;ant_'\ abcdef ghi j kl e3e”x\ 6 TALdv Y 0050/50559 5 10 15 20 25 30 35 Novel

agoni sts of integrin receptors 9 p *G00002* The inventj o]

novel conpounds which bind to integrin receptors, and to tpmwm\mmmﬂmmﬁ)n

and use thereof. Integrins are cell surface glycoprotein receptlga'@*v\hi ch
e

medi atgqlé@%%ﬁt i ons between identical and different cells and t ween
cells racel lular matrix proteins. They are involved in physiol ogical

processes such as, for exanple, enbryogenesis, henostasis, nng

| mmune response a}nd formation/ mai ntenance of tissue archi tH ml mm’mmnmr ’

Di st ur Rauelemtagortiste of inpegrirsiesaptors genes of cell adhesi on nolecyl es.™ and
002

di sturbances of the function of receptors may contribute to t he™

pat hogenesi s of nany di sorders such as,, for.e Le. .t [
Event The amairbonselies teingvsdaraowsde TUHSH P Coerl Hisklra s B 9" ' ©
CNS, OFrégé‘?atliﬂrﬂ&’?d’us@fhetrétﬁ. gastrointestinal tract or inflanmations.
Integrins are heterodi ners each conposed of a and (3 transnenbrane

subRnits, which are |inked noncoval ently. To date, 16 differ i
. . " ’ t
and 8 ghtbenenie (GRllssibfact glyeomohn dedddorsnvhichnivrediate &Hgfar?élgas t?gé‘i‘sﬁgg#m '

i dentifjed. _|nteged I yt ' [ ' '

adhes! AR CE s g b e e et ngal Lar
mat r i x iprobtesi insphyséslogisalriraeesses uehas, FOr@@MPE. GIMPHIPICBRY'S; ﬁgﬁﬁéﬁgfﬁ no
acid s ’&%ﬁ@piﬁﬁ:ﬁlhﬁe_ rekP8Rse 4rid fdratibAMaifiehanceofliidie apddtecttse- 497)
such as, Ttor exanple, vitronectin, fibrinogen, fibronectin, von WIIebrand

fad0or, thronbospondin, osteopontin, lanmnin, colla i i

, ! , tin, : gen, thronbin, tena :

'F\)/'r\/g gi n[@l@f‘u%?c%b?@ tis expresdion vhgémessofdellzidhepignaolerdesranchdistughanges of Sein

: , .hatural, integri ' LS| i ' -

i n {he S PBG a0 s Tl CoRBMeToIne BehdBenels oP bR e e nd

such asfor fexanmgplemlmersQythr@nbogrpbalip @vents; Jgardioyascyiar dgp{)qe_rs,l@gREPoﬁ

ggl- 460@6@8@ egisg,JdergieJ,ﬂ 1RE1 ENSe dPWe KBy, 437 -thd5gastroibliestinal Ctraat 01998,
73, 3090- Et‘>_). everal integrin receptors show cross-reactivity with

| i gdndsinflgmetatieBst ain the RGD notif. Thus, integrin allb~3, also called

pl atel et fibrinogen receptor, recognizes fibronectin) vitronectin,

t hrombospondi n, _von W r fi-ra ' i
expr osSBEFAHREcire e I ER R i e e f fanpRemprgosusunas] AAichs
monocyt a! inked onagealentyndot datente Fifferant o subigiie %‘d(a:éﬁlf rémt; f,34ynits and
ost eoc 3% Yitferent combinations have been identified.

20
Integrin ayPB3, 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, fibrinogen, fibronectin, von Willebrand
25  factor, thrombospondin, osteopontin, laminin, collagen, thrombin, tenascin, MMP-2, bone
sialoprotein Il, 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.
1995, 130, 451-460; Buckley, J. Cell Science 1996, 109, 437-445, J. Biol. Chem. 1998,

30 273, 3090-3096).

Several integrin receptors show cross-reactivity with ligands which contain the RGD
motif. Thus, integrin ajpB3, also called platelet fibrinogen receptor, recognizes
fibronectin, vitronectin, thrombospondin, von Willebrand factor and fibrinogen.

35
Integrin ayB3 is expressed inter alia on endothelial cells, blood platelets,

monocytes/macrophages, smooth muscle cells, some B cells, fibroblasts, osteoclasts



00501 50559 - 2 and various tunor cells such as, for exanple, nelanonas,
gl i obl ast omas, carcinomas of the lung, breast, prostate and bl adder,

ost eosar conmas or neurobl astomas. | ncreased expression i s observed under
vari ous pat hol ogi cal conditions such as, for 5 exanple, in the

pr ot hr@@@é@)%gstate, when there is vessel injury, tunor growh or
nmet ast reperfusion and on activated cells, in particular on

endot helial cells) smooth nuscle cells or macrophages. |nvol venent of
integrin av(33 has been denmonstrated inter alia for the follow ngnlo ;
pat hol ggd eariodsStuerardieds aschubsrfot exampler metanamass giehlastesiase FRIgNEMas o

oSt engel nd kot BRAGkt NI Kk AIGH athas b néareplagtonmas,  or mal | on.

snoot h ration and proliferation) (J. Vasc. Surg. 1994, 19,
125-134; Circulation 1994, 90, 2203-2206), acute kidney failure (Kidney

|K _né : 1ﬁ19°4eaé?58%&%§58%95§;70£ég§g Dedér. vaiag. panblogmagspn@gqn$somEaBszpr "

i dney I'nt. _ , - angi o Si S- Ci hopat hi es
such asxamgle, gRafs grot EOQ%J“PCS‘)PE%’iWﬂ%%gﬁg'%z& (\)'rgésrg_ e'uﬁgf'of‘ghgi ?Wti s (Ann.
Rev. Phyahsthsis987 regéfusiiB-aab4on |attivategheéils, rio| partiodar ongendathelial eglis)

1994, 79 157-1164; J ' m 1992, 267, 10931-10934), arteri al
thronbégioé’,%h %Jsgercoe{ygo(ﬁgg%pqﬁgagt udies with ReoPro, Centocor Inc., 8th
annual European Stroke Meeting), cancers such as, for exanple, in tunor

met ast g4 iN of UARGriAT QYbe Kdsmieeni demoastratedi ingemetia sfor ( thel (follbedng 64,
327-332’?\}%%?e f989, g339, \I)%Q 61; Science 1995, 270, 30 1500-1502),
osfleoppathalegdiegone resorption after proliferation, chenotaxis and adhesion

of osteoclasts to bone matrix) (FASEB J. 1993, 7, 1475-1482; Exp. Cell Res.
1991, 195, 368-375, Cell 1991, 6 A : ' PR@sBEIERmfY eand

pSOr | as‘iaéc?'oYﬁﬁfé’faﬁa‘?'ﬁ?rﬁﬁFSoiSH?%rrals ég]geg%%éégé’eée}%@ﬁ ia?%{# shcﬁ.?eiriggl cgj a,
met ast atrigopiadty qhgointmaefoirmation.i smpelinausele, celb rigrago PIUFRIARON
0050/ 5 fQo42é 1 5. Pd4; ARUIAIBRADOMI 80,1 aB08F2RDG) zation). 5 -3 or
ant1i5bag?325%r %ﬂﬁq_ﬂgggbyé,a‘fr?g 1’|;)lér4o'phyl axi s (adhesi on and

acute kidney failure (Kidney Int. 1994, 46, 1050-1058; Proc. Natl. Acad. Sci. 1993, 90,
5700-5704; Kidney Int. 1995, 48, 1375-1385),

angiogenesis-associated microangiopathies such as, for example, diabetic retinopathy
20  or rheumatoid arthritis (Ann. Rev. Physiol 1987, 49, 453-464, Int. Ophthalmol. 1987, 11,
41-50: Cell 1994, 79, 1157-1164; J. Biol. Chem. 1992, 267, 10931-10934),

arterial thrombosis,

25 stroke (phase Il studies with ReoPro, Centocor Inc., 8th annual European Stroke

Meeting),

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

30 1500-1502),

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

35
high blood pressure, psoriasis, hyperparathyroidism, Paget's disease, malignant

hypercalcemia, metastatic osteolytic lesions, inflammation, cardiac insufficiency, CHF,



Because of its key role, pharmaceutical preparations which contain |ow

nol ecul ar wei ght integrin av(33 antagonists are of great therapeutic and

di agnostic benefit inter alia for the indications nentioned. 10

Advant ageous av(33 integrin receptor antagonists bind to the integrin av[i3
recept ghsiishsgncreased affinity. Partgcularly advantageous av(33 integrin
receptor antagonists additionally show increased selectivity for integrin
av[ 33 and are less effective inrelation to integrin allb~3 15 by a factor
of at least 10, preferably by a factor of at |east 100. A | arge nunber of
conpourdd feuich as anti-av(33 nonocl onal antibodi es, peptides containing the
RCGD bi ndi ng sequence, natural RGD-containing proteins (for exanple

di sintegrins) and | ow nol ecul ht, conpounds hay ve an
i nt egr|arﬁ‘t'2'®a|avf‘i‘t:§3adﬁ§'%oﬁfstai"?b%‘?t?"é%t AP 2 AL de‘?FBR l?’é?eﬁ@"%ﬂ?{éf Fﬁllélal in
vivo efiftemialichtided. 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; Bioorg. Med. Chem 1998, 6)
1185- 1R )puse f A key koleypharmacauticas pmaa@tmsgwcn\mwaw lowi @9@Fp@r WSIg Ul ar

struct Sohlst WO -ahl disighodb Hénsfdhtepdlisl&srahebe
di benz%t%g lg%eﬁng\rf@ deri %gt?el %Sre WD 9911626- A1 descri bes

di benzd[‘c.llcﬁtf%@eﬁ‘ém'%dderl vat i ves and WD 9905107- Al descri bes
benzocycloheptane derivatives. is an object of the present invention to

d t
e ey AP RpaE R 'g{eﬁﬁﬁﬁ%%etél“%@%ﬁ%éﬁw R Rt AR eEo B it
B- G L lincreas8dadink9559 -4 where B, G and L have the follow ng neanings: L a
structural elenent of the formula IL5 -UT 1 L where

Particularly advantageous oyP3 integrin receptor antagonists additionally show
increased selectivity for integrin ayB3 and are less effective in relation to integrin ajpB3
15 by a factor of at least 10, preferably by a factor of at least 100.

A large number of compounds such as anti-ayB3 monoclonal antibodies, peptides
containing the RGD binding sequence, natural RGD-containing proteins (for example
disintegrins) and low molecular weight compounds have been shown to have an integrin

20 ayPB3 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,
Bioorg. Med. Chem. 1998, 6, 1185-1208).

25  Also known are ayp3 antagonists with a tricyclic molecular structure.
WO 9915508-A1, WO 9830542-A1 and WO 9701540-A1 describe dibenzocycloheptane

derivatives, WO 9911626-A1 describes dibenzo[1,4Joxazepine derivatives and WO
9905107-A1 describes benzocycloheptane derivatives.

30
It is an object of the present invention to provide novel integrin receptor antagonists with
advantageous properties.
We have found that this object is achieved by compounds of the formula |

35

B-G-L I



10 T is a COCH group or a radical which can be hydrolyzed to COOH and - U
is -¢XL)a-(CRL1 RL2)b-, -CRL1=CRL2-, ethynylene or =CRL1-, where a isOorl,
15 b is 0, 1 or 2 XL is CRL3RL4, NRLS, oxygen or sulfur, RL1, RL2, RL3~ RL4
20 are, independently of one another, hydrogen, -T, -OH -NRL6RL7, -CONH2,
a hal oge0b0/8@B5%1 , a branched or unbra#eched, optionally substituted

Cl- Cg- al kyl, C2-Cg-al kenyl, C2-Cg-al kynyl, C3-Cr7-cycl oal kyl

- CONH( C1- Cg- al kyl ), -CO N(Cl- Cg al kyl)2 or Cl-C4-al koxy radical, an

glo{(;/(rjlgﬁlalng ZSI'UBSt I %a#i q’gﬁlt}% @'ﬁ Ml %bsetaﬁntﬂ%lageg)rl;lengr-raf;l glzk§I5 radi cal

or, in each case independently of one another, two radicals RL1 and RL2 or

RL3 and RL4 gr’?t}’ﬂ@ﬁrﬁl %gmeﬂ%ftﬂfa%rnﬁh |@nd RL3 together are an optionally
- to 7-ne

substituted ered saturate r unsaturated carbocyclic or

het erocyclic system which may contain up to three different 30 or identical
hetegoatonms O N, S, RL5~ RL6, RL7 are, indgppndently ofj one another,
hydrogen, a branched or unbranched, optionally substituted Cl-Cg-al kyl,
C3-Cr-cycl oal kyl, CO O Cl1-Cg-al kyl, 35 S02-C1-Cg-al kyl or CO Cl-Cg-al kyl
radi cal or awhemionally substituted CO O al kyl ene-aryl, S02-aryl, CO aryl,
S02- al kyl ene-aryl or CQal kyl ene-aryl radical, 0050/ 50559 -5 Ga
structural element of the fornula IG5 where i -~ Yc.,.~ XG'

| G R RSTG G isheCOQH@rewmpr aradieslwhishcean be hv%r@hazsart@%pﬁrarﬁot h

orifgntations, and
U~ is -(X)a—(CRLIR2)p—, ~-CR1=CR|2~, ethynylene or =CR_1-, where

a isOor1,
15 b is0,1o0r2
XL is CRL3RL4, NRLS, oxygen or sulfur,

RL1, RL2, R 3, R4

20 are, independently of one another, hydrogen, -T, ~OH, -NR 6R 7, -CO-
NHo, a halogen radical, a branched or unbranched, optionally substituted
Cq1-Cg—alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl, C3-C7-cycloalkyl, —CO-
NH(C {~Cg-alkyl), —CO-N(Cq1—Cg-alkyl)2 or C1-C4-alkoxy radical, an
optionally substituted Cq—C2-alkylene-T, Co-alkenylene-T or C2-

25 alkynylene-T radical, an optionally substituted aryi or arylalky! radical or,
in each case independently of one another, two radicals RL1 and RL2 or
RL3 and R.4 or, where appropriate, RL.1 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

30 or identical heteroatoms O, N, S,

RLS, RL6, RL7
are, independently of one another, hydrogen, a branched or unbranched,
optionally substituted C1—Cg—alkyl, C3-C7-cycloalkyl, CO-O-C1-Cg-alkyl,
35 S05-Cq-Cg-alkyl or CO-C4-Cg-alkyl radical or an optionally substituted
CO-O-alkylene-aryl, SOg2-aryl, CO-aryl, SO2-alkylene-aryl or CO-
alkylene-aryl radical,



XGis nitrogen or CRG- in the case where structural elenent Gis connected
10 to structural elenment L or B via XG by a single bond, or is carbon in

" the case where structural elenment Gis connected to structural 15 el enent L

via XG 855@#}%@ e bond, YGis CO CsS, 50=NRGZ or CRG3RA4, where 20 RGL is
hydr ogen,  hal'ogen, a hydroxyl group of ¥a branched or unbranched, optionally
substituted Cl-Cg-al kyl or Cl-C4-al koxy radical, R& is hydrogen, a

hydr oxyl group, a branched or unbranched, optionally 25 substituted

Cl- Cg- al kyl, Cl1-C4-al koxy, Cg-C7-cycloal kyl or -O C3-C7 cycl oal kyl radi cal
or an option ti e Lyl, - ryl, arylalkyl or -0 alkyl ene-aryl
radi cal and éé%trﬁéﬁ%gieﬁ%nﬂo?%@éw%ﬁdy of one anot her, hydrogen or a
branched or unbranched, optionally substituted Cl-Cg-al kyl, C2-Cg-al kenyl,
C2- Cgal kynyl or Cl-CA-al koxyzTadi gal or the two R& and R radicals
together are a cyclic acetal GO(BI;lZ-CI—lZ-O or -OCH2-O or the two RG3 and
0050/ 50559 - 6 R& radi ether are an optionally substituted ~

C3- C7-cycl oal kyl radi cal, , /~RG8 5 are, independently of one

anot her, hydrogen, an am no¥®r_ ﬁ roxyl group, an HEzCO R® radical, a
branched or unbranched, optippally substituted Cl-Cg-al kyl or Cl-CA-al koxy
radi cal, an optionally substRfutRed aryl or arylalkyl radical or,

i ndependently of one another, in each case two RG and RG or RG- and RG3
radiscal s togehbey are an optionally substituted, 10 fused-on, unsaturated
or aromatic 3- to 6-nmenbered carbocyclic or heterocyclic system which may
contain up to three different or identical heteroatons O N, S, and R® is
a branched othewtticiimeheldmeoh i camatdd ncorplossted it Both@riehtatdhlyandr Cl- C415

al koxy radical or an optionally substituted aryl, hetaryl, arylal kyl or
hetaryl al kyl ;radical, B . a structural elenent containing at |east one atom
whi ch, underxﬁhyslsdP'Bag%faPr )f]tﬂ thescaseanhere stpudtwgkelement® srcdnoeoied
hydiogen bonds, 2% ythﬁﬂ@rat@l@n@niﬂ.%‘ﬂ@vi?@@%ﬁ?%s‘?ﬁ 1 $BRG, one hydrogen
acceptor atom and the structural el enent al onggthe short est possible
route along the structural elenent franmework is from4 to 13 atom c bonds,
and the physiologerally tolerated salts, prodrugs and the enantionerically
pure or 25 diastereonerically pure and tautomeric forns. T in structural

el ement L means a COOH group or a radical which can be hydrolyzed to COCH.
A radi cal which c&fapeohindhelcasewhere SDBHUra alesnant G aominevfeiddb strsictural

comgerted into a &eRinYLPXE s dBYBIEYorai S-

YG is CO, CS, C=NRg2 or CRg3Rg4,

where
20

RG1 is hydrogen, halogen, a hydroxyl group or a branched or unbranched,
optionally substituted C4-Cg-alky! or C1-C4-alkoxy radical,

Rg2 is hydrogen, a hydroxyl group, a branched or unbranched, optionally
25 Lo substituted C1—Ce—alkyl, C1-C4-alkoxy, C3-C7-cycloalkyl or -O-C3-C7-
cycloalkyl radical or an optionally substituted aryl, —O-aryl, arylalkyl or

-O-alkylene-ary! radical and

Rg3, Rg4
30 are, independently of one another, hydrogen or a branched or
unbranched, optionally substituted C1—-Cg-alkyl, C2-Cg-alkenyl, Co—Cg—
alkynyl or C1-C4-alkoxy radical or the two Rg3 and Rg#4 radicals together
are a cyclic acetal ~O-CH2-CH2-O- or —O-CH2-O- or the two Rg3 and




30 An exanpl e which may be nentioned of a radical T which can be hydrol yzed
to COOHis the group 35 O _CRL 0050150559 - 7 in which R1L has the

foll owi ng neaning: a) OM where M can be a netal cation such as an al kal i
metal cation such as |lithium sodium potassium the equivalent of an

al kal i 9304 @3% et al cation such as 5 éal ci um magnesi um and barium or an
environnental |y conpati bl e organi c ammoni umion such as, for exanple,
primary, secondary, tertiary or quaternary Cl-C4-al kyl anmoni um or amoni um

ion, such as, Torgexamyi€ls Wgethek £6 Qﬂr'optn%?%ag\) s%b@ﬁtﬁ&fd‘%—@7—'é%lbé‘lﬂ9lhed

optionally hal ogen-'substituted Cl-Cg-al koxy ra such as, for exanpl e,
net hoxy, et hoxy, fﬁddﬂ%xy, 1- met hyl et hoxy, but oxy, 1rret hyl pr opoxy,
2- met hyl propoxy, 1, 1-di nethyl ethoxy, in particular nethoxy, ethoxy,

1- net hyl et ho eRpt 0Xx xoxy, heptoxy, octoxy, difluoromethoxy,
i RERRB8ET BT

trifluoronet , | uor onet hoxy, 1-fluoroethoxy, 2-fluoroethoxy,
2,2515 difl uoroet hm(yndebgmda)tgkmfemneaamaiberodaydmggzn, an antna oi hiydroxylegrbopy

2-chloro-1,1,2trif t

unbr anched) opti onal y%m%fyerémc g?lrbt?gtﬂclgga%? %@Hf}c&kf’t EP{ gl%gg tghegh as
net hyl t hi o, et hyl En-66-pkelp9r Gi-64-alkawyt fﬁd@l-hwtwt@nawwb@mueed ang por

met hyl propyl t hi o, a?ﬁdTﬁ}l hxdhl@élowhﬁdép@naéntﬂ,& af ShdrahbthertifYdddhi &ééaﬂld?Rbm) an

optional Iy substit an K6, of Q@, anci‘ﬁ(ﬁ ;‘fa ﬁ%@p@kﬁ;ﬁg aﬁscem%%"w@@aﬁi 1,

- Cbenzyl 25 e) R12H
andi(R18 and R19, Wwsedrommayndaturatiehtor cardonaticdB+f or énmentisered t terbboydiiowomg

meani ng: hydrogen kU ops i 1. I
oS g 23 ap Rl S060REBler RSN PR SR koD B e
1- net hyl et hyl , buhyteroaorf@t%mp‘soww 2- et hyl propyl, 1, 1-di met hyl et hyl,
pentyl, l-nethylbutyl 2 35 nethylbutyl 1, 2- dinethylpropyl,

1, 1-di net hyl rQp eth r.op. |,

1- met hyl pent G '52a ﬁrqﬁ,&gﬁge H%Fancﬁgg eRles %S/g i}{ted% éﬁ'r?é‘fylllﬂ eG4,

1, 118li met hyl but yl alkdxy- cidigal hoyrl Rt whtioRally- dubstitimgtbaty,| helaryl, 2arylalkyl or
hetarylalkyl radical,

B . a structural element containing at least one atom  which, under
physiological conditions, can as hydrogen acceptor form hydrogen bonds,
20 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,

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

T in structural element L means a COOH group or a radical which 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.

30
An example which may be mentioned of a radical T which can be hydrolyzed to COOH
is the group

35 I
-C-R1



0050/ 50559 g trimethyl propyl, 1,2,2-trinethylpropyl, 1-ethylbutyl,
2-ethyl butyl or 1-ethyl-2nmethyl propyl or the correspondi ng substituted

- radicals, preferably nethyl, ethyl, propyl, butyl or i-butyl) 5

C2- Cg- al kenyl radical such as, for exanple, vinyl, 2-propenyl, 2-butenyl,
3but enyjosoisowsbhy! - 2- propenyl, 2-net hyt - 2-propenyl, 2-pentenyl, 3-pentenyl,
4pentenyl, 1-nethyl-2-butenyl) 2-nethyl-2-butenyl, 3-nethyl-2-butenyl,

1- net hyl 3- butenyl 2- nethyl 3-butenyl, 3-nethyl-3-butenyl,

1, 1-di met hyl - 2- propen 2di et hyl 2. propenyl, 1-ethyl-2-propenyl,

2 hexerymhich R i@nﬁhe¥abw ﬁ??"mgylo hexenyl, 1-methyi -2-pentenyl,

2- et hyl - 2 pentenyl 3-net hyl - 2- pent enyl 4nethy| 2- pent enyl ,

> et A 4. R e ':"fa@%hi ejai %ﬁﬂléﬁt_@?‘t%?%fﬁ‘%?gyné{‘ﬁﬁ@g‘?ﬁ;;ﬁﬁ ';;T;:S
1, 1di h | Qthh iyalegt b aline zafgnngergt| ¢
1, 2, h'rre”;t ﬁylg’aé Hﬁgmga;:?snémd'zggﬂgnurﬁ PPtzzgnw&nrﬁeﬁ'ﬂaWtM a'irbm;t&gﬁhlc

2, 2 dlnethyl eny uten% |neth ut eny
1- et hyl - 2- bugremgnjum_ien sy¢h 3§uf0é@<am STy SBERNEIAY. tepiagy H}//Iqugteb’ﬂﬁ'@nyl
1,1, 2-tri ”Et@E{LCZ—ﬂRﬂaﬁiﬂ%lmurﬁ &t &hrohieh hom - Sudbr Qﬁemylexamble ONa, OK or

1- ethyl éﬂ | -2-propenyl, in particular 2-propenyl, 2butenyl,
3- et hyl - nyI or 3- nethyl 2-pentenyl or the correspondlng substit ut ed
radlcals 20 C2- Cg- al kynyl radical such as, for exanple, ethynyl,

plé)n% B % %ﬁ%ﬂw pr EQH&%B% q %}bﬂﬁéﬁyba%ggﬁgﬁﬁ%ﬁhted% @‘%’Xm}éky radical

1 net hyl - 2- bswc;mws, fqr example; nye gxbreﬁw?sw PrOPDéVherEewwl%hﬁm buextnyl |
3- hexynyl, ﬂyﬁs}f}bh}oxﬁ heﬁﬁg o;;nget hyldu%eﬂ@lﬁtb{@bw v inl p%ﬁrtlcular methoxy,

met hyl - 2- pent - ent p

2- et hyl - 3pefthgxy 1 'z‘eFPdﬂ%WVA, B@Hgﬁzyhex%"ymtf%}f’x4 B&ﬂiéynyfﬂuoromethoxy
4- et hyl - ﬁ lpﬁ‘ﬁllllgmﬂwethéx v, diomsrbgiflucrometiyoxyl , 1 flubrakitheityhy R-fRioborthoxy,, 2,2-
1,2 |rret y ut Uty - -
1 e1 3 buf@H ex'}a/"é’th Sl m‘yﬂ’g%tﬁﬁw )Qt'%'z]"' Xﬁ@‘?’xg p?’g%'%"yﬂ 12
preferabl y 2trpﬁhuomatlsy¢xyqnmnﬁ§fh:proet oXyet hyl - 2- propynyl or 1 30

met hyl - 2- butynyl or the corresponding substituted radicals,

C3- cycl oal kyl such as, | e, | opr u

cyclcgpe)\?:)t yl, J{FEFM% “'?Pna“ I’ BH iuly% %o%@%b Ut#&ﬂ% ﬁﬁylﬂé'gdsﬂ'ﬁf’hg

substituted sach caks m&bylthioa ¢hgthid, redpyitiio, opmedmdethylttiabshutyithied tne or
t f t i .

! LTS WGl B AR b5y T3 e E9R Bukse.  vano)

Cl-C4 al kylth| o, such as, for exanple, 00501 50559 _g_ 2-fl uorophenyl,

3-chlorg hen\ébh%ﬁmﬁf g%'aenm{e ZocrsmméhehsegvIrad.aamsmdmabewl exdtaplanagheny|

2-trifluoronme oxypheényl trifluoroethoxyphenyl,
2-met hyl t hi oBRB&YI , 2 4-di chl or ophenyl , 2- met hoxy- 3- net hyl phenyl ,
2, 4di met hoxyphenyl, 2-vitro-5- cyanophenyl 2, 6-di fl uorophenyl, 5 or R1$ and

oget her form a /- R$8\;R3O which is closed to aring, is
opt?é)nal#y sﬂhjas?'ﬁ?&trgém% @)6{— eﬁ% P -C4-al kyl, and may contain a
het er oat om sé hichdmfis Snon heangr R 1% and R) g@ﬂ?h gy fagr ideptical of gerentshia¥e as,

f | S (CH2) 6-~ - (CH2) 7-, -(CHR)2-O (CHR) 2-,
_&2.6)§fn?oe(&§2@8w "&4%&60(0433- )-NI—I-((CHZ)é- e N)H(CH(z) 2-?

- CH2- CH=CHCH2-, CH:CH-(CHZ)S- -CO (CH2)2-CO or -CO(CH2)3-CO. Preferred
T radical s arh?dm@@q—i, -CO- O Cl-Cg-al kyl or -CO O benzyl. 15 20

30
a branched or unbranched, optionally substituted

C1-Cg-alkyl radical such as, for example, methyl, ethyl, propyl, 1-methylethyl,
butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl, 2-
35 methylbutyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, 1-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-
dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2-



25 The radical -U in the structural elenent L is a spacer selected from
the group of (XL}a-(CRL1RL2}b-, -CRL1=CRL2-, ethynylene or =CRL1-. In the
case of the =CRL1- radical, the structural element L is |linked by a double
bond to the structural element G XL is preferably the radical CRL3RL4,
NRLS, @owosnsep sul fur. Preferred -U-gadicals are the radicals =CRL1- or
-(XL)a-(CRL1 RL2)b-, where XL is preferably CRL3RL4 (a = 0 or 1 } or oxygen
(a=1). Particularly preferred -U radicals are the radicals -(XL)a-(CRL1

RL2) b-, where XL is preferabl L3RL4 = r .ox n(a = .
hal Z)gen raditﬂmethﬁﬁrogili, 1@I’_zz:“ym&(%gy'BF°H¥I|_’Elqli'?|th¥|P%‘D’gt &'%%9@” Rt i'%@ﬂ?s’ f or
exanpl e, 30 rheth§lprofifi dPrthé .copeependiid yubstituted radizatsh edeferatiy brediglhethyl,
Cl- Cg- al kyl radi|c§1lt [orri é&Hl' RL2, RL3 or RL4 in structural elenent L neans,
tor exanpi e, PREVhGYY @RPYY b propyl, 1-nethylethyl, butyl, imethyl propyl,
:2),-5rret gy:jr):]gl[oyl I 1, l-f i met haé: et hﬁl : pPenti(/I : 1ezrr\5t hyltzléuljtoyl : 2|— met hyl but yl ,
1- et‘l)hyl pr opy¢¥'%§i§¥, yllﬂraedﬂ%yl gp[?ht é% fél}‘p)iA %ﬂnﬁ%t hy?)[)r{jt y'ly ,taﬁﬁg}/d%-?r%t?ﬂg}f b3:t yl,
2, 3-di met hyi butegyl, ~ trmethylRepmpenyt A-methyb2rape i BoRsriteny, S-peebHyibut yi |
ii éi ﬁylt LLR‘;‘} Wﬂzt_eﬁr?zﬁilLngﬁtaqylﬁzﬁbdtirl_\y;?Qh‘lﬂi{aﬂh?P@?Htcalnylr, gﬂﬁflytﬁﬂ?ﬁ&ltenWO 1-m;athyl-hed
or unbr anchedrbeienyh 'I”P&’Kyl'raééﬁ"@m's%W@ﬁ‘yﬁfbl%{%r?yl' Eénﬁpﬁthﬁg—ﬁgkgngt ﬁy §
gr opyl, éLh rr:sdiih)dtWI*‘Efbr,opan?/l 1-em2k%rbpemy|2,—h®eamt. thmxopylL éihexenyl, 5
, 1-di me 1 ef r 9T A -
ung)“rognc hedycgé%'{yjsil Eﬁ_nF'{yeIIﬂ%}r“‘zgg‘lIS %:rg?&lbr glﬁﬁ‘%w'@&%%l O%Z@P%fb?ﬁﬁm'urdél
el ement L neaethyl2eaperdaayipl e3-mathyh3-pentepypendrimetbylsipentenyl. 3- hrnethyk4-
4 pent onyl | B B o e
1- net hyl - 3 bdmw':z-buﬁ‘?@vhyﬁ’i/'ﬁifla%‘lhe‘é#ﬁ%%}“%“y {,ﬁﬁr@em-g%yi‘%/nvt 124y
%, 1-di Imat gylhsam mérlcm,en,wdimbtlﬂrli-dibmeﬁw,l 1,2-dinneﬁmh§3t1butém¢t h?l-dimelﬂ‘ryd}ﬁdngtenylz 10
exenyl , 3- en - envil , Ps i yh-2-pan . A
S-S pere BN, Satap s ol SR, e
g- me: Ey: - 2— pg{rgte@gﬁz;eot%w@fgﬂnygzpﬁsyl épEt,e.nyli; ﬁepz. I?;mubamgﬁ;y. Fb-e ?/-2-
-metnyl-4-p E)ﬂ-pr ‘eﬁgl ertﬁgmtﬂlﬂno nEimWartcup@n Phypenyl, 2-
1, 1-di net hyl - 2-but enyl', 1, 1-di net hyl - 3- but enyl 2-di net hyl - 2- but enyl
I 2 di mot hyl b3iRWbny e 2By 10 2 SHTELIE Per e be PR - SORRTRATANG
2, 2-di met hyl sgbétittitedyrhdicals3 15 di net hyl - 2- butenyl, 2, 3-di net hyl - 3- but enyl ,
1l-e
1, 17
1-

Egyl -2-butenyl, 1-ethyl-3-butenyl, 2-ethyl2-butenyl, 2-ethyl-3-butenyl,
-trinethyl-2-propenyl, 1-ethyl-1-methyl-2-pr operéyl and
et hyl - 2- netGpyCedlipmybeadical $uchpasi foa:m@mme.peg\peww -propyiile gyputynyl, 3-

3-nethyl -2-b r 0 h br 3-
CZETE cg-)elll kynytbhm?,cg{mgwkg-%\io&gﬁﬁnﬁ iynyI?, E?éﬁfﬁﬂﬁ ﬂfbéhltynw anetrae

, , R t t | | t
means, for ePAbve, 2-Betipydroutynyl, %IS%‘ ﬁ;ﬁéuy[]ylyh;ﬁ-,amrﬁfﬁﬂf -ﬁgﬂp?nﬁwpeth%-
%- met Ey: - gprb %oyr@wnylz-zpwxwrylyI3;hé3eyp9l|r,1t4fh@>ty,ng!4-53|&eﬂwwy| 1-mbﬂmsé{2|=1|9¢nt3n)ﬂuﬂynyl :

