N (54) Title: SUBSTI TUTED BENZI M DAZOLE 57) Abst ,
invention relates to conpounds of fornula (1) WS}i c% are és")&é%tggggfoqsor
produci ng nmedi canents. Said nedi canents are-used in the prophylaxis and
treatment of diseases, in the course of which there is increased activity
of NFkB. 23 Cctober 2003 WO 01/00610 1 PCT/ EPOQ 05340 Description

Subst it ut eWEHPAGHAzol es 5 The inverition rel ates t&hbFEH004 tuted
benzi m dazol es, a process for their preparation and use thereof as

phar maceut iREACEPUIMe appl i cation WO 94/ 12478 describes, inter alia,

benzi m dazol e derivatives which inhibit blood platelet aggregation. 10

NFkB is a erodiperic. . cription factor which can activate a | arge
nunber of éé'ﬁaﬁﬁg‘rg’ﬁ”é'%@%‘?‘fq% er alia, for proinflammtory cytokines such
5 The invention refates to novel substituted benzimidazoles, a process for

their preparation and use thereof as pharmaceuticals.

The application WO 94/12478 describes, inter alia, benzimidazole
derivatives which inhibit blood platelet aggregation.

10 NFxB is a heterodimeric transcription factor which can activate a large
number of genes which code, inter alia, for proinflammatory cytokines such
as IL-1, IL-2, TNFa or IL-6. NFxB is present in the cytosol of cells,
complexed with its naturally occurring inhibitor IxB. The stimulation of cells,
for example by cytokines, leads to the phosphorylation and subsequent

15 proteolytic degradation of IxB. This proteclylic degradation leads to the
activation of NFxB, which subsequently migrates info the nucleus of the cell
and there activates a large number of proinflammatory genes.

In disorders such as rheumatoid arthritis (in the case of inflammation),

20 osteoarthritis, asthma, cardiac infarct, 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.




as IL-1, IL-2, TNFa or IL-6. NFKB is present in the cyto ,
conplexed with its naturally occurring inhibitor |KkB. Thzgs??{r%%gqog’n of

cells, for exanple by cytokines, |eads to the phosphorylation and

subsequent 15 proteol ytic degradation of I KB. This proteol ytic degradation

| eads to the activation of NFkB, which subsequently mgrates into the

nucl eus of the cell and there activates a |arge nunber of proinflammtory

genes. In disorders such as rheumatoid arthritis (in the case of

i nf | ammat i ofhe invéRtios trapefordrdlkics, to alsé BEMpoaAtslofthd BF@urtl, Al zheinmer's

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

inhibition of NFxB is also of benefit in cancer therapy, since it is

enpl oyed there for the rei nforRement of the cytostatic therapy. It was

possi ble to show t hat pharnaceJticah§ such as gl ucocorticoids, salicylates

or gold salts, which 25 ark in rheumatic therapy, intervene in an

i nhi bitory manner at H%aﬂfbu poi nts in the)NFKB-activati ng signal chain or

interfere directly with ¢ iot i on of the genes. The first step in

t he signal cascade nentionpd is|the degradation of IKB. 30 This

phosphoryl ati on is regul at byithe specific |KB kinase. To date, no

i nhi bitors are known which specRfically inhibit IKB kinase. In the attenpt

to obtain active conpounds for the treatnment of rheumatoid arthritis (in

the case of inflanmation), .osteoarthritis, asthpm, cardiac infarct, 35

A 2her mer - Scaate eoRPIRS R BLY UPtBer S ot BIR FAm! POt ot oxi o

t her api es) pdﬂys'm)ldgicrajkydbbm?é%alti gif thas:f?mpmulmdemfftbemaﬂ'mm.'aﬂ, where one

benzi m daz i 0 i n r ry specific

inhibitorsqg?%?ﬁg&gpﬁ%?gF12£¥CE%J%Efﬁ25%§rgaﬁﬁgﬁﬁﬁegﬁﬁﬂg%therefore rel ates

to the conpounds of the formula. 1 and/or a stereoisoneric formof the

conpounds of the fornula I nd[gN a @ysiologically tolerable salt of the

conpounds of the formula 1, r¢ e of the sypstituents Rl, R2, R3 and

R4 is a radical of the fornmula Igspl Z (I} | RO in which Dis -C(O)-,

-S(O- or - S(O2-, R8 is hydrogengor (Cl-C4)-alkyl RO is 1. a

characteristic radical of an amno acid, which is derived froma naturally

occurring a-amno acids fromthe group consisting of alanine, valine,

| euci ne , iiwhighci Rds pﬁéﬁ&ta$ﬁh}ﬁ@;3§%205ine, trypt ophan, serine,

t hr eoni ne, cysteing?i@mﬁﬁ&@@@mg,“§§gqug&ge, gl utam ne, |ysine, histidine,
aci d,

ar gi ni ne, glgut am c acid and aspartic

R™is 1. a characteristic radical of an amino acid, which is derived from a
naturally occurring a-amino acids from the group consisting of
alanine, 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,




2. a characteristic radical of an amno acid which is der n
amno acids which is not naturally occurring, such as 2- %%16gtgt§8?%@0§aam d,
2-am nobutyric acid, 2-am noisobutyric acid, 2, 4-diam nobutyric acid,

2, 3-di am nopropionic acid, 1,2, 3,4- tet rahydr oi soqui noline -1-car boxyl ic
acid, 1,2,3,4-tetrahydro- isoquinoline-3-carboxylic acid, 2- am nopinelic
acid, 3-(2- thienyl)alanine, 3-(3- thiznyf)al anine, sarcosine, pipecolic
acid, 2-am noheptanoic aci d, hydroxyllysine, N nethylisol eucine, 6-N

met hyl | ysi ne, norleu I| ne, N:nethylv £”, nor aI ine, ornithine, 23 Cctober
2003 2a al | oi sol euciNESOLULNE oxypr St-THIOxYpTO ﬁ?dr oxy! §iogiroxylysine,

al | ot hr eoni ne, 3- hyd‘:dloﬁynpomhenes -18rdf@eypagplinte)y | 3-2-anpRgwyhatdhine,  3-(1-
e o 5 et & Qhﬂﬂe hom%%#y%ﬁgﬂgm no- Qhom%mﬁ 'afm'gﬁ:(’ilogl oni c

2- am no- 3- phenyl am n & on| c acl
aci d, honotryptopha 0"&%5 l@aCldcF-’cﬂmmo(fﬁpbgznyldmlr)caethplipmplonic acid, 2-

3-(3-pyridyl)al ani n%mm@-ﬂ(ﬁhé}WIérﬂH%ﬁBhi’&e acR:hoﬁgf}l weﬁr;fir{]af%ml

4-f 1 uor ophenyl al ani ne, | uoro al ani ne ”y
4- chl or ophenyl al ani REId. 4. ni trop rRM”QIYBﬁliaﬁ@e cycl ohexdyfl 3aﬂ33é( vhalanine,

4- am nophenyl al ani n&- (%pﬁrrdyl)almﬁméyhbuéhmbfhﬂt‘ir@hﬁﬂuoroﬁh #3133%8 pj-ophan,
nmet hi oni ne sul f one, “ﬂs\,ﬁ’h%%@f sul foxide or -NH Iguﬁ% L”d‘ I'n which
R11 is as defined be €in which aryl IERLPhYviA

substituted, and |smebenﬂa@mﬂmM@utmmmmqlm(amhen@yolbhe htarm)ﬂe such as

1-naphthyl,  2-naph ¥l such h Iyl and
4" bi phenyl y1 . ant ﬁrgiﬁﬁéﬁ??ﬂ@% SN Ry @W?Dégéh?ﬂ\f. ho
t

menbers, in which h y% ﬁﬂgph s@l@ﬁllolﬂlﬂﬁeﬁjﬂ@nes@Eb%thlqrum&w"amdeare

derived as a radi cabr EMIANR )f%&lfﬁéﬂ RY @a@ﬂbﬁﬁé@beldﬁ dazol e,
pyrazol e, oxazol 8 axazol azo i sof hi azol e, tetrazole

1, 3, 4- oxadi azol e i3 @’855{%'3&“5%?@”? QU %l‘é%snt‘t'treﬂaﬁﬂﬂdﬁé@“\fed
oxadi azol-ones, i sok&zoltbaegroupxadnazMg difndbphigs!, shdrzed eISna hthyl,

ol e ) oot ndol e, 2rehenL Bl Suh' AL SELRRERE, BYReR, Sx” mdne

qui noxal i ne, qui naz TQIH@“YJ}& abi pad fiugreraili ne and benzo- f used,

cycl opent a-, CyChOhﬁéﬁroéwl ﬁﬁﬁh@@ﬁi emfr‘rlﬁ%éjrﬁﬁér‘éatelh foh‘lc fhett&‘aﬁgllcl
y u

het er ocycl e or the r rro n r ol

or 5- ph)ényl S2 pyrrOVW‘%SE&ﬁﬁS(%ﬁH?S?F““t%tmlal’i? [z |as §d@ﬁ"°aé§mm
1-nethyl -2-, -4- rth65grcmpdaz>o$lyllmg hfSpytrMIazGrhrc&zysle ;iyraz@ie Q@xazole,
4-pyridyl - N- oxi de, 2o é%cﬁé' azlo?e ’ IS(Hh % p)f%tﬁggo%,nyjl F?e‘fﬂi}?&aZO'e

5-i ndol yl , substltute
5- et hoxy-, 5-benzyf@x35; OXQI'EW'@ZOIQOE Owdssdl rfﬂaz\tybnea nadayliazolones,

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-

as 4-




1 -benzyl-2- or -3-indolyl, 4,5,6,7-tetrahydro-2-indolyi,sg ctober 2003
or -1S0

cycl ohepta[ b] -5-pyrrolyl, 2-, 3- or 4-quinolyl, 1-, 3- quinol yl,
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

nmet hyl pyrrolidinyl), norpholinyl, thionorpholinyl, tetrahydrothienyl or

benzodi oxol anyl, 5. (C1-C6)-al kyl, in¢@hich alkyl is linear or branched and

i S unsubstituted or nmono-, di- or trisubstituted independently of one

anot her by 5.1 aryl, whi ¢ tituted or aubstibu}ecli, 5.2
olinyl,

i h.aryl is unsub
het eroaryl havi ng 5"?3“%HVVPHB“W%nberS,'Pﬂ“’ ¥ het er JAIAMOTP
unsubstituted or . stdtedhydudtebnyboBbenivalieadayyg) e having 5 to 12 ring
menbers, in whigh €l cyel &ni bat iy d,pr substituted, 5.4
_0-R 23 Cct ober googégd]fgtagé% LbonisRa A E 4’5’%5?59‘2 hal ogen, 5.7 -CN,
5.8 -CF3 5.9 -S(O X3R11, in ich X is e integer zero, 1 or 2, 510
S0(0)-0-R11, 5.11 Legghed ﬁ\ﬁq) 5 ““%?Hsé't‘&ﬁE’R?&)’g?”%ﬁ 1% (¥3- 06) - cycl oal kyl ,
R1' 5.14 a radical dfisubstituted indepeRie®ly of ave dBother Bp
5.1  aryl, in which aryl is unsubstituted or
substitufed,
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',



30 35 WO 01/00610 3 R11 is 5.15 a radical of theforrrula%g bgr ha) a
hydr ogen atom b) (Cl-C6)-al kyl, in which alkyl is unsubs 9utt nono- ,
di- or trisubstituted 1. aryl, in which aryl ‘is unsubstituted or
substituted, 2. heteroaryl having 5 to 14 ri ng menbers, 3. a heterocycle
having 5 t I menbers, 4. halo n, . -N(C1 V\/mch n
is the int P%@%&O 1 or 2 and al kyl* i unsubstl t%é&l@)&%ﬁa‘;a
trisubstituted |ndependently Qg ong, anot her by hal ogen or by - COCH, 6
-0 (CLl-Co) -al kyl or Goda c) aryl, in which aryl is unsubstituted or
substituted, d) het eroaryl h& nghgfog@n;m ring nembers or e) a heterocycle
having 5 to 12 ring nmenbers sgnd 23NCctober 2003 4 in the case of (RlL1)?2,
R11 independently of one anog;ga h@ﬁ the nmeaning of a) toe) Zis 1. aryl,
in which aryl is unsubstitut or %stl tuted, 2. heteroaryl having 5 to 14
ring merbers, in which het eﬁcﬁhryFS@&)xiﬂlsuhBWhialrtJeab tre sudygtri zanbetl, 3. a
het erocycle having 5 to 12 ring mjggtlars in which the heterocycle is
unsubstituted or substituted, 4. - -C6)rqal kyl, in which alkyl is Iinear
or branched and is rmono- or &Yub by phenyl or -OH, or 5.
-C(O)-R10, in which RI10 is §1TO-(E*>(@.)_'QR2) -N(R1"1)2, or R8 and R9 form
together with the nitrogen agopg( gq'?a on"“atomto which they are each
bonded, a heterocyclic ring of'4h 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




| , Alis
a nitrogen atomor the radical -CH2-, B is an oxygen atom suﬁgﬁﬁ&%om
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
sul fur atom nitrogen atomor the radical -CH2-, or X and Y together form
a phenyl, 1,2-diazine, 1,3- diazine é&¥r a 1,4-diazine radical, where the
ring systemfornmed by N, A X1 Y, _B and the carbon atom contains not nore
than one oxygen 4B d&h¢ csse sf (ot JarR oiyigeandeoty osane @nofieshiasy thei t r ogen
atomif Ais a nihe9eYof 8 @) contains not nore than one sul fur atom
contains 1, 2, 3 or 4 nitrogen. atons and where an o n atom and sul fur
atom do not occﬁ'sat 1th%’ygé{g§’hfq?‘r%'gﬁ§3mﬁfpﬁtﬁéfe 0%”%?%99100610 5
PCT/ EPOQ 05340 wher e thehatermrgy ateinyf Br wed 4byindy, membersy,inBablnth t he car bon
atomis unsubstituted or - o180 r ' i ndependent|y of one
anot her by (Cl-(C8)-al kyIl?éIlgFrg)Oa\Milgkngﬁsﬁlmﬁé%}ﬁ{%g@%’ut ed or nono- or
di substituted by 51.1.3. cHheterocysie tiving kdgy12 1ing. MEMAREn, in1whichNoe,
i- g - CNJ|:||(20) 10};5?- igF?’b\ll-tﬁe'l'@Téroé de W@ih?—éﬂlﬁﬂiﬂﬂb@%’suﬂasﬁut&(q -GS,
T 15 (L Bty - ai koxyar B R M -
1.17. benzyl oxy or 1. 18. oedisaksiituted oy pheny! or ~OH, or

5. -C(O)-R'°, in which

formula Ila (11a) in which D, Z and R10 are as defined irbsf&r:

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

\D/T\/z (l1a)
‘\x 5
=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,




R9 and Z together with the carbon atons to which they eacjy grep ded
forma heterocyclic ring of the fornmula Ilc 30 35 in which D, R8 and Rl11
are as defined in formula Il, T is an oxygen atom sulfur atom nitrogen
atomor the radical -CH2-, Wis an oxygen atom sulfur atom nitrogen atom

or the radical -CH2-, V is absent or is an oxygen at

ni trogen at\¥@ 61/09ﬁé0rad| cal -CH2-, or 23 Oct ober 200@8% Esrﬁjéﬂ{ﬁﬁﬁ‘ir V and W
t oget her form a phenyl, diazin i, N 1,4-di az ne radi cal,
where the ring systoR¢ H?%ng'i}’s m'eltbrmfég a‘ﬂdAt \%oq{:alj‘ﬁgﬂ Ué‘{ao‘fﬁi “Ront ai ns
not nore than one atgngenisatwemgubstituietr eoit hatorene siitl f ar  dbsubstiited1, 2, 3
or 4 nitrogen ato”ﬁv&ﬁ/@ﬁ&@n oPéMQeéhcﬁﬁ ?'@é »‘C«Hbfdi%ﬁiauhoﬂhi@!ﬁ almtxsoccur at

the sane tinme, and eth ring syste orne V, Wand two
carbon atons is unyuﬁ@lﬂﬁflﬁlﬂed@r@ﬂoﬁﬁjrﬂf-dlSlthSﬁﬂB?dPM substi tut ed

i ndependent |y of one anotherqRy thgHysubstituents defined above under 1.1.
to 1.18., and the other substitue R3 and R4 in each case

i ndependently of one anot heﬁ Car e(}‘tl CR}HW?(X’gen atom 2. hal ogen, 3.
(Cl-C4)-al kyl 4. heteroaryl h#&vi ngalegen, 14 ring nenbers, in which
heteroaryl is unsubstituted ¢r, sulgs %t uted, 5. a het erocycle having 5 to 12
ring nmenbers, in mhlch the heterocy 1e is unsubstituted or substituted, 6.
(C1-C6)-al kyl, 7. - O Co:Nid3- al kyl -aryl, 9. -O (Cl-C4)-al kyl,

10. -ORpL', 11 -N(R| 1)2 12 165( QeFR1LL, in which x is the interger zero, 1
or 2, 13. NO2 or 14. -CF3, R5 |sé a hydrogen atom 2. -CH or

1.7. methylenedioxy,
1.8. -C(O)-CHs,
1.9. -CH(O),
15 1.10. -CN,
1.11. -COOH,
1.12. -C(O)-NHa,
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



3. =0, and R6 is 1. aryl, fromthe group consisting of n
1- napht hyl, 2-naphthyl, phenyl, biphenylyl, 2-biphenyl ylaéy](t?iaé#)%rhzeor?gl yl

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 consisting of
(C1-C8)-al kyl, (C1-C8)-al koxy, halog%n nitro, amno, trifluoronethyl,
hydr oxyl , hydroxy- (Cl-C4)-al kyl such as hydroxynet hyl or 1-hydroxyethyl or
2- hydroxyet hyl, met hyl enedi 0¥y, t Syl eqngd I oCyano,

hydr oxycar bonyl , anlnocarbonilrmjgtg'b Pﬁ§§ %@%E n?a;ﬁ%§ﬁ¥ phenoxy,
benzyl ., benzyloxy or tetrazolyl, 'Eﬂnﬁhéﬁ%¢amﬁﬁﬁﬁfibﬂ*ﬂﬁ@ﬂ@é@ Pﬂted by

2.1-CN, 2. 2vHée8, tha. Hn@é@erﬁﬂr)orﬁidﬁyby R; 4, NORlN) anda&o%éﬂi@ﬁr aﬁ@@sg 7 2.5

-NHC(O-R h t
o oy bt naPidsnat odd et ain sndt ot 3G mE SUfur dioff o1 ©
het er oar yl ang Uris dost #tn}rmﬁmatosnmgthetretaemxy@no atsrrd@'nd salfiragom da adi cal

fromthe grrfb't'BCQLSPrnﬂﬁ\Te'Mn@ftlnié’re[ﬂ\ﬁh FeU{ré“nngLQyﬁe f@rrmelirﬂ Z@'@
pyrazol e, azQL%NQ i soxazol e, thiaz I sotthi azo ol e,

1) 3, 4- oxad RS S b DA ot S, o bt

oxadi azol ofeispendeakp b bnpemotioaras)i mecdibdiindines esfined abeveliager 1.1,

3- hydroxyp%r‘o‘- 45 éil ones, 5-oxo0-1,2,4-thiadiazoles, pyridine, pyrazine,
pyrimdine, in 01 e i soi ndoI |;1_ndagol e 4pht hal azi ne, qui noli ne,

i soqui nol | Hee ofiRMmAtityRnts cﬁm nazoRi read unnrﬁﬂﬂh gese indepsariently ahd
benzo- f use@neGitiiigpesica-, cycl ohexa- or cycl ohepta-fused derivatives of

t hese heterocycles, or tp r adi als 2- or 3-pyrrolyl, phenylpyrrolyl such
as 4- or 5-phenyl - 12 pyi P¥¢ Sﬂge“za $Wryl, 2-thienyl, 4-inidazolyl,

met hyl i m dazol yl, &uch haiegén met hyl -2-, -4- or -5-imdazolyl,

1, 3-thiazol -2-yl, 2- pyrch - |§ Ipyrldyl 4-pyridyl, 2-, 3- or

4- pyri dyl-- N- oxi de azi i ? - or 5-pyrim di nyI 2-, 3- or

5-i ndol yI , substlt‘bt ed *ze*ewiymavmr 5 eloantst ering - W@mﬁﬁrs,, iB- Medaty| - |

5- met hoxy-, 5- benzyl oxyheterdaryladLfsbstilited drsdbaRiukad, - 2- i ndol yi ,

1-benzyl-2- or -3-4 ndo'é”héterocycle having 5 to 12 ring members, in which the
heterocycle is unsubstituted or substituted,

6. (C1-Cg)-alkyl,
7. -CN,
8.  -O-(Co-Ca)-alkyl-aryl,
9. -0-(C1-Cy)-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




4,5,6, 7-tetrahydro-2-indoiyl, cycloheptalb]-5-pyrrolyl, -
4-quinolyl, 1-, 3- or 4-isoquinolyl, 1-oxo-1, 2-dihydro- 3-22|35(8§SP%{)%039I3,

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 trisub&®ituted. A preferred conpound of the
formula | is one where one of the substituents Rl, R2, R3 and Ris a

7aRois 1. a charact or ATl B GRoliGaCal EFGRRE Ahgls RantihE0er 2007

consi sting of histidinegreeri negnsistingr yof optlanCeHatindoni(fe:Cayakaine,

met hi oni ne, aspar agi nes, t am e, |ysi LiJne am i.d and
aspartic acid, or, 2. 81&382‘)%%%@4"?@ %Pgﬁd'g?ﬂw P%&Jﬂ Ié?ﬁé(?@br anched
and is unsubstituted ofCpyra)tille/l ibieh-ashydinyBlethitiol -TyAroYe ST t ut ed

by a radical fromthe g@oh'fdré%fb?hﬂ? | AR lendNibkY] SethPBhbaioky MOfdAMyP!

di substituted by -(C1-C%§-Sék¥ Qﬁ&gzo e, Shﬁn%%ﬂ.lnlgazo ﬁ Qﬁlazole,

t hi ophene, thiazole, of&% ,eCY4ng, pRYCHINPRY; RN el AE1-$ a0l e,
benzot hi ophene, benzi m d#kkxyearboRnk oplaaof e phepery othenagl| isenzaitmtyl dirne,
pyrroline, pyrrolidine, pi eﬁidine, i sot hi azol e, di azepi ne,

t hi onor phol i ne, -CN, nn}%% ‘%ﬂe, azepi ne, pyrazine, 1,3, 4-oxadiazol e,
-N(R13) - phenyl, in which R13 is as defined below (C3-C6)-cycloalkyl, -OR
11, -NH(R11l), in i chpRghyl, sndrio- eadisubsti@tedbyef i ned above, -S(0 x-R12,
in which x is zero, 1 o ﬁ an NR12 i s naphthyl, pyrimdinyl, norpholinyl
or phenyl, which are uné?%stiNgéed or nono- or disubstituted by -OH,
(Cl-C4}-al kyl, -CF3, ha&ogenNU20 (Cl1-C4)-al kyl, - COOH,

-0 -0 (Cl-C4)-al kyl, -odNH2 orcyM)&i; (Cl-CA)-alkyl or C(O-R12, in
which R12 is as define%‘?bov é is -CO-R10, tetrazole, (Cl-0C6)-alkyl,
in which alkyl is linear"or" Wnédfied and is unsubstituted or mono- or

di substituted by phenyl or -OH, or' 1,3, 4-oxadiazole, in which 1,3, 4-
oxadi azol e is unsubstituted or nonosubstituted by -NH2, -NH(Cl-C4)-al-kyl,
-N-[(CLl-C4)-alkylj2, -NHC(O- (Cl-CA4)-alkyl, -NHC(O-NH (Cl-C4)-al kyl,
-NH-C(O -NH (C3-C7)-cycloalkyl, -NHC(O-NHaryl, -NHC(O -NH




23 Cct ober 2003 WO 01/00610 8 PCT/ EPOQ 05340 phenyl,
CNH SO2- (C1-C4) -al kyl, -CH or - (CL-C4)-al kyl . in which %8"85%&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)
-(C1l-4)-alkyl-O (CLl-C4)-al kyl, d) -ECL-C6)-al kyl -N(R13)2, e) hal ogen or
f) -(CO-C4)-al kyl, nono- or disubstituted by aryl, 15 im dazolyl,

nor phol i nyl or phenyl, @5 R ( ,R‘ﬁoget her vvlth the nitrogen atom and

carbon atomto which th ar n forma, ring of theforrrulalla
fromthe group consisti é 3‘5(‘95)3:?“' Wg%q'%l'q{“? *”Eﬁﬂerr%?f%h n@r 2 dri di ne,

pi peridine, piperyl ene 2pyr|-dz(©|)xre opyrl m di ne, pyra2| ne, piperazine,
pyrazole, im dazol , zol i 20| zol i ne, azol i dine,

i Gasol | di ne. oxeol o hategan)oineting {58044 frae meF el BT | whish

nor phol i ne, | sot hlmztetcarylt B usljtmtltmtedrazaubstxtmt@j 3ar5d is derived as a

O e o ST AP S BUREP B A SR,

oxadi azol i di nedi onés, tri azo I'ch are s
COO- ( Cl- C4) - al kyl , imidagaie.o Ry fEdle- @xazele@n@gxa@l@xdh@ze e4-isathiazoleol es, 25

1,3, 4-oxadi azol e, {§arHleazol iz RRadibRITOr Bhek Nexaihisiizle-2-hlasi azol e,
benzi m dazol e, qui nol ine. triazole, phthalaz gui nazolin ui noxal i ne,
Ut e, pter | i ne. MARAGES. CXRRBROIBA HOFAFRONeST PRRJAEVIGIGRE! | ne and

i soqui nol i ne, or RYaasidsZ, SII-QQ&DWU\MZ H-dibaes,ar Baxoat, osthiadiaduled) they are
each bonded, 30 for i of th I ro, r sisting
of pyrrole, pyrrolﬁ’yﬁg]]'r?é ﬁy?%ﬂ“ai ngy 'ﬁ&%éi né] élpergll)hpﬁleeg g’:‘ltgaez(ray ‘ene,
pyridazine, pyri mmthelazn@yrwlnnbne puqmtalzmlm,, gyum@llme, QHingaeline,
pyrazoline, im daz@lmﬁ‘&me p&'i%ﬁhédd hmﬂ%d tcﬁ,brb?eppasaégé@he)&asoxazol e

2-1 soxazol i di ne, soxazoli di ne, |ne 1 sO 1 azol

i sot hi azol i di ne, 3% Pmlﬁﬂﬁ?tﬂﬁéﬁﬁﬂede'i“f?d’é@ﬁl eof thesedielociclepersithfdazol e,
qui noline, tri aZO|r@dzcam.b_h@irailpyﬁolygt{bhf@i,@;bymﬂﬁl st axad- oes-phsnyihe,

