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novel conp®@F4S@APRh bind to integrin. 5 receptors, and to the
preparation and use thereof. Integrins are cell surface gl ycoprotein

‘%0/ 50559 Novel antagonists of integrin receptors The invention relates

receptors which nediate .n'raCtions between identical and different cells
and between cells and extracellular matrix proteins. They are involved in

10 physiol ogi cal processes such as, for exanple, enbryogenesis,

henost asi s, Waibwel harlabbgistsNBE N te@sROREGepidds f Or mat i on/ mai nt enance of

tissue architecture. D sturbances in the expression of genes of cell
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Integrin a.fis, also called vitronectin receptor, mediates the
adhesion to a large number of ligands - plasma proteins,
extracellular matrix proteins, cell surface proteins - most of
which contain the amino acid sequence RGD {Cell, 1986, 44,
517-518; Science 1987, 238, 491-497), such as, for example,
vitronectin, £ibrinogen, fibronectin, von Willebrand factor,
thrombospondin, osteopontin, laminin, collagen, thrombin,
tenascin, MMP-2, bone sialoprotein II, various viral, parasitic
and bacterial proteins, natural integrin antagonists such as

'disintegrins, neurotoxins - mambin - and leech proteins -
decorsin, ornatin - and some non-RGD ligands such as, for

example, Cyr-61, PECAM (L. Piali, J. Cell Biol, 1833, 130,
451-460; Buckley, J. Cell Science 1996, 109, 437445, J. Biol.
Chem. 1998, 273, 3090-3096).

Several integrin receptors show cross-react:.v:.ty with ligands
which contain the RGD motif. Thus, integrin abeﬁg, also called
platelet fibrinogen receptor, recognizes fibronectin,
vitronectin, thrombospondin, von Willebrand factor. ahd T
fibrinogen.
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0050/ 50559 2 integrin aaA3 is expressed inter alia on endot hel i al cel | S,
Btood pl at el 99§°/g@>$§>%yt es/ macr ophages, snooth nuscle cells, sone B
cells, fibroblasts, osteoclasts and various tunor cells such as, for
exarrp:j_e, nmel anomas, gli obl astomas, carcinomas of the lung, 5 breast,
prostate and bl adder, osteosarcomas or 2eurobl astomas. |ncreased
expression i sm’e@grmedvﬁgnderex@éssaasmeéﬁﬁakﬁaldhaéndmadin @315/ H1oa8, for
exanpl e, in the,pQkll Okl tesibiopides, shBSEE tuSc¥EIeehs] Narkys tummor
growth or metg g&g% %lgéoqleae@%{ mg@cﬂa@tﬁ% 9f- A YAl cBeld Such s,

particul ar on_en es.

S or 0

| nvol vement of-oF b%ﬁzf? E@Wra BEHPHES © ga?clh ﬁgf‘ " the

fol | owi ng pat ﬁﬁF%@?’e?@i"B“Eam SFaddaT AP IROSBF RIS CF AIPVEePLATEMBS | er osi s,
restenosis after vessel injury, and angioplasty (neointima formation,
snoot h  nuscl &nceeased; gxruesshomrid phasrved undepyarigus \padbol®icgl 1994, 19,
125-134; CircwoaditoiongOfuth 89, R208x216) ,in2Bhaqioehkomboeyc fstialtar evhelki dney
Int. 1994, 46théb60sl0efselPinfury, Nainor Eath SFimethBOEis90r FefRO£OAA;
Kidney Int.10988 orft@ctiveked d88R),, i¥ DaRRHHOEENES hisORG At & 15,

m croangi opat RiES+1S YabcBS .ceh P& &xgg&l abetic retinopathy or rheunmatoid
arthritis (Ann. Rev. Pﬁysfgl 1887 43’“?1%3 464 Int. Qphthalnol. 1987, 11,

41-50; Cell 1 1 164; J. 1992, 267, 10931-10934),
30 arterial ﬁ‘wx%*' egt & ﬁ&%%gf( g 142 beth dBpoqr el oPitsE thih dgtr
I nc.., “Sth annJ’QF ‘E:‘L}r"ﬁb‘é%r?aﬁ P& eRket i ng), 35 cancers such as, for
exanpl e, intfunor netastasis or in tumor growth (tunor-i nduced

angi ogenesi s) caceiovapgular gisoRErs386h adlatheroddidgos BRI resBe®EisSci ence
1995, 270, 15@Fte50@ssebsingopys aarsardiopbastys onedintinaffoemapial,i fsoahi on,
chenot axi s anchusébDe adheshigraeiomn ahe ofdcdsferdtachp e .madgsd. X pufdASEB4,J. 1993,

7, 1475-1482;19Exp25-Q8k} dleeu1didDh, 19649, 98528332069, | 1991, 64, 327-336),
hi gh bl ood §¢ essure, psoriasis, hyperparat hyr oi di sm Paget's 45 di sease,

mel i gnant hypeyGal Ga, fmaas) o %5,%8??9333 | 651 95%0- 105Ef'ﬁc‘$€at'0”

cardi ac i nsuf fd Ghency.,. Kldne%nﬂw h8bs %tl parasitic
or anti bacterllisf{ﬁﬂ And pro’p

l_A

25 angiogenesis-associated microangiopathies such as, for example,
diabetic retinopathy or rheumatoid arthritis (Ann. Rev. Physiol
1987, 439, 453-464; Int., Ophthalmol. 1987, 11, 41-50; Cell 1994,
79, 1157-1164; J. Biol. Chem. 1992, 267, 10931-10934),

£ 30 arterial thrombosis,
stroke (phase II studies with ReoPro, Centocor Inc., 8th annual
European Stroke Meeting),

35 cancers such as, for example, in tumor metastasis or in tumor
growth (tumor-induced angiogenesis) (Cell 1991, 64, 327-336;
Rature 1989, 339, 58-61; Science 1995, 270, 1500-1502),

osteoporosis (bone resorption after proliferation, chemotaxis and

40 adhesion of osteoclasts to bone matrix) (FASEB J. 1993, 7,
1475-1482; Exp. Cell Res. 1991, 195, 368-375, Cell 1991, 64,
327-336),

high blood pressure, pso;iasis, hyperparathyroidism, Paget’s
45 disease, malignant hypercalcemia, metastatic osteolytic lesions,
inflammation, cardiac insufficiency, CHF, and for



(adhesion and internalization). Because of its key role, pharmaceutical

pS epar ati ons e¢8EisdBs5®0Nt ai n | ow nol ecul ar wei ght integrin aVP3 antagonists
are of great therapeutic and diagnostic benefit inter alia for the

i ndi cati ons nentioned. Advantageous av$3 integrin receptor antagonists bind
to the 10 integrin aVP3 receptor w thgsincreased affini ty Particul arly
advant ageous aMBE3; LM e%‘tﬂpiﬁ%@@i@%ﬁ%ﬁ%&éﬁ% alclabl, 0 1AW s

i ncreased sel r are Jless é fectlve I'n relation
to integrin a %‘Eék%fy an‘& iﬁ orgo 1:t%%s | east 10, preferably by a factor of

at least 100. A Iarge nunber of comﬁounds such as anti-aVP3 nonocl onal
anti bodi es, pBYRABESOL ekl AGLEhPDREMBHELFAG PEERAFS RS RLER al

RGD- cont ai n|5ng°1maopelm mpleFulaxaweisht dintiegr duyravAs Jangpgenieks 2&rrdfecul ar

wei ght conpougdsath&berdpeshis mmdndiagnhatis benefittedgnier adkd3cantheoni stic

ef fect and haysiidambtsd mahetbredbeneficial in vivo effect (FEBS Letts 1991,
291, 50-54; J. Biol. Chem 1990, 265, 12267-12271; J. Biol. Chem 1994,
269, 20233- 203&&“&?5@ e 8 B eckd93reibtoR Wt dddiisls B toGiRm 1987,

262, 17703-,47 014 15 5- 1208) Al so knovvn are
av~3 ant agoni stsg\mt &g? eq’(?)‘/’c |c %%ﬂgﬁ%ﬁ% gtgfﬁgzltk re. 30 WD 9915508- Al ,

WD 9830542 Al _and, 9701 40- Al descrjbe  di henzocycl ohept ane, deri vatlves
w0 9911626- Al BHESEH 2RV PRRISPUS % aDEpItE ﬁ"’é‘?%’\‘i&ﬂ IgRFSRO 9905107
Al descri bes B@%’z*é@%?—@héb?‘&r?é‘caéﬁ pelastivity for| inteqrinwhs BF e
presept i nvenipeh effepriye de yedasion itat peohin caeftoby antage 9fsati th
advant ageouks peagield| epcefdgaligy byfofadtdthaf ahilsaebjE®. i s achi eved by
conpounds of the formula | 40 B-GL | where B, Gand L have the foll ow ng
meani ngs; 45 QA0DM/deOh&tbet of compbint WicH =8| SAENL,®f mbliecioaepula IL -U-T IL
i 5 where T htfhddeel PedUPadd clntadifgltnehkedh 13881 ke sBysemley Zakdral COON
and 10 -U- i sgghXlonhtdin r&ledhsbifor ERlmpTERfrint BLIMHLY | 218 106 =CRL1-,

wher e 20 molecular weight compounds have been shown to have an integrin
oayps antagonistic effect and have demonstrated a beneficial in
vivo effect (FEBS Letts 1991, 291, 50-54; J. Biol. Chem. 1990,
265, 12267~12271; J. Biol. Chem. 1994, 269, 20233-20238; J. Cell
Biol 1993, 51, 206-218; J. Biol. Chem. 1987, 262, 17703-17711;
25 Bioorg. Med. Chem. 1998, 6, 1185-1208).

Also known are ayBs; antagonists with a tricyclic molecular
structure.

30 WO 9915508-Al, WO 9830542-A1l and WO 9701540-A1 describe
dibenzocycloheptane derivatives, WO 9911626-Al describes
dibenzo[1l,4)oxazepine derivatives and WO 9905107-Rl describes
benzocycloheptane derivatives.

35 It is an object of the present invention to provide novel
integrin receptor antagomnists with advantageous properties.

We have found tHat this object is achieved by compounds of the
formula I
40

B-G-L I

where B, G and L have the following meanings:

45
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aisOor 1, 15bis 0, 1 or 2 XL is CRL3RL4, NRLS, oxygen or sulfur, RL1,
RL2, RL3, RL4 0504{5855Pndependent|y of one another, hydrogen, -T, -OH,
-NRL6RL7, -CO-NH2, a hal ogen radical, a branched or unbranched, optionally
substituted O -C6-al kyl, C2-C6-al kenyl, C2-C6-al kynyl, C3-C7-cycl oal kyl,

- CO- NH( C1- C6-al kyl), -CO N(C1l-C6-al kyl )2 or 25 Cl-C4-al koxy radical, an
optional |y substi Lus extru€tuf®- alénydntnes the Romduianyl ene- T or

C2-al kynyl ene-T radical, an optionally substituted aryl or arylal kyl

radi cal or, in each case independent]yrof one another, two ragicqls RL1 and
RL2 or RL3 and RL4 or, 30 where appropriate, RL1 and RL3 togéther are an
optionally sgbstibﬁégg 3- to 7-nenbered saturated or unsaturated
carbocyclic or heterocyclic systemwhich may contain up to three different
or identical heteroatons O, x, s, 35 RL5, RL6, RL7 are, independently of
one anot her, hydr8genis & COPHrarieun ot aurdsiigad dchopan deahydrodybed itbut ed

C - C6-al kyl, C3-Cr7-cye®@hnlrkgl , CO 0- Cl- C6-al kyl, 40 S02- Cl- C6-al kyl or

CO Cl1-C6-al kyl radical or an optionally substituted CO O al kyl ene-aryl,
S02-aryl, QOO aryky-SO2-glx 0R:185 2L~ Ol-cRQ=akjeyl e éne loadiegh., 45 G a
structural el enent ofwﬁé}g g)cl)ir-?rullex’a iI"zsrfl)0050%;553(-)55%25% ?33 % IE \?g (?Lfg'x 11G
RS GG where 10 the structural elenent G can be incorporated in both
orientations, and XG 'As rgst hogen or CRGlL in the case where structural
element G is connected to struct'ural elenment L or B via XG by a 15 single

bond, -or
- 15 b is 0, 1 or 2

X; is CRy3Ry%, NR 5, oxygen or sulfur,

RL]'I RI.ZI Re3, RL"

20 are, independently of one another, hydrogen, -T, -OH,
~NRSR;,7, -CO-NH;, a halogen radical, a branched or
unbranched, optionally substituted C;-Cg-alkyl,
C2-C¢-alkenyl, Cp-Cg-alkynyl, C3-Cy-cycloalkyl,
~CO-NH(C;~Cg-alkyl), -CO-N{C;-Cg-alkyl), or

25 C1-Cs-alkoxy radical, an optionally substituted
C1~Cz-alkylene-T, Cp-alkenylene-T or Cy-alkynylene-T
radical, an optionally substituted aryl or arylalkyl
radical or, in each case independently of one

N another, two radicals Ryl and R;?2 or Ry? and Ryt or,
Lo 30 where appropriate, Ry! and R;3 together are an
optionally substituted 3- to 7-membered saturated or
unsaturated carbocyclic or heterocyclic system which
may contain up to three different or identical
hetercatoms O, N, S,
35
Ri®, Rpf, Rp?

are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted
Ci~Cg~alkyl, C3~C;-cycloalkyl, CO-0-C;-Cg-alkyl,

40 §02-C1-Cg-alkyl or CO-C;-Cg-alkyl radical or an
optionally substituted CO-O-alkylene-aryl, SO,-aryl,
CO-aryl, SOz-alkylene-aryl or CO-alkylene-aryl
radical, .

45 G a structural element of the formula Ig
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q

is carbon in the case where structural element Gis 20 connected to
structural elCHPfE0658i a XG by a double bond, YGis CO CS, C=NR® or
. CRGBR&, 25 where RA is hydrogen, hal ogen, a hydroxyl group or a branched
or unbranched, optionally substituted Cl-C6-al kyl or C -C4-al koxy radical,
30 R& is hydrogen, a hydroxyl group, ® branched. or unbranched,
optionally substituted Cl-C6-al kyl, CI-C4-al koxy, C3-C7-cycloal kyl or
-0-C3-C7-cycl oal kyl radical or an opﬁLonQJIy substituted aryl, -0-aryl, 35
aryl al kyl or -0-al kyl ene-aryl radic ln)a‘né s RG3 , RA are, independently of
one another, hydrogen or a branch or-wnpranched, optionally substituted
40 Cl -C6-al kyl, C2-C6-al kenyl, C2- &glk Wl or Cl-CA-al lkgxy radical or the
two RG3 and®RG4 radical s t oget her argfi gyclic acetal -OCH2-CH2-O or
-O-CH2-O or the two RG3 and RAA radi &gl & together are an optionally
substituted C3-c7-cycl oal kyl radical, 45 0050/50559 6 RG5-RG, RG/7, RGH
are, independent lwpeoé one anot her, hydrogen, an amino or hydroxyl group,
an HN-CO R® radical, a branched or unbranched, optionally substituted
Cl - C6- al kyhoor 5 thl- hrllkoxy 13k, caD bePidRRpblateaubstideut ed aryl or
aryl al kyl radicalg %&Aﬁgggfergg‘gntly of one another, in each case two RGS
and RG6 or RG/ an radi cals together are an optionally substituted,
fused-on, unsaturated or, aronmati -.tq 6-nmenbered carbocyclic, or
et o ooyel o 10 ot o WHIECHoRAY Cor: 31 FHECH PR SAFRTEY B Sighent
i dentical heteroat on§ & 99noeCted,§o pEAFUFLUTalhpLEReREIE SF EnbBtadend
optional | y18ubstitut &4r9¥81Pepcal kyl or Cl- C4-al koxy radical or an
optionally i5 substituted aryl, hetaryl, arylal kyl or hetaryl al kyl
radical, B a structumal el enent containing at | east one atom which, under
physi ol ogi cal conditions,-can as hydrogen acceptor 20 form hydrogen bonds,
where the distance baivefiboat id @At case where structural element G is ‘

20 connected to structural element L via Xg by a double

bond,

Ye is CO, CS, C=NRg?2 or CRg3Rg%,
25 where
Rg! is hydrogen, halogen, a hydroxyl group or a branched

or unbranched, optionally substituted C;-Cg-alkyl or
C;-C4-alkoxy radical,

30
Rg? is hydrogen, a hydroxyl group, a branched. or
unbranched, optionally substituted C;-Cg-alkyl,
C;-C4-alkoxy, C3-C;-cycloalkyl or -0-Ci;-C,-cycloalkyl
radical or an optionally substituted aryl, -O-aryl,
35 arylalkyl or -O-alkylene-aryl radical and

Re®, Rgt
are, independently of one ancther, hydrogen or a
branched or unbranched, optionally substituted
40 Cy-C¢~-alkyl, C;-Cg-alkenyl, Cy-Cg—alkynyl or
C;-C4-alkoxy radical or the two Rg? and Rg? radicals
together are a cyclic acetal -0-CH;~CHz-0- or
-0-CH3-0- or the two Rg® and Rg? radicals together are
an optionally substituted C3~Cy-cycloalkyl radical,
45



one hydrogen acceptor atom and the structural element G along the shortest
pessi bl e rout P%PHRPEHe structural elenent framework is from4 to 13
afomi ¢ bonds, 25 and the physiologically tolerated salts, prodrugs and the
enantionerically pure or diastereonerically pure and tautoneric fornms. T
in structural element L neans a COON gréup or a radical which 30 can be
hydrol yzed t o COO®c® Ref aRlE7c®d® whi ch can be hydrol yzed to COOS neans a

radi cal which is convarépdindependenOOONI6s8I Rndthay, hpdEbgehySis amfo @anpl e
which may be n’enhone(ﬂy@fo@lréﬁé@pa' aﬂ_ﬁmt@%ﬁ%d?.@al 3% B¥Q£&Jel§zgfi to COON
Is the group 0 -CR1 unépaxi O%Ql&aﬁﬂs 4!% &ed?y_vl . gm g a) OM
where M can Qe a metalc catLon S % ggg g chg
lithium sodi’um potassi Piché' 5‘@‘&[ aér eth °8?l°n %I"R’Qs e PR heF al
cation such as cal ci uff¥ hPTa5 PRSI Yant éﬂ’\? PBRRERL &t y
conpati bl e organi ¢ am®Bff FAPORO §escﬁnésRG6fQFr Rek anp| Bs® padicady togetberary,
tertiary or Mr 0050/ 3885 Pptm}mlérrﬁmbytmut@dv afdegt apmo mngatwratadmeni um
ion, such as, for examphaticOBla,toOB-mambeked daybacyarldocde detératyiitiched,
opt i onal | y hal ogen- sulsgbtémitriiclo nal - édhtalik aipy +6 aghreal aStfeRens orf Or exanpl e,
net hoxy, ethoxy, propa¥yeickimedderbetdraxy, WUEPXahd 1- met hyi propoxy,

2- et hyl pr opoxy, 1 1-di net hyl et hoxy, in particular nmethoxy, ethoxy,

T, AT s Sl s )

trif] yoronet hoxy, rone or oet hoxy,
2,2-di.fl uor%g)t hoxy, é O‘L aty gbra&é?ﬁ%ﬁ i 0]r2°f ?’?l%ﬂ Moo d hoxy,
2.chloro-1, 122-trifl ugP %?‘ﬁ'& cﬁryberﬁe:}FF&’m ST Y L9 DebrErai¥dl or
unbr anched, optional | §2 ’a‘l’ﬁﬂgen substituted 15 Cl-C4-al kyI thi o radical such
as nethylt hi o, ethylthio, propylthio, 1-nethylethylthio, butylthio,
1-met hyl propylthi® 2 mmhpabp}hmmcgntiﬁ,ningiiamuhysetohyl 4tvmowhixeh,cal d)
an optionally substit under phyaidodgdest apyditiads c adansus hy@ivoger? Qcteptor
exanpl e, -O2penzyl e) fBim alysiPogen dehds| whéfd And(BERpbE Detwedh Wi Cougtr i S 0
or 1, and RIB and R19ocnéhiydtog@y aeeptdnbiditland Othedbtfeit@Rh1 d¥a¥ent e
fol | owi ng neani ng: along the shortest possible route along the structural

element framework is from 4 to 13 atomic bonds,

25 and the physiologically tolerated salts, prodrugs and the
enantiomerically pure or diastereomerically pure and
tautomeric forms.

o T in structural element L means a COOH group or a radical which
L 30 can be hydrolyzed to COOH. A radical which can be hydrolyzed to

COOH means a radical which is converted into a COOH group after
hydrolysis.

An example which may be mentioned of a radical T which can be
35 hydrolyzed to COOH is the group

~C=R1

40 in which R! has the following meaning:

a} OM where M can be a metal cation such as an alkali metal
cation such as lithium, sodium, potassium, the equivalent of
an alkaline earth metal cation such as calcium, magnesium and

45 barium or an environmentally compatible organic ammonium ion
such as, for example, primary, secondary, tertiary or

i Wit GG g 0t - kT [ SR A G A o




25 hydrogen, a _branched or unbranched, optionally substituted 30

Cl- C6-al kyl radPear58%R% as, for exanple, nethyl, ethyl, propyl,

1:net hyl et hyl, butyl, 1-nethylpropyl, 2-nethylpropyl, 1,1-dinmethylettyl,
pentyl, 1-methyl butyl, 2-nethylbutyl, 1,2-dinethylpropyl,

1, 1- di net hyl propyl, 2, 2-di et hyl propyl, 7 1-et hyl propyl, hexyl,

1- net hyl pentyl, 1, @memamldam#hlkﬂﬁxﬁo&m &tﬁyﬂohﬂﬁwlng s’lrcahl a=f pkbut yl ,
1, 1- di met hyl butyI exahple (lioNat, hgk it gti, 3, 3-di net hyl butyl,

1,1, 2-trinet hyl propyl 1,2,2-trinethyl propyl, 1-ethyl butyI 2 ethyl butyI

el SRR R e
u ny

radi cal such as, f
1- met hyl - 2- pr openy?mpfxﬁet TPetBY Ft‘”ﬂ"pé Pr‘??%@ntenyl
4-pentenyl, 1- met h§TREERYERRPRFY , 121 hylethorEnyin PETHSUAST MELBOXBNY| |, 1
met hyl 45 3- but eny?th%lfvre%'mﬁthslwashy IpenBoxibt hekoxd- bbemptoxy, octoxy,
1, 1- di met hyl - 2- pr opEfiporomethody neirifludopetipenyy | chlbretibflvo2emgtthopeny| |
2- hexenyl , 3tthexenydfluérbectory| ,2-Fiherctybxy 0050863588 & thoxy,
1- met hyl - 2- pent enyi, 1,2, petdbtarZuddRRLENY, . 232, fﬁﬁwﬁm’oroé)@d&zgnw

ol

4- - met hyl - 2- pent enylonid z #
1- net hyl - 4- pentenyl cth ﬁé‘ﬁlwbﬁﬁgﬁtméﬁ%‘%‘“% oqe%%yt}afgfgpenten

4- et hyl - 4- L 1 di net hyl - 2 t b t |
1 2 a et oo o aiRenendd 28 MbrapoRed hiPianon ty pelogEhant FStef ony1
1

2

2-

. 3-di met hyl* butgh%"a]fyétﬂ’r%f‘ fifatasuih é‘ﬁy‘f‘ethyét%“ﬁl RERFAHREO: hut enyl

. 3-di et hyl - 3- but BFRRY1thioednpethylathlshio, busyhliioz- braeshylpropylthio,
2- et hyl - 2- but eny| , 29ty iprapylghin oenyll-dindtbylethyithhy | raBipabpenyl| ,
1-ethyl -1-nmethyl - 2 propenyl and 1-ethyl -2-nethyl -2-propenyl, in particular
2- propenyl, 2-liyt eaylopt3omeltllyy bultivhesty -ocd1ky3en@tdryl - Paqienl esueh &4, t he
correspondi nzp substéd ekempld,adotidngyl 15 C2- C6-al kynyl radical such as, for
exanpl e, ethynyl, 2-propynyl, 2-butynyl, 3 butynyl; 1-nethyl-2-propynyl,
2-pentynyl, 3- Q@ntxméhso‘la Eaaiamy' (OFh- 513, but yny! ,
2- et hyl - 3- but ynyl 4 2oLl XVhna B8 L 1o TR e EOP Y a1
1-et hyl - 2- propynyl °r2dl é}/&

have the following meaning:
hydrogen,
a branched or unbranched, optionally substituted

N 30 Ci-Cs-alkyl radical such as, for example, methyl, ethyl,
propyl, l-methylethyl, butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, pentyl, l-methylbutyl, 2-methylbutyl,
1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,

l-ethylpropyl, hexyl, l-methylpentyl, 1 +2-dimethylbutyl,

35 1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,l-dimethylbutyl,
2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2-trimethylpropyl,
1,2,2-trimethylpropyl, l-ethylbutyl, 2-ethylbutyl or
l1-ethyl-2-methylpropyl or the corresponding substituted
radicals, preferably methyl, ethyl, propyl, butyl or i-butyl,

40
C2-Cg-alkenyl radical such as, for example, vinyl, 2-propenyl,
2-butenyl, 3-butenyl, l-methyl-2-propenyl, 2-methyl-2-
propenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, l-methyl-2-
butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, l-methyl-

a5 3-butenyl, 2-methyl-3-butenyl, 3-methyl-3-butenyl,
1,1-dimethyl-2-propenyl, 1,2-dimethyl-2-propenyl, l-ethyl-2-
propenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl,
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3- hexynyl , 4-hexynyl, 5-hexynyl, 1-nmethyl-2--pentynyl,
1- net hyl - 2- pen®§584505B9net hyl - 3- pentynyl, 1-net hyl - 4-pentynyl,,
22 met hyl - 3-pentynyl, 2-nethyl -4-pentynyl, 3-nethyl-4-pentynyl, 25
4- et hyl - 2-pentynyl, 1, 1-di nethyl-2-butynyl, 1, 1-dinethyl-3-butynyl,
1, 2-di et hyl - 3-butynyl, 2, 2-di net hyl -3gbutynyl, 1-ethyl-2-butynyl,
1- et hyl - 3- but ynyl d—m@t@}lh&'-p@nt@i ynw.maaq,llz mgngfetshwat AR50PYNYI
preferably 2- Pr ORBER ©- R U st t?xg n:y Al 4-methyl-
1- net hyl - 2- butynyl3g,nﬁ}1 1CO{re § ? cals;’
C3- Cg- cycl oal kyl R ﬁg‘[ p %3 F yEFf *bﬂ%g
cycl opentyl , cycl o ﬁfﬁ"éﬁe VFthY tﬂ’%@f‘iﬂ dr 1rdirethyiwApondi ng
substituted Padi céi%en@a drl hyd-3rbetenyll, bpt-doretbyy-2thderybit ed one or
nmore times, for e’%énﬂ#&etémé-i-@uttmm tiredpethylratgemylni tro, cyan,
Cl - C4-al kyl, Cl - C4-Raibedthyl-3-Butéiyla| R @odinetly1Ci-hadengl koxy or
Cl - C4-al kyl thio, sychabmethiDr2-26a6MIS, Z@d&né{ﬂﬁt.gm 1, 3- chi or ophenyl ,
4-bronophenyl,  2-1methyl-phssvdny13- fudeh mMLen -CY e9Mutenyl,
2-trifluoromgt hyl phegy 1-335{??4:1}9 YP*IGPY{ %{.‘2 9%!_'_5 hoxyphenyl 2

B 111

met hyi t hi ophenyl , %tgyf 1'-ﬁ g et ﬁ-&n ¥°¢%’é’gm50559

2, 4- di et hoxyphen ni t
éﬂu kShe 3 CIFPoﬁhIX TR eP% % osed to

9 or R B and 1219”’t8

aring, is opti ond) t‘ P?’tﬁeééll q"oF*‘%%ﬁP@%ﬁm@lﬁ“@th‘Fq&F‘ and may
cont‘ai,n a heteroaﬁi‘ﬁr‘g@rsect ed fromthe group of oxygen, sulfur or
nitrogen, sd8h as, for exanple, -(CH2)4-, -(CH2)5-, -(CH2)6-, -(CH2)7-,

- (CH2) 2- 0- (C52) 2- Cz-mal&x(y@l—ﬁalcﬁchl-éﬁﬂag; Geof Geldgmpie , -Miyaet?) 3-,

- CH2- NH- (CH2) 2-,  2-B5apyaiyQi Bhittyny CH3 ChbtlyalR) I-hetS3-20profy@y1 Pr ef erred T
radical s are - COOH-pef3i1( 3-Gandyinl, PLpenToh bqﬂﬁaéhyl-ﬂlﬁ: gagical -U in
the structural el %Q%Jasb@t celr_mgglllﬁc;tze t)jn em t he group of

XL) a- (CRLpBL2) by 1= 4 probpaT i th
_g:RL)la Eadl I(:2§I )th;el }r, tu Blax e YE %?ﬁyl S B S}%% ¥e%_d%gg 2Sgo(r)1d toe
the structural el elrrent E)Fe SPENIY Lt e A 4 NRLS5,

§ ;e%en'q{py ¢ 2aPe Y&'af%enttﬁﬁﬂ'adl cals -CRL1- or 20

oxygen or sul fur.
-(X0) a- (CRLI RL2) b-* “‘ﬁﬁé‘fle"‘xte‘f"éf“ﬁ}efze}“aﬁ}lf} ereewaYla = 0 or 1) or
2-me thyl-4-pentynyl, 3-methyl-4-pentynyl,

25 4-methyl-2-pentynyl, 1,l-dimethyl-2-butynyl,
1,1-dimethyl-3-butynyl, 1,2~dimethyl-3-butynyl,
2,2-dimethyl-3~butynyl, l-ethyl-2-butynyl, l-ethyl-3-butynyl,
2-ethyl-3-butynyl and l-ethyl-l-methyl-2-propynyl, preferably

- 2-propynyl, 2-butynyl, l-methyl-2-propynyl or

A 30 1-methyl-2-butynyl or the corresponding substituted radicals,

k.

Lj

C3-Cg-cycloalkyl such as, for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl,
. cyclooctyl or the corresponding substituted radicals,
3s
or a phenyl radical, optionally substituted one or more
times, for example one to three times, by halogen, nitro,
cyano, C3-C4-alkyl, C;-Cs-haloalkyl, C;-Cs~alkoxy,
C1~Cs-haloalkoxy or C;~C,-alkylthio, such as, for example,
40 2-fluorophenyl, 3-chlorophenyl, 4-bromophenyl,
2-methylphenyl, 3-nitrophenyl, 4-cyanophenyl,
2-trifluoromethylphenyl, 3-methoxyphenyl,
4-trifluorcethoxyphenyl, 2-methylthiophenyl,
2,4~-dichlorophenyl, 2-methoxy-3-methylphenyl,
45 2,4~dimethoxyphenyl, 2-n1tro-5-cyanophenyl,
2,6-difluorophenyl,
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oxygen (a - 1). Particularly preferred -U radicals are the radicals

-(XL) a- (CRLI Ropsb/508%8®re XL is preferably CRL3RL4 (a = 1) or oxygen 25 (a

= 1). A halogen radical for RL1, RL2, RL3 or RL4 in structural elenment L

nmeans, for exanple, F, O, Br or I, preferably F. 30 A branched or

unbranched Cl1-C6-al kyl radical for RL1,9 RL2, RL3 or RL4 in structural

el ement L neans, 5Prnlex:ﬁm3hmt R (L aqayienelcmmhemym but yI,

1-methyl propyl, 2 fawc &xh 11.; JpddEi iy’ e w_g&nt bhyy buty,
met hyl buty | pr opy

35 1-et hyl propyl k‘% m::rtl X‘F‘ Sy pin A %ﬁllro?eat E‘xlﬁfl‘%b eéj A5 e

1, 3- di net hyl but yl 9’@11>3° | PEATRT px °f E%ﬁ‘%f‘ny*’r‘i%‘t §f, “for example,

2, 2-di met hylDut yl ~(SH:3ati meEFpybbutyfia) &= ~2CErmetHGEDROYY(CE2) 2=+

1,2, 2-trimet hyl pr og§d-8~{CH bryl b(€HD 2-02{ CEN g+ b V¥t (@i2) s et BFd-NH- (CH2 ) 2~

2-met hyl propyl , prefecaEts-CHs-anchBeCHM CBY )b+ aRrche (LHy) 2<C0~abkyl 40 radi cal s

such as, for exanpte.(omefifigb-.ethyl, propyl, 1-nethylethyl, butyl, 1

met hyl propyl, 2-nmethyipropyl or 1,1-dinmethylethyl, particularly preferably

methyl . A bjanched: Qi Hrﬂd&esbg%g_é&nal 14_c{RYL&Aly1T 8 Ro-bendRkgy. RL3

or 45 RL4 in structural el ement neans, for exanple, vi nyl, 2- propenyl

2- but enyl 3- en th en
2-pentenyl, 3- %‘*ﬁﬂa} 563 é’ﬁt'étfﬁllsgr‘g%%g%ﬁ%e?e‘b@# ry'i§I % %7'5%%%5“?0
2- net hyl - 2- but HS}‘I theBSFrB‘Elh 2thde Gpynylene or
2- mét hyl - 3- but®8yt-- 3o nﬂ@hyw-i%%ut%ypkn"r {aﬂmét Hihe. ztﬁmﬁﬁwelement
1, 2-di_met hyk5 % psobmkpﬂ byl -se dhythlep bond renyite s2rhetuany| elem@nhekenyl ,

4- hexenyl, 5-hexenyl, 1-nethyl-2-pentenyl, 3 2-methyl-2-pentenyl,
3- net hyl - 2- pentye by | prederatilyy th radbé N CR; 3R, 8- BR{T)Y bxPgene bt esulifpr.
4- et hyl - 3-pentenyl, 1-nethyl-4-pentenyl, 2-nethyl-4-pentenyl,

i ge:j hyl tﬁ pegﬁxguexhe&l-ﬁgtmdméwwae?é rad:!ca].l.sd*@% l&%f 2- hsilt %nﬁl 10
) I met hy € 1Rs2 Y; -3 y
13- di thy?° % 1¢ "‘R% 55 IRk ’F 351%%3% bly, d}'nng%h M Ett%gnyl

2, 3-di net hyl - 225§ enejlaf Y3 di et hyI 3- butenyl 1- et hyI 2- but enyl ,

1- et hyl - 3- butenyl 2-et hyI 2- buten)él 2-et hy I-3 but en

1,1, 2-tri met hyfa=3igniRsd% Pretereed, i I"'adﬂﬁf‘}l Iar? ’i‘%ff& al??nd

1- et hyl - 2 met hy(lxz'?a'd @nﬁ/)lb"l‘ﬁ’eﬁar‘h &8I Bge ES%FB@@E I(a 2_HuPEnFroen

3-net hyl - 2- BBt &ényl 1br 3-net hyl - 2-pentenyl. A branched or unbranched

C2- C6-al kynyl radical for RL1, RL2, RL3 or RL4 in structural elenent L
ans, for exawpladeget paydal £2z RedpyaY) Rp2-dyuRynith, st3ubtiezaly lelement L

1- et hyl - 2- pr opangl, , for example, F, Cl, Br or I, preferably F.

P

30 A branched or unbranched C;-Cg-alkyl radical for Ry}, Rp?, Ry? or
Ry4 in structural element L means, for example, methyl, ethyl,
propyl, l-methylethyl, butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, pentyl, l-methylbutyl, 2-methylbutyl,
1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,

35 l-ethylpropyl, hexyl, l-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1-dimethylbutyl,
2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2-trimethylpropyl,
1,2,2-trimethylpropyl, l-ethylbutyl, 2-ethylbutyl or l-ethyl-
2-methylpropyl, preferahly branched or unbranched C;-C4-alkyl

40 radicals such as, for example, methyl, ethyl, propyl,
l-methylethyl, butyl, l-methylpropyl, 2-methylpropyl or
1,1-dimethylethyl, particularly preferably methyl.

A branched or unbranched C;-Cg-alkenyl radical for Ryl, Rg2, Rg? or
45 Ryt in structural element L means, for example, vinyl, 2-prapenyl,
2-butenyl, 3-butenyl, l-methyl-2-propenyl, 2-methyl-2-propenyl,

2-pentenyl, 3-pentenyl, 4-pentenyl, l-methyl-2-butenyl,




0. 2- pentynyl pentynyl, 4-pentynyl, 1-nethyl-3-butynyl,
nethyl buPVEQVSOEgQEthyI butynyl 1, 1- di net hyl - 2- propynyl ,
et hyl - 2- propynyl 2- hexynyl , 3-hexyny|, 4- hexynyl, 5-hexynyl,
nethyl-2-pentyny|, 1-nethy|-2-pentyny|, 1- et hyl - 3- pentynyl ,
-met hyl - 4- pentynyl , 2-nethyl - 3- pentyn}P, 2-nethyl-4-pentynyl, 25
- met hyl - 4- pentyentiyl-2-edehyl ; Z2-pettiging Foutkndl di veehyy-3-bltdnyiy| |
1, 1-di net hyl - -Mmybfbuheayﬂj rnahbyzhyﬁsbwﬁéﬂyi 1 aranﬁbﬁmllhzl-lprﬁpbn&ly nyl,
1-ethyl - 2-but nnyLdmLtﬁ iw.:l ﬂHYiuethglgsﬁibpéfyﬁgtYﬂﬂxeﬁﬁﬁ

1-ethyl -1 -methy 10p¥48§é ngL ﬁtﬁ% {5&% , 2- butynyl
G Cr- eyl o %”ﬁy& Fqi5pY E” 9%% Ly e

ura §1 ement L
nmeans, for ex

log PRy 48 %Bu?%ﬁte" cllofﬂﬁ RS ~RSANEEH 'Xyl or
cycl oheptyl . Z5MethaAcPriFesyl ufopg A-TERtenyh HoRGtharcBIneaYiRL1, RL2,
RL3 or RL4 ind.dtdimsthyit2-Sutenyit, L. hedmethyfloB-keukenple, net boxy, et hoxy
pr_opoxy, 1- netlhzh-éinechyl-rbhoayyl,11pdidinkihydpddytedyhet hyl propoxy or

, 1- di met hyiethoxgimetfly I4m-bhaenyiy| 3,3-A0mbeyAl3(Batrtinky| )2,@2Rdimethyl-

CO N( C1- C6- aqush&énﬂr ez s-a&ﬂ@etymwut%aypnctasydﬁmn L3 ivatyngaly des and are

conposed of the e he ‘radical s as
descri bed abovze { 1 Ig bbémg Yihﬁbﬂgi‘gi Eaé& fho findh y 3 or RL4

3
rad| cals may furt T dlhﬁ § Jé} Lepe- T such
‘for exa I“}ae $ FETHEThY aﬁﬁ?@ﬁ é‘nTp% Roas, for
exarrpl e, eth rﬁ/'lpé'ﬂ%e Or ‘t("}?eﬁi’%yﬁy "rﬁ? T2 AR OTf 8?”‘%&13??3” enyl.
et hynylene-T, 5 an aryl radical such as, for exanple, phenyl, 1- naghthyl or
2-napht hyl or Paprarshed] Ry |unbganched Gu@a-@lécynfbrra@xanqolf@r &émz%dz
phenet hyl 10 Bif breishguqussi bdlembot I meansdifonlexamplee esbpsylt ut ed where
appropriate. |2-prepyydo pasaiybyE, f3ebutynyleaimethgb-2-peapmydent|y of one
anot her, twaorageaty 1R i-prdyiyr, QLpddtanald 1Rkt 1~-3ubedyaylp appropri ate,
RL1 and RL3 t oggieRy1130pR8ma0, opluteeﬂﬁiiz\cbﬁwa@tu tyimm&hﬂlozzpmhﬂ ed
saturated or UNSRhYH azt_?ﬁog,q{ﬁocy_ exGn Pl f&%r EinJ *ne egL¥kvRG1 TRy
contain up to { R ek fLlLElEA1 07 .xdegﬁyfi-z- Bve! CALeERy -:3-£§Lne§ny1,
l-methyl-~4-pentynyl, 2-methyl-3-pentynyl, 2-methyl-4-pentynyl,
25 3-methyl-4-pentynyl, 4-methyl-2-pentynyl, 1,l-dimethyl-2-
butynyl, 1,l-dimethyl-3-butynyl, 1,2-dimethyl-3-butynyl,
2,2-dimethyl-3-butynyl, l-ethyl-2-butynyl, l-ethyl-3-butynyl,
2-ethyl-3-butynyl and l-ethyl-l-methyl-2-propynyl, preferably
.. ethynyl, 2-propynyl, 2-butynyl, l-methyl-2-propynyl or
Lo 30 l-methyl-2-butynyl.

A branched or unbranched C3-Cqi-cycloalkyl radical for Rpyd, Rp?, Rgd
or Rpt in structural element L means, for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

35
A branched or unbranched C;-C;-alkoxy radical for Ryl, Rp2, Ry? or
‘Rp4 in structural element L means, for example, methoxy, ethoxy,
propoxy, l-methylethoxy, butoxy, l-methylpropoxy, 2-methylpropoxy
or 1,l-dimethylethoxy.

40
The radicals -CO-NH(C;-Cg-alkyl) and -CO-N(C;-Cg-alkyl), are
respectively secondary and tertiary amides and are composed of
the amide linkage and the appropriate C;-Cg-alkyl radicals as
described above for Rpl, Rp2, Ry3? or Rpé.

45
The Rpl, Rp?, Ry? or R4 radicals may further be a radical
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20 Al radicals for RL1, RL2, RL3 or RL4 may optionally be substituted.
Unl ess the su ﬁ%’&@ﬁ?g are speC|f|ed I ndependently of one another up to
5 substituents are suitable for the radicals RL1, RL2, RL3 or RL4 and all
other substituted radicals in the description herei nafter for exanple
selected fromthe following 25 group: LINO2, -NH2, -OHL - CNl - CO0s1

- O CHa- COCS, HalFegeikyleng-Ingwcid asy qunbxmvéhed@et@m-ﬁmﬁré‘l by ephyiera-Tred
Cl- C4- al kyl suzzhazieanyflene-Texanilas, fiedt kyxhnplEl 3etHedlyTens—TCRIRF,

- CO- O Cl1- C4- al dovhlkyriy 168 G6sayE | 39| Kot exbmpi@)- ethsmylenddr,CA-al kyl thi o,

-NH CO- 0- C1- 4-al kyl, -0-CH2- COO- Cl - C4-al kyl, -NH CO Cl1-C4-al kyl,

ﬁ&?%%%f’iﬁi{%**&{%% A L il S St

for exanple opti onal |y substituted - NH CO aryl, 35
-CONHaryl, -NHCO O ary -NH- CO- O al kyl ene-ary - NH- S02- aryI

-S02-NHar vyl , EWKEJB%V%Z%&C@NI-FWZP'% 29 e’Ei“‘PlSO?eNFVbéﬁz phenqthlcal . an
optionally substituted - S02- NR2R3 or -CO NR2R3  radi cal, where the radi cal s
R2 and R3 nag, it hedéperdenible dbrorte radiatberto bavsuktsltétmhmgre)f RL5

her ei nafter, o#pgrepriase.radicals 40 R2 and R3 together are a 3- to

6- menbered, optionally substituted, saturated, unsaturated or aronmatic

heterocyclic sygtiamaydd ¢Bssitle aslfll tih O dhO A2 shihs @ﬂed&bhé %& of®Yy contain
up to three othely gl f w%rg :.c%.ls n&{‘gﬁlz Qﬁtfgogﬁd) ape and

%
L s t&%"?ﬁ% tfﬁgﬁﬁ B o e ﬁ%g‘s%%ger "

heterocyclic syst®m WPRTTHR S Bﬁ?%ﬁdn"ﬂ nFBt‘HﬁtEQ mC 8F identical

het er oat oms o, PREETSCYHHG Flﬁ%tﬁ“i HE;‘%H%MBW&H P bR @656/‘5165593@ or

substituted oridsmsdnet hespreanedE| 9 ubStituted ring can be fused onto this

ring. Unless specified, tw substituents on all termnally bonded, 5

substi t ut ed 20eahx ydadi@aiiscabs Rrh, tHhé, desori Riti nay nppiémalhyabe f used- on, 5- to

7- menber ed, unsabstigtesli.oUnbésEBhé GubstiteKcs iare Sysdigded PrinBiepesridnRiy,

RL2, RL3 or RL4srcidi eRdthedl €p tonsepaEefddnys Mre0BRitablearét e, ratiidangen,

hal ogen, a braggh eﬂ 2R BNEE HE NG aPDIcLRBA|du¥st StRSR! fadird1 4l mCinal kyl

Cl1- C4- al koxy Oﬁei;e% %Egé‘ixi%\flte%ﬁ@ogaé%mgiet Qecﬁﬂ-@% £dieGR owitig
rogen,

Partlcularl L1 RL2 3 or Icals are, 15 I ndependently
of one another fluorine or a branched or wunbranched, optionally

substituted C1- C4a|k | radlcal r ef er abl nmet hyl ..
Hy -OH, ~CN,’ -800H, -o-ca%l-coon, Xalogen, a branched or

unbranched, optionally substituted C;-C4-alkyl such as, for

. example, methyl, CF3, C3Fs or CHsF, -CO-0-C;-Cg-alkyl,

Lo 30 C3-Cg-cycloalkyl, C;-Csz-alkoxy, C;-Cy4-alkylthio,
~NH~-CO~0-C;-C4~alkyl, -0O-CH2-COO-C;-C4-alkyl, -NH-CO-C;-Csz-alkyl,
-CO-NH~C3;~-Cy-alkyl, ~NH-S0,-C;-C4-alkyl, -SO0»-NH-C;-Cs-alkyl,
-N(C;-C4~alkyl)z, =-NH-C;-Cy-alkyl or -80,-C;-Cz-alkyl radical, such
as, for example, -S0,-CF3, an optionally substituted ~NH-CO-aryl,

35 -CO-NH-aryl, -NH-CO-O-aryl, -NH-CO-O-alkylene-aryl, -NH-SOz-aryl,
~50;-NH-aryl, ~CO-NH-benzyl, -NH-SO;-benzyl or -SO;-NH-benzyl
radical, an optionally substituted -S0;-NR?R3 or ~CO-NRZR3
radical, where the radicals R2 and R3 may, independently of one
another, have the meaning of R;% hereinafter, or the two radicals

40 R2 and R?® together are a 3- to 6-membered, optionally substituted,
saturated, unsaturated or aromatic heterocyclic system which, in
addition to the ring nitrogen, may contain up to three other
different or identical heteroatoms O, N, S, and optionally two
radicals substituting this heterocyclic system together are a

45 fused-on or saturated, unsaturated or aromatic carbocyclic or
heterocyclic system which may contain up to three different or
identical heteroatoms O, N, S, and the ring can optionally be
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The RL5, RL6, RL7 radicals in the structural elenent L are, 20
|ndependently°95°6§%5%210t her, hydrogen, a branched or unbranched,
optionally substituted Cl-C6-al kyl radical, for exanple as described above
for RL1, 25 C3-C7-cycloal kyl radical, for exanple as described above for
RL1, CO O Cl-C6-al kyl, S02-Cl-C6-al kyt2or CO Cl-C6-al kyl radical which is
conposed of t bebsgprioupedOr0andih2rorogi@oniily bastaxaned Qungfcgrhge £oke@6- al kyl
radi cal s descehbednaboyag,or RL1, 30 or an optionally substituted

CO O al kyl ene-aryl, S02- aryI S02- al kyI ene-aryl or CO al kyl ene- aryI radi cal

which is co r =l , of the
aryl or aryl_‘glB ﬁrt%él 31 %8 %%r% 5;5 ?%r(igl,?en?@aﬁ%f Eg ¥ RL6
radicals in tg S8 b AaAtcy] a?"é ?J}fé'r‘rpt’afm B‘P&nﬁﬂ%‘d or

unbr anched, optf 5’F‘ry5 s&Bs?Tf%ea‘PeEFdelu@ef&Fm OX CEFRDALEC (FRIFPRYGLC

CO- Cl- C4- al kyFY®%¥em302- C1- C4-al kyl radical or an optionally substituted
CO O benzyl, S02-aryl, S02-al kyl ene-aryl or 40 CO aryl radical. Preferred
RL7 radical s PrefdrzedtRuictRifalRi2| @Ryt rhdidashyck 0dadegiindeft F @#Chd or
unbr anched,100phbereal, | Yydrdgeh ) HategerGla Graalkdd orf afhedlnedd JRBOHNQ559 O

13 Pref err edsgbsti¢hedic, et LARIGE, kb, &, fmgo of. 1 r adi cal s
of the structyralpel. ﬁﬁx?ﬁtl7 a#jcul ar| yapre e?fceé é7t tcgg%%[rla i a?ﬁr'ﬁﬁ%s L are
conposed of the b5- pa ar preferred radi cal s of'the structural

elenment. G |spa str #ral ﬁl enent ,of tzhe f30rrrula IG R~7 Re 10 G N \ YG
XG I'G 6 R %rt’f“ 1Y BEPRYFI5GsBh I Bt gk’ 19 Rel F96LieAlE aBfement G to be
i ncor por at IPdeRsRaRI Y Qﬁt%ﬂ% BRsther) chydregemh &Luonime or corarchad by a
doubl e bond BBPFHREPARK OPSLPRAILYY BbsE brhadt Cafptabwlonddichds preferably
orientation iRebileh the structural elenment Gis connected via XG 20 by a
doubl e bond to structural elenment L. In the case of a single

The Rp5, RpS, Ry7 radicals in the structural element L are,

20 independently of one another, hydrogen, a branched or unbranched,
optionally substituted

C1-Cg-alkyl radical, for example as described above for Ryl,
25 C3-Cy-cycloalkyl radical, for example as described above for Rpl,

C0~0-C1-Cg-alkyl, SO;-C;-Cg-alkyl or CO-C;-Cg-alkyl radical which
is composed of the group C0-0, SO, or CO and, for example, of the
C1-Cg-alkyl radicals described above for Rpl,
30
or an optionally substituted CO-O-alkylene-aryl,
SOz-aryl, SOz-alkylene-aryl or CO-alkylene-aryl radical which is
composed of the group CO-0, SO;, or CO and, for example, of the
aryl or arylalkyl radicals described above for Rpl.
35
Preferred Rp® radicals in the structural element L are hydrogen, a
branched or unbranched, optionally substituted C;-Cy4-alkyl,
CO-0-C;-C4-alkyl, CO-C;-C4-alkyl or 50;-C;~-C4~alkyl radical or an
optionally substituted CO-0-benzyl, SOj~-aryl, SOz-alkylene-aryl or
40 CO-aryl radical.

S~

Preferred Ry’ radicals in the structural element L are hydrogen or
a branched or unbranched, optionally substituted C;-Cs-alkyl
radical.

45
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bond the structural elenment G can be incorporated in both orientations.

In the case whOP804BP%R ural elenent Gis connected to structural 25
efement L or B via XG by a single bond, XGis nitrogen or CRGL. In the case
where structural element Gis connected to structural elenent L via XG by
a doubl e bond, XGis carbon. 30 YGin s8Buctural elenent Gis CO CS,
C=-NR& or CRG3Rcdfeqriedf etmityralC@lefsiR@ e €HipdRed.oRGhel prefetbed ur al

el ement G is hydaggan, ohalRgetrfitebanelefdit. example, d, F, Br or I, a
hydr oxyl group or a branched or 35 unbranched optionally substituted

Cl- C6- al kyl y l e as
described a Vg;:i{&‘ﬂk)! r%e elﬁ %r# g égﬂ%f %d;e&GiP)rscgigpcal S
are hydrogen Jog?f}aﬁ Y PX§ %ﬁﬁﬁl@ & 7&? Fai aé. tG i's
hydrogen, a hydroxyl group, a branched or unbranched, optionally
substituted O Scbs# FuCtUGElCﬂl%eR‘éﬂf she E9rwyla ysi oal kyl radical, for
exanpl e as described 45 above in each case for RL1, 0050/50559 14 an
optional |y substituted -0-C3-C7-cycl oalkyl gradi cal which is conposed of an
et her group snd, for exanple, of the scycloal kyl radical described
above for RL', 5 an optionally substrf’ﬁjte %f_ or arylal kyl radical, for
exanpl e as descrl bed above in each ca r/ RL1, or an opfsonal ly
substituted -0-aryl or -0-al kyl ene- ary!f/gkcu cal which is conposed of a -0-
group .and, for exanple, of the aryl or saryl al kyl radicals described
above for RL1, Branched or unbranched, optionally substituted Cl-C6-al kyl,
C2- C6- al keny}5 C2- C6- al kynyl or Cl-C4-al koxy radicals for RG3 or R&4 in
structural el er’f‘én’c’e@%ﬁaﬁlﬁlﬁdﬁféﬁbemﬁrycmraénelmlth%rm bs innorpszaRste t he
correspondi ng radbetll orientatibes. Fhe\aasenwherehXc daseorinectii by Rkt dublgl so
possi bl e for trentive thei meadts sRGRtandl RE4mérageppitirest only dom thecycl i ¢ acet al
such as, for exafiphigtiof- THZHIER the Srudburdd) et¥ndht. AL Wohherte@ossd Xl ity
is for the t2o pyadi daiibie Mondavd fobct 2GSt &Rdment O f TN cABE i sNAl bingle

substituted C3-Yoha(VHeO8tMikeutaliddhent?® ELLHRT IRD Qg Rpdeadi cal s are,
i ndependent | y qf.;0R&a8Q% her, hydrogen, Cl-C4-al kyl or Cl-C4-al koxy.

Branched or unbranche opt i onal |y substituted G -C6-al kyl or Cl1-C4-al koxy

radicals and Op.l.InI gﬁ' al Ia.ge wbe.srtel géjztuec uzaar elementr¥| c\énnected to structural

25 element L or B via Xg by a single bond, Xz is nitrogen or CRgl.

In the case where structural element G is connected to structural
element L via Xg by a double bond, Xg is carbon.

LT 30 Y in structural element G is €O, CS, C=NRgZ or CRg¥Rg¢, preferably
€O, C=NRg?2 or CRg3Rgi.

Re! in structural element G is hydrogen, halogen such as, for
example, Cl, ¥, Br or I, a hydroxyl group or a branched or

35 unbranched, optionally substituted C;-Cg-alkyl, preferably
C;-C4-alkyl or C;-Cs-alkoxy radical, for example as described
above in each case for Ryl.

Particularly preferred Rg! radicals are hydrogen, methoxy or
40 ethoxy.

Re? in structural element G is hydrogen, a hydroxyl group, a
branched or unbranched, optionally substituted C;-Cg-alkyl,

C1-Cs~alkoxy or C3-Cqs-cycloalkyl radical, for example as described
45 above in each case for Ryl,
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30 radicals for RGS, RG, RG/ or RG5 in structural elenent G nean,

i ndependent | y a9f504885880t her, for exanple the corresponding radicals

descri bed above in each case for RL'. It is also possible for in each case

two radicals RG and RGS or RG7 and RG independently of one another

together to forman 35 optionally substi4tuted, fused-on, unsaturated or

aromatic 3- tpn GpfRdHagipdupstbasyal i@-cgtcﬁe&ex&@)&yimadsstsl amichich may

gg_;t s, upRGt?OCJmB,sgéa e bRl mhgeam Cbr RgbRgmatorsald N S Preferred
r ae anot her,

-C R%’Fy Sl}%gt ??ﬁ[cga de@ ?P@Jﬁdﬁﬂ& e/ fgi'

hydrogen or opti 6hz radical s, preferably phenyl or

aryl al kyl radicals, preferabl benzyl and in each s RG5
and RG& or RE?a’hﬁBtml%g%’}ﬁ itufed atyl gha*IHAFFYL §ag§°ﬁarlt V\?%‘EI exflﬂ% &d- on,
unsat urat ed orasmdgaexihed3abqve 6o RacBetard EoF Boty©Fic or heter ocycl ic system
which may 45 contain up to three different or identical heteroatons 0, N,

S. - 0050/ 50559 &b op¥Widduldarsubsttituied p0-efrglread ~OaslkydlesefanylREHIREG, RG? or
Rr,$, indepengarhl ¥s tomposed bt H6i0-i freddChnd,ag0r terampael] el shdx(@xFland RGE

or Rol and R@a&ﬁgﬁk rra&@éémsaae%tibe@aalﬂoye%&sknut ed, fused-on,
unsaturated or aroma - to 6- menbered car bocycl ic or 5 heterocycl I C

system sel ectegd fr o ol ke t ur al

formul ae: 10 f|ﬁlr 8%? %‘Eﬁé ohg)(li\&{olglg %Rs)ééﬁ&é(fz iogg K
substituted Cl- f’yb’r Co1 a 0C>%y§‘ Z%” ar‘ nal |y
substituted arf4* &% FENIAH eIeREREF TrEPR JdRR H’f) %‘ g
correspondi i§ Iep@xemple $bs FaBREPALETE m@#eﬁqdewwsrﬂwﬁaa? c%?lc for R
means, for exaepsee foraRiieal s such as 20 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-fury|, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-thieny|, 3-thieny|,

2-thiazol yl, 4zthisaadsy|possiblehifaz alhgl twe? radigallsyRe® 4nd )Rt otogerhér dwazol yl |
2-pyrimdyl, 4oRVh Byéhile, abetlr btdrink, fxP¥xdnplay| 0-SHpyTEHZO+ dr,

4- pyrazol VARPY 2004, agol yl, 3-isothi azol yl, 4-isothiazolyl, 5-isothiazolyl,
25 2-imdazolyl, 4-im dazol yl, 5-im dazol yI 3-pyri da2| nyI 4- pyri dazi nyI

5- pyri dazi nyl . 6, pNeLOaZINLs 7} 200 g L0 ¥l anaBai S 055A0kY |
hi adi [yl ol di I
RRIPEPIE o s thupeticnis i R

for RO9 nean,
hetaryl radi cal s, also fused-on derlvatlves of the aboverrentloned het aryl

radi cal's, s Praferred R emict radiepisopke, iindependepthy FHPRDRBRERS

benzof ur an, hydrogen, C;-C4~alkyl or C;-C4-alkoxy.

Branched or unbranched, optionally substituted C;-C¢-alkyl or
) C;~Cs~alkoxy radicals and optionally substituted aryl or arylalkyl

L 30 radicals for Rg®, Rg®, Rg! or RgB in structural element G mean,
independently of one another, for example the corresponding
radicals described above in each case for Rpl.
It is also possible for in each case two radicals Rg® and Rgé or
Rg’ and Re® independently of one another together to form an

35 optionally substituted, fused-on, unsaturated or aromatic 3- to

6-membered carbocyclic or heterocyclic system which may contain
up to three different or identical heteroatoms O, N, S.

Preferred Re5, Rg6, Rg’7 or RgP radicals are, independently of one
40 another, hydrogen or optionally substituted aryl radicals,
preferably phenyl or arylalkyl radicals, preferably benzyl, and
in each case two radicals Rg5 and Rgf or Rg? and Re® together are
an optionally substituted, fused-on, unsaturated or aromatic 3~
to 6-membered carbocyclic or heterocyclic system which may
45 contain up to three different or identical hetercatoms O, N, S.
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[ ndol I ne, benzi m dazol e, benzothi azol e, benzoxazole, quinoline or 35
i soqui nol i ne r B85A5@S59 het arylal kyl radical for % -neans radicals
conposed, for exanple, of the Cl-C6-al kyl radicals described above and of
the hetaryl radicals described above, such as, preferably, the 40 radicals
-CH2- 2-pyridyl, -CH2-3-pyridyl, -CH2-4-pgridyl, -CH2-2-thienyl,
- CH2- 3- t hi enyl witKigdesddliaazp| phleserrdaHRadicahi szl ¥ls, 8a0- Ryt braggl yl ,
- CH2- CH2- 2- pyr i dudp ende 9520& e&&e' %gﬁ %&waagms ReS and RS
- CH2- CH2- 2- t hi SQYI{@ anﬁg op uﬂ&:&%ﬁgg ’fused-on,
-CHZ C|-|24th|%g)l%€ﬁ .

A or aromat; carquyclb% 5%':

elaxop. 55 PRESHARE Sﬁs‘:e‘“ Sele"ted fr°m oné ‘of “the olipwing dgwkly 50559 16
Preferred strudipked s'e'F‘é‘f?é‘ﬁ'F% fQrErkassonposed of the preferred radicals of
the structural elenent. Particularly preferred structural elenents G are
conposed of the 5 particularly preferred radl cals of the, structural

elenment. Structural nen nmeans str mr al ~e['mant-f—sont %ng at
| east one atipm whic der Si ol)6 ifcal op | ti@ns ogen
acceptor form hydro bondd,¥ wher eSthe di §¥ance ween 10 af ast one

hydr ogen acceptor atom and the structural elenent G al ong t'he short est
possi ble route along the structural element framework is from4 to 13

at om, c bonds. §h de n of the _structural franework of the structural
el enent B can %ﬂ"?’ﬁ °’§M“BBR{‘°I‘E% EREHPAELY oFubStE FRlRde ConCen L OF, under

physi ol ogi cal® Cerfaire ey, ra %n%?ﬂrwéﬁn%ﬁeﬁﬂbﬁ@tﬂﬁﬁa%qw&r%@en bonds
are atons wit harykakylpeasicsl ofssr Re%ebeanc fonexample ethaptarreshendiager oat oms
ni trogen, oxyge&rdigalsufi¢saribed #Bbyeifmirogjcal conditions nean a pH
prevailing at the site in an organismwhere the ligands interact with the
receptors. |n BhRetf¥y@Seadicadstor REFempinssi 0bP Exeap1L£,0Rda1dNRS sh@v@sa pH of,
for ' exanpl 20 5-pprity1? 3 Ipyz2apl ch ey £hadhapnt o kg5 slisiziogh ol erent
Bis a structutbreheieni raiedfic $OMIMhRL, B-fafzolyl, 2-tndlgere A and E
have the foll O‘ﬁ' Qﬂ;&%ﬁ{)i nGs, -bxazolyl, 4-oxazolyl, 5-oxazolyl, 2-pyrimidyl,
4-pyrimidyl, 5-pyrimidyl, é-pyrimidyl, 3-pyrazolyl, 4-pyrazolyl,
5-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl,

25 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-pyridazinyl,
4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl, thiadiazolyl, oxadiazolyl or
triazinyl.

