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(57) Abstract:  The invention relates (o

compounds of formula (I} which are suitable

R4 for producing medicaments. Said medicaments
are used in the prophylaxis and treatment

R3 of diseases, in the course of which there is

s /N I (I) increased activity of NFkB.
N

Rz (57) Zusammenlassung:  Verbindungen der
l Formel (I) eignen sick zur Herstellung von
RS ] Arzneimitteln zor Prophylaxe und Therapie von
R Erkrankungen, an deren Verlauf eine verstirkte

Aktivitdi von NFKB beteiligt ist.
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as IL-1, IL-2, TNFa or IL-6. NFKB is present in the cytos F‘# .
conplexed with its naturally occurring inhibitor |KkB. The%sgt)?{?ﬁ%a (lso;)'n of
cells, for exanple by cytokines, |eads to the phosphoryl ation and
subsequent 15 proteol ytic degradation of I KB. This proteol ytic degradation
| eads to the activation of NFkB, which subsequently m'_lgrat es into the

nucl eus of WBOWBPE10 and there activatles a | arge nuntdy /&P ammat ory
genes. In disorders such as rheumatoid arthritis (in the case of

i nfl amat i BHSCriPPONost ecarthritis, asthma, cardiac infarct, A zheinmer's

di sease or atherosclerosis, NFKB is activated beyond the normal extent. The

i nhibition f .NExB. is_al.so benefit in cancer therapy, since it is
enpl oyed tf?é‘ﬁ)ét'plg?gt)?ﬂé'n}@?ﬁf%‘cf cenent of the cytostatic therapy. It was
possi ble to show that pharnmaceuticals such as glucocorticoids, salicylates

or gol dgsalfis, in¥ehibn 281a8<€ 16 MBLEY SGhdtiutehebErimmiakBREARY prdceE€fgene in an
i nhi bitory manner at  vari ous IFOI n e NEKB:-activating signal chain or

. s ipth
interfere dN¢EEIERAIAIIPMANd Heet %ﬁ§£??BBPHHaQﬁUtFﬁ “genes. The first step in

t he signal cascade nentioned is the degradation of IKB. 30 This
phosphoryl ation_is. I I d S I 4 : jnas iddlfe no

i nhi bi torsallzﬂee mmﬁ%[ﬁ_@sp@z?%@al ?%gqr{?ﬁlgbi "Itn@KgllEi ngesrtlazjm‘ll n the attenpt
to obtai n aerivatvesowpishridikibit loadelatalelagaegaten. r heumatoid arthritis (in

the cagg ofyiad |i@AMHHGBHIme RS raRaEhRiont fftodhibMcas aldivae ankaget, 35
Al zhei mer' s di sease, carci.nomatous

1 . tentiati .of t oxi
ther api 65) TSMRRTHEdREER afeh So0pt NI Ao i HERATR SURICHAROes M 1 ©
benzi nm dazalses-a¢dbraji MyFooot He-6.nNERBI &n pagsendtinothy aptdsoby eglisci fi c
| nhibi tor s b bR KLARSE: nafdiaify LRBGHinA IAiDRoMRE, TRERHRIdMES Gligr e T el ates
to the conpou ols 1 "Che fGrmal A I andPor @ st ereoi soneric formof th

e
conpounds dor erampke byl evtekinasy Bads topiies PEPHRYIRTION @8 UpiSIUeRt t of the
conpoungs ?rofe'ﬂﬁ%/tfcoﬂégﬂaaaﬁon WekB. Ongs prbtebliticsddphdatienieadilio R R3 and

|

AERE o o s i ¢ i oTRCtE
char act er i stricttheaslactifates adargamumbercfdroinfiaeimatoniesnased froma natural |y

occurring a-amno acids fromthe group consisting of alanine, valine,
| euci ne , isol eucine,

t hr eoni ne, !Bydigeidess q@?ﬁé‘%kﬁ%@rﬂb?{ﬁ%a@t%ﬁ%wgiaﬁtﬁ% _tﬁﬁ?na}w%@n ﬁl sti di ne,
ar gi ni e, Psweariniteci dasthchaaspeditiac  dofadst, Alzheimer's  disease or
) atherosclerosis, NFxB is activated beyond the normal extent. The inhibition
of NFkB is also of benefit in cancer therapy, since it is employed there for
the reinforcement of the cytostatic therapy. It was possible to show that
pharmaceuticals such as glucocorticoids, salicylates or gold salts, which
25 are employed in rheumatic therapy, intervene in an inhibitory manner at
various points in the NFkB-activating signal chain or interfere directly with

the transcription of the genes.

The first step in the signal cascade mentioned is the degradation of IxB.
30 This phosphorylation is regulated by the specific kB kinase. To date, no
inhibitors are known which specifically inhibit 1«B kinase.

In the attempt to obtain active compounds for the treatment of rheumatoid
arthritis (in the case of inflammation), osteoarthritis, asthma, cardiac infarct,

35 Alzheimer's disease, carcinomatous disorders (potentiation of cytotoxic
therapies) or atherosclerosis, it has now been found that the
benzimidazoles according to the invention are strong and very specific
inhibitors of IkB kinase.




2. a characteristic radical of an amno acid which is derzyégDB%QRMSan

am no acids which is not naturally occurring, such as 2- am noadi piCc acid,
2-am nobutyric acid, 2-amnoisobutyric acid, 2,4-diam nobutyric acid,
2,3-dianinopropionic acid, 1,2, 3,4- tetrahydroisoquinoline -1-carboxy|ic
acid, 1,2,3,4-tetrahydro- isoquinoline-3-carboxylic acid, 2- am nopinelic
acid, 3-(2- thienyl)alanine, 3-(3- thisenyf)al anine, sarcosine, pipecolic
acid, 2-ami noheptanoic acid, hydroxyllysine, N nethylisoleucine, 6-N
met hyl | ysi MEhe moBhBo itigefob ratbfes s ahe BEmpBARYELE B fophlia hi ne, 23 Cct ober
2003 2a al |l oi sol euci ne, 4-hydroxyproline, allohydroxylysino ,

al | ot hreoni ne, 3-hydroxyproline, 3-(2-naphthyl)alanine, 3-(1
napht |yl al ani ne), honocyst ei ne, Rhonnphenylalanine, honocyst ei ¢ aci d,

2- am no- 3- phenyl am noet hyl prop onicagcid, 2- am no- 3- phenyl am nopr opi oni ¢
aci d, honotryptophan, cys el gy 3- (2- pyridyl)al ani ne,
3-(3-pyridyl)al ani ne, HL%«%Z- | ) al ani ne{) phosphi not hri ci ne,

4-fl uorophenyl al ani ne, 3- % 2 .zalanlne 2-f 1 uor ophenyl al ani ne,

4- chl or ophenyl al ani ne, 4-n|trop enyla ani ne, cycl ohexyl al ani ne,

4- am nophenyl al anine, citrgdinel 5-fluorotryptophan, 5-nethoxyt7ptophan,
met hi oni ne sul fone, nethionine 8lUlfoxide or -NHNR 1- CON(RL1)2, in which
R11 is as defined below, 3. aryl, in which aryI is unsubstituted or

substituted, erived, romthe ou na |, such as
T napht hyt 2ncihe sterBisoniTio BRI o1 (e, BB op Risnigiia S3BRGAY 1y and
4- bi phenyl y:ihysm)mgnqny taledalﬂbtmlte}fyhe c@mnwmds@ﬂrﬂyé forawilad, ﬁhe:@ dde ri ng
menbers, i nyyhi beé}fiﬁéﬁtefﬁ ﬁ]eﬁ ARPHPK b Ladied) &'ty %m%we and are

derived as a radical from group consi sting o pyrrole, imdazole,
pyrazol e, oxazole, isoxazole, thiazole, isothiazole, tetrazole,

1, 3, 4-oxadi azole, 1,2, 3,5- xathNadla al e- 2- oxi des, triazol ones,

oxadi azol ones, |soxazolones D5X 4d] zol i di ndi ongg, triazoles,
3-hydroxypyrro- 2, 4-di ones, 5-o0xg@sl| 2, 4-thiadi azol es, pyrazine, pyrimdine,
i ndol e, isoindole, indazole, pht hal gzi ne, qui noline, isoquinoline,

qui noxal i ne, qui nazoline, quinnoline, carboline and benzo-fused,

cycl openta-, cycl ohexa- or cyclohepta fused derivatives of these
heterocyclé%WhﬁﬁltﬁéSraﬂK6%1sSG3 oF -3(Qygr.rol yl, phenyl pyrrolyl such as 4-

or 5- phenyl 2-pyrraPyd , hinbaedaz @ y.Cy)-BK hyllmdazol yl, such as
1- et hyl - -,9 -4- or -5- |)¢|ng£0| yf@% n?% kl azol - 2-yl, 2- -
4-pyridyl - Raxi de, a2cHutaelistic radical &

5-indol yl, substitut @(9&y| n‘do ra1 ?sucr?rgésm %%IHHMW%& de%!h/ep:?roma

5- et hoxy- 5- benz} Ogclé:}ﬁqngroc aping, arids ﬁmmyhez;rpunmoﬁs;stmg of
aianlne valine, leucine, isoleucine, phenylalanine, tyrosine,
tryptophan, serine, threonine, cysteine, methionine, asparagine,
giutamine, lysine, histidine, arginine, glutamic acid and aspartic
acid,

2. a characteristic radical of an amino acid which is derived from
an amino acids which is not naturally occurring, such as 2-
aminoadipic acid, 2-aminobutyric acid, 2-aminoisobutyric acid,
2,4-diaminobutyric  acid, 2,3-diaminopropionic acid, 1,2,3,4-
tetrahydroisoquinoline-1-carboxylic acid, 1,2,3,4-tetrahydro-
isoquinoline-3-carboxylic acid, 2-aminopimelic acid, 3-(2-
thienyljalanine, 3-(3-thienyf)alanine, sarcosine, pipecolic acid,
2-aminoheptanoic acid, hydroxyllysine, N-methylisoleucine, 6-N-
methyllysine, norleucine, N~methylvaline,' norvaline, ornithine,

&




1 -benzyl-2- or -3-indolyl, 4,5,6,7-tetrahydro-2-indolyi ' 03 gctoberzooﬁ?ol Jl

cycl ohepta[ b] - 5-pyrrolyl, 2-, 3- or 4-quinolyl, 1-, 3- or I'soqu
1- oxo- 1, 2- di hydr o- 3-i soqui nol yl, 2-qui noxalinyl, 2-benzofuranyl,
2- benzot hi enyl , 2-benzoxazol yl, piperazinyl, benzothiazolyl,

di hydropyridinyl, pyrrolidinyl such as 2- or 3-(N 23 Cctober 2003 2b
net%ylpyrrolidinyl), nor phol i nyl , thléﬁbrphollnyl,. te;rahydrothlenyL gr 4
benzodi oxol anyl, 5. (Cl-C6) aal kyl , ![n_ Whioc'[] ?I {(gld : ﬁdlelr)gﬁgren;){ybg?ngng an
i's unsubstituted or nQ: i - or substi )
anot her by 5.1 aryl 2l H;OHH(_:&?’aryl éh SEBR e ed ora"%hdﬁgﬁﬁliﬁ"é@h, 5.2
het er oaryl havi ng 5 alotitdominag Bmgknemnj,pm)li’ne,V\/rﬁl—(mrrlabphﬁiwgra?‘tne,s %iﬁnﬁg
unsubstituted or = s ' a0, 3 a ocycle hav .
menbers, in which ?%?Wﬁ%%@'@ﬁgl e-i sﬁbﬁﬁ(g%i%([ﬁ?ut_ed hPﬁ‘oé’&EEﬁ/%iﬂ'%, 5. 4
-0-R 23 Cct ober 200@W‘M?Wﬁ_ﬂﬁoQfmm@-ﬁh_eny:lemln@etﬁyllpad);mgen,acnci.27— 1 (C):N
Cq0 ORI, 5 1h oG oy K ghineg bR, Wk IRbaRTPlochay) ofeRoal ky!
RL %3._ 14 a radi cal 6&{0 he for nér(g-n&'ffdml)aiﬁnme.15 20 28-(3-pyridyl)atariine,
3-(4-pyridyl)alanine, phosphinothricine, 4-fluorophenytalanine, 3-

fluorophenylalanine, 2-fluorophenylalanine,
4-chlorophenylalanine, 4-nitrophenylalanine, cyclohexylalanine,
4-aminophenylalanine, citruline, 5-fluorotryptophan,

-S-methoxytr}(ptophan, methionine sulfone, methionine sulfoxide
or -NH-NR'-CONR""),, in which R'" is as defined below,

3. aryl, in which aryl is unsubstituted or substituted, and is derived
from the group consisting of naphthyl, such as 1-naphthyl,
2-naphthyl, biphenyly! such as 2-biphenylyl, 3-biphenylyl and
4-biphenylyl, anthryl and fluoreny!,

4. heteroaryl having § to 14 ring members, in which heteroaryl is
unsubstituted or substituted, and are derived as a radical from
the group consisting of pyrrole, imidazole, pyrazole, oxazole,
isoxazole, thiazole, isothiazole, tetrazole, 1,3,4-oxadiazole,
1,2,3,5-oxathiadiazole-2-oxides, triazolones, oxadiazolones,
isoxazolones, oxadiazolidindiones, triazoles, 3-hydroxypyrro-
2,4-diones, 5-0xo-1,2,4-thiadiazoles, pyrazine, pyrimidine,
indole, isoindole, indazole, phthalazine, quinoline, isoquinoline,
quinoxaline, quinazoline, quinnoline, carboline and benzo-fused,
cyclopenta-, cyclohexa- or cyclohepta-fused derivatives of these
heterocycles, or the radicals 2- or 3-pyrrolyl, phenylpyrrolyl such
as 4- or 5-phenyl-2-pyrrolyl, 4-imidazolyl, methylimidazolyl, such
as 1-methyl-2-, -4- or -5-imidazolyi, 1,3-thiazol-2-yl, 2-, 3- or
4-pyridyl-N-oxide, 2-pyrazinyl, 2-, 4- or 5-pyrimidinyl, 2-, 3- or
S5-indolyl, substituted 2-indolyl, such as 1-methyl-, 5-methyl-,
5-methoxy-, 5-benzyloxy-, 5-chlor- or 4,5-dimethyl-2-indolyl,
1-benzyl-2- or -3-indoiyl, 4,5,6,7-tetrahydro-2-indolyl,
cyclohepta[b]-5-pyrrolyl, 2-, 3- or 4-quinolyl, 1-, 3- or
4-isoquinolyl, 1-oxo-1,2-dihydro-3-isoquinolyl,  2-quinoxalinyl,
2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl, piperazinyl,
benzothiazolyl, dihydropyridinyl, pyrrolidiny! such as 2- or 3-(N-




30 35 WO 01/00610 3 R11 is 5.15 a radical of the formul a f& i i.ch a) a
hydr ogen atom b) (Cl-C6)-al kyl, in which alkyl is unsubsét?il ?E&OQ%%E,’? nono- ,
di- or trisubstituted 1. aryl, in which aryl -is unsubstituted or
substituted, 2. heteroaryl having 5 to 14 ring nenbers, 3. a heterocycle
having 5 to 12 ring nenbers, 4. halogen, 5. -N(Cl-C6)n-alkyl, in which n
is the integer zero, 1 or 2 and alkyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one @Rother by hal ogen or by -COOH, 6.

-0 (Cl-Co)-al kyl or 7. -GOON, c) aryl, in which aryl is unsubstituted or

substituted, d) hetergaryl havyi 5to 14 ri.ng nenbers .e) a, heterocycle
having 5 to 12 ri ngmﬁgﬁﬂéygo'?ai’hﬂﬂzs oot SBSPISTBE: 4 i n 3{1\9”21,%{980@?3’?’(R11)2,
R11 i ndependent |y oteteatgdastbidmgt ohlasnzdutoxotaayij ng of a) toe) Zis 1. aryl,
in which aryl iszungdbst it d;or Sstiut it ed,y; hgt eroaryl having 5 to 14
ring menbers, in5m?(gfb1%6ht§t%ﬁoér?ywﬁ@ La{rlllE ub%tihtnéta{adsi)r substituted, 3. a
het erocycl e havi ng to,12 ring. menber in which the heterocycle is
unsubstituted or su%é?ri' *l?%ea,”ad.s !’E‘Eit?sﬁfé‘)"?§| R§/|n,10IiKP'I-'V\(I-|?,I" H al kyl is |inear
or branched and is misubstintedinsiepsniienttyeaf dne phathel bpr - OH, or 5.

- A(0)-R10, in whichg RI0ohS i wiéh Bh i0findisifte of) 2, 0r R8 and R9 form
together with the nitrogen atom an carlf)on atomto which they are each

bonded, a heterocyclic rFHestistedne
5.2  heteroaryl having 5 to 14 ring members, in

which  heteroaryl is unsubstituted or
substituted,

5.3 a heterocycle having 5 to 12 ring members,
in which the heterocycle is unsubstituted or
substituted,

54 -OR',



formula Ila (11a) in which D, Z and R10 are as defined i [ , Alis
a nitrogen atomor the radical -CH2-, B is an oxygen ato%ggﬁwér?zcgaogaom
nitrogen atom or the radical -CH2-, X is an oxygen atom sul fur atom
nitrogen atom or the radical -CH2-, Y is absent or is an oxygen atom

= phenyl . 18 BUGRIE" ST G i he o & 1. - azine PRATEROONRATC e "
ring systemfornmed by N, A 5Y, B and the carbon atom contains not nore
t han one oxygen atom X is nof  an “oxygen atom sul fur atom or nitrogen
atomif Ais a nitrogen atom®coReigRs, not nore than one sul fur atom
contains 1, 2, 3 or 4 nitrogen atgns and where an oxygen atom and sul fur
atomdo not occur at the sane, ti 23 COct ober 2003 WD 01/00610 5

PCT/ EPOQ 05340 where the ri ng?asys{@ﬁ?rf orgred by N, A X Y, B and the carbon
atom isdunsubstituted or nond-9 diS(@k-R i gubvbidht xiiethe imetpperstent| y of one
anot her by (Cl-C8)-alkyl, in whic E:gl Kyl is wunsubstituted or nono- or

di substituted by 51.1.-0OH 1. 2. (Cl- Gé)[_al kagxy, 1.3.halogen, 1.4.-NO2,
1.5.-NH2, 101.6.-CF3, 1.6.-08:10. 7C (ﬁﬁﬁmedi oxy, 1.8.-C(O)-CH3,

1.9.-CH O, 151.10.-CN, 1.115 Q00 G-NER60 - NH2,

1.13. (Cl1-C4) - al koxycar bonyl, _1 14'r8 )r1 fh %1. 15. phenoxy, 1.16.- benzyl,
1.17. benzyl oxy or 1.18.tet ra?oﬁ?yl ; 2

10 5.13 (C3-Cg)-cycloalkyl,
R'H

R
5.14 aradical of the formula = R

or

5.15 aradical of the formula ——— Rt

in which
15 RH is a) a hydrogen atom,
b) (C1-Cg)-alkyl, in which alkyl is unsubstituted
or mono-, di- or trisubstituted
1. aryl, in which aryl is unsubstituted or

substituted,
20 2. heteroaryl having 5 to 14 ring members,
3. a heterocycle having 5 to 12 ring
members,
4. halogen,
5. -N-(C1-Cg)n-alkyl, in which n is the
25 integer zero, 1 or 2 and atkyl is

unsubstituted or mono-, di- or
trisubstituted  independently of one
another by halogen or by —-COQOH,
6. -0-(C1-Cg)-alkyl or
30 7. -COOH,
C) aryl, in which aryl is unsubstituted or
substituted,
d) heteroaryl having 5 to 14 ring members or
e) a heterocycle having 5 to 12 ring members
35 and




R9 and Z together with the carbon atons to which they eac%g 25 ded
forma heterocyclic ring of the formula Ilc 30 35 in whicC R11
are as defined in formula Il, T is an oxygen atom sul fur atom ni t rogen
atomor the radical -CH2-, Wis an oxygen atom sulfur atom nitrogen atom
or the radical -CH2-, Vis absent or is an oxygen atom sulfur atom
nitrogen atomor the radical -CH2-, 4)r 23 Cctober 2003 6 T and V or V and W
together forma phenyl, 1,2- ¢giazip 3-diazine or a 1,4-diazine radical,

where the ring sydtedrcass Ak by2.NR TlﬂdﬁpeW%'éV ehene ansdierdiasnihe cont ai ns
not nore than ongngxy@§eraf e) not nore than one sulfur atom and 1, 2, 3

or 4 nitrogen at , ere an gen atom and su] f ur not occur at
the same tine, a%F%m r 2hdn W?'f%‘ E‘FWPB?%?‘JOV wbs%?utg,g W and two
carbon atons is unsubstihateethrgr having-5 @i -14oringr neambisénst uh edthich

i ndependently of one anoﬁé}gk)[aw i Bﬁsﬁﬁﬁﬁtiﬁé%«?%ﬁgﬁ@f ed above under 1.1.

to 1.18., and the other uents t ] 4 in each case
[ ndependent ly of one dandthietgerogyde havinth§deotesingt ®aMbezs, iRalvbigén,

(Cl-C4)-al kyl 4. heterogpnglhdiebiide s LfRsduktifdiBE orBObsttated, N Whi ch

'ing menbers. in which Rﬁi%ﬁe%féﬂbif* W Pl fndi, BB Boneeh? 57
(C1-C6)-al kyl, 7. -CN, 0|8d|suﬁbt(t(necmy phékyllorarQH, or 9. - O (Cl- 4) - al kyl

10. -OR11', 11 -N(Ri 1)2, 1, in which x'is the interger zero, 1
or 2, 13. NO2 or «,’b4 SCQE} Q?ﬁ%}] hydrogen atom 2. -OH or

2. -N(R1 1-)2, or

F{B and F{g form, tdgether with the nitrogen atom and carbon
atom to which they are each bonded, a heterocyclic ring of the
formula lla

N z
o \/ (l1a)
A g

|
X\Y

inwhich D, ZandR'° are as defined in formula 11,
Ais a nitrogen atom or the radical -CHo-,
Bis an oxygen atom, sulfur atom, nitrogen atom
or the radical -CHs»-,
Xis an oxygen atom, sulfur atom, nitrogen atom
or the radical -CHa-,
Y is absent or is an oxygen atom, sulfur atom,
nitrogen atom or the radical -CHo-, or
X and Y together form a phenyl, 1,2-diazine, 1,3-
diazine or a 1,4-diazine radical,
where the ring system formed by N, A, X, Y, B and the carbon
atom contains not more than one oxygen atom, X is not an
oxygen atom, sulfur atom or nitrogen atom if A is a nitrogen
atom, contains not more than one sulfur atom, contains 1, 2, 3 or
4 nitrogen atoms and where an oxygen atom and sulfur atom do
not occur at the same time,




3. =0, and R6 is 1. aryl, fromthe group consisting of naghthber 2003
1-naphthyl, 2-naphthyl, phenyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4- bi phenylyl, anthryl or fluorenyl, in which aryl is unsubstituted or
nonosubstituted, disubstituted or 23 October 2003 6a trisubstituted, by
identical or different radicals fromthe group consi

(C1-C8) - al K¥YO 0(/@95&) al koxy haI ogén nitro, am noséﬂ%&ygﬁgmt hyl ,
hydr oxyl , hydroxy-

2’ hydr oxyethyl . e R R AR LA R falibpyetiy! o

hydr oxycar bonyl : aaiomcasbanrydubs(ittﬂeﬂ)er arrkmoy,caldbonw tiigubsjityteghenoxy,
benzyl, benzyl oxy RENI -alig)], ﬂi\ﬁh'i@ﬁtélk tigd by

2 1-CN. 2. 2-N, 2. 98%%@@ Pﬁ%noq %{RT’@@"’”? Cct ober 2003 7 2.5
-NH C(O-R11, 2.6 US%@S&WGQOVWQWWQ{W!%D%’ wedbynt eger zero, 1 or 2, or

2.7 C(@)-Rll or 3. heteroafyl hayHng 5 to 14 ring nmenbers, in which

het eroaryl Js unsubstituted o1, su tituted, and is derived as a radical
fromthe group consisting of ﬁ&rr@?@bsﬁaﬁg%% t hi ophen, i m dazol e,
pyrazol e, oxazole, isoxazol ¢3.thhalbgke, isothiazole, tetrazole,

1, 3, 4- oxadi azol e, 1,2,3,5- ox thlggbgzole 2-oxi des, triazol ones,

oxadi azol ones, |soxazolones oxa ol i di ndi ones, triazoles,

3- hydr oxypyrro- 2, 4-di ones, 51&xo0- Ni2.4- thladlazoles, pyri di ne, pyrazine,
pyrim gighe, indol e, |50|ndol¢8 in Ie pht hal azi ne, qui nol i ne,

i soqui nol i ne, quinoxaline, qU|nazgé qui nnol i ne, -carboline and
benzo-fused, cyclopenta-, cy ¢t -vor cycl ohept a-fused derivatives of

t hese heterocycles, or the n1adi calgghyenediody,pyrrolyl, phenylpyrrolyl such
as 4- or 5-phenyl- 2-pyrrol yl1,8 2- f q'osl % th| enyl, 4- i m dazol yl ,
met hyl i m dazol yl, such as or 5 i m dazol yl,
1,3-thiazol -2-yl, 2-pyridyl, 1 %B- pyé'r‘@) , 4 pyr| dyl, 2-, 3- or
g- _pyal Id%: N-o>l;| ;jet t2 gyr2a2| gy:m 2:GN4- or 5- Ipyrllm di ?Kl I 2-,5 3-tﬁrl
-indolyl, substitute in exarrpe rrey,-rre yl -
g“éhl ch,@oq,

5- met hoxy-, 5-benzyl oxy-,- 5- 5-di net hyl - 2-i ndol yi ,
1-benzyl -2- or -3-indolyl, 1.12. -C(O)- NHQ,
1.13. {C1-Cg)-alkoxycarbonyl,
1.14. phenvi,
20 1.15. phenoxy,
1.16.” benzyi,
1.17. benzyloxy or

1.18. tetrazolyl, or
Rg and Z together with the carbon atoms to which they each are

25 bonded form a heterocyclic ring of the formula ilc
0
N 11
\D/l N/ R i)
8
R T\V/W
. . 8 il . .
in which D, R and R  are as defined in formuia I,
30 T is an oxygen atom, sulfur atom, nitrogen atom or

the radical -CHo-,
W is an oxygen atom, sulfur atom, nitrogen atom or
the radical -CHz-,
V is absent or is an oxygen atom, sulfur atom,
35 nitrogen atom or the radicat -CHz-, or



4,5,6, 7-tetrahydro-2-indoiyl, cycloheptalb]-5-pyrrolyl,

4-quinolyl, 1-, 3- or 4-isoquinolyl, 1-oxo-1, 2-dihydro-3- f%%%@?%é%§p

2- qui noxal i nyl, 2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl or
benzot hi azol yl or di hydropyridinyl, pyrrolidinyl, for exanple 2- or
3-(N-net hyl pyrrolidinyl), piperazinyl, norpholinyl, thionorpholinyl,

t et rahydr ot hi enyl or benzodi oxol anyl, where the respective radical is
unsubstituted or nono- di- or trisubstituted. A preferred conpound of t he

formula | is one where one of ér{?ﬁvsﬁrbg@éﬁdjwtiﬁ &ther fom 539"?‘5}9 Oct ober 2003

radical of the fornula 1.1 in drogen at
7a RO is 1. a characteristic radl‘é'éF'“Sﬂé“}nd'éﬁ'F‘ﬁd)rébF& d'@%ﬂﬁ?ﬁ%cﬁroup

consi sti ng viferbi tiei dngesySi@Ihl fermeldr hprupmp‘harw ahdirmnbﬂmonc}z(ﬁﬁl@é ne,

nepar iSOG Aot Bisie il R biien' g ot Thdiqt bt ot SHET: &ghtLy anched
and is unamestid, & @d4c5ntrngerrr alosgroviere @an pyygeol alompand suifur alomuhst | tuted
by a radi cglot bbem HGeIEAHP tHAN Akt \!VHQreo{he rﬂYg{}éﬁét@m beHé I(Imi‘o

di substitu razo trl azol e,

t hi ophene, Wh@ﬁéwé Cafeseézadp@s i 6Pféﬂe$w.rai>ra% diry P¥ ﬁﬁ%ﬁbﬁ@ut%dm e,
benzot hi oplimfeperenty of dazadmthdanzdatdstituenie dafitdd aBoleunadaet idi ne,
pyrroline, ‘9W1r80|%%§ ne, piperidine, isothiazole, di azepi ne,

t hi onor phol I ne, ™ phol ine,» agepi neyq pyrazine, 1,3, 4-oxadiazole,

- N( R13) - phé’?ﬁ/IOtthnSU%ﬁthﬁﬁ iB".a8 @i Rednracsueasecidespndgathoaf kyl . - OR

11, - NH(Rbh, addﬂ-,émi,@h R11 is in each case as defined above, -S(O x-R12,
in which x is zero 2.and R12 is naphthyl, pyrimdinyl, norpholinyl
or phenyl, which a?e un%ﬂﬁ@'ﬂg?ﬂt ™ or nono- or disubstituted by -OH,

(Cc1- C4}-a| kyl , CFZ Hai!og@m -0 (C1l-A4)-al kyl, -COOH,

-C(O-0(C1- C4) alk NE% glg(yl-NH-C(O) (C1- C4) al kyl or C(O-R12, in
which R12 is as deflne is -C(O-R10, tetrazole, (C1-Cp)- al kyl ,
in which alkyl is 4 neane*emafﬂr Mw@d S i ¥ U@ bsEmhared iBr whitto- or
disubstituted by phenyﬂet@roar@ﬂs uﬁéubsht&eéx%@%ﬁmiécﬁ, in which 1,3,4-
oxadi azol e is uns stltu EE nosubs tt t2e E(f', F%iﬂr&ig al kyl ,
“N-[(CL-C4) - al kyl j I‘a&‘ﬂ (R;j ”“SN#P%T SN al kyl ,
“NH-C(O) - NH (C3-C7) - cymetewcwe is unpums(tm)temwaupsmutm C(O - NH

6. (C1-Ce)-alkyl,

7. -CN,

8. -0-{Cq-Cy)-alkyl-aryl,
g. -0-(C1-Cyg)-alkyl,

10. -oR'",
11 -NR'),
12. -S(O)x-R'", in which x is the interger zero, 1 or 2,
13. NOas or
14. -CFg,
R5 is 1. a hydrogen atom,
2. -OH or
3. =0, and

R is i. aryl, from the group consisting of naphthyl, 1-naphthyl,
2-naphthyl, phenyl, biphenylyl, 2-biphenylyl, 3-biphenylyl,
4-biphenylyl, anthryl or fluorenyl, in which aryl is
unsubstituted or monosubstituted, disubstituted or




23 Cctober 2003 WO 01/ 00610 8 PCT/ EPOQ 05340 phenyl, -NH =
CNH SO2- (Cl1-C4)-al kyl , -OH or - (CL-C4)-al kyl, in which %6?@5&&0&%1,
phenyl, pyrimdine, -OH norpholinyl, -N(RL1)2 or -NH2, 5 R11 is I.
-(C1-A)-alkyl, 2. R13 or 3. -N(R13)2, in which R13 independently of one
another is a) a hydrogen atom 10 b) -(Cl-C6)-al kyl, c)
-(Cl-A)-alkyl-O(C1l-4)-al kyl, d) -(Cl1-C6)-al kyl -N(R13) 2, e) hal ogen or
f) -(CO0-C4)-al kyl, nono- or disubsti Pt ed by aryl, 15 i m dazolyl,

nmor phol i nyl or phenyl, or R$ and R9, together with the nitrogen atom and

carbon atomto which th t.e .each bonded r [ £t la Ila
fromthe group consisti ﬁés%tf}’“ﬁﬁ§$’r Bye',deﬂg??'oﬁ)ﬁ@&ﬁw ;}gpﬁalsng% 36% ne,

pi peri di ne, piperyl ene, gsgup dagansistingpy af ni (G n€s)fiedzi fe1-Ga)pdkaat, ne,
pyrazol e, imdazole, pyx W€y 20 .13l da i a 1-3Ji,Nn -

i m dazol i di ne, oxazole, IS E%Eﬁ?%&'ahﬁggxgggpﬁﬁpﬁg¥& ﬁ@%?gybﬁng#,

mor phol i ne, i sot hi azol e {Cutlra20 suchtaahydwxymeshy gy 1-hydroxyethyl or

oxat hi adi azol e- 2- oxi des o ' ONfothy8ASIERY O N&hyiehbHR%O! OldaSw|
oxadi azol i di nedi ones, tﬁ%ﬁig& l|’ cﬁﬁaarye S bsﬂ’t ut.ehc,i g)é %;:9 ((azl‘éé or

COO- (Cl- C4) - al kyl , 3- hyé’PSﬁpr@% HAlrgxgaeony. apyngcarognilyitdiGelsl es, 25
1, 3, 4- oxadi azol e, i sot higtkdycshibofyl, t pherp pivenore, Hemdglz cbenzWdwyadirazol e,
benzi m dazol e, quinolithrtquzole, pht hal azi ne, qui nazol i ne, qui noxal i ne,
purine, pteridine, indol%,a%é¥rahydroquinofine, t et r ahydr oi soqui nol i ne and
i soqui noline, or RO and Z, together with the carbon atons to which they are
each bonded, 30 f@ m aphengl, aforforer tHizubretittdd byfrom t he group consi sting
of pyrrole, pyrroline, o rrg;hdine, pyri di ne, piperidine, piperylene,
pyridazine, pyrimdine, T pyraZi he, piperazine, pyrazole, imdazole,
pyrazol i ne, im dazolineg2. pyrHthidine, i m dazol i di ne, oxazol e, isoxazol e,
2-isoxazolidine, isoxazohidiogcr05Parfi ne, isothiazole, thiazole,

i sot hi azol i di ne, 35 thiﬁggrphgb%ﬂ?, i ndazol e, thiadiazol e, benzim dazol e,
quinoline, triazole, p al a e/2:qui nazol i ne, qui noxal i ne, purine,
pteridine, indole, tetrahydroquinofine, tetrahydroisoquinoline,

i soqui noline, tetrazole, 1,2,3,5- oxathiadiazol e-2-oxi des, oxadi azol ones,

i soxazol ones, triazol ones, 23 Cctober 2003 9




oxadi azol i di nedi ones, triazoles which are substituted by f er%g)
COO (C1-A4) - al kyl, 3-hydroxypyrrol e-2, 4-di ones, 1,3, 4- oxa azo 8
oxo- 1, 2, 4-t hi adi azol es and the ot her substituents Rl, R2, R3 and R4 in each
case independently of one another are 1. 2. 3. 4- 5. 6. 7. 8- 9. 10.
R5is 1. 2- 3. RS is 1. a hydrogen atom halogen, (Cl-C4)-alkyl, -CN,
-N®2, -0 (C-¢A)-alkyl-aryl, -0 (ClsC4)-alkyl, -N(Co-C4)-alkyl-aryl,
-N-(Cl-C4)-al kyl or -CF3, a hydrogen atom “OH or =0, and phenyl, nono-
or disubstituted by 1.ds- CI\LN|-3_ o) ¥2, 1 3 -0 (Cl-C4)-alkyl, or 1.4 -NH

Furan, thi ophen, - i 1 dabl o, s@a L‘F‘S%C 10 hd Rudel sbes (0L

i sothiazole, tetrazole.71, 30!(0()9{:& 3 @zol e, oxadi azol ones,

1,2, 3, 5- oxat hi adi giol 2'? tOXI des S triaz ? ei I soxazol anes, "Pd(F'C azi ne,

oxaxi azol i di ndi one®,  tHGIEFNEs Nt ho afQ dfindhS lﬂ‘%@ 6IP E 3 or

COO ((C1-A4) - heteroaryl is unsubstltuted or substituted, and is derived as a

‘ radical from the group consisting of pyrrole, furan, thiophen,

imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole,
tetrazole, 1,3,4-oxadiazole, 1,2,3,5-oxathiadiazole-2-oxides,
triazolones, oxadiazolones, isoxazolones, oxadiazolidindiones,
triazotes, 3-hydroxypyrro-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, isoindole, indazole,
phthalazine, quinoline, isoquinoline, quinoxaline, quinazoline,
quinnoline, -carboline and benzo-fused, cyclopenta-, cyclohexa-
or cyclohepta-fused derivatives of these heterocycles, or the
radicals 2- or 3-pyrrolyl, phenylpyrrolyl such as 4- or 5-phenyl-
2-pyrroiyl, 2-furyl, 2-thienyl, 4-imidazolyl, methylimidazolyl, such
as 1-methyl-2-, -4- or -5-imidazolyl, 1,3-thiazol-2-yl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-, 3- or 4-pyridyl-N-oxide, 2-pyrazinyl, 2-, 4-
or 5-pyrimidinyl, 2-, 3- or 5-indolyl, substituted 2-indolyl, for
example 1-methyl-, 5-methyl-, 5-methoxy-, 5-benzyloxy-,- 5-
chioro- or 4,5-dimethyi-2-indolyl, 1-benzyl-2- or -3-indolyl,
4,5,6,7-tetrahydro-2-indolyl, cyclohepta[b]-5-pyrrolyl, 2-, 3- or
4-quinolyl, 1-, 3- or 4-isoquinolyl, 1-oxo-1,2-dihydro-3-isoquinolyl,
2-quinoxalinyl, 2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl or
benzothiazolyl or dihydropyridinyl, pyrrolidinyl, for example 2- or
3-(N-methylpyrrolidinyl), piperazinyl, morpholinyl, thiomorpholiny!,
tetrahydrothienyl or benzodioxolanyl, where the respective
radical is unsubstituted or mono- di- or trisubstituted.