Ptsgalu:jlngfl nle,nd?la'?r%lﬁ’gﬁtg&ﬁ?lg‘ Ofl S dm :y&l Jh ﬁﬁgﬁbgglfxpﬁuﬁol ones,

i soxazol ones, tri azollomethyl-23, EE{ @hiefS -poigazolyl, 1 3—th|azo|—2-yi 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 formula Il in

which
R? is a hydrogen atom,



oxadi azol i di nedi ones, triazoles which are substituted by or
COO (C1-C4) - al kyl, 3-hydroxypyrrol e-2, 4-di ones, 1,3,4-0xé§f9§§P8F£ﬁ@ 5-
oxo0-1, 2, 4-t hi adi azol es and the other 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(C3-A)-alkyl-aryl, -0O(Cl-C4)-alkyl, -N(Co-C4)-alkyl-aryl,
-N-(Cl-4)-al kyl or -CF3, a hydrogerratom -OH or =0, and phenyl, nono-
or disubstituted by 1.1 -CN, 1.2 -N®2, 1.3 -O(CLl-C4)-alkyl, or 1.4 -NH2
or 1.5 -(C1l-A)-alkyl-NH2 2. is a radical which is derived frompyrrole,
furan, thiophen, 1imdazole, pyrazole, oxazole, isoxazole, thiazole,

i sot hi azol e, Set.razoke, oxadl azol.qnes
1, 2, 3, 5- oxat hlﬁa %azol '3 28 %@(%8@?9é?‘? r%@ig‘%ﬂ Gt ar &f&%“ﬂﬁqmﬁ‘,‘a 9Ral azi ne,
oxaxi azol i di ndi ones, tcoasistiag, wii ch|sadmesubse|nme|,t ednipyyoplédh, CF3 or

GO0 ((C1-CA) - threonine,  cysteine, methionine,  asparagines,
glutamine, lysine, arginine, glutamic acid and aspartic
acid, or,

2. {(C1-Cg)-alkyl, in which alky! 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 -(C{-Cy)-alkyl,
pyrazole, phenyl, imidazole, triazole, thiophene, thiazole,
oxazole, isoxazole, pyridine, pyrimidine, indole,
benzothiophene, benzimidazole, benzoxazole,
benzothiazole, azetidine, pyrroline, pyrrolidine, piperidine,
isethiazole, diazepine, thiomorpholine, -CN morpholme
azeptne, pyrazine, 1,3,4-oxadiazole, —N(R ) phenyl, in
which H 13 is as deflned below; (C3-Cg)-cycloalkyl, —OH

-NH(R ) |n which R I is in each case as defined above,
-S(0O)x-R 7, in which x is zero, 1 or 2 and R12 is naphthyl,
pyrimidinyl, morpholinyl or phenyl, which are unsubstituted
or mono- or disubstituted by —OH, (Cq1-C4)-atkyl, -CFg,
halogen, -O-(C1-C4)-alkyl, -COOH, -C(Q)-0O-(C1-C4)-alkyl,
-NHz or —NH-C(0O)- (C4-Cg)-alkyt or C(O)-Rm, 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-




al kyl , 3-hydroxypyrro-2, 4-di ones, 5-o0xo0-1, 2, 4-thi adi azol

pyrazine, pyrimdine, indole, isoindole, |ndazole qU|noﬁ?ﬁ%RX&&%bB§

i soqui nol i ne, quinoxaline, quinazoline, quinnoline, -carboline and
benzo-f used, cyclopenta- cycl ohexa- or cycl ohepta-fused derivatives of

t hese heteroc cles or 2- or 3- pyrronI phenylpyrrolyl such as 4- or
5- phenyl - ﬂg%ﬂmﬁwz furyl 2-t hi en X 4 i mi dazol yl PCTAER®Q/063#@azol yI ,

for exanple 1- net hyl - or -5 ol 3 0 00
1, 3-t hi azol - 2-yl, pyrlﬁtj‘ﬁ”yle bu]lr rary [ﬁ)/'r' %@Z 122345)§ kyg éHpﬂl dyl -
oxi de, 2-pyrazi nyI 461@4)&|m{rmm¢dcmyl 2-, 3- or 5-indoly,

substituted 2@1 ndoI yI t hyl f

5- benzyl oxyR, - chl or %ng{ H{}Kﬁngy %ﬂ)‘l qugll%ﬁzfﬁ@ 5]

3-indol yl, 4[”5 6, 7- teﬂ\tlibd)ydro 2-indolyl, cyclohepta[b]-5- pyrronI 2-, 3-
or 4-qui or olyl, 1-oxo-1, 2-dihydro-3-isoquino|y|,

2- qui nox5gl |ﬁyl Sl2 ben-[zof @angfg glnbenzot hi enyl, 2-benzoxazolyl or

benzot hi azol yl or di h§-dfbpyd'i di nyl, pyrrolidi nyI for exanple 2- or

3- (N-net hyl pyrrolidinyl )N(H?Pb naz,pm(yrk nmor phol i nyI t hi onor phol i nyl ,

t et rahydrot hi enyl or benzo wrd? g uq\:‘nere t he spectlve radi cal [l acuna]
unsubstituted or nono- to Ttri feq ye%fwa'&?‘ in which R4 is
-(C1-C6) -al kyl, -(Cl-C6)- ayel Iwﬂnt(g'én atorphenyl , haI ogen -QH or

-(C1- 041)0- al kyl. The term 'tE:)al R%ee Iunder stood as meani ng fluorine,

chl orine, bromne or iodi h )[ (C1-C6)-al kyl™ is understood as
meani ng hydrocarbon radi cel s(%@shaikalr@dﬁhdﬁe)r&iky[s | i near or branched and
contains 1 to 6 carbon at@)r’rs(m )-AR DN @I kyl" is understood as neani ng
a coval ent 23 COctober 2003 WO 011 061 PCTI EPOOI 05340 bond. Cyclic al kyl
radicals are, for exanpl e, €3h aQQBG‘-QFenbered monocyclic systens such as

%cl 1(:)propKI : cy;:lho?Et yl, : cycl- (me?hyh[kgolr neyel- @hdisyjlbstltﬁtmi by(\?mrygs?]i 1(:)2 "R3 and
, toggther w e nitrogen omto whic ey are
each borded, gform g heter ocyérr'f‘ﬂ((jf'11 8“3‘9%TPF‘$&'§955P§86¥ & " is understood as
meani ng r adRezne Rhi iogethes vy ihegtitregemaiom laaﬂe:arbwam teqwhighythewl i di ne,

i m dazol e, Bl &4h Gondeh 1200 a rfr@t Qlf&mlilla zla?{ror?h tﬂéngUpa&ir%?sQ*n% "ot~ Oxi des,

triazol ones, | azo nes 1 SO azo ones, WA- oxadi azol

oxadi azol i dPWé@f?orH’é’ﬁfo"Wl BYEPling ¥ idiing. eD'Eﬁ'B‘é’P‘Pt aRsggge. prr@@zwﬁ, CF3 or
COO- ( Cl1- C4) pylirkitine,3- pyciziney pypiperazire, di wrasole5 amiddzoly, 4- pylazafiizol es,

|
ot nt 25 elgEGine, SRELAUETImILORER, RuPp) BREMS, Poxardlighie ©
pyridine, pispaazalidine, pmoathi@e p.i@éh@zplee thigzple, d.tﬁtraz?J?n da%Bﬁe
i soi ndol e, oikadaemBle b&muég da?@da&az@hin'é@' aZIs@Qaz&Qhé@' | nflazdlSMsBli nol i ne,

g;'r Bg??lnlen:%a%%qgf"%@ raas NfiazGH nnoh chCard® Str)étq 2 b)'/r?-'déﬁpld)lgg "¢

COO-(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,




derivatives of these heterocycles. The termaryl is under d a ani ng
aromati ¢ hydrocarbon radicals having 6 to 14 carbon atoﬁ%}gﬁnpﬁguﬂﬁng.
(C6-Ci4)-Aryl radicals are, for 20 exanple, phenyl, naphthyl, for exanple
1- napht hyl , 2-naphthyi, biphenylyl, for exanple 2-biphenylyl, 3-biphenylyl
and 4-bi phenyly!, anthryl or fluorenyl. Biphenylyl radicals, naphthyl

radi cal s and, in particular, phenyl radicals are preferred aryl radicals.
Aryl radicals, in particular phenyl rd&dicals, can be nonosubstituted or

pol ysubsti tut ed referably nonosubstituted, 25 di sybstjtute r
tri substitﬁ’@@,‘dzﬁ@d’i”&@m”ieéalt” ?%er idd ?rérﬂrer%msg'%tg(?%ﬁ’rg HMbiSF 9T radical s
Erom t;]e lgrk(DOFD-(IDﬂSJiA}hIk@O \’lﬁ}hy(il?w@)?lam}gfdioﬁgsﬁp?BId—@xdcﬁﬁzcﬂ@Ja@)s‘- al kyl ,
Cl- Cg) - al kgx i articular .(Cl-C4)-al koxy, halogen, nitro, am no,
trifluor one?’ﬁ%?'?'%ﬁ?@%ﬁgl?s F?{)ﬂr 0xYy- GC1l- C4)4- al kyl such as hydroxynet hyl or
1- hydr oxyetthglotber substlveigdt hyR,, Retdnyd Eheidi @3Gh casjndapeanderily of or nyl, 30
acetyl, cyahp g [ﬂ@péyﬁcar bonyl, am nocarbonyl, (Cl-C4)-al koxycarbonyl,
phenyl , phenoxy, benzyl, benzyl oxy, tetrazolyl. The sanme applies, for
exanpl e, to radical's suehydEdenNRBMkyl or aryl carbonyl. Arylal kyl radicals
are, in particulap, bepziphgeand al so 1- and 2-naphthyl nmethyl, 2-, 3- and
4- bi phenyl yl nmet hyl ,and @f_ﬁur_é&%l met hyl . Substituted arylal kyl radicals
are, 35 for exanpl 8; be S/ 4 Fcal s and napht hyl net hyl radicals
substituted in the4. aryiCipi ety by one or nore (Cl1-C8)-al kyl radicals, in
particular (Cl-C4)sal kylypsadicals, for exanple 2-, 3- and 4-nethyl benzyl,
4-i sobutyl benzyl, 4-tert- butyl benzyl, 4-octyl benzyl, 3,5-dinethyl benzyl,
pent anet hyl benzyl , 6o £2-CoAu)-alkylagyl, 7. and 8- net hyl - | - napht hyl met hyl ,
1-, 3-, 4-, 5-, 6-7.7- apndC8-3-dkiober 2003 WO 01/00610 11 PCT/ EPOQ 05340
met hyl - 2- napht hyl nEt hyl , le(;rf gﬂg ﬂéylrmre (C1-C8)-al koxy radicals, in--
particul ar (Cl-C4) ~ai koS!\f/' Y%A ,'aﬂ@’nzyl radi cal s and napht hyl met hyl
radi cal s .substitut 8d i n-NHE1-&kaylalkbioety, for exanpl e 4-net hoxybenzyl, 4-
neopent yl oxybenzyl 443, 5;@&:{Tet hoxybenzyl , 3, 4-net hyl enedi oxybenzyl, 5
2,3, 4-trimethoxybenzyl, nitrobenzyl radicals, for exanple 2-, 3- and 4-
ni t robenzylR ifal obdnzyl 2MYEIRERNAOMLr exanpl e 2-, 3- and 4-chloro- and 2-,
3- and 4-fluorobengzyl, 3PY-gii chl orobenzyl, pentafl uorobenzyl,
trifluoronethyl benéyl radi cal.s, for exanple 3- and 4-trifluoronethyl benzyl
or 3,5-bis(4rifludromethyPf8enzyl. 10 I'n nonosubstituted phenyl radicals,
the substithieit cai- be poeatl.edonn- ohdisubstjeledtivon, the 3-position or the
- 4-position. Disubstituted phgiyl can be substituted in the 2,3-position,
the 2,4-position, the 2, -poi# ion, the 2,6- position, the 3,4-position or
the 3,5-position. In trf'@ubs’t #t ed phenyl 15 radicals, the substituents

can be located in the 233 4-@%@1@@*6}1&@02, 3,5- position, the
It the 2,3

2,4,5-position, the 2,4,6-position, , 3, 6-position or the
3, 4, 5-posi tion. 1.4 7 -NHz or
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,




The explanations for the aryl radicals apply accordingly i val
arylene 20 radicals, for exanple to phenyl ene radicals w%ﬂg%oggﬁﬁﬁé
present, for exanple, as 1, 4-phenylene or as 1, 3-phenyl ene.

Phenyl ene- (Cl-C6)-al kyl is in particular phenyl enenethyl (-C6H4-CH2-) and
phenyl eneet hyl , (Cl-C6)-al kyl enephenyl is in particular nethyl enephenyl 25
(- CHz- CoH4-) . phenylene-(C2-CB)-aIkeqyl is in particular phenyl eneet henyl
and phenylenepropenyl. The expressiona'heteroaryl having 5 to 14 ring
menbers" represents a radical of a nnnocyclic or polycyclic aromatic

system having 5 to rin ont
het eroatons as ri n ﬂ@ €%‘5’P %5&@ le?"%\fncﬁ'été @SQ\? ar3e (?\rl gé)yglql&ﬁg_ If a
nunber of het er oataide,alepyrapinyhi Bed 4-t besb- [Iwumldmyl deént i Balorob-iddblyer ent .
Het er oaryl radi cal S e R it ed,
preferably nonosu s%ﬁ@&?ggﬂgbgﬁbﬁfegaﬁ@é’q Hetulﬂgdgs ﬁetﬂ?éfﬁgeéhéaﬁgh“ cal
or different 35 rd&ibeardortond-chiorgr diip Lomimsthyng-igeolb1-TdesnzyiRy| or i n
Ealrtl cul ar 501 04)3-|Rr@1d3n1 |45§1?|§§éhﬁir&%hddlﬂh g?cflbh@ s(ﬁgnrr ¢f‘al B;nyi ol
al ogen, nitro i f] uorpne I OX o al ky
such as hydr oxym&*tcg{‘iL QV‘O'Vi'-iyc'lar Xy tSHWMV' i é#é:t edi oxy,
]E(C):rl rrycl4 ) af:Et yl, c;&}qomoxhw omiuxﬁmmhyl gg%menyu (’% benzg@?gé 1§r 12

~¢4) -a Oxycar%}fs Bhayb o?ﬁsfd}eégnd. 00818,
PCT/ EPOO/ 05340 benzyl enz Io f hav
ring members pr ef%¥w§thv@yrr@ inyls piparasyb| mor@mbnﬂycﬂmmamwﬂylc
radi cal which COﬁbﬁhﬂﬁﬂéﬂ"&“d%r@@nﬂ@mbﬁomﬂpﬁICu|ar 1, 2 or 3 i dentical or
di fferent heteroatons ron1t zﬁ i Sti S and g?lch
can be 5 subst t urPTEy e Taspeptde tatica) Bactiial paruostided 6 Jadercl or
((jlcllf (ca:r6)ent I ksubst i ]E:Juwhaltlﬁtedniﬁséhbl I@r Quip e ﬂﬁ@a{%&(@@} tﬁllkyt a—I(@y4tCha)I

- - al koxy, Y§§%“§§ rg @ﬁ'ﬁ% Qémkﬂﬂ ) i t1uoronethy
hydr oxyl ,- hydr oxy-T{ ? & ) alk arbon phenyl , phenoxy,
benzyl oxy and benzyl Fbteroaryl partlcularly preferably represents a
nonocycl i c_or blcx argmati c . radical Vi 0 rln menbers, in
par ¢ Lul ar ThedSiE BelpgaT Brngeruntre MeRL Jueite. 2hliat piomife 81w ch
cont ai ns 1;ocﬂn@r TBe term f@y-Gedwltf” & ond@fstqowe&mmaamog hidré@arbnn
het eroato”‘f 1{:{1’(@ &uﬁ&‘seg Qgﬂﬁ 89£&ﬁ' étlirﬁé%t r Yr Hvangh?@ E&H&aﬁé“ 10g gubstituted

by 1 or 2 r i roup con5|st|ng of
(Cl-C4) - al @9rb0fhat%@%nT elyarﬁyo% yl 'SN(fl@ieﬁ god (Qﬁ"@@ﬁm Rdi@’aepmenyl

- phenoxy, benzyloxy and benzyl. The expression "heterocycle having 5 to 12
ring nenbers" represents a nonocyclic or bicyclic 5-nenbered to
12-nmenbered heterocyclic ring 20 which is partly saturated or conpletely
saturated. Exanples of heteroatons are N, 0 and S. The heterocycle is
unsubstituted or substituted on one or nore carbon atonms or on one or nore
het eroat ons by identical or different



substituents. These substituents have been defined abovegﬁgr tF gl cal
heteroaryl. In particular, the heterocyclic ring is nono Q?H ?ft%ogl or

pol ysubstituted, for exanple nonosubstituted, disubstituted, trisubsti tut ed
or tetrasubstituted, on carbon atons by identical or different radicals

from theaﬂk@jﬁ’&?‘gﬁ sting of (Cl- C8) ;gal kyl, for exa%ﬁE‘,%m%)mal kyl,

(C1-C8) exanpl e (CL- C4) koxy such as hox

pheny! - Chegtl: Lo Kky| fafcaRX BN 6: BEARHEORY 1o BYFbASKIed A %%c?aicoge“

nitro, am no or 'S Su stltute on"the ring
ni trogen atyHeMssudieas ﬁﬂ'@?f@@y[cw@owtﬁbCWOK’@W'@')QVQWW for exanple
(C1l-CA4)-al kyl such as nethyl or ethyl, by optionally substituted phenyl or

heny! - ( Cl- Lkyl. f, | X |
DR LS kBl 3 RSl Y LRGSR M A Shtppcen of
eXpressBO%tdﬂﬁttemmrythdyareregcﬁ boaded, formg hetetamystiorning hétherfoupulae having 5
to 12 ring, gqu e"?ét%oﬁaﬁlé M\glrﬁﬁ\cﬁfsewﬂﬁ{hl gﬁ? det—lgg(ﬂ']f%rﬂrﬁ)lefuran

t hi ophene, yrazol e azol e, 1soxazo azol | sot hi azol e,
tetrazol e, pyrrghme ommo idigpe, imidazole,5 PyKRAOM, a QAP - t?“?%m@btb%e?’ﬁ 2003 WO

01/ 0061? 1%x8€%Técﬁ5’9&éO¢F§AQeQXtr%@@:onterslt ZAHRRE®NcOX RdixaZeboees], 34t i by F
i soxazol ones adl azo ri.azo | e

| soxazal ones, el a0l dhBRdl anses 1ikiiaz hes I SheAl )Y IChy! od by
5- ox0- 102, GRAhi adi aZ6ICES1-Pui-abkiyhe, Sdemro 2 diomedi n&-oXNHAL4,

| ol ndo' €. 1hiBRz8les: @B&Mugznnﬁomqqg&@dmﬂﬁe :%&%rmhénemoémwh@oxal i ne,
qui nazol i ne HIN| ol'ine and benzo-fused ?‘EP{H%- ‘cycl ohexa-

or cycl oheﬂhlézqﬂ'@sMtﬂ@@l@aﬂﬁq;@@z%‘f“‘% Huywe, H%‘%tﬁ'ﬁéﬁwq‘%sth‘ i%er iy
preferred r tiﬁ‘r@' rp’tfrﬁilr%r Wfaz?n@y;ﬁlpéﬂaylne ppheRdih@ypyridayines isdindde 4-  or

B e, g o oy S35, g 251!
2- pyr| d$l., dimazolidy) cindolpye, imdgiiding, imigazaliding, parbelife- apdRpazo- fl4251‘5‘dpyr azi nyl ,

2-, 4- or %&Mé‘:&@%ﬂ%se getergc s, 5- |ndonI substituted 2-indolyl, for
exarrpl e 1-nethy 5- et hyl - 5yrret hoxy-, benzyl oxy-, 5-chloro- or 4,5-

di net hyl - 2-i ndol yl, 1- benzyl - or -3-indolyl,
4,5,6,7-t etﬂ@w@fﬁofﬁyli 1Bdt(n11qdrstoodya$ oheatiag Hrotwagiyrmalrg¢arben  radicatsy

4-quinol yl rng g Benzg?arﬁemqtamgyab th- weg]esq é@ -AhDysliieaid-agoqn nol vl

2- qU|noxaI|ny uran enzot h benzoxazol

benzot BDaz shxample, WQT}bﬂirW%&dd foylexapiple dr’ﬁﬂhﬁwl 2f@gphlwhRipRenyl, or
3- (N- et hylfeyémhp@ éllﬁldwenmwp@ﬂlﬁéh@;y)hyl amarzpbmwehylyi drtirgnar fploekhyly |
;gf (rjgh?/gr gié]}aﬁqre%@&kradfépsé%%bﬁ@ywpqls f?\tfgari: cMa?lpheﬂgfﬁ%ld%a?J afs am no
preferred aryl radicals. Aryl radicals, in particular phenyl radicals, can be
monosubstituted or  polysubstituted, preferably monosubstituted,
25 disubstituted or trisubstituted, by identical or different radicals, preferably 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-




H2N The a-am no acids differ fromone another by the radi h in
the context of the present application is described as aﬁﬁ{gﬁtgpﬁwgﬁl stic
radical” 25 of an amno acid. In the case where RO is the characteristic
radical of an amno acid, the characteristic radicals enployed are

preferably whoge/gpbibhe followi ng nagyrally occurri rgcfEadiosaen ds:

gl ycine, alanine, valine, |eucine, isoleucine, phenylal anine, tyrosine,
tlrypt ophan, ms,wl aenaptrhmmmm bycmbeldﬁemd]‘et t@pmgnelkoas%p&rchxgime,ln .
gl ut am ne, gl.u rtlc aci
Those part |Q%f3‘?‘?§/ ‘E’Jf%#:é)r ?‘38*% |B?'ﬁzé’ = dlt’C%E;t dpha n%pgg?glrﬁgﬂ?t hr eoni ne,

cyst ei ne, nmﬁmawlsnbstxtammmglmawlghatm foe, exanydée remetirgiybensyl, g ut am c

acid and as ref St i mno acid
Wi cheare. iRTfyBRnzll O S AGRBAAEU, 3! (-t doRocizy BT 7, 0
occurri g a?rﬂr’?otfﬁﬁﬁf@@ﬂétlﬁfﬁygs”'?ﬂaﬁi‘%a@dtﬁa@ atardexam@ls gni oy frc acid,
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acid, 1,2,3,4-tetr |no i carbox I|c acid

1,2, 3, 4- tet"i‘%ﬁwydr o?j's%‘fﬂfph e 3- cgﬁb%wpfocpeé% o, 2- RRROHPIRNS Y aci 0, 23
Qct ober ZOOIBifImc@ﬂétﬂglﬁngMaﬁ%Em@'xem SpBBﬁ%thny@mmthyibenzyl or
3-(2-thieny ékaﬁ Qﬂn'éﬁlforon%e&ﬁ/ th yl')al ani ne, sarcosine, 2-(2-

t hi enyl ) gl yCi'ne am no tan c acid, pipecolic acid, hydroxylysine,
N- et hylld sol euci ne, 6-N-nethyl |ysine, N-nethylvaline, norvaline,

norl euci ne, InOMhbbum:tut@H&d@kﬂ@&!@ethésmﬁhmm’aml badocated in the

al | o- hydr ox si.ne, hr egnj ne r
3- (2- napht 31“89! ﬁ%e %39?3}'%% Qﬁtml 4 %Isg%)ﬂnceqig&%? dtgﬁeonh%ngl acrallpn%e
horocyst ei neybstittatirio-tBe HAaositan toethd-pestiphothie Q&D%ltl%nﬂ?@y%tﬁel c acid,

honot rypt op II'IOI'I Y ‘33 ﬁ tﬂ)n Sr( heryd Sfiids)t@naninn‘?ns@’s(l@nwr iy al ani ne,
3-(4-pyridy ani ne, 5) hi not hri cin, %e%o‘jagpheﬂ at g}g

3- f | uor’Gpheifical %n‘fb‘ﬁe&ips“ GARERR logaled ﬁrét é’ﬁ\yl ¢ &nvra,

3- f I uor ophepyditidrgnthee 224,5{dositioapiray2 aléapositod,- tid @r&@hmsylloal anitne,

4-ni trophen 4851, ﬁBEIﬂS 4- am nophenyl al ani ne, cycl ohexyl al ani ne, citrulline,
5-fluorotryptopha - met hoxyt rypt ophan, 2- am no- 3- phenyl am nopr opi oni ¢

aci d, nethionine sulfone, mnethioninesulfoxide or -NH NR 11- CON(R11) 2, which
are 15 opti W@Ielxps:a@qbﬁ@n§ whrsthb taiyleddidals apsly creerddighnal divalerbairylehs o of

non- nat ur al | cc rr| m ci.ds whic v funct.ional such as
am no, ﬁ%ﬁﬂ? %’6%95[ E&ngggy%ne @éﬂ‘fag’g‘ﬁ“gh 9 g‘zé y‘F'%SG‘ﬂ{ g(?(P)I yl, this
. group can exavoplee aprigt-pbeeyen0r Sal‘lt%rbhéﬂyieb@ectl ve groups for this are
preferably the N-protective groups custonmarily used in peptide chemstry,

f I h h I | (2),
t “but oxy bar BBRYISHESe)-C A Dus B AR A B RHIy O A R ar bonyl
(Al oc) or ophégeredtiylanCqdeCd)yieylenephepyt tis dal partitdampethpleseyhemyt

trifl U0é§acf_b¥l2acgﬂg_)_Oﬁhéﬁ\ﬁeﬁé-béé—dg%‘ﬁ(en@ms XM Rar 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 benzyl. In the case of an imdazole radical in R9, for | he
sul fonic acid derivative of the fornula IV enployed foragﬁégggrﬁ@ﬂ m de
formation is used as a protective group of the imndazole nitrogen, which
can be renoved again, in particular in the presence of bases such as

sodi um hydr oxi de sol ution. 30 The starting substanc 1 cal
lrga?ct i 1(:)ns W%r?l{' : Oor. canf be easil )ﬁprepgr ed by mﬁo{dgbgh@\%ﬁﬁps?mcﬁhe
iterature invention rther r . [

of the cohBBARISRBRPRE IOMRIE HoRiaRST teRuft RLRECEE A mtfodiscPRy AL O
conpounds PEefefatihaepmsmts @ maavaycioforabjsgh airegiatial radicd| whighl e salt of
the COWPOUEQﬁ\a}irgsf { he fprgpuba ih, puhicGly CONPRY icses, adeditrRastdmgifrgmmpound of
the fornula | 3 October 2003 01/ 00618 1 P (NI RS

PCT/ EPOQY 098IRIOROMS fOfthiRh IR SORISHa 4 Ne%%eét?& 5‘.'\95\1%3’( Bey. nethyl
est e][) ,Ba{lsu@mm&;cﬂﬁqup, @ A drydr axydaripuwap 1ata ¥, idesticaldoRdifi@rentas def i ned
I n or mu ‘ ' | : N @acii AN 5
conmpound o% ué’%netu%{rsnﬁ?@ i’ﬁ‘l&% dqﬂgamrng%gﬁéig (%\%‘El&@uﬁtgg? ﬁg(fﬂé‘g'gn and R5
and R6 ar eflagring,0chiggnenaitra.n-N& iz, driiuoromathe, pvesvbehyiony-fake or, if
appropri at mgl% @%hagf-ﬂkbﬂg:a?@&m, pHErR| pHdroRy abehzy@diyednd Bommal of the

protective converting into a conpound of the faormula l, .or b
reacting a d pafticpiaslyr ereigrably igpiesents (2 \VEPRORY -&t'a‘ﬁgy%[ d Rg) are

as def jped ardmhbae Madioall havamgl SBoi 1) dng Manbers, ippattieatinesgnauperedi th its
Che. fof mi & Remeanbyed iR RuBHEEE ral ke W%C{’“ﬁaﬂz@%g'%?f"é S
resul ti ng, paniatigr df tasr 25 ddeatical eor eliferant dreterpatomst 88 VBE g8OWS E, i s
consisting of N, O and S and can be substituted by 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-