L 30 Substituted hetaryl radicals for Rg? mean, as described above
generally for terminal, substituted hetaryl radicals, also
fused-on derivatives of the abovementioned hetaryl radicals, such
as, for example, indazole, indole, benzothiophene, benzofuran,
indoline, benzimidazole, benzothiazole, benzoxazole, guinoline or

35 isoquinoline radicals.

A hetarylalkyl radical for R¢® means radicals composed, for
example, of the C;-Cg-alkyl radicals described above and of the
hetaryl radicals described above, such as, preferably, the
40 radicals -CHz-2-pyridyl, -CHz-3-pyridyl, -CHp-4-pyridyl,

-CHz-2~-thienyl, —CH:-B-th:Lenyl, -CHy-2-thiazolyl,
-CHz-4-thiazolyl, CH,;~5-thiazolyl, -CH,-CH;-2-pyridyl,
-CH;~CH;-3-pyridyl, -CH;-CH3-4-pyridyl, -CH;-CH;-2-thienyl,
-CH;~CH,;-3~thienyl, -cnz-cnz-z-thlazolyl, -cnz-cag-4-th1azoly1 or

- 45 -CH;~CHp-5-thiazolyl.
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A a structural elenment selected fromthe group: 35 a 5- to 7-nenbered
monocycl i c sat 903P€805%saturatéd or aromatic ring having 0 to 4

het er oat ons selected fromthe group of O, Nor S, it being possible, in
each case independently of one another, for the ring nitrogen which is
present where appropriate or all carbongeto be substituted, 40 with the
provi so that aterkfasiedogerditiesDallenRmel €C4Rdchhgibed! b€ tHeOpRe@frr@d N or S

is present in tARisdisuck Wi sel&dmbh1 eAem@fr, 45 0050/50559 17 a 9- to
14- menber ed pol ycyclic saturat ed unsaturat ed or arorratic system havi ng up

' each ﬁéggto'ﬁaéﬁlﬁ%&f % Pl sellotifol” aagpentoct e, hmPotsiin iech .es
5 present vvheFFéJ g‘f Fiht ?rﬁﬁdl rE%’r"G&ﬁs°§ &PBSTTUFERTRIUELEMEDTi t h t he

proviso that at |east one heteroatomselected from the group of 0, N or
i s present in tS¥Euakuradt efegient| Rmears aAsth@ctorak elzdenilcoptIiminghate 20
ZAl is oxygen, lsabt meoatapthboll hydatiphtsialiogiicaNiconapcidnancaddsi s
optional | y subsiylitegedd abtdptogeformd ky@def bondl, fwHere2bhditdstince BBEFRN
structural eiem@nicadt ehe ARRPEELS aStépgtobUidn GhENBR! stﬁ:cIth§i r %In alg

el ement G COV&'aQBIaé %na"‘@ﬁéﬁa%@ J&‘éﬁ@f‘é rBLté%l@B?'ﬂh% u@LP

shortest possihlg [ %g JAct ur %1 go IS from4
to 12. Inapar |c ar y erre% ‘Fretn th t}§Iement A is
a struyctural el eﬁ‘é FEYOFF Flhees F‘b‘ifb’ré?' "s]ﬁ’“ﬁehﬁ 5?“3’59 ezttt s of

t he fornul ae, I | A' 40 45 0050/ 50559 18 RA2 RA2 RA2
Examples of suitable atoms which, under physiological conditionms,
can as hydrogen acceptors form hydrogen bonds are atoms with
Lewis base properties such as, for example, the hetercatoms
nitrogen, oxygen or sulfur.
20
Physiological conditions mean a pH prevailing at the site in an
organism where the ligands interact with the receptors. In the
present case, the physiological conditions have a pH of, for
example, 5 to 9.
25
In a preferred embodiment, the structural element B is a
structural element of the formula Iy

A-E- I
where A and E have the following meanings:
a a structural element selected from the group:
35 a 5- to 7-membered monocyclic saturated, unsaturated or
aromatic ring having 0 to 4 hetercatoms selected from the
group of O, N or S, it being possible, in each case

independently of one another, for the ring nitrogen which is
present where appropriate or all carbons to be substituted,

40 with the proviso that at least one heteroatom selected from
the group of O, N or S is present in the structural element
A,
or

45
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WRAI-~~IA2 A IARA~NN S A~ORA R,IM"INIAS O 16 N
1 AA's p 3~/ 9&?501’6 RASRA4 RA7 11 RA13 RA13* Z/Z4 N RA6* 17 ~/ 18 1 IA9 N
15 N A }nT{ A ~z~~ i x RA6 RA8 RAS 23 RA13* 0 RA 6* RA13* 13 RA 13* 20
IA1I0 RANITA' RANIAI2 SON4p RA25 g RAO RAI0 RA9 | A 14 O | Al3 Z
15 HHR 10 IA RAl 1 RA1I0 3p N1 1 176 RARARA N4 |A RA2 |AL7 IAI$ 17 /
RANNHNN 38 % tshatensmbePed podyeyclindeandeed, ynsdtwasednst her, 1, 2
or 3, 40 RA1, RAao:aartﬂc Eyshame navinigl ¥p Ao eneetRBOLLEs, sb)dlitegenonChhe

hal ogen, a branghegh ¥ ¥Nhy JRCHEAL BP0 ggggﬁ,lgubg bk @seCl- C6- al kyl or

CO- C1- C6-al kyl r ﬁénd%tﬁ? ‘%F’Bﬁ&r:lﬁbiﬂér, sRaL! PPl Bofen AiEnatky! .

hetaryl, hegaryl nt where appropriate or all carbons to be substituted,
thh the proviso that at least one heterocatom selected from
the group of O, N or § is present in the structural element

A,
10 or
a radical
- 15 grn{;
where
20 Zal is oxygen, sulfur or optionally substituted

nitrogen and

Za? is optionally substituted nitrogen, oxygen or
sulfur,
25

and

E a spacer structural element which connects structural element
A to structural element G covalently, where the number of
30 atomic bonds along the shortest possible route along the
structural element framework E is from 4 to 12.

N

In a particularly preferred embodiment, the structural element A
is a structural element selected from the group of structural
35 elements of the formulae Ipl to Il8,

40

45




CS C7-cycl oal W@%R%gl or a radical Co-0-RA14, O RA14, S-RAl14,

NRAI SRA16, CO or SO2NRA15RA16 or the two RA1L (. Ay' 1x.sga r:.[u
<r+l.4.sq ... . .. =>S - .. r.wr _IM +nAlLT. S
......... e...s.vwv1CS|:": N 4 ' .
r - i~s s :=l~... X3 .... 11'1FQ. 1@0050/50559 19 and RA2 radical s
together are a fused-on, opt| onally substituted 5- or 26 menber ed,
unsaturated or ar Oﬁ];&tl C .carbocyckjc or heterocyclic Psystem Whl ch may
contain up to thresg eteroatoms se ed fremthe gr or 5 S
RA13, RA13* are,pinfAepdgdit |y ofal not hér hy drfelefr; zﬁ ﬁél ogen, a
branched or gnbra’hc optionally t ut ed 10 C1-Co®al Ryl radical or an
optionally substituted aryl, arylalkyl, hetaryl, C3-C7-cycloal kyl radical
or a CO 0-RA14, O RA14, S-RA14, NRA15RA16 or CO NRA15RA16 radical, where
25 RA14 is hydrogen, Eb br anched or unbsanched optionally substituted

Cl- C6- al kyl, al kytgg 04 al koxyRA C6- al.kenyl , C2- CG-caI kynyl or -

al kyl ene- cycI oal ky i*cal or an o] nal Py subst | tBL\ed IS

C3- C7-cycl oabkyl , re% arylal kyl, h aryl or hetaryl alRylJradical, RA15,
RA16, are, |ndepend Iy of one anot hé&r, hydrogen, a 25 branched or
unbranched, optiongl]y substituted Cl CG al kyl , . CO-Cl - C6- al kyl

S02- C1- C6- al kyl , d - C6- al kyl , R}Ihieyl COO- al kyd, en(gr aryl,

S02- aI kyl ene- ar yhhser Nhet ar Yyl al kyl al of gan op&§on ut:gtl tuted

C3- C7- cycl oRngy /ng, 3y COaryI,( -ary¥A het aryl het aryl

r adi cal, RA4 lar é, i ndependentl w one anot her, ydg'ggen,

-(CH2) n- ( XA)j RA12, B the two radi calﬁAatogether are a 3- to 8 -nenbered,
saturated, unsaturated or aromatic N heterocyclic system which may

addi t i onal ly CONg asNFRWO ot her identi Gal grngli fferent heteroatons 0, N or
S, it being p055| for the ringed) *y to be sulga;g’ Ry¥¥&d or for

anot her, op®Ponall y g sthwt ed, ‘sat ur at , Tpll N 1,12
07 N I
Ra P
ng RAJ,O

s ﬁ )\T/ RAS
(o] Inl3 14
N’lLf\ A R.l_Oéh z, Ia 1\\ 1,15
H N’J\ﬁ

RA“‘
RAIO
{ 30 N
1 1
/3 R R
s 16 * B 7 »
R, N I R? Izl N I,)8
! 37 A Z |
R, N N -~
: H N N
35 ;
where
mi Pr q
are, independently of one another, 1, 2 or 3,
40

RAJ'I RAz
are, independently of one another, hydrogen, CN, halogen,
a branched or unbranched, optionally substituted
C1-Cs-alkyl or CO-C;-Cg-alkyl radical or an opticnally
45 substituted aryl, arylalkyl, hetaryl, hetarylalkyl or
C3-Cy-cycloalkyl radical or a radical CO-0-Rpl4, O-Rpl4,
S-Ral4, NRaISR,16, CO-NRpI5R;16 or SO,NRa15R,16 or the two Rapl
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40 unsaturate ticring to be fused onto this rlng, mhere n can be
0 -1, 2 or ggg/%%’;gﬁbeOOr 1 s
e T .. ~ sac. 0050/50559 20 XA can be -802-
-S— 0- -CO, -OCO COO -CO N(RA12) -, -N(RA12)-CO, -N(RA12) - S02-
or -SO2-N(RA12)- and 5 RA12 can_be hyUf ogen, a branched or unbranched,
optional Iy substitut®d R EBd‘fﬁaR?Imgﬂh@-aﬁFkﬁ)@sed’@-vaPRS/‘}"éﬁél}éryI or
-O-aryl radical, an #wPAbiywdedcEd orvtmemperedar yneaturaird @rappImapic at e,
secondary or tertiarcarbogstliitutn datesuryopic eyateny wBilelCinagl &gntaiarugd 0

aryl -substituted C2- G shkeiktéfoatdnd Gedbdtady From atle Cadoud oft G3- Ni6x
6--menbered, ssaturatedg,or unsaturated heterocyclic systemwhich is
substituted by up to three identical or different radicals and which may
contain up to thr q3d| ,e.rent or |dent|cal 15 heteroatons 0, N, S,

C3- C7-cycl oal kyl , rS/I c?e cal It bei ng possi bl e for t wo
radical s toget her torﬁé i 1955 Pﬁ?aﬁ”@é‘heﬁh? FRH e PRAPSHHL i ¢
carbocyclic or heter dbyEPRPesy St &P na‘;P“EBH]é( FukfFicatedree different

or identical® 20 het ersaterfdky! Iﬁdl@l andan eotioned lresubspitered Byybe
substituted, or anot rﬁerlylabimh:ohaﬂdrylstm3C1-tcwbk@h,lky$ataﬂ1aakobr ansat urated or
aromatic ring may be dateerhl4pra-Ba1hi SRyt NONRASRRASor soREEtheddiral,
unbranched, optionally substituted Cl1-C6-alkyl, arylalkyl,

C3- C7: cycl oal Kyl or mkyeb6-al kyl - C3-C7-cycl oal kyl radical or an optionally
substi t ut edggaryl radical, 30 RA6, RA" are hydrogen a branched or

unbranched, optional I 14 b ed A alky 1-
arylal kyl, = CO O al k g ﬁﬁéogé 38%’-' eg o%lonalﬁyly

-CO al kyl ene-aryl, C3 C7 E ’bté’ltﬁ 10?"' ja'II FY]reé’ﬁl‘E’eﬂc‘“ F¥r t he two
radi cal s RA6 and RA6* inCe tlur%q'%'raél‘ﬁ‘éﬁk'l °F A7 ipYdgae e 1gR EYan
optionally substituted, §&FH‘F%}'L QH an GRYIANRAAY cROSELEtGHRt i ¢ heterocyclic
syst em whi c#® may, in ad@etFoRyekpallel ; iamyl niarybepeiyl, cataalh e to two
further hetarylalkyl radical,

RAJ.S . -RAIS ’ .
are, independently of one another, hydrogen, a
25 branched or unbranched, optionally substituted
C1-Cg~alkyl, . CO~C;~Cg-alkyl, SO0»~C3~Cg-alkyl,
CO0-C;-Cs-alkyl, arylalkyl, COO-alkylene-aryl,
S0z-alkylene-aryl or hetarylalkyl radical or an
optionally substituted C3;-C;-cycloalkyl, aryl,
30 CO-aryl, SO;-aryl, hetaryl or CO-hetaryl radical,

o~

Rha ’ RA4
are, independently of one another, hydrogen,
-(CH2)n=(Xa)3-Ral2, or the two radicals together are a 3-
35 to 8-membered, saturated, unsaturated or aromatic N
heterocyclic system which may additionally contain two
other identical or different hetercatoms O, N or §, it
being possible for the ring optionally to be substituted
_ or for another, optionally substituted, saturated,
40 unsaturated or aromatic ring to be fused onto this ring,

where

n can be 0, 1, 2 or 3,

45

3 can be 0 or 1,




dlfferent or 8ﬁé§$l heteroatons 0, N, S, 40 RA7 is hydrogen, -OH -CN,
-CONH2, a bran 2t/ 5%hbr anched, optionally substituted Cl-C4-alkyl,
a-c- al koxy, C3-C7-cycloal kyl or -O CO Cl-C4-al kyl radical, or an
opt.ional ly substituted arylal kyl, -0-al kylene-aryl, 45 -0-CO aryl,

-0-CO al kyl ene-aryl or -0-COallyl radiz@&dl, or the tw radicals RA6 and
RA7 together are an ol ogailbe -sGbst +8-yt ed;, Weoeal wWoated, cicoavomati C

het-erocyclic system -...~CO-N(Ral2Jr, .-N(Ra12)-CO-, =N(Rp1RL-000%/ 50559 21
which may, in addition to-gdjlgur(kpg).nlatnaogen contain up to two further
di fferent or identical heteroatoms 0O, NN S 5 RAS S hydrogen a branched

or ‘unbranche option uted Cl-CA- a
S02- C1- C4- al ckljyl or gg%f E‘Y‘l&aﬂgef’acﬁ gﬁ?n%;'gﬁ afF F% Cﬁy %Q]%‘?f’?]tlt?(t ed
aryl, COaryl, S02-aryl, CarseaP ki lenCi4uyplkox®eo_ a) kyl ene-aryl ,
CO O al kyl ene-aryl or al kyP'eﬂé‘Y&P‘}?‘arIb QTadPcany]l FeticaRAlaR améno radical

i ndependent |y of one anot Hékh Brjmamyen, wheke agpabpuite.,aséradehedror
unbranched, optionally subettiayyeskbstit¥liobf-al loptismdilgat;-ag-kybdptdronal |y
subst i t ut ed aryl, aryl al kgkyldsabstitlure€,C0-ukyOal byl cladiodenpl a

CO- O RA14, O RA14 S- RAL4 raddRALSRALD 301 Q- m@&l@a&m@d or OF the tWO
RA9 and RALO radicals in bASatiratEd WeRbrfyRIEN s gsl:é&'%lh&ggeité"gﬁbﬂlecugeé

7- nenb d t ted, 20
hepgr og;gl i ia g;gt gm whi ¢ 9%{%}{% %ﬁ%eoide%tgggi e 81£ eff'" ge atdLS?ls 28nti cal

het efoatoms @ N, S and | opt i"ohatd al’éd‘sz'? t'ﬂ’F@a £6pe Fnrdtiadht i cal
r-different™ radicals, ?&ff tPRs B iV o FanC3-CargYHRYGEN, aBYbre&nched or

unb-r anched, optionally sBﬁE‘T‘thluF%‘?j‘-cein G&- Beind prasiitlsl for tve rabicadmal |y
substituted aryl, arylal k?P?e%Fa'FWIbe g {UBed7orcy shbntaitetl, radiatutated or
CO-0- RA14, O RA14 S- RA14 arom@3iNRABRAGEL ior o BehiRXddyieAi6 syadienathicRAdag i N
the structural el ement | Aténtaia tpor anteeakis£fASnansk iBAdyidagget her are a
5- ‘to 7-nem®red sat ur at etletenvasehsiioat B SYr aid AHBL AL ARAEhAT ySKSt EM
mhlcfl may, in substituted, or another, optionally substituted,

saturated, unsaturated or aromatic ring may be fused

onto this ring,

25 Ra® is a branched or unbranched, optionally substituted
Ci-Cs-alkyl, arylalkyl, C3-Cy-cycloalkyl or
C1-Cg-alkyl-C3-Cy-cycloalkyl radical or an optionally
substituted aryl radical,

30 Ra6, Rp6*
are hydrogen, a branched or unbranched, optionally
substituted C;-C4-alkyl, -CO-0-C;-Cg4-alkyl, arylalkyl,
-C0-O-alkylene-aryl, -CO-0O-allyl, -CO~C;-Cs-alkyl,
-CO-alkylene-aryl, C3-Cy-cycloalkyl or -CO-allyl radical

35 or the two radicals Rp® and Rp6* in the structural element
I,? together are an optionally substituted, saturated,
unsaturated or aromatic heterocyclic system which may, in
addition to the ring nitrogen, contain up to two further
different or identical hetercatoms O, N, S,

-
AN

40

Ra’ is hydrogen, -OH, -CN, -CONH,, a branched or unbranched,
optionally substituted €;-C4-alkyl, Cj-C4-alkoxy,
C3-C7-cycloalkyl or -0-CO-C;-C4-alkyl radical, or an
optionally substituted arylalkyl, -O-alkylene-aryl,

45 -0-CO-aryl, -0-CO-alkylene-aryl or -0-CO-allyl radical,
or the two radicals Ry6 and R,7 together are an optionally
substituted, unsaturated or aromatic heterocyclic system
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35 addition tgq 5gg8 nitrogen, contain up to three different or
| dent i cal heteroato N, S and is optionally substituted by up to
three identical or different radicals, 40 Z1, Z2, Z3, Z4 are,
i ndependently of one another, nitrogen, CH C-halogen or a branched or
unbranched, optionally substituted G G C4-al kyl or G Cl-C4-al koxy
radical, 45 Z5is N%mboi?%er}noﬁd%%lr“ the ripg: njtrogen; contain-up.:  f,

. e .. :::-:. to two further different oz+identiigal heteroatoms Q~iNGr _—~_~9f

© Y SH..er fAftIASLG/. < tIBnlgl 0050/50559 22 Hal ogen for RAL or RA2
in the structural elements 1AL, A2, A3 or |Al7 neans, independently of

one anot her, sfl uokryheis UPRbHSE, a Mﬁg},&g ogru;,ﬁcgnggedegt m fed or
means, | ndependent |y *‘“"%—“%*F R T fg%‘i ii”‘ i £ i
Cori bed abgus S RT Iy Sea K et

radi cal s described abov

10" The branched or un ﬁéaaryg‘pt?c@nﬁﬁ 8 ‘taﬁi’ﬁt &P‘éﬁ-‘@f%aﬁf Yoyl
radical for RAI or RASOIRLIKREERErant. FRio-alkykanesaryll or| atkylepg-asyl | AL7 is
conposed, féP exanpl eradficaihe group CO and the branched or unbranched,
optionally substituted Cl-C6-al kyl radicals described above for RAl or
RA2. 15 Optional | gabuBst% tuted aryl, arylal kyl or C3-C7-cycl oal kyl

het

radi cal s for RAL or RéZe dadepdnddfPBndendde) afbtric eﬁ, Jegr ex'arrpl e
t he €orrespondi ng radh&ﬁg%n¢e§qsﬂahé&da99%ﬁm§:9£cr@dl o2 TR PRALL Y tuted
substit ut edipetaryl og _@6133[1 ti‘éé/:.caﬁ. i :Bﬁaﬁaj; f:st:. {j 13
structural elenments | 3 ? one

anot her, for exanple

The optional Iy substl{:ut "r é.dl c ’55 RésRﬂ54c°‘§R Raf® TadkAIbRALG,
CO. NRAL5RA16 or S02NREGSRR1E¥? S F%Qf B Fraizila?les dBnphss SrucEal R amsRE, of
the groups CO-O 0, SIa'f tQgstResHrargp®-I¢ a9 d7-memberasdisatizntRAL4, RAL5 and
RA16 which &Pe descr i bezptomated Q| atemRbie car@@c&fqllpsoallsbemsﬂ-bd:e for the
two radicals RA1 and Rfétemogbkidhemay wontaimup teishdteoniifdptemnall y
substituted, 5- or 6-iderideell, hetensationsad cth,08 @doMRtdprieashIgcyclic or

het.erocyclic system wehsdtitited GNEMitd thirdeO iddHitaealaieaoatammesel ect ed
fromthe group of 0, rMicatsy> 35 RAL3 and RAl 3* are, independently of one

anot her, hydsogen, CN,

Rall is hydrogen, -CN, halogen, a branched or unbranched,
optionally substituted C;~Cg-alkyl radical or an
optionally substituted aryl, arylalkyl, hetaryl,

K C3-Cy-cycloalkyl radical or a CO-0-Rpl4, 0-Rpl4, S~Rpl4,
| (- 30 NRa15Rp16 or CO-NRpl5R,16 radical,

geforR 25

a%c?g‘%lﬁ@? gl

Ral7 in the structural element Tl the two radicals Rp? and
Ral’ together are a 5- to 7-membered saturated,
unsaturated or aromatic heterocyclic system which may, in
35 addition to the ring nitrogen, contain up to three
different or identical hetercatoms O, N, S, and is
optionally substituted by up to three identical ox
different radicals,

40 Zt, 72, 73, 74
are, independently of one another, nitrogen, C-H,

C-halogen or a branched or unbranched, optionally
substituted C-C;-C4-alkyl or C~C;-Cy4-alkoxy radical,

45 Z5 is NRp®, oxygen or sulfur.
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hal ogen such ozﬁ%rﬁ gxarrpl e, fluorine, chlorine, bromne or iodine, 40 a
branched or 3 , optionally substituted Cl-C6-al kyl radical as
descri bed above, for exanple, for RAL or RA2, preferably nethyl or
trifluoronmethyl or 45 an optionally s% stituted aryl, arylal kyl, het aryl or

C3- C7-cycl oal kyl radi cal or a CO O RA O RA14, -RA14 NRAI 5RA336

e =Awa' .rr r-Halogen for: Ra! orBa? jpithe structural elements 11y - T2, OI..Z'

e . Tf7 meahs$ independently @GSPII@@L@M:S@S‘W%& HBPE 5RALG
radi cal as delsmmibedcrn doéixgh case above for RA1 or R2 A . A brapched or
unbranched, optionally substituted Cl-C6-al kyl, 5 C3-Cr7-cycl oal kyl,

C2- C6- al kenxlqurraﬁzn&“ﬁo@I Kt Pshchadi eﬂl&aizﬁ%ﬁsuﬁt@arq&twﬂk ¢l enent A
i ué ‘f;;\ g %Qe&&mye dQr RL1. A
1 e

g?_ggihe];io:)r %ggrl% %%excpiﬁﬁ%%gﬁ&gngu&s' | ne;, cyGl oal kyl

 al Prd a
radi cal or & Ica ruct urdl element A
means, for ex%{'ﬁiﬁ Va&e(?%;js I\éﬁlﬁei 3’?%‘“5 osed of the branched or

unbr anched, opti onal | y substituted Cl-C6-al kyl radicals described above
for RL1 andQofhe ifanehnd onatubyanchesl | erticgally epbeyitused IGA-Crdiratfys- or 15
Cl- C4- al koxy ratiicedl for Gpt iownBd?l jn dhesstrtustedalaeybnperdsy I, kyi2, Bt aryl or
al kyl hetaryl zf*adi<abfpdsaid, RAdr examgsllel, U6E Lhal gadupnentand ERArbrahekedanpl e,
the correspoggbiigiched] eptsorbaigrdddadi alteuec i of-L3Ad1 oradifdis 2esbcaanched
or. unbranchedapQfd iegpad b Yo sepst 1 tuted Cl-C6-al kyl or arylal kyl radical or
an optlonalllsy substltut ed C3-Cr- cycl oal kyI aryI hetaryl or hetaryl al kyl
radi cal for 15 or epen 0 for exanple
t he correspon (? sazbg@ftuﬁ:g be%IY PEM%Q% an{hed or
unbr anched, op? rs&bst"lrtf?t

COO- CI - 06- al k%amséeot IEPFEFRRORA 9 6?‘11‘5%1? 9? 1BR "“é’PS"/'F ?"Jd?&al s or the
optionally substituted CO-aryl, 30 S02-aryl or CO hetaryl radicals for RALS
or RALG ar 20 Oppinsedly fawbstisutes| ketagyl tdre adkylhespuirid ragieplsu far Rebor
-S02-, -COO &gl inhehe streespehdilegeirsadgheda®br Iaihbr ahdhawbanept i onal |y
substituted QRdégenabkyly OF @ieybadttel, rfal eahmpldeshe idoedesgrodéngr t he
correspondi ng ra@id=08addstr3Ues tavbié edrakpl. or hetaryl radicals. 35

25 The optionally substituted radicals CO-0-Rpl4, O-Ral4, S-Rpl4,
NRp15R;16, CO-NRp15Rp16 or SO,NRp15Rp16 for Rpl or Ra? are composed,
for example, of the groups CO-O, O, S, N, CO-N or S02-N and the
radicals Rpl4, Rpl® and Rp16 which are described in detail below.

- 30 It is also possible for the two radicals Rpl and Ra? together to
form a fused-on, optionally substituted, 5- or 6-membered,
unsaturated or aromatic carbocyclic or heterocyclic system which
may contain up to three heteroatoms selected from the group of O,
N, or S.

35
Rald and Rp13* are, independently of one another, hydrogen, CN,

halogen such as, for example, fluorine, chlorine, bromine or
iodine,

20
a branched or unbranched, optionally substituted Cj-Cg-alkyl
radical as described above, for example, for Rpl or Ra?,
preferably methyl or trifluoromethyl or -

45 an optionally substituted aryl, arylalkyl, hetaryl or
C3-Cy-cycloalkyl radical or a CO-O-Rpl4, 0-Rpl4, S-Rpl4, NRp15Rp16 or

L IR L abRIETIT o B TR e B L

W:«y,--:..,._-..-.u..,umm.....___ o
£ A T ST S RO R PRAETRRIE



A (CH2) n- (XA)]O g §%§ gdl cal for RA3 or RA4 neans, independently of one
anot her, a radi 8P ﬁ% sed of the corresponding radicals -(CH2)n-, (XAI
and RAL2. - In these cases, n can be 0, 1, 2 or 3 and | can be 0 or 1. 40 XA
i s a doubly l|inked radi cal selected fromthe group of -S02-, -S-, -0-,
--CO, -0CO, -COO, -CONRAL2)-, -NBRA12)-CO-, N(RA12)-S™®- and

- S02- N( RA12) - COSNRATERLS §a|$ya¢bgendem5b¢<5a55ea@x4caes tabame het 85! or

unbr anched, optRn&)-naI |y substituted Cl-C6-al kyl or Cl-C4-al koxy as

deScri bed above for RL1, an optionally substituted -0-al kyl ene-aryl or

-0-aryl radicaln bréndNaar & LASraicheal l%luaml r Ylpdrath %J@L@n}tor

exanpl e, the 5 Bagj RY-HEIEL b%sl xseJyCif ..é5 1086 A e He e

substi tuted, \ﬂ:Q:u £3/ appropri at.e

secondary or ter%l&r ’c};ge ans h &s, e °§ ﬂf’é‘f 3%

- NH( CI - C6- al kyI %Ifiﬁc chﬁ"r I-|n the case of a termnal, singly

bonded radi cal RA12 al so for exarrpl e the correspondi ng cyclic am nes such

for exanpl & bRERAReA oPF dPRyanche, antdpnalilyy subsyiteseshy dr oazepi nyl
N- nmor phol i ny}0 @rlk}'lenel’dcmlp@rlazl madicaingri nlltytlene-aaeCWaékexme:taémmy(fbes
carry free 15FRaii Ae ghrmucbwsal sletendsh means gxfpbeamplepi patisalswhichhe free

am‘ ne protons cae bGampospd asfe dhd\branshe bir OtiraAthdit auye QFOUIOS such
for exanpl eubseidited é{eﬁMlkyb%dléifé e AL QUY CHRANYED r T £

(benlyl oxycar bQ:'?x\él %pt:.toﬁﬁﬂy su§§@."t§1 —Y: clga 3%2&%2)5 for™ 802 enzyl,

20-an. optlon?g @I?ﬁ)? 8. ary 2u tute ynyI or

C2-C6- al kenyl ™ radica escribed above, for exanple, for RL', or a 3- to

6- menber ed, saturate satur ted heterocyclic 25 stem which is

substituted by 9 "?‘ba Pfr% EAEN G AF Y br aaﬂ‘?léwenthetﬁéﬂf &F aLHdeiATEN may

contain up to t’ﬁfié‘éa P’ér*‘en 13 strpshpyaln e lempntep Foaasns LK anEessih as,

for- exanpl e, 2-99FFetRARding spdiends descyiped phove 2fdryuRyl or3BLuryl
2-pyrrolyl, ®pyrrolyl, 2-thienyl, 3-thienyl, 2-thiazolyl, 4- t hi azol yl,

5-thiazol yl, Z—mbazmtpld or- unbr&ﬁ:hédoxmbyillﬁsﬁbw.ﬁhyéd cz-wat)ay'xiyblr
4-pyrimdyl, S-grytalkylykadicdipyr iami oytiondl Dy saBotuted -RYERAZILYbalkyl,
>-pyrazol yl, ?arwaptrkatazxai ¥, hétmamﬁzgwicaﬁfaﬁthl 8% O, ¥ medni M dazol yl,
4-im dazol yl, Bpéiaat vy ’of3oﬁé’rahgéﬁéx‘”'>’kor nﬁq §s§?:9§i%bdaz' nyl,

6- pyr i dazi nybs I:tdtcéxst GF&P&&%E ard fﬁéﬁh g PPN

3- |soxazolyl 4-1soxazo | soxazo

The branched or unbranched, optionally substituted Co-cl-cs-alkyl,
80,-C;-Cg-alkyl, coo-cl-cs-alkyl, CO0-alkylene-aryl or
o S0z~-alkylene-aryl radicals or the optionally substituted CO-aryl,
S 30 SOz~aryl or CO-hetaryl radicals for R,l% or Rp16 are composed, for
example, of the corresponding groups -CO-, -S0;-, -COO- and the
corresponding branched or unbranched, optionally substituted
C1-C¢~alkyl or arylalkyl radicals described above or the
corresponding optionally substituted aryl or hetaryl radicals.
35
A -(CH2)n-(Xa)3=-Ral? radical for R,? or Rp¢ means, independently of
one another, a radical composed of the corresponding radicals

~{CH2)n~, (Xa):i and Ra}2. In these cases, n can be 0, 1, 2 or 3 and
3 can be 0 or 1.
40

Xa is a doubly linked radical selected from the group of -S03-,
-8~ -0-, -CO-, -0-CO-, -CO-0-, ~CO-N{Rapl?)-, =-N(Rpl2?)-cO-,
-N({Rpl?)-80,- and -S02-N(Rp12) -, .

45 Rpl? is hydrogen,

e e e - e
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tr| azinyl. Th various radicals my forma fused-on systemas generally
descri bed abo\RO5YF0859C7- Cycl oal kyl, aryl or hetaryl radical as described
above, for exanple, for RA13, it bei ng possible for two radicals together
te be a fused-on, saturated, unsaturated or aromatic carbocyclic or

het erocyclic systemwhich may contain @4 to three different or 45 |dent|cal
het er oat ons 0,a MrafScheindr tinbrencigdyayptdphabiyakhlystisuted G -CénpdkyX o, a+. ?C.
~4t 7002, =r" 1 d-c ~dikokPeas. d¥s@1BeS abdié | forORB(Q/ 50559 25 substituted, or
anot her, optionally substituted, saturated, wunsaturated or aromatic ring

may be fused opig gl ar%%bs%t%'ad-%ikgfé&mt?ﬁ 120861851 BrdRca1 3- o
e

8--renb d, d h |
e T B e e S S
hét'er oat ons 0, NP9 S sf’fl °‘f5‘o§§f gié %5 ™ SPELAYP F Liakefe

substituted or for anot her, optionally substituted, saturat ed, unsaturated
or. aromatic ri#®y apéng rafierll vahk (PRARAEY OIQ whemg. aNPAOPE 5ate -h PEFRISEHY AT

unbr anched, optéwsiaty \subgbstutioneducllasC6iat lexhmple,y Filky| or

C3-C. -cycl oabk-yctn(lcaehsealkxas desav(Chad-amdyaye orf, 0Oin &hanpase ofos RL1, or a
Cl- C6- al kyl - Cltdzfriayc) @ahl)y bbhachdagddalvhieh 41%0CesPexafpld @heexanpl e, of
the correspondidiespantiing! Sycigs Cinibed amvss @e@ SBihpE6™ N-@"yﬁrolxdlnyl,

BB??EﬁQ?FQtLﬁbﬁi. e ge"‘m%‘?}f deherin1, Pﬁ“’l% AT
e

h case whe r%§a
opt i fonal 1y bst t‘h Dro flgf yal
1-.pret hyi pro am’znrrﬁf‘h hﬁ?‘ ffl’iﬁm%h Bﬂ’l a)é t&iéfyalk | or
- QO Cl- C4- al ky Fm’rn&dPE%ﬁ°n§uE?P ke Terjaceq F‘é“"enEBmE?&nﬁB%‘é% P6Pt?‘ﬁé"’§r oup
-GO- O or coglémJ@St PRERCEs OAE0K] RYAmRgdimeshyl, degeyibh@8cabove, aryl al kyl
radi cal as des¢rédrebudrygarbonylRl 'z (Benzy@oxBrabkyyEnetasyd. or
- al kyl ene- asz-C&eﬁ,;ealky@.uc-Fstasphém o x80pibenzybnposed of the group
-CO-O or -@ and the arylal kyl radicals described above, -CO 0-allyl or
-CO al Iyl radi galoptidkaialy €3ci/aiiytl o byl taadiealuraa desgtdilredynhave, for

eX?ﬂnple, for RlJsg-alkenyl radical as described above, for example, for Rgl,

or a 3- to 6-membered, saturated or umsaturated heterocyclic

25 system which is substituted by up to three identical or different
radicals and which may contain up to three different or identical
hetercatoms 0, N, S, such as, for example, 2-pyridyl, 3-pyridyl,
4~-pyridyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-thienyl,

T 3-thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolyl,

S 30 4-oxazolyl, 5-oxazolyl, 2-pyrimidyl, 4-pyrimidyl, 5-pyrimidyl,

' 6-pyrimidyl, 3~pyrazolyl, 4-pyrazolyl, S5-pyrazolyl,
3-isothiazolyl, 4-isothiazolyl, S5-isothiazolyl, 2-imidazolyl,
4-imidazolyl, 5-imidazolyl, 3-pyridazinyl, 4-pyridazinyl,
5-pyridazinyl, 6-pyridazinyl, 1,3,4-thiadiazol-2-yl,

35 1,3,4-oxadiazol-2-yl, 3-isoxazolyl, 4-isoxazolyl, S-isoxazolyl,
triazinyl.

Th various radicals may form a fused-on system as generally
described above.
40

C3-C;-Cycloalkyl, aryl or hetaryl radical as described above, for
) example, for Ra!3, it being possible for two radicals together to
o be a fused-on, saturated, unsaturated or aromatic carbocyclic or
Y heterocyclic system which may contain up to three different or
i; 45 identical heteroatoms O, N, 5, and the ring may optionally be
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It is also possible for the two radicals RA6 and RA6* in 40 structural
el-ement | A7 t o§OEREBO%SO f orm an optional ly substituted, saturated,
unsaturated or aromatic heterocyclic systemwhich, in addition to the ring
nitrogen, may contain up to two other different or identical heteroatons
0, N, S. 45 RA7 is hydrogen, -OH -CN, 26ONH2, a branched or unbranched,

optional |y subgbitiitede&] dotambtil, ro&;ﬂasﬁan f QibRXeRdE eﬁtuﬁe@_arl bed above
for RAG, Cl-Chuablikeododl abhleiafc 80501 5435 Py o ggo%ﬁyﬁ. gal
ranc unbr anched,

radi cal, for exanple as describe

optlonally substituted,- O CO.Cl- C4-a rad| cal which is conposed of the
group -O-CO a éal“ r Rag B, (4SO Eﬂge‘fli‘Féygmérréht’f%ﬁeﬂe’@r@l AaLyrateddi cal s,

or-an opti onal I“?SS"—%g?lqrulaE?P‘a’nga‘F IPEBFRCYSET SYSERTDOEFY | may

- CO al kyl ene-28ditiopally @oatRrl Ity qther cadidephical px digfpoertd of the groups
-0- or -OCO aetlerdagomexanpl er Sof it lreivgrposspoiedifng tiedirind optidsmalilped
above for RL1tolBe |substitaltea q@oEstrbdmother, obeidnanly aslibsalituddd and RA7

together to feagudtedptiradhlateaubs tdrbihied riR$ doUbat Ridelr oricORRLd C
het erocyclicygyghgm which, in addition to the ring nitrogen, nmay contain

up-to two other different or identical heteroatonms 0, N, S. 15 A branched
or=-unbr anched, t|on stit ed Cl- C4- Jk radi cal or. an optionally
substituted ar ﬁ“p ?abF g%ﬁcﬁ;‘? Fagt é’incmfddr ORRPT hl%tﬁ"g’él‘h?"aﬁe del ement A
means, for exanpre OrRE oG atiCerikHe SefitRd 28bdRASTEBYd RALS,
where.the 20 eye c£ox| %sﬂmplsoZ%lzm e RyFi-CoiBydtCetsatyairaliod aryl |
S02-aryl, CODTafyral ebiel Kyl eprpoargi foS0xagpkyl erfethbe \dorgesponding

CO- O al kyl ene- aeflicalzddesdsibad eabpwrposed, in analogy to the other conposed
radi cal s, of the group CO, SO2 or COO and, for exanple, of the

correspondl ng @L¢ Ghdakiéy|areqr yhdependéntigl dﬁﬂbnéa&hdi:&bﬁ, Hyagegad, Bed above
for RALS5, and tyigsendaadt Qﬁib%aﬂ&iéd?%ﬁ:ﬁ%ﬂ&i]&& Q@bsti‘éﬁ%&a tditéﬁ-al { Q@881 OF

RA9 or RALO $®alidn wdesf 193?% {:itut rine,
SUbet | Tuted %‘i'%‘épg}rk ra%;ﬁ BRI R bs% *%*i%ro Pt o
aryl al kyl, het alr’y (:ycl oal kyl radical in each case for RA9 or

RA10 nean, i nde endently of one another, for exanple the corresponding 35

radi cal s descr i 15800064 31 EYL [9K1 2C015eefacrRETY TABIGRY Safh as, for example,
_ 25 composed of the group -CO-O- or ~CO- and the C;—-Cs-alkyl radicals

described above,

arylalkyl radical as described above for Rpl,

P

30 -CO-0-alkylene-aryl or -CO-alkylene-aryl radical such as, for
example, composed of the group -CO-0- or -co- and the arylalkyl
radicals described above,

-CO0-0~allyl or -CO-allyl radical,
35

or C3;-Cz-cycloalkyl radical as described above, for example, for
RLI .

It is also possible for the two radicals Rx® and Rpf* in

40 structural elemen; I,7 together to form an optionally substituted,
saturated, unsaturated or aromatic heterocyclic system which, in
addition to the ring nitrogen, may contain up to two other
different or identical hetercatoms O, X, S.

45 R,7 is hydrogen, -OH, -CN, -CONH», a branched or unbranched,

optionally substituted C;-C4-alkyl radical, for example as
described above for R, C;-Cq~alkoxy, arylalkyl or

T e TR . - A AR TR e+ MR T d T TR e d R oA o SR 3



tri.fl uor omet hyl @ RA14, 0- RA14, S-RA14, NRA' 5RA16 or CO NRA15RA16
radi cal in eacﬂ""5 L£R2%5%%r RA9 or RALD nmeans, 1 ndependently of one another,
for. 40 exanple the corresponding radicals described above for RA13. It is
al so possible for the two radicals RA9 and RA10 together in the structural
el ement 1Al4 to forma 5- to 7-nenbered2&aturated, unsaturated or aronatic
carbocycl i c or Chrévrerrsdpelkyl spdicyh, Whox exdfple s cdmrstarhhedrpbb@e tforeRry?,

di ff erent or idemtanched hat enaednetsd 0 optiorall kf}subs¥itutied: -0-00-C;4C4~alkyl. -
----- % .. radical. whidh’$8"composed of- thd goup K¥-00B aha )t bkidpre, YNMR
0050/ 50559 27 o @IahsydBLL SR ¥, by ]y, B e Spdtignt (cal or

di fferent ragy t it a? Iogen
CN: a 5 branche? tﬁg 4 o ?gl%ngﬁggnéﬂ& Qéu%rs"’tltu(#"rbr?o %fnel' °Iéd| cal
sugh as, for ex r%‘{ tr ?IT M8 oF BREERT 1950 FP¢ 18 OPRE O &7 ‘8"?&

S RA14 , NRAL5RM®, °€c¥’ﬁm SR,&J_fstB? COTTRIRRORLMNF adinp iRATesCRiReE RROVEOr RA" |
means, for exaﬁﬁ?é‘n fluorine, chlorine, bromne 10 or iodine. A branched
or- unbranched optionally substituted Cl-CS-al kyl radical or an optionally
substituted myt,isaaykalﬂogslsibhetfaryﬂhe thBradicalnl R iyl HAdteRkher W

CO- O-RA14, 0- Réddm ab- bptibnaNRAUBAIGueEd 1 nCht NRALa R 2 rbmgliscal for RAIL
neans, for eX&HEi:é%soc&Bﬁ.&%&E@é@%ﬂérﬂgmrﬁﬂh‘é $ tIERRL | g x?ﬁ%\é@e O'inafAS It

i's al so possi blgnfAh bhed o Ak tr
el errent | A16 tQ Iet her ‘?o for?nCffallz(iLSi(':aélsff f%%bésat UIE%I B °H%nd§a Or at ed
or: aromatic terocycllc system whi ch may, |n addltlontothe ring

mtrogen ainh up.to three different. or identical heteroatons O, N, S

and is opti onaIAI gfaé’ﬁbeil.%?e’arwhe% p PELMAldE Fuhshitetad Sr-Cdra¥edent

radi cal s. 25 z¥adicel om anygpgiquallyfapshifarieflyanl encarydaiked ragiealogen,

CH C hal ogefos el i stregtusshmilesentCAFme@Gl for e@ampte,Ctheor a  branched
ori;‘éﬁ_;:"_l'mbr anched, coptasprafing sadiialsudectribéd aBdvaldoy] RylP adiheat wMei ch s
conposed of 20 cartyens+aadtylalsoanth-ch-aalkekamplo-caclalicfi aldorbryndi cal

descri bed aboveof-aryRAGO-0Faxy1)r eocd1Rgléte-30y 1N BOMOQRG Hene ki D6 | Y
substituted C Gd-64nrbkenararadiraalcyi he icdmp 8&8330‘&6%&% %r Oy Jtﬁdfca|
and, for eX&WD'c@mpd’%e@l Q‘lcﬂh 0%k tﬁé‘%’rﬁ esgér Bed di‘)bg}{@

oxygen, sul fur 4 Eié% Jﬁ;a erreg St“i%i raI le ts A are
conmposed of r r S o a ticularly
3hq fﬂh@%léhggﬁtgbr 5é %%9 gg%ﬁj tzonall L

preferred stru%ugr

Halogen for Rp® or Rp!® means, independently of one another,
fluorine, chlorine, bromine or iodine.

A branched or unbranched, optionally substituted Cj;-Cg-alkyl
radical or an optionally substituted aryl, arylalkyl, hetaryl or
C3-Cy-cycloalkyl radical in each case for Rp? or Ral® mean,
independently of one another, for example the corresponding

35 radicals described above for Rpl4, preferably methyl or
trifluoromethyl.,

A CO-O-Rpl4, O-Ral4, S-Rpl4, NR,15R,16 or CO-NRpl5R;16 radical in each
case for Ra? or Rpl® means, independently of one another, for
40 example the correeponding radicals described above for Rpl3.

It is also possible for the two radicals Ra? and Rpl® together in
the structural element Ixl% to form a 5- to 7-membered saturated,
unsaturated or aromatic carbocyclic or heterocyclic system which
45 may contain up to three different or identical heteroatoms o, N,




40,»part|cul arg&q eferred radicals of the structural elenment. In a
preferred enb 58he spacer structural element E nmeans a structural
et’enent which conS|sts of a branched or unbranched, optionally substituted
and het eroat om containing aliphatic 45 C2- C30 hydrocar bon rad| cal and/or of
a 4- to 20-nmenbered, .ww:::...... ... -y S

M M~ . W- UU- 1 1§ .and. is opticnaliynsubstivwted By €Y- threeOﬂ&éHf{).GSBQarZS

opti onal | y subgififevéed ragskdlet,er oat om cont ai ni ng, aliphatic or aromatic

nmono- or polycycllc hydrocarbon radical. in a particularly preferred
oot gt e S 1 Pgi%”‘iﬂt g T ARTS
the parti al s ancP branc qa?gke%’%ﬁgl% &nc yla %‘L‘ﬁ%fand ’
E2: havi ng t he®} ; ﬁgs“’e E'ir trifime rlu‘&‘f (8| TAERRt of
the formula | E3RaldEFR Afcﬁi‘)\ B CREARERA MQ)@F(‘YE}&JWE?N‘FA nd Y. 15 B2 a

partial structural element of the fornmula | E2
- { NRE3} e- ( CRE' BEgph- (@?W(WE@REﬂqrge(:&RE&) hf£ldor2ne 2 @hlbeime,Cbrahing, ¢

are, independeat |ipddfe.one anot her, , 1 or 2, 25 e, h, i, k, 1, are,

i ndependently of one another, 0 or 1, XEr are, mdependently of one
anot her, CO, CQ}NBE@hedSor g;,ﬁ, S : 01 0-CO O
TE2 2 et hy calcaEl Ig@clga %%lidaé%éﬂ Clc)ésl%iza 1a=CREL1
r CREI 0 (O?Elz 8 al,l v, Sf{ituted
4--tlo_11-ne 'ﬁ‘étlc 033 A e ”F‘F cafbon
whi:ch™ 35 ma ﬁ ‘f%d‘gpgo%[ﬂ}lyg“* oﬂ%aé‘san@%[?xﬁ’ﬁl’}@' FB% SO5LESRANIARS ect ed
fromthe groupr 1°R115 lesgribegrabeve #py Ra’NREQ- CO-, - SO, -SOR-, - NRE9- SO2-,

-CS—l NRE9-CS-, -0-CS- or -OCO 40k| C. @l-- y'.. 45
It is also possible for the two radicals Rp? and Rpl7 in the

structural element I,1¢ together to form a 5- to 7-membered
20 saturated, unsaturated or aromatic heterocyclic system which may,
. in addition to the ring nitrogen, contain up to three different
= or identical hetercatoms O, N, S and is optionally substituted by
- up to three identical or different radicals.

25 zl. z2, 23, 24 are, independently of one another, nitrogen, C-H,
C-halogen such as, for example, C-F, C-Cl, C-Br or C-I or a
branched or unbranched, opticnally substituted C-Cj-C4q-alkyl
radical which is composed of a carbon radical and, for example, a

. C1~C4~alkyl radical described above for Raxf, or a branched or

f("f 30 unbranched, optionally substituted C-C;-C4-alkoxy radical which is

composed of a carbon radical and, for example, a C;~Cq-alkoxy

radical described above for R,7.

LIRS P L A - L

25 is oxygen, sulfur or an NR,® radical.

35
Preferred structural elements A are composed of the preferred
radicals of the structural element.

a3 Particularly preferred structural elements A are composed of the
= 40 particularly preferred radicals of the structural element.

In a preferred embodiment, the spacer structural element E means
a structural element which consists of a branched or unbranched,
%3 optionally substitutgd and heteroatom-containing aliphatic

z 45 C-C3p-hydrocarbon radical and/or of a 4- to 20-membered,

F RPPnBAMNS v ® o s e b, . .



a\As~Aa3y ‘Y. A a::. . ,$ - -_- E7T.T.,~a"."3": ~. n'&
L4R1t154 a I M Pasoéﬁ%iﬁ%o559 29" RE ] RE2, RE4, RE5, RE6, RET are,
i-ndependent |y of one anot her, hydrogen halogen a hydroxyl group, a
br:anched or unbranched, opt| onal ly substituted C, -C6-al kyl, Cl-C4-al koxy,
5 i£2- C6- al kenyl , C2-C6-al kynyl or al kyl @,e-cycloalkyl ... radical, a

- ({CH2) - RE13 r agtialallprsubstionadl gnd hetewdasbintacnediGhoC7atimhagat kol , aryl,
aryl al kyl, heeasydrichedr-ybal gotlycydkiar yydrecathal kydrg-.aryl radical, or,
|ndependently of one another, in each 10 case two radicals REl1 and RE2 or

RE4 and RES or [RED papdff1} QdRllete ALfnliRont O the regyrRbional |y
su?bstl t ut ed, BS%E%%% E ﬁ%e%rzgketqmc% GY.C %ﬁlfgmg%%%éa%&ﬁ]&tsw IS

0,=1, 2, 3 or

hydrogen a el‘f)‘if{f%cﬁ’é?f‘ 5‘Peu?ﬁ?1u§n€{1§:é a@p?? sugs?lq it q%flp
C = 06-al kyl, COMEICTE2A| fApMents) of 1 W seSB‘?“‘@l Ak Eidi cal
ori“an opti onal |h,zwsmm¢b¢tialéawgss @?—a@ytslseal kyl, CO O al kyl ene-aryl, 25

G al kyl ene-aryl, CO aryl, S02-aryl, CO het aryI or S02-al kyl ene- aryI
radi.cal, RE 19 RE" Elres piandmemdemﬁuyabfemmenﬂmt Biee folrwalogen, a 30
hygroxyl group, a-branched or unbranched, optionally substituted

C =C6-al kyl, Cl-CA-al kopgyy S - I al kynyl or

al kyI ene- cycl oal kyl radi chf %H%nék%g%éﬁ% )f(izy stl tuted C%E C7-cycl oal kyl ,
aryl, arylalkyl, hetar or hetaryl al kyl radi cal 35 RE12 is hydrogen, a
brané hed or #lgbr anchedaL optionally substituted Cl- C6- al kyl, C2-C6-al kenyl,
C2:C6- al kyny % ;.. ene-cycl oalsﬁy radi cal or an_optionally
substituted C3-C7-&y I%éﬂaﬁfal éFiF"t"‘éﬁ}l epgpt of; the FoRBRLS K2 or
hetaryl al kyl radi cal I L.

?J ~{NRg3)e~(CRe*Re>) £~ (Qe) k- {CRgPRz? ) g- (NRe® )~ Ig2 .

20 where
c, 4, £, ¢
are, independently of one another, 0, 1 or 2,
25 e, h, i, k, 1,
are, independently of one another, 0 or 1,
Xg, QE
5o are, independently of one another, CO, CO-NRg?, S,
v 30 SO, S0,, BO,NRg%, CS, CS-NRg?, CS-0, CO-0, 0-CO, O,

ethynyl, CRgl®-0-CRgll, CRgl®Rgi! , C(=CRglORgll),
CRgl0=CRgl!, CRgl0(ORgi2)-CRgll, CRg!?-CRg!l(ORgl2) or an
optionally substituted 4- to ll-membered mono- or
polycyclic aliphatic or aromatic hydrocarbon which
may contain up to 6 double bonds and up to 6
heteroatoms selected from the group of N, 0, S,

is -CO-, -NRg?-CO-, -SO-, -S0y-, -NRg?-80;~, ~-CS-,
-NRg9-CS-, -0-CS- or -O0-CO-
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45 . 0050/ 5095 ﬁ %0 RE13 is hydrogen, a hydroxyl group, a branched or
unbr anched opt %; dubstituted Cl-C6-al kyl, Cl-C4-al koxy, -arylalkyl,

- 0=al kyl ene- aryl or -0O-aryl radical, an amno radical with primry or,
wheTe appropriate, secondary or tert iary substitution, an optionally
Cl#CA-al kyl - or aryl-substituted C-C -&% 2 6 ynyl or C2-C6-al kenyl

ra_q_}l cal, a C5-Cl12-bicRel-oBt%yRs*, B C1®St rRe?ycl oal kyl radical, a CO O RAl4
radi-cal, or a 3- to 6- menberegdindspienteias oﬂ@neranut&afur}axdedgé‘xe,t Bahmjeal i C
system which is substituteg HPArody 1 grédy,ce brlophéd dr Qhbsldcheaent radicals
ancE-whi ch may contain up tpdiBhenyibbaRaten @ ddankyak, hetereaboms 0. N

S, ‘1233 C7-cycl gal kyl, aryl " radica for
tWQ radi cal s tgoget her to b('gz Se egl%éhg %2 & Elkrl}n&l s E\%Jscg{en]e fg’ 152gromat iC
car?bocycl ic or fix.. heterocycrit % i cﬁ ﬂ’b’f{é t hree

di fierent or identi cal het BHFALEREE °31€7"§’°18ﬁ9‘5flhear¥]r'n kgptional Iy be

substltut ed or another, 20PFEFdnACtFTEAISYLIL eyl ®at Eﬁaltké'éenmiurat ed
Jaromatic ring may be f ahnteF rt M@Pﬁh@tlhfnoéwnevmhmre jor edelrr ed
errbodl ment, #RAe spacer streateutwd radiealnt RE asdRgf OraRgt RNAtRLP adr agﬁerrent
of :®he formula | ELIE2 25 }andE2: FltogetHdr2ard\a 9pticdnahénberel s togtibegh 14-
11zmenber ed mono- or pol ycyedstetugdd, Pbadurated 3 ORsHtueabydlicaepsden iuhi Ch
y-contain up to 6 30 dou%&egonds "and up to 6 heteroatons selected from
oup of N, 0, S for and XE nmean, independently of one another,
.'preferghly optionally substltu ed aryI such as, for exanple, g.:
optlonally substituted phenyl or , optionally substituted hetaryl

such as, for exanpl e, theradlcals 35 k~r NN,,i~NNNM SONSS i
is 0, 1, 2, 3 or 4,

RBBr R33, REg

20 are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted
C3;-Cg-alkyl, CO-Cy-Cg-alkyl, CO-0-C;-Cg-alkyl or
S0,-C1-Cg~alkyl radical or an optionally substituted
C3-Cy~-cycloalkyl, CO-O-alkylene-aryl,

25 Cco-alkylene-aryl, CO-aryl, SOs;-aryl, CO-hetaryl or
SOz-alkylene-aryl radical,

Rgl0, Rgll
are, independently of one another, hydrogen, a
30 hydroxyl group, a branched or unbranched, optionally
substituted C;-Cg-alkyl, C;-Cg-alkoxy, Ca-Cs-alkenyl,
C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3-C;-cycloalkyl, aryl,
arylalkyl, hetaryl or hetarylalkyl radical,

35
Rgl? is hydrogen, a branched or unbranched, optionally
substituted C;-Cg-alkyl, Cy~Cg-alkenyl, Cy-Cg-alkynyl
or alkylene-cycloalkyl radical or an optionally
substituted C3;-Cy-cycloalkyl, aryl, arylalkyl,
40 hetaryl or hetarylalkyl radical,
45
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"J...~40 iNNVN NNO SO 45 and their substituted derivatives, or radicals

of % he for mul aeCPEP/59559 E11 0050/ 50559 31 OO Zg IE ~-Z Sgt |E3 |E4 s
z2@ TV: ..... "t/nO755410IE5IEIgO.;isN TNN( N R
“ispz iaN,,.. SEBIE9 IEI0 0d.:+ t+ nJ} - ~NIl 4vV209IE

z |t bei ng possible for the radicals tolma I ncorporated in both 25

or i-. entations. Z6 and ZRgHr bs Liyddtepemdertijdyondl apeupnael bednched ar nitrogen.
Z8.is oxygen, sulfur or NEunifndfed,S op¥igRNLy Subbtf tudedaNRECE-a1xy@nd t are,
i ndependent |y of one anot hef-c Oalibay? Diryfariyd? Sty i’ezér-ﬁry:% ra ep@-mq?mt ly

of ione another, 0, 1 or 2. n e ganot her,
hy(ifogen - , - NH2, Cl\f é& ngl Tadicdl E& %%?ﬁo en ranched or

rou
ungt-anched, Noc%t i onal |y sub%?‘ﬁol?féﬁtecl gF‘ﬁ Eep 'f)m ¢ B0

C2456- al kenyl, C2-06-al kyn§P ’&naéﬂﬁlé?féa% 081’ IﬁHer'é’éPSd'-&F“B?d an
optzi onal |y substituted cycFuflek3kynyiaz, CarCptadiepyl tasiseyi 2or

f Cs-C1z-bicycloalkyl, Cg-Cig-tricycloalkyl radical, a
CO-0-Ral4 radical, or a 3- to 6-membered, saturated
or unsaturated heterocyclic system which is
substituted by up to three identical or different
radicals and which may contain up to three different
or identical heteroatoms 0, W, S,
C3-C;-cycloalkyl, aryl or hetaryl radical, it being
possible for two radicals together to be a fused-on,
saturated, unsaturated or aromatic carbocyclic or
heterocyclic system which may contain up to three
different or identical heteroatoms O, N, S, and the
ring may optionally be substituted or another,
optionally substituted, saturated, unsaturated or
aromatic ring may be fused onto this ring.

ﬂIT

In an even more preferred embodiment, the spacer structural
element E used is a structural element of the formula Igig;

-E2-E;- Irie2

An optionally substituted 4- to ll-membered mono- or polycyclic
aliphatic or aromatic hydrocarbon which may contain up to 6
double bonds and up to 6 heteroatoms selected from the group of
N, O, S for Qg and Xz mean, independently of one another,
preferably optionally substituted aryl such as, for example,
optionally substituted phenyl or naphthyl, optionally substituted
hetaryl such as, for example, the radicals

1) 40 @*@‘*@4% »«@‘

and their substituted derivatives, or radlcals of the formulae Ig!
to Igll




het aryI al kyl radi cal as described above in each case. 4 ),h ;.;. REL6
neans, i ndepen@8BBY§0%F9 one anot her, hydrogen, a branched or 45
unbranched, optionally substituted d - C6- al kyl, Cl-C6-al koxyal kyl ,
C3=.Cl12-al kynyl, CO-d -Cs-al kyl, CO O Cl-C6-al kyl or S02-C, -C6-al kyl
radl cal or an opti onal |y substitut ed C33L7-cycl oal kyl, aryl, 3a :. --'
mazayn.o.~ .:nmpr . _ . _..... " L'er-4"~~t= _.n. ~xdF 2 sAavr.

carl2.2m: } i Xr,. 7‘{‘ ryea. zaxi | oVnz ) vva u 0050150559 232 aryl al kyI ,
CGOaI kyl ene- ar g’ aI kyl e aryl £ hetay I :
COhetaryI or SO Ia-I-k I gne- ar c%l ferabl R hy en or a
branched or upbr anched?® E opt i on bstlt é—‘: C6- al ky réd cal. 5
Pref erred radicals for QE are % he radl cal s &O CO-NRE9, S, SO S02,
SG7NRE9 CS, CS- NRE9, CS-0, CO0, Q, et hynyl r~. CREl o_O CREll,
CRE1OREL1t C (- ORE1 , LRE10= I ., ayNZ;-. CRE10 (ORE12)

BEl -, CRELD- CRE )_% subst % or het y 10 as descri bed
avae or the radi Lhe fornu to I1E". dp ol arly preferred

radlcals fori6E are.the radigals CO CO NREQ$® S, SO S . “BJ2NRE9, CS,
CSJ\IREQ CS-o0, CO0, 0-C0O, O ethynyl, CREIO O CREIl, CRELOREll,

C(—;CREl RE11), CREi 0o=CR&i z, 15 CRE 10 (CRE12) “CREL1 CRE 10 -CREL11(OR 12 E
), &substituted aryI or hetﬁyl as descri bed above,for the radicals of the
foe‘rrulaeIEl | Ea, I E9 o J F. adi cals for XE
arg t'he radicals CO 9 S, SO 320 cs, 0, 0-CO, O,

et E)ynyI CRE1B- ORERELL 10REI 1 or 4. I90 CREL1L, palzt clul arly

pre:f erably CO, CO NRE9QP NRV9, 0, et hylg ¥ CRE10- O CRE11 or CRE10RE11.
Pref ‘erred radicals for RE1 are hydrogen, fl uorl ne, chlorine or a 25
(-%:.-.'2)WRE13 r adi o ' [

REZ are hydrogen, particularly preferably chlorine or fluorine, a
hydroxyl grogp or o ncﬁed or unbranched, optionally substituted

Cl—,CG al kyl or Cl-C4-al kyIE..‘ 30 radical, particularly preferably nethyl
or': ethyl rz:. fir.

it being possible for the radicals to be incorporated in both
25 orientations.

z6é and 27 are, independently of one another, CH or nitrogen.

%% is oxygen, sulfur or NH.
30
z% is oxygen, sulfur or NRglS.

r and t are, independently of one another, 0, 1, 2 or 3.
35 s and u are, independently of one another, 0, 1 or 2.