A preferred compound of the formula Iis one where
one of the substituents R R° R and R is a radical of the formuia Il in

which
R? is a hydrogen atom,



al kyl , 3-hydroxypyrro-2, 4-di ones, 5-o0xo-1, 2,4-thiadi azol e i dine,
pyrazine, pyrimdine, indole, isoindole, |ndazole qU|noI$%Qe%%erﬁﬂ%

i soqui nol i ne, quinoxaline, quinazoline, quinnoline, -carboline and
benzo-fused, cyclopenta-, cyclohexa- or cycl ohepta-fused derivatives of
t hese heterocycles or 2- or 3-pyrrolyl, phenylpyrrolyl such as 4- or
5-phenyl - 2-pyrrolyl, 2-furyl, 2-thienyl, 4-imdazolyl, nethylimdazolyl,
for exanple 1-methyl-2-, -4- or -5-imaazolyl, 23 Cctober 2003 9a
1,3-thiazol-2-yl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-, 3- or 4-pyridyl-N
oxi de, 2-pyrazinyl, 2-, 4- or 5-pyrimdinyl, 2-, 3- or 5-indoly,
substituted 2-indolyl, for exanple 1-nmethyl-, 5-nethyl-, 5-nethoxy-,

> indoryt, 2 BT, ?L?raah&aaff%é“f%"%%%af Sl Sl af iR B G 2., o
or 4-quinolyl, 1-, 3- orconsis§ogui wdl yhistidinexo- Sedneali h}td,fpmypﬂepls@mw nol yI

2- quinoxalinyl 2 benzof 2- hi e enzo r
benzot hi azolyl or di hydrﬂ:‘)*[)e?/,ﬁl}ﬂ(? I'n &%g%}ﬁ%ol i ﬁ'}'éthllo% r?%o e@%\?‘%‘%h%g

3- (N-net hyl pyrrol i di nyl Blutaimie.dysing arg‘ramgh@lutﬂwc agigh @mﬁ)lﬁﬁﬁémcnyl
t et rahydrot hi enyl or begzpfliopxol anyl, where the respective radical [I acuna]

unsubstituted or nono I stit c 4 is
~(C1-C6)-al kyl, -(Cl- %6;(81‘§/f‘8Ta§"§f IR P%pﬁ'g%&/'ls%?éifc%ewanc
-(C1-C4)-al kyl . The term thatlbsjdated or ppdelesinond- as pva@nn ng)ﬁd-tmri ne,

chl o_ri ne, brom ne or r;gfgu@)‘%m W%@ gg@db&@ﬁoﬁgl 7 é b g}sk‘gﬁer stood as

meani ng hydr ocar bon 1cals carbon ¢C Q6ranched and

contains 1 to 6 carbonpatrolasp Irbﬁe hedrv- &Od@h&ssmuteuswn@w- pagyps meani ng
a coval ent 23 Cct ober 2003 100ﬁ‘_:l CTI.EPQOI 5340 bonE cI i c al kyl
radicals are, for exarer)éaz 6y Wﬂféarzé’ HREYG ¢ fiephenes (thiago ach as

cycl opropyl, cycl obutyl pxwopeaomzodﬂ cymdmiir@gyl pyfn’hfadlae,premsloman '"R3 and
R9, toget. her with the nbé,ﬁﬂgﬁ% %QQ and %ﬁm?d tomt H%x%gafehey are
ormu

each bonded, form a het eroc% c ri ng a lla” is underfstood as
meani ng radi cal s whi ch 3PQRIRZQIEd az B‘P\‘f‘ﬁypyfé@'@e PﬁVPP@P?n@'PGﬂQMeoI i di ne,
i m dazol e, pyrazole, oxabptlizzoltediazplre, tﬂuoi‘nc&pﬁehr@(a-UN agicagiadipel- Oxi des,

oxad azol 1 di ned: ones. ¢ F R el SRR TR, brdaol I @Lﬁhw B s o
COO- (Cl1- C4) - al kyl , 3- hyWhishyRRyr rSOaszdaﬂ@ﬁcbh@@w $Coxes)rLye omlky! ORli azol es,
i soxazol e, indole, isoxauelR e, iniwkazo!l’ '|§'uﬁ'%aclﬁ"éé§@%|s'dlé?medtemcﬁfém e,

oyt ot na o perraime pyNEdr b BrBERS Bty t Prand A kbl
i soi ndol e, indazol e, bm:mmmbmhophwmlmpewmnh ék@ulrmﬁbstiﬁmﬂ nol i ne,
qui Bglx?'n'engn 10 - AuinagOkdi. 6 ildsBfined'sy LOH) Ge, LAk 8RS
halogen, -O-(C1-C4)-alkyl, -COOH, -C(Q)-O- (C1-C4)-alkyi
-NHo or —NH-C(O)- (C1-Cy)-alkyt or C(O)-R 2, in which
| R'? is as defined above,
Zis -C(0)-R', tetrazole, (C1-Cg)-alkyl, in which alkyl is finear
or branched and is unsubstituted or mono- or disubstituted
by phenyl or —-OH, or 1,3,4-oxadiazole, in which 1,3,4-
oxadiazole is unsubstituted or monosubstituted by
-NHg2, -NH(C1-Cy)-alkyi, -N-[(C1-C4g)-alkyl]o, -NH-C({O)-
{C1-Ca)-alkyl, -NH-C(O)-NH-(C1-C4)-alkyl, -NH-C(O)-NH-
(C3-C7)-cycloalkyl, -NH-C(O)-NH-aryl, -NH-C(O)-NH-




derivatives of these heterocycles. The termaryl is underst ani ng
aromati ¢ hydrocarbon radicals having 6 to 14 carbon atorrzé (?881?‘%2205?
(C6-Ci4)-Aryl radicals are, for 20 exanple, phenyl, naphthyl, for exarrpl e
1- napht hyl , 2-naphthyi, biphenylyl, for exanple 2- biphenylyl 3- bi phenyl yl
and 4- bi phe | y!, anthryl or fluor enyI Bi phenyl yl radical s, naphthyl

radi cal s an‘d)lo Dhlqs)&ﬂpu cul ar, phenyl rdticals are preP@Fﬁ’%ﬂO@{p?BW adi cal s.

Aryl radicals, in particular phe radi cal s, ubst,ituted or

pol ysubsti t ut ed, pr ef er a%h?f‘%nﬁz%%gﬁf%rﬁlt eﬂ\?H'%S‘ﬂﬂcgU%%pﬂﬁebggr or
trisubstituted, by identi{C3lCgralkylfihavidcht radicals, preferably by radicals
fromthe gr qu)con5|s 10of =al kvl , A,n [ )-- al kyl ,
(Cl-Cg)-al k xy,S in pa;q ul ePth P&@bﬁgﬁo&”’hﬁ?" éh&myﬁ t r@ %1

trlfluoronet;¥l hydrd¥yd4,, hydroxy-(Cl-C4)-al kyl such as hydroxynethyl or
1- hydr oxyet . 0r 2- hydr t met hyl enedi oxy, ethyl enedi oxy, fornyl, 30
acetyl,)é%:/yaﬁo,uﬁydrox¥ géyé ?Xigﬁlnocarbonyl (C1-A4) - al koxycar bonyl ,
phenyl , phenoxy, benz§! B befzyl oxy, tetrazolyl The sane applies, for
exanpl e, to radicals §UCN|4E3§nﬁhﬁh&y| or arylcarbonyl Aryl al kyl radicals
are, in particular, benzy 1and alﬁg % ththylnethyl 2-, 3- and

4- bi phenyl yl net hyl and 9-f ?@Hﬂ B,AFNES ISy aryl al kyl radicals

Subst i tyged in the aﬁ’?['zy‘h’- ?aw@d’@“ B more {CL B - al kyl ‘radicals, in
parti cular (Cl- C4) - al kyl -{OG-%- ?gr‘ exanpl e 2-, 3- and 4-nethyl benzyl
4-i sobut yl benzyl , 4- tert- @ut@m@n)z?ilkyl@!(@ot sbdledyl , 3, 5-di met hyl benzyl ,

pent anet hyl benzyl 2-, 450 ée al@yI»N Szf'd 8- et hyI | - napht hyl et hyI
1-, 3-, 4-, 5-, 6-, 7- and 8 3 ober 500 WO 01/ 00610 11 PCT/ EPOQ 05340

met hyl - 2- napht hyI net hyl, b$) Qﬂ"%re (C1-C8)-al koxy radicals, in--
particular (Cl-C4)-ai koxy fad{GrCg)-align mdnor ad disaibstimtet baphi,hyl net hyl

neopont O oxybenzyl o 3. 5- i et REE7IRh TS BEBRBRE i oy benayl 5
2,3,4-tri rreé nzipgether twibibezyirogeniatoan endfogrben aiqen &0 whichatheynd 4-
ni trobenzyl g é%&@ﬁ&?rd’éd ¥ %E%L offt@éf&wmhﬁf?cm e %éor%mtm@%f and 2-,

3- and 4-fl uoro enz or obenz ent af Iuor benz
trifluor onmeP¥P Serﬁ’i’ffpl"ﬂ%d%‘é@ ing, owrm%weg@dmsnalp@ BNe ém%%w benzyl
or 3,5- b| spyrrmfdim@r opeiaire), bepipgtazirld) | pyraroles ulistiddzolesd pivemyling,adi cal s,

L U ! L HERh SR BEARAREC et dRind ABROE! ABkaldie FRSRIdIAR O the

4-posit can dsition,
the 2, 4- posISpP(@m’ldelfe ZWWW@ orisothiggol, 6-thisasle; i datrazele, 3,12.8&si ti on or

the g 5I posbk%tﬂfhdiééblé DLoGdsd, | tLBx@dlaQBwls 15isoRgrslohss, t hAazsibssd,t uents
o e ooe TR doRes SR Toih S bfigRRrhl, o Kre or
3, 4, 5- posi t C&O-(C1-Cy)-alkyl, 3-hydroxypyrro-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
25 1,3,4-oxadiazole, isothiazolidine, thiomorpholine, indazole, thiadiazole,
benzimidazole, quinoline, triazole, phthalazine, quinazoline, quinoxaline,
purine, pteridine, indole, tetrahydroquinoline, tetrahydroisoquinoline and
isoquinoline, or
Rg and Z, together with the carbon atoms to which they are each bonded,
30 form a ring of the formula {lc from the group consisting of pyrrole, pyrroline,
pyrrolidine, pyridine, piperidine, piperylene, pyridazine, pyrimidine,
pyrazine, piperazine, pyrazole, imidazole, pyrazoline, imidazoline,
pyrazolidine, imidazolidine, oxazole, isoxazole, 2-isoxazolidine,
isoxazolidine, morpholine, isothiazole, thiazole, isothiazolidine,
35 thiomorpholine, indazole, thiadiazole, benzimidazole, quinocline, triazole,
phthalazine, quinazoline, quinoxaline, purine, pteridine, indole,
tetrahydroquinoline, tetrahydroisoguinoline, isoquinoline, tetrazole, 1,2,3,5-
oxathiadiazole-2-oxides, oxadiazolones, isoxazolones, triazolones,




The expl anations for the aryl radicals apply accordingly 4.0~di val
arylene 20 radicals, for exanple to phenyl ene radicals |9%°8%rnﬁ[¢é

present, for exanple, as 1, 4-phenylene or as 1, 3-phenyl ene.
Phenyl ene- (Cl-C6)-al kyl is in particular phenyl enenmethyl (-C6H4-CH2-) and
phenyl eneet hyl , (Cl-C6)-al kyl enephenyl is in particular nethyl enephenyl 25
(- CH2- Co6H4-). phenyl ene- (C2-C6)-al kenyl is in particular phenyl eneet henyl
and phenyl enepropenyl. The expression9heteroaryl having 5 to 14 ring
menbers" represents. a . radical of a nonocycli.c or | ycyclic aromatic
system havicﬁ@@aztoﬁia‘f&dﬂ”ﬁar ?&’d)a b eYruch \if C?Ft@é'mt%‘gﬁ%)y%: éZN §?F34°6r 5
het er oat omsC@9-(C G afraikye r 3-hydioxgppirels- 04 -dimtca;, 08 @nsxaligzde dhdalsd S_ If a
nunber of het e§ %a%_gr{}s are  contained, these can be identical or different.
Het er oar yl YRai €a %%'ﬁ F? RE i s¢ bg nonogubstituted or pol ysubstituted,
pr ef er abl y thaopibsubsbstituerid, B di Bubgt i and & ior each sagsindapeadenty of dent i cal
or differe I s fromthe group consisting of (Cl1-C8)-alkyl, in
parti cul ar rl;(ncﬁg%%?-gkgﬁékyl , (Cl-C8)-al koxy, in particular (Cl-C4)-al koxy,
hal ogen, nitro, -NlRL1)2hydiqgenaiefbnet hyl, hydroxyl, hydroxy- (Cl- C4)-al ky!
such as hydroxynet gyl ohalogehydr oxyet hyl or 2-hydroxyethyl, methyl enedi oxy,
fornyi, acetyl, cyano, ((fh)%ér ?M& rbonyl, am nocarbonyl,
(C1-A4) - al koxycar bonyl , ﬁi/) ) Ehenoxy, 23 Cctober 2003 WO 01/00610 12
PCT/ EPO0/ 05340 bend#yl, HeMzyl oxy, tetrazolyl. Heteroaryl having 5 to 14
ring nmenbers prefegrabl WoOgpresents a nmonocyclic or bicyclic aromatic
radi cal which contains 1,2, 3 or 4, in particular 1, 2 or 3, identical or
different heteroaPons fPdHPhe-aid@Yconsisting of N, 0 and S and which
can be 5 substitutgd by-QC¢Cs3-atkyl4, in particular 1 to 3, identical or
different substit entsd\irenﬁzj’ge "%lr O%ﬁ consi sting of (Cl-C6)-alkyl,
(C1-C6) -al koxy, fFuorir ',( %A é-,a itro, -N(R11)2, tritluoronethyl,
hydr oxyl ,. hydroxy- BCl- @ CalOayialkyl GL- C4) - al koxycar bonyl, phenyl, phenoxy,
benzyl oxy and benzyj. l-dgfaeroaryl particularly preferably represents a
monocyclic o bicyclic 10 dromatic radical having 5 to 10 ring nenbers, in
particul ar B 5 nenber ed@ YAragenedtBBted nonocyclic aromatic radical which
contains 1, 2 or 32.in g@rgricular 1 or 2, identical or different
het eroatonms fromthe group éonsisti ng of N, O and S and can be substituted
by 1 or 2 id(?entica “or ~dr PP8rent substituents fromthe group consisting of
(C1- C4) - al Kyl is hal dgen, phanhymporydr disalpgtitated by C1- C4) - al koxy, phenyl,
. phenoxy, benzyl oxy and jRenzyly The expression "heterocycle having 5 to 12
ring nenbers" represents a @'ocycl ic or bicyclic 5-nmenbered to
12- menber ed heterocycli &2 i g% which is partly saturated or conpletely
saturated. Exanples of heterqaiey®s )afigyiNor 0 and S. The heterocycle is
unsubstituted or substituted on one or ' nore carbon atons or on one or nore
het er oat ons by identi cal-4or d¥H2 8F ent

15  -(Cq-Cy)-alkyl-NHo
2. is a radical which is derived from pyrrole, furan, thiophen,
imidazole, pyrazole, oxazole, isoxazote, thiazole, isothiazole,

tetrazole, 1,3,4-oxadiazole, oxadiazolones, 1,2,3,5-oxathiadiazol-2-
oxides, triazolones, isoxazolones, phthalazine, oxaxiazolidindiones,
triazoles, which are substituted by F, CN, CF3 or COO-{(C1-Ca)-
alkyl, 3-hydroxypyrro-2,4-diones, 5-oxo-1,2,4-thiadiazoles, pyridine,
pyrazine, pyrimidine, indole, isoindole, indazole, quinoline,
isoquinoline, quinoxaline, quinazoline, quinnoline, -carboline and
benzo-fused, cyclopenta-, cyclohexa- or cyclohepta-fused
derivatives of these heterocycles or 2- or 3-pyrrolyl, phenyipyrrolyl
such as 4- or 5-phenyl-2-pyrrolyl, 2-furyl, 2-thienyl, 4-imidazolyl,
methylimidazolyl, for example 1-methyl-2-, -4- or -5-imidazoiyi,




substituents. These substituents have been defined above %38{3 toP gi cal
heteroaryl. In particular, the heterocyclic ring is nonos t ‘ﬂt or 25
pol ysubstituted, for exanple nonosubstituted; disubstituted, trisubstituted
or tetrasubstituted, on carbon atons by identical or different radi cal s
from the group consisting of (Cl-C8)-al kyl, for exanple (Cl-C4)-alkyl,
(C1-C8)- al koxy, for exanple (Cl-C4) 9al koxy such as net hoxy,

phenyl - (Cl- C4) - al koxy, for exanple benzyl oxy, hydroxyl, oxo, hal ogen,
nitro, amno or 30 tritIuororrethyI and/or it is substituted on the ring

(L Ohy et kol - suck-Sanipebhant Lpviily T s Fil s et S B Meny or
phenyl - (Cl- C4) - al kydide,f @pyrexiagh| 8-,banzpl . SNivwrintdeyl,héerdcye| ésindaly, al so

be present as N oxjg gﬁuﬁéd ﬁdglﬂrﬁtf‘éﬁ%%%ﬁ?@ttﬁgﬂ%ﬁ' 'm%yif's Qfméﬁ Yaving 5

expr essi ons het er oar avin r‘ieg er ocycl e
to 12 ring member $- B?'Bziﬂ@éﬂ ca$'§hlii)iﬁi>t:ipra dhmpthed 2 iﬂﬂ@M pyirpenayl-2f upan,

:hlt ophelne IjL deZIZCB -PdoB) | 2506, - teRARERbLS- ﬂgﬁﬂ’%aé@ﬂ@heptb :J)ag—ﬁéﬁolyl got i azole
etrazol e, oxadi azo - oxaf hi, adi azo

%) boest s bt Rl BBBR ok AT L ERD oL B LA Ui G auirobt O

i soxazol ones, oxadi- qmmbxdiin}é,d|29h@$zofuﬂanyazﬁihm1mtmehylar&beniana:»tcl;ll edr by F,
CN, CF3 or COO(Cl Ly, r n _

5- 0x0- 1, 2. 4- t hi adi a%tiﬂéﬂ | 0?’ dilEVdjrBQ?rYdmﬁ Opg,?rrozi'(ﬁjﬁrﬁ, for examge 2- or

i soi ndol e, i ndazol®( Nwthaimtrph@nyl uifRREEyl, | mmhﬁbw nefhlcﬁnaiﬂhﬁ)bﬂﬁl i ne,

qui nazol i ne, ci nnakirARydediORN) onBenPSdiBRARAY used, cyclopenta-, cycl ohexa-
or cycl ohepta-fused derjvatives of thes e hetero cl e rti cul arl
al | lﬁi?r Sthe

preferred radi cal VRGTE H1e gespecliye u@h QN9 ¥cbr
5- phenyl - 2- pyrrol ;thsum;titwteyil by 2Nt eniyil wh&b—h iR deﬁzeﬂ@ql Celratidy | -(Gy-dagol yl |

f le 1-me (A0 | - 2-yl
Z?Ly(rai(S;T e3 pyr i %O%H(yl Vr PB‘%V' éa'bagﬁla%ﬂ_'ﬁ) g/éi gé olxiaég 2- ypyrazi nyl ,

2-, 4- or 5- pyrimdi nyl , 2-, - or 5-indolyl, substituted 2-indolyl, for
exanpl e 1- hl.or o- or45-
di mthyI 2[]?\ \é[rm halfgﬁrén%wndgrstgcpé n¥e§dw1 ﬁuonr}/e c)t(iitl:irine bromine or
4,5, 6, 7- t efodihg.dTbe 2eimddCyICe)-adigud'l @hem@ﬁm%apweamiyg hyzlroca8boor

4-quinolyl, ac]tf:aissw%%e %fi,’b%?]qgllié}ﬂl ! Ime@arQﬁoeraﬁFljte(% a‘#Ld]Xgﬁtﬁmé 'ISIB%” nol yl,

2- qui noxal i'n ) > enzoxazo

benzot hi az§fiSP°fb?tQ’J’i‘~°nyHP%Eﬁfm cﬁbﬁﬂkyl plﬁ»rliftﬂqr%ipﬁwas f‘tﬂa%ﬁtﬂ%)é eZ‘t or

- 3-(N-net hyl pyrrolidinyl), piperazinyl, norpholinyl, thionorpholinyl, )
t et rahydrot hi enyl or benzodi oxol anyl. The structur aI formul a of a- arri no
acids is as follows: 20 RH GC COH i



H2N The a-am no acids differ fromone another by the radigal | &h in
the context of the present application is described as ﬁ%ﬁ@l’ﬂﬁé’ﬁi stic
radical” 25 of an amno acid. In the case where RO is the characteristic
radical of an anmino acid, the characteristic radicals enployed are

pr ef er abl yvgaclﬁzoé)éﬁacfl o foI | owi ng natur ally occurri REPE gﬁhmﬁﬁl ds:

gl yci ne, | euci ne, isol eucine, phenylalanlne tyrosi ne,

trypt Opha“’bp?ﬁf E081G RV EAMAR ard et Ské}ﬁ%lsngt U 8hBfbeASPAIABL Ao

gl ut am ne mc acld and aspartic acid.
Those part |S&§|tlea‘r5| %‘J%Y@*‘F @W@HOBV[eCYﬁingtMﬁ ﬁéC‘OP?Wtylp‘?fdi)’ﬁﬁ’rﬁ‘ex‘éerl ne, threonine,
cysteine, nethionine, asparagine, glutamne, |ysine, arginine, glutamc

id d t d.. f ti. d
Whi cheare. (TR HeTRaRRNahD SYEE adognaef iR wBoodf SR S batont L 27, 0
occurri g aamtiarn(loa\mlmtl’wcale@acﬁmmadaf@rrplachete'r@yctic 8ag ahthedbunylai ¢ aci d,
PR O Lfnc?egg@ 2 S flb AThg GRLRAISCBhfer? réﬂ defivéa HARTyRRAL YT C

e no oxy

acid, 1,2 roi soqui, car Ic acld
1,2, 3, 4- t etPyERYR. oupyor@hdlﬁel i imsdazcler YRR QKRR BHAAYRI mbPid aci d, 23

??CE gbﬂ] Zo%ﬁ?%cﬂéé&@@l&@éﬁ PﬁﬂzEEﬁ@éo@&éﬁlaﬁbI@hﬁbg_iswﬁiaﬂﬂones 1,3,4-
i en anj ne ani ne rCcQos .
t hi enyl ) gl é&‘ Rzo's; 3’8 %‘ﬁ%‘?fﬁ?%e%lgfl%ml%? BIQ&C % éarcb%at‘ﬁgg?’& /si ne,
N- met hyDi sd@Feyicione, C@Od(@rﬁﬂaylalwyya BéydreppyiigiRvariones, ndrol- |
norl euci ne, B%&BP&' nerso?%lid?e' S04 QHC! |Q§>§azﬁﬂn}ci}é( dr:%bé&&ﬁ’(ﬁlhée’morphohne

aIIo-hydrox ‘hr eonl he prol 1 ne

3- (2- napht Hglayqlearrﬁqialazgle( isqthigrena. pugingniisel 'aZﬁ'dﬂ’rB?yh@Wa{Péﬁ?i“ﬂ%
Eom);:yst tei yridfed i t pQidive, Wﬁ@@p@@tzhwl Py Amiding Cp;&iﬂadmehmmrmdme )el f aci d,
onot r ) st ei c,_ac al ani ne,
3- (4- p§|r0| d@l?%ﬁoﬁ % [Tyaﬁﬁ%sm%ﬁ%%ﬁﬁfgchgxgﬂ% ngémnﬁlen I%la amaﬂéé

3- f | uor6phemnazioting neingelirte, yvetginenipidpzalidine, mmql@eo@m%h?né@ -fysase,

3-fl uor ophea'éylk,? ey 6‘t9[h§se hbtrs&riany! al ani ne, 4-chl or ophenyl al ani ne,
4-ni trophenyl al'ani ne, 4- ani nophenyl al ani ne, cycl ohexyl al anine, citrulline,

5-fl uor ot rypt ophan, 5 nmet hoxyt r ypt ophan, 2- am no- 3- phenyl am nopr opi oni c
aci d, nethighy eens wrfloseundativodnas esedrdiog i atematic - INtdrodarbon CANECRISL) 2, whi ch

are 15 opt 'r%“vﬂld % @138 Bt idiohedn B BRE @9S€. 9 ARRabiBbisbate, 3650 of

non- nat ur al occurring am no aci whi ¢ functional group such as
ani no, 20hycﬂ>‘@ﬂ}nie l@’&?%x‘}ﬂpht[m@r wapremple dmapithylj #ingRaKIv Pihenidol yI, this
group can fa} ERaAB BleP2 gtcp%hwl ﬁ&pﬁuhﬁiggﬂt@i £PWVIyV%WWMIJwtn¢!EL; are
For exanp! dprenddpogot Sapatet Pyt Bhar Rt RE Prsl b BRI aRton T (%
t - but oxycarprefeyted Bot yadifals| doylengicalw iy gartizmian plmmd)@dlcafﬁl gee3ecar bonyl
(Al oc) or %? t%?lgﬂ ‘?‘m de t}ﬁ@ﬁ(subﬁ:tui@ﬁ” i EHJf@lrabi}pr Monod@stirktear
trifluotoace (Y g f ?f( nrﬁ radicals, preferably b
25 disubstltuted or tnsubstltute by identical or differe p y by
radicals from the group consisting of (C4-Cg)-alkyl, in particular (C1-C4)-
alkyl, (C1-Cg)-alkoxy, in particular (C1-C4)-alkoxy, halogen, nitro, amino,
trifluoromethyl, hydroxyl, hydroxy-(C1-Ca)-alkyl such as hydroxymethyl or
1-hydroxyethyl or 2-hydroxyethyt, methylenedioxy, ethylenedioxy, formyi,
30 acetyl, cyano, hydroxycarbonyl, aminocarbonyl, (C1-Ca)-alkoxycarbonyl,
phenyl, phenoxy, benzyl, benzyloxy, tetrazolyl. The same applies, for
example, to radicals such as arylatkyl or arylcarbonyl. Aryialkyl radicals are,
in particular, benzy! and also 1- and 2-naphthylmethyl, 2-, 3- and
4-biphenylylmethyl and 9-fluorenylmethyl. Substituted arylalkyl radicals are,
35 for example, benzyl radicals and naphthylmethyi radicals substituted in the
aryl moiety by one or more (C1-Cg)-alkyl radicals, in particular (C1-Cq)-alkyl
radicals, for example 2-, 3- and 4-methylbenzyl, 4-iscbutylbenzy!, 4-tert-
butylbenzyl, 4-octylbenzyl, 3,5-dimethylbenzyl, pentamethylbenzyl, 2-, 3-,
4-, 5-, 6-, 7- and 8-methyl-1-naphthylmethyl, 1-, 3-, 4-, 5-, 6-, 7- and 8-




25 benzyl. In the case of an imdazole radical in R9, for
sulfonic acid derivative of the forrmula IV enpl oyed for %Eﬁéatnﬁ?m m de

formation is wused as a protective group of the im dazole nitrogen, which
can be renoved again, in particular in the presence of bases such as

sodi um hydgexpimosqbution. 30 The stajfting substancesctmpddiessdem cal
reactions are known or can be easily prepared by nethods known fromthe

I } t eL at ure méheyl- Qn@mmpmeﬁwt hﬁyr onel g;tremctre éCpC@y:eHKSXW oradidus, pr’r?’pa[] ation
of the | t he
conpounds %‘ﬁ?&ﬁﬁe{%o&%?@%y fﬁ'ﬂﬁ@fs éggzyih Coq?ogaisnéﬂ;:a %ttéﬁﬁ]g} le salt of
tEe ;:orrpo:m@shcadﬁ substithiterdmin mel,arwhnolety;oﬂmpremmlaﬂ rn@{etmmyhgnaylcérrpound of
the fornu 20 5

pCT1 Epony 0P SRIRIED OB ?@%ﬁéﬁ%ﬁ. ¥ V‘L @%“gé"ﬂ%‘%%%w@? Yy ety
ester), San 28" Hén@h@ﬁ\fp%ﬂyh mirapemsl Gisgs oxam@eady Ro @dedas defined
in  formul ay rbbemwhnaﬂabmzydra‘d%aaglf@eeﬂam@m acta mﬂeﬂctﬂstcﬁrar@fzi Be 5

conmpound of e formul a GCI?\I sul f enyl hal agen and R5
and R6 are 10' g?g‘f‘? R %’In%yﬁl f or n%ﬁaomhlo{ar?etnﬁ% pr es@ﬁ@téi?l ¥f°£’9r5‘5§'§ or, if
appr opr i at eiflobreanetopipenayliradicalgefar sxangdd Gt aod 4aritlyorafmeathylpenazyiaf of t he

protective r to a conmpound of the formula I, or b)
reacting a %gntg%@mﬁ?%%%@lpgnk lalvVa 15 OH (I1Va) in which R8 and RO are

as defil¥ed in fornula Il and Eis an N-amino protective group, with its
car boxyl ngﬂU@loﬁgﬁﬂtbsﬁduﬂétigalﬂdhyl radicareditat e..:bsﬂwem dantbeaoqmédmrt[n@ resin of
f
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substituted in the 2,3- pOSItIOI’l the 2,4- posmon the 2 5 posmon the 2,6-
position, the 3,4-position or the 3,5-position. In trisubstituted phenyl

15 radicals, the substituents can be located in the 2,3,4-position, the 2,3,5-
position, the 2,4,5-position, the 2,4,6-position, the 2,3,6-position or the
3,4,5-position.

The explanations for the aryl radicals apply accordingly to divalent arylene
20 radicals, for example to phenylene radicals which can be present, for
example, as 1,4-phenylene or as 1,3-phenylene.

Phenylene-(C1-Cg)-alkyl is in particular phenylenemethyl (-CgH4-CHo-) and
phenyleneethyl, (C1-Cg)-alkylenephenyl is in particular methylenephenyl

25 (-CHo-CgHjs-). Phenylene-(C2-Cg)-alkenyl is in particular phenyleneethenyl
and phenylenepropenyl.

The expression “heteroaryl having 5 to 14 ring members" represents a
radical of a monocyclic or polycyclic aromatic system having 5 to 14 ring
30 members, which contains 1, 2, 3, 4 or 5 heteroatoms as ring members.
Examples of heteroatoms are N, O and S. If a number of heteroatoms are
contained, these can be identical or different. Heteroaryl radicals can
likewise be  monosubstituted or  polysubstituted, preferably
monosubstituted, disubstituted or trisubstituted, by identical or different
35 radicals from the group consisting of (C1-Cg)-alkyl, in particular (C1-Cg)-
alkyl, (C1-Cg)-alkoxy, in particular (C1-C4)-alkoxy, halogen, nitro, -N(R“)z,
trifiuoromethyl, hydroxyl, hydroxy-(Cq-C4)-alkyl such as hydroxymethyl or
1-hydroxyethyl or 2-hydroxyethyl, methylenedioxy, formyi, acetyl, cyano,
hydroxycarbonyl, aminocarbonyl, (C1-C4)-alkoxycarbonyl, phenyl, phenoxy,



25 reacted with a conpound of the fornmula Il1, where RS R6, a
defined in fornmula 1, in the presence of a base or, it a%réd%%?ti) tzg)ogof a

dehydrating agent to give 23 October 2003 WO 01/00610 16 where D1 is - COCH
or sul fonyl hal ogen and RX is hal ogen and RY is a radical -NOQ2 or -NHE and

Eis a prot tive roup, to give a npound of the Ekhna conpound
of the for %Oand converting tﬁg conpound of tﬁ?ﬁgb%%ég VP after

renoval of the , f
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reduci ng i fluofine, eklerpke nltmt’rN(ﬁllmtt?ﬂW@giﬂWﬂe WQF%VJﬁeﬁh&WO%%bund of the
fornula W C%?%Ilﬁfg”@réﬁﬁﬂlkbﬁ}d&r@om pHeridk®, bérﬁ)z"wmlyaadd bédgt. renoval

of the sup teria convertin npound of for la | t
a physi ol o@%ﬁﬂqaw paftispisive pé%fPfabWLO‘ePFPg%e%s"\%‘P%ﬂF guagl d e
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D ot ect Vo U oy PnEel L e AOKAL uae e Sl 32k o0 1
"Met hoden gearticDiay. 1Ctmm'2e"ld[9ﬂmarho@lfs different dirteroptome T rth$, I Pune” 15/ 1.
I'n process KaLARY dDN, Dand s hd Ak e BEb&tutddeby 1 or 2 identical or
different substituents from the group consisting of (C1-Ca)-alkyl, halogen,
15 . hydroxyl, -N(R”)g, (C1-Ca)-alkoxy, phenyl, phenoxy, benzyloxy and
benzyl.