25 reacted with a conpound of the fornmula Il1, where RS d R6 are as
defined in fornmula 1, in the presence of a base or, it ag%argﬁtPP%&%),mof a
dehydrating agent to give 23 October 2003 WD.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 protective group, to give a conpound of the fornmula VIIl a conpound
of the forrWE’ao pog“&nd converting théscorrpound of tI‘%C%PrﬂW%%Q after

renoval of th S ort material, . into .a conpound of the fornmula I, or c)
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prot ecti ve tgameles Byhich tdve asubmtipdaddyof, tENE, Cosnot £QPHCLENRiR0, 3-
PCTI EPOCO 0O )n Al en geactd ng._ ; un i1 he aula VI
with a conpﬁéﬂ%&‘%bbt%gqﬁ%ﬁ%ﬂl ag ?’%I&I—qu@gﬁ%@(ﬁ) mﬁfr%ﬂ% P‘rgé@:’l tdefined in
t he conpourdyrgiidinge irdgieniseindole; indsizole, phihalaziee nadnaline, denaydnaieof t he
fornul agVi aquifoXiin8l/ QRid&zdieel 7 drnsliiebetadiide Padd EPEEARPRAR, L - PS
(Via) then ei t?her converltbn the int ef Hedi%a{ye 8on('§)oung of tFetforrmI a Vla
into a comfdl $egtat h&YE'8 a P af¥EPPRIBVEFY of YSHE S Hp &F t BeStaterial or
;educ: ngViI thetémcyeranpPertiomarly t pidfenrgdi phiedishisneateo B vleras-m,wrmydund of Ithe
ormul a Eﬂ{éqi' t [ .Aanf0 ) C _ihi ep_renova
of the support ¥ teir?s)i’I a%‘gk_%qre{%% cgﬁvgllﬁ)ﬁ\éﬁgl %bggﬁg'du%gﬁ@? ?ﬁ(b'e?'gf’n%l al into
a physi ol odiidazolyi, metsfigidazald) for axamplept-gratby-2rard-a0ft -Saimidazadylaci d
functi aps mf,sithi@zglozrpptﬁ:plﬁridyf, 3-peridhar mﬂyﬁdylll, Ya 3@ ppondypdoxidehea
protective grou ; LNl e | car ¥l G acl ds. rd vat tironis
carried out’%é%@ﬁwdghd’_t°(5%ﬁ@rﬂﬁ@nyl'?ﬁhgégpg?ﬁd@%‘s§\"$%%‘gﬁr#"na8hégﬂg eyl
" Met hoden dman@ig.1-Cedmile"S-frdtoyie ds nefthangabibenzgloghe brehloft orvhbume 15/ 1.
In process g@tdio-iRdolyl, N¢-aHPR2f WiCla QRpA| 4,58 7-tetrahydro-2-indolyt,
cyclohepta[b]-5-pyrrolyl, 2-, 3- or 4-quinolyl, 1-, 3- or 4-isoquinolyl, 1-oxo-
15 . 1,2-dihydro-3-isoquinolyl, 2-quinoxalinyl, 2-benzofuranyl, 2-benzothienyl, 2-
benzoxazolyl or benzothiazolyl or dihydropyridinyl, pyrrolidinyt, for example
2- or 3-(N-methylpyrrolidinyt), piperazinyl, morpholinyl, thiomorpholinyl,
tetrahydrothienyl or benzodioxolanyl.
The structural formula of a-amino acids is as follows:

20
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The a-amino acids differ from one another 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{g 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 aspartic acid. Preferred characteristic
radicals of an amino acid which are furthermore employed as the radical Hg
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,




starting conpounds of the formula | Va are provided with tect gr oup
E; this selective amno groups derivatization is carri edazgﬂ“?&%%ecrg:oé?ng to
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car bodi i m d@&jrsmhcmodylpmlrcdmdygmlwdinmdaﬂﬂylm“r iddolyl, this group can

dii sopropylﬁgé%%dé c‘i]e?d (DIC), O ((cyano(ethoxycarbonyl)nmethyl ene) -

am no)-N, N arret hyl uroni um tetrafl uoroborate (TOTU) or propane-
phosphoni ¢ anhydri de (PPA). The condensations can be carried out under

fst an?ﬁrzb Cosdatémt@rtﬁotéatm REouprOfdrhisc and fb&aﬁabqntheaf: ,@roltedmelgrouﬁs negfssar y
- or e non-reactl u rote erS| e
protective @‘f%ﬁ'ﬁ@”%rgs t'ﬁﬁ%ﬁ?&’é&%?‘a ?W@F pé?%ﬁﬁ ﬂ{ﬂ“)és ed in the
reaction, whiiettar typey beheylomynadbmmdt(Zhd thexsmaetb(my&lﬂBycplQe&tmenﬂs
(Cl-Cs) -al ka@c%%&@gsgglgefy%uyﬁﬁ(gemongr (A188) o oPBF e ﬁéideéﬁudéfpg%g i oup

protection I's unne ? e stil in the
form of preR¥HisBIRE AT %F@tlﬂlotrrt%ﬂlﬁj?‘Bﬁﬁ%W'@la d ot the alky! type, for exampl ¢
25 Dbenzyl. 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




cyano groups and are only formed by hydrogenation after the. cpnd ation.
After the condensation, the protective groups present aregbpgtﬁg?fe%ﬁ%n a

sui t abl e manner- For exanple, NO2 groups (guanidino protection in amno
aci ds), benzyl oxycarbonyl groups and benzyl groups in 30 benzyl esters can
be reaneddRy hﬁfroqenation. The protective groups of _the tent-butyl type
are renovedVEEPHOOSNDy  while the 9-fl%orenyl met hoxy-PEMERARIPS34i cal is
renoved by secondary am nes. The pol yneri¢ support designated in the
formulae V and VI by PSis a g%ﬁ Errﬁﬁ%d Q&#ystyrene resin having a

| i nker designated as the internegj ate chain LY This linker carries a

sui tabl e functional group, for xagpl e am ne, known, for exanple, as R nk
am de resin, or an OH group, known, for exanple, as Wang resin or Kaiser's
oxi me resin). Alinewhighi Pglig a sgitableopetectiye0raep 0e/ DByl @skRT)/ @POO 05340
other pol ymeri ¢ SuRROGloSIpSHEhAFoRY13F6up BAH DR Oind BT b as&idiingtng vari ous
i nternedi ate chaj ns Eﬁc?n be eanQéed. Tge |nternegg%t8 chai n Fﬁﬁlgnated by
L is coval ently 95R4&d Ik oWitReansagid) Ghigrifle QL AsbACYMEd aPPEhsCa thRver si bl e,
ani de- | iske or es¢@npbimaobthedonntla itthe conpound of the fornula |Va, which
remai ns stable during the further reaction on the bonded conpound of the
formula I'Va; but under strongly acidic reaction conditions, e.g. mxtures

with trifluoroacetic acid, ASes Re, group | ocated on the |inker again.
The rel ease of the desired H¥ < the faryrula | fromthe |inker can
be carried out at various positing - Npe reacti on sequence. A General

procedure for the coupling of prqtected anPhocar boxylic acids of the
formula IVa to the solid support cording to procedure b): 15 The
synthesis was carried out in reactors each having a reaction volunme of 15
m . Each of the reactors was filled with 0.179 g of R nk am,de AMresin

(leo;:-Ri nk a;n' dgwﬁMeI\I@nah 1‘sBi-@cjwm| fori ﬁ&lﬂd'):rﬁ\,gheﬁ]oééﬂﬁﬁd ; ahder f.-ﬂelash -

mol / regctor). r.the renoval, of, the Fnoc protfective group.fromthe

fesin, B 309 st r SRS BiBEPY R BRETSHIG G RATS AbdiFhRIoPTRS. Shan

reactor and the detdraingvageshakenlufion g, raftert eenqval 0f .the tpratestiveéen

filtered and the i : i i i hydf ormam de (DVF). For
of ?tro%, Bomu‘é%ﬁﬁég c%rﬁaﬁcclflgﬁ %’P‘té? é&'rrrrgf?é Ve

t he coupli ng he’ pr ot ect am no ar solution of the 25

correspondi By Fnis@cHRE REAeRUNCOf3hadelimyia IWRF) , a sol ution of HOBt (0. 33

mmol in DVF) and a solution of DIC (0.33 mmmol in DVWF) were each added to

the resin thus prepared and the m xtQre was shaken at 35C for 16 hours

(h). The resin was then washed \N'th a nunber of tines. To check the

coupling, a few resin beads V\@I/ﬂ and @@ggj ected to a 30 KAISER
e

test; in all cases the test was ative. The renoval of the Fnoc
pr ot ect{s\/e group was carried outR 3@ nment i oned

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



above, using 30% strength piperidine/ DM solution. For t oupl i of the
benzi mi dazol ecarboxylic acids, a 0.1 nolar solution 35 (I;'b% (ﬁﬁgger{b%S
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 DI PEA (0.6 nmmol in DVF) were added and the m xture was shaken
at 40C forwl® digeseto |t was then washed a nunber of ROTEPOAQSI4OMF. 23
Oct ober 2003 WO 01/00610 20 PCT/ E P00105340 To check the reaction, a few
beads of resin were again renoved and subjected to a KAISER test. For the
renoval of the desired gubstances fromthe solid support, the resin 5 was
washed a nunber of ti ' 1 The cl eavage sol ution (50%
di chl or onet hane an& 50 5% TFA/ 2% HZEH) 3%
triisopropylsilane) wasN : i xt a aken at room
tenperature for 1 h. Thel m xture wasgfliltered and the filtrate was
concentrated to dryness.RSThe resi du s precipitated with diethyl ether
10 and filtered. The solid residues ufuall y contai ned the desired products
in high purity or were fractionated, for exanple, on a reverse phase

(eluent: A H20/.0.1% ; ptrilel/0.1% TFA) using preparative

~ hi gh-pressure |9qcu#@ﬂﬁﬁfrt§%é§‘§§§‘§% .. Lyophilization of th g actions
obt ai ne® yi el de@ndimenvedisgribg cgrrmmdz@f th dormdpariat t%rnre(grpovaig F‘Tﬂ ogically

tolerable sal tSsQPp@@méﬁ@l,Sir% atdtgnpdurionafi the fowaplal) er of salt formation,

including their stereoisoneric forns, | I | r known

per se. WtCE badPactingzaEaTEould I??ﬁge fcm@ll%gr ggélr é‘%g?%\ﬁé{r@%\%t SRt

hydr ogencar bonatpestectidckgrougds, wititasiospaundoriitae fgmua §dhi ¢ bases, for

exanple trinmethyl- or triethylamne, ethanolamne or triethanolam ne or

alternatively basic am no acids, for gxanple lysine, ornithine or
argi nine, the carboxylic acids @ table alkali netal, alkaline 25 earth
f

nmetal or optionally substituted pni um saliyny. | f the conpounds of the
formula | contain basic groups >&tatle acid addition salts can al so be
prepar g using strong acids. FBr thi sF¥bot h i nor gani ¢ and organi c acids
such as hydrochloric, hydrobrom c, sulfuric, phosphoric, nethanesulfonic,

benzenesul foni c, p-taol uenesul fonic, 4-pbronmobenz sulfonic, cV exyl 30
ani dosul f oni c, t"\"?qrﬁﬂﬂir'6%%‘1"&5@%%@83‘888{‘ia@,de%gaﬁ’ bg%@@ér gr?ﬁt?gsucci ni c
or trifluoroacet irgdiesli N@p eorsuiitidblamd Ehis Bnpetedtive graup, riel givesa t o

phar maceuti cal s which co ise ficaci ous anount of at |east one
. compound of the (P(S'Pqﬂﬂnzg q@é@.i«?rgﬂﬂ%f\ﬁg 35 physiologically tolerable salt of

t he corfpounds of the formula | and/or an optionally stereoi soneric form of

t he conpounds of the fmr@ t oget rber
N L— @ Vil
RY D/I . (Vi)

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




wi th a pharmaceutically suitable and physiologically tol %a&tg e iogi ent,
additive and/or other active conpounds and auxiliaries. B, 003 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 na¥04/00618 ved. These inclldde, for exanpl BCTAEPAORS3AAeumat oi d
arthritis (in the case of, 5 inflamation), osteoarthritis, Al zheiner's

di sease, carci nomat Qus ovUers, (potenbiation of cytotoxic therapies),
cardiac infarct, cartf i acute cary syndronme (unstable

angi na pectoris), septicNshosk-agut ¢hron i dri#dp) fai l ure, stroke
or atherosclerosis. 10 phar maceulti al s accordimg to the invention are
in general administered 'orally or prftenterally. Rectal, inhalative or
transdermal admi nistration is also posgi ble. The invention also relates to
a process for the production of a 15 pharmaceutical, which conprises
bringing at | east one conmpound of the forrnula | into, a suitable

admi ni stration fbEMeIEiER§OBVEHRY R BieTRefifle cappeul] ¢ @ﬁdo Y&i\dRogi cal I y
tol erabl e exgidpi iend andmpdunappf apei rewld uraﬂtiar reraovdiabl theciuppert I
conpounds, additjves.qr i 1L ard es. i | . r utica

pr epar ation for agt?réa’cf qi?é%éxlg@gr Z(,?r e’éa(r?‘&%r g@ptgt&@\@@rh gs‘?@ggp géﬁfe; | ets,

tabl ets, (m cro)eeappatesd of hpfssiudaM ead conyelpy, infaup cempaindpeitbeons,

emul si ons, dropsigmuld)| S8daBhRvaPbuthcdippoHatebia€RRr at i ons havi ng
protracted rel ease of  active corﬁpﬁnq, |nf\/\/nos|e pr&para I on cust”orrary

auxi i ari es%) sucFORETING | i GapROUN Qintheyfarpda boniy gqbfysiolagicallly agent s,
swel | i ng agent s, tariabendadt. or | ubricants, flavorings, sweeteners and

sol ubi I{@ers are used. Frequently used auxiliaries which my be nentioned
are magnesi um car bonate, titaniumdioxide, |actose, mannitol and other
sugars, tal i presesspiesieet 4). thelasid fundicas N the compayses gidheifpgnula
derivatives|vaaidplovidul withel gidketivb! froap Fy; aisis Getbdtivy @arsudylic aviakl ower, 30

d I | 0| hyl | d | f
el o, st BPTVA PR LRlHE Reahriad 1 TR R ad F B afRbey cor of
The phar mactloubeatWeylepMathoders dee pirgf eChehye’pr Pdeibeds avll Quganigi st er ed

in doseygini b%enﬁaﬂ] YBIdmE 9BHRIAIASCEAS AildnY 8) SRBAmiBg0khctibrdforkt ai n dose
of the conpound of 'the f acco ipvention. In the case

of soli d doStenimg camBaeRTsEl tiadPEDUR WA ROVIGET HIRE PLEIPEle Goub
supposi t or i &s,thishseledibge anamo lpows deriagiadivhniat edryied 000 agrorgingfter abl y
25"t ober TB0A%0H BROBS 1122 S RCEERdy (Ife- W BlethBuéiFtdeproRg) 1t ons
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).




In anpoule formup to approxi mately 300 ng, preferably f %nq:i r.oximately
10 ng to 100 ny. For the treatnent of an adult patient 5*92003
approximately 70 kg, 5 depending on the efficacy of the corrpound 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 cert dV@ 0W0PE1Mst ances, however]8even hi gher orPCHiER0085340 doses may
be appropriate. The adm nistration of the daily dose can be carried out
both by 10 Hafgoenatatiesn deechtar de prenaiation phiherbenrimisgizoleaderivative® unit or

el E 3 of OIaOI dﬂﬂﬁ@ﬁb’m@{la sMadd [@déféi‘%@ AP bigd amdd@mlmﬁé@;@aga%ﬁgﬁr@t ;32 of
subdi vi de es a eryv i,nal produc

det er m ned 0{59‘%& HBE@E'V%%OH}]@'H@E%(B%C’[@%B& %% redhe \PSeRcE It at ur es
are given imtrcntmg‘rzeﬂs a&alasmlsentRT heeamids mmmedrmeammermaﬁé Acred
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conventi ons varl ner al

working 2@y PB@@EW@GWQW ?eFB'n aRinpen reagtiongr adi ent 0-15 min. B = 5-70%
(A = 100% H2/0. 1%tr|fluoroacet|c acid; B= 100% acetonitrile/0.1 %
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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,
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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
5 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

10 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

15. chromatography. Lyophilization of the fractions obtained yielded the
desired products.

The preparation of physiologically tolerable salts of compounds of the
formula | capable of salt formation, including their sterecisomeric forms, is

20 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

25 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-

30 amidosulfonic, trifluoromethylsulfonic, acetic, oxalic, tartaric, 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

35 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.
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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
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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,
depending on the efficacy of the compound according to formuia |, 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
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
(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
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.

-CN ON
Hs F3




N F 250 Chiral C23 His F3 N5 02453.99b) KINO HZzZN F N F F@(ﬁot Chii'?g’l C25 H25
N5 05476.17b) NO N O\ N \ N\ / N CE OO0" CF~ 23 §RRE AH§3 wo
01/ 00610 27 PCTI EP00105340 Exanpl eStructureEnpirical fornmulavs (M- H)

270 Chiral C22 H17 F2 N5 02421.31b) NO N N F;, FNO Chiral 28N O
Hs O N5 02419.94b) H2N\ \ N

Not e
c22

WO 01/00610 23 PCT/EP00/05340
Table 1:
Example Structure Empiricai formuia | MS (M+ H} | Note
1 ,,CH:s OJCHJ Chiral 024H23N504 446.12 b)
o}

: o)
%NWK\NJ\@N pe—
N

2 QF Chiral ngHmFNSOg 403.89 b)
t 0
N :
g anvesy
y/
0 7N

3 N cniat | CyHgFaNsO, | 453.90 b)

o
HN N ™M s

C
O
0 HO 0
¥/
CH, N\
5 F HOC ¢] 0 Chiral C22H15F2N403 422.03 b)
! p

Chiral C22H 1 7C|N403 421.88 b)

a HO_ .0
T
419.94

Chiral C25 H24 Nq Os 476.1 b)




d / NO Chiral NO 29F I,N C22 H18FN502403 80b) N hi r al
N O 30i N C22 H18 N6 0a431.07b) OM, N C\//N 0 310 él;zgﬁﬁgé r@@"%
2383.74b) NF-12 NO N N &N 0 Chiral 32N.0 C23 H18 F3 N5 02453.97b) Fi
NN CN F

WO 01/00610 24 PCT/EP00/05340
Example Structure Empirical formuta] MS {M+ H) | Note
7 Chiral 022H17FN403 403.87 b)

F HO O
O
.\@INJKCE'B_C
N
Y

8 s F - Chiral CZGH18F3N502 453.91 b)
—\E o
HzN\n/E\N N —
I Y

4] o Chiral Cop Hig Ng O, 430.84 b)
@]
H,N N Y] —
& P,
10 o OH o Cao Has Ny O4 389.87 b)
N4
11 Y Chiral CgoHnNstS 391.79 b)
|

\
HZNY-\N N s
S e,

12 _ Chirat Gy Hig Ng Os 387.22 h)
93
s o
H,N : N N —
T

13 Chiral C1g H19 N5 02 349.79 b)

t Q
HEN\"/:\NJJ\@N@
N
o GO\ 4




F F 23 Cctober 2003 WO 01/00610 28 PCTI EP00105340 Exanpl irical
formul aMs (M+ H)Note 330 Chiral C22 H18 N6 04430.83b) N O %Lééﬁ#%!fﬁ%gp

0 340 C22 H23 N5 02389.95b) NH2 6~-N O i ~ N i ' F4 N 350 Chiral C20 H17
N5 02 S392.20b) NOH2N \ \ N -CIN 360 Chiral C21 H16 N6 02387.04b) N O F

|, N N N N 370 Chiral C19 H19 N5 02349 98b) NO HZN N
WO 01/00610 PCT/EP00/05340

Example Structure Empirical formula | MS (M+ H) | Note

Chiral

14 o Caz Hiyg Ns Oy 430.04 b)
HOJQ
5 O
HN 5 - N —
T

15 O Chiral 026 H21 N5 02 435.89 b)
O
HN - N —
N
T J@f—@“
16 I8N criat | CpyHigNg O, | 410.4352 | b)
: o)
HN - N N —
T J\CE&*@“
9]
HQN N N —
o I
H2N o O
v/
o N/
20 Chiral C25 Hgg NE 02 43710 b)

Ny
O
gaaeety
N/ N/

18 Chiral 022 Hgs Ns Oz 392.18 b)

19 CHiyNsO, | 383.86 b)




/~ - INO Chiral NO 38HZN C23 H19 N5 04429.74b) N HQ N CN 0 23 Cctober
2003 WD 01/ 00610 29 PCT/ EPOQ 05340 Exanpl eStruct ur eEnpi r iS4PCPoerACaVe ( M+
H Note O Chiral 39N o C26 H2, N5 02435.90b) Fi2N{ \ \ N N/ N O Chiral
N.O 40FL N C23 H, 8 N6 02410.44b) \ \ N N \ NO Chiral NO

WO 01/00610 26 PCT/EP(G0/05340
Example Structure Empirical formuia ]| MS (M+ H) [ Note
21 o Br Chiral CooHiy BraNs O3] 559.94 b}
' 561.82
0
HN A N =
N
T L@,{*@“
29 0 Chiral Caq Hoy N5 Oy 446.12 b)
N_ .0
HN
&N _
N
ML, N/>—<\:\//
0\
oK
23 o Cos HigF N5 O2 403.96 b).
N
H,N
CJ? é[ -
P N
- N N\ /
24 [s] Chiral 023 H18 F3 N5 02 454.08 b)
N _.0
H,N
N pr——
£ R e YW
F
25 O Chiral Coa Hig F3 N5 Oy 453.99 b)
e
RN
= N ___
/ N
7 N\ _4
F
26 Q Chiral Cgs st N5 05 476.17 b)
N.__.O
o
N
H:‘C\O N/ \ 4
0'\.
CH,




41H2N C22 H17 Br2 N5 03559.99 b) Br N _ 561.85 HO I N /N 0 Chiral 42N
0 C22 H25 N5 02391.83b) H2N N / Q\-/7" N N O Chiral @?ﬁé&“"&ﬂcg’oﬂgs F
02404.17b) No N ° I | F O Chiral 440 N C22 H18 F N5 02404.08b) NH2 N F
0 Chiral 45a N C22 H,8 F N5 02403.88b) NHZ | N\

WO 01/06610 27 PCT/EPG0/05340
Example Structure Empirical formufa | MS (M+ H) | Note
27 0 Chiral sz H17 Fz Ns 02 421.31 b)
. N o
H,N
C;? é[ )
av;
. ; AR
28 Chiral Csp Hig Cl N 0, 419.94 b)

. J’\/ o
3 N —
o &@

29 O Chiral ng H-.a F N5 02 403.80 b)
N Q
H,N
@;ﬁé[ _
v
. Y,
30 Chiral sz H13 Ns 04 431 .07 b)

O
N O
HN
@:ﬁ Crc
0Ly N/
{

|
o

31 Q Cz Hiz N5 O; 383.74 b)

NH,
N o
éﬁ“@
P N
& N 4
O Chirat Cos Hig F3 N5 Oy 453.97 b)
N O
H,N
g‘% EE[ _
2,
Z N4
F
F F

32




F 23 Cctober 2003 WO 01/ 00610 30 PCT/ EPOQ 05340 Exanpl eSt ure L,rical
formul aMs (M+ HHNote O Chiral 46a NJL C28 H23 N5 02462. %Etf{éﬁ%ém ral
O

470 C22 H18 N6 04431.03b) NAL NHA N INC \ I I / NWJO ~ N 1_ 480 N
C23 H78 N6 02411.1b) NH2 ~°~ N \ / F N 11 NO Chiral 490 N C29 H23 N5
03489. 93b)
WO 01/00610 28 PCT/EP00/05340
Example Structure Empirical formula{ MS (M+ H) { Note
33 0 Chiral sz H18 Ns 04 43083 b)
HZNJK;/ P
/@/: N s
- / N
N K N\ /
Il
O
34 Q Cae Haa N5 Oy 389.95 b)
NH,
N Q
&N .
N
N4 N\ 4
35 O Chirai ng H17 N5 Og S 392.20 b)
N O
HN
- éf y
y/ N
\_§ 7 ON_Y
36 O Chiral Cm HIB Ng 02 387.04 b)
N O i
HN
. & g
Y/ N
N/ N N\ 7
37 (8] Chiral C1g H1g Ns Oz 349.98 b)
N 0
H,N
7 S
/ N
7\ 4
38 O Chiral ng H1g N5 04 429.74 b)
N O
HN
N —
. Y
O




IVIA2 N~\ i No 0 Chiral 50N C24 HI9 N5 02 S442.1b) O Nz s N N 51
C24 HI8 O N5 02 S475.98b) ONNH, S - N G 23 October 2003¢0¥#P80610 31
PCT/ EPOO/ 05340 Exanpl eStructureEnpirical fornulaMs (M+ H)Note 520 chiral

C23 H21 N5 03416.27b) ON ~N4-1 N~ ~ F OH O Chiral 421.88 530C2 Hs d
N5 02419 b) 84 NH2. N \Z N C
WO 01/00610 29 PCT/EP00/05340
Example Structure Empirical formuia| MS (M+ H) | Note
39 O Chiral Czs H21, N5 o;:_o 435.90 b)
. N O
H,N
l éEHj
y N
7 N4
40 Q Chiral Cas Hyg Ng O2 410.44 b)
N O
HN
Jéjé[ }
v
N\\\ N N\ /
41 o chial | Cop Hy7 Bra N5 O3 | 559.99 b)
N 0
FLN 561.85
0 (-G
P N
o & .\ Y,
Br
42 O Chiral 022 H25 N5 O, 391.83 b)
H wo
HNT Y
o oo
N
AR YY
43 (o] Chiral 022 H18 F Ns Oa 40417 b)
o n .
— N
F
44 o Chiral Cos Hig F N5 O» 404.08 b)
o N NEL
— 4
F
45 (o] Chiral sz Hl& F Ns 02 403.88 b)
Q N
NH,
o<
. N .