Rzt and Rgl® are, independently of one another, hydrogen, -NOz,
-NH,, -CN, -COOH, a hydroxyl group, halogen, a branched or
unbranched, optionally substituted C;-Cg-alkyl, C;-Cy-alkoxy,

40 Cp-Cg-alkenyl, Cy-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical as described above in each case.

Rz'¢ means, independently of one another, hydrogen, a branched or
45 unbranched, optionally substituted C;-Cg-alkyl, C3-Cg-alkoxyalkyl,

C3~-C3»-alkynyl, CO-Cj-Cg-alkyl, CO-O-C3-Cg-alkyl or S0;-C;-Cg—-alkyl

radical or an optionally substituted Cs;-Cy-cycloalkyl, aryl,




ATNIn a further Breferred enbodi nent, the two radicals RE1 and RE2

toxget her form 2939788552 nenber ed, optionally substituted, saturated,
ungaturated or aromatic car bocycl ic system 35 The preferred and

partlcul arly preferred radicals for RE4 and RE6 and for RE5 and RE7 are,

| ngependent |y of one another, in each @&8&se the corresponding radicals
whi.ch are the mablsrlrxem-i%néhmeabmlf,woﬁEkym-REzl £0-axyl,s once again
pos§sSi bl e, in a sopefmn, enetarhddicuehetarfydr ot [$8,-41xgl end-arREaratidaRES or RE6
ang: RE7 t oget hgfrek@rdtahhpdrdgeh Gr §-HERHBEEE Gbr Q&Sﬁa&ﬂﬁéd,y o@Hbeta:LtLyt ed

car:‘bocycl [ CMSYSEuSE{i{ht%B' 1~C?aa§§tyl4c5ad12:<al.l-y s. .. .- t7[IW

Brire s siee s e e
FaJt - fi .. 3E#fi: 0050/ 9 rred adl cals

RE3 are hy(ﬁ’:(?g%’rmﬁir rﬁd’b‘r"&ﬁcﬂc’e‘d%r‘f Tt §ﬁ§h"ea§' ggt |é§n %‘eﬁ gUbs'rst'l t ut ed

CLz6- al kyl racﬁoéalso'f-‘%rt‘?%’u CSr¥Re &rcér'@raﬁﬂ $EBYBYBrred radical s

f o RES and RESFRel’e0-FRmbbpSRetdRet'y ¢~CBridRs1A ot‘ﬁe’r Cﬁs}ar ogen, a branched or

unBitanched, optdReH{PRy 2)~CReLUH SR tRRef (QRe'CH cHUDPE L EERAGTEX OF Obft Hoplr L

COoiCl - C4- al kyb ,as dés@@bedadbopeener ahy|radiesls of thd Yopmefaer b1 yo Igil.

COiO benzyl, CO al kylene-aryl, particularly preferably CO phenyl, 10

COzp- C1- C4- al kyéart%&ly%e%kyéd rS02:AEYEor RR' ddeC Uh@rdanicRiSicorabl y tosyl

or#s02- al kyl en @Mlg r§d|§dal SC,,"Pr g{)e‘raredcgtgl > fes_ CREJBQ @nq,_ggl b,are,
) f%é

i néfependent I y % llgr ah br anched or

unBr:anched, ef rably

xy “fadi cal "’op‘t &T?%F s’uFE flldtgg Sﬂ? eg Y(Eryl
tal kyl , het aﬁr eﬁ?r Vel KA the dFadiralyods Ehe é&f’r‘%’cﬁec&rs' 8\

ar e:, [ ndependen&# y éEbnot her, 20 hydrogen, a branched or unbr anched,

Opt?.l onally substituted C, -C6-al kyI radi cal or an optionally substituted

ar yr:l al kyl “or  hettefeyted lopHicaldi Eet Xz/eder she hediorlsuGbr LcNasl OB, (B28RLy |

raé‘i .cal for RBEI&,meansRs®f @o-0250-e0ang ethymilhytrel8td™CRel1pr iRyt PREL or

i '_t hyl et hyl , &aisdcrgll, particularly preferably CO, CO-NRg?, SO;NRg?, O,

: ethynyl, CRgl?-0-CRp!! or CRglORgli. '

Preferred radicals for Rgl are hydrogen, fluorine, chlorine or a
25 -(CH3)w-Rgl3 radical, where w is 0, 1, 2, 3 or 4.

Preferred radicals for Rg? are hydrogen, halogen, particnlarly

preferably chlorine or fluorine, a hydroxyl group or a branched

or unbranched, optionally substituted C;-Cg-alkyl or C;-Cs~alkoxy
30 radical, particularly preférably methyl or ethyl.

In a further preferred embodiment, the two radicals Rg! and Rg?
together form a 3- to 7-membered, optionally substituted,
saturated, unsaturated or aromatic carbocyclic system.

35
The preferred and particularly preferred radicals for Rgf and Rg
and for Rg® and Rg’ are, independently of one another, in each
case the corresponding radicals which are the same as mentioned
above for Rl and Rg?.

40
It is once again possible, in a preferred embodiment, for the
radicals Rg? and Rz® or Rgf and Rg? together to form a 3- to
7-membered, optionally substituted carbocyclic system in this
case.
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e o -t hyl&rop I 2 met hyl propyl, 1,1-dinethylethyl, pentyl, i;
=Fet hyl but yl PButyl, 1, 2-dimethyl propyl, 1, 1-dinethyl propyl,

di et hyl pr opyl , 1 ethylpropyl, hexyl, 1-methyl pentyl,

di met hyl butyl, 1, 3-dinethylbutyl, "t - 30 2, 3-dinethyl butyl,

:1-di met hyl butyl, 2,2-dimethylbutyl, 333-dinethylbutyl,

2, 2-trinmet hyllmedpythd raﬁ;ﬁlsrfmﬁbillapedmﬂrogemoe‘t hylbzmmpyéd o et hyl but yl
1 et hyl - 2- neddvyhpeiey | opticak by suystinmtéd Ic; ~ed-aykyl pradpyal, butyl,
Opropyl, sec -gHeYeu Byt Sfdrebibly metidA A branched or unbranched

5CA- al koxy radi cal for RE13 neans, for exanple, nethoxy, et hoxy,

pr@pOXy : g?tﬂéé'fgwé’d%adi) “.P‘%ox R%%Eﬁﬁxgd? Oéx‘ie nggltﬁl'w Xy,

%-di net hyl ef hox oxy. 40
Erpl es of -0-3 vﬁm ergy @ RraReRsd o ég

- G¢1- napht hyl , sWs lﬁa 5t RitCantl Ié:b%an‘i cyciprl c%°- 1 'Cl - C4- al ko
xy¥r adi cal s of ¢EPIakeglepe-yayls uE%tttilti‘E?e%YbeQfﬁrF}élif |°9€°T12fé1ﬁﬂ-cal or
dr_,‘ferent subst¢a-adkytenesarylios peiticglatlyt peeinrabdy .Copheii50/ 50559 34
SuBist i t ut ed 10-cd-Hoybeny-aYksll, 080,-05-ayyalkyadi spl-srylapartonlaekanpl e, the
abgvenent i oned plefakkylyeR6sel Yir 56,-alkylleyib-d3di €adfcal.it being possible for
t hie aryl noiety to be substituted by,ip to three i dentical or different
Sla!-?t i tuents aspdagctibedadtalsh@or w%ﬁ& ‘Re a"i‘g‘ Nhde Qﬁ&éﬂt | § oRET MRIY
orgyher e appf%@%@ 13368 &arx edmx 1 Ehd) a7 Lzl LUt n%;la,th{? gREL3 in

stEpétural el afy amino
rafiecal - NH( RB1%E5ens yorsug ‘e F '%‘rﬁa ’r'aRFE%Er"“RI( ﬁffﬁéﬁ'@) wher e
RE£31 and RElszcvéa’%‘é‘Y r ife é?E:!eﬁ FYoFaHTal o PRePPtiCRatly Fupstituspd
3£C6- cycl oal kypr¥s Pr’éYFta\lbk‘iéd hesate °6p‘!€fféﬁal439‘Y§uﬁ%431°P&t ed -~ aryl,
pr;iferably phenyl , aryl al kyl, preferably benzyl, 15 -CO C, - C4-al kyl,

i f;f—,.'er ably - COER%Iemr:ed GBdacyls fpr it albky mdepenmtp:hmfybne aanot@Td i ¢

C4 al kyl - orhgga\,g gggqt khaded.C2- C6-al kynyl or C2-C6-al kenyl radi cal
~'RE13 neans, for exarrpl e, C2-C6-al kynyl radicals such as, for exanple,
, 2-pr Opxnlﬂa‘ncgeé) l&:ymﬁlranched C1-Cs-alkyl radical for Rg!® means, for

25 example, methyl, ethyl, propyl, l-methylethyl, butyl,
l-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl, pentyl,
l-methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl,
1,1~dimethylpropyl, 2,2-dimethylpropyl, l-ethylpropyl, hexyl,
l-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,

30 2,3-dimethylbutyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl,
3,3~dimethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
l-ethylbutyl, 2-ethylbutyl or l-ethyl-2-methylpropyl, preferably
methyl, ethyl, propyl, butyl, isopropyl, sec-butyl and
tert-butyl.

35
A branched or unbranched C;-C4-alkoxy radical for Rg!3 means, for
example, methoxy, ethoxy, propoxy, l-methylethoxy, butoxy,
l-methylpropoxy, 2-methylpropoxy or 1,l-dimethylethoxy, in
particular methoxy, ethoxy or l-methylethoxy.

40
Examples of -O-alkylene~aryl or -O-aryl radicals are -O-phenyl,
~0-1~naphthyl, ~-O-2-naphthyl or -O-benzyl.

The C;-C¢-alkyl and C;~Cs-alkoxy radicals of Rgl3 may be
45 substituted by up to five identical or dlfferent substituents as
described at the outset.
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25j§ but ynyl ropynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl,
1- fret hyl - 3- butyny%av%?éégjhyl-3-butyny|, 1- met hyl - 2- but ynyl ,
,irdlnethyl 2-propynyl, 1-ethyl-2-propynyl. 2-hexynyl, 3-hexynyl,
ﬁeXynyI 5- hexynyl, 1-nethyl -2- pentynyl kYa 1-nethyl -3-pentynyl,

et hyl - 4- pentynyl , 2-nethyl-3-pentynyl34 ->: 30 2-nethyl - 4- pentynyl
et hyl - 4- pent itutece ALk lpRaayny |or ~0-drydi nadiuall s dnduit, y Bt |

k- di met hyl - 3- EKENP&?} the, 2baliementidned- M+ayylene2azy1dioRELodry3- i KBYY ,
i1 hyl - 2- but ynit beingtubiidisby ngte, aﬁylehbilétﬁtg%é"}.\ﬁbsﬁ’{tuted by iip b0
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E6 al kenyl sragiseal, such as, for exanple, viny - propenyl
utenyl 1- net hyl - 2 propenyl 2- et hyl - 2- propenyl 2- pentenyl
B ntenyl 4-p th 2- hutenyl , 2-net hyI 2- but enyl ,
1Bt hyl - 2- but eﬁ‘p mai PLJ’htHéfr’rWrY P e{HeFE- PRRYPBiAkey Becondary or

¥et hyl - 3-but e ’iyls'u ﬁ’eﬁ‘ﬁ??n X£O%T Ryt il structaral miepht 2 peapeny|
>t hyl - 2- pr E imary %ﬁ%rﬁﬁdmag -i8xermy fecahdaex eamiing Padiex® NYNE(Rg131)
thyI péRt¥ny terdiary yaming- rastilewl --(pelit prmylizy, where

;{'thyl 2 pentenyl 4- et hyl - 2-pentenyl, 3-net hyl - 3- pent enyl ,

t hyl - 3- pentRA¥l and -rEbhyhn 4aepe£‘!idé@¥hdent§§ gf WRL tﬁ perg =

“t hyl - 4- pent@nyh.cdop@idaY ke a%eiﬂé@dll" ed bﬁve, ?#Z&ég ¥ s\% %a;;ﬂl
~di et hyl - 3- Q'irtl? éefe}aﬁr bHSﬁ y! ei;,ogg é\k{_’ab%a/ benj 1, teny!

=N ¥§6J.d ... Y y e r -CG— 1

- di met hyl - §ﬂ¥ yl d?rm? hy TERyPn ~COT e nBEHiFTaSLbut eny|

|nethyl 2 but 2, 3- di met hyl - 3- but enyl, 1-ethyl -2-butenyl,
th - 3- bute‘%/y 2- eth | - 2- but enyl, 2-ethyl-3-butenyl,

o t ri et hyl f’l 9|radn.5a.'g_a éleﬁx}q.t |1.nn’gltehyhse-qh|e@palg§*¥ i@ one of the
1- t hyl - 2- et h}*e'czr?ﬁitﬁééﬁﬂescrhbeqoaelmuwaichziprmﬁaul vid thenying €ach of
whitch may be2@uHdrpgen.ed by optionally substituted Cl-C4-alkyl radicals
ar*yl' radi cal s as nentioned above, 10 preferably phenyl, such as,
prigferably, phemybgtivnayiy W;-Cﬂ&@ﬁyiﬁbb%Wlbsﬂ:stAt dCI: -&-ﬁi_’ |
ra;@l cal for REIZ-opalkeny10ka®dcdiPESy Rkﬁdﬁgay s, £6P1 s-a f% and
Ce:'CLe-tricycl qaldkydird 8@k als, NESY ' example, ethynyl, -propynyl, Z-butynyl,

25 3-butynyl, 1-methyl-2-propynyl, 2-pentynyl, 3-pentynyl,

4~pentynyl, l-methyl-3-butynyl, 2-methyl-3-butynyl,
l-methyl-2-butynyl, 1, l-dimethyl-2-propynyl, l-ethyl- -2-propynyl,
2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, l-methyl-2-pentynyl,
l-methyl-3-pentynyl, l-methyl-~4-pentynyl, 2-methyl-3-pentynyl,

30 2 -methyl—é-pentynyl, 3-methyl-4-pentynyl, 4-methyl-2-pentynyl,
1,1-dimethyl-2-butynyl, 1,1-dimethyl-3-butynyl,
1,2-dimethyl-3-butynyl, 2 +2-dimethyl-3-butynyl,
l-ethyl-2-butynyl, l-ethyl-3-butynyl, 2-ethyl- -3-butynyl or

3 1-ethyl-l-methyl-z—propynyl, preferably 2-propynyl or ethynyl
or C;-Cg-alkenyl radical, such as, for example, vinyl, 2-propenyl,
2-butenyl, 3-butenyl, l-methyl-2-propenyl, 2-methyl-2-propenyl,
2-pentenyl, 3-pentenyl, 4 4-pentenyl, l-methyl-2-butenyl, 2-methyl-
2-butenyl, 3—methyl-2-butenyl, l-methyl-3-butenyl, 2-methyl-3-

40 butenyl, 3-methyl- -3-butenyl, 1, l1-dimethyl-2~propenyl,
1,2-dimethyl-2-propenyl, l-ethyl-2-propenyl, 2-hexenyl,
3-hexenyl, 4-hexenyl, 5-hexenyl, l-methyl-2-pentenyl,
2-methyl-2-pentenyl, 3-methy1—2—pentenyl,-4~methy1-2-pentenyl,
3-methyl-3-pentenyl, 4-methyl-3-pentenyl, l-methyl-4-pentenyl,

45 2-methyl-4-pentenyl, 3-methyl-4-pentenyl, 4-methyl-4-pentenyl,
1,1-dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl,
1,2-dimethyl-2-butenyl, 1 r2-dimethyl-3-butenyl,
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15 for exanple, adamantyl. The CO O RA14 radical is conposed, as nentioned
alipve several O0O50¥S805%9 the group CO- O and the RAl4 radical described
atfve for structural elenent AL 20 A 3- to 6-nenbered, saturated or
unsaturat ed heterocyclic system which is substituted by up to three
gentical or different radicals and ma@scontain up to three different or
i dentical hetar9aigEnPl-Npubenydl, C3-GBnetmyioaldatenybryl or heteroaryl 25
radical , it beiy)gpaRahbl e batedyo ﬁm@ﬁé&y&owd%eayx,o be a fused-on, 3-
toE7- menber ed, <3t &'{n@tﬁ -%aaémat PLbiftl) S QHRLAN ¥§lwteafag cal

h_ﬂerocycl ic sy. tg@l_ L, ﬁ {n_sugut& tlhr ﬁ?i 202
> %
g S R e

me§: be fused orﬁaé'tf?ﬂ]s"r 2-propPRY} OFGYiME13 neans, for exanple, 3- to 6

- fignber ed, saturated or unsaturated heterocycles which may _:.. contain up
t ot hree diff eresch of whdentmayabe mubet Dattedsby0 opbior81ly 3Ebshitnted
N-fyrrolidi nyl ,c,;Nepiapryi diadytalsNobexmily tadiaapiasy mentiomed phtaiveny | or

N-Bi per azi nyho gredeidbiynpnamas Olcnhet piaeystety, Weshibawayiree ani ne
prgt ons, such %en§9ét1@}g§lﬂp| e, N-piperazinyl, the free am ne protons may
beir epl aced by conventlonal am ne protective groups, such as, for exanple,

4Qzmret hyl , ben Lo rbo nz on
t o8yl | Y oa- 011%5561 %Eﬁﬁﬂ‘ e%x‘f%aP P%oézlﬁ ““’g"“‘l(g % )%?ﬂ‘( %él w“?*’ﬁ‘%

e éal's as dest¥PBE ’C&/]aﬁﬁv‘éa"fp& RIEPD § Fe2Cr8-HELHF ?é]r]a’ Jsca SRR for
Ghipl e, - ~A35: fomRXHRIe. | 24RMBREWIA or 2- napht hyl “or { 0050/ 50559 36
hetaryl radicals such as, for example, 2-pyridyl, 3-pyridyl, 4-pyridyl,

Kryl, 3-fur yTl}e gowrmb‘! yadi®lpys redmpbsedy- ahummyb-oneotsapw%ﬁweral
2- -"Eghl azol yl, 4-tineazobf lthe Sgrcdupac®ioy kpd ZhexRdb|nddicall-desarided abdreofarol yl ,
2-@yrimdyl, 4-pyrdciteyll elémgntr ai dyl, = 5 6-pyrimdyl, 3-pyrazolyl, -
4-@yrazol yl, Jo-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl,
2-m dazol yl, 4 3mgaé-qlembere‘§r I ga@&aeédlor &ﬁéﬁkﬂ'@éd BikerckyBYid dgatay! |
5-#yr i dazi nyl , 91}:%{ gﬂbg)ﬂtud«ed’ bé adi-aeal eﬁﬁi/éal or dlfferent
1,  4- oxadi azol Zﬁ% ¥ in 'é ﬁ:’:gé :Lff%e%n%"ééé ehri
trla2|nyl prefera X‘}“ﬁpﬁ CPé o)ﬁlé Yl orfhg{é(daryz’gfuryl
2 tm enyl, thradlcai it be:.ng poss:.ble for two radicals together to be a
"-?a fused-on, 3- to 7-membered, saturated, unsaturated or aromatic
carbocyclic or heterocyclic system which may contain up to three
different or identical heteroatoms O, N, S, and the ring can
optionally be substituted, or another, optionally substituted,
saturated, unsaturated or aromatic ring may be fused onto this
ring, for Rgl3 means, for example,

TPy

3- to 6-membered, saturated or unsaturated heterocycles which may
contain up to three different or identical heteroatoms ¢, N, S,
such as N-pyrrolidinyl, N-piperidinyl, N-hexahydroazepinyl,
N-morpholinyl or N-piperazinyl, and in the case of heterocycles
which have free amine protons, such as, for example,
N-piperazinyl, the free amine protons may be replaced by
conventional amine protective groups, such as, for example,
methyl, benzyl, boc (tert-butoxycarbonyl), Z (benzyloxycarbonyl),
tosyl, -80,-Cy~-Cs-alkyl, -SO,-phenyl or -SOz-benzyl,

Ca-Cy~cycloalkyl radicals as described above for Rpl,

aryl radicals such as, for example, phenyl, l-naphthyl or
2-naphthyl or
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5-thi azol yl, 050/9dssleei ng possible for the heterocyclic,

C3#€7- cycl oaI k aryl” ‘and 15 heteroaryl radicals optlonally to be
suEstltuted by up to three identical or different radicals. Preferred
sufistituents of the heterocyclic, C3-C$- cGycI oal kyl, aryl and hetaryl
rad,—lcals for RE13 are Cl-(4-al kyI -CooN® - coove, -CF3, 20 -CN,

Cl:CA- al koxy, -2R9a8¥L. TRIEEDLIOEEFD aSph E0K) [exammEn CRRAYTiNG2, 3-OWEidyINHD,

- N~,,pyr rolidinyl 4'Wﬁ¥be|2r€ﬁl%314: 3=fyridr Frovrrollyl . - Npyrpelyzi ﬂytl}lenyl,

- C1- CA- al kyl 3-thNeql,C2-tlidazo)2l, B-tKiazoByl 05-thia2dtih, tjlexbﬂdmyl

ragicals it is eloxazpDESi bhexdzolyl Wo-ppriinsal s, 42§y£ﬁaa§bers S}rirﬁr

descrl bed aboses.g@&%ﬂ{ 1y, 3%{:&56&1“4-?2—3& Pgegﬁragg st [ tuents of
ﬁi&f aﬁ’f

t hg: het er ocycl I:-;.w.s% o3¥ €] Ak kylnia3ky. n

whwr;h two radic er 0
or Far omati c car?oc c?| C. oﬁ Eeaifﬁdgzolgllr ?ﬁf%ﬁ ?th" %ﬁ’rf‘ n up to
thifee different> QR refs R g B 4gn 13‘51%?& e ring may
opfonal Iy be SubérP BObT2 A hot IrFoxaely bn d-yoxaredvl ¢ (rddoxdaedyhesr be
fuded onto ﬂﬂu%f%zhgylfa%ef%b%lZ-@mrnyldomwxuyhkedpsnd:m uz-eﬂurss,

Is flor RE13 in
ﬁ’séturat ed

el'¢fents-. 0 403-aryl, 2-thienjq, 03{th1enY%ﬁ I-tﬁtazolﬁﬂ, 4Sth1Eio491 or‘~a n. ..

..... ..5-thiazolyl,..:. .. . af ......... 0 3. | ....... e:

-J_ L ftt<i eT|/..:3' S - 3. '_’\Sl . W

. g{;a;ﬂg- 0050505885 %Eisﬂ?gﬁbﬁs\:h@f hs_éa; ;&sl&' NG, L %ga i | & rgf. i
besgzof uryl s, ’139%{%?3}32&5& :eg ;ﬁ%légi LS 5;\% g P err(-,ydugtr tF%l Y
pre

el é:ments E are conposed of erre radl cal's for structural el enent
E.Z%zV x-= Preferred s ructural eI enent s are conposed of the preferred
stiuctural el entAffETEELAIPE LGNS 0Fc B‘i‘ﬁ)éﬁﬁ%@‘*‘éfﬁl{-‘he Chffarayelaalantl sl
i nfier medi at es fH1° PREATYL FRUGALE BN RetdyateaGe-Canelkyl  nofQOHas yPRAMeS | €CF 3,
fistituted @8rtf8h Ci-Ci-aikemE, -HEEscoPpORurEOOHmyPhenyln +H@CHe; MNOf, pOHE
k.l i oners or -NHz, -N-pyrrolidinyl, -N-piperidinyl, -N-morpholinyl,

3 -N-piperazinyl, ~-NH-C;~C4-alkyl, -N(C;-Cz-alkyl)s, F, Cl, Br or I.

With the hetaryl radicals it is also possible for two radicals

25 together to form, as described above generally, a fused-on
system.

Preferred substituents of the heterocyclic, C3-Cg-cycloalkyl, aryl
and hetaryl radicals for Rgl3 in which two radicals together are a

30 fused-on, saturated, unsaturated or aromatic carbocyclic or
heterocyclic system which may contain up to three different or
identical heteroatoms 0, N, S, and the ring may optionally be
substituted or another, optionally substituted ring may be fused
onto this ring, are the following doubly linked structural

35 elements:
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pus-e- di astereoners or _a mxture thereof. The use of an 15 enantionerically
pui‘“e conpound RO5Q/ 50789 ingredient is preferred. The conpounds of the
fofula | may also be in the formof physiologically tolerated salts. 20
Thg: conpounds of the formula | may also be in the formof prodrugs where
t he compounds of the formula | are rel ead3ed under physi ol ogi cal

condi ti ons. RefBxamnbes mdythe hemdbting fises cpdrimestitensbfom@yliobrexaopl e t o
greup T in strustamphé, ehenesirespondifil Cdilogtb 04ty 160 bt 2BSy SBIYLEF OUPS Whi ch

cambe hydr ol yzxag,zua@i,_qfls%bmmgrgggc@ £6Q ntyg_@ns to the free carboxyl
grcmp Also suitable are derivatized structural el errents B or A which

[ h de I
pr @or ed ooy %‘?‘* oRei ey ilefta Bogte RaMSaSe (e RECETSORI)

stfgctural el eneh f'é ?t‘ifmﬁ}%alt ﬁée%"érred range, vvh| l e the remaining

stE;ucturaI el errents ma vary widely. In particularly preferred conpounds of

therformul a |, THPLEEEef SERIECWIAS Sifemepks Bhpre conperadupllthel prefarged G or L

 the 35 preﬂ@ﬂlpbﬂradaﬁg@nenmlkeanﬂhé- remai ni ng structural el enents may

~ widelyloln very particularly preferred. conpounds of the formula I,

i niZeach case affle thikgE@indb! SIE tohe afordb BABNhid BiheGi Rferhe B8N st BSr &heir 40

preferred rangepr aﬁanhﬁa mé%ﬂwoﬂx&&fet&gﬁdmeﬁifé@%s t}é&réeéf p¥h dely.
gkerred compo ta Q%ethz%rﬁxgmége B &Ee epLed

t: c} ur al ele &a % o;t g&}t{yrrgl tﬁee .71313 35%‘\?? fd may vary

39t1'.k1| CYt . %Ae‘%a“ﬁb%‘ﬁﬁ%(i%% é’é}re ﬁ?mB%‘PH il %ﬁﬁlgier’eﬁgéﬁf‘é%f*tcbﬁp%ﬁﬁfagr%ﬁ the

f ol ﬂula 1, for exanple, B is replaced by the structural elenment A-E-, and
&. conpounds %é“‘?‘ﬁ’r“déx%ﬁlhe fqmulylemay radgoshe Ut thalfosherfent G 77
he preferr@tl’ss-ﬁ’?-‘ea:ltc@ilélr tolerated galbshile the structural 5 elenments E
@&-L may vary widely. Further particularly preferred conpounds have, for

exanpl e, the20$Theprefmoundd of rhet forahlel e aRPtalGoaps inhendriaréed
fuctural el epidiicuds whidick ertiehBorffdutad Wrathe ! PR S 1Eafd Gelie SF0E YAk
gely. 10 Verynyusissicad @&memls Résddafed %@% nagk liARLED A-E-
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25 physiological conditions to the free carboxyl group. Also
suitable are derivatized structural elements B or A which release
the structural element B or A under physiological conditions.

In preferred compounds of the formula I, in each case one of the
30 three structural elements B, G or L has the preferred range,
while the remaining structural elements may vary widely.

In particularly preferred compounds of the formula I, in each
case two of the three structural elements B, G or L have the

35 preferred range, while the remaining structural elements may vary
widely.

In very particularly preferred compounds of the formula I, in
each case all three structural elements B, G or L have the

40 preferred range, while the remaining structural element may vary
widely. '

Preferred compounds of the formula I have, for example, the

preferred structural element G, while the structural elements B
45 and L may vary widely.
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Very preferred compounds of the formula I in which A-E-
represents B- are listed in the following table, where “compound”
represents the number of an individualized compound of the
formula I, and the meaning of the abbreviations of the structural

5y . 15 elements is explained after the table.
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Compounds of the general formula I and the starting materials

3p used to prepare them can generally be prepared by methods of
organic chemistry known to the skilled worker as described in
standard works such as, for example, Houben-Weyl, "Methoden der
Organischen Chemie”, Thieme-Verlag, Stuttgart, or March ”Advanced
Organic Chemistry#, 4th Edition, Wiley & Sons. Further

35 preparation methods are also described in R. Larock,
"Comprehensive Organic Transformations”, Weinheim 1989, in
particular the preparation of alkenes, alkynes, halides, amines,
ethers, alcohols, phenols, aldehydes, ketones, nitriles,
carboxylic acids, esters, amides and acid chlorides.

40
The general synthesis of compounds of the formula I where A-E-~
represents B is described in schemes 1-7. Unless otherwise
indicated, all the starting materials and reagents can be bought

or can be prepared by conventional methods from precursors which
45 can be bought. '
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ibed in the following publications: 40
DI benzo[ b, €] azegl -6, 11 -dione and substi t ut edn/
Chem 1963
5H pyri do[ 3,2-. AL 1] benzazepi ne- 5, 11(6FD q%
gs Ann. Ch8m JogBe 469-476; Y., caumar
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DMF

X.—(CR,'R,%,-COOH

X.~—(CR,'R,%),-COOSG,
l

Schemes 3~7

Base
DE‘E"Q (V“)
DMF
X.—(cR,'R,%,-COOSG, X,~——(CR,'R*),-COOSG,
H V

Building blocks of type II {for X egual to CH) are known and can
be prepared by known methods starting from appropriately
substituted or fused lH-azepine-2,5-diones as described by way of
example e.g. in J. Med. Chem. 1986, 29, 1877-1888 or DE 1568217.
1H-Azepine-2,5~diones used to prepare compounds of type I can
either be bought or be prepared as described in the following
publications:

5H-Dibenzo([b,e}azepine-6,11-dione and substituted variants -
according to J. Med. Chem. 1965, 8, 74 or Gazz. Chim. Ital. 1953,
83, 533 and 1954, 84, 1135;

SH-pyrido[3,2-c])[1]benzazepine-~5, 11(63)-d10ne according to
Liebigs Ann. Chem. 1989, 469-476;

o R S RS R N L ST Y 13, SN TSRS

lapts according to J.
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30
Compounds of type IV are prepared by reaction with compounds of
the general formula A-E-Ug (VI}, where the Up radical is a
conventional leaving group, for example halogen such as chlorine,
bromine, iodine or an optionally halogen-, alkyl- or

35 haloalkyl-substituted aryl- or alkylsulfonyloxy radical such as,
for example, toluenesulfonyloxy, trifluoromethanesulfonyloxy and
methylsulfonyloxy or another eguivalent leaving group.

The reaction preferably takes place in an inert solvent with the

40 addition of a suitable base, i.e. a base which deprotonates the
intermediate III, at a temperature in the range from -40°C to the
boiling point of the appropriate solvent.

The base which can be used is an alkali metal or alkaline earth
45 metal hydride such as sodium hydride, potassiuﬁ hydride or

calcium hydride, a carbonate such as alkali metal carbonate, for

example sodium or potassium carbonate, an alkali metal or
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‘A-E are synthesi zed - depending on the actual structure of E - by

nating the protective groups and coupling on the 25 remai ni ng

nents by st apdal d1Bsihedse dPknExXagRiRcal deate plcbmgeunﬁlgeof type I
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3 formula Dg~E~ VI1) under the reaction con 1tlons already
20 described for preparing IV. Uz is a suitable leaving group as
described above, and Dy is CN or a protected amino or acid
function of the general formula NSG3 or COOS8Gz. The fragments Dp-E
and A-E are synthesized - depending on the actual structure of E
- by eliminating the protective groups and coupling on the
25 remaining fragments by standard methods, for example amide
coupling. The introduction of A then takes place in analogy to
the reactions described in schemes 3-7.

Compounds of type I in which Xz is N can be prepared as shown in
30 scheme 2.

35
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--(CRLlRlo%)sg-,ggggg, 10 Base, A-E-I1J (VI) DF A EO0O' Ra NR AR
15 ¢ RROITR Rasa Rc NRo (Xa--(CRLRL)b-COON Q)a_ .-(CR
R ja)e- COOSG X 20 The synthesis starts from conmpounds of type VIII

¢h are either known or accessible tg the skilled worker by known

n0ds as descg}l be for exanple, in ﬁarmazie 45 (8), 1990, 555-559. 25
gyl ation Wi t IPS ound of the general formula XI (Uu conventional

égvi ng group as descri bed above for UE) under the reaction conditions
%rribed for prepgying subsgagrces of type IV resglPs in | X The

reactso Opl? Vi 8,4 @R®R }-cass, ipl) gan a0 Schene 1. 30 The
ing of the 9 n§i vidudl fra'g'rrE'n‘t'nZ—a'n'd—t'he el'f minat/i on of x the protective
ps can take g x known proe sses (see Ry

R, Conpr ehensi ve
ni ¢ Transfornmations protective groups: Green%gand Wits, T.,

ective G oups prrganl c 35 Synthesis", New Yol R*~(CRB,) ),-8AGSEN the

of am de |inkages also anal ogous to the nethods of peptide synthesis
escribed_ _in standard works, for exanple in Bodapggdy "The Practice of
de SyntR8sis", 2nd Edition, springer-Verlag 199 A-Bilfvy) Bodanszky

nci pl es of Peptide Synthesis", Springer-Verlag 4Dpig84. A general

ew of the conventional nethods for peptide syntpesis and a listing of

A

swgFabl e reagents c:anerr@over be found in NOVABI OCHEM 1999 "Cat al og and
Pegisi de Synt hesi s s 45 Said anide cougtfng® can be carried out
Wi the aidjef lir?\‘?altl [ coupling reagent R, N Jitably protected
amgao and car boxyl RG> a Rg‘erl vat i ves. =Amot-her hdad corrprl ses the use of
I 50/ 50559 67 preactlvat ed car boxylic acid o’ | v%tlﬂbes preferably of
c *Js—(cR 'R,?),-COOH ) 2
*~——{CR_'R,*),-COOSG,
' X

20

The synthesis starts from compounds of type VIII which are either
known or accessible to the skilled worker by known methods as
described, for example, in Pharmazie 45 (8), 1990, 555-559.

25 Alkylation with a compound of the general formula XI (Uy =
conventional leaving group as described above for Ug) under the
reaction conditions described for preparing substances of type IV
results in IX. The subsequent reactions to I via X take place in
analogy to Scheme 1.

30

The coupling of the individual fragments and the elimination of
the protective groups can take place by known processes (see
Larock, "Comprehensive Organic Transformations”; protective
groups: Greene and Wuts, T., "Protective Groups in Organic

35 synthesis”, New York 1991), and in the case of amide linkages
also analogous to the methods of peptide synthesis as described
in standard works, for example in Bodanszky ”“The Practice of
Peptide Synthesis”, 2nd Edition, Springer-Verlag 1994, and
Bodanszky "Principles of Peptide Synthesis”, Springer-Verlag

40 1984. A general review of the conventional methods for peptide
synthesis and a listing of suitable reagents can moreover be
found in NOVABIOCHEM 1999 “Catalog and Peptide Synthesis
Handbook”.

45 Said amide couplings can be carried out with the aid of .
conventional coupling reagents using suitably protected amino and
carboxylic acid derivatives. Another method comprises the use of
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sypEhesi s, as alg-disblamethaiedtetrachtoirevbanent chlvedfetmndard works. 40

nati on of #iehlpkohetan¥e (Jcohdls bicH ke semaaubdethindlie isdmrapehal,l V,

and VI | hkapsgol AlkeButiindt ol RESE-LURRRGT; @BRersKBAYN dsOdidwmyski | | ed
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monomethyl ether or monoethyl ether, ethylene glycol dimethyl
ether; ketones such as acetone, butanone; amides such as
dimethylformamide (DMF), dimethylacetamide or acetamide; nitriles
such as acetonitrile; sulfoxides such as dimethyl sulfoxide,

30 sulfolane; N-methylpyrrolidone,
1,3~dimethyltetrahydro-2(1H)-pyrimidinone (DMPU),
1,3-dimethyl-2-imidazolidinone, nitro compounds such as
nitromethane or nitrobenzene; esters such as ethyl acetate;
water; or mixtures of said solvents.

35
The protective groups SG which can be used are all conventional
protective groups known to the skilled worker from peptide
synthesis, as are also described in the abovementioned standard
works. '

40
Elimination of the protective groups in the compounds of the
formula IV, V, VI and VII likewise takes place under conditions
known to the skilled worker and described, for example, by Greene

and Wuts in “Protective Groups in Organic Synthesis”, 2nd
45 Edition, Wiley & Sons, 1991.
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The temperature for these reactions is between 10°C and 50°C,
30 preferably in the range between 0°C and 30°C.

Base-labile protective groups such as fmoc are cleaved by
tfeatment.with organic amines such as dimethylamine,

35 :1e§hylam1ne, morpholine, piperidine as 5-50% solutions in CH,Cl,
T DMF. The temperature for these reactions is between 10°C and
50°C, preferably in the range between 0°C and 30°C.

Acid-protective groups such as methyl or ethyl are preferably
cleaved by basic hydrolysis in an inert solvent. The bases

40 preferably used are alkali metal or alkaline earth metal
hydroxides, preferably NaOH, KOH or LiOK;

the solvents used are all conventional iner
for example, hydrocarbons such as hexane,
45 ether, toluene, benzene or xylene;
as trichloroethylene, 1,2-dichloroe
chloroform, dichloromethane;

t solvents such as,
heptane, petroleum .
chlorinated hydrocarbons such
thane, tetrachloromethane,
alcohols such as methanol, ethanol,
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The synthesis of building blocks of type E generally takes place
30 by methods known to the skilled worker; the building blocks used
can either be bought or be obtained by methods known from the
literature. The synthesis of some of these building blocks is

described by way of example in the experimental section.

35 In the case where the fragments Qr and Xz present in the compounds
of type V and VI are a hetaryl radical, the radical E can be
synthesized via compounds of type VI-VII starting from
aminohetaryl carboxylic acids, aminohetaryl carboxylic esters or
nitriles by described methods known to the skilled worker. A

40 large number of preparation methods are described in detail in
Houben-Weyls “Methoden der organischen Chemie” (Vol. E6: Furans,
thiophenes, pyrroles, indoles, benzothiophenes, -furans,
-pyrroles; Vel. E7: Quinolines, pyridines, Vol. ES8: Isoxazoles,
oxazoles, thiazoles, pyrazoles, imidazoles and benzo-fused

45 representatives thereof, and oxadiazoles, thiadiazoles and
triazoles; Vol. E9: Pyridazines, pyrimidines;, triazines, azepines
and the benzo~fused representatives thereof, and purines). The

sty e oo s R ¢ o N T T IR TR e
< F R R R Mﬁ"‘



Oud-€pr esent ati ves thereof, and oxadi azol es, thiadiazoles and triazoles;

- E9: Pyri d®PPRE505B9ri mi di nes; triazines, azepines and the benzo-fused
-esentatives thereof, and puri nes). The 11111 1 J i MD..iSr Yr. ,:r .
. ... ..MMM ~ 0050/50559 70 |I|inkage of these fragnents to E can
take place via the amno or acid ffoanction, depending on the

ctt3re of HKinkygerwithopkse Epamentsd tdohe &dd Ialled Bae kgYaceSvip phepaninioe

iryl deri vatdzvsél&%netié?ﬁra@&naw% Dhe RerupiRased, Byanahegy to the

oW ng publ iy)gath oS he5 | )-2-pyridi necar boai tril e agccording
\D 95/ 25426,  5- (Am ngrrset TF? | ‘ophenecar bonltrl |l e accord| ng to WO

_6741 10 ? fpfm nonet h% ‘)é t%}_ ghenecar boni.tri g, y 3609,

mi nomret hy? )% TOPTINtE, BT T¥L SETRERT IR | Ak ﬁ"ﬁlh%ﬁ N4 1 06741,
_5-i soi ndATERBESY X3P CTHCEY the IHAPHPS BYRE 8 f%’?%‘SS

no- 2- pyrrol i done according to WO 98/44797, 15 Spirocycles such as

i nonet hyl )&zmmazmrpﬁmmymmmm gtcarddnatte HAIIS/25426,
M nomet hyl )5-2amisondtag BE{3i-tbicbhéheurbdn tirideyicarraing &o WCCB/d6TL,t 0 WO

9 : 3887, [ 516 - Akhdesidty) y £-ondighdéQarBoh stazoly woc s axybj ¢ acid and
2 cetate, (3- iﬁzﬁﬂh&%&: Yi-) ~é1ﬂbQYQI4Qc§pro%@é§¥.ﬁ ¥h] &z?e[l%@?y'éd Go acid and
acetat e accordl 1- (3- Am noal kyl') - H-| ndazol e- 5- car boxyl i c
acs

oo PN bt B B L s A o 1

R

iMG- 4- pyr i diT ﬁ@&ﬁ?b?owgﬁ?le@ﬁe PEGARY G tao 9§74 %f;’ Chem 1986, 51,

¥ 2994 N&Fh?lrg"&?l}r??os?sc’bﬁsl di necarboxyl ate in Hawkins at al., J. Og.

1049, 14, 8-¥2@inawethyd) \-OKyt3-#2asRiTel 2 Tifernd HomAch) B6RYEER @Pfn DE

912, k. : I\/é*t(hymn@uea:ﬁwhb-%opyfa-mdspmaé bhpaphald-en-A-¥h ac€kate Khi m

17, 312-&chrdbpdiydo 8o aam/adsely,3-t hi azol e- 2- carboxyl ate in Adans at
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- Lett. 199zc1d7an&9§:%tgtgg?accord1ng to WO 96/37492,
i1-(3-Aminoalkyl)~1H-indazole-5-carboxylic acid according to WO
$7/23480;

Ethyl 2-amino-1,3-thiazole-5-carboxylate in Kushner et al., J.

25 Org. Chem. 1948, 13, B34ff;

Methyl 2-amino~4-pyridinecarboxylate in Podany et al., J. Org.
Chem. 1986, 51, 2988-2994;

Methyl 5-amino-3-pyridinecarboxylate in Hawkins et al., J. Org.
Chem. 1949, 14, 328-332;

30 Methyl 4-amino-2-pyrimidinecarboxylate in DE 2848912,

Methyl 6-amino-4-pyrimidinecarboxylate in 2h. Org. Khim. 1981,
17, 312-317;

Ethyl 5-amino-1,3-thiazole-2-carboxylate in Adams et al., J.
Chem. Socc. 1956, 1870-1873;

35 Methyl 4-(aminomethyl)-2-thiophenecarboxylate in Peschke et al.,
Bioorg. Med. Chem. Lett. 1997, 7, 1969-1972;
2-amino-1,3-oxazole-4-carboxylic acid in Foulis et al., J. Med.
Chem. 1971, 14, 1075-1077;

Methyl 4-aminopyridine-2-carboxylate in Mostier et al., J. Org.

40 Chem, 1955, 20, 283-285;

Methyl 2-aminopyrimidine-3-carboxylate in Liebigs Ann. Chem.
1965, 209-211;

5-Amino-1,3,4~thiadiazole-5~carboxylic acid in Liebigs Ann. Chem.
1963, 3;

45 5-Amino-1,3,4~triazole-5-carboxyic acid in US 3023210;
4-aminopyrrole-2-carboxylic acid in J. Med. Chem. 1983, 26, 1042;
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f in Liebigs Ann. Chem 1963, 3; 457%- Amino-1, 3, 4-t hi azol e-5-car boxyic
in US 30232Ke+hyl-3-dmineppyazcilees 2:arhriihiyl acidadndhdta FhembGca@hem

26, 1042;1900504H(08569 71 1-Met hyl - 3-am nopyr azol e-5-carboxylic acid
ta Chem &aaadhyl_w%nawraz?&ie-s_d!&bbwh% A epYLaY @teaB- cat hmgyl i C
in Lee et CHem. Posodr sohem 1989, 54, 428. 5 Conversion of conpounds
e generaf fornula XI and X'l HNRE3- ( CRE4RES) f (QE) k- (CRE6RE7)g VE (XI)

..-|§4RE;2 T\IRé?Q‘?E 6RE7%"%“‘(\/5@C&§§§|§)7?§“%&%8 gnp’%u a(} 'Iczg)e general

(Qd: k- (CREGRE7) g VE XI\Q;1 -- 15 where VE is COOS& or cantake
pl by met hods known t B¥% e(%fﬁa&w(%}kéﬁéﬁd)gﬁ@scrﬁﬁéd for exanpl e,
| ng 97/ 08145. These bulNfdioRg ReP rcies OB 2er (CREFREHNWbE coRarted either
diggctly - imothe case of the corresponding free am nes and carboxylic

aci - or aft eintoctomponats I eﬁetd@aeﬁptfe%ﬁm groups - into conpounds of
t e general formula | (scheme 1). 25 However, |s aI so p055| ble in

_ |plefor A to be inprgdec 1r 85,488 dil i nt o conpounds
of ggype V, in which case ﬂ%edgﬁg E_i@ge f‘ ( tlongxﬁgn be used, just
asan variagts not descr &4 Eh 78 X0 ﬁ §c)n°en’és 3 'nunmber of
meg@iods for introducing A are described by way of exanple, using in each

reacti on TSHEi M5 SsCRIGMPRNE Ui tabl e for the particul ar reactions.

“S MDr eover possi bI e to nmake use of variants which are known per se but
are not next tekedlser by RSthofls known to the skilled worker and

' described, for example, in WO 97/08145. These building blocks can

20 then be converted either directly - in the case of the
corresponding free amines and carboxylic acids - or after
elimination of the protective groups - into compounds of the
general formula I (scheme 1l).

25 However, it is also possible in principle for A to be introduced,
as described in scheme 1, into compounds of type V, in which case
the stated reaction conditions can be used, just as can variants
not described here.

30 In schemes 3-7, a number of methods for introducing A are
described by way of example, using in each case reaction
conditions known and suitable for the particular reactions. It is
moreover possible to make use of variants which are known per se
but which are not mentioned here.
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45 g i | . .- v, sY 0050/ 50559 72
Sciene 3 o 5%?&}%54” k (CRF}g ~—~ H2N-RCN-(CRESRE4)| (% (C

'R )c  + TMB-N=C=0 H AE-1 H2N-(CRESRE4) 1(00k (rFVREr)9 D, O10 ({ )k (cR
g+ R-N=C=0O RNH ~N- (CRE3RE4)i AE-2 H2N-(CFYRE4)t (Ok (CVRE )$ (E S.
%e-a. RNH (N (CRE'RE4)r-(O )k (CRE RE2r)9-E R N=C=S H 15 + AE-3 0
(CFVRE4)1 gereme BCNYRE' ) g RNH-kHr (CRr RE4)f-(Oe)k (CFVRer)9 DE + R-NH2
AEE? 20 HZN- (CRE3RE4), (OE)D (CR eRET)9.. S RNHA . (CR3RE)f-(G )k

:1; RE)o; + RNH2 HAE-3 25 Ureas or thi oureas (AE-1 to AE-3) can be

pr§ ared by Coa\/’?% qal(%%kr}&?ﬁjﬁs,gz%of organi ¢ ch mstry, for exanpl e by

refeti ng an g sdc hi-acyapat eH W ). -
Biopriate in an i ner-pmé,pjc\égnt wi th heating (Hbu {?é%k %I y s'\/I 1, 157

f-seq.) (schene 3) jr Y30 Schenme 4 shows by way of exarrpl e tRe 4
pr g@ar ati on of conpounds of type AE-4 as described, for exanple, by

Bl gkenoore et #N-ORFREAHQ),~(OR AR dn, Chem 1987 (22) 2, 91-100, or by Msra
et & | n Bioorg. Med. Chem Lett. 994+ 4nm§. ,,(214!6@4)2@ cn’?ﬁggﬂdg 45
. coL 18 0 % BN=G=0 . ~s:' L. M 2=N i THIA . t4F1
L. .. .o,yn?.' .. . f~8 atel 0050/50559 73 AE-2
H N-(CR¢*Re )~ (Q)~ (CR R0y g
————=  RNH"\ - (CRR~(Q),~(CRSR), -0y
+ PR-N=CsS H
15 . AE-3

H N-(CR*R)y~(Q)\ (CRSRy)-0, ——

RNH lN ~(CR&*Re%)~(Q),~(CR*R ) -0
+  ReNH2 H

AE-2
20 H,N-(CR.*R.%) ‘.(os)k-(CRESRE")g-DE —ee j
RNH

+ R-NH2 N— CRRe,~(Q),~(CRER:Y),-0;
) H

~ AE-3

25 Ureas or thiocureas (AE-1 to AE-3) can be prepared by conventional
methods of organic chemistry, for example by reacting an
isocyanate or an isothiocyanate with an amine, where appropriate
in an inert solvent with heating (Houben-Weyl, Vol. VIII, 157 et
seq.) {scheme 3).

30
Scheme 4 shows by way of example the preparation of compounds of
type AE-4 as described, for example, by Blakemoore et al. in Eur.
J. Med. Chem. 1987 (22) 2, 91-100, or by Misra et al. in Bioorg.
Med. Chem. Lett. 1994, 4 {(18), 2165-2170.
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77 Conpounds 8&0% eneral fornula AE-13 can be prepared in analogy to
Froeyen et a59 orus Sul fur Silicon Relat. Elem 1991, 63, 283-293,
AE- 14 in anal ogy to yoneda et al., Heterocycles 5 1998, 15 1Q 1, spec.

| gsue, 341-344 (scheme 7). The preparation of corresponding conmpounds can
Eo take place in analogy to WO 97/36859. Conpounds of the general

ax.mul a AE-15 can be prepared as in 10 Synthesis 1981, 963-965 or Synth.
1997, 2Tofydunds 208 the /dEherat. formktsl AE+IB aaal g prepaded Anganalhem

1 56 (6) t821€xﬁre§8@?et( st hemhosphoxbe heBus sill3cdd RdaSt. Tedel hygsani ne
£idine S ﬂzﬁ*a%‘-wﬁcanﬁ% ted GhkedadCBtRE ), Heterodilres - 20 NN j -

atfa 1, 2- 5Etlg e %d Cl'?%;{ CE% Fée,m)l e Kedt!
'0?4 NG (E ?srp (= kg% Gpangs can 4] *‘g%"iﬁﬁﬁ Iil“:’ﬁ)al‘:‘jﬁ%t qif%g%ta

.4, NH= 30 %8>-16 The invention further relates to the use of the
'f-.uctural el errent of the formula l., 35 -GL IG for preparing conpounds
;_; _bind tocpnp@@disn°§ é@emwalmrmhba iNfrbhtdapnbe (pmepared @sat®es to drugs

#t her rel at ag-16 jphanakgguts cal om.epaéxa.t i1eps5, fs@r (6,0 2a66d2282d (ghatent er al
, cont ai ni ngyat | east one conpound of the 45 formula | iz} addition to
vent i onal pharmaceutical excipients. 0050/50559 78 The conpounds

acjor ding to the fovention can be adm nistered

15

!
1.} H,S; Triethylamine
2 l;zlridinc s/
NC-(CRIR,-Q)-CRRA, D ) reh CHiOH | CRERN-I ORI, R

20
_ NH,- acstate 1,2~-Ethylenediamine
. CH,OH CH,0H

HN N
Hzﬂy—' (CRg*Rg ) ~(Q)~(CRPR."), -0 EN\>_ (CR¢*Re*)~(Q)~(CRS R, -4
H

25 : AE2-15
. i 1)NaOCH,, CH30H .- _-N
NC-(CRRg )~ (A, +CRFR,N, -0 : - E \>"' (CRAR)~{Q), ~(CRFRN,-0
; 2} -7+ (Nﬂz o ll:
30 : TN, AE2-16

The invention further relates to the use of the structural
element of the formula Ig
35 :

-G-1 I
for preparixig compounds which bind to integrin receptors.

40 The invention further relates to drugs comprising the structural
element of tfhe formula Igr.

The inventidn further relates to pharmaceutical preparations for
oral and par.fenteral use containing at least one compound of the
45 formula I in addition to conventional pharmaceutical excipients.
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o al |y or par gp%s?%éy g (subcut aneously, intravenously, intranuscularly,
i Bt r aperit onea a conventional way. Admnistration can also take
pllce wi th vapors or sprays through 5 the nasopharyngeal space. The dosage
dighbends on the age, condition and weight of the patient and on the node of
adi nistration. As a rule, the daily 8Bte of active in redjent i s between
abput 0.5 andTB® TAEPREPIT 2¢ECHHAY YithRtinyenbion céﬂrﬁ%r"g’ﬁ‘%%’ﬁtﬁﬁe%nd bet ween
aut 0.1 andorablngrkeprsntirblyvwésuheutaneopatentidtpevergibhi st rati on. The
n@ggel conpoundstramesbelalyd imtrepevidohealiyl) twla doovertiigunal wayhar naceuti cal
fg __‘_ms, for exammifisavatimoebrthieb {dde pradeoties vapbrs all epsaysCeansoghs,

lders, gr afuheSnastpRRAfIgel i face SOl UtiONS, ointnents, creanms or sprays.
2ese are produced in a conventional way. The active |ngred| ents can for

¥S pur pose p S th nventi on I har ceut Lds such as
5l et bi nder% %‘Qﬁg g&’en\% ch Ehic g?er’vgg | \J/'té}s‘)c’n arrgl e 153 S|fn% Q ts, flow

g
-r egul at or s, pagieny |a8?z‘3‘r ggev%ctdf sfra epgaamrg €r g g?"f iYer s,
vents, rel 8958-% GRFHE &Qgﬁ:ﬁ%"enﬁrft AR i §h°“§n8f%ra“8r oh et/ §Ht°fgases
(§:. H Suckkrbogy waight P oXak Afrisisiaativn pnd| hesween EHofEQ \ie R g,
St t gart, 199D) mg/ ke ofdendyi weighti om parenyeradbadmindstiativhi s way nornal |y
Ce tal n from0.1 to 90% by 25 weight of active ingredient. The invention
f WEt her rel at emet fotdlecofuals td BOMRRRUNIS cBhvéit@oniDIswulia dr Loguiw oduci ng
difigs for the dnaeaidmiticdl di8S2%88 exbRSle %”Q&é&l‘i%doér tlrerh O BUtas | can be
ufed for treatingchuman and 30, anerel o %Em%es H38 1 € eungautaﬁowe
fopmila | b Nl ileOL] flne' saggg t éo%%c } 4 SHLARRL Gona

f £ o

pr erably as |nte
V\ﬁl ceh:" THeR ?lcﬁnrgcre |§p??ﬁ/ vgﬁocegge hey can
ferabl y be Ui gd M °BF YTt e PRATTGES ‘ffdfaf'rae‘ﬁ}ts R &fs & PHYRRfeh, for
inpl e, t her ebqlé‘l%g(@@%ﬁﬂe PEREIVALL YO teRbekedtsinkeeEAtSs EIRY t hei r
ral | i g@Rdeegulnkonse npARYASiZATse HeettdpanAsants pIddFReREMERN |y bind to the
40 i nt egremelsdtiggrsersalivantsn rehessebeloiod pgantsednhibyigandser abl y as
nds of theamive8 pmvpellant gagepicf. dndsdakert etealll ngPidirseasesisciie wWhi ch
aVP3 i nt egrddhnb BRAR!, Orhilefe lvatQby £ Btutbfit+¢ are 1) ef rhe akiyidisstta€bnt 0
duce drugs fd¥nst 6¥alihed th 4RidwaQasRmally WBhedin EO6m @XANPS Bosthere is

ssive i Bsefaght Ok aQ@;‘ygegﬂgggzﬁeava i ntegrin recept or and its natural
nds. cs. +"a’. ry,..... Fibrk : .. , .t C;i.. u~io

£0150559 79 g, CoMIOH S RLr (ASaLS) T Aud oBL HPLEL eéoqgkxnags o iR

,gf formula I for producing drugs for the treatment of diseases. The

& compounds of the formula I can be used for treating human and

30 animal diseases. The compounds of the formula I bind to integrin
receptors. They are therefore snitable preferably as integrin

g= receptor ligands and for producing drugs for treating diseases in

3 which an integrin receptor is involved.

111
i

O-TOT T-TV9>SDODT —

;5; 35 They can preferébly be used to produce drugs for treating
. diseases in which, for example, there is excessive interaction
between integrins and their natural ligands.

The compounds of the formula I preferentially bind to the ayB;

40 integrin receptor and can thus be used particularly preferably as
ligands of the ayBs; integrin receptor and for treating diseases in
which the ayf; integrin receptor is involved.

They can preferably be used to produce drugs for treating
45 diseases in which, for example, there is excessive interaction
It 3 between the ayP; integrin receptor and its natural ligands.




i gf | uenci ng é g}aébgsé)rocesses or regul atory nechani sns underlying

i di such as, for exanple, inhibition of angi ogenesis or
treati ng the foll owi ng di seases: S cardiovascul ar di seases such as
afneroscl erosis, restenosis after vessel injury, and angioplasty
Reointima formation, snmooth nuscle céfl ni gration and proliferation), 10
Lt e ki dney Fh?IWE°“%P§9@?€§P§“&§SI)(§I?&B%Fﬂ??-’é?%h’@?ép%?% es such as,
¥ exanpl e, idfhiserieg metabeldst byoasssehaunsedildtary mechanisngs bl ood
Mt el et - nedi ahéerlydsg patiogiErudismsesy tsarhads,t ioorbasple, ishibikdoen

fo"_ exanpl e,g in tunor netastasis or tumor growth 20 (tunor-induced

f?,:f’ 0Qgenesi s) ¢ 08! QQﬁﬂﬁj iddaag fxfc%oégtétﬂ r@Jél@Eo?{&' L:E@Eéﬂob@é"after

clgnotaxis an gstn%gg f’%&: % lgg%a”?&éﬂ)% on2%mb@l bl ood
p@Bssure, psorl 23 ? Baget I'sease,” malignant
higer cal ceni a™ T"r‘éieaé’ﬁ %/l"b"gg%’f F*Pet etfﬁ“é OR)irnf | ammat i on, wound heal i ng,

di ac i nsuffi ci ency, CHF, and for antiviral, antiparasitic or

‘i bact er i ¥8 achte d‘&fln%hcf-api@fﬁwyl axis 30 (adhesi on and internalization).

- following exanples illustrate the invention but the selection of these
npl es i s neamngiédeneshgras8bciateBynidrebhgiopranidscsuch .2k, Pfer wixansXe,

aration ofgihbetilicktiddgathp oSrhchadbidinbthritis,
)-[5-(2-tert-butoxy-2-oxoethyl)-6-0xo-5, 6-di hydro-11H

nzol[ b, I t | 0 t
- )- (6- o%ﬁgﬁ%@ F;EL 3%%%9%%%%%&%[&8&%% dé%’%‘l’%?ep?‘%@fig%%ﬁ%ﬁ?ét ate

& g, 96.7 dded dr.opwi s a s enS|on of
o of NaHngazwe'o .rﬁp?r#%eara PI% TeBe myaﬁaﬁc{ﬁaﬁ W5t o SRR%h 0 and
rred for about V't 0050/50559 80 30 min for ng ete formation of the
= Then t &2RCBtR ?PChtﬂfsonﬁ%étxa’P%le('lén 9’—“@‘01 9@"-?*5 §9) ORPTRHIBEPERd t he

25 high blood pressure, psoriasis, hyperparathyroidism, Paget’s
disease, malignant hypercalcemia, metastatic osteolytic lesions,
inflammation, wound healing, cardiac insufficiency, CHF, and for

antiviral, antiparasitic or antibacterial therapy and prophylaxis
30 (adhesion and internalization).

The following examples illustrate the invention but the selection
of these examples is non-limiting.