The expression "heterocycle haVing 5 to 12 ring members" represents a
monocyclic or bicyclic 5-membered to 12-membered heterocyclic ring
20 which is partly saturated or completely saturated. Examples of heteroatoms
are N, O and S. The heterocycle is unsubstituted or substituted on one or
more carbon atoms or on one or more heteroatoms by identical or different
substituents. These substituents have been defined above for the radical
heteroaryl. In particular, the heterocyclic ring is monosubstituted or
25  polysubstituted, for example monosubstituted, disubstituted, trisubstituted
or tetrasubstituted, on carbon atoms by identical or different radicals from
the group consisting of (C1-Cg)-alkyl, for example (C1-Ca)-alkyl, (C1-Cs)-
alkoxy, for example (C1-Cas)-alkoxy such as methoxy, phenyl-(C4-C4)-
alkoxy, for example benzyloxy, hydroxyl, oxo, halogen, nitro, amino or
30 tifluoromethyl and/or it is substituted on the ring nitrogen atoms in the
heterocyclic ring by (C1-Cg)-alkyl, for example (C1-Ca)-alkyl such as methy!
or ethyl, by optionally substituted phenyl or phenyl-(C4-Ca)-alkyl, for
example benzyl. Nitrogen heterocycles can also be present as N-oxides or
as quaternary salts.
35
Examples of the expressions heteroaryl having 5 to 14 ring members or
heterocycle having 5 to 12 ring members are radicals which are derived
from pyrrole, furan, thiophene, imidazole, pyrazole, oxazole, isoxazole,
thiazole, isothiazole, tetrazole, 1,3,4-oxadiazole, 1,2,3,5-oxathiadiazole-2-



starting conpounds of the fornula | Va are provided with a?ﬁ otgctlve gr oup
E; this selective amno groups derivati zati on is carried %ro?'%sng to
nmet hods such as are described in Houben-Wyl "Mthoden der Org. Chenie"
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15/1 and 15(4&1 %?c;lﬁ o-pgeq’{%%tt}(gfélglgor &ﬁﬂ%g?&iﬂylléyﬁghdlrﬁw&% ondenS| ng

agents or coup are aeazol e,
car bodi i m d&s 08 u3HiNaBetyBysolidiey) dumf@alrwhq orpholirgl, thiomorpholinyl,

di i sopr opyliggé th‘@rﬁﬁPo( Bb@od,&&éﬁwano( et hoxycar bonyl ) met hyl ene) -
am no) - N, N, on| um te(ira | u obor ate (TOTU) or propane-

phosphoni ¢ tH'@' ea'E@HuaeCﬁ Sat'tsl""c?n %‘%{ﬂ be carried out under

st andak@® conditions. Dur| ng 20 the condensation, as a rule it is necessary
for the non-reacting am no groupstr\ &% l%o be protected by reversible
protective groups. The sanme appliesto & boxyl groups not involved in the
reaction, which during the condert&dtion are preferably present as
(Cl-GCs)-al kyl esters, benzyl esters or tent-butyl esters- Am no group
protection is unnecessary if the amno 25 groups are still present in the
form of prebift sorsineuRGida sliffart fremgenr gaothier by the radical R, which in the

context of the present application is described as a "characteristic radical"
25 of an amino acid. In the case where F{Q is the characteristic radical of an
amino acid, the characteristic radicals employed are preferably those of the
following naturally occurring c-amino acids: glycine, alanine, valine,
leucine, isoleucine, phenylalanine, tyrosine, tryptophan, serine, threonine,
cysteine, methionine, asparagine, glutamine, lysine, histidine, arginine,
30 glutamic acid and aspartic acid. Those particularly preferred are histidine,
tryptophan, serine, threonine, cysteine, methionine, asparagine, glutamine,
lysine, arginine, glutamic acid and aspariic acid. Preferred charactenstlc
radicals of an amino acid which are furthermore employed as the radical H
are also non-naturally occurring amino acids such as 2-aminoadipic acid, 2-
35 aminobutyric acid, 2-aminoisobutyric acid, 2,3-diaminopropionic acid, 2,4-
diaminobutyric acid, 1,2,3,4-tetrahydroisoquinoline-1-carboxylic acid,
1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid, 2-aminopimelic acid,




cyano groups and are only formed by hydrogenation after gge(? congﬁﬂ at| on.
After the condensation, the protective groups present ar %t

sui t abl e manner- For exanple, NO2 groups (guanidino protection in am no
aci ds), benzyl oxycarbonyl groups and benzyl groups in 30 benzyl esters can
be renoved by hydrogenation. The protective groups of the tent-butyl type
are renovedVEcOHOOEN0y, while the 9-fldiorenyl met hoxy-PCHERINO53I4MI cal is
renoved by secondary am nes. The polyneric support designated in the
formul ae V phsylglyaine,p§-R<hignyBalasings sB M@G”)ﬂ&'@@ﬂ?{ SRECTSR.N2Havi ng a
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remains s a dur | er r iQ e conmpound o e

fornula I V& Eiﬂfgg:? ByY N1 g? PV&Q&'&”%W“%H& tqygﬂgi%‘gm&e m xt ures

with trifl memd:m’totbncam d, 4- fmercaﬁmla!:hm'ngr oup-fluocephemytatanine, | i dAker agai n.

ihe ! eleasaufiobtien ﬁaahﬁqed L GGpAAdaRhidd!e SLBMGhe ﬁwmcs. heplinker can
Y

be carried arl ous 05| e react]o uence. A. General

procedur e fiBlorppeddianingg cﬁcb‘roé@@&réf@)ﬁiﬁwnﬁocﬁ'ﬁ%??h?e agRings oft-t he
formula | Vaammdph@nﬁialarmmes Uppastiegeanide N aitligg, 0 sdllivretryptopHn, The

o Bach or EHESVrERRREh A RE S o iR Cr%m“%ép“‘@%? GERE R T e n
( Fnoc- Ri nk suliote, Anetbipaingi oewismidd oadi rMyHANBG - (Pg )4, . avhictp, are
mol / re«%ct }atlon%ﬂg atl'{lfsum% mtﬁ&@a@ef:nafu%e&hla% 8f AYA-rlak@any he 20

resin, stre di ne/ DI\/F tion S rretere I nto each

react or andooc%f"ﬂﬂ x%"l]\“@ QSS‘HB'FEBn Wﬁ FJ‘4 unpgty \Aﬁgr"("l'ﬁ r?)"'C | 85 \@BiNPhen
filtered angydrbgyll estboxyipmeresghedguanidyipsnidazdlyldrinddtyl, thos gesapdear DMF) . For
t he coupli %S8fm)6} Sidd &} ect ed amno acid, a 0.5 nolar solution of the 25
correspondi C-amno acid (0.3 mwol in DW), a solution of HOBt (0.33
mmol in DVF) and a solution of DIC (0.33 mmmol in DVWF) were each added to

the resign tHysae Qﬂéfe%ﬂvéi@%&ﬂbefdﬁ thisl bR We@%kﬂ% thr%f&t'fv@rgroﬂ;ﬁs hour s

- (h). The reS| was. t hen, wash eck t he

oot e, SRy e se e Ehmigbe c gt ket Brouhe o MK st
test; in aI Mreﬂm typiee beesylowasirinemdt(Z),e-batheyaadpewh(Bot), thiudapyl-

protective groubdRT (ERIL), ediyRitca®onyEMIbONSH of the acid amide type, in
particular formyl, acetyl or triflucroacetyl, and of the alkyi type, for example
25 benzyl. In the case of an imidazole radical in R™, for example, the sulfonic
acid derivative of the formula IV employed for the sulfonamide formation is
used as a protective group of the imidazole nitrogen, which can be
removed again, in particular in the presence of bases such as sodium
hydroxide solution.
30 The starting substances for the chemical reactions are known or can be
easily prepared by methods known from the literature.

The invention further relates to a process for the preparation of the

compounds of the formula | and/or a sterecisomeric form of the compounds
35 of the formula | and/or of a physiologically tolerable salt of the compounds

of the formula 1, which comprises

a) reacting a compound of the formula IV




benzi m dazol ecarboxylic acids, a 0.1 nolar solution 35
correspondi ng 4- or 5-substituted acid (0.4 mol in DMF); a 0.5 nol ar
solution of the coupling reagent TOTU (0.44 mmol in DMF) and a 0.5 nol ar
solution of D PEA (0.6 nmmol in DVF) were added and the _m xture was shaken
at 40C for WQ AHO0810| ¢ was then washd®d a nunber of RERPUPRSHEF. 23
Oct ober 2003 WO 01/00610 20 PCT/ E P00105340 To check the reaction, a few
beads of resin were again re “subPect to a KAISER test. For the
removal of the desired substances, firomthe sol'§ support, the resin 5 was
washed a nunber of tinmes wth dichlkeronethane. The cl eavage sol ution (50%
di chl oronet hane and 50% of a m xture of 95% TFA, 2% H2O, 3%
triisopropyl sil dneyhighsPghemrm sdielieapetedive ngmtinrie hwavetvhiesterhtanr oom
temperature for dmiie dloppiint! Mjdtoupgbis ba Ringhd RE dié lbisrsincuas
concentrated to dryness, The resi ae vYas grecicﬁ%{tahg% \a/ith di eft h%.l9 et her
10 and filtered.fofRgladl.i Wihean gagd GlIGHAE yOL CHEet hes1E sl &2€ pr oduct s
in highsurity otompetsd bf thetfonnaladtd, for exanple, on a reverse phase
(eluent: A: H20/0.1% TFA, B: acetonitrile/0.1% TFA) using preparative
hi gh-pressure liquid 15 chromat ography. Lyophilization of the fractions
obt ai ned yi el ded the desired prgout The preparation of physiologically
tol erabl e salts of conpound®®of<fhd la | @mpable of salt formation,
including their stereoisoneric f@g-s =20 carried out in a manner known
per se. Wth basic reagents such |as hydro?? des, carbonates,
hydr ogencar bonat es, al koxi des and,sal so amonia or organi ¢ bases, for
exanple trinmethyl- or triethylamne, ethanolamne or triethanolam ne or
alternatively basic am no acids, for exanple |ysine, _ ornithine or
arginine, the caphemylDt i@cCORobMsaliabiigalelémldndmst’ahndaRkadrenes 25 eart h
met al 0{ .opti onal I%}f\:qu.bsti tult gd. ni um salfts | f tb*e COfTBOL*I’]dS of the
formul a8 contaif® 0 19r B ’,'nst[%@r%s%ﬂﬁedo A1B7%S 8h AP Q120 be
prepared using stielytyating dgenFor sohition dud, haftaroregamiat chrtble qrrgtasiive aci ds
such as hydrochl gt ¢, 1 G, | G, ii&L, methanesul fonic,
8{)0'_u ; pOURIRG B & coPtlduid G the RARRNAT! Gt

benzenesul f oni c, ol uenes r gnobenzenesul foni c, cycl ohexyl 30
ami dosul f onPk, t f9acting ehrseRsHnd pftbaifermuadyac, oxalic, tartaric, succinic
or trifluoroacetic acid are suitable. The invention also relates to

phar maceuti cal s which conprise an e®ficacious anount of at |east one
conpound of the fornmula | and/or, of 35 physiologically tolerable salt of
t he conpounds of the formula g~gn r M opth@gally st ereoi sonmeri c form of
t he conpounds of the formula I, Rgao et her

. 0 . - . .
above, using 30% strength piperidine/ DMF sol ution. For t% {jgug(lerléb%sof t he
0.

15 RY

in which RB and Rg are as defined in formula il and E is an N-amino

protective group, with its carboxyl group coupled via an intermediate

chain L to a polymeric resin of the formula PS, a compound of the
20 formula V

0
E/T L__ W

RB
Re

resulting, which, after selective removal of the protective group E, is

25 reacted with a compound of the formula lll, where R~ and R~ are as
defined in formula |, in the presence of a base or, if appropriate, of a
dehydrating agent to give



wi th a pharmaceutically suitable and physiol ogically tolggﬁség e cigient,
additive and/or other active conpounds and auxiliaries. BHAY99003 WO
01/ 00610 21 PCT/ EPOO/ 05340 On account of the pharnacol ogi cal properties,

t he conpounds according to the invention are suitable for the prophyl axis
and therapy of all those disorders in whose course an increased activity
of | kB ki ngg@ gigooene! ved. These incleude, for exanpR&T/&EPOBMD340heunat oi d
arthritis (in the case of 5 inflamuation), osteoarthritis, Al zheiner's

di sease, carcinomatous disorders (potentiation of cytotoxic therapies),
cardiac infarct, cardiag_insalficiency, acute coronary syndrone (unstable
angi na pectoris), septijc acute nd chronic kidney failure, stroke
or atherosclerosi sR 10\The B Jraceyticgl s acco g to(l e invention are
in general adninisteredN orakfFy ,”P nteﬁally. ctal, "1 nhalative or
transder mal adninistratﬂon is also ssible. The invention also relates to
a process for the produ@ﬁion of a ghar maceutical, which conprises

bri ngi ng at | east one compound of thePormula | into a suitable

adm ni stration formusing a pharmaceutically suitable and physiologically

t ol erabl e exci pi e&tmmd éffth?F?BFrﬁ’l%i\ﬁt e, further suitable active

. conmpounds, addi i Ves"or auxiTiaries. 20 Suitable sol Ld or \{gir ceuti cal
prepar abi on for eedacaveriog teg seproundpidha feenuigoiiaaiter re(glg.)(g 8 | ets,
tablets, (m crokpppsthfferi@UpROSIdoPip@id ofdjie dpgnulayj oes, suspensi ons,

enul sions, drops or.in ect abl e sol.uton n - at |

protract edcgel e 480 E?WB“B‘M%H&%E‘{"@FP am%fstgpg‘%rgg%‘geﬁ :;a[%?%\/r#? gﬁ{srﬁgmary
auxiliaries, sughotastiexgioppantwith dicompasgdanittee fasuaMders, coating agents,
swel ling agents, glidants or lubricants, flavorings, sweeteners and
solubilizers are used. Frequently usefxauxiliaries which may be nmentioned
are magnesi um car bonate, titaniumgiOxi de, |actose, nmannitol and ot her
sugars, talc, |actoprotein, gel starch,vigel lul ose and its
derivatives, aninmal and vegetabbt€-oths such as cod liver oil, sunflower, 30
groundggt or sesane oil, pol yePhy ene“&l ycol and sol vents such as, for
exanpl e, sterile water and nono- or pol yhydric al cohols such as gl ycerol.

T dbse uni ts, emabu e -Cooran o RuRaBeRD shai iy BELBREnad i 31 1 do
in dose units, | i“fi ftain dose
011: thF_ go(rjrpound ofradibs! ;;]Nngwra-NiHeE:camﬂEn'g;l aopltdhectivmégmugf)rto give a he case

of soli 0se units suc capsul es, coated tablets or

. suppositories, t%@%@eoﬁgﬁtﬁg@lﬂﬁéwg approxi mately 1000 ny, preferably

from agproximately 50 ng to 300 ng and in the case of injection solutions
23 Cct ober 2003 WO 01/#06 2 PCT/ EP000105340

RY D/T L= (vin)

8
R
r®

and then reacting the compound of the formula VI with a compound
of the formula IX

20 6
NH2-R (1X)

in which R6 is as defined in the compound of the formula |, to give
an intermediate compound of the formula Vla
25




in anpoule formup to approxi mately 300 ng, preferably fr appr.oxi mat el y
10 ng to 100 ny. For the treatnment of an adult patient m%%@?%@gﬂ%ﬁ

approximately 70 kg, 5 depending on the efficacy of the conpound accordi ng
to fornmula |, daily doses of approximately 20 ng to 1000 ng of active
conpound, preferably from approximately 100 ng to 500 ng, are indicated.
Under certaWD 03/006d@st ances, however 17even hi gher or PCIWePO84BY0doses may
be appropriate. The admnistration of the daily dose can be carried out
both by 10 single adm nj N
el se of a nunber of%malle e units #nd by pl e adm ni stration of
subdi vided doses at spedi ] fi fdla) products are

det erm ned by nass-spec d)scopic methodls 15 (FAB=;” ESI - M5). Tenper at ures
are given in degrees Cel'sius, RT meamwfs!room tenperature (22-26C).

Abbrevi ations used are either explaine&”or correspond to the customary
conventions. Exanples according to process variant b) as in the general
wor ki ng 20 procedure HPLC (RP 18: WV 210 nm: gradient 0-15 nmin, B = 5-70%
(A = 100% Hbi 0. Daxaiiher Gemsbiag fie RipancHaIOGaIp G SHPEPiTaNe Wao,
trifluoroacetic imtdd cohfuexiaopltes formiieblleaflerwrernbvdiodd tive duppertbeen

P onaturs 23 oot B B sB0GaTE T BB AR B BBoSERRE R I &' N0
Exanpl eSt r uct ur eeapppuaaiof sy Firwis Vi srdryawyedintCRl @oorpaamdref| the

C24H23N504446. 12y rud1 afi2NeMdVal 8 NeQU 5)&1 REtegal ol C22H1BFN502403. 89b)
F~N Il NI ~~ N _3F Chiral C23H1B 30r}15%§;

d) converting a compoun E*gfn?&g)! into a physiologically
tolerable salt.

10
In process variant a), the acid functions of the compounds of the formula
IVa are provided with a protective group Pg; this selective carboxylic acids
derivatization is carried out according to methods such as are described in
Houben-Weyl *"Methoden der Org. Chemie" [Methods of Organic

15  Chemistry], Volume 15/1. In process variant b}, the amino functions of the
starting compounds of the formula IVa are provided with a protective group
E; this selective amino groups derivatization is carried out according to
methods such as are described in Houben-Weyl "Methoden der Org.
Chemie" [Methods of Organic Chemistry], Volume 15/1.

20
A suitable protective group Pg preferably used for this is the carboxyl
protective groups customary in peptide chemistry, for example protective
groups of the alkyl ester type, such as methyl, ethyl, tert-butyl, isopropyi,
benzyl, fluorenylmethyl, allyl, aryl ester type, such as phenyl, amide type,

25 such as amide or benzhydrylamine. Suitable protective groups E used for
this are preferably the N-protective groups customary in peptide chemistry,
for example protective groups of the urethane type, such as
benzyloxycarbonyl {Z), t-butoxycarbonyl (Boc), S-fluorenylmethoxycarbonyl
(Fmoc) and allyloxycarbonyl (Aloc) or of the acid amide type, in particular

30 formyl, acetyl or trifluoroacetyl of alkyl type such as benzyl.

The (trimethylsilyl)ethoxycarbonyl (Teoc) group has also proven particuiarly
suitable for this (P. Kociénski, Protecting Groups, Thieme Verlag 1994).




,NNN C NOHICO Chiral 4CEOO0 O C25 H24 N4 06476.1b) 1 O\ NN f /
\ /" CH35F HOO O Chiral C22HI6F2N403422.03b) \ N \ZnPeioRe52005 o
i ral C22H17CI Nd03421. 88b) N419.94 td 23 Cctober 2003 WO 01/ 00610 24
CTl EPOO 05340 Exanpl eStructureEnpirical formul aMs (M- HHNote F HO 0 O
iral 7N C22Hi 7FNA03403. 87b) N N 8C23H18F3N502453 91b) 0 }-{2N NN \ /N
| - N WO 01/00610 PCT/EP00/05340
Starting materials used for the preparation of the benzimidazole derivatives
of the formula i are preferably 2,3- and 3,4-diaminobenzoic acids and aryl-
or heteroarylaldehydes, which are reacted at 145°C in the presence of
nitrobenzene as a solvent. The acids mentioned are furthermore reacted
5 with methyl or ethyl imidates, which are prepared from the corresponding

arylnitriles or heteroarylnitriles in a Pinner reaction.

For the condensation of the compounds of the formula IV with those of the
formula NI, the coupling methods which are well-known per se to the

10" person skilled in the art are advantageously used (see, for example,
Houben-Weyl, Methoden der Organischen Chemie [Methods of Organic
Chemistry], Volume 15/1 and 15/2, Georg Thieme Verlag, Stuttgart, 1974).
Suitable condensing agents or coupling reagents are compounds such as
carbonyldiimidazole, carbodiimides such as dicyclohexylcarbodiimide or

15 - diisopropylcarbodiimide  (DIC), O-((cyano{ethoxycarbonyl)methylene)-
amino)-N,N,N',N'-tetramethyluronium tetrafluoroborate (TOTU) or propane-
phosphonic anhydride (PPA).

The condensations can be carried out under standard conditions. During

20 the condensation, as a rule it is necessary for the non-reacting amino
groups present to be protected by reversible protective groups. The same
applies to carboxyl groups not involved in the reaction, which during the
condensation are preferably present as (C1-Cg)-alkyl esters, benzyl esters
or tert-butyl esters. Amino group protection is unnecessary if the amino

25 groups are still present in the form of precursors such as nitro groups or
cyano groups and are only formed by hydrogenation after the
condensation. After the condensation, the protective groups present are
removed in a suitable manner. For example, NOs groups (guanidino
protection in amino acids), benzyloxycarbonyl groups and benzy! groups in

30 benzyl esters can be removed by hydrogenation. The protective groups of
the tert-butyl type are removed acidically, while the 9-fluorenylmethoxy-
carbonyl radical is removed by secondary amines.

The polymeric support designated in the formulae V and VI by PS is a
35 crosslinked polystyrene resin having a linker designated as the
intermediate chain L. This linker carries a suitable functional group, for
example amine, known, for example, as Rink amide resin, or an OH group,
known, for example, as Wang resin or Kaiser's oxime resin). Alternatively,




90- Chiral C22 H18 Ng 04430.84b) O-N1izN NN /N 100 OH QC22 H22
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0O NN N NO N\ / 23 Cctober 2003 WO 01/ 00610 25 PCT/ EPOQ 05340
Exanpl eStructureEnmpirical fornulavs (M+ H)Note 14Chiral C23 1-119 N5
04430. 04b) W& 01/00610 19 PCT/EP00/05340

other polymeric supports such as glass, cotton or cellulose having various

intermediate chains L can be employed.

The intermediate chain designated by L is covalently bonded to the

5 polymeric support and allows a reversible, amide-like or ester-like bond
with the compound of the formula Va, which remains stable during the
further reaction on the bonded compound of the formula IVa; but under
strongly acidic reaction conditions, e.g. mixtures with trifluoroacetic acid,
releases the group located on the linker again. The release of the desired

10 compound of the formula | from the linker can be carried out at various
positions in the reaction sequence.

A. General procedure for the coupling of protected aminocarboxylic
acids of the formula IVa to the solid support according to procedure b):
15
The synthesis was carried out in reactors each having a reaction volume of
15 ml. Each of the reactors was filled with 0.179 g of Rink amide AM resin
(Fmoc-Rink amide AM/Nova-Biochem; loading 0.56 mmol/g; i.e.
0.1 mmol/reactor). For the removal of the Fmoc protective group from the
20 resin, a 30% strength piperidine/DMF solution was metered into each
reactor and the mixture was shaken for 45 minutes (min). #t was then
filtered and the resin was washed 3 times with dimethylformamide (DMF).

For the coupling of the protected amino acid, a 0.5 molar solution of the
25 corresponding Fmoc-amino acid (0.3 mmol in DMF), a solution of HOBt

(0.33 mmol in DMF) and a solution of DIC (0.33 mmol in DMF) were each

added to the resin thus prepared and the mixture was shaken at 35°C for

16 hours (h). The resin was then washed with DMF a number of times.

To check the coupling, a few resin beads were removed and subjected to a
30 KAISER test; in all cases the test was negative.

The removal of the Fmoc protective group was carried out, as mentioned

above, using 30% strength piperidine/DMF solution.

For the coupling of the benzimidazolecarboxylic acids, a 0.1 molar solution

35 of the corresponding 4- or 5-substituted acid (0.4 mmol in DMF); a
0.5 molar solution of the coupling reagent TOTU (0.44 mmol in DMF) and a
0.5 molar solution of DIPEA (0.6 mmol in DMF) were added and the
mixture was shaken at 40°C for 16 hours. it was then washed a number of
times with DMF.
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To check the reaction, a few beads of resin were again removed and
subjected to a KAISER test.

For the removal of the desired substances from the solid support, the resin
was washed a number of times with dichloromethane. The cleavage
solution (50% dichloromethane and 50% of a mixture of 95% TFA, 2%
HoO, 3% triisopropylsilane) was then added and the mixture was shaken at
room temperature for 1 h. The mixture was filtered and the filirate was
concentrated to dryness. The residue was precipitated with diethyl ether
and filtered.

The solid residues usually contained the desired products in high purity or
were fractionated, for example, on a reverse phase (eluent: A: Ho0/0.1%
TFA, B: acetonitrile/0.1% TFA) using preparative high-pressure liquid
chromatography. Lyophilization of the fractions obtained vyielded the
desired products.

The preparation of physiologically tolerable salts of compounds of the
formula | capable of salt formation, including their sterecisomeric forms, is
carried out in a manner known per se. With basic reagents such as
hydroxides, carbonates, hydrogencarbonates, alkoxides and also ammonia
or organic bases, for example trimethyl- or triethylamine, ethanolamine or
triethanolamine or aiternatively basic amino acids, for example lysine,
ornithine or arginine, the carboxylic acids form stable alkali metal, alkaline
earth metal or optionally substituted ammonium salts, If the compounds of
the formula | contain basic groups, stable acid addition salts can also be
prepared using strong acids. For this, both inorganic and organic acids
such as hydrochloric, hydrobromic, sulfuric, phosphoric, methanesulfonic,
benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulfonic, cyclohexyl-
amidosulfonic, trifluoromethylsulfonic, acetic, oxalic, fartaric, succinic or
trifluoroacetic acid are suitable.

The invention also relates to pharmaceuticals which comprise an
efficacious amount of at least one compound of the formula | and/or of a
physiologically tolerable salt of the compounds of the formula | and/or an
optionally sterecisomeric form of the compounds of the formula I, together
with a pharmaceutically suitable and physiologically tolerable excipient,
additive and/or other active compounds and auxiliaries.

18 N6
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- On account of the pharmacological properties, the compounds according to

the invention are suitable for the prophylaxis and therapy of all those
disorders in whose course an increased activity of |kB kinase is involved.
These include, for example, asthma, rheumatoid arthritis (in the case of
inflammation), osteoarthritis, Alzheimer's disease, carcinomatous disorders
(potentiation of cytotoxic therapies), cardiac infarct, cardiac insufficiency,
acute coronary syndrome (unstable angina pectoris), sepiic shock, acute
and chronic kidney failure, stroke or atherosclerosis.

The pharmaceuticals according to the invention are in general administered
orally or parenterally. Rectal, inhalative or fransdermal administration is
also possible.

The invention also relates to a process for the production of a
pharmaceutical, which comprises bringing at least one compound of the
formula | into a suitable administration form using a pharmaceutically
suitable and physiclogically tolerable excipient and, if appropriate, further
suitable active compounds, additives or auxiliaries.

Suitable solid or pharmaceutical preparation forms are, for example,
granules, powders, coated tablets, tablets, (micro)capsules, suppositories,
syrups, juices, suspensions, emulsions, drops or injectable solutions, and
preparations having protracted release of active compound, in whose
preparation customary auxiliaries, such as excipients, disintegrants,
binders, coating agents, swelling agents, glidants or lubricants, flavorings,
sweeteners and solubilizers are used. Frequently used auxiliaries which
may be mentioned are magnesium carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, lactoprotein, gelatin, starch, cellulose and
its derivatives, animal and vegetable oils such as cod liver oil, sunfiower,
groundnut or sesame oil, polyethylene glycol and solvents such as, for
example, sterile water and mono- or polyhydric alcohols such as glycerol.

The pharmaceutical preparations are preferably produced and
administered in dose units, each unit containing as active constituent a
certain dose of the compound of the formula | according to the invention. In
the case of solid dose units such as tabiets, capsules, coated tablets or
suppositories, this dose can be up to approximately 1000 mg, preferably
from approximately 50 mg to 300 mg and in the case of injection solutions

-CN ON
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in ampoule form up fto approximately 300 mg, preferably from
approximately 10 mg to 100 mg.

For the treatment of an adult patient weighing approximately 70 kg,

5 depending on the efficacy of the compound according to formula |, daily

doses of approximately 20 mg to 1000 mg of active compound, preferably

from approximately 100 mg to 500 mg, are indicated. Under certain

circumstances, however, even higher or lower daily doses may be

appropriate. The administration of the daily dose can be carried out both by

10  single administration in the form of an individual dose unit or else of a

number of smaller dose units and by multiple administration of subdivided
doses at specific intervals.

As a rule, final products are determined by mass-spectroscopic methods

15 (FAB-, ESI-MS). Temperatures are given in degrees Celsius, RT means
room temperature (22-26°C). Abbreviations used are either explained or
cotrespond to the customary conventions.

Examples according to process variant b) as in the general working
20 procedure

HPLC (RP 18; UV 210 nm}): gradient 0-15 min. B = 5-70% (A = 100%

Ho/0.1% trifluoroacetic acid; B = 100% acetonitrile/0.1% trifluoroacetic acid)

The examples in Table 1 which follows have been prepared analogously to

process variant b) as in the general working procedure.
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(1d) and 76.4 ng (0.5 mmol ) of H (L)-valinam de were dis dlrbé)%m of
DVF. 164 ng (O. 5 nmml ) of TOTU (O [ (cyano(et hoxycar bonyl) ﬁ?? 3

i dene)ami no- 1,1, 3,3-tetramethyl)uroniumtetrafl uoroborate) and 0.086 m of
di i sopropyl et hyl am ne were added and the m xture was stirred at RT for 3
h. The precipitate was filtered off and the filtrate was concentrated. The
resi due wadOdige@dnoed in ethyl acetare, the sol uti eCWEPODAS3ad W th

sat ur at ed—sediumchloride—-sol uti on. and-the or ganc phasc was dried usi ng

20 anhdeEkarrsmli um sul f at e saoetugoncent r at ed Efpieitdl fordaf |nas (MPRY | NdwrH) + =
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H benzi m daz&ﬁl e-4 carbonyl ) - ('S) hi sti di newrt mpt Ry HL 8k € (13)49@p2 b)

(2-(Pyridr4-yl)-{1 H benzi Me- 4~ catbonyl )-(L)-histidijne(Trt) prethyl
ester (3@). 23 |0ctober 2003 V¥ _0'1/0 40 PCT/ EPOQO 05340 120 nbj (0.5
) o)

mol ) of 2-(pyri(@rl)@ e-4-¢carboxylic adid (1d)|and 342
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H benzi m dazol e- 4-carbonyl)-(L)-nmethionin- amde (4) 15 120 ng (0.5 mmol)
of 2-(pyrid-4-yl)-1 H benzi m dazol e-4-carboxylic acid (1d) and 74.2 ng
(0.5 nmmol ) of H (L)-nethioninam de were dissolved in 5 m of DW. 164 ny
(0.5 nmmol ) of TOTU and 0.086 m of diisopropylethylam ne were added and
the mxture was stirred at RT for 3 hours. The clear solution was
concentrated. The residue was dissolved in 20 ethyl acetate, the solution
was washed with saturated sodiumchloride solution, and the organic phase
was dried using anhydrous sodium sul fate and concentrated. Yield: 149 ngy
(81 %9 (MtH){ = 370.2 (ES}). The exanples nentioned in Table 2 which
foll ows have been prepared 25 analogously to Exanples 91 to 94. 23 Cctober
2003 WO 01/ 00610 41 PCT/ EPOQ 05340 Tabl e 2: Exanpl eStructureEnpirica
formul aMs (M+ H) Not e
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Example 91  {2-(Pyridyl-4-yl}-1H-benzimidazole-4-carbonyl)-(L)-leucine methyl
ester (1)

0
o N
. o

N
i

\ N

I H

N /

Ammonium 3-nitrophthalamidate (1a). 100 g (518 mmol) of 3-nitrophthalic
anhydride were introduced at room temperature (RT) and treated rapidly
with 170 ml of concentrated ammonium hydroxide solution with stirring. The
mixture was stirred at RT for 1 hour (h). The precipitate was filtered off and
dried in a desiccator.

Yield: 95.6 g (88%).

2-Amino-3-nitrobenzoic acid (1b). 22 g (105.2 mmol) of ammonium 3-nitro-
phthalamidate (1a) were treated with stirring with 165 mil of sodium
hypochlorite solution. After 5 minutes, a solution of 8.8 g of sodium
hydroxide in 22 ml of water was added and the mixture was then stirred at
70°C for 1 h. The suspension was poured into 500 m! of water with stirring.
The resulting clear solution was acidified with concentrated HCI. The
precipitate was filtered off and dried in a desiccator.

Yield: 9.68 g (51%).

2,3-Diaminobenzoic acid (1c). 14 g (76.9 mmol) of 2-amino-3-nitrobenzoic
acid (1b) were dissolved in 500 mi of methanol, treated with Pd/C and
hydrogenated with hydrogen. After 4 h, the catalyst was filtered off with
suction and concentrated. A dark-brown solid was obtained. Yield: 11.67 g
(99%).

2-(Pyrid-4-yi)-1H-benzimidazole-4-carboxylic acid (1d). 700 mg (4.6 mmol)
of 2,3-diaminobenzoic acid (1c) and 047 ml (4.95 mmol) of
4-pyridylaldehyde were dissolved in 40 ml of nitrobenzene and heated at
145°C for 2 h with stirring. The mixture was then cooled and the precipitate
was filtered off with suction. The precipitate was washed with ethyl acetate
and dried in a desiccator. Yield: 800 mg (73%).
(2-(Pyrid-4-yl)-1H-benzimidazole-4-carbonyl)-(L)-leucine methyl ester (1).
120 mg (0.5 mmol) of 2-(pyrid-4-yl)-1H-benzimidazole-4-carboxylic acid
{(1d) and 84 mg (0.5 mmol) of H-(L)-leucine methyl ester were dissolved in
5m of DMF. 164 mg (0.5 mmol} of TOTU (O-(cyano-
(ethoxycarbonyl)methylidene)amino-1,1,3,3-tetramethyljuronium tetra-

"
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fluoroborate) and 0.086 ml of diisopropylethylamine were added and the
mixture was stirred at RT for 3 h. The precipitate was filtered off and the
filtrate was concentrated. The residue was dissolved in ethyl acetate, the
solution was washed with water, and the organic phase was dried using
anhydrous sodium sulfate and concentrated. Yield: 180 mg (98%).
(M+H)" =367.1 (CI")

Example 92 (2-(Pyrid-4-yl)-1H-benzimidazole-4-carbonyl)-(L)-valinamide
(2)

0]
H
O N\/II\
: NH,
/A‘"—
N
I
\ N
I H
N =

120 mg (0.5 mmol) of 2-(pyrid-4-yl)-1H-benzimidazole-4-carboxylic acid
{1d) and 76.4 mg (0.5 mmol) of H-(L)-valinamide were dissolved in 5 ml of
DMF. 164 mg (0.5 mmol) of TOTU (O-[{cyano(ethoxycarbonyl)methyl-
idene)amino-1,1,3,3-tetramethyljuronium tetrafluoroborate) and 0.086 ml of
diisopropylethylamine were added and the mixture was stirred at RT for
3 h. The precipitate was filtered off and the filirate was concentrated. The
residue was dissolved in ethyl aceiate, the solution was washed with
saturated sodium chloride solution, and the organic phase was dried using
anhydride sodium sulfate and concentrated.