540 Chiral C22 H18 C N5 02421.91b) K
N6 02400.94b) NFit EE N N1-12 O Chiral

03411.88 b) 0 N O#413.14 N
PCT/ EPO0105340 Exanpl eStruct ureEnpiri cal

N 23 Cct ober

NHz N C- 0 Chir

560

N~ C22 H, 8 |

HeCRRO0)

NF{Z N(/ ~\ N 57Chiral C22 H22 N4 03389.85b) ON O N HO N 580 C24 HPO N4

2003 WD 01/ 00610 32
formul aMs (Mt H)Note 590 Chiral .

C24 H21 Ny®P84bdecddb) 30 PCT/EP00/05340
Example Structure Empirical formula i MS (M+ H) | Note
46 o n \-/ﬁ\NHz Chical Cog Hag N5 O, 462.18 b)
O—G;j) A
- (>
47 o N\iNHZ Chirat C22 an Ns 04 431.03 b)
_ " N°
3-
48 o Cza Hm NE 02 41 1 iy b)
O, N N
<,
1]
N
49 on n @ Chiral Cog Hog N5 O4 489 .93 b)
NH,
NQ_<N
50 o Chiral | Gy HigNs5 O, S 442 1 b)
Q, N NEL
O
= N
51 o Cos HigCINs O, 8] 47598 b}
O N o
O~
— N
cl




O ANli2 NV I {\ 1/ 600 Chiral C22 H17 Cl12 N5 02456.%)8%,@%'%&)03
NI -Lz454.13 N \ jj C ci 610 Chiral C23 H21 N5 02400.1 , N \\'N

/[ CH, O Chiral 620 N C23 H27 Ns 02406.21b) NH2 N1 N O Chiral 630N ~
C23 H27 N5 02406.12b) E~ f N - \> N 64Chiral C28 H23 N5 02462.21b) o N O

650 Chiral
WO 01/00610 31 PCT/EP(Q0/05340
Example Structure Empirical formulaj MS {M+ H) | Note
52 o N\-)c_)]\NH Chiral Cay Hyy Ng Oy 416.27 b}
VN )
oH
53 o Chiral Cu His CINs O, 421.88 b)
o ”\:/U\NHa 419.84
— ™
Cl
54 o Chiral Css Hig CI N5 O2 421.91 b)
(@] N\E/LLNHZ
— N cl
55 a chiral [ Coy Hag Ng O 400.
O, N\-)’\NHZ 2 2 6 ? 94 b)
56 o) Chiral C22 H1B i Ns 02 510.72 b)
o N\E/lLNHz
N =
_ N |
57 Chiral ng sz N4 03 389.85 b)
O N
N o}
NN HO
—— N
58 @] Coq Hog N3y O3 411.88 b)
] N 413.14
OH
N
N
_ N




C22 H19 N5 02385.67b) ON NH2 N { N 23 Cct ober 2003 V\D%&%G%éﬂﬁ
PCTI EPOQ' 05340 Exanpl eStructureEnpirical fornulavs (M- Pal C22
H18 F N5 02403.92b) O _ N/ I Njy NHz \ I N O 67Chiral C22 H s F N5

02404.02b) O F N NHz N\ | N1 O68FCr,;rahC22 H,s F N5 02404t)) z ~fNy o
N chiral N.O 690 C22 H s N604430.96b) N/ N NHz N N\ | 700 N C23 H18

Ns 02411. Wbp1d0616 N ~ N 32 PCT/EP0G/05340
Example Structure Empirical formula| MS (M+ H) | Note
59 o Chiral C24 H21 N5 02 41201 b)
. NH,
— N
60 [} Chiral sz Hﬂv Clz N5 02 456.02 b)
0 N NFL 454.13
— N Cl
a
61 o Chiral Cu3 Ha N5 O3 400.14 b)
o N
NH,
— N CH.
62 Q Chiral Cas Hay N5 Oy 406.21 b}
: NH,
_ N )
63 5 Chiral ng H27 Ns 02 406.12 b)
o N e,
2 N
64 ] Chiral ng H23 Ns 02 462.21 b)
0 |
: m /N NH,
65 Chirat Cos Hig N5 O2 385.67 b)




M NI a 71ChiralC24 H 9 N5 02 S441.81b) NN NH, N / N
WO 01/ 00610 34 PCTI EPOO/ 05340 Exanpl eStructureEnpirical
H) Note 72C CZ4 H8 O N5 02 S477.96 b) 475.97 0 N N

Chiral C23 H21 N5 03416. 13b)

?%fﬁﬁtpoﬁ W@%MZOOB

N\

730R

O IV NNF-12 N O 74Chiral C22 H18C| N5

02419.98 b) 421.90 oa N/ NNz N NI
02420. 12bywa@c1AB610l N2 N N 761 chi 3@l C221- 11811\ 15PRHEP@BGH34D

O 750 , ChiralC22 H18 C N5

E Chical
\ s

0 =
— N H NH,

Example Structure Empirical formuta§ MS (M+ H) | Note
66 Q\ Chiral ng H13 F N5 02 403.92 b)
0 F
—— N A NH,
/ Y
\_7 !
67 Chiral ng H13 F N5 02 404.02 b)
0 &F
_ N NH,
N
N\ 7/ 0
68 /@/chraj CooHig FN5 O, 404 b)
Q@ 1
; NH,
O Y
N N o]
69 ﬁ Cao Hyg N6 Q4 430.96 b}
?N\
70 Coz Hig Ng O3 411.04 b)
— N N NH,
71 CoaHiaNs 02 S 441.81 b)




N~ NN I
Cct ober

O 770 O NH2Chi r al

C22 H17 N5 02384.1b) N/ \

2003 WO 01/00610 35 PCT/ EPOQ 05340 Exanpl eStruct

Phaferaogs™ 1 23

formul aMs (Mt H)Note 78C24 H21 N5 02412.1b) O N NNH2 No/ O N

79Chiral C24 H2, N5 02412.07b) O e NNM | N O 80~aa,i(wC22 H17 Cl12 N5
02456.05 b) 453.89 o ~a NIN N / T
WO 01/00610 34 PCT/EP00/05340
Example Structure Empirical formula | MS (M+ H) | Note
72 <l CoaHiy CINs O, S 477.96 b)
475.97
o == °
e N NH,
73 H Chiral 023 H21 N5 03 416.13 b)
(o]
—— M " N,
LTI Y
74 onrat | Cpz Hig CiNs Op | 419.98 b)
421.90
0 Cl
— N i,
N Y KJ/U\N
\ /7 . o
75 a Chiral | Cas Hyg CI N5 G 420.12 b)
o
- — N NH,
o 4 :Q)j\rd
N\ " s}
o)
— N NH,
N 4 K)/‘LN
N/ " 0
77 o Oj/NHzChiral Coo Hiz N5 O, 384.1 b)
N N\ 7
e




t il \ / , 0 81CH Chiral C23 Hn Ns 02399.95b) O - i N N I, N
82Chiral C23 H27 N5 02406.04b) 0 N NNH, N NI O 839 0:%3%?@%499? N5
02405.87b) N~ N-NFiz N\ / N O 23 October 2003 WO 01/ 00610 36

PCT/ EPOQ' 05340 Exanpl eStructureEnpirical fornulaMs (M H)Note 84Chiral C22
H19 N5 02385. 78b%1€ N1 N(-NH2 N~/ N O 85Chiral C22 HO%INS 02385. 78b) O
0

N N NFf WO pi/R0 860 Chiral C2§5H23 N5 03490. 1IRGTAEPAD/GE340 N jA "N -1 |
Example Structure Empirical formula | MS {M+ H) [ Note
78 024 H21 N5 02 4121 b)

. O
— N NH,
s N
79 Chirat 024 H2| N5 02 412.07 b)
f
(8]
— N N NH,

80 Cichial | Cgp Hy7 Cly N5 O5 456.05 b)
/@ 453.89
o c
— N - NH,
4 N
81 OCH:CNVN ng H21 N5 02 399.85 b)
9 £
— AN,
N /N “/\[(
Y N 0

82 Chiral Cos Hay N5 O» 406.04 b)

O
— N N NE,

83 Chiral ng H27 N5 02 405.87 b)

(o] z
— ™ N E NH,
OLTT ™Y




M N\ I 0 87NH. Cwal c22 H20 NG 02400.44t~) o NN e ﬁé 88Chi r al C30
H27 N5 02490.3b) o /N _ N/ N~ I( M / N\ OO Chir deberefON
H27 N5 02490.27b) N~ 23 Qctober 2003 WD 01/00610 37 PCTI EP00105340
Exanpl eStructureEnpirical fornmulavs (M+ H)Note 900 Chiral C30 H27 N5
02490. 22b) ON N 23 Cctober 2003 WO 01/00610 38 PCT/ EPOO/ 05340 Exanpl e

91 (2- (wadnhfoﬁsm) 1 Hbenzi m dazggl e- 4- car bonyl ) pCir)ErRCOAGE3aR NEt hyl
ester (1 HNOS5 Amonium 3-nitrophthalam.date (1a). 100 g (518 mpl)

of 3-ni trE%’I‘hﬂal iC Structure Empirical formula | MS (M+ H) Note

84 /@ chiral |  Cop Hyg N5 Qs 385.78 b}
. o
__ : NH
N 4 N/\"/
\_/ N o}

Chiral sz H19 N5 02 38578 b)
[0}
— N NH,
N 4 N
\ 7 N 0

86 . (9] Chiral 029 H23 N5 03 480.1 b)

0 I
_ SN
q 4 Y
\ 7 N o
NH,Chiral sz Hgo Ns 02 400.44 b)

0 g
— N N NH, -

88 Chiral 030 Haz Ng 02 490.3 b)
s
— N N
N 4 N 0

89 Q Chiral CGD H27 N5 02 490.27 b)

0D 5@

85

87




anhydride were introduced at roomtenperature (RT) and t\r&%tarhetd
with 170 ml of concentrated amoni um hydroxi de sol ution 'P g The
m xture was stirred at RT for 1 hour (h). The precipitate was flltered of f
and 10 dried in a desiccator. Yield: 95.6 g (88% . 2-Am no-3-nitrobenzoic
acid (1b). 22 g (105.2 nmmol) of ammonium 3-nitro- phthal am date (1la) were

treated wwa Gvgéestiong with 165 m of7sodi um hypocH®I/EPEOABI3YDI on. After 5
n"i nut es, @ 50! llfion n'F 88 g nf cnr‘“ um-15. h\lr‘lrnvi rln ih 22 I’ﬁ of _water \ S

©

added and}Bdaenphd ixt ure was tlseoctefcel rred at 7()E}nbmballorh1ula1M@ﬁ\msﬂﬁﬂﬂd3él was
poured in r—of—wat-er—wth—Sst+r+hg- re—+esut-t-rg—clear—splutign
was acidiffi e with concent rat edoHCl . Thechiqr ¢ciCpj H@N@O@m fadotaer ed off jand

dried in fa desidcator. Yi N % . |20 2, 3-Di anmjnobenzoi ¢ acid
(1c). 14 |g (76.9 mml) of 3- obenioic acid (1b) were dissolfved
in 500 m| of rret y th Po and| hydrogenatdd w th hydroggn.
After 4 hj thec i

ered off with suction.anfd concenfrated. A
dar k-brown solid mas obPalned

pld: 11.67 g (99% . 25(2-(Pyridr4-yl)-1
H benzi m dazol e-{4- carboxylic acrd (1 d). 700|nmy (4.6 mol}) of
2, 3- di anmi rebenzdi-c—acid{lc)-and 047 M4 95 mwol) of 4-pyridyl al delyde

TIOCTTLS o acTu— (L5 LI m A~ T v o irot

were dissolved in 40 m of nitrobenzene and heated at 145C for 2 h with
stirring. The m xture was then cooled and the precipitate was filtered off
with suction. The precipitate was washed with ethyl acetate 30 and dried
in a desiccator. Yield: 800 ng (73%.
(2-(Pyrid-4-yl)-1H benzi m dazol e- 4-carbonyl )-(L)-1eucine nethyl ester (1).
120 ng (0.5 mmol) of 2-(pyrid-4-yl)-1 H benzi m dazol e-4-carboxylic acid (1
d) and 84 ng (0.5 mml) of H(L)-leucine nmethyl ester were dissolved in 5
m of DWF. 164 ng (0.5 mml) of TOTU (O [ (cyano 35

(et hoxycar bonyl ) net hyl i dene)am no-1, 1, 3, 3-tetranethyl Juroniumtetra 23

Oct ober 2003 WD 01/00610 39 PCTI EP00105340 fl uoroborate) and 0.086 m of

di i sopropyl et hyl am ne were added and the mixture was stirred at RT for 3
h. The precipitate was filtered off and the filtrate was concentrated. The
resi due was di ssolved in ethyl acetate, the solution was washed w th

wat er, and the organi c phase was dried using 5 anhydrous sodi um sul fate and
concentrated. Yield: 180 ng (98%. (MrH)+ = 367.1 (O +) Exanple 92
(2-(Pyrid-4-yl)-1 H benzi m dazol e-4-carbonyl)-(L)-valinam de (2) NH2 10
120 ng (0.5 nmmol ) of 2-(pyrid-4-yl)-1 H benzi m dazol e-4-carboxylic acid




(1d) and 76.4 ng (0.5 mmol) of H (L)-valinam de were di s%és[{?e{ %gg?’m of
DVF. 164 ng (O. 5 nmml ) of TOTU (O [ (cyano(et hoxycar bonyl )

i dene)am 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 pre “}mtate was filtered off and the filtrate was concentrated. The
resi due wasWd? 83410648 i n et hyI acet at88 the sol uti on REI/HREHBE34R t h
saturated s d| um chl oy and. t he organi ¢ _phase was dried using
20 anhydri d %‘BE!PL‘%S g’éﬁ"i’ Pﬁ%’f‘&déf—%%ﬁ Ry)-(bslgusige ( owpyl (wkH) + =
338.2 (A') Exanple g&térZ{-‘lXPyrl d 4-yl)-1

H benzi m dazol e-4-carbonyl )-(S)-histidine nethyl ester (3) 25
(2-(Pyrid-4-yl)-1 H benzi m dazol e- 4- car bonyl )-QDL)-hi stidine(Trt) nmethyl

ester (3a). 23 Cctober 2003 WO 01/0Q610 4D PCJy EPOQY 05340 120 ng (0.5
mol ) of 2-(pyrid-4-yl)-1 H benzi m daZofe- 4- arbcﬁ(yllc acid (1d) and 242
mg (0.5 mmmol) of H(L)-histidine(Trt at hyl Res were dissolved in 5 n

of DMF. 164 ng (0.5 mol) of T 2 m |of diisopropylethylam ne
wer e added and t he m xtur i #t RT for 5 3 h. The clear solution
was concentrated. The residuglwas Hissolved in ethyl acetate, the solution
was washed with water, and tThe organic phase was dried using anhydrous
sodi um sul fate and concentrated. Yield: 380 ng of crude product. (M-H)+ =

633.3 (ES+ |

e benet m us ) STEABNEIELTN WO GRS SRR 5 o

of 2-(pyri deabydrideIwere, BREOHEEG 26Ire0m- Y%’P%ﬁ%@d diand fregledaragidly ng
(0.5 nmol) wfth H70L-dreichicentratediagempRium dymaﬂd\e@blutmn ﬁltmistuﬁﬁgDMFe 164 ny

et ut e ALLteS Bl 2P R Tor, oy His KL B 8% Bl 50
concenttat edriedifea desicoaierwas di ssol ved in 20 ethyl acetate, the solution
was washed wdidy Bpé é‘gg ¢f. sodium chloride solution, and the organic phase

was dried ugin n S sodiu | f,ate d co cetrated Yield: 149 ng
(83 9 (hbp PTG o8l cPRgs 518 SoliEl B oD dd0B TRl AR WA i
fol | ows havphtbatmipgatpdlad weté weatedgodtkl gtitrimgExdthpliés Bi ofo s8diun23 Cct ober

2003 VO 01/ 00640 AR PCRLORRER40 rfables, % JBHABH €F18 HobU6P SRR 2

formul aMs ( Not, . )
15 " hydroxide in 22 mi 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%).

20 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%).

25  2-(Pyrid-4-yl)-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

30 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-

35 (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]
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O N\/II\
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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)
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(2-(Pyrid-4-y1}-1H-benzimidazole-4-carbonyl)-(L)-histidine(Trt) methyl ester
(3a).

NX,
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Exanpl eStructureEnpirical formulavMs (M- H)Note 101M W = 400. 44 401. 2a)
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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
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™).

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

j'"

O’\

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
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
analogously to Examples 91 to 94.

HO NH2
03100N
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M.W. means molecular weight

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
5 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
10 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
15 - (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
20 450 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
25 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:

30 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%

35 ) 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
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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-
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

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
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

analogously:
Table 3 -
Example Structure Empitical formula | MS (M+ H) | note
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conmpounds were prepared according to process variant a): a) Preparation of
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 refl (127 mmol) of t assi um per margETEPROoyesR0added in
portions ilrwpnﬁﬁgﬁgggurse of 30 m nut% at this tenperature and the m xture

was heat ed E‘&[Hiiﬁﬁl 1e8f lux for a further 1.5 hours. It was then cooled in an
I ce bath, treat eﬁ wth 100 of water andg@zrﬁo %rt S t%f)- 1 using
concent r at edehipiPWIG GMIROUNELYVES PRFRAIFC EYEC tqu chﬁ_ i@%t M’ of et hyl
acetate, the insoluble residue was. filtered off and“t'fé aqueous phase was
extracted a further two tines 15 100 mM of ethyl acetate each tine.
The conbi ned et hyl acetate phas were dried over magnesi um sul fate and
concentrated under reduced presdure. 2.70 g of 2-fluoroisonicotinic acid
were obtained. Yield: 42%Db) Prefaration of (2-fluoropyridin-4-yl)methanol:

23 Cct ober 2003 WO 01/ 00610 53 :PCT/EPOQ 05340 12.60 g (89 nmol) of
2-f1 uoroisonicotinic Hyeid ®er '

mt o m of toluene with 13.3
m (95 mol ) of triethylam ng an ?ted w}n‘@um (95 mmmol ) of ethyl
chl oroformate and stirred at roomte e (20-223C) for 1 hour (h). The
triethyl amoni um chloride was then filtered off 5 and the tol uene phase was
concent r at eg) URdParatennfedhyr&aminotfrehenysulfrny! REPIPMMHEN up in 200 M of

?g_sggug,% gg‘?nﬁgﬁ)(‘é?ﬁhﬁ&g % %ﬁiéﬁy.l EhioBHE ReSR aadéed firbpmiis?rm'ai-mﬁmu.mn hydri de
1.00 g (5 mmol) of 2-(S)-amino-3-phenylsulfanylpropionic acid dissolved in
10 mil of methanol. The reaction solution was then allowed to come to room
temperature and 5 ml of DMF were added. It was then heated at 70°C for
23 h and, after cooling to ~10°C, 1 mi (13.5 mmoi) of thionyl chloride was
10 added again. It was then stirred at 70°C for a further 14 h. After the
evaporation of the liquid phase, the residue was taken up in water and
rendered basic with concentrated agueous ammonia solution and extracted
3 times with ethyl acetate (75 ml each time). After drying over magnesium
sulfate and evaporation, the product was obtained as an oil which was
15 used without further purification for the coupling with the carboxylic acid
component. Yield 830 mg (3.7 mmol), 74%
b) Preparation of  ethyl 3-phenylsulfanyl-2-(S)-[(2-pyridin-4-yl-1H-
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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The following compound was prepared according to process variant a):

1

0

a) Preparation
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ditsopropyl et hylam ne and 6

Chiral

-0

2-pyridin-4-yl-1H-benzoimidazole-5-carboxylic  acid

[1-(2-morpholin-4-ylethylcarbamoyl)-2-phenylsulfanylethyljamide

00

mg

(6.24 mmol) of

mg (0. 195

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




10 were added to this mxture. 33 ng (0.196 nmol) of 2-(.-am no-4-pyrrol-
1 -ylbutyric acid were then added and the reaction sol ut %n&\g% erzﬁ%pgwed to

come to roomtenperature. It was stirred for 18 h, then poured onto 20 m

of 10% strength sodi um hydrogencarbonate solution and extracted 3 tines

wi th n-butanol (50 ml). After the evaporation of the butanol, the residue
was 15 puryfich @d/gn61aeans of preparatgge HPLC (acet onPCATERQ0D5340st rengt h
trifluoroacetic acid)- 40 ng (0.075 mmol ) of the coupl ed product were thus
obt ai ned. Yegl dddadotdaiseximieest OHGt it oveditien Flided B whitshid 600BwWs wer e

prepared 20 anal ogou i A0, t lovb8ai RokigH! aMs (M-
) Note 0 Crpagands e dsplriefed i o S %ﬁﬁﬁﬁﬁh AT
1581- L~C ChactalrC8HBRRBMEUBa@Y18a3nd the resifiue was PH: Bea)s 2 oct ober
2003 medium-pressure chromatography (CHzClp:MeOH = 8:2). Yield 73 mg

5 (0.1376 mmol), 57%. )
The examples mentioned in Table 5 which follows were prepared

analogously:
Table 5
Empitical formula} MS (M+
Example Structure Note
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Example 180:
The following compound was prepared according to process variant a):

O
S 7

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



23 h and, after cooling to -10C, 1 m (13.5 mmol) of thi | o e was
added again. It was then stirred at 70C for a further %?ybﬁtf)?%rridtoﬁ

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 m each tine). After dryi ngr over nmagnesi um

sul fate andWQ&HIHNUT0on, the product ®Wds obtai ned as RETGEPOQIS3A0OWas used
wi t hout further purification for the coupl.i wi_.t h the carboxylic acid
conponent . MIEMEE B38 %re@?tfoﬁﬁbt%f“pﬁ@%%)forpgébﬂ‘&tre@ﬁ"%ﬂ Mixige was

3- phenyl sul fra;?ryh}t&-eGS}mB Byfoldichfilery land tHe filtrate was washed with 1M

benzol m daz gl e S AR DARYILIARl QAR O1al v sl ffGoeAdiio3haRdar @ TOT

coupling w
2-(9)-am nosemphemﬂdswammw@uomﬂmah@seams drigslyevefi magnegium sulfate,

H-benzoi gn dagole- §neabBﬁéélﬂntl'£eHr QR redu<,%d f@s@&éfsel'r@ reli éé gl ) The

exanpl es mentione ana ous 83 mnol ) of
aci d yi el deg'sﬁqg el} P94 MhPE 1Y oft 888’ v%%l ePr Wi r¢4s mi ?Pe. mol) of

Exanpl eSt r ubdragiimphydratd ahorstivred s robin tdhijedretut6 4622 Hr 7D c&drdé. dfa) cnwai
L N e T
165Chi r al 25Hpd Neftex @®@mpletion 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




Ol "I N cvs 4 ~ 166Chiral C26H26N403S475.2a) H aC Q -1,
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conmpound was prepared according to process variant a): Chiral 5 a)
Preparation of 2-pyridin-4-yl-1 H benzoi m dazol e-5-carboxylic acid
[ 1- (2- nor phol i n- 4-y[ et hyl car banmoyl ) - 2- phenyl sul f anyl et hyl ] am de 100 nyg
(0. 24 mmol )wad o3/qeeqoy! sul fanyl - 2-[ (26Ryri di n-4-yl - 1 PETHEPG05340
m dazol e-5- carbonyl )amino] prop ionic acid were dissolved in 10 m of
DVF. 68 pl 0TI Urand L. 13 mtlioé diisapepgamaandestianed @48onytepiperaturenl ) 10 of
benzotriazo - 1- yl | r ol j di ' relofa[ekTelgTel 23
Cct ober ZOOJerO%g%fgxég&E@%Eﬁ%@%@%ﬁgﬁ@ﬁ%@ghgg@%@g?m S mg_(gtﬁure at
0C. It was vhdn et gaeiate andorashes sussresivelypdtavare. aawraledsosiimor 24 h.
The 30| vent h)‘/@f%g]fgﬁéﬁgﬁgﬁ’atb%mtmr?hvatéﬁ&h@@hﬁﬁatb@@@dﬁlﬁﬁmkﬁwﬁ)lﬁmh.t he
resi due was_purifie means of .. nedi um pressure c t
(Gral 2 amcEhe grogic Whasy Mespgiied” oyeh shadRcard SySIE-Hteral and o
ment i oned i corfeitmtdd. iftiec redidud wes sterasl pitbpaetdyl taahbliyhetheryfiteredl e 5
Exanpl eStr ughurGlPifid S aln QT iR Moablim Nob&yridin-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.

10
Example 181:
The following compound was prepared according to process variant a):
N —
N N
<
N
H
a) Z-Homophenylalanine hydrazide was prepared as described in
15 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

20 for 4 h. The cooled reaction mixture was treated with methyl tert-buty!
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.

25 ¢) The preparation of 1-[1,3,4]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:

30 220 mg of 1-[1,3,4Joxadiazole-2-yi-3-phenylpropylamine were dissolved in

10 mi of dry dimethyiformamide at room temperature, treated with 260 mg
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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
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
which melts at 103°C with decomposition.

Example 182

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

N\>_C
N
N \_4

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,
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.
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
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

CF ~
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hydrogencarbonate solution. The organic phase was dried over sodium
sulfate and concentrated after filtration under reduced pressure. A
yellowish opaque residue was obtained.
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
L 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
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room t enper W@M04/0061®at ed with 3.3 g 626 mMmol) of PCT/EP00/05340

N, N' - di cycl ohexyl car bodi i mi de and 50 ng of di nethyl am nopyridine and the 23
Cct ober 200%eWDSBPBELONG! | POTIEPoDZaE3aNd Heatag withdd 2010184 rael) r oom

t enper at ur eqf pyri&’ném-alhemr@cm@mmw@ WAE tNGP hehlddNwith Vigeram éiiriagoh a
folded fil tForr’8 ﬁngt %5‘§°é o t1r5%t'8. ).GEY Vt\:%gi?r?gd 0¥Mtltlg S%Mtion, the precipitated
product was filtered off with suction and washed thoroughly with ethyl
5 acetate and dichloromethane. For purification, the crude product was
heated to boiling in a mixture of 300 ml of methanol, 100 mi of
dichloromethane and 10 ml of DMF. After cooling, the undissolved product
was filtered off and washed with dichloromethane. The material obtained
was taken up in approximately 200 ml of DMSO, then the mixture was

10 heated until a homogeneous solution resulted — cooled to approximately
50°C and treated with 200 m! of methanol — the product crystallized after
approximately 30 min at RT. The precipitate was filtered off and washed
thoroughly with methanol. Yield: 19.4 g.

b) (S)-2-Amino-3-phenoxypropionic acid hydrochloride (m.w. 217.6)

15 2.8 g of trt-Ser-OMe (Bachem), 0.75 of phenol and 2.25 g of triphenyl-
phosphine were dissolved together in 60 ml of THF, absolute, and treated
dropwise with 1.49 g of diethyl azodicarboxylate at 0°C in the course of
30 min. The reaction mixture was stirred at 0°C for 30 min and warmed to
RT (about 1 h). For working-up, the solvent was removed under reduced

20 pressure and the crude product was purified by chromatography on silica

- gel (heptane:EA = 1.5:1). The methyl (S)-2-tritylamino-3-phenoxy-
propionate thus obtained crystallized slowly in long needles, and was
heated under reflux for 1 h in 5 M HCI to remove the protective groups. The
reaction solution was evaporated to dryness under reduced pressure by

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.
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pot assi um hydr ogensul fate sol ution, saturated sodi um hydr%&ggé

sol ution and water. The organic phase was dried over magnesium Su 5
filtered and concentrated under reduced pressure. The residue was

di ssolved in 20 M of dry ethanol, treated with 0.78 rri (16 mol ) of

hydrazi ne h stirred at roomterrperature for The course of
the reacti oWéZ‘iﬁpﬁﬁdq ored by means off& hin-1ayer chr(?r%flgé’PQW“PTLC)

and after c Ietl of actio xture S cong ntrat ed under 10
reduced pre $H£e1 éipﬁﬁ@ﬁé\ﬁg”q gc,[ @EWE d1"¥\%8ﬁ1"%'f'}ﬂ zole-

acet at e/ n- hept ane 1:1 arﬁﬂoirbbom))quhmm}pbrapmmm@clhmdazgedmcm obt ai ned,

whi ch was reacted further in this manner. b) Preparatjon of benzyl

[ 1- (5-am no-[ 1, 3, 4] oxadi azol - 2-yl ) - 3- phenyl propyl bamate 15 0.66 g of
Z- honophenyl al ani ne hydrazi de was suspended in 10 water at room
tenperature, treated with 200 ng of potassi um hydroggricarbonate and 0.4 ml
of a cyanogen brom de solution (5 Min acetonitrile)j was then added. The
m xture was stirred at roomtenperature for 3 h andNHen extracted a
nunber of times with ethyl acetate. The conbl ned grganic 20 phases were
washed wi th saturated sodium chloride solutijon, dfied over nmagnesium

sulfate, filtered and concent r at p . The residue was
stirred with methyl thrt-b €t he teredHoff wth suction and dried
under reduced pressure&\ THE ben ‘ ani no- [ 1, 3, 4] oxadi azol - 2-

yl ) -3-phenyl propyl ] car bamate vvasf.a[errpl oyed in the next stage w thout 25

further purlil cation. c¢). Preparation of 5-(1-am no-3-phenylpropyl)-]
1, 3, 4] oxadi & dr2AGNen3-REeNYIBMIIORJOBIPNISREY |