35 I. Synthetic examples
I.A Precursors

Preparation of the building blocks

40

Methyl (E,Z)-[5-({2-tert-butoxy-2-oxoethyl)-6-oxo-5,6-dihydro-118~
dibenzo[b,e]azepin-1l-ylidene]acetate (1)

A solution of methyl (E,Z%)-(6-ox0-5,6-dihydro-11H-dibenzof[b,e])~
45 azepin-ll-ylidene)acetate (27 g, 96.7 mmol) in 100 ml of DMF was
added dropwise to a suspension of 4.7 g of NaH (60%; oil removed
with n-pentane) in 400 ml of DMF at 0°C and stirred for about

el o VL R R R L AR s AT LR L AT SR MR t1 —



-, uo. 10 31@ rﬁ%;\ﬂs [M- tBu + H+] = 338; 1H NVR (DMVMBSO d6, 200 MHz)
f" m xture: ?%ﬁ/ 65-7.1 (m SH), 6.3/6.25 (s, 1H), 4.5 (m 2H), 3.6
(_ 3H),.1.35 (s, 9H). Methyl

[ 8= (2- tert- but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11-di hydro-5H ~... 15

dbenzo-[ b, e] azepin-11-yl ] acetate (2) Wet hyl

(& 2) - [ 5- (2- 1 3} miBuf e FoRPIRtGeEPRmatien ®fothe @ndphy Fhen 14gFt~butyl

digbenzo[ b, e] aboioncdtiatel i terfepacet.at mudl)( ¥ds g,ddéﬁm rhenixwese wesaken up in
1%t of 1:1 CHefi¥rethat cacesoat ebardl.nfi eronedikimn agied® 8Bi1gsolutdatal yst
(§#8% Pd on cagbonkded @ @hétnu&euy@%ndhmeg%&keﬂt@né{actmadeés@uaressure

0 =120 bar fsogagltaﬂen dg ELL zb ah" ggght&tu\é%@a M@cw {1 B0 and

giporation o ation

p duct as a% a’? ?gr]\/% % {5 }%%
(BBO- d6, 270° B’r‘g&t r’iﬁ‘S’EF B 37id EFOEHT 4.8-4.6
(f 3H), 3.65F%%s (s, 3H)r 3.05 (m 2H) 15/1 45(s OH). % ..._ 30

1% ( 2- Met hoxy- 2- oxoet hyl ) - 6- oxo- 6, 11-di hydr o- SH-di benzo[ b, e] - azepi n-5-yl

@t at e (3)10VBL hy/Ig7( BSY-MSt Mt~ lbeto!x‘ﬁ‘*EJoi@&t hyl ) - 6- oxo- 6, | 1- di hydro- SH 35
dienzo[b e] azppiMR- {dMsp-Hec etoat ez} €30 rBxture’7 5 3ppmpl7). 65eb. 1t alersE)p in 100
mg-of CH2C12 gnsle.at O, 1490 a1 b, BEA Wwke(added, and ($hesylxture was
#rred at OC for about I h and then at RT. After the reaction was

| ete, the ur ed Xl t4h _ ex2X and agaln
st SHRILE S 3%3;_ e e
g t'alllz |on romac %58 of white solid. ESI-I\/IS[IVHrH+]
” 1H NMR_( DVBO- d6 400 di ast ereomer m_xture: Gé 7.7-7.05 45
- SH), 4. 85MFERYY (E/ D9l 3= 2ofe strtrR“ny-Z'Qxe?@Y&s goxo3py dghxdr"('r’rﬂﬂm)
/3 05 (dd, dipﬁnzo[b,ela.;zepzn-,ll-—ylldene]%petateal {41-g, 4104, 2 pEEl) wWas: - oS3,
. ¥ o t]xkewtkken o &x.1 1 of 1:1 CHiOH/ethylaacetageecwia\\Miter)@8GHEOB50E 81
tt Butyl 306530 03 @,fléathﬂyydr(cmsl—bdildnenzmh(ob)eliamepmm y&9 acetate (4) a)
hyI (E 2Z) - bgasogenatéd dithyohcoudded di freszafd of) 22@ pan- £dr 23 h.
ylv dene) acet atr@1(62 i8n thiBugh Wi te \WaSsHY P90 2EcH iafd levhpbra®fondboxane
vw £h 3.2 g of Rd &hBYaod phakEPVEsatadOf aNg d8GnRARydr¥gehfdon Fhddueat i on
ough Cel i t ggapd;3QOCENLr ation
25
ESI-MS [M - tBu +H*] = 340.05;
1H-NMR (DMSO-d6, 270 MHz) diastereomer mixture: & (ppm) 7.70-7.1
{m, BH), 4.8-4.6 (m, 3H), 3.65/3.35 (s, 3H), 3.05 (m, 2H),
1.5/1.45 (s, 9H).
30
11-(2-Methoxy-2Z-oxoethyl)-6-0x0-6,11~-dihydro-58-dibenzo[b,e]-
azepin-5-yl acetate (3)

OO’“IIOCDOU)

Methyl {5-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,1ll-dihydro-SH~-
z 35 dibenzo{b,elazepin-11-yl)acetate 2 (30.5 g, 77.5 mmol) was taken
i up in 100 ml of CH,Cl, and, at 0°C, 150 ml of TFA were added, and
the mixture was stirred at 0°C for about 1 h and then at RT. After
the reaction was complete, the mixture was evaporated, and mixed
'3 with toluene 2x and again evaporated. 33.6 g of a yellowish oil
40 were obtained as crude product; crystallization from acetone

afforded 14.8 g of white solid.

ESI-MS [M+H*] = 340; E

1H-NMR (DMSO-d6, 400 MHz) diastereomer mixture: & (ppm) 7.7-7.05
45 (m, BH), 4.85-4.6 (m, 2H), 4.45 (m, 1H), 3. 6/3 45 (s, 3H), 3.3

{m, 1B), 3.1/3,05 (dd4, 1H).
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of the filtra d 62.3 g of white solid, which was then stirred

¥ih n-pent anégsél(s;g%%& 7 g EST- [MHP' ] = 282 b)
hyl - (6- oxo-5, 6-di hydro- 11H di benzo[ b, e] azepi n-11-yl)- acetate (25 g,

=7 mol ) was dissolved in 145 m of 4:1 15 di oxane/ H20 and, after

@i tion of 4.98 g of KOH, heated to 81 ux. A further of KOH were

j"{ after ZtHrtﬁ“ﬂ:ﬁ (Gt'ﬁé°T%éér§8Wd\m'55%§ﬁb¢@°ébr?}?éepéﬁtﬁ‘é'ﬁ)m' xture was

fcent rat ed asetatef €@ addition of H2O and adjustnent to pH 2 with 2N

., extracted 2x with CH2Cl2. The conbi ned 20 organi c phases were washed

h saturat eayNagetisal ok ) MR (6-dhio-50s (VB peX-1ancipRALEIS Jedbeebinlhip- Ccrude

ngt Ngbza md ymﬁhg&wey §) 1779e8 Ml PaPRPaAsRnaRE din g 1 21.5

=l - | B¢ X .2 of Pd X! % op carbon) at 60°C
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p&iod of 1 h, 5. g?‘h’d’aﬁﬁﬁé cﬂéﬁf% . BetiA- X%‘Elhlwafﬁ 9 g)

g e added 30 drﬁb%ﬁ S5iTped With We‘P?%téé‘Fron vvas corrpl ete, the mxture was
eporat ed,&nd the residue was taken up in CH2Cl12, washed with NaHCO3 and
sdtur at ed NaCl sob8tT an, ESF-MSd [ MY ] co2é@nt r at ed. The brown solid obtai ned
i.thls way was purified by stirring with nmethyl tert-butyl ether.. 35 26.9
o ES! | 1S [ M) Bukisly 2= (86508, 6 i) bR (127 0uiMdazo BB 6E)in-01.4p0) 10, 55
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‘wer e added; an§°RrFRMTFRRRd AR §tarqdr"~§h°‘h9|f 5100 AP ASIHFERSTEER, at RT

g of ethyl ~. PBOBOFSHSED EGD. PEsABIRd0 B oridheCiSlad Fe BPERRde and, a

stirriné@at RPrgamic phésesf wexch¥rshedt BGtE GaRurgtednfaek [ppllution,

ynopr opi onat e (@r8ed))(Mgedg amdidodcentirateda Thard¢ivee Prdgducthebtminediria was

sut ed wi th CH2C%8is jwagasiedtitrtdd W2th ndpegthnenand drdeds r at ed.

( il (CH2A 2/ CH30H | to 25% afforded 1.2 g of

i required prodygls g, ESI-MS [M+H+] = 268.05

25

if ¢) (6-0Oxo-6,11l-dihydro-58-dibenzolb,e]azepin-ll-yljacetic acid

_§: {18.8 g; 70.34 mmol) was suspended in 80 ml of benzene and

: heated to reflux. Over a period of 1 h, 5.3 eq. of
dimethylformamide di-tert-butyl acetal (75.9 g) were added

30 dropwise. After the reaction was complete, the mixture was

evaporated, and the residue was taken up in CH,Cl,;, washed

with NaHCO; and saturated NaCl solution, dried and

concentrated. The brown solid obtained in this way was

purified by stirring with methyl tert-butyl ether.

35
26.9 g; ESI-MS [M-tBu+H+] = 268.05;
l1H-NMR (270 MHz, DMSO-d6): 4 (ppm) 10.55 (s, 1H), 7.8-7.0 (m,
8H), 4.35 (m, 1lH), 2.75 {d, 2H), 1.2 (s, 9H).

40

Ethyl 3-[1l-(2-tert-butoxy-2-oxoethyl)-6-0x0-6,11-dihydro-55-
dibenzo[b,e)azepin~5-yl]propanoate (5)

tert-Butyl (6-oxo-6,1l-dihydro-5E-dibenzo{b,e)azepin~11-yl)-

45 acetate 4 (2 g, 6.18 mmol) was dissolved in 25 ml of dry DMF and,
at 10°C, 2.1 eq. of KOtBu (1.5 g) were added; and the mixture was
stirred for about 20 min. Then, at RT 2.5 g of ethyl

LS g - R ST 5 .5 0
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i3el 2.0 g of guHd/eas gd precursor. ESI-M [ MtH+] = 424.15 10

B 11- (2-tert-But oxy-2-oxoet hyl) - 6-oxo-6, 11-di hydr o- 5H di benzo-

(¥ ej azepi n-5-yl | propanoic acid (6) Et hyI

’11-(2-tert but oxy- 2- oxoet hyI) 6- ox%3 11-di hydro 5H
PO

ghenzo[ b, e] te 5 was 15 di ssol ved
i 15 m of Rﬁ?ﬁ?&ﬁﬁ%’gﬁggg dﬁ?t@%ﬁ?ﬁ gf’ﬁn a(fftéﬁ T#"E"B? 34 B, 5%t i rred
b5 RT. After t e #%F&P%siwmew ethyle DROUQRTPRIQRETSa kP f ) S¥BTRi th 2N
L and, aft etddgdeifiton SfFLLOMICL2b, waehiktNEe Hvasatibutiasd wABICICEsh2ut i on,
and  comsded rveittddB,R0d2i8b and dobtediTabdd i Bhtbhdtogrdgiy bh; silldchVR
#8150 d6, 260getHzIEAl AAIRORANRE P9t WESradd (RRMYy Jf he /x&uirkd pritfct
B3-3.8 (M 3ddd 230 3y 3£ IndrPea@bl badRRdoPY H20), 2.75 (m  2H 1.3/1.2 (s,
g, 25 tert- Butyl [ 6- (4, 5-di hydro-| Hi m dazol - 2-yl)-3-pyridi nyl ] net hyl -
§: bamat e (t r a.t ( a) tert-butyl

cyanopyrl gg @?‘ﬁ@ hy%grﬁ%mte (5.0 g, 30 21.43 mmol) in 300 m of
OH were mgq % sodi um net hangl ate. After 1 h at RT, 2.6 g
et hyl endi dfitha(q aFo‘?}’rﬂ Y TAOFORENTE ) abtrdd - rtd -Sihydrat SBvdibenght . The
ction m xtmrélmlé‘vap‘ﬂrwwma a¢id f&bsulting residue was stirred with
'xture of 100 mM of CH2Cl12 and 1 m of CH30H .35 Insoluble solids were

-‘Sogs phfas;aglﬁféi%die.dbﬁs t3:11go£>f2.a Wdage S0l gha ESked aLthJc'iJn og2 /7. th ‘118
e V- 0 A 7580 PLIbEL W
g of TPA and, 9 %,E s%gﬁ %‘E ) %{golgcalt L é&gﬁgﬁwﬁl %%%‘%i%g m xture

iorded 1. 75%%(:3 EY %ﬁei%“"%}% L QUL WAl ¢ g ‘#’Eﬁgg‘b rrp oyed further.
M45 0050/ 505 %" TRe A Re Tedtirea™Sr SPLviRRy was obt ai ned by
m nat | n% t f ?fl’ p with TFA (under standard conditions); the
‘ sal ts were then enployed directly in the appropriate
ipl i ngs. 5 ¥ei®t 9BESH-MS HMysRe tHildazA0- 25y | net hyl carbamate (8) 3.32 g of a
6 NaOCH3 s oFHHYMB n{ DNEPedtd @00 MEZ )t @iastbreorer mixture: d (ppm) 7.75-7.05

{m, 8H), 4.8-3.8 (m, 3H), 3.5-3.1 (m, overlapped by H;0), 2.75 (m,

2H, 1.3/1.2 (s, 9H).
25

tert-Butyl [6-~(4,5-dihydro-1H-imidazol~2-yl)-3-pyridinyl]methyl-

carbamate (trifluoroacetate) (7)

a) tert-butyl (6-cyanopyridin-3-yl)methylcarbamate (5.0 g,
30 21.43 mmol) in 300 ml of CH30H were mixed with 3.55 g of
sodium methanolate. After 1 h at RT, 2.6 g of ethylenediamine
(hydrochloride) were added and stirred overnight. The
reaction mixture was evaporated and the resulting residue was
stirred with a mixture of 100 ml of CH,Cl, and 1 ml of CH3OH.
Insoluble solids were filtered off with suction, the filtrate
was concentrated, and the residue was taken up in H;0 and
again washed with CH,;Cl,. Evaporation of the aqueous phase
afforded 5.3 g of a white solid; ESI-MS [M+H*] = 277.2S5.

0.9 g of the Boc-protected amine in 20 ml of CH,Cl, were mixed
with 10 ml of TFA and stirred at 0°C for 2 h. Evaporation of
the reaction mixture afforded 1.75 g of a yellowish oil which
was immediately employed further.




cganonet hyl cypBayBbes93 9; 19.21 mmol) in 20 nml of CH3OH, and the 10
ture was stirred at roomtenperature for 1 h. After addition of 3.4 g of
2- phenyl enedi ami ne bi shydrochl oride, the reaction mixture was stirred
@t her overnight and then added to 1 ? m of H20, and the resulti ng solid
:;» filtered of f_and drled I n_vacuo. ; ESI - :248 15;
* NVR (270 Mz; TRVESB88) SfuEh °{2f"66g?% reiFgl‘m?"’%ﬁ'\@t% 7.05 (m
£, 4.15 (d, 2H?1”T-n2§“€% thgHjoc gRanpaiithe TFaq(ndey f’b’rndPEﬁither reactlon
- obt ai ned by ponditienabt ithe is0datRst THR otad tov wareTHRen gnpboyest andar d

c d| tions); theireulgttnl theAammbpsiater eodgdléngenpl oyed directly in the
aroprl atescouplings. tert-Butyl

1
f

8 i dazo[ 4, Grbliwyi dif-pdnylhRiaB¥1 0Ak chDama®® ¢y xture of
t butyI cyanorret hyl carbamate (1.61 g; mmol ), 2, 3 di am nopyri di ne
56 ; 8 I m of CH30H
edgat 581(? f" )z gkg.a eﬁ(}’a{ %Xéé ﬁlu(t%"gg ceg:ﬁ a& edmgg Qe& ';t reS| 3 vvas e
Jgen up |n SRR Eff?'(ﬂﬂ'“@ a(r’?dgf n]|9 g?éﬁ“ PII’ gﬁ A“E: O@ 7 Ehanger

et ate ﬁ%r""laé SEAREER1 3T rR%‘het\ﬁ@He‘éa&"}E%nﬁqraﬂ'l Bn REREE cﬁﬁ’idbﬁ’a‘i’b r aphy
S| | |ttfa3gé|9 eEd ergicredianise fhisgdrachdoridef the repetiey ed

35 EExtM [WosHefirre@/firtSed viiviighR7 Gnd/iihen DMIEAdE) 190(phE 8. 30
7. 900 ankHihe Tebblt{nyg sblizheas |filtered @€ nartiHjiried 48 ¢abuo2H), 1.0
The amine required for further reaction was obtained by 40

' r)atl ngstHQsBer syToM® M+l TFAgg URder standard conditions); the
bt ated TFA salde mbeuééleanﬁnals?y@ pfihf AGLEY ) GhE ZaQMﬁFiB' ak %m,
Bipl ngs [17 (0% ﬁxrdﬂl ny ])5 idplﬂﬁrl |2r§y ;rr%ta)glnam ne

L E guz - Yeed gAML Lo 20/50 84 a)
1§er t - But él o& 81“?3‘?)%%39‘& M?{’b g?g‘étﬁ"al‘ﬁ%s #2ped B 33 mmol ;
ared a PR FhpEGhIERUPaFILE BFR ¢ (hafeE s‘é&ﬂ?ﬁ% centttdnEsYL (16),
g1- 2365 (1999 isokitedi THb(spdbs M?regélem epgloyet diggctit ipcthe
t hyl nor phagareprigeccoypldnds 6 benzyl chloroformate (12.6 g) were added,
the m xture was stirred for about 2 h. It was then concentrated, and

resi due vas-batln 3gpinidacbP52b ipadhd Wyt Rettdtuariaadtdla@) sol ution,
gg.- and f2sltered. The residue after concentration was 23.5 g of a yellow
B whi ch wasp GfixehAd loeZ 86k ha8y IRy BNdmethylcarbamate (1.61 g; 10 mmol),

2,3-diaminopyridine (0.56 g; 5 mmol}, N-acetylcysteine (1.68 g;

10 mmol) in 10 ml of CH3;OH was heated at 50°C for 89 h. It was

then concentrated, and the residue was taken up in a little CH30H
30 and filtered through an acidic ion exchanger (acetate on

polymeric support). Renewed concentration and chromatography on

silica gel (CH,Cl,/CH30H 5%) afforded 1.09 g of the required

product:

35 ESI-MS [M+H*] = 249.15
1H-NMR (270 MHz; DMSO-d6) d (ppm) 8.30 (m, 1H), 7.90 (m, 1H), 7.45
{m, broad, 1H), 7.20 (m 1H), 4.40 (4, 2H), 1.0 {s, 9H).

The amine required for further reaction was obtained by

40 eliminating the Boc group with TFA (under standard conditions);
the isoclated TFA salts were then employed directly in the
appropriate couplings.

{l-(2-Pyridinyl)-4-piperidinylmethanamine (10)
45 )
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1 ert-butyl ebestb[/ %g ESI-MS [ MiH+] = 293.15 Db) 25 ml of TFA were
d to 15 1.9 585 onycar bonyl - 4- ({[ (benzyl oxy. ) carbonyl ] am no} -
: i yI)p| peridine i0a (15 g; 43.05 mml) in 125 m of CHCl12 at 0C, and
t mxture was stirred at 10C for 20 min and then at RT. Concentration of
t & mi xture and crystallization of th&%resulting residue from diethyl
t er  af f or dedk)14 15tert2Bubylaxyeafvonyl odvi (aBimmmeTRAl gaper{dESe- VB [ghtH+] =
24‘ '25;  melting p5i30 mmdDO-prkPeYed asHedbribwel b ekamt etiryl .. Sthtfieic
Y1 di i sopr opy| acbitunicBtRizA) 22 (1%, M3eal2Psd l(wesDRYHhdidiRs¥br hgated to
Mex Ater t heorRAG oy WaY, C@d*B“cetﬁaméﬂ'l‘@lH& Wi &n % 8%0% ent r at ed,

an t he resigue \/\/ﬁ@ﬁﬁkggbrb%fogmg%%}l% aé:gt) EYE-N] ea/vagncﬁ xmmt and

ted Nad 1 d
Z rg gf a pal Zobro \Xg ¢h h\)\/a§t rK'Sael""i F?‘i‘%’“%%ﬁ?ﬁ% %t’ﬁi‘ﬁe 38 4.02

"ESI - MG [ MeH+] 293 "13"*% \takey wp 3p st » PRShEshViTh Feterped Natk

B ogenat ed wi t hSOLutipny %“@Id (f}é%r(ﬁ‘i‘ cBrpanyidnedeften &ﬁa%ﬁrttratwn
o’ i tions. Filt™agidhSof ¢he relow ol whichimast ¢rystghlsid fromamdthyl
Ecentrati 30 af f dedbebu2yB ekheES| - M5 [ MFH+] = 192.15; 1H NMVR (270 MHz;
*~- d6) d (ppm) 8.1 (m 1H), 7.5 (m 1H), 40 6.8 (m 1H), 6.55 (m 1H),
-i(m 2H), 2.7 (8 gH)est2md qubar) =2bB3.15. 75 (m2H), 1.5 (m1H, 1.05 (m
- 45 | 0050/ 50559 85

rt-Butyl owcarzgolgyloﬁ,rg( %,eggré Qyﬁoam no) met hyl ] pi peridine (11)

ft-Butyhgxycarb i di eﬁ}( rA?t’ DI%} 5 and 10
ot 211 ugropyrl dg@é{t \Khét f??g rl’?é q‘zg ’ﬁagbffbv 8Rti%4i on and
g ring of the cfMi égy ﬁ’éltdlf’ﬁ Jno é?‘l? Fiedd A% Brely 18 PHPlaoGBeelsol i d,
mefEi ng poi nt: 128513 ‘EEFhR/B“WFﬁ]““ i%’-’fé at 16°Cri§er o mdnrauired for
it her reaction \ﬁ&gncﬁft B nprsgatration ot thy) mikbumo andgroystaitizathen (under
st fidar d condi t i o9$) the wrsultiogaresidye/fronl diethyl cetibeenatippbeged .digect | y
he appRBpri atod thmeifireegeninébas TFA salt (ESI-MS [M+H*] = 249.25;
.4; melting point: 109-110°C}.
L 5 g of the TFA salt and 2.79 g of ethyldiisopropylamine
{DIPEA) in 15 ml of 2-fluoropyridine were heated to reflux.
After the reaction was complete, the mixture was
25 concentrated, and the residue was taken up in ethyl acetate
and washed 4x with H0 and saturated NaCl solution. Drying,
filtration and concentration afforded 4.49 g of a pale brown
©il, which was crystallized from n-pentane.

30 4.02 g; ESI-MS [M+H+] = 362.15

: c) 3.9 g of (10b) in 150 ml of CH30H were hydrogenated with
e 0.2 g of Pd {10% on carbon) under standard conditionms.
3&1 Filtration of the reaction mixture through Celite and

g 35 concentration afforded 2.3 g;

ESI-MS [M+H+] = 192.15;
l-NMR (270 MHz; DMSO-d6) d (ppm) 8.1 (m, 1H), 7.5 (m, 1H),

40 6.8 (m, 1H), §.55 (m, 1H), 4.3 (m, 2H), 2.7 {(m 28B), 2.45 (m,
2H), 1.75 (m 2H), 1.5 (m 1H), 1.05 (m 2H).

45




! 4- (A nomey 06% )s?gggyl ]-2-pyridinamne (12) a) 20 g of 2-am nopyridine
Br e di ssol ve r{ m of CH3OH and, after adjustnent to pH 6 with
propanolic HCl1 36 g of 20 p-cyanobenzal dehyde were added. 9.35 g of

i um} cyanoborohydri de were added is% portions over the cour se of 1nh
t'he mxture was stirred overnight. rwor kup, the en5| on was
centrat ed, '&ﬁﬁttwyﬂ'ﬁﬁ%@%%bﬁémﬁfﬁnﬁhw ﬁ?t}lﬁl] SLAAAY adj ust ed
pH > 10 wi tHIKOH, The aqueous 25 phase was saturated with NaCl and
racted 3x with diethyl ether. The ether phase was filtered to remove a
Cipitate bpAgrthRirylasyedbdxy it larBabaKtalpipeaidink i(@dgarid mmol)

{ hcent r at eg. afnbfhr ki prEiRbréfiinesd duge Meacbd GRLOgBPEYr Om.Silica gel
( ept ane/ et hygoegt Al od: dng Qf:iﬂrz‘ilﬁdof?%héfsczgtdg x%auct in n-pentane

zi (2-pyridi ”X#f%@h@&’)sggt ﬁi’ '% Qﬁﬂ@e‘)@b%{d | Eel@ ~130°C;

4€ (2-pyridinyl'amno benzo 1l € Were sso in 280 m of
foni acal nmet hanol and, after addition of 10 g of Raney ni ckel ,
rogenat ed P54 6B g 292-18si due after filtration and concentration
chr om#@ogr aphed on silica gel (ethyl acetate/ethanol 1:3). 5.18 g,
B - VS. [ MkrB+The- apide requizsl £005HSHSS5Fegetionevas Rhtgined by
(1H benzi netiadoktihgy lthe 1Ba8- ghowpz witl? TFh | (vaidhy | stapdabirehdi€ibdp) i n
| ogy to thehdriepiitdd o Gfal8s wer8StlpnobmployddodirectBy im snd uti on were

ed to t ert apptopliaded conpidmgs. 3-t hi azol - 2-yl) net hyl carbamate (2.5 g;
ﬂ5 mol 1sin 25 m of CH3OH, and the m xture was stirred at room

§ perature for, %Agi?d%@ %\e)g)ggg} lt-z-? 1Qfmgm%eplglfﬁ”syl enedi am ne

hydr ochi ori de wa ng over ni , and then the 10

gction m xture to 100 . m of H20 ndthe ulting after
fEEtration wad’ dr%%a 35‘6’6°PY§16”¢? fb% %ﬁ %Sﬁ 1H?NNR
50 MHz: DNVBO- d63d ?“;ﬁﬁa@%‘m gt tppH 57“915h (%-?PP{ an°%1%§‘°1(v m® Bt 7.55
’f 1H, 7.2% (m g-;qyanqbggayﬁﬁhygpbwerf addqda 9019 g offiReddWPne required for
gt her reacti on syenobbrchiydeideyyrere|dddedigin portiens Boergkhe sonicsd OFFA (under
siEindard conditi ong) an@Cheheittsrkaved stifretiabternighte. Foerwarkaboywe directly
i ¢t he appr opri agwspensydn Wes.coicéhated)tanki) the residue was taken up in
4 1I+ benzi m dazoie?my! gheazyt ianddadhus€ad RRNBE & 101¥)th KOH. The aqueous
25 phase was saturated with NaCl and extracted 3x with diethyl
ether. The ether phase was filtered to remove a precipitate
and then washed 3x with FeSO4 solution, dried and
concentrated. Purification of the residue by chromatography
on silica gel (heptane/ethyl acetate 1:1) afforded 28.15 g of
30 4~-{ (2-pyridinylaminojmethyl}benzonitrile.

—_h S~

by 10 g of 4-[(2-pyridinylamino)methyl]benzonitrile were
dissolved in 280 ml of ammoniacal methanol and, after
addition of 10 g of Raney nickel, hydrogenated for 24 h. The
35 residue after filtration and concentration was
chromatographed on silica gel (ethyl acetate/ethanol 1:3).

40

45
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iBe5 Di (tert- butc%/ﬁs) 4- cyanobenzyl I m dodi . carbonate (10 g; 30.1 mmol) was
"oI ved in yridi ne and, after addition of 45 nm of

Bt hyl ani ne, H2S was passed in at OC for 1.5 h and the mixture was kept
overnight. The reaction m xture was 30 concentrated in vacuo and
aporated with toluene twice. Stirréng of the resulting residue in

it hyl et her tdrfteBdiexd §45(1H-behzisidasolsalyI)-1Thetliidzon m-ga 106tiyl-16. 37

,"f;i; was suspentedate) (40)ml of CH2C12 35 and, after addition of 22.3 g of
@i, stirred at RT overnight. The mi xture, was then evaporated, taken up

O m of C'“ﬁp'a'né 8 Ly o2l Li oy, Qe % EWL gyéfege?d%a%‘gﬁﬁ%(l 95 g;

1 mol), &Q’?‘we!?l e&,&eg? § 4d: \l/_‘Er nlt% Concentration *he mixture

Mt H+] 424.25; The

gne requi red(‘#)&y ?%lr]t \éleﬁh’raézgéﬁ THHE Y&B?ﬁE’?%H qﬁjeﬁ HOn AP TP L) R Boc
ip Wi th TFA B?ﬁ”&ﬁs‘fas sAbrredh ab SEAOR SEDETALYES t S wer e
§1 enpl oyed %ﬂrr écht yaqdht%%Ofabﬁ' §pef dvé-pheaplerrpiaming 0050/ 50559 87
¥ 2- Met hoxy - Pishydeedhlioyide weg ofH 1o%edibyy sitirrifgt alielreigie:, and then the
g ] [ 1, 4] dit@zxmgictidD -milktacetvas aided €BAP0aR) AfMixt,Used Gfhe solid
5, 8D- di hydr o- liddudtbenzatbr ediftrdidnazapiaried ihloaR.(10 g; 47.6 nmol;
prgpar ati on as described in Pharmazie 45, 1990, 555-559), 100 g of nethyl

@hoacetate, 3O §; e Kl q,, 80 34 pf DVF was heated at 60C for 110 h.
entration of tﬁe mxture romat ography of the crude product on

i Ca- gel 59 10 cr stalllzatlon of the resulting oil
Yot hyl a%qﬁﬂiﬁ @S@ ﬁ )of PR} Capi fer BB« v SpNPM IR« b4
MR (400 MH® BREO8P: (& ABbm)’-20(® @§) 14|-|)‘55 ®.688) d,1-36) (s, PEAG (m
- 7.05-7.2 (m 4H), 4.75 (d, 2H), 3.6 (s, 3H). (.-.. 15 b) A solution
ethyl (11- %BSE@DQIBQP#W Gcﬁl-tuettmmzeé@:a@p wisd obtalimziepirn- 5-yl ) acet at e
(7 g; 24.8ekyndhating 48e rHocofroup\iriva SFadaedes rantisad tcondisismpensi on of
g of NaRe168)tisobitedr ermsadtsivelte NthR@nemsiRdyed ikdctly gl BMFE at 5C, and
20 m Xt ur eappaSpsidte edugidhgabout 30 nin to conplete formation of the
kONn. Then tert-butyl bronoacetate (5.4 g, 27.7 nol) was added dry and
Ev M Xture wag; Gkt [ ya} 4U1§hiﬁghzﬁﬁfﬁgzoz-fhyl)benzylimidodicarbonate
(14)
25
Di(tert-butyl) 4-cyanobenzylimidodicarbonate (10 g; 30.1 mmol)
was dissolved in 200 ml of pyridine and, after addition of 45 ml
of triethylamine, H;S was passed in at 0°C for 1.5 h and the
mixture was kept at RT overnight. The reaction mixture was
30 concentrated in vacuo and coevaporated with toluene twice.

Stirring of the resulting residue in diethyl ether afforded 8.5 g
of white solid.

The thioamide (6 g; 16.37 mmol) was suspended in 40 ml of CH,Cl,
35 and, after addition of 22.3 g of CH3I, stirred at RT overnight.
The mixture was then evaporated, taken up in 20 ml of CH30H and,
after addition of 1,2-phenylenediamine (1. 95 g; 18.01 mmol),
again stirred at RT overnight. Concentration of the mixture
afforded 6.9 g of yellow solid.
40 -

ESI-MS [M+H+] = 424.25;

The amine required for further reaction was obtained by
eliminating the Boc group with TFA (under standard conditions);

45 the isolated TFA salts were then employed dxrectly in the
approprlate couplings.




Il uted WItB % kup, the m xture was m xed with H20 CH2Cl12 and

ed with sa?ur ed Nad solution. Drying and 25 concentration of the
2C12 phase af forded a black oil, which was purified by chromat ography on
i ca gel (CHZClZ/CHBO—I 4: 2--10%; 8 0; ESI-I\/S [M- tBu + H+] 341 30
ert-Buty %5 (2- net hoxy- 2- oxoet h g 11-0 o&é}ﬂy%
di benzo[ b[ TiarMgf B‘?’ﬁ"z‘é‘?i‘f’ef@yih cBt %t e léﬂ:}h@ -3 §b?§‘7°mml) in 15
f CH2CL2 WRsehiledddizerinlomyltieetin agid (Mirred at RT for 2 h.
,centratlon of the m xture and drying afforded 7.4 g of brown;solid;
= M5 1M + Ha) —adiktuB8d of 5,10-dihydro-11H-dibenzo[b,e][1,4])diazepin-

- (Ami noreet hyl }1-lond- {10 &z0k7 % windt Npropiraylion ea aébyibeahiori de) (38) a)
lution of 123pga/@aziyrdsdi DosyN BEQEsdE, PRODE WE derhyl 4RoRbhtethtof THE

| ow dded I ° -d
3,00 y adde 87 ORYMF O %nEfis?cr BE Y Gy | Was &sﬂe%oa@dﬁe éoz3(12¢") | one

) m Xt red for

t 3 h. For wgmkceggg?%mn eci i % q eﬁoﬁ g‘a%\;a; W%é?’g% %%"fié and the
er |i quor was PESHEEN PR ﬂlca ek® *{} 13/5B | 33? 2% and 45 t hor oughl y
ed wth %queoﬁ%yﬁaéﬂﬂ‘-ﬁttlé‘ns%ﬁ &PPO’FFS“I?-)FV}%QL n§F°m06W?:3@ntaF%'ﬁth af f or ded
g of a yel | owaéferdedhi chawet 9reyi 3qldd;: FSTTMEetMiy’ ] teR283but yl et her.
150559 88 63.4 g; mp.: 142 to 143C, ESI-MS [ MrH+] = 283.95 b)

- Br ono- 2- oxopimaMR) {404 ME} roMsbeds) : 3§ Abmilone 88a 166, 97.652{4,22Hpl )
hiourea (2 g7.26.@&({ zapl yr.vermasin,s uey, ian7s5d 0288, F.6THk, at) RT for

.2 h. {&e resulting preci pitate was filtered off with suction and

d. 50, Ey Qgt o= H—dxbenz b,e
2- Ami no- 1% t Za@o :.aé %ﬁ\ % Iixo 10[]7&8 lhild@;ﬂ; Q[ -
obr oni de 38b a%‘ enz éoc 8 %E
) and 1.7 g o Mf)l ﬁ%@’f g & Fé‘f?el?f?l??l t% é P After
reaction was °ibrmeved W8 miBephrReMAR A BHoP5ONE, a%rf’d t K2 B due was
n up i nzﬂtl-IZClEli%iﬁ‘bFe\/\Héﬁeﬁ}lﬁ/F?‘h for \ahqut, 3% Ao ER SOmRBRREOSOTmAtion R NaC
tions. Drying taﬁoPIéGneél‘helnaFﬁﬁTbatﬁorba‘emba&e?a'ge (54 0% arRde’ t9) dvasphi ch
recrystall i zecdfledirgH3BHthS  Mixguré Sias M rivietdt 303D Fo@SabitNR/R-( 360
DVBO 8 ppm rbB.vdrkfip, thid) mixtude(was #dlifted Wilh HB0 diutBé)witB. 85 (s,
4.7 (s, 2H), cf,&5 &84 wabhed with saturated Nacl solution. Drying and
25 concentration of the CH,Cl, phase afforded a black oil, which

‘ was purified by chromatography on silica gel (CH,Cl;/CH30H
% 2 = 10%);

2 7.8 g; ESI-MS [M - tBu + H*] = 341

SN Y NO

30 ¢) tert-Butyl [5-(2-methoxy-2-oxoethyl}-11-o0x0-5,ll-dihydro-
10H-dibenzo[b,e][1,4)diazepin-10-yl]acetate 37b (7.8 g;
19.67 mmol) in 15 ml of CH3Cl, was mixed with 10 ml of TFA and
stirred at RT for 2 h. Concentration of the mixture and
drying afforded 7.4 g of brown solid; ESI-MS [M + H*] = 341
35
N~[4-(Aminomethyl)~1l,3-thiazol-2-yl}~N’-benzylurea
{hydrochloride) {38)

a) A solution of 123 g of pyridinium bromide perbromide in

40 600 ml of THF was slowly added dropwise to 2-(2-oxopropyl)-
1H-isoindole-1,3(2H)-dione {70 g; 0.345 mol) in 600 ml of
THF, and the mixture was then stirred for about 3 h. For
workup, the precipitated solids were filtered off, and the
mother liquor was concentrated, taken up in ethyl acetate and

45 thoroughly washed with aquébus bisulfite solution. Drying and
concentration afforded 150 g of a yellow oil, which was
stirred with methyl tert-butyl ether.

o
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« N-Benzyl - °§§1$65}5€ di oxo- 1, 3-di hydro- 2H-i soi ndol - 2-yl ) -
hyI] 1, 3- t 6 | ;urea 38c (3 g; 7.64 mmol) was suspended in 50 m
M CH30H and, after addition of 2 g of 25 hydrazine hydrate, stirred at RT
fi@ 2 h. The resulting solids were filtered off, and the resulting nother
Iuor was evaporated and stirred wit$80.5 N HCl. Renewed filtration and
agapor ation of th&3fogheP-Rizqith tPetfAer ESEMTIMEEL FoR8H5 t he required
p duct and thus this purification step was r... 30 repeated 3 x. 0.78 g;
- VB [I\/HrH+] b¥ 253(30§rox[\d—2eémpmpplh—yh)-:.s‘lq;ﬁldbhe-azel(zzﬂ)—yﬂl]:gejmadlfﬁeg,
( shydrochlcnw de21.273fhoBS addl thiourea (2 g; 26.27 mmol) were stirred in
2j€ 3- Br on- %5 0xop§ @Rl be lr 901 802he-abodf 2k dmél%e%?ufnlgo Socip3bathd MMOI )
.,; 2- 1 m not hi obly%{tﬁg_ée oeP iR gmk% Wekegrid.rred in 150 m of TAE at
'jfor about 2 d gﬁéﬁl\%n pr 8% ate wasflltered off with suction
B¢ dried; 11.4- g, '46: ?‘I\}H I-ﬁes%i 02.15. b) 5 g of 39a were treated
'h hydra2|ne hydrate in CH30H in analogy to_38d. Stirring of the
ul ting crufé ?DHGCP’“WQ#I30t19aRPHd“Yég?Pt§MEé'éﬁ{Téﬁ?+%ﬂ°\%Frh et hanol
orded 3.1%6 g; 263 RE) -4 HeVbyiqobIgRides38b (RS, g; 13.23 mmol); benzyl
- 0050/ 50559 891s¢¢1{a4a(:$m1n6n9,t N3l iDenzy) Janl 1 bErz pf IPIPEA(Wdde Bd&edg (2 5
1) of di am no- pexxdfene ese mhbbfothlvede] NMfted St reddtiaaeyani tril e and
cgpl ed 10 0 10 SCoafighet@ytéhd RExGRUI 6 Qhagoratd]),ard. 28 HesOdudoagy !
Eyanate vas adgdeeeARgd IDQaEN! WS wiBRed WIER S EEL s%%uﬁ'iefdoﬁaﬁ& h The
(I 1ing sﬁspensw& ﬁfaﬁi &éitedond 0 nw{n aa@fl%a &@8 fég{c& K/|+ | tered

g With suction,

10 N[ 3- (Am goge %ﬁlﬁg\l\% ;gls g%ﬁ}'rse Jﬁze roc (41) a) 4
25 ol ) of m %b ed to 250 n of 082012 and,
er addition of (1.36 mM of DI PEA, the mxture was refluxed until the
azyl ani ne had dFESBR, 6360 Tz, PHSQH|QPPRN 1RasS (Sol B it 3-DAM/ah) » 7-25
tert-but9® carbondtto .(4.85 dqr )1lBlast ddded ephiFe (AThHH )i xt ure was t hen
rred at RT for 16 h, and subsequently the solution was extracted with
g cr and sat unat edediaCE 8- el Ut j3edioxkhe , BrdiagpttoHiNassoimiel-2hyled and

i

Bcentrated, andmg?lr]egpj.tﬁmgzémwilﬁr\é@s“@ (gl’g;Stﬁlsklﬁﬁﬂ)fﬁﬁn 30 m of

\‘

thyl ether (5.QFsfinaeh) 145890 o2 chBR AROVSrDiL LAASOIRMOWAG Whe

sol ved i ESSC)rﬂhyQ azine hydrate, stirred at RT for 2 h. The resulting

solids were filtered off, and the resulting mother ligquor was
evaporated and stirred with 0.5 N HCl. Renewed filtration and
evaporation of the mother liquor led to a concentration of
the required product, and thus this purification step was

30 repeated 3 x.
0.78 g; ESI-MS [M+H*] = 263.05

'-
3

K=
&
'fi

[4-({Aminomethyl)-1,3-thiazol-2~yl]guanidine (bishydrochloride)
(39)
35
a) 2-(3-Bromo-2-oxopropyl)-lH-isoindole-1,3(2H)-dione 38a (10 g;
35.45 mmol) and 2-imincthiobiuret (4.6 g; 38.3%9 mmol) were
stirred in 150 ml of THF at RT for about 2 d. The resulting
precipitate was filtered off with suction and dried; 11.4 g;
40 ESI-MS [M+H*] = 302.15.

b) 5 g of 39a were treated with hydrazine hydrate in CH30H in
analogy to 38d. Stirring of the resulting crude product with
0.5 N HC1l and subsequently with ethanol afforded 3.16 g;
45 ESI-MS [M+H*] = 172.05.
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et.hanol and hydrogenated with 460 ng of 5% Pd on active carbon under
Fhospheri c %%5%/%%5.59The reaction was conplete 25 after 2 h. The filtrate
i er filtration was concentrated, and the remaining oil was inmmediately
r@gncted further (3.80 g). c) The oil was dissolved in 100 nl of TBF, and
@56 nl of DIPEA 30 and then dropw sé#92.60 g of benzyl isocyanate were
arded to then-gakyanionmomefingl Jiverzyiner wiengylumead(4t) RT for 16 h, then under

&. | ux for 6 h and then at RT for a further 16 h. It was concentrated and
s]g a: It I ze(cji i&f&mﬁ@ﬁﬁ mﬂ&lﬁb!@yaianéggjﬁkﬁlexf@Qeié"%.nrtgfsiﬁﬁc&égnfnw gsn it at _ed
iltere : ugly r ok g; c aci
gignent + §+ E:?c% . ;%?nl%hte gg"i%grr%oudnggvaaog %I%' %nggihrfz x%ré‘{)&asTHF,
ar@ 5 al of d‘ml’n,tﬁe %X? é’?ﬁ@? ("E ?W&f%d’agt,a Wer e SCLR f%]er 40 1
hia further $BHFELHFEIECETiRF JPELIYP- eFe e A RIS RP Y He® A%PUre was
s®irred for 16°Watthe 3cethhiPrastPifAre FaRatlLieopderf SnBEtl SMEEIRY of f with
sEEtion, washweashgidt Withmagew and atiled| (€2hee) aBGIdS ¥R F221- ESI - MBS
@ Bt] = 256. 45 3- Amino-N-(1H-i m dazol -2-yl) propanam de (42) A 0050/ 50559
- a) Z- 13oakars-4{amiddreghy ¥ybh8nylpAN) ez y ThixS@0 I wpdk-deh1@fiden! (4fy DMF,  and
86 g (3.5 eq) of N-nethylnorpholine and 5.9 g (0.5 eq) of
i noi m dazgle u Gagss meghmdﬁqxit&bé&gm&eszege (shada &% 286 HI0BE and
16 9 (1.3 eq) @f,cl, -shdl "Ed ¥'§dH'Q$6n% p%?a%yh%'é\k %&BMAF%Q‘%@#&%G wer e
d, and the mxiut £i¥ieq érgl'rlrgri b%Ezfl i"‘h'h\ﬂ% R S then
:{18 h. oOm Ferny| e%lgg Wel € %u“é‘e%z er%uggn a white solid
Ecipitated? and PR &Pl W% s 3R8| GirteThePYE S| SO HES washed
£.h col d di et hyl {Eth&f- a¥as stiisendrapviiee e ThY | RiRFUER ofas Ehen f3117 Al was
fled until the rBRECFOH RasakdisgPeequerhly 488 ctiation Hasopxwested Bt ed 1
&8 t h et hyl acetweater aphdathratedhBaRfQuecanivtpiras Fhecersadjeshegdetwpsa basi c

*

iwi th  10% NaOHimited4 €nd Toecemsaked ngngrige pesulttdngasesiidhe saed of f Wi th

Z conpound 42a were suspended in 250 m of ethanol, and 530 ng of 10%

n active gl bene Vgl &¢ a&@eabovemw Eéﬂ&n&%ﬂ&éﬁé&ﬂ%&eﬁx wotdy B2 at RT
18 h and then glpi\ﬁ

: h| L edl &é&angt%%tm%t,gifuw%sbana&qsebm led to
olve the progUelo PLeRPhLAlenetld brald2l. ML SONGRNL Bld Wnfledene
25 after 2 h, The filtrate after filtration was concentrated,
and the remaining oil was immediately reacted further
(3.80 g).

¢) The oil was dissolved in 100 ml of TBF, and 3.66 ml of DIPEA
30 and then dropwise 2.60 g of benzyl isocyanate were added to
the solution. The mixture was stirred at RT for 16 h, then
under reflux for 6 h and then at RT for a further 16 h. It
was concentrated and crystallized from 30 ml of ethyl
acetate, and the resulting precipitate was filtered off with
35 suction and dried; 4.90 g; ESI-MS [carbamic acid
fragment + H*] = 300.

e ts

IR+ + WY Wy I

d) The Boc compound was dissolved in 20 ml of THF, and 5 ml of
HC1l in diethyl ether (saturated at 0°C) were added. After
40 1 h, a further 15 ml of HBCl in diethyl ether were added and
the mixture was stirred for 16 h. The precipitate which had
formed was filtered off with suction, washed with THF and
diethyl ether and dried (3.72 g). ESI-MS [M+BE*] = 256.
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45 3-Amino-N-(lH-imidazol-2-yl)propanamide (42)




s@bution aff

g Ani nonet h
48% am nonet hyl ) - 1- pi peri di necar boxyl at e

oc%ewsbg ESI - M5 [ MrtH+] = 155. 05.
;ﬁ g le pi peridi ne-1-carboxam de (43) 25 a) Benzyl

(trifluoroacetate) (4 g; 11.04

preparation as described in 10b) was suspended in 60 m of tol uene

: fcent rated. 4. 2(193 feﬁ' obEadegMrild 17.38% 79.3 3P &0 né- gaﬁéetka?maihutea 43a

'E Zr dla_ggﬂ }égﬁ 1) t’tglc/:a%ﬁg%fée 0]y J&Hé&u %dwcltlé] nﬁQS‘ﬁﬂéﬂg&%&g
s ndard condi t| %g% %P Ee I'eac {l’th t g&gqg b SU

ture was filtél e
A‘ .15. 1H NMR (4’66"

5§88

afgi

(s,

2H),

'?P%e?’?’fe e i) ;l ¢
Fnlt#fez? % f_LB”'H‘n suptipn.
4. MRS( YélaShEH) with 991 dhe'elml epher aRd susesndehdh edwlin,

186 (m 3HRO 0. 9%cetpteHpnd 1B NAHCY twas, adied. untdl. the reactiol’ sh&S¥5dic.
. Eauv ;

e. Bh@Uaqueons, solutQObE/ab0&bFafied 1 x with ethyl acetate,

40 t he
( M-HH]

2H),

hgsresidog )

[ @ (1H Benzi mi dazai 2het kné hiidods \phks®tvianadjuited (dd af bawiicoggakiahe) (44)

t{;‘ tert-butyl - (4ayRasd Riceircl- e FRLiHiag AR

R IS L L R T e ¢t bBtqahenegarbonitrile

cyanothl en 2- y% rrethyl carbamate (5 g; 20 98 mmbl ) |n 70 M 10 of CH3OH
é \&@s sti red at roomtenperature for h. Addition of 3.6 g
hedtdnPn

(
(
a
of
o
e

i ca gel

"’; ract ed

the m xtu
1, 2- phenyl
gr ni ght ,

and t H&Ranehe al"‘é

of a 30% Na tlon wer'e ad to tert-

FPBRATGY fie WREE TUSPPBIRSY lByz%°( Pir $hg

£r48CFa AT I OFRCYESOr Vas

but yl

G B8 9f %Pﬁr%i R sacdye PargosveRe 88990 and

a heated with 1.43 g of DI PEA and zyl isocyanate (1.62 g, 12.14 mmol)
t# 30 reflux #or Z4Bhalanfiper (dvapotiati mwlof washdisselyedoin ARt nk ©f Dihe

rg | due was t akerndpl$ 86CH2GELE eqd oéxtmhgﬂm&pkohaxehanﬁ th9 ¢' (¢.85Cdgxand
sgrurated NaCl saelfubiamiscisiihzbhe Lt Gephatigedas droed auef g
(o}

, - Wi tTheCpiaare was ihgdrogenatesh wahk riat Ao RTofox HB br apmhitbephase 15
gorded 428 g ofdiduped [\dwhseHs0d, amdi the wasppuibhives byilehronddssglephy on

( CH2ClHeCoB&ct precitftatel. BixpraESn Mba ddickittra33nlse thy 1.5 g

the Boc conmpousiiuéden aeterdiass0s \desn-MsOp+i0f L£H3€185. 20 and, after
o. Eition of 15 m of TPA at OTC, stirred at room tenperature for 2

EV pOfEﬂ' on of. {8 nbRAHyh v Bet by p@Pthine-1-carboxamide (43)

25

a} Benzyl 4-(aminomethyl)-l-piperidinecarboxylate
(trifluoroacetate) (4 g; 11.04 mmol; preparation as described

30

35

in 10b) was suspended in 60 ml of toluene and heated with

h.

1.43 g of DIPEA and benzyl isocyanate (1.62 g, 12.14 mmol) to

reflux for 4 h. After evaporation of the reaction mixture,

the residue was taken up in CH,;Cl, and extracted 2 x each with

1 N HC1 and saturated NaCl solutions, and the organic phase
was dried and concentrated.
4.2 g; ESI-MS [M+H*]} = 382.25.

b) 4 g of benzylurea 43a were dissolved in a 3:1 ethyl

40

acetate/CH30B mixture with heating and, after addition of

0.2 g of 10% Pd on active carbon, hydrogenated under standard

conditions at 35 to 40°C. After the reaction was complete,
the mixture was filtered through Celite and evaporated.
2.8 g; ESI-MS [M+H'] = 248.15.

45

1H-NMR (400 MHz, DMSO) 8 ppm: 7.4-7.15 (m, 11B), 7.05 (t, 1H),
5.08 (s, 2H), 4.25 (d, 2H), 3.95 (4, 2H), 2.8 and 2.65 (each
m, 2H), 1.6 (m, 3H), 0.95 (m, 2H).
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w1 11 NQ wt%&;}ggggge afforded 1.5 g of the amne as trifluoroacetate.
-_':(5 (I HBe 2-yl)thien-2-yl]nmethanam ne (45) Preparation took
3 in analogy to 44 starting from
48 ani nonet hyl )t hi ophene-2-carbonitrile (preparation as described in
95/ 23609) . The crude product obt ai fdd after TEA cl eavage ;- - 30 was
di soI ved i n Meat t¥-BenginidazadrEvidxthieph2 tildmetianemi®® | and the aqueous
'.,** was adj tistiéthqroapetat@)1044nd then extracted 2x with ethyl acetate.
aqueous phase was saturated with NaC and again extracted with ethyl

ptat . The BRITBLACHOYDARL Gy HbAEE8-2001 fhedhi BehrBBfa €O RGEA 4t ed (6.3 Q);
© (Sloract el vag ééaow Ll ath 00 pych & @Rl 5

Bm no- | - Q%X &ﬁgo
H| uor opyr| e%% J’for( 43%20 solid 40 for med after cooling

filtered off W|th suctlon stirred wth n-pentane and drled 6.26 g of
| ow powder®) ES- VB EVRLRE Nadesh gelutien gregegddednyp tert-but

Lpyri di n- 2- yl arfi¢nB8y3oskientiZnel |nethy inprprmate (4591488 %rf@OF-éf’rfw?@d“% n 30
-of 47% MBr f orof6CEOERRD dhatiiortupé washstirired urte roem | rempagatofret fier

5Ul ting crude prboduaddiniom of BOHE@ 60553-Piknydehadiaaded at e/ CH30H (9: 1) and
rewed drying afdiengdfbeRidrigie Wis WoL 1 &wel0by it iESIngdVioveMildhit , =anki’ 8ndib.

4- (Am nonet hylphahedudeliod MiReRZd Fad ot €5 381 RE oéag@MaO&t&q&w@) (47)
a):20 g of tert- Q}lttxlcﬁztaﬁggglar Ogﬁhgaéol?:@gﬁéﬁtg o2 e B rkani L] §Qé ved in

148 (i of CN t
tH ocar gony dii mLﬁ(iazo oL aphy o8 5 ii?go oz;;chh Cii%ﬁ: {5 EPC'_BCN at
d g of

(‘ and the m xt
L B- pheny! enedi ani-Red? \ﬁ@fx M8y d¥8T NG 13 1nt xture was again stirred at 12T
@ 2 h. For work up, the reaction mxture was evaporated in vacuo, and
. resi due Wk thiBen afp the Roqcampound sHedvwase Wis$plred, I 19mt 1ok CH1d

tion ark@ 2x windh sgteyr addidibBCf 36Ink 06NTFA dii €8¢, ovBirrRd280toohi | t er ed
3. concent r at ed. tehberaturdeforprobluEvapliatiion bf mhé Mencubyn @3 ktv: gnd br own
was | nmedi sdiekind @dch attpehtdiRrUarfdiabier. spyrof ithat ke ES| - MS [ MrH+)
3.15. 20 1H NVR#(36QaMateDVSO) 8 ppm 9.5 and 9.05 (each s, 1H), 7.45

25 [{5~-{1H-Benzimidazol-2-yl)thien-2-yl]imethanamine (45}

Preparation took place in analogy to 44 starting from

5-{aminomethyl)thiophene-2~carbonitrile (preparation as described

in WO-95/23609). The crude product obtained after TFA cleavage

= 30 was dissolved in water and extracted 2x with diethyl ether, and

) the aqueous phase was adjusted to pH 10-11 and then extracted 2x
with ethyl acetate. The aqueous phase was saturated with NaCl and
again extracted with ethyl acetate. The combined organic phases
were dried and concentrated (6.3 g); BESI-MS [M+H*] = 230.1.

35

2-(Piperidin-4~ylamino)pyridine (46)

a) Ethyl 4-amino-l-piperidinecarboxylat (6 g, 34.8 mmol) and
25 g of 2-fluoropyridine were refluxed for 48 h. The solid
40 formed after cooling was filtered off with suction, stirred
with n-pentane and dried; 6.26 g of yellow powder;
ESI-MS [M+H*] = 250.15.

;3 b) 6 g of ethyl 4-(pyridin-2-ylamino)piperidine-l-carboxylate
)3 45 46a were refluxed in 30 ml of 47% HBr for 6 h. Evaporation of
3 the mixture, stirring of the resulting crude product with




7. 350&% %@%597 20 (d 1H), 7.15, 6.95, 6.75, 6.60 (each in, 1H),
. (s 2H) 6 .35 (s, 9H). 25 b) The crude product 47a was.
ved together with 36, 7 g of HgO (yellow) and 0.4 g of sulfur in 750
et hanol and refluxed for 2 h. The reaction mxture was then filtered
e through Celite and evaporated to%@ryness; 20.7 g, ESI-M5 (MrH+) =
15. 30 c) 7 gebavk pectitedEH oAy AT TRerved MLy iRl AEoTIR% 77D S of

12 and, aft er o&dliitteopoldid; IESTeMS OfMHHT! =5 A78lildt.hyl ether (saturated at
# stirred at RT for 2 h. The resulting precipitate was filtered off

. suction, mggbethiwbhde Ngiaaaénﬂmadzo&-z -§hidde brown anor phous

d; ESI- dh&%‘fﬁ&hl%%gd 444 NVR (360 MHz, DVBO) 8 ppm 11.6 (s broad,
- 8.4 (sl\% roa 8e1j25((?-broad 1H), 7.65 and 7.55 (each d, 40 2H),

and 7.3 ( ac
. sbihet Wandidenticarbonater (8997 Fo Yoy
Ir_ti??gfrl '[nook e)g%%fhél% €5 THhEN s c;ﬁ? adegsd ﬁ’rf-’l"’gggm% ﬁzg 45 from7

N Boc- 1, 5- di &ﬁ'?'%‘b‘}?@nt’%lr?é ﬁyﬂﬂ?cﬁ‘l"cﬂqaa Adigrifsgpie andf et Bedktion in
ogy to xqa 1@m3d@o@.fe in 600 ml of CH3CN at 0°C, and the mixture was

5-{[ (2- am naahrtédal CRY botinight] athenol peEnyaveE |1, aAphemydenali@fbly 50559
obt ai ned; ES| wifbe [ddtiEt] and3 tle Hixtdye s efgalih ust izatd cdx Rrdfors2bBequent
nation of t hgoBOGor & apP auetbeﬁéo@fnme&eéiwaa &absra&rdrds wFHcQ@UCt
h_was taken uppls na@H%Q syn; MREL G bn- éaqci waarardr%m
c_hI oride wt %§9c ?t %% H{-Q% %51 QLSe s §t| rring of
esultlng sol i & ?h r Rﬁ—ﬁg % mx¥uré af f orded
of a reddlsﬁlr &%’r ﬁoﬁ? % ppm 9. 30

H), 8.15 (s B¥8 ‘EF"? alnefo“’i %sa‘mr 1‘7312578 gac‘:ﬁ’ﬁwﬁ foAm) “aS 35 (m 2H
apped by HZOlﬁ'é‘S%atelz rpotad ‘“E-I*‘-Bm“tl fB‘S"—’(%ﬁ Pﬂﬂflcitﬂ?}"( FFFI‘Zﬁ)
H Benzi mi dazdM+BErY =) Bld-dfe- 1, 4-di amine (trifluoroacetate) :.~. (49)
eparat i28n took place in analogy to the preparation of conpound 47
ng from 9. 872HgNMH (BléBamz], BMsd)adippabud Snend 3208 (emxh) s, WHL eT.45
on in anal ogy,t os¥93.34 %xQ81m) ,07.20 (d, 1H), 7.15, 6.95, 6.75, 6.60
4-{[(2-am nO&'At:hlzﬁ\O)LﬁW kb @y, e noiPuian2ky A8 MEr egy0 obtai ned;
S [ MrH+] = 338
25 b) The crude product 47a was dissolved together with 36.7 g of

HgO (yellow) and 0.4 g of sulfur in 750 ml of ethanocl and

refluxed for 2 h. The reaction mixture was then filtered

twice through Celite and evaporated to dryness; 20.7 g,

ESI-MS [M+H*] = 339.15.
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30
c) 7 g of the crude product 47b were introduced into 70 ml of
CHaCl; and, after addition of 35 ml of HCl in diethyl ether
{saturated at 0°C), stirred at RT for 2 h. The resulting
precipitate was filtered off with suction, washed with CHCl;
35 and dried.
6.7 g of brown amorphous solid; ESI-MS [M+H*] = 239.15

1H-NMR (360 MHz, DMSO) & ppm: 11.6 (s broad, 1H), 8.4
{s broad, 3H), 8.25 (s broad, 1H), 7.65 and 7.55 (each d,
40 2B), 7.45 and 7.3 (each m, 2H), 4.19% {(m, 2H).

Nl-(1H-Benzimidazol-2-yl)pentane-l,5-diamine (hydrochloride) (48)

. Preparation took place in analogy to the synthesis of 47 starting
45 from 7 g of N-Boc-1,5-diaminopentane hydrochloride ({29.3 mmol).
After reaction in analogy to 47a, 10.3 g of -
N~-Boc-5~{[ (2-amincanilino)carbothioyljamino}pentan-l-amine were
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guent CyClQ‘giﬁ\#;f |zation. and Boo elimnation wwth TFA afforded a
solid, wh t|rred several tinmes with n-pentane and then
stallized froma CH30H nethyl tert-butyl ether mxture; 14.35qg,

S5 [ MtH+ = 205. 15. 25 1H- NWR (360 M4z, DVMBO) S ppm 9.20 (t, 1H), 7.80
oad, 3H), 7.35 and 7.20 (each in, #H), 3.40 (m 2H partially

apped by qﬂ?}@lmylsl‘zﬁ%au(fw-z&w 25 Gy lrglesttifurizati®g and

i
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sol ution ofrudeeptoduaty |wniyhavdsonykerdupaifl 0oyt Ayl) cdnvieirpes iidiaecheS. 39-
5 25 mol )cdﬁe?ﬁodﬂxn@fh%@kdﬁae apdadogy QPW S @therda1/ acy of
ar bony! di (Eéi@%&ieﬁi %G%Jé) ﬁl‘i‘hﬁ OQag ?ebﬁt];% ﬁéél% enQ(]P N at  OQC,

he ni xturecyxaﬁ/?é B;& Qfaeureixt 18N £k &Leh<5 >

; 86mm|)%\r@°g was “hea Oé?ra 1 h.
solid resul i-ﬁ I|ng was filtered off W|th suction and drled

g; ESI-Ms H+-t Buj = 309. 15. b)
%?79'@4@@9[1(@@%%&. PE%OF e Hbt Byl B-15 (s broad, 3H),
met hy| 18- hi4ferndlil@550achomg ;21 3. ¥.35mml RE &vexdagped bydB,tHgenXyel | ow)
BlD. 6 g of sufapr (mp 2850 hniesofimetdwapol.ssermw, 2&y. . .; :fdiT c 1
50559 D 94 refluxed for 1 h. The m xture was filtered 2x through
and evawormgestnzmghaxzts@-i gbﬁ'&aﬂﬂ 9rm§aﬁ&dt¢ehm%r9watfah§p by
: 64kaphy silica gel /| CE30H 5 25 9). g; ESI-MS [ MrH+]
NI\/F% (360 MHz, DIVBO) S ppm 7.15 and 6. 9 (each m 2H), 3.95

; 1 053(r2n (gj%g)a{b@ﬁ (:chk mlage in %x':a8].o§;y tol l;.qxé pr%p;rgﬂonzm’co%pgéné S
But yI oxycal hSHit s A9 E992 Befli riodaBProol sA-SHPRaReLaDs ) (5213 J19&) i di ne
2.65 g; 8. ¥SmbIIctiRRein pBAIE HiP 1492101108 BfOfTFA under standard
i ons. ConBetecrétildR-aminospikinongarhethionl lemimie bytatiticanind lvene pent ane
ded 2. 32§;otSiineds EFFAMSH[MtH3E 338.995 1H NWVR (360 MHz, DVSO) S ppm
(s, 1H), sul®gfent tidlodesBliwridatidn aedEvchbélBninition ?:iéhalmzl 7.20
in, 2H), 3ffbrfed a brown solid, which was stirred several times with
n~pentane and then recrystallized from a CH30H/methyl tert~butyl
ether mixture; 14.35g, ESI-MS [M+B*]= 205.15.
25
1H~-NMR (360 MHz, DMSO) & ppm: 9.20 (t, 1H), 7.80 (s broad, 3H),
7.35 and 7.20 (each m, 2H), 3.40 (m, 2H partially overlapped by
H0 peak), 2.80 (m, 2H), 1.65 (m, 4H).
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30 N-(Piperidin-4-ylmethyl)-1H-benzimidazol-2-amine (trifluoro-
acetate) (50)

a} A solution of

tert-butyloxycarbonyl-4~(aminomethyl)-l-piperidine (5.39 g;

k1 25 mmol) in 25 ml of CH3CN was added dropwise to 6.75 g of
thiocarbonyldiimidazole and 0.5 g of imidazole in 100 ml of
CH3CN at 0°C, and the mixture was stirred at RT for 3 h. Then
1,2-phenylenediamine (5.5 g; 50.86 mmol) was added and the
mixture was heated at 60°C for about 1 h. The solid resulting

40 on cooling was filtered off with suction and dried.
6.79 g; ESI-MS [M+H*-tBu] = 309.15.

b) tert-Butoxycarbonyl-4-({[(2-amincanilino}carbothioyl]-
amino}methyl)l-piperidine 50a (5 g¢; 13.72 mmol), 5.94 g of
45 HgO (yellow) and 0.6 g of sulfur in 150 ml of ethanol were
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Hae- 2. 85 (M m 3H), 1.35 (m 2H). 20
Am nonet @%O-I%Pg:s%hi azol - 2-yl ] pyridin-2-am ne (bishydrochloride)

R : a) 2-Amnopyridine (11 g; 116.9 rrm)l) and benzyl i sothiocyanate
128.7 mol ) were refluxed in 250 of acetone for 25 3 h. The

re was then evag)é’ated and the resaﬁtlng resi due was stirred first
acet one/ n- penFaRE*eFIEPHdnh. JtheymiFtpge iegse i bprred23x Ahgou@s|Cepbty MrH+]
8. 05. 30 b) N Be@dzypporktesyramti the-sdsubhting eaudsl produgk wid. piifded ) was
Bduced i nt o 108ynthreinasdgiaphy ek CHYAHgE1 WH;@.;/&HM 5 efzs KRCOB in 5

. H2O were addedenngl Ebe-M¥ xiti+g wagz1(e4, | uxed for For wor kup,
preci pitage which had forrred was filtered off, the m)ther l'iquor was

rated, and t heﬂiﬁmr ‘?§éﬂ %99 t%m‘%ﬁ% PI\{\@S, rilgd%ql t0g %%Por Ic-:f?'(t ?t ion with

e ”?52”§ Y B bSO b E‘afgﬁa &P 10, 55
> 'l .
N), 40 8.9 ( &ﬂ &ﬁ"zég% 73, 9‘?"26 0% o t®%ch in, 1H) o)

di n- 2- Xlthlourea 51b (5 g; 35.9 mmol) and

br ono- 2248xpr Gﬁij?jﬁufﬂl%‘lﬁaﬁé@bé—-i-B((lmemlonéai(@-z-glamxBQ)Mhm )
Estirred in 500-pipeofidimE Sab B, 6504; B.002 mhitd ) 4eery ecepiddat-etmhiockn had
d was filteredfoffa andeslrstafidardl dortii@®ibhs Wabh€ert@bt tin GBSl - NS M) =
5. a f 0050/ 5Q#56he 'cRudd produdd WitNalpboRcle LPR-ablMRloyl MR Was

it ed out anal ogusd; y_sﬁﬁrtlgng from
(pyridigg-2-ylam no) 1, 3-thi azol 4-yl lmethyl } -1 H

dol e-1, 3(2H) - 96 m"nol vmth?g 5hydra2|ne
ein 250 m g Q‘%B?J%gogl} 5 éﬁt f‘fsdra%)d A: i% (J"oil )yelal'%w
. ESI-MB [M+I3¥ 289355 8¢ @5 A?m4n6?ﬁst7h§P (epch m, 2H), 3.3 (m,
azol - 2-yl 3pyr|4H zz'aa‘tn{’}‘remebl’sﬁy o3HP orli-d8) WvSZ}UiO Preparation took
I n analogy to 51 using
or 0- 3- ( 20 AdidofRminogethiviy di B-2hiazdi-Repl lo¥ridimpRepaimal  (preparati on
B bed in THRiZByd:i@aBpride(85¢5A)88). After cl eavage of the phthal oyl
wi th hydrazi ne hydrate under 15 standard conditions and stirring the
product véj h 2CkR{GbZyridinb2 (01 Qf; Y83.le0Whs0! bHe BiRLE1 OrhiSHanks] - M5
= 207. 05. {21 g; 128.7 mmol) were refluxed in 250 ml of acetone for
25 3 h. The mixture was then evaporated and the resulting

residue was stirred first with acetone/n-pentane and then

only with n-pentane.