Yield: 168 mg {(99%). (M+H)Jr = 338.2 (CI+)

Example 93 (2-(Pyrid-4-yl}-1H-benzimidazole-4-carbonyl)-(S)-histidine
methyl ester (3)

O
O H\/II\
o7
N :\(\NH
| \—/
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I H
N =

(2-(Pyrid-4-y1}-1H-benzimidazole-4-carbonyl)-(L)-histidine(Trt) methyl ester
(3a).

formulaMs (M- H)Note 101M W = 400. 44 401. 2a)



H N N COOH 102-MW = 399.46 400.2a) C231-1211\1502 Nz %I\{Q 45 o MW
- 501.55 1030 C27H27N505502. 3a) N/ -\ H coove O N H 104MARPCIOOH ZP039
445, 33) C25H24NA04 :0ON E t N H 105/ \M W = 454, 49455, 1a) - C25H22N603 N

NHO O / H 0 H106/MW = 439.48440.2a) C241-121 N702 N NH

WO 01/00610 40 PCT/EP00/05340

120 mg (0.5 mmol) of 2-(pyrid-4-yl)-1H-benzimidazote-4-carboxylic acid
(1d) and 242 mg (0.5 mmol) of H-(L)-histidine(Trt) methyl ester were
dissolved in 5 ml of DMF. 164 mg (0.5 mmol) of TOTU and 0.172 ml of
diisoprdpylethylamine were added and the mixture was stirred at RT for

5 3 h. The clear solution was concentrated. The residue was dissolved in
ethyl acetate, the solution was washed with water, and the organic phase
was dried using anhydrous sodium sulfate and concentrated. Yield: 380 mg
of crude product. (M+H)" = 633.3 (ES™).

10 Example 94 2-(Pyrid-4-yl)-1H-benzimidazole-4-carbonyl)-(L)-methionin-
amide (4)

j'"

O’\

15 120 mg (0.5 mmol) of 2-(pyrid-4-yl}-1H-benzimidazole-4-carboxylic acid
(1d) and 74.2 mg (0.5 mmo!) of H-(L)-methioninamide were dissolved in
5ml of DMF. 164 mg (0.5 mmol) of TOTU and 0.086 mil of
diisopropylethylamine were added and the mixture was stirred at RT for
3 hours. The clear solution was concentrated. The residue was dissolved in

20 ethyl acetate, the solution was washed with saturated sodium chloride
solution, and the organic phase was dried using anhydrous sodium sulfate
and concentrated. Yield: 149 mg (81%) (M+H)Jr = 370.2 (ES+).

The examples mentioned in Table 2 which follows have been prepared
25 analogously to Examples 91 to 94.
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M.W. means molecular weight

154

Example 156
5§ The following compounds were prepared according to process variant a):
a) Preparation of 2-fluoroisonicotinic acid:
5.00 g (45 mmol) of 2-fluoro-4-methyipyridine and 1.00 g (17 mmol) of KOH
were treated with 50 ml of pyridine and heated under reflux. 20.00 g
(127 mmol) of potassium permanganate were added in portions in the
10  course of 30 minutes at this temperature and the mixture was heated under
reflux for a further 1.5 hours. It was then cooled in an ice bath, treated with
100 ml of water and brought to a pH of 1 using concentrated hydrochloric
acid. After the addition of 100 ml of ethyl acetate, the insoluble residue was
filtered off and the aqueous phase was extracted a further two times with
15 100 mi of ethyl acetate each time. The combined ethyl acetate phases
were dried over magnesium sulfate and concentrated under reduced
pressure. 2.70 g of 2-fluoroisonicotinic acid were obtained.
Yield: 42%
b) Preparation of (2-fluoropyridin-4-yl)methanol:
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12.60 g (89 mmol) of 2-fluoroisonicotinic acid were introduced into 300 ml
of toluene with 13.3 mi (95 mmol) of triethylamine and treated with 9.08 mi
(95 mmol) of ethyl chloroformate and stirred at room temperature (20°-
23°C) for 1 hour (h). The triethylammonium chioride was then filtered off
and the toluene phase was concentrated under reduced pressure. The

residue was taken up in 200 mi of absolute THF and cooled to —78°C. A

suspension of lithium aluminum hydride (3.55 g, 95 mmol) in THF was
added dropwise at this temperature and the mixture was stirred for a further
30 minutes. The reaction mixiure was then allowed to come to room
temperature and poured onto 1 | of ice water. This was followed by
extraction 4 times with 300 ml of ethyl acetate, drying of the combined ethyl
acetate phase over magnesium sulfate and evaporation of the solvent
yielded the crude product, which after purification by means of medium-
pressure chromatography (CH2Clo:MeOH such as 9:1) yielded 5.10 g

. (40 mmol} of the desired product. Yield 45%

c) Preparation of 2-fluoropyridine-4-carbaldehyde

A solution of 5 g (39 mmol) of (2-fluoropyridin-4-ylymethanol in
dichloromethane was added dropwise to a solution of 4.6 ml (54 mmol) of
oxalyl chloride and 7.6 mi (106 mmol) of dimethyl sulfoxide (DMSO) in
450 mi of dichloromethane at —78°C and the mixture was stirred for 15
minutes. 24 ml (180 mmol) of triethylamine were then added and the
reaction solution was slowly warmed to room temperature. It was poured
onto 500 mi of water and washed once each with 10% strength citric acid
(200 ml) and 10% strength sodium carbonate solution. The
dichloromethane phase was dried over magnesium sulfate and
concentrated under reduced pressure. Yield 4.60 g (37 mmol), 94%.

d) Preparation of 2-(2-fluoropyridin-4-yl)-1H-benzoimidazole-5-carboxylic
acid:

2.00 g (15 mmol) of 2-fluoropyridine-4-carbaldehyde were suspended in

100 ml of nitrobenzene with 2.40 g (15 mmol) of 3,4-diaminobenzoic acid

and stirred at 145°C for 3 h. The reaction solution was then cooled to 0°C

and the crystals slowly forming in the course of this were filtered off. 2.53 g

(9.8 mmol) of the desired benzimidazole were obtained. Yield 62%

e) Preparation of  2-(2-methylaminopyridin-4-yl)-1H-benzoimidazole-
5-carboxylic acid:

100 mg (0.38 mmol) of 2-(2-fluoropyridin-4-yl)-1H-benzoimidazole-

5-carboxylic acid were dissolved in 6 mi of methanol. The methanol

solution was then saturated with gaseous methylamine and the reaction

CH3 0
2 H19

: H 1520M W = 370. 46371. 2a)
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mixture was stirred at 120°C in an autoclave for 10 h under autogenous
pressure. Medium-pressure chromatography (CHzCl2:MeOH = 2:1) yielded

56 mg (0.21 mmol) of the substitution product. Yield 55%

f) Preparation of 2-(S)-{[2-(2-methylaminopyridin-4-yl)-1H-
5 benzoimidazole-5-carbonyljamino]-4-pyrrol-1-yl butyric acid
trifluoroacetate:

50 mg (0.186 mmol) of 2-(2-fluoropyridin-4-yl)-1H-benzoimidazole-
5-carboxyiic acid were dissolved in 3 ml of DMF and cooled to 0°C. 100 ul
(0.58 mmol) of diisopropylethylamine and 64 mg (0.195 mmol) of TOTU

10  were added to this mixture. 33 mg (0.196 mmol) of 2-(S)-amino-4-pyrrol-
1-ylbutyric acid were then added and the reaction solution was allowed to
come to room temperaiure. It was stirred for 18 h, then poured onto 20 mi
of 10% strength sodium hydrogencarbonate solution and extracted 3 times
with n-butanol (50 mi). After the evaporation of the butanol, the residue was

15 purified by means of preparative HPLC (acetonitrile, 0.1% strength
trifluoroacetic acid). 40 mg (0.075 mmol) of the coupled product were thus
obtained. Yield 42%

The examples mentioned in Table 3 which follows were prepared
20 analogously:

Table 3 )
Example Structure Empirical formula | MS (M+ H) | Note
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conpounds were prepared according to process variant a):
2-fluoroisonicotinic acid: 5.00 g (45 mol ) of 2-fluoro-4-nethyl pyridine
and 1.00 g (17 mmol) of KOH were treated with 50 ml of pyridine and heated

under
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added dropwi se at this tenperature and the m xture was st'ré%d f%s
further 30 mnutes. The reaction m xture was then allo oY% 0 room
10 tenperature and poured onto 1 I of ice water. This was foll owed by
extraction 4 tinmes with 300 m of ethyl acetate, drying of the conbined
ethyl acetate phase over magnesi um sul fate and evaporation of the sol vent
yielded th duct, which aft purification pcmero/og3goedi um
pressure cﬁygngﬂggggghy (CHzxCl 2: l\/EC]—Ieig%ch as 9:1) yielded 5.10 g 15 (40
mol ) of tqudaqlqabq%g product. Yield 45%c) Preparation of

2-fl uoropyridi ne-4-carbal dehyde A sol ut,ion ﬁé 55}2 r% gg%cl]an %E_.

( 2- f | uor opy¥heifolfowing gamge ap RreRATEH ASF ST KhR % o ropwi se to a
solution of 4.6 m (54 mml) of ~xxal yl chloride and 1{32 mM (106 mol) of
di mret hyl sul foxide (DVBO) in u@ m of dichl oronethane at --78C and the

m xture was stirred for 15 m : 24 m (180 mmol ) of triethylam ne were
then added and the reaction solution was slowy warned to room
tenperature. It was poured ontpSS%O m of water and washed once each with
10% strength citric acid (200:im ) fjand 10% strength sodi um carbonate
solution. The 25 di ch,6ropeth Mrie er magnesi um sul fate and
concentrated under reduced ptlessure. lYi g (87 mmol ), 94% d)
Preparation of 2-(2-fluoropyd din-4-y i dazol e- 5-carboxylic
acid: 30 2.00 g (15 mmol ) of 2-fluoropyridine-4-carbal dehyde were suspended
in 100 mM af Ridpacdtenzarahylia-t6)amnogB-phsnuirufanybPrapionadeani nobenzoi ¢ acid
and stirged - i hade®nirvpsist han—oe@ eol to 0C
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b) Preparation of ethyl  3-phenylsulfanyl-2-(S)-[(2-pyridin-4-yI-1 H-
benzoimidazole-5-carbonyl)amino]propionate
In this case, the standard TOTU coupling with 188 mg (0.83 mmol} of ethyl
20 2-(S)-amino-3-phenylsulfanylpropionate and 200 mg (0.83 mmol) of
2-pyridin-4-yl-1H-benzoimidazole-5-carboxylic - acid yielded the desired
product. Yield 43% (160 mg, 0.36 mmol)
The examples mentioned in Table 4 which follows were prepared

analogously:
25 Table4
Empirical formula | MS (M+ H) | note
Example Structure
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10 were added to this mxture. 33 ng (0.196 nmmol) of 2-( 0 yrrol -
1 -ylbutyric acid were then added and the reaction sol ut ?0%8358@ aéhogwed to
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Example 168
The following compound was prepared according to process variant a):
l X Chiral
o

Saagaces

5 a) Preparation of 2-pyridin-4-yl-1H-benzoimidazole-5-carboxylic acid
[1-(2-morpholin-4-ylethylcarbamoyl)-2-phenylsulfanylethyljamide

100 mg (0.24 mmol) of 3-phenylsulfanyl-2-{(2-pyridin-4-yi-1H-

benzoimidazole-5-carbonyl)aming]propionic acid were dissolved in 10 ml of

DMF. 68 yl (0.33 mmol) of disopropylethylamine and 248 mg (0.48 mmol)

10 of benzotriazol-1-yloxytripyrrolidinephosphonium hexafluorophosphates
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were added to this mixture at 0°C. It was then allowed to come to room

temperature and stirred for 24 h. The solvent was removed in a high

vacuum at room femperature and the residue was purified by means of

medium¥pressure chromatography (CH2Clo:MeOH = 8:2). Yield 73 mg
5 (0.1376 mmol), 57%.

The examples mentioned in Table 5 which follows were prepared

analogously:
Table b
Empitical formula} MS (M+
Example Structure Note
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conpound was prepared according to process variant a): Chiral 5 10 15 20 25
H3C~~O NN N a) Preparation of ethyl 2-(S)-am no-3-phenyl sul fanyl
propionate 1.7 m (23 mmol ) of thionyl chloride were added dropwi se at -10C
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23 h and, after cooling to -10C, 1 m (13.5 mmol) of thi e was
added again. It was then stirred at 70C for a further Qﬁyb%??%?ﬁ{ﬁ
evaporation of the liquid phase, the residue was taken up in water and
rendered basic with concentrated aqueous anmoni a solution and extracted 3
times with ethyl acetate (75 nml each tine). After drying over nmagnesi um

sul fat e andwevapmoatdon, the product 6&s obtai ned as BRTHEPOYRBEA0OWas used
wi t hout further purification for the coupling with the carboxylic acid
conponent. Yield B30 ng (3.7 mmol ), 74% b) Prepagiatitenuaof MSt(My
3- phenyl sul &P 2- (S)-[ (2- pYFt8i n-4-yl -1 H H)
benzoi m dazale- 5-karbonyl ) am nolpropi onat-e—n-thi-s—ecaser—thestandard TOTU
coupling with'{88 my (0.83 myei) of ethyl Chim CastaNsIS™| 517.3 2)

2- ('S) - am no-[3- phehyl sul f anyl jjir opi onate and 2-pyri di n-4-yl -
H benzoi m dazol e- p- carboxyliéwﬁ?oduct Yield 43% (160 ng} 0.36 ymol )| The
exanpl es mentioned in Table 4! anal ogously: Table 4 200 prg (0.83 mmv|) of
acid yielded the desired mhlcﬁ @olloms wer e prepared
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Example 180:

The following compound was prepared according to process variant a):

0
/NHEI/\NJUN%C
o -

H,N

a) Preparation of Z-homophenylalanine hydrazide:

5 g (16 mmol) of Z-homophenylalanine were dissolved in 100 mi of methyl
tert-butyl ether at room temperature, treated with 3.3 g (16 mmol) of
N,N’-dicyclohexylcarbodiimide and 50 mg of dimethylaminopyridine and the
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the reaction was monitored by means of thin-layer chromatography (TLC),
and after completion of the reaction the mixture was concentrated under

10 reduced pressure. The residue was recrystallized from ethyl
acetate/n-heptane 1:1 and Z-homophenylalanine hydrazide was obtained,
which was reacted further in this manner.
b) Preparation of benzyl [1-(5-amino-{1,3,4]oxadiazol-2-yl}-3-phenylpropyl]

carbamate

15  0.66 g of Z-homophenylalanine hydrazide was suspended in 10 ml of water
at room temperature, treated with 200 mg of potassium hydrogencarbonate
and 0.4 ml of a cyanogen bromide solution (5 M in acetonitrile) was then
added. The mixture was stirred at room temperature for 3 h and then
extracted a number of times with ethyl acetate. The combined organic

20 phases were washed with saturated sodium chloride solution, dried over
magnesium suifate, filtered and concentrated under reduced pressure. The
residue was stirred with methyi tert-butyl ether, filtered off with suction and
dried under reduced pressure. The benzyl [1-(5-amino-[1,3,4]Joxadiazol-2-
y)-3-phenylpropylicarbamate was employed in the next stage without

25 further purification.
¢) Preparation of 5-(1-amino-3-phenylpropyl)-[1,3,4]Joxadiazol-2-ylamine:
033 g of benzyl [1-(5-amino-[1,3,4]oxadiazol-2-yl)-3-phenylpropyl}-
carbamate were dissolved in 50 ml of dry methanol at room temperature,
treated under argon with hydrogenation catalyst (10% palladium on carbon)

30 and hydrogenated at room temperature for 3 h. The reaction mixture was
fittered off through Celite, the filtrate was concentrated under reduced
pressure and the residue was dried in a high vacuum. 5-(1-Amino-3-
phenylpropyi)-[1,3,4]oxadiazol-2-ylamine was obtained, which was
employed in the next stage without further purification.

35 d) Preparation of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic  acid

[1-(5-amino-[1,3,4]oxadiazol-2-y(}-3-phenylipropyljamide:

0.18 g of 5-(1-amino-3-phenylpropyl)-{1,3,4loxadiazol-2-ylamine was
dissolved in 10 ml of dry dimethylformamide at room temperature, treated
with 200 mg of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic acid, 270 mg
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of TOTU and 0.12 ml of diisopropylamine and stirred at room temperature
for 4 h. The reaction mixture was concentrated, and the residue was taken
up in ethy! acetate and washed successively with water, saturated sodium
hydrogéncarbonate solution, water and saturated sodium chloride solution.
The organic phase was dried over magnesium sulfate, filtered and
concentrated. The residue was stirred with methyl tert»butyl ether, filtered
off and dried in a high vacuum. 2-Pyridin-4-yl-1H-benzimidazole-
5-carboxylic acid {1-(5-amino-[1,3,4]oxadiazol-2-yi)-3-phenylpropyllamide,
which melts at 160°C with decomposition, is obtained.

Example 181:
The following compound was prepared according to process variant a):

N\ =

H

a) Z-Homophenylalanine hydrazide was prepared as described in
Example 180.

b) Preparation of benzyl (1-{1,3,4]Joxadiazol-2-yl-3-phenylpropyl}-
carbamate: :

1 g of Z-homophenylalanine hydrazide was suspended in 8 mi of ethyl

orthoformate at room temperature and the mixture was heated under reflux

for 4 h. The cooled reaction mixture was treated with methyl tert-butyl

ether, the precipitate was filtered off and the filtrate was concentrated under

reduced pressure. The residue was chromatographed on silica gel using

ethyl acetate/n-heptane 1/1 and yielded benzyl (1-{1,3,4]Joxadiazol-2-y!-

3-phenylpropyl)carbamate, which was employed in the next stage.

c) The preparation of 1-[1,34]oxadiazol-2-yl-3-phenylpropylamine is

carried out analogously to the preparation of 5-(1-amino-3-phenylipropyl)-

[1,3,4]oxadiazol-2-ylamine as described in Example 180.

d) Preparation of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic  acid
(1-[1,3,4]oxadiazol-2-yi-3-phenylpropyl)amide:

220 mg of 1-{1,3,4Joxadiazole-2-yl-3-phenylpropylamine were dissolved in

10 mi of dry dimethyiformamide at room temperature, treated with 260 mg

42a)
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of 2-pyridin-4-yl-1H-benzimidazol-5-carboxylic acid, 350 mg of TOTU and
0.15 mi of diisopropylamine and stirred at room temperature for 4 h. The
reaction mixiure was concentrated, the residue was taken up in ethyl
acetate and the mixture was washed successively with water, saturated
5 sodium hydrogencarbonate solution, water and saturated sodium chioride
solution. The organic phase was dried over magnesium sulfate, filtered and
concentrated. The residue was chromatographed on silica gel using
dichloromethane/methanol 8/1 and vyielded 2-pyridin-4-yl-1H-benzimi-
dazole-5-carboxylic  acid  (1-[1,3,4]oxadiazol-2-yl-3-phenylpropyllamide
10  which melts at 103°C with decomposition.

Example 182

The following compound was prepared according to process variant a):
N
P

N%/O
N N N\ —
\
H .

15 a) Preparation of L-N-benzoyloxycarbonyl-4-({1,3,4]oxadiazol-2-yl)-
2-aminobutanoic acid
1 g of Z-glutamic acid y-hydrazide was suspended in 20 mi of trimethyl
orthoformate with 30 mg of para-toluenesulfonic acid and the mixture was
stirred at room temperature. The suspension clarified within 30 minutes,
20 and the solution resulting in this way was filtered and diluted with 100 ml of
water. After addition of 20 mi of 2N hydrochloric acid, it was extracted
5 times with ethyl acetate and the combined organic phases were then
dried over sodium sulfate. After filtration, the solution was concentrated
under reduced pressure and a viscous opaque mass was obtained.
25 b) Preparation of L-N-benzyloxycarbonyl-4-([1,3,4]oxadiazol-2-yl)-2-amino-
butanoic acid morpholide
300 mg of L-N-benzyloxycarbonyl-4-(1 ,3,4]oxadiazol-2-yl}-2-aminobutanoic
acid and 200 mg of EDC hydrochloride were dissolved in 20 mi of dichioro-
methane and then treated with 2 mi of morpholine. After stirring at room
30 temperature for 2 days, the solution was extracted 3 times by shaking with
saturated sodium hydrogencarbonate solution, 3 times by shaking with
aqueous citric acid solution and once by shaking with saturated sodium
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foll owi ng conpound was prepared according to process variant a): 5 H2N a)
Preparati on of Z-honophenyl al ani ne hydrazide: 5 g (16 nmol) of

Z- honophenyl al ani ne were dissolved in 100 m of nethyl tert-butyl ether at
room t enper W@ 03/00618at ed With 3.3 g €%6 mvl) of PCT/EP00/05340

N, N' - di cycl ohexyl car bodi i m de _and_50 of dj nmet hyl anmi ngpyri di ne and the 23
Oct ober 200BYYEOBATDEERBICS $OIBEFN EPHE/ OHEAE ?%%r"@sv\gge‘gt VeF PHIMr oom

t enper at ur esfilfate 2 ahd Thacemegtbdoafter xfittrattomaandéhaadiicdd epredsdider oigh a

Folded Tilt@ryo At oplfud Hedidd RalPhidiRshed wth 1M
c) Preparation of L-4-([1,3,4]oxadiazol-2-yl)-2-aminobutanoic  acid
5 morpholide
70 mg of L-N-benzoyloxycarbonyl-4-(f1,3,4}oxadiazol-2-yl)-2 aminobutanoic
acid morpholide were disseclved in 20 ml of methano!l and treated with 1
spatula tipful of palladium on active carbon (5%) and the suspension was
stirred under a hydrogen atmosphere. After three hours, the catalyst was
10 filtered off through Celite and the filtrate was concentrated under reduced
pressure after filtration through a 0.45 ym filter.
d) Preparation of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic  acid
[1-(morpholine-4-carbonyi}-3-[1,3,4]oxadiazol-2-ylpropylJamide
43 mg of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic acid, 75 mg of
15 HATU and 51 mg of diisopropylethylamine were dissolved in 1 ml of
N,N-dimethylformamide and treated with 40 mg of L-4-([1,3,4]oxadiazol-
2-yl}-2-aminobutanoic acid morpholide in 0.4 ml of N,N-dimethyiformamide
after stirring for 10 min. After stirring at room temperature for 7 h, 200 mg of
aminomethyipolystyrene (1.37 mmol/g) and 20 ml of N,N-dimethyl-
20 formamide were added. After 1 h, the mixiure was filtered and the
N,N-dimethylformamide was distilled off under reduced pressure. The
residue was digested with cold acetonitrile. The insoluble residue was
discarded and the acetonitrile solution was subjected to gradient filtration
on RP18 silica gel using water/acetonitrile mixtures. A glassy yellowish
25 solid was isolated.

Example 183  3-Phenoxy-2-{(2-pyridin-4-yl-1H-benzoimidazole-
2-carbonyl)amino]propionic acid hydrogenacetate

O
Q
O
N
N/ \ /2 N
- N OH
H

30 a) 2-Pyridin-4-yl-1H-benzoimidazole-5-carboxylic acid (in the following
called compound ) [lacuna] 15.2 g (0.1 mol) of 3,4-diaminobenzoic acid




pot assi um hydr ogensul fate sol ution, saturated sodi um hydr%gq? car %% g
solution and water. The organi c phase was dried over P
filtered and concentrated under reduced pressure. The residue was

di ssolved in 20 M of dry ethanol, treated with 0.78 ml (16 nmol) of
hydrazi ne hydrate and stirred at roomtenperature for 2 h. The course of
t he reacti oWW@&4/0AK1IG or ed by neans oB5t hin-1 ayer chr BEI(EBORPHFAQTLC) ,

and after conpletion of the reaction the m xture was concentrated under 10
reduced preweir susmREladesi tLef ngobpazenssand featad witlhrhied ayP. 104 mol)
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stirred witwasetshgh weit -dpprofimatdie200fml péfHdSOX, fthwn tthesmccturenwaad dried
;P?eg :)ﬁsejnyﬁ a@ﬂ%hoﬂﬁ’ge‘ﬁ%ﬂﬁy 'so[Li}IOESr @Uﬁé@—[éocﬁeé]tB r@ﬂﬁ’l tea
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further purpr®ie eatgdl "F’Fféﬁgpzﬁ‘ll anmS hagao -19RiRE dBQtMWI"E?‘%@WeI [
[113( g] oxadi agploxitnilednBOahin &t BI. 0 h@fpf’eemiﬁ{e waslfiltered og and washed

am no enyl propyl]- carbanate were
di ssol ved |H%8§$ﬁ}g?tﬁdh%%§'f)ﬁaﬁélb %T)Btboom tenperature, treated under
argon with BydBbGehminwma- RE@DQKWDP@M*%%W@ igchiarida (@awhdhy.6B0 and
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phenyl pr opytijopwisa wilhot aidi g zufl digthyl arodicanazylate at 980, lnMEodoum oferrpl oyed
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2-pyridin-4 enzi m da car
(1775 i noFRT1{abaut dx Bl HoF OForingr . 3B IRONANS My Teaeasieunder. reguged
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saturated sHRAGRN S P v P
25 coevaporating a number of times with toluene and the residue was
recrystallized from a little tert-butanol.
Process step c)
239 mg of 2-pyridin-4-yl-1H-benzoimidazole-5-carboxylic acid from a) were
suspended in 10 mi of DMF and treated successively with 328 mg of TOTU
30 and 0.17 mi of ethyldiisopropylamine. The mixture was stirred at RT for
45 min and 217.6 mg of (S)-2-amino-3-phenoxypropionic acid hydro-
chloride prepared as under b) were added to the resulting clear solution,
and 0.34 ml of ethyldiisopropylamine was added. After stirring for 4 h, the
mixture was concentrated under reduced pressure and the title compound
35 was isolated by flash chromatography on silica gel
(DCM:MeOH:AcOH:water = 70:10:1:1). The title compound obtained had
an m.w. of 402.41, molecular mass of 402 and the empirical formula
Co2H1gN40O4.

40




hydr ogencar bonat e sol ution, water and saturated sodi um ctﬁsog'tgge 0létion. 5
The organi c phase was dried over magnesium sul fate, filtered an
concentrated. The residue was stirred with nethyl tert-butyl ether,
filtered off and dried in a high vacuum 2-Pyridin-4-yl-1 H benzi m dazol e-

5-car boxyl i Cl - (5-am no-[ 1, 3, 4] oxadi azol - 2-yi ) - 3- phenyl propyl ] am de,
which nelts a@g@%\ﬂ(t h deconpositiof® is obtai ned. ﬂﬁg\éﬁf)@%\él: The
follow ng c ound S ared accaqr.ding.t.o pro s variant a): N N H 15
20 25 30 b) gbog‘?Ap?on%’EE?BQW%Q"%&'H%@'&?F S RenEm B 05340
prepared as described i ro-tabopyl)drbirolpdpiinexacd aydiogengceitghenyl propyl] a)
Z- Honophenyl al ani ne Exanpl e 180. [1, 3, 4] oxadi azol - | am ne as descri bed
in Exanpl e 180. d) Preparation of 2-pyridin-4-yi-

H benzi m dazol e- 5- car boxylic

(1-[1, 3, 4] oxadi azol - 2-yl - 3- phenyl propyl )am de: 1 g - honmophenyl al ani ne
hydr azi de was suspended in 8 m of ethyl orthofor e at roomtenperature

and the m xture was heated under reflux for 4 h. TidHcool ed reaction
m xture was treated with nmethyl tort-butyl Oethergthe precipitate was
e

filtered off and the filtrate was concentrafjed unfler reduced pressure. The
resi due was chromat ogr on sNN-ca=ge et at e/ n- hept ane
1/1 and vyiel ded benzW_ (1- [ ¥—3+<4] oxa
whi ch was enpl oyed i n \\he /next The preparation of
1-[1, 3, 4] oxadi azol - 2-yl - 3- phenyl @ropylamne is carried out anal ogously to
the preparation _of 5-(1-am no-3-phenylpropyl) acid 220 ng of
1-[1, 3, 4] oxé‘&lld?b‘f‘@l@:%hgnﬂﬁ@mﬁfpﬁ'ﬁwf%ﬁﬁ"ie were dissolved in 10 m of
dry di meshypior geof tiphabylphospHisenesrat dissolvéd @RBEIMNCE icdBhhitile aRhCct ober
2003 warming and cooled to —35°C to —45°C with exclusion of moisture (the
phosphine precipitated in finely divided form in the course of this) and
1.82mi of diethyl azodicarboxylate were then added dropwise at this
temperature in the course of 40 min. The mixture was stirred at —-35°C for
10 15 min. A solution of 25 g of N-benzyloxycarbonyl-L-serine in 5 ml in
acetonitrile and 2 mi of THF was added dropwise to this mixture, and in the
course of this the temperature was not allowed to rise above —35°C. The
mixture was then allowed to react at —35°C for 1 h and warmed to RT. The
reaction solution was freed from the solvent under reduced pressure and
15 the crude product was immediately purified using medium-pressure
chromatography on silica gel. (DCM/ACCN: 20/1). After removing the
solvent, 1.4 g of clean N-benzoyloxycarbonyl-L-serine-B-lactone were
obtained (see also Org. Synth. 1991 (70) 1ff) in fine needles. 1.2 g of the
lactone were dissolved in 10 ml of acetonitrile and heated under reflux for
20 2 h with 0.51 g of aniline. After removal of the solvent, the product was
isolated by chromatography on silica gel (DCM/MeOH/ACOH = 10/5/1).
1.1 g {68%) of L-2-benzyloxycarbonylamino-3-phenylaminopropionic acid
were thus obtained.
To remove the protective group, the Z-protected derivative was dissolved in
25 methanol, 80 mg of catalyst (10% Pd-C) were added under inert gas, and
hydrogen was passed in until the Z-protective group was completely
removed. After filtering off the catalyst and evaporating the filtrate, 0.58 g of
L-2-amino-3-phenylaminopropionic acid (92%) was obtained as yellowish
soft needles.
30




WO 01/00610 63 PCT1EP00105340 of 2-pyridin-4-yl-1

H benzi m dazol - 5-carboxylic acid, 350 ng of TOTU and O. 1%3 (R{;tog?rzoos

di i sopropylam ne and stirred at roomtenperature for 4 h. The reaction

m xture was concentrated, the residue was taken up in ethyl acetate and
the m xture was washed successively with water, saturated 5 sodium

hydr ogencarlyoel/@06v0ut i on, water andésat urated sodi UPCTHRIN/@234Gs0l uti on.
The organi ¢ phase was dried over magnesium sulfate, filtered and
concent r at elfrocEhe stepst)due was chromat ogr aphed on silica gel using
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conmpoun
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the m xture a eBeiaen Chaei 1 1 ed
within 30 rﬁt\“{gﬁiggéﬁrggﬂlﬁﬁﬁé WORTLEEEP AbatHY %s%@gm Bél I

sol ution resultl was filtered
and di | ut edSHiRg faioh l"mth"i‘)f""(t\‘/\'/éei was cencentralgd qqc&g fS‘FUGﬁSISme%Wez?\Pd
hydr ochl or i theatiilél,conipoumsl et molatet by flastechvormbtogrdphy acesitita gehd t he
conbi n or i he [ %gnlgg} I r
filtration, W’C“égpﬁg%%mgeéonzgr@rfaﬁg WE%H t}@gdégt%g'ggﬁ'ﬁée&and a

vi scous 'opaqmjmWa§§4%§3c%‘ldalhﬁ&ﬂUP‘Q@lﬁ?mwé secktioblaOst L- N

benzyl oxycar bonyI 4- ([ 1, 3, 4] oxadi azol - 2-yl ) -2-am no- butanoic acid
nor phol i de
L- N- benzyl oé g%‘oﬂ@f? 4- (1, 3, 4] oxadi azol - 2-yl ) - 2-am nobut anoi ¢ acid and

200 ng of EDC hydrochl ori de were dissolved in 20 nl {of dichloro- nmethane
and then treated with 2 m of norpholine. After stj ng at room 30
tenperature for 2 days, the solution was exy 3 tinmes by shaking with
saturated sodi um hydrogencarbonat e solutlon‘ 3 tifjmes shaking with
aqueous citric acid sol kd . aturated sodi um 23
COct ober 2003 WD 01/ 006 ogengar bonat e sol ution. The
organi ¢ phase was drilé
filtration under reducen
obt ai ned.

el | owm sh opaque residue was

15  239.2 mg (1 mmol) of the compound | prepared as in Example 183 were
treated successively with 182.7 mg (1 mmol) of H-Leu-OMe HCI, 328 mg
(1 mmol) of TOTU and 0.34 mi (2 mmol) of ethyldiisopropylamine in
approximately 8 mi of DMF. After 6 h at RT, the solvent was distilled off
under reduced pressure, the residue was taken up in EA and the mixture

20 was washed 3 times each with water and saturated NaCl solution. The
organic phase was dried and evaporated to dryness under reduced
pressure. The residue was purified by flash chromatography on silica gel
(DCM/MeOH: 15/1). Yield: approximately 200 mg.