- -3-bu -4- | 3 12— -3-
£ B % Pt oA, R et O ETREGRATY, ety
1- met hyl - 2- parenjymyl,, 2imethyhdipentyarht yrigethylid-nebypyl %ﬁ@ﬁhyr{ijlpgnwn@s 1,1-
met hyl - 4- pentnkl.3- ¥! 1 3= QRRIWIBLbutynyIEY dinfetRg3Lbityhyl, 2,2-dimethyl-
11 et ﬁ'yP%2%%&?9;1ﬂ%—%&@fﬁ;%e.%%-bewﬁﬁv:ﬁ"g?é?ﬁﬂfyi?@%t@%ﬁf Sttt
i- et hy: - i butrﬁhé‘ﬁW-z-bT@Nwl,l-@efwé!];ﬂw%,prtﬂ&vﬂv?ﬂﬂ-bafybvt thetwi?-prgpsén{l or |1-
-e -1-me -2-pr referabl. ; . nyl, 2-butynyl,
1- néB%yl -2 prfaéwé?%HFWP%‘Pﬁ%ﬁfg%ﬁﬂﬁ{%?w%% gd Bﬁﬁ%ﬁgé gr unbranghgd
C3-C7-cycl oal kyl radical for RL1, RL2, RL3 or RL4 in structural elenment L
means, for ex@mpl Loy GadikyPPEIRY las, FYFIXBHIPIE, cFASPropANtayclobtig, eherspentyl,

cyclohexyl and cycloheptyl, cyclooctyl or the corresponding substituted radicals,

35 or a phenyl radical, optionally substituted one or more times, for example one to
three times, by halogen, nitro, cyano, C4-C4-alkyl, C{-C4-haloalkyl, C1-C4-
alkoxy, C1q-Cg-haloalkoxy or C1-Cg4-alkylthio, such as, for example,



or .cycl oheptyl. 35 A branched or unbranched Cl-C4-al koxy radical for RL1,
RL2,* RL3 or RL4 in structural elenent L neans, for exanple, nethoxy,

* et hoxy, propoxy, 1-nethylethoxy, butoxy, 1nethyl propoxy, 2-nethyl propoxy or
1, 1- di met hyl et hoxy. 0050/ 50559 - 11 The radicals -CO NH(Cl-Cg-al kyl) and
-CI>hK6§5&?O &yl)2 are respectively_-gecondary and tertiary am des and are
conposed O e am de |inkage and the appropriate Cl-Cg-al kyl radicals as
descri bed above for R-1, R-2, R-3 or R-4. 5 The R~~, R-2, R-3 or R4

radi cals may further be a radlcal Cl- C2-al kyl ene-T. su

s, for | e,
met hyl ene- T2eflucgophanyhe- crhlomhanweﬁshr@ﬁephe@uc@rnaeéhY'PB‘?"YZx%Hﬁmé’he"ﬁ”B
ethenyl ene- T Qﬁo;ﬂn(é g? @'tri?MBVdrﬁé‘tﬂlehéhl;ﬂh3&ﬁethbﬁj7pr@f@lrp4-mﬂwtmn@ﬁy@henw an

o o o i ahosi, PR AT g 28t

(homobenzyl Mihsitekygtreriy, mmtrogs prswphérylf 26-difieorophénysl s to be substituted
mhege appropriate. It is also possible for, in each case independently of
oneYanot her, two radicals R-1 and R~2 or R-3 and R~4 aor, ~where appropriate,
R-1 and R-3 ar}j hed RS together frm arid-Cy-alleylens shainwhish t closed 1,8 0G ed
saturated org %ﬂjtngwt#sgﬁ&&pcyd;l bga,ﬁﬂehgyecchgl_amwsyﬁdemmwdbhtmya

contain up to ree di erent or identical hetero

radi cal s forheterpatqm selgterl omthe grPot PHI9EN §u B‘gpp?ﬁﬂ %lﬂ:h EJ?TI s the
substituent Sex%rnﬂ:)lépf((;l-lfz £4,-(CRggPeABHY)RY, CCHI)E, e(ﬁlb’le)ﬁO (@Hp)p-5-CH2-S-

substituents ui th ~3 b 4 d all

ot H8r substl(lqr}{?za a‘h’?@?gfqi&?’e d@?c@q—\p@Sdn cﬁg‘?‘é\{ ﬁﬁ@)lzR fggl e@grr%fg

sel ect ed frO(DHQheCi-I@IOI-d}vﬁ:Hg);ﬁr-eﬁl@—(CHlﬂerQ‘dlﬂ, -OH, -CN, - COOH,

- O CH2- COOH, @ &955’) dtr anched or unbranched, optionally substituted

Cl- C4-al kyl such'a 3for exarrple met hyl, CF3, C2F5 or CH2F, 30

-CO O CLl-4-al kyl, C3 Cg-cycl oal kyl, Cl1-C4-al koxy, Cl-C4-thioal kyl [sic],

- NH C%@f&k@ﬂ%&@aﬁé _CODEH2E600-Cli—Ch-alkiyor, ~GOHOSEREM.CA- al kyl ,
NHC1- C4- al kyl, - NH S02- Cl- C4-al kyl, -S02-NH Cl- C4-al kyl

-N(1(§1 C4-al kyl )2, -NHCL- C4-al kyl or -S02-Cl-C4-al kyl radical, such as, for

exanpl eThe $83icEF3U—ain thet stoudbiay erbenti & s e spagerGeslested | fraradhgi-graup | of

- NHCO h pe- Qery 1L, Im 3RE- didelof | the

- CO- NH %(CRLEE:L% benzg1 kdhﬁ %E%nyfggzl_bs %’l«ﬁfﬁg% @Q gﬁ Sg&a{é‘rﬁ'

substltaﬁ&ﬂ_ SodioaRS ucEs ARTR Lol Ik padite 3 re
i ndeReimdently of one another, have the

20
X|_is preferably the radical CRL3RL4, NRL5, oxygen or sulfur.
Preferred —U— radicals are the radicals =CR[_1- or ~(X1)a—~(CRL1RL2)p—, where X is
preferably CR| 3R 4 (a = 0 or 1) or oxygen (a = 1).

25

Particularly preferred —U~ radicals are the radicals —(XL)a—(CRL1R|_2)b—, where X[ is
preferably CRL3R| 4 (a = 1) or oxygen (a = 1).

A halogen radical for R_1, R 2, R.3 or R4 in structural element L means, for example,
30 F,Cl Brorl, preferably F.

o~

A branched or unbranched C1-Cg-alkyl radical for Ri.1, Ri.2, RL3 or R|4 in structural
element L means, for example, methyl, ethyl, propyl, 1-methylethyl, butyl, 1-
methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl,
35 1,2-dimethylpropyl, 1,1-dimethyipropyl, 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-
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,



00501 50559 - 12 neaning of RL5 hereinafter, or the two radicals R2 and R3
together are a 3- to 6nenbered, optionally substituted, saturated,
unsaturated or aromatic heterocyclic systemwhich, in addition to the ring
ni trogen % contain up to three other different or identical heteroatons
O N, s008/§08%9i onally two radicals si®stituting this heterocyclic 5
systemtogether are a fused-on or saturated, unsaturated or aromatic
carbocyclic or heterocyclic systemwhich may contain up to three different

SLbL??t”JL% L, 2RIy o, Setnl-o MY Pody. ditefAbI Hafaled e Bibmnened i <
ring. 16&10fMeakybsindigals @dﬁh Qwors%'ﬂm@u@ﬁﬂwl cthyl IPTODEIr frmethiyletind oketyl, 1-
subst i t wieByPRIpF, QLmégglpﬁéfbﬁ ok R waéi@,aefhypbbﬁrbumw préferanly ﬁmﬁﬂ on, 5- to

7- menber ed, unsat ur at or aromatic carbocyclic system Pre red RLl RL2,
RL3 or RL4 radicals are, independently of one another, hydrogen, 15

g? o@enA lranched be dnloran o @Qem?}dlkeaplt fadival foy Fq_dbﬁth R édorC% MT airotlral
(6] aal C
Parti cuI ar é(ntE’rf"e{";%r"" %d?%&?gjﬁﬁ% Jﬁ@g gaﬁf&%’“ﬂa |%"5?'§y rbb tFﬂﬂegeW&M?y of

one anoPFRRENYhZdmetieh2- Hropemil.:penteaylb 3 peotenyl, drpentenyntinesthylebbutengl, Ry
b | 7
subst i t%é}ﬁy@lbl%nﬂ ‘svﬂnegﬁfl _badi hr 1-Pr'ié'¥ﬁﬁr339ut>éngle 3“:% hyra%ﬂ'@lanotﬁhﬁl‘

radlcali}lnt itructur el ene ar e
hydr oger;PYeB¥ and Hedimsth Xh?bﬁ’@ﬁ@%@d Gotimsityl 12ypr§99%¥|1 tuteéhwlﬂspr@pew akkyl
radi@al hekeryle3dembrylad-iseayl| badaxéhwa -tnethyRR bentehy;72 méi kahten@dizcal

or 00 SR pERRll P et Ene eyl mey P %"wﬁﬁ ?%a%t S
and, formﬁé Ein‘ppenteaf'l t Benathylegpantenyl, r&aimetbil/lsél eleisoylli)@]d a-lmnatbylf@peﬁtbmyl olr
an Opt'qnﬁhlrﬂn%tﬁgl%mieﬂgfg!ﬂ PR ksRenA 2R butenli FQIrgIfAt Y |

rou
CO and, PHEYbx dnridmethyl-2-Ruteayl| 1at-dimeihyikhytenydi aarcgnw@mf&maenﬂbozé for
RL115 @I@ﬁ@ﬂh§ﬂmteny132 3Eﬁﬂéﬂfyr s%umlrﬁ@tmb%utéhw he_ ety aCh HEAYI, Qlétﬂﬁ“t L

0 o L 2y P SR % W358z SRSV Aok Bavel Spropet ana ')

opti onal1l—glthslt|2}metbyjt2euroﬁéhﬂ bemmytulalsz-@mpgdyj Sbtehity Benethgl-gibutenyCor 3r vyl
radi cal manfiieberterf) RL~ radicals in the structural element L are hydrogen
or a branched or unbranched, optionally substituted Cl-C4-al kyl radical.
Preferred structural elenents L are conposed of the preferred radicals of

t he2gtr wcbrtalhalrw]edﬁr e![wl@r@alﬂhecf EQJ’-CeﬁaIkW))CIi Yadldciiaiiff@lfREﬁ RS[th talélahkéhrelgﬁur&ﬁrﬂn?r e
commoSey ol BRaH, L Aol R D2 Ul SRS eI
propynyl, 2-pentynyl, 3-pentynyl, 4 -pentynyl, 1-methyl-3-butynyl, 2-methyl-3-butynyl, 1-
methyl-2-butynyl, 1,1-dimethyl-2-propynyl, 1-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, 5-hexynyl, 1-methyl-2-pentynyl, 1-methyl-2-pentynyl, 1-methyl-3-pentynyl, 1-
25 methyl-4-pentynyl, 2-methyl-3-pentynyl, 2-methyl-4-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, 1-ethyl-2-butynyl, 1-ethyl-3-butynyl, 2-ethyl-3-butyny!
and 1-ethyl-1-methyl-2-propynyl, preferably ethynyl, 2-propynyl, 2-butynyl, 1-methy!-2-
propynyl or 1-methyl-2-butyny!.
30
A branched or unbranched C3-C7-cycloalkyl radical for RL1, R 2, R3 or R4 in
structural element L means, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycloheptyl.

35 A branched or unbranched C1-Cg-alkoxy radical for RL1, RL.2, RL.3 or R4 in structural
element L means, for example, methoxy, ethoxy, propoxy, 1-methylethoxy, butoxy, 1-
methylpropoxy, 2-methylpropoxy or 1,1-dimethylethoxy.



YG~ZGa R5 GGit being possible for the structural elenment Gto be

i ncotporated in both orientations. The 20 case where XG is connected by a

" doubl e bond to the next structural elenment applies only for the orientation
i'n which the structural elenent Gis connected via XG by a double bond to
struct wWEHO/8055%ENt L. In the case of -d1si ngl e bond, the structural el enent
G can be incorporated in both orientations. 25 In the case where structural
el ement Gis connected to structural element L or B via XG by a single
bond, XGis nitrogen or CRGL, In the case where structural elenent Gis
connected to structural elenment L via XG by a double bond, XGis carbon. 30
YG i n sTheictadicdls e-@DeiH(G1-6gSDkyICSandC=NRG2-NIE 1 ERG3REM)2 paref geapiafively,
C=NR&X2 9 0f 9 1 t r I HS

hydr og e%erco%g%R%d terﬁQ ﬁ?@ss and ére %%p'oeﬁé %fu?ﬁé‘ a’-‘iﬁd@ e g’nh the

gen suc or exanple ? z %< group or
a br ancmopnatarrbmﬁﬁ,—wéel rastieals Ag Mp§CriiesstiovafeiR C -'%ng-'aﬁm ef erabl y
Cl-@&-al kyl or Cl-C4-al koxy radical, for exanple as descri bed above inb5

each case for R~ rtic IarJ pref ed, RGL rad cal s are hydrogen,
met hoxy B@Rét1h8ky' RR%? %FJP%Y “é'{ FBRA r@dlc’? hydr ogen, a hydr oxyl
group, a branched or unbr anched 10 optionally substituted Cl-Cg-al kyl,
Cl- C4- al.ko or C3-CZ-cycl ga S (o9 %ﬁﬁie in
each caéé—ééralkwf,negﬁ SB%@ Iaghglﬂ%%,(asgges?ﬁ%th)(lggé F%Wn%yg? @ i r%bcal
whi ch i sudoapdeeexarfiplenetbengengrbap and, for exanple, of the

' é¥-1R~1, 15 an optionally
Subfqltugegﬁg#g}%né@dg&ara Gr‘§r‘3é>l sle ABAYIRY 16

or arylal’kyl radical, for exanple as described above in
each case for R~1, or an opti onaIIy substituted - -G aryl or -0Oalkylene-aryl

radi cal aphirghadisalcuehess tbr@xamphs) phenylg i engphaimd or Renaghthyidre, of the aryl
or arylal kyl radicals described above for R-1. Branched or unbranched,

optionally substituted Cl-Cg-al kyl, C2-Cg-al kenyl, C2-Cgal kynyl or

Cl- C4- abharylalkgidiadizabsidy asREGy exanmds, henzytonaihyleae pe mm@)wwdﬁ [sic]

i ndgpendently of one anot her, for exanple the correspondi ng radical s
descri bed above 25 in each case for is al so possible for the two

r adi cal §tﬁ('5[9mﬁflmftthaé@ﬂeﬁlsﬁ%méHh?tﬁu\?Qdﬂ’theé’BBf%”a ch as, for exanple,
-0 CH2-CH2- O or -OCHZ O. 30 Afurther possibility is for the two .

di cal h f |
3! 'c‘%ac?d?%wssﬁ“. ™ epiLpars & eaed‘eaﬁ'%e'é%’* atouits o LBl £y ot |
of one zm_@tdneRL rmirrag‘émr, Wheredaprgpriate, RL @mdale tggether Erhﬂ@ne@pt@na"y
unbﬁémclgﬁgstw%U qnap! y. rﬁém diciut &l é?%(?(Q? ﬂhgé‘(hra@éd Q%‘r%h&%%é@%@%h@ and

optonal stituted aryl or ary radi cal
in system which may contaln up to three diffe ent or identica heteroatoms

All radicals for Ri.1, RL2, R 3 or R4 may optionally be substituted. Unless the
substituents are specified, independently of one another up to 5 substituents are suitable

25  for the radicals R 1, R.2, R|.3 or R[4 and all other substituted radicals in the description
hereinafter, for example selected from the following group:

-NO2, -NH2, -OH, -CN, -COOH, —O-CH2~-COOH, halogen, a branched or unbranched,
optionally substituted C4-C4-alkyl such as, for example, methyl, CF3, C2F5 or CH2F,
30 -CO-0-C4-C4-alkyl, C3—Cg—cycloalkyl, C1-C4-alkoxy, Cq1-Cg-thioalkyl[sic], -NH-CO-
0-C~C1-alkyl4[sic], -O-CH2—COO-C4-C4-alkyl, -NH-CO-C1-Cg4-alkyl, -CO-NH-
C1-Cg4-alkyl, -NH-S02—-C1-C4-alkyl, -SO2-NH-C1-C4-alkyl, -N(C1-Ca-alkyl)2, -NH-
C4-C4-alkyl or —SO2-C1-Cg-alkyl radical, such as, for example, -SO2-CF3, an
optionally substituted —-NH-CO-aryl, ~CO-NH-aryl, —NH-CO-O-aryl, —NH-CO-O-
35 alkylene—aryl, -NH-SO2-aryl, —-SO2-NH-aryl, ~CO-NH-benzyl, —NH-SO2-benzyl or
-SO9-NH-benzyl radical, an optionally substituted —SO2-NRZR3 or —~CO-NR2R3
radical, where the radicals R2 and R3 may, independently of one another, have the



0050/ 50559 - 15 structural element G nean, independently of one anot her,
for exanple the correspondi ng radicals descri bed above in each case for
"R~1. It is also possible for in each case two radicals RG and R& or RG-
and R& i ndependently of one another together to forman optionally

subst i t 0@%U509%ked- on, 5 unsaturated ot2aromatic 3- to 6-nenbered
carbocyclic or heterocyclic systemwhich may contain up to three different
or identical heteroatoms O N, S. Preferred RGS, RG, RG/ or RGS radicals

i | ' | ' d |
ot car CERERGTBE B oChe RRRGRRCONBie niY to S 12 A RO Bethed 19188 4 (00"
anfl_ in ei@cmbara@,e_cimtonaltydisuastﬁum satdratet  onsRRAteth doiR@somatiet hetercayelian .
optiona i i z r ar B re
o bocus) Hefulbficht il adtitid Beeamhg MBBGY, m\’i@%@%{"ﬁ?ﬁ;*?;‘,g”f%%%z%%’?e'ﬁe&?ﬁ?ﬁfem
or i dentdeRisalmaterogiaam®. dY. ® ard optonglyHwearadicals syhsfitylingstals, beterorirtil s
fo (r]I . s?Gl‘Ssyé?aﬁn, td@??h@raﬁ@,fuéédiﬁdgﬁmd@l?ﬂa\!ed),; ur@@?ﬂéﬁi@t e hrc%rﬁal@:arzbrbb@?@lid 8P
radl ca a or an oge er rFm.an . L ONn
Cobss ot DeBRoRlE sien kT mar SolEh b 57 biteE crREhed B8 BelefortamsaRyci i o
or het eNoSyahd ¢haying ean vptienallydef substituted of andther, optiavallygubistitoted rdingéard

struct uggl erdB _N" N .~ X~ J NJ-NS ~N~ ~~ N A branched or
unbranchgéﬁlgég{)wéﬁgiﬁlr@a'substitut ed Cl-Cg-al kyl or Cil-C4-al koxy radi cal and

~an optionally substituted aryl or arylalkyl radical for R&® nean, for
exgmﬂ Ieufnué”s@ cHRE aﬁ@gnsgtn%mgldjrpan ferffed ll&l%@ﬁapgmgstméd ﬁ%alaryrgrm_ dy: -
radi cal .fqr ans or exanple, radicalS such as 2-pyri , 3-pyrjdyl,
apyr 1 dyi e, ARy Pog.tnayJor & dyseten 5 58 Jomenpret. Andiuralad on Sdheli
2- t hi azohfdocydlictdyisternl yl , 5-t hi azol yl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl,
2-pyrimdyl, 4-pyrimdyl, 5-pyrimdyl, 6 30 pyrimdyl, 3-pyrazolyl,
4-pyrazolyl, 5-pyrazolyl,,B 3-isqthiazolyl, 4-isothiazolyl, 5isothiazolyl,
2-im daf’@fyrr)edzl‘fu F&]%d?lﬁ or BLﬁ_rﬁadlézEbl e, ingepondendlyiafydne anqihen. dudragen,
Spy{s dagbfyen, 8P¥REHEAZoM Y brascHe0 ¥ BB ally Sudktituted 89X@494IkyISCGI-C 5a|k§£§9<320|
[sic], thiadiazol {:\%kc], oxadi azo %hcz or. triazine [sic]. i 6050I 0559
- 16 sOpSerLareycrlkdrgdicalngite - digghn, as described above
generally for termnal, substituted hetaryl radicals, also fused-on
deri vat i j pneds By, ical QL | e,
i ndazol SoreuARIARATRTF Y| SEES BERE 4aclel' 412, BteBiiidboy o i SHEHEL
benzot hihydiwgen, Hlearox ®f 0d dranghedopi nabeanchedqgaptinially esybistiviterh]|C1-SC4xalkyl

het o y| ahdivdl, prderaly hethyRG® nmeans radi cal s conposed, for exanple, of the
Cl- Cgal kyl radical s descii bed above and of the hetaryl radicals described

above, such as, preferably) the radicals -CH2-2-pyridyl, -CH2-3-pyridyl,
- CH2- 4- Thei RyP, RiGHR2 hiadiogls, in- (B2 sBudthiat relémentCH2ai2; tihdearidehtly of one

- CH2- 4- ta%%?,l Wd’rogg#,_asdrgm‘,l?ezuo&rydnbré%d, optionally substituted

25 C4—Cg-alkyl radical, for example as described above for R 1,
C3-C7-cycloalkyl radical, for example as described above for R|_1,

CO-0-C1-Cg-alkyl, SO2-C1-Cg-alkyl or CO-C1-Cg-alkyl radical which is composed of
30 the group CO-0, SO2 or CO and, for example, of the C1—-Cg-alkyl radicals described
above for R|1,

or an optionally substituted CO-O-alkylene-aryl,

SO2-aryl, SO2-alkylene-aryl or CO-alkylene-aryl radical which is composed of the group
35 CO-0, SO3, or CO and, for example, of the aryl or arylalkyl radicals described above for

R 1.



10 CH2- 2-pyridyl, -CH2-CH2-3-pyridyl, -CH2-CH2-4-pyridyl,

- CH2: CH2- 2-t hi enyl , CH2- CH2- 3-t hi enyl, -CH2-CH2-2-t hi azol yl,

" - CH2- CH2- 4-t hi azolyl or -CH2-CH2-5thiazolyl. Preferred structural elenents
G are conposed of the preferred radicals of the structural 15 el enent.
Parti cu0GE0/5055%ferred structural eler@ts G are conposed of the
particularly preferred radicals of the structural elenent. 20 Structural

el enent B neans a structural elenent containing at | east one atom which,

under pbysL ol eaecal GRAM bl 4RS. SERTAF JUAERET" ?&C@Rﬁ&geﬁ 0% My 2% dhOgeor

bonds, ween east acceptor atom and
the st rwmranarhecbl mtmmallsesabamgtetdh@wﬁwalbwt C&&Cbr@naﬂwi eC@i—gnnghelkyl

struct U&@tb%w@g afll\fkgm'ﬁ&%lkoﬂ ﬂHhé'n Vi UbsBnAL @B S-CheBrsyl, é'g? -41QBigm,.of

the struc ructur al el enent B can be vari ed
wi del y. alkylgnpiagy %@@ﬁ"!"dﬁ‘l"éaat oms whi ch, under physi ol ogi cal conditions,
can ;s hydrogen acceptors form hydr ogen bonds are atons with Lew s base

ti , f
Ui Far . PESeRrgoRer dareals KoMt SruhCridhmenty Sle HbIARE"br X KERRAEE or, .,
or gani sunbvaecked, fuptionglhnsibstituted &q+Cui-alkyltradicakcept ors. I n the present

case, the physiological conditions have a pH of, for exanple, 5to 9. 35 In
a preferred embodiment, the structural elepent B is a structural elenment of
the for Rigfarreq strughsal gemsots. L are pomposedofither referasradionls, of theestrustyraly
meajyh Ndgjenter® @ structural element selected fromthe group: a 5- to

7- menber ed nonocyclic saturated, unsaturated or aromatic ring having 0 to 4
het er oat ons sel ected fromthe group of O Nor S, it being possible) in
each cafartiouttelyepadartrdd stfictarad ederoehtsrl, afe@cotripesed rof thé tpastipatarivhprefierred

present %)ﬂ%lgoi,g] eas c‘?@rrai gihﬁ.l epf all carbons to be substituted, with the

provi so one eroat om sel ected fromthe group of O Nor S
is present in the structural elenment A or 15 a 9- to 14-nenbered

pol YGVCld%é?ﬁ%t@Fa‘P@len\’éﬁ%ﬂH@%ﬂﬂuﬁrlgaromt' c systemhaving up to 6
heteroatoms selected fromthe group of N, Oor S, it being possible, in

each case independently of one another, for the ring nitrogen which is
present where appropriate omlR aII @arbons to be 20 substituted, with the
proviso that at |east one h om sel ected fromthe group of O Nor S
is present in the structu.f e/“?;!{e)rrent A or 25

Ig
ZB/<R5
G

G

it being possible for the structural element G to be incorporated in both orientations. The

20 case where Xg is connected by a double bond to the next structural element applies
only for the orientation in which the structural element G is connected via XG by a
double bond to structural element L. In the case of a single bond, the structural element
G can be incorporated in both orientations.

25 In the case where structural element G is connected to structural element L or B via XG
by a single bond, X is nitrogen or CRg1.

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

30
Y in structural element G is CO, CS, C=NRg2 or CRG3RG#, preferably CO, C=NRG?2
or CRGg3RG4.



a radical ~A~ 30 where ZAl is oxygen, sulfur or optionally substituted
nitrogen and ZA2 is optionally substituted nitrogen, oxygen or sulfur, 35
© 0050150559 - 18 and 5 10 E a spacer structural elenent which connects
structural element A to structural elenment G covalently, where the nunber
of at ond@SWIEE® al ong t he shortest posldible route along the structural
element framework Eis from4 to 12. In a particularly preferred

enbodi nent, the structural element Ais a structural element selected from
the group of structural elements of the fornulae 1A1 to |I,0~18 RA2 -1~~1 Al
RA1L NO R~ ~ A4 N RAM RA7 \N RA6* ~ A7 ~N | RA6 RA13 RA13 ~N I A10 S 9 ~
| A13 N RG1 in structural element G is hydrogen, halogen such as, for example, Cl, F, Bror |, a

hydroxyl group or a branched or unbranched, optionally substituted C{—Cg—alkyl,

preferably C4—Cg—alkyl or C4-C4-alkoxy radical, for example as described above in
5 each case for R_1.

Particularly preferred Rg1 radicals are hydrogen, methoxy or ethoxy.

RGZ in structural element G is hydrogen, a hydroxyl group, a branched or unbranched,
10  optionally substituted C4—Cg-alkyl, C1-C4-alkoxy or Cgz-C7-cycloalkyl radical, for
example as described above in each case for R_1,

an optionally substituted —O-C3-C7-cycloalkyl radical which is composed of an ether
group and, for example, of the C3-C7-cycloalkyl radical described above for R|_1,
15

an optionally substituted aryl or arylalkyl radical, for example as described above in each
case for R.1, or

an optionally substituted ~O-aryl or —O-alkylene—-aryl radical which is composed of a
20 -O- group and, for example, of the aryl or arylalkyl radicals described above for R_1.

Branched or unbranched, optionally substituted C1—Cg—alkyl, C2-Cg-alkenyl, C2-Cg—

alkynyl or C1-Cg4-alkoxy radicals for Rg3 or Rg#4 in structural element G mean,

independently of one another, for example the corresponding radicals described above
25 in each case for R 1.

It is also possible for the two radicals Rg3 and Rg4 together to form a cyclic acetal such
as, for example, —O-CH3-CH2-O- or —O-CH2-O-.

30 A further possibility is for the two radicals Rg3 and Rg# together to form an optionally
substituted C3-C7-cycloalkyl radical.

Preferred Rg3 or Rg# radicals are, independently of one another, hydrogen, C1~C4~
alkyl or C1—Cg4—alkoxy.

35
Branched or unbranched, optionally substituted C1—Cg-alkyl or C1-C4-alkoxy radicals
and optionally substituted aryl or arylalky! radicals for Rg3, Rg6, Rg’ or Rg8 in
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structural element G mean, independently of one another, for example the

corresponding radicals described above in each case for R 1.

It is also possible for in each case two radicals Rg5 and Rg8 or Rg7 and Rg8

independently of one another together to form an optionally substituted, fused-on,
5 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 Rg9, Rg6, Rg7 or Rg8 radicals are, independently of one another, hydrogen
or optionally substituted aryl radicals, preferably phenyl or arylalky! radicals, preferably
10 benzyl, and in each case two radicals Rg® and RGP or Rg7 and Rg8 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, S.

15 With particularly preferred radicals for RgS, Rg6, Rg7 or Rg8, independently of one
another in each case two radicals Rg® and Rg6 or Rg7 and Rg8 together form an
optionally substituted, fused-on, unsaturated or aromatic 3— to 6-membered carbocyclic
or heterocyclic system selected from one of the following doubly linked structural

SV XN N\—f—s\

A branched or unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy radical

and an optionally substituted aryl or arylalkyl radical for RGg® mean, for example, the
25 corresponding radicals described above for Ry 1.

A hetaryl radical for RGQ means, for example, radicals such as 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-furyl, 3—furyl, 2—pyrrolyl, 3—pyrrolyl, 2-thienyl, 3-thienyl, 2-thiazolyl, 4-thiazolyl,
S-thiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2—pyrimidyl, 4—pyrimidyl, 5—pyrimidyl, 6~

30  pyrimidyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-
isothiazolyl, 2—imidazolyl, 4—imidazolyl, 5—imidazolyl, 3—pyridazinyl, 4—pyridazinyl, 5—
pyridazinyl, 6-pyridazinyl, 3-isoxazol [sic], 4—isoxazol [sic], 5-isoxazol [sic], thiadiazol
[sic], oxadiazol [sic] or triazine [sic].




RALO0 RA9 IA15 N,( RAII RAI \ 1TA18 N N H where 0050150559 - 1 g m p, G
are, i ndependently of one another, 1, 2 or 3, Rgl, Rg2 5 are, i ndependent | y
~of one another, hydrogen, CN, hal ogen, a branched or unbranched, optionally

substit £&6-al kyl or CO Cl-Cg-al radi cal or an optionally
substi t§P§@5§$9§6 aryl al kyl, hetaryl, Eét‘aryl al kyl or C3-C7-cycl oal kyl

radi cal or a radical COO-RqI 4, ORq14, S-Rgl4, NRgl15Rgl6, CpNRgl5Rgl6 or
S02NRq15Rq16 or the two Rql and Rg2 radicals together are 10 a fused-on,
opt i onalSupsttubst hétamda&cal%rfoﬁﬂfgeﬂhﬁa‘?ﬂ,asudﬁﬁtnﬁééta‘%ver e?fe%‘l@t fo¥ terminal,

not or oot ubEner AHERT KGR, P BRUG ety ES St E%lﬁgowqa@,mlomdawawl
i ndependiedicaly, sfichoas, fanexhmple, hlydhzm(gpannddlhl bémldblgepherm remaofueah, Ondoline,

unbr anCiegyinfid o Bankoiie, b EhzbCHu o of RHABIAL A0, RY | onel 1Y

subséltut ed aryl, aryla het ar
Rql4, ORqI4 S-Rql 4, NRq15Rq16 or CONquSquG radi cal, 20 Wnere Rql 4

i s hydr aghetargalk |aﬂa@&%df&ng9hhéaﬁé‘€§H:cé19tdoﬁst for & gfffﬂémne C@?‘ S

I kyl

L S e o S v el crbed AR,

het aryl| poefecbihether yhdicalgl —C&tﬁl—éqiy,ndﬁql&HBql-@ynwle _omgiap It Lyt oone

I S N S e
Ik +@Gtpe -

0pt i onaldPy Ws gl @HQZCF—%QbQ%EUM (ﬁ% rMézofJﬁOo?r apy L-rg:ﬁlfr’zt Laryl

or tar radi cal’, Rg3, RgZ 35 are one andt
hydroge %I'ﬁHZ)n (Xq) ~-Rgl 2, or the two radi cal S toget her are a 3- to
8- rrenbered sat ur at ed, unsaturated or aromatic N

Preferred structural elements G are composed of the preferred radicals of the structural
15  element.

Particularly preferred structural elements G are composed of the particularly preferred
radicals of the structural element.

20  Structural element B means a structural element containing at least one atom which,
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. The design of the structural framework of the structural element B can be
25  varied widely.

Examples of suitable atoms which, under physiological conditions, can as hydrogen
acceptors form hydrogen bonds are atoms with Lewis base properties such as, for
example, the heteroatoms nitrogen, oxygen or sulfur.

30
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.