21.4 g; ESI-MS [M+B*] = 258.05.

NO WwWw—
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30 b) N-Benzoyl-N’-pyridin-2-ylthiourea Sla (5 g; 19.43 mmol) was
introduced into 100 ml of an acetone/CH3OH mixture. 1.34 g of
K2CO3 in 5 ml of H;0 were added and the mixture was refluxed
for 2 h. For workup, the precipitate which had formed was
filtered off, the mother liquor was evaporated, and the

35 resulting residue was added to H,O. Extraction with CH,Cl,,
drying and evaporation of the organic phases afforded 5.4 g;
ESI-MS [M+H*] = 154.05.

40 8.9 (s, 1H), 8.25, 7.75, 7.20, 7.10 (each m, 1H).

€} N-Pyridin-2-ylthiourea 51b (5 g; 35.9 mmol) and
2-(3-bromo-2~oxopropyl)~1lH-isoindole-1,3(2H)-dione (9.1 g;
32.26 mmol) were stirred in 500 ml of THF at RT for 2 h. The
precipitate which had formed was filtered off and dried.
12.3 g of white solid; ESI-MS [M+H*] = 337.05.

45



Noghgo- ( A norretrﬁé%/-%qs%t hi azol - 2-yl ] guani di ne (di hydro- chloride) (53) 20
19 (130 -chl oro-3-(1, 3-di oxo-1, 3-di hydro-2Hi so-

| -2-yl)propanal (preparation described in THL 39 (1998), 8085-8088).
15.4 g of am di not hi ourea were heat ed in 200 mM of n-butanol at 110C
75', and then the m xture 25 was orated and the residue was m xed
CH2C12 and) CBHEdnEtimneds NS, ?!E%}’&E)BY&?FBW ofast W%FSa?ch phase,

cation of thenalegpehly byamtingnfrongr aphy on silica gel ((CH2CI 2/ CH3OH
5 9% and crysi-ai{ki-zatdidinfr-giamirel ohs-tai dandeédyUihelhyl joflH-

- ((1, 3- di oxo- 1iskiclbbyél1Q3 il -dione 51c {10 g; 23.96 mmol) with 7 g of

soi ndol - %yl)nﬁ;dwtnel dttteaaﬁlzs% i Jdranlol. neubseahe;,t GokuP3a in 20

f CH3OH was +@nd igded at RT
h. The m xt u%f\egwas then coo?ecfot”og%{%éa%#m?t er“'qufl 239 ?ffe filtrate
35 concentrat ed and stlr ed with dilute HC . Thi rrocedure was
ed sever ¥ri31(3Ee Yi ke éFbe‘@zB?‘c?d‘tY(’:tlpWéﬁ‘rédg\l this way was
“stirred V\A(Phs@tdﬁ'aﬁ’b’t"néebz(sa)of white solids, ESI-MS [MtH+] = 172.05.
ert - But y30 2-[ 4- ( 1E- benzi mi dazol - 2-yl ) phenyl ] et hyI car bamat e (54)
aration tockepimtdon rtcakaplrge {mw anhtogynbh®Esivsing buil ding bl ock 14
11 ng from taehidret-gi(1,3~-diexvanpaliapgto-2hiddatbbitalye ) prddpanal ude
uct obt ai nqéreéaﬁhé{a deQagive@ninizal 3R 1988 Ky lsabspseh | meebidl and

tion with £, the hthalo -group ‘wit# h dra21ﬂéi%ydrate under
V.0 158 & star&a X cg,oaqfl :7:8_3%%?. ny] E%l' fied by

.mat ograp SI Ca, 5C1
] 338. 1 92 toﬁe am ne r 98i Ted Po?a’tnﬁe seq eac I on ‘'was

|ned by 5 el i nath%%the Boc groug wi th TFA (under standard
i tions); féSrEBKa hyE - LRt ez‘tl’flréﬁ“%‘ﬁ‘ﬁt’“li?eﬁld? ¥tly in the

priate cofpirrife) NEJY)5- (Ami nonet hyl )t hi en-3-yl ] et hyl } pyri di n-2- ani ne
rifluorddcetate) (55) a) A solution of tert-butyl

anot hi en- 2xy| Bireg hyBe amzdnadf 2-¢Flayo-29( 14 3mibdxo-i n3-4dbydto-@i-bsdranol
sat urat ed wit hihlé-2apd)godpandly dpograrat bsh idesétidepr s arate3Df(IRA8NI (9 g
~ 15 aqueous s¢pPLNRIEeN;arde sy glofMdnideidtaiohdealtetd hehoad dnd

i ons. FI It ratzb@ttnlotaftmtarﬁﬁ&t la@N1 1Gott £z 75 €V ARAT BdrORhe di&kture

t ogr aphy (‘fél? &fa Hkéééagaﬁc?%hguf‘es%ué'ddscﬁz% witidaGdr/ GRBOH pl us
us NH3) af f or gcéht ageg tNﬂ;:,. %vﬁﬁl&eué‘é of the organic phase, '

purification of the residue by chromatography on silica gel
{(CH2C1,/CH30H 0 to 5 %) and crystallization from acetone
afforded 12.3 g of N-{5-[(1,3-dioxo-1,3~dihydro-

30 2H-isoindol-2-yl)methyl)-1,3-thiazol-2-yl)guanidine.
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b) 1 g of 53a in 20 ml of CH30H was mixed with 0.81 ml of
hydrazine hydrate and stirred at RT for 2 h. The mixture was
then cooled to 0°C and filtered, and the filtrate was

35 concentrated and stirred with dilute HCl. This procedure was
repeated several times, and the crude product obtained in
this way was then stirred with ethanol; 0.92 g of white
solids, ESI-MS [M+H'] = 172.05.

40 tert-Butyl 2-[4-(lH-benzimidazol-2-yl)phenyl]ethylcarbamate (54)

Preparation took place in analogy to the synthesis of building

block 14 starting from tert-butyl

2-{4-cyanophenyl)ethylcarbamate. The crude product obtained after
45 reaction with HS, alkylation with CH3I and reaction with
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o OW Sh 0i | 2 g of the amine 55a (4.3 mml), 0.6 g of
| di i soprop?/w&ggand 15 g of 2-fluoropyridine were refluxed for 20 h.
resi due obtained after evaporation of the mxture was taken up in
12, washed with 0.1N HC1 and 25 saturated NaCl soI utions, dried and
n-evaporated. 1 g: ESI-NS [ MrHH] 26320.15. C) 0.9 g of the
prot ect ed hrAi-BBeBGliengeianiap st PRELfigd 1y r‘#‘m’%ﬁmm OBnFLligpt g5l
on of 5 (FH28L2/TECEE BTGO%3t (4.8ed); IBIaMS (YOHTH enPpd-dBure for 1 h.
ation of the reaction mxture afforded 1.65 g of a brownish oil,
was reactedhe dinliaet tequikddFdt {1y bSdeqRbht fle@at i vhESIbtBnddVibit]
05). 35 WlsMafiRylil+RY Holi &r&ﬂbﬁ&ﬂ"%@ﬁ ndefll ATLAL ¢ %ﬁ&:@éﬁ:}xs 56) a)
Butyl 2- am,m%wyéédﬂfmg' érmg%fe gt ofeq ke of

uor opyri di [ or a vapor at on o the reactlon
ur e affordgﬁpr\z%% Eae"" wﬁ 40 0i| (ESI-MS [MrH+] = 252.15) which was
ctly reacted further of the crude product 56a were stirred in
of TFA aF-{ [IQT(%’éPH‘PWl)t*FWﬁXHHe&W\bEYé%’WaP%H‘eand purified by
> 45 on RO $trifdyorracet@&BCN(F0 plus 0. 1% acetic acid); 2.2 g; ESI-M
] = 152.1. 0050/50559 97 N-[4-(Am nonethyl)phenyl)-2-pyridi nam ne
- Preparatiap toolptiateot ntaasaboagyl {4o-cy@nstitehi-2eyl) nothylearbimsaty!
i nobenzyl car bapaigg. 288 o0 ihhe2o it | & @emnday@aeuéaﬁeaobme@ng, ESI - M5
4l - 200. 15, i 4né g}im&z&@m e ks égex@ansy RERE ¢
il uor oacgf at e) , ﬁél%khy% @&1 t &haﬁZJr 2nfBP g& &he” at
.10 di-tert-buf lé:nasl’ tet &€ SR vvere 3
i nobenzyl am ne b ’ 5 I “gg tf’ﬁ PPhe m xt ure
stirred at OTCH l‘:hi" "—aﬁ’aﬁ 8r “%Fesmﬁ(% s’lléﬁan‘?ﬂof a 1%
ous citric aci F6FCRAT REPe aaueouti By, affrdiadet 9\ef ctheepBing 88, and
queous phase Ygldowish jgdtk- extracted twice with CH2C12 (150 m).
d wasiBhg with H2O, drying of the conbined organic phases with

and evapor ai2 gnofifther aleichea5%0|(4d3 wimiod n, Via$ gteoffred with a little
sopr opyl et her, eftiitieighropflantihd sudcis anodrnr-fidor@dridinel Je6y; ESI - VS
-tBu] = 167. O5zefiuxed for 20 h. The residue obtained after evaporation of

the mixture was taken up in CH,Cl,, washed with 0.IN HCl and
25 saturated NaCl solutions, dried and again evaporated.
1 g; ESI-MS [M+H*] =.320.15.

¢) 0.9 g of the Boc-protected amine 55b were dissolved in 10 ml
of CHyCl, and, after addition of 5 ml of TFA at 0°C, stirred
30 at room temperature for 1 h. Evaporation of the reaction
mixture afforded 1.65 g of a brownish oil, which was reacted
directly without further purification (ESI-MS [M+H*] =
220.05).

35 Nl-Methyl-N2-pyridin-2-ylethane-1,2-diamine (acetate) (56)

a) tert-Butyl 2-aminocethyl(methyl)carbamate (2.8 g; 16.1 mmol)
and 19 ml of 2-fluoropyridine were refluxed for about 23 h.
Evaporation of the reaction mixture afforded 4 g of a brown

40 oil (ESI-MS [M+H*] = 252.15) which was directly reacted
further. '

by 2 g of the crude product 56a were stirred in 30 ml of TFA at
RT overnight. The mixture was evaporated and purified by MPLC
45 on RP silica gel (CH;CN/H,0 plus 0.1% acetic acid);
2.2 g; ESI-MS [M+H*] = 152.1.




|H—NNR (360 S&)c/:lg%gé 8 (ppm: 7.04 (2H, d), 6.61 (2H, d), 4.78 (1H s
), 4.17 (2K 7 (2H, s br.), 1.46 (9H, s). 25 b) Benzyl

yanate (2. 40 g, 18.00 mmol) was added to a solution of the protected
e 58a (.4.0 g, 17.99 mol) and triﬁthyl amne (1.82 g, 18.00 mmol) in
m- of 10:1 tol uene/ DVF while cool i g inice. The reaction m xture was
tirred at W40WW§ﬁ¥hY¥3Ph%]pbﬁFbﬂ@%Pepa(rst Jof the urea which had
ed to be filtered off directly as precipitate and dried. The filtrate
washed tw meparifion?€hokliphate int andlayy cteasbdstartphy Xrand taydi-butwii ce
H20 t o pH Hmifékbnzil€aNagatd C 3phafs esake thele Wompshmndetyapor ated. A

of 35 g. ogasé@é @ &aﬁg]qg.,,hq Lhigp.way;, ESI-MS (MrH-tBu] = 300.15. c¢)
urea 58b o tal ned in this way was |ntroduced into 90 m of CH2Cl12 and,

C, TFA ( 196. sol ved 1
d dropwise® ﬁf’?@}’”?mﬁ ITTB?%‘HJ‘ °p= ur&fa ,&%\%géra Qg@e% 388

ure was then stirred at RT overnight. Addition of a further 1 n1 of
was fol | onet IRrietkylaming (Sof & 1§7- %Wﬁbﬁ@h&h‘?ﬁ'xﬁﬁr%c\f\as oured into
wat er ard@ ext rddctert-hutil e@lnyrb%éﬁatlé -629x 85Q0fmprolTHEETeag §ophase
basi fi ed with @Embaddngplaninen(nd 45 88x83% awiody im 150 A2 GL2CHR1x. 50

~ The insol ubl eméomi:'mﬁ-e W& weerrddhet plvastsr Mas 4rd berrxl fotf2 andralr i ed.
39,, R R
7 de e p ses e a t thd adfhedys e

! S.) 5 [ (Am .‘L‘lg Ep%l llggél;ﬁi.l.(} :Qe{v}eqegiaété.%

. nobenzy am ne v&g snoenm'c hr;s tholga N HC1
. While refl uxi nath ge 5 3 tro -
sl owly added V\?%°é: tA‘P’E PFAE, B AL %? W?:%rﬁ?ﬁ’éfee “'%B%ai\lam
tion was added ¥ Fh‘%’-@&?ﬁ?ﬁy&neﬁf“@@u&ﬁﬂd eIl SPEFHRP BPRci pitat e
|tered of f v#xidedsuction, boiled in 50 m of ethanol and filtered.
entrati 6 of t > Ogt BRF-MS| [MpESr*Byd = 67k #3ng of the resulting residue
- di ethyl ether 15 afforded 1.4 g of yellow solid; mp.: 255C
- Chl or o- | H benznRR dessol MEZ,- ¢hiphedyipppi vavaniame di ré.Blu@madet at e)
20 Preparati of, 190Qkyplsage. j h 4202l @ay d)9 Busi dizrg Hleck, 14 46y
(98, s).

m

25
b) Benzyl isocyanate (2.40 g, 18.00 mmol) was added to a

solution of the protected amine 58a (4.0 g, 17.99 mmol) and
triethylamine (1.82 g, 18.00 mmol) in 220 ml of 10:1
toluene/DMF while cooling in ice. The reaction mixture was

30 stirred at RT overnight. It was possible for part of the urea
which had formed to be filtered off directly as precipitate
and dried. The filtrate was washed twice with H;0, dilute
tartaric acid to pH 3 and again twice with H;0 to pH 5, and
the organic phase was then dried and evaporated. A total of

35 6.0 g was obtained in this way; ESI-MS [M+H*-®*Bu] = 300.15,

c) The urea 58b obtained in this way was introduced into 90 ml
of CH,Cl, and, at 0°C, TFA (2.24 g, 196.25 mmol) - dissolved
in 90 ml of CH,Cl; - was added dropwise. After 3 h, a further

40 1 ml of TFA was added, and the mixture was then stirred at RT
overnight. Addition of a further 1 ml of TFA was followed by
stirring for 5 h, and then the mixture was poured into
ice-water and extracted with ethyl acetate (2 x 50 ml). The
aqueous phase was basified with 2N NaOH solution and

45  extracted with CH)Cl; (2 x 50 ml). The inscluble portion
between the phases was filtered off and dried.




iction with 4-chioro-1, 2-di am nobenzene (104 ng); ESI-M [ MrH+]:  258. 05,

£6. [4-(5, 6095%5%1594 benzi ni dazol - 2-yl ) phenyl ] met hanani ne ~ 25
fluoroacetate) (61) Preparation took place in analogy to building block

y reaction with 4,5-diam no-o-xylene (230 ng); ESI-M [MH+]: 253.1,

1, 147.1, 126.6. 30 N-[ 2- (4- Pi peri dP®yl ) et hyl] - 2- pyri di nani ne

strifl uor oacet ftgs) EEBS JgMtHtast Slledk. pl ace in anal ogy to buil ding

k 56 starting 35 from 2-(4-piperidinyl)ethananine which was previously

erted under stigpunsar dz(monﬁt,t |Dg§§) isnt sbrd) Res O e8P ANJI mEzdar b7 but yl

- di nyl fd t d
a?lager:ES: ”K/B) ‘(3&45%' b@r@% ‘?m, @%B@.z? ﬂhedS' i%lCPfﬁJOB'S‘ were

-(3- Pyrro? i nyl.)eth r.i di na trifluaoroac te) (63)
hesi s t ook [gFé%n@mﬁe‘éhré'l)gﬁgyﬁdg’bﬁ% g‘b%%%%c’gé{%ﬁl%? §5t9§f rom
-pyrrolidinyl)ethananm ne which was previously converted 45 under
dard condi t-3Rkpqbgnay}amdne oth-dsPoddi bl Tl st FPSERIGEASH539 1h of
-pyrrolidi el 5% eple awtiddearefIuB0® nf. dfg phectarahdde ongdssnd vedeire
at ed; ESLo B5ri M£3EQB00GerdtylowlP 2dd8d drpdwideld- Riieny kche opmaoydn s no)
yl } met hanarsopldtey d50% Wa0hl oludedn ¢ad)adiled30d thg $dlRGofTa Po®f and
enyi propi 0%@ fééu(it!\ﬁé %r@b:@&iﬂa‘ﬁ@dvas' B BQr0h e FhEn andeidd, G6Kedl. 24 ¢
| PEA and 2 b .af ofSQt aBb9 RARCEINSL08N Icon ki ge o%olcué Ine,@hw THY

dded. ; 5 ( t

obenzykg lé‘"r@t‘ie §?C} %i\%ﬁéﬁl g:ol Lo ‘\?\n{éshe %yrﬁ £ heIm' xture
%l %‘T’ lfg R Teds éntrated t he residue

t aken up in 70 m O H20/ ethyl —acetate, and the_ organi c phase was

d with sath}ré?&iﬂfsw\?aﬁmzwé%%ﬁ-ylmheml!qstawdmaﬁd H20, dried and

entrated (SFgifdporopEstays)[ ME&H-t-butyl] = 299. b) 880 ng (2.48 nmol)

he above conpound were dissolved in 20 m of THF, and about 20 m of

di et hg¢ Feperation(seaikuplhscd iat ar@I6yy wer buidiiad. bIdek $6lhyt i on was

tirred aeaBidiDivith d-2RUoddiQ, 2-aHdhind}@nREREi(R0L aig) ;\BsST-ds| trewregl: Of f

i ed (700 288).05 FSkeMB. [ MtH+- NH4+] = 234.

[ (Benzyl oxy) car bonyl j am no} phenyl ) net hanam ne (hydro- 25 chl oride) (65)

[4-(5,6-Dimethyl-1H#-benzimidazol~2~yl)phenyl Imethanamine
25 (trifluoroacetate) (61)

Preparation took place in analogy to building block 14 by
reaction with 4,5-diamino~o-xylene (230 mg); ESI-MS [M+B*]: 253.1,
252.1, 147.1, 126.6.

30
N-[2-(4-Piperidinyl)ethyl]-2-pyridinamine
(tristrifluoroacetate) (62)

o Synthesis took place in analogy to building block 56 starting
Efﬁ 35 from 2-(4-piperidinyl)jethanamine which was previously converted
» under standard conditions into the corresponding tert-butyl
2-(4-piperidinyl)ethylcarbamate. 251 mg of the title compound
were isolated; ESI-MS [M-3CF3;COO0-+H*]: 206.1, 103.7.

40 N-[2-(3-Pyrrolidinyl)ethyl}-2-pyridinamine
(tristrifluoroacetate) (63)

Synthesis took place in analogy to building block 56 starting

from 2-(3-pyrrolidinyl)ethanamine which was previously converted
45 under standard conditions into the corresponding tert-butyl
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e/ 30 Y (S.égsgngg gf tert-butyl 4-am nobenzyl carbamate were dissol ved
®20 m of T ) 3 ter addition of a solution of 1.18 g of NaHCO3 in
of water, cooled to OC. 590 ng 30 of benzyl oxycarbonyl chloride were

d dropwise to this mxture, and it was stirred at RT overnight. The
gi due after concentration was di ssoPfed in 70 m of H20/ethyl acetate,
i t he organiZ (preEEchdinyd pethlcarkamrtanFofamhaf tHe t1HtdartamReeed NaHCO3
tion, 1% cierei tscdeteda®S$IHEO{MEBGR3AG0 3B rndo@okcentrati on af forded 1. 08
SI-M5 [ MtNa+] = 379. b) The product fromthe previous stage was
ol ved in 1Q-fk30fhenfifropansyl)ambeh jpheff1 et nddandhet figlaret her (saturated
C) weresaddgdigehhe (4 ution was stirred overnight, and the 40
lting crystals were filtered off with suction (800 ny); ESI-M
H+- - NH31 = 240 . s . .
, - d

(2-tert-Buat oxy??E-né%( éfésylgg%l °xfo§6p}ﬁ.efy ﬁfgd‘%{'%ﬁcgdbewem[ :,LSSJOlve
in-5-yl]aceti ¢®a®{ c}é'(8 )T Sangf at 0°c, ’%‘ﬁz g§597 5528 af%g Phtion of
bt - but yl  (6- 0x0-58% 18X BPAGRAASPERRG BRhESide (FPEIDiin- THE JeFe fle (4)
th net hyl 1Br onpdétentl® rRRaRaPorg (1+%7 mimellyaft Best-Pus¥lbui |l ding bl ock 1
rded 13.8 g ofé-ampaibenzylaiarbanatie onl|5 mihef ITHRawerd rdded yrhywlisel yzed
her with KOH iand5tid alshiedeHied (vhiméd Gb; RESINAVE: {ideli+£4:Bu8 k. 326wdH. $
MR (DVBO- d6, 3@Qcdftzhtéd ATher ATate Wakt tin Sp (8P nY 308 /Qthgin 85),
?n (?H).f H)11 37&5%(49;&@&&3?&1& $seaghd Rrash&Y GitRPRRABYed 20, 29),

: A5, - ig : citric acid and Hy0 ied an
| H Benzi m dazal - 2-VlI i dirn-3-yl A ! st rjskl uor oacet at e)
a) Preparation n?%:}/) ")“‘Ef%c% °?n“‘%¥fa %g%st @Q%g‘_g%%ur ing lersgr'n 15
-butyl (6-cyangpyridin-3-yl)nmethyl carbamate (6.0 g, 5.72 1) ;
talllzati oV ofS8PHEY 20 ‘%’F’édu‘ﬁ tp?o?ﬁ""ﬁe‘f‘??ﬁ’ﬁ?&” at%f‘&r%’é&%?%u ¥, ESI-MB
] = 325. b) F%BLPHIBF hangdorhPtottdleat Hflndn e thEl BFPEF of C52C12
20 mi R@d wi t(sasurptedf atfOACherst dddedd Bhe RPlppionDwas theapidaredn of
reacti on m xt wrteRaffoor dedl Edothey rebuktingi precipitake E&SS -NEStphddHofff =
25. N1-Pyri dignd2dyiqa @pediengl ; Bst-asi peatbi)*+] 25224 Bronopyri di ne (100
.633 nol) and 1, 3-di am nopropane (234.5 ¢g; 3.16 nol) were refluxed for
~After the {658qbbRsy1989)carbonyl jamino}phenyl)methanamine (hydro-
25 chloride) (65)

a) 730 mg (3.28 mmol) of tert-butyl 4-aminobenzylcarbamate were
dissolved in 20 ml of THF and, after addition of a solution
of 1.18 g of NaHCO3 in 10 ml of water, cooled to 0°C. 590 mg

30 of benzyloxycarbonyl chloride were added dropwise to this
mixture, and it was stirred at RT overnight. The residue
after concentration was dissolved in 70 ml of Hy0/ethyl
acetate, and the organic phase was separated off and washed
with saturated NaHCO; solution, 1% citric acid and H;O. Drying

3s and concentration afforded 1.08 g; ESI-MS [M+Na*] = 379.

b) The product from the previous stage was dissolved in 10 ml of
TEF, and in 20 ml of HCl in diethyl ether ({saturated at 0°C)
were added. The solution was stirred overnight, and the

40 resulting crystals were filtered off with suction (800 mg);
ESI-MS [M+H*-NH3] = 240,

[11-(2-tert-Butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-58-dibenzo{b, e}
azepin-5-yljacetic acid (66)
45




conpl ete, the 5bFBV§53ﬂ@S evaporated, and distillation of the remaining
resi due under oil punp vacuum afforded 43 g of the 30 required product;
ESI - M5 [ MrH+] 152.15. 19-MR (360 MHz, CDC13) 6 (ppm: 8.05 (d, 1H), 7.36
1H), 6.51 (t, 1H), 6.36 (d, 1H), 4.8 (s, 1H), 3.35 (s, 2H), 2.82 (t,
1.73 (m , .1.32 (s, 2H). 35 . .
) - 11- ( 3- &é@?@?ﬁ%%‘i 65?’6‘%%’{1 dfExs 0ot b-Hbydr e Yy §rBenass
nzo[ b, ej azéBi plazepinzidethiacetaty (4) WHBHEW BFOWRCEbES 1P 4FBINEDI ) of
di benzo( boether epnhesds 1af dubhdingnb@d0l miforded|idefed ifsa RRIGed
W se to 44§ebiowifshaoill ,SwhidawayidiykectYy Gpdralyzed| fnritbar withek®@béhi ng in
- The m xtaukgox&fe/8t0 (e af) ; Ris1-mee(Mingipuane 328eps 70 ml  of
wat er-were added, and precipitated salts were filtered off with
on, dried;gn 1GeNtfeat tQ. L giAal 5 Vv B.7. bl4 fpation
0050/ 5055 ﬁl%g#uffgﬁgcgﬁgig o )y?ﬁggf% iy 7 5 ?‘%ég_gi nagbg ggelmp?i PorLe
rded a total '6§.’ % g’?’ ég‘gure gf b’gf '6]9 g of
nyl phospRVRE-2RPEY ¥ 228 Bik é d o 2+ o é?h]asndf' ‘treated with
0 to 650 bar) in a 300 nl autoclave at 80 to 100C for 20 h. The
| ting precilfaf&iReszinideee -3l ipyaidingdurylingthanamineystal | i zed from
| acetic (Msticifilgordpsatatarémith [ CH2Cl2 (33 g; mp.: >250C). 10
Met hoxy- 3- oxopr opyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo- [ b, ej azepi n-5-yl
ate (70) Hugr ogeapdiaghonfeobl pracanil agyiddy thelPsepatidlg orordf 2
rfded 153800 Mgegi-piRENY(6-3ydmiplRtdBi-b=Plin@¥iy Rea@BRRdtaY I} - $-g9x0-
| hydro- 5H- di hengnlRef) Azebiiinh L4 lR" SPIRRA fage éﬁ&c‘é’effom then
dmeMt%% 1t &h§ggp$$§M L a3 M5 [MrHH] =
5. 20 (10E/Z)-f -%%i oxy- Z-'oxoe't hyl'i dene T4 OXG-4H- t hi eno-
c][!jbenzazepin-5(10OH) -yl acetate (71) . .
i eno[ 3, 4- A 1]°b§?5129a2§ e BACRICERFEH oRERe f2pdr 2P i °2d8%Ch? pEE®i n EP
2; 0.929: " 4. TR WLFD i Ly 5 AFBJANSY shizredsph Rfaf8E e thoBYARCEREIA hy|
yl phosphonoa®ét thee raaetiopdpinpuraeaifondshi®e B #4se whiteoerlid; and
cation of th&sEsMRdgM+PrlodRR5.B§. chr omat ography on silica gel
Cl2/CH3OH 0 to 2 %9 and stirring in diethyl ether afforded 1.1 g.
| ati on W t lwl-pyridin-2-ylpropane-1,3-diamine (68)
25
2-Bromopyridine (100 g; 0.633 mol) and 1,3-diaminopropane
{234.5 g; 3.16 mol) were refluxed for 7 h. After the reaction was
complete, the mixture was evaporated, and distillation of the
remaining residue under oil pump vacuum afforded 43 g of the
30 required product; ESI-MS [M+H*] = 152.15.

n "o M~ N
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1H-NMR (360 MHz, CDCl;) & (ppm): 8.05 (d, 1H), 7.36 (t, 1lH)}, 6.51
(t, 1), 6.36 (d, 1H), 4.98 (s, 1H), 3.35 (s, 2H), 2.82 (t, 2H),
1.73 (m, 1H), 1.32 (s, 2H).

35
(11E/2)-11~-(3~Methoxy-3-oxopropylidene)-6-ox0-6,11-dihydro-5SH-
dibenzo{b,e}azepin-5~-yl acetate (6€9)

a) A suspension of 100 g (448 mmol) of
40 5H-dibenzo{b,elazepine~6,11-dione in 2000 ml of toluene was
added dropwise to 448 ml of a 1.5 molar vinyl Grignard
solution while cooling in ice. The mixture was stirred at RT
overnight and then 70 ml of ice-water were added, and
precipitated salts were filtered off with suction, dried and
45 concentrated to half the original volume. Filtration with
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Ll - but y| o%c/gég%g In anal ogy to 2 and subsequent ester 30 cl eavage
vm TFA affor of the title conpound; ESI-M5 [M-H+] = 344.
1t 2- Met hoxy- 2- oxoet hyl ) - 4- oxo- 4H-t hi eno[ 3, 4-c] [ | j benzazepi n- 5(10H) -yl

ate (72) 35 Hydrogenation of 71 in_analogy to the preparation of 2 and
equent TFA cl eavage afforded the 119t e conpound (45 ng),; BSI-M [MrH+I
6. 40 (99/2)- QUGQUNh?ﬂﬁxyuan@xﬁéﬁwyFeaéhépg5p@%ﬁpgﬂva#@ﬁﬁ@ﬁb@3a4

ej azepi n- 4( 5SHEoYel &febhi2 9¢73) Synthesis took place in analogy to

ding plock 71 starting from

i t hi eno[ 3,y ba3mikxirlrezepizveg P Edh) -3dgose eppradiahoshindp Uessfi bed in
209773) . 562 mpaef, Ghe 40 Wheof QIRAHIINE G catsPhAtE Do k5o Mg [MrHH] =

uvbal bG659 1Q§ bar) in a 300 ntoclav 0
(i %U ﬁ} %0 t%l °Cfor 20h4'f1%ﬁ_|) yI
1 er (9

- Met hoxy- 2Yt i 4@9&

ate (74) Hydré,g ? B('g 'on of 2 and 5

equent TFA cl ? ‘f%ﬁdd 5‘”? I?&a?’r BEHH OthRP) StIEed WA MrH+]

2. 2-{[11- ( 2- CERGE2BET D8y - BBkt F) - 6 oxo 6 11- di hydr o- 5H di benzo-

)azepi n8-ylj met h I} 1, 3-t hi azol e- 4-carboxylic acid (75) 10 a)

| ati on of Bl-g3(-1183=.h48yﬁmht)>pmpytléfﬂ—olaut-§/,l11(-aiwd:o—sg~dibenzo-

- di hydr o- St @i} beedol b azepdte- | [70)] acetate (4) with

cetonitrile in analogy to 1 afforded 5.5 g of a brownish oil (ESI-Ms

(J 363. fyflrogivd Bn VXS 6beACaad1d ‘ébf&%t ¥e r%@xé‘x‘?%f'ﬁ‘ %%’ dl;e with
i on of 157 Ryl G msthgloégw zaté g Ctobt ai ned

Kk
iriae (4 o ?oaﬁﬂfég %?
d

>V OWMOTWI VY

)tlon 0f .t he

RERCTSE SERID YFTH ¢ he

ti on of 0 0 %¥q1 Pe tit é compound (90 mg); ESI-MS

11- ( 2- tent roxypropyl ) -
0-6, 11-di hzldro 5H— di benzo[ b, e] azepi n-5-yl ] net hyl } -
t hi azol 894(X0&/ BlndP-42 iethoxy 'OMMI@W}-&%%-%)%O— of which 3 g
hydr ol yzekB ai-£ hl KOehtarediloxUICHAHAD letite 2671HSI - MS [ MrH+] = 465. 15).
pl es | . B Exanpl es of the synthesis of conpounds of the forrrul a l
L): 30 Exsirpiend(3Bedci[libenzazepine-4,10(5H)~dione (preparation
described in EP 0209022; 0.9 g; 4.33 mmol) was reacted by a
25 standard method with methyl diethyl phosphonoacetate and sodium
methanolate as base in 100 ml, and purification of the crude
product by chromatography on silica gel (CH2Cly/CH3OB 0 to 2 $)
and stirring in diethyl ether afforded 1.1 g. Alkylation with
tert-butyl bromoacetate in analogy to 2 and subsequent ester
30 cleavage with TFA afforded 85 mg of the title compound; ESI-MS
[M+H*] = 344.

RPONY T O/ T O

3 10-({2-Methoxy-2-oxoethyl)-4-oxo-4H~thieno([3,4~-c][1]benzazepin-
B 5(10H)-yl acetate (72)

35
EE Hydrogenation of 71 in analogy to the preparation of 2 and
-5 subsequent TFA cleavage afforded the title compound (45 mg);

x ESI-MS [M+H*] = 346,

40 (SE/Z)-9-(2-Methoxy—2-oxoethylidene)-5-oxo-9H-dithieno[3,4-b:
3,4-e]azepin~4(5H)-yl acetate (73)

» Synthesis took place in analogy to building block 71 starting
f§- _ from 9H-dithieno[3,4-b:3,4-e}azepine-5,9(4H)-dione (preparation
j%: 45 described in EP 0209773). 62 mg of the title compound were

3 isolated; ESI-MS [M+H*} = 350. :
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63*()(0 5-(2- OXOY—LQL{ S5 pyrl di nyl am no) et hyl ] am no} et hyl ) -
6 £1- di hydro-5 I'benzo( b, ej azepi n-11-yl acetate (15) 35 a)

(2 Met hoxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydro 5H di benzo- [ b, ej azepi n-5-yl
a tate 3 (0.45 g; 1.33 mml) was di ssQ in 25 mM of CH2C1l2 and, at OC,

i eq. of N -(dinet 0 y r.bodi | (,0.28 and 1.03
,.; of N-neth ?n‘ﬁr ﬁ‘b‘f‘%l # h{‘):)?/ )S\A%’f°e 953%15%1853&&3& g 0* A5 8ut?
B 2- pyridi nyI5(5f)2Y%t4?&ﬁé’6?arﬁ7ﬁé (0 18 g; 1.33 nmol) was added and the
o ture was stirred at RT. After the reaction was conplete (about 2 h),
. m xt ur e waBydmbigendteidnwpf [73CEHR Ghalogw shethenprrbpasattdeat e 2Na®  sol ut i on,
gcd and coBcsibideqhient TFACcIarasdidtgordal de +i01d Togpoums (46 i fied by
mat ographyggj]_,@ tﬁ.qa]gel;;sQCHZClZ/ CH3OH 3 to 10%. -.wW':~. .fyro..m. -.
..... bf N .Ate:sw }R . .00 J.Co.1 AdY'.. m
;(g 53?§6Y{); %%39&50(1 19—0::09'&!%&? 'g'\’ﬁid'\li%éc-sﬂéé%en% Met hy|
o} et hyI) Sk 8%%’5? Eﬁn&? Bi}ngmfbt 59%?)‘4"°ﬁbW}lc £E3at¥300. 34 g:
mmol ) wds dissolved in 15 M of CH3OH and 2 ml of H20 and, after
tion of a &bt Alkylabiamofof5 gk(H-@46. BB )gPE teahtletFnlo (Feoux. . After the
tion was conpéatleditydronpiidibenzedd, elagepintlddyl candtehe 4o sukth ng crude
roduct was purbdfamedecdtoniPtile $nlamzaogelto Bisftooliéd Br.6ng apfr ep
540- C18E, 32 tppvwnebhieyil: (£31360 hder i 03830 @oetwiichCway r@@adted hen
filized.10. 11 girebSly MBthMid+in yﬁéuﬂe widp aaaima 6200k iMey1 RO d6)

t t 7 9
_gr ggm(arm m3)lfl) UEE- .'Lge (&)Q oﬁnz.%e 'fﬂe J:J:_ﬁde % &? gd—:%legSa@% WCJIR(IB] H,

ble |.B. 2 6- O ?i 0Xo- 5nt nr Hl F) 1- p| per azi nyl)ethyl} 6, 11-
dr o- 5H di benzo(b, e),azepi n- 11 acet ate
£l 2- Met hoxy- 2? oxé%at Fry P - 5&% té‘lﬁ‘“‘(ﬁehgﬂr% g%%l“ﬁ%h&d’% hegthyds
in-5-yl Htet at Bromopyryrage i 58 RhHiED e afditdrpeRf o835 o BFC%H2CL2
at 0C, 1.1 eqledfo ethyldnbkid K%rrﬁeﬁé'pb‘@WYﬂWé%W%aPm imde (0.8
nd 1.0 eq. of DI-CBEAG(btmhmﬂ%épfdxpfhmlﬁme)a%@mﬁmllaﬁ’ehylaf-ter about
N- (2- pyri di nyl)Ppithéazadiend-¢arbbXyIpte3(HA gnASI-Mer P+HY] = 493.15),

of which 3 g were hydrolyzed with KOH in dioxane/H;0 (2 g;
': 25 ESI-MS [M+H*] = 465.15).
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Examples I.B

)%j Examples of the synthesis of compounds of the formula I (B-G-L):
& . 30

;§' Example I.B.1

S 6-0X0-5-{2-0x0-2={[2-(2-pyridinylamino)ethyl }amino}ethyl)-
o 6,1l1-dihydro-5H-dibenzo({b,e}azepin-11-yl acetate (15)

3 35 a) 11-(2-Methoxy-2-oxoethyl)-6-ox0-6,11-dihydro-5H-dibenzo-

3& [b,e}azepin-5-yl acetate 3 (0.45 g; 1.33 mmol) was dissolved

: in 25 ml of CH,Cl; and, at 0°C, 1.1 eqg. of
N’-(dimethylaminopropyl}-N-~ethylcarbodiimide (0.28 g) and
1.03 eq. of N-methylmorpholine (0.15 ml) were added. After

40 about 40 min., N-(2-pyridinyl)-1,2-ethanediamine (0.18 g;
1.33 mmol) was added and the mixture was stirred at RT. After
the reaction was complete (about 2 h), the mixture was

] diluted with CH,Cl,, washed with saturated NaCl solution,

,?3 dried and concentrated. The remaining residue (0.49 g) was

:ﬁi 45 purified by chromatography on silica gel {CH,C1,/CH30H 3 to

10%).
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30 added. The Fbgé @5%5 then stirred at RT. After the reaction was

clEpl ete (abou ‘h% e mxture was diluted with CH2Cl2, washed with

siurated NaCl solution, dried and concentrated. The renaining residue

(203 g) was purified by chr omat ogr aphy on silica gel (CH2C12/CH308 2 to

8. 35 0.57 g; ESI-M5 [ MrH+] - 485.25108) Methyl

(g oxo-5-{2-0x0-2-[4-(2-pyridinyl)-1-piperazinylj-

e | }-6, 11- di hydr ®-BHgdi Bfan¥d- (MFHe) azdpPn- 11-yl )acetate 40 (0.485 g; 1.18

) was dissolved in 30 mM of 5:1 dioxane/H20 and, after addition of 1.5

of KOH (0. hg)Metﬂyq:a;e.@xbos.r(etbgacz_ﬁ2.e(r2-b§1ﬁ,da.ﬁ§mimmwﬂﬁr1q0rrpl ete, the

ure was es/apora{\ﬁz@, e8RA L@eu @3t drlo0 8y GfiUben Y] ngﬁze s-1ynhtied by

fC (silica gl BLaGbalfo (© gpe%%é k2 5;;1 & e

sCN/ H20 + 0. 1% ace& 1,C fCI J_Q 2 £
........... jor & b;m g2 €2 of 5
wt~M wdvl‘mﬂrd"s%aﬁ&’)&tfa}i fo ESF“R?B fhe Teagtien wag NvR (200

DVBO- d6) di asEewdSher thexpiftare Giaépﬁ’y'a!’%'é ed.1 808 Yher Zagnltipg, cdes (m

7.7-7.09 (m BP¥yducs B8 pBriffed1by MPEC 7(s(idicd idel: BixghafD Proatypres. 75- 3

over | apped bysH2BR0-CL885 FInumiHluehk arqH,e/H;8.8 0.1% acetic acid) and

- ({16- (1H Benztmardagepridiyed - 3- pyri di nyl ] met hyl } am no)-2- 10

t hyl ] - 6- oxo- 6, 11-di hydr o- 5H di benzo[ b, e] azepi n-11-yl acetate (17)

E( 2- Met hoxy- 2- oxgeﬁ%l )Egsr.%opﬁ,nl} igfhydg o- 5H di benzo[ b, el - azepi n-5-yl
dte 3 (0 16 0; nmmol ) was dissolved in 15 Ml 15 of CH2Cl2 and, at

1.2 eq. of N -¢ doamig.o% Qy I\I-est“:r;J |gni\il’rb0dl |“rp (Ele pm?‘7sg§ and
&‘8 E%/ re aﬁtgwa‘l r@;% B lﬁ ByeF &n% gép

& eq. of D PEA (0.
& 1H benzi ni dazol®2- B¢ ™. 8% 1g; 1.66

- ‘T‘ﬁl
) - dissolved Fné m"“'o \7&%1 éﬂde‘ﬁ”anﬂ %‘éﬂwed at RT. After
reacti on was conpl ete (about 2 h), the mxture was diluted with
12, wash?@® ExppplesItBraat ed NaCl  sol ution, dried and concentrated. The
Rl ti ng crude-produrdR-oxXa-241 4 2rpgriddagl pd -dipeeiziyy Wiethpl) -6 4k + her
g ficati on. 2inkSdolyB-d1¥ezd(1, j4Beim-1Matihybetate (16)
2-({[6 (1H benzi m dazol - 2-yl ) - 3-pyridi nyl ] met hyl } -
0) - 2- oxoet hyl 1 16= X @h&xjy-dl-mrtﬁyg’ﬂ'edbm ;9 haiolyazenisai deraslb Acjet at e
9) Was 85 5SSOl uedhin s 3 Teellter 31 (F10¥aNE/5 20001y was dissolved in
25 ml of CH»Cls and, at 0°C, 1.1 eq. of
N’-(dimethylaminopropyl}-N-ethylcarbodiimide (0.8 g) and
1.0 eq. of DIPEA (ethyldiisopropylamine) (0.45 g) and, after
about 2 h, N-{2-pyridinyl)piperazine (0.57 g; 3.54 mmol) were
: 30 added. The mixture was then stirred at RT. After the reaction
g - was complete (about 2 h), the mixture was diluted with CH,Cl,,
washed with saturated NaCl solution, dried and concentrated.
The remaining residue (2.03 g) was purified by chromatography
D on silica gel {CH»Cl,/CH3OH 2 to B%).
: 35
K 0.57 g; BSI-MS [M+H*] = 485.25;

‘ b) Methyl (6-oxo-5-{2-0xX0-2-[4-(2-pyridinyl)-l-piperazinyl]-

,§= ethyl}-6,11-dihydro-SH~-dibenzo-{b,e]azepin-1l-yl)acetate

- 40 (0.485 g; 1.18 mmol} was dissolved in 30 ml of 5:1

e dioxane/H,0 and, after addition of 1.5 eq. of XOH (0.1 g),

e heated to reflux. After the reaction was complete, the

o mixture was evaporated, and the resulting crude product was

. purified by MPLC (silica gel: Bischoff Prontoprep

45 60-2540-C18E, 32 um; eluent: CHJCN/H,0 + 0.1% acetic acid)} and
s then lyophilized.
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30 and, after ggdi}iouuf 2.15 eq. of KOH (0.2 g), heated to reflux. After
.?- reacti on was conplete (12 h), the mxture was evaporated, and the
#sulting crude product was purified by MPLC (silica gel: Bischoff
ont oprep 60-2540-C18E, 32 pm el uent CEBCN/ H20 + 0. 1% acetic acid) and
ten | yophilized 0.4 ESI- M5 [ 532. 15 I H NVR (200 MHz;
WE0- d6)  di astereoﬁhzr1 i’f%’gs @W?p}r) 21915('5 IH), 8.95 (m IH)), 8.70 (m
I-l'-_, 8.30 (m 1H), 7.85 (m. 1H), 40 7.8-7.05 (m 12H), 4.85-4.25 (m 4H),
4/5-3.0 (m overl HhpHB (AP0 ¥Bw) DMQO%)T%%WWn@’-Wé it R ed
ogously: 45 +U¥2A1T\F Aprodd, 1Bxarfplé (n,B18), 7.7-7.05 (m, 9H), 6.85
0- 11-[ 2-0x0- 2¢{ 4H]) ( 26 7y Kndivmyl 81250 st hyk] benz§+3 o, novexriapped
| ]-10, 11-di hydep-hbh dieszpg,ai8j cycl ohepten-5-yl acetate (18) t 5
ling with N—[4-(arri nonet hyl ) benzyl ) - 2- pyri di nam ne (12) and subsequent
Irolysis of th % £ster afforded 0 3 g, ESI - M5 [ MrH+] = 521. 25;
NVR (200 - | er.eg 10 1H),
(m 1H) %’q’ %ﬁ‘d‘*égg% ‘% yEhd %‘& 8 (m
q %O thyl] 6—oxo- -dzhydro- H~d1 ,e]azepln- betat
{[2 (4 5- [ﬁlﬁildro | H-i ni dazol - 2-yl ani no) et hyl ] ani no} - 2-
t hyl ) - 6- oxo- 6, 11-di hydr o- 5H di benzo[ b, e) azepi n-11-y1 acet ate (19
ipl i ng wi t h NI-(2-¥etipky-E-oxdethyi) chrosb-@ M -jiillydroelfralibgnzaiibne]- and
equent hydrazepsn-s-9l ddeeatethyb.sbiger 1 ad6 amoleyd was 4ARisgolPdd ESI 1VBL[ MrH+]
I; Exasdsech,d3,6and, at 0°C, 1.2 eq. of
-[({[11- (Cy-h aﬁmﬁlglﬂu}mé § - Jeedl ba&rbeaﬁﬁh%bemm( Q{_'_&Jnd%.tx eq.
i n-5- yllaceéfybiﬁnrz zg yi,; eZaBXéd dgﬁh}aéo&% Sy ek’
da idi

2

azol -1 -ium Egtb%n jmeth. namine x

- (am nonet h e an equent
ol ysis of t ra‘re 'h I‘ a'f fdlss a’%fn i“
Of 15; 38 1#P H8) TRRSTIPRY nﬁ‘r“‘“ e%?u ﬁﬁl
mlxture was dlluted w1th CH,Cl,, washed with saturate

solution, dried and concentrated. The resulting crude product
{1.4 g) was reacted directly without further purification.

o3 25 ESI-MS {M+H+] = 546.25,

Methyl {5-[2-({[6~{(lH-benzimidazol-2-yl)-3-pyridinylmethyl}-
amino)-2-oxoethyl }-6-0x0-6,11~dihydro-58-dibenzo[b,e]azepin-
ll-yl}jacetate (1.4 g) was dissolved in 30 ml of 5:1 dioxane/H,0
30 and, after addition of 2.15 eq. of KOH (0.2 g), heated to reflux.
After the reaction was complete (12 h), the mixture was
evaporated, and the resulting crude product was purified by MPLC
(silica gel: Bischoff Prontoprep 60-2540-C18E, 32 pm; eluent:
CH3CN/H,0 + 0.1% acetic acid) and then lyophilized.
35
0.45 g; ESI-MS [M+H+] = 532.15

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: d (ppm) 12.9 (s,
1H), 8.95 (m, 1H), 8.70 (m, 1H), 8.30 (m, 1H), 7.85 (m, 1H),
40 7.8-7.05 (m 12RH), 4.85-4.25 (m, 4H), 3.75-3.0 (m, overlapped by

Hy0), 2.90 (m, 1H).

- The following were prepared analogously:

45

-
i xl P Ay i o 7 R R S s ey gt e N I - -



= 2H) , 8. 65uubbsaddhy 8,1-7.05 (m 10H), 4.8-3.75 (m overlapped by H20),
¢ (m2H), 2.80 (m 2H), 1.85 (s, 3H). Exanple |.B.7 40

0- 5-[2- ox0- 2- ({[ 1- (2- pyri di nyl) - 4- pi peri di nyl ] met hyl } am no) -
I
2-

-6, 11-di hydr o- 5H-di benzo[ b, e] azejygsn- 11-yl acetate (21) Coupling with
pyri di ”%klm eo&pgrd di nyl ] met hanam ne and subsequent hydrol ysis of

methyl ‘es %I’ -§. ldiﬂXIno%Vé M+H+] =
o , 1H N PS?'?E‘H) &%{9 ?7§3?%? @ﬁé ?%égg %ﬁ% %3?6 6

1H), 4842 m45 , 3.65-2.7 (m overlapped by H20) 1.70 (m 3H),
m 2H).5 Eﬁgg%ﬂqg wx;pgy~[4 (amlnomethyl)benzyl]-Z-pyrldlnamlne (12) and

§({ (11- ( Car saeyepieny| hyd-odxeis of 1thed mayiirlo eStérdialiéomdsdo 0 e -9;10

) "'a n-5-ylJacetyl }am no) net hyl | - 1H benzi m dazol -1-ium acetate (22) P7

| i ng w t hgbkkienzigi fazebi 2syl net hanam ne and subsequent hydrol ysis of

= et hyl estgryaf fégb@lqﬂuo Bsddad$ ﬁﬁ@i@ée%mer{mlxlérﬁsh n[)'V&Hfd (&, 495. 15;

ENVR (200 e X I 8. 95
77%&/?%595 J(g’gﬁ ﬁsisei? gb(r‘anllt%ér)' gﬁ?‘q 2 i%o io‘gg"“
i- Exanple |

{(11-(Carboxynet h - 6- 0X0- 6, 11- di hydr o- 5H-di benzo(b, e] -

i n-5-yl | ac&eppl ear#/ﬁ met hyl | - 3H-i ni dazo(4, 5-bl pyridin-3-ium 25 acetate
~-Coupl i ng SwilBh{ 2~(4n¥RIRELYSALE) imidago] Py dpmin) B Ry Japinet -2nd
equent By drxokyhyly -6Foxdhé , hbtdipydasiSgrditfehoo e 182€pling 1asyl acetattee; 30
M5 ( MFH+] (19456. 15; 1H NVR (200 MHz; DMSO- d6) di astereonmer m xture:
m 9.8/9.25 (broad), 8.25 (m1H, 7.95 (m1H), 7.65-6.8 (m 8-9H),

-4.40 35 doii%aﬂfﬁ wAt ¥ P4 (9041 PyRol 8PDRE ab¥o1430y1) A, &Oeﬁxﬁ,neét&mgxarrpl e
10 6- OxO-gydf &%ugn'l{ (t&a£81:§%‘i§'6’f %%ethg@@ééax' i@fﬂ:@@hpd QBYyg) -6, 11-

dro- SH-djbenzo[ b azepin-11-yl acetate
ESI-MS [M+H*] = 436.1;

N~~~ pr/-\ ,

~—~

ROMV—D N W— "*E?QJBJFA"’\

o —

i'i. Example I.B.6
2-{5-[{{[11~(Carboxymethyl)-6-0x0-6,1ll~dihydro~-58~-dibenzo[b,e]~

25 azepin-5-yl)acetyl}amino)methyl)-2-pyridinyl}-4,5-dihydro-1B-
imidazol-l1-ium acetate (20)

Coupling with
2-[5-(aminomethyl)-2-pyridinyl}-4,5-dihydro-1H8-imidazole and

30 subsequent hydrolysis of the methyl ester afforded 0.3 g as
acetate;

fﬁj ESI-MS [M+H*] = 502.15;

35 lH-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 9.15-8.80
(m, 2H}, 8.65 (m, 1H), 8,1-7.05 (m 10H), 4.8-3.75 (m, overlapped
by Hz0), 3.4 {(m 2H), 2.80 (m, 2H), 1.85 (s, 3H).

Example I.B.7
40 6-0x0~5-[2~0X0-2~{{[1-(2~pyridinyl)-4~-piperidinyl Jmethyl}amino)-
ethyl]-6,11-dihydro-5H-dibenzo[b,e]azepin~11-yl acetate (21)

Coupling with [1-{2-pyridinyl)-4-piperidinyl]methanamine and
subsequent hydrolysis of the methyl estexr afforded 0.4 g;

. 45
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49 Coupl i ngwwdvs3uald- (2-tert - but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o-

H-"di benzo[ b, e] azepi n-5-yl ] propanoic acid (6), subsequent cleavage of the
ent - but yl ester with TFA and purification by MPLC afforded 40 ng; 45 10 7
?L-I\/B [ MFHEj = 459.15; 18 NVR (200184iz; DVSO- d6) di astereonmer nixture:

(ppm 8. 15E§Imﬁslﬁ,).hﬁ+ DS%96msLH), 7.70-7.15 (m 118), 6.65 (broad, |S),
45 (m 5 2H) 4.70 {m 1H), 4. 40 (m2H), 4.25-2.6 (m overl apped by H20).

@Xanple ¥ kn Hz: DMSO-d6) diaste ufe' 15
& Oxo- 5- { 3- Mﬁ I) PSS f)%otmgflrﬂ p op i , 1
di hydr o- 5H— @%i {0& 7283 n® 1315 ‘ﬁ‘éet"aﬂé"( %’;}m -8B tHai ned in
gnal ogy t§ B& H)o: 4 %‘él -2\ [4 13=6%g5 7260, PS’e?L P FO Mz,

O d6) di hs'toemo'iﬁér: M Xt e2B)8 (ppm) 8.15 (m 18), 7.5-7.05 (m9H),
‘85(m18) 6.70 (m18), 4.85-3.85 (m 4H), 3.65-3.15 (m overl apped by

£0), 3. 05-Exahpler BY.8 Exanple |1.B.12 20
5- [ 3- ({[ 4- £y lﬁeﬂzadstsagﬁdetayw-)s-axml eiVdihyRtsusa-aibdiebr 8 Sie)-

axopr opyl - I Zo L 1 - ic acid
6y 50" Cog Gt s Yyl b oot Rl ol setaet € acl

551. 15; 1H— (200 MHz; DMSO- d6) di astereonmer m xture: 8 (ppm 12.2

(br oad) , 870 (m 18), 810%‘ 7. 80- 6. m 13H), 4.70 (m 30 1H),

4 60-3.90 (HRUEERS vitholi- daa%ﬂ-ab'b%fd‘aﬁ?’g%)“d POSAFIIY | B. 14

X L0(1- {[11113(‘%%1563(%/@& BRe )meshbk@ssezlfféPwe 4B 9ppArEsate;

[, e] azepi|5n S-yljacetyl }-4-piperidinyl)nethyl]am no}pyridinium 35 acetate
(8) Coupl | BgT-Mst (MAE*(4=pis5elsdi nyl met hyl ) - 2- pyri di nam ne and subsequent

Bydrol ysis of the nethyl ester afforded 65 ng; 40 ESI-MS [ MrH+] = 499. 25;
I NVR (20018vmr DMROMES) pisasdedr m&%ﬁwm«:ﬁ@@p&flpﬁu%ﬂm 1H),

780 7.15 (B]:oé‘d")t; @57(9& {8, 37F95-76055ﬁ_<281)zn>2H)4 35*43504(:60 6‘!?“ 2k, (- 70-4.0

m 38 rl apped b 80 m- 38
J% s 0 2 5585 S 2Pred B (m 38),
%

Example I.B.%

2-[({[11-{Carboxymethyl)-6-0x0-6,11-dihydro~5R-dibenzo(b,e]-

azepin-5-yljacetyl}amino)methyl]-3H~-imidazo[4,5-b}pyridin-3-ium
25 acetate (23)

Coupling with 2-(aminomethyl)-3H-imidazo{4,5-b}pyridine and
subsequent hydrolysis of the methyl ester afforded 0.24 g as
acetate;

30

ESI-MS [M+H*] = 456.15;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) $9.8/9.25
(broad), 8.25 (m 1H), 7.95 (m 1H), 7.65-6.8 (m 8-9H), 4,75-4.40
35 (m 4B), 4.0-2.9 (m, overlapped by H.0), 1.80 (s, 3H).

Example I.B.10
6~0%0~5~(3~0ox0~3~{[2-(2-pyridinylamino)ethyl]amino}propyl)~6,11-
dihydro-5#-dibenzo{b,e]azepin~-11-yl acetate (24)

40 )
Coupling of 3-[114(2-tert—butoxy-2-oxoethy1)-6-0;0-6,1l-dihydro-
5H~dibenzo{b,e}azepin-5-yl]propanocic acid (6), subsequent
cleavage of the tert-butyl ester with TFA .and purification by
MPLC afforded 40 mg;

45
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Exanple 1.B. 15 . _.__.

5 (2-{4-[(Benzyl am no) car bonyl ] -i - pi perazi nyl } - 2- oxoet hyl ) - 6-

“0x0- 6, 11- di hydr o- 5H di benzo[ b, e] azepin-1l -yl acetate (29) 5 a)

| | - (2- Met hoxy- 2- oxoet hyl ) - 6- oxo- 6, 113@4 hydr o- 5H di benzo(b, e] - azepi n-5-yl
zacetate 3 (%s'i-ﬁs th+8¥] REY, as di ssol ved in4' 40 mM of CHCL and " 7--
'z 2 preactivated” - as descri bed above - addi ng 1.2 eq. of

‘N - (di net hyl p Y, arbodi i m de )

DI PEA (1. 15 ‘Q‘E\‘tﬁ? ‘5’32}1 ’E&M‘G lraég?ﬁ?mf‘i ‘é}-}‘ ga@gg;icljp .ﬁg g‘“d the
m xture was Yior 7 'far%h m xture
was dilute8 %ﬁ)trh"d-q’zctl‘zm)lvxésﬁ%dm\/\?li)h éa%ﬁnzaFeH“rN&EPrlfé’PBi’l%hZQ?r'l ed and
concentrated. The resulting crude product (3.2 g) was purified by 15

chr omat ogr apewampie siJB.¢& gel (CH2C12/CH3OH 1 to 3%+ 0.1% acetic acid).
1.7 g; ESI-Mo-duykbi]3-exbU8-13~ (PJpyridinyl)-1-piperazinyl |propyl}-6,11-

5-{2-[4- (t er an1Rue@x3tCA8 BOHRA b; dyaRePEL-ALPY ladbeatixqas iyl } - 6- } 20

0X0- 6, 11- gphydr o- 5H-di benzo[ b, e]i azepi n 11-yl acetate (1.7 g) was dissolved

in 20 m of g—l%%l%e&n%btg&ne% ]a%a% T’!’:’%mﬂ%r added After the reaction

was conpl ete conce 8 cdevapor ated 2x with
toluene (1.75 g; ESI-M5 |[MtH+} = 408.15). 25 The TFA salt was then

di ssol ved i nESoM§ [E¥E ] =_'L4B§o? nel/ di oxane and, after addition of 2 eq. of
DIPEA (0.4 g) and 1 eq. ~:. of benzyl isocyanate (0.2 g), heated to
reflex. AfiSetB-tHB (04cMEDn DHEB-AS0 nplastterednsy mixtugee vdBem Lo e Bt (mat ed,
taken up i n OHCI25-OShen SH)L h6 188 HECTBI ol &it7icom 1) , ahBH-RedS5 da, ur at ed Nadl
sol uti on, dripy, ands@apo(mt edetlapBdd Gy Esd), V. dMekh] (v 3841. 25). Hydrolysis
was effected by dissolving in 25 m of 2:1 dioxane/ H20, adding 1.5 eq. of
KOH (0.13 gpy enead '1@9 to reflux. The m xture was then concentrated,
acidifiedyy ﬁ% R SttikEd 242X W 5 h h?i@n :Lﬁyl ngpng)l ned organic
phases Were 3‘3 115844l € Ql%b %g e[ rrg ﬁnd again
concentr at ed°x%%rd’py su it ng PEEP T Shas s |fr \tv’\n % tert-butyl
ether. 0.36 G°eES afE [ = 527.15; 40 1H NWR (200 M—lz DIVBO d6)

di ast ereoner mi xture: (pp 7.7-7.1 (m 14H), 52541(4H) 3.7-3.1 (m
over | apped bgo P @pre Zo_bggz.re Jm_ﬁnalogy to Example 10;

: 25

ESI-MS [M+H*] = 551.15;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 12.2
(broad), 8.70 {(m 1H), 8.10 (m, 1H), 7.80-6.35 (m, 13H), 4.70 (m
= 30 1H), 4.60-3.90 (m, 5H), 3.55-2,85 (m, overlapped by Hz0).