25 Example 186

NH,

pd
N
xz




c) Preparation of L-4-([1,3,4]oxadiazol-2-yl)-2-am nobutapnoic, acid 5

mor phol i de 70 ng of L-N-benzoyl oxycarbonyl-4-([1,3, 4] oxadtaPeePer 03 o

am nobut anoi ¢ acid norpholide were dissolved in 20 mM of nethanol and
treated with 1 spatula tipful of palladiumon active carbon (5% and the
suspensi on was stirred under a hydrogen atnosphere. After three hours, the
cat al yst wawQ@1fodedered of f through @8lite and the fPOT/EPOONES40
concentrated under reduced pressure after filtration through a 0.45 Nm
filter. d) E3ggamgt{lomnufl} of tha coinpodng |l prephdecnas i Eaawipés 388avdrexyl i ¢

aci d 1- | 4 I Lde 43
o 5 pyr éf‘ﬁéﬁ‘éé Selpdonan i 1bet g ?a?‘ﬁ@é%d‘?fiﬂﬁauz*“”%mepyé%@@? HATU

and 51 mgy of! AMAbsHopATH B3 MR mmalbiafeethyldisopropylemine in
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Z.Y1)- 28 1804 R0REEa SRRSO ! BRoldsifd Relidhd R kAU b= de
mg of am nmtmh@dlqmeywﬂmwa@a: Themmicoys mvadeasthenf satifateld mithhy| 20
formani de wepe) %ﬂgeéj(traé{etcﬁwée Wtr\ ﬁrﬂpﬂw eTH@Eorfnbtrf?‘?f@rgaﬁ ﬁeig%he

N, N- di net hyl f or mani 8 distil under. reduce ssur'e
resi due wasWeig¥&she \/W\Cﬁ Wil @%&H@ﬁ‘%f"?pﬂ pelutiged f'@l@@l”%@‘@ﬂoé%tiegdé was

di scar ded adtj/ntebe an@éromecﬂmctéce p&@bwreomrvmsfeswlmleew préecigitatddenith

fiTtration gon REAuslly S AR oBd P48 SIRgRL N & oS Res O 25
3- Phenoxy- ZbPl(@‘— p\yﬂhdmw W1 H- fitaved @ﬁde{fmﬂ ewaghedr thongughdyi mhpr opi oni ¢

aci d hydroggm/@tﬁreyjé@%p%}o,amlgyéwgbg -1 H benzoi m dazol e- 5- car boxylic
acid (in the following called compound ) [lacuna] 15.2 g (0.1 nol) of

3, 4- di ami nobenzoi c acid 23 Cctober 2003 WD 01/ 00610 65 PCT/ EPOQ 05340 were
suspended i Exdmpleol8ni trobenzene and treated with 11.2 g (0.104 nol) of
pyridi ne-4-al dehyde. The m xture was then heated W th vigorous stirring
for 8 h at 145C to 155C. After cooling of ti& sol yfi the precipitated
product was filtered off with suction and ly with ethyl 5
acetate and dichloro 1O roduct was
heated to boiling in f f maﬂnanol 100 m of

di chl or onet hane and . ol i ng, theoundi ssol ved product
was filtered off and d wi t hydi nmet hane. Thé material obtained
was takfn up in approxinately 2080 nl of DVBO, then the mixture was 10

and treat e 3P en oo0 MREFo fﬁi@ﬁéﬁ%ﬁoﬂﬁﬁE5%8%@92%%5?5&%%"Eé%”r?te?' v oo
appr oxi mat efrpal®g giigeeasivRly. withel 528 angi(i anealast H-VakeNHg HEE 388mgashed
(1 mmol) of TOTU and 0.34 mi (2 mmol) of ethyldiisopropylamine in
approximately 8 ml of DMF. After 6 h at RT, the solvent was distilled off
20 under reduced pressure, the residue was taken up in EA and the mixture
was washed once with water. The aqueous phase was then saturated with
NaCl and extracted twice with EA/THF=1/1. The combined organic phases
were washed once with saturated NaCl solution, dried and evaporated to
dryness under reduced pressure. The residue was precipitated with
25 dichloromethane and filtered off. For purification, the crude product was
boiled with DCM/EA=1/1, fillered off and washed thoroughly with
DCM/ether. Yield: approximately 200 mg.




t horoughly with nmethanol. Yield: 19.4 g. b) (S)-2-Am no-3; NOXVYRr.Qpi oni ¢
acid hydrochloride (mw. 217.6) 15 2.8 g of trt-Ser-QOwe %Eﬁﬁﬁgﬁ?%ﬂﬁg75 of
phenol and 2.25 g of triphenyl- phosphine were dissolved together in 60 m
of THF, absolute, and treated dropwise with 1.49 g of diethyl

azodi carboxylate at OCin the course of 30 mn. The reaction m xture was
stirred at WO 00/00890m n and warned t69 RT (about 1 hPCTAEPOOIO684MMg-up, the
sol vent was renoved under reduced 20 pressure and the crude product was
purified byExdmpleat&raphy on silica gel (heptane:EA = 1.5:1). The net hyl
(S)-2-trityl am no- 3- phenoxy- propionate thus obtainedrrystallized slowy
in long needles, and was heated under reflux for 1 h in 5 MHCI to renove
the protective groups. The reaction solution was F t84 to dryness
under reduced pressure by 25 coevaporating a nunber of il nes wi th tol uene
and the residue was recrystallized froma I|ttle,$@;t -But anol . Process
step ¢) 239 ng of 2-pyridin-4-yl-1 HbenzBind oIe-charboxyllc acid from
a) were suspended in 10 ni of DWVF and treated uccegﬁlvely with 328 ng of
TOTU 30 and 0. 17 nVZGr\ethyIdirsgp?dpykanlnﬁ Thefii xture was stirred at
RT for 45 mn and g17.6 (S)i-2-anm no-B-p hehoxyp rop ionic acid
hydro- chl ori de préﬁngﬁVgggﬁn@ethinEre added t &t he resulting clear
solution, and 0.34 m of ethyidiisopropylanlne was added. After stirring
for 4 h, xtu n rat re and the title
conpound 35238 1gol rlion AT FECHORRBURIoB R B SBiag i Bk

( DCM IVEO—| Ahe}i{edmwpessw@y with1247.7 mgél rmpk QEMrD@pﬁ@MBthﬁ@hé&BM@@ an mw.

of 402. g%{ i 858 oh 4@%@%‘1 @em Ibrféth IBfPédBI'b laffrelid 181\ 1404
40 23 Oct ob 200 WO 01/0061 nP 4
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5- car bony!| ) andlerojepuopd (pmesfsuwl tﬂnehsedrdmganaseﬂla{muplhh EXCkihd)the mixture
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wi th excl usPEanss nhﬁisgtwaé (itlwé afﬂﬁhd%\tﬁﬂ%@eﬁr &uqm%ﬁSedmdﬁrfreﬂéced di vi ded
form i mg hepgayufe e Fédmﬁ)e a8 préc@ﬂaféd @fth dieHiBmaARLek eaubfertat e were
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N- benzyl oxyoﬁralmdnybﬁdughb!rwm@edmvmw PICNifetherc ¥tedohiapproximately 20im@f THE was

added dropwise to this mxture, and in the course of this the tenperature

.was not allowed to ri se above -35C. The
Exampie 189

15  The following compound was prepared according to process variant c):

2N o
O~
]

2.0 g of polystyrene-AM RAM, 160-200 microns (0.64 mmol/g); Rapp

20 Polymer) was added to a plastic syringe, allowed to swell in DMF for
20 min and then treated with a solution of DMF/piperidine (1:1) for 20 min.
After washing with DMF, DCM and again with DMF, the resin was used as
such in the next synthesis step.

25 Process step a)
DIC (0.59 ml, 3.84 mmol) was added to a solution of Fmoc-homoPheOH
(0.71 g, 3.84 mmol) and HOBt hydrate (0.59 g, 3.84 mmol) in DMF. The



m xture was then allowed to react at -35C for 1 h and warzgieg thBer The
reaction solution was freed fromthe sol vent under reduced pressure and 15
the crude product was imedi ately purified using medi um pressure
chr omat ography on silica gel. (DCM AcCN:. 20/1). After renoving the
sol vent, 'é’é:? of clean N-benzoyl oxycarbonyl -L-serine-[3-1actone were
obt ai ned (sWO QNAWEN0g. Synth. 1991 (70) 1 ff) in finBCI&EB0@/953402 g of
the |lactone were dissolved in 10 mMl of acetonitrjle and heated under
reflux for SSUling GPWHOR was frawnaptq ithe abgvegientionsd 3yrpget aed dbevent, the
E(r) /Og;]i; Waiml)ltﬂl@ ahoecbﬁakeﬂhﬂitomtf@gﬁ@haw@n(kﬁl Thearegitl wabWddv@-HvnOH =

: e ropi oni c
acid were P&nui:g(f)cgﬁaéiw d. @e?r%%ﬁ[?éﬁga%%?géﬁ @BQSBQQﬁQ'%{ﬁgénEapa?ot ected
derivative 4¥s T sbeck & reacuga, rAIBES lesdOvasycartied aublopsa fqui 0esiRd- C) wer e
added ungerpif®yt gas, and hydrogen was passed in until the Z-protective
group was conpletely renoved. After filtering off the catal yst and
evaporating the filtrate, 0.58 g of L-2-am no-3-phenyl am nopropi onic acid
(929% was oPBtauesedtgsbyel | owi sh  soft needles. 30 23 Cctober 2003 V\D

011 00610 STTRCTEREWALIIN L0 8T HAGRAPL: ABQ ML ACOie oty -1

H- benzoi m dazol é- red as Wer e
suspended i® 8ﬂonmol)owa§>mdaﬂdo ﬁr%ﬂﬁ!t&!] @fu%éiéggl wltyobewzow &3 (0gigf, TOTU and

0.17 nqcof stshymmdl)sammﬂwdmte Hl@g@l&tszr mrﬁoly\@ﬁDMF (dfoRnardiyf or 45
mnandlBOér‘ﬂg,ﬂ}21 Céjif % ﬁ {RF no |on|ca0|d eared
according t 58 S GO WB‘F' r@‘f" il %BYW MAIGE ihe o the
resul ti ng ctesar asdltbeimixiurdfwas shaltarr ai RJ favriedhhThe hesnmwaaumshad
concentrate n ol ated by
1 ash chr oA (1 BEHS B, RRERSEIR A e e e R 2 KBEE 1

The title cissh¥assagirhrren ﬁé@iw rasinkegdsof 401.43 and the enpirical

f or mul a4gC22H19N503. Exanpl e 185 15 239.2 nmg (1 mmol) of the conpound I

prepared as 183 vvere treated successively with 182.7 ng (1
mmol ) of Hfreouceé?/%%) 328 1 mol) of TOTU and 0.34 m (2 mol) of

et hyl di i sopAoaiiition ﬂé4r(ﬁml@@medw priding (3.4ninl,ot2.SFmolfin HMB {HOanl)) RT, t he
o LR D B ppet eqrispnes RS e e Aoy, L0,
NaCl sol uti aysrhiHedF’ﬁ‘Qn‘l"es ﬁf?fz‘@gvx‘)ﬁ& Eﬁ'ggoﬁ%i% "a@”aég#‘)ﬁ%@ﬁ B‘rhjia fless under
r educed20 pr Bt 2x15T hd). ridsted itewas datpodfodnc thal ysifpées heaﬂn‘rgmﬁtmgmqihy on
- silica gel G MEGHiA {dhfnblhyladdthflide?iRIeRd SPHRIFY 16006 TafidrefPtAgP! € 186
desired hydroxybenzimidazole; it was thus possible to accelerate the
synthesis.

25 Process step d)
A solution of the resin in DMA was packed into a sealable glass reactor and
the reaction mixture was heated at 125°C for 16 h with gentle agitation. [t
was possible to confirm that cyclization had taken place by means of
GC/MS (after removal of an aliquot of the substance from the resin). After
30 washing with DMA (5x15 ml}, the resin was used as such in synthesis step
e).

Process step e)

Tributylphosphine (0.6 mi} was added to a solution of the resin (0.5 g) from
35 process step d) in DMA (5.0 ml) and the mixture was gently stirred at

150°C for 6 h. The resin was then washed with DMF (20x10 mi), MeOH

{10x10 ml) and DCM (10x10 mi).




23 Cctober 2003 WD 01/ 00610 68 PCT/ EPO0O/ 05340 239.2 ny ((J%an}@% 02{;&0%
conpound | prepared as in Exanple 183 were treated succ 87 h 166.6
ng (1 mmol) of HLeu-NH2 HCl, 328 ng (1 mmol) of TOTU and 0.34 m (2 mmol)
of ethyidiisopropylamne in approxinately 8 ml of DWMF. After 6 h at RT,
the solvent was distilled off 5 under reduced pressure, the residue was
taken up i nWEAGI/BDEN0e m xture was wa&dhed once w th REGTHEP0O0MS340ueous
phase was then saturated with NaC and extracted twi ce with EA/ THF=1/1.
The conbi neBrarsgsrstep ﬁk@lee\sage/\emcépm&cm‘td)nonce with saturated Nadl sol ution,

B eci py rat E*ﬁec’fe%‘f%b;ﬁ il n%?“"%‘*?reéf YT 1ONS hopHALD, T
the crude p E&G&Ovﬁé )QSF}%'EIQ& YVAS peNorRe 19"Perfrfep%‘%“°rde&“?ﬁsﬁ”%rﬂﬂ‘ dr@shed
t hor Oughl y Bidvin gﬂaa%eédnarwaé(lo@kéine@mr%r@@é @'rUdLRQOTﬁ@ crﬁd@rﬁ%@&w 15 NH2

d d
't eat od BuctEssemAGehREd SIS go1 ARSR oAt niey BBt ol e’ © 4
mol ) of TOPGNIZ0 VM 3XHgi in( Metbl theok 98(h HGVI2® pvi ANk aimi MeQHh The
appr oxi mat egéis@ediﬁfra‘?:fho%v':welﬁ‘f E&fec@etﬁ ad B sB!Q@nl%OM-’)F'é“r §e8i Lﬁ‘ﬁ]é ¢l ed off

20 under uce pressure resi due was ken up 1Ln e mxture
was washed pne%rteerTheTﬁ@daJ@wﬁﬁsopwm AR whith %camme(ESM th NaCl

and extract WFLHJW:CQOM tiH-MMHA Hiorddspondbe tooel apdvemgatiunedpbrgearalvwer e
washed ce,wth saturated NaCl solution, dried and evaporated to dryness

under r uch"}HJ%ssure The residue was preci pitated with 25

di chl oronet hane and filtered off. For purification, the crude product was
boi | ed wi t heREMIRATIH L, f| |tered of f and washed thoroughl y with DCM ether.
Yi el d: appr oxi tel}/] 200 . .23 Cctober 2003 WD 01/ 00610 69 PCT/ EPOQ 05340
Exanpl e 188 TOR felpw gcgmpound was\prepafgsl according to process variant c):

Q—G@Y%ﬁ

15  A) Synthesis of 3(R/S)-vinyl-2-(8)-azido-3-phenylpropionic acid
a) Lithiumhydroxide (monohydrate, 21 g; 645 mmol) was added to a
solution of ethyl 3-vinyl-4-phenylbutyrate (0.129 mol) in aqueous THF
(120 ml/20 ml of H20). The reaction mixture was stirred overnight and
then concentrated under reduced pressure. The residue was partitioned
20 between AcOEt and aqueous HCI (1M), the phases were separated,
and the aqueous phase was washed 2 times with AcOEL. The combined
organic phases were washed with saturated sodium chioride solution,
dried over MgSQy, filtered and evaporated under reduced pressure.
15.6 g (vield 62%) of acid were obtained, which was employed thus in
25 the following reaction.
b} Triethylamine (1.27 ml) and, 15 minutes later, pivaloyl chloride (1.18 mi)
were added to a cooled (-78°C)} solution of the abovementioned acid
(1.74 g, 9.16 mmol} in anhydrous THF {10 ml). The mixture was stirred
at 0°C for 1 h and cooled to —78°C. In a separate flask, n-butyllithium
30 (5.7 mi, 1.6 M in hexane) was slowly added to a cooled (-78°C) solution
of S-phenyloxazolidinone (1.64 g) in THF (36 ml). The solution was
stirred at —78°C for 1 h, warmed to 0°C and added dropwise-to the
above solution via a cannula. After addition was complete, the solution
was stired at room temperature overnight. Saturated NH4Cl solution




H239.2 nmg (1 nmmol) of the compound | prepared in Exanpl treated
successively with 247.7 ng (1 mmol) of H Dopa- OVEHCI, ?arécm "(2POFPWDI) of
TOTU and 0.34 m (2 mmol ) of ethyldiisopropylamne in apprOX| mately 8 m of
DMF. After 6 h at RT, the solvent was distilled off under reduced
pressure, the residue was taken up in EA and the m xture was washed 3

times each wig ¢q/096¢6 and saturated Nafl sol ution. ThecTHAOMSI4ase was
dried and evaporated to dryness under reduced 10 pressure. The residue was

precipitated pwd hifivabl Ridedeifnie: sodtidh Waer educed fo 1F®Lf phw vblugsd | on, the

d duct | e EA=1/ 1
washed i Ecwﬁﬁ@t Y . S
fol | owi ng conpithrdickiaonztbpoe emwumcdzmbgwetdoor@aa@efsrsaaﬂ@rwar@twg§heCNH2 2.0 g
of polystyr enamﬁl\éd%%%s %QQU@‘QHYGPO‘HQ%”S%I&tﬂ)rﬁﬂn@ﬁ%éngQSl@PI@llte%Qi &id ynmer) was

added to a plastic syringe, to swell in DW 20 mnadthen
treateddwith &vaRP@echn be DNRFiSLBer M@BnePYriie) PY¥r ®§aR$n Of AflRSh washing

\é“n PhENF DtCNbamzig@tg rarphw(gmc@ya 5t2@/&rmmuwmm;emoag (6|§?J:cgheidmog gednext
Yy SIS Ste I‘O SS

sol ution of Fﬁﬂ@eh‘%?ﬁ? %7%))8 r%ofggeiﬁg'%astgﬁ%ﬁt%goh) d\rl\gfea( 0659t 8, :
3.84 mol ) d)n10VF3, S'Bd-lea@n@ihsdldaﬁazm pataszivroosald (Yo 6pait/ 9@@1@5340

resul ting sol ﬁBWBnWﬁ?ﬂQ&@é{W«%&E@d&B%r@&M&@WB%tédﬁ?é‘cﬂ (—$’W¢)"Q@Iuﬁ6ﬁ‘o¥ he

m xture was s en at rs d w DVF
Lo iE " D aied1 88,0 S BNRoD Braghirous THE CIgIR CRUPEA0 Bin B To
check the reaebbled, (-78%¢Y SERitibASLl Winettaisilyedzidet (61 ag) @w THSiwas 5 beads.

Process step bhglg ﬂ%@%‘%ﬁ% éajoeg{elgt gétﬁdacﬂ‘tfl]g} %%@%ﬁa&f&?éh@% above.

DIC (0.59 ni,
4-f | uor o- 3- ni Spbitienz vias aﬁrreld(@vemlg@t at) go@Mgiempsraiurgndl MoBieaRtieR at e (0. 59

g, 3.84 mmml) nﬁ:i@td%’&a‘s%mt%leﬂﬂieﬁweﬂ@udmaromﬂmmesmdléammtmsodrumm into

th h

for 168 9 The chistidh shutors Rt §hE odanRRaTs BAS arisfh St MIOB AT 52 “ro
check the reaehdogvapardtdd SERe rée:slhe\nﬂass ﬂash-cbcbmmtbgmphadf@wsmealgel beads. 15
Process step ?%luAnfso'agfj,rk%}ﬂ r@é@ﬁﬂé ar e dgh\é' @s%h' Knls‘ﬂarﬂh réffo 8 Mol )

in DV (10 m) resin an emxtuevvas shaken

at RT for 2 @#iys 1TReupdsiptradaC ﬂﬁ/‘ﬂ)(‘%ﬁfﬁjWP uBENerx 15 )

and obtained.

20 d) 3 ml of hydrogen peroxide (30%) were added to a cooled solution (0°C)
of the above azido compound (2.5 g) in THF (20 ml), H20 (4 ml} and
lithium hydroxide mononohydrate (558 mg). The mixture was stirred at
room temperature for 2 h and 19 mi of a 10% strength solution of
sodium sulfate were then added. The solution was reduced to 1/10 of

25 the original volume under reduced pressure, the residue obtained was
extracted 3 times with ethyl acetate, and the combined organic phases
were dried over MgSQy, filtered and concentrated to dryness under
reduced pressure. The residue was purified on silica gel (flash
chromatography, eluents: 1-5% MeOH in 1% strength aqueous

30 ammonia solution/99% DCM). 912 mg of the desired acid (74% yield)
were obtained.

B) Synthesis of 2-pyridin-4-yl-1H-benzimoidazole-5-carbonyl-3-R,S-benzyl-
S-prolinamide ,
35 0.4 g of polystyrene Knorr resin (0.61 mmol/g) resin was added in a plastic
syringe, allowed to swell in DMF for 20 min and then treated for 20 min with
a solution of DMF/piperidine (1:1). After washing with DMF, DCM and again
DMF, the resin was used thus in the next synthesis step.




20 DMF (2x15 m). Note: it was later found that sinple he%tgr}g @e resin
m xture in DVA (di nethyl acetam de instead of DWF) for f 8 t he
desi red hydroxybenzi m dazole; it was thus possible to accelerate the
synthesis. 25 Process step d) A solution of the resin in DVA was packed
into a seal able glass reactor and the reaction m xture was heated at 125C
for 16 h w Wp@é?ﬂqfi-ioagi tation. It wdAS possible to cBHETVERPENGE40
cyclization_had taken place by nmeans of GC/ MsS (after renoval of an aliquot
of the subs{EPRESSHSt %Qrﬁfhe resin). After 30 washing with DVA (5x15 ml), the

resin was ugesblasorsoichR/S) -ﬂmpﬁﬂ&iaﬁc&i :@{pheﬁ)zlprcﬁﬂomem@@see &30 s;\g;

T outyLphosp B ¢ Seluildy "Bt iAghoh I9REN (8 BEFY . .0

y stirred
at  150C f orddeth fo fiecabaeys resinad hetreauking meinture waspvrRkea @k B iﬂr)16 Ve OH

(10x10 ng) gRd s (Nja@XJ«Qsﬁ@a w@ﬁl‘v@@ﬂb(%r i3 1 MVhA HROBEM 7 times

PCT/ EPOOY 05330 g’r ocess 3 gl e@g_%?e and ur| fi c%t I on The resin obtained
in process &) and,gee r‘gg{eéde HC %?5‘5‘eh of ahec ﬁﬁ/tﬁ?detegﬂpﬁ) a TFAI H20
was rermvedKWIlﬁEFi teetmasdamedmmwmdeaeshbbews.gl assy solid was obtained
as a crude ?’JB crude product 5 was chromat ographed on silica gel

(flash chromaora eluent: 95/5 DCM 2.0 MNH3 in MeCH, then 92/9
DCM 2.0 M NE3cl em (23 hamalle wiaseaddecidoi ard Mesaluiie) oé diextletirkyt-he

sol vent gp \Aebsfarr@mmw m:imde E:S ﬂr €SPk mTBﬂhpar@dwuemﬁ efirai ned as
a white solid (‘ : NIVRcorresa R?
aboverent i oHBHe AR ur&‘?'tugﬁ? a T@S‘P%‘?rﬁ‘u er eREHAUL. 4 ﬁdo‘fvf“% e onpound

was prepar edhacobedt ngstrempred esseymduaat prgssude abll th() aBypme hesin aindf

3(R'S)-vin e
( (R no>hy vi atyg %9£§f> oéy JRré aptasawrné HRAGBLEN S5 nftlutd s Laa*emg fkkd
3-vi nyl - 4- pf@n%ﬁmjwﬁlbtf@ ?‘(P'lél@' RbIOps wa GaREiRieTe resinovas Mmhﬁﬂ of H20).
Thg reaawsl OWithl MEDIHE ana rigdi diricke @ua@%u ?Péss@i’él It W&nth@aﬂﬁﬁﬁ?m& ?irwhunder

reduced pressur | ne C agueous
ha (g T £ el olRR Rl B BBl R Aty PRA BR 1080 asEe s heq 2
times with MM@GOW@&B@M tetimesregeh), dheymdsed. were washed with saturated
sodi um chl oprg&sgojt pn, dried over MgSHA, fil tered and evapor ated under

;ﬁgﬁg?gdp{ ﬁ@i& (ﬁ 69 mmol %uegsy agded? Q sg{utigglgf X\-%Lgr n|tro ee%zo%’(\:hélglg nas

20  (0.69 mmol) and HOAt (0.69 mmol) .in DMF (approximately 5 ml). This
solution was drawn into the syringe with the previously prepared resin and
the mixture was shaken at room temperature (RT) for 16 h. The resin was
washed with DMF (10x15 m!) and dried under vacuum. For monitoring the
reaction, a KAISER test was carried out on some resin beads.

25 Process step d)

A solution of 4-{aminomethyl)pyridine (4.6 mmol) in DMF (4 ml) was added
to the previously prepared resin and the mixture was shaken at RT for 32
days. The resin was washed with MeOH and DCM (3x15 ml each) and
dried.

30 Process step e)

A solution of the resin in DMA was filled into a sealable glass reactor and
the reaction mixture was heated at 125°C with gentle agitation for 16 h. It
was possible to confirm the cyclization which had taken place by CG/MS
(after removal of an aliquot of the substance from the resin). The resin was
35 washed with MeOH and DCM (3x15 mi each) and dried.

Process step f)

Tributylphosphine (0.5 ml) was added to a solution of the resin
{(0.021 mmol} from process step e) in DMA (3.0 ml) and the mixture was
gently stirred at 125°C for 5 h. The resin was then washed with DMF




25 the followng reaction. b) Triethylamne (1.27 m) an Q%r%to
| ater, pivaloyl chloride (1.18 mM) were added to a cool gzc?(%é? )~ sol ution

of the abovenentioned acid (1.74 g, 9.16 mmmol) in anhydrous THE (10 m).
The m xture was stirred at OCfor 1 h and cooled to -78C. In a separate
flask, n-butyllithium30 (5.7 m, 1.6 Min hexane) was slowy added to a
cool ed (-7380 eulog6idn of S—phenyl ox&ol i di none (1. RCHERGD/ISBAQ 36 nl).
The solution was stirred at -78C for 1 h, warmed to O0C and added

dr opwi se- t o2tthiees B0k MeDit (timesd GambzantLPEM 8 tisesalduimt)i 2 dded conpl et e,
the sol uti gihgahRsdRddd predsdre, F 0OM terrper ature overnight. Saturated NH4Cl
sol ution 23 Cctober C; dg % PCT/ EPOO/ 05340 (20 m ) was added
and the solf u’tqcﬁﬁsﬁl%)ggg‘ﬂ@@ﬁalt% WigRPRe vol ume under reduced pressure.
The aqueousTis®resin obtaiasd @x praxesedtd f)i wes treatachwith ciiAdHafe{d7adeforand t he

conbi ne CR r

sol u!ti o% ﬁ%eécllt ovemw,ﬁ? '2‘?’8 @ééqgggwgﬁ%gh@rhgu%émﬂﬁ was

purified byglaeshsobd wasasvhtamshd cﬂsataogrrt@§h9r0(d$ﬁc i The gende produgt was

AcCEt / hexan&)mn% Uﬁ @7(gﬁylsﬂicg) g?/é(ﬂdghd%h\,ﬂ@mgt é@—\ynem@ﬁt a gg/gture of
a

(146" ihtoOR. i o P g S 0B8R oo o

(14.6 m,
( 78C) sol Uﬁra@rbn@fweﬂé)cbh@:temai&i (He 88Iventss weite menioved nuraddrydansed THE (15

r 40 m 7 I f i met hyl silyl a2|de(2 51
|n ‘I@E vRiSSSY dgﬁe(\pig{"i Vsasf %ahn%?i %}55%,@ Sot([:'étl c acid (1. m ) was
added and tM& (ES! bMd+kdn W\/&*@@tiHmﬁo%ﬁ’f%@ﬂd%‘t tq d%%@ﬂﬁm%ﬂieﬂed The
reaction n [Wsupar titioned between dichl oronethane and saturated
sodi um 15 %&#Pﬁe sm ution, and the organic phase was dried over MgSH4,
filtered and evaporated. The resi due was fl ash-chromat ographed on silica

gel (eI uenEsamp)e 3oM MeOH aq. amonia = 95/5/1; b) DCM starting ratio

t were
obt ai ne BH‘g)f&%VRHé S?Rﬁ%?%é"ea%’ '%e %%é)dé{ éc?g%%;‘ﬂé\g?&deg Jgdgﬁfaaa cool ed
sol utlon (0C) of the above azido conpound (2.5 g iy THEA (20 m), H20 (4
m ) and |ithium hydroxi de nononohydrate (558 ny) b m xture was stirred
at roomtenperature for 2 h and 19 m of a 10% stw€rigt h sol uti on of
sodium sul fate were then added. The solution was rdduced to 1/10 of 25 the
origi nal volume under reduced pressure, the. residudlfbbtai ned was extracted
3times with ethyl acetate, and the conbin orghni c phases were dried
over MySH, filtered and _concentrate nes nder reduced pressure.
The residue was purifiefior chr 68®6hr aphy, el uents:
1-5% MeOH i n 1% st r engd¥ ution/ 99% DCM) . 912 ny of
the desired acid (74%y H

1.5 g of polystyrene Knorr resin (0.64 mmol/g) was added to a plastic

syringe, swollen in 20 ml of DMF and then treated for 20 min with a solution

of DMF/piperidine (1:1). After washing with DMF, DCM and again DMF, the
20 resin was used thus in the next synthesis step.

Process step a)

A solution of Fmoc-3R,S-phenyl-S-proline (1.5 mmol), PyBOP (1.5 mmol)

and DIPEA (2.1 mmol) in DCM was added to the resin. The resulting

mixture was shaken at RT for 16 hours (h). The resin was washed with
25 DCM (4 times 15 ml), MeOH (2 times 15 ml) and DCM and dried under

reduced pressure. For monitoring the reaction, a KAISER test was carried

out on some resin beads.

Process step b)
The resin was reacted further to give the desired compound as described in

30 Example 190 under process B.




wer e obtained. B) Synthesis of 2-pyridin-4-yl-

H benzi noi dazol e- 5- car bonyl - 3- R, S- benzyl - S-prolinam de % 8(.:t2b%f 2qu3

pol ystyrene Knorr resin (0.61 mmol/g) resin was added in a plastic

syringe, allowed to swell in DMF for 20 mn and then treated for 20 mn
with a solution of DVF/ piperidine (1:1). After washing with DMF, DCM and
again DWF, WQ1Y861) was used thus i #% he next synt hé%ﬁ?HEﬁDQfﬂ%ﬂ@ Cct ober
2003 WO 01/ 00610 73 PCEl EPOQO 05340 Process step,a) A solution of

3(R'S) - vi ny MR (&3 abithb- 3- phehy FNbT d%ﬂff@saeﬂdeq deether gBovgmapationgd -

0. 28 mml ), shyBdral(f8rm@ammol ) and DI PEA (0.32 mmol) was added to the above
resin. The resulting m xture was shaken at RT for 16 h. 5 The resin was
washed with MeCH (3 tines 15 mM) and DCM (4 tines 15 m) and dried under
reduced predsarmple AGR: checking the reaction, a KAISER test was carried out

on sone gesi added to a 2
M sol uti on T%eg%cycinghexﬁi @%@P ea%?hggﬁyﬁ{be‘ @8%%{/)%[}5 ex (11. 6 mol)
i n anhydrous di ethyl ether wunder a 8yt gas at nosphere. After one hour,
a white solid was forned. The sol ve! awas renoved under reduced pressure
and the above resin and 10 m of DCMwere added. The heterogeneous m xture
was gently stirred for 2.5 h until the evolution of gas was conplete. The
resin was washed 15 with MeOH and dfi ed ginder reduced pressure. It was then
stirred for 1 h wth a 50/50 gl /lvel )M e._OfN et ha i ne and DVF and
then washed wth MeCH and (3 tinmas ea hed}d«—@ocess step c)
DIC (0.69 mmol) wa dedto &l ution of A~EFUOTG- 3- ni enzoic acid 20
(0.69 mmol) and W@ Apl) . in Dl\/F(approxwfﬁterSrﬂ) Thi s

sol uti on was drawn 4 tdle ringe with the previously prepared resin and

the m xture was shaken at roomtenperature (RT) for 16 h. The resin was
washed V\,ithdpl\/Fre(piwatkﬁl of Z-hantbpheingilarkehydraeidem For nonitori ng t he

reaction, §EE c ut in.be [OCess
step d) A so hy hteﬁ’%}a?ﬁr?n ng{r@rﬁﬂ@%pyﬁ%dl ﬁﬂgﬁﬂge?m%l )agéchéa (211 m ) was
added to tHexasrRIei1808! y prepared resin and the nixture was shaken at RT
for 32 qgays. The resin vvas washed vmth MeCH and DCM (3x15 m each) and

dried. 30 PrQcgss ste ol u the resipn_ in. filled into a

Seal abl o gl d9sPrepariin i BREAN cadr Beamibtst o alabionblr duphanie W't b

gentl e agitatipropyljcarb8miate:l t  was possible to confirmthe cyclization
which had t akelyupl pees-Bhiddd 1M 4]oxadiazol-2-yh)-3-phenylpropyljcarbamate  was

) prepared as described in Example 180b.

15
c) Preparation of benzyl [1-(5-benzenesulfonylamino-{1,3,4joxadiazol-
2-yl)-3-phenylpropyljcarbamate:
0.35 g of the compound according to Example 192b was dissolved in 5 ml
of pyridine at room temperature, treated with 0.13 ml of benzenesulfonyl
20 chloride and stirred at 80°C for 4 h. A further 0.13 ml of benzenesulfonyl
chloride were added and the mixture was stirred at 80°C for a further 2 h,
The reaction mixiure was concentrated in vacuo, and the residue was
taken up in ethyl acetate, washed twice with water and once with saturated
sodium chloride solution, dried over magnesium sulfate, fitered and
25 concentrated in vacuo. Benzyl [1-(5-benzenesulfonylamino-
[1,3,4]oxadiazol-2-yl)-3-phenylpropylicarbamate was obtained, which was
reacted further without further purification.
d) Preparation of N-[5-(1-amino-3-phenylpropyl)-[1,3,4]oxadiazol-
2-yllbenzenesulfonamide:
30 0.18 g of the compound 192c was dissolved in 30 ml of dry methano! at
room temperature, treated with Pd/C catalyst under argon and
hydrogenated at room temperature for 4 h. After filtration, washing of the




(after renoval of an aliquot of the substance fromthe r?jj(g%t. T%Oresi n
was 35 washed with MeOH and DCM (3x15 ml each) and dri ed. 8%%[ St ep f)
Tri butyl phosphine (0.5 m) was added to a solution of the resin (0.021
mol ) from process step e) in DVA (3.0 m) and the m xture was gently
stirred at 125C for 5 h. The resin was then washed with DMF 23 Cct ober 2003

WO 01/ 006 10wt o POTEHEPOO 05340 (2 tinmegsl0 nl ), MeOH (BCTERS0/083a4d) and DCM
(3 tinmes 10 mM) and dried under reduced pressure. Process step g) Renoval
and purifi cesidue Wih methandbarad redcentrptiare ed sthet Giratg, WNS-tiraained wit h

TFA/ H20 (97 ; E 'fPfe%d
and a br(()wné- QFIA@E;O@QI]WSS%é%%&%&%&éﬁuge p@gg{}gﬁ Efﬁ% Crudgressure
product wasWhieh wateBBloNpH ddthennextistage-gel (fl ash chronat ogr aphy; el uent:
f95/ 5t' DM ?e)Wré{!rﬁrla'ti@rt] NSQ’* dgt ﬂdﬂ%@l—ﬂ?ﬂe?mz%@k@eiﬁgéﬁb@ﬂyd IicThe%éi@Sijr eclio
racti ops wer ect ed an e s S Were.,.r ved under reduce
oressur® Thel broBbEe TtV a TG T e Mot e o R e PR i < 26 1
H- NVR correspamiée: to the abovenentioned structural fornula Exanple 191 15
The fol |l ow n’ﬁﬁﬁl r i i : NH
COOH 1.5 \g,;\n-}c;)t? oﬁ}gte er%e e Eﬁo@ag(gg’%}ﬁ&g@ég{m% %%ésﬁ\g%ddﬁ%"g) pl astic
syringe, svifl €W | M%O A woDMVERREalWEn ANdatleRETedr W B8 wit wfa
sol ution afiisoirdpyiaeinedi 48 nigl:cf) 2-pyridai-4wasiH-benknidazol=5-daddbatiel agai n
DMF, t 20.. i j . i tep. , P t
2 A sabuti St gl e 41 ot AR sl o R uRL R R 366 o1
and DI PEA (r2actigmorgs Cnnwuav@u;??/ dorlagaction Fextues iwas Torcandided.i hlge mi xture
was shaken @kidgk Wk #Bafeuiwith( Bihyl Th@t418S bAd RatereShed s¥ivbhts? weeM (4

times 15 m), OH (2 tinmes . 15 M) and .DCM and dri ed der . reduced
oo, " HcaRR e ol RIS MR o A R e aney 16 FREHSS out on
sone resin deded.andr eesiystaliime plodibe wasstallests] orac fikel, wadhieerwitio gi ve t he
desi i N I | e_: X .23
oif'OLES‘5586%@#@‘?%??8%2%ﬁf%’e%jc%?@%%-ﬁé@ﬁ%eﬁ@ﬂﬁ%%%%ﬁﬁa‘*EBﬁ@%? &9 R

cor r esponddd-®obenvenapuiieviamingrd #.4ioxpdiezat &yl fophendpropyllamide,

which melted from 220°C with decompaosition, is obtained.

Example 193:
20 The following compound was prepared according to process variant a):

O
N ' N S—
e
H

a) Preparation of Z-homophenylalanine hydrazide:
Z-Homophenylalanine hydrazide was prepared as described in
Example 180a.

25
b} Preparation of benzyl [1-(5-amino-[1,3,4]oxadiazol-2-yl}-3-phenylpropyl]

carbamate:

Benzyl [1-(5-amino-[1,3,4]Joxadiazol-2-yl)-3-phenylpropyl] carbamate was
prepared as described in Example 180b.