35 In a preferred embodiment, the structural element B is a structural element of the
formula Ig




heterocyclic system which may additionally contain two other identical or

di fferent 00501 50559 -20 heteroatons O, Nor S, it being possible for the
"ring optionally to be substituted or for another, optionally substituted,
s‘aturatggl ggaturated or aromatic rln%to be fused onto this ring, 5 where
n can b %p/q or 3, j can be 0 or 1}/10 XA can be -S02-, -S-, -O, -CO,
-0CO, -COO, -CONRAL2~_, -N(RA12~-Cp_, _N(RA12~_S02_ or - S02- N( RA12~_
and 15 RA12 can be hydrogen) a branched or unbranched, optionally
substituted Cl1Cg-al kyl, Cl-C4-al kgxyg. -0 al kyl ene- aryl or -OGaryl radical,
an amino radical with primary or, ere appropriate, secondary or tertiary
substitution, an optionally Cl-C4-al kyl- or aryl-substituted C2-Cg-al kynyl
or C2- C@hafek;eraymld E adie te following-méshifgsrenber ed, saturated or unsaturated 20
het erocyclic systemwhich is substituted by up to three identical or
different radicals and which may contain up to three different or identical
het € oafons @ stiNctuBal eBSmENt spledted frioy theagrglip:or hetaryl radical, it being
possible for two radicals together to be a fused-on, saturated, unsaturated
or aromatic carboc%/cllc or heterocyclic system whi ch may contain up to 25
three differ@m Qr/-meRAbered Meracye %aiwrsat@ WsaE'raf@ﬁwrtaﬁ@ﬂﬁtlmgngrhgvmg0

optional ly be smrbbwseleéteawrﬂwe r%ﬂb'df@'Nbr@%élﬁé‘EA§3|bI§aFnU%
unsat ur at ed or ar(ama 51s a ranched

& | % qy fu ed his ri r]_)i
or unbr anche§2SAeBRAFIIIYSlH¥ ?'PRtB @&'&PQ(Q!"OQSPW ¢k {8 preggoicwbere
cyclbal kyl omp@bptigteadriall catBoris/tocyecs ubmtitutéd,r adi cal or an optional ly

substituted I e n nched or ranched,
optionally s%}sﬁttp‘% gfd@?défa F{ﬁ%e '%&0%%@%%0@8% e g%ﬂ”?l %fld?:{)ﬁ %

- CO O al kyl eisePrapemt, miquuwaye emepbACL- C4al kyl , - CO- aI kyI ene-aryl,
C3-Cr7-cycloal kyl or -CO allyl radical or the two radicals RA6 and RA6* in
the structural elenment | AA together are an optionally 00501 50559 -21

substituted, satuPhted, unsaturated or aromatic heterocyclic system which
may15in addition to the ring nitrogen, contain up to two further different

dentical heteroat .

gﬁalncﬁgdl g? ungr:%g % Qtln{(}L t%reg’ ﬁg ycﬁ% ag %%&U%T%Vat‘%lor@r%é&y

C3- C7- cycl oal kyl éVSteU} wllmu@étoﬁl hgteroataing aelected feomdhe igooud dfyNsObst $ 1 ut ed

arylal kyl, -Oal kyl gy %é{élble 9%@&@& ind cﬁgnlfl}flo‘?%%eaéﬁgthg forqug(?'n 'yl
e

radical, or the twp radicals R and Rq7 together are an
substituted, unsaf‘l]?%@@dWc%r'%rrﬁ"teisénhéfﬂlﬂrf@c%wf)é”ate or all carbons o b

20 substituted,

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
25
a radical
Z
z
30 where

Za1 s oxygen, sulfur or optionally substituted nitrogen and

Zp2  is optionally substituted nitrogen, oxygen or sulfur,
35



10 systemwhich may, in addition to the ring nitrogen, contain up to two
further different or identical heteroatons O N, S, Rg8 is hydrogen, a

" branched or unbranched, optionally substituted Cl-C4-al kyl, COCl-C4-al kyl,
S02- C1- C4-al kyl or CO O Cl-C4-al kyl radical or an optionally 15 substituted
aryl, DHY50559S02-aryl) CO- O aryl, GCA8d kyl ene-aryl, S02al kyl ene-aryl,
CO O al kyl ene-aryl or al kylene-aryl radical, Rg9~ Rgl0 are, independently
of one anot her, hydrogen, -CN, hal ogen, a branched or 20 unbranched,
optionally substituted Cl-Cg-al kyl radical or an optionally substituted
aryl, aryl al Q/qs hetaryl, C3-C7-cycloal kyl radical or a COORqgl4, O Rqgl 4,
S-Rgl4, NRg15Rgl6 or CO NRgl5Rqgl6 radical, or the two Rq9 and Rgl O radi cal S
in the strucgural je t o) . u

unsat ur at ed %r ar orrlg I C sthgét&ra‘i ‘quﬁq@ﬁ{ Vﬁ{lgnr gcgﬁg |Et§ éggﬁmmﬁg"ﬁ% A
contain up to threuetpra @leémntcﬁ cpmlﬁntlscatvheﬁett@ BHmbARE obataxic Hoads ancmg
optignal I'y SUbSt' EHE §I‘i’or¥é§t%skfblé boRe diSR e trulrdlidiéRefirartiopialESjs Ral 1
i s hydrogen, &)gﬁ branched or unbranched, optionally substituted
C1Cg- al kyl radi caf °m 1%ptl onal | y substituted aryl aryl al kyl, hetaryl,
C3-C7 30 cycloal kyl radical or a COORgl4, O Rql4~ S— Rgl4~ NRq15Rq16 or
CONRg15Rqg ryct 10].6 | s
RGO an d%ﬁ)?rft%é:rﬂh%re%} ed EH@EH%&& Hhe n%l:l?cltuc[glsglgﬁﬂetantt eA ,s a En'ﬁ{:ﬁj\r‘%tég%qbﬁfi
aromat i eelhehedrft;mym groypgfétruoaurajlelemqnts%thmfoanuiaeula tebalthe ring

ni t{p@gen, contain up to three different or identical heteroatoms O N, S
and is optionally substltuted by up to thre@zldentlcal or different

radi cal s, R20050/ 50559 - Z1, 72, 73, Z4 i ndependently of one

anot her, n| C H, C fgenIgr a brﬁn%gr Tahbranched, optionally
subst i tutgg - al k)*}f‘ Cl- C4- al koxy al, 5 75 is NRA3, oxygen
or sul fur. ogen for in the structural elenents Ip,1, 192,

I p,3 or 1,917 neans, |ndependently of one another, fluorine, chlorine,
bronine or iodine. 10 A branched or unbranched, optionally substituted

Cl- Cg- al ky‘{ £q gl for RPlL RAZ; means, rgde endently of one another,

for exanple TN c’brrespondl adi cf‘al S desc‘Fl abd¥e for R~1, prefer abI y
met hyl ortrifl uoronethyl. 151The branched or unbranched, optionally
substituted & Cl- Cg- al kyl radi cal for Rgl or Rg2 in the structural

el ements lady 192, A3 or 1qgl7 |s conposed, for exanple, of the group CO
and the br ar’re,hed or unbr anqlrﬁedRA opt| onal | wasd fq tgd Cl- Cg- al kyl radicals
descri becRadbole frigr RAL or . 20° Opt i ormdt ) stl Tuted aryl, arylal kyl
or C3-Cr- cy@,,* | kyl radical sy R 41 or Rq2 1ms ans |ndependently of one
anot her, fomra®xanple the corggspondi ng radicals descri bed above for R-1.

Opt i onaIIy substituted hetaryl or al kyl hetaryl radicals for Rgl or Rg2 in

the structy aka'25 el enents | q1d | Ry®r | A3 or 1ql7 mpan, independently of
one anot hé O exanpl e g hey espond| ng raki ps descrl bed above for
RGO. | Ip10 )\ | I3t N

s)\f\ o~ N

RAG

o\ —

RAQ

where



The optionally substituted radicals CO O Rp,14) 0-RA14, S RA14, NRA15RA16,
CONRgl 5Rp, 16 or SO02NRA15RA16 for RA1 or Rp,2 were [sic] conposed, for

"~ exanple, of 30 the groups COO O S, N, CON or S02-N and the radicals

Rl 4, R@G‘#OF?S R ql 6 which are descriffjed in detail below. It is also

possi bl e tor e two radicals R gl and'*Rg2 together to forma fused-on,
optionally substituted, 5- or 6-nenbered, unsaturated or aromatic
carbocyclic or 35 heterocyclic systemwhich may contain up to three

het er catppsqsel ected fromthe group of O N, or S 0050/ 50559 -23 RA13
and RA13* ar I y.of one apofher, hydrogen, CN, hal ogen such as,
for exanple, g?‘ﬁ'b’*&%ﬁ’%ﬁa‘g@ﬁ{%"r?’f?e?"%'ﬂ%’ﬁn@&f‘v i odine, 5 a branched or
unbranched, optionally substituted Cl-Cg-al kyl radical as descri bed above,
for exagpheror RAL or RA2, preferably nethyl or trifluoromethyl or an
optionally substjituted aryl, arylalkyl, hetaryl or C3-C7-cycl oal kyl radical
or @ CO O RAZE- '@dm&'lﬂenﬁymfmner\mgmmmmgm QNA1BRogen,r adbraiched or

described i nuibrananéd, aas i —OE- &R & d
escri bed i nuAraa wptienaBoMbstitited01 g_écﬁg‘ﬁooigfbk(gf@?—ggdalgsfllzéeﬁnlgfxladgg?,e)

optionally substitute -Cg- al kyl , -

crz)- Cg- al kznyf’p _%H'Xa?”fl}sgﬂ”f%ﬁ{y'i ?/?%I?@Et Wptaivlehetsrielkyl pe&rasCrsicleabibl e,
I e T B B e g P RA, AR, 0CO-

al ky| eneCl- C@ A k(;rp%/ r%ﬁ?czpwr %&?4& thggﬁpffé@u,agp 2 Cﬁ?éii\tﬂ%eé'ﬂ%r, akeor
exalthl e, radfddFed-RRi entienally cwbstisitat 6+ armé-rbembersst unsaturstednathechmatic
optional l'y SUQ@bbgufbe& kéte &i&!ﬁstéﬁdﬁﬁﬁhﬁngg%ﬁgﬁgpﬁggt‘ﬁ?%lﬂéﬁ%gﬁ% of

the optionally suhstituted -C7-cycl gal kyl 2
radi cal s. QOF%IISFE Isfgf’rgkhf'sgri"f‘ﬂt"g(?'i\}/?'i 8 arylal kyl, hetaryl or alkyl hetary]

radicals for RA14 in structural elenment A nean, for exanple, the
correspﬁg‘dsnﬂ Rgdi cal s descri bed above for RA1L or RA2, 25 A branched or
unbr anched,’ oﬁti_onal |y substituted Cl-Cg-al kyl or arylal kyl radical or an
opti®nal I y satestingdepententy ot opel andther, | hydrggen, hENar lyalogen, hat Braychéd yor

radi cal for BAYY i s sth dent by_ t her, f . |l e
he corresponit anoned) chionall: sURERETCCI-PE- Al YaeRgPBE" g - SonGHALY
unbr anched) ¥ ﬁ“ﬂﬁ‘a&ﬁry's@M%‘gvlum@rﬁo%rﬁagcwm@*kyl rRdicaCor @y &0sDP-RA14,
COO- C1- Cg- al @yRp 160S-RIk¥ NR@J@MW@;mahhﬁhﬁne-@dw’radi cals or the
optionally substituted CO aryl, S02-aryl or CO hetaryl radicals for RA15 or
RA16 are conposed, for exanple, of the corresponding groups -CO, -SO 2
[si?(g, - COO-WhA 35 the correspondingly [sic] branched or unbranched,
optionally substituted Cl-Cg-al kyl or arylal kyl radicals described above or

the corresponding optionally substituted aryl or hetaryl radicals.
0050 50%632_|32hygroggn, a %ra ched or unbranched,y optionally sugstituted C1-Cg-alkyl,

alkylene-C1-C4-alkoxy, Cp2-Cg-alkenyl, Cp-Cg-alkynyl or alkylene-cycloalkyl
radical or an optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
25 hetarylalky! radical,

Ra15, Ra16,
are, independently of one another, hydrogen, a branched or unbranched,
optionally substituted Cq-Cg-alkyl, CO-C1~Cg~alkyl, SO2-C1-Cg-alkyl, COO-
30 Cq1—Ce-alkyl, arylalkyl, COO-alkylene-aryl, SO3z-alkylene-aryl or hetarylalkyl
radical or an optionally substituted C3-C7-cycloalkyl, aryl, CO-aryl, SO2-aryl,
hetaryl or CO-hetaryl radical,

Ra3, Ra4
35 are, independently of one another, hydrogen, -(CH2)n-(XA)i—RA12, 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




A -(CH2)n-(XA)j-RA12 radical for RA3 or RA4 neans, independently of one
anot her, a radical conposed of the corresponding radicals -(CH2)n-, (XA)i
[sic] and RA12. In these cases, n can be 0, 1, 2 or 3 and j can be 0 or 1.
5 XA ISB@EDQ%B?’ Irnked radi cal sel ect fromthe group of -S02-, -S-, -0,
-CO N(RA12) , N RAI2)-CO, -N(RA12)-S02- and
-SOZN( RA12)-. 10 RA12 i s hydrogen, a branched or unbranched, optionally
substituted Cl-Cs-al kyl or Cl-C4-al koxy as described above for R-1, 15 an
optionall y Slﬂiéﬁrbtatdnﬁﬁio Q@'SQN I@élﬁ? Bbs’érblérfort@e@frﬁ@oﬂt@ﬂbﬁﬁ{o bé"@ﬁ’ésﬁlbﬁtga or
ove

aryl al kyl radr aI s, have r e ni'ng descri

for R~1 and g% %%tp PQa'yeSlét{ﬁS'E“lt? %Hw%fﬁ %??ﬁfsa#eao% ePMaticHINg: tonge y
or, where apriusqﬂoratbehlssmgondary or tertiary substitution, 20 such as, for
exanpl e, -NH2, -NH(Cl-Cg-alkyl) or -N(C--Cg-alkyl)2 or, in the case of a
termnal, singly bonded radical RA12, also for exanple the corresponding
cycl Pc Afhef@s such as, for exanpl e, N-pyrrolidinyl, N piperidinyl,

N- hexahydr oazepi nyl , Nm)rphol inyl or N-piperazinyl, and in the case where
het er ocycl es carry free a\T :;)rotons such as, for exanple, N-piperazinyl,
the free am e pr ke 'epl aced by 25 conventional am ne protective
groups such as, for exarrple nmet hyl , benzyl, boc (tertbutoxycarbonyl), Z

(benzyl oxycar bonylc?ak tf - S02- Cl- C4- al kyI , -S02-phenyl or S02-benzyl, an
optr onal |y cl - or aryI substituted C2-Cg-al kynyl or C2-Cg-al kenyl
radii®al 30 as descri bed above, for exanple, for R-1, or a 3- to 6-nenbered,

saturated or satdéhad@.cgdnge.ts)_C)L@Jc_@(yst MELC% bspsubstituted by up to
three identi caI ﬁ%‘{\% ﬂg@a@ 825 }émé contain up to three
different or i dentr eroat Néﬁr@s O2-d exanpl e,
2-pyridyl, 3 35 pyrS@Iy-LN(Rz}ﬂiy-r-addl 2-fur yI 3-furyl, 2-pyrrolyl,
3-pyrrolyl, 2-thienyl, 3-thienyl, 2 thiazolyl 4- thiazolyl 5-thiazolyl,
2-oxazol yl, 4-oxazol yI 5- oxazol yI 2-pyrim dyI 4-pyrim dyI S5pyrim dyI

6- pyBi mi dyl, R b¥yreanobe hydemgenr azbyiaptheds opynhzaniched, Gpucsmﬂlhrsmbsirtgated €1-

0050/ 50559 - 25 — _ " _ I,
5-im dazol yl, 3- ;/(??QTSI;(%@Z@PC& aﬁ(dx?OLbl %ﬁ<9|e\‘rb ar&l ggzgﬁzﬁwlygd'é] a%ﬂﬁ@ Y

i dazin
1, 3, 4- t hi adi azol - Zagrca 4P 331 aYol W%‘Bgﬁ aeqree&%tsorwondarsso&raztert;ary
5-isoxazolyl, tri asllbs’grﬂutloﬁ éFhepMﬂfalllyblﬂSrGadalkﬂ-%rW sf.rbét"fu%df ©§-ed -Qilk tem

1y d |
cs denerally descrdhsg clbain, Gholel] 94508 KHlenflot SLUSLELY il oo
togéPher to be a fhﬁé@@cmllc systemamdith is)saubstitatesdd byr upr tndhiee @Enitioaly of i ¢
or heterocyclic Syoﬁﬁf@r@hf"@o‘?ééésr@xd gﬂ'ﬁ%ehﬁyu&ntlﬂntl@) f)ethgé% Pﬁire é(;ﬁt &rlg%ﬁ)ttcatl ed.,

i denti cal heteroatons ri ? sub
or another, opti ot q:ryaqunE,"ng tNt Sul Ca&TcRvE O@HW Lﬁﬁb?hﬁ&i%' tadiegloitehging ri ng

gay Prg fu;ed o?to ;tdssﬁaldfomgrtvo Mcaﬁdodﬁlﬂemxbeaét ﬁfseﬁQﬁ\eEsbﬁfratfe@[r [Ih@atﬁrattéd)
nmenbered, satur aromatic rocyclic sys

whi ch may addit | o?éﬁ"’@@%%&ﬁ%m@  gf r‘i‘Sfem?yc?HﬁtSP’Et&f"&’ iqhy Y, geptain Up

het éPoatons O, N dhre@ differenti ny igentisiabl hetéroatanie @ Ny Sptarzhahé yring rhay
substituted or foropﬁ‘reﬁélljﬁ'be %étﬂﬂé&' ¥r SHHRedrt %bggr)alﬁagb%%ﬂﬁgd légﬁﬁ&féﬁat ed

or aromatic ring to be fused onto.this ring
unbr anched, opti or’rﬁ'lsﬁip@tﬁgs"tr iaf QIP@@F il @ij—YaQWf}‘Fed QFSQI thisiing. or

C3- C?cycloal kyl radical as described above, for exanple, for R-1, or a

CngaI al k which is . se for exa f the
cor respon%% n?? %leeg déﬁ“@F g'ﬁga%{p ?ﬁ&guﬁ'@qg&ghl‘é@?a"‘é’ '?@Lg‘e?ngént ly
of 8fe anot haycloaikyt o n-Ceaalkyledr-Baecyaioalkyb raaficzth edan @ptromaldu,bsmmltmi atyut ed
Cl- CA-al kyl r agijiggl such as, for exanple, optionally substituted nethyl,

et hyl, propyl, 1- nethylethyl butyl, 1-nethyl propyl, 2-nethylpropyl or

1, 1d|nethylethyl

RA6v RAG*
are hydrogen, a branched or unbranched, optionally substituted C{—Cg4-alkyl,
35 -CO-0-C1-Cg4-akyl, arylalkyl, -CO-O-alkylene-aryl, -CO-O-allyl, ~CO-C4-Cg4-

alkyl, -CO-alkylene-aryl, C3-C7-cycloalkyl or -CO-allyl radical or the two radicals
Ra® and RaAB" in the structural element Io7 together are an optionally



30 -CO O Cl1-C4-al kyl or -CO Cl-C4-al kyl radical such as, for exanple,
conpbsed of the group -CO-O or -CO and the Cl-C4-al kyl radicals described
" above, arylalkyl radical as described above for R-1, 35 -CO O al kyl ene-aryl

or -CO aryl radical such as, r exanple, conposed of the group
@bgé{}é@%%nd the aryl al kyl radi E:élfé descri bed above, 00501 50559 -

26 COOaI lyl or -COallyl radical, or Cg-C7-cycl oal kyl radical as
descri bed above, for exanple, for R~1 [sic]. 5 It is also possible for t he

two radi cal s sRhétitard, BAGTated, $isatiahtedadr a@bﬁﬁﬁ@heie%yﬁﬁ@@?ﬂ@h Wiich O
optionally 5%‘88@.05 éoe?h satur ted. unsatur atgﬂ g het er oc I|c
syst em whi ch def £ M8 "HIeESP; HETRIN Bl W f‘/l”'t S‘ht &1l Of Jdentisabt her
di fferent or hettroaiomd Ohdt 8 oatons O, N, S. 10 Rp,~ i s hydrogen) -OH, -CN,

-CONH2, a branched or unbranched, optionally substituted Cl-C4-al kyl

radi cal f7or examl e as descri bed above for RA6, Cl-C4-al koxy, arylal kyl or
C3- - cfatoalisynydragesal-OH, orChix a@§iNH2s aldyenthest erbambranshed-~loptmnally

branched o unbquBec ORLAIRNEL ksl eSSy b G-8hB €A

abovenent i oné%‘?@% @'21aBIWB“‘?@g‘?@épg’te%?Wbﬂ*\"ﬂB“B‘p@'l‘ﬂﬁ&ﬁ%ﬁ's BsePrandd-O-
- O al kyl ene- &Q-alkyl€n&S@rglr vt O-OCI-IEH)&I fedicaheorityd t@b r&ﬂ?'ﬂ,&ﬁ érﬂﬂ'l‘@ﬂ

whi ch | - d_fo
colr rCes:ogngllong gl caré h%]eg{cp??sﬁglc}' u#e?r C@sf?ur}ﬂedl er a?rgggﬁfisg?tﬁf%yf’@? t he
two1@adi cal s smtsnaﬁﬂllwﬂyog@tmtlomotor thenring nifpegerm atdnyait Qugs t Wt furthelr

unsaturated @fiffereRBHIHENtRA! BERFIROME WP IEM Which, in addition to the ring
nitrogen, may contain up to two other 'di'fferent or identical heteroatoms O

N, S. A branched or unbranched) optionally substituted Cl-C4-al kyl radical
or an ofRjBn#d hydregbsta btﬁrﬁﬁedwhnl&’fan@ﬁéﬂ aﬂgmhalryaawéﬁ{utéd)c —hIRyl, CO-

t t I h d I
o bR At 35: o o T 0 0, g oa kRdeal s oRonaly
ggz (&3 |C& I04 alskbstituled- aryll , Ceandr 8O 2-etylD- 80HQ— a@ﬂ}a@@yékybﬂgyéryl SOo-

a ene i osed, in analo
y afky )@neQ'éQfl:Q@ - 8 Ehkbﬁ‘eﬂ? é’r&V&:r %ﬂ%ﬁ%@y géglcgpnp gy

to the ot her conpose di cal s of COO and, for
exanpl e, of the correspondi ng Cl-4-al kyI aryl or aryl al kyl radi cal s
descri bm\ga Vi for RA15, and 30 these radl cals may opti onaIIy be

bstituted. | RA1 d d t her,
loor i no. - cnPB REEREhEnttF St Bhe caeinER Hiroadtt il Floaknn apiameged of
opt2dnal |y subbtartcbeéd QF!ILO@QH)&I Ryﬂ)stmaddcah-@e—atkybptachnal loy anbaipt”buélﬁ;d

| | al loal Ayl RA9

aryl yregnwg)ﬁ G@Haéd% %r %‘rigF loald d‘%’ El%glk F‘ c1uc9a| gé‘ o= Bgnﬁn o
radicals  0850V50555R abe@e raﬂfcélf o &g varRpRandor

trifluoromet RY10 radicals in the structural element IA14 together are a 5- to 7-membered

saturated, unsaturated or aromatic carbocyclic or heterocyclic system which may

25 contain up to three different or identical heteroatoms O, N, S and is optionally
substituted by up to three identical or different radicals,

Ra11 is hydrogen, ~CN, halogen, a branched or unbranched, optionally substituted C1—

Ce—alkyl radical or an optionally substituted aryl, arylalkyl, hetaryl, C3~C7-

30 cycloalkyl radical or a CO-O-Rp14, O-Rp14, S-Ra14, NRA1TSRA16 or CO-
NRAT5RA 16 radical,

RA'17 in the structural element Io16 the two radicals RA9 and Ra17 together are a 5- to
7-membered saturated, unsaturated or aromatic heterocyclic system which may,
35 in addition to the ring nitrogen, contain up to three different or identical
heteroatoms O, N, S, and is optionally substituted by up to three identical or

different radicals,




A CO O RA14, O RA14) S-RA14, NRA15RA16 or CO NRA15RA16 radical in each case
for RA9 or RA10 neans, independently of one another, for exanple the 5

~ correspondi ng radical s described above for RA13. It is also possible for
the two 63&' SgéiERAQ and RA10 together in the structural elenment 1A14 to
forma 89°9/8U99%enber ed sat urat ed, unsdfaorated or aromatic carbocvclic or
het erocyclic systemwhich may contain up to three different or identical
heteroatons O, 10 N, S and is optionally substituted by up to three
identical or different radicals. Substituents mean in this case in

parti cu% r Qa%ggizp, CN, a branched or unbranched, optionally substituted
Cl-C4-a ky‘lZ r@di‘cal such as, for exanple, nethyl or trifluoronethyl or the

radi cal s O Réie}, inGefehbiéntiNSALRBASDth&ONNRYERRELE Q& —nhlidd@MPdHY) KrahdifedR6Y -

Hal ogen for Bﬁ%@gﬁg@% for ex'%?r?g}ei dgu orine, CPI Oél e, brom ne or 1odine.

A branched or un HERYona I FRREIYES "g:s?ﬁCHU?M Qfl-'(ﬁ%@k‘;ﬂ'kqxéld?é&?"or an

opti®dnal ly 20 substituted aryl, arylalkyl, hetaryl, C3-C7-cycl oal kyl

radi cal »8r a; S- RA14, NRA15RA16 or CO NRA15RA16 radi cal
20 et Ao onfhenor i,

for RALl1l neans, correspondi ng radi cal s descri bed above for
RA9. It is also possible for the two radicals RA9 and RA17 in the

st ruct Ul—@'lo(?@nefﬂ?nRA"Aéﬁ Ra2 P 9Ké NfuckRal @fert‘?lé\mé'lﬁ“ %52@%@%3%1% ased

unsat ur at or, onmati c heterogcyclic, system wni ch | ion to'the
ring ni {’]ﬁ%BEHE’e’ﬁ&n‘Er%”ﬁ q.ﬂﬁ?'i%’ ﬁ‘l’#@? GNP?/'%‘?&{PW prdedinecal heteroatoms O N,
S atd is optionally substituted by up to three identical or different

radi cal . Ln t f gne another, njtr ,
CH G R Enghed of fmbfafnéd. Bbnal) SEREIORA oJ-Cor g A08aNRE RAT b KR -
or unbr BR@REdindgpendandly|of osglasiothart fod egadpleCheatatespoading ahdivhls atestsbed

conposedbéie for I prefeabhyCRktiier tri@broméhpl € a ClC4-al kyl radi cal
descri bed abovgq'f or9 RAG, y(:)r a@Erancherd or unbranched, optionally

substituted C- Cl-C4-al koxy radical which is conposed of a carbon radi cal
and15 f ofThaBranched @, urdréliched; aplienally sabitieleddeoccibeg-aRavadicar foRx1 &P i S

oxygen, { o) r adi . Q/ 9 - 28" Preferred structural
el enent 55 'A;g erjﬂéec%wgghsr'g\ﬁégfnepﬂs;@r'éﬁgr E%%EOF 0?7251 g0r8p0§eﬁ£ﬁgrt PXRTRIea Pt the
el ement ra!pPGE: andither branphest er nebrasthed; taptiahalyl substitited\Ca-Egealkposaitatd t he

parti cuyasérbelfHobeF60RA Gy 2 of the structural element. In a preferred
enbodi nent, the spacer structural elenment E nmeans a structural el enment

whi ch consists of a branched or unbranched, optionally substituted and

het 20 oaOptivAdllycsutistituted gryd| arplaikyl 6r C3-C30cy)saNge Padicils FrR £ Blor RO Real! 2
4- to 291- gp(‘?érﬁ . focmég &héy Sy stitut.ed and het groat ont,cont ai_ni ng,
al i phat | éﬁgr ar o&a?i c rmﬁo- ! pgﬁfeelce,ltﬁﬁ SRYGPR %W‘ﬁ%ﬂ? é’&ﬁ?ﬂhqspgbove

parti cquirRIy1-preferred enbodi nent, the spacer structural elenent Eis

conposed of 15 two to four partial structural elenents selected fromthe

group of El d E2 together, the partial structural elenmepts being |inked

in any 9@58@% e?‘l’;l?nﬁﬁ'&”tgg hetrryeor pivihegaryheadicals & Ra! rasaRafdga:thesteuchusat i al

st regt uekmenitenght 147, 1hReorf iafuinaah Ethdependently of one another, for example the
corresponding radicals described above for RGP.

The optionally substituted radicals CO-O-Ra14, 0-Ra14, S-Ra14, NRA15RA16, CO-
NRATSRA16 or SOoNRATSRAT6 for RoT or Ra2 were [sic] composed, for example, of

30 the groups CO-O, O, S, N, CO-N or SO2-N and the radicals Ra14, Ra15 and RA16
which are described in detail below.

It is also possible for the two radicals RA1 and Ra2 together to form a fused-on,
optionally substituted, 5~ or 6-membered, unsaturated or aromatic carbocyclic or

35  heterocyclic system which may contain up to three heteroatoms selected from the group
of O, N, or S.




20 - (XE)i-(CH2)c-CRE1 RE2-(CH2)d-(YE)I- IE1 and 25 E2 a partial structural
el enent of the fornula | E2 - (NRE3) e- (CRE4RES) f - ( QE) k- ( CRE6RE~) g- ( NREB) h-
" IE2 , where 30 c, d,f,g are, independently of one another, 0, 1 or 2, e, h

i, k, |1 i ndependently of one gnother, 0 or 1, XE, QE 0050l 50559’
29 argggqslﬁ@%ggendently of one another?3TO CO NRE9, S, SO, S02, SO02NRE9,

CS, CS-NRE9, CS-O, CO-O OCO O ethynyl, CRE10 O CRE11, CREIORE11l ,
C(=CRE10RE11), CRE10=CRE11l, CRE10( ORE12~ CRE11l, CRE10_ CRE11(ORE12) 5 or an

opt i onahkﬁ&alﬁgq:uwrtm thdebOndekti ﬁé%ﬂofﬁ'é?,(}g/d%%egﬁmyd ic aliphatic or

aromati ¢ hydrocarbon which nmay contain up to do bonds and up to 6
het eroatons selected fromthe group of NN, O S, 10 YEis -CO, -NRE9-CO,

-SO-, - Bfldgen shitiEas o2 example; fludving, EBlofite, brofifeSor iBlineC- CO REL1, RE2, RE4,
RE5, RE6, RE7 are, independently of one another, hydrogen, hal ogen, a
hydr oxyl 15 group, a branched or unbranched, optionally substituted

C1- Gygal aybranchiedcar audapchedl - dpdioab ke sybstit@2d g4 aCkyalky! mrdical as described

al kyl en IE fola1 i i gnal |y
Subst i T e 8 QmpIe e R, & RATIFR SR el of Bimuon e 701 eyt . caryl
or O al kyl ene-aryl radical, or, independently of one another, in éo each
case twan lopdosalyssUBclituited aRiE2arllkphhetdigh 6RE8,-06 7 BRI R4 osatberare a
3t bocy BRI Sl 10PE] ANAk KRR T 6P o urakgdeor, gnsatunated

10 ~ each case above for Ral or RaZ2.

A branched or unbranched, optionally substituted C1-Cg-alkyl, C3-C7-cycloalkyl, C9-Cg-
alkenyl or C2-Cg-alkynyl radical for RaA14 in structural element A means, for example,
the corresponding radicals described above for R 1.
15
A branched or unbranched, optionally substituted alkylene-cycloalkyl radical or alkylene—
C1~Cg4—alkoxy radical for Ra14 in structural element A means, for example, radicals
which are composed of the branched or unbranched, optionally substituted C1—Cg—alkyl
radicals described above for R|.1 and of the optionally substituted C3~C7—-cycloalkyl
20  radicals or C1—Cg4—alkoxy radicals.

Optionally substituted aryl, arylalkyl, hetaryl or alkylhetaryl radicals for Rp14 in structural
element A mean, for example, the corresponding radicals described above for RA1 or

RAZ.

25
A branched or unbranched, optionally substituted C1-Cg-alkyl or arylalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, hetaryl or hetarylalkyl radical for RA15 or
RA16 means, independently of one another, for example the corresponding radicals
described above for Ra14.