Example I.B.1l4

2-{{{1-{{11-(Carboxymethyl)-6-0x%0~6,11~dihydro-5H-dibenzo~

[b,elazepin-5~yllacetyl}-4-piperidinyl)methylJamino}pyridinium
35 acetate (28)

Coupling with N-(4-piperidinylmethyl)-2-pyridinamine and
subsequent hydrolysis of the methyl ester afforded 65 mg;

40 ESI-MS [M+H*] = 499.25;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.05 (m,

i®), 7.80-7.15 (m, SH), 6.70 (m, 1H), 6.55 {m, 2H), 5.35-4.80 (m

38), 4.70-4.0 (m, 3H), 3.75-2.80 (m, overlapped by H0), 2.05 (s,
45 3H), 2.80 (m, 3H), 1.25 (m 2H).

m s "W‘:::":-.-::'.::-'-'-'W&':’fm::::r'v-'f"-'~—.s',~.-.;.'-;-.-



49 Ji ..., wvWvedyeda WA, T+ L L cio~rd. ~. vvrv~rvrri 109
-ampl e |.B. 16 5-[2- ({[5- (| H Benzi ni dazol - 2 yI) 2-t hi enyl ] net hyl pam no) - 2-
oxoet hyl ] - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] azepi n-11-yl acetate (30) 5 a)
'i (2- Met hoxy- 2- oxoet hyl ) - 6- oxo- 6, 11-1¢ighydr o- 5Hdi . benzo- [b, e] azepi n-5-yl

atet ate 3 (4egam L § grr[tgl) was dissolved in 30 m of CH2Cl2 and

reactivate addl
ip-(d| met hyl g% k?gfg}%ﬁcar dfﬁmp ¢ 91 é'o%e %ypms . of DI PEA
(8.5 g). After ART sﬁltaﬁFBHh e%% Giidadll 8’(1 92 g) -
déssolved in 35 m of DIVF - and a further 1 mM of D PEA were added, and
the nixtur& Rds 33+ (2r¥ethexy 6T roethylh - 6rrkor-h ekl -gi hytizo-FHed i@nas [kl 1wor kup
at“f orded 6.6 g o#zepdht-Bwylombetdtiech (#as urii.B7 esholhywashddssilegdaphy on
silica gel (CH2OIRATHBOIHECL add)“préadtigatél ~Ves [ddsbtinea 466vel Slny b)
Met hyl 10-(2 [ {&ddingyiwed-tdd enyl)rret hyl ] am nol - 2- oxoet hyl )- 20
11- oxo- 10, 11- di hyer @ asmdil Flexciale L%déd{iclea g txgd 85 ¢g; 1.85
o) vas g ssol o i sl e S R 01, 1
% g ang g\e méxtﬁxécg n ? lsgarregﬂ a‘t E g

at RT, the react ed and
réevapor at ed 2x ;# #5 BF ‘KPé KPRt af?‘f‘)"tu%é‘aﬁh?b]é’rﬁeﬂew’v‘\ié’s
d| ‘ssol ved in 20 ¥Ashed wipcsoturased Nacarsolagdpri ciied @derant%d (1.3 g),
Krred at RT ov%hmlrgﬁvltlnwherqﬁexpmd@cm@-évapmaat paifind Bthe resi due was
en up i¥ 25 ebragRtGH3OHy on séllicd ghl 1(CR¢hdogicanediarsisne .Q8197 g) and

3&) stirred at RTadaric3adidq)Concentration of the mxture afforded 1.35 g of
cr;ude product which gwegspusi fiad by splar oimat ography on silica gel
(.H2C12/CH3CH) 0.46 g; ESI-M5 (MrH+] = 551. 15. 35 Hydrol ysis of the
mit hyl ester phook. -Sﬁﬁ(ﬂé}taﬁ'@éo%%a}r%n&fﬁ L1-BYT, Sy Pl-2280eigEF ¢ Ded i n 20
nk of 3:1 iB Oxang%. % lfﬂéﬂﬂy Jgﬁ-dlbenzo[b elazepin-11l-yl acetate (1.7 g)

was dissolved in 20 ml of CHyCl; and, at 0°C, 10 ml of TFA

were added. After the reaction was complete, the mixture was

concentrated and coevaporated 2x with toluene (1.75 g; ESI-MS

[M+B+] = 408.15).
25 The TFA salt was then dissolved in 30 ml of 1:1

toluene/dioxane and, after addition of 2 eq. of DIPEA (0.4 g)

and 1 eq. of benzyl isocyanate (0.2 g), heated to reflux.

After the reaction was complete, the mixture was

concentrated, taken up in CH3Cl,, washed with 1N HC1l solution
30 and then saturated NaCl solution, dried and evaporated

(0.81 g; ESI-MS [M+H+] = 541.25). Hydrolysis was effected by

dissolving in 25 m}l of 2:1 dioxane/H,0, adding 1.5 eq. of KOH

(0.13 g) and heating to reflux. The mixture was then

concentrated, acidified with 2N HCl and extracted 2x with
35 CH2Cl;. The combined organic phases were then washed with

saturated NaCl solution, dried and again concentrated, and

the resulting residue was stirred with methyl tert-butyl

ether.
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: 40
* 1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm)
45
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Qf KOH at REv.Vrkup.and purification of the crude product by MPLC (silica
sel . Bischoff Prontoprep 60-2540-C18E, 32 m eluent: CH3CN H20 + 0. 1%

cetic acid) afforded 0.22 g of the 40 required product. ESI-M5 [ MtH+] =
$37. 15; 1H NWVR (200 MHz; DMSO d6) diggg ereoner mxture: 6(ppm) 8.85 (m Y
H) | 7.75-73%&(1‘]93 %45)164 85-4.3 (m 6H) 3 5 3.1 (m overlapped 45 by
0) 2.95

----- 1 e |.B. 17
£ (e A t‘”“’e"?g“ghﬁl ik ’g fghyq 8
doet hyl J - 6-A%8" lﬂl &3P, 50‘%/ eBFAL S AZ9PER 1 e APREACi d (31)
¥ et hyl - 5-f (02 [ {[(4-cyano-2-thienyl)nethyi )am no }-2-oxoethyl)-
#0x0- 6, 11% di hydr o- 5H di - benzo-[ b, e] azepi n-1 1-yl | acetate and the
chr r espondi ) t B etdnMeshowy-3-prasthy Ba-6i-oxawba L bediydr doGirgiper6- r Met hyl
{’-(2 ({[4- (thi gbpe jxeepyh)5-F1t ddekBye |37RE Nyl 1A08 NEb1y wdd dissolved in
dxoet hyl | - 6- 0x036, il odi bydny- &&%&a&%ﬂ&e@bazaal &A&.ﬁé&%@b@tﬁb (2.3 g;
4:66 mmol ) in 3gdg§_n§)f1 gl 2opas stirred with 5 eq. of § g) at RT

3 or ety s “”egx i 8%“%@% bR pIaL oo nthgtk.ei‘rgﬁ "o
rati

o¥erni ght. Conc on a forded 1.44 g of the crude

p¥ oduct (ESI - th? °phﬁP§° ‘H’;H" iig dL- 3RSt akdEFsapveh 10 nd
of dioxane and, l&f?"él‘“ oI A OrP"&falf&‘rﬁ‘Pe’bfl PR ¢fOPIPES (Mexkedaddsh, 2 The
ture was t h&he SWasBrares, shirred et 0% dori hg rodithes abRTpuPie i ed by
V\ffI(_C 20 (3%1i caugesl weirkem GEfoRiednt ofgepf 61264 G>iCl 8Eicli3 Ras Lpuriéiedent :
F3CN H20 + 0. 1byacietomatagraphy dh $21ixa B8l - (dB,¢ireR{os—1463.38p, 1H NVR (200
Hz, DVSO-d6) disastey aspeds xk+yr e agbapy) 10.5-9.1 23 (broad), 9.05/8.8
m 1H, 8.35 (m 1H), 7.7-7. 0 (n] iOFD 4' . 4.95-4.15 (m 6H), 3.6-2.90
i overlappgd BgeiO) 102(27q E—f@;fﬁ &ﬁmc ~-2-oxoethyl)-~
ql [ 2- ({lzéb('l+'§§ngiénlgaffﬂdl g—éi% gQg %?E ;Eogl]acetate
s (0.85 g; 1.85 mmol) was dissolved in 15 ml of pyridine and,
at 0°C, 1.76 g of triethylamine were added, and H;S was passed
in for 90 minutes. After 1 h at RT, the reaction mixture was
concentrated, and CH;Cl; was added and reevaporated 2x (0.9 g
25 of yellow foam).
The thioamide was then dissolved in 20 ml of CH,Cl; and, after
addition of 5 eq. of CH3I (1.3 g), stirred at RT overnight.
The mixture was evaporated, and the residue was taken up in
- 25 ml of CH30H, mixed with 1,2-phenylenediamine (0.197 g) and
EC': 30 stirred at RT for 3 h. Concentration of the mixture afforded
5 1.35 g of crude product which was purified by chromatography
F on silica gel (CH;Cl,/CH30H).
0.46 g; ESI-MS [M+H+] = 551.15.

13 35 Hydrolysis of the methyl ester took place in analogy to the
examples already described in 20 ml of 3:1 dioxane/H;0 with 80 mg
g of KOH at RT. Workup and purification of the crude product by
- MPLC (silica gel: Bischoff Prontoprep 60-2540~C18E, 32 um;
eluent: CH3CN/H;0 + 0.1% acetic acid) afforded 0.22 g of the
40 required product.
ESI-MS [M+H+] = 537.15;

2
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'H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.85 (m,
1®), 7.75-7.2 (m, 14H), 4.85-4.3 (m, 6H), 3.5-3.1 (m, overlapped
45 by H;0), 2.95 (m, 1H).
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3@: oxoet hyl | eswxasm511- di hydr o- 5H-di benzo[ b, el azepi n-11-yl }acetic acid
(%2) Met hyl [5-(2-([(4-cyano-2-thienyl)nethyllam no}-2-oxoethyl)-6-
0%0- 6, 11-di hydr o- SHdi benzo-[ b, e] azepi n-11-yl)acetate (0.5 g; 35 1.09
#ol-) in 30 nl of CH30H was refluxedigpth 0.2 m of sodi um nethoxi de
sgl ution (SO%a!m 1£8@hfor 7 h. Then 0.2 g of 1, 2- phenyl enedi am ne
bizshydr ochl of4 i ure, again refluxed for about 8
h§ Af t er the{re @46}519\?95(1(? ?’&eghﬁ‘t]hé ﬁﬁg LBHERATat ed and t he
r émai ni ng re¥f (f %\A/8§°'|bq.r$1 rey %9-%#%28&%6%@%1! tipcgéte
(§ZHZC12/ CH3CRFif 3°/c) 0.13 g; ESI-M [ MtHt] 551. 15; Hydrolysis in 15 nl
of 3:1 dlofane/HZO with 1.5 eq. of KOH 45 (0. 02 g) and purification of the
cgude pr oduc¥ethylvEi-G 241 | 4-cyange-thRinyt ved thyP) efinop+ Boxoet BA40- CL8E, 32
}*1”1 eIuent6-d§d36)1I&BﬁhYdrd}Sﬁgﬁiybeﬁid;{BﬁéIBzepiﬁhll-YBThcetﬁte and the -

T W é&trﬁspondxng,thldamiﬁé‘m%refﬁ}eférad'&n,anéﬁ% +0 Ex le 16, 111

0;03 g; ESI B WP 2= ( PRI (HRiochib iR 16 29 | astereomer
AT S e O aii% .
-2

4} 85 4. 20 @

o

§ E2- ({[ 4- ?P“% )b) 2“?"11 P&h dm‘!f' eq. of
gm no) ({2[ OX(() ﬂyf d% 8£< té‘Tlgé%‘i“ﬁ ’éﬁ'o%ﬂ‘%’%éﬁ% JS?; aPPEPFeAy #pd the
1}-yl}aceti crEREYe (B9 taken G‘QOHSIZ)Q By qfe‘é’é:{qﬂwrﬂwe@hw fBDp?T igdiefiami ne. 32
mg ¢~ ESI - M5 [ MQRfum aTegake apR ag@if290irved ; ovelvB(ylt6) Coharsitteatiament mi xt ure: 8
(ppm) 8. 9358ti® miwturEHpfESrded( 441kt Eh8-udb fradudBHESTANT Yubed] (Em 6H),
2905 (m 1H77.180. Exanpl e |.B. 20

[5-(2-{[4- (| theBanehyl dazet wasytaueandy lin] FMimiObs ?dl%aﬁé hanla), - B¢
6511-di hydrOacﬁﬂ-tdbeﬁZQBQnﬁ]o@zﬁp'nﬁljilefi‘.x]:@&%kc 3! ¢ g% *ME éﬂ 'de (34) 25

Anal ogousl y fned @@&édﬁ@e&"‘ tamd4tne( l: am ne
E;%@S%; | %Pa”gsaﬁ"—gg%é B-’L%u ° % g~c g 1&1‘2 0 (m 1M,
7 8-7.05 (m @ 2. 95 (m IH). Exanple I. B. 21

% Z!Q ESI MS [M+ os-

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: é (ppm) 10.5-9.1
25 (broad), 9.05/8.8 (m, 1H), 8.35 (m, 1H), 7.7-7.0 (m, 10H),
4.95-4.15 (m, 6H), 3.6-2.90 (m, overlapped by Hz0), 2.70 {(m, 1H).

S ton Sy nwm‘lm pawd,

Example I.B.18

- {5-[2—({[4-(lB-Benzimidazol-Z-yl)-z-thienyl}methyl}amino)-2-

(:'_ 30 oxoathyl]—S-oxo—G,1l-dihydro—SH-dibenzo[b,e]azepin-ll-yl}acetic
acid (32)

AR R

Lot b )

Methyl fS-(2~{[(4-cyano-2-thienyl}methyl1amino}-2~oxoethyl)—6-
oxo-S,ll—dihydro-SH-dibenzo-[b,e]azepin-ll—yl]acetate (0.5 g;

35 1.09 mmol) in 30 ml of CH30H was refluxed with 0.2 ml of sodium
methoxide solution (30% in CH30H) for 7 h. Then 0.2 g of
1,2-phenylenediamine bishydrochloride was added, and the mixture
was again refluxed for about 8 h. After the reaction was
complete, the mixture was concentrated and the remaining residue

¢ 40 ::? purified by chromatography on silica gel (CH2Cl;/CH30H 1 to

0.13 g; ESI-MS [M+H*} = 551.15;

LA OERE S0 TR L h R s L L]

Hydrolysis in 15 ml of 3:1 dioxane/H,0 with 1.5 eq. of KOH
45 (0.02 g) and purification of the crude product by MPLC (silica

gel: Bischoff Prontoprep 60-2540-C18E, 32 um; eluent: CH3CN/BE,0 +
0.1% acetic acid).

P4 L PR St pabliesenite by 24w M S g

R




- [ 2- ({[ 4- (bbboenzszd dazol -2-yl ) -1, 3-thiazol -2-yl ] nethyl }-

gii no) - 2- oxoet hyl ] - 6- oxo- 6, 11- di hydro SHdi benzo[ b, e] azepi n- 11 yl }acetic
£id (35) Anal ogously by reaction with [4- (1H- benzi m dazol - 2-yl ) -1, 3-

i azol - 2-yl | met hyl ami ne. 40 430 ng; 159/ - M5 [ MFH] = 538. 15; 1H NWR (360
§izi DNEO 5% ¢k a3t eEeamen it rgy §gppn) 9.4/9.3 (m 1H, 8.9 (m 1H),
7.8 7.15 (m 13H) .2 (m overl apped by H20), 2.95 (m
H). 45 ! IF1 s?5 i YIiN tlffi& 3{
afti: 35 g (300 e "“’Sg-ds>a&aa%@§9?m%rusmu;en%<p@aaﬁpw B B. 22
(5-(2-(4- 1Hiﬁenl§)m Rt2ol(®o 1Ry ahi75rhef) (s olAFBt hY185-6- 2% 06, GH),

d§ hydr o- 5I—|—%Pb§1ﬂc§[B“'ePaE@fﬁPﬁe‘lthyH)QB)Get| c acid (36) S Anal ogously by
rg&action with 4-(1H benzi m dazol -2-yl)aniline. 100 ng; ESI-M [ MtH+] =
5§7.15; -1H NeR(360zMZ22 DVSO d6) di astereomer mixture: 8 (ppm) 12.75 10

broad), 10. @sm—(lwv(aa-imi(d&o?h)s,-bf }&lalﬂ-i-gi)l%me%ﬁnétg%(m 2H),

¥4 (M 1H), amind)=~3-Skdehy DNRLbARRCH ] I;ag%_,s 24 e&, anpl e
'B. 23 15 b Kl [bis1aEkas
oxoet hylgwe%tlw%lgc%ég%%f%é (("'é 0- gnI—I-Z:jlmbeﬁso[ b, e] f!il i]ndl aﬁzggll n- 5-yl]acetate

1
% 2- Met ho 0X0 11- Xx0-5, 11-di hydr o- 10H- di benzo- 20
E fa][1,4] d.xéeép )ﬁ’“iiy 2}"1')5 tﬁﬁ“é{&"ﬁ @?EP%BH’&H@M? I35 mzm|) was di ssol ved

50 M of DMF and, at 0C, 1.05 g of HATU and 0.3 g of DI PEA were added,
“the mixt &% UiaBSEMS [EtR*at=@B8ér 30 min. Addition of

[ (1H— bed®i m dazol - 2-yl ) phenyl ] met hanani ne bi strifluoracetate from

b§ i 1ding bl o¥-X& (20008Hg; DRSG5IGNTBiYstAREomy Rifeudedf s gWpsigf, 8l | oned by

sgirring at 9%, fim,2slv (dheas)y xialreoyas, didgyt ed thgﬁs\? vyaé?ged with

H2O, dried apd, @gncentrated. Chronmatogr aphy on silica gel lj—|2 | CH3OH

afforded 1.3 g of apale brownlsh oil (ESI-M5 [M + Ht] 546. 1(..... 30

1§=I—NI\/R(4% . g\? S (ppm 8.45 (t, 1H), 815(d 2H), 7.05-7.7
(E§1 rr%lelg)l g% -.[ -(61 -genz%:.g&zo%.H%-ylﬂﬁbenzyAl]ammo}-z-cl;i);oethgl )5-56-(&::3:6- 3H).
[ H BB HoaaT gl Par5 fhsehasamiant ngp 1acasiserdin ) -

0- (2- ([ 4-(

1;- oxo- 10, 11MEHRFaLeESs. 3Denzo[ b, e] (1, 4] di azepi n-5-yl]acetic acid
cetate

( % ) 25 Analogously by reaction with

4-(1lB-benzimidazol-2-yl)benzylmethylamine from building block 14.
40 mg; ESI-MS [M+H*] = 531.15

1B~NMR (400 MHz; DMSO-d6) diastereomer mixture: & {ppm) 8.95-8.8
< 30 (m, 1H), 8.0 (m, 1H), 7.8-7.05 (m, 13H), 4.75-4.1 (m, 6H), 2.95
{m, 1H).

& Example I.B.21
{5-[2-({[4~(1B-benzimidazol-2-y1)-1 r3-thiazol-2-yl methyl}-

35 amino)-2-oxoethyl]-6~oxo-6, 1l-dihydro-58-dibenzo[b,e]azepin-
ll-yl}acetic acid (35)

i : Analogously by reaction with [4-(1H-benzimidazol-2-yl)-1,3~
thiazol-2-yllmethylamine.
40 430 mg; ESI-MS [M+H*] = 538.15;

lH-NMR (360 MHz; DMSO-d6) diastereomer mixture: & (ppm) 9.4/9.3
(m, lH)' 8.9 (m, IH)' 7.8-7-15 (m' 13H), 4-95“4-35 (m' SH), 3.2
(m, overlapped by Hz0), 2.95 (m, 1H).

45
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gt hyl -[-10- (dv$g¢Aoyad benzi m dazol - 2-yl ) benzyl ] am no} 40

"g; 1.56 mmol) and 0.15 g of KOH were refluxed in 30 m of 2:1

R+

R o A i L SR A

i 5 7.7 (m 16 , 4.75 and 4.60 (each d, 2H), 4. 45 4. 55 (m 2H), 2.1 (s,
5. 5 Exaﬁbagpqogguggy'pﬁtrggctlon w1th 4- (IH-benZLdeazol-Z-yl)anlllne

.g -(2-{[(2-{[ (benzyl am no) car bonyl ] am no}- 1, 3-t hi azol -

£yl ) met hyl | 200 mg}; - Bs-Msetiwrlt] -4 1539x1%5;10, 11- di hydr o- 5H-di benzo-
j¥, el[1, 4l di azepin-5-yl]Jacetate r 10 Preparation took place in anal ogy to
|$B. 23 by reatiwRd(360 MHz, DMSO-dS dlast om r

§ 7t eedereioy 1, ’ pitne s gg Ot s
i &, 4]d|azep|qmlgﬁﬁ Getlc q% W% 4

t&i azol - 2 yI[ énz LSI’E hy%j'r cﬁ rf“de? "(ré ype ogt FoKP- p:

sklica gel ( 2/CH3CH 2 ->10@a af forded 0.45 g; ESI-NB (M + 15 H+]
585. 25. Exanple 1.3.26 10- 2- 2- Benz lanino carbon 1 amino 1, 3-thiazol-4-

,§(rTet hyI]an’#’W}Plz B®@Bhyl ) - 11- oxo- 10, 11- di hydr o- SH-di benzo- 20

0811 g; ESI 5MA jebbtatdt] = 571.25. 25 Exanple 1.8.
[.'_0 (2-{((2-{[Am no(im no)rrethyl]am no}-1, 3-thi azol 5 yl ) met hyl ) -
—’a;‘gg,ﬁ 2 shoﬂéi}«e%&:%x%%elﬁyﬂ' ?g%& ﬁ%a‘iﬁ LT gz siko.
t pyl ]’-"NE EY aaf bt &y &f PP W§9
| fhig o, il (S,
5 (2-{[3- (1PF T 'Iéﬁf’ e glwlsrmﬁraﬁﬁ%}atz%)@eawm)m

t0x0-6, 11- dPESAGR S dil BeiiFoPerddpadessin2+ylphparidmethanamdne
L2 bistrifluoracetate from bullding block 14 (1.06 g; 2.35 mmol) and

25 0.6 g of DIPEA was followed by stirring at 5°C for 2 h. The
mixture was diluted with CH;Cl;, washed with H,0, dried and
concentrated. Chromatography on silica gel (CH,Cl/CH30H 1 — 8%)
afforded 1.3 g of a pale brownish oil (ESI-MS [M + H*] = 54§.

30 !H-NMR (400 MHz; DMSO-dg): & (ppm) 8.45 (t, 1H), 8.15 (d, 2H),
7.05-7.7 {m, 16H), 4.75 and 4.65 {each d, 2H), 4.45-4.55 (m, 2H),
3.55 (s, 3H).

Example I.B.24

35 [10-(2~ {[4-(IH-Benzlmldazol-z-yl)benzyl]amlno}-z-oxoethyl)-
1ll-oxo-10 »11-dihydro-5H-dibenzo([b,e]{1l, 4}diazepin-5-yljacetic
acid (acetate)

: Methyl [10-(2-{[4-{1H-benzimidazol-2-yl)benzyl jamino}~-

40 2-oxoethyl)-11-oxq-10,11—dihydro-SH-dibenzo[b,e][1,4]diazepin-
S-yllacetate (1 g; 1.56 mmol) and 0.15 g of KOH were refluxed in
30 ml of 2:1 dioxane/H;0 for 3 h. Concentration of the mixture and
chromatography of the crude product by MPLC (silica gel: Bischoff
Prontoprep 60-2540~CjgE, 32 um; eluent: CH3CN/H,0 + 0.1% acetic

45 acid) afforded 0.22 g of the required product as acetate; ESI-MS
[M+H*] = 532,

m::mmn_— TR NIRRT i 1155555

"xoet hyl)-11- oxo- 10, 11-di hydr o- 5H-di benzo[ b, e] [ 1, 4] di azepi n- 5-yl]acetate
dEoxane/ H20 for 3 h. Concentration ofijphe m xture and chronatography of
-_'e crude pr heby . dVBLC (silica gel: B| schoff  Prontoprep 60-2540- C18E,

ﬁﬁd[fzeb@eeém&l- cetgczﬁjilt , 8.15 (d, 2H),

afial ogy to | 2Ebiétayr) -1pu¢xcf410a11.aansadrot-bg-ﬁrbuﬂeo[m,eqipp,m 1Y aMpig-af f or ded



- 440-ng (dudupFPday of 11-(2-.net hoxy-2-oxoethyl)-6-oxo 40
' 11- di hydro 5H di benzo[ b, e] -azepi n-5-yl acetate (3) were dissolved in 15
# of DMF, and 0.3 ml of DI PEA and 543 ng of HATU were added. After 30 mn
. room tenperature, 3-am no- I\I—(ll—?l gl dazol - 2- yI)propanam de 42 (200 ny,

"-..3 mol) g 559l sl ed, dropw ture 45

As Sti rred ?c‘)% Yﬁ% ?‘g,,(zggg(‘gi@ & p%’rnf?eqhg? ace ygﬁe hd shaken

X Wi th H208%a i hon: hnd o‘fg%?nl &e?fhs dried and
y)ncent r at ed; %ﬂf*dsﬁh@“'r eRui fi-dg(w '331'14 resi due was d| ssol ved in

§2C12/ CH30H 19: 1 and precipited wwth diethyl ether. The precipitate was
f

| tered of Exmngtlle $uB4250n, washed and dri d (220 my). ESI-MS [ MtH+] = 476.
b) |.B. 28netima ¢E8€@ﬂ4{@dh4ﬂ1(EeﬁﬂylaﬁlﬁBﬁEarEBM?I@amﬂﬂoqtlﬁﬂltﬂiaéﬁi-ﬁg of Li OH
(}. 89 mmol ) 4L91)afiél&ﬁ911ﬁan§ﬁb}llz-@ﬂo 1f0dedxo TG 11 DAty dES-38R i Bdddoted at RT
L‘gntll t he rqgc;jt{qnﬂ\@fazgg ;ﬁatgvas then acidified with 10%citric
gcid and concentrated. A whife preci p|tate separ at ed out and was filtered
A ggy hatis W IILEES 20% 4 h5%) Teyaens (120 M)
(B-{2-[ 4- ({[{Ee%ﬁfhﬂ’f% ’é‘?ﬁf—&ﬁip] Wﬁ%%ifﬁﬂhyﬁf?éﬁﬁdfwe“@fbreﬂs 1- 1
2v oxoeth 1 BlokBligzeringlR-wlrcsHiGliasad A) chwithy Fel$riaminongthyeblidc acid a)
Goupl i ng of thjazal-Reyhidy -Penzyduren |(pydrashbonide] - Ay dfbromatography
5;—# di benzo[ lope$tidepi geb-(gHIClacensate2 (SL0Y) taffdkdeeindy4d5 30 ESI-MS (M +
(‘pi perislianj 4= wisae2yl ) carbamate (THL 31, 47, 1990, 6903) in analogy to
arrpl e |.B.1 and subsequent purification afforded 1.65 g, which were then

ydr ogenat egyHighas Isgag"gjard condi ti ons vvith 5% Pd on active carbon in 20
i of CH3COH 13D B ~42919) Reaction

f the free oo L120 E& ;ﬁll[ (anﬁla%xﬁfs)%k f-cﬁ 4 il_tgéaga]a‘t‘lg?aﬁd 0.046 g of
;_methyl i@glg f’f %lng of the
"xture dd Jlaﬁﬁpl 'Yaﬁacesa‘f:u?%ﬁ d NaCl soI utlon and concentration
f f or ded 30 el lowish oil; ESI-Ms [ MH+] = 569.25. c)

ydr ol ysi s W#W%ﬁétﬁﬁ/lt{EsWY&nﬁers{-‘aﬁ@&?‘%EYcéﬁdhﬁ ‘8Asath anal ogy to

| 5 B 1 and t rardSicatiop raéuphafaryfe crroguds by MBLG affgrded 8ol) ¢:f oam ESI - MBS

FH+] = S55FESIEMS IB FTHE1f ol 373wRhg were prepared in anal ogy to Exanple
.10: 25

——
e e DR 1Y
o

Example I.B.27

. [10-{2-{[ (2-{[Amino(imino)methyl]amino}-1,3~-thiazol~5-yl)methyl}-
1 amino}-2-oxoethyl)-11-oxo-10,11-dihydro-5#-dibenzo{b,e}[1,4]-

- dlazepin-5-yljacetic acid

Reaction in analogy to I.B.23 with [4-(aminomethyl)-1,3-
thiazol-2~yljguanidine (bishydrochloride) (39) afforded 0.09 g;
ESI-MS [M + H*] = 535.15.

.- .. :
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35 Example I.B.28
[5-(2-{[3-(1H-Imidazol-2~ylamino)-3-oxopropyllamino}-2-oxoethyl)-
6-oxo-6,11-dihydro~5H#-dibenzo[b, e)azepin-11-yl]acetic acid

g pares ‘P TR

a) 440 mg (1.3 mmol) of 11-(2-methoxy-2-oxoethyl)-6-oxo~

40 6,11~-dihydro-58-dibenzo[b,e]-azepin~-5-yl acetate (3) were
dissolved in 15 ml of DMF, and 0.3 ml of DIPEA and 543 mg of
HATU were added. After 30 min at room temperature,

. 3~amino-N-(lH-imidazol-2-yl)propanamide 42 (200 mg, 1.3 mmol)
dissolved in DMF was slowly added dropwise, and the mixture

45 was stirred for 6 h. It was taken up in ethyl acetate and
water and shaken 3x with H;0 and 3x with NaHCO; solution. the
organic phase was dried and concentrated, and the remaining
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yanpl e |.B. 30267 5¥9%- (3- 0x0-3- ([ (1-pyridin-2-ylpiperidin-4-yl)methyl]- 40
_'-' no} propyl ) -6, 11-di hydr o- 5H di benzo[ b, e] azepin-1l -yl acetate Coupling of
3E[11-(2-tert-but oXxy- 2- oxoet hyl ) - 6- oxo- 6, 11-di hydro- 5H- di benzo[ b, €]

agepi n-5-yl ] propanoic acid-6 with

[&-(2-pyridinyl) Iy han ey ent cleavae45 f the
tgnt - butyl esterr‘%ﬁ%wa@éﬁ%@;h%cgg%ﬁ ggggjfﬂ é?? rr c % ESI - M5
[§#H+d = 513.25 SReT, TR Roecipata Pt w S“Ctl

5E{3- [ ({1-[ (BenzASHFBIESF é% y(|2]2 B | BRTTME - [T RS -

a no] - 3- oxopr opyl } - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] azepi n- 11-yl acetate
gupl ing wi% b)4- IaﬁfnZﬁemmyib.yscnvbérmyISpmpem e ahd cardodxrtinmdet {548y,
ckeavage of the demtioBulylssemhel) Wi tdyudbds 3BTuipion #h€ aldded. Tag MPLC
agforded 0.46 g; mburbBidMeEttrea 5@3!T2§nt1]10t§é<ml:€1$n %a§2complete and

5¢[ 3- ({[5- (1 H- Bepzd %@ﬂze@!m%ﬁ’éd) %Et:?%@n%%ﬁrg%

3 ,oxopropyl) 6 og; ylf tate 15

upl i ng éenz ¥ é)s E‘é?% eﬂ

cl eavage the E%c:ttm Shgstexr i Iﬁ‘daﬁﬁlep% f‘faccé‘f’l gﬁo NPLC
afforded 70 ny; MV 462557 15. Example 1.B. 33 20

5_, [ 3-({[4-(1H Benzi mdazol 2 yI)th| en- 2-yl ] met hyl } am no) - 3-

ogopropyl ) - 6 E3xmRri® T1Bdhydr o- 5H- di benzo[ b, e] azepi n-11-y1 acetate Coupl i ng
; [h [ 4- ( 1H HEn#2fidddg DiBeRzylantino prerPoyy ] jamlyrenhyl) piberidineavage of the

t§ t but yl 189t ] \l-bRodth&1aA6l-qxor6 filcaihydito 8-t bk dEbat | ddeed- 20 ny;

Egl - MS [ MtH+]11=yDatetfc athe foll owi ng were prepared in anal ogy to Exanple

|2B.1: Exanple.l1.B.34 (. 30

5&(2-[ ({1- N I b di '
: .E’ 2 (L] (onaue ﬁg)&@rﬁgw bRl ﬁz% ggfi} %égwfh N"jl_g} &
11 - (g5 ﬁhéph 90 6903)

58 di benzo%oo e] azep plpgr C}m
‘benzyl pi peri di i % e%‘idelsuﬁ‘l“’&‘@&bep"é'r’ram%‘i}%e uent

irification resaﬁ%fd‘eﬁnlé%z sc}’h&ghaﬂe;sl Fheof b&@ﬁogeggpe%nﬁmlsxmaré 555. 25.
. 40 Exanpl e fomlifgons with 5% Pd on active carbon in 20 ml of CH3COH and

addition of 1.35 ml of 2 N HC1l (1.04 g).

ce?'éte ..

25

b) Reaction of the free amine (0.21 g) with 0.06 g of benzyl
isocyanate and 0.046 g of N-methylmorpholine in 15 ml of
CH2Cl; under reflux, washing of the mixture with aqueous 1 N
HCl and saturated NaCl solution and concentration afforded
30 0.17 g of a yellowish oil; ESI-MS [M+H*] = 569.25,

‘ ™

A e

€) Hydrolysis of the methyl ester under standard conditions in
analogy to I.B.l and the usual workup afforded 0.16 g as a

white solid foam; ESI~-MS [M+H*] = 555.25,
35

The following were prepared in analogy to Example I.B.10:

"%""""‘ i Sk

Example I.B.30
6-0x0-5-(3-o0x0-3-{[ (1~pyridin-2-ylpiperidin~4-yl)methyl}-
40 amino}propyl)—s,1;—dihydro-53—dibenzo[b,e]azepin—ll-yl acetate

Coupling of 3-[11-(2-tert-butoxy-2-oxoethyl)~6-oxo-6,11-dihydro-
SH-dibenzo[b,elazepin-5-yl]propancic acid 6 with
[1~{2-pyridinyl)-4-piperidinyl]methanamine, subsequent cleavage

45 of the tert-butyl ester with TFA and purification by MPLC
afforded 106 mg; ESI-MS [M+H*) = 513.25.




- (2-{[ 4- ({{¢Renaw=am no) car bonyl ] am no} et hyl ) benzyl ] am no} -

- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H- di benzo[ b, e] azepi n-11-yl acetate 45 e:.
» 0050/50559 116 Coupling of 3 with

\- [ 4- (am nonet hyl ) benzyl ] - N - benzyl a (40), ester cleavage and

'.iubsequent uriticat]i resulted in"0762 g as a solid foam 5 I H NWR
¥.DVBO- d6, 4@@"@&5)?‘cﬁ'§2tereomr mxture: 8 (ppm 7.70-7.10 (m 13H),

5.65-6.5 - ,({hffﬂ?a?ﬂ@mg' )osppony] 1giperideprd-giymethylds "3 og h dd,
H), 2. o-(lﬁssl%SmprMﬁp zzxq—g%dicydrwsgﬁilﬂotb,elazepin— (eac

- OX0- 5- { 2- dxep2afetateyri di n- 2- yl ami no) pi peridin-1-yl]ethyl}-
$, 11-di hydr o- 5H-di benzo[ b, e] azepi n-11-yl acetate Coupling of 3 with
2- (pi peri di Bodbngrit®) BY (dnlinBRethdt) -N-Behey1pigberiiage] Audpsxdaaguent

E;;in{): cat i OR43fS i b8hdeNof +3eOtdt-BuSAl bt Hitnama Bt PVBiEiMultby = 485. 15.

I/ . - +1 =

é (2-1(4-( LBy L azt oo A8 TS e Y T ani 1o} 232 oxoet hyl ) -
- 0X0- 6, 11-di hydr o- SH di benzo(.b, e] azepi n- 1l -yl acetate 20 Coupli ng of
11- (2-t er¥? B% - 5:Bn8Get hyl ) - 6- oxo- 6, 11-di hydr o- _
§H- di benzo[ B &} dA&pr MAsByrzigddezle2cpbthhpr+7-K} [rebhy ARt hy| ) -
phenyl | - 1H Bep#dnFeurlbis-oxenfi, Ab-qihydr ool diadep (¥ 4Npzeping 1HATU  as
goupl i ng reagetate ester cleavage with TFA and purification of 25 the crude
ﬁ;‘rloduct by MPLC afforded 0.4 g; ESI-MS (MtH*] = 546.25. Exanple 1.B. 38

Bt hyl - [ Sre 2obpYinglikhensL MLzt mdayiankog) hanay. )3 #odananine
- ?>2< Oﬁ le( )1-(65 pX %@;&éqedtbﬁi{eotéﬁ-%igﬁ%gf %Ji%ﬁ}effzanaéé-%dﬁilf?&ﬁsst ate
- (2- - ﬁ?’ﬁﬂ - a ) - oxoet hyl ) -

- 0X0- 6, 11- gyhy ?o-gg | benzsé{gbf%ﬁ}gzegqlﬁ- 1]l-aJ;F§chet'at e |.B.37 (0.9 g; 0.16
gmol ) was s%s%géleeeg# 35 m of CH30H and, after 35 dropw se addition of
;02 m of tTrred af RT for 48 h. For vvork%p the reaction mxture
las evapo?%tséél3‘a‘rfd4§fW‘P@HzW’fjﬁ‘?"]r‘r-zpéﬁ)c%én'(%@lr}ﬂ?t,h E%‘F‘ELW)[LMW] = 560. 25.
Bxample |. B.O39P¥pPYl]-6-0x0-6,11-dihydro-5H-dibenzo[b,e]azepin-1i~yl acetate
3 (2-{[5-(1H Benzi m dazol - 2-yl am no) pent yl ] am no} - 2- oxoet hyl ) -

- 0X0- 6, 11- dlohpting §Ekidi{de (b{beneinideprir-21 ¢l \thigued-atlameiPeaphingg of 3 with
8l - (1H benziillazaleafagd pfettieanert-bhtyli amicar with TFA and purification

3 25 by MPLC afforded 20 mg; ESI-MS [M+H*] = 551.15.

The following were prepared in analogy to Example I.B.1l:

3 Example I.B.34
wl 30 5-{2~[({1-[(Benzylamino)carbonyl}piperidin-4-yl}methyl)amino]-
: 2-oxoethyl}-6-oxo-6,11-dihydro~5K-dibenzo{b,elazepin-11-yl

acetate
;; Coupling of 11-(2-methoxy-2-oxocethyl)-6-0x0-6,11-dihydro-
& 35 5H-dibenzo[b,e]azepin~5-yl acetate (3) with 4-(aminomethyl)-

5 N-benzylpiperidine-l-carboxamide (43), ester cleavage and
subsequent purification resulted in 0.42 g as a solid foam;
ESI-MS [M+H*] = 555.25,.

s
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40 Example I.B.35

5—(2-{[4-({{(Benzilamino)carbonyl]amino}methyl)benzyl]amino}—
2-oxoethyl)-6-ox0~6,11-dihydro-5H-dibenzo[b,elazepin-11-yl
acetate

45
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hydrochl ori dqe(# (%§|)5 si ng HATU as coupling reagent, cleavage of 45 the

_';1 hyl ester 05{ aéy to Exanple I.B.1 and filtration of noat, uvnu~ ~u"y
i/ the resulting crude product t hrough a Chromabond C18 cartri dge

& orded 0.24 g; ESI-MS [ MrH+] 525.6. Exanple |.B.40 5

(2 {[ 4- (1 1 Benzi ni dazol - 2-yl ani no) b¥t§1 ] am no} - 2- oxoet hyl ) -

1 0X0- 6, 11- di IPpei 605 19Ed? Feitholibl 4ej( aninemathyl) penzidt-Hf eber@a&wqang%lr'

jf (2-t ent - bueskey- Glezwage fand) sibsexoedy; phriffieption resulted in 0.62 g as

#t di benzo[ b, £]sa2epifoelm:yl acetate (66) with N -(1H benzi m dazol 10

| ) but ane- 1, 4-di am ne (trifluoroacetate) (49) usi ng HATU as coupling

gent, cl gajagegO MEBe te L&heoRBf b ! GR1HAH 91761810
‘ ‘él(;'nglgec[” ,45158 UG 66V %é)(m, i{i)algf‘}r Egé u, By, Bols %B[M*HEL)— 512.25.
-?« 2- [ (3-{[ (Bevizyl Ar*hd 7Sk HnytPan? nbyo&hz4r) & mo] - 2- oxoet hyl } -

GRfOX0- 6, 11- di hydr o- 5H di benzo[ b, e] azepin-11-yl acetate Coupling of

.'%;- (2-tert - bub¥pEple-B®afhyl ) - 6- oxo- 6, 11- di hydro- 20

di benzolp, &jQxrept fﬁ-@xyﬂ-dée(mmdQ-@&)-MinO() Biggxidénsidydierhyl) -

bonyl Jam nejyikdhyydmsesiaiidenses] b, Byabepdhl Ii-ylledcetate, TFA cl eavage and
#@ rring of the resulting crude product with nethyl tert-butyl ether/CH3OH

]E-x Z-Irfp?)redled(:&x Ing & 3541195l YpiyeP i Sl -y B b FoyrEat ndR dbM Higker 563. 25.

bsequent lfl ation result d 1n 0.3 g as a solid
g '2{4[(I ena! Fu chf‘Tplperl yl'}-
f xoet hyI)E%Po% E}’{ d[%yd gii 'enzo[ b, e] azepi n 11 yl acetate 30

pllng of Il-(2-tent- butoxy 2- oxoethyl) 6- 0xo0- 6, | | -di hydr o-

& di benzol b, %’FA‘E’& i h=B53Y| acetate with Lt
s: pi peridi n- "‘Sﬂ‘r{”étihgﬂlﬂj' i‘l‘%%‘éﬁ%??ﬁ afi 190 HAEE JWPPH{rtﬂxGaE@tla\t‘e) (50),
0 cl cavage Brekochiy brstibyeumi-gibedgo RRelMtabiar l bidedc@tey: ESI - MS [ MrH+]
§538.25. 2Bxanple |.B. 43
g,.' 0- 5- [ 2- oxooubliph2ef pyi+ (H~tePtAHuBkyKR)-otoathiyh ) se-@lxo46 yl1]-dihydro-
& hyl }am nO) eirtyslnknfo (bl =Gadupd hos Sht didxanzol és)jelraze -1l danihondhyaget at e
d g pling of 1lpddrihenb-taul ondiadoD20aMN ) hEde&@xl@r:JéE‘)dl(Wﬂ ru@ini HATU
o di benzo[ b, gl azeph i rkhgdhiS! abéed ﬁg N [ s GRE fmby don of

B- thi azolz2 y1 TAVEL 4l gz 8y irdd s BYHACH! £1g); dgdr 2L hwrsbTA: 546.25.

4&&3—0—2

Example I.B.38
Methyl-[5~(2-{{4-(1H-benzimidazol-2-ylamino)benzyl jamino}-
5 2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e}azepin-1ll-yl
. 30 acetate

5-{2-{{4~(1H-Benzimidazol-2~ylamino)benzyl]amino}-2-oxoethyl)-
6-0x0~6,11-dihydro-5H-dibenzo[b,e}azepin-11-yl acetate I.B.37
(0.9 g; 0.16 mmol) was suspended in 5 ml of CH3zOH and, after

35 dropwise addition of 0.02 ml of SOCl,, stirred at RT for 48 h. For
workup, the reaction mixture was evaporated and stirred with
n-pentane (40 my); ESI-MS {M+H*] = 560.25.

g Example I.B.39
40 5-(2-{[5-(1H-Benzimidazol-2-ylamino)pentyl]amino}-2-oxoethyl)-
6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl acetate

Coupling of 3 with N!-(1H-benzimidazol-2-yl)pentane-1,5-diamine
(hydrochloride) (48) using HATU as coupling reagent, cleavage of
45 the methyl ester in analogy to Example I.B.l1 and filtration of

PR AT Y o0y Z




% i c|l eavage aveRetmeret ography by RP-MPLC afforded 65 ng; ESI-M5 [ MPHH] =
¥, 15, vuautlvssy 118 Exanple |.B.44 6- Oxo-5-[2-0x0-2

- .[2 (pyridin-2-ylam no)-1, 3-thiazol -5-yl]-

"hyI }am no) et hyl ] -6, 11-di hydr o- 5H du@qznzo[b ej azepin-11-yl acetate 5
pling of ldne Z‘eE@Iﬂ:m@U&ﬂi@é r&fﬁg o\lll\fﬁ O@f%\agb%ng %E§?1rt]r)1dge

di benzo[ b, gjgaa b Fuvl, gg% arm n
-thiazol -2-yl ] pyridin-2-am ne (gl S ydroc iori de) (52), TFA cl eavage and

‘omat ograp a_“%_.LRP- I%Phg: afforded 170 nmg; ESI-MS 10 [ MrH+] = 514.15.

le I.
r2rp {[(2- {FA ‘ﬁaéF‘h‘rﬂdyﬁﬁtwﬁmlné}yllam:l;n@muazb]azunw-)mmxhytx}yl)-

% no} - 2- oxoet 1Py 6 6LlIoAdhBIrpt SH+dijpeinzo [Be fadepinel bya] acepiten 15 11-y1
tate (trifluoroacetate) Coupling of
% g 2-tert - buCanpiing weoet hyd-rebr Bueo -hlbﬁéé’ah i?—s-oxo-e 11

o

|
B Gi benzo| b, nRazepniD; ¥laz eaag- 1 ﬁ,y ,‘_g”a
‘%‘ thi aZOhOZzéslﬂ)BH@éH LDE-dd g 8!-& C Ry &% "and
gl onat ogr aphy, h ta r e E)E ES Exanpl e
I#B. 46 5- (25 gz ﬁF'& |an5 yI 25
§ hyl ] ani no}g oxo 8x’6 cﬁ?ﬁ‘? (?rSF-P‘Eﬁ BEnBRMFLE] af é?ﬁl n-il-yl
.'-?fea- Coupl 1 @g(‘)f ﬂ ?2“1"’&!-‘85?67&5 -2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o-
dl benzogb ej - azepi n- acetate (66) with ( 30
J 5- (am ndAeriRpPle 1 ?aflhl azol 2-yl j guani di ne (di hydrochl oride) (53) and

J“,M cl eavage %‘f{’rzeidM{T%Wlaﬁﬁiow&!ﬁwimmozﬂé)nz]ﬁ)amfﬁ@wj-@xéetﬁffl}z
2- ((2- (4~ (&HdxBen A wdilRzdo~2x i bRhastY, b A 2Eh a1 B9) s 2seQxQ- 35

yl ]-6-0xo0-6, 11-di hydr o- 5H di benzo[ b, e] azepi n-11-yl acetate Coupling of
(2-tert- bLﬁdﬁ@iiﬂé($¥0§iinL¥e£¥JB§90 —%loﬁu ¥9£9 6-0x0-6,11-dihydro-

di benzog, ﬁi—%&ﬁ&&é&ﬁ bY zﬁgfﬁ a6 ( %%:,e)ca}:"é & 6) r%:rﬁh;z;ﬁﬂl(ﬁ n%(%gkn% 54 and

#] 4- (| Hbenzj
g;‘ cleavage‘,?l yagoenlopide Ey(4dnt SFR. B, 48

§:0<0- 5- { 2- 0X0- ggg jyg @ /ﬁéﬁ‘% °§ "rf‘é’igh thPE?ﬁ“Z—'tyV}th methyl

o8 d‘ifs [ P; &l gzepisiiphtiy bragnizbet at e
1 s; ESI-MS [M+H*] = 563.25.

thyI ) am no] e
5o o
ffl Example I.B.42
5-(2-{4- [(lH-Benz1m1dazol-2-ylam1no)methyl]pxperxdxn—l-yl}-
2-oxoethyl}-6-oxo-6, 11~d1hydro-5H;d1benzo{b,e]azepxn-ll-yl
acetate
30
Coupling of 11- -{2-tert-butoxy-2-oxoethyl)-6-oxo-6, 1l-dihydro-
SH-dibenzo[b, e]azepin-5-yl acetate (66) with
N;(plperldln-4-ylmethyl)—lﬂhbenz1m1dazol-2~am1ne

(trlfluoroacetate) (50), TFA cleavage and chromatography by
35 RP-MPLC afforded 60 mg; ESI-MS [M+HY] = 538.25.

i ‘Example I.B.43
6-0x0~5-[2-0%0~2-({[2~-(pyridin-2-ylamino)-1,3-thiazol-4-yl]-

methyl}amino)ethyl}-6, 1l-dihydro-5H-dibenzo{b,e}azepin~1l-yl
40 acetate

Coupling of 11- (Z-tert-butoxy—z-oxoethyl)-s-oxo-s 1ll-dihydro-
SH-dlbenzo[b,e]azepln—s-yl acetate (66) with N-[4-(aminomethyl)-
1,3-thiazol-2-yl}pyridin~2-amine (blshydrochlorlde) {51), TFA

45 cleavage and chromatography by RP-MPLC afforded 65 mg;
ESI-MS [M+B*] = 514.15.
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gaupling of hioE2Zsuess - but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o-
" k- di benzo[ b, e] azepi n-5-yl acetate (66) with N-{[5-(am nonethyl)-
t i en-3-yl ] nmethyl }pyridin-2-amne (trifluoroacetate) (55) and TFA cl eavage
.H orded 170 tug; ESI-I\/S [ MFH+] = 5273985. 5 Exanple |.B. 49
iy 2- { Met hyl ‘El;:gmgg 41— 2-yl am no) et hyl j am no} 2- oxoet hyI ) -

:} i0x0- 6, 11- dighyd ?5"511 o __fi[[% %ﬁegli}é agl:e:t5 ate 10, | u?I i ng of
& (2-tent- bt 6X 06t F‘Fﬁ%}/’(?r) FazoL Y
s én benzo[ b ‘“S%%Jz é‘ﬁ‘f‘ﬁ"’be éetlérde‘h(%‘)-f’ﬁr‘mem? PRegI¢reREn-11-yl
oﬁg i di n-2-yl @REHe& 1, 2- di ami ne (acetate) (56), TFA cleavage and RP-MLC
afé or ded 130 ny; ESI-MB [ MrH+] = 459. 25. 15 Exanple |.B.50
'.'} IOXx0- 5- ( 2- oxouplingdof 2L1|@y2+tbmybzmuxyozimaéyﬁjzanﬁsna}ceishyi-)da.nydro-
61 1- di hydr o-sEkbibenespn/dyaedpepir hietdteasss )awtz@oqpitsngmmméewyw

% 4-(am nom, by{gm%n;i-lyi b rdmlmmxme d&Zﬂ tamzﬂl&éﬁa A€ met gy'
er in ana S g crude
duct thm@ﬁ%& épmrgg l%er?'rl dgef'(‘?l ﬁedjg g rﬁge'Eg%’l' l\t}é [ MEK+] =
w. 3, 07 26 254 1. 25 Exanpl e |.B.51 I\/Et hyl
( b { 2- [(4 {[ benz I am no car bonyI ] am no} benzyl ) am no] -
oxoet hyl } - Le5 118 hydr o- 5H di benzo[ b, e] azepin-11-yl )- acetate 30
t.«; pling of é-\ixhﬂ (Re { (Amian] imdmetmathy bhasvipb} = N 3-bbimaples erl ymethyl ] -
(B i T1 uor oac eméne)-2-58yethyl) Firokb+ & Al FdithydEotdm dibento by eTizebiby
- ormat ogr EpHy-ph acetata (geifnbkossadtdp0 ny; ESI-MS [ MiK+] _  615. 2,
‘ H+] . 577.35. 35 Exanple |.B.52
(% { 2- [ (4-{ [ (CBeprigast no)-garhonyhiaryDo)dxenen) am&m—shﬁzﬁﬁ
-f 0x0- 6, 11- C.*»tfhm!e%zékbfg Reazal 8. & @ézapaea 1( 2 ?&;@ro' ysis of
tfe nmethyl esteryfing 4 ¥ Ll,gn of the
oc oy Q i %ﬁig “é% kit cal RS
'35 Exa ﬁﬂg éyrap orde 25 mg} S [M¥
{ [({[|1 (Car" o¥&met hyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] - 45
3 f pi n-5-yl]acetyl }am nog rret hyl j ani | i no} (i m no) met hanam ne
¢ %’ i f1 uor oac &*arede £ W U 50559 120 Coupling of
3«; (2-tart- bl?t(b%'y{-[ﬁokm?h)m@mh@l]LMphyliBethxazol-s-yl)~
5§ di benzo?d retbyipmand)-2-onoehgl p-6-689-6)ilt hkdihd-dfarsSmaibédnd[p; e] -
fi azepin-ll-yl acetate
;g' Coupling of 1l-(2-tert-Butoxy-2-oxoethyl)-6-0x0-6,11-dihydro-
fgﬂ S5H-dibenzo[b,el-azepin-5-yl acetate (66) with
;ﬁf{“ 30 N-{5~-(aminomethyl)-1,3-thiazol-2-yl}guanidine (dihydrochloride)
,éf (53) and TFA cleavage afforded 70 mg; ESI-MS [M+H*] = 479.15.
i '
?5 Example I.B.47
E% 5-[2-({2-[{4~(1H-Benzimidazol~-2-y1l)phenyl Jjethyl}amino)-2-oxo-
ﬁgi 35 ethyl]-s-oxo-G,ll—dihydro-SH-dibenzo[b,e]azepin-ll—yl acetate
1 Coupling of 11-(2-tert-butoxy-2-oxoethyl)-6-ox0-6,11~dihydro-
3 5H-dibenzo[b,e]azepin-5-yl acetate (66) with
zﬁ 2-[4~(1H-benzimidazol-2-yl)phenyllethanamine from building block
5% 40 54 and TFA cleavage afforded 35 mg; ESI-MS [M+H*] = 545.25.

Example I.B.48
6—0xo-5—{2-oxo-2-{({4-[(pyrxd1n- 2-ylamino)methyl}thien-2-yl}-

methyl)aminojethyl}-6, 1l~-dihydro-5H-dibenzol[b, e]azepxn-ll-yl
45 acetate
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pieenyl | guani diveev bushydr ochl ori de) (59), TFA cl eavage and purification of

!

t4 ;* crude product by RP-MPLC afforded 7.8 ng; 5 ESI-MS [ MtK+] = 510. 1,
[§H+] = 472.15. Exanple |.B.54

,T (2- {[4 (5- Chl oro-1 H-benzi nm dazol - 2-p4lg) benzyl ] am no} - 2- oxo-

efhyl ) - 6- 0x0- Godpridi bydm@tt@gtbm Alageldhyarsd 10

l‘;: pling of 353@4_&{53]34 Qéﬁ’ Y lbg&z&%:g% w% i? an c’xrnréet h am ne
(&xifl uoroaceg__g;ga Toim rre%@ F G4t Shay to

| §B. 1 af f or de B "3%‘!5“325""r CERAfRRES 1’553‘11‘i

if (2-([4-(5 élﬁﬂ%?#‘rrﬁ%e o ﬂﬁda@férMSz LHFbeany? ] -2 no}

28! xoet hyl ) % oxo- 6, 11-di hydro- 5H-di benzo[ b, e] azepi n-11-yl Jacetic acid 20
CBiipl i ng of SW@NE[ZI BHA%- di net hyl -1 H benzi m dazol - 2-yl ) phenyl ] -

8 hanani ne ( 5ri 2+ Metbpbearai syridi)2-ananiiod avngs aff ndhe-srédinl1y st er in
Iolgy ToBEégtxﬁk@-d AB-dirvgtergiedi dORoME, e ERp R 10 Mt teketa®D9. 25. 25
anpl e

£ 0X0- 5- (21 p y no.
41- di hydro- )&%IBIE%E%FAEX agzléellf)l'lk JX%QE %nk d‘} E %f°’3 with
(2 pyri di n§ %} W&Fléa{‘(/a e met hyl

i n anal "]B '31‘ ﬁekf‘ceﬁa fAaarpge amgdg. 25,
I e l.B.5 IVé}f B f%rd(?ﬁol%q fg: 'QS{W-"‘F‘ZL Ezéﬁ%/-ﬂisdl nyI am no) et hyl ] - 1-
i peridinyl }et hyI )- 6, 11-di hydr o- 5H-di benzo[ b, e] azepi n-11-yl ] - acetate
i ng of 13 BrpmpleNI[ B.§MU- pi peri di nyl ) et hyl ] -2- pyri di nami ne
| uor oacetéaDry-5-§2)oxd-2oy 0bd 21t iABny =Sk ndbenk Ml no Pdhy2p- 40
le |.B.58%,11-dihydro~58~-dibenzo[b,e}azepin-11-yl acetate
0-5-(2-0x0-2-{4-[2-(2-pyridi nyI ani no) et hyl ] - 1- pi peri di nyl } -

7 SR e e
=;_rrg; ESI - b p.e

€ resu lr F??ﬁ aapnd Cis
g|9I gl/:etnwl} Xdogé %%ﬁfgﬁg 395 %54 g%r?)igf"ﬁ] & ﬁ%ﬁ'nlzﬁawﬂf’ﬂc%t ate 5

25 Example I.B.51
Methyl (5-{2~[(4~-{[(benzylamino)carbonyl]amino}benzyl)amino}-
2-oxoethyl}-6-ox0-~6,11-dihydro~58~dibenzo(b, e]azepin-11-yl)-
acetate
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(. 30 Coupling of 3 with N-{4-(aminomethyl)phenyl]-N’-benzylurea
(trifluorocacetate) (58) and purification of the crude product by

cliromatography on silica gel afforded 550 mg; ESI-MS [M+K*] =
615.2, [M+Bt]: 577.35.
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35 Example I.B.52
(3-{2-[(4~{[ (Benzylamino)carbonyl]lamino}benzyl)aminoj-2-oxoethyl}
-6-ox0-6,11-dihydro-5H-dibenzo[b,e}azepin-11l-yl)jacetic acid

HBydrolysis of the methyl ester from I.B.51 in analogy to I.B.1l
40 and purification of the crude product by RP-MPLC afforded 174 mg;
ESI-MS [M+K*] = 601.25, [M+H*]: 563.35.
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Example I.B.53

{4=-[ ({111~ (Carboxymethyl)~-6-ox0-6, 11-d1hydro-5H—d1benzo[b,e]—
45 azepxn-s-yljacetyl}amlna)methyl]anlllno}(lmlno)methanamlne

(trifluorocacetate)
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pupl i ng of 3uvwbysdedw2- (3-pyrrolidinyl)ethyl]-2-pyridi nam ne
i | fluoracetate) (63) afforded 150 ny; ESI-MS [ MtK+] = 551.2, [MtHH]:
$13. 25. 10 Exanple |.B. 60
[-O(O S-(2- 0x0-2-{3-[2-(2-pyridinyl aghp o)ethyl] 1-pyrrolidinyl}-

yI)611d rs R % hCe & ol ysi s of
§o i
{ -S[2- o?Be‘E’ 3 gyap P}S‘F’&ﬁﬂ?—ﬁﬁ}l"?érﬁsﬁd LB, G ATRIT0 724
1 -6, 11- dPH’;'/’eFrlGi“SW’HPSe%FB“‘Lﬁ }’%\I&eﬁfé OBfgdy 7- %G“‘?Coupl i ng of

i th {4-[ C3ERRaWy [T PanBA0):dni m}iblhenyT%JSnet hanam ne (hydrochl ori de)
) and cl eavage-of the nethyl ester in anal ogy to Exanple I.B. 1 afforded
ny; ESI-I\/Exé:ﬁﬁnléﬁ $O2. 2, [MrH] = 562.2. 25 Exarrpl e | .B. 62

{|2-[§3 4-{[(?313 QxyzﬁhQWﬁm&%%xLi 0}~2~0%0-
Y1 }- 6- ox0- @te”g{)ca SE e acbalacen g;%;eyl%ag%lrﬁcmcd 30

upl i ng of ut oxy-2- oxoét hy

& di benzo aeln cet at wi th nzyl ox
d {; bonyl )agn n Péeﬁ%? gegﬁéﬁérh&nég"(q&’gag%&ﬁrfﬁé S%é 5% 34‘) L  eavage
4% or ded 72 nfethay fkijuozropegtade) [ (GPpgnd shgavage 368”’6 megwly 35 -
anpl e | . B. 68ster in analogy to I.B.l afforded 25 mg; ESI-MS [M+H+]. 565.25.
(-2- [ ({5-[ Am no(i m no) met hyl ] - 2-t hi enyl } met hyl ) am no] - 2- oxo-
yl } - 6- ox15 Exaddpldi WyBlrss S5H di benzo(b, e3 azepin-11-yl)acetic acid
etate) 40 gp-Eounking, sabicetMyl Db peariniags et fHeprbearidogar bonitril e
orded 1.35 zgo%eﬁﬁiﬁld-‘a%sé‘ 9LhiK %-éiﬁdkwﬁb%bfé%% 5&-11_;-1?&&1@ this

de in 15 m, .9 anol were mxed with 3 eq and 2.5 eq. of
gir oxyl ammoni um chl oride and 45 stirred fi rstly at RT then at 700C for 7

I After addjtjon. of e h.o xy] a ni um
il ori de, SOHPIARS 8 véa g? fﬁ‘iﬁ g’tdlg%%@lf’g[f fnﬁim"#?é" g;} é’h mlgt ure
150/ 50559 12Xethpnaming ?&ﬁ&ma?fé&e df gt B GLEeAvaAS: RYI et her
It washed wi ttohtiar anaiRgypre GXprR e &-Bor pEfondesr &0 Mdas EST-ME eWé’H

% h suction, 8k up in C92C12, agai n washed
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25 Example I.B.56
[6~0%x0-5~(2~0%x0-2-{{3-(2-pyridinylamino)propyl]amnino}ethyl)~
6,11-dihydro~5H~dibenzo[b,e]azepin-11l-yllacetic acid

Coupling of 3 with Nl-(2-pyridinyl)-1,3-propanediamine (68) and
30 cleavage of the methyl ester in analogy to Example I.B. afforded
8 mg; ESI-MS [M+H*] : 459.25.