30




Exanmpl e 192: 5 The follow ng conpound was prepared accordj NGethBerPoBSESS
variant a): a) Preparation of Z-honophenyl al ani ne hydr azi 3 : '
Z- Hormophenyl al ani ne hydrazi de was prepared as described in Exanple 180a.
10 b) Preparation of benzyl [1-(5-am no-[1, 3,4]oxadi azol -2-yl)-3-phenyl -
propyl ] car bamat e: Benzyl

[1-(5-am n adi azol - 2-yl ) - 3-phenyl propyl ] cargemo/@s34@r epar ed
as descri bé\gbl%?@xﬁé?rgl e 180b. 15 c¢) Pfﬂpar ation of benzyl

[ 1- (5-benz - bdnAn 4l gx[@d is3@@thylureido)-1,3,4]oxadiazol-2-yl)-
2-yl)-3-phe y pr opy car amate of the conpound according to Exanpl e
192b was di ss@8rRR&dviRoBYyigarb "Hf‘a}?yrl dine at roomtenperature, treated with

0.13 m of 3@312&11 subff obghzyl 20 16aB+amindd 1 @hdosadinrele-yl)- go@rivipropylh. A
further 013 g o} Q@%f@gsg&r@)ogyb SR IdrI2BIS) 30ABHIGIKodiE Wk Ure vas

stirred at € ction mxture ‘was concentrated in

vacuo, &nd t4 m@snfdmtamgm cabonatep and MG yng Hf dnathyl ispeydReter 3pde with

wat er and Oélrrf‘e é?@?dﬂ'ﬁ%tﬁ?drhe'%%'cﬂﬂh eitkiRke dassoboldd, aeatedy witid ethyér
magnesi um sul f at e

| t d t t
- ( 5- benzenedgft P@nﬂaé;pﬁﬂce}a’?qelﬁghﬂﬂai%’g%ﬁg’gé%' Iﬁatgr%%ggn](?q“ﬁrﬁ'g% %car bamat e
was obt ai negglutdn,cdrietbsvermeagrtesiurhsulfht, filtetdtband cgmqaﬁérratqﬂm yaat@t i on. d)
P t 5-(1
o ¥ ThenzonBSUAl onam dﬁaﬁs@oﬂéﬁﬁm@’? fBon dé%zﬁ"'ﬂ‘g}?@%@d."’sm ved in 30
n ~of dt§ neathanwite awasr eRRInedpay Fﬂré’astreé‘a laye 't“h / BeELiSIRgRt under

argon and Wﬂ@{hd@mﬁﬂ@ fiestigre for 4 h. After filtration,
washi ng of the t ober 2003 WO 01/00610 76 PCT/ EPOC)’ 05340 residue with

met hanol and concentration of the filtrate, N[5-(1l-a

3- pheny! pr ody|BreparaBion] oxadi a{®i(1 anynqnsem@n&yepvlbhbaﬂd@awowﬂé} ned,
whi ch was errplé) iehe next stage e) Preparation of 2-pyridin-4- yI
H benzi mi.dazole- 4- car boxylic acid

[ 1- (5- bEnzeid8 g @ﬁmeamewupfognﬁzq%wraez%lﬁsww 1 20 B @A ISR ani de:
70 ng of that FOMAHNED aftoPdIOgatatysExaapt argmﬂdnn\mwragem@tﬂd/aﬂmmHS m  of

dry DVE a0 | SSMAGREIG 415 RN fLddin el Badtidheclineciospr Ryl am ne,

48 nmg of 2- enzi m dazol e- -car qﬁy gbd and 66
my of TOTU. wafShed with rmehh@neit apddhet @Hpter #agr eongantrated in Wécu?e €i on was

conpl ete and_5he grﬁ%ts gﬂem;gﬁd;bw [W}@mamwaawparmaﬂnglure@s| dugasas
treat ed2(\)M ! gme;;[lgyed in tﬁ% next gtage w&hout furth%r%%lny &:ﬂ on. e e

e) Preparation of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic  acid
{1-[5-(3-methylureido)-{1 ,3,4)oxadiazol-2-yl]-3-phenylpropyl}amide:
40 mg of the previous compound was dissolved in 3 ml of dry DMF at RT
o5 and treated successively with 33 mg of 2-pyridin-4-y-1H-benzimidazole-
5-carboxylic acid, 20 ul of diisopropylamine and 40 mg of TOTU and stirred
at room temperature for 4 h. The reaction mixture was concentrated in
vacuo; the residue was taken up in ethyl acetate/tetrahydrofuran 1/1,
washed with water, saturated sodium hydrogencarbonate solution and
30 saturated sodium chloride solution, dried over magnesium sulfate, filtered
and concentrated in vacuo. 2-Pyridin-4-yl-1H-benzimidazole-5-carboxylic
acid  {1-[5-(3-methylureido)-1[1 ,3,4]oxadiazol-2-yl}-3-phenylpropyliamide
was obtained, which has m/e =497.3 (=MH+) in the mass spectrum.

35




decanted; the oily residue was treated with warm acet one, ] e was
cool ed and the crystalline product was collected on a fi I%%@&O\E\é/a?s%dgg ith
15 acetone and dried. 2-Pyridin-4-yl-1 H benzi m dazol e-4-carboxylic acid

[1 -(5-benzenesul fonyl am no-[1, 3, 4] oxadi azol - 2-yl) - 3- phenyl propyl ] am de,
which nelted from 220C with deconposition, is obtained. Exangl e 193: 20 The
fol | owi ng cOHPOUAPOIAs prepared accordBng to process PEI/ERGO/AHF340N H a)
Preparati on_of Z-honophenyl al ani ne hydrazi de: Z- Honophenyl al ani ne hydrazi de
was prepar e@ 8Pt bed in Exanpl e 180a. 25 b) Preparation of benzyl

[ 1- ( 5- am noThé fdlodling adinpoohd dagl preBaiteantopdiog¥d proceas Rarahea): Benzy|

[ 1- (5-am no-[1, 3, 4] oxadi azol - 2- - phenyl propyl | carbamate was prepared
as described in Exanpl e 180b. Oct ober 2003 WO 01/ 00610 77

{1-[5-(3-nethylureido)-1, 3, 4] oxadi zoI -2-yl)- 3-phenyl propyl } car bamat e: 350
mg of benzyl [1-(5-am no-[1, 3, 4]oxadiazol-2-yl)-3-phenyl propyl] carbamate
were dissolved in 5 m.of dry é&inmeth@ sulfoxide, treated with 5 140 ny of

pot assi um car bonate and 140 rrg?of meflhyl isocyanate and stirred at 80C for
16 h. The reaction m xtu comled, atee

W
twice with water and o itt h sat‘iurate N ution, dried
over nmagnesi um supf at eﬁﬂ ered and concegtfatad i n vatual Benzyl
{1-[5-(3-nmethylure 1, 3, 4] oxadi azol - 2-yl ] - 34phenyl propyl } 10 car banate
was obt ai ned, whicll wast enpl oyed in the next stage (hydrogenolysis)

w thout further purification. d) Preparation of

1- [ 5- ( 1- ani AdABidphény prleginmidazote-gicaseayiie ol -agig/| | {145msehyaminga 15 120
my of the pﬁ?%%%@d%@%%%ﬁé@lﬁi@?ﬂh% whs?Brdfaréd ATy piekclang!  at RT,

treated wt cat al yst’, und [ and_hydr.ogenat ed, af r,oom

t enper at ur e2FYPIUH M it B%%Wﬁ%ﬁﬁﬁgﬁ%ﬁfa@c%@f'f r@@?t%‘é"tp&qe&de was
washed wi-t hchifetitianmdicad f twith mdthyl dsecyeaate oftee nbmpbadd i masvaaueltinghe
1-[5- (I -am )| | 3 adi azol - 2-yl ]-3-nethyl urea was 20
enpl oyed i gb@ﬁfegﬁgﬁﬁfqé?%gﬂvﬁﬁ%c%mpﬁsﬂﬁer purification. e) Preparation of
2-pyridin-4-yl-1 H benzi m dazol e-5-carboxylic acid

{ 1- [ 5- (1 meERampleet@®) - [ 1, 3, 4] oxadi azol - 2-yl ] - 3- phenyl propyl } am de: 40 ny

of the pr evjl'ﬁé'?ol%@v%& %Q%p\éﬁﬁd Q\irass,séjrleﬁgpecj Qcc%rcrlrlhg ?c]; p%c%s%rig}‘lt 5‘!’

N’N\Y\N N\ —
NoNH O N A
N— m

a) Preparation of benzyl (1-cyano-3-phenylpropylicarbamate:
2.78 g of benzyl (1-carbamoyl-3-phenylpropyl)carbamate, prepared from
15 L-homophenylalanine amide hydrochloride and N-Cbz-succinimide, were
dissolved in 30 ml of dry pyridine and treated with 6 ml of acetic anhydride.
The reaction mixture was stirred at 75°C for 24 h. The cooled solution was
concentrated in vacuo, treated with 100 ml of ethyl acetate and then
extracted three times by shaking with 50 mi each of 5% strength citric acid
20 solution and saturated sodium chloride solution. The organic exiract was
dried over magnesium sulfate, filtered, concentrated in vacuo and
chromatographed on silica gel using n-heptanefethyl acetate 1/1. Benzyl




25 and treated successively with 33 ng of 2-pyridin-4-yl nz dazol e-
5-carboxylic acid, 20 ul of diisopropylamne and 40 ng ofélal‘é_?%g réodaétl rred

at roomtenperature for 4 h. The reaction m xture was concentrated in
vacuo; the residue was taken up in ethyl acetate/tetrahydrofuran 1/1,
washed with water, saturated sodi um hydrogencarbonate sol ution and 30

satur ated swd gimoobliori de solution, drged over magneCmERJJOSO filtered
and concentrated in vacuo. 2-Pyridin-4-yl-1 H benzim dazol e-5-carboxylic

aci d ~l{) éL [ 5-{( yambld-pheryip@pyllcdrbadiadd eveadd tamle::lﬁmiqn @aptm'mylt bpeabﬁg!s} ggn de
was obtain in the mass spectrum

Cct ober Zogge\ﬂggﬁ%gg?g@gf%@%?é@%%t 40 Exanpl e 194: The fol | ow ng
conpound was prepared according to process variant a): 2-Pyridin-4-yl-

H benzi m dali)OP*i‘e r‘éﬁb«b%ﬁéhﬂll FB“-bﬁerﬁ;ﬂl 1 (15+-anertizpl- Qfﬂ)bﬂjpy!ﬁ]carbamate

anal bgods. kindh ?5%% CRTPRUNA S B A En Lo WS usPRAded sl o Cfm”cliﬁi't W
chloride i nstene with.t16 getfhyimeatieylty azitdeeand stired igrelen defias fer &bl ting
poi nt of 1835 18830 f égcﬁ&? é%&”acaaﬁaeﬁxﬁﬁwle%é]r%é J&%Cﬁ@hb%!d‘g

corrpound wa repare accordi ng processg, varil ant . ) erE)ar ation of
benzyl cw;g@liewgﬁetwsmpwqremdﬁa@ere frigergiog @rn ?ﬂd day.
(L 1;1 car ba”Dle‘nD?'ﬁ:rléhW@t‘,\ﬂ Sdrentrh ey hﬁ{‘m@o ancephrgatbgaphetbon silica gel
ono enyl al an am C
i aoor o vl HhoPMetGarb efiatiol gk ToE delais RS GH By
anhydri de. 5¥hpropyfcarbematé xthus eobiainest iwase @reployaBL inothenept stage cool ed

sol uti on Wagih&GANGRALY RiBdalih.vacuo, treated with 100 m of ethyl acetate
and t hen ex'tract eg th‘?dee ta%Irres by shaking with 50 m each of 5% strength

citric acid 20 solution and saturated sodiumchloride solution. The organic
extract wasc) (repsrativeiof Ggreyi- il Hekfrazel5-fllpropyladhinesoncent rat ed i n vacuo

and h n e 11.

Bzl PR A8 G Rty 4 EYE R FRif R SRCURSONba AR AP of

( 1- cyano- 3- persanitie olsgatpd avithadd? é Ml tapthyisiane. opgi AP WadriethyrBy@R in the

ngt hz L algel ¥hd a%gattuta rtibhﬂ lof Eunad.uﬁmy (ﬂﬂoréd@ arg%n Qﬂ@é@hh@ér affiuRgezs Ir?e .
- compoun

b Bramel o Tobbasiad shafienaiap itbreonRopbSar88 T Kashe i 1% Msitle S7™

trimethyltiwaazride ianal highi vaceaimunties Srm‘fdruk1-f(d)irl -tetrazol-SFdpropplastne eact i on

m Xt Ur e 3as g s iheH il Ra8leTARLr, hydr ochl ori ¢ aci d

d) Preparation of 2-pyridin-4-yl-1H-benzimidazole-5-carboxylic  acid
[3-phenyl-1-(1H-tetrazol-5-yl)propyllamide:
0.9 mmol of the compound of Example 195¢c was dissolved in 5 ml of dry
25 DMF and treated with 0.9 mmol of 2-pyridin-4-yl-1H-benzimidazole-
5-carboxylic acid, 0.365 ml of diisopropylamine and 415 mg of TOTU, and
stirred at room temperature for 20 h and at 50°C for a further 4 h. The
reaction mixture was concentrated in vacuo; the residue was taken in ethyl
acetate, washed with water, saturated sodium hydrogencarbonate solution
30 and saturated sodium chloride solution, dried over magnesium sulfate,
filtered and concentrated in vacuo. The crude product thus obtained was
chromatographed on silica gel using dichloromethane/methanol/water/-
glacial acetic acid 60/10/1/1. 2-Pyridin-4-yl-1H-benzimidazole-5-carboxylic
acid [3-phenyl-1-(1H-tetrazol-5-yl)propyllamide, was obtained, which
35 decomposed from 87°C and had a molecular peak at m/e=425.2 (MH+), is
obtained.




and allowed to stand overnight in a refrigerator. On the éol‘}l&%
m xture was concentrated in vacuo and chronmat ographed on sr ica ge

usi ng di chl oronet hane/ net hanol 9/ 1. The benzyl [3-phenyl-1 -(1 Htet razol -
5-yl) propyl ] carbamat e thus obtai ned was enpl oyed in the next stage w thout
further purification. c) Preparation of 3-phenyl-1-(1

Htetrazol - B OHO0GIPI am ne: 15 337 n§Oof the conpounBCITERBROHB40 195b wer e
dissolved in 2 m of acetonitrile, treated with 0.477 m of

triethyl si| BxampEntO@ir oS- Bhemytaretnwﬂarmr{& pariding-gp Htbleazeinpfiazoles

pal I adi un(11) chloride &nchiBbhylfRRinEFEHiohR! AdiX trifRiorehdetate The cool ed
solution was filtered, concentrated I'n vacua and the residue was dried in
a high vacuum The 3- phenyl -(1 Htetrazol -5-yl)propylam ne 20 thus

obt ai ned was reacted further. d) Preparation of ridin-4-yl -

H benzi m dazol e-5-carboxylic acid [3-phenyl -

Htetrazol -5-yl)propyl]am de: 0.9 mmol of the conpound of Exanple 195c was
dissolved in 5 nl of dry 25 DW and treatgd wtH~Q _9-mmol of
2-pyridin-4-yl-1 Hbenzin dazol e- 5-carbojylicjacid, 0.365 nl of

di i sopropyl am ne and 4 Ty * iR S red at, foomtenperature for
20 h and at 50C for a % reac?r on M Xture was concentrated

i n vacuo; the residue was taken AN et iyl acetate, washed with water,

saturat ef sodi um hydrogencarbonate sol ution 30 and saturated sodi um
chloride solution, dried over magnesium sulfate, filtered and concentrated
in vacuo. TReLwr ‘&WQJ?W[WHDQQWMEP&QMQH’CM chromat ogr aphed on silica
gel using dichl oronet hane/ met hanol wat er/ - glacial acetic acid 60/10/1/1.

2- d 4- d 5- | d

L eyl 1 5 B8, G B G Fermip e “ore GisBended in gooum s
deconposed &eeiondiie amtmm@u to rifi ectol -éE q@emm %Ciwﬁl@toﬁmotst(lWﬁA gs

S bnenoto, Zf0.854 ARAY, of Miih W’wgé@'%f%ﬁﬁgﬁdggﬁﬁmhﬁ 10

5. car bonyl ) S %]yamre;r[\ i BOSP 1 ) P, s R gL Qqsseauently stirred

L- 2- ﬁ\m nf) ﬁap*ﬁﬁﬁ@ f&ﬁﬂﬁ@&hh}“iﬂllﬂmmﬂiﬁ 50 g0 20894m8l) of b lonybarbohyi- od

t en 00l e (0]
5T o) b AR 88D SartSRERSH BalAhaBh dopwRETh B Filfe BRGIRSS O
azodi car boxm%?@%ﬁﬁftﬁ%t%mp%rﬁbﬂﬂn was got tatHP‘é'edtt@rFt?@r elpe\rea “3NCG-he course

0f|50 ma. leg@ riﬁkﬁléelg%gs\/tﬁén%N@ﬁ@@ttﬁﬁﬁéﬁ(e@étla’tfseg foRt2 h3rid was waﬁnaago A
nceton tri | 9 0E ik 8RabpBlion g7 el HOR! B Moo, SR e Reipde or ¢ i s
t he tenper apessusasandt thel |cudel poduct ewaboperifies Chy 1meTieniressure was t hen
al loved to ghiprdiB8-IphYt oRCsili®d ded. DB AMEN:PEA eiter removal of the
solvent, 20.8 g (yield 45%) of clean N-benzyloxycarbonyl-L-serine
20 B-lactone (see also Org. Synth. 1991 (70) 1ff.) were obtained in fine
needles. Empirical formula: C11H11NO4; M.W. =221.2; MS (M+H) 222.1

15.5 ml (63.51 mmol) of N,O-bis{trimethylsilyl)acetamide were added under
an argon protective atmosphere to 7.3 mi (57.36 mmol) of N-ethylaniline in
25 250 ml of acetonitrile and the mixture was stirred at 50°C for 3 h. A solution
of the above lactone (10.7g, 48.37 mmol) dissolved in 250 ml of
acetonitrile was then added at 20°C and the mixture was heated under
reflux for 17 h. After removal of the solvent, the residue was treated with
saturated sodium carbonate solution, the pH of the solution not exceeding
30 9. The aqueous suspension was washed with a little diethyl ether and then
adjusted to a pH of 6 to 7 using concentrated hydrochioric acid and
adjusted to a pH of 5 using NaHPOgs- buffer. The agueous solution was
extracted with ethyl acetate a number of times. After evaporation of the




to RT. The reaction solution was freed fromthe sol vent updg h&ditpad
pressure and the crude product was purified by nmedi um pressure

chromat ography .on silica gel  (DCM AcCN:. 25/1) After renoval of the
solvent, 20.8 g (yield 45% of clean N benzyl oxycarbonyl-L-serine 20

(3- Iactone (see also Org. Synth. 1991 (70) 1ff.) were obtained in fine
needl es. EnWOIGH006} nul a: Cl1 H11 N&;, MW = 221. 2POUEPARQp3402. 1 15.5
m (63.51 mol) of N, O bis(trimnmethylsilyl)acetam de were added under an
argon pr ot e&e[ve8t atheo sieaise ﬁré‘dli‘c%“fﬁs taingd o) vigld Rf A3 & D-ne in 25

250 m of agkh@ricalfoireulanGmssNBGH; Lmer\ry\aszaciem mMedvat)3a8.dor 3 h. A
solution of the above |actone (10.7 g, 48.37 mol) dissolved in 250 m of
acetonitrile was .then added at 20C and the m xture was heated under reflux
for 17 h. ABzmir(@advaimal of Hbicswl ehlotridetwerer adileld elropwise ratat1®8Cviiot h

saturat e§ S 98! HMGABRRAARE Snd M rililire W%&W{?r"i?]&’fortdﬁﬁm 'Léé bﬁﬂnﬁ?@é¥!93<ceed' ng

30 9. The aqueous suspensi on was washe | 1tt y her and
then adj ustBgnNY@MINQRHoBoNs @sid 8:8ithd28 diic dRPht easSHVaﬂlor &k @fcid and

adjusted to rﬁetnhh@lf was uﬁeﬁgaddecafhd e hekiurd heasagtieed it Sobt ifen 3¢as

d h b f: f th
Gt ober - 2005 SIS AT BTTa 0T FEAMIRGC? B AN S5 RoefibR qraHARAER, Bedduct was
obt ai ned i n resigiie wdsotakas wup(in. elthgb acet@epand saished with sodignosbopale;, MW =
342.4; W& (MsldhioA4Arér @vagndi‘n%trérfgf ﬂnergmv m%fndt;mrﬁrax roﬁB{/%éa‘?% IEfLnadded

dropvvr se at ano S str rred for 30
LS - amoAETRPRrP R BrPiaR BN BRIt 7 4148 G Y68 21 g
di ssol ved i rlL-Z-&mﬁhoelhyl 3rphbaylahmineropidaateadde dbtaindd t Bepiricel ttrrmul@s stirred

at -10C for ézglﬁgn}\' Wnd ﬁq‘g{gﬁo@m% Etﬁer 3 h. After evaporation of

t he sol vent e was p i acetate and washed with
sodi um car bonate 10 soI ution. After evaporation of the solvent and

By ¥ T UL RIRe R of B proStaE g@“ ar@ph“ %r‘m%t""‘m e B ! onat &

wad bt ai medrORRY CEHPANG, HiYe. dSeold ARDDIS i o ey 1ODENG M) se7 5

15 For the roa!niwsil(m% Paé)rprze@bmreadgedumdenrrmrgg@s,ar@'ehydmggn (wfast he Z-
tected d f

ot el yst (1075EA 0 fioing ZpRReci brbllp M BRerPCoRRIcRA Gemotilf Aol

passed i n udftering g¥ the spinlvst ead G{:)’ia@elfﬂt!ﬁ‘ﬁdhﬁé@rﬁteo%ﬁl%ﬁfelk@ &@WQ@&WI- Af t er

filteripg ofd- ?ﬁérgzrmmbmorﬂ@da@aa@pem) Réerk hebthirdd GErﬂprrraancﬂrrﬂfla

L-2-am noet (quant.) were obtained.
Enpirical fofyf QNQ%WBN%QMM+%Q M5 (M+H) 223.1 Process step
b) 2.4 g (10.03 rrrml) of 2-pyridin-4-yl-1 H benzoi m dazol e-5-carboxylic

acid 25 prengresh exarrpl e 183 were suspended in 350 m of DWMF and

treated successwe %12 80 rrm)lr% of TOTU and 2.3 m (13.52
mol ) of 4 g (100 mmol) of 2 pyn in-4-yl-1H-berizoimidazole-5-carboxylic aci

25 prepared as in example 183 were suspended in 350 ml of DMF{ and treated
successively with 4.2 g (12.80 mmol} of TOTU and 2.3 mi (13.52 mmol) of
ethyldiisopropytamine. The mixture was stirred at RT for 10 min and 2.8 g
(12.60 mmol) of methyl (8) 2-amino-3-phenylaminoethylopropionate
prepared according to a) were added to the resulting clear solution. After

30 stirring for 2 h, the mixture was concentrated under reduced pressure and
the methyl ester of the title compound was isolated by flash
chromatography on silica gel (DCM:MeQOH = 9:1).

Yield: 4.36 g (98%), empirical formula: CosHosNsO3; MW, = 443.5; MS
(M+H) 444.3

35
4.3 g (9.7 mmol) of the methyl ester thus obtained was hydrolyzed in
400 ml of methanol by the addition of 200 mt of 1M sodium hydroxide
solution at RT for 2 h. After evaporation of the methanol, the suspension
obtained was adjusted to pH = 5 using NaH>POg4- solution. The product




et hyl di i sopropyl am ne. The m xture was stirred at RT for 1 32.8 ¢
(12.60 nmol ) of nethyl (S) 2-am no-3-phenyl am noet hyl opro%?%ﬁg?%rawérepar ed
according to a) were added to the resulting clear solution. After 30
stirring for 2 h, the m xture was concentrated under reduced pressure and
the nethyl ester of the title conpound was isolated by flash

chr omat ogr aply 09/00610i ca gel (DCM I\/emlzz 9:1). Yield: PETABPGO/09349 ,
enpirical forrmula: C25H25N503; MW 443.5; M5 (M+H) 444.3 35 4.3 g (9.7
mol ) of t hereoigitayds Eemdhetﬂmﬁ:omlbndha@dumwfﬁpm Bluyitiegticnnby me@naiof of

met hanol byﬂéﬁcﬂﬁﬁhéﬂo@%ﬁ& §RO~%rea EI Dmmi‘lﬁdf)oéhﬁl%reéé’ﬂa%éon at RT

f 2 h. Af b d

ad] ust od t OHBHC: . BRoIARABEOI TA] eI, 496 Or Ste: Ayobofbbar 2003 VIO
01/00610 82 F?éﬁi/l&ﬂ@@e%ﬂﬂ(mﬁd‘pm-ﬁt-ﬁa Hmm:bazdelﬂatl on in the course of
this. P |f|ct|o t ography on silica gel

(DCM Me C@lr @%’B*\Sﬂ@&f"&ﬁ @%‘I’ t'ﬁé’&@g&%g%et gnl ltorlyl e/ 0. | :3/0 TF,%\) yi el ded
2 92g (yi el mea@alé@rr@slapﬁemlgiszamemw =2429.2; M&Mwhﬂ@prﬁ melting

H benzoi m d 59& ﬁ %ﬂﬁﬁ%ﬁggé)@%ﬁﬁhgwﬁggg{hg%c| d trifluoroacetate.

Enpi ri cal rrrul MW = 42 (MtH) 430.3; nelting
poi nt : apprOX| mat el y 258C (wi th deconposition). Pharmacol ogi cal exanples
10 | kB ki napgaafrhht¢sieqgit leéxarﬂ'mesactl vity of the ikB kinase was determ ned

using t rotein Kinase Assay Systent (Promega catal og 1998,
p. 330; ﬂgnaﬁﬁggagsg ertﬁg TECTTM DNA- dependent prot ei n _ki nane

procedure) . TﬂTﬁeaCtWItY]ﬁéthdlSB ma&q E@Sffﬂ%ﬁ{m{@@a ysdng ties ' Pigemast %&T:Ol’dl ng to
Z.J. Chen (E%tleéﬂﬁ %8@\3 %8& locg1 wmﬁ Sfaligolist he

substrate pe ﬁ%&(wag\lm% Wﬁﬁr@%} ge{tegf:ti on

buf fer con H%ds
(DTT), 10 ”MrBsG'W@s%pQﬂfmm’@m e—ieL:H)ceﬂ\/leéttrmtt;rambecmyg tphhd pBaee, (CEllM

i i nez A P Met hod
o N s&;@p% S S gy S 01
and casei n (RptieréeHp)s-PBKOSGL WQ’&QNHEhé@OU%thTPHer%B?%ﬂN e test

kits of UpstahRindd @beﬁmqhegzsacmrﬂanot el e Gﬂé)C@dﬁMedt@IﬁtotHi@ltol
manuf acturer_at an oncenirat,l

t
phosphocel | #Pb&b 1 F%rﬂ g(imrog Omﬁ?’s@é@iﬁ 4p1“é"f’8£‘et‘ Hrh SéB?‘@ 1uM
phosphocel I nh:omeysxﬁsieplzﬂ arat50 pMPKRNRBtoprising t1huGihef yeorPréé'B&mdl ng aspiration

system t menbranes (1 kB kinase) were then neasured
ina W ac ﬁ{(r;%ll:’?—[{)\a F‘RS(%I(%}'[%I FI ation_counter. 100 i M of the test substance
wer e enpl oyé4MRrdegendent protein kinase (PKA), protein kinase C (PKC) and casein

kinase 1l (CK 11} were determined using the appropriate test kits of Upstate
Biotechnology according to the procedure of the manufacturer at an ATP
concentration of 50 uM. Differently, no phosphoceliulose filter, but

25  MultiScreen plates (Millipore; phosphocellulose MS-PH, cat. MAPHNOB10)
with the corresponding aspiration system were used. The plates or
membranes (kB kinase) were then measured in a Wallac MicroBeta
scintillation counter. 100 uM of the test substance were employed in each
case.

30
Each substance was tested in a duplicate determination. The mean value
of the blank (without enzyme) is subtracted from the mean values (enzyme
with and without substances) and the % inhibition is calculated. ICsq
calculations were carried out using the software package GraFit 3.0. Table

35 6 which follows shows the resuits.




case. 30 Each substance was tested in a duplicate deter m%aéétgﬁ'erz rrean
value of the blank (w thout enzyne) is subtracted fromt nean va
(enzynme wth and without substances) and the % inhibition is cal cul at ed.

| C50 calculations were carried out using the software package GaFit 3.0.
Table 35 6 which follows shows the results. 23 Cctober 2003 WO 01/00610 83
PCT/ EPOOY 05¥49 014¥18d06: Ki nase i nhi bi 8Bon at a substaﬁga-/%BﬂQ/Qﬁ?’r‘%ti on of

|1(r)1g| 't\)/: '?lron% P'R’ﬁ‘u‘g ‘%ﬂf‘é‘ﬁ%%ﬁf"hﬁ%tg‘hn e P"@%‘%@ #%ngsr%é@? 1170160

12420160 14if00d 1690114 201366370 2134263160 3516n.d.n.d.n.d.
3736n.d.n.d.n.d. 108101392 1132524‘%70/(17% 1800. 43n. d. n. d n. d

1810. 62n. dfa—dn—d: e n _Lvo 361 A—e— neans
not deternin a[%p'@:t( 'fBL56'6‘§984 /at'BEﬁP‘ rTF ER A co %( bt the
formul a | numoer nhibition inkiibition | ' % inhibition
5 25 0 16 - 19
6 72 0 46 14
7 22 0 15 10
8 4 0 9 7
11 7 0 16 0
12 42 0 16 0
14 7 0 0 0
16 9 0 11 4
20 1 36 63 70
21 34 : 26 31 60
35 16 n.d. n.d. n.d.
37 36 n.d. n.d. n.d.
108 1 0 13 92
113 25 . 24% ‘ 7% 17%
180 0.43 n.d. n.d. n.d.
181 0.62 n.d. n.d. n.d.
192 0.12 n.d. n.d. - n.d.
193 0.36 n.d. n.d. n.d.