<[:| 1- (5I amgI no2[74 3, éf mpadnwpnbs;ﬁwé wete Pdissuléd aPBo] TI @Wdéé&ﬁﬁtﬁ{é/\’ﬂﬁﬁ g
i ssol ved i erature at ed under
argon with H‘Ja%’] @e ﬁpl on %d;‘?él ?s? t %%g@vﬂﬁ]ﬂ%ﬁ?'tjﬁ“’éa‘?“bmﬂ' &H

hydr ogenat e@® Qﬁpl’r"lj@rﬁfﬁélﬁﬁ@tedt ur Bnﬁkvrd@!dﬁd fon@ inethet icoursei of lﬁme) wad
filtered off S?ﬁ@l&hd@ﬁﬂylt&zodléh?békﬁlétba%rél‘ﬁﬁeﬁom o@%ﬁ\glslér‘g?rt geduced

pressure and t jﬁ e aI Wg%‘ vacuum
phenyl propyl'§ m{)gr%ur&] 'BXA% QEEﬁe oL SMitn Xigpe é‘faﬁeﬁ‘”%?kﬂ%mreml oyed
in the hext 15traige A(\nstdlmm bhirxHey qjuwrﬁerughkwarbaﬁyld}s@frm)améﬁ irbrinof

2- pyridin-4- r

[1p3(/5 ani no- Eé&%mll! oxa gﬂggjﬁllr??@ %@dﬁg)r@f{)%\gog‘i{)%l?nnaxture AN dhs;

5- (1- am no- SOBRENY %‘F%WI empergt %?dyé’eﬁdﬂ‘atz@l V@f{/)%/ fis;abare —3§’esdheed in 10
- m of dry dimietuby Waerthemaieved té mﬂaeagsv@wrﬁh drideRbieiled W RIT. ?ﬂ@ ng of

W0 01/ 00610 EEI5T RO AR st IPTE et Lelruplir dhrieet REPSHrs od at 1 oom
t enper al oir e the ogrudeh prothust r wagt iromediatelyr guribed cosing nteatiwd- prasﬁhrehe
resi due was chaltftoghiphyNoft Silita 868! RbEMBECIRSEEA ) S WeePSRIn&ling Whih water,
saturated S?sg vem 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.
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hydr ogencarbonate solution, water and saturated sodiumc tion.
The organi c phase was dri ed over magnesium sul fate, fil tefgsog tgﬁ%(%o‘é
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-carboxylic acid [1-(5-am no-[1, 3, 4] oxadi azol - 2-yi ) - 3- phenyl propyl ] am de,
whi ch el t swa@ 01/80610i t h deconpositi of i s obtai ned. ROTERNIGOE3IABL: The
fol |l owi ng conpound was prepared according to process variant a): N N H 15
20 25 30 b)Precepastpilgn carbamate: of hydrazi de was PCT/ EPO0/ 05340

prepar ed a}?é&fﬁﬁ ﬁg%&lemb&-gqhd phimdaddiadhaenliarli poparyadr opyl]l a)

Z- Honophen Ocﬁ 3/ 8 ne escri bed
in Exanpl e il arﬁl}"*ﬁﬁ@ﬁ‘&?@ﬁ%ﬁ’eﬁﬁ er ? % nfltre ted Successively

H benzi m dagigh &28-ragrdforRT Ucand O 17 mi of ethyldusopropylamine The mixture

(1-11, 3,,4] oxadi azol - 2: v, h r Fﬂr@ L al ani ne
hydr azi de waes s glﬁ? é&fi"ﬂfog ﬁ] lP' gﬁﬁ ? ﬁ?o%)o te a _@hgﬁ%rrperature
and the ni xamirepnegionisatanid updeparedf IEtQCOfdl@@ 4o h.a)Trnd: 08134d mkadfi on

m xture was t t eileng didw Bbl@ﬂbrﬁ" hfee Was
filtered of?%gﬂgggﬂowlgh}lﬁt@r&ageg%%?gnﬁeatrelijJ g uce gpre sure. The

resi due wasSHARSfel H 4y dh Bty Wap qoRcgRIralgd erg@ﬂ%eie[ﬁsgy ept ane
1/1 and yi eihdedtidammpountt vas3isélateddiyatiash 2hydmatgoiemy lopr sifivd )gehr bamat e,

whi ch
Lo o PO b OB 2098 1:6), THE ullb WP ofleined had | -
t he prepar a@&n ohwoPf 50{ﬂ3@mﬁbem@w|wmﬂ9|§2 2hiobls®20 ny of

1-[1, 3, 4] oxadi azol e- 2-yl - 3- phenyl propyl am ne were dissolved in 10 m of
dry di rrethylfo rrﬁlan]léi at roomtenperature, treated with 260 ng 23 Cct ober

Q~<1@*¢

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




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

H- benzi mi dazol - 5-carboxylic acid, 350 ng of TOTU and 0. 143 Q[ptoger 2003

di i sopropylami 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 ogencar WwdanQosdbut i on, wat er andégat ur at ed sodi uPCIHEPODAB3460! Ut i on.
The organi ¢ phase was dried over magnesium sulfate, filtered and

concent r at e@39.2hmgr({@sindud) abthe hompatiod i apbparednasin Exampéd 168iwege

di chl or onet hanebngid:aaglofy/ \&.tm@sm %gﬂgﬂ Bl Rl Mhp i, b%Z';ng‘m de 10

dazol e-5-car boxyl | c aci ] oxXa azo - -y hefy!l propyl

whi ch el t s{himeBofw QT @5%19@%4 tMb k2 Q@ikgﬁ@@ﬁwﬁ‘m‘ﬁg‘ncomound
was prepar edpgoximateyos il of DS SANGT 6 ankt @)T thél smvedNV@s]dldtll}éd off H 15 a)

e e aHBle" 5 VLY B AR ek b ot AR dince 1 n 20

m of tri newaglwashedhaioer with svaien Mhetaqugoos m‘@sa-waﬁt tremegatuifaded wvitaci d and
the m xt urenges anﬁtégir%gﬁzéﬁiwéé’ AR RN eThér ESm%H\%QF&@bHR: %ﬁe?f i ed

within 30 mnutes utlon resutln in iltered

and di | ut edwgfq washed rﬂ”CSfW'tWQrateﬂr Nafl éﬂh‘i“PPoﬁr i a@é Qﬁap@patg g to
hydr ochl ori drymessl, uhdemasd@edd gabestired Tharaesidueh v@&;h)ﬁrecapﬁtéﬁe\nﬁﬁd t he

i trat on, SERlofoRRRRRE M5l Jhed ort Fef cuMYERIGR Pl BlofuelieSng
vi scous opaboiedrawish wRENA A Had. filksed) ofr (ﬁ:nﬁr awashedf thoroughly with

benzyl oxycaomnnéthé} Viekd: Bppronigdtdy 2bo gyl ) - 2- ami no- butanoi ¢ acid
nor phol i de 300 ng of

L- N- benzyl oxycar bonyl - 4- (1, 3, 4] oxadi azol - 2-yl ) - 2- am nobut anoi ¢ aci d and
200 ng of EBgaimpty ©8hl ori de were dissolved in 20 mM of dichloro- nethane
and then treated with 2 m of norpholine. After~stirrfing at room 30
tenperature for 2 days, the solution was extQacted 3 times by shaking with
saturated sodi um hydrogencarbonate sol ution,/j3 tifes by, shaking with
aqueous citric acid s on andyonc i ~h rated sodi um 23
Cct ober 2003 WO 01/ 00610 6 PCTA/EPODT053
or gani ¢ phase was driMed overs6di um| _sul
filtration under redu ressurpg:
obt ai nefk H

239.2 mg (1 mmol) of the compound | prepared as in Example 183 were
treated successively with 152.6 mg (1 mmol) of H-Val-NHz-HCI, 328 mg
(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.

ﬁl hydibgencgr bonat e sol ution. The
te and congentrated after
| ow sh opaque residue was




c) Preparation of L-4-([1, 3, 4]oxadiazol-2-yl)-2-am nobut %&Oéct gci& 5
nor phol i de 70 ng of L-N- benzoyl oxycarbonyl -4-([1, 3, 4] oxadita oP29- 0)3 2

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 wawd0ifooetiered of f through €elite and the fPCT/EREG0/06340
concentrated under reduced pressure after filtration through a 0.45 Nm
filter. d) Exappkat8®n of 2-pyridin-4-yl-1 H benzim dazol e-5-carboxylic
acid [1-(norpholide-4-carbonyl)-3-[1,3, 4] oxadi azol - 2! propyl]am de 43 ny
of 2-pyridin-4-yl-1 H benzim dazol e-5-carboxylic acid, 75 rr?I of 15- HATU
and 51 ng of diisopropyl ethylam ne were di ssol ved Iiz,lﬁf“l\\ -8

N, N-di et hyl formam de and treated with 40 ng of L-4-([1il3, 4] oxadi azol -
2-yl)-2-am nobutanoic acid norpholide in 0.4 m of~N _N.di net hyl f or mam de
after stirring for 10 min. After stirring®at rogm tefperature for 7 h, 200
mg of am nonet hyl pol ystyrene (1.37 mmol/g) andf20 mg of N, N-di methyl 20

f or mani de were added—Akter 1 M;—phe mixtureywas fittered and the

N, N- di met hyl f or manggde sdi-gtilled off. undebB reduced pressure. The

resi due was di gest et w ?/Z col itrile. The i%sol ubl e residue was

di scarded and the acetonitril edisolution was subjected to gradi ent

filtrati RP18,si |l i ' / itrile m A gl
Lol o oo 22T ErhE kS Ral T AAGRIEN W Bl 84 Gt O a5
3- Phenoxy- 2rggiedmsucicessively with1247.Beng 61 mial off &-DepadpMertyTh 38Bmoeg pr opi oni ¢
21 (] CRENGRRIP ISR YOI Bhalold ik 2 il %%‘ﬁﬂaﬁdﬁéggﬂgﬁé"ﬁ?; o
3, 4- di am noBRRISIRAISY; r&'sofcﬁﬁﬂiﬁem% v&ﬂ[ﬁﬁ 69 ee!swpeﬂi%ﬁ@@gf?mo wer e
suspg_nded4i onded redicad toredytinz ethe @sitivereas éakes up ir_i;EAZa_gd (the Midtune| )  of

| ne-.4- e | rrrn
Py 8 hoar SRehefo 3 indy EedhCulfSudiBF Bt hEE e BOLAYE. FholTLTY
product wasOfdaniced@sef wagi tified uand cevapeiaieds e dryRessowgiiey wdupedt hyl 5

acet at eyandplisghted MHE WAL wWa8l prbipithiceRivith HicHBRntdtHESe Rinadil@redas

) f P
heated to bojling in a.mxture of 300 mM of meth
i oht or onret ArEOaHiTeRcR. the Syl prrbelwad bR MR e =Ty Blsred: ouct
was filteredffanf thowbughlyheashed withl DE/ethareY edcheappTorematahe DB IM@bt ai ned
was taken up in approximately 200 m of DMSO, then the m xture was 10
heated unti | a honpgeneous solution resulted - cooled to approximately 50C
and treat edEXATRIOMP i of nethanol - the product crystallized after
appr oxi tat effjie 36lowing abmBbund heaspsrepaid: adoerding té prdcesedarbit @nd washed -

N
0
— N NH,
0

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



t horoughly with nmethanol. Yield: 19.4 g. b) (S)-2-Am no- 35 ﬁgg yﬂgpi oni c
acid hydrochloride (mw. 217.6) 15 2.8 g of trt-Ser-Owe (BacC err%ﬂ', 8 75 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 P300630ri n and warned td0 RT (about 1 hPCTHEPOMOBRABG- up, the
sol vent was renoved under reduced 20 pressure and the crude product was
purified by SHIERatolFapRYaDfiraN; iplp thr akayepientioned syrings: apd thee net hyl
(S) | 2-trit yiowdspétenexyat RTofor oigaheuitsh(s. urhbaiekﬂw_asw&sﬁldd wh slowy
in long nee S € rr r t 0 renove
t he prot ectle\b@:s grcg}{}%s%TPedm ?‘gég?il@g%ggl @M%?’Jﬁsm@v%g?g%%%&%&tyness
under reducéd.presbhaele thy regtionce dPUEER tept avasuerded out onre fewiresint ol uene
and the g espgag was recrystallized froma little tert-butanol. Process
step ¢) 239 ng of 2-pyridin-4-yl-1 H benzoi m dazol e-5-carboxylic acid from
a) were suspended in 10 ml of DMF and treated successively with 328 ng of
TOTU 30 anBErdtetg siép bf et hyl dii sopropyl amine. The mi xture was stirred at

RT for 45 m heRi 6o acid

hydro. chiof ﬁ%g‘g%?é%%%sr 8efitied Bhay %Pegsggg%%'b@%ég_r QE‘EJ(Pi kT ear

sol ution, 384 OEd) was gdded kg Baiqlglssy oipdflaatame-niksebengaisracid®.éi &tirri ng

Conpouny. 3o e ol S SNl 1.59 gh Chor MO SEOM fpbRpndythe [111€
u i ) i |

(DO Vo0 ALER T ds Sofdliom was Tanninl e Puti sotaiion i Pepaied  an m w

of 402. 41, rasireantdhe masturefwak02hakeh ah&Tefgei 18 balThé oesinlwas G23hed 181\ 1404

40 23 Cct obgfy, %9?,? é%ﬁﬁﬁg%ﬁﬁ&fﬁgﬂ FEOF Dotk FEABRC R, SKAISER

3- Phenyl am no- : H-benzoi m dazol €

5- car bony| ) 1%t WP siabif b AV fawWRgeIR fgelEcet at e NH COOH a)

L- 2- Ami1®- 3- phenyl am nopropionic acid 5 2.74 g of triphenyl phosphi ne were

di ssolved ig 30 nl . of acetonitrile with warmng and cooled to -35C to -45C
w th excl usPBOnC%gf Srtr%ﬁ gfure (the phosphine precipitated in finely divided
formin theAcealutian of 4t(aminormathy)pydiined (14 mlli t2.8ynmal) daiRMFHAQyhat e were

S enc SR € 14 ok SUPRSPLANG 1 SErE et logf MiDor e
N benzy| oxy@SHBnINe esDr W WasrESith ME B ER it BEMMATE D BRI THE was
added dOpwDMF {2<t5nd). Milattuitewasitater fodre that@impee béatiny sf thee résnper at ur e
- was not al | gwadcd £y e (@RRUF 1acREmidE Mstead of DMF) for 16 h afforded the
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).




m xture was then allowed to react at -35C for 1 h and wae%egté) §B3The
reaction solution was freed fromthe sol vent under reduc F1Re 8 and 15
the crude product was imedi ately purified using medi um pressure

chromat ography on silica gel. (DCM AcCN. 20/1). After renoving the

solvent, 1.4 g of clean N-benzoyl oxycarbonyl-L-serine-[3-1actone were

obt ai ned (sWwO®&#EOEIy. Synth. 1991 (7Q) 1 ff) in fi nPCTHEPO®953402 g of
the lactone were dissolved in 10 mM of acetonitrile and heated under
reflux for P@ocksh mmﬁ@eéﬂa@mﬁdanﬁiittatbn After renoval of the sol vent t he

roduct was S -E)C[:M
I5)0/ 5/1). 1Thb @5’8%%@%{6{&% o%a ég@ifé?eug%g A :\égm no rop| oni c
acid were Eérﬁﬂ%% VBH dt au?ﬁ%ﬁﬁesst”l‘% ot ect ed

derivative mﬁmdlgm yveslidi Was %tdlﬁédﬂai%oé créde @ﬁo@.fct cuhélyrede plOJadtd- C) were

dded | th
s R
evaporatl ng DCHE/ 20 |Mr MHs, InON@@@ tifen P28 HGME-B-MHg| ianiiet. thenl c acid

(92% was o e
01/ 00610 67%’%3@8@% %&gr %@E&E@Eﬂ@% gguge?n@ ‘%’%reo?%@rgﬁé?n )
H benzoi ni dEgBIcedsp@spuEx yine Perdugt praspab eﬁsasl%“@& \Eé%/e
suspended i M+H' ® 400) OVENMR doreapeddad doetsi HBb%thtdhe&thrmuﬁil TOTU and
0.17 m1qf Fth |, di i sopropyl ami ne. The mixture 5 was stirred at RT for 45

m n and 180 "?’/rﬂja'of (S)-2-am no- 3-phenyl - am nopropionic acid prepared
according to a) and 0.34 m of ethyldiisopropylamne were added to the
resul ting cgggﬁ] hghion. After stirring for 4 h, the m xture was
concentrated un er reduced pressure and, the title conpound was isol ated by
flash chr onmaBdPERINPISRMAOUNE A aselreparqtRegomd mt%éme\ﬁ/ﬁt"éf'am &0: 10: 1: 1) .

The title conpound obtained had an mw. of 401.43 - the enpirical

formul a C22H19N503. Exanpl e 185 15 239 2 ngy (1 nol ¢ t he conpound |
prepared as in Exanpl ‘ » mth 182.7 ng (1
mmol ) of H Leu- Ove HAY, afid 0. 34 ni (2 mml) of

et hyl di i sopropyl am ne | apprd)ll matél y of DMF. After 6 h at RT, the
solvent was distilled off wunder reducedgpresd , the residue was taken up
in EA and the mxture 20 was washed 3 tinmes gach with wat er and saturated
NaCl sol ution. The ?anl c phase was dried and evaporated to dryness under

reducediS pr ég seyrhedia of BEYStvanvhas Spé@zido-eeheyylpiopiinic aeidnat ogr aphy on
- silica gel af GMilRRYEroketel mondi8)diatedPRf Qi 688 hioBORaBYadded kyagpl e 186

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




23 Oct ober 2003 WO 01/00610 68 PCT/ EPOO/ 05340 239. 2 |) of the
conpound | prepared as in Exanple 183 were treated gcéé@%@%?%%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 RyBofRdsife mxture was washed once with p@tgpoofosssrueous
phase was then saturated with NaC and extracted twice with EA/ THF=1/1.

The comnbi ned gr@ad) Waafmga aetHe wah@ﬁi veRCRduthd t6 arsinaties vdaGie sol ution,

dried and eva orated to ness nder ue was
precipitated Eu‘f’ﬁf i%’”&?ﬂrﬁ%%/ ﬁeacﬁ'r‘?(? g Qt?lg Og'd&%? Lgx(?'ECEI- pgrtﬁﬁlgat i on,
t he crude pr odithtdikleronethbee) awd theDCMnERet) argahid phases were washethshed

Lhorzggggl y wi Mh %ﬁ% Qg&uth%r@md%@?ﬁlmﬁrﬂﬂhéh)bv@pﬂlg4 Eﬂiéf&@i &nd87 15 NH2

he conpound a} as in Exanp é@%}v\ere
treat ed 5succe§§¢lﬂ<éfla§e% t'FPGLSZe%'dHﬁ (;“L’aﬁmi?ﬁr l?ld HPYal MREDS Hél’ (1
nmol ) of TOT Ucaﬂﬁn&o fh (éuacargel )5 zﬁ%eid@Etmemey ot grsnes yield) of
approxi mately. 8 was distilled off

20 under reduEBHiep"?’%@s @ne@ﬁgqggﬁta[? é&ﬁg’t\fvé%&&ge\éﬁ{grh and the mixture
was washed andel W&,&vad&wnetfﬁﬂdlsalqms)mnmt t(M}ﬁ gut Ormtre@lati th  NaCl

and extractedg %whgﬁ |M5lher%y'@%‘:a%l§d d}'&gmg@r{glan@dbk% g28bC) BHBESS of Wer e

washed once w sat ur at t d d
under r@ducedtp BBida(E88he R ?W\IBSRWQE‘T’ gﬁé@gdﬂtﬁﬁra mina O YNESS

g' C|h| gr orrﬁ] hageokad (-f78+¢)ersemnoﬁf of Eﬁrlheﬂuyisuﬁ/l @aideo(R.51 hg) ar U prasiuct was
Vield approxPadet §n9us e et e ARG ol BT B e Gsado
Exanpl e 188 OBoloHoo &aN stirred q)vemnlg\ht N‘d room temperature. The reaction

mixture was partitioned between dichloromethane and saturated sodium

15 chloride solution, and the organic phase was dried over MgSOQy4, filtered
and evaporated. The residue was flash-chromatographed on silica gel
(eluents: a) DCM/MeQH/aq. ammonia = 95/5/1; b) DCM,; starting ratio
ab = 1:10, up to pure DCM). 2.5 g (95% vyield) of azido product were
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.




H239.2 nmg (1 nmmol) of the compound | prepared in Exanpl r treated
successively with 247.7 ng (1 mmol) of H Dopa- OveHC , 32?3r1ré§°g§r(@0§1ml) of
TOTU and 0.34 m (2 mmol) of ethyldiisopropylamne in approxinmately 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

ti mes each W@HWWRAMO and saturated NA8 sol uti on. ThECTIEREBI0S3ARase was
dried and evaporated to dryness under reduced 10 pressure. The residue was
preci pi t at ef"9G35§ ¥R A) or onet hane and filtered off. For purification, the

cr uﬂedpr Qdﬁ@«tsd&@tﬁ)rb@ﬁ 3(EuS)winii- NGYRRLE -bhlehyibth:ﬁedc aofd (s@lechlédﬂ gre?gg%y
washed wi t t . : r e

fol |l ow ng c8?71%%ﬁ_d&%smﬁogipg?%%agc@éér%%@?pog%?o[gggé\ E@g?arﬁl—rgoi’)) WaRH2 2.0 g
of pol ystyr addedip RARDAEOEITO Tieoeswsing OniBUWIrermsls/ YpkerRap RT @0 18d1.ymer) was
added tosa ghasidsth 4s REShedIMItVREGR @MBhles! 15 DMy 4f DESMNantiglRd t hen
treated w tDEIﬁ/Ia ol uti.on,of J{Z??I\/deél gerl di ne élﬁéi for 20 mn. "~ After washing
wi th DM, "&'ﬁcﬁ drgd Jinder pREUCE SresRUrg: qheekingsthes(Rastion, fhe next
synt hesi s sKAISERIesYwaesaristieutan dantz (¢sidBeatls. 3. 84 Mol ) was added to a

sol ution of PF%E@?%BW% (0.71 g, 3.84 mmol) and HOBt hydrate (0.59 g,
3.84 mol) in : €’ 23 COctober 2003 WO 01/ 00610 70 PCT/ EPOQ 05340
resul ting sbiyalohexenad2drmmell was eddedidove s idi ereiions of i digeclelraxyt-he

(10x15° L5 DREEAnbnyRIRuIRle SOMBREK, B1 L0 mmtIf i BRh{dias deahES o

X , X .

Chosk tho  UANRT 87 St Gab afROs@Rcrel ALE ghe et oavile sOKES s8imed's ponds.
Process st effhb)soleat masiramassd depenteskiced paessura sinddhasbdes cesihaddabove.

DI C (0.59 ) d ' :

4-f1 l(JOI’ o- S[Tb\PtrPo?)@gzm C e;%}e@a?g ?ligg%?e@gégé%ﬁf Hrrﬁrr)gpge gﬁa 938&!%’ Sﬁrrg(rjat e (0.59
g, 3.84 mofor 2. bvetil Kisppvpluiirl ef gasgvag pompiate. Ebeu@wam%@la@%m into
the syrifhgewitanmaOm aedidiedpiridErreducdé® prebsansl it ReasninshustRratefprshpken at RT

f 16 h. Th | h i th, DVE, (10x15 tored at, 4C. To
check the r B SR TRMEERM bt detbiring e b 308 R Rbcaus 15
Process st epith)MeOkloang PEM 63 timet @achp Meemdri®ddyridine (1.4 n, 12.8 mmol)

in DVF (10 Pdr&ceéy%ie[ﬁ‘gﬁed to the prepared resin and the m xture was shaken
h

' h ith 1 4x1
g;dRT For 6]861( ?69 mrgo e\:\:rsellsna gd vtvgsa gglu\#o}i of%ugﬁo%?nit%t}e’nzg%\ﬂaéidx > )

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




20 DMF (2x15 m). Note: it was later found that sinple h } fog,lge resin
m xture in DVA (di nethyl acetam de instead of DWF) for c12 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 sealable glass reactor and the reaction m xture was heated at 125C
for 16 h wwiD g&eobt0agitation. It wa$ possible to RGT/ERHA/ASE40
cyclization had taken place by nmeans of GC/ M &after renoval of an aliquot

of the subs@dimces fifant).tMeOH&l ines A @) Bo! REM IR FmMEst 1 Dhenddiedm ), the

resin was qﬁﬁ% ,;é&j%),legsﬁ)ént hesis step e). Process step e)

Trlbutylpho I ne ﬁn%‘ V\%m‘cf gcﬁ?asolutlon of the resin (0.5 g)
from 35 prfio©sess s Rv BUHISRP and the mixture was gently stirred
at  150C f OFhéb résin Dhéaines impwaest lsdep ﬂawaedireatamwmvﬁliﬂﬁblz@o(ﬂ?%) foke OH

(10x10 ) 5‘@&8 t%ﬁf)“c (l'%%llig %? %ﬁo%& %eri@gécééf Do éﬁﬁ 2 brown

PCT/ EP ess s eavage an catl on e resin obtained
in process gassy epliasas p@mléﬂd @S RTCRGe Br U@i t hhe orudepepduls/ was  TFAI H20

was renove megﬁd todr @F&@doﬁf QRN ?e@”(ﬂa%h RiredMaighsshy; S elueht:wass/sbt ai ned

(71 ash chr o Bt U g MEGBOTRe ERafbins o

(flash chr
DCM 2.0 M Nichtldmsl\/bé}é colectedemid ¢tk fsohehtoneraaemaovel | wuderdreginded he

ol vent.s, were r e e product was obtained a
:1 V\%l teﬁsol‘?r(‘]_’SS Eép%ﬁ}i%wés é@%&%ﬂé t%rr-(!,:gpoﬁdeduto ch | >
abovenent i oM&d (ESr dthir o 4260 TN Racorrepanded) tp theaboyementinged onpound

was prepare i elrRE4 O process variant c¢): 0 15 A) Synthesis of
3(R/'S)-vi ny%rlga§% aerﬂllldo 3- phenyl propionic acid a) Lithiunmhydroxide

(monohydrate, 21 g; 645 mmol) was added to a solution of ethyl
3-vinyl - 4- pAgawyplutyrate (0.129 nol) in aqueous THE (120 m /20 nl of H20).

feduced br ottt EReplihd Wi BRI ccdg 10 BRRAEE SIS Sna "Aqucous

HCl (1 M, the phases were separat ed and the agleons phase was washed 2
times with AcCEt. The conbi ned organi c phases pshed with saturated
sodi um chl oride solution, dried over MgSH4, fil terfd and evaporated under
reduced pressure. 15.6 g (yield 62% of acid were obt ai ned, which was

enpl oyed thus in J:

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.




25 the followng reaction. b) Triethylamne (1.27 m) an
| ater, pivaloyl chloride (1.18 mM) were added to a coolgz %’%g%r&btsogl 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 (- 78&)’03(2)1/(!%‘(91 of S—phenyl oxa?iol i di none (1.6 GI/ERROIGEB4036 ).

The sol uti on was irped at -78 d to 0OC and added
dr opwi se-to "ﬂ%e(E%bMv“E‘ sol ﬂﬂ?)oﬂ['\?NéﬂFé C@érr?ﬁBPﬁdgE\ftPemeaGBPY‘?’Bﬁ“WdcorrpI ete,

t he sol uti ortryeREalSbirthiiad at room tenperature overnight. Saturated NH4C
sol ution 23 Cctober 2003 WO 01/00610 72 PCT/ EPOO/ 05340 (20 ml) was added
and the solution was reduced to 1/3 of the volune wunder reduced pressure.
The aqueous &«alnmlédﬁZwas extracted 3 tines wth dichloronethane, and the

conbi nedgor gxi de

sol ution, dsra?{eél g@g@@%@ﬁd’@é@?%&%d B% eva ora"?rggé étlgYérHés ‘due was
purified by neans of flash chromat ggr aphy (silica gel, 5-20%
AcCEt / hexane). 2.06 g (67% yi el d) ofl_ inlde were obtained as a mixture of
the two diastereoners. c) 1,1,1, 3,3, 3-[Hexanet hyl di si | azane potassi um salt
(14.6 M, 0.5 nolar solution in toluyene) was added dropwi se to a cool ed
(-78C) solution of 10 the imde (1:88 g 5. 61 mmol) in anhydrous THE (15

m). After 40 mn, a cooled (- N&i/sel -1 0 t hy azide (2.51
g) in THE was added After alfur her 15 m et&—a@vﬂ m) was
added and the sol Qn vas st ‘ed overni g poom t rature. The
reaction mxture @, $$—|N)ned bet ween di chl ord'het hane and sat urated
sodi um 15 chl ori de tidin, Hnd the organi ¢ phase was dried over MgSH4,

filtered and evaporated. The residue was flash-chromat ographed on silica
gel (el uents: Pegpdadidrveihaenophiemplailanire Bpdralzite: b) DCM starting ratl 0

a:b = 1:10, Bﬁl\ﬁ 5%.vi el zido

obt ai ned. 2 g‘)‘ﬂ%pﬁ%g’? deroé"e@rgze"rg%m&dé{ 5855’8;‘*0? agddgég‘?%%ld cool ed

sol ution (Oﬁxafﬁﬁleﬂﬁ@aabove azi do corrpound (2.5 g) in TH” (20 nl), HO (4
n1) andqgl i t hi um hydr oxi de nononohydrate (558 ng) The m xture was stirred

Codi um sul | BDePRHHESIHEn O adel nd eraiG b Baean I SPASVT 25 ¢ he

original vol unprqpydearbaemmse:ed pressure, the resi due obt ai ned was extracted

3 times V"'”I%&Hﬂr ERhANR- a@q cNé%l to';@?@ R@EE?IER@MB&:%% atdenrgagr i ed

- over MySO4, nd co éen rate reduced pressure.
The residue %Baﬁ?@rﬁsf‘ii%ﬂ:"@ﬁ &0 Fxag i 8¢8. ash  chromat ogr aphy, el uents:
1-5% Me@8 i n 1% strength aqueous 30 ammnl a solution/99% DCM . 912 ng of

the desired %Cbgeéarat@ry : * d))enzyl [1-(5-benzenesulfonylamino-{1,3,4]Joxadiazol-
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




were obtained. B) Synthesis of 2-pyridin-4-yl-1

H benzi noi dazol e- 5- car bonyl - 3- R, S- benzyl - S-prolinam de %%‘.ﬁﬁb%{ 2ps

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 DV, DCM and
again DVF,withe1/00610 was used thus i et he next synt hRETEROIGP5343 Cct ober
2003 WO 01/ 00610 73 PCTI EPOQ 05340 Process step a) A solution of

3(R/'S) - vi nyleskiUB) withi detilarphemnyd moopeomatoraaif dthes Gitrase, s Bl-[Stdpamina) - d) ;

0. 28 mmol ; t he above
resin. ThZa :?EK QF@P“’S’V% kaa@ﬁggt%ggﬁé n%% W@.g@ﬁ%%éTﬁgﬁ}ieg n was
washed wi t Witsbwassempieysd i the Weﬂrﬁa%\/l (4 times 15 m) and dried under
reduced pr egs®réparfon ch@f:klw tibie:- wamtmzmdaMbSEE’am ligvasag@rri ed out

on SOMe resin Pr oc ste exene added to a 2
M sol ut Ponof LHTEYENESTony 3ty b et 2505 p&*&ﬂ&%@“ﬁé (11°6 mol)
i n anhydrous a@iddéyl ether wunder an inert gas atnosphere. After one hour,

a white soly4lyas tEQrcESﬁ‘EbouSEt?cc%f&w%?\ﬁSmr eﬂ@'i@é’c?duﬁ%d:ﬁ Ssdiferesd dir essure

and the above resin an et er ogeneous m xture

was gent |y @t jdvedPMiorab o yigmpetatgesy andt itgpted gt waQ ¢bmdfete. The
resin was vw&bf;b pamineh kg asfd 2dsyrih-ungaH-besktitethzblee 5 DaiSoxylie was t hen

hen adhe i Reces 4 i(’"@?ﬁ%?@ ﬁel@éﬁﬁ#&ﬁ BBl *&E%E“céﬁ%”ds?gg o

t hen vvas(?heaa
DI C (0. 69 meacliomawasaddeyplate @ct(ﬁn@tre@wcm‘ mixtura oras- gongantebethzohe acid 20

Sol Ut 0n vis Bt LR oy LI stie, RAE BELCTE T SoEhk 2R Ssin and
e et ur SRR o R aS A Gt dils WAl PEPTeETIS MAAE Web - was
washed wi t hcdRigd (al'ﬂxthé ody3tadling plmdadt wadecolleatoglion d:ﬁlterrmvésﬁmui wght he

t R t
gtegg 'd;%%zA :‘% :ﬁgna gs dr{&s Czaﬁgh - - -ﬂgeﬁ%gﬁéﬁéﬁ %%ngw é(? Ofﬂe)ssms
added to t[l:\e(5ﬁ?%ﬂﬁ96@§'lﬂfpfb’ll%ﬂ'é}96{d,%@ ﬁd@ﬁal@ Srehewiropyldamideken at RT

for 32 dayghichhRelbiromVEn-gagifte devbibodlbehl iawBididd.(3x15 m each) and
dried. 30 Process step e) A solution of the resinin DVA was filled into a
seal abl e gl ass reactor and the reaction mxture was heated at 125C with

gentl e agitlexaopleft3:16 h. It was possible to confirmthe cyclization

whi ch had tRke oWt EcpEFARas prepared according to process variant a):

O
N * N —
\ N\
N>/o X /
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




(after renoval of an aliquot of the substance fromthe resi esin
was 35 washed with MeOH and DCM (3x15 nl each) and dri e?% (E%tg%%lsbgjoét ep f)
Tri butyl phosphine (0.5 m) was added to a solution of the resin (0.021
mmol ) from process step e) in DVA (3.0 m) and the mxture was gently
stirred at 125C for 5 h. The resin was then washed with DMF 23 Cct ober 2003

WO 01/ 0061%@5_)]'3@'#@%@@’ 05340 (2 times;10 m), MeOH (Ectigmm/dssad ) and DCM

(Sdti ma_sf_lo T T ried under reduced pressure. Process step g) Renoval
and purificgt pofhJhgoheshn 8BAANNEd -0 3pmeaffseriopn 3 onadiakorayhd w th
TFA/ H20 (9%}3}3) (?%r I5 1?1 t R%} AE/I}ZO was renoved u]nder reﬁ%f:jgd pressure
and a brown érM@BPYlPQ%@“Eﬁai ned as a crude product. The crude

product wasgs@hragateigr bphad dn-(Sidmina-{de,4JokbdisholerydPephrnyigrpyl] el uent :
o5/5 DOV 2 QMG i MESLo et 9248 (POM) 24 Mk Sut e Chbaidhayiesi  od

fracti ons W&t ) e solvents’ were renoved. under reduced 10
pressur& THO prodiceotassiudbeaibesgteaand 1 1eg B mathysockanatgeand = 406) 1

%gwfolc?g\r,ﬁtg%gﬁg%%% ?d\}gs@@eﬂgqm&r x gii@:ﬁ‘ﬂﬂxtgﬁé wafw@bfdd, trentad witieethypl e 191 15

r accordin 0 . i : © NH
COOH 1.5 g @fetpis, yaspedd 'q@n‘ﬂﬁlﬁ) "Y’ai%ri ¢ eNs7 “ﬂﬁ%ﬁaﬁg‘g&?‘?ﬁﬁé@a{\é@‘;@%’% pl astic
sylrl ?ge, svmlhﬁas‘;),ic_lriel‘ﬂp\{jdr rodgridddiura reaiifates filte rashardi congernt@ted in vaaue. a
solution o pi per jdizng (1. . | jol\h- d [
DVF, the _2%95)5& n washugse@ @%{J@)L{rﬁﬁﬁ]g’ﬁﬁ%ﬁ%&s@s%gn%@cﬂes292![ gp
a) A solQut | earbematepasR obigiRedy | which - asnerprio¥edmiy ythe P{/'Ei‘jp {498 mol )

and DI PEA ( rgﬁﬂﬂd did) viEuvR g fitatidrhe resin. The resulting mxture
was shaken g'{yli fory 1% hour s (h).@?ﬁe resin was washed with 25 DCM (4

times 15 m), MOH (_2_ti mes 15 m) and DCM and dried under reduced
pressure. Fdy Frepatationng of hel{84timing-spheximrpyibtt.3:ddexadiazol-2vil-out on
some resin bezgj_ etﬁ’ﬁg,(‘e%ss step b) The resin was reacted further to give the
desi red conpound as described in 30 Exa

Cot ober 1500 8200 9] HTFCREWESSPETMEHE SRRV EES 2R I TEN Gl N
cor r espondedt AT, tthaiteéd WienPH/C oaityst sindec augal ahdrhydragenated at room
temperature for 4 h. The reaction mixture was filtered, the residue was
washed with methanol and the filtrate was concentrated in vacuo. The
1-{5-(1-amino-3-phenyipropyl)-[1 ,3,4]oxadiazol-2-yl]-3-methylurea was
20 employed in the next stage without further purification.

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




Exanpl e 192: 5 The foll owi ng conpound was prepared accor ess
variant a): a) Preparation of Z-honophenyl al ani ne hydraz:12§1@(;t{)BGHICHO%‘:\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 ] carbamat e: Benzyl

[ 1- (5- ani noWQ 03/0PBdRadi azol - 2- yI ) - 3- gRenyl pr opy! | car B&T#ERONAE34Dr epar ed
as descri bed in Exanpl e 180b. 15 c) Preparation of benzyl

[ 1- ( 5- benzeR&&NPKo }ﬁﬁ)am no-[ 1, 3, 4] oxadi azol -

2-yl) - 3- pheTiyéd psipyihg caﬂhbatmtﬂWas%réﬁa@dcﬁccbhﬁngwpmmds@@ﬁi@ntﬁ)ﬂg to Exanpl e
192b was dissolved in 5 mM of pyridine at roomtenperature, treated with
0.13 m of benzenesul fonyl 20 de and stirred at 80C for 4 h. A
further 0.13 m of benzenesul f oR chl ori de were added and the m xture was
stirred at 80C for a further 2 h. | The reaction m xture was concentrated in
vacuo, and the residue was takenJup in ethyl acetate, washed twice with
wat er and once with saturated odi udh chl ori de solution, dried over

magnesi um sul f at e, filterl\]ed and 25 cgncentrated in vacuo. Benzyl [1

- (5-benzenesul f onyl am pe- pxadiay ’ )N 3- phe pyl ] car bamat e
was obt ai ned, which wa e ct ed Hurthe jout rp fication. d)
Preparation of NbS-(lQ%m’n - 3- phenyl pr opy&F~ , 4] ox ol -

] 3

2-yl ] benzenesul f on 0 0.18 g of the conpodﬁd 192c was dissolved in 30
m of dry nethanol Hoomtenperature, treated with Pd/ C catal yst under
argon and hydrogenated at roomtenperature for 4 h. After filtration,

washi ng of Zyrigg-éu-dbehermipiliangesicad®englice RCH EPOL(6584tlylamiicdue with
net hanols ang @Q]‘tﬁ@@'iefz%l PAM-Rbhbhw Fddy\]éﬁﬁcﬁa wWisl Brdphrédiifoa pnnmpally

3- phenyl pro 4 enesul f onam de obt ai ned,
BT RN bahs PP 6 ¢ aiteRhes didl Ewa&nreapteﬁvﬁﬁp.%ew yi -
H benzi m.dachibddd -icsiedd of Iwith ety iSocyanate. The compound has a melting

[ 1- (5-benze zol - 2-yl') - 3- phenyl propyl ] - ami de:
70 ng of thgﬁgg!ﬁr{)gﬁ g::(gg’r’hljdrﬁ%oﬁ gjrrngl e 192d were dissolved in 5 m of

dry DMF at roomtenperature, and treated with 30 NI of diisopropyl am ne,
8 ng ofp 2- E;a;ympiedui;g} 4-yl - 1 H benzi m dazol e-5-carboxylic 10 acid and 66

4
compl et ande 1o Bha PPhROHG GRIRERERRENq bty veEn Hfe “ae” "

treated with ethyl acetate an r. The solvents were

0O

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




decanted; the oily residue was treated with warm acet one, e was
cool ed and the crystalline product was collected on a fi |%é¢°t°§%§®& wth
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. Exanple 193: 20 The

fol |l ow ng ogpoudstas prepared accorggng to process PRTIERU0/05340 N H a)
Preparati on of Z-honmophenyl al ani ne hydrazi de: Z- Honophenyl al ani ne hydrazi de

\[NaS pr epar d c&;@ndcﬁrphémeﬂrobpl cdrbamaite weB0abtaiedbwhirepas amployed ienzy |
1-(5-amn | yl propyl] carbamate: Benzyl
[1-(5-am nthT %t%%agé%ﬁl azo e¥ nﬁcé‘c enyl propyl] carbamate was prepared
as described in Exanpl e 180b 30 23 Oct ober 2003 WO 01/00610 77

PCT/ EPOYY 05@4@% EparBiiSRaf Bbh [@bh&fbflﬂy 1H-tetrazol- 5-yl)propyl Jcarbamate:

1-[5- | 350
b of banayd-Tp ”r?twamppyné oﬁﬁm@?aﬁﬁ b SRSl I B b Y Car barmt o
wer e di ssol toke:nenwlih rd. 1t gdefytridiatieyltiy lazidd 30d|8¢le*edturmlrerdﬂw for 6B. 140 ng of
potassi um cagbangte P&[@tlaﬁ'q}m%ré’fw é&)ﬂlﬂehs@ﬁﬁ/%@?ér@a?ﬁﬂdr%&hlb’h@dac’i’& 80C for

16 h. The reaction m X was coo treat acetate, washed
twice with apd @lowed tohsang PYﬁfél'Q*\!lr‘Bt%deH&W@Hf cQ“thedé‘exkéilaMt it dried

over nagnesmwm;@UWa@t €ondentraRieth aadué IRk _hfath&dgrapheaic ua. snh&rgkyl

1-15-(3:-meth d b
wmo. oot neteraA ol By BV R YR TR behar B PiBakrear ) " ©
wi t hout f urSfyBpropyflcdbastate rthusl) olftainest avdsoerusloyed in the next stage
1-[5-(1- amﬂﬁh&t%ﬁﬂ&i@irﬁﬁéhén[l 3, 4] oxadi azol -2-yl]- 3-nethylurea 15 120

oun

ng of the previous co were dissolved in 20 m of dry nethanol at RT,
treated with Pd/C catal yst under argon and hydrogenated at room
t enper at ur ec)f Brepatation loe 3rpranli- \Dm Ritetraral-Sappropyiamiesl, the residue was

hed it h spt h
L e (118 aphh 0 B oty § [ ' EkEYRS 1590 3! ss0bd Mo i of"s oo
enpl oyed i naw@nttrdmtr%atagem A thmlfQiﬁ't“HéVISﬂﬁnq fqn@airparvf i'é?thrdﬁgb%? ation of
2-pyridin- 4aﬁ(dajsdéu§1§'ii§)mﬂ0¢§éﬂ>écﬁu IRREHIGNIE A6 86iréd under refiux for 3 h.

{1[5(3ne Iurg%g adiazol l,] 2 3- phenyl pr | }am,de: 40 ny
of the pr ev BéWEIOW%?E%@Pvé’HnF?Ptét%? 'vaa&fjé %i\ﬂp:aief }rgﬁrﬂjue
was dried in a high vacuum. The 3-phenyl-1-(1H-tetrazol-5-yl)propylamine
20 thus obtained was reacted further.

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.




25 and treated successively with 33 ng of 2-pyridin-4-yl- i~AL, dazol e-
5-carboxylic acid, 20 ul of diisopropylamne and 40 ng 03%1%1%?%7286%“ 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
sat ur at ed s 0M/0A610ri de sol uti on, dBDed over nmagnesPGTF/EROO/A5840fi | tered
and concentrated in vacuo. 2-Pyridin-4-yl-1 H benzim dazol e-5-carboxylic
aci d {1-[5- EgampteniPr eiSdidhenyldrnirpetpcdd? Ryddin2d-yt1H-Depreinyitipraley| } ani de
was obtai ned, which has 505@{)5“#?“@0 Tdbibhid dtid bflueRSctpgct rum 35 23
Oct ober 2003 WO 01/ 00610 78 PCTI EPOO7 05340 Exanpl e 194: The foll ow ng
conmpound was prepared according to process variant a): 2-Pyridin-4-yl-1
H benzi m dazol e-5-carboxylic acid [1 -(5-acetyl -5

[ 1, 3, 4] oxadi azol - 2-yl ) - 3- phenyl propyl ] am de wa ared in a principally
anal ogous manner, but with the difference that it} was reacted with acetyl
chloride instead of with nmethyl isocyanatg, Th d has a nelting

poi nt of 183-186C with deconposition. 10 Hkanplfe 195: The fol |l ow ng
conpound was prepared @I—%j@{;& o3y H a Preparation of
benzyl (1-cyano- 3-phen r opy ar : 2.7/8 ¢ of benzyl
(1- car banmoyl - 3- phenyl propyT ) car bmat &~ prepared from 15

L- honmophenyl al ani ne am de hydrochl ori de and N Cbz-succini nde, were
dissolved in 30 m of dry pyridine and treated with 6 ml of acetic
anhydri de. arke-fadRq-ponienylemipeetiylprapippicasidit 75C for 24 h. The cool ed

solution was concentrated in vacuo, treated with 100 m of ethyl acetate
and then exjract ree, ti b haking with 50 ni ch % strength
citric aci d%@ §o®%¢%ﬁ"§hd’fg§6m '@%&g&g?%!megﬁ|%ﬁpagd I'ﬂt%%(f‘rsﬁe organic
extract wasacetpniddearsk comdemhtas 1anTCstal -#afe with exclusion ot madsiuter 86edgi n vacuo

and ch{emainasepitgH opreneﬁh%ii gﬁ)o@@amaé}l@:@ WabaRbARI RGN Iopdssd at ehid11.
Benzyl 23 Cctober 2003 WO 01/ OOE% Q7 Fﬁ” EP00105340
(0]

1 .
(1- cyano- 3- HERR/ABIE I the PRl oUEEN- Jteamididre Wi subseaueatiysiyed in  the
next stage uat t356Gtfof ubtrhier Amalitidncalt 5®g.(0209Rnel) f d-benrytidxybarmnyly|-
[ 3- phenyl -1 -} E - B I : f conmpound
L RRer) o kel SO batil P GRY ARG, 01 Bt o
tri met hyl t i Meagpdsepidthis the lemprigiireruas met RHpwedHo risphabevrfCGreact i on
M Xt ur e15vas TRE inixfuré dadi thén alloREE ® afiyeaai B CToRs2 Al and was warmed
to RT. The reaction solution was freed from the solvent under reduced
pressure and the crude product was purified by medium-pressure
chromatography on silica gel. (DCM/AcCN:25/1) After 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




and allowed to stand overnight in a refrigerator. On the LioHaYo 01;3he

m xture was concentrated in vacuo and chronat ographed on silica ge

usi ng di chl oronet hane/ met hanol 9/ 1. The benzyl [3-phenyl-1 -(1 H-tetrazol -

5-yl ) propyl ] carbamate thus obtai ned was enpl oyed in the next stage w thout
further purification. c) Preparation of 3-phenyl-1-(1

H-t etrazol - WOIOWO/PAE ani ne: 15 337 nmPlof the corrpoun(ﬁ’Qif/EEﬂa@él?véol%b wer e
dissolved in 2 m of acetonitrile, treated with 0.477

triethyl si| gaenbntheddgpired ﬁrpﬂté%waémoﬁ@'”%d"aas)%%Pa 43 /pf(f“si

pal I adi un( | IEmgifitaifodeulanGgitisN a0, MW =38P 4 E ¢k+B1) 1843.2The cool ed
solution was filtered, concentrated in vacua and the residue was dried in

a high vacuum The 3-phenyl-1 -(1 Htetrazol -5-yl)propylamne 20 thus
obt ai ned wa$.5 edoBed fmohef . thinyPcbloddatwere afded piyopwise-at-y0<Q to

H benzi nkda

Htet rag](‘sjl ?@yrﬁ %ﬂ@%yﬁéﬁé%h@tﬁéh@du@r@é‘? {W(%%ilog(g#pgbnn 1{Il mér;(oeth 195c was
di ssol ved i ® §nbi‘|a"B‘PORIF39'°nE5 A BRP t(Reded e @Sgl"ﬁ‘ﬁoln (71‘5 ml 0

2- pyri di n- 4nydthanbl- wad zhsh Chﬁtmde -arfe @S hﬂxmke GvaRe btirred 236307 fof 30

di i | d, 4 U f
20 b and at "BORasot & it Forra sdfiors B Arigh s bR, diBe el ARG et r at ec
in vacuo; t hesidesiwhsctakas upaikegthyhaeatatg ancaa\asaeé Witkascbtbumarhomataer

sat ur at ¢f S%@Mn%h“ﬂﬂé?@#‘é}ﬁﬁét‘?&ﬂéf ﬁ]é@%m%@&rﬁﬁgnaﬁbyw%

G
chl ori de sol tron, drie Ium su t ere ‘ﬁ concent rat ed
in vacuo. ’Wﬁ@@r%dﬂ&eﬂtwﬂ%’ ? arefate %&3 E&ﬁ&&?@%b{fj’ﬁgﬁ PSAYsi 1 ca
gel using dlLehJammhplamphaﬁ*ylhﬁnwpmpehme g:bammamad.eEmrpsr&xail ¢orfidd:0/ 1/ 1.

2- Pyri di n- 4 acid

[ 3- phenyl -1 (%lzfﬁ-lzf‘ %ﬁép‘?o@ﬁ -}%as obt ai ned, which 35
deconposed from 87C and had a nol ecul ar peak at me=425.2 (M), is

obt ai negg 2$oQCﬁ1Qb%m8\%Q3ofWHe0yr&@§Mé Eﬁh@@%@%@%n@ﬂaﬁphﬁe 1R6

3- Phenyl am noet hyl

3 Pheny! am NeSkd JaHiAE bere Gitsdved - 80 ALk SRS, 100 mg of
L- 2- Ami no- 3-catadystl (467nBetOhy)opC b picosiaddad iuthdsd ir®rygé®). adidhyrrbyemivas

tri phenyl ph led t
1558 o - hodReb T UffidnS ZBERSAR dlofib half beEn C%ﬁ%?ié'%%"nb@??“%ﬁ?;h |
azodi car boxilﬂaf"ég REdhe ratnlved aad avapplatisg tae f'ﬂtfﬁ 8, 2 BchPll-2tAPWORHYi-he cour se
of 50 npp. BIEheRYEHINS vmorﬁub@@au% tahu) Wdrer estairid. -Bhpiritar fdmu@:n. A

| uti f I bonyl - L- i in 500 m of
Scetoni 17l eéwgﬂ “aggu o S RS & i he cou hi

ure, and in the course of this
the tenperature was not allowed to rise above -35C. 15 The m xture was then
allowed to ¥r58é§§ﬁﬁb bat 5C for 12 h and was war ned

2.4 g (10.03 mmol) of 2-pyridin-4-yl-1H-benzoimidazole-5-carboxylic acid
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




to RT. The reaction solution was freed fromthe sol vent wiggoh&Ueed
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-lactone (see also Org. Synth. 1991 (70) 1ff.) were obtained in fine
needl es. Enwi@ ogAio6for nul a: Cl1 H11l Neg; MW = 221. 2PCVEER0G/BH3£4R2. 1 15.5
m (63.51 mol) of N, O bis(trimethylsilyl)acetam de were added under an
ar gon pr ot epfeicipitatésnivspitbe soluwion. iB the cpsEedd thiso Puribeationemhiieansiafne in 25

250 m of i t i Mol ed ; A
0 gﬁ%tﬂ%l;cghvtggr’agg%ﬁg éﬁiéog ?6? (e RidoH ed 42)) aRE drepardtiVe

sol ution e abo . ,  48. 37 _mmol ) .dissolved in 250 m of
acet oni t ri | BPkés . {arstorilydrie. 126 (ZW)an%elq?Q nf R e)(ﬂﬁg h&%ﬁd%n@ér refl ux
for 17 h. A{)E&@rﬁylémm@igﬂ’qymi[(zip?riamwmH—Uémeoin?dhﬁmle-m?s treated with y
sat ur at sodi um car bho . 1 QR of the solution not exceedin
30 9. T a‘a%fé’88¥‘?%’ﬂ§\8$ﬁéﬁ9§‘?‘€é‘ébm%ﬁgg%&qﬂ?'a little diethyl ether and °
then adj usEswitical fommilar CaallesNs@sii MgVe onéehbr M MY ﬂ@@kﬁfdnelanaci d and
adj usted to,a P"%pﬁ)fr Qrrdsd] QSWK% dBebiPbsitidRe agueous sol ution was

V\P?IR ‘e y? acetg [

extracted te a nunber of tines. After evaporation of the 23
Cct ober 2003 WD 01/00610 81 PCT/ EPOQ 05340 sol vent, the desired product was

obt ai ned i npﬁawh@&do%‘&a%ﬂeé g). Enmpirical formula: CL9H22N204; MW =

342. 4; (M% 343fi Gt gt,m (89.1 mmol) of thionyl chloride were added
dropwi se” at - PR MM 9B | of methanol and the nixture was stitTmed for 30

mn. L-2- aniTheediiylty of the dkB drnassp vasi deipeniaed sing the (Sigmal &bl )

di ssol ved i s M h y s stirred
ot S0 or i Kirkiso AR RMo foidishAcabibg 2096, gD Mhdldgots

t h. Aft ti f
t he sol vent 10 {he Siggg wag @gﬁpgﬂﬁqrﬁuérp%;eﬁ é@@?%t@ogéﬁéggﬁbg :M'Otn hO
sodi :im car brivake wWas @Ql'iﬁ@d% fm):?] /Hélﬁr celV eptactsi aucoading he 6] Ceah (et -
| Ccall o n (0] - : etate
73). a3 %g@éo%"f‘i éﬂﬁﬁ% oo EATAHERARR Wi MEPLAMIR BeoBE= ol e
was obt ai nefbiotmrHplsaP RHESfALAS @@@MNZDA(?OIW%- Thgswagtiondyfigr) 357. 3
15 For the pgpRYRd 8b WM WEPESCtpINE7 OF QmeM-M?GIg(,]@-rﬁﬁi anmbihreitolt he Z-

protected derjvative re dissolved.in,50Q. nm t hanol , . 100 of
cat al yst (1@%3(@—&@%)5%@%9@@%’%@("%rfé?‘?’oﬂg‘s f‘gqﬂ}?sﬂi)aﬁ%dglﬁ"‘ms
passed i n umictocystneZL Bramidei0 phll AT ByporhadsibgdruGioofpt etFeAYyP).enoved. After
filteri of; t evaporating the filtrate, 2.8 of