Example I.B.57

3

{%f Methyl {6-0xX0-5~(2-0X0-2~{4-[2-(2-pyridinylamino)ethyl}-1~

f& 35 piperidinyl}ethyl)-6,11-dihydro-5H-dibenzo(b,e}azepin-11-yl]~
ﬁ%‘ acetate

¢

{% Coupling of 3 with N-{2-(4~piperidinyl)ethyl}-2-pyridinamine

b {trifluoroacetate) (62) afforded 140 mg; ESI-MS [M+H*]}: 527.25.
& 40

i Example I.B.58

an [ 6~0X0-5~(2~0%X0-2~{4-[2~(2-pyridinylamino)ethyl]-l-piperidinyl}-
%ﬁ ethyl)-6, 11-dihydro-S5H~-dibenzo[b,e}azepin-11-yl]acetic acid

45 Hydrolysis of the methyl ester from Example I.B.57 with LiOH in
ethanol/H;0 afforded 90 mg; ESI-MS [M+K*] = 551.2, [M+H*]: 513.25.
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g h H20 and eospeosted. Stirring of the remaining residue 5 with

efpanol /petroleumether afforded 1 g of a white anorphous solid. b) Methyl
x:{2-[ ({5-[ (hydr oxyam no) (i mi no) neet hyl ]-3-thienyl}-

3 hyl ) am no] - 2- oxoet hyl } - 6 0x0- 6, 11- ¢ hydr o- 5H di benzo[ b, e] - 10

% epin-11-yl) eIfBr .B.63a was 1ntroduced into 10 m of gl aci al
atlc aC|d ﬁe addltlon of 06990f Zn dust, stirred at RT
oger ni ght . Eﬁf ~88°T Y2TPEO a3 T iReh - B i AER R AP Kl Tl t e and

e®hpor at ed toPIG'F%’eds’é‘Y(lle@le-))"s Redihgrprsitdibenzo b1 8)azepicy I vyihyl ester
B. 63b (0. 54aq¢kates m xed with 50 M of 2 NHO and refluxed for 4 h. The
kt ure was5t hen evaporated and the resulting crude product was purified

bg: RP- VPLC ( 6¢bupliag JESE-wMEn Mifitl3:2pA8311din Zpe'ﬁ%iﬁrfpff‘p 181 Bhine
g (5- {[(Benzyﬂ:qmwa%aw@)yl(kﬁma@%ﬁf‘e&t Y49 0:\.@;-@: ém%tf yd VL 158

i di benzo[ b, EA{£01R 3d-ylJacetic acid 25 a)' 39 } of met hyl
oxo 5, 6-di hydro TiH di benzo- [b, e] azepi n- 11- yl)acet ate 4a in 100 mM of
B were h g of potassiumtert-butoxide and stirred at RT

© 30 ni ?151.%&%:@; 91"5jB %éf gS br omopent yl ) - 1H- i soi ndol e- 1, 3( 2H) - di one
it e added antftofe- ?ﬂ‘%rﬁ?‘%'zwd BH(PresrifsnyIoging) ethyN 4 lewyrtalidéarti-on was
Bl ete, the®HivRD of € IndEhysiror Bi-dibenap [beel amapén- Ayl padetactaddwi th et hyl
tate and the, organic phase was washed 5x with saturated NaCl sol ution
a gl dried. Therolysies PEOEHC neOf A0 3F bR ExBMSIROTAE | 53 av@Sradur i fied by
ch ¥ onat ographysa)ﬁgwﬁszc.ﬁsgﬁhx(»f:lﬁgiﬁ)z ( Pufr+9) -493228) Hydrolysis with

hgtlr azi ne hydrate and the usua vvorkup afforded the free am ne, which was
| | ‘3 Kew se prepg),[ leI Bc iomat ography on SI lica gel (CH2C12/CH3OH O to 10%.
S ibsequent re an e |n rri of. 40 iol yene/ DVF 10:

oC
a 4: t he usual \@l x;% Bﬂd§ 1 §3ipo Lbengyl baningy -
§eir ol ysi s _qf °% ]ﬂ‘yf1 r ;ﬁﬁld‘ ’s“tlﬁnﬂharzﬁ ’E)‘f'?d‘l'ﬁ’?‘b?‘?&et’“éf"‘l‘cdwdded 10 g of
t ’*‘ title 8 ound; ESI- N5 [ MtK+} 524.3, 45 [ MFH+] 486. 2, 243.6.
Lhu(DUONs 129PuPRikagnsite3 | wig: 541\f15(t3hylpenylpr°panoyl)anunomhenyn-
{2 [ (4- am’Pﬁﬂ?@ﬂé‘ﬂ%kW@PﬁM@be&@ drid gilegvhige-of the methyl ester
> in analogy to Example I.B.1 afforded 100 mg; ESI-MS [M+K*] =
600.2, [M+H*] = 562.2.
25
Example I.B.62
(5-{2-[ (4-{[ (Benzyloxy)carbonyl]amino}benzyl)amino]-2-oxo-
ethyl}-G-oxo-S,ll-dihydro-Sthibenzo[b,e]azepin—ll-yl)acetic acid

(
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30 Coupling of 1l1-(2-tert-butoxy~-2-oxoethyl)~6-0x0o~6, 11-dihydro-
5H-dibenzo[b,e}azepin-5-yl acetate (66) with (4-{[(benzyloxy)-
carbonyl Jamino}phenyl)methanamine {hydrochloride) (65) and TFA
cleavage afforded 72 mg; ESI-MS [M+K*] = 602,2, [M+H*]: 564.2,
308.0, 102.2.

- 35
Example I.B.63
(5-(2-[({5-[Amino(iminq)methyl]-Z-thienyl}methyl)amino]-z-oxo-
ethyl}-S-oxo-G,ll-dihydro-SH—dibenzo[b,e]azepin-ll-yl)acetic acid
{acetate)
3 40
f@ . &) Coupling of 3 with 5~(aminomethyl)thiophene-2-carbonitrile
;@& afforded 1.35 g of a yellowish oil {ESI-MS [M+H*]: 460.15).
1.25 g of this amide in 15 ml of ethanol were mixed with 3
€g. of DIPEA and 2.5 eqg. of hydroxylammonium chloride and
45 stirred firstly at RT then at 70°C for 7 h. After addition of
a further 1 eq. each of DIPEA and hydroxylammonium chloride,
the mixture was stirred at 50°C for 4 h. The reaction mixture
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- di benzol b, ﬁ pﬂ-ﬁg gl1l-yl)acetate (hydrochloride) 5 a) Methyl

g 0x0-5, 6-di ydro-11H di benzo[ b, e] azepi n-11-yl)- acetate 4a (10 g; 35.55
Bl ) - dissolved in 200 mM of THE - was-slowy added dropwise to 36 nmol
@ | ithium diisopropylamde in 200 m,_ of THE at OTC and then stirred at

(

@ for 1 h. Subseque y about 10 i t hyl ene OX|de re.10 added, and
t®e reaction m xt"[?(rl’ 8\%\%"&’8‘?@33&? 'aﬂé)?:‘itefoﬁ%)%/h SERYE FRE I e day, a
f8r t her appr ox. SEEPana%‘TEGeP’hWéﬁéeroﬁhéléﬁﬁﬁ@%e@%ﬁ*dtl‘?f@%‘ﬁ%re was

i rred under autidgenedffresdusectionRTtaken S in. CEH2 werdREp, washed mi xt ure
;\s. pour ed into setthr B3 dnilHkGEbosatiedt | Stiraing et the trethainindy tesiivey |
et at e and st he GfigRNe€hdHbAFLetiRI iR RBEY \WrEbrded\liy omBdwhirRN W th H20
}T- crude productangyg ghiedoatger drying and concentration was purified by
cgii omat ography on si |ca gel (n- hept ane/ et hyl acet ate 0to 30% (4 g);

7

i - VS | IVHH+] 2 n of .the,al, © 9.84
1) in 50 2‘%& g?as‘)z ﬁg@%[ﬁ \Ri‘%ae““t”S?él %%E T Ylﬁ §53’dgﬁié of NaCH
(®b% oil rem)ve At &rfape ob-9He-812 &‘? +hegzp T xture
s stirredor aﬁﬁ?tlnﬂ%rﬁléﬁc I%ﬁ"é‘ D 637 RS éﬁt’c’ﬂd“Fﬁ@ H¥eot? ™hen 9.5
f 4-nitrobenzyef mleniale ace'eli%&sm'@@db reB3gr pdditionL Owed & aflded, and

@ nmixture was dtdt,r etimtedRAt fRIr ovi@nlightroTheordegpion e xhuse wae wheo pour ed
igt 0 sat urated NHE{QQkexed UihroGghtdletd aaat@dporitedctbydrymess aflie3 and t he
pani ¢ phase waspyBsRefqieividM . sqfurated 30 Nad solution. The crude
bduct obtgg ned after drying and concentration was purified by

} omat ogr aphy, Onﬁéﬁl‘lﬂ}lcéstga@ 1, ﬁ f’é %Qega\!gé' %Pe%té & utﬁh L xgﬁé 9).
ngh

§  Reduction o 0 th H2
s{jia 10% Pd on act iV % %i n |n 140 v po? t et#/o kup
8 ny of the tltF%u&&' %Lﬁfb‘de “ﬁ?fs"ﬁﬁm%n F’" 53, 15,
ij’ H+] = 431 25, ES&pSsIMHE’ ’15463468'Exarrple | B 66 Met hyl (5 {2-[(4- U
;;v”- am n®f car bonyl ] ani no} benzyl ) oxy] et hyl } -
#0x0- 6, 11- di BrarplesB-Bif¥enzo[ b, e] azepi n-11-yl )acetate 0.65 g (1.51 nmol)
v;g{ met hyl {ésw-r{[I(B&ﬁam@)caummmhnm}pénwa)esicacogsgil-w@hzgdo-
gocyanat e andxOdivengoph, d)azepindiaryneceticl@dial of CH2Cl2 into the
respondlng benzylurea (purification of the crude product by
f omat 0gr apdie)0n3sé | 11621 8 Gimol PAChet 31N a8 0Ixb) 5, ARRBLeNI9r dtbenzo-
[b,e}azepin-ll-yl)acetate 4a in 100 ml of DMF were mixed with
1.12 g of potassium tert-butoxide and stirred at RT for
30 min. Then 2.95 g of 2-(5-bromopentyl)-lH-isoindole-
1,3(2#)~-dione were added and the mixture was stirred for
30 14 h. After the reaction was complete, the mixture was poured
into ice-water and extracted with ethyl acetate, and the
organic phase was washed 5x with saturated NaCl solution and
dried. The crude product obtained after evaporation was
purified by chromatography on silica gel (CHyClz) (3.5 g).

QO O)Y™ @) Q)
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35
by Hydrolysis with hydrazine hydrate and the usual workup
afforded the free amine, which was likewise prepared by
chromatography on silica gel (CH;Cl;/CH30H 0 to 10%).
Subsequent reaction with benzyl isocyanate in 55 ml of
40 toluene/DMF 10:1 and the usual workup afforded 260 mg;
ESI-MS [M+H*] = 500.25.

¢) Hydrolysis of the methyl ester under standard conditions
afforded 10 g of the title compound; ESI-MS [M+K*] = 524.3,
45 [M+H*] = 486.2, 243.6.
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delr ol ysi s of vubessmsdy in analogy to |.B. 1 afforded 22 ng of the title
pound; ESI-MS [ MtK+] = 588.3, [ MtH+j = 550. 25. Exanple |.B. 67 5 Met hyl
(4 (4-{[ (benzyl am no) car bonyl j am no} phenyl ) butyl j -

- 6, 11-di hydr o- 5Hdi benzo[ b, e] azeghg- 1l -yl }acetate a) A solution of
yI (6- OXOgRarfs1 di pygrea- | 1H-di benzo[ b, e] azepin-11-yl)acetate 4a (0.2 g;

2 mol ) iny _ ed etoa sion of 0.3 ¢
H (60% éﬁg’ﬁj énDQ/ZDE/F'; %‘ﬁn\l\%)n gg FWG% bi]l‘—&giyg , and the

ture was t en s?f‘??fé’deﬁﬁe"f’nﬁl 3 )%?ﬁFBF%t@lYFEP?M"\r&ﬁebf the anion. The

ture was subsequently heated to 75C, and a solution of

4-ni troplfefy| )¥akhyl Man%é:ﬂimelxmdibmzols.ehmnvxb}s-yé&ded The

(ture was stirr&xetate 780C10ay; 35/65 anell) Fodissoilked,ind Bed nlovEerhr At O

urated NHAC swdsubllowly addedxiopilsedeovidshmrdinwl Bowiiake, and the organic

e was washeda#isopkégylsated aheshoNal oS kit 410 Bo@NGhaC PRGEE Rk E At ot

g2l i ne extractige e tlhs i ?Cébogtﬂtfdd"?r& 5 Bl Bl o0 QLT ded

BD o of gyt hyl enyl o

yl] 6' - OX0- 6, ﬁe n:x.%lg{o %%—4— s 1’%"%"’ ;ﬁ:‘i‘/ v ahonh ég & ES! - VS

HH] - 445. b) B ?"ﬁ%‘ tr8 Bt fPPFR QIBAP%SPY%%
orded 25 the g‘iﬁ?n&f’ﬁﬁd'aﬁf’ dhespixfyre prys pirngdupder 415) ) which

t hen convert ed5OqFeRPHA 8Fy=tuFe| a‘BRG‘wa 148 B. FRrgwerkupenthyd miktureyanat e

0. 015 g of tr¥as RYREad Abte reagurdtedoity| splakion Rund éxtoacited wdiftht he

e produét by ethydnategntepind che Sirighnixc phese afabowakd@ddSwinh 1ERCIVG [ MHK+]

86. 2, [MrH+]: &iBtBen 3AtR7H06. Thexptigd @rbaudtb8btained after drying

4-[ ({ [ 5- (car boagmebhydntrér PO whs LhrsEngh &&oﬂb&%ﬁ?h & silica

pin-11-yl] acetgé;} Qﬂﬁéﬁt@ﬁ&%ﬁh&@@d&%hke 30""': es‘b?%')m(ﬁjagz)q 1. M8 Pffen+qO=

drochlori de) a
(2-tert-Qut oxy-2- oxoethyl) 6-

6, 11-di enzo a 1 | )acetate drol yzed b
st andar d %éth g \%?’ 106 A g—ﬂf‘% g‘f‘ﬁﬁ’ﬂoﬁ’ﬁ%é;t@ -2187 ('\?)é mmo) PR Y
. (2-tert - but oxy X Bt PrTes SBWEe 150 di RyeRepsion °f 0.4 g of NaOH

. di benzo[ b, e] azEff%i- 24k flel“aYﬂ-ﬁ iweﬂaa-aen@@epl imdoBmk |9f BMF @t QfCh

“4- (ani nonet hy| $h&RG | Rixtre sasi phigaed| fo2- abdute 1 ¥ Mpdr cotdletede) (47)

i ng EAT[ %s couptimagisreadetite andoncFhemtt.5gy aphy-nitrohenzyds bronivg er ude
0}“;‘»«' on sil i cadipsoldéd (iGH2¢ GL26CHBEBH- Grdre 2ddedaf &y dnd rupy wals

. t-butyl - [ 11- ( 2s¥ifréed|dt RENZIrTIHEAZ0FOR3HrRED NARCRZM ke ORRDLERRRD 125
into saturated NH,Cl solution and extracted with ethyl

acetate, and the organic phase was washed 5x with saturated

{ . 30 NaCl solution. The crude product obtained after drying and
concentration was purified by chromatography on silica gel
{n-heptane/ethyl acetate 0 to 30%) (0.8 g).

e

¢} Reduction of the nitro compound I.B.65b (0.65 g; 1.41 mmol)
35 with H; and 10% Pd on active carbon in 100 ml of CH30H
afforded after the workup 650 mg of the title compound;
ESI-MS [M+K*] = 469.1, [M+Na*] = 453.15, [M+H*] = 431.25,
236.6, 216.15.
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40 Example I1.B.66
Methyl (5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)oxylethyl}-
6~0xo—6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl)acetate

i

iy

"“"E
il
I

0.65 g (1.51 mmol) of the methyl ester I.B.65 were converted with
45 0.23 g of benzyl isocyanate and 0.17 g of triethylamine in 100 ml
of CH2Clz into the corresponding benzylurea {purification of the
crude product by chromatography on silica gel (CH,Clz/ethanol)).
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' no} 2- oxoe@ﬁyd)gﬁggxo 6, 21- di hydr o- 5H di benzo[ b, e3azepi n- 5-yl]acet at e;
M5 [ MrH+] : 602. b) TFA cl eavage, dissolving of the crude product in
ClZ and 5 conversion into the correspondi ng hydrochloride (HO in
"‘_f- ether; saturated at 0C) affo\rNg? 25 ng of the t|tIe corrpound

g - V5 [ MtHH] 2. The _foll win e OExarrpIe
I 69 (5- (2“‘5‘7[5%(i TS ht?e| hiida 2ot ionY t §;’§r§ 523 B S&t

zgéa -6, 11- di k{'d®o S‘Fi?cﬂlinﬂen%rﬁsequéfebrnf’? | J4EEdi T %?@u- 15 2 ny; ESI-I\/B
BiH+) = 447. Exanple |.B.70

]j (2- {[3 (4- Bxanple-I-BiéBer azi nyl ) propyl ] am no} - 2- oxoet hyl ) -

;;fa , 11- &i heehyd- §5+ i~ ergqbbn eyt laneid yeatBonyl) atid}phayid buPl 4 ny;, ESI - M5
'? I'H'] = 465. 6-du628PL £-dinfarolsg-dibenzo(b, elazepin-ll-yl}acetate

3 Oxo- 5 {2- oxo-2-[(3-pyridinyl mathyl)am no] et hyl } -6, 12-di hydro 25

{: d b b, id 3 416. Ex I
B2 R (s e 5 i 0, £

1- d| hyd 358N Ot b Ye) 3EH tﬂ §ee 12 ZePH 40030 mESPENBE MeH] =
93 35 nple ya. qBa¢gpd dropwxse to a suspension of 0.3 g of NaH (60%; oil

£ (2-{[ |- Met hyl -zemoredmurighor+oeparg )hih ] 3hind )£ DMBxaketORG) )ang- bixe-

1- di hydr o- SH drixgnzetinseibare ptirtdd- Yo dckt far aocnpletenfordaSiod/™f M-H+] =
2. 40 Exanpl e theBadiflon. The mixture was subsequently heated to 75°C, and a

- (2-{[ (I - Et hyl -s510¥860|dedis Dyd et lshfmbﬁe 1 R KQ8d N EdnHred%0: 2 g)

11- di hydris 5H dirp%ﬁod;% %ha@d?p'rﬂe | & ;3004 aAt57g°CerorE35| VB [ MrHH]

3‘36 Exanpl e |, nto saturate lution
Rl i e
_ g éx;ﬁpfe | ¥ nédI E dturated g 31 oo tiaChE Eon entrated B =
§ Oxo- 5- (2; oxo- 2“1{ Ee(ei‘ti!i??*rlﬁl"l%ﬁﬁ‘%)%‘i‘ﬂyl Tofugt RhtRIPeG | I this way

£ o for ed 130 mg of methyl {5-[4-(4~nitrophenyl)-

'ﬁ: butyl]-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl}-

acetate; ESI-MS [M+H*] = 445.

—~r G’l—||—| '®)
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b} Reduction of the nitro compound in analogy to I.B.65 afforded
25 the corresponding amine (56 mg: ESI-MS [M+H*] = 415), which
was then converted in analogy to I.B.66 with 0.02 g of benzyl
isocyanate and 0.015 g of triethylamine into the benzylurea.
Purification of the crude product by chromatography on silica
gel afforded 5 mg; ESI-MS [M+Kt] = 586.2, [M+B*]: 548.3,
30 274.6,
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Example I.B.68

N-{4-[ ({[5-(carboxymethyl)-6-0x0~6,11-dihydro-5H-dibenzo{b, e}~

azepin~ll-yljacetyl}amino)methyl ]phenyl}-1H-benzimidazol-2-amine
35 (hydrochloride)

a) 0.5 g (1.26 mmol) of methyl [5-{2-tert-butoxy-2-oxoethyl)-6-
oxo-6,11~dihydro-58-dibenzo(b,e]azepin~11~yllacetate (2) was
hydrolyzed by the standard method with LiOH in ethanol/H,0 to

40 give [5-{2-tert-butoxy-2-oxoethyl)-6-0x0-6,11-dihydro-
5H-dibenzo[b,e]azepin-1ll-yllacetic acid. Coupling of the acid
with N-[4-(aminomethyl)phenyl]-1H-benzimidazol-2-amine
{hydrochloride) (47) using HATU as coupling reagent and
chromatography of the resulting crude product on silica gel

45 (CH2/C1,/CH30H 0 to 2%) afforded 170 mg of
tert-butyl-{11-(2-{[4~(1H-benzimidazol-2-ylamino)benzyl]-
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1- dydwishsssig- di benzo[ b, e] azepin-11-yl]Jacetic acid 10 2 ny;

H+] = 491. Exanple |.B. 77

(D| et hyl am no) et hyl | - 1- pi per azi nyl } - 2- oxoet hyl ) -

i hydr o- 5H- d| benzo[b e] azeﬁg 11-yl]acetic acid 15 2 ngy; ESI-M

Exa
> (4 PO P S0 T PXBT b ad PP - BERTRIy e popin-
i hydro: i—?‘iﬁ*ﬁ@% % %dﬁ‘é‘bllﬁ §92+y1] acetic acid 4 ng; ESI-M
Exarrpl e l.B. 79 25
- OXb- ZFp4clervpgei didsoiingi ofpitheraxidaypdodnhy | in CHCL, and
§- 5H dicbeezsifon, iscazheidertdaponidee hiyreildr 8degucESin M5 [ MHH*] =
Exanpl e dieBhypD ether; saturated at 0°C) afforded 25 mg of the tltle
- { 2- 0X0- Zrohpudir £81 114! p@t}pyl )l ﬁloﬁ et hyl }-6, 11-di hydr 0-5
[b e]azepin-11-yl)acetic acid 2 ng; ESI-M [ MtH '] 416. 35

811?) SRETTATR) 55y PTSRATRE 1 2202 83K 5 1 ) - 6- ox0- 6, 11-

benzo el azepin-11-yl]acetic acid 40 3 ; ESI-NM5 [ MtH+] =
a|'emfam§%2fs‘”' vilacetie ac " s
(2 {[3- (D| btrt{¢r & dr e By} Erimiddzol - dxpephgbyLl 16nbxe} -G ~9%cethyl) -
ydro 5H di bexeof bl leldakypionsEddipehaaid), & tamepio-1 14yl JacayicEStidVS [ MFHY] =

-uubul b0559 127 Exanple |.B. 83
O<o 5- { 250x a2~ keiz-46- pyFe+qi aygay; 1- pi perazinyl]ethyl}-6, 11-
dro-5H di benzo[b el azepin-11-yl)acetic acid 5 2 ng; ESI-M [ MtH+] =
{EZaFg' ( 41 2. 70 .

< Mt el At B
11d| r @E@n gp en:é)’['rr\)'i"ﬂig%‘@f“g l1’39'% my; ESI - MB

b,e]az ll-yl]acetlc acid

(2 {[3 I\/Ethyl-ll—l-lmdazol 1-yl) propyl ] am no} - 2- oxoet hyl ) 15
£hx0- 6, 11- di hyR# oFSA MG BE (D, 4é]sazep| n-11-yl ] acetic acid
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Example I.B.71

(6-0x0-5-{2-0x0-2-[ (3-pyridinylmethyl)amino)ethyl}-6,11~dihydro-
25 5H-dibenzo[b,elazepin-ll-yljacetic acid

A.-L_,~
BTy
2 s

g

L%i

j 3 mg; ESI-MS [M+H*] = 416.

@g; Example I.B.72

1%ﬁﬁ. 30 [5-(2-{[3-(1B-Imidazol-1-yl)propyl]amino}~2-oxoethyl}~-6-oxo-
?%' 6,11-dihydro-SBE-dibenzo{b,ejazepin-11-yl]acetic acid

i: 3 mg; ESI-MS [M+H*] = 433.

ﬁ; 35 Example I.B.73

:%} [5-(2-{[1-Methyl-2-(4-morpholinyl)ethyl]amino}-2-oxoethyl)-6-oxo-
4 6,11-dihydro-5BE-dibenzo(b,e}azepin-11-yljacetic acid

ﬁi 3 mg; ESI-MS [M+B*] = 452.

L 40

Example I.B.74

'3 [5=-(2- {[(l-Ethyl—Z-pyrrolxdlnyl)methyl]amlno}-z-oxoethyl)—6-oxo—
6,11-dihydro-5H~dibenzo{b,e]azepin-11-yl]acetic acid

45 2 mg; ESI-MS [M+H*] = 436.

Example I.B.75
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ng; ESI-M hg@g—g gy 447. Exanple 1.B.86 20 (6-Oxo-5-{2-0x0-2-[(4
yr| di nyl meP amno] et hyl }-6, 11-di hydr o-

,«531 di benzo[ b, e] azepi n-11-yl )acetic acid 1 ng; ESI-MS [ MtH+] = 416. 25
xanpl e |.B. 87

,;a {2-[(1- Met hyl - 4- pi er|d|n | ) am no]1 5 oxoethyl} 6- 0X0
& hydr o- 5H dil BEHPsP b 73 ‘ii‘%ﬂl)lé’c‘étlfnet%)d 2PippTa E’gﬂ% e = 422,
D Exafnﬂ e | 6pliali ydro-SH-dlbenzo[b elazepin-ll-yl)acetic acid
5- (2-ox0-2-{[2- (1-pi peridinyl)ethyl]am no}ethyl)-6, 11-
ydro 5H d|4bﬂg1i0$tn-m] greptn=1485. Jacetic acid 35 1 ng;. ESI-M5 [ MFHH] =
436. Exanpje |.B.89
EH' -5-(2- g% I?Ie{i £375(1 pyrrolidinyl)propyl]-1-piperazinyl }-
A %5%*1% % 008020l 5. 136 BRI Nk dy ek g et 1cp§5é£zé}9yf} Jy; ESI-MS

p (2-{4-[2- @ 5 lhé{?‘é?'f?ﬁrj’lbf"ﬁ"b uPA3PERAT 15-NESE R PR
w; oxo 6, 11- di hydro- 5H- di benzo[ b, e azepl n-11-yl]acetic acid uvnul5vo5y 128
2y ESI-M52 MH—ﬁSI'M%SCS""HTEka'rTﬁ? .B.91
x (2 {4-[3- (D nmet hyl am no) propyl ] - 1 pi perazinyl }-2- oxoet hyl ) -
-6, 11- diempudple SEBATDenzo[ b, e] azepi n-11-yl]Jacetic acid 1 ng ESI - M5
H+] = 479.p5-xaplie- {piBtAvlakino)ethyl}-1-piperazinyl}-2-oxoethyl)-
(2 {4 [2 (eLoR6 -0 ad Y61 $iLlal ARl B S 132 P11 2y DY@ | akid
-6 1;¢li hydr o- SH-di benzo[ b, e] azepin-11-ylJacetic acid 1 ng; ESI-M

H+] 521 5 .
- OX0- 5 (2- ozxg& 5? Fg ‘?T}lﬂ per| 2| nyl)ethyl]-1-piperazinyl}-
hyI) 6 11 d| h d%(z 5H—£A benzo[b e]azepin-11-yl]acetic acid 2 ng; ESI-M

—!—| ). A|—| O
poi

':-'4::";;:-:;"{?\3 v' &
O !

i) -

B (2-{4-]3- l|§r potfniant 4P pPRAVRYL IBthY b PR PRH ALY i GaP¥RAtRYL) -

§<o 6, EZQH(WQPO‘E%P{- amggg%—dé}:w;gbﬁelffeyil}azeﬂba%gm%agdz ny; ESI-MS
[ 4

H+] = 535. Exanple I.B.95
4 mg; ESI-MS [M+H*] = 507.

Example I.B.79
:i 25 (G-Oxors-{z-oxo-z-[4-(2-pyrimidinyl)—l-piperazinyllethyl}-
1] 6,11-dihydro-5B~dibenzo[b,e)azepin-1l-yl}acetic acid

3 mg; ESI-MS [M+E*] = 472.
- 30 Example I.B.80

(6-0xo-5-{2-oxo-2-{(2-pyridiny1methyl)amino]ethyl}-s,ll—dihydro-s
H-dibenzo({b,elazepin-ll-yljacetic acid

£ 2 mg; ESI-MS [M+H*} = 416.

35
Example I.B.81
[5-(2-{[2-(4~-Morpholinyl)ethyl]amino}-2-oxoethyl)-6~0x0~6,11~
dihydro-5E-dibenzo[b,e}azepin-1l-yljacetic acid

B Tt
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40 3 mg; ESI-MS [M+H'] = 438.
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Example I.B.82
[5-(2-{[3~{Dibutylamino)propyl}amino}-2-oxoethyl)-6-oxo-6,11-
dihydro-5H-dibenzo{b,e}azepin-11-yljacetic, acid

45
1 mg; ESI-MS [M+H*] = 494.
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[ 35 2-{[4- (D busyl gigbutyl ] am no} - 2- oxoet hyl ) - 6- ox0- 6, 11-
diggydr o- SH- di benzo"ﬁ’rp azepin-1ll-yl]acetic acid r . 30 2 ng; ESI-M [ MrHt]
=-5#98. Exanple |.B. 96
[ X0-5- (2- 0x0-2-{4-[ 2- ox0-2-(1-pyrrolidinyl)ethyl]-1-piperaziny 35
1Y hyl ) - 6, 11- di hydr o- 5H di benzo[ b, e) az&p{ n-11-yl Jacetic acid 3 ng; ESI-MS
[ ] = 505. e §-B8847 40
[ St 2- { [ 3- (Di et BAC%RT Iro)2oPEPIA-TAM froyr Kisyd bt npipernzdnyl Bethylirtnt1-
driggé SH- di-benz o[ & heldaeefii-dibdnrad baeizepimdildyl) avgtiESlciS [ MFH+] = 438. 45
le |.B.98 129 }
-{[2- (D ges y;apsnofseim+h angnq} - 2- oxoet hyl ) - - 6- oxo- 6, 11-di hy
H di benzo[ b, ej azepi n-11- yI]acetlc acid S A1l ng; ESI-M [ MH+] = 396.

I\'JU'IU'II\)-

Zn?lue IEZE’”’&’ ethyl)-6 11- di
5H d| benzo[ %{)q_dlhydm_gg}c’é't}r"&? ]’_LJO'iWIE)az"Eg}'I\?S° 1'Ir}lz'/”jl 424.

e |.B. 100 B-dibenzo(b,elazepin-Il-yljacetic acid

(387)-3-(5-{8-[ (4- {[(benzyl am no) car bonyl ] ani no} benzyl ) -

anifoj - 2- oxoet hy19a:6ESKMSS [ B+t hy F2d~ | 1H di benzo(b, el azepi n-11- 15

y| 8#en) propanoate } Coupling of

( / E) - 11 - ( 3- nexdipiy- B-mgspr opyl i dene) - 6- oxo- _

ﬁ ~?;fr1nyggo SEtfls }gﬁ n@f ,-aéa@e.nn@-éunuacqtf regy%) i-z-oxoet u5| ]
myshyla4neny: ﬁ%%{%gggY%%eﬁgo[( *% 913?1%2 tl(c5§23[ ng

“as coupling reagent a

3 Exanpl e

Z) - 3- (5-{2- }(%’{ ?%%éﬁ'zw }fn]no)‘}c‘}é{rbonyl j am no} benzyl)aminoj- - f. 25

oet hyl } - 6- oxo- 5, 6- di hydro-| 1 H di benzo[ b, e] azepi n- 1l -yl i dene) - propanoi c
Hydr ol ysi sSE¥A™PiReI eyl ester from Exanple |.B. 100 and purification
ihe crude 29r bfrREe- éy{%ﬂ?ﬁerﬁld@rwimkwbamgm]ef-PYBD-G( CReEYATPSOH 0
0% affordeﬂH-’zdl_lbﬁgzo(ESBM&D[lMlGI-]yJ.#aﬁlt(icZacz[dl\/H\la+] - 597.2, [MrH+] =
2. Exanple |.B.102 Met hyl '

- {2- [ (4-{[ ( bengyEsmiusogarhoaydleam no} benzyl ) am no) -

WOI—T O 9 N0

25 Example I.B.87
(5-{2-[(1-Methyl-4-piperidinyl)amino]~-2-oxoethyl}-6~0x0~6,11-
dihydro-58-dibenzo[b,e]lazepin~ll-yl)acetic acid

2 mg; ESI-MS [M+H't] = 422.

30
Example I.B.88
[6-0x0-5-(2-0x0-2-{{2-{1-piperidinyl)ethyl}amino}ethyl)-6,11-
dihydro-5H~dibenzo[b,e]azepin~-11l-yljacetic acid

35 1 mg; ESI-MS [M+E*] = 436.

Example I.B.8%
[6-0x0~5=-(2~0x0-2~{4-[3~(1-pyrrolidinyl)propyl]-1-piperazinyl}-
ethyl)-6,11-dihydro-5H~-dibenzo[b,e]azepin-11-yljacetic acid

40
1 mg; ESI-MS [M+H*] = 505.

Example I.B.90 :
[5-(2-{4-[2-(Dimethylamino)ethyl]-1-piperazinyl}-2-oxoethyl)-
45 6-ox0-6,1ll-dihydro-5H~dibenzo[b,e]azepin-1l-yllacetic acid




3L_2 oxoet hyl L,;i,8u9%@sHy 11- di hydr o- 5Hdi benzo[ b, e] azepin-11-yl)- propanoate
Og;pllng of 11-(3-nethoxy-3-oxopropyl)-6-o0xo0-6, 11-di hydr o-
53ﬁd|benzo[b e] azepi n-5-y1 acetate (70) with 40
Ng}4 (anlnonethyl)phenyl) N - benzylurE% (trifluoroacetate) (58) using HATU
¥ coupling r ent %ffordeg 140 gy I-NB [ MEK+] - 629.2, (MrH+): 591. 25,
95, 1. Exarrpl STO% AFRh P 425 My g 130
;;5 {2-((4- {[(Benzylanlno)carbonyl]anlno}benzyl)anlno] 2- 0X0-
iy } - 6- oxo- Bxanpl# RyBrY- 5H di benzo[ b, e] azepin-il-yl)propancic acid 5

dr ol ysi s of [Bhez-@dtNy+({Ddseehylambm )pxepgll je 14pipet@2infifiot dobetBBl)vg of t he
.l e conpounG-okSle, VB-divekrd-su-GiBen2o 1 MhEzépin-21 y Pace289 akid Exanpl e
3. 104 10 Met hyl 3-[6-0x0-5-(2-0x0-2-{[2-(2-pyridinylam no)ethyl]an no}-
ggyl) 6, 11- dhhxgrgsékhglQ@ﬁszb4¢gazep|n 11-yl ) propanoate Coupling of
1% ( 3- met hoxy- 3- oxopropyl) 6-'0xo0- 6, 11-di hydr o- 5Hdi benzo(b, e] - 15
agEpi n-5-yl a%xt at]ge ét?g) W th Nl-(2-pyridinyl)-1,2-ethanedi am ne and

i product by chronatography on silica ge
"‘l, C12/ CH3¥H G- ﬁ%‘@%}za NoF o2 agipgye E§1WfW}RYWﬁ‘°X‘BF§ l= I.B. 105
£ 3- [ 6- Ox0- SEC2xendn12-qiydro-3irdibenspl Br IngRitmyi F ehiassr &8 MALYE-
,; - di hydr o- 5H di benzo[ b, e3azepin-il -yl ] propanoic acid (Na“salt)
Wlir ol ysi s of i he; asthys [esBEY =f 6 Exanple |1.B. 102 afforded 3 ng of the
i.&l e conmpound; ESI-M [ MtK+] - 497.1, (MrH+]: 459.15. 25 Exanple |.B. 106

' (2E/Zé-r(x5m Ye [1(4:49 (benzyl am no) car bonyl ] am no} benzyl) -

ﬂg]a'ng IO)riOFEL %—Qégz:%:-é r[ﬁd ggif&lh?ﬂ 'é)hyijgi-[p]:.beraz:.nyl}-

£/ Z) - 10- ( 2- nté&%g)e?;‘% i yﬁ% gene é}gzg in-ll-yl)acetic acid
4;gxo 4H t hienp %3 ﬁgﬁikl]ben%agg bﬂ 5(10H) -yl acetate (71) with N
A bﬁig tea (trifluoroacetate) (58) afforded 98

. ESI- Vs ERiKk+] = 6109. [ MtHH] 581. 15, 291.1. 35 Exanple I.S. 107
-(5-{2- ((4BFFPBbﬁé9b%h1no)carbonyl]anlno}benzyl)an1no]-2-
[5-(2-{4-[3-(Dipropylamino)propyl]-l-piperazinyl}-2-oxoethyl)}-
6-oxo-6,1l-dihydro-5H~dibenzo{b,e]azepin-11l~yljacetic acid

25 2 mg; ESI-MS [M+H*] = 535.

Example I.B.95
[5-(2-{[4~(Dibutylamino)butylamino}-2~-oxoethyl)-6-oxo-6,11~
dihydro-5H-dibenzo[b,e]azepin-11~yllacetic acid

" 30 .

2 mg; ESI-MS [M+H*] = 508.

Example I.B.96
[6-0%0-5-(2-0%x0-2-{4-[2-0x0-2~(1l-pyrrolidinyl)ethyl]-l-piperaziny
35 l}ethyl)-6,11-dihydro-5B-dibenzo([b,e}azepin-11-yllacetic acid
3 mg; ESI-MS [M+H*] = 505.
Example I.B.97
40 [5-(2-{[3-(Diethylamino)propyl}amino}-2-oxoethyl)-6-oxo-6,11-dihy
dro-5H-dibenzo[b,e]azepin-~l1-yljacetic acid

1l mg; ESI-MS [M+H*] = 438,

45 Example I.B.98
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oxoet hyl } - 4- oxox4, 5seliJwydr o- 10Kt hi eno[ 3, 4-c] (| ] benzazepi n- 10-
_,-_dene) et hanoi ¢ acid 40 Hydrolysis of the nmethyl ester |.B.106 afforded 24
g of the title conpound; ESI-M [ M:K+] = 605.15, [MH+]: 567.15, 284.2.

Janpl e |.B. 108 45 BERME 0050/ 50559 1349Methyl (5-(2-{[4
- H- benzi mi dazgl (- {1&5'2‘(’819@:93‘?1%&( RTLPP Oi o}-2—oxoethy1)-6-—oxo-—6 11-di
ac

S . hy
Z-SSTPﬁ'g)O? o 9?%*% ROl Rl et o oo n 10 isketate

[ & benzazepi n- 5( 10H)§§ acetate (72 W|th N-[ 4- (am nonet hyl ) - i
p 1'&*?: ] - 1H benZi ¥k iT 45 (M#¥He =($fdr ochl oride) (47) and f 4.. purification
of the crude Hroduct by chromat ography on silica gel (CI—|2C12/ CH3OH 0 to 2
cr,; af f or ded 47 EmgmplESK.BSY MrH+] : 566.2. 10 Exanple |.B. 109
gi( 2- { [ 4- (| H BerziHiidagmnime2nyl amiboyuteDrarihay Hokodeiplo et fyso)-6, 11-dihy

Bx0- 5, 10- di hxaébosxﬂﬂibéumaléyadzegu-hhbﬁnméem Nechi@-yl ] acetate 15
Ut oI ysis of the rrethyl ester 108 afforded 9 ng of the title

ound; ESg !(\{Bm§ ipl e |.B.110 Met hyl
) (4 {2-((4 1 enzy am no)car yony| ] ami no} benzyl) { 20

o] 2- oxoet gxo % 5-di hydro 9H-di t hi eno[ 3, 4-b: 3, 4-€] -
I n-9-ylide :fté? | ing of

Z) - 9- ( 2- netERIL 236%)61% T’T k&5~ (BsRrY1oPLRA CAT RATEIL] aginoybenzyl) -

4 e]azeplrrﬁm%awﬁfzypx%ﬁﬁéy }E§1pxgjsﬂﬁrgﬁpgggo-llH-dlbenzo[b,e]azepln-ll-

-(am non®d miijemiemppdnddtebenzyl urea (trifluoracetate) (58) afforded 55
f the title conmpound; ESI-M [ M:K+] = 625.05, [M-H+]: 587.15. Exanpl e
111 . ;- 30coupling of (11%/E)-11-(3-methoxy-3-oxopropylidene)-6-oxo-

Z) - (4-{ 2- t (411 [dea2zy. 3TN RE DU VKL HH-B bﬁ&%&@msap)m%h

1

o fggln}e) (5at 0X%—f45(ﬂlﬂ¥ﬂéﬁy9 l@n&'ﬂhﬂ\f“lgéné&'llﬂ : i‘f\f‘d}loﬁcetate) 508r)ded 10
g Chc Loy et b o b e e
15, 100. 2 amdl T g o Ret hyl

Example I.B.101

(3E/2)-3-(5-{2-[({4~{[ (benzylamino)carbonyl ]amino}benzyl}amino}-
25 2-oxoethyl}-6-oxo-5,6~dihydro~11H-dibenzo{b,elazepin~-ll-ylidene)~-

propanoic acid

Hydrolysis of the methyl ester from Example I.B.100 and
purification of the crude product by chromatography on silica gel

30 (CH,Cl;/CH30E 0 to 20%) afforded 21 mg; ESI-MS [M+K*] = 613.2,
[M+Na*] = 597.2, [M+H*] = 575.2.

Example I.B.102

Methyl 3-(5-{2-[ {4-{[ (benzylamino)carbonyljamino}benzyl)amino}-
35 2-oxoethyl}-6-oxo-6,11~-dihydro-5H-dibenzo[b,e]azepin-11l-yl)-

propanoate

Coupling of 1l-(3-methoxy-3~oxopropyl)-6-0x0-6,11l-dihydro-
5H-dibenzo[b, e}azepin-5-yl acetate (70) with

40 N-[4-(aminomethyl)phenyl}-N'-benzylurea (trifluoroacetate) (58)
using HATU as coupling reagent afforded 140 mg; ESI-MS
[M+K*] = 629.2, [M+H*}: 591.25, 296.1.

Example I.B.103
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4-4-(2-{[ 4- ( EH-Bewz+m dazol - 2- yl am no) benzyl ] am no} - 2- oxoet hyl ) - 5-
oxgg 4, 5- di hydro-9H-di t hi eno[ 3, 4-b: 3, 4-e] azepi n-9-yl]- acetate 45 0050/ 50559
1 Coupling of (9-(2 nethoxy-2 -oxoethyl)-5-0x0-9H dithieno-

-b: 3,4-e]azepin-4(5H)-yl acetate (44p with

N-%#- (ani nonet By|jhenyddriibebanzhiideztlons) ?{g%&%}ﬁ L 9€3x0 (47)
af,‘rded 21 nyeehying. *5 1 . B. 113
Sogk um (4- (2- {4z gl}H- baénc;m i g%ﬁ&é@ 5f{am %énzeHF a%’rji % ggﬁ%‘ﬁc

2 oet hyl ) - 5- oxo 4, 5- di hydr o- 9H—d|th| eno[ 3, 4-b: 3, 4- e]azep| n- 4:.

9 ] acet ate ﬁ%drol ysis of the methyl ester 1.B.112 afforded 10 ng of
t - title cohp YSESW%*I;WH*W est%sfreg EXsgple I-BxdPdlaftprdedi14 15
5-if {[4 (1| H8BML ioFi BRE St Rbeundy | BSIvMAOPEERF bonPILp -2, JU+H*]:

t hishzol - 2- yI | mB7 hyd3).- 88%xdo- 6, 11 di hydr o- 5H di benzo[ b, e] azepi n- 11-yl

acy ate Coupling of 2-{[11--(2-tert-butoxy-2-oxoethyl)-6-0x0-6, 11-di hydro-
20;85H di benzo[ Bxedgmlzepim 194yl | net hyl } -1, 3-t hi azol e- 4-car boxyl ic acid (75)
Wi (4- (1H-frengtngrdazps- ozmyé.)@eeyiﬂ- Q/? {84 »Eé g pAﬁ}ck 14

a rded 15 ng h t %; g‘%e

f oW ng wereeg{r‘%%a?e%li |dr1'§¥& gy to Egi Jﬁﬁ" PoRging

:T',J,.

ko- 5-{[ 4- ({? Léé(ggy%%dl nyl am no) net hyl ] - 1- p| peridinyl}-

conyl )-1, yl gmet hyl } - 6, 11- di hydr o- SH di benzo[ b, €] -
Bpin-11-vyl adet &gt -ES?PIWJ[)lvﬁrﬂao-ﬁsma-%ydr%@anﬁit@moabaene 35

- [ ((4- 3% Bé?&%ﬂ-ényh@femem HYP} axith oV pézapix)idbnyiol1, 2-ethanediamine

c_onyl} 1, 3- At pusifPcatipneetthe - c&'udgcp:@;iﬂz&t (hyhyﬂrmaﬁblgfhmnm -silica

-b .
1

20 3=[6-0%X0-5~(2=-0X0=2~ {[2-(2-pyr1d1nylam1no)ethyl]amlno}ethyl)—
6,11-dihydro-SH-~dibenzo{b, elazepin-ll-ylipropanocic acid (Na salt)

Hydrolysis of the methyl ester from Example I.B.102 afforded 3 mg
of the title compound; ESI-MS [M+K*] = 497.1, [M+H*]: 459.15,

25
Example I.B.106
Methyl (2E/2)-(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)—
amino]-2—oxoethyl}-4-oxo-4,5—dihydro-lOH-thieno{3,4-c][1}<
.benzazepin-10-ylidene)ethanoate

W

TrriL

: { . 30

Rt VL AT B

Coupling of {10E/Z)-10-(2-methoxy-2-oxoethylidene)-
4-oxo-4H-thieno(3,4-c](1)benzazepin-5(10H) -yl acetate (71) with
N-[4-(amlnomephyl)phenyl]eN'-benzylurea {trifluoroacetate) (58)

afforded 98 mg; ESI-MS [M+K*] = 619.2, [M+H*] = 581.15, 291.1.
35

Example I.B.107
(23)-(5-{2-[(4-{[(Benzylamino)carbonyl]amino}benzyl)amino]—z-
oxoethyl}-4-oxo-4,5-dihydro-IOHAthieno[3,4—c][1]benzazepin-10-
Ylidene)ethanoic acid

40 :
Hydrolysis of the methyl ester I.B.106 afforded 24 mg of the
title compound; ESI-MS [M+K*] = 605.15, [M+H*}: 567.15, 284.2.

e R
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Example I.B.108



-] azepin-11-yl acetate 45 15 ng; ESI-M5 [ MtH+]: 604. 15. 0050/ 50559 133
e nple |.B. 1 0/50559

0-5-[(4-{[({4-[(2-pyridinyl am no) et hyl ] - 2-t hi enyl } met hyl ) -

no] car bonyl } -1, 3-thi azol - 2-yl ) net hyl ] -6, 11-di hydr o- 58" - di benzo-

Jre] azepi n-11-yl acetate 5 70 ng; ESIIMS [ MrH+1: 610.15. |1. Biol ogical
Banpl es 10 BE¥evpyle (B-K At ti-i(AFtheR3imisiaayl423ydgmine) hepdy Idanimggdri st s were
i ggntified and-azsessaq-byorusss ng)-amhydt%sw-isxy.sﬁ@[m hased \benzayEpeh+16G-0n
f:\cen the najiyeaétddat egrin 15 0-43 ligand vitronectin and the test
gstance for binding to solid phase bound Integrin av3 Procedure 20 -

F microtig uBh A %fwﬁ 'n abv,lz?:mnt 08 M, NaHCO3 pH
b uBLEL 3 h&,;j tji% Rerelsy g?
Wt os VR zmzegmva E /gg-izgf%ﬁ?? %n?%%*i B e i

g0 mi | k pom@’ref‘ﬁ -BEpFELda ?“F\B\?I 3%/ i human
@5 onect i n (BB’é'HF?-‘Fﬂj@PnI ﬂﬁéqhﬁeﬁﬁdesvrc'ﬁﬂe‘?)bx ﬁW“P%PE?#H@YpBW]-Fﬁ%ﬂ?}
:7?:": 50 | / WeslHE12 CRAQRT O- toues ) L Spkddd 370836 FREEF 2BrESsa§souifer - 1
antllhurran vitronectin anti body coupl ed to peroxidase 35 (Kordia
BIN- APHRP) | resmp¥e ri Bk 1powder / assay buffer; 0.1 mi/well; 1 h/RT wash 3x

s
wigigh 0. 05% Twegyy (204 peqay-SuHzifldazél-2- aﬂlm)b\éﬁiﬁ;aﬁiwp.das@o&u gjLate
S
Z
|

reaction waxta D, Tkl o7 'A:gl)ﬂ?llﬁ%é'{a%eg %Q&i?&e% t450 nm 45
f R \q 15’ HYdr%lysi; b? Ehe me%§§l egfef71995¥%%52§¥§%ded 9 mg of the title
compound; ESI-MS [M+H*): 552.22.

Example I.B.110

Methyl (2E/Z)-(4-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)-
20 amino}~2-oxoethyl}-5-oxo-4,5-dihydro~9H-dithieno[3,4-b:3,4~2]~

azepin-9-ylidene)ethanocate

Coupling of {9E/Z)-9-(2-methoxy-2-oxoethylidene)-5-~0x0-
9H-dithieno[3,4~b:3,4-e}azepin-4({5H)-yl acetate (73) with

25 N-[4~(aminomethyl)phenyl]-N’-benzylurea (trifluoracetate) (58)
afforded 55 mg of the title compound; ESI-MS [M+K*] = 625.05,
[M+H*]: 587.15.

Example I.B.1ll1

30 (2E/2)-(4-{2~{{4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2-
oxoethyl}-5-oxo~4,5-dihydro-9i~dithieno[3,4~b:3,4~e]azepin~
9-ylidene)ethanoic acid

Hydrolysis of the methyl ester I.B.110 afforded 10 mg of the
35 title compound; ESI-MS {M+K*] = 611.0, [M+H*]: 573.2, 129.15,
100.2,
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Example I.B.112
Methyl
40 [4~(2-{[4~(1H-Benzimidazol-2-ylamino)benzyl}amino}-2-oxoethyl)-5-
oxo-4,5-dihydro-8H-dithieno{3,4-b:3,4-¢]Jazepin-9-yl}-
acetate

45
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I ntegri nosélééé% man placenta is solubilized with Nonidet,
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Ity-purified on a GRGDSPK matrix (elution
Contam nation by integrin a2l b3 and human serum al bum n,

and
W th
and t he

.ergent and EDTA, are renoved by anign 5 exchange chromat ography Assay

fer:

PhE Oxi dase sUBRYMAPE: O%ri(R-(R-Tephowy-2Tomeshy Lit-50R%@ PR -AFHNBOT n
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50 mM Tris pH 7.5; 100 mM NaCf321 nM CaCl2i 1 nM MyCl2:
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and then add 14.7

and t pgy) G2loMRldies mY @i EMLNE ok NESBRIMSO M 1 § Ney315

aagonl st zgt whi ch 50% of the ligand is displaced). The conpounds of

anpl es | . §§! 5 B.52 and |I. B 118 showed the best results in
t . Exanpl e (} n’te r| n al 2 r3 as he assa¥ bgsed on conpetition
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"t est
sghst ance for b?’fﬂﬁtmﬁl)c'é"’?‘?n“eérﬁiwyé“? d%‘”ﬁ“&é% &3+ 4“@65?P#ﬂ‘crot iter

@t es with 18-¥laceta¥s i nogen (Cal bi ochem 341578) in 0.05 M NaHCO3 pH
0.1 m¥owell; 30 - saturate with 1% BSA/PBS; 0.3 m/well; 30 min/RT -
3X With GBy@SfiySieet 2AéRBShPH esteest.BS IS aAforiddn 10. d/oBSKHPBS, 50

+ 200 gidle icBin@indy BsMA3M+ke] disap.o9), @oi% BSA/ PBS; 50 Kl /well; 2

RIS K?’ﬁﬂsé”‘ nZp [ Ruf pzep

>4 h/ RT - wash 3x as above 40 - bioti nyI ated anti-int egri n axl bA3
t | body (Di agggl@plgBk Blfaq48) 1:1000 in 0.1%BSA/PBS; 0.1 m/well; 2 to 4

% ¢ "al X"(m“ £ zﬁam v oxi dase
ie??gﬁM EEE % ittty iy ?%ﬁ??gé# d

3x as abdva¥l ace a‘:e

Y nmin/RT -

Coupling of 2-{[11-({2-tert-butoxy-2-oxoethyl)-6-oxo-6,11~dihydro-
20 s5g-dibenzo[b,e]azepin-5-yl]methyl}-1,3-thiazole-4~-carboxylic acid

(75) with [4-(1H-benzimidazol-2-yl)benzyl]methylamine from

building block 14 afforded 15 mg of the title compound ESI-MS

[M+H*]: 614.25.
25 The following were prepared in analogy to I.B.114:

Example 1I.B.115
6-0x0-5~{[4~({4-[ (2-pyridinylamino)methyl]-l-piperidinyl}-

carbonyl)-1,3-thiazol-2-ylimethyl}-6,11~-dihydro-58-dibenzo[b,e]-

30 azepin-1l-yl acetate
60 mg; ESI-MS [M+Ht]: 528.25.

Example I.B.11l$§
35 5-[(4-{((4-{{(Benzylamino)carbonyljamino}benzyl)aminoj-

carbonyl}~1,3-thiazol-2-ylimethylj~6-ox0-6,11~dihydro~-5H-dibenzo—-

[b,e]azepin-11-yl acetate

25 mg; ESI-MS [M+H*]: 646.25.
40

Example I.B.117
6-0x0-5-({4~-[ ({4~] (2-pyridinylamino)methyl ]benzyl}amino)-
carbonyl]-1,3~-thiazol-2-yl}methyl)-6,1i-dihydro-58~dibenzo-

[b,e)azepin-11-yl acetate
45 '

15 mg; ESI-MS [M+H*]: 604.15.
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51n1/we|| é g§e substrate stop reaction with 0.1 m/well 2 M H2SO4
nmeasure the absorption at 450 nm Peroxidase substrate: mx 0.1 nl of

g . DMSO) and 10 ml of substrate buffer (0.1 M Na

ate pH 4.9) and then add 14.7 | éza‘%/?)% H202 ): 15 Various dilutions of

i t est substances are sed in the as and the 1C50 val ues are
#r m ned (c ott®hf the ant agoni st at which 50%of the ligand is
i®o| aced) . Tk%‘%@'l’%dt(ﬁv{&(;“of(%ﬂrs‘i}b\ﬂmsmemlbezﬂéuenmmhby)-
Wharing 20 amisol@Bdongd juds3+hinkeli2ay btethy -6t R3-dihy diros SHpdiibenzof-33
mays. Exanpibeelafspihassay 2&etBe CAM (chorioail antoi ¢ nmenbrane) assay is
neral ly gccepted nodel for assessing the in vivo activity of integrin
ant agoni gy} sg; lds1lfis 0 i nhi bition of angi ogenesis and
Fascul ari zatlo% of tumq?ﬁ?ﬁ]ssgéé?% Pat hol . 1975, 79, 597-618;
er Res. 91 l309 2309: Nature 1987 329, 630). 30 The procedure
anal ogous t tﬁe p?q S ar ™ 1[?Ise growm h of chicken enbryo bl ood vessel s
p;.of transplanted tunor tissue is easy to follow and assess. Exanple 4
;i abbit ey® EX@¥8}e 1% is possible in this in vivo nodel to follow and
asfge'ss in  andlnsggrivo ofampbay 3 the inhibition of angi ogenesis and
negiascul ari zation in the presence of integrin avf33 antagonists. 40 The.
el i S genermiteyricegp) adrafthibss RAEEdidalt Y @ROMD aeéebééaoéy Nsesseéﬂs
A ng fromddaayedgeenBadelihén CREPAR 25n HARWESD ht E¢Gral PIRC '

e Sci . o 8

e du(r:e | gﬁ %5%9‘1&@ gigﬁ%%gfgo%da?ﬁé Q%g@ %E%gg‘b‘?%%éggg ’%\?é \7@0 cI aim 1.
';npound ofasrbﬁ f'ormul a Gt where B, G and L have the

OW Nng maanlmgeau 10 L a structural elenment of the fornmula IL

- Coat microtiter plates with 250 ng/ml integrin a.B3 in 0.05 M
NaHCO3; pH 9.2; 0.1 ml/well;

- saturate with 1% milk powder/assay buffer; 0.3 ml/well;
0.5 h/RT

- wash 3x with 0.05% Tween 20/assay buffer

- test substance in 0.1% milk powder/assay buffer, 50 pl/well +
0 pg/ml or 2 pg/ml human vitronectin (Boehringer Ingelheim
T007) in 0.1% milk powder/assay buffer, 50 pl/well; 1 h/RT

- wash 3x with 0.05% Tween 20/assay buffer

- 1 pg/ml anti-human vitronectin antibody coupled to peroxidase
(RKordia SAVN-APHRP) in 0.1% milk powder/assay buffer;
0.1 ml/well; 1 h/RT

- wash 3x with 0.05% Tween 20/assay buffer

- 0.1 ml/well peroxidase substrate

- stop reaction with 0.1 ml/well 2 M H;S0,

- measure absorption at 450 nm
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-t 1L - wherq,o%% § 'gga COOH group or a radical which can be hydrolyzed to
C and -U is ( E? = (CRL1IRL2) b-, -CRLI-CRL2-, ethynylene or =CRL1-, 20
e aisOorl, bis 0, 1 or 2 25 XL is CRL3RL4, NRL6, oxygen or sulfur,
RL2, RL3, RL4 are, independently of one another, hydrogen, -T, -OH,
NRL6RL7, -CO N82, a hal ogen radi cat34 a branched or ~unbranched,

onal |y subSEPEAte GviE- benan placentglisCoutidaped wihOgomidey nyand

7- cycl oal KptegrinCoyHiClatiinityephyifie@OMNECEREABER hytdikx gelution

4- al koxy neidhcEOTA)anCaaminediby 15t btddridhed 38 ahd Glmahkydme- T,

| kenyl ene-alb@hind2 anb kiHey b8 gint IAd] B5¥a, &R UhbPdinyYasithstituted aryl
ryl al kyls dxal cBfomdtdge _case independently of Oone another, two
cals RL1 and RL2 or Rya an L4 or, where appropriate, RL1 and RL3

ther are i onall hstituted 3- to 7- ered saturated or
turated c%%gﬁi |f8rb?§°hr1é¥§lr&8y%4 iL#CE.S Oewmcgﬁ ey CoRfat ™p to
e differentd ot | detif Mot heteroatons 0, N, 5 45 RLS, RL6, RL7 are,
endent | y IGFo5iiasgndibrtratey aisglnd, nh o MR crdgtien UABrmhaMBdin
i onal |y 3@0345P0) (Aned 1¢ 1m1] ©f $ybstratel bhffdr (.1 IM Nhldcetats, GHL4MS

-.. -_...and: thén\BGASA.¥ ul .of Bt -Hexar::rste.anme.-, lle... .. . . .~
SU/ 5x559 13 7 Cl-C6-al kyl, C3-C7-cycloal kyl, CO O Cl-C6-al kyl, .
Cl- Coal kylvaehobddEinkind! Ky |tneatidtakugls :3Bes Gl QLR LY SHPSELLYI ed
g al kyl ene-g@faytne 3225 FaYhes oF0 @eklmi. igzl'(@tlrl@ék@?{fl%hy&% Yhe . ,
1 kyl enelﬁra\ﬂtag&ﬁ@tcg‘{: whSef st ¥E t*l:lflre"i.u‘.geax';%rrgsn tdics)platxce%) .O'fhrgm aiG "A
compounds of Examples I.B.37, I.B.46, I.B.52 and I.B.118 showed
the best results in this.

Example 2
20 Integrin arrpf; assay

The assay is based on competition between the natural integrin

armpPs ligand fibrinogen and the test substance for binding to
integrin arrpPs.