5 n.d. means not determined




5 and/or a stereoisoneric formof the conpound of the1%31§¢& * apspor a
physi ol ogical ly tolerable salt of the conpound of the for wher e one
of the substituents Rl, R2, R3 and R4 is a radical of the formula Il 10 , N
Z (Il)y T~ WR9 in which 15Dis R8is RY isl. 20 2. 25 30 -C(O-, -9O-
or -5(02-, hydrogen or (Cl-C4)-alkyl, a characteristic radical of an

am no acid, which is derived froma ﬁﬁturally occurring a-am no acids from
the group consisting of alanine, valine, |eucine, isoleucine,

phenyl al anift@ent§iag8ene, tryptophan, serine, threonine, cysteine,

met hi oni ne, aspar agi ne, glutanine l'ysine, histidine, arginine, glutamc
acid and aspart aci d a istic radical of an amno acid which is
derived frdm A\QWPH8UQQC%§“QEF ?%é not naturally occurring, such as 2-
am noadi pi ¢ acid, 2-am nobutyric acid, 2-am noisobutyric acid,

2, 4-di am nobutyric acid, 2,3-diam nopropionic acid, 1, 2,3, 4-

t et rahydr oi soqui nol i ne-1-carboxylic acid, 1,2,3,4-tetrahydro-

i soqui nol i ne- 3-carboxylic ggid -amRtopi neli ¢ acid, 3-(2- thienyl)alanine,
3-(3-thienyl)al ani ne, osar gosi ' pecolic 2- am nohept anoi ¢ aci d,
L

hydr oxyl | ysi ne, N—net%yli ola 6- N- netﬁylly5|ne nor | euci ne,

N- net hyl val i ne, norval i ne, Nor nisghi né-R23 COct ober 2003 85 al | oi sol euci ne,
4- hydr oxyprol i ne, aIIohydr&xnyﬂlne al | ot hreoni ne, 3-hydroxyproline,
3-(2-naghthy|)a|an|ne 3- (B2 napht hyl al ani ne), honocyst ei ne,

honophe yIaIanlne honocystei ¢ acid, 2-am no-3-phenyl am noet hyl propi onic
acid, 2 am no- 3- phenyl am nopropi oni ¢ aci d, honotrypt ophan, cysteic

and/or a stereoisomeric form of the compound of the formula | and/or a
physiologically tolerable salt of the compound of the formula {, where one of
the substituents F{1 RZ R and R is a radical of the formuia [l

i0

Z

~.__-N
D7 | )
Rs

RS

in which -
Dis -C{O)-, -S(0)- or -5(0O)2-,
15 FlB is hydrogen or {C1-Cg}-alkyi,

Fig is 1. a characteristic radical of an amino acid, which is derived from a
naturally occurring o-amino acids from the group consisting of
alanine, valine, leucine, isoleucine, phenylalanine, tyrosine,
tryptophan, serine, threonine, cysteine, methionine, asparagine,

20 glutamine, lysine, histidine, arginine, glutamic acid and aspartic
acid,

2. a characteristic radical of an amino acid which is derived from

an amino acids which is not naturally occurring, such as 2-

aminoadipic acid, 2-aminobutyric acid, 2-aminoisobutyric acid,

25 2.4-diaminobutyric acid, 2,3-diaminopropionic acid, 1,2,3,4-

tetrahydroisoquinoline-1-carboxylic  acid, 1,2,3,4-tetrahydro-

isoquinoline-3-carboxylic acid, 2-aminopimelic acid, 3-(2-

thienylalanine, 3-(3-thienyl)alanine, sarcosine, pipecolic acid,

2-aminoheptanoic acid, hydroxyllysine, N-methylisoleucine, 6-N-

30 methyllysine, norleucine, N-methylvaline, norvaline, ornithine,




acid, 3-(2-pyridyl)alanine, 3-(3-pyridyl)alanine, 3-(4- } i ne,
phosphi not hri ci ne, 4-fl uorophenyl al ani ne, 3- fIuorophenqu%fi{%%tl}slﬁ%er‘,aid%l‘j3

2-fl uorophenyl al ani ne, 4-cuoorophenyl al ani ne, 4-nitrophenyl al ani ne,

cycl ohexyl al ani ne, 10 4-am nophenyl al anine, citruline, 5-fluorotryptophan,
5- met hoxyt r pt ophan, net hi oni ne sul fone, nethionine sulfoxide or -NHNRL
-CON(R11) 2, in which R11 is as defined®elow, 3. aryl, in which aryl is
unsubstituted or sub tjtrted and is, derived fron1the9froup consi sting of

napht hyl , such as 1PHSBREWINE 15 2-HBHHOKYRIOIBE pheny! FONYGERYSIne,
ﬁ- :)i pheny: yIh 3- bi Elaﬁoiﬁrgd;maed 34wbllrc§bb@lﬂ(ylir;d,, I:ﬁ]ﬂ Eg?htrhgg?lahlneor ewyl-, 4.
et er oar avin r
unsubsti %/ut ed orgsugtaghgrﬁ'lé%ﬁﬂe d ar ﬁddg?ﬁ(;g%ngs ar ali‘ngg?[\epyigmnua%e group
consi sting of pyrr olh@mQOrYﬁmaClé 2mmiapa}-pheoyanvhesthgiprorsoniazaid, 2-
thi azol e5 isothi az°|aﬁmn6%téﬁﬁg)iﬁnm%p$®ﬁi?ﬁ?éa@cﬂ¥OE moiryptophan, - cysteic

1, 2, 3, 5-oxat hi adi azol e-2-0 tri azol ones, Odxa |az 1'soxazol ones,
oxadi azol i di ndi ones a¢#hi azol es3-8- Ryl QWW o- 2,4- &(@n@gndyl)a!amne

5-0ox0-1, 2, 4- t hi adi azsod4e;§yndwammee,pn@xphmrme 4-ﬂ9®r‘o@heh?l@ld?ﬂ% &-

i ndazol e, phthal a2| Cblf]@ Hﬁ i soqui nol i ne, qu NoX

qui nazol i ne, qui nnof HEP LY and benzo- fused2 ‘é?fE’P Q@ﬁinme

cycl ohexa- or cycl oHegtlaropheagatimine;atdinitesplafnyidiasiae, fwbbheﬁylala@me or the
radi cal or 3-pyr rolyl as 4-

5- pheny]SO 2-pyrrol 5?/ %nﬂﬁpgan@?}%rﬁ)@ﬁm hyl |C?rin I&?Dl %?@Rmt%)t(lpw "hyl - 2-,
-4- or -5-im dazol yb;mettmx &t@@hatzr methlgnmessuib)nesanathmmej)smfmda| de,

2-pyrazinyl, 2-, 4- opINE-HR! -mtuml ) ?in,wrﬁchﬂr |§ab@@ﬂh¥bbeﬁﬂ@5“ tuted
2-indol yl, such s 1- et hy] - ny yl oxy-,
5-chlor- or 4,5- Dﬂe&"% ’Phcﬂﬂ"y'ﬁ u Sﬁbﬁféﬁ‘fﬁﬂ 925U9$t'tu@ﬁ @ag||§|denved

21 5,6, 7- tfatrzihydro aonndnéygroupcmhguba.pg icbibha hn, (r]I @HMh ,a®-1-nd hmrys i
- QX | 0
i nol iyl - v MR ey Repo el aﬁ%uﬁv‘ﬁq nd”
pi perazi nyl, benzoﬂfﬁ!alzmwvl awlihiyl dnolfludreinylyl , pyrrolidinyl such as 2- or
3- (N 23 Cct ober 400RcRhoHR1 ALY ab1 nx% @e@gwqb'mbh AdibRgol L ny! .

t et rahydrot hi enyl or benzodi oxol"any kyl is
| i near or branched HH%“*P%"U‘GHS%%%‘{H%G éf‘drﬁfﬁode"‘-’@id ape fadicaidemt ut ed

i ndependent |y of onghe @r@.ﬁwtdmeislﬂm 5ot1p9m95le,, itridadlé hparaybldl, Soxaeledst i t ut ed
or sibsigtureo, 5 S RRBER HlalRY) yids AT St .
12 ring menbers, inhhBoroxatbiadiazole-2-oxides, triazolones, oxadiazolones,
isoxazolones, oxadiazolidindiones, triazoles, 3-hydroxypyrro-
2,4-diones, 5-oxo-1,2,4-thiadiazoles, pyrazine, pyrimidine,
indole, isoindole, indazole, phthalazine, quinoline, isoquinoline,

25 quinoxaline, quinazoline, quinnoline, carboline and benzo-fused,
cyclopenta-, cyclohexa- or cyclohepta-fused derivatives of these
heterocycles, or the radicals 2- or 3-pytrolyl, phenylpyrrolyl such
as 4- or 5-phenyl-2-pyrrolyl, 4-imidazolyl, methylimidazolyl, such
as 1-methyl-2-, -4- or -5-imidazolyl, 1,3-thiazol-2-yi, 2-, 3- or

30 4-pyridyl-N-oxide, 2-pyrazinyl, 2-, 4- or 5-pyrimidinyl, 2-, 3- or

| 5-indolyl, substituted 2-indolyl, such as 1-methyl-, 5-methyl-,
5-methoxy-, 5-benzyloxy-, 5-chior- or 4,5-dimethyl-2-indolyl,
1-benzyl-2- or -3-indolyl, 4,5,6,7-tetrahydro-2-indolyl,
cyclohepta[b}-5-pyrrolyl, 2-, 3- or 4-quinolyl, 1-, 3- or

35 4-isoquinolyl, 1-oxo-1,2-dihydro-3-isoquinolyl, 2-quinoxalinyl,
2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl, piperazinyl,
benzothiazoly!, dihydropyridinyl, pyrrolidinyl such as 2- or 3-(N-




10 heterocycle is unsubstituted or substituted, 5.4 -O

hal ogen, 5.7 -CN, 15 5.8 -CF3, 5.9 -S(O) X-Rl1, in whi cﬁ%?gto?ﬂem%ﬁt eger
zero, 1 or 2, 510 -C(O-OR11, 5.11 -C(O-NR 1)2, 5.12 -N(R11)2, 20
5.13 (C3-C6)-cycloalkyl, R11 5.14 a radical of the formula or R11 5.15 a
radical of the fornmula R 1 in which 2% R11 is a) a hydrogen atom 30 b)
(C1-Co)-al kyl, in which alkyl is unsu Stituted or nono- ,

trisubstituted 1. i j aryl i ituted Qr |tuted 2.
het er oaryl havi ng g‘hﬂg")@ rrolY_}ﬁbgbrenbers E?L#Bi&ﬁﬁer ocycl@%&ﬁ@ '8y Ito 12
ring members, 4. HatrelgdrottBenyl i bebzadipnolinkyl , in which n is the integer

zero, 1 or 2 argl aloute Lélky!nS[Hb%méNt&ﬂ Olis ”Fﬂﬂé?’ar ol braq{ch%% Q’hho'@@r 2003
87 5 trisubstitute |nde endent |y of one” anot her c{ dna ogen or - COOH,
indgpen

6. - O (C 1-CS) - al kyunsgpstitpted eomanac)diapyirisubstitis e@tfmfsmu t ut ed
or subsgituted, d)aghgh&r ryI having 5 to 14 ring rrenbers or e) a

het le havi to 1 d th f (R11)2, R11
ndepentient 1y of ors 1angbhdh IS ERAT HESHTHNSH S UBstefedo 7 15 1. aryl,
in which aryl is urGgbshetendbagl ohavingsti ttat éd, rihg hebatbeasylinhahicty 5 to 14
ring menbers, in which RetCLoRl Y udstinsHilePDF Shibdfidey, Substituted,

5.3 a heterocycle having 5 to 12 ring members, in which the

10 heterocycle is unsubstituted or substituted,
54 -OR',
55 =0,
5.6 halogen,
5.7 -CN,
15 - 5.8 -CFg

5.9 —S(O)X—RH, in which x is the integer zero, 1 or 2,
510 -C(O)-O-R'",
5.1 -C(O)-NR'Y)a,
512 -N@R' s,
20 5.13 (C3z-Cg)-cycloalkyt,
b R‘H

R
5.14 aradical of the formula = R

or
5.15 aradical of the formula —— Rt1
in which
25 R'is a)  ahydrogen atom,

b) (C{-Cg)-alkyl, in which alkyl is unsubstituted or
mono-, di- or trisubstituted
1. aryl, in which aryl is unsubstituted or
substituted,
heteroaryl having 5 to 14 ring members,
a heterocycle having 5 to 12 ring members,
halogen,
-N-(C1-Cs)n-alkyl, in which n is the integer zero,
1 or 2 and alky! is unsubstituted or mono-, di- or

30

QA wom




3. a heterocycle having 5 to 12 ring nenbers, in which t t}g} r %cle IS
unsubstituted or substituted, 15 4. -(Cl-C6)-al kyl, in whi c% ﬁb

| i near or branched and is nono- or disubstituted by phenyl or -OH, or 5.
-C(O-R10, in which . RIOis 1. -OR11 or 2. -N(R11)2, or 20 R8 and R9
form together with the nitrogen atomgand carbon atomto which they are
each bonded, a heterocyclic ring of the fornula Ila in which 25 D, Z and

RLO are as defined in formula | subéth?eoaﬁq e?t%ﬂtl)?toq”&ﬁé tnra)‘?hé ﬁl cal
-CH2-, B is an oxygen atom sul fur at nitrogen om or ddrial

-CH2-, X is an oxygen atom sul'ﬁ@lﬁggfﬂ@ﬁbymct@ n atom or the rad| cal 30
~CH2-9 Y is absent or is an SXYER(C algHldrur atom nitrogen atomor the

radical -CH2-, or X and Y to%etcg(é orm a phenyl, 1,2-diazine, 1,3-diazine
or a 1,4- diazine radical, 6k 2003 88 10 15 20 25 30 where the ring

system Bor ned by Q A ¥ Y, ab/laindvhibl arglds beBuBs0icROs aibdsited, nor e tha][l
one oxygen atom is t ap atom atomor nitrogen atom i
Ais a mtrogen atom régnt ai ﬁgerﬁgty[ Hﬁ?"ggt%gchll%ﬁ@gsrﬂ?ﬁ??r%?{)m contains 1,
2, 3 or 4 nitrogen atone) andavhﬁemcanied)qagregﬁterimmgmﬂmbmeram not occur
at the same time, Y}’Bﬁ{eecé@ fgﬁb%gyﬁﬂé'ﬂdj éﬂ:&énﬁy dtborfd a%thgr t he

u 8 | - substi

carbon atomis unsubstitute or tr tute ndependent |y
of one another by (®RN@®) ohakide) in which alkyl is unsubsti tut ed or nono-

or di Slflet iz ed b)ﬁry]r ih- thQT'a?ﬂy@s ubSdosihedl Bibstituted: hal ogen, 1.4,
N2, 1.5 - NH%’ eteroary %avmg 5 to 14 ring members, in which heteroaryl is
unsubstifuted or substituted,
3. a heterocycle having 5 to 12 ring members, in which the
heterocycle is unsubstituted or substituted,
15 4. -(Cy-Cg)-alkyl, in which alkyl is linear or branched and is mono-
or disubstituted by phenyl or —OH, or
5. -C(O)-R'°, in which
Flm is 1. —O-Fi11 or
2. —N(R )2, or
20 RB and Rg form, together with the nitrogen atom and carbon atom to which
they are each bonded, a heterocyclic ring of the formula lla

\n”’fl\/z (Ha)
N
X\Y
in which
25 D, Z and Rw are as defined in formula i,
A'is  anitrogen atom or the radical -CHo-,
Bis an oxygen atom, suffur atom, nitrogen atom or the radical
-CHg-,
Xis an oxygen atom, sulfur atom, nitrogen atom or the radical
30 -CHo-,
Y is absent or is an oxygen atom, sulfur atom, nitrogen atom or
the radical -CHyp-, or
X and Y together form a phenyl, 1,2-diazine, 1,3-diazine or a 1,4-
diazine radical,




1.6. -OH, 1.7. methylenedioxy, 1.8. -C(O-CH3, 1.9. - . - CN,
1.11. -COOH, 1.12. -C(O-NH2, 1.13. (Cl-C4) -al koxycar%?%?m%ﬁr%z??’

phenyl, 1.15. phenoxy, 1.16. benzyl, 1.17. benzyloxy or 1.18.

tetrazolyl, or RO and Z formtogether with the carbon atons to which they
each are bonded a heterocyclic ring gfgthe formula lic NRLi D i ([1CO

| w vv 23 Cctober 2003 89 in which D, R8 and Rl11 are as defined in formula

I, T is an oxygen at omnsilll thid! rifd Qfbteh tHQEEN (Rt AMAQTK t ey adiaak - CH2-,
5 Wis an oxygen atom sul fur atom mtré\%gen att?‘m or the radical - CH-, V
is absent or is an oxy§&RP IRMSHMAIRS HOYMOTE hAgAe SRWRHA Y ReX radi cal

-CH2-, or T and V or Viand: ¥¥ioaggehetorhpsalf@ atbangt nitrbg2nditami ing, is
1,3-diazine 10 or a 1,4-diazine radical. r i e rmed by
N, T, V, Wand two car @Oﬂﬁrogggnito%%og%gs\rﬁ@? ”ﬁ%ﬁegtﬂfahadr!%o%%ﬁ;%xé%éﬁ at om

not noke than one sul fagntainsrh 208 o, 4 ditrc@epratams an@dyderasomxygeher e an
oxygen atom and sul fur ti-Ae, and 15 where the
ﬁﬁ\h‘%éﬂi@f? a\%’(g\ncgicﬁb‘lr o@luriRehS aimctiriE,

ring systemfornmed by / two carbon atons IS unsubstituted or
mono-, di- or trisubstivwhfredhe; feRs¥awemieimed tynkl. ahofnér Bopndee
substituents defined ak@yon HiRls dndubstRutbdld? moAdd di-e teddistitgtelist i t uent s
R, R2, R3 and Riin eir?gé]pecn%se%tlyzgf bﬂgea"neo'%ﬁgr”b'yy(cﬂf-cgﬁ%k?l? GhNGhicR & 2°

10 alkyl is unsubstituted or mono- or disubstituted by

1.1. -OH
1.2.  {Cq-Cg)-alkoxy,
1.3. halogen,
15 - 1.4. -NOg,
1.5. -NHop,
1.6. -CFja,
1.6. -OH,
1.7. methylenedioxy,
20 1.8. -C(O)-CHs,
1.9. -CH(O),
1.10. -CN,
1.11. -COOH,
1.12. -C(O)-NH2,
25 1.13. {C1-C4)-alkoxycarbonyl,
1.14. phenyl,
1.15. phenoxy,
1.16. benzyl,
1.17. benzyloxy or
30 1.18. tetrazolyl, or
F{g and Z form together with the carbon atoms to which they each are
bonded a heterocyclic ring of the formula lic

0

N R11
\D/ | W/“\T/ (tic)
RRr  w

\V/




1. a hydrogen atom 2. halogen, 3. (Cl-C4)-alkyl, 4. het (985 %1¥% ing 5
to 14 ring nenbers, in which heteroaryl is unsubstltute puted,
5. a heterocycle having 5 to 12 ring nenbers; in which the heterocycle is
unsubstituted or substituted, 6. (C 1-C6)-alkyl, 7. -ON, 30 8.

-0 (Co-C4) -al kyl -aryl, 9. C)(Cﬂ C4)-al kyl, 10. -OR 11, 11. -N(R11)2,
12. -S(OxR11, in mhlch X is the |nte83r zero, 1 or 2, 35 13. -NO2 or 14.
-CF3, R5is 1. a hydrogen atom 23 Cctober 2003 90 2. -OHor 3. =0, and
R6 is 1. aryl, fromthe group consisting of naphthyl, 1-naphthyl,

2- napht hyl , phenmechlphenylyl 2- bi phenylyl, 3-biphenylyl, 5

4- bi phenytyl, ryl is unsubstituted or
39 §| SlTbst i t Ot e%%gh”ed ih kil A

nonosubstitute frisubstituted, by identical or
di fferent radi chisanaxsgematony, slfir abers sitfaggnatorcat @Q)raapw

(CL- Bl al koxy .y RALACEHqN hidn, ifulatoh! fitie@BAMRORY lor :hac}aem hydr oxy
10 (C1-CA4)-al ky mijt ydroxyrret hyl or '1-hydroxyet hyl or
2- hydr oxyet hyl , Li%%/ienedloxy, et hyl enedi oxy, fornyl, acetyl, cyano,

hydr oxycar bonyly @@b@@ﬁﬁ@.b@raﬂ ox{§en @bm, ahikexatear, bﬁﬂﬂiyd;en ateenyr thehenoxy,
benzyl, benzyloxy azonI 15 2. phenyl nmono- or disubstituted by
20 3. 2.1 - CN, -O(Cl C4)-alkyl, 2.4 -N(R11)2, 2.5
-NH-C(O-R1 2.6T aﬁﬁ@)’ >oIRl/land W wbgethek form arpsheinlyt, gdg2dizzne, 1,3-dmzi@e or

10 or a 1,4-diazine radical,
where the ring system formed by N, T, V, W and two carbon
atoms contains not more than one oxygen atom, not more than
one suffur atom and 1, 2, 3 or 4 nitrogen atoms, where an
oxygen atom and sulfur atom do not occur at the same time, and
15 where the ring system formed by N, T, V, W and two carbon
atoms is unsubstituted or mono-, di- or trisubstituted
independently of one another by the substituents defined above
under 1.1.t0 1.18., and
the other substituents F{1, Rz, F{S and R4 in each case
20 independentiy of one another are
1. a hydrogen atom,
2. halogen,
3. (C1-C4)-alkyl,
4 heteroaryl having 5 to 14 ring members, in which
25 heteroary! is unsubstituted or substituted,

o

a heterocycle having 5 to 12 ring members, in which the
heterocycle is unsubstituted or substituied,

6 (C1-Ceg)-alkyl,

7. -CN,
30 8. -0-(Co-C4)-alkyl-aryl,

9. -0-(C4-C4)-alkyl,

10. -OR'",

1. -NR),

12. —S(O)XR“, in which x is the integer zero, 1 or 2,
35 13. -NO2or

14. -CFj,

F{S is 1. a hydrogen atom,




2.7 -C(O-R11, or heteroaryl having 5 to 14 ring rrenbers,zdaa t\ggje’r@g3
heteroaryl is unsubstituted or substituted, and is deriv as a radi cal

fromthe group consisting of pyrrole, furan,'thiophen, i m dazote, pyrazole,
oxazol e, isoxazole, thiazole, isothiazole, tetrazole, 1,3, 4-oxadiazole,

1, 2, 3, 5-oxat hi adi azol e- 2-oxi des, trigzol ones, oxadi azol ones, isoxazol ones,
oxadi azol i di ndi ones, triazoles, 3-hydroxypyrro-2,4-diones,
5-oxo-1,2,4-thiadigzoleﬁP 30 pyrldlne pyrazi ne, pyrimdine, indole,

i soi ndol e, indazol h ﬁéfa2|ne qui nol i ne, isoquinoline, quinoxaline,
qui nazol i ne, quinBoIineO-aodrbollne and benzo-fused, cyclopenta-,

cycl ohexa- cycl @hept u i V, 10QY, or the
radi cal s 2-@(’;5 3- p$rro| ﬁr\fl %ﬁh (iﬁé gr@%{) fb%su ’{d;?z"mﬁ% X ﬁéﬁh%

2-pyrrolyl, 2-furyl, ém@myl g ew@@mh%ylyl rratmgmrmhda@dwlnensdﬂch as
}1- et _hé$|'2',2 -4 or -2 Kraig IZ@:QJI)KI_ aﬂct it hbrazwuoranyil , 1r2 mrfdrdyhry[ Fpyridyl,
-pyridyl, 2-, 3- or oX

5-pyrim di nyl, 2- BX fi’%%‘?% 05uHEPT‘E%"E%%‘“Q%F’ndd?‘WbSW‘H?d23°bct ober
2003 91 exanple 1 rret tridubstitortenkt hyl:den&%ﬁhdﬁﬁenﬁf@ﬁmwndm theb-
chloro- or 4,5-dinethyl-2-ind lierik=benzy in

4,5,6, 7-tetrahydro-2-i ngédﬁ cég}\f}g'stlﬁgpt gfbj (%1 Cg rlt])&r @1 88% alkolxy,
4-quinolyl, 1-, 3- or 4hakgegoi mir(y,lamMﬂuflmQMeﬂhyUrmfdﬁexxd,ohwdmyyl , 5
2- qui nggxal i nyl, 2-benzo ] { y2

benzotﬁ(i))(azol yl or di hydK%{p)Q/jr}%/ ¥ Spegﬁrﬁ*&gkae%‘ ?ﬁggg&r@}(g&gwor

3- (N-methyl pyrrolidinyl ¥ hYﬁ@@ﬂeﬂﬂ nnyethdﬁrﬂﬂﬂj‘PﬂhyIethﬂ@ﬂ%ﬂ@mh@fﬂmﬂl

t etrahydrot hi enyl or beaaaqn mn@nyiydrm@ﬂ;d aﬁﬁmﬁrw [, (Efic |
unsubstituted or nono- hﬁo él S bStItUE ed ngﬁ und_of the
fornula | as clainmed i n2¢PEYGRRON é?r@'W'OHQeB'PXY't F?@"% hASEYOXY SOR1L, R2,
R3 and R4 is a radical tdtrddolyifornula I, in which R8 is a hydrogen atom

15 RO §s 1. a chargcter i.C acid fromthe group
consi siléng of hi St?dl nebﬁé'lé 1{@(3 trgygl%&B?oé‘ﬁ%HnB? t hreoni ne, cystei ne,

met hi oni ne, aspar agi nes2.1 gl @Mni ne, | ysine, arginine, glutamc acid and
aspartic 22  -NOo,

2.3 -O-(Cq-Cy)-alkyl,
24 NR'Yy,
20 25 -NH-C(O)}R'
26 -S(O)R'', in which x is the integer zero, 1 or 2, or
27 -cO)-R'" or
3. heteroaryl having 5 to 14 ring members, in which
heteroary! is unsubstituted or substituted, and is derived as a
25 radical from the group consisting of pyrrole, furan, thiophen,
imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole,
tetrazole, 1,3,4-oxadiazole, 1,2,3,5-oxathiadiazole-2-oxides,
triazolones, oxadiazolones, isoxazolones, oxadiazolidindiones,
triazoles, 3-hydroxypyrro-2,4-diones, 5-o0xo0-1,2,4-thiadiazoles,
30 pyridine, pyrazine, pyrimidine, indole, isoindole, indazole,
phthalazine, quinoline, isoquinoline, quinoxaline, quinazoline,
quinnoline, -carboline and benzo-fused, cyclopenta-, cyclohexa-
or cyclohepta-fused derivatives of these heterocycles, or the
radicals 2- or 3-pyrrolyl, phenylpyrrolyl such as 4- or 5-phenyl-
35 2-pyrrolyl, 2-furyl, 2-thienyl, 4-imidazolyl, methylimidazolyl, such
as 1-methyl-2-, -4- or -5-imidazolyl, 1,3-thiazol-2-yl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-, 3- or 4-pyridyl-N-oxide, 2-pyrazinyi, 2-, 4-
or S5-pyrimidinyl, 2-, 3- or 5-indolyl, substituted 2-indolyl, for




aci d,

or,

r adi cal

di substituted by-(C -C4) -
t hi ophene,
benzot hi ophene,
pyrroline,
t hi onor phol i ne,
- N(R13) - phenyl ,

each case as defi ngd &H .l ,ghghﬂo ?_,mﬁ@ hoﬁl’gnh?d Q[rb

and R12 is

Cct ober

phenyl

or -0OH, or
unsubstituted or

20 2.
unsubstituted or

(Cl-C6)-al kyl, in which alkyl is Iinear Oé%@{?ﬁﬁ%rgﬁﬂgand IS

pyrrol e nmono- or pyrrole nono- or disub
fromthe group consisting of pyrrole, pyrrole nono- or
al kyl, pyrazol e, phenyl, imdazole, triazole,

I ndol e,

25 thi azol e,
benzi m dazol e, benzoxd%by benzot hi azol e, azeti di ne,

pyrr ol

| cilfpls Do

oxazol e, isoxazole, pyridine, pyrimdine,

"o T 3eafibn Soaneiopy: o

ne, 30

(Cehl@&) cgﬂtl adi- dymethyIERindolN-l( Rflble)nzyl 2ﬂ whi edrifkiblytj s in

napht hyl”;
unsubstituted or nBrBINQY, drs%rb@&ﬁlﬂqujsﬂ 1@40 B8~ q!m/ r@@-ie@nuwolyl CF3,
hal ogeng - O ( Cl- C4»-
--NH-C(O) -

(G - 04)
2003 92 Z P

%l%ﬁﬁ(

Pyrim
idalinyt, @6EhzotGay

(?Mls ZeRo, r’L

are

Gyt ©- 5&12&%@! @Eenzd}éﬁ'golw or

or

al k as defined above,
%b@)zoﬁ%)d'%ﬁf)aifﬁ'@y Pﬂ‘%w‘ foryexampleydri @h al kyl
is linear or br ane%{eldmatmjlpwrmlmm;b)stpllgieuaadylomorphohnyd)rthicﬂlh@'phsﬁmytlut ed by

dpﬁ(tﬂ &f{) b%ﬁzo%qgm&nﬁ@e%ﬁa%aé%ﬁectlve

osu

-N-[ (C1- C4) - al kyl ] mdicallig @@)Ibst(wj@d@)mam«wt or iigubsBptedd- ( C1- ¢4) - al kyl ,

-NH C(R)

- NH- S02- ar
R10 is -O

is 1.

of one anot her
-(C1-A4) - al kyl -

or

NH-(CB C7) - cycl oal kyl , -NH-C(O) NHaryl, -NHC(O - NH phenyl,

11

H- S02-

ERGIPO

“al k OH 100r-C104) al kyl, i n whi ch

23

glﬁﬁ?r‘i"f &i e’ U'adﬁs FRmRE N FRIm T \mke1sin ase of NH2, R11

-(C1-C4) - ahdi)sllibstlﬂent%lﬂhpﬂglﬁg?»and M Ris3) 2adital shinehfoRhald mdmpendent ly
a hydrogen atom b) -(Cl-C6)-al kyl, c)
C4) alkyl, 20 d) -(Cl1-C6)-al kyl-N(R13)2, e) h
a hydrogen atom,

15

20

25

30

35

1 a)

Rls

1.

a characteristic radical of an amino acid from the group
consisting of histidine, serine, trypryptophan,
threonine,  cysteine, methionine, asparagines,
giutamine, lysine, arginine, glutamic acid and aspartic
acid, or,

{C1-Cg)-alkyl, in which alkyl is linear or branched and
Is unsubstituted or pyrrole mono- or pyrrole mono- or
disubstituted by a radical from the group consisting of
pyrrole, pyrrole mono- or disubstituted by-(C1-Cg4)-
alkyl, pyrazole, phenyl, imidazole, triazole, thiophene,
thiazole, oxazole,' isoxazole, pyridine, pyrimidine,
indole, benzothiophene, benzimidazole, benzoxazole,
benzothiazole, azetidine, pyrroline, pyrrolidine,
piperidine, isothiazole, diazepine, thiomorpholine, -CN,
morpholme azepine, 1,3,4- oxodlazoie pyrazine,
N(R"®)-phenyl, (C3-Cg)-cycloalkyt, -OR'", -NHR'),
in which R " is in each case as defined in claim 1,
-S(O)X-Fi12, in which x is zero, 1 or 2 and Fi12 is
naphthyl, pyrimidinyl, morpholiny! or phenyl, which are
unsubstituted or mono- or disubstituted by —OH,
(C1-Cy)-alkyl, -CF3, halogen, -O-(C1-Cg)-alkyl,
-COOH, -C(O)-O-(C1-Cg)-alkyl, -NHp or —~NH-C(O)-
(C1-Ca)-alkyl or C(O)-R'%, in which R'Zis as defined
above,

al ogen




f) -(CO-C4)-al kyl, nono- or disubstituted by aryl, inida4%;@&bbaqgm@holiny
or phenyl, or R, together with the nitrogen atom and carbon atomto which
they 3 and RO 25 are each bonded, forma ring of the formula Ila fromthe
group consisting of pyrrole, pyrroline, pyrrolidine, pyridine, piperidine,
pi peryl ene, pyridazine, pyrimdine, py:gzine, pi perazi ne, pyrazol e,

i m dazol e, pyrazoline, imdazoline, j{ zol i di ne, imdazolidine, oxazole,

i soxazol e, soxazol i di ne 8z o] | e,

t hi azol e, ?ﬁ#%azole, 1, 2, BCgb?gﬁatﬁég <g§0¢@?5ﬂ§9¥%@5nnagggﬁl%Bgfgﬁes

i soxazol ones, triazol ones lineradidrahtben edidisesnsulstitated es menahoar e

substituted by F, CN, CF3 cﬁ&&gj&tég%ﬁ)zo | kY LoH %H‘V@r@&&&éiﬁezuﬂ di ones,

5-o0x0-1, 2, 4-t hi adi azol es, e, isot’hiaZolidi ne,
t hi onor phol i ne, i ndazol e, WikiERdi ak8ideoxambara; n'ﬁdazB'l‘%“bﬁﬁ'LHtﬁgl i n@r

triazolg, phthalazine, qwrﬁ@ﬁ@guﬂgﬁtutegwynoxal i ne, purine, pteridine,
23 Cot ober 2005 93 R9' and B2 U FECAARA M1 Eer GorahY b O AR Eh & hey
are each bonded, form a rCRgCgtalkyie NH-@(0Y- NPHq‘CfﬁCCJJ(haihyd g-lNﬂl—@(&)ﬂSl sting
of pyrrole, pyrroline, pﬁ“wgk;@d%%e cPG’d’Ik | nﬁl’H @ Bzrm_qi %{Smene

az

pyridazine, pyrimdine, zol e

pyrazoline, 5 inidazoline Nlﬂm’rwnyl i~ Hl’hSOzrarWa&Jbi S@zd@r@xh@ﬁivb -Otsoxazol e,
2-isoxagol i dine, isoxazolidg sot hi azol e, thiazole,

i sot hi iéol i digne, thionor ghol KB?\ECE? BQ@O?% i adi azol e, ben2| fj dazol e,

qui nol i ne, Rriiszol e, 6hBhal @PeA, RMIMEINS, |1€H‘| MORBLUDY neN(Bunener
pteridine, indole, te;n@pydrqu|noI|ne t etrahydroi soqui noline, 10

i soqui nol i neyq tetrazol e,” oxat hi adi azol e- 2- oxi des, oxadi azol ones,

i soxazol onds, ¥ri azolbnes CUQ&B?H(XBI i di nedi ones, tri azol es which are
substituted by F, CNQCF?,:ﬂgrorCCI}(Cl 4) - al kyl

3- hydr goxypyrrol e-2, 4- |on 4-axadi azol e and 5-o0x0-1, 2, 4- thiadiazol es
and 15%he other sub @E@sﬁ)ﬁlh"@ ﬁlR3 and R4 in each case independently
of one another are 1- Ra imyldpogéantht ofnpne anothal sgen, 3. (Cl-C4)-al kyl, 20
4. -CN, 5. -N02, 6. al aryl, 7. -O(Cl-C4)-al kyl, 8.

“N- (CO- C4) - al kyl - ary|‘8 Phiydibh &¥orm;

~(C4-Cg)-alkyl,
c) -(C1-Cq)-alkyl-O-(C1-Ca)-alkyl,
20 d)  -(C1-Ce)-alkyl-N(R ')z,

e} halogen or

fy  -(Cg-Ca)-alkyl, mono- or disubstituted by aryl, imidazolyi,
morpholinyl or phenyl, or

F{B and Rg, together with the nitrogen atom and carbon atom to which they
25 are each bonded, form a ring of the formula lla from the group
consisting of pyrrole, pyrroline, pyrrolidine, pyridine, piperidine,
piperylene, pyridazine, pyrimidine, pyrazine, piperazine, pyrazole,
imidazole, pyrazoline, imidazoline, pyrazolidine, imidazolidine,
oxazole, isoxazole, 2-isoxazolidine, isoxazolidine, morpholine,
30 isothiazole, thiazole, tetrazole, 1,2,3,5-oxathiadiazole-2-oxides,
oxadiazolones, isoxazolones, triazolones, oxadiazolidinediones,
triazoles which are substituted by F, CN, CF3 or COO-(C+-C4)-alkyl,

3-hydroxypyrro-2,4-diones, 5-ox0-1,2,4-thiadiazoles, 1,3,4-
oxadiazole, isothiazolidine, thiomorpholine, indazole, thiadiazole,
35 benzimidazole, quinoline,” triazole, phthalazine, quinazoline,

quinoxaline, purine, pteridine, indole, tetrahydroquinoline,
tetrahydroisoquinoline and isoquinoline, or




25 9. -N(Cl-A)-alkyl or 10. -CF3, R3 is 1. a hydrogen OH or
3. =0, and 30 R6 is 1. phenyl, nono- or disubstituted byz%@&b%erzz&%? 1.2
1.3 1.4 1.5 -N®2, -0O(Cl-A)-alkyl, or -NH2 or -(Cl-C4)-alkyl-NH2 2. is
a radical which is derived frompyrrole, furan, thiophen, imdazole,
pyrazol e, oxazol e, isoxazole, thiazol gz isothiazole, 23 Cctober 2003 94 5
10 15 20 253. a) tetrazole, 1, 3, 4-oxadi azol e, oxadi azol ones,

1,2,3,5- oxlaﬁ N0 arRetifer. \th ﬁfe%aﬂo‘n%%h@@ﬁwhloﬁ%ﬁé?@r@%h tdrdrd, azi ne,

oxaxi azol i di ndi ones tria whi ch are substitu CF3 or
COO ((Cl- C4)- alckil & rslgwyﬂﬂmdﬁﬁmu*@ Atz frogy Hregroup. 69'&3'5)"{9 gt PMF&H% azol es,

pyridine, pyr agwi'&meoywﬁ%mﬁ@ pyﬁ@iﬂbe plbé@(ﬂlﬁéokﬁpewmoﬂ)y&ldaﬁﬂw)m i ne,
i soqui nol i ne, qulnoxaline, E’\%ﬂl nazol i ne, qui nnal | ne carbol i

ne d
benzo-fused, cyRYHPERS.- PY %h@@&ra%'Pe’cFM%%%t Khidacle, %?Fglgrﬁ ‘'ves of
t hese hgeter ocycin@aa.@djhrié opyzpldine] ylimigdmtidinsy r r okgdole sudspx@gols, or

5-ph | - 2- I | |yl ,
; oP Z;“e/lnpl eml/fr t%%az?h&%y i’s#a%@ia‘?ﬁé’, darrzléll'dh'@hﬂézqgéﬁhhazd?@ }Z‘nldzl%\éjazo y
2-pyridyl, 3- pyisotiiazoliglipsthigpqrpholine m@azcﬂe F}y\chh@aalwb@alr@@azglq)yr azinyl

<29;<am£31|- eorl ﬁef%r{qmnggﬁé’l ’tn%o[e gh%alﬁznh@d%LNnazcﬁMBStq&:#&%m% i j@teyl . for

oXYy- cﬁ enzY ﬁ/d hl o Io- or
4, 5-di net hyl - 2- p'm@nryq 1ncgfgﬂ,zy|te§rah59roqguq 961 y| tetrahydroisoquinoline

4,5, 6 170tetrahy%b9uarrdnﬁéol yl. teyebelkept a[ bli; B3 syoxathisdiaie-2xides,
4- qui nol yI, | soq.
2-

1-, h |,
qui noxal i nyl , 0@%‘@3‘2'8?8?3n?an@igg%%oﬁﬁ'gé#?ﬁeg'l %(ﬂa;'o”zoléwb'qgé Y
triazoles which are substituted by F, CN, CF3 or COO-(C4 C4) alkyl,

3-hydroxypyrrole-2,4-diones, 1,3,4-oxadiazole and 5-oxo-1,2.4-
thiadiazoles and

15  the other substituents F{T, R2, R3 and R4 in each case independently of

one another are

1. a hydrogen atom,

halogen,

(C1-Cy)-alkyl,

-CN,

-NOg,

-0-(Cg-Cy)-alkyl-arvl,

-O-(C1-Cyg)-alkyl,

-N-(Cp-Cy)-alkyl-aryl,

-N-(C1-Cq)-alkyl or

0. -CFjs,

a hydrogen atom,

-OH or

=0, and

phenyl, mono- or disubstituted by

1.1 -CN,

1.2  -NOag,

1.3  -O-C1-Cg)-alkyl, or

1.4 -NH2 or

35 1.5  -{C1-Cyg)-alkyi-NHg2
2. is a radical which is derived from pyrrole, furan, thiophen,
imidazole, pyrazole, oxazole, isoxazole, thiazole, isothiazole,

20

25

S WN A 200N WD

30 RCis



benzot hi azol yl or dihydropyridinyl, pyrrolidinyl, for exagphg,
3-(N-net hyl pyrrolidinyl), piperazinyl, nDrphollnyI thlonnrpho |ny

t et rahydrot hi enyl or benzodi oxol anyl, where the respective radi cal [Iacuna]
unsubstituted or nmono- to trisubstituted by -NNRi4, in which R14 is
-(Cl-C6)-al kyl, -(Cl-C6)- cycloal kyl gy phenyl, halogen, -CH or
-(Cl-C4)-alkyl. A process for the preparation of the conpounds of the

formula | as C|t@ﬂr£ﬂiﬂel n, @m%xﬁﬂiaii@ree SHadidDldesl RS, 310%1@@&@@!@' ses
reacting a conpoun or mul a S _a suitable

protective grouf %%y m?r?ecfef‘ﬁ“y(?s 54 }6%@ pﬁ\lﬁ?g%@z' ?08536'929[“%9‘3‘989 1 group
and Z, R8 and R¥rizzaemswhiehi a@dsuhstltﬂtadrrbyd: 1CNWoFp enCaDd(@hiCa)d de or an
B where Dr s S0y qyeEETBHAT: Haidrts, [OERU o uthigthaddleS e 00
formul &1, in timrgaiegenpyrigidiaebaysial, Isoingpeopindazele,of qeindlidehydrating
agent in sol uti %bcﬁ!’k%ltr@fttﬁimé%éa'qlﬁﬁaidm r QBRSNS -Hr98Ihe erting

into a conpound of 't rorula |, reacmgacorrpound the formul a
y oot

(6]
| Va OH (1Va) RobPEHZPHUSRH.ch %'O&ﬁatfm a?%c lghexfsf | Rd iGyCloberta-iused and E i s
an N-anino prou@mat«@sgboumsevm@ﬁ@r@mmabb@xwr @Ip?ﬂbiwop@é pytr@lyRN

I nternmedi ate chai ner,i £ resi rrpound of
the  Tormil a v thomos & By RENSTHZRY N oF tual i FAEV efipiciZgiiy b

pr ot egtO R\ée gr oumﬁhyﬁrﬂldarzeb/tt tar wxamme cd)ﬂpethvyﬂ%f -4-heorf e?mni(mzblyﬂ,, wh_e][e
R5 an are a | esenge or, i
appropriate, of Siés ﬂg%hﬂ%ﬁy&%{;ﬂd}f §(§#nd§/ ng% ?on%ogﬁdzt-g}’ﬁﬁg\‘fornul a
VI and converti S§idene2ddipeovid &t f’fheOIToﬁﬁ*Mrlﬁ“qmy,a?-tfels r efro%Ndaly, the 25
support materi alsubsnhfecﬁzqﬁmﬂpwér 8karhpr i GhatyR, Brm@fh vE3 5Qpletisdy-,2003 96

c) reacting a corpound of ‘the formila,\. aftoer, seleqlive emval of the

15 - 3-indolyi, 4,5,6,7-tetrahydro-2-indolyl, cycloheptal[b}-5-pyrrolyl, 2-, 3-
or 4-quinolyl, 1-, 3- or 4-isoquinolyl, 1-oxo-1,2-dihydro-3-isoquinolyl,
2-quinoxalinyl, 2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl or
benzothiazolyl or dihydropyridinyl, pyrrolidinyl, for example 2- or
3-(N-methylpyrrolidinyt), piperazinyl, morphalinyl, thiomorpholinyl,

20 tetrahydrothienyl or benzodioxolanyl,
where the respective radical [lacuna] unsubstituted or mono- to
trisubstituted by -N-R'?, in which R'® is <(C1-Ce)-alkyl, -(C1-Cg)-
cycloalkyl or phenyl, halogen, -OH or -(C1-C4)-alkyt.