B0l hBS PR LRt evaporat g :

L-2-am henyl am nopropi oni ¢ acid (quant.) were obtai ned.
Enpirical f cAMR-depecienirentzin kingsoPKARrotein pinasgiG{P1eGBand pagRiBss st ep
b) 2.4 ¢ (1Qir%%emk_19fwe?eRﬁé‘iér@rﬁiﬁedu&élnghhb’-ép@ﬂ@f}ﬁaﬁéd@e&%t@-&iﬁﬁtﬂ@xy| ic
acid 25 prgaée'%@s in ex%ﬁpl? 31183 wer g sus ﬁ_g ed 'nciSr%r?t %f and
treated  subHaeChydpgy erRraly T e pratsanik B Tist mrsHipcliiEr 2t sh AT 575
mol ) of 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.




et hyl di i sopropyl am ne.
(12. 60 nmol ) of nethyl

according to a) were added to the resulting clear solution.
the m xture was concentrated under reduced pressure and
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2 92g (yie|ld 70% of 3- phegyl amfnoet hgl - 2- [{( 2- py46 din-#-yl-34

H benzoi m > T T PO T rif T D

ARSI S AT S 292‘3.2% R VAL Al Y F A A AT

poi nt: apptoxi et el y 258C ( itiagn) Pﬁar mac Iocu c,7al exanpl es
10 1kB ki npse fiffiter flest: 7The adtivit@ of tjhe i kB ki nage wag det ef mi ned
using the ['Si gmyFLFE(,l M Pr qpel n Ki naseOAssay Systggl’ (Pronegg catalog 1998,
p. 330; angt OYOLTs ttre D}gllultbl TV-PNA-dependent—protern kinas
procedure) The——"kinase was p||r|f| ed fromHela cell exttacts accordi ng to
Z.J. Chen [Cell185 1996, V. pp. 853-86p) antt i ncubated4nith {he
substrate peptige (bilotin- ‘(CHZ)E-DRHI&GGLDSMKD C®#2) (RO KWPO Thelreaction
buffer coptal I ng¢g 50 M HEBRS, pH 7.5,06l0 MM MO 2y 5 di t §p ot hre¢i t ol
(DTT), 10 piv r’Dggy(,t:I ophosphate, 10 nv#: i LlU‘pHEH(yI phosphate,—1

m Crocyst,| ho- | nd 50 MA (CO.”p"' I Ci \. 338P-A 201 Met hod
PKA, PKC, DK I13€AVP- dependBnt prlot ei A.4i nase (PRA.. t ei M- naseé C ( PKO)
and casein| Kkinae |1 (CK [1) wer|le det@erm ned usitg the apprepriate test
Kits of Uppt at e 3i ot e=chnobggy aqcordpfrg to [ihe plgcedufe ofzbhie

manuf act ur gt oll1 —ATP |§§mlct|un of 50— v ﬁf eren |y, e

phOSphOCEl wH-ose Ht &r 25 Nl 11 %\g een nl at /I\/I [ por

phosphocel | ul os®s- P, c4-62 MAPHNOBINGY  wilt h tlﬁ‘éjcorr bsporfifing agpi rati on
system wer ¢ usei@2 The {pl attes2or |menbnahes (|l kB kidase) wer ev.tthen freasur ed
ina Wllac McrgBeta] scigiggl T atli on gpenter| 10Q g M of [the 4 gst suibstance
wer e enpl oyed—mmeach

5

n.d. means no

t determined




case. 30 Each substance was tested in a duplicate determ%aég:tggerz'gﬁ mean
val ue of the blank (w thout enzyne) is subtracted fromthe nean values
(enzynme wth and w thout 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/ EPOQ) 05340 Tabl e 6: Kinase inhibitd%n at a substance concentration of
100 Mor IC50 in M Exanple IkB kinase PKA PKC CK Ii nunberl C50%

i nhi bi ti ondatemi Gi3menos i nhi bition 52501619 67204614 72201510 84097 1170160
12420160 147000 1690114 201366370 2134263160 3516n.d.n.d.n.d.

3736n. d. n. q n.d., 108101392 #13?5240 (&7% 1800. 43n. d. n. d. n. d.

1810. 62n. d.In. d. A §oMPEIRT PAING'PTHIA4. "1930.36n.d. n.d. n.d. 5 n.d. means
not determ ned 23 Cctober 2003 84 Patent Clains 1. A conmpound of the
formula | R4

N R
Rﬁ_</ | (1
| "
5 ®oom

and/or a stereoisomeric form of the compound of the formula | and/or a
physiologically tolerable salt of the compound of the formula i, where one of
the substituents F{1, RZ, R3 and R4 is a radical of the formuia [l

~,.N z
D~ | Y (i
RB

RS

10

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,




5 and/or a stereoisoneric formof the conpound of the f0ré§J¢ or a
physiologically tolerable salt of the conpound of the formnu -gtot:?raé\mfgre one

of the substituents R, R2, R3 and R4 is a radical of the fornula Il 10 ,N
Z (Il)y T~ WR9 in wiich 15Dis R8is RO isl. 20 2. 25 30 -C(O-, -S(O-
or -S(0 2-, hydrogen or (Cl-C4)-alkyl, a characteristic radical of an
am no acid, which is derived froma n&urally occurring-a-am no acids from
t he group consistingilof al ani ne, valhn, Ieu?i ne, i sol euci ne,

Iﬂ@pl -hy I

phenyl al ani ne, tyro eUCEt opharft NYHPKHIClIDG, eoni nalohydsppiysine, _
met hi oni ne, aspar agiatiethregsitié anBrgdréyproithe, hiF(2-dapethyBaanime)e, 3-gi-ut am ¢

Geri ved from an am A8 IR Ch T SRbEoRERUPSI |y BERGPRPRgE s 2o
ani noadi pi ¢ aci d, 2h@mow5teti@/apid, &airdino-phinyiasuherthylpeopeiid,acid, 2-
Cetr ahydt of soqul nol S S B RRREAENR: i “homongiobtin, cysteio
i soqui nol i ne- 3- car b&%hi ¢ aci d3-E-ricbalaning.c aci d, 333yricyhaianie,al ani ne,
3-(3-thienyl)al ani ng, &Wr@ﬁh%ﬁnd@@@@ﬁbin@t%iﬁb, 4-BuddpReRgRlane, s-aci d,
hydroxyl I ysi ne, N rr@t ?/I | Sé%' Eb%pline’, 6- met hyl | ysi ngu nob egpggle, _
N-net hyl val i ne, nor JHPIGRRCNYIEIENAS he 23 Oct ober 2G0BIYSPAPPYRGHITA ci ne,
4- hydroxyproline, aktdiycphenyatinie, 4alitraihergdalaniae, Syblptiegysiiniid,ne,
horophoryl al ani ne.  rsnmephpap Ry = ke RS AR bt oni ¢
acid, 2 5 am no- 3- pﬁéﬁ?fwmﬂﬁbaﬁinmtﬁ@nme sifarter, ypelbjsname soliexidec

or -NH-NR" -CON(R '), in which R is as defined below,

3. aryl, in which aryl is unsubstituted or substituted, and is derived

from the group consiéting of naphthyl, such as 1-naphthyt,

15 2-naphthyl, biphenylyl such as 2-biphenylyl, 3-biphenylyl and
4-biphenylyl, anthryl and fluorenyl,

4. heteroaryl having 5 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,

20 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-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-




acid, 3-(2-pyridyl)alanine, 3-(3-pyridyl)alanine, 3-(4- i i ne,
phosphi not hri ci ne, 4-fl uorophenyl al ani ne, 3- fl uorophenyﬁé{gﬁ¥h%fﬂdag

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, mnet hi oni ne sulfong,6 met hi oni ne sul foxide or -NH NRL
-CON(R11)2, in which R11 is as defined™below, 3. aryl, in which aryl is

unsubstituted or s is deri .fromthe gr nsi,sting of
napht hyl , such as %%@Mﬁ%&ﬂd'&% 2- naphﬁ/ﬁéﬁ?h il'phenyly iogrﬁgw%gugﬁyi,

2- bi phenyl yl, 3-bi ghtapygiotraeny! of beingbdioydlainyl,ant hryl and fluorenyl, 4.
het eroaryl havi g i Ikylngmrrwm@ﬁ Safky |¥W!lr?éhrh%freb%{c¥1'ed' and |

unsubstituted or substléﬂ? are derived as a radical from %e group
consi sting of pyrr mr@ubﬁmumgw @Onﬁyr@étz@’l isubgliteackindgpendenthyef ene
t hi azol g, isothi azcgrﬁ)thé,e@y azol e, 1,3, 4-oxadi azofe,

i o e, R e e hRlgRge, [ eovarelones
5- oxo-1, 2, 4-t hi adi a0l ehetapya@z i havingy 6i foditde,ring rmleh&zers sqnnd\cHi@l

| ndazol e, phthal azine, U OLLNG . ISAHR LPEH&RUMHY Nl I ne.

qui nazol i ne, qui nnoline, “car I'ne an enzo- use ¢ycl opept a-,

cycl ohexa- or cycl dhépt a-fiaiswgyder having beto a8 ﬂﬂ&wmh@ﬁeﬂmmmme or the
radi cak - or 3-pyrrol (Em%qy r

5- pheny? 2-pyrrolyi 4 ?‘(%J%%azol yisp‘yrrsuralftysgﬁt%gg%gémﬁfeéﬁch as 1-net hyl -

-4- or -5-imdazol htazol -2-yl, 2-, 3- or 30 4-pyridyl-Noxide,
2-pyrazinyl, 2-, 4- 5gr seopyri m di nyl, 2-, 3- or 5-indol yl, substituted

2-i ndol yl, such asré rref_.h%l 5-nmet hyl -, 5-net hoxy-, 5-benzyl oxy-,
5-chlor- or 4,5-di ?hy Pﬂdolyl, 1- benzyl - 2- or -3-indolyl,

4,5,6,7- tet rahydro -B7i ndbm,yl cycl ohepta[ b] - 5-pyrrolyi, 2-, 3- or

4- qui nekyl - Eg SQ% ory soqw nol yl, 1-oxo-1, 2-di hydro-3-isoqui nol yl,

2- qU|noxaI|nyI 2 enzof uranwly, . 2- benzothlenyl 2 benzoxazol yl ,

pi perazinyl, benzd-fi aQk db Hywhwisdhﬁymtegsyzm il such as 2- or
3-(N 23 Cct ober 20033 166-as L‘glﬁp rroI i dinyl), norpholinyl, thionorpholinyl,
t et r ahydr ot hi enyl Oél g r}é I1 anyl, 5. (Cl-C8)-al kyl, in which al kyl is
linear or branched Zhd i b 2ituted or nmono-, di- or trisubstituted

i ndependently of org125- N(tm)t mgr by 5.1 aryl, in whi ch aryl is unsubstituted

or Subshituted, ©2 RSt RORLYLRUIGP, 5,10, 12 5 19, rerbers, in wieh
12 ring rrerrbers, in which the RY

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,

30

QA wom

1 or 2 and alky! is unsubstituted or mono-, di- or




10 heterocycle is unsubstituted or substituted, 5.4 -O , 5 i 5.6
hal ogen, L7 .ON 15 5.8 -CF3, 5.9 “S(O X-R11. in whi - h 3¢ PeBpg AR, 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 formula R1 in which 25-R11 is a) a hydrogen atom 30 b)
(C1-Co)-alkyl, in which alkyl is unsubstituted or nono-, di- or

trisubstituted 1. aryl, in whi Cﬂﬁgﬁgﬁtﬁtgi&smﬁéﬁ%%%ﬂie& 86% a%lﬂ)tﬂ’?é%ﬁ ted, 2.

het eroaryl having 5 to 14 ring _a neterotycl e having 0o 12
ring menbers, 4. halogen, 5. -halpganoepi-—4IRPH. in which n is the integer
zero, 1 or 2 and alkyl is U%%{C;@é}%l@[dﬂnnoﬂ di- or 23 QOctober 2003
87 5 trisubstituted i ndependentl 8 one anot her by hal ogen or by - COCH,
6. -O-(C 1-CS)-al kyl or 7. —7€Cﬁ¥@ Ed aryl, in which aryl is unsubstituted
or substituted, d) heteyoar yrylhiawiigharyids Lhsubs@uitRidesibsituted, a

"ndependent 1y of one andt her TAAYORRRHEA 411G FERPES 96 7 15 1. aryl.
in which aryl is unsubsgjt ut echaierayblethavingd,to2.2 iy averabbgrs amalvi ng 5 to 14
ring menbers, in whi g beteppaih,i R unssRsHdehHy OF e SMAREE hYE Gk
meaning of a) to e}
10 Zis 1. aryl, in which aryl is unsubstituted or substituted,
2. heteroaryl having 5 to 14 ring members, in which heteroary! 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-R" or
2. NR'Y),, or
20 F{B and Rg form, together with the nitrogen atom and carbon atom to which
they are each bonded, a heterocyclic ring of the formula la

\‘D’T‘x//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 -CHz-,
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,




3. a heterocycle having 5 to 12 ring nmenbers, in which t efer cleis
unsubstituted or substituted, 15 4. -(Cl-C6)-al kyl, in m%%ag#’?{ﬁ%%s

| 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 atomggnd carbon atomto which they are
each bonded, a het'erocyclic ring of the fornmula Ila in which 25 D, Z and

RLO are as defined in fvg{é;yltﬁel,ﬁng shistetn Jofthéd BFEN, &L o oF & BRdrAdi cal
-CH2-, B is an oxygen atom sulfur atom nltrogﬁn atom or the, radjcal

-CH2-, X is an oxygen &88HR" §Eﬂmlﬁ°“éﬁ‘8ﬁ1”°ﬁlr@?r8 ANRUNPBYIGhBI T Bdfcal 30
-CH2-9 Y i's absent or i|§nanamoy<g§@nat@m salttsf atonmadonitrogehraigenf atiem or  t he

radical -CH2-, or X and Y.to er f r -di azi ne
or a 1,4- diazine radi caap'tr > n n%ﬁ%%g%%’eléaéd%%%@ﬁﬁ% the ring
systemﬁf ormed by N, A, cxptainsB, ana ctrnbmtmencmomsomcwineae A8 gXygenor e t han
one oxygen atom X s Dfe iy QA ASOR u?‘é'tiﬁ’ésgﬁ-ﬁéfﬂrﬁé ni trogen atomif

Ais a nitrogen atom ‘contains not nore than . one fur_atom _contains 1,
2, 3 or 4 nitrogen atoneiadhanéna systeskfganed yaNs i} tXr YaBoaddhBot occur

at the same tine, wher &akthén Eitd?ﬂ iS Vet EhBtheearst rﬁdnde dAorfisubstifutaad t he

carbon atomis unsubsti.t yt ed bst pendentl|y
of one another by (Cl- 8 él nﬂyl (ﬂfoﬁﬂ?cq{mg?rkg? (f‘é @ﬁtﬁ%gﬁ Pu‘?’ggﬁ nono-
or disigbstituted by 1. lklky @Hudsubstifléd @@)mahdcoxydisuistButedddyogen, 1. 4.

-NO®2, 1.5. -NH2, 1.6. -CF3,

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/




1.6. -O4, 1.7. methylenedioxy, 1.8. -C(O-CH3, 1.9. - )
1.11. -COOH, 1.12. -C(O-NH2, 1.13. (C1-C4) -al koxycarbon3’(”1{’ljj’flr]‘?%}?3

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

tetrazolyl, or RO and Z formtogether with the carbon atonms to which they
each are bondedaheterocycllc ring of the formula lic NRLi D i ([1C

| w vv 23 Cctober 2003 89 in which D8PR8 and R11 are as defined in fornula
I1, T is an oxygen atom sulfur atom nitrogen atomor the radical -CH2-,

5 Wis an oxygen atom sulfur atom nitrogen atomor the radical - CH2-, V
i s absent or i gnavhioltygen atom sulfur atom nitrogen atomor the radical

-CH2-, or T andy\pBry }/“jh’da}é{é@ggﬁnga if Rfuga Rhenyl, 1, 2-di azi ne,
a

1, 3- di azine 10 or diazine radical, where the ring system fornmed by
N, T, V, Wand [ oae&xpaen alasnsulismtamn sittagenaled ohtke '8acabiyidem at om

not noge than \RI”?S Rl fgedt 8B NSultur Btons ﬁiﬁro@eﬁ'étbﬁg%ﬁ tAé QEBicalbere an
oxygen atom and Sb ur atom do not occur at thé same tine, and 15 where the

ring systemforne -N T, V, Wand two carbon atons is'unsubstituted or

nmono-, di- or tyiisubseht ot Rtan bﬂ;dgmeadﬁﬁt sifuaf atone ramegdreatday or ke
substituents defin (ig,i a]b%_ﬁziZ under 1.1. to 1.18., and the other substituents
R , R, R3 and REEFfd c85e 20 |ndependently of one another are 25

T and V or V and W together form a phenyl, 1,2-diazine, 1,3-diazine

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,

5. 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-Cg)-alkyl,

10. -OR'

1. -NR e,

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

14. -CFg,

F{S is 1. a hydrogen atom,




1. a hydrogen atom 2. halogen, 3. (Cl-C4)-alkyl, 4. het %)%H% Ming 5
to 14 ring nenbers, in which heteroaryl is unsubstitute or su tuted,
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.
-O(Co-A)-alkyl-aryl, 9. -O(Cl-C4)-al kyl, 10. -OR 11, 11. -N(R11)2,
12. -S(OxR11l, in which x is the inte zero, 1 or 2, 35 13. -NO2 or 14.
-CF3, R5is 1. a Qydro tom 23 Cctober 2003 90 2. -OHor 3. =0, and
R6 is 1. aryl, fro thquﬁo p consisting of naphthyl, 1-naphthyl,
2- napht hyl , EgphenyIS bi pk€hangdl , 2- bi phenylyl, 3-bi phenylyl, 5
4- bi phenyt anthgyl o I | bst/

#C isant hiyl ogji ﬁaﬁe% bnpu Stltutggg)f r%ph‘{t‘lﬁ&le §ih aﬁﬁtﬁg

nonosubsti t ut ed, .di substi'tut ed r| S ntic

different radicals frorr?tﬂ?é)ht@floﬁbeeﬂn@i@"tqf}’f@"oﬁ t(lldlewl ariiphenylyl,
(Cl-C8)5al koxy, hal Ogeﬂrb[ﬁhérmyl aahtmy: téﬂ fﬂl&tﬂéﬂ?ﬁ“‘h” wrrbﬁiraesarl is hydroxy
10 (C1-A4)-al kyl such as xtyge ?/ ‘I;IB/C{ {((3 (}/
2- hydr oxyet hyl , net hyl eHE @“' CEt h§ erfBBf‘B§ Sty ﬁyl S‘&E,Sé'lt‘iﬁ?d c94ano,
hydr oxycar bonyl , am nocaisubstiiuted, Gy Gdntice k@xﬂﬁwrbnmyédlcabeﬁam thghenoxy,
benzyl , benzyloxy or ol 0 uted by
20 3. 2.1 -CN, Nogw@zs C%(S’Bts{]i‘rfgmfp @IH Cgfgl?&r E %%ﬁ}? o
-NHC(O-R1l 2.6 S( O xRibalogen, witra hamircs tlnﬁeomme@gt meiroxyl,1 hpdroy- or
10 (C1-Cy)-alkyl such as hydroxymethyl or 1-hydroxyethy! or
2-hydroxyethyl, methylenedioxy, ethylenedioxy, formyl,
acetyl, cyano, hydroxycarbonyl, aminocarbonyl, (C4-C4)-
alkoxycarbonyl, phenyl, phenoxy, benzyl, benzyloxy or

tetrazolyt,
15 2. phenyl, mono- or disubstituted by
2.1 -CN,
2.2  -NOag,
2.3  -O-(C1-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




2.7 -C(O-R11, or heteroaryl having 5 to 14 ring nenbers,
heteroaryl is unsubstituted or substituted, and is denve‘%#égtmgeré}?e’radl cal

fromthe group consisting of pyrrole, furan, -thiophen, imdazote, pyrazole,

oxazol e, isoxazole, thiazole, isothiazole, tetrazole, 1,3, 4-oxadi azol e,

1, 2, 3, 5-oxat hi adi azol e-2-oxi des, tri azol ones, oxadi azol ones, i soxazol ones,

oxadi azol i di ndi ones, triazoles, 3- hyd?bxypyrro 2, 4- di ones,

5- -1, 2, 4-t hi adi Q di , d ,
"soi ndol 6. i ndazol %53*%% hi‘l“é f I%{P‘ﬁﬁ% ”]‘%’6‘%‘ :‘?ﬁe 'a’IEMnn%m i ne,
qui nazol i ne, qui nebloice, oF cdrﬂadimﬂhy%dﬁﬂzoﬁb&m@l 2cyor op@itchiyl,
P car s 2-Cor %) Q@W’F"‘éﬁﬁg“’d '“‘“‘9%"  PriepaBIS-AHALTE 87 of" 1Ne
2-pyrrolyl, 2- fur;?f1 qLQUQIWh én- 1'$ﬁqgmylyﬂ -oxget ﬁﬂlhhﬁif@a&éﬂoﬂumoﬁdch as
}1- met 'hés[ 2-, - 43 op- qLEncbmnﬁ?lz@ wénz&u.%nyhlzawhzcﬁhwhyi %Mﬁﬂo%hotyt &r pyridyl,
- pyri , 2-,

I O 2 B R s S e PR P 2200t ober
2003 91 exarrpl e 13—(NembﬁiylpyrﬁelmmylyIpiperézlnylt hmmholuﬁd hﬁh}'ﬂy(b Kighiny( -

42 yi;

5,56, 7- Let r anydr ors A PRYILY br oRRAEREo &y whii "8 Yegoogive

4-quinolyl, 1-, 3-raslicalis voguistdbied orlmoa@-d.t or Uiswaht@i@ll soqui nolyl, 5

2- qui ngyal i nyl, 2-benzofuranyl, 2-benzothienyl, 2-benzoxazolyl or
benzot hi azq| yl or dlhydro r|d|nyI rroI|d|nyI for exanple 2- or
3- (N- et hyépyr r é} %f theriQrnHlA aﬂﬁf%‘ﬁ‘@ﬂl inyalaim g ml?@f%men@/ﬂ

t et r ahydr ot hi enyhe &ubb’ettmenth (>3 Te] 22YaN 2 Y aMdilﬂ4elst@@adlealpﬁcﬂievﬁjrmuﬁdll cid is
unsubstituted or rm@o- di- or tisubstituted_ 10 2. A conpound of the
formula I as cl in claiml, wherein one of the substituents Rl, R2,

R3 and R4 is a fadiscal afhydhegdroatoaha |1, in which R8 is a hydrogen atom
15 R9 j5 1. a chetacteristj Ehér%ﬁl{e(fl% uc‘?éd:éé'l cﬂ‘@rﬁ&mﬁd Qc:ErfRJ??]Hbe
consisting of histidine, serine, try g reoni ne, tel ne ‘
net hi oni ne, asparagi nes, C@lnéitséiﬁﬁne Ofl y Isﬁélnear gbaiing, qmmmtonhm| d and
aspartic threonine, = cysteine,  methionine,  asparagines,
giutamine, lysine, arginine, glutamic acid and aspartic
acid, or,
20 2. (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,

25 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,

30 -N(R )phenyl (C3a-Cg)-cycloalkyl, -OR' -NH(R”),
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,

35 (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,




acid, or, 20 2. (C-C6)-alkyl, in which alkyl is linear 8LaB &Q&@Sand i's
unsubstituted or pyrrole nono- or pyrrole nono- or dlsubstltute

radical fromthe group consisting of pyrrole, pyrrole nono- or

di substituted by-(C -C4)- al kyl, pyrazole phenyl, im dazole, triazole,

t hi ophene, 25 thiazole, oxazole, isox pyridine, pyrimdine, indole,
benzot hi ophene, benzi m dazol e, benzoxgégy benzot hi azol e, azeti di ne,

pyrroline, rolidine, pj Pn hi,azel g, a
t hi onor pholzlpx -CN, nor pﬁg(s F le géz}ter%?ér?lée @??,Gj-aég}ldﬁ%ﬁgh alk}(la'zsi ne,
- N(R13) - phenyl, (C3-C6) - cymleaalol{ybranem ,andNig( Rm&l)bstltuﬁedvm{ @RDIT&lol’ S i n

each case as defl ned in cI
| nyqted?ﬂl#rﬁ*%rm‘m’?@ tfﬁoké%lé? @, int or

and R12 is naphthyl, pyri m hent are
unsubstituted or nono- or Wiislibstt, 5&@@%?20@—! i35 (ensubptityiedy| ot cr3,
hal ogens - O (Cl1-C4)-al kyl ,monmtltmgﬁ@){'O(Cl C4)-al kyl, -NH2 or

--NH Q- (G -CA)-alkyl i sdef n above,
Qct ober 2003 92 Z is C(O)N‘R_gl(g%%ﬂ r%cﬁ"éy ?&i&t@?@?@ﬂa "W&ﬂ Odh al kyI
|?] I:near or branched andCiysCajraliefist iNHHC{O)dH{ORe: 4)ealkyldi NHE(DYut ed by
phenyl or -0OH, or 1,3,4-0 z
unsubstituted or 5 mnosﬁ@gt(%%_@ddc‘]oalma le_ﬁlﬁ%ﬁ@% kﬂﬁd(é)
- RPHE é( Cl- C4?\|H?|( gl ]C% - NF? aiDphengl, - ws@lzk%/l NH—SG(Z@)%P@AX @Bybét@Hal kyl
- - cyc Nk aryl, -NH-C(O- NH phenyl,
- NH S02-ar yl 49 - NH- S02- (C@%@L% yﬂdﬁhﬂ%ﬁor -(Cl C4) al kyk4. i n whi ch
R10 is -O B1,isphenyl-O- Byu mhenye, P)ﬂfmdlﬂﬁbr‘@id-l imgPholimirtAR op ot NH2, RI1
isl -(CL-4)-al kyI ’—N R13 or 15 3. -N(Ri 3)2, in which R13 independently
of one anothgr is éflr ogen atom b) -(Cl-C6)-al kyl, c)
-(Cl-C4) - a|8<y|150(c1 b4) k9|4 j-alkyh d) -(cC1-C6)-al kyl -N(RL3)2, e) hal ogen
or 2. R or
15 3. -N(R'), in which
R 3 independently of one another is
a) a hydrogen atom,
b)  -(C1-Ce)-alkyl,
c) -(Cq-Cgq)-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




f) -(C0-C4)-alkyl, nono- or disubstituted by aryl, im daz@lyl.,e/BpRN0! 1 Nyl
or phenyl, or R, together with the nitrogen aton1and 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, pygazine, piperazine, pyrazole,

i m dazol e, pyrazollne i m dazol i ne, pyrazolidine, imdazolidine, oxazole,

i soxazol e, i 1dWhRAOhED &re Iichaddticz ol e,
t hi azol e, tet razo1 e, ewgzrmgt%?-ﬁpéﬁnaﬂpg%olimZ oXi dgs e oxa i azolf}ones

i soxazol ones, t torew 8l mngest ﬂlﬁ(ﬁﬂﬁ&ﬂ@l'l%ffﬁ@w%@@@ EPRSSHIE ST RIITEIR. ar e

substituted by byr &Me Cﬁﬁ'r&fd;r@pgxﬁim@‘l) Md/ihe érytyn@xywrcrazfr% 4- di ones,
5-0x0-1, 2, 4-t hi adi.az 1, 3, 4- oxadi, azo ot hu@zol

t hi omor phol i ne, PY#8 'Eﬁ epym%, Bip§fZings pﬁ)’@?ﬂ 6rae: r%?lfrhe
triazolge, pht hairaaa@ame;]w ppzeblidiae, dJoiidemdidines, pxatzoie, p$®¢azoleae