30

The branched or unbranched, optionally substituted CO-C1-Cg-alkyl, SO2-C1-Cg—
alkyl, COO-Cq—-Cg—alkyl, COO-alkylene-aryl or SO2-alkylene-aryl radicals or the
optionally substituted CO-aryl, SO2-aryl or CO-hetaryl radicals for RA1S or RA16 are
composed, for example, of the corresponding groups ~CO-, —SO-2 [sic], -COO- and

35 the correspondingly [sic] branched or unbranched, optionally substituted C1-Cg-alkyl or
arylalkyl radicals described above or the corresponding optionally substituted aryl or
hetaryl radicals.




where 25 wis 0O, 1, 2, 3 or 4, RE3, RE8, RE9 are, independently of one
~anot her, hydrogen, a branched or 30 unbranched, optionally substituted
Cl- Cg- al kyl, CO Cl-Cg-al kyl, CO O Cl-Cg-al kyl or S02-Cl-Cg-al kyl radical or

an opti bstituted C3 C7-cycl oal kyl, CO O al kyl ene-aryl,
CO- al kyﬁgﬁgg%S#g CO aryl, S02-aryl, C%L etaryl or S02-al kyl ene-aryl

radi cal, 35 RE10, REll are, |ndependently of one anot her, hydrogen, a
hydroxyl group, a branched or unbranched, optionally substituted
Cl-Cg-al kyl, C1 0050/50559 - 30 C4-al koxy, C2 Cg- alkenyl C2- Cg- al kynyl

| k I di.c | | b tit
2, O L REE B PERA I AR RGPS o et e
i s hydr cagdieal c@ntpmadImém&)comdnoadmlgeddlcetst{(bhg),{ -y (6 Estid] tamiderip (2. Gg-thbdey |
C2- Cg- aIC% ,Ca(,?leng ﬁ'%%%[‘@@g?@ﬁ?'oeé}ef cycl oal kyl radical or an

optionally substltut ed Kyl', "aryl, arylal kyl, hetaryl or
heta@yl al kyl radical, 10 RE13 is hydrogen, a hydroxyl group, a branched or

unbr anc xadis a)abumyléﬁhlkéﬂ Fdiel sbIaCRR frdm ©e Bdup of C!sd% algkoxy, érd" a'd<_\/'

- Qal kyl -aryl.o y a cal no. radica th prlma where
appr opr i-ate, scleQ qd'ar 8@ hl(%ﬁ\t ?En y‘§aﬁé??1)c‘m'on "‘HRAJ%TQ)Q&TI yfrmé‘l -@ﬁZﬂ kyl -
or aryl N{Rp3)+ ut ed C2 Cg- al kynyl or C2-Cg-al kenyl 15 radical, a

C5- C12- bi cycl oal kyl, Cg-Clg-tricycloal kyl radical, a CO O RAL4 r adi cal, or
a 3-_to nbered, saturated or unsaturated het erocycl ic systemwhich is
subd@ i the1 iByIYdpoges. t hree i dentical or different radicals and which may
contain up to three dlfferent or identical heteroatons O N, S, 20

C3-Cr-c cb oal é htarty ‘radical, it being possible for two

radi cal Fﬁj@‘t' grortb‘ r@"&h? s8nRtinally ssibstituted) Cuirsaalkyl a0k & 101C 4aliony | as
car bocydeseribed dteiverfocRelj ¢ syst em whi ch may contain up to three different
or identical heteroatons O N, S, and the ring may optionally be

substituted or another, optionally substituted, 25 saturated, unsaturated
or 4% omani eptionaty Isapstiieteﬂus@dalbyleme-tarylsorr 1—@gary| nadicale wherenthiee apylaikgr sredl

enbodi n%fl rafdfbealsSﬁ%%@r fért re'alﬁf‘n‘;'.» thEZ fERlr pcfd‘é§gr?qéds a%8§<-'f= ri‘dPtﬁgﬁ' r?c{ gﬁ'?)?t of

the for ion y substitute
11- nenbé’PBﬂ“‘ﬂWrﬁ? Sltprs 'W@ﬁcycl ic aI i phatic or aromatic hydrocarbon which may
contain up to 6 double bonds and up to 6 heteroatons selected fromthe

ot of or a5, eraEo R lcBl wir Pt ifgte PYRBGREn SaeondBsy S feriAbesthbtutional 1 v
sub2@i t @uelm aphtonexaoplenapih NHE-Coralkyl) os wd§Ch+Opealkyips ar,)ih tiseichsesf for
exanpl e}y diminfdisFRlyS bonded radical Ra12, also for example the corresponding cyclic
amines such as, for example, N-pyrrolidinyl, N-piperidinyl, N-hexahydroazepinyl, N-
morpholinyl or N-piperazinyl, and in the case where heterocycles carry free amine
protons, such as, for example, N-piperazinyl, the free amine protons can be replaced by
25  conventional amine protective groups such as, for example, methyl, benzyl, boc (tert-
butoxycarbonyl), Z (benzyloxycarbonyl), tosyl, -SO2-C1-C4—alkyl, ~SO2—pheny! or —
SO2-benzyl,

an optionally C1—Cg-alkyl- or aryl-substituted C2—Cg—alkyny! or Co—-Cg—alkenyl radical
30 as described above, for example, for R_1,

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 O, N, S, such as, for example, 2-pyridyl, 3-
35  pyridyl, 4-pyridyl, 2-furyl, 3—furyl, 2—-pyrrolyl, 3—pyrrolyl, 2-thienyl, 3-thienyl, 2-thiazolyl,
4-thiazolyl, 5-thiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2—pyrimidyl, 4—pyrimidyl, 5-
pyrimidyl, 6-pyrimidyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 3—isothiazolyl, 4—




0050150559 - 31 5 ,N~~NNNN-I SHHNi 1iNNiN~~NNNNi i and
their substituted derivatives, or radicals of the fornulae IE1 to IE11 r o
Zs ~N~) Nzb ? TNI| IEl s~-Zs IE2 ~IE3IEA z o Owgwl!l / , ~N-1 [/ "N~
NIE5 IE8 OIE7 O~N~RE~s ~v ~ Nw~NI| v\ N~ RE 14~ ~ N~ ~Z OIE8 Y I E9
| E10 N POS0/BB339 it bei ng possible for-2he radicals to be incorporated in
both orientations. Z6 and Z7 are, independently of one another, CH or
nitrogen. 10 Z8 is oxygen, sulfur or NH Z9 is oxygen, sulfur or NREL6

0050/ 50R3thiazoi, 5-isothiazolyl, 2-imidazolyl, 4-imidazolyl, 5—imidazolyl, 3—pyridazinyl, 4—
pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yl, 3—
isoxazolyl, 4—isoxazolyl, S5—isoxazolyl, triazinyl.

5 The various radicals may form a fused-on system as generally described above.

C3-C7-Cycloalkyl, aryl or hetaryl radical as described above, for example, for Ra13, 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

10 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.

RA3 and Ra4 may also together form a 3- to 8-membered, saturated, unsaturated or
15 aromatic N heterocyclic system which may additionally contain two other, identical or
different heteroatoms O, N or S, it being possible for the ring optionally to be substituted

or for another, optionally substituted, saturated, unsaturated or aromatic ring to be fused
onto this ring.

20 RA% is a branched or unbranched, optionally substituted C1-Cg-alkyl, arylalky! or C3-C7-
cycloalkyl radical as described above, for example, for R_1, or a C1-Cg-alkyl-C3-C7-
cycloalkyl radical which is composed, for example, of the corresponding radicals
described above.

25 RaB and RpB" are, independently of one another, hydrogen, a branched or unbranched,
optionally substituted C1-Cg4-alkylradical such as, for example, optionally substituted
methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl, '

30 -CO-0-Cq-C4-alkyl or -CO-C1-C4-alkyl radical such as, for example, composed of the
group —CO-0- or —CO- and the C1—Cg4-alkyl radicals described above,

arylalkyl radical as described above for Ry 1,

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



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

i ndependently of one another, 0, 1 or 2. 5 RE14 and RE1l5 are, independently
- of one another, hydrogen, -NO2, -NH2, -CN, COON, a hydroxyl group, hal ogen
[Iacunab S‘&rg hed or unbranched, optignally substituted Cl-Cg-alkyl,

C1- C4- aPR8? P - Cg- al kenyl , C2-Cg-alk§ﬁyl or al kyl enecycl oal kyl radical or
an optionally substituted cycloal kyl, aryl, arylalkyl, hetaryl or

het aryl al kyl radical as described above in each case. 10 RE16 neans,
independg@ﬁtyamﬂopqgoqﬂgsﬁﬁkmhhydrogen, a branched or unbranched,
optionally substituted - Cg-al kyl, Cl1-Cg-al koxyal kyl, C3-C12-al kynyl,

CO Cl1- Cg-al kyl, CO O Cl-Cg-al kyl or S02-Cil-Cg-al kyl radical or an

opt i onalor ¥ 3s0bsytloalkgrrabtalds yesardedydboval o exapledfds IR 1 [sic].
CO O al kyl ene-aryl, CO al kyl ene-aryl, CO aryl, S02-aryl, 15 hetaryl,

CO hetaryl or S02-al kyl ene-aryl radical, preferably hydrogen or a branched
or udbr s laéd, passitile fralthe twa bsticals Ra@ abild Ry 6 ainksttuchuadi elamenPet mgetdr to

r adi cal # i.qa 9,

Co N /(L OB Bfitetasns At “thagtied Ay e e HIGAITRE 5y 5Bm ey

ORE11 ) Whigd=10-2ddition to dhe-1Tipg mitragsn, orayi gontaireuD tocierm) otheortiffergnt eyuderticalt ed

aryl or heedraatpmsa©, Nescri bed above, or the radicals of the fornulae IE1 to

| E11. Particularly preferred radicals for QE are the radicals CO CO NRE9,

S, SO S02, 25 SO02NRE9, CS, CS-NRE9, CS-O COO OCO O ethynyl,

%ig_o_mttsmyd@sﬂmmm,-cm ~CBIORELERnCIERES DaliEAGhed, GRROAAINREINGREL L ~
= . escri.bed above. or

t he radi%cfljeg %ﬁﬁﬂf@ a(')'ﬁ%?%@#é%g cferéﬁ!'b?%gg&{%?{hfgC(djr'éf"ﬂk(ﬂxysﬁry%ﬁw 8F r ed

radi cal £F67-oxeloaty! radicaladpe sxempls asodeREBedSpbaE MRER 1 besnetrEo or

CO- O Ou@brarfehel! sptitvally %Mﬁd@éb—ﬁé@ﬁ%kﬁéaﬁ%@ﬁ%ssd ofthe

articul arl referab CO, CO NRE9, S02N - ) O
gRElOREﬂc.’U%S P é‘e?’?‘i-émf SAPTRIS %&P%@%P@P’%”H?’Eﬁ%&éﬁ?#?'&'r raicalg roRh ne
gr ?5- ( @ﬁﬂb)ﬂ\al_REﬂlB)SIﬁHﬂé@QQ—GMWI”E—WWLS-@TCCD,—?@’L @—moﬂalkylewl I5&55:f9—60g|3

referr r . e rticul ar ef er
chlori n?ﬂgrég |C%gw}%quflgﬁfyc?§%§qugé §ugjb3rl§_§?§ EISFgg— épg’u#r%l’eé%gﬁ )O? the
opt i onalcrjrespending radiealedessyiverabove f@RIY- al koxy radical, particul arly
preferably nmethyl or ethyl. 5 In a further preferred enbodi nent, the two
radi cal 5, RE1, and together forma 3- .to 7-nE7n‘oered, optional |
sublst i ti’t ésd?lsga'?%?igﬁ%cf?gﬁ??sé‘f’ﬁrréfj@als. Raf and,Ra'i @Q%'FGUO@SE‘?IFFI: aﬁyéﬁt@@ﬁ”ﬁ'he
pr SQGR rE r7 atibstitdtepiannssturated y)rfn“refrﬂltic abteradyatial sysfemn viffigh 4 &R Cadditforatd tHeOFindRES
an e : t n ase
corresporﬂ}g‘?gﬁéé?’}n g{ﬁ%&@ﬂ\?\:ﬁﬂéﬁ%g?&heﬁ@eﬁﬁé@@e%@ml?%%@g?%a\gfemﬁcﬁ, RE1 and

RE2. It is once again possible, in a preferred enbodi nent, for the radicals

RE4 and RBRarktheRih #HMarked! @ i 3¢ 4Lk gl |y

substi t ut d.c%‘eroc cl iac'lé]g/ 's%/cgt%eﬁf'?git:ﬁi{@%aagé Cﬁr g‘ﬁé'r@?ﬁ%ﬁ%@a@“ﬂ%ﬁR&

are hydr%‘gawu avh e sl G dicaliey e, staisturaeiemgnt Aygeanstfatiexample,

fCl- zgR-E gltkqlcarmpominng padtc'alsuﬂesdrlbbeﬁr icen‘xﬁureal&iryRmﬁﬁhwh.ereQhé’rced)facla ﬁd4r-a|ﬁylgal S
or I RES- ar. iRdepepdepnt | e _angihe Ir agen ranched or
unbr anchsgéldéj %ﬁ%ﬁa yll’y&guﬁs?’ﬂt gf‘e%"(%l-cg%gﬂk@{)? %ﬂl’gﬁc C?WEICZ?T?I%ﬂe”e'
CO- C1C4-aaylk pO2-athy@engt-rivl @ £Qr-Ot-alkplane+ayl wadigalp ped epaipbyed;OnGatmogy ito

CO al kyl Vi i | Lz al kyl

So2- 1 G oy fanjbomyigiel (B, %1 MAEIRR L, SOP 8100 4id, Rl exéfp, b the
302 al kyPERSPEAYNG Cirtearmkvberri gf apyialir idicels descaibenfatiovantor ia 15.aned

i ndépendesdd padidaloimay aptibisly, besitbstigged. a hydroxyl group, a branched or
unbranched, optionally substituted Cl-Cg-al kyl, particularly preferably

Cl-Cg. -al kyl, or Cl-C4-al koxy radical or an optionally substituted aryl,
ar yl al kyHalogent doryRaSr ondiatl/imgangl indafiendently of one another, fluorine, chiorine,

bromine or iodine.

35 A branched or unbranched, optionally substituted C1—-Cg-alkyl radical or an optionally
substituted aryl, arylalkyl, hetaryl or C3—C7—cycloalkyl radical in each case for RA® or
RA10 mean, independently of one another, for example the corresponding radicals



30 .Preferred radicals for RE12 are, independently of one another, hydrogen,
a branched or unbranched, optionally substituted Cl-Cg-al kyl radical or an
" optionally substituted aryl al kyl or hetarylal kyl radical. 35 A branched or

unbranc&¥QH§&ﬂ§? al kyl radical for REL3 neans, for exanple, nethyl, ethyl,
propyl et hyl, butyl, 1-nethy1%%opyl, 2- et hyl propyl ,

1, 1-di net hyl et hyl , pentyl, 1-met hyl butyl, 2-nethyl butyl,

1, 2- dinethylpropyl 1, 1-di met hyl propyl, 2,2 0050/ 50559 - 34

di net hybéwméu,abbvetféwﬁa 1Ot ferdty Wethyi of Btk 1, 2-di met hyl butyl,
1 3o di ot bater e SR A i pleratty e 9'1,°1- i éWutyl 2 2-di met hyl but yl ,
3, 3-di net hyl butyl, 1 1 2tr|nethylpropyl 1,2, 2 trlnethylpropyl

1- ﬁt Ihyl Am:@I-o—R;e%mmAW SLRfmet Nmbﬁmﬁdﬁhw BN A b15R,E1@rr§<hl:é(bl MBéé;]aHd

et hy y and tert ranched or
unbr ancgés%[)&r C@@al i mﬂ%ﬂﬁ‘_@/ﬂ%@aﬁ O 'Blé?épl@r ??@I”Pfgﬁy,

et hdxy, cwrmylnglrammmhbwabm foxRA T8, met hyl pr opoxy) 2- met hyl pr opoxy

or 1, 1-dimethylethoxy, in particular nmethoxy, ethoxy or 1-nethylethoxy. 10
Exanpl es ,of -O al kyl ene-aryl or_ - Oarg r adi d@\l s are - O phenyl,

- O 1- naptg ﬁgﬁp pasefle fesHhRytivogadiceisHRa% wnd Rt togetherdn ke stnetucil edBmahlkoxy

radi cal g 18 td?lﬁiraq Y- b6 BrRMbcred %@tmyte@p Jn@ai‘dré/ted'aeaﬁdn?alc f)irbeb %r&m
substlt ts a cribed at the outse Sﬁgstltut e-aryl or

"0 aryi NRlgevie SRR Whgh Thak Al G, Fnt cﬂﬁégem@abh%tyr%@nar% or
- O-H# y| Ny 8dinckib optionallyes ubgtitntesbyo e td thred It&nacailorrdtffe?ém radiclR. substi t ut ed
by up to three identical or different substituents as described at the

outset. 20 An amino radical with primary or, where appropriate, secondary
or tert PyPStitdeMstMean i ihis cﬁaseemsnampuéarr hajegem| CN| enasanchechernnsbeanghedar y

ani no ra@hcmalu sbbﬁhtut%dft%ﬂ'ﬂf\ ua%@% e%ﬁgl%th 1 8F trﬁ‘iuBF‘JrﬁétﬁW
dj
?rr?dgge;%e fdtﬁa 5551&&13'5 %éi '\&e{ g%t%[36353 ézﬂrkgf(RAa HMWEENomed

abolte, Bpfi onal |y substituted aryl, pr ef erably phenyl, aryl al kyl,

preferably benzyl, -CO Cl-C4-al kyl, preferably - COCHB or -COaryI,

pr ef er abl %Q-COphen% 30 Cyclic amno radicals result in the case where
RE13 i sHalpgentfor Ra m@r@ciqsleégm&éluom chigripe, broniioé or dinended vi a t he
ri ng nitrogen. An optlonally Cl-C4-al kyl - or aryl-substituted C2- Cg al kynyl

or - aI Kk radj c f or _exanpl al kyn

radl cal t%raeﬁ“%gsor '8 fa@ﬁﬁﬁ%l %Ot'°@?}l>9ﬁ§]f’3t'“2te§5c‘p'r%§ﬂ'm| ra@cﬁﬁry@fg,pp}lonally

1; bZﬁKnWbstlﬂuteéai‘yly,l aryldisil, d']eté&ypl(lyaﬂwfyclélalhﬁnhshﬂyll orba3€n)3-l®|—)Rw|4 dmrpt4nyl

net hy yt 15R%; T8 13@Y16 t ut

T 1o R L KRATSRATELRCO RIS (dailRI8Y A OMeBE, for sxample, the

4- hexynwrresmnémr@mcaﬁ dﬁ@pﬁwd aboveokosal 559 - 35 pentynyl, 1

met hyl - 2- pent ynyl , [SIC] 1 nethyl 3- pentynyl 1- nethyl 4- pentynyl

2- et hy - 3p - 4- pentyny yl - 4- pent ynyl

4- et hylt- %%9%%}?'6 fff fh%.fwetfﬁshca@bBA n@ﬂd RPJ? i W@t ﬁwdtyabetgm@nt In16

1, 25i negktter 3o fotryiny I5- t@, Zreiniberéy Isafiirbtetly Diibatudatéd by | ardmatic heterocyclic
system which may, in addition to the ring nitrogen, contain up to three different or
identical heteroatoms O, N, S and is optionally substituted by up to three identical or
different radicals.

30 Z1,Z2,Z3, Z4 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, optionally substituted
C—-C1-Cg-alkyl radical which is composed of a carbon radical and, for example, a Cq1—
Cg-alkyl radical described above for RAS, or a branched or unbranched, optionally
substituted C-C1—Cg—alkoxy radical which is composed of a carbon radical and, for

35 example, a C1—Cg—alkoxy radical described above for RA?.

Z5 is oxygen, sulfur or an NR8 radical.




but.ynyl , 1-ethyl-3-butynyl, 2-ethyl-3-butynyl or

1-ethyl - 1- net hyl - 2- propynyl, preferably 25 propynyl or ethynyl or

" C2-Cg-al kenyl radical, such as, for exanple, vinyl, 2-propenyl, 2-butenyl,

3-butenyl, 1-methyl-2-propenyl, 2-nethyl-2-propenyl, 2-pentenyl,

3- pent 0/5@B3%ent enyl , 1- et hyl 2- but- , 2-net hyl - 2- but enyl

3-net hyl - 2-but enyl, 1-nethyl-3-butenyl, 2-nethyl-3 10 butenyl,

t hyl - 3-butenyl, 1,1-dinethyl-2-propenyl, 1,2-dinethyl-2-propenyl,

yl - 2propenyl, 2-hexenyl, 3-hexenyl) 4-hexenyl, 5-hexenyl,

hyl - 2- pentenyl , 2-net hyl - 2pentenyl, 3-nethyl -2-pentenyl,

hyPrefepedhstrugtural Blerpemg| A argepmpesad oitheenraferredl fadivalsngl the structural

hy%kﬂﬁﬁﬁntenyl, 2- met hyl - 4- pent enyl , 3-net hyl - 4- pent enyl ,

hyl - 4pentenyl, 1,1-d inethyl-2-butenyl, 1,1-d inethyl-3-butenyl,

i met hyl - 2-butenyl, 1,2 15 di nethyl-3-butenyl, 1,3-dinethyl-2-butenyl,
-3li nPhAKUtaBly prefmdd, sttuclurdi etintetts 30are Bypo2ed oflithee pasticulripusrefatted

2" ot oyl Tt K SBEraR 8RB, 01" *10 5.l bt ny - 2 openyl

1- et hyl - 1- met hyl 2- propenyl or 1-ethyl-2-nethyl-2-propenyl, in particular

5 ! ; ; .
substrt 1Y a4 et mbcin ?ﬁféh%%gé‘%f%ﬁwgﬁ*?'ieﬁf@éﬁi%@é%ﬁ% SHyERFanei
pr ef er aphichpeenfists ofu@ thrarchegr ef sphranghedheplianally swpstitsted, aad hedereatgm- A
C5-19 12c@ﬂ\t§bfﬁdgfdlibb{étid @-@g—h%roeﬁ&nml Afi/opRNP £, tb PR mbered,

r n

nor bornyl ..o ca l,, a -Clg-tri.cycl oal kyl. radi cal ans, for
ol ooPUSIANERRARY 8B ChBRIR ORI NG. CORBRGS BT Acomelic | DRBR- aPlove
sever al pblynpdic hytiradaebar mdicaCO- O and t he RA14 radi cal descri bed above for
structural element A. 30 A 3- to 6-nmenbered, saturated or unsaturated
heterocxflic system which is substituted by up to three identical or

di f f er efit arRadiicldTy Bieferrrd exbatimentuthe: Pachr sucural elesmentds is semppsed of

Be_t €5 0ahQEEo faur artﬁ: s®PlictGrd @@n@fﬁl té Qélltaﬁﬁéki,f{cﬁﬁ %He g@b@ﬁ@%{w? 'tet?éiétﬁé\‘, the

ei ng possi or radi cal s her to be a fused=pn, 3-,t0 .

P rovpepatial sue il cslemets bad: S8, M ouh aederiar BB8E oG E2HEAMND BB | o
syst em fdiloodingmeanimgsai n up to 35 three different or identical heteroatons
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 REE mearartialgtrusiuaislement ofdbef@oBsmIE1 36 3- to 6- menber ed,
satpgated or unsaturated heterocycles which may contain up to three

different or identiga t er pat N, S ch as _N-pyrrolidinyl,
NI- pi peri di nyl I Nh€kgﬁbﬁagaiﬁgm{§5‘ﬁ%é)ﬂﬁ9féﬁ'yI oﬁEN- B%/per alzi Iny?/ and in

the case of heterocycles 5 which have free am ne protons, such as, for
exanpl e, N—piperagnayl, the free am ne protons nay be replaced by
conventional am ne protective groups, such as, for exanple, nethyl, benzyl,
boc (tert-butoxycarbonyl), Z (benzyl oxycarbonyl), tosyl, -S02-Cl-C4 al kyl,
- SOZsphenyl @2 - S@Zpdraarzstiuctukll diSment 6MAkE fehiiNa Igdi cal s as descri bed above
for R-1, aryl radicals such as, for exanple, phenyl, 1-naphthyl or
2-napht hyl or hetaryl radicals such as, for exanple, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-furyl~(NReBYCREARESMQELACRESRRY)-ONRES)2- t hi enyig
3-thienyl) 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolyl, 4 oxazolyl,
5-oxazolyl, 2-pyrimdyl, 4-pyrimdyl, 5-pyrimdyl, 6-pyrimdyl,
3-pyrazol yl , wh®feazol yl , 5-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl,
5-iggthiazolyl, 2-imdazolyl, 4imdazolyl, 5-imdazolyl, 3-pyridazinyl,
4-pyridazinyl, 5-p rigazinyl, 6- pyridazinyl, 1,3,4-thiadiazol-2-yl,
1,3,4-oxadiazol-25¥9,'§-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl or 20
triazinyl, preferably Zrpyihtéydndedtipyf ooy bnothepy, nayl2, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2 thiazolyl, 4-thiazolyl or 5-thiazolyl, it being
possi bl e for the heterocyclic, C3-Cr-cycloal kyl, aryl and heteroaryl

radi cal s optional leght & Kbk substituted by up to three identical or different

r adi3gal s. 25 are, independently of one another, 0 or 1,
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Preferred substituents of the heterocyclic, C3-Cg-cycloal kyl, aryl and
hetaryl radicals for REL3 are Cl-C4-al kyl, -COOH, -COOwe, -CF3, -CN,

" Cl- C4-al koxy, -SCH3, -O CH2COOH, -phenyl, -SO|2CHS, -N02, -C]—I,l-NHZ,

SN pyrr ahidli -N-pi peridinyl, -Nnorpholinyl, -Npiperazinyl,
-Nrf)él-@ﬁg’%%#’? NG Ca al kyl ) 2, F,‘%I?],' Br or |. 30 Wth the hetaryl
radicals it is also possible for two radicals together to form as

descri bed above generally, a fused-on system Preferred substituents of the

het erocyclic, C3- Cg-cydr@,ainldybencwn]gly gfnshehahathgr, CaJiCEINREDS sSt@dO?lESQZi, n
whi ch two radicals tog e 7 a upsatur ated or
aromati ¢ carbocyclic ogcﬁﬁgggbyﬁi ?gwfggm 3;%@;1 hggpcoﬁfgbn b BHYPHr ce
different or identical GREE-6REREITO, N CBe'8Rg1fhe ring nawoRe1@mall)y be

substituted or another, 1090y Qb 559 1 C':‘ngﬁ; 118 i_ng, may
be fused onto this ri ngq@gre th f’o?ﬁgwi %ﬁgogﬁ&s i hKe stﬁu%t u?%PE _)
el em'gnt s: , -0 ':E ~ ' orap optiopaliysubstitufed 4pto 11-rpemiveregignopes or, palycgclie- * /
N~ R 5hExarmI es of dapibnatg@wlfrioﬁgaltrcua oéé/r%bhcwﬁbé;ﬁtﬁfég/ Ee.gtfaﬁ%rEl% @es for
exanpl e, the correspondjn oxpl anyl s, nzopyrrol yl s, benz yl's,

benzot hi enyl s or fl uor ed&'fB? Bﬂcgf%'ﬁlgﬂ tQ rehtfé‘?%%é‘?m%lséﬁﬂﬂds#@“éﬁ% wevm8Eed
of the preferred radi cd¥,Of®r structural 10 elenent E. Preferred structural
el enments B are conposed of the preferred structural elenents A and E 15
The conpounds of the formula | and the intermediates for their preparation
may1®ave one or nmofEe adyme®ri cNﬁEJC’s-QQ-ut-&Q-_c,arSQz—at-d‘iﬁEgmzﬁpﬁﬁ@dﬂds may
be in the formof pure NRRALCOIRIG-OS-RHLO-BSt ereomers or a mxture
thereof. The use of an enantionerically pure conpound as active ingredient
is preferred. 20 The conpounds of the formula I may also be in the form of
physi ol ogi cal | y t Ret,REed Red tRg5, R]gﬁ,d%gi)gunds 01;] tpe for rrulI a l matyI al sodbe
in the formof prodrug the formula are releasel
under physi ol ogi cal co%&%ﬁgggéﬁgﬁg@%ﬁg %’h@ﬁ%’u hggr?ﬁgaeb?lﬁgsﬂ,l d rﬁ'ﬁFﬁ‘?@ tion
by Wy of exanple to grasewp Taitvarehadc ouabrasicbaenoptionalipi stbstitutach Cb|eﬁsa|hns
some groups which can by @0ty ZBdxyNdes-cRyire 1,0 c@ _acﬁﬁ;ﬁ tJrOBRviefe! NE
free carboxyl group. Al sowsbl(gf a%l ryeq%‘fari%vati@edwg(rhqt rg‘ él en_(x.nﬁg B or
A which rel ease the st Y&Pd BNt 3B drHawiRe” prAisall ogh c optionally

condi tions. substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl, hetarylalkyl, O-
aryl or O-alkylene-aryl radical, or, independently of one another, in
20 each case two radicals Rg' and Rg2 or Rg4 and RgS or Rg6 and

Re’ together are a 3- to 7-membered, optionally substituted,
saturated or unsaturated carbocyclic system,

where
25

w is0,1,2, 30r4,

Re3, Re8, Rg9
are, independently of one another, hydrogen, a branched or
30 unbranched, optionally substituted Cq-Cg-alkyl, CO-C1-Cg-alkyl,
CO-0O-C1-Cg-alkyl or SO2-C41-Cg-alkyl radical or an optionally
substituted C3-C7-cycloalkyl, CO-O-alkylene-aryl, CO-alkylene-
aryl, CO-aryl, SO2-aryl, CO-hetaryl or SO2-alkylene-aryl radical,

35 RE10, RE11
are, independently of one another, hydrogen, a hydroxy! group, a
branched or unbranched, optionally substituted C4-Cg-alkyl, C1-




0050/ 50559 - 3g In preferred conpounds of the forrmula I, in each case one
of the three structural elenents B, Gor L has the preferred range, while

" the remaining structural elenments may vary widely. 5 In particularly
preferred conpounds of the formula I, in each case two of the three

st ruct uOgpOBOERNt s B, G or L have the39referred range, while the remaining
structural elenents may vary widely. In very particularly preferred
conpounds of the formula I, in each case all three 10 structural elenents

5 C.or L lave the brelel gRid anoecoiid iyl 05 EEIRAN b iR dlo shp
the preferred structura[ﬁd'éﬂb@fe@ﬂ optionatly Iseibstitutest € s e vsloatkyd nant @rﬂgﬁmh L

may vary widely. 15 In Rasd|sthabhalld ¢hdeaied conpounds of the formula I,
for exanple, Bis replaced by the’structural elenment A-E-, and the

conpounds have, for exanple, the preferred structural el errent G and the
prefgrred structurFay%Iugmmtogen whirhecHdiieostinbrateied, optiemallyt substitutet Cqray

vary widely. 20 Further apl y prefer nds hav for. e | e,
the preferred structura g@ kédreltt E aq{lgeqyllfe %‘? gﬁe&?ﬁ?ﬁ u??iy?éaﬂe %\fcé‘??éwqp
while the structural elredisat sr & anhbmallwbshtusedvxﬁ:g@wcy@csalkmrqrybraeYIeH(vbd

conpounds of the forrrulh'aeté | presents B- are listed in the
foll owi ng table, where H%kb&heglgaéde'%iﬁs t he nunber of an

i ndi vi dual i zed corrpounds [SI c] of the formula I, and the neaning of the

abbrgvi ati ons of tm|§13t|§uaywogbnelﬁnwﬁréxylswgpl ah nBehnahé@r of hgnbrahdiiad,
ConmpoundSt ructural el eng ts

A- E- G L12pnhs- ant - pheactR9DayfLPHitERS 1 SHaslkYs Sntias alerdn: %Iég(y’ssﬁpy 25
t hi ma2- pheaz- es 0050! dkpése—239 @orPeanytiBtdiaattam amired eaticel svith primary or,
A- E- G L52py- 25t hi ma2-p h 82py
- 42t hi az2- pheaz- esQZpyhﬁ% aﬁ%aggprﬁaz% g%gﬁ@ﬁ%@%ﬁ%%@%ﬁ/&aa&&ﬂi esl
22py- ant - 8nephec- e5132p91‘a¢r4 %'Fﬁépﬁ'é@ﬂybwh%ﬁ‘%eérﬁz-@ﬁsﬁﬂwewp@rl 2156 e'@éophe
c- eq§62py- ant - deophec- gadical, a C5—C12—blcycloa|kyl 6—C18—trlc cloalkyl radical, a

~2py- ant - deophec- ps182p az 2 C- e5212
py- ant - phec- gs 0050/5 95§ Rz%gﬁ ﬁg ﬁd%%lr%n{surtal gﬂé’ﬁf@‘y SBhirBla& o

A- E- G L222py- ant - phec- mﬁbﬂmt@iﬂetéfmyﬂh—:@smmm-wbsmm@lsﬁﬁﬁm{mma t hi
oy Chess ohease<HRBRN A OB EHE0 DA P TR Htep™
py-d i bema2-27d dlfferent or |dent|cal heteroatomsO

| megphec- es342py- di benaégic?e RA3a mmeb@rsrﬁ?adfk%ﬂh mnﬂ;e o€5iB82BY tbbema

gpicgﬁéeﬁ;‘;’?%gél g: gﬁg§2@glca eﬂﬁer ?5382@/ fCLiJ on sa? {T%p unsa?ura?ed 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,
25 saturated, unsaturated or aromatic ring may be fused onto this ring.