25 3. A process for the preparation of the compounds of the formula | as
claimed in one or more of claims 1 and 2, which comprises
a) reacting a compound of the formula IV

N _~Z—Pg
I \l/ V)
RB
RS

in which Pg is a suitable protective group (e.g. methyl ester), an
amide group or a hydroxyl group and Z, R~ and R~ are as defined in

- 30

formula I, with an acid chloride or an activated ester of the
compound of the formula Il
35




protective group E, with a conpound of the formula VII 5 D1, - COOH
or suifonyl hal ogen and RX is hal ogen and RY is a radi calﬂ-%b%rgzdoiﬂ—l-E and

Eis a protective group, to give a conpound of the fornula Vill RX RY 10 R
(M11) RO and then reacting the conpound of the fornula VIIl with a
conpound of the formula I X NH2-R6 15 in which R6 is as defined in the
conpound of the fornmula |, to give an2Pnternediate conpound of the fornmula
Via 0 11 20 then either converting the_internmedi ate conpound of the formula
Via into a conmpound of the for 3 ¢ er renoval of the support

material or reducing it, foR*ex{nplie

h tribuityl phosphine to give a

conpound of the formula VI and cepve Ag. i nto a conpound of the 25
formula | after renmpoval of the sypport matBial, or d) converting a
conpound of the formula | into agshysiologically tolerable salt. 23

Oct ober 2003 97 4. A pharnmaceutical conprising an efficacious anmount of at
| east one conpound of the fornula I as clainmed in one or npre of clainms 1
and 2 toget her whara B1pisarG@€dditercatiigndhalogen earthd playsl & ogiecals y

A er. par ! o
hoxt | Lt es. 5 cpihed dfmulE 1AAINE i BOHEe A biEe BRTPAHORPIRE of B o ¢ 1o
product?on of [sieayseatiagt agentsine selutigd and@fiarasaraoal doft her projeciivedi sor der s

in  whose courseradp, dHrvBARRINESE ickipoupld KB fogndigyobyed, in which the
10 corrpoung of the formula I ISrCﬂEI{II ?egr&ﬁs foll ows and/or a stereoisoneric
form of thE)comBEHIY BFoMpOUnGAhina oMU/’ a 15 physi ol ogical Iy

tolerable salt of the conpounds of the formula I, where one of the
substituents Rl, R2, R3 and R4 is a padical of the formula 11 _ N Z

N
g7 { OH (Va)
Rﬂ

R9

10 in which R® and R° are as defined in formula If and E is an N-amino
protective group, with its carboxyl group coupled via an intermediate
chain L to a polymeric resin of the formula PS, a compound of the
formula V

0
e ® v
£ .

RB
15 R?

resulting, which, after selective removal of the protective group E, is
reacted with a compound of the formula 1li, where R™ and R~ are as

defined in formula |, in the presence of a base or, if appropriate, of a

20 dehydrating agent to give a compound of the formula VI
N
R5—</ | 0
s /TW)LL— (w)
Ls R®
RQ

and converting the compound of the formula Vi, after removal of the
25 support material, into a compound of the formula I, or




I[{n,* RB RO 20 in which Dis -C(O-, -S(O- or -SO 2-, ] gen or
(Cl-A4)-alkyl, 25 30 RO is 1. a characteristic radical o#ﬁg%ﬁgﬁgﬁgbgcid, 2.
aryl, in which aryl is unsubstituted or substituted, 3. heteroaryl having 5
to 14 ring menbers, in which heteroaryl is unsubstituted or substituted,

4. a heterocycle having 5 to 12 ring nbers, in which the heterocycle is
unsubstituted or substituted, 5. (CL7C6)-alkyl, in which alkyl is |inear
or branched and is unsubstituted or nono-, di- or trisubstituted

i ndependent)y ofreactingaacohwouny cfdhedoubes \bogErgeladivegemoavabpithe i n whi ch
aryl is unsubsti Skt Wt . RAMY ving 5 to 14 ring
menbers, in mhf%ﬁkﬁg$gpg§§§P’%Eﬁgﬂgﬂggg?%t?ggﬁ%r sk%g?ituted, 5.3 a

het erocycl e having 5 to 12 ring nemnber
unsubstituted or substituted, 5.
5.8 -CF3, 5.9 -S(O X-R11, in whi
-C(0)-0-R11, 5.11 -C(O-N(R11)
R11 20 5.14 a radical of the fp

S in which the heterocycle is

ﬁﬁjq 5.5 =0, 5.6 halogen, 5.7 -CN,
is the integer zero, 1 or 2, 5.10

12 -N(RM®2" 5.13 (C3-CB)-cycl oal kyl ,

5
where D1 is -COOH or sulfonylhalogen and RX is halogen and RY is

a radical -NOo or -NH-E and E is a protective group, to give a
compound of the formula Vill ' '

n A ()
RY D" | . (Vitn)
RB

10 R®
and then reacting the compound of the formuia Vil with a compound
of the formula IX

NHo-R® (1X)
15 5
in which R is as defined in the compound of the formula |, to give
an intermediate compound of the formula Via
N
0]
<13
N AN L— (Via)
/ D™ |
HO R
R®
20

then either converting the intermediate compound of the formula Via
into a compound of the formula { after removal of the support
material or reducing it, for example, with tributylphosphine to give a
compound of the formula Vi and converting into a compound of the
25 formula { after removal of the support material, or
d} converting a compound of the formula | into a physiologically
tolerable salt.




R11 or 5.15 a radical of the formula in which R11 is a) tom 25
b) (Cl1-C6)-alkyl, in which alkyl is unsubstituted 30 or %%Q?B%ﬁb%r
trisubstituted 1. aryl, in which aryl is unsubstituted or substituted, 2.
het eroaryl having 5 to 14 ring nenbers, 3. a heterocycle having 5 to - 12
ring nmenbers, 4. halogen, 5. -N-(Cl-¢B)n-alkyl, in which nis the integer
zero, 1 or 2 and alkyl is 23 Cctober 03 99 unsubstituted or nono-, di- or

trisubstitufed i pdependent]y of one. another hy hal oge r - COOH,

o (a1 by it ey A ST a58 idah gt ing A9ee Badbyd Al Kpsh ore
unsubsti tut ed orcompbdwtd bbithedormlilahiedeclammgd irhené og ntore @f thhimsrigamenber s or
e) a heterocycl ' 5. 2 ki 1 I N e f. (R11) 2,
R11 independent%m%ébg%er g’ﬁltgt éephhgga%@%@aﬁﬁ%%faﬁa? ?@?53‘?0 Ciagyl. aryl,
in which aryl i doleigblesexeipiesd, addiivesandior eathep. adtvee comppundavandy 5 to 14
ring negbers, ingWifids heteroaryl is unsubstituted or substituted, 3. a
het erocycle having 5 to 12 ring nenbers, in which the heterocycle is
unsubstituted or substituted, 4. -(Cl-C6)-alkyl, in which alkyl is

substituteds.or T ubsof atledt 6he Tomfdudd &Hlbe foimai 1G8r thklprcgludtion O R11 R

or of pharmaceuticails for the prophylaxis and therapy of disorders in
whose course an increased activity of NFkB is involved, in which the

10 compound of the formula | is defined as follows
R4
N R
R— | 0
| "
RS Rt

and/or a stereoisomeric form of the compounds of the formula | and/or a
15 physiologically tolerable galt of the compounds of the formula |, where one
of the substituents F{1, R, R3 and R4 is a radical of the formula il

. N Z
gl l \]/ (n
R8
R9

20 inwhich Dis -C(O)-, -S{O)- or -S{O)2-,
Fis is hydrogen or (C1-Cy)-alkyl,

Rg is 1. a characteristic radical of an amino acid,
2. aryl, in which aryl is unsubstituted or substituted,
3. heteroaryl having 5 to 14 ring members, in which
25 heteroaryl is unsubstituted or substituted,
4. a heterocycle having 5 to 12 ring members, in
which the heterocycle is unsubstituted or
substituted,

5. (C1-Cg)-alky!, in which alkyl is linear or branched
30 and is unsubstituted or mono-, di- or trisubstituted
independently of one another by




2. -N(R11)2, or R8 and RO form together with the nitrogem gtgpaat@dscar bon
atomto which .25 they are each bonded, a heterocyclic ring of the fornula

I[la in which 30 D, Z and R10 are as defined in fornula Ii, A is a nitrogen
atomor the radical -CH2-, B is an oxygen atom sulfur atom nitrogen atom
or the radical -CH2-, X is an oxygen om sul fur atom nitrogen atom or

the radical 35 -CH2-, 23 Cctober 200§%100 Y is absent or is an oxygen
atom sul fur atom nltrogen tom or X and Y together
forma phenyl, 1,2-diazine, 13- d?%‘l'ﬂé"%ﬁ’h 3’@ '%ungﬁ‘_{?ﬂiﬂﬁ €d%di cal , 5 where
the ring systemfor med by N, A Xsubstit®Bednd t he carbon atom contains not
nore than one oxygen atom Xgiss nﬂé %hry%&gﬁ@nétﬂ% $M|tng{ BT B

nitrogen atomif A is a nitrogen an ohe sul fur
atom contains 1, 2, 3 or 4 ni trb@@ﬁl at'"tﬂ’ﬁ%m@md wifer euRgybskiied aeom and
sul fur gtom do 10 not occur at tQ@D§ﬁun@dt| me, where the ring systemfor med
by NN A X, Y, B and the car omis unsu stltu nono or
trisubstituted independentl g%of Bﬁ@t%rﬁﬁyﬂlgrh%‘ﬁngél (bg? rg]g‘memt?q{swhl ch

al kyl is wunsubstituted or nono- rwHichuties hetgredydly isl industitaldd dr 2.
(C1-C8)-al koxy, 1.3. halogen, 1.4. “Hh 1.5. -NH2, 20 1.6. -CF3, 1.6.
-OH, 1.7. methyl enedi oxy, 1.8. %1-1 1.9, CH(O) 25 1.10. -CN,
1.11. -COOH, 1.12. -C(O-Nf£4 1. 3R (Cl- C¢4) - al koxycarbonyl, 1.14. phenyl,
30 1. 1ﬁ3 phenoxy, 1.16. beng_;sl, -0,

5.6 halogen,

57 -CN,

58 -CFg,

59 -S(O)-R', in which x is the integer zero, 1
15 or 2,

510 -C(O)}O-R',
511 -C(O)-NR' Yy,
512 NER',,

5.13 (C3-Cg)-cycloalkyl,

Rﬂ
Rﬁ
5.14 aradical of the formula = RM
20
or
5.15 aradical of the formula —— R
in which
F{f1 is a) a hydrogen atom,
25 b} (C1-Cg)-alkyl, in which alkyl is unsubstituted
or mono-, di- or trisubstituted
1. aryl, in which aryl is unsubstituted or
substituted,
2. heteroaryl having 5 to 14 ring members,
30 3. a heterocycle having 5 to 12 ring
' members,
4. halogen,

5. -N-(C1-Cg)n-alkyl, in which n is the
integer zero, 1 or 2 and alkyl is




1.17. benzyloxy or 1.18. tetrazolyl, or RO and Z toget hejz @gihhetdppzcar bon
atons to which they each are bonded 35 forma heterocyclic ring of the
formula |l c 23 Cctober 2003 101 0 R11 in which D, R8 and R11 are as defined

in formula Il, 5 T is an oxygen atom sulfur atom nitrogen atomor the
radical -CH2-, Wis an oxygen atom }%l fur atom nitrogen atomor the
radical -CH2-2 V is absent or is an ygen atom sulfur atom nitrogen

atomor 10 the radical -CH2-, or T and V._or V and Wtogether forma
phenyl, 1,2-diazine, 1,3- diazine oMngubstiutgda i g r AN . Hher @t he ri ng
systemfornmed by N, T, V, Wand twotgaubtituteat oimglepentianihs nsft aee t han
one oxygen atom not nore than 15 qne,sulfur 0 d 3 or 4
nitrogen atons, where an oxygen ator%ngm?ré)dm%%%'{nfgﬁﬁﬂb_%r%@—‘mcur at the
same time, and where the ring sySter{lorGedalyl®, T, Vv, Wand two carbon
atons ig unsubstituted or mono-, 4i-~pjoyrisubstituted independently of
one anot her by the substituents defined above 20 under 1.1. to 1.18., and
the other substituents Rl, R, R3axhdim4wWhiceadf! ciseunsidesiiéwgentary of one

another are 1. a hydrogen atom gnhdnaliegen, 25 3. (Cl-C4)-al kyl 4.
heteroaryl having 5 to 14 ring nenbers, in which eteroaryl is
unsubstituted or substitutedd 5. r&etﬁféiaéYU?ﬁ)’érl‘%gﬁ%\)grf{j‘%”leﬂ%/tieisﬂrng menber s,
in which the heterocycle isejunsuddistératecletiavdivpst iot U2 athg atendibers. '
(Ct- jalkyl, 7. -CN, 8. -0-(Co;Cd)-alkyl-aryl, 9. -0 (Cl-C4)-alkyl,
10. - 11,, 23 Cctober 2003 142 1.

in the case of (R )2, R independently of one another has the

meaning of a) to e}
Zis 1. aryl, in which aryl is unsubstituted or substituted,
2. heteroaryl having 5 to 14 ring members, in which
15 heteroaryl is unsubstituted or substituted,
3. a heterocycle having 5 to 12 ring members, in which the
heterocycle is unsubstituted or substituted,
4. -(C1-Cg)-alkyl, in which alkyl is substituted or
unsubstituted or
20 5. -C(O)-R'°, in which
rR%is  1..0R"or
2. .NR'e, or

R8 and F{g form, together with the nitrogen atom and carbon atom to which

25 they are each bonded, a heterocyclic ring of the formula tia
\D/T\(z (11a)
A B
X1
X\Y
in which
30 D, Z and Rm are as defined in formula I,

Alis a nitrogen atom or the radical -CHgy-,
Bis an oxygen atom, sulfur atom, nitrogen atom or the radical
-CHo-,
Xis an oxygen atom, sulfur atom, nitrogen atom or the radical
35 -CHz-,




5Rs is R is 10 15 20 11. -N(R11)2, 12. -S(Ox-R11, in ' he
integer zero, 1 or 2, 13. NOQ2 or 14. -CF3, 1. a hydrog\grgj at 056'12%9%’

3. =0, and 1. aryl, in which aryl is unsubstituted or substituted, 2.
phenyl, nono- or disubstituted by 3 4. 6. The use formula |l 2.1 -CN, 2.2
-N®2, 2.3 -O(Cl-CA)-alkyl, 2.4 -N 2, 2.5 -NHCO-R11, 2.6

-S(O X-R11, in which xis the integer o, 1 or 2 27 -C(O-R11 or 2.8
-(Cl-A4) =al kyl - NH2| het eroaryl having 5 to 14 ring nenbers, nono-, di- or
trisubstituted, orYuRsihsedi Phi%edn &xvae%@tt@méy@weatﬁammtjoae@ @A @5 ng
menbers, unsubstituted therradivad-CHeH, oror trisubstituted. as clainmed in

laim5, whereint th f bttRl,RSd
Ra"i 5 o radi cal | of RCHE | GrakIN” o & pRSgyp RS SORFIISAER tbom R is
1. a characteristic raddezineofdmat,am no acid or 30 35 2. (Cl C6) -al kyl, in
whi ch abkyl is |ingag, dé"ih F.ﬁg@%é%rﬁqgm'méd pynguiaste tytgd, oy tHE’E?r‘b

di substituted by ara e group’cohsrsting o ;J(yrro
nmono- or di subst it atosd apptaipeinatamose Kpn one oxygen atom, X is not an

oxygen atom, sulfur atom or nitrogen atom if A is a nitrogen
atom, contains not more than one sulfur atom, contains 1, 2, 3 or

pyrrole

4 nitrogen atoms and where an oxygen atom and sulfur atom do
10 not occur at the same time,

where the ring system formed by N, A, X, Y, B and the carbon

atom is unsubstituted or mono-, di- or trisubstituted

independently of one another by (C1-Cg)-alkyl, in which alkyl is

unsubstituted or mono- or disubstituted by

15 1.1. -OH
1.2. (C1-Cg)-alkoxy,
1.3. halogen,
1.4. -NOo,
1.5. ~NH>,
20 ) 1.6. -CFg,
1.6. -OH,

1.7. methylenedioxy,
1.8. -C(O)-CHsg,

1.9. -CH(O),
o5 1.10. -CN,
1.11. -COOH,

1.12. -C(O)-NHo,
1.13. (C1-C4)-alkoxycarbonyl,
1.14. phenyl,
30 1.15. phenoxy,
1.16. benzyi,
1.17. benzyloxy or
1.18. tetrazolyl, or
F{g and Z together with the carbon atoms to which they each are bonded
35 form a heterocyclic ring of the formula llc




pyrazol e, phenyl, imdazole, triazole, thiophene, thiazol ,
i soxazol e, pyridine, pyrimdine, indole, benzothiophenefﬁg8ﬁ§§%$§§§ole
benzoxazol e, benzothi azol e, azetidine, pyrroline, pyrrolidine, piperidine,
i sot hi azol e, di azepi ne, thionorpholine, -CN,, norpholine, azepine,

pyrazi ne, 1,3, 4-oxadi azol e, -N(R13)Cgp?nyl in 23 Cctober 2003 103 5 10 15
which R13 is as defined bel ow, (C3- cycloal kyl, -OR11 -NH(R11l), in
which R11 is in each case as defined above -S(C»x R12, in which x is zero,

1 or 2 and R12 is naphthyl, pyrl m di nyl, rmr hol i nyl or phenyl, which are
unsubstituted or nmono- or dits bi/R- (C1-C4)-al kyl, -CF3,
hal ogen, - O (Cl-C4}-al kyl , coéHl (c1-®) alkyl,  -NH2 or -NHC(O -

(Cl-A)-al kyl or C(O-R12, in WI"IIB?‘IT\ )Nl s as defined above, Zis
-C(O-Ric, tetrazole, (Cl1-C6)-al kyl, iw which alkyl is linear or branched
and is unsubstituted or nono- or disubstituted by phenyl or -OH or

1, 3, 4-oxadi azole, in which 1, 3,4- oxadi azole is unsubstituted or

nonosubsti t ut ed banﬂﬁﬂ] -NH(Cl C4)-alkyl, -N-[(Cl-CA4)-alkyl]2, -NHC(O -

(C1-C4)-al kyl, - N Gk é(%h# %%Qed@ﬁ@gmfoggg@(,p NH- (C3-C7) - cycl oal kyl ,

-NH-C(O) - NH-aryI -NH- ar'yl, -NH S02-(Cl-C4)-al kyI
- CH or 5 - (C1- C4) - dl kyBN ®Xygeni @ﬂ@nmswlitg atorRuitroge Wom o fenfadied, - oH,
nor phol i nyi, -N(R11)2 agH,=NH2, 20 R11 is 1. -(Cl-C4)-al kyI 2. R13 or 3_

-N(R13) 2, in which R13 inde] endentl of one another is % Ajr ogen atom
25 b) - (Cl-Cs)- al YIS &hoyy qe&emfugrrk@*pnare'tt@m)atamkg) the(% cal
- (C1- C6) - al kyl - N(R13) 2,-C#¢)»-hal ogen or f) -(Co-C4)-alkyl, m)no-

RSt e o st S35k bt Al il Fge Pl 0t e
10 the radical -CHa-, or
T and V or V and W together form a phenyl, 1,2-diazine, 1,3-
diazine or a 1,4-diazine radical,
where the ring system formed by N, T, V, W and two carbon
atoms contains not more than one oxygen atom, not more than
15 one sulfur atom and 1, 2, 3 or 4 nitrogen atoms, where an
oxygen atom and sulfur atom do not occur at the same time,
and where the ring system formed by N, T, V, W and two carbon
atoms is unsubstituted or mono-, di- or trisubstituted
independently of one another by the substituents defined above
20 : under 1.1.to 1.18., and
the other substituents R1, R2, R3 and Fl4 in each case independently of
one another are

1. a hydrogen atom,
2. halogen,
25 3. {C1-Cyg)-alkyl
4 heteroaryl having 5 to 14 ring members, in which

heteroaryl is unsubstituted or substituted,
a heterocycle having 5 to 12 ring members, in which the

o

heterocycle is unsubstituted or substituted, or
(C1-Cg)-alkyt,

-CN,

-0-{Cg-C4)-alkyl-aryl,

-0O-(C1-Cy)-alkyl,

10. -oR'",

30

© e N




$ 9 and R are each bonded, forma ring of the formula Ila Bbé ogr oup
consisting of pyrrole, pyrroline, pyrrolidine, pyridine, plperl ne,

pi peryl ene, pyridazine, pyrimdine, pyrazine, piperazine, pyrazole 35

i m dazol e, pyrazoline, imdazoline, pyrazolidine, imdazolidine, oxazole,
i soxazol e, 2-isoxazolidine, isoxazoli,gdine, norpholine, isothiazole,

t hi azol e, tetrazole, 1,2,3,5-o0xathia |azole 2- oxi des, 23 Cctober 2003 104
oxadi azol ones, |so4?zolq9@§1 triazol ones, oxadlazolldlnediones triazol es
whi ch are substitufeéd by 1 CF3 or COO&(Cl C4) - al kyl,

3- hydr oxypyrro- 2, 41di one%(,O)ﬁ-Fbxoirimedrkx Isi thetiinteglee gerd,, 130142 bxadi azol e,

i sot hi azol i di ne, thiono olj ne, indazole, thiadiazole, 5 benzim dazole,
qui noline, triazole, ph azi ne, quinazoline, quinoxaline, purine,
pteridine, indole, 1ﬂetrdﬁﬁmrqu|noI|ne t et r ahydr oi soqui nol i ne and

i soqui ngl i g jsor R9 andaz,dhggg{ggﬁnmnth the carbon atons to which they are
each bonded, forma rin e fornula Ilc fromthe group consisting of
pyrrole, 10 pyrroPine, (SVﬂHolldlne pyri di ne, piperidine, piperylene,
pyridazine, pyrimdine, _pynagi ne, piperazine, pyrazole, inidazole,

pyrazoline, 6 i m da ol i ne razal i d| ne, i zoI idin ol i soxazol e,
2-i soxazol i'Hi Fe, i doxazBMHh dﬁr‘l@‘ P?ﬁ@sq fjrﬁrasé’gﬁsfé?)i?én azol e,

i sot hi azol i di ne, tﬁl om)ppém;ld] m@nok oddmbetltuléu bgi azol e, 15 benzi mi dazol e,
qU|noI5@e triazole, ala qui nazol i ne, ~qui noxal i ne, purine,
pteridine, indole, tet r hydr é%ui nol i ne, tetrahydroi soquinoline,

i soqui nol i ne, tetrazol e2.21, 2;/805, oxat hi ad i azol e- 2- oxi des, oxadi azol ones,

i soxazol ones, triazol on iinedi ones, triazoles which are
substituted by F, CN, Zg%CFB%QéM(%%IM) al kyI

3- hydr oxypyr rol e- 2, 4- di 8fes, - (33 », oxadi azol e and 5-o0xo- 1, 2, 4-t hi adi azol es
and t he ot her substl t ueptss R:INHRQ(QE;Q 1and R4 in each case |ndependently of

_25 one1§mot her are 1. ngg ;rg(wx%n]nwéﬁhﬁlsq%@(@fgegq C4k1g/q)raékyl 4,

-N-’(COC4) al kyI aryI 27 -M@IRCpr al kyl or
28 -(Cy-Cy)-alkyl-NHg,

3. heteroaryt having 5 to 14 ring members, unsubstituted or
mono-, di- or trisubstituted, or
20 4. a heterocycle having 5 to 12 ring members, unsubstituted
or mono-, di- or frisubstituted.
6. The use as claimed in claim 5, wherein the compound of the
formula |
one of the substituents R1, Rz, R3 and R4 is a radical of the formula il in
25 which
RB is a hydrogen atom,
Rg is 1. a characteristic radical of an amino acid or

2. (C1-Cg)-alkyl, in which alkyl is linear or branched and is
unsubstituted or meno- or disubstituted by a radical from
30 the group consisting of
pyrrole, pyrrole mono- or disubstituted by -(C1-C4)-alkyi,
pyrazole, phenyl, imidazole, triazole, thiophene, thiazole,
oxazole, isoxazole, pyridine, pyrimidine, indole,
benzothiophene, benzimidazole, benzoxazole,
35 benzothiazole, azetidine, pyrroline, pyrrolidine, piperidine,
isothiazole, diazepine, thiomorpholine, CN morpholme
azepine, pyrazine, 1,3,4-oxadiazole, —N(R ) phenyl, in




10. -CF3, R5 is 1. a hydrogen atom 35 2. -OH or 3. =0, | .
phenyl, nono- or disubstituted by 23 October 2003 105 5 12?3260@?'1%{)%2 - NQ2,

1.3 -0 (C1l-C4)-alkyl, 1.4 -NH2 or 1.5 -(Cl-C4)-al kyl-NH2 or 2. heteroaryl
having 5 to 14 ring nmenbers, unsubstituted or nono- to trisubstituted by
-N-R14, in which R14 is -(Cl-C6)-al kyls, -(C3-C6)-cycloal kyl or phenyl,
hal ogen, -OHor -(C 1-C4)-alkyl, or 10 3. a heterocycle having 5 to 12

[ nb bstit ¥ . 41 whi ch
470, ToTbers, unsubet R R RO0e 2SI BB G) 1 vei
-(C1-C4)-al kyl. 15 7. T'fﬁ‘ﬁ‘{(lﬁe ) ,as wh@hn@d mneeaa’fecasﬁ aslchafmed5am 6, for
the treatment of r heun@(@gd H’i?-t M vhicr x %si%arlt&rz Lh§ R‘a?slts rdi ac

infarct, Al zheiner's di . carci nomat ous di sorders or at ro cl erosi s.
8. A process for the prpdimidingh morRIRN eeRkenl.odhichwiie tRsubsileses 20

bringing at |east one compeyrsl 6f didibshianey! By -G, ¢ @Jgg;chmﬁ onf40r nore
har maceut i cal |y sui t abi@odRD BYG) SrogiEd ?éb&&,e%bzf %céq)@um and, i
appropriate, further suiNt@pl® aqHL&g))coq@p@Qyiagkyaddl(p(ogqa rin @MlgH i ari es.
R12 is as defined above,
Zis —C(O)—Rm, tetrazole, (C1-Cg)-alkyl, in which alkyl is linear
10 or branched and is unsubstituted or mono- or disubstituted
by phenyl or —OH, or 1,3,4-oxadiazole, in which 1,3 4-
oxadiazole is unsubstituted or monosubstituted by
-NHg, -NH(C1-Cg)-atkyl, -N-{(C1-C4)-atkyllo, -NH-C(O)-
(C1-Cyg)-alkyl, -NH-C(0O)-NH-(C1-C4)-alkyl, -NH-C(O)}-NH-
15 (C3-C7)-cycloalkyl, -NH-C(O)-NH-aryl, -NH-C(O)-NH-
phenyl, -NH-SOs-aryl, -NH-SO2-(C1-Cys)-atkyl, -OH or
-(C1-Cyq)-alkyt, in which

R s -0-R"!, phenyl, pyrimidine, -OH, morpholinyl, -N(R' )2 or
-NH2,
20 R'is C1-Ca)-alkyl
2. R 3or

. -N(R )2, in which
F{13 independently of one another is
a) a hydrogen atom,
25 b) -(C1-Cg)-alkyl,
c) -{C1-Cy)-alkyl-O-(C1-Cyg)-alkyl,
d) -(C1-Ce)-alky-N(R )z,
e) halogen or
f)y -(Co-Cg)-alkyl, mono- or disubstituted by aryl,
30 imidazolyl, morpholinyl or phenyl, or
F{B and Rg, together with the nitrogen atom and carbon atom to which they
are each bonded, form a ring of the formula lla from the group
consisting of pyrrole, pyrroline, pyrrolidine, pyridine, piperidine,
piperylene, pyridazine, pyrimidine, pyrazine, piperazine, pyrazole,
35 imidazole, pyrazoline, imidazoline, pyrazolidine, imidazolidine,
oxazole, isoxazole, 2-isoxazolidine, isoxazolidine, morpholine,
isothiazole, thiazole, tetrazole, 1,2,3,5-oxathiadiazole-2-oxides,
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oxadiazolones, isoxazolones, triazolones, oxadiazolidinediones,
triazoles which are substituted by F, CN, CF3 or COO-(C1-Cy)-
atkyl, 3-hydroxypyrro-2,4-diones, 5-oxo-1,2,4-thiadiazoles, 1,3,4-
oxadiazole, isothiazolidine, thiomorpholine, indazole, thiadiazole,
benzimidazole, quinoline, triazole, phthalazine, quinazoline,
quinoxaline, purine, pteridine, indole, tetrahydroquinoline,
tetrahydroisoquinoline and isoquinoline, or

th and Z, together with the carbon atoms to which they are each bonded;

form a ring of the formula llc from the group consisting of pyrrole,
pyrroline, pyrrolidine, pyridine, piperidine, piperylene, pyridazine,
pyrimidine, pyrazine, piperazine, pyrazole, imidazole, pyrazoline,
imidazoline, pyrazolidine, Iimidazolidine, oxazole, isoxazole,
2-isoxazolidine, isoxazolidine, morpholine, isothiazole, thiazole,
isothiazolidine, thiomorpholine, indazole, thiadiazole,
benzimidazole, quinoline, triazole, phthalazine, quinazoline,
quinoxaline, purine, pteridine, indole, tetrahydroquinoline,
tetrahydroisoquinoline, isoquinoline, tetrazole, 1,2,3,5-
oxathiadiazole-2-oxides, oxadiazolones, isoxazolones, triazolones,
oxadiazolidinediones, triazoles which are substituted by F, CN,
CF3 or COO-(C¢-Cyq)-alkyl, 3-hydroxypyrrole-2 4-diones, 1,3,4-
oxadiazole and 5-ox0-1,2,4-thiadiazoles and

the other substituents R1, Rz, Fi3 and Rd' in each case independently of

one another are

1. a hydrogen atom,
halogen,
(C1-Cy)-alkyl,
-CN,
-NOg,
-0O-{Cg-Cy)-alkyl-aryl,
-0-(C1-Ca)-alkyl,
-N-{Cg-C4)-alkyl-aryl,
-N-(C1-C4)-alkyl or
-CF3,
a hydrogen atom,
-OH or
=0, and
phenyl, mono- or disubstituted by

© 0N OR N
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1.1 -CN,
1.2  -NOsy,
1.3  -O-(C1-Cy)-alkyl,
1.4 -NHo or
1.5  -(C1-Cy)-alkyl-NH2 or
2. heterocaryl having 5 to 14 ring members, unsubstituted or

mono- to trisubstituted by —N—RM, in which RM is
-(C1-Cg)-atkyl, -(C3-Cg)-cycloalkyl or phenyl, halogen,
-OH or -(C1-Cg)-alkyl, or

3. a heterocycle having 5 to 12 ring members, unsubstituted
of mono- to trisubstituted by -N-HM, in which RM is
-(C1-Cg)-alky!, -{C3-Cg)-cycloalkyl or phenyl, halogen, -OH
or -(C{-Cy)-alkyl.

The use as claimed in either of claims 5 and 6, for the treatment of
rheumatoid arthritis, osteoarthritis, asthma, cardiac infarct,
Alzheimer's disease, carcinomatous disorders or atherosclerosis.

A process for the production of a pharmaceutical, which comprises
bringing at least one compound of the formula | as claimed in one or
more of claims 1 and 2 into a suitable administration form using a
pharmaceutically suitable and physiologically tolerable excipient
and, if appropriate, further suitable active compounds, additives or
auxiliaries.