23 Qot ober 200528 eR isphEIRBE. ThARFLIRG, GRS ABBR 1€ hey
are each bondedgsotﬁiazmhcm\e ithignufrphaling, drelarcle. thiadiazsie brNZMSIazoMkoNs st i ng
of pyrrole, py&ﬁﬂ[o'ldﬁé‘ t@é(id[é" 'p@ll'tﬁﬁlazlﬁér 'c?hﬂ&zohﬁbpeddsﬁbﬂﬂmep d@ﬂ* ing,ene,

pyridazine, pyrim

ine, plpera
pyrazol i ne, 5 i Riedihug.i nén Cﬂ?,r az‘@l"‘@gb’ﬁ@q”ﬂﬁ @&z ol I%Taﬁ@d”ﬂﬁ%%f‘%“ner 'soxazol e,
2-i soxgyol i di nejsolgameiiagl i di neret@@olhol i ne 12,8 @ -tiathialdeszoldrRamadies,

t hi azol i di t hi d |
oo ne 1 oo DAY oo R Bprd b, e i
pteridine, indotrazolest whichdirecuibstituted bytfatGNhGissirdegdtl- G- Dmkalkyb

| soqui nol i ne, tgtﬁﬁmrﬁ@e% é’oﬂé?{ h'1%dg%&%|d%z%ré3x'a%s s5-gkéefibagol ones,

i soxazol ones, oxadlazo di hédi ones triazol es whi'ch are
substituted by thiadirzolesaner COO(Cl C4) | kyl,

3- hydrxyPyHd etifsr2sdbetintes R'LE Oinee&dtd chs@Xmddpehdentiy hefadi azol es
and 15 the other substituents Rl R2 R3 and R4 in each case independently

of one anoPAg@n@ther@res hydrogen atom 2. hal ogen, 3. (Cl-C4)-alkyl, 20
4. -CN, 5. -N021.6. aQnwdeogdettatomhkyl -aryl, 7. -O (Cl-C4)-alkyl, 8.
-N-(COA) -al kybj ar ylh‘alogen,
3. (C1-Ca)-alkyl,

20 4 -CN,
5 -NQg,
6 -0-(Cg-Cy)-alkyl-arvl,
7.  -O-(C1-Ca-alkyl,
8.  -N-{(Co-Ca)-alkyl-aryl,
9
1
1
2
3
1

25 ) -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,

30 RCis



25 9. -N-(Cl-A4)-alkyl or 10. -CF3, R3 is 1. a hydrogen # 8fobherkogzCH or
3. =0, and 30 R6 is 1. phenyl, nono- or disubstituted by 35 1.1 8\|

1.3 1.4 1.5 -N®2, -0O(Cl-cA4)-alkyl, or -NH2 or -(Cl-C4)-al kyl -NH2 2 S
a radical which is derived from pyrrol e, furan, thiophen, imdazole,
pyrazol e, oxazole, isoxazole, thiazolg, 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- Fxgt hld acﬂetagzﬂte 24, SMJc{iQSiazbrd aﬁ@dmm@nefo?a;%mmla&aw@égl ne,
oxaxi azolidin I one Z0l es S u or
oot et oy M LRGeS, 4G Ssotrothe Ry PR sty pE b0 lip gl ra of s,
pyridine, pyr azﬂia@!e@ywhmhdamsubﬁduleei biysfoi Nl @Fglmrdé}ﬂﬂ)é(Cﬁ(m;b}ol i ne,
i i nol i | | |

I soquinol1ne, Cy::élr%xé Haﬁ?oxé&gfrﬂaﬂ didias, Bl f28°| b Dy ao‘féidﬁé? g

benzo-fused, ent ohéxa- " or 'cycl ohé ‘ta vatives of
t hese fﬁeterocyclpéa’éa?@fﬁeZ pwmsizrp@rrrmcgﬂ!e plﬁ@ﬁ}qqig,rrmqazol%ucﬁumhne or

5- phenyl - 2- py”‘i%dduxncamfeur%dmogalh@ edl}ﬁl\azcﬂm'emﬂﬂﬁﬁbl}ﬂe - ll‘)(mﬁe' Hrpzol yl,

for example 1 &é ¥ azoli hi azo }/
2-pyridyl, 3-pyPesigP; U%%yrﬁ!ﬂ‘)peﬂa 3 c e’ﬁ?yrl d&fl - IQ—VCWEB@ L@%S‘yr azi nyl ,
2-, 4|— or1 5- %r:d@ndamés, oR thesd heterSeyicletoby 2- c&U:BL%Tyrrblw e.dhé’nylpsmdyiyll for
anple 1-ne me X or
"B et hy - 2 SHEBT 9T -1 6b ol gyvon; F3RRT SRichi, ZihtaZofy
6,101t et rahydmeihghmlmbgyl,, fary dxaivege afl bhethyb@r,r edylgr 25 imBlazotyl,

5
5,
gﬂ: Eng: | n)lll , 1?%@%@ éuig%?ngﬁ%r@ﬁl engﬁn&g gg;go%zrilz%ﬁ an_yl ,
oxide, 2-pyrazinyl, 2-, 4- or 5-pyrimidinyl, 2-, 3- -| doly,
substituted 2-indolyl, for example 1-methyi-, 5-methyl-, 5-methoxy-,
5-benzyloxy-, 5-chloro- or 4,5-dimethyl-2-indolyl, 1-benzyl-2- or
15 - 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-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.

ex
4,
4,
4-
2-

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




benzot hi azol yl or dihydropyridinyl, pyrrolidinyl, for ex -
3-(N-net hyl pyrrolidinyl), piperazinyl, nDrphollnyI th|0%%ﬁ%ﬁ0$?ﬁ5*m

t et rahydrot hi enyl or benzodi oxol anyl, where the respective radical [lacuna]
unsubstituted or nmono- to trisubstituted by -NNRi4, in which R14 is
-(Cl-C6)-al kyl, -(C1-C6)- cycloal kyl or phenyl, hal ogen, -OH or
-(Cl-C4)-al kyl. A process for the prepdPation of the conpounds of the
formula | as claimed in one or nore of clainms 1 and 2, which conprises
reacting a conmpound of the for RO 30 in which Pg is a suitable
protective group (e.qg. neth§¢ teﬂ am de (gyoup or a hydroxyl group
and Z, R8 and RO are as defined | a 11, with an acid chloride or an
activated ester of the compound |of the foPhula 111 35 23 October 2003 95
D1 where D1 is -000H or sul fonyl &l ogen and R5 and R6 are as defined in
formula I, in the presence of a base or, if appropriate, of a 5 dehydrating
agent in solution and, after renoval of the protectivwe groyp, converting
into a conpound vdterenB 1f isr FIOOH ,Olopuliynyikalogemgard ddnm@owh & ofira kes f or nul a
IVa OH (IVa) R9 4L t. and Eis
an N-am no prot e@PFgéHVgt?mlﬁ Iﬁqﬂ 'B?e rg;eg%rxé’ﬁégé‘gﬂ i* Q%{)j,%lprge Oi

interme?i ate clighydating ag@aﬂ ylnﬁoluaora efich a:ffert w@mmd refl @epsot@ptwerrpound of

the fornula V b‘éolﬁﬁ dopBhindgito %bﬁtbo@fdt&rmé%ﬁﬁ&:hweo{ermva' of the
protective is reacte of the fornula 111, where

roup
R5 and R6 Q?e a§ea¢fm %sampﬁwgr%'f'%@mq?%?\?%e presence of a base or, if
appropriate, of a 20 dehydrating agent to give a conpound of the forrrul a
VI and converting the conpound of the fornula VI, after renoval of the 25

support material, into a conpound of|lthe fornmula I, or 23 COctober 2003 96
c) reacting a conpound of theEa‘/EiI Yy afte(Wa%el ective renoval of the
Ra
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




protective group E, with a conpound of the formula VII 5 ins - COCH
or suifonyl hal ogen and RX is hal ogen and RY is a radi caI%b%#qoﬁlHE and

Eis a protective group, to give a conpound of the fornmula 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 I, to give aR®i nt er medi at e conpound of the formula
Via 0 11 20 then either converting the internedi ate conpound of the formula
Via into &)conpeactihgpd compoumdmf the lfoamtlerV raftanagleaivetragnayappbtte

material or reduygi al e I i oy hine to give a
conpound of the %%Y%g{ﬁ%%d%ggﬁv%?%%ﬁ? Eﬁ) a crlgﬁplhgﬁﬁd of the 25
formula | after renmoval of the support_material, or d) converting a

conmpound of the forrmula | into a u siffogically tolerable salt. 23

Oct ober 2003 97 4. A pharnmaceuti onprising an efficacious anmount of at
| east one conpound of the for as cl ai in one or nore of clains 1
and 2 together with a pharmacpgtweal Mgysui t abl e and physi ol ogically

t ol erabl e excipient, additive and/or other active conpounds and 5
auxiliawies. 5. The use of at |east one conmpound of the forrmula | for the

rosichion, o SRR Coo TS o A e 0

in whose course an increased actiyvit ?’—;

10 conpound of @hédisaheNg2|of SNHééiﬁ‘f{fH d8 1 |PrelRstive HBYPa IS RYR & soneri ¢
form of the conpeuitiuref oftthe féenaml\aNl and/or a 15 physiol ogically

tol erabl-e salt of the conpounds of the formula I, where one of the

substituents RL, R2, R3 and R4 is a radical of the fornula 11 _ N Z

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.




I{n,* R8 R9 20 in which Dis -C(OQ-, -S(O- or -S(0O2-, FoLsLdyshgagen or
2.

(Cl-cA4)-alkyl, 25 30 RO is 1.
aryl, in which aryl

to 14 ring nmenbers, in which

unsubstituted or

a characteristic radical of an am no aci d,
is unsubstituted or substituted, 3. heteroaryl

haV|ng 5

het eroaryl is unsubstituted or substituted,
4. a heterocycle having 5 to 12 ring nbers, in which the heterocycle is-

substituted, 5. (Ci- )aIkyI I n which al kyl is

or branched, and. i unsubstltuted or. non trisubstitut

[ ndependenﬁ y ofA

i near

RRGEHETA! P RTising éﬂe“’r‘ff"é%g‘%@"l‘?}“ﬁo 53t1‘93$‘y?”e i n which

aryl is unsubst idarhpourd of thelbfetmulat leak claied @t enear yorbafictegms ttand 4 ring
I n  whi | ed - S t a

heterocycl e hawfnmoggtheé’rl 'tYl ﬁhﬁﬁgpéﬁﬂcaﬂk V\H?‘Eg%e_ %H& @I’%% 9«:?1%% S

unsubstitut ed ortolesablet emp@mt addltwe} Rad/or sther =ctives cempauiogenand 5. 7 - CN,

menber s,

ers

5.8 -CF3, 5.9 - QusREl, in which x is the integer zero, 1 or 2, 510
-C(0)-0-R11, 5.11 -C(O-N(R11)2, 5.12 -N(R11)2, 5.13 (C3-C6)-cycl oal kyl,
R11 20 5.14 a radical of the fornula

5. The use of at least one compound of the formula | for the production

10

15

20

25

30

of pharmaceuticails for the prophylaxis and therapy of disorders in
whose course an increased activity of NFkB is involved, in which the
compound of the formula | is defined as follows

Rﬁ——</:

RS

R4
R3
)

R

and/or a stereoisomeric form of the compounds of the formula | and/or a
physiologically tolerable salt of the compounds of the formula I, where one
of the substituents R R R and R is a radical of the formuia !l

. N Z
gl l \]/ (n
R8
R9

inwhich Dis -C(O)-,

-5(0)- or -S(O)2-,

Fis is hydrogen or (C1-Cy)-alkyl,

R%is 1.
2,
3,

a characteristic radical of an amino acid,

aryl, in which aryl is unsubstituted or substituted,
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 heterocycle is unsubstituted or
substituted,

(C1-Cg)-alky!, in which alkyl is linear or branched
and is unsubstituted or mono-, di- or trisubstituted
independently of one another by




R11 or 5.15 a radical of the formula in which R11 is a) g3wgacesgehoadtom 25
b) (C1-C6)-alkyl, in which alkyl is unsubstituted 30 or nono-, di- or
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 nenbers, 4. halogen, 5. -N-(Cl-¢gg)n-alkyl, in which nis the integer
zero, 1 or 2 and alkyl is 23 Cctober 03 99 unsubstituted or nono-, di- or

trisubstituted i ndependently_aqf one, .anqgt.her hal n or. by -COOH, 6.

L0 (Casce) Sarkyl Mort B T ok, 368 WO ands PRSART BT, 1 i o
unsubstituted or substituted, d)shegidntedryl having 5 to 14 ring nenbers or
e) a heterocycle having 5 to ri ﬁgp - | i {;1. 1) 2,
R11 i ndependently of one ano?‘r%r hgl%r ﬂ%g[gﬁi %3?0?43 %t ﬁ%@‘)%e%gi éﬂ aryl,
in which aryl is unsubstituted orwhighst iReie@@ryl2. ihetwishsiiiutedviag 5 to 14
ring nesmbers, in which heteroarykypgitiegubstituted or substituted, 3. a
het erocycl e having 5 to 12 rj me rs, in which e, heterocycle is
unsubstituted or substitut edjrz"%g. aheteresycly 'R@/‘f'f‘giip%?éﬁ‘ga\"@{bqf%
substituted or unsubstituted or m whichQheRibteroeyoiic linsdbstitatel. or O- R11 R

or substituted,
54 -OR',
10 55 =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 -CO-NR'")z,
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




2. -N(R11)2, or R8 and R9 form together with the nitrog car bon
atomto which .25 they are each bonded, a heterocyclic szi%n(g&tg?élﬁ?gafornul a
I[la in which 30 D, Z and R10 are as defined in fornula li, 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 q)tom sul fur atom nitrogen atom or
the radical 35 -CH2-, 23 Cctober 20037100 Y is absent or is an oxygen
atom sulfur atom nitrogen atomor the radical -CH2-, or X and Y together
forma phenyl, 1,2-diazine, 1,3-di a2addgfuiedy 401 gi BANRe: r abicalo’ 5 where
the ring systemformed by N, A X Yisubstiided heinciepbadentiyt omfcorhai ns not
nore than one oxygen atom X is not _an. oxyge om . su tom or
nitrogen atomif A is a nitrogen atag&theg%%@émgl bym'kfedtp an one sul fur
atom contains 1, 2, 3 or 4 nitrge@-Ei1obs)-aky athere an oxygen at om and
sul fur atomdo 10 not occur at the sgyytime, where the ring system forned
by NN A X Y, Band the carbon atomis ‘unsubstituted or npno-, di- or
trisubstituted independentl§ of @ik dmotvieeh baryl cis capshstijuted orwhi ch

al kyl is unsubstituted or nono- gipsfitEgstituted by 15 1.1. -OH 1.2.
(C1-C8)-al koxy, 1.3. halogen, 1.4. -NO2, 1.5 -NH2, 20 1.6. -CF3, 1.6.
-OH, 1.7. nethyl enedi oxy, 19)8. -'@tésqa@Aé}aWig§.‘°9|é|4(ft§)?"%é)%€$f@. - CN,
1.11. -COOH, 1.12. -C(O-NH, 1.4%etérotyld)hapdikpSywalaing menbdd. phenyl,
30 1. lﬁ) phenoxy, 1.16. benzyl,

and
in the case of (R“)g, 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-,




1.17. benzyloxy or 1.18. tetrazolyl, or RO and Z toget hey @Qpar bon
atons to which they each are bonded 35 forma heterocycl I c r| ng o
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 s(z fur atom nitrogen atomor the
radical -CH2-2 Vis absent or is an gen atom sulfur atom nitrogen

atomor 10 the radical -CH2-, or T and V or V_and Wtagether forma
phenyl , 1, 2-diazi né, 'SPQ?Q”H%E% AR oxY9en flomgsybymAloMy dIEagen ARt he ri ng
systemfor med by N, T, We Mbioadl-CMp-,0ar bon atons contai ns not rmre t han

one oxygen atom ngt than .15 on atom

nitrogen atoms, wh raé‘r@i?%%“ﬁ%hfoé%wﬁﬁaﬁ &Lﬂffﬂlrazg‘t ﬁ,:%giaﬁg{é BEﬁar at the
same tinme, and where ttiiazhierrgdin;ﬁs,_temfor med by N, T, V, Wand two carbon
one ancther by t hetias i HBARyeisah foRhed ENONPR) o 38 ard §RPRIERY ¥ ©%
t he ot her substitudiorg CFQDtalF@ NE3MPNY 1Ran|W%Mgéas@ioﬂthp@nﬂ@hﬁW of one
another are 1. a h&ﬂfg%gﬁﬁtcﬁﬁoghlfurzatcﬁ@&gﬁﬁrog%ﬁ §ton€ Gl 2Cig 'aahlﬁﬂge‘h

heteroaryl having 5 to 14 ri roar

S
unsubstituted or s&ig&h Q%”(t%'BS%Qt ”&’rﬁélﬁ%@ 889&“@%’18‘9%90@@'6‘%112 23 menbers,
in which the hete4agysgen aomuand sitidrataedon/gesiudtsht bnd &difupatas do

(18:106 illkyl - Oc'f'%tt():%f @gﬁ?a%é%e%e al kyl -aryl, 9. -O(Cl-C4)-al kyl,
: 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




5Rs is R is 10 15 20 11. -N(R11)2, 12. -S(Ox-R11, in '

I nteger zero, 1 or 2, 13. NQ2 or 14. -CF3, 1. a hydroggﬁig?%§$Héb -H or
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 -0 (Cl-A4)-al kyl, 24-N@%?2 2.5 -NHC(O-R11, 2.6

-S(O X-R11, in which xis the integer 1 or 2, 27 -C(O-R11 or 2.8
-(Cl-4) =al kyl -NH2i heteroaryl havinggs to 14 ring menbers, nono-, di- or
trisubstituted, or unsubstituted or alheterocycle having 5 to 12 ring
menbers, unsubstituted or ¥Fidlpstituted. as clained in
claim$5, wherein the conpound of k oneiof t K85 ubst i t uent s Rl, R2, R3 and
R4 is a radical of the fornmula I'IRTH_ 23Wwhich R8 is a hydrogen atom RO is
1. a characteristic radical of an amimo acid or 30 35 2. (Cl-C6)-alkyl, in
whi ch al kyl is linear or branched and is unsubstituted or nobno- or

di substituted by a radical from the group consisting of pyrrole, pyrrole
nono- or di substi timdictoy - (Cl- C4) - al kyl ,

D, R and R  are as defined in formula {l,

5 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
-CHop-~,
V is absent or is an oxygen atom, sulfur atom, nitrogen atom or
10 the radical -CHs-, 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
heterocycle is unsubstituted or substituted, or
(C1-Cg)-alkyl,

-CN,

-0-{Cg-C4)-alkyl-aryl,

-0O-(C1-Cy)-alkyl,

10. -oR'",

o

30

© e N




pyrazol e, phenyl, imdazole, triazole, thiophene, thiazolg sy 08

i soxazol e, pyridine, pyrimdine, indole, benzothiophene, ben2| m dazol e,
benzoxazol e, benzothi azole, azetidine, pyrroline, pyrrolidine, piperidine,
i sot hi azol e, di azepi ne, thionorpholine, -CN,, norpholine, azepine,
pyrazine, 1,3, 4-oxadiazole, -N(R13)-phenyl, in 23 Cctober 2003 103 5 10 15
which R13 is as defined bel ow, (C3- cycloal kyl, -OR11 -NH(R1l), in
which R11 is in eaqlil ca F§1§ defi ned above -S(O)x R12, in which x is zero,
1 or 2 and R12 is napht ﬁ@q %Mrl m di nyl, norpholinyl or phenyl, which are
unsubstituted or #Bno- S(IO)mR;ubmWhuw@dlswe-ime,ge(@ﬂmcm)eaﬂ,kyl, - CF3,

hal ogen, -O(Cl1-C4 aI kKJ e Lo+, -C(Q-0(Cl-C4)-alkyl, -NH2 or -NHC(O) -
(C1-A4)-al kyl or . In which R12 is as defined above Zis
-C(O-Ric, tetrazo é-, (63E©6) -al kyl, in which alkyl is Iinear or branched
and 1's gnsypSigi t ut gd or g r}ﬁ/@% ép{a@Wubstltut ed by phenyl or -CH, or

1, 3, 4-oxadi azole, in whic % - oxadi azol e is unsubstituted or
monosubst it uted by2- NH2; OHNFI(Cl c4)-alkyl, -N[(Cl-C4)-alkyl]2, -NHCO)-
(C1-A4) -al kyl, -NH3(:(O) @Hahgl C4)-al kyl, -NHC(O-NH (C3-C7)-cycl oal kyl
-NHC(O -N aaryl hen NH- SQ2- (C1- C4) - al kyI
-Hor -(Q-&)- al kyI n& "H‘igl)h ﬁﬂé'? Ensﬁﬁée%pfﬁeﬁ‘l&hﬂr% im di ne, -OH,
nor phol i nyi, -N(R12)2 ophenpiHond0oRdkubstitlted b¢l- C4) -al kyl, 2. R13 or 3_
- N( R13)%, in whi ch R13 Bnldep ently of one another is a) a hydrogen atom
25 b) Cl-C6)-al kyl, 3 C4)-al kyl -0 (Cl-C4)-al kyl, d)

- (C1-CB) - al kyl - N(R13)2 2&) h @gen or f) -(Co-C4)-alkyl, nono- or

di substituted by aryl, sign dg@gb}{lc OBk hoI i nyl or phenyl or R, together
wi th the nitrogen atomgnd car qr«; at‘fom1o which they

25 ~NH-C(O)~FI

15 2.6 -S(O)X—F{“, in which x is the integer zero, 1 or 2,
27 -CO-R'"or
28  -(Ci-Ca)-alkyl-NHa,

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




$ 9 and R are each bonded, forma ring of the formula I o4 HeRbLE g3r oup
consisting of pyrrole, pyrroline, pyrrolidine, pyridine, piperidine, '
pi peryl ene, pyridazine, pyrimdine, pyrazine, piperazine, pyrazole, 35

i m dazol e, pyrazoline, imdazoline, pyrazolidine, imdazolidine, oxazole,
i soxazol e, 2-isoxazolidine, isoxazol i;¢izne, norpholine, isothiazole,

t hi azol e, tetrazole, 1,2,3,5-o0xathiadi azol e-2-oxi des, 23 Cctober 2003 104

oxadi azol ones, isoxazol . I i @zohidj Lonesnltriazol es
which are substi tuted BYTEN Ry S CBRELERIRS EFteEpgparicon't

3- hydr oxypyrro- 2, 4- di oné¥(Fo- dxio-whizh4Rt hisahi @2 esse as3lefinepixablivezol e,

i sot hi azol i di ne, thi onn_rsﬁml_img’, il ﬂﬂ%oi%(z&%i, 3di,2zh§ 13 ol 'h@aﬂ’azol e,
quinol i ne, triazole, phthalazing, quinazoline, quinoxaline, urine,
pteridine, indole, tetrpyriaidiylimernhainy eephemy.driick eqaiunstbalduted

| sogwb @:1' ge, ?r R9 andorzmc?rﬂgeéh%ﬁsdﬁs}titht%llﬂebﬁa—"dﬂ@,” (@q@m-atlky:w:cgrg,t t hey ?re
eac onded, ormaring o e for c. fr p consjiSting o
pyrrole, 10 pyrroli ne,h%%’?ﬁ’! ‘h‘l( é‘_,d]:éiﬁﬁ‘(_ i &éﬁg&&&ﬁg&-&ﬁ@lw@e,
pyridazine, pyrim dine,-Nij a#i H-O(OR (G4-09)-akyr a7 B©)-RM,dinz ahioh
pyrazoline, imdazolingi2 &yr aéo%dl ns i m dazol i di ne, oxazol e, isoxazol e,
2-1soxazolidine, isoxazdli "f‘% € ﬂ)ﬂ PY?‘re, i sot hi azol e, thiazole,

i sot hi azol gdisne, t hi onDiG{OHR Ne telragsie o(@4-Ophrialldil, da odieich ik én headazol e,

qui nolﬁle, triazole, pht ui noxal i ne
€,

lazine. : ) ne.
pterid i ndol e, tet r%rﬁﬁ?‘ghggﬁgﬁﬁ%@%%%ﬁﬁ% r'BPUY %'89?%3{’{8%6
i soqui nol i ne, tetrazol ehy prengl or bt hirad,3,4-pebdiaolexiideghichx 4@, 4z ol ones,

i soxazol ones, triazol Ongﬁ&%%é%é%ﬁ%ﬁéﬁ‘%%@&FﬁélitOStJHSﬁﬁRé@%ymi ch are

substituted by F, CN, 2 or -a
3- hydr oxypyrrol e- 2, 4- di oHé, 'N%QAFCGX%HY*&Zd‘ﬂ'&(a{/ﬂn@f%awﬂz’l,‘Q',H‘rcma‘adi azol es

and the other substituenCs-Gd-alka, _m_@((gl)-ﬂm_(@y_ggpalkgasmﬁ-m@pw}qient ly of

25 th 1. 3. (Cil- -al kyl, 4.

AR o e o AEHE AR B OIR e, SRR

-N-(CO CA4) -al kyl -aryl, phenyl\ ((0H-SB3-aalik yINIISO2-(C1-Cy)-alkyl, -OH or
-(C1-Cyq)-alkyt, in which

R s -0-R"!, phenyl, pyrimidine, -OH, morpholinyl, -N(R' )2 or
-NH,
20 R'is 1. «(C1-Cy)-alkyl,
2. R130r

3. -N(R")s, 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,




10. -CF3, R5 is 1. a hydrogen atom 35 2. -OH or 3. =0, B"FctE6ar 03
phenyl, nmono- or disubstituted by 23 Cctober 2003 105 5 1.1 -CN, 1.2 -NQ2,

1.3 -0(Cl-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 li{) - (C3-C6) -cycl oal kyl or phenyl,
hal ogen, -OH or -(C 1-4)-al kyl, 61 3. a heterocycle having 5 to 12

ring menbers, Un%‘akgaidzbiﬁr%% %xgﬂﬂ@nest Otﬁa{zowbe%'bsa{aﬁgﬁ&rd.né\bla%és in Which

R s - oo saligl R SR gl orepheqyT, habaden o or

the treatnment of atwne@nt&,td}bsdy@rrtdmmd@ne@stse@aft:multhuadna%@téyfm acqar di ac
infarct, Al zhei ner

IR A R Tl AN
bringi g at | easteorinidarpleundyarfolinee ftoazléa phﬁmlamae,nequmazomee or nore
BLa(rzlm?cgﬁt }cgrﬁy%s %ﬁesuwﬁ%ym g@é‘girﬁéalr ?yrl L?g%ﬂréeiﬂedggg%{lglﬁr%e and, if
appropri ate furﬁﬁé&lh)&lmséﬁll@oaﬁ@ iand isestHioelies | Oraddl tives or auxiliaries.
R~ 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,

10 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,

15 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,

20 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-{C{-Cg4)-alkyl or
-CF3,
a hydrogen atom,
-OH or
=0, and
phenyl, mono- or disubstituted by

25

30
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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.