In an even more preferred embodiment, the spacer structural element E used is a
structural element of the formula Ig1E2

30 -E2-E1- IE1E2

An optionally substituted 4- to 11-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 Xg mean, independently of one another, preferably

35 optionally substituted aryl such as, for example, optionally substituted phenyl or
naphthyl, optionally substituted hetaryl such as, for example, the radicals
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A- E-'G L402py- di benma2- 78di meophec- es412py- di bena2- 8nephec- es422py- di bena2- 8m
' ephec- gs432py- di bema2- 8nephec- ps442py-d

I bema2- 8nepyaz- es452py- di benma2- 9cl phec- es462py- di bena2- benz- es472py- di bema2
-cI2phe9 é@%@ﬁﬁ? di bemma2- deophec- es492%&'d|bena2 deophec- gs502py- di bema2- de
ophec- ps512py- di bema2- deot hi oph- es522py- di bema2- di nepy- es532py- di bena2-di ne
pyaz-e5542py dibenaZ di et hi o- es552py- di bema2- dmaphec- es562py-d
i bema2- i §§0I50559 -42 CanoundStructu al elenents

A-E-G L5 ZpF e- esﬁgawy dlbennE—Neophe ne
2 S 1 e

s602py-di b e-Ys622p)- di\bema e 632py
- di bema2- pheaz p364 y-di berfh2- phecib3652py |be - phec-ps66Z2py-d ma2- ph
ec- ps672py- di bema2- phec- pns682py- d|Qen32 pheg- n6692py- di berma2- phec nals702p

y-di bema2- phedb- as712py- di bema2- phepyr a- es722py- di bema2- pyphc- es732py- di bem

a2-sul f o-es742py-di bema2- thlonet es 00501 50559 - 43  ConpoundSt fuct ural

el ement s

A-E-G L7 ib Sgéizﬁ 712 -d| hlophp

s782py- di 21th|NpQ;ae |benn -th|o es80 ygred

i a2- 8nmephec-es812py- edi a2- 8 phec- gs§22py- ed| 8nephec ps832py- ed@az deoph

ec- es842py- edi a2- deophec- gs852py- edi a2- deophec- ps862py- edi a2- pheaz- es872py-

edi a2- pheaz- ps882py- edi a2- phec- es892py- edi a2- phec- gs902p edi a2- phec- ps912p

y- edi a22pHdeeinpekstitutedsigrivatiss, oupdicglefithe Srmuaails toéEiFnants

A-E-G-LQZZB%QedlaZ t hi oph-e §932py- edi a2-t hjoph- gs942py- ed&az t hi oph- ps952py
[

- edi a2- 23di/ 'b ec- es962py- e i a2- 27d|neoph -e3972py ed|a2 2mephec- es982py- e
di a2- 49dj-geophec- es992p claz e §§?|a2 6 c-es1012py-ed

i a2- 69d|nebhéc e 1022py cl ph y-edi -78d' ophec-es1042p
y-edi a2- 8rrepyaz":-Ee51052pyB 52 §E phec- e edi a2- bez=estkd72py- edi a2-c
| 2phec- es1082py- edi a2- débthloph es109 Iﬁby edi a2-di nepy- es 00501 50559 -45
ConpoundStructuraI el enent s

- edi a2- di met hi@- es1122py- edi a2- dmaphec
n-esll42p ) z-esl1l152py- &diq2- neophe-esll162py-ed

-esl1132py- ]
edi a2- med 82py- edi a2- ph gs1192py- edi a2- phe

i a2- meophe-
c- pns1202py- e}
i a2- phedb-as1222py- eﬂﬁaz phepyr a- eleSZb# edi a2- pyphc- esf242py edi a2-sul f o-
esl1252py- edi a2-t hi onet - es1262py- edi a2-t hi oph2-es

0
N ¢ RE |
N)K( 15 N
Q
N ’@C’“ b:\l ]
RE,; N 2
o Ix® X Ig? Igl0
D\
r

it being possible for the radicals to be incorporated in both orientations.
Z6 and Z7 are, independently of one another, CH or nitrogen.
10  Z8is oxygen, sulfur or NH.

Z9 is oxygen, sulfur or NRg16.
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A-E-'G L1272py- edi a2-t hi ophaz- es1282py- edi a2- 6pyne- pheaz- es1292py- edi a2- 6pym
" e-phec- es1302py- edi a3- pheaz- es1312py- edi a3- phec- es1322py- edi a3- 6pyne- pheaz-
es1332py- edi a3- 6pyne- phec- es1342py- edi a4- 2oxaz- pheaz- es1352py- edi a4- 2o0xaz-p
hec-eslé@@%@QQQRaA-Zthiaz-pheaz-e51372%§=edia4-2thiaz-phec-e51382py-edianne
bz- pheaz- es1392py- edi anmebz- phec- es1402py- edi apnebz- pheaz- es1412py- edi apneb
z- phec- es1422py- hexa- pheaz- es1432py- hexa- phec- esl144~ 2py-i nda2- pheaz-es

0050/ 505584 147e,w65>@%é§w SSSrd MotRECBERN! S or 3. .
A- E- G- L1452py- i nda2- phec-"es1462py- me25t hi ma2- pheaz- es1472py- me25t hi na2- phec

- es1482py- ne35t hi ma2- pheaz- es1492py- ne35t hi na2- phec- es1502py- ne42t hi az2- phe
az-esl15% and u are, independently of one another, 0, 1 or 2.

~2py- me42t hi az2- phec- es1522py- nea26pyne- pheaz- es1532py- nea26pyne- phec- esl54
2py- mea3- pheaz- es1552py- nea3- phec- es1562py- nea36pyne- pheaz- es1572py- nea36py
me- phec Res'f58ap\RpER 4Rex imlephrdantlys 45 8 Ap yanosiast dwdrogene 6 NOp| 6831y - 0N 42t hi a
2 Pheaz cosaf 2P iyaRAGP b as REBGeR STac RSP Y HharcheaBr CRERGNHEG! | HStbHARY

A- E- G L83t {iytede &inebAlpthe £z E4 150y - RedroralkenyheC2iaralkynyl- oeapklspepheaz
- es1652pycloBiRpedficdiNec - bphdmymenbstrdteBN egdo ARVIO Y - A RIKYE 2nefas - 651682
py- mapyga?- qh%aé_- leQZBX%ﬁ%pﬁ alirghec- sl70§%y- p%ntag?‘ nifgheuc?!aes 17ilggpy- pent
a- 8meph8& ¥ T7y ﬁ@'cﬁ At HeHHEEHARY i“i%?‘%}/g%t a- deophec- es1742py- yent a- deop
hec1@s1752py- yent a- deophec- ps1762py- yent a- pheaz- es1772py-yent a- pheaz- ps1782

Py- yen! iR ficihl, e 8Eh7 BP Sied8noth8P RIrbgety & Hlai@ile 4P iRbraiichds?
A- E- G L eationgllypaibstituteth 64 dsa-8lkyh\C peat alkexyialgyh-Ga:- €4 2 7ikynyk i€ @-G hiCgpalkys 1832
py- pent @@Jai-eqtc@%w?d?ysngﬁsw e5di8A2BY -4 %%aﬁiﬁc-sﬁséﬁg@yogj-ézﬂe} P
h -esl1872py- 2- - - 2- -es1892py- -phec¢-e5§1903
T2 ALV A SRS, s BRSSPl o g ot
pheds - e heyip OG-hetany ner2S Q hatkyderikdaryp rdticat dpreferpblg nyelsdfagr a- rahehbte ae - es

T 0050Iuﬁgpa%%héé,ooptionally substituted C4-Cg-alkyl radical.

Preferred radicals for Qg are the radicals CO, CO-NRE®, S, SO, SO2, SO2NREY, CS,
CS-NRg9, €S-0, CO-O, 0-CO, O, ethynyl, CRg10-0-CRg11, CRg10Rg!1,

20 C(=CRg10Rg11), CRg10=CRg11, CRe10(ORE12)-CREg11, CRE10-CRE11(ORE12),
substituted aryl or hetaryl as described above, or the radicals of the formulae Ig1 to
Iig11.

Particularly preferred radicals for Qg are the radicals CO, CO-NREQ, S, SO, SOg2,

25 SO2NRg9, CS, CS-NRg9, CS-0, CO-O, O-CO, O, ethynyl, CRg10-0-CRg11,
CRE1O0RET1, C(=CRg10Rg1), CRg10=CRg1, CRe10(0OREg12)-CREg11, CRE10-
CRg11(ORE12), substituted aryl or hetaryl as described above, or the radicals of the
formulae Ig1, Ig4, IgS, IE7, IE or IE10.

30 Preferred radicals for Xg are the radicals CO, CO-NREg9, S, SO2NREgY, CS, CS-NRE9,
CO-0, 0-CO, O, ethynyl, CRg10-0-CRg11, CREg10REg11 or CRg10=CRg11,
particularly preferably CO, CO-NRg9, SOoNRE9, O, ethynyl, CRg10-0-CRg11 or
CRg10Rg1.

35 Preferred radicals for Rg1 are hydrogen, fluorine, chlorine or a -(CH2)w-Rg13 radical,
wherewis 0,1, 2, 3 or 4.
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A- E-°G L197agua- di bema2- phec- gs198agua- edi a2- phec- es199anRpy- ant - 8nephec- ps2
" 00anRpy- ant - 8nephec- gs20lan?py- ant - 8nephec- es202an2py- ant - pheac- es203anpy-

amnt - phepsorpisdantpy- ant - pheaz- gsZOSggng- ant - pheaz- es206anpy- ant - phec- ps2
O7anpy- ant - phec- gs208anpy- ant - phec- €s209an®py- ant - phec- es210anpy- ant - phe
c-gs2llan®py-ant -t hi oph- ps212anfpy-ant -t hi oph- gs213anRpy- ant -t hi oph-es214am
2py- mead?2t hi az- 8mephec- ps 0 0050/50559 -51 ConmpoundStructural elenents

A- E- G- IFxetareph jadieais Jon REZ 8ree plidoggs 2 belgBpy parindRirhi pfdaBRhefomse bram2py

- mead2tihiofde PAIRArRSL §RAFLOY 2 | 821 - :

~ankpy- ig% h?@zr%éz- e,s%8?@%@%@@%3@%é"i’ﬁ'ﬁgﬁ%a‘r&%gwtﬁéa%‘zﬁﬁ- az- ph
ec-gs2 [)@'1 A00KY 53digplepartispiany pigiorablyanethyl erzethyli oph- ps224anepy- nead?2
t hi az-t hi oph-gs225an2py- nmea42t hi az-t hi oph- es226andpy- ant - pheac- es227amipy-d

i bega2-phegs- ndpy-edi a2- pheg- es229anhyd- ant - pheag- es230amhyd- ant - phec-
es2 1a%ﬁ%d@§ﬂ§?§ﬁez%ﬁr_%¥em%°§6@%)q5@‘§5@’°-f@ ' & rﬁ‘PdSBEgdPQ@tQBF fareme 3 4o
A-E-G [728rmbered, optlonglly substituted, saturated, unsaturated.or aromatic carbo%clic

am m argt safgac- es233am m ant - phec- es234am m ant - phec- gs235ant hi z- art - pheac-
es236ant hi z- di bema2- phec- gs237ant hi z- edi a2- phec-es238antri z- ant - pheac-es239
antri z-di bema2- phec-gs240antri z- edi a2- phec- es241bgua- ant - pheac- es242bgua- di
bema2- Tihecprgferedbantbp SUCAArY BRGe R6d f4hbss ?ét%é S @{E@‘ ﬁgﬁ? 3atia2- ph
ecagszgﬁghﬁ- 42énh%%é2-@hec-g§s) 47bhs- aaf - p%ec- ﬁégh = aﬁﬁqg’fr&e ell gghs- a
mt - rrephéc-ggp ¥/B HSoangherciisach #a¢ Jbe GoEESRONstiRg radicals which are

A- E- G [t ehe asmmestinneldeaboye 2611RAS aattRg&ophec- es252bhs- ant - deophec- gs253bh
s- ant - deophec- ps254bhs- ant - pheaz- es255bhs- ant - pheaz- ps256bhs- ant - phec- es257
bhs- ant - phec- gs258bhs- ant - phec-§259bhs- ant -t hi oph- es260bhs- ant -t hi oph- gs26
1bhs- ant St _:Pegwhb, dbA-pRetregsareBadisenttfar tHee radis?d Rpfsand Bhec- gs
265bhsfggmeﬁ@2%@3%d&m'i%ﬁﬁ@6§h§d FLARIREd BITRRRAFSubsitute %Sa?éocy?: e o4

Cogppoun gtru.cttﬁral el ement s
A- E2 G C2B70hE-8iSE&%82- 2nephec- es268bhs- di bema2- 49di meophec- es269bhs- di bena?
-5cl az- es270bhs- di bema2- 69di meophec- es271bhs- di bema2- 69di nephec- es272bhs- di

bema2- pAgH h A -gli 2- 78di meophec- es274bhs- di bena2- 8nephec- es27
5bhs- di &&%ﬁ%ﬁ%fﬁﬁ ; 'bk#s?gg?)gé?%eﬂ é’ﬁe%ﬂ%?é'-‘ Phrnanhedy -aptiepaly, - es27
8bhs- dsBesivted G phecalied zadipals partivelatp prefermblysP8Bighs - di bema2- cl 2phec- es281bh
s- di bema2- deophec- es282bhs- di bema2- deophec- gs283bhs- di bena2- deophec- ps284bh

S50 PePRgRAgqt NhoRIL £ Rg8 and Rg9 are, independently of one another, hydrogen, a
branched or unbranched, optionally substituted C1-Cg4-alkyl, C3-C7-cycloalkyl, CO-C1q-
Cg4-alkyl, CO-O-alkylene-aryl, particularly preferably CO-O-benzyl, CO-alkylene-aryl,
particularly preferably CO-phenyl, CO-0O-C1-Cg-alkyl, SO2-C1-Cg-alkyl, SO2-aryl,
particularly preferably tosyl or S0O2-alkylene-aryl radical.

25
Preferred radicals for RE10 and Rg11 are, independently of one another, hydrogen, a
hydroxyl group, a branched or unbranched, optionally substituted C1-Cg-alkyl,
particularly preferably C4-Cg4-alkyl, or C1-C4-alkoxy radical or an optionally substituted
aryl, arylalkyl, hetaryl or hetarylalkyl radical.

30

Preferred radicals for Rg12 are, independently of one another, hydrogen, a branched or

unbranched, optionally substituted Cq-Cg-alkyl radical or an optionally substituted
arylalkyl or hetarylalkyl radical.

35 A branched or unbranched C4-Cg-alkyl radical for Re13 means, for example, methyl,
ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
pentyl, 1-methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-
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ConpoundSbrarwhedabr elrremtted Cq-Cg4-alkoxy radical for RE13 means, for example
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Substituted -O-alkylene-aryl or -O-aryl radicals mean, for example, the
abovementioned —O-alkylene-aryl or —O-aryl radicals, it being possible for the aryl
moiety to be substituted by up to three identical or different substituents as described at
the outset.
20

An amino radical with primary or, where appropriate, secondary or tertiary substitution
for RE13 in structural element L means a primary amino radical -NH2, a secondary
amino radical -NH(Rg131) or a tertiary amino radical -N(Rg131)(Rg132), where

25 Rg131 and RE132 can be, independently of one another, C1-Cg-alkyl or C3—~Cg—

cycloalkyl as mentioned above, optionally substituted aryl, preferably phenyl, arylalkyl,
preferably benzyl,

~CO-C1-C4-alkyl, preferably -CO-CH3 or —CO-aryl, preferably ~CO-phenyl.

30 Cyclic amino radicals result in the case where Rg13 is one of the heterocycles described
below, which is bonded via the ring nitrogen.

An optionally C41—-C4-alkyl- or aryl-substituted Co—Cg-alkynyl or Co—Cg-alkenyl radical
for RE13 means, for example, Co—Cg-alkynyl radicals such as, for example, ethynyl, 2-
35  propynyl, 2-butynyl, 3-butynyl, 1-methyl-, [sic] 2-propynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, 1-methyl-3-butynyl, 2-methyl-3-butynyl, 1-methyl-2-butynyl, 1,1-dimethyl-2-
propynyl, 1-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, 1-methyl-2-
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20 each of which may be substituted by optionally substituted C1-C4-alkyl radicals or aryl

radicals as mentioned above, preferably phenyl, such as, preferably, phenylethynyl or
phenylethenyl.

A Cs5-Cq12-bicycloalkyl radical for RE13 means, for example, indanyl, norbornyl or
25 camphyl, and a Cg—C1g-tricycloalkyl radical means, for example, adamantyl.

The CO-0-Rp14 radical is composed, as mentioned above several times, of the group
CO-0 and the Ra14 radical described above for structural element A.

30 A 3- to 6-membered, saturated or unsaturated heterocyclic system which is substituted
by up to three identical or different radicals and may contain up to three different or
identical heteroatoms O, N, S, or C3-Cg-cycloalkyl, aryl or heteroaryl radical, it being
possible for two radicals together to be a fused-on, 3- to 7-membered, saturated,
unsaturated or aromatic carbocyclic or heterocyclic system which may contain up to

35 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 Re13 means, for example,
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1,3,4 thladlazol 2-yl, 1,3,4-oxadiazol-2-yl, 3—isoxazolyl, 4—-isoxazolyl, 5-isoxazolyl or
20 triazinyl, preferably 2-pyridyl, 3-pyridyl, 4-pyridyl, 2—furyl, 3—furyl, 2-thienyl, 3-thienyl, 2-
thiazolyl, 4-thiazolyl or 5-thiazolyl,

it being possible for the heterocyclic, C3-C7-cycloalkyl, aryl and heteroary! radicals
optionally to be substituted by up to three identical or different radicals.

25
Preferred substituents of the heterocyclic, C3-Cg-cycloalkyl, aryl and hetaryl radicals for
Re13 are C1-C4-alkyl, -COOH, -COOMe, -CF3, -CN, C4-C4-alkoxy, -SCH3, -O-CH>-
COOH, -phenyl, -SO2CH3, -NO2, -OH, -NH2, -N-pyrrolidinyl, -N-piperidinyl, -N-
morpholinyl, -N-piperazinyl, -NH-C1-C4-alkyl, -N(C1-C4-alkyl)2, F, Cl, Bror I.

30

With the hetaryl radicals it is also possible for two radicals together to form, as described
above generally, a fused-on system.

Preferred substituents of the heterocyclic, C3-Cg-cycloalkyl, aryl and hetaryl radicals for
35 Rg13 in which two radicals together are 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
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in each case represent, separated by a hyphen, a structural element A E
[ acunapreferféd struckii@’ Seffits2 BDARVEGhP XY BRYR bRAeH8d rAYERY for structural

10 elementE.

Preferred structural elements B are composed of the preferred structural elements A and
E.

15 The compounds of the formula | and the intermediates for their preparation may have
one or more asymmetric substituted carbon atoms. The compounds may be in the form
of pure enantiomers or pure diastereomers or a mixture thereof. The use of an
enantiomerically pure compound as active ingredient is preferred.

20 The compounds of the formula | may also be in the form of physiologically tolerated
salts.

The compounds of the formula | may also be in the form of prodrugs where the
compounds of the formula | are released under physiological conditions. Reference may

25 be made in this connection by way of example to group T in structural element L, which
group contains some groups which can be hydrolyzed under 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.
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In preferred compounds of the formula I, in each case one of the three structural
elements B, G or L has the preferred range, while the remaining structural elements may
vary widely.

5 In particularly preferred compounds of the formula I, in each case two of the three
structural elements B, G or L have the preferred range, while the remaining structural
elements may vary widely.

In very particularly preferred compounds of the formula I, in each case all three
10  structural elements B, G or L have the preferred range, while the remaining structural
element may vary widely.

Preferred compounds of the formula | have, for example, the preferred structural
element G, while the structural elements B and L may vary widely.

16
In particularly preferred compounds of the formula |, for example, B is replaced by the
structural element A—E~, and the compounds have, for example, the preferred structural
element G and the preferred structural element A, while the structural elements E and L
may vary widely.

20

Further particularly preferred compounds have, for example, the preferred structural
element G and the preferred structural element A, while the structural elements E and L
may vary widely.

25  Very preferred compounds of the formula | in which A~E— represents B— are listed in the
following table, where “compound represents the number of an individualized
compounds [sic] of the formula |, and the meaning of the abbreviations of the structural
elements is explained after the table.

Compound | Structural elements A-E-G-L

1 2pmhs-am2-pheac-es
2 2pmhs-dibema2-phec-gs
3 2pmhs-edia2-phec-es

4 2py-25thima2-pheaz-es
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Compound Structural elements A-E-G-L
5 2py-25thima2-phec-es
6 2py-35thima2-pheaz-es
7 2py-35thima2-phec-es
8 2py-42thiaz2-pheaz-es
9 2py-42thiaz2-phec-es
10 2py-aaf-pheaz-es
11 2py-aaf-phec-es
12 2py-am2-8mephec-es
13 2py-am2-8mephec-gs
14 2py-am2-8mephec-ps
15 2py-am2-deophec-es
16 2py-am2-deophec-gs
17 2py-am2-deophec-ps
18 2py-am2-pheaz-es
19 2py-am2-pheaz-ps
20 2py-am2-phec-es
21 2py-am2-phec-gs
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22 2py-am2-phec-ps
23 2py-am2-thioph-es
24 2py-am2-thioph-gs
25 2py-am2-thioph-ps
26 2py-aof-pheaz-es
27 2py-aof-phec-es
28 2py-buta-pheaz-es
29 2py-buta-phec-es
30 2py-chex2-pheaz-es
31 2py-chex2-phec-es
32 2py-dibema2-23dimephec-es
33 2py-dibema2-27dimeophec-es
34 2py-dibema2-2mephec-es
35 2py-dibema2-49dimeophec-es
36 2py-dibema2-5claz-es
37 2py-dibema2-69dimeophec-es
38 2py-dibema2-69dimephec-es
39 2py-dibema2-78diclphec-es
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Compound Structural elements A-E-G-L
40 2py-dibema2-78dimeophec-es
41 2py-dibema2-8mephec-es
42 2py-dibema2-8mephec-gs
43 2py-dibema2-8mephec-ps
44 2py-dibema2-8mepyaz-es

1 45 2py-dibema2-9clphec-es
46 2py-dibema2-benz-es
47 2py-dibema2-cl2phec-es
48 2py-dibema2-deophec-es
49 2py-dibema2-deophec-gs
50 2py-dibema2-deophec-ps
51 2p9-dibema2-deothioph-es
52 2py-dibema2-dimepy-es
53 2py-dibema2-dimepyaz-es
54 2py-dibema2-dimethio-es
55 2py-dibema2-dmaphec-es
56 2py-dibemaz2-imon-es
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Compound |Structural elements A-E-G-L
57 2py-dibema2-meoaz-es
58 2py-dibema2-meophe-es
59 2py-dibema2-meophe-nes
60 2py-dibema2-meophe-f2es
61 2py-dibema2-mephe-gs
62 2py-dibema2-pheaz-es
63 2py-dibema2-pheaz-ps
64 2py-dibema2-phec-es
65 2py-dibema2-phec-gs
66 2py-dibema2-phec-ps
67 2py-dibema2-phec-pms
68 2py-dibema2-phec-ms
69 2py-dibema2-phec-mals
70 2py-dibema2-phedb-as
71 2py-dibema2-phepyra-es
72 2py-dibema2-pyphc-es
73 2py-dibema2-sulfo-es
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00501 50559 -80 =Abbrev-~ "Abbrev-iationiationCl OCl Ncl 2phec~
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00501 50559 -81 L = Abbreviation L = Abbreviation o - ~y0 ps ~oH off 0 O
/O ~gg ~OOHnm OHOO/O _OHOHpns ne s HNOr FO~ OOHTf 2es ~ as OH
F O OH oeb@505%8 Conpounds of the gene4dt fornmula | and the starting
materials used to prepare themcan 5 generally be prepared by nethods of
organi c chem stry known to the skilled worker as described in standard

wor ks spch_as, | or| exanpl Houpen-Veyl , - MEfhoden der Organi schen Chem e",
Thi eme- M TBGINCS: ﬁﬁﬁ& rgﬁﬂgm@m r'&E\ingwanced_ Organic Chemistry”, 4th
Editionf Wley & Sons. Further preparation nmgthods are also described in R
Labr ock %gl o I uT renensi %?p'uﬁam C Iranstgrmations”, Winheim 1989, in
10 part|édlar the %é‘rfﬁ?%{f‘? 8P T&Pkenes, al Kynes, halides, anines, ethers,
al cohol 5, phenol s,| al dehydes, ketones, nitrites, carboxylic acids, esters,
am des agd acrd chiprl 1 neral synthgsis of conpounds of the
formul a Ir}gvvhere A- E- yréggersné'asde-%(s)&galgs 15 descrli bed in schenes 1-7. Unl ess
otherwi ge indicated, all the starting nmateridls and

77 2py-dibema2-thioph-ps

78 2py-dibema2-thioph2-es

79 2py-dibema2-thiophaz-es

80 2py-edia2-8mephec-es

81 2py-edia2-8mephec-gs

82 2py-edia2-8mephec-ps

83 2py-edia2-deophec-es

84 2py-edia2-deophec-gs

85 2py-edia2-deophec-ps

86 2py-edia2-pheaz-es

87 2py-edia2-pheaz-ps

88 2py-edia2-phec-es

89 2py-edia2-phec-gs

90 2py-edia2-phec-ps

91 2py-edia2-phec-mals




reagents can be bought or can be prepared by conventional nethods from

. precursors which can be bought. 0050/ 50559 -82 Schene 1 describes the
synt hesi s of conpounds of the formula | in general. Schene 1 HOa NNR R
1~RII]. Ra~j] RaRe | H2, catalyst XL~(CRL'RLZ)ti COOSG~ ~

L' ( CRYMRODBYPSEoosCa~ Base, A-E-1~ NFP4DME A'EE OA-~ ORe ° j Ro a RRe ~
| RaIVG XL'~ (CRL' RL~) p-COOH XL-.~ SCR L1 RLZ)b-COO0SG, | Schenes 3-7
HODe-.~0OaNR' Base d N1 1| De-EcF4 N~~) R1j Ras ~a~asR~RR

RG XL- - 1€6RipoRhd) d| SRR8GaI IMmetis AGERY.| RL~) b-]CO0SG~ 5 111V Bui |l di ng bl ocks
of type [T (Tor Xtjequal—to tH—are—known—and can be prepared by known
met hods |[S¥&arting f %‘Pﬁ'a‘ﬁiﬁ?ﬂ'ﬂippéﬁél y substitutled or fused 1
H azepi ne- 2, 5-di ong¢s as descri bed by way of exanple e.g. in J. Med. Chem
1986, 29, I877-1888,0r1 TO 1568217, I Azepi ne- 2, 5-di ones used to
prepar e cgc;r#pounds )?W‘?%%zﬂh‘eath'géither be bought or be prepared as
described in the follow ng publications: 5H O benzo[ b, e] azepi ne-6, 11-di one
and substqé uted va %glr]téj 5—3&“@' ng to J. ved | Chem 1965, 8, 74 or Gazz.
Chim 1tal” 1953, $FY533<ANqP1®84, 84, 1135;| 5H pyrido[ 3, 2

95 2py-edia2-23dimephec-es

96 2py-edia2-27dimeophec-es

97 2py-edia2-2mephec-es

98 2py-edia2-49dimeophec-es

99 2py-edia2-5claz-es

100 2py-edia2-69dimeophec-es

101 2py-edia2-69dimephec-es

102 2py-edia2-78diclphec-es

103 2py-edia2-78dimeophec-es

104 2py-edia2-8mepyaz-es

105 2py-edia2—90lphe6-es

106 2py-edia2-benz-es

107 2py-edia2-cl2phec-es

108 2py-edia2-deothioph-es

109 2py-edia2-dimepy-es




15-c] [ 1] benzazepi ne-5, 11( 6H) - di one according to Liebigs Ann.

. 469-476; 4Ht hieno[ 3, 2-c][ 1] benzazepi ne-4, 10(5H) - di one according to Eur.
1981, 16, 391-398.
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As -an alternative to this synthetic strategy,
. be prepared via V as internediate,
used are those known to the skilled worker
Compound V is prepared by reacting conpounds of type II

in which

conpounds of type | can al so
case the reaction conditions

and described in standard works.

Wi t h conpounds of
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is N ca11ﬁ8 preparémy&xhthMWWEHﬂﬁﬁhene 2 2( Schene 2 ORa~Rv/ aReN
Re ¢ Hop Base U~-(f),-(CF~~R~s)p-CG SG (XI) iIDMF HOa Nfl ~ Ra~/ a a Na
| X Ra | HRe——y—FERS—R—d—56—HH+—*~*+F—ORa MR G~ N~ a -ERc ~
Ro ~~)-1{-1R8R~' R~~) &W%@Ameﬁp@d-es (VI) DWW RA~ OR~R-NI Ra O
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convent iq gq IeaVIZgW%%fu gs descri bed above for UE) under the reaction
condi ti one 'descri b |a%p B%PPng substanced of type IV results in IX. The
subsequeént reactiops to | via X take place irn analogy to Scheme 1. 5 The
couplin the Tnfyvid ragnent s and thelelimnation of the protective
groups a%zt ake pl ?coé"%‘y%_ngcﬂm%gs%%%s%es (seq Larock, "Conprehensive
Organi c|Transfornafi ons; protective groups C?eene and Wits, T.,
"Protecti G oups|4+ 4, York 1991 ), and in the case
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137 2py-ediad4—2thiaz-phec-es

138 2py-ediammebz-pheaz-es

139 2py-ediammebz-phec-es

140 2py-ediapmebz-pheaz-es

141 2py-ediapmebz-phec-es

142 2py-hexa-pheaz-es

143 2py-hexa-phec-es

144 2py-inda2-pheaz-es




10 synthesis as described in standard works,

. Practice of Peptide Synthesis",

2nd Edi ti on,

Bodanszky "Principles of Peptide Synthesis",

gener al

revi ew of the conventi onal

net hods fo

for exanple in Bodanszky "The
Springer-Verlag 1994, and
Springer-Verlag 1984. A

r peptide synthesis and a

| i stingoaB0/5065%bl e reagents can noredder be found i n NOVABI OCHEM 1999

"Catal og and Pepti de Synthesis Handbook".
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type VI-VII starting from
arboxylic esters or nitrites
wor ker. A | arge nunber of
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pyrrol es, indoles,
Qui nol i nes, pyridines, Vol.
i m dazol es and benzo-fused
adi azol es and triazol es; 15
azepi nes and the benzo-fused
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n anal ogy to WD 98/ 06741,
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D7, Spirocycles such as

acetate and 730
acetate according to WO

[ 3- (2- am noal kyl ) 4, 5- di hydr o- 5-i soxazol yl ] carboxylic acid and

1- (3- Ami noal kyl ) -1

-hhhndaaeLe—S—eangxyLLc_ach_accordlng to WO 971 23480;



Et hyl 2-am no-1, 3-thi azol e-5-carboxylate in Kushner et al., J. Og. Chem
. 1948, 13, 35 834ff; Methyl 2-ami no-4-pyridinecarboxylate in Podany et al.,
J. Og. Chem 1986, 51, 29882994, 00501 50559 - 89 Met hyl

5-am no'o%;“')/@%é{qi gbnecar boxyl ate i n Hawki gg et al., J. Og. Chem 1949, 14,
328 332, 9 4- am no- 2- pyri m di necarpoxyl ate in DE 2848912, Met hyl

6- am no- 4- pyri m di necar boxylate in Zzh. Org. Khim 1981, 17, 312-317; 5

Et hyl 5-amino-1 _3-thiazole-2-carboxylate in Adans et al., J. Chem Soc.
1956, 18Cehpéand Veldtyictdral @ehipneAlmla.t 2- t hi gphenecar boxyl ate in Peschke et
al ., Biporg. WMeO: em LCett— 1997, 7, —1969-1972;
2- Am notl,3-0xazole-4-carboxylic acid in Foullis et al., J. Med. Chem 1971,
14, 1075180 1077, Nayydntd-phstpepyri di ne-2-cgrboxylate in Mstier et al.,
J. Og.|Chem 1955 20, 283-285; Methyl 2-anmiinopyrim di ne-3-carboxylate in
Li ebi gs r-ARA—Chem1+966—200-211, - 5- Amino-1_3, 4-t hi adi azol e-5-car boxylic
aci d i n|Ui8dbi gs AnfRpyaenta-thiepleles1963, 3;
5-Ami no{l, 3,4-triagol e-5-carboxyic acid in U3 3023210; 15
4- Am nopyt+rote—2—eprbeoxyH+e—actd—+r—3—Md—Chem 1983, 26, 1042;
1- Met hyll -182ani nopy r2pyepenta-thiepvgsyl i ¢ acid i Acta Chem Scand. 1990, 44,
74; 1-Mpthyl -5-am ho-3-carboxylic [sic] acid}in Lee et al., J. Og. Chem
1989, 54428 —Conyerstonmof—conpounds—ef—theg general fornula XI and Xl 20
HNRE3_ ( CRBSRES) f - ( (3RYRRENUREBRBIFPS- WE (X1 )
NC- (CRE4RES) f - 1- (QE) k- (CRE6RE7) g-WE (Xl 1) intjo conpounds of the general
~formul a A-NRE3F{ CREZARES] T- (QEJ K- ( CRE6RET)|g- VE ( X111)
A-(CRE4'2é§?f-1-(QE:}(P5’(@R§RE9?%9§\E (XIV), whdre WE i s COOSE or NSG3, 30
can take place by pethods known to the skillgd worker and described, for
exanpl e] 4o WO 971 4 hese buiTding blocks can then be converted either
directly 1-B%i n the %&eae?{f)ﬁéc'g&respondi ng flree am nes and carboxylic
acids -|or after elimnation of the protectiVe groups - into conpounds of
t he geng¢rglg for mul e 1 ac3D However|, it is also possible in
princi pl e% or A toa?t#g é'ﬁ%’?gg&;‘éa% ®%s describgd in schene 1, into conpounds
of typelV, in which case the stated reactionjconditions can be used, just
187 2py-pipeme2-phec-es
188 2py-pymaz2-pheaz-es
189 2py-pyma2-phec-es
190 3pmhs-am2-pheac-es
191 3pmhs-dibema2-phec-gs
192 3pmhs-edia2-phec-es
193 4pmhs-am2-pheac-es
194 4pmhs-dibema2-phec-gs
195 4pmhs-edia2-phec-es
196 agua-am2-pheac-es




0050/50559 - 90 as can variants not described here. In schemes 3-7, a

. wunber of nethods for introducing A are described by way of exanple, using
hn each case reaction conditions known and suitable for the particular 5
reactions. It is noreover possible to nake use of variants which are known
per se BOPOMABEH are not nentioned her®)-Schene 3

HzN- (CRE3Re' ) ~- (~) k- (CRERE~) g-~ -- + TMS-N=C=0 H2N- ( CREaRen) ~
(-)k-(CRE~FRE' )g ~ 0 ~"~zN+H (CRE' RE) ~ (~~k-(C ~~RE~)9 AE-1 O
N s Tl Rl R ) (BB AL (e ('
H2N- ( CQESBE" ) ~- ( pB)dguathibé&iRE2-phedigsRNH~N. ~ ( CRE3RE) ~- ( G~) k" ( CREaRE~) 0- ~ +
R- NH2 H_ﬁ%_“Z_I {—IENI_I( E:BegRl?aLi .\(.:) I4<;\( SZII_?EeFI E~19|~ ~-r s RNH-N~ (CRe~RE')i
AR I RN G- BN S A

199 am2py-am2-8mephec-ps

200 am2py-am2-8mephec-gs

201 am2py-am2-8mephec-es

202 am2py-am2-pheac-es

203 am2py-am2-pheaz-ps

204 am2py-am2-pheaz-gs

205 am2py-am2-pheaz-es

206 am2py-am2-phec-ps

207 am2py-am2-phec-gs

208 am2py-am2-phec-es

209 am2py-am2-phec-es

210 am2py-am2-phec-gs

211 am2py-am2-thioph-ps

212 am2py-am2-thioph-gs

213 am2py-amz2-thioph-es

214 am2py-mead2thiaz-8mephec-ps




Ureas or thioureas (AE-1 to AE-3) can be prepared by conventional nethods
. of organic chem stry, for exanple by reacting an isocyanate or a
thigPsocyanate [sic] with an am ne, where appropriate in an inert solvent
' heati ng (Houben-Wyl, Vol. VIII, 157 et seq.) (schene 3). Schene 4
shows 050H0560 exanpl e t he preparati-& of conpounds of type AE-4 as
descri bed, for exanple, by Bl akenobore et al. in Eur. J. Med. Chem 1987
(22) 2, 91-100, or by Msra et al. in Bioorg. Med. Chem Lett. 1994, 4

(18), 65- 2170. 00507 me 4 d|r aWcWd~raacrr ,: Ux ~
z -0 \ 2C0MBpANg o) HArpctur ,\ee;nen$Ab€be kroi YUr~y C-ri 6 r» mWe~nV
r ZZ+ +Z C3\Z|~ +Z-Oa 5 Unsubstituted of cyclic guani di ne derivatives
can b |RUGht or 4BYAPHEFU20ng ST REHY | b, Tor example, In Synl ett
1990, 745, J. O g Chem 1992, 57, 2497, Bioprg. Med. Chem 1996, 6,
1285 120846 J 00T 9 ghﬁgyn%bqﬁhi;?-%%e&%ﬁgés or| Synth. Conm 1998, 28,

217 am2py-mead2thiaz-pheaz-ps

218 am2py-mea42thiaz-pheaz-gs

219 |am2py-mea42thiaz-pheaz-es

220 am2py-mea42thiaz-phec-ps

221 am2py-mea42thiaz-pr‘1ec-gs

222 am2py-mea42thiaz-phec-es

223 am2py-mead2thiaz-thioph-ps

224 am2py-mea42thiaz-thioph-gs

225 am2py-mea42thiaz-thioph-es

226 amdpy-am2-pheac-es

227 am4py-dibema2-phec-gs

228 am4py-edia2-phec-es

229 amhyd-am2-pheac-es

230 amhyd-am2-phec-es

231 amhyd-am2-phec-gs
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Compound Structural elements A-E-G-L
232 amim-am2-pheac-es
233 amim-am2-phec-es
234 amim-am2-phec-gs
235 amthiz-am2-pheac-es
236 amthiz-dibema2-phec-gs
237 amthiz-edia2-phec-es
238 amtriz-am2-pheac-es
239 amtriz-dibema2-phec-gs
240 amtriz-edia2-phec-es
241 bgua-am2-pheac-es
242 bgua-dibema2-phec-gs
243 bgua-edia2-phec-es
244 bhs-25thima2-phec-gs
245 bhs-35thima2-phec-gs
246 bhs-42thiaz2-phec-gs
247 bhs-aaf-phec-gs
248 bhs-am2-8mephec-es
249 bhs-am2-8mephec-gs
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Compound | Structural elements A-E-G-L
250 bhs-am2-8mephec-ps
251 bhs-am2-deophec-es
252 bhs-am2-deophec-gs
253 bhs-am2-deophec-ps
254 bhs-am2-pheaz-es
255 bhs-am2-pheaz-ps
256 bhs-am2-phec-es
257 bhs-am2-phec-gs
258 bhs-am2-phec-ps
259 bhs-am2-thioph-es
260 bhs-am2-thioph-gs
261 bhs-am2-thioph-ps
262 bhs-aof-phec-gs
263 bhs-buta-phec-gs
264 bhs-chex2-phec-gs
265 bhs-dibema2-23dimephec-es
266 bhs-dibema2-27dimeophec-es
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Compound | Structural elements A-E-G-L
267 bhs-dibema2-2mephec-es
268 bhs-dibema2-49dimeophec-es
269 bhs-dibema2-5claz-es
270 bhs-dibema2-69dimeophec-es
271 bhs-dibema2-69dimephec-es
272 bhs-dibema2-78diclphec-es
273 bhs-dibema2-78dimeophec-es
274 bhs-dibema2-8mephec-es
275 bhs-dibema2-8mephec-gs
276 bhs-dibema2-8mephec-ps
277 bhs-dibema2-8mepyaz-es
278 bhs-dibema2-9clphec-es
279 bhs-dibema2-benz-es
280 bhs-dibema2-cl2phec-es
281 bhs-dibema2-deophec-es
282 bhs-dibema2-deophec-gs
283 bhs-dibema2-deophec-ps
284 bhs-dibema2-deothioph-es




c.. 2722 =~Z7"z.™ wz~0~ zxax2"w=vx.. 1lzzN x | Wa Nr | Preparation of
conpounds of the general formula AE-7 can take place in analogy to US
3,202,660, and conmpounds of the fornula AE-9, AE-10, AE-11 and AE-12 in

anal ogy tog /;%Sﬁggl 08145. Compounds of thg formul a AE-8 can be prepared, as
shown i P02 5 6, for exanple by t he8°met hod descri bed by Perkins et al.,
Tetrahedron Lett. 1999, 40, 1103-1106. Schene 6 sunmari zes the synthesis of
sai d conpounds: Schene 6 dt' a VTdaZ=27~-C zxrvrv Q) mWoff' 1 VW

ZO0 Compound | Structural elements A-E-G-L
285 bhs-dibema2-dimepy-es
286 bhs-dibema2-dimepyaz-es
287 bhs-dibema2-dimethio-es
288 bhs-dibema2-dmaphec-es
289 bhs-dibema2-imon-es
290 bhs-dibema2-meoaz-es
291 bhs-dibema2-meophe-es
292 bhs-dibema2-meophe-nes
293 bhs-dibema2-meophe-f2es
294 bhs-dibema2-mephe-gs
295 bhs-dibema2-pheaz-es
296 bhs-dibema2-pheaz-ps
297 bhs-dibema2-phec-es
298 bhs-dibema2-phec-gs
299 bhs-dibema2-phec-ps
300 bhs-dibema2-phec-pms
301 bhs-dibema2-phec-ms
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-95 Conpounds of the general formula AE-13 can be prepared in analogy to
Froeyen et al., Phosphorus Sulfur Silicon Relat. Elem 1991, 63, 283-293,
AE- 14 'in anal o to Yoneda et al., Heterocycles 1998, 15 N-1, Spec. I|ssue,
341- 344005/RG%E0 7). The preparati on of5&orrespondi ng conpounds can al so
take place in analogy to WO 97/ 36859. 5

Compound | Structural elements A-E-G-L
302 bhs-dibema2-phec-mals
303 bhs-dibema2-phedb-as
304 bhs-dibema2-phepyra-es
305 bhs-dibema2-pyphc-es
306 bhs-dibema2-sulfo-es
307 bhs-dibema2-thiomet-es
308 bhs-dibema2-thioph-es
309 bhs-dibema2-thioph-gs
310 bhs-dibema2-thioph-ps
311 bhs-dibema2-thioph2-es
312 bhs-dibema2-thiophaz-es
313 bhs-edia2-8mephec-es
314 bhs-edia2-8mephec-gs
315 bhs-edia2-8mephec-ps
316 bhs-edia2-deophec-es
317 bhs-edia2-deophec-gs
318 bhs-edia2-deophec-ps
319 bhs-edia2-pheaz-es
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328

bhs-edia3-phec-gs

329

bhs-edia36pyme-phec-gs

330

bhs-edia42oxaz-phec-gs

331

bhs-edia42thiaz-phec-gs

332

bhs-ediammebz-phec-gs

333

bhs-ediapmebz-phec-gs

334

bhs-hexa-phec-gs

335

bhs-inda2-phec-gs

336

bhs-me25thima2-phec-gs
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346 bhs-mepipe2-phec-gs

347 bhs-mepyma2-phec-gs

348 bhs-penta-8mephec-es

349 bhs-penta-8mephec-gs

350 bhs-penta-8mephec-ps

351 bhs-penta-deophec-es

352 bhs-penta-deophec-gs

353 bhs-penta-deophec-ps

354 bhs-penta-pheaz-es
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15 (CH2C12/CH30H 1 to 25% afforded 1.2 g of the required product and 2.0 g
of nonreacted precursor. ESI-M [ MrH+] 424.15 20
3-[11- (2-tert- But oxy- 2- oxoet hyl ) - 6- oxo- 6 11- di hydr o- 5Hdi benzo-[ b, e] azepi n-
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5.18 g, ESI-Ms: [MtH+] = 214. 5 tert-Butyl [4-(1
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25 m of0 910 and the m xture 4tirred at roomtenperature for 2 h.
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5 a) tert-Butyl
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20 [ 4- (Am nonet hyl ) phenyl ] guani di ne (bi shydrochl oride) (59)
p- Am nobenzylam ne (6.7 g; 54.84 mmol) was suspended in 20 m of 6N HCl

and, while refl uxing,

were slowy added 25 dropw se.

5.3 g of cyananmi de - dissolved [lacuna] 5 ml of H20 -

After the reaction was conpl ete,

50% NaOH

sol utlé)w%dded to the solution atys®C, and the resulting precipitate
was fi f with suction, boiled in 50 mM of ethanol and filtered.
Concentration of the nother liquor and stirring of the resulting residue
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118 dropwise to this m xture,
residue after concentration was dissolved in 70 m of H20/ et hyl

and it was stirred at RT overnight.

The
acet at e,

and the organi ¢ phase was separated off and washed with saturated NaHCO3
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1.311. 15 —9H). [6-(1 I+ Benzinidazol{2%yl)pyridin-3-yl]lnethananine
(bistrifluproacetate) (67) 25 a) Prepanration took pIacg in anal ogy to}13
starting tyl [(6-cyanopyri di met hyl carbbamate (6.0 g, P5.72
mol ); g i on ofimamzpyxr ude prE) bct firom net handPYaf f orded 5. L5 g;
ESI - M5 | 345. b) 0.55 g of the Bo cted am|ne 67a in 10 m of
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a) Alkylation of 5 ¢

di benzo[

afforded 5.5 g of a brownish oil

b, e] azepi n-11-yl

(15.46 mmol) of tert-butyl

(6-oxo0-6, 11-
acetate (4) with brom)acetonitrile in analogy to 1
(ESI - M5 [ M-HY]

= 363. 15),

di hydr o- 5H25

whi ch was

reacted directly with H2S in pyridine with addltlon of triethylamne to

give ag

n- pent ane

et hyl
et hyl

e

The crude product alygai ned after workup was stirred with
0 b) Reaction of the thioamde (4 g; 10.1 mml) with
bronopyruvate in 30 m with the addition of 0.83 g of KHCO3 led to

2-{[11-(2-tert-butoxy-2hydroxypropyl)-6-oxo-6, 11-di hydro- 5H di benzo[ b, e] aze

pi n- 5- ylgretihyt—St=azoter= AFS %_'yl are (4.1 0, ESI-M [[Mapdrev493. 15),
of which 3 g wereehydrol yzed{w E in di oxand/ 20 (2 g; [ESl M, [“l\/Her] =
465. 15) . - 121 Exanples | led of the synthesis of mrmmmric of
the for : 5ExanIeI.B.160<05(2-oxo-2-f
[2-(2-p no) gt hyl ] am no} et hyl )|- 6, 11- dohydro-SHdi benzo[3b, e] azgpin-1
1-yl ac mepymaZ2 mea
11- (2- Me ;mffg>)xo-6,11-dihga?\ 5H-di benzo[ b, €] azepi n-5-yI 10
acetate 3 (0. 45 g, 1. 33deI was dissdlved in 25 mM of CH2Cl2 and, at| 0C
1.1 eq. N—~—dimethytammopropyt )- Ngrhytcarypodiim de (0.8 g) and J. 03
eq. of N nﬁt hyl nmoriphol | ne (0 1§l rle adde Af teer about gan.,
N-(2- pyrj d g g,/‘.l_\. ;zga?\adé'%a d the
m xture vvas stlrﬁed \ AfF’r he reacti was\\cqhmpl et e (about 2 h)}, the
m xture was diluted with 15 ¢ 15 dned with satilated NaCl_sol uti n,
dried and concent rat ed. The | remsu ning riesi due 0.49 g) was purified by
chr omatogr@phy on |I|o el |e@iRe2/ CHBO}\B ta 1 36 hedadae [IMrHH]
= 459. 2p~ %/g‘\oxaz N \ /
[ 6- oxo- 5} (2 oxo-8 [2 8 pyrildi nyl am no) et hy']*] am Kt hyl ) -6, 11-di hydrjo5H-d
i - benzo[ pretazept ub‘l yH=—agetate (034 g7 0. 74 nol ) was (i ssolved 1|n 15
mM of CHBOH and 2 gl of H20 gnd, after jaddition of a total pf 2 eq. off KOH
(0.085 g].-Nneateq ux. |AfLgpméte [edotiOny Stped tdmenekizt|ur e
was 25 eyaporated, a e rgsulting criude product uritied by MPYC
(silica gel: Bischoff™>~Brontogrep 60-254{0-CL8E, 32 NnT~el uent: CH3CN +
0. 1% acefrc acigl) and then Iyophilized.{ 0.11 @ ESI-M [ MrHt] = 445.1;]1 30 1
H NVR (2P0 MHz; || DMSO- d6) di aqtereoner n , 1} 95
(m 1 H|-7.86~7" 9H), qmespmeBy ( -3 1
(m 4H),}3.8%%(1 angjle |.B.2 6 \ D
inyl)-1-piperazj nv i 11-6111-d i hyd ¥ o- SHdi benZolb-el-azepi-r—i—y
acetate (1 a) O
11- (2- Me{h gﬁy- -ox - Jedi6264- di hyflcos bkt b, e]aéé@$ﬁ=5-y
acetate § (1 wymedi ssol ved In ZH m |of Clgymeand, at DC,
1.1 eq. ¢f N - (d| rret nogr opyl ) - N- et hyl car bodi i -8 g) and 1.p eq.
of DI PEA
o) O
<N AN mea26pyme /\H | XN mea36épyme
H | P P




5 (ethyldiisopropylamne) (0.45 g) and, after about 2 h,
N- (2-pyridinyl)piperazine (0.57 g; 3.54 mol) were added. The m xture was

then stirred at RT. After the reaction was conplete (about 2 h),
m xtur'e was diluted with CH2C12, washed with saturated NaCl

t he
sol uti on,

ahd copgg&;gﬁ%fd. The remaining residpe-(2.03 g) was Egrgfg$dg?yESI-NB

chr oma
[ MEH+]

on silica gel
= 485.25; b) Met hyl

(CH2Cl 2/ CH30H 2 to 89%.

dried

(6-0x0-5-{2-0x0-2-[4-(2-pyridinyl)-1-piperazinyl]ethyl}-6,11-di hydro-5Hdi be
nzo-[ b, e] azepi n-11-yl )acetate (0 485 gq;

1.18 nmmol ) was dissolved in 30 m

of 15 5ﬁf1h1maﬂE+H20ﬁmﬂT—iﬁ I[I mor I.5 e€q. of KOH {dhrevd) ., |heated
to refl ux. Aftergthe reacti¢n wg%ﬁco | ete, theGrm xture wa gggggﬁated, and
the resfilting crude product PPiied by MPLC (silica bel L schof
Pront opgep 60-2540C18E, 32 Nm eluent: CH3CN H20 + 0 1% afetic acid) fnd
then |y zed 20 0.21 g;| ESI-M [ M+ NVR (200 MHz

DMVSO- d6 m xtune: 8 (ppm Il H, 8.15 (m 1
H, 7.7 6.85 (m 1 H), 6. 25 (4H), 3.F5-3
(m ovel 2.83 (m_ 1 H. é 6 (1

H Benzi n -3-pyricﬂﬁ9PTﬁ%thyl X0~ 6, 11di hydr
o-5H—ditenzm[b,e azepin-11-yl acetate (

11-(2- M oxpet hyl ) - 6-loxo- 6, 11- di b|e] - azepi n- 5}yl
acetate 1. 66 mml]) was di sso H2C12 and, aj OC,
1.2 eq. Bt hyl am nogr opyl ) - N- et 137 g) and 4|4 eq.
of DI PEA_(Q_Q95 n\ wer e added——Aft-er—abod 1

H benzi rfi dazol i nyl ] met han D. 94 ¢g; 1.66|nnmol)
- dissoljved in was added 35 After the
reactior] v@s co (about| 2 h), the | wi th CH2ClP
washed Wit h™y sjol ution, dri 2d. The resufting
crude prjoduc %gedlrect 2B4LhEpead | pN.

- 123 St= thyl {5

H benzi i dazg yI) 3-pyridj nyl] et hyl} ] - 6- oxo05

6, 11- di Rydra o\ benzo[ b, e] pzepi n- 11-yl \as di ssolved in
30 m of] 5:1 o¥ane/ H20 and} after addi of KOH (0.2 ¢),

heated tlo refluxX. After the

eacti on was

the m xture|was

evapor atfed;—amd—the resurting crude product was~pyrified hy MPLC (silﬂca
gel : Bi sichoff Prqntoprep 60-p540- C18E, 3 : q}B()UFQO + 0.1J@6
acetic acid) a4 then |yophi|ized. 10 0. VS [@ﬁkﬂ] = 532.15 ]
H NVR (200 DMBO- d6) di apt ereonmer m M) 12.19 (s, 1 H), |8.95
(m 1 H) ﬁ?:m.lm,&SJM]lm 7.4-7.05 {m 121,
4.85-4.2 15 3.75-3| 0 ecoverl 2. 9G gimedphde |The
follow n re pregpared anal)go S y Ex3
10- Oxo-1 -({4-[(2-pyridinylamn hyl ] penzyl } ani no) - et hyl ] 410, 11
-d i hydr p5H dj Xp[ a, d] cycl phept en- 5-yl (18) Coupgling with
N—[4-(an{@- ' penzyl ] -2-pyridinam ng (1 subsequgnt hydrol ysifs of
t he met hyl af f or ded O.f g;
\ Cl
0 Cl
oI o o
O 69dimeophec 78diclphec
—N —N




25 ESI - M5

[ MkHH]

e |.

8 (ppm 8.70 (m 1 H), 7.95 (m 1 H),
4.85-4.2 (m8H), 2.8 (m1 H. 30 Exanpl

H i m dazol -

b, e] azey acetate (19) Couplinggwth

N1- (4, 5-
hydr ol ysi

124 Exanple |I.

B

y ro 1H i m dazol -
is of the methyl

521.25; 1 HNWR (200 MHz; DMSO d6) diastereoner
7.70-6.95 (m 15H),

6.45 (m

m xt ure

2H) ,

B.S 5-(2-{[2-(4,5-D hydro-1
2- ylanino)ethyl]anino}-2-oxoethy|)-6-oxo-6,11dihydro-5k+dibenzo[

-2-yl)-1, 2-et hanedi am ne and subsequent 35

ester afforded 0.42 g; ESI-NS [ MtH+]
B.6 2-{5-[({[11-(Carboxynet hyl)-6-o0x0-6, 11-di hydro-5Hd

= 436.

1;

i benzo[ b, e] - azepi n- 5yl J acetyl } am no) net hyl | - 2 pyridinyl }-4, 5- d|hydro 1

H i m daz
2-[5-(anp
hydr ol ys

502. 15;

9.15-8.8
by H20),

6- Ox0- 5-
11-di hyd
[1-(2-py
the nmeth
DVMSO- d6)
(ml H)!
3.65 2.7
2-[({[11}

nonet hylg) =2- pyri di e 3% sdbs uent
s of the nmethyl este H+t] =
10 1 H-N R (200 VHz re: 8 (ppm
D (M™% 8. 65 (m 3.75 (m ovprlapped
34 ( 2.80 ( ple 1.B. 7
[ 2- (2-pyti | }am no) -ethyl ] - 6)
[ 0- SHdi benzo[ b, e]az< MQS W
r diNqy | ) - 4=pi perldll h§df§?§3|s of 20
yl espesrafforded O 4 g; ESI- 1 HNWR (200 MHz;
di ag oer m xtuge: 8 (ppm 2 (m251H, 8.15
7. 7% (m 9H),16.85 (m1 | 4.8-4.2 (mW-5H),
(m overl apped by H20), 1.70 ). Exanple |.B. 8
(Carboxymetthyl ) - 6- ¢xo- 6, 11- di hydr o- 5H—d|benzo[t,e] azepi n-p
HN
0 s NH
imon dimepy
N im P
dimethio —N sulfo
pyphc thioph
_ pheaz thiomet
NYN
_-S




30 yl]acetyl }am no)nethyl]-1 H benzi m dazol

with 1
nmet hyl

H- benzi m dazol

B599

4.85-4.30 (myg6H),

35 ESI - M5 [ M-HY]
8 (ppm 12.1 broad, 8.95 (m1 H),
2.85 (m1 H,

1.95 (s,

-1-ium acetate (22) Coupling
- 2-yl met hanam ne and subsequent hydrol ysis of the
ester afforded 0.48 g as acetate;
(200 NHz; DMSO- d6) di astereonmer m xture:
-125 7.75-7.05 (m 12H),
Exanpl0@59/5

= 455.15; 1 H NWR

3H) .

2- [({[11 (Car boxynet hyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] =azepin-5 5

yl'Tacetyl }am no) met hyl ] -3Him dazo[ 4, 5-b]lpyridin-3-iumacetate (23)
Coupl i Wt 2= (am nomnet ylp)b-b}lglvi.m Hazol 4, 3- b] pyri di he-2®breet c]| and
subseqient hydrcoFysi s of pst er arforded 0.R4 pataivnacefate; 10
ESI - VS| [ MtH+] = 456 15; O-g6)draster eongr m xture:
b (ppnm 9./8+% 25(broad) 8.25(m1 7. 9 mlH) 7.65-6.8 (n 8-9H),
4.75-4140 H, 4.0-2.9{(m overlaoped by H20), 8P (s, 3H). Exanple
l.B. 10 3-0x0-3-{[2-(2-pyridinyl anm_n) et hyl]aﬂ no} propyl }-6, 11-d
i hydr o 5+ beno[b e] azepiin-11-yl acetate [(2 éo Coupl i ng of
3-[11- 2- OX(ggéwr)a- 6- 0X0o i hydr o- 5keetizbenzo[ b} e] azepi n5-
yl ] pro %%%) sulpsequent cl eavdge ok the tert-butyl est¢r wth TFA
and pu |f|ca “®h by MPLC afforded 40|ngN_ESI NIVS[IVHrHﬂ = 459. 15; |25 1 H NWR
(200 M WSO d6) di ast efeormrer m xt yir e: pm 8.15|(m1 H), 795 (m1
H, 7.1 5 (m 11 H), 6.65 (broad; 1 .45 (m2H), 4.70 (mj{1 H), 4.40
(m2H), -2.6 (m overlapped by H20) . anple 118.11
6- Ox0- 5 x4 Z=pyrdrnyt ) - L- pi per gzl nyl | propyli}-6, 11-di hydr o- 5Hdi be
nzol b, € acetdte (25) 85iny obtai ned|i n anal ogy |t o Exanpl e
10; 35 = 488. 25;
N
phec o - dimepyaz
Y
N/
8mepyaz @ meoaz
Q
\
OY@S
phedb /Ni iN\ 5¢claz
cl
o M
CH
thiophaz —N 3 mephe




{5-13-(
H- Benzi

126 1 H NWR (200 MHz; DWMSO- d6) di astereoner

(m.1H),
3.65-3.15 (m overl apped by H20),

7.57.05 (m 9H),

m xture: d [sic] (ppm) 8.15
6.85 (m1 H), 6.70 (m1 H), 4.85-3.85 ( 4H))
3.05-2.7 (m3H). 5 Exanple I. B.12

4-(1
%Wé@%g} yl ) - 2-thi enyl ] met hyl-}8 no) - 3- oxopr opyl | - 6- oxo- 6, 11di hydr o

-5H di benzo[ b, e] azepi n-11-yl ~acetic acid (26) 20 ng were obtained in

anal ogy to Exanple 10; 10 ESI-NM5 [ MtH+]

DVMSO- d6) di astereoner mixture: 8 (ppm 12.2 (broad), 8.70 (m1 H),
1H, 7.80-6.95 (m 13H), 4.70 (m1 H. 4,60-3.90 (m _ 5H)_. 3 55-
over |l apgded by H2Q). Exanpl ¢ |atrest- G = Abbrev-
2-{[(1-{J[ 11- (Car boxynet hyl )}- 6iekber, 1{- di hydro- 5H di bgnzotdther] az
acetyl } -@prpertof ny| Jer Nyl amnm noy pyr| ar ntam acetgye (|28) 2.0 . 79
with N (4- ) - 2- pyri di ham ne gmdygubsequent hydr ol
the nmeth b5 ny; ESI - 499. 25; 1 H NWMR
DVSO- d6) ire: 8 (ppn) 8 1 H), [7.80-7.15 (
6.70 (m , 5.35-4.8pD ( 4.70-4.10 (m 3H),
(m over|l a bl4mhec3H), | 2-8Q (m/SH), 1.[25d{meddtEc
|.8.15
5-(2-{4- nyl ] - 1- pi per az{ 2- oxoetlhyl ) - 6- oxo-
r o- 5Hdi yl acetate| (29
11-(2- - 0X0- 6, 11- di hydr o- 5H di benZo[ b, e] azepi
ace35 tagte 3 (2. 5 g; 7.37 mmol) was d schved in 40 m] of CH2C12
"preactijvat ed’ descri bed above - .| of
N - (di mrgt hyl r opyl ) - Net hyl car bod nd 1.2 eq.
(1.15 g)| AfLE Boc - 127 pip was added,
m xture Nstir ed at 0C flor 1 h and wor kup, ths
was di | uted| withSH2C12, waderrRIeGi t h [LHEPRAE  dr |
concentrfat ed\_THe resulting crude produc purified by
chr omat dgr ap ili ca gel (CHzC12/ CH30H 0.1 % acet
1.7 g; I%SI - ] = 508.2;

N deothioph dmaphec

= 551.15; 1 HNWR (200 Miz;

8.10 (m
.85 (m 15

epi n-5-yl ]
Coupl i ng
ysi s of
(200 MHz;
m 9H),
3.75-2.80
30 Exanpl e

6, 11- di hyd

n- 5-yl
and

of DI PEA
and the
m Xt ure
ed and

ic acid).



b)
5-{2-[4-(tert-Butoxycarbonyl)-1-pi perazinyl]-2-oxoet hyl } - 6-0x0-6, 11-di hydro
-5Hdi benzo[ b, e] azepi n-11-yl acetate (1.7 g) was dissolved in 20 m of
CH2C12 and, 10 at O0C, 10 ml of TFA were added. After the reaction was
conplete, the mixture was concentrat_eeq and coevaporated 2x with tol uene
(1. 75 QPSOE)SS0s [ MkH+] _ 408.15). The TFA salt was then dissolved in 30 m
of 1:1 toluenel dioxane and, after addition of 2 eq, of DIPEA (0.4 g) and 1
eq. of benzyl isocyanate (0.2 g), heated 15 to reflux. After the reaction
was conplete, the m xture was concentrated, taken up in CH2Cl12, washed with
1 N HC i NaCl—s-04-tH-+er—fted—end—evenor at ed
(0.81 g[‘ ESI - N5=[ M-H+] |=AlBkrevasyiotiidr ol ysFs=was ef { SEPEEVEYEMRSdol ving in
25 m 0{ Z TP [STc] dijoxanel H20, a ng 5 ay. of [ KOH (0.13 g) jand

t

—

heating|to r¢flux. The |gyxture was then“condéntratefps acidified wWith 2N HC
20 and ax!\r}ﬁt\e@_@x w tth CH2C12. The| conbi nggy or gani ¢ phases wer g t hen
washed hith sattirlated NaCl sol utiont-dried—and :

Ye—agarf—eoncentrat eJ, and the

resultihg resigye was stirred with nethyl t-butyl ether. 0.36 |g; ESI-M
[ MFH+] ¥ 527.1 25 1 gENR(ZOO VHz}; O di as{gg eonmer m xtuyre: 8
(ppm 7| 7-@. 4H) ,|°5. 25-4.1 (4H . Y-3. Oldm overl apped by |H20), 2.95
(m 1 H . Exampl e®F B. 16 5-[2- ({[5- (L

H Benzi pidazot -gfy'r y=2-{ttienytmernyl fam no) - 2- oxoef hyl |- 6- oxo-6,[11-di hydro
30 5H-dibenzo[ bjje] azepi{n- 11-yl acet a
11-( 2- tgp 22\Q ?_gt hyll ) - 6- oxo- 6, 11} di hydr o- 5H di b;enzo[ b, e] azepi p- 5-yl
acetate 1Y

) was disso In@9 m off CH2C12 and
as descrjied above - py addi 1.15 ¢8%*° of

N - (di mgt hyl am\aepgopyl ) - N 35 et hyl car'BBdigat de (2.6 g) and 1.6 efy. of

DI PEA (2.5 9). 1 h, 5(am nonethyl)-3-thi ophengcarbonitrile [1.92 g) -
di ssolved in 3 of OW - and a further 1 m of DIPEA were added, and the
m xt ur e ppas—sitrred—at—pPCfor—th Tz8—and thenjat RI. The uSpal workup
af fordeq 66 of yellow oil which was i fi®@d by g¢hromat ographyjon silica
gel (CHAGLR/ GHBOH 1 to Bog 4.1 o; EBF NG IfkH+] = 4@@.15. 5 b) Mpthyl

[10- (2- 41 (¥

i enyl ) mgt hy |

y
am no} - 2- okoet hyl ) -11- oxo- 10, Pli-c'ii hydr o-|5H di benzo[ a, fi] cycl ohep

t en- 5- yIHaeetate—(6—85—pg—85— ot Twas dissotr ved ifn I5 m of py[i dine
and, at |0C 76 g of triethylam ne Jyere added, and |H2S was passefl in for
90 mi nutles. ©H 1l h at RT, the read¢tion m xture wgs concentratefl, and

CH2C12 v dded and re¢ewasypor ated 2x (0.9 g of yellgw 10 foam. The

t hi oam de wa @en di ssplved in 20 nm| of CH2Cl1 2 and,| after additi¢n of 5
eq. of 1.3 g), stirred at RT oJernight. The nmijxture was evapor at ed,
and t he i k upin 25 ol of Gl O—ti-eae—wi—

ROUTT, vt

1, 2- phenyl enedi am ne (O. 197 g) and sti rr ed at RT for 3 h. Concentration of
the m xture afforded 1.35 g 15 of crude product which ? %urifi d@ziy:ﬁ
chr onat agsapduhderfshe geaergefor@lRiGIgy thprstasing mederipls E?‘\’é}?,o §P§R76ﬁle 1 =
551. 15. dral wsi f 8F bRjanicosherpikirg &nbwnaoahe gkilled wdrker as
exa Iesg%ﬂagllga@e greeg’grrél(ggﬁrﬁg%th%s 20 g of 3.1 IS? %rtl)g 'Iv%l\gY_IW :Tomit:y d@f KOH
at RT. \Weskdpedirid gtandandcmorks syehidk for y@@MRIBy | C {silica gel:
Bi schof f?ﬁag%%ﬂgﬁ e Hethie o4 Orriekié-veddg NnStutthant or GA3CHI HAglvanced, Ggani¢i c
act d) afChemiestry’(’),'42tr% Egdit?gn,Wi?eyrEqélénrs.eguﬂﬁgrdbﬁ%baralﬁgh‘*@hB%‘ Htd al§o5é|gscil5'e.d
in R. Labrock [sic], "Comprehensive Organic Transformations”, Weinheim 1989, in
10 particular the preparation of alkenes, alkynes, halides, amines, ethers, alcohols,
phenols, aldehydes, ketones, nitriles, carboxylic acids, esters, amides and acid

chlorides.

The general synthesis of compounds of the formula | where A—E— represents B is
15 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 can be bought.



25 1 HNWR (200 MHz; DWVMSO d6) diastereomer mxture: 8 (ppm) 8.85 (m 1 H),
7.79-7.2 (m 14H), 4.85-4.3 (m 6H), 3.5-3.1 (m overlapped by H20), 2.95
(m 1 H. Exanple I.B. 17

(5-{2-1({4-[ Ami no(i mi no) met hyl ] - 2-t hi enyl } net hyl ) am no] - 2- oxoet hyl } - 6- oxo- 6
,'11- di pdbss08895H- di benzo[ b, e] azepi n- 82~yl )acetate [sic] (31)

Met hyl -[ 5- (2-{[ (4- cyano- 2-t hi enyl ) net hyl ] am no} - 2- oxoet hyl ) 6- oxo- 6, 11-di hyd
ro-5H di - benzo-[ b, e] azepi n-11-yl ] acetate and the correspondi ng thi oam de
were prepared in analogy to Exanple 16. 35 Met hyl
{5-[2-({[4-(thiocarbanpyl)-2-thienyl]nethyl}am no)-2oxoet hyl]-6-0x0-6, 11-di
hydr o- Sdidinhe nziek brittdsathe Ry Athbdisydf camploahds 62the fgrmulaén gemeral.in 30 nl  of
CH2C12 was stirred with 5 eq. of CH31 (3.3 g) at RT overnight. The m xture
was - 129 evaporated, and the residue was taken up in 20 m of CH30H,

m xed v@¢Henfe 27 g of ammoni um acetate and again stirred overnight.
Concentration of the m xture afforded 1.44 oh the crude product (ESI-Ms

[ MEHH] = e47n ., The methyl ester was t@ke?ﬁ' &m 10 m of di oxane and,
after adfd e 15 m of 2N HCl 5 refl U, 7% h.rhe ni xture was then
evapor at gd Rt,.he resul ting residue Ve i by MPLC (silica gel:

Bi schof f "Pront opfep 60- 2540- CH3Epta§st p el ugnt: CH3CNI + 0.1 %acetic
acid). 0.12 &—kSh'WB cwese] = 463.05, 10 1

“RVER: B o %22SC DVsO- d6)

di astereomer mxture: 8 (ppnm) 10.5-9.1 (broad), 9.0518.8 (m 1 H), 8.35 (m
1H, 7.7-7.0'(m 1 OH), 4.95-4.15 (m 6H), 3|Ma2e90 (m overlapped by
H20)) 2.70 (m 1 H). Exanple 1.8.18 15 {5-[ 2- {g;f;-'eﬂ")

H Benzi nmi dazol - 2-yl ) - 2-t hi enyl ] net hyl } ami no) - 2-¥¥%oet hyl ] - 6- oxo- 6, 11di hydr o-
5H di benzo[ b, e] azepi n-11-yl }acetate [sic] (32 Methyl

[ 5- (2-{[ (4- cyand 2- tchi enyl ) met hyl | am no} - 2,0g0eghyl ) - 6- 0xo- 6, 11- di hydr o- 5Hd

i benzo-[ b, e] agepi N-{L-qyl ] acetate (0.5 g; 1.0 ) in 30 mM of CH30H was
refluxed 20 with 0.2 ni of sodi um met hoxi Be~gol yren (RP% in CH30H) for 7
h. Then 0.2 g ®f  I72pRenyl enedi ani-fe—bishygls tde was added, and the

m xture was again ygefl gﬁeﬁ z)g_googpout 8 h. Afitef the reaction was conpl ete,
the mxture was concerdtPalel™aid t he remai ni ngrestRitRH\WEO0SG;i fied by
chromat ography on sqjlica gel (CH2C12/CH30H 1 to 3% . 25 0.13 g; ESI-Ms

[ MPFH+] = 551.15; Hydrolysis in 15 m of 3:1 diokane/H20 with 1.5 eq. of KOH
(0.02 g) and purification of the crude product pgchdileea(nsilica gel:

Bi schof f Prontoprep 60-2540-C18E, 32 Nm eluentf CH3CN H20 + 0.1 % acetic
acid). 30 0. g ESI-M5 [ MrH+] = 537.15; Dl_g (200 MHz; DMSO- d6)

di aster eoger Natyre: b (ppnh,. 018.8 (m L N8 .} (m 1 H, 7.75-7.0 (m
14H), 4.8% nt 6H), 3.7p.x-§om overlapmed Py *H20). 35 Exanple 1.B.19
{ﬁ- I[ 2- ({[ & X d'Gﬁazo[ 4,5- 3]_E¥u_d4-g-—2-ifl ) -R2{Mm H‘] met hyl } - - amm no) - 2- oxoe
t - 6- 0x06, 111- di r o- 5H-di ben , €] azepin-1}- acetate [sic 33

. 1§0] Lx(chan%,-coosa, oMFD, €] P 2L cmL‘nj‘?,,-corgsca1 I (33)

1] v

Building blocks of type Il (for XL equal to CH) are known and can be prepared by known
methods starting from appropriately substituted or fused 1H-azepine-2,5-diones as
described by way of example e.g. in J. Med. Chem. 1986, 290, 1877-1888 or DE

10 1568217. 1H-Azepine-2,5-diones used to prepare compounds of type | can either be
bought or be prepared as described in the following publications:

5H-Dibenzolb,e]azepine-6,11-dione and substituted variants according to J. Med. Chem.
1965, 8, 74 or Gazz. Chim. ltal. 1953, 83, 533 and 1954, 84, 1135; 5H-pyrido[3,2-
15  c][1]benzazepine-5,11(6H)-dione according to Liebigs Ann. Chem. 1989, 469-476; 4H-
thieno[3,2-c][1]benzazepine-4,10(5H)-dione according to Eur. J. Med. Chem. Ther.

1981, 16, 391-398.



Anal ogously by reaction with 2,3-pyridinam ne. 32 ng; ESI-M [ MH+] =
(5%8..411; H)5 18%[\'?/5)(%0&) NH? DMSO- d6) di astereoner m xture: 8 (Lprr) ]8 95-8.8
, 8. , 7.8-7.05 (m 13H), 4.75-4.1 6H), 2.95
Exanpl'e |.B.20 10 [5-(2-{[4-(1 K (m 6% (m 11
It;l- Ben2|0615g/%?§59 2-yl) benzyl ] am no} - 2- pgget hyl ) - 6- oxo- 6, 11- di hydr o- 5Hdi benzo[
,elazeprn-11-ylJacetate [sic] hydrochloride (34) Anal ogously by reaction

with [4-(1 H benzi m dazol -2-yl ) benzyl net hyl am ne [sic] from buil di ng bl ock
14. 15 40 ng; ESI-M5 [ MrH+] = 531.15 1 H NVR (400 W; Od%)r

di ast emdenesnveisionute Il ¢ capied eutdsy Bydroganatingrhe double rﬂ% ypder ptandargs
13H), .‘}:ozgitién%._lg{é‘ﬁlﬁosﬁblgffor(t'f'ﬂs b riike @€ Bxwariints Whidh2ire khoWa-pef [sé-tut

H benzi , 3-thi - 2- I1-am -2 = -
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|.8.22 (5-(2-(4- i i '
H Benzi éﬁ _gggéégéc&]‘%aﬁ?l?rioﬂggétlzqnokno(taqeh)elre)s-eg? (e)x%f- %1&);/0 dﬁdhygrg?tglﬁldic?argr?gol[sb, e]la
zepi n- ma}rycqlad\epeetf@rf%u c] (36) Analogously by reaction with 4-(1
iﬁﬁ/&zk%gaﬁ/ﬂz-z-yl )aniline. 35 100 ng; ESI-MS [ MtHt] = 517. 15; - 131 1
. DVBO- d6) di ast ereoner. nj. e r 10.6
(m 101 Roivents hieh ay, o9 v5ed sy i i ifer SoPRD sl &5, fpPiple
3. 75- 3. Rydrotarbuns lsappes hyxar@0hepane, peiroleur) ethsr, Belugppebenzane on xyens”
[Mif)h {Iz-f*["ﬁfi?‘itﬁﬂ b NSTORRRONS Such |35, ishjoroethylens, 12 dieN e At ot
di hydrotanaculoudnzoqmqr@mrm.4pmh§>zerﬂr3ﬂ@¥19 ]%!E%J?%{%esﬂ 5L etraiofGirdhot !
Lib( 2|- ?ﬁ?@ﬁ%"ﬁ{; ?fé i Eﬁb%néb'lutﬁmg-&étéﬂkbﬁtw;r ethf-sulithes iiethyl, ether, méthiybz epi
- 4 ) 2. ' A% '
and]g at teributyh edery ¢iso ' %{EFF@?‘?‘r%ﬂ\rz’fﬂ%gi?%?@éag@é’gp egﬁ(ﬁ ﬁgéhm'[%\(gt:ur e
\lq_/az sti ket rmlt g%}’&ol};mbnaﬁnetﬁyh.etmcbrt monoethy| ethel, ethylene glycol dimethyl ether,
enzi JLE3ERL sqen AL IRBIAE T RAHE. NEmleR! SLEA LAY sy ofafideui(Da
bl ock 146fI®BeS ‘Eﬁ/ S35CHor) and . 6 mmf DI P % (M
50C dimethylacetamide or ace?amide; sulfox?deos suchEéA\svgr?\eIh% ls%\ﬂ%)c(iidgy ssuﬁflo{arnle;n g at
pyridine, N-methylpyrrolidone, 1,3-dimethyltetrahydro-2(1H)-pyrimidinone (DMPU), 1,3-

20  dimethyl-2-imidazolidinone, water or mixtures of said solvents.

Compounds of type IV are prepared by reaction with compounds of the general formula
A-E-UE (VI), where the UE radical is a conventional leaving group, for example halogen
such as chlorine, bromine, iodine or an optionally halogen-, alkyl- or haloalkyl-substituted
25 aryl- or alkylsulfonyloxy radical such as, for example, toluenesulfonyloxy,
trifluoromethanesulfonyloxy and methylsulfonyloxy or another equivalent leaving group.

The reaction preferably takes place in an inert solvent with the addition of a suitable
base, i.e. a base which deprotonates the intermediate lll, at a temperature in the range
30 from -40°C to the boiling point of the appropriate solvent.

The base which can be used is an alkali metal or alkaline earth metal hydride such as
sodium hydride, potassium hydride or calcium hydride, a carbonate such as alkali metal
carbonate, for example sodium or potassium carbonate, an alkali metal or alkaline earth
35 metal hydroxide such as sodium or potassium hydroxide, an alcoholate such as, for
example, sodium methanolate, potassium tert-butanolate, an organometallic compound
such as butyllithium or alkali metal amides such as lithium diisopropylamide, lithium,



15 for 2 h. The mxture was diluted with CH2C12, washed wi th H20, dried and
concentrated. Chromatography on silica gel (CH2C12/CH30H 1 ~ 8% afforded
1.3 g of a pale brownish oil (ESI-M5 [M+ H+t] = 546. 1 H NWR (400 MHz;
DVBO-dg): 8 (ppm 8.45 (t, 1 H, 8.15 (d, 2H), 7.05-7.7 (m 16H), 20 4.75
and 4. @?8 faeBod, 2H), 4.45-4.55 (m -84, 3.55 (s, 3H). Exanples [sic]

|.B. 24 ]5. (2-{[4

H Benzi m dazol - 2-yl ) benzyl ] am no} - 2- oxoet hyl ) - 11- oxo- 10, 11- di hydr o- 5Hdi benz
o[ b, e][1, 4] di azepi n-5- acetic acid, acetate) 25 Methyl [10-(2-{[4-(1

H benzisedia or PQWEWBE%‘?{’["]"&FHYM}’ DamigRoet hyl ) - 11- oxo- 10, 11di hydr o- 5H di benz
o[b,e][1,4]diazepin-5-yl]acetate (1 g; 1.56 mmol) and 0.15 g of KOH were

fluxed in 30 1.d 0 f t i xt
ind ciSlRDatABHerolerive SRR SE e et ]s6e Bebly) rEfE i ur €
Pr ont opheRobibotpds 3ehEh8heraBBbrpmia ElWkere: SGHICHGHaLoCH-Canlren kenayl.d)

s ST BB g, 2

(d 2H) 71577(m 16H), 4.75 and 4.60 (each d, 2H), 4.45-4.55 (m 2H),
2.1 (s, gg % &% § tﬁétlclstEatgéy Neniwydunds of type | can also be prepared
enz
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= 571. 2of Althertaes| pacq man]aldgyBo e reactlons described in schemes -7

[ 10- (2-{[(2-{[ Am no(i m no) net hyl ] am no}-1, 3-thi azol - 5- yl)nethyl] am no}-2-o

xoet hyl ) - 11oxo- 10, 11-di hydr o- 5H di benzo[ b, e] [ 1, 4] - di azepi n-5-ylL] acetate
[sic] 2@drepaunidsiofitypeakinivish X6 15 "Bcaszé\PfGrfJa[fed 2% shofif i sdhernd 2!
{[4- (am nonet hyl )-1, 3-t hi azol - 2- yI ] guani dine [sic] (bishydrochloride) (39)

af forded. 0. 09 zq ESI-M5 [M + H+] = 535.15. Exanples [sic] 1.B.28
20 Scheme

o]
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The synthesis starts from compounds of type VIl which are either known or accessible
to the skilled worker by known methods as described, for example, in Pharmazie 45 (8),



1 darol -2

ni dazol - 2-yl am no) - 3- oxopr opyl ] am no} - 2- oxoet hyl ) - 6- - -di

5H di penzo[ b, e] azepi n-11-yl Jacetate [si 3:] a) 440 ?/rg)(?. gX(r)mgi )1101(cjl hydrozs
1‘1-(2- nmet hoxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5Hdi benzo[ b, e] - azepi n- 5-ylI

acet a%{@ﬁ%aq;\g?e dissolved in 15 n _gf DM, and 0.3 m of DI PEA and SZS
I?:'HA dded. After 30 mn at roomtenperature, 30 3-am no-N(1 "
I i m dazol - 2-yl') propanam de 42 (200 ng, 1.3 nmol) dissolved in DMF is [sic]
slowy added dropwi se, and the mixture was stirred for 6 h. 1t was taken u
in et hydoreebaise. ANglatahavithea dospalet ofthevgeneraiformia X3 (Ui T FoRyAEgAA P

sol ution., the organij ' i i ibedrfdmi
osi aueaiia P a devitr o3 FE B, e e et hyl
et?er Ep@puﬁ/gpg sabgtanegeolibypeflV nesk ks inobX: metw%éeﬁv?'a}nf?a&%%fﬁe 'awg%%k%d {220
ny) . 5‘181‘:51"? %ﬁ@é@}@%ég‘? -133 b) 1.B.28a was dissolved in 5 m of THF,

and a LiCH (1.89 mol) i '
. . 1. I n aqueous sol ution was added.
Thes m xture was stirred at RT until the reaction was conpl ete and was tﬁgn
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1L ORBHE L B, S b by meg i iackaner b
MPLC af presgage 16@Mgeidiingirg [qggag,]ﬁrgye%%{@y%ﬁ 8Fga%ggag'§un§f‘%sfﬂgl %)kié?ﬁfblépn by
513 [ CiethfiBonie! pircwed.caidopropfaihylaming, rilmgihy marpyo fEar HAINS: dicfiPopy1 )
AlS6 be %gnéf?éieﬁ%didlaeé]% QB AZER! dIkaliheYdarCRbRA @iydroxide, carbonate or
25  bicarbonate or another weak acid salt of the alkali metals or alkaline earth metals,

preferably of potassium, sodium, calcium or cesium.

The reaction time is between minutes and 14 days, and the reaction temperature is
between -40°C and 140°C, preferably between -20°C and 100°C, depending on the

30 conditions used.

Examples of suitable inert solvents are hydrocarbons such as hexane, heptane,
petroleum ether, toluene, benzene or xylene; chiorinated hydrocarbons such as
trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloroform, dichloromethane;
35 alcohols such as methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers such as diethyl ether, methyl tert-butyl ether, diisopropyl ether, tetrahydrofuran,
dioxane; glycol ethers such as ethylene glycol monomethyl ether or monoethyl ether,



5 Coupling with 4-(am nonet hyl)-N benzyl pi peri di ne-1-car boxam de (43),

cl eavage of the tert-butyl ester with TFA and purification by MPLC afforded

0.46 g; ESI-M [ MrH+] 569. 25. Exanple 1.8.32 10 5-[3-({[5-(1

t Benzi mi dazol - 2-yl )th| en-2-yl ] met hyl } am no) - 3- oxopr opyl ] - 6- oxo- 6, 11di hydro

-5H-di mgygd%g] azepin-11-yl acetate-@gupling with [5-(1

Ie—l-si)gpz:Mp} ha'zl'lglA- Z-él ) thi ]?-n- 2-yl] rrEt hanam ne (45), cleavage of the tert- butyl
and purification MPLC afforded 70 - =

551. 15. Exanple 1.B. 33 5- [3-({}(4-y "0 ESI-NB [MTR] 15

H Benzuethylanalglmcqilcymmfyhﬁﬁl%n BENRY ISHEH 3o PeatopRoBHIARRNE: 8Mides 8YSA #Shydr o
H-5|t;|_eﬁ|2|b§n ? Zﬁf tﬂjlﬂﬁ) Edlmém glaabRardife Gpuptianddayi fitnildsdsuch as acetonitrile;
I en-

est er vi4liexifies aﬁ‘dmc urdst i gist %ﬂf%] af?ugﬁfi)@& 26@%&9@@%@? er1t3buty|
551 15 d|%tﬁw%trfaawmwz(ngl)wnmnqmcmar(wmd) ara3-digyethyl- EKalﬁlpz@ldun@tal nEB@arrpl e

[ (%qu?%%wa%otrgénr r(1)anr§/ rp PlFt)rgPIer(1jzlenne4 es} rsﬁgucﬁh Ias ethyl acetzate watterr] |
- 0X0- 6, drlchixtyres of Skidddiant®| b, e] azepi n- 11-yl gce}et at eyBOag‘oEg} i ngoé?e -6
11- ( 2- met hoxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] azepi n- 5-yl

acetate (3) with 4-(am ngnet hyl)-N- di 1-
ester clbavigtectve %ﬂ‘&%é&%wy‘ﬁ{ﬂ’?? E’@ai‘%/%cﬁ a %g.jl ‘Ifogﬁemc%"r' ?éré%%ve Zgﬁ-o%%
foam E?‘o‘h@ tgl\/llﬂ'é'l']skme5550r25r fﬂﬁrli ]E)Gq:ﬂm#aesﬁntlﬁbﬁﬁ as are also described in the

en ar yl ] am no} net hyl ) benzyl ] am no} - 2- t hyl) - 6-
oxo1% 1?9&%?’5‘@%—%&%@%@ lﬁg{azepi n-11-yl gc?at at ey ]-135 }Couploi(gg 01}/ %3 °
with N-[4-(am nomet hyl)benzyl]-N -benzyl urea (40), ester cleavage and

?Bﬁ% gqg«gq},wg%ro%m[g @g%eg;gz% #E&FE)S' iR tAe @3nthoRhde of Bhé Eorfraganv Sv 1VHahtR/II

m xture: 0
6. 656. 5 lkewlng)akempmmumr(?ﬁn itigns knoyin to, *%ﬁﬁn?"ﬁfaﬂ W%‘k%’5a"‘graf§°r Sfohd, 1
EDO«Z) gegtg Olé B @El‘?ene@fﬂgmﬂu%gh "lBréiﬁctixgé Groups in Organlc Synthesis”, 2nd Edition,
- Oxo- X yridi n-2-yl am no) pi peridin-1-yl]ethyl}-6,11-di hydro-5
Hdi B'énz !!f‘-‘yeﬁ‘ ﬁgéﬁ acetate Coupling of 3 with ! v d
2- (pi peridin-4-yl am no) pyri dine (46)) ester cleavage and subsequent

E;J;'n;: gq%rope%t'ggﬁg&{p%d? CE\ % 8cq f& s3-cfikd N-trAiRal BRlind/Prdtbbtive] group$hdse 15

H- Benzi rpreferied-for m@aﬁe@%&m\m PaRpiBcarkonybidyr9ety B, 11- di hydr o- 5Hdi b

enzo[ b, e] azepi n-11-yl acetate

20 SGq and SGy are so-called C-terminal hydroxyl protective groups, and these are
preferably Cq-C4-alkyl such as, for example, methyl, ethyl, tert-butyl or else benzyl or
trityl, or else polymer-bound protective groups in the form of the commercially available
polystyrene resins such as, for example, 2-chlorotrityl chloride- resin or Wang resin
(supplied by Bachem, Novabiochem).

25
Acid-labile protective groups (for example Boc, tert-butyl, Mtr, trityl) can be eliminated -
depending on the protective group used - with organic acids such as trifluoroacetic acid
(TFA), trichloroacetic acid, perchloric acid, trifluoroethanol; but also inorganic acids such
as hydrochloric acid or sulfuric acid, sulfonic acids such as benzene- or p-

30 toluenesulfonic acid, with the acids generally being employed in excess. In the case of
trityl it may be advantageous to add thiols such as, for example, thioanisole or
thiophenol. The presence of an additional inert solvent is possible but not always
necessary. Suitable and preferred inert solvents are organic solvents, for example
carboxylic acids such as acetic acid; ethers such as THF or dioxane; amides such as

35 DMF or dimethylacetamide; halogenated hydrocarbons such as dichloromethane;
alcohols such as methanol, isopropanol; or water. Mixtures of said solvents are also
suitable.



20 Coupling of

11-(2-tert-but oxy- 2- oxoet hyl) - 6- oxo- 6, 11- di hydr o- 5H-di benzo[ b, e] azepi n- 5yl
acetate (66) with N-[4-(am nonethyl)-phenyl]-1 H benzim dazol -2-am ne
(hydrochl oride) (47) using HATU as coupling reagent, ester cleavage with
TFA andygsarsogsseat i on of the crude pred@@ct by MPLC afforded 0.4 g; ESI-M

[ MPkH+] = 546. 25. 25 Exanple 1.8.38 Methyl-[5-(2-{[4-(1

H benzi m dazol - 2- yl am no) benzyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6, 11di hydr o-5H-di b
enzo[ b, e] azepi n-11-yl acetate 5-(2-{[4-(1

H Benzi m dazol - 2-yl am no) benzyl ] am no} - 2- oxoet hyl ) 30

6- oxo- SrHelteﬂrh;tetdme Fd1- tH e be nzaftibne jsabetpicen 11D°Cl arak 8943, epréfeBaldy i theoraggeo. 16
ol ) %MSUS@Q? gd,;dg 5 m of CH30H and, after dropw se addition of 0.02
m of sen FRT for 48 h. For workup, the reaction m xture was
evaporated and stirred with n pentane (40 ng); ESI-MS [ MtH+] = 560.25. 35

| eBe%ésla%ﬁ_ gor()fec{ {ré Og&raup? yslu]ctg1 rr?sn (;Snog are cleaved treatment wrth or anic

H-B nzi m en oxoet h g é - OXO- % c}i t 0- 5Hdi b
enzo[ b, er]ntm@mutrhm meétwéqram@, diethylgmingumorpiplia par'é)'neﬂf‘% 0% solutions
HbelrlZI in GpB0I7 %rxcbnlrlperrharte tdre’:lmrrlﬂeéél)rdacirohbos|bé|dar)reéma)3°g§an1gl56ﬁ0|',UBai
coupling rea cl eav ykh ester in analogy to Exanple |.B.
and fil 8%&@8 'B#hq f?é‘gﬁg‘%g‘t’??%ét@aﬁg?% ‘#oduct t hrough a Chromabond Cl1 g
cartridge 5 afforded 0. 24 g, ESI - M5 [ MtH+] = 525.6. Exanple |.B. 40
b b

ﬁ% é@;%rgtecﬂve %rouR anrll]er%BI gr eth)él arei Qrete(g?(%l)_/ cleaved yd]{(oa s’|5cl—|d| be
nzo[ b, e]\w@hﬂsﬁ, mlamm%ﬂl;@pmeg 1 CHapes ,pgefgfably used are alkall metal or” alkaline
11-(2-tg ? %té’?‘ﬁtjd?oﬂef&etpfﬂé’#e)ab@y 40+ KIH & Diok;0- 5H- di benzo[ b, e] azepi n- 5-yI

acetate (66) W th NI-(1 H benzim dazol - 2- yI)butane 1, 4-di am ne
(trifluoroacetate) (49) using HATU as coupling reagent cl eavage of the

t ert - butpd s@séms uasd apelall tbaadrtionalbhett Belveassuchrag, mrmrrmtmdmdroqaybm MPLC

affgé F(egu??(aggﬂeﬁrhem Cg{tMeH"' etr | Lilra gtﬁ ]tgluléfﬂ?”maﬁz%neBof”xglenﬁ h|or|nated

car' bon?l/) am no -6-0x0-6, 11
- d| hydr byékodiatmmso (ich] saseptrigh qu/thylaeet at.é- dz@ eregangg tstrach oromethane

11-(2-tg ?bé@utrﬁxwaﬂ%ﬁr‘éut%é Sicon&s 6sddkr dshybtivaridtt fétt’ﬂﬁ@loisbpﬁdtﬁhﬁpl n-5-yl

RS E VR It P SRV TN
Ergdulcts r?\ngiﬁhloﬁwt laHer! astratiudirofurant, hergkﬂtraoglym btheré osuwbhd a8. eﬂhy@rtef glydoht | y
ol iaerbeny. Grer PhBIiEE Fitcstiiene MRt WBheinyt Andl kesdrissiducrlds,

r 0- 5H didretone] buédreonepiamidas )euclaca@t éwtb;ﬂfognamrdm@)wﬂ dlmethylacetamrde or

11-(2-t I |H8Xﬁ“trﬂk X061 By gbeﬁmﬂme §u|iolad@st§uéhca55din@t%$m&me]mewne5 yl
b
et b A B el T

af f or dech-pRidaEslidioineMBitidvicdn]poan88 &u2h. as3 hittbraethare lor Blitt@benzene; water or
GHse ' X fhiay! Be TBYAMhdEstisN0) et
hyloj&%G 1 B”’H%ri éHgogge%%oggam?azdéayhﬂ%f X?,%Téﬁ&éiélgér 2y de é
depending on the solvent or mixture thereof used. The temperature for these reactions is
generally between -10°C and 100°C.

Protective groups which can be eliminated by hydrogenolysis, such as
30 benzyloxycarbonyl (Z) or benzyl can be eliminated, for example, by hydrogenolysis in
the presence of a catalyst (for example a noble metal catalyst on active carbon as
support). Suitable solvents are those indicated above, in particular alcohols such as
methanol, ethanol; amides such as DMF or dimethylacetamide; esters such as ethyl
acetate. The hydrogenolysis is usually carried out under a pressure of from 1 to 200 bar
35 and at temperatures between 0°C and 100°C; addition of an acid such as, for example,
acetic acid or hydrochloric acid may be advantageous. 5 to 10% Pd on active carbon is

preferably used as catalyst.



-137 Coupling of

11-(2-tert-butoxy-2-oxoet hyl)-6-0x0-6, 11-di hydro-5H- di benzo[ b, e] azepi n-
5-yl

acetate (66) with N-[4-(am nonmethyl)-1, 3-thiazol -2-yl]pyridin- 2]am ﬁe Y

(bi shydrochloride) (51 ), TFA cleavage and chromat ography by RP-MPLC

afford , ESI-MS [MtH+] 5 = 514gd45. Exanple |1.B. 44

6- Oxo- @8?(%85%92 ({[2-(pyridin-2-yl an’iS%o) -1,3-thiazol -5-yl]-nethyl }am no) et
hyl ] - 6, 11di hydr o- 5H di benzo[ b, e] azepi n-11-yl 10 acetate Coupling of

11- (2-tent - but oxy- 2- oxoet hyl ') - 6- oxo- 6, 11- di hydr o- SH di benzo[ b, e] azepi n- 5-yl
acetate (66) with N-[5-(am nonethyl)-1, 3-thiazol-2-yl]pyridin-2-am ne

LT or ddies @%és‘?seégﬁé@nﬁﬁj[%mmqy@glgmrgw BREE RERPY risth & KRl (o

5- ( 2- {[tmeskﬂlam\mwem the) breilding Pm(ﬁdﬁse ean ﬁ%%’ngei%‘pﬁh@h%ﬁ f’b%?'"er‘n’o?yz 0X0

ethyl) nﬁetﬂwé,kﬁéwaMrtﬁeﬁhtrdm@nmé laysihez@pofiscinie \df thewst huiding blocks is
(trifluoroacetate)

but 8xy-desesikrd hX/N")ayé’QG%Bmﬁ‘el"l‘qm ﬁ§EﬁrH‘('%ﬁ‘-ﬁ.aﬁ%%é'RQo[b e] azepi n-5-yl acetate
(66) with [4-(am nonethyl)-1, 3-thiazol-2-yl]guanidine (bishydrochloride)

() TS e AR fg%qrﬂgﬁtggégnawpsre@@nmﬁe abhipouRds 3PtyarV BRH-WE

5- ( 2- { [4re-4 hatarpo(adidahotheetadioal Entaibe1sitbesizad, viascgmpoyndsngf Rsi ¥V!2- oxo

g]E h31/|1) ar‘?ﬁﬁﬁefrc%ﬂr i Hb!ﬁ’étgry'{_"é‘al‘iio? Rz adids @m@\bﬁ@ﬂam Larbdxyhe esteteoBfit@esi i ng

SH-18 bed@@[ltge@]nq;g %ﬁ hli%ij(l? ?od% llgd?\égye{;m% rge ¥1ﬂm%er of preparation methods
N- [ 5- ( agreruuBetibEd Jin HeiltihiHauden2Agy g Mathaienedgradrgpaisclen hemis” (Vod)E@ind

EF'[A‘ZCL{G ﬁ/raﬂs( %%Srr\gneeds Qs GrbolE bMktbthiophédes, Lturak¥20pyriolés; Bvéil B2
HL Benzi Quitetings, 2eyridinesedl] EBhysqxarples) oraznles, dthinzrlese Ryazoles: iMifazplfsSosH- d
'1 16?50[59991%%?8#&%1 %ﬁre?ﬁﬁ% S theréb?%@k‘:&bﬂi&ﬁol@ﬁ thiadiazoles and triazoles;

- - 6- 0X0- 6,,11-di hydr 0- 5H di b, ‘?LE’éle 5yl
acetft eVob6)ESi t Ryridgzinesy ma@ﬂﬁznqﬁ déE%’F'"?s 1 §3ARUNRR | @?‘ﬁaﬁ@g{n r?g"?é
gu'ELd' ngep%é&hat‘i\fbsatndreBFAarml marinegR Talef inkdgel o8 thase; fragBhentstg Fhgar also 4. 25.

6- Oxo- 59?566’%#‘? Fping. (Tr(ar%fjr fugetion, dengr?'H oy ﬁy 'f%‘}%‘{%ﬁfg b mert]t%q[dﬁykrso;vnq nol e
t hyl } - 61dlthei dijittidowdidedi benzol b, e] azepin- 11 yl acetate Coupl ing of
11- (2- Pert butoxy-2-oxoet hyl)-6-0x0-6, 11-di hydro-5H di benzo[ b, e] azepi n- 5-yl

10 et eabd e .
(17501 udppsissiole gp‘ia?rs@ééra%a&é‘s@k?@@lag b bl acrenPad BRI °
527. 25. W gul%hcﬁtlé}ﬂs

5-(2-{Met hyl (pyridi n-2-yl am no) et hyl ] am no} - 2- oxoet hyl )

5-(Aminomethyl)-2-pyridinecarbonitrile according to WO 95/25426,
5-(Aminomethy!)-3-thiophenecarbonitrile according to WO 98/06741,

25  5-(Aminomethyl)-2-thiophenecarbonitrile in WO 95/23609,
2-(Aminomethyl)-1,3-thiazole-4-carbonitrile in analogy to WO 98/06741,
3-Oxo-5-isoindolinecarboxylic acid according to WO 97/37655,
3-Amino-2-pyrrolidone according to WO 98/44797,

Spirocycles such as 8-(aminomethyl)-2-oxa-3-azaspiro[4.5]dec-3-en-4-yl acetate and 7-

30 (aminomethyl)-2-oxa-3-azaspiro[4.4]non-3-en-4-y| acetate according to WO 97/33887,
[5-(2-Aminoalkyl)-4,5—dihydro-3-isoxazolyl]carboxylic acid and acetate, [3-(2-aminoalkyl)-
4 5-dihydro-5-isoxazolyl]carboxylic acid and acetate according to WO 96/37492,
1-(3-Aminoalkyl)-1 H-indazole-5-carboxylic acid according to WO 97/23480;

Ethyl 2-amino-1,3-thiazole-5-carboxylate in Kushner et al., J. Org. Chem. 1948, 13,

35  834ff;
Methyl 2-amino-4-pyridinecarboxylate in Podany et al., J. Org. Chem. 1986, 51, 2988-

2994;



15 6-oxo-6, 11-di hydr o- 5H- di benzo[ b, e] azepi n-11-yl acetate Coupling of
11- (2-tent - but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] - azepi n- 5yl
acetate (66) wi th Nl-nethyl-N2-pyridin-2-ylethane-1, 2-di am ne (acetate)
(56), 'TFA cl eavage and RP- MPLC afforded 130 ng; ESI-M [ MFH+] = 459.25. 20
Exanpl e 1.B.50 . 89.-
6- Ox0-0950806%8- 2- {[ 4- (2- pyri di nyl am ﬁo) benzyl ] ami no} et hyl ) -6, 11- di hydr o- 5Hd
i benzo[ b, e] azepi n-11-yl acetate 25 Coupling of 3 with
N-[ 4- (am nonet hyl ) phenyl ] - 2- pyri di nam ne (57), cl eavzcgme of the rret% ester
in anq%QWhEQanﬁﬁé@%ﬁidine%alb@@(bté iith tHaatkirenebal. t heOre ehamn 49 ute IFhduct
t hrough™a romabond Cl1 g cartridge afforded 3 ng; ESI-M [ MtK+] = 545. 3,
[ MFH+]332;507. 2, 326.0, 254.1. 30 Exanple 1.B.51 Methyl
( 5- { 2- [pe i b{dpeina - pyrimid)neaatbonylaleaini Do RBABIAA. ) ani no] - 2- oxoet hyl } - 6- oxo- 6, 1
1di hydr.o-5H.di ben : i3 iz CryaKRintogel | n, 3f2-317% t h
N 4 (MR P ERE R By e %??rai 1 or paEELA! Sl G85oandrs
purg f i Egtyl Gnamfnot‘né—tbiaa@lé-%ﬁfﬁ@@é‘l'a'@y‘"cgfi t%g? ap‘ﬁy on silica gel afforded
550 mgﬁ? | VS [ MtK+] = 615.2, [MrH+]: 577.35. - 139 Exanple |.B.52
(5-{2- -{[ (Benzyl am no) car honyl ] am na} ben ' - A _ Jclerfxo-6, 1
1- di hymm(aﬁ@nmpmy&%%wq?ﬁ%f%&%%ﬁ g‘t Eg%%rﬁ@] é‘?'v@%ﬁ%’?ﬁﬁ‘i“ of the
met hyl | ggt fgo7 r7ONE9-BEP4, in analogy to I.B. 1 and purification of the crude

Eft.
g;gggfg-gz@%%%zo (1 P19 Hadl in FRhrd/Bt LM+ Med. @Wen251 97111107663, 35.

{440 ({1027 Car boxymet hy| ) - 6- oxo- 6, L1-di hydr o- 5t di benzol b, e] - azepi . 5y1 ] ace

tyl ' 1 ani:li-nod G haswiet Beal( th Org uOhemc £958.80, 288@80hg of
1 S VR g ioecd %ﬁ?@?‘?@?‘a_ﬁ o e iyl Il
acet at emetaw)zmmpqvmnwﬁﬁ% Pﬂ’§/¥§t9;5’|’1&lﬁ%?|‘%3£'ini ine (bis édro hi ori de)
(59), A -q!3?41‘{}?,9&a@éld-aawrbfji(y]”nta'cimindﬁehim/\ghu@b'"'prlﬁﬁh 53o§3v RP- MPLC
<[51f5f ?;???gmi%o'avﬁ'ﬁ(%zf e-g-'\c/:t\lrgrc]xyi'c aofinuslgehlo;= 472. 15.. Exanple |.B. 54

H henzi siagaaepyridle-2)deebaylit anidrio})- Mx@héﬁhww’@%ﬁgé%a 11-di hydr 020

SH-di b , IE Eadigi a0Cimert arfd. 3901 #4,[74; ( 5- chl -1
hene WU IS om0

-neth i f d
cl eavage-MdthylHfeamind Ca&qxéligfﬁif:]gg {I‘]Bgye‘?egegra"t ‘Eq'rgg% gbﬁggh%‘gé%ﬁngg - VS
[ MrHH] © 565. 25. 25 Exanple |.8.55

Conversion of compounds of the general formula Xl and XI|

20
HNRE3-(CRE4RED)H-HQE)-(CRESRE )gWE  (XD)

NC-(CRE4RED)-1-(QE)K-(CRECRE g WE  (XI1)

into compounds of the general formula:

25
A-NRE3-(CRE4RES)-(QE)k-(CREGRE)g-WE (XII)

A-(CRE4RED)f-1-(QE)k-(CRECRE!)gWE ~ (XIV),

where WE is COOSG2 or NSG3,
30 .
o the skilled worker and described, for example, in

can take place by methods known t
in the case

WO 97/08145. These building blocks can then be converted either directly -

of the corresponding free amines and carboxylic acids - or after elimination of the

protective groups - into compounds of the general formula | (scheme 1).

35 | |
nciple for A to be introduced, as described in scheme 1,

However, it is also possible in pri '
just

into compounds of type V, in which case the stated reaction conditions can be used,



[5-(2-{[4- (5, 6-Di net hyl -

H benzi m dazol - 2-yl ) benzyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6, 11di hydr o- 5H- di benzo|
b, e] azepin-11-yl Jacetate [sic] 30 Coupling of 3 with [4-(5, 6-dinethyl -

H benzi m dazol - 2-yl ) phenyl ] - met hanam ne (trifluoroacetate) (61) and

cl eava met hyl ester in analo to Exanple 1.B.1 afforded 100 ny;
ESI-Nquﬁﬁﬁﬁ%g§559 25. Exanple |.B. 56925

[ 6- Ox0- 5- (2- 0x0-2-{[ 3-(2- pyri di nyl am no) propyl ] am no} et hyl ) -6, 11-di hydr o- 5H
di benzo[ b, e] azepi n-11-yl ] acetate [sic] - 140 Coupling of 3 with

N1- ( 2- msrcah verlantslndt-qesopbectie®wri ne (68) and cl eavage of the nethyl ester
in analogy to Exanple I.B. afforded 8 ng; ESI-MS [ MFH+] : 459. 25. Exanpl e
|.B.57 5 Met hyl

[ 6- 0X0-I5- 6@1&5&@5 3-T.4a[ pumberof inethpis fPh dyteaduging. A pre, depaitRd P WaY e, 11-
di hydr ogH18engiRk in -k efise-réacton casdigisekitauplandgsuitab@ for tthe Pamculaf

22(%25@,4@5'3 er;;g?{ b Lol HaaRIRg of VEHLMUAUAER SHe'bwh ar < b dod

[ 6- OX0- QhicR-a9% Aolmehtib@ed Rengyr i di nyl am no) et hyl ] - 1-pi peridinyl}-ethyl)-6, 11
- di hydr o- 5Hdi benzo[ b, e] azepi n-11-yl ] acetate [sic] 15 Hydrolysis of the

nmet hyl ester fromExanple 1.B.57 with LiOH in ethanoll HO afforded 90 ny;
ESI - V5 Pbhétmg 3= 551. 2, [ MrH+]: 513.25. Exanple |.B.59 Methyl

[ 6- 0x0-5- (2- 0x0-2-{3-[ 2-(2-pyridi nyl am no) ¢ hyI] 1 20

pyrroI|d| ylLkeLhyl )6 J,-d' dr o- 5K di benz azepi n-11-yl ] -acetate

Coupl i nd" é‘a i/ﬁ%@ C PV r-eki-di=nyl )"b'f'hym g cﬂ&’ﬁ&ﬁ%ﬁ‘]@)o'nﬁ

(trifl uoracet at e)T,(,§§)=ca(§forded 150 ngy; ESI- [I\/HrK+] = 551. 2, [l\/HrH+]:
513.25. 25 Exdnple I.

[ 6- Ox0- 5- ( 2- ox0- 2-{ 3- [2 (2 pyri di nyl am no)ethyl] 1-pyrrolidi nyI} ethyl)-6,1
1-di hydr.q)NS | sem @) b (AL RgEpON- 11- yI]aceta [SIC Hydrol ysis of the nethyl
ester from g(iénpg?‘e 1. B.59 af f or ded—450 R L[E“M#RQ-]'( §€)7)95éi7

[ MEHH] @ 499. 25. Examph<c=0. B. 61 A

{6- Ox0- 5-[ 2-0x0-2- ({4-[ (3-phenyl propanoyl)am no] benzyl } am no) = Efﬁyl] 6, 11-d
i hydr o- 5Hdi benzo[ b, e] azepi n-11-yl }acetic |d 35 Coupling of 3 with

{4- [ (3- phgnydRaehats-HGRficNgPpheny| } y & + (64) and
cl eavage of the rret hyl Nester i manar OSEF‘{'] ér?rfﬂw(éq ﬂ% %ﬂgffo’? ?ized 100 nm;
ESI =C=8

H N=(CRg*Re%)-(Gp), - (CReRe7) Dk nNHJLN, (CR IR 4),-(Q),~(CR:R.7) -D¢
+  R-NH2 H AE-2

H,N-(CR:?R*)~ (), ~(CRRe") -0k

RNHJLN, (CRPR"),-(Q),~(CRR) gD

+ R-NH2 AE-3
10
Ureas or thioureas (AE-1 to AE-3) can be prepared by conventional methods of organic
chemistry, for example by reacting an isocyanate or a thioisocyanate [sic] with an amine,
where appropriate in an inert solvent with heating (Houben-Weyl, Vol. VIII, 157 et seq.)
(scheme 3).
15

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.



- 141 M [MHK+] = 600.2, [M-H+] = 562.2. Exanple |.B. 62

(5-{2-[(4-{[ (Benzyl oxy) car bonyl ] am no} benzyl ) am no] - 2- oxo- et hyl } - 6- oxo- 6, 11
-di hydro5 5H-di benzo[ b, e] azepi n-11-yl )acetate [sic] Coupling of

11-(2-t ent - but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H-di benzo[ b, e] azepi n- 5-yl
acetate é with (4-{[(benzyl oxy) - cgr bonyl ] am no} phenyl ) met hanam ne

(hydr 86RV/SPPER) (65) and TFA cleavagl'afforded 72 ng; ESI-MS [ MtK+] =
602. 2, [MtH+]: 564.2, 308.0, 10 102.2. Exanple |.B. 63

(5-{2- [({5 [ Am no(i i no) met hyl ] - 2-t hi enyl } net hyl ) am no] - 2- oxo- et hyl } - 6- oxo-
6, 11didpy Fr?é H di benzo[ b, e] azepi n-11-yl )acetate [sic] (acetate) 15 a)

Coupl ing o wi th 5-(am nonet hyl )t hi ophene-2-carbonitrile afforded 1.35 g
of a yellowi sh oil (ESI-M [ MH+]: 460.15). 1.25 g of this amde in 15 m

of ethanol were mxed with 3 eq. of DI PEA;and 2.5 eq. of hydroxyl ammoni um
chloride and stirred firstly at RT then at;?OoC for 7 h. After addition of
a further 1 eq. each of 20 DI PEA and hydr gyl ammoni um chl oride, the m xture
was stirred at 500C for 4 h. Thé'-.‘“reactlon,fnxture was t hen concentrated,
diluted with methyl tent-butyl ether and \ﬁpshed with water. The precipitate
formed thereby was filtered off $ith sucti n, taken up in CH2Cl2, again
washed wi th H20 and evapor at ed. $t| rring te remaining residue with

et hanol | petrol eum et her affordedél g of af:m/m t&!a 25 anor phous solid. b)

Met hyl

(5-{2-[({5-[ (hydroxyam no) (i m noq'grret hyl ] - :Eut hi enyl } - met hyl ) am no] - 2oxoet hyl
} - 6- 0x0- 6, 11- di hydr o- 5H di benzo[d, e] azepi nt 11-yl )acetate from|.B. 63a was
introduced into 10 m of gl aci algracetic ac¥d and, after addition of 0.69 g

of Zn 30 dust, stirred at RT ovéfnight. e reaction mxture was then
filtered through Celite and evag®r at ed oA ryness (1.3 g); ESI-MS [ MtH+]:
477.15. c) Methyl ester 63b /(0. 54— Was mxed with 50 mM of 2 N HC
and refluxed for 4 h. The mx@ evapor at ed and t he resultl ng
crude product was 35 purified RP- I%C 60 ny); ESI-M5 [ MFtH+] = 463. 18.

-142 Exanple |.B. 64

[ 5-(5-{[ (Benzyl am no) car bonyl ]

e]azepin-11-yl]acetate [sic] 5 %%33 gq g 13 mmol ) of net hyl

(6- 0x0- 5, 6- di hydro- 11 H- di benzo['b, e] a2&pi h- 11yl acetate 4a in 100 n of DM
were mxed with 1.12 g of potasgjumtert-butoxide and stirred at RT for 30
mn. Then 2.95 g of 2-(5-bronmopgptyl)-1 %iISOIndO|el 3(21-1)-di one were
added and the m xture was stirr®d for 145h. After the reaction was
conplete, the m xture was pour into i cg-water and extracted with ethyl 10
acetate, and the organi c phase @as wash 5Xx with saturated NaCl sol ution
and dried. The crude product obﬁalned afher evaporation was purified by
chromat ography on silica gel (CBRC12) (3§B g). b) Hydrolysis with hydrazine
hydrate and the usual workup af §or ded ths free am ne, 15 which was |ikew se
prepared by chronat ography on sglica gelm(CH2C12/CH3 ~HO to 10%.

Subsequent reaction with benzylgisocyan e in 55 mM of toluenelDVF 10:1 and
t he usual workup afforded 260 mg; ESI - M5Y[ MtH+] = 500. 25. c¢) Hydrol ysis of
the methyl ester under standardtcondltldﬁe afforded 10 g of the title 20
conmpound; ESI - M5 [ MrK+] 524. 3 [ MtHH] 486. 2, 243.6. Exanple |I.B.65

Met hyl

(5-{2-[(4-am nobenzyl ) oxy] et hyl J& 6- 0x0- Gc}l di hydr o5H di benzo[ b, e] azepi n- 11

-yl )acetate (hydrochl oride) ?i% Met h

}pg 5 ) - 6- 0Xx0- 6, 11- di hydr o5H di benzol[ b,

(6- 0oxo0-5, 6-di hydro-11H- di ben e] az rz—d:l-yl )acetate 4a (10 g; 35.55
nmml) - dissolved in 200 M o HF - slowy added dropwi se to 36 nmol
of lithiumdiisopropylamde in 200 m of THF at OoC and then stirred at OoC
for 1 h. Subsequently about 100 ml of ethylene oxi de were added, and the

5  Unsubstituted or cyclic guanidine derivatives of the general formula AE-5 and AE-6 can

be prepared using reagents which can be bought or obtained simply, as described, for
example, in Synlett 1990, 745, J. Org. Chem. 1992, 57, 2497, Bioorg. Med. Chem. 1996,
6, 1185-1208; Bioorg. Med. Chem. 1998, 1185, or Synth. Comm. 1998, 28, 741-746.



30 reaction m xture was stored at about | GC overnight. The next day, a
further approx. 50 ml of ethylene oxide were added, and the m xture was
stirred under autogenous pressure at RT for 48 h. For workup, the mxture
was poured into saturated NHACL sol ution and extracted with ethyl acetate
and the organi c phase was washed wi tlg2l NHCI and then with H20. The crude
product obtained after 35 drying and concentration was purified by
chromat ography on silica gel (nheptane/ethyl acetate 0 to 30% (4 9);
ESI - M5 [ MtH+] = 326. - 143 b) A solution of the alcohol I.B.65a (3.2 g;
9. 84 ngeheme® 50 nl of DVF was added dropwi se to a suspension of 0.4 g of
NaOH (60% oil renmoved with n-pentane) in 100 m of DVF at O, and the
m xture was stirred for about 1 h for conplete fornation of trlae ani on. Then
9.5 g of 4-nitrobenzyl brom de - dissolved in 50 rﬂ‘: 5 of DVF* were added,
and the mxtufe was stirred at RT for 48 h. For wofkup, the fxture was
poured into sef urated NHAE1 sol utiongand extract edEwith ethyl©aceate, and
the organi c pHasapwas wasped Hx wit h<fat lirated Na g soluti on.—fTh% crude
product obtaifed after drgi n@d and corg:cenﬁr ation wak purified %y
chr omat ogr aphy. or<si | i ca g‘él n- hept afie/ et hyl acetdte 0 o 368 (0.8 g). 10
c) Reduction gf the vitroSconpound | .5B. 65b (0.65 g 1. 48mold), with H2 and
10% Pd on actjwve carbon ig: 100 m of JH30H affordeﬁ‘ afte® t hd€§workup 650 ng
of the title gbnpound; ESE: M5 [ MFK+] & 469.1, [ MrNat+] 2853. 15, [MH+] =
431.25, 236.6,%216.15. 15%Exanple 1.Bw66 [lacuna]l & ___, %

O_

(5-{2-[(4-{[ (8enzyl am no) Car bony] ] am”ao} benzy| ) oxyZet hyl } - 6- 6, 11-di hydr
o5H- di benzo ab,\ze:] azepi-ne 118yl ) acel at e @0 0.65Zg (3%1_(51 nmol ) fe net hyl
ester |.B. 65-ere co reed witie-® 23 g of berayl ‘bsocyanat g and 0.17 g of

triethylam ne§i n 100 ‘¢’ & CH2CI %o the corréspondi ng benzyl'ur ea
(purification of the crude gr oduct by chromat ogr aphy on silica gel
(CH2C12/ et hanoly) ). Hydr ol of thefester in analogy to |I.B.1 afforded 22
ng of the titgg &mpoundy Egs-l\/s [I\/HKg] = 588. 3, Eﬂl\ngﬂ = 550.25. 25

Exanpl e 1.B.6% {[§acuna] & | § & 5e |
{5-[4-(4-{[ (benzyl am no) car Bonyl ] am nho} phenyl ) but yl ] - 6- oxo- 6, 11-di hydr o- 5Hd
i be nzo[ b, a] egepi n-11-yl }agcetate 30 a) A sol utz on of nethyl

(6- 0x0- 5, 6-di{lydro-11 H i b&nzo[ b, e]azepi n- 11-(;/@ agetafe 4a (0.2 g; 0.72

mmol) in 10 3 of DVF wag Rdded dropis se to gSusp&si®n of 0.3 g of NaH
(60% oil re SWth n éﬁtn\ane) i%@o\m of ﬂﬁ at C, and the m xture
was then sti% r 1 h for conplete formatidg f the anion. The mixture
was subsequeRtly heated to 750C, and a solution of 4-(4-nitrophenyl)butyl
35 net hanesul fovate (0.2 gy in DVF waeks added. The m xture was stirred at
750C for 3 h and, for workyp, then pqured intod.saturated NH4C1 sol ution and
extracted with é’thyl acetate, and the, organi c phase was washed 4x with
saturated NaCl - 144 sdlLution andSconcentrafied. Al kaline extraction of
the crude produ% obt ai ne&,in this vxg.y af f or defu 130 ng of [l acuna]
{5-[4-(4-nitropl@Enyl ) but ylg- 6- 0x0- 6, ¢1di hydr O-E_H— di benzo[ b, e] azepi n-11-yl }a
cetate; ESI-MS [M+rH+] = 445. 5 b) Reduction of 4he nitro conpound in

anal ogy to |.B. & afforded’t he correél."pondi ng adﬁ ne (56 ng: ESI-M5 [ MtH+] =
415), which was ¢then convefted in anglogy to I, B.66 with 0.02 g of benzyl
i socyanate and @ 015 g of griethyl aniEne into t#ie benzylurea. Purification
of the crude prafiuct by chf'onat ograpg"il on siliga gel afforded 5 ng; ESI-M
[ MFK+] = 586. 2, X M+H+] : 548.3, 274.65 10 Exanpfe 1.B.68
N-{4-[({[5-(carsxynet hyl )@#6- oxo- 6, 1£* di hydr o- di benzo[ b, e] -azepin- 11yl ] a
cetyl }am no) net hyl ] phenyl }-1 H benzi m dazol - 2-am ne (hydrochl oride) 15 a)
0.5 g (1.26 nmol) of nethyl

[ 5- (2-t ent - but oxy- 2- oxoet hyl ) - 6- 0x0- 6, 11- di hydr o- 5Hdi benzo[ b, e] azepi n- 11- vyl
]acetate (2) was hydrolyzed by the standard nmethod with Li OH in ethanol/H20
to give

[ 5- (2-t ent - but oxy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5Hdi benzo[ b, e] azepi n- 11-vylI
]acetate [sic]. Coupling of the acid with N-[4(am nonet hyl)phenyl]-1

H benzi m dazol - 2-am ne (hydrochl oride) (47) using HATU 20 as coupling
reagent and chronmat ography of the resulting crude product on silica gel
(CH2/ C12/ CH30H O to 2% afforded 170 ng of tent-butyl-[11-(2-{[4-(1

Hbenzi m dazol - 2-yl am no) benzyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6)

11-di hydr o- 5H-di benzo[ b, e] azepi n-5-yl Jacetate; ESI-M5 [ MtH+]: 602. 25 b)
TFA cl eavage, dissolving of the crude product in CH2Cl2 and conversion into
t he correspondi ng hydrochloride (HCl in diethyl ether; saturated at OoC)
afforded 25 ng of the title conmpound; ESI-M [ MrH+]: 546. 2.



The foll ow ng were prepared anal ogously: 30 Exanple |.B. 69

[ 5-(2-{[3-(4-Methyl -

H i mi dazol - 1-yl ) propyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5Hdi benzo[ b, €]
azepin-11-yl]acetate [sic] 35 2 ny; ES£|93_NS [ MiH+] = 447. - 145 Exanple
> B. 70 =99 -

[ 5-(2-{[3-(4-Met hyl - 1-pi perazi nyl) propyl ] am no} - 2- oxoet hyl ) - 6- oxo-6, 11-d

i hydr o- 5Hdi benzo[ b, e] azepi n-11-yl]acetate [sic] 5 4 ng; ESI-M5 [ MtH+] =
465. Exanple 1.B. 71

(6- Oxo-5-{2- eko 2-[ (3-pyridinyl methyl)am no] et hyl }-6, 11-di hydr o- 5H di benzo]
b, e] azepi nlltyl )acetate [SI c] 10 3 ng‘, ESI-M5 [ MtH+] = 416. Exanple |1.B. 72
[5-(2-{[3-(

H- | m dazol - ig:.yl ) pr opyl ]gé"m no} - 2- oxoe’e‘“myl) 6- oxo- 6t 1- di hydro 5H15

di benzo[ b, e]ﬁzepu n-11- y:k]acet ate [S|§J 3 ng; ESI -MB [ -] 433. Exanpl e
|.B.73 20 '«

[5-(2-{[ 1- l\/EdﬁyT‘—Z (4- ri.‘brphollnyl)et% | ] am no} - 2- gwoe'#hyl) 6- oxo- 6, 11-di hyd
r o- 5Hdi benzofsb, e] azepi ne1l- yl ] acet atg: [ sic]e3 ny; ESI -M5S [ MtH+] = 452. 25
Exampl e 1.B. d

[5- (2-{[(1- Bthyl - ﬁ-pyrr,—,slldl nyI)methyJ]a N} - 2- o%ethyl) 6- 0x0- 6, 11- di hydr
o- 5Hdi benzo[$, e]:éz!,’epl n«:’i’l yl ] acet at eEEu[ sic nE 2 ny; EA’SI -MS [ MtH+] = 436. 30
Exanple |.B.J5

(6- Oxo- 5- { 2-8x0- ke 2-] 4- (4=\,pyr| di nyErret p| per aélr-nyl ] et hyl } -6, 11 di hydr o-
5Hdi benzol b, gl:azepl n- 11|-y| ) acet ape [ 35 4zng OESI - M5 [ MtH+] = 485.
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Preparation of compounds of the general formula AE-7 can take place in analogy to US
3,202,660, and compounds of the formula AE-9, AE-10, AE-11 and AE-12 in analogy to
WO 97/08145. Compounds of the formula AE-8 can be prepared, as shown in Scheme

5 6, for example by the method described by Perkins et al., Tetrahedron Lett. 1999, 40,
1103-1106. Scheme 6 summarizes the synthesis of said compounds:



- 146 Exanple |.B.76 [6-Oxo-5-(2-0x0-2-{4-[2-(1-pyrrolid
inyl)ethyl]-1-piperazinyl}-ethyl)-6,11-di hydro-5Hdi benzo[ b, e] azepi n-11-yl ] a
cetate [sic] 5 2 ng; ESI-M5 [ MrH+] = 491. Exanple |.B. 77

[5-(2-{4-[2-(Di ethyl am no) et hyl ] - 1- pi per azi nyl } - 2- oxoet hyl ) - 6- oxo- 6, 11-di hy
dr o- 5Hdi benzo[ b, e] azepi n- 11-yl ] acet at'eg“[Si c] 10 2 ng; ESI-M5 [ MtH+] = 493.
Exanple |1.B. 78

[ 5-(2-{4-[2-(4-Morpholinyl)ethyl]-1-piperazinyl}-2-oxoethyl)-6-0x0-6,11-dih
ydr o- SHgehélhe®nzo[ b, e] azepi n-11-yl ] acetate [sic] 4 ng; ESI-M [ MtH+] = 507.
Example 1.B. 79 20

(6- Ox0-5-{2-0x0-2-[4-(2-pyrimdinyl)-1-piperazinyl]ethyl}-6,11-di hydro-5Hdi
benzo[ b, e] azepi n-11-yl )acetate [sic] 3 ng; Eg-M5S [ MH+] = 472. 25 Exanple
| . B. 80 (6-Ox0-5-{2-0x0-2-[(2-pyridinylnethyl)ianino]ethyl}-6,11-di hydro-5Hd
i benzo[ b, e] azepi n11-yl ) acet atec_{usi c] 2 ng; Egd-MS [ MHHH] = 416. 30 Exanple

|.B. 81 7
[ 5- (2-~[ 2- (4- Mor phol i nyl ) et hyl ]:ﬁm no} - 2- oxoe&nyl - 6- 0X0- 6, 11- di hydr o- 5Hdi be
nzo[ b, e] azepi n-11-yl ]acetate [ c] 35 3 ng; ESI- [ MFH+] = 438. - 147
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Exanple 1.B. 82

[5-(2-{[3-(Di butyl am no) propyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H

di benzo[ b, e] azepin-11-yl]acetate [sic] 5 1 ng; ESI-M5 [ MtH+] = 494. Exanpl e
).8.83

('6- Ox0- 5-{2- 0x0- 2-[4- (4-pyri di nyl)-1-pbperazi nyl ] et hyl }- 6, 11- di hydr o- SHdi be
nzo[ b, e] azepi n-11-yl )acetate [sic] 10 2 ny; ESI-M5 [ MFtH+] = 471. Exanpl e
|.B. 84

[5-(2-{4-[3-(4-Mb h | |
ool BB BT BTl 0G0 R,
521. BWE@ ﬁoius%&ﬁlrﬁlhc{cﬁr Réla{ [Bem21991 h83,-2B3-293, AE-14 in analogy to Yoneda

G bonzt8 efﬁ‘gﬁr%?#‘?% Sk spaeiiul) b gkéiyﬁ'ﬂm @P%?éfa“é’g of

Exarrpl ecdrrelspaﬁduogc@moﬁnqecaualsz t{algetp\@yeuruawpmetmw P8t hyl } - 6, 11-d
| hygdr o- 5H-di benzo[ b, e] azepin 11-yl)acetate (sic] 1 ng; ESI-M [ MtH+] = 416.
30 ngl e |.B.87

(5-{ 2- [¢ampeunds ofsthe grnaral lRynylanEdP-carke ererared @sdp Fxnthesis At B+

g;( ben|20§65 el @A/."Cdrhn | )geret2at @5),s2731-3507, AB:16E58 andlogvitdtd] GrgdZhem. - 148
anpl e

B.
[6- mo-ké%-f’g 6L, 22602262 (SERRIP? d)-nyi ) et hyl ] ani no} et hyl ) - 6, 11- di hydr o- 5Hdi be

nzo[ b, e] azepi n-11-yl Jacetate [sic]
10 Scheme 7

1.) H,S; Triethylamine

Pyrldln:‘ oH s/
2) CH,;; C Ip & R 7) -
NC-(CR?R,%)~(Q),~(CR:*R,"),-D: 2) O, HN)— (CR¢*R:*)~(Qe),~(CRCRe7) -1k

NH,- acetate 1,2-Ethylenediamine
CH,0H CH,0H

HN N
S (CRRE) - (@)~ (CRRN, -0 [N‘>— (CREREY -~ (CR*R), DL
H

H N
AE2-15
1.) NaQCH,, CH3OH .-.-N
NC'(C&SR!‘)I-(Q)i -(CFE'RE")' -Q ) : " [N\>_ (CRE’ne‘)"(()e)u'(c":°“:7).'[¥
2) -7 “/NHI T H
TN, AE2-18

The invention further relates to the use of the structural element of the formula I
15 ~-G-L IGL
for preparing compounds which bind to integrin receptors.

The invention further relates to drugs comprising the structural element of the formula
20 gL

The invention further relates to pharmaceutical preparations for oral and parenteral use
containing at least one compound of the formula | in addition to conventional
pharmaceutical excipients.

25
The compounds according to the invention can be administered orally or parenterally



51 ng; ESI-MS [ MtH+] = 436. Exanple 1.8.89 _ _

[ 6- Ox0- 5- (2- ox0-2-{4-[3-(1-pyrrolidinyl)propyl]-1-piperazinyl}-ethyl)-6,11-

d i hydro-5Hdi benzo[ b, e] azepi n-11-yl]Jacetate [sic] 10 1 ng; ESI-M5 [ MtH+] =

505. Exanple 1.8.90 _ _ _

['5-(2-{4-[2- (D nmet hyl am no) et hyl]-1- p‘l?ﬁa'r azinyl } - 2- oxoet hyl ) - 6- oxo- 6, 11-di h

ydr o- 5H15 di benzo[ b, e] azepi n-11-yl]acetate [sic] 2 ng; ESI-M5 [ MFH+] = 465,

(5 (5 { uboreRbomiyhes IemisoBioRg ! AFbBYbnGaIRY RES Rbhye AsPgy L1 O

[ 5- (2- { bubButabeo®sINYih@averOLBIY PittahukcRiaR§! iRfhperitbnealX RE entioniPwvay -

hydr o- 5 ibeqzq b,eJ azla%i n: 1 g/lé acetate [sic] 1 m%; ESI - Vb [IVHH+? = 479.

o5 Exangi @St can also take pldce with vapors or sprays through the nasopharyngeal

[ 5- (2-{#pdc@- (Di propyl anm no) et hyl ] - 1- pi perazi nyl } - 2- oxoet hyl ) - 6- 0xo- 6, 11-di h

ydr o- 5Hdi benzo[ b, e] azepi n-11-yl Jacetate [sic] 1 ng; ESI-M5 [ MtH+] = 521. 30

Exanpl e 1. B. 93

[ 6- Gko- Bhe dogage deqendszon thersgse conditign ed weight of fiepeatient apd Jonethéyhddeofl 1- d

Lhydr o- &ﬁgngqrgiahibAsllﬁBmahmelaa-aw deesPaGiveShgreditht % BBiwdenl abGitldBHRy =

: = a . B. . _

[5- (2 (30 /e Posdy Mialhh 87 ek AT gtine aBslibepeerp 2R e 1 madkasot L

i hydr o- Béitl weighbpb pajeateral adrhinistidtieact ate [sic] 5 2 ng; ESI-MS [ MbH+] =

535. Exanple 1.B.95 _ _

[5-(2-{[4-(Di butyl am no) but yl ] am no} - 2- oxoet hyl ) - 6- 0xo- 6, 11- di hydr o- 5Hdi ben

zo[ ¥ e] dhe pruelicompquadstcande gses inigdnzentipnakSolidver liduidipharmaditicidarms e

1.B. 96 T

T6- Oxo- B¢ §¥%T8[ez-a~s4-ugg9%t§g_- i &fl-erQFcr)%tﬁddltanbﬁ[f’et%yls%“-ei'- RS YPUBRy1 ) - 6

, 11- di hy¥PRASIBlRS; §PIHERRS [ Binkentepicieans yo #pEays: cThesecjare produced in a
conventional way. The active ingredients can for this purpose be processed with
conventional pharmaceutical aids such as tablet binders, bulking agents, preservatives,

15  tablet disintegrants, flow regulators, plasticizers, wetting agents, dispersants,

emulsifiers, solvents, release-slowing agents, antioxidants and/or propellant gases (cf.
H. Sucker et al.: Pharmazeutische Technologie, Thieme-Verlag, Stuttgart, 1991). The
administration forms obtained in this way normally contain from 0.1 to 90% by weight of
active ingredient.

20

The invention further relates to the use of the compounds of the formula | for producing

drugs for the treatment of diseases. The compounds of the formula | can be used for

treating human and animal diseases. The compounds of the formula | bind to integrin

receptors. They are therefore suitable preferably as integrin receptor ligands and for
25 producing drugs for treating diseases in which an integrin receptor is involved.

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

30  The compounds of the formula | preferentially bind to the ay/B3 integrin receptor and can
thus be used particularly preferably as ligands of the ay/B3 integrin receptor and for
treating diseases in which the ay/p3 integrin receptor is involved.

They can preferably be used to produce drugs for treating diseases in which, for
35 example, there is excessive interaction between the ayB3 integrin receptor and its
natural ligands.




3 ng; ESI-MS [ MrH+] = 