25
Procedure
- coat microtiter plates with 10 pg/ml fibrinogen (Calbiochem
341578) in 0.05 M NaBCO3 pH 9.2; 0.1 ml/well;
30

- saturate with 1% BSA/PBS; 0.3 ml/well; 30 min/RT
- wash 3x with 0.05% Tween 20/PBS

35 - test substance in 0.1% BSA/PBS; 50 wl/well +

200 pg/ml integrin arpP; (Kordia) in 0.1% BSA/PBS; 50 pl/well;
2 to 4 h/RT

- wash 3x as above
40

- biotinylated anti-integrin orrpfs antibody (Dianova CBL 130 B):
1:1000 in 0.1% BSA/PBS; 0.1 ml/well; 2 to 4 h/RT

- wash 3x as above
45 )
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t C=NRG2 or
br anched

|'=(IR ¢ where the structural element G can be incorporated

hoth ori enPQRQ 59nd 20 XS is nitrogen or CRci in the case where
tictural element G is connected-to structural elenent L or B via Xa by a
)9l e bond, 25 or is carbon in the case where structural elenent Gis

ected to structural elenent L via X85by a double bond, { 30 YGis CO

Cprt3gpdavidihepercxiddia complled(BIRN L0édwIsagen: 109 o0by dimoxyis gr oup
ssalebs Ancheg /+eRL } @oahiy/rgubstituted Cl - C6-al kyl or

C4- al koxy radical, Rc2 is hydrogen, a hydroxyl group, a branched or 40

ifir anched, opti I uted Cl-C6-al kyl, Cl-C4-al koky,
/- cycl oa kylﬂ}i E%%gg%é&é '

cycl oal kyl radlcal or an optionally

ituted aryl | al kyl or C)alkglene aryl radical an-0-aryl, 453,
are, indepen %I'elnﬂ‘ {/""%}fl BREP*AARTH EHPSHFREROgen or a branched or
~anched, optionally substituted t!lIilli 1I1i11iJJji 11111111 INt s

0 3 50559 138~ WopCeeadtiph, widh- O6L afllkeadyll 2 ICH,68; al kynyl or Cl - C4- al koxy

ptionally

6- al kyl
" 15

or the two Rea and RG4 radicals together are a cyclic acetal

substituted C3-Cr7-cycloal kyl radical, RG, RG, RG/, RGH

depend " mi L ,
'.NI- gcf%gg ?ﬂéz.lo‘k gisOngranalier xhi Qﬁeaf gﬁid{q thgﬁ?aﬂngj%??gfoup

tLo
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then add 14.7 ul of 3% Hy0,

Various dilutions of the test substances are used in the assay,
and the ICsy values are determined (concentration of the
antagonist at which 50% of the ligand is displaced).

The selectivity of the substances can be determined by comparing
the ICsp values in the integrin orypB; and integrin a.B; assays.

Example 3
CAM assay

The CAM (chorioallantoic membrane) assay is a generally accepted
model for assessing the in vive activity of integrin o8
antagonists. It is based on the inhibition of angiogenesis and
neovascularization of tumor tissue (Am. J. Pathol. 1975, 79,
597-618; Cancer Res. 1980, 40, 2300-2309;7; Bature 1987, 329, 630).
The procedure is analogous to the prior art. The growth of
chicken embryo blood vessels and of transplanted tumor tissue is
easy to follow and assess.

Example 4
Rabbit eye assay

It is possible in this in vivo model to follow and assess in
analogy to Example 3 the inhibition of angiogenesis and
neovascularization in the presence of integrin a,B3; antagonists.
The model is generally accepted and is based on growth of blood
vessels starting from the edge into the cornea of the rabbit eye
(Proc. Natl. Acad. Sci. USA. 1994, 91, 4082-4085; Science 1976,
193, 70-72). The procedure is analogous to the prior art.




we C4- al koxy radical, an optionally substituted aryl or arylalkyl radical

-_: i ndepend@afDy50855Hne another, in each case two Res and Rah or Re7 and

e radicals together ;.~ are an optionally substituted, fused-on,
saturated or 15 aromatic 3- to 6-nenbered carbocyclic or heterocyclic

tem which may contain up to three ftigferent or identical heteroatons O,

=S, and Reg is a branched or unbranched, optionally substituted 20

Cge C5- al kyl s¢4- al koxy radical or an optionally substituted aryl,

h&taryl, arylal yal or hetarylal kyl radical, B a structural elenment

#ht ai ni ng at. | east one atam which, _ 25 under physiol ogi cal conditions, can

hydr ogen dccefit T7PoRRY REhiie FEERUoRds, where the di stance between at

st one hydrogen acceptor atom and the structural element G along the

o1t est possible route along the St-Guktural elenent framework is from4

k=13 atom c bonds, 30 and the physiologically tolerated salts, prodrugs

g8 the enantiowkérecdl,| § dndr 2 ivedtins oL BOARG I wednliygpure and tautoneric

ms. 35 2. A conpound as claimed in claim1, wherein the structural

ment B {g a St yctdtaly.eheBPen®f of Qﬁeff’cfzfﬁﬂ!l fLB A-E- 1B 40 where A and

ave the follow ng nmeanings: A a structural element selected fromthe

up: a 5- to 7-nenbered nonocyclic_ saturated, unsaturated gr 45 aromatic

g having 0 to 4 heteroatons sel ect'dd fromthe group of 0;*Nor S, it

Weng possible, in each case independently of one another, for the ring
riogen which IWRe¥eiiiliHilIfIl1Jijji 0050/50559 139 is present where

g opriat&or all carbons to be substituted, with the proviso that at

st one hetero&t omisel €00Rdyrofip n theadikalipitdichOgar\Nber hsinodypedsent in

structural 5 el eosEntand, or a 9- to 14-nmenbered pol ycyclic saturated,

aturated or 10 aromatic systemhaving up to 6 heteroatons sel ected from

~group of N, Quor i$,- fx}) PYCRAGRPASS] bE§L1=bﬁLzegc$uﬁ,§§gené Rdepgndent 1y of
C

-anot hegg for theygging nitrogen whi

a is 0 or 1,
is ¢, 1 oxr 2
X;, is CRy¥Ry4, NR;5, oxygen or sulfur,

Rpl, Rp2, Rp3, Ryl

are, independently of one another, hydrogen, -7, -OH,
-NR1S5Rp?, -CO-NH;, a halogen radical, a branched or
unbranched, optionally substituted Ci-Cg-alkyl.
Ca-Cg—alkenyl, C3-Cg-alkynyl, C3~Cy-cycloalkyl,
-CO-NH(C1-Cg-alkyl), -CO-N{Cy-Cs-alkyl)z or
C1~C4~alkoxy radical, an optionally substituted
Ci1-Cp-alkylene-T, Cz-alkenylene-T or Cz-alkynylene-T
radical, an optionally substituted aryl or arylalkyl
radical or, in each case independently of one
another, two radicals Ryl and Ry?2 or R;3 and Ryt or,
where appropriate, Ryl and Rp? together are an
optionally substituted 3- to 7-membered saturated or
unsaturated carbocyclic or heterocyclic system which
may contain up to three different or identical
heteroatoms O, N, 8, '

Ry5, RS, Ry?

are, independently of one ancother, hydrogen, a
branched or unbranched, optionally substituted

T




carbons to be substituted, 15 with the

#¥'so that at |east one heteroatomselected fromthe group of 0O, Nor 3
®r esent in the structural element A, or 20 a radical 25 where ZAl is

sgen, sul fur or optionally substituted, 30 nitrogen and ZAZ is optionally
and E a spacer structural

I tuted nitrogen, oxyged'n_%;- sul fur,
pnt whi ch connects str uct Atkylp| Smrcwmelmﬁr,ucbm.ajl_@_g% G

B ently, where the nunti&¢ SrCeatdhit droouks;atoRgKNG-800L1 el possible
e 40 al ong the structuPQFi@iaéﬁEmubfstﬁmimr&,(o_lé_'@kljlregl@_grto 17. 45
1P THE L TTti 1111180kathiS Soy~alkylene~aryl or ‘co-alker ey oYL
¥ oo ... 5. .. ... ragEmi,.: .C.. IS.,, ., tCO-afkvieng-aryl Tam
50559 140 3. A compound as clainmed in either of claims 1 or 2,
element Ais selected

ein the structmraabtﬂzdtﬁggﬁtel‘éﬁ%g %? ?ﬁé%g%&rﬁ;%: de IA1 to |A18, 5 RA2

Mgt he group of structural el enen
LR/ R JAI RA1 NIA2 RAI- IA3 AI0NNN oS REOU R3 14-4 Kk,

=\ NJ | A5 Rg5 1A6 15 ~ RA4 RAa

@ esent wher evys@gsbat e or al |

b Fof .

15 G

the structural el '
) eément G can be s
Orientations, and incorporated in both

2D
Xs is ni i
i z;z::ito; CRg! in the case where structural element
ed .to structural i
Single nocs. element L or B via Xg by a
25 or
is
= n:::lz:: i.n the case where Structural element G is
Q structura i
hivy 1 element L via X¢ by a double
30
¥s is co, cs, C=NRg? or CRg3Rq¢
where
35 1 4
is
Rg hydrogen, halogen, a hydroxyl group or a branched

or unbranched, option ;
’ ally substitu s
C1'-C4‘alkoxy radicai, ted C;-Cg-alkyl or

2 s
‘0 Re ::b ilir:z:zn, a 1}ydroxy1 group, a branched or
cl-c4-a1ko'x' op::tzﬁonally substituted C;-Ce-alkyl,
ragiony 1;;1 3 C:;-cycloalkyl or -0-C3-C7-cycloalkyl
arylonies o .gptmnally substituted aryi, ~O-aryl,
~alkylene-aryl’ radical and

45 Re3, Rg?
;;‘; ;.lndependently of one anothér, hydrogen or a
ched or unbranched, optionally substituted

A 00
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R R 6* N RA13 RA13* Z3 Za N9 20 ~N~ IA7 JmNIA8 Z2 NIA ZI RA6 Rs
RiE  RA13 RAIBSOYSD35SN RA  6* RA 13 RA13* 25 ( |AIO RA | A1l 1A12 $ 0011

;‘ RA6 RA9 RA1I0 i 30 NRA9 p=1A13 Z1A14 ..,, RIO NIAIS H\ All VO
31 - v RARA P 9)~ N! [1Al6 RA2 A7 rAls RAI7 NN N 40 where M P.
(Fir e, i ndependently of one another, 43g2 or 3., 45 1 L1010 L0 11 1ii |
o anot her . hydr ogen, cg %%39’15%5&-%%%%5% g ml'd“depg”d?%;h v
stituted ClCGaIkyI %%P c%r/ t{’ q:gtloﬁa X
stituted aryl, aryI al k3 ﬁ’étarfrey? Vg %\m Xl oaI kyI

ical or a radical RE27Z0- OF RAies tvas Re HRAPGTOISERPT NRR15RAL6
3sozNRA15FeA16 or the tmmionadﬁu FokBLi betiedaly Cuug@clﬁé%kﬁr &agigalsed- on,
onally substituted 5- or G nmenbered, unsaturated or aromatic 10
bocyclic or h&:B/ReEyrdiR:Bsyst em whi ch nmay contain up
are, independently of one another, hydrogen, an amino or
hydroxyl group, an HN-CO-R¢? radical, a branched or
10 unbranched, optionally substituted C1-Cg-alkyl or
Ci1-C4-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one another, in
each case two RS and Rgf or Rg’ and Rg? radicals together
are an optionally substituted, fused-on, unsaturated or
15 aromatic 3- to 6-membered carbocyclic or heterocyclic
system which may contain up to three different or
identical heteroatoms O, N, S, and

Re? is a branched or unbranched, optionally substituted
20 Ci~Ce~alkyl or C;—Cs—alkoxy radical or an optionally
substituted aryl, hetaryl, arylalkyl or hetarylalkyl

radical,

B a structural element containing at least one atom which,
25 under physiological conditions, can as hydrogen acceptor
form hydrogen bonds, where the distance between at least
one hydrogen acceptor atom and the structural element G
along the shortest possible route along the structural
element framework is from 4 to 13 atomic bonds,

PO
B

el
By

1
ki

30
and the physiologically tolerated salts, prodrugs and the
enantiomerically pure or diastereomerically pure and
tautomeric forms.

35 2. A compound as claimed in claim 1, wherein the structural
element B is a structural element of the formula I

A-E- Is
40 where A and E have the following meanings:
A a structural element selected frog the group:
-4 5- to 7-membered monocyclic saturated, unsaturated or
45 aromatic ring having 0 to 4 heteroatoms selected from the

group of O, N or 8, it being possible, in each case
independently of one another, for the ring nitrogen which




. 10 three heteroatons selected fromthe group of 0, N, or S, RA13,
* 15 are, Pﬁﬁé?}%ﬁﬁently of one anot her, hydrogen, CN, hal ogen, a
br #iched or unbranched, optionally substituted Ci-Cb-al kyl radical or an
o] nally substituted aryl, } arylalkyl, hetaryl, C3-C7-cycloal kyl radical
or/ CO O Rgl4, O RA14, s.RA14, NRA153A16 or CO NRA15RA16 radical, 20
RA14 is hydr Og@prﬁs@ftaﬂﬁél%daﬁﬁrdégpg@é’lggeghl Ratbonalbyve substi t ut ed
al kyl , al kyl enegxﬁ;gt@gu@dkoxy, al kylivyl, CZ C6- al kynyl or

ene- cycloalkyl subs
7 oyel val kyl ;f 5?& : FEr AV Logh"HEE el Fm R
, RA16, are, i nde gﬁ’d %F 5 B ® BYRHCERERE o
‘anched, “optional | e&ﬁﬁ%ﬁ 't ut ed Cl C6- al kyl , COCl CG al kyl ,
1- C6-al kyl, COO Cl-C6-al kyl, aryl al kyl, COO- al kyl ene-aryl, 35
al kyl ene-aryl or 9rtarylal kyl radical or an optionally substituted
7-cycl oal kyl, aryl, COaryl, S02-aryl, hetaryl or CO hetaryl radical,
- RAM 4? itlerte l ndgenge@‘;ﬂ‘zymﬁf&e@a@ @19&%@51{3: Bagfﬁgg@, unshtiieel XA |
or WO I aciyeabss had 0

turated or aI’OITB.tﬂHé ggodp%%gr ggiﬁcg g? %oe hprea &£§ gééféé%:g%fp
' n two other idg F&?en? fereﬁttékf %[eu 45
p055| bl e for th.e r }' PTS 8 sGBEtS fb’?)g Imf:r?ienl I”HFh
Pt t%c T 1g, Dpre nt where a roprla%o-r aldeicerpons kg be
ATici L. 11~ -0g6bBHEsEs59 142 or for another, optionally
f ut ea" sat ur at SR the Progised thrt atokessitconé rhgteooab:@mf sslagttedt o this
where 5 n can ixen0thd grouprof3), N ocad isepHesmntlin HheXdemanubsl - SO2-

0-, -CO, -0-ColemefOX),

or
20
a radical
vy
25 5
where
Zat is oxygen, sulfur or optionally substituted
30 nitrogen and
Zp2 is optionally substituted nittogen, oxXygen or
sulfur,
- 35 and
E a4 spacer structural element which connects structural
element A to structural element G covalently, where the
number of atomic bonds along the shortest possible route
40 along the structural element framework E is from 4 to 12.
45

Eren,
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- Gig ‘N(RA12) -, -N(RA12) -CO, -N(RA12) -SO2- or S02-N(RA12) - and RA12 can
bakydr ogen, 80BPARBBSY or unbranched, optionally i. 15 substituted
CJj B 56-al kyl, Cl-C4-al koxy, -0-alkylene-aryl or -0-aryl radical, an anino
r o f cal W|th primary or, where appropriate, secondary or tertiary
S ’w tution, an opti onal |y Cl-CA-al kylgg or ar yI substituted C2-C6-al kynyl

or «r C6- al keayl 2 CedmpdizedlasO a e
turat ed hetermgm%hgafggggﬁ&\%agﬁp :Qt% g iLglatz d"t’rgerteﬁn }he

| diffe 58 £8_ 19e8
telrgﬁt 8; i :jen |‘%g}t Ea%t&%oaﬁ %’r‘% %turﬁf %lemé%g%% £c§ E‘T’ O%IEEH'“ dryIt%r 25

286- al kyl - C3- C7-cycl oal kyl radical or an optionally substituted aryl

i cal, RAI, RA6* 40 are hydrogen, a branched or unbranched, optionally
j@stituted Cl-C4-al kyl, CO O Cl- C4-- kyI aryl al kyI

.0 al kyl ene- arBs?, ;0-al lyi, A gl kyl , ankyI ene-aryl,

er°7- cycl oal kyl or'® al kyl 1 adi ca e two ra Pc\al 6lxind RAG* in
e St ruct dral el erré\r;; 45 | A7 toget hgls are an optionall >P stituted,

ffilir at ed, unsaturated or aromatic heterocyclic system which nmay, in C i
2NN itil-lllll;U-;II CLMS. _...........

|

di

hefEr yl radical, |‘t bei ng possible for two radicals together to be a

f uged- on, sat ur at ed, unsaturated or aronmatic carbocyclic or heterocyclic
S em whi ch may contain up to three different or |de tical heteroatons O,
N8, and the ring, may optionally ®3¢ 30 substituted, {or anot her,

"L onall'y substit saturat ed, aturgd ed or ar o c ri.ng may be

f ‘;“ onto this ) 5 i s a Rt h or unbran®n 9 |onélly

SUlst i tut edig 35 &1- “al kyl , aryl al Ry }INC3- C7- cycl oal kyK o

C i?

)

S 3

'S, ~rABM i ' aT B¢1N >LFF.:.ev., 03 MeaMONO~_. . , 1% 050/ 50559 143
tionto theRA?* |t1r@gen con up t atvvo furft hi #+f @gent or
®at i cal et er oal m%ﬁo *™N, S, RA7 § ﬁﬁgrogen - H2, a
#rched or unbrang 5 optionall tituted Cl CZI aIRgg/I
4- al koxy, C3- cycl oal kyl or -@®&Y¥TO Cl-C4-al kyl radical, or an
RAJ%%RAIB»* RAIB* Ral3*
N Rafr N Rpl3 ;&
25 ] I,10 | 11
A Ia Tpl2
e P S
: P

N/
Rall
Rpl10 >
35
N 1 1
9,:ZT]§jL 1,16 T X 17 o
2 I
oy 17 * Ry Z * ' | N B
R, N 2
H N N
40 .
where
m, p, q
.5 are, independently of one another, 1, 2 or 3,
M) O
SRR AR
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.ional |y substituted aryl al kyl, -0-alkylene-aryl, -0-COaryl,

B CO- al kyl ene02050889 -O- CO-allyl radical, or the two radicals RA6 and
together are an optionally 10 substituted, unsaturated or aronatic
rocyclic system which may, in addition to the ring nitrogen, contain
i to two further different or identijggl heteroatoms 0, N, S, '.. 15 RA8
i gghydrogen, a br%g: d or unbranched, optionally substituted Cl-C4-alkyl,
Ct&Cl- C4- al kyl, 302- C1-C4: al.. O Cl- C4-al kyl .radi cal..or. _an

ofi onal |y substitute ;'a]r"%ie,w%ﬁn%r& I%,Cg gﬁﬁ_aé}o)?}l?r,céyg%q A EN' ha?ogen'

Fal kyl ene-aryl, SG2° 5?‘@9&8‘5 anched O ORtk AR 818SHted ky I ene- ar yI
radical, RA9, RANSrSs 3kl mEnterter §e-alkh&2dherlh €F , ath pai-befad. Ly- CN,

Bt ogen, a Branched dbghbrueéhenyl. optvilehy] y hetdrstli t heted 12501 0€6- al kyl
il cal or an opti ondlsk§;swbdealikyl echddeyl oras ytedlikyl corotRIY) ,0-Ry14,

#C7- cycl oal kyl radiscah4or NRy 158, 0cBRARY 15RR16RAZ 450, SR A4S NRARERALBRAr

§ NRAISRAL6 radi cal ,andOr,2t Beaficsns RAYeansk RAQ0: irade&ass bt idag1syruct ural
ment | Al4 toget hefubgt fuited 51 @r /s IRABELES Loty o30aHpRRLYrated or

aggnmat i ¢ caipgbocyclic g racychi emmﬁggc contarn uUp to three

digif er ent ar i dent i Cﬁf?ﬁ?ﬁﬁ?ﬁﬁﬁé@%ﬁ? éﬁ?ﬁi%;%g hﬁc‘ﬁr?é’l ﬁg’n“a’sléb‘é? i t ut ed
fiup to three identical  or drrie . ; ¥1o%Ps Vir Jge?f - CN,

@ 0ogen, a branched ot unbranched, = optionally substituted Cl-C6-al kyl

W cal or an optional I3y substituted aryl, arylal kyl, hetaryl,

% C7-cycl oal kyl Baddi &al**or a CO O RA14, O RA14, S-RA14, 40 NRA15RA16 or

x}«!; ?

CERNRALSRARS radi cal ,arRAlihdepetdmnt3yrafc bne adnotherenydt i, t b, thanogadi cal s
RAE and RA17 toget her basgch@dSer b FadBheheredisad 1vakeske itubadt urat ed or

afgimati c heterocycl i @;systeryiMaalicd¥r dd opfRorRdeltd@Rct tuddieatiig
nkgrogen, contain up d:914fiA6 h@Hafr%@r ALyt ifnii e aladigheryatons 0, N, S,
M is 1111111111111%61314341514 3411 &,%é@ég%%g co-NEASROR Lonally

Jstitutegeby up to three identical o ‘

where

Rpal4 is hydrogen, a branched .or unbranched, optionally
substituted C3~Cg~alkyl, alkylene-C;-Cyi~alkoxy,

25 Ca~Cg—alkenyl,; Cy-Cg-alkynyl or alkylene-cycloalkyl
radical or an optionally substituted
C3-Cy-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical,

30 RAIS ’ RAI.S R
are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted
C1-Cs—alkyl, CO-C;-Cg-alkyl, 802-C1-Cg-alkyl,
C00-C;-Cs-alkyl, arylalkyl, COO-alkylene-aryl,

35 S0z-alkylene-aryl or hetarylalkyl radical or an
optionally substituted C3-Cs-cycloalkyl, aryl,
CO-aryl, SO;-aryl, hetaryl or CO-hetaryl radical,

RA3 ’ RAA
40 are, independently of one another, hydrogen,
= {CH2)}n- (Xa) 4-Ra¥2, or the two radicals together are a 3-
to 8-membered, saturated, unsaturated or aromatic N
heterocyclic system which may additionally contain two
other identical or different heteroatoms O, N or S, it
45 being possible for the ring optionally to be substituted

L
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.f erent. radi cals, Z1, Z2, Z3, Z4 5 are, independently of one another,

rogen, C- Hpos@/5@$8men or a branched or unbranched, optionally

ituted G Cl-C4-al kyl or C Cl-C4-al koxy radical, Z5 is NRAB, oxygen or
10 4. A conpound as clained in any of clains 1 to 3, wherein the

cer structural elenent E is conposadgf two to four partial structural

nts selected frop khe Q{o‘EH& ObpElordidy s%%stin&eaaréa&&a% uct ur al

ent s being |inke C. |

ow-ng neani ngs: d'}g ggf%'retlo eaq?‘?%tc% gxP;d Ferrent og J}ﬁ% F&glr ng'I El

|- (CH2) CREI RE2- (CHZ) a- (YE) 1 IE 20 and E2 a partial structural

nt of the fof®RA% 132 25 - (NRE3) a (CRE4RE5) f- (QE) k- (CRE RS?) g-

S) M- '|E2 where c, d, f, g 30 are, independently of one another, 0, 1
e, h, it k, 1,nareanipeidpebdenptry3.of one another, 0 or 1, 35 XE, CE

I ndependently of one another, CO CO NRE9, S, SO SO, SO02NRE9, CS,

NRE9, CS-0, CO 0, £ CQanlpe vebhynyl, CR810-O CRE1l, CREICREI1 , C

(#¥8REIORE 1) , CR =CRE1l, CRE10 (ORE12) -CR511, CREI _CRE1l (ORE12) or an
4G&opt i onal substi t Hte Qgdl - megber d Q- o poI Lic aliphatic
org rorratlci{yhydrocar bon (%aﬂ %R 3t gg%h% &g@ta N%@ e o%ds and up to 6
hd&er oat ons sel ect ed fronjthe q% $ s & , - NRE9- CO-,
- § -S02-, - NREOS- 802 - dcs- | L 0- CS- or OCOllIIUUUUJiII
I 1* CLMS ratam* +a, =" " C. WB~xk- ~

vy~ .. .. at eRAIbGEG/%@Bgrqm R@ranﬂ@i ORmenaesheﬁEeptmlwe

pendent1§/ of one anotswbstitwrdd dels-adaybg€n;Cq-alkydr,oxyl group, a

iched or unbranched, -optilri@hkyarsubsti-ouaegt ChaGhaigl kylaniGd- &iabkoxy,
with primary or, where appropriate, secondary or
tertiary substitution, an optiomally C;-Cyg-alkyl- or
aryl-substituted C3-C¢-alkynyl or C;-Cg¢-alkenyl

20 radical or a 3- to é-membered, saturated or
unsaturated heterocyclic system which is substituted
by up to three identical or different radicals and
which may contain up to three different or identical
heteroatoms ©, N, 8, C3-Cy-cycloalkyl, aryl or

25 hetaryl radical, it being possible for two radicals
together to be a fused-on, saturated, unsaturated or
aromatic carbocyclic or heterocyclic system which may
contain up to three different or identical
hetercatoms O, N, 8, and the ring may optionally be

30 substituted, or another, optionally substituted,
saturated, unsaturated or aromatic ring may be fused
onto this ring,

Ra® is a branched or unbranched, optionally substituted
35 C1-Cg-alkyl, arylalkyl, C3;-Cy-cycloalkyl or
C1~Cg-alkyl~C3~Cy-cycloalkyl radical or an optionally
substituted aryl radical,

RAG ’ RAE*

40 are hydrogen, a branched or unbranched, optionally
substituted C3-Cs-alkyl, -C0-0-C3-Cgq~alkyl, arylalkyl,
-C0-0~alkylene~-aryl, ~CO-0-allyl, -CO-Cj-Cs~alkyl,
-CO~-alkylene-aryl, C3-Cy~cycloalkyl or ~CO-allyl radical
or the two radicals Raf and Rpa¥* in the structural element

45 Ia? together are an optionally substituted, saturated,
unsaturated or aromatic heterocyélic‘system which may, in

| N O BN AT




‘;w C6- al kenyl, C2-C6-al kynyl or al kyl ene-cycl oal kyl radical, a - (CH2)
tERE13 r adi oQaﬂiO/érﬁ)Sﬁﬁt lonally substituted C3-Cr7-cycl oal kyl, aryl,

#&| al kyl, hetaryl, hetarylal kyl, Oaryl or 0-al kylene-aryl radical, or,
Bicpendently of one another, in each 10 case two radicals RE1 and RE2 or
.and RE5 or RE6 and RE7 together as® a 3- to 7-nmenbered, optionally

- Stituted, saturatgdaOfiocdne@ivkeat ol SAIRQENS|donrasy Wpeld dwo Ehridere wis
2, 3or 4, ~ qiRE3enPES iBER Qz%&erbmead%t sy of one another,

ogen, a branched or unbranched, optionall y substituted Cl-C6-al kyl,

- C6- al kyl | Kyl 502 di |
nal |§ st LA RtegeRy, Pgm "G, izg;ﬁcﬁlee% o AnnPindiita,
kyl ene®aryl , CO°8F§Rn31§®2S“§’iS +tuteé>%af1araﬁk%r CIS@Q'a& R’§i¥'ene aryl

al, } RE10, REi fsdfrecyeingdpehdent?1FOoof1Gace st Aeticafhy hogen, a :t- 30

oxyI group, a brapthedldy aubistanceddsrvdplkyinal-Pyalkwibse iaryled

-al kyl , Cl- C4- al-kegy-arg2; Co-abkakylene-G2yCooral-&yt0Haloyl radical,

1 ene-cycl oal kyl roadigalewd! rédficaDPRLORAR| 37 StdidthbdtH@ £3-dpiexglgal kyl,

. arylal kyl, hets%yht%rteéetﬁrsxwalsxa JxaQi*&?Amc?’ée@%g éﬁcﬁ)ﬁ&’ét%e“ a

Manched or unbranch on %é pal kenyl ,

e 6- al kynyl or l%llgne g/? d&%/g |ca d ¢ 2 gt %stltut ed
C7-cycl oal kyl ary aryI ﬁﬁ T70RE aorryll %I? ]ﬁ: aryﬁ alr ratll cal, RE13

Aydr ogen, a hydro group, a branched or unbranched, optlonally

st+-t ut ed Cl- C6- al kyI C - C4-al koxy, -arylal kyl, -0- aI kyl ene-aryl or

aryl 45 YBadi caka® 4 hyduegenac ba#nqm@hommphthﬂ etéeeallyppropri at e,

[Bondary or terti aryubabdtitedt ¢100; -adkyl OO ON&k t 31k@1. GPR2aliyfa=aliyl

8 - substituted * Cdr 2-@Y5)-20689 rddira1(@e Gr- apkyunph lprsuBae Ohirtalikenyl

ical, a } CS- Cl2- hizgyclambkyi, s0b-aChs; tao-oyataal &ylaikgiénalarya,

S0z-alkylene-aryl, CO-O-alkylene-aryl or alkylene-aryl
20 radical,

RA9’ RAIO
are, independently of one another, hydrogen, -CN,
halogen, a branched or unbranched, optionally substituted

25 Ci1-Cg-alkyl radical or an optionally substituted aryl,
arylalkyl, hetaryl, C3-Cy-cycloalkyl radical or a
CO-0-Ral4, O-Rpl4, S-Rpl4, NRp15R,16 or CO-NRp¥5R,16 radical,
or the two Rp? and Rpl? radicals in the structural element
Ial4 together are a 5- to 7-membered saturated,

30 unsaturated or aromatic carbocyclic or heterocyclic
system which may contain up to three different or
identical heteroatoms O, N, § and is optionally
substituted by up to three identical or different
radicals,

35

Rall is hydrogen, -CN, halogen, a branched or unbranched,
optionally substituted C;-Cg-alkyl radical or an
optionally substituted aryl, arylalkyl, hetaryl,
C3-C7-cycloalkyl radical or a CO-O-Ralé, O-Rpl4, S-Rpl4,

40 NRal5Rp® or CO-NRp15Rp16 radical,

Ral? in the structural element Ilé the two radicals Rp® and
Ral? together are a 5- to 7-membered saturated,
unsaturated or aromatic heterocyclic system which may, in
45 addition to the ring nitrogen, contain up to three
different or identical heteroatoms O, N, S, and is
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C8).0-RA14 radical, or a 3- to 6-nenbered, saturated or unsaturated
rocyclic @95/05M% ch is 5 substituted by up to three identical or
erent radicals and which may contain up to three different or

tical heteroatons O, N, S, C3-Cr7-cycloal kyl, aryl or hetaryl radical,
eing possible for two radicals tagether to be a fused-on, 10

rated, unsaturat %tﬂéna@.ﬁ?%s@x&%eﬁoﬁy@ Il €0 AhrBet ficReYE41 GrSyst em whi ch
contain up to th@gg?fe %ﬁ% 19r identical heteroatonms 0, N S, and
ring may opti onal e substituted or another, optionally

tituted, sat % ynsqturated or 15 aromatic ring may be fused onto
ring. 5. clalrredlnan of clains 1 to 4, wherein the
er struétural el é‘l‘?@ﬂt”@eag’é‘%fnltéye?fst"l‘%u@tnﬂ'rﬂé?r'el“éﬁi‘??tenofc Hhe formul a
2 20 E2-El- | E15Z-hahepeR]onrd PRndkgdeon NebFidhedt mptdeRmigs: 25 E1 a
ial structural elssbehitugedtCreif@ralfyl bEIC- X&) 2ik¢@:GHZpdEcaRELRE2-

) d (YE)1- IE1 $ and .30 E2 a partial structural elenent of the

la I M (NRE3s a;(sCWRE&ygfen & Qeh1&kar .( CREGREY) q (NREe) h- 1 E2 35

e c, dsof, g are, independently of one another, O, 2, 40 e, h, is
g1l are, indgpe n r , l.nd endentl
)ne anot hegp LN ac%gﬁﬁgg %a%%?% 8}39582 EE%% a{’ﬁe i& gxge y

o
o0 O CO O, s r@ﬁl‘é‘iﬁalo El1)

% 1a-CRE11, CRElpa( UERETAL Stegengs ff %ﬁ?éf? *rPre ﬁﬁ°‘rpu°f1’F f&‘illllll
111!'11 C L #’s %WS@%@‘:IH‘?WI%HIGHSPH/b§&|’b%t11lflﬁ?‘édm4an¥o
enber edtBono- sekengel wadi B and gitakaeingr the Spdlovingymeasdasdon which may
ain up to 6 double bonds and up to 6 heteroatons selected fromthe
p of N O, SE' a partial structural element of the formula Ig:

- {Xg) 4~ (CH3) o~CRglRg?~ (CH3) g~ {(Yg)1- Igy
20
and
E? a partial structural element of the formula Ig;
25 ’(NRE3)e“(CRE4RE5)f (Qg)x~ {CRzbRg?) g— (NRg®) - Ipz .
where
c, d, £, g
30 are, independently of one another, 0, 1 or 2,
e, hl il k: 1,
are, independently of one another, 0 or 1,
35 XEI QE

are, independently of one another, CO, CO-NEmﬁ, s,
SO, S0;, SO;NRg?, CS, CS-NRg?, CS-0, CO-0, 0-CO, O,
ethynyl, CRgl9-0-CRg!l, CRg!Rg!! , C(=CRgl%Rgl!l),
CRg!%=CRg!l, CRgl?(ORgl?)-CRgl!, CRpl?-CRgll(ORgl2) or an
optionally substituted 4- to 1l-membered mono- or
polycyclic aliphatic or aromatic hydrocarbon which
may contain up to 6 double bonds and up to 6
heteroatoms selected from the group of N, O, S,

is -CO-, -NRg?-CO-, -S0-, -S0O3-, -NRg%-80,-, -CS-,
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5pE is -CO, -NRE9-CO, -SO, -S02-, -NRE9-S02-, -CS-, -NRE9-CS-, -0OCs-
'O CO RE1, 0BEQ/56%8g RES, RE6 RE? 10 are, |ndependently of one anot her,
gen, hal ogen, a hydroxyl group, a branched or unbranched, optionally
btituted C1-C6-al kyl, Cl1- C4- al koxy, C2-C6-al kenyl, C2-C6-al kynyl or
#1 ene- cycl oal kyl rad| cal, - (CH2)44RE13 radical, an optionally 15
gt ituted C3-Cr-cygly alfgyl R ar;% i I4<yl het aryl . hetaryl al kyl ,
yl or O al kyl ene- aryI radica 1 de endenﬁ%gl one anot her, in
case two radicals g ?@ye&?z :ﬁé’ aﬁﬁ% ¥E2P9eByet her
ta 3- to 7-nenbered, %?&P r?@m?o@???‘iﬁ@d“%ﬁﬁ?@?or unsat ur at ed
Bhocyclic system mheP@tl‘Z?l\Ml%lb@th}lteé C3Coralkyl, RE3C«RESOXRED are,
Ependent |3 of one anotChe®s-ahiehydgety-Cea-albyayic bedality lenbrarahetkyl
gtonal ly substituted 3@4d0d21C6aatfcpb) 832 GHaditadl kat optlddf18E- C6- al kyl or
i CL- C6-al kyl radical eubatiwpkiaiat]-vysihsiii Utae C3aGhxe¥ed 0al kyl,
= al kylene-aryl, CO alekyienenafatyiaGnaryl ry§ogr zy_gh_k Qe {ﬁryl or
| kyl ene-aryl r adi calmd;B@alREgp Iﬁ%ﬁt’? ﬁg@ den % g, anot her,

E ‘ogen, &g hydroxyl gr %%&%ag Cg{rlun %lé/r lﬁ)ah
suftituted Cl-C6-al kyl, g C%g £ Ecgraﬁq(ynyl or
ene- cycl oal kyl radlca

i%5Raf 147 Eﬁbst‘"ﬁ“ﬁ?’&f CPEEPREY LY oal kyl |
aryl al kyl ,  het arylsuB?t’fFé’ttﬁilylséFR%teFlaﬂW dapatyeted cambpgreen, a
ched or unbr anched, G¥eFewhal |y 45 substituted Cl-C6-al kyl,

E6--al kenyl, C2- C6- al kynyl or al kyl ene-cycl oal kyl radical or an

naIIy1l5I|II| 11 ii2 111l MWhe3dl ¢ L Ms 0050/ 50559 148 substituted
7 cycl oal kyl, aryl, arylalkyl, hetrl or hetarylal kyl radical,
w is 0, 1, 2, 3 or 4,

REBI RESI REg

20 are, independently of one another, hyvdrogen, a
branched or unbranched, optionally substituted
C1-Cg-alkyl, CO-Cy-Cg-~alkyl, CO-0-Ci-Cg-alkyl or
803-C1-Ce-alkyl radical or an optionally substituted
C3-Cy-cycloalkyl, CO-O-alkylene-aryl,

25 CO-alkylene-aryl, CO-aryl, SOz-aryl, CO-hetaryl or
SO;-alkylene-aryl radical,

RElO , REII
are, independently of one another, hydrogen, a
30 hydroxyl group, a branched or unbranched, optionally
substituted C3~Cs-alkyl, C;-Cq-alkoxy, Ci-Cg-alkenyl,
C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3~Cy~cycloalkyl, arvyl,
arylalkyl, hetaryl or hetarylalkyl radical,

35
Rgl? is hydrogen, a branched or unbranched, optionally
substituted Cj~Cg-alkyl, Cz-Cg-alkenyl, Cy-Cg-alkynyl
or alkylene-cycloalkyl radical or an optionally
substituted C3-Cy-cycloalkyl, aryl, arylalkyl,
40 hetaryl or hetarylalkyl radical,

Rg!? is hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted Ci-Cs—alkyl,
Ci-C4-alkoxy, —-arylalkyl, -O-alkylene- aryl or ~0O-aryl
45 radical, an amino radical with prlmary or, where
appropriate, secondary or tertlary substitution, an
optionally C;-C4-alkyl- or aryl-substituted

g
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I s -hydrogen, a hydroxyl group, a branched - or 5 unbranched, optionally
tituted Qlosdysasisel , Cl- C4-al koxy, arylal kyl, -Oal kylene-aryl or
ryl radical, an amno radical with primary or, where appropriate,
Fondary or tertiary substitution, an optionally Cl- C4-al kyl - or
¢l -substituted .10 C2-C6-al kynyl or1gg-C6-al kenyl radical, a

12- bi cycl oal kyl, C6-£L18-t I RA14 radical, or
to 6-nmenbered, sat ug%% délkgﬁé?i %(} rét?‘gaa&jtleroiz%/cl &g%}/ﬁt gg] ichis
tituted by up to thr %Ié’ ?']a Latt1Bee c¥% c)f a i ch may
ain up to three diffEP&ifa ofaql&éﬁt i%al Het@r bz
7-cycl oal kyl, aryl BF %F&Y{ﬁteﬁa‘tﬁt@aPchltlcbﬂ%mp%’th% for t wo
cal s to§et her to be aufidéuteshbysut teathnge idasdtonhiarddbiteneshnt i c
ocyclic or heterocyckatica2d syswizinhwhey comayic apt &9 nthapet &i fflerent
erent or identical betsieasi@Ibhétedatdms @ANie ring may optionally
ubstituted, or anot h@i.,c,, dl%QQ;l;;hY amb%t;lﬁégaggl Jgﬁtlgag; ad, regAt ur at ed
romatic ring may be @% e tgéerﬁxer 885§ Alsdabn,
ctural el enent of th el ng(liaun%tura% orﬁa ;Lo %rb%% Ficc%rrrpounds
h bindto integrinr ngﬁﬁ 13 S f F
ings: L a structural FErERE 6t sYWeeme &aYLcon asn Wy T 1L
e ::40 T is a COON gPOHPIEPt £5 éﬁ?‘b%caé\mec?ﬁrE%“rP“ﬁebh%r §I'y¥?é3dt % CooN
U is - (XL) a- (CRELFY FpB-OPticreilyCRe SUbStEFHPRY PR ANRCSRE=CRL1-,
.45 ais 0 or 1, ordiagally s3bstDOBEAHL0EE9rakEd., pBnjafugatddoX

15 aromatic ring may be fused onto this ring.

5. A compound as claimed in any of claims 1 to 4, wherein the
spacer structural element E used is a structural element of
"the formula Igg;

20
-E3-Ez- Ipim2
and E! and E? have the following meanings:
25 El a partial structural element of the formula Ig:
- (Xg) 1~ (CH2) c~CRg'Rg2- (CH3) a- (Yg)1- Ipy
and
- 30
E? a partial structural element of the formula Ig,
- (NRg?) ¢~ (CRg4RE®) £~ (Qg) x~ {CRg®RE7) g- (NRg®)p~ Im2
. 35 where
c, d, £, g :
are, independently of one another, ¢, 1 or 2,
40 e, h, i, k, 1
' are, independently of one another, 0 or 1,
X, QO
are, independently of one another, €O, CO-NRg?, S,
45 S0, SO, SO;NRg?, CS, CS-NRg?, €S-0, CO-0, 0-CO, O,

ethynyl, CRgl%~0-CRgll, CRg'PRgll , C(=CRglORg!l),
CRpl%=CRgll, CRgl®{ORgl?)-CRg!l, CRgl-CRgll{ORgl?} or an

R




s CRL3RL4, NRL5, oxygen or sulfur, 5 RL1, RL2, RL3, RL4 are,

__ _pendently°B$°6$1@5%Rlot her, hydrogen, -T, -OH NRL6RL'7, -CO NH2, a
: qgen radi cal, a branched or unbranched, optionally substituted

-al kyl CZ Co6- al kenyl, C2-C6-al kynyl, C3-C7-cycl oal kyl, 10

H( Cl - 6- al kyl), -CO N C1- C6- al kyldZ or Cl- C4-al koxy r adi cal, an
onal |y substituted Gptlarahkyh@se:diteG2-alcketyiRRBadednono- or

il kynyl ene- T radi cal po@f&%‘iﬁb%@%h&ﬁugydﬂoﬂﬁe O%%Jfo&rbew

al or, in each casemhpqﬁgeg ! two.ra |caI s RL1
: RL2 or RL3 and RL4 orhef% re esﬁa 'PD d zﬂtt 8ge%her are an
o onal |y substituted 3 PR 8?1 Eht ‘Eﬁ’° usdt’uPat&d

feoocyclicor heterocyclic systemwhich may contain UE to three different
entical 20 heter@at éffs" Qg N;NRg? -CORL, 5; SQRL.6; 5@ 7 a@fRe’ -§Nadepeisdent | y of
not her, hydrogen, 'Nbs9aﬁ%hedoo¢s-unbram©hed optionally substituted
c1- C6-al kyl, C3- C?-cycl oal kyl, CO O Ci1-C6-al kyI , S02-Cl1-C6-al kyl or
§C1-C6-al kyl radi calg? orredN ReOPREBNALY, yRgUDSti tuted CO O al kyl ene-aryl,
& aryl, 100 aryl, S02- &E-Kyli%aepél{&éhtgi oEd kb eng aﬁyérogreﬂ %‘328 1’30 G a

ictural el ement of the §

wstructural el errent GOS? onbe&l n%%rg émgab%ky %ﬁ?t %&oons, and .45
r

s nitrogen or Wt 8" s % connect ed
[ structural el errent L Prenga R °50?‘Fd‘Y1Fn?TC}YI°I1P¥1"IYIII 111

1111,11111 * CL M sreé‘s?ﬁ%oswcwm‘i‘s” radical an optionally
substituted C3-C;-cycloalkyl, aryl, arylalkyl,

hetaryl, hetarylalkyl, O-aryl or O-alkylene-aryl
radical, or, independently of one another, in each
case two radicals Rg! and Rg? or Rg? and Rg® or Rg® and
Rg’ together are a 3- to 7-membered, optionally

20 substituted, saturated or unsaturated carbocyclic
system,
where

25 w is 0, 1, 2, 3 or 4,

Rg3, Rgd, Rg?
are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted
30 Ci-Cs-alkyl, CO~Cy-Cg-alkyl, CO-0-C1—-Cg-alkyl or
: S02-C1~C¢~alkyl radical or an optionally substituted
C3-Cy—cycloalkyl, CO-O-alkylene-aryl,
CO-alkylene-aryl, CO-aryl, SO;-aryl, CO-hetaryl or
SOz~alkylene-aryl radical,
35
' Rg®, Rgll
are, independently of one another, hydrogen, a
hydroxyl group, a branched or unbranched, optionally
i substituted C1-Cg~alkyl, C1-C4-alkoxy, Cz-Cg-alkenyl,
- _-40 C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optiocnally substituted C3~Cy-cycloalkyl, arvl,
arylalkyl, hetaryl or hetarylalkyl radical,

. Rg'? is hydrogen, a branched or unbranched, optionally
_”:45 substituted Ci1-Cg-alkyl, Cz—ca-.a]:kenyl, Cy~Cg-alkynyl
or alkylene-cycloalkyl radical or an optionally

R RN N
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geear bon-in bﬁg ?gq's_ where structural element Gis 5 connected to

fict ur al B A a XG by a double bond, YGis CO CS, C=NR& or
3R+, 10 where RA is hydrogen, hal ogen, a hydroxyl group or a
ched or unbranched, optionally substituted Cl-C6-al kyl or C3
al koxy radical, 15 R& is hydrogert48a hydroxyl group, a branched or
nched, optionally ssbbstituted dgleSoyaldaky:, GryTs-ahkaxyyl,
7-cycl oal kyl or -0- Che€¥iimy ok aadthyy1a1kdi &alicg1, an optional |y
tituted aryl, -0-aryl, 20 arylal kyl or -0-alkylene-aryl radical and

RA are, | ndepe ent;L.y n gen nched or
L S i
t hgr gpg ao(r:y(cz:lll ?ag St aY a@; TPk ngr -O:33KallpDe (RrYe OF hé>I g%blSRGS
RGA radi cal s toget helrag%‘*eal'aﬁncﬁﬁ'tm%ri’éldll%‘su’éé‘rblEW‘@GYGEF c¥hexec| oal kyl

al, 30 RGS, Rc6, REPprecdaiee sererfiapwnciertekyiafy snestather, an
,an amno or hydtbondllyr@up, -adky HNoERAES subsh ixalkedaa br anched or
branchd, optional | gasubatkgnyies: Gl-EBaakdawh o8aicel, &4- al koxy radical,
ptionally substitutedsatylbQiyc18dinhal kyl c{@@f?@;}cl ggln%@g&qengl y of

‘C U n

> 3

anot h h R _ th
:aﬂoopt(:alr onialnl yegﬁbsf?tigtgﬁihgggﬂ%gﬁg% \AE E%em Lnil éir g%g ?%& gget oer
: f

nbered carbocyclic or h in up to
g different or i dent| a’fe‘:ﬁﬁ%r en%ﬁﬁ? 4%1- ¥iPf111

111! 1TT1 11 5 0050/ 5655¢ C%* @aé{ %?%‘?&ﬁe‘é? &P HuiseaftHsgent
8 '0nal 1y substituted GI E%enéllRa lhegerqatons -Gyl Rox§r Catfrarckraliml,
gonally substituted &y}, Oméﬁaﬁﬂl radiyRa| kit beinthepssitlal Kyt two

) o radicals together to be a fused-on, saturated,

unsaturated or aromatic carbocyclic or heterocyclic

. 20 system which may contain up to three different or

: identical heteroatoms 0, N, S, and the ring may
optionally be substituted, or another, optionally
substituted, saturated, unsaturated or aromatic ring
may be fused onto this ring.

OO0OPFRPLTOPOYWIT T~ QO

- 28
' 6. The use of the structural element of the formula Ia1,

-G-L Ta,

.30 to prepare compounds which bind to integrin receptors,

where G and L have the following meanings:

T L a structural element of the formula Iy
© 35

-g-T Iy,
where
.40 T is a COOH group or a radical which can be hydrolyzed to
: COOH and
-U- is -{(Xp)a-(CRIRy2)p-, -CRyl=CRp2-, ethynylene or =CRpl-,
o where
. .45

a is 0 or 1,

I R

e



ag-cal . 5 7. u corrprl sing the structural elenent of the formula I G

| GL 109\9?1%9 >8nd L have the follow ng nmeani ngs: L a structural

rent of the formula IL -U-T IL 15 where T is a COON group or a radical
h can be hydrolyzed to COON and 20 -U is - (XL) a- (CRL'RL2)b-,
1=CRL2-, ethynylene or =CRL1-, widBe a is Oor 1, 25 bis O, 1 or 2
's CRL3RL4, NRLS, boxygero,on atil2f ur, 30 RLl RL2, RL3, RL4 are,
endent |y of one anot her, hydrogen -T, -OH, -NRy6RL7, -CO- M2, a

.gen radi cal nchgd-g0sg 4urﬂ§ran t |y substituted
x?'lkenyId:R(2 C2- Co- Al ky 9‘?@ %g éégi}%cl oal kyl, 35

"NH( C, aI kyI) N( - al kyl )2 or Cl-C4-al koxy radl cal, an
.onal | ycgubst i tut é‘a B’ é al’kyl ene- T, C2-al kenyl ene-T or

I kynyl ene-T  radi cal =% ‘8ptRGaRFYY SELAS PIQETar JTdsemenr yiTal KSH
cal or, in each case TkiB¥ent&hiHy 6f holnyenoraticehera brancheddbral s RL'
Rye or RL3 and RL4 oknbrapghed appropiiatspsRiintaddCRIC3-4ikyet her are an
nal 'y substituted 3¢;t0-atkerpbe0gecsaliymiledcpic,-draabukal, ed
ocycliaoor heterocyclto-myet - aikyeh, MBYNQREAAKYD) § 0ot hree different
dentical 45 het er0abor-cly socsbil] ! wlfohan Jsabgggtatgdt -

Iy

ax'..atiN, s+Mr.

- Y o e v T’RE "“Eﬁ A 3&’“%1 1Tl y of
ngt her hydr ogen, ? %r‘%%éhan °BF% 'ﬁ? @aﬁ&?? 3u%/eg
06- al kyl C7- cycl SR o0 da%‘sc?fr% ° °%‘=fk | or

1 OB- aIIEyCSradI cal of®&t er, two rad:.cals Ryt and R;F or RL3 and Rp#t or,
where appropriate, Ryl and R;3 together are an
optionally substituted 3- to 7-membered saturated or
unsaturated carbocyclic or heterocyclic system which
may contain up to three different or identical

20 heteroatoms 0, N, 8,

RyS, Rif, Rp7
are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted
25 Ci1-Cg-alkyl, C3-Cy-cycloalkyl, CO-0-C;-Cg-alkyl,
50;-C1-C¢-alkyl or CO-Cy1-Cg-alkyl radical or an
optionally substituted CO-O-alkylene-aryl, 80,-aryl,
CO-aryl, SOz-alkylene-aryl or CO-alkylene-aryl
radical,

30
G a structural element of the formula Ig
7
RG r?
35 %H ¢
l -l
YG’(XG-!_ I¢
LY s
¢ Ro
40 where
the structural element G can be 1ncorporated in both
orientations, and
lf45 Xz 1is nitrogen or CRg! in the case where structural element

G is connected to structural element L or B via Xec by a

nm mru I




optional |y substituted CO O al kyl ene-aryl, S02-aryl, COaryl,

F:- al kyl ene0@BPV50B5%80 al kyl ene-aryl radical, 10 G a structural el enent

the formula IG 7 R g& 15 ~Y Xcc 1YG-- ~ TG 6 C where 20 the

Mg uctural element G can be incorporated in both orientations, and XGis

ik r ogen or CRGL in the case where stisgtural elenment 25 Gis connected to

uctural elenment L or Bvia XG by a single bond, or 30 carbon in the

e where structural.element Gis connected to structural element L via

by a double bond, YGis CO CS, C=NR& or CRGBR*, 35 where RGlL is

i ogen, hal ogen, a hydroxyl .group or a branched r r hed,
ionally substitut 8?12/129? E%%%k Té)eoyge’."edﬁt’aiq ?5l%§m)%9?a(giqg .,

rogen, &b hydr oxyl CERARSed st EEFRFRT2breleloh ¥t de Bhid Sﬁgﬁ’"ley

stituted Cl-C6-al kg®d: Cl-C4-al koxy, C3-C7-cycloal kyl or

C3-C7-cycloal kyl E 45 radical or an.optionally substituted aryl,

aryl, arylal kgl as c®)- abkyd=eme* aryirsPmdical and 11 iJl 1118111

i111111J L a s 0050/50559 153 RG3 , R& are, independently of one

1 her, h¥gr ogen or w@.-dranched or unbranched, optionally substituted,

C6- al kyl', C2-C6-al kenyl, C2-C6-al kynyl or 5 Cl-C4-al koxy radical or the

RG3 and R&4 radi s, _together ar cyclli t s : or

CH2-O or the two & lsénh(yg RO7 T g?’igoa?l%jg tf)ﬂ};gg er . ?%ﬁ%%%&é%?ﬁ

stituted C3-C7-cycl oaféﬁﬁnbr‘%? optiomally substituted t1

R& is

- 1-Cg-alkoxy radical,\
Rg?2 1is hydrogen, a hydroxyl group, & branched or
unbranched, optionally substituted Ci1-Cg-alkyl,
Ci1~Cq-alkoxy, C3-Cy-cycloalkyl or -0-C3-Cy-cycloalkyl
radical or an optionally substituted aryl, -C-aryl,
20 arylalkyl or -O-alkylene-aryl radical and

RGB . RGA
are, independently of one another, hydrogen or a
branched or unbranched, optionally substituted
25 C;-Cg-alkyl, Cp-Cg—alkenyl, Cz-Cg-alkynyl or
C1-C4-alkoxy radical or the two Rg® and Rgé radicals
together are a cyclic acetal -0O~CHy;~CHz-0Q- or
-0-CH;~0- or the two Rg® and R4 radicals together are
an optionally substituted C3-Cy-cycloalkyl radical,
30

RGStRGGJRG7IRG8
are, independently of one another, hydrogen, an amino or
hydroxyl group, an HN-CO-R¢® radical, a branched or
35 unbranched, optionally substituted C;-Cg-alkyl or
C1-Cs-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one‘another, in
each case two Rg5 and Re® or Rg’ and Rg® radicals together
are an optionally substituted, fused-on, unsaturated or
40 aromatic 3- to 6-membered carbocyclic or heterocyclic
system which may contain up to three different or
identical hetercatoms O, N, S, and

45

o
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D.-RG5, -RE , RG/ RGa are, independently of one another, hydrogen, an
§.no or hyoqwsoé’s@up, an HN-CO R& radical, a branched or wunbranched,
onal Iy substituted Cl-C6-al kyl or Cl-C4-al koxy radical, an optionally
stituted aryl or 15 aryl al kyl radical or, independently of one another,
each case two RG and RG6 or RG/ asd Ras radicals together are an
onal Iy substin8it ed, a furaaehan pr USabiE R ot ondl D Bubet Brutle@ 6- menbered
tzjgcygl ic orI hﬁt er@cz-y@ngggylsy@t@ghymyngx Yacont akNadiRok Qotdinge di fLe&ent
i denti cal heter, : r r ranched,

[ onal | y substitut égaf%?%&gda#ﬁf hc??'ggi-' f%ﬁ%‘fg ?pagﬁgggfﬁc?rﬁgg
onal ly _substitut eg aryl, hetaryl, arylalkyl or hetarylal kyl 25
cal. 8. A pharmaceutical preparation for oral or parenteral use,
orising at’t edSOTBRACEERPHRTICES sEFastvEali stegayt oif &haifarmuia tfors in
'tion to conventional pharmaceutical excipients. 30 9. The use of the
pounds as clainmed in any of clainrg-il to 5 for producing deugs for the
at mrent of di seases. 10. The use of the conpounds as clained in any of
e 1 taoS 35magei @l@ri mavacesd eb1ldlagdseanidgs:The use as clained in
m 10 of the conpounds as clained in any of clains 1 to 5 as |igands of
€ ayp3 integrin,re e.,us lainmed in claim9 of the
pounds as cl airbngdggﬁlé;:r%a%%qgﬂ%?tny1tl?eo%g %1% g’r‘oduci ng drugs for the
®at nent of diseases in which the jnteraction between int eq:ri ns and their
- qu%nds is excessive. 45 | YULIMLIIIItIadiitirarriase o . .. .

)/'50559 Y54 13, The use as clainmed in claim 12 of the conpounds as

med in any Of*%Pains | to 5 for the treatment of diseases in which
i nteraction between aaA3 integrin and its natural ligands is
essive. 5 14. The isse G®HCtadupedria relinddn $Biaf chhere Ggpoetdedaso cl ai ned
‘any of clainms 1 towoB 4@ t he treatnent of atherosclerosis, restenosis
r vesselp i njury, angioplasty, acute kidney failure,
genesi s- assoqj-atigd- (&G ORKGIQPALNI &8k 185 811 @bhynylene or =Cryli-,

where

a is 0 or 1,

25

b is 0, 1 or 2

X1 is CRy3Rp4, NRy5, oxygen or sulfur,
30 Rel, Ri2, Rp3, Red

are, independently of one another, hydrogen, -T, -OH,
-NR®R;7, -CO-NH;, a halogen radical, a branched or
unbranched, optionally substituted C;-Cg-alkyl,
Cz;-Cs~alkenyl, Cz-Cg-alkynyl, C3—Cy-cycloalkyl,

'35 -CO-NH (C1-Cg-alkyl), -CO-N{C;-Cg-alkyl)y or
C1-C4-alkoxy radical, an optionally substituted
Ci-Cz-alkylene-T, Cz-alkenylene-T or Cj-alkynylene-T
radical, an optionally substituted aryl or arylalkyl
radical or, in each case independently of one

. 40 another, two radicals Ryl and Ry2 or Ry3 and Ry¢ or,
where appropriate, Ryl and Ri? together are an
optionally substituted 3~ to 7-membered saturated or
unsaturated carbocyclic or heterocyclic system which -

may contain up to three different or identical
45 heteroatoms O, N, S, '

\

00 g

., o ey . o P PPN Ty S {0 (P S D S a2 T R . ST L - -
R R TR .. . - o RTL R DRI YT STE S e R e ——— r—,



10

15

20

25

30

35

- .40

- 45

).t hronbosi s, stroke, angiogenesis, tunor growh and netastasis, cancer,
B copor osi s, 00BMIB05580d pressure, psoriasis or viral, parasitic or
@rterial diseases, inflammations, hyperparathyroidism Paget's disease,
{F| gnant hypercal cem a or netastatic osteolytic lesions. 15 20 25
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RLS- RLE: RL7
are, independently of one anotBer, hydrogen, a
branched or unbranched, optionally substituted
C;-Cs-alkyl, C3-Cy~cycloalkyl, CO-0-C;-Ce-alkyl,
S0,~C31-Cg-alkyl or CO-C;-Cgs~alkyl radical or an
optionally substituted CO-0O-alkylene-aryl, SO;-aryl,
CO-aryl, SOz-alkylene-aryl or CO-alkylene-aryl
radical,

G a structural element of the formula I¢

Ie

where

the structural element G can be incorporated in both
orientations, and

Xe 1is nitrogen or CRel in the case where structural element
G is connected to structural element L or B via X¢ by a
single bond,

oxr

carbon in the case where structural element G is
connected to structural element L via Xg by a double
bond,

Yo is CO, CS, C=NRg? or CRg3Rg4,
where

R¢! is hydrogen, halogen, a hydroxyl group or a branched
or unbranched, optionally substituted C;-Cs-alkyl or
Ci-C4-alkoxy radical,

Rg? is hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg¢-alkyl,
C1-C4~alkoxy, C3-Cy-cycloalkyl or -0-C3~Cy-cycloalkyl
radical or an optionally substituted aryl, -O-aryil,
arylalkyl or -O-alkylene-aryl radical and

R
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Re®, Rt
are, independently of onme another, hydrogen or &
branched or unbranched, optionally substituted
C1-Cg-alkyl, Cy-C¢~alkenyl, Cz-C¢-alkynyl ox
C1-C4~alkoxy radical or the two Rg® and Rg? radicals
together are a cyclic acetal -0O-CHz;~CH;-0- or
-0-CH3-0- or the two Re? and Rg4 radicals together are
an optionally substituted C3-Cy-cycloalkyl radical,

RGS Ra%, R, Rg?
are, independently of one another, hydrogen, an amino or
hydroxyl group, an HEN-CO-Rg® radical, a branched or
unbranched, optionally substituted C;-Cg-alkyl or
C;-C4-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one another, in
each case two Rg® and Ref or Rg? and Re? radicals together
are an optionally substituted, fused-on, unsaturated or
aromatic 3- to 6-membered carbocyclic or heterocyclic
system which may contain up to three different or
identical heteroatoms O, N, §, and

Rg? is a branched or unbranched, optionally substituted
Ci-C¢-alkyl or C1-C4~alkoxy radical or an optionally
substituted aryl, hetaryl, arylalkyl or hetarylalkyl
radical.

A pharmaceutical preparation for oral or parenteral use,
comprising at least one compound as claimed in any of claims
1 to 5 in addition to conventional pharmaceutical excipients.

The use of the compounds as claimed in any of claims 1 to 5
for producing drugs for the treatment of diseases.

The use of the compounds as claimed in any of claims 1 to 5
as integrin receptor ligands.

The use as claimed in claim 10 of the compounds as claimed in
any of claims 1 to S as ligands of the oyfs integrin receptor.

The use as claimed in claim 9 of the compounds as claimed in
any of claims 1 to S5 for producing drugs for the treatment of
diseases in which the interaction between integrins and their
natural ligands is excessive.

R I RN
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13. The use as claimed in claim 12 of the compounds as claimed in
any of claims 1 to 5 for the treatment of diseases in which

the interaction between tyPs integrin and its natural ligands
is excessive.

14. The use as claimed in claim 13 of the compounds as claimed in
any of claims 1 to 5 for the treatment of atherosclerosis,
restenosis after vessel injury, angioplasty, acute kidney
failure, angiogenesis-associated microangiopathies, arterial

10 thronbosis, stroke, angiogenesis, tumor growth and

' metastasis, cancer, osteoporosis, high blood pressure,
psoriasis or viral, parasitic or bacterial diseases,
inflammations, hyperparathyroidism, Paget's disease,

malignant hypercalcemia or metastatic osteolytic lesions.
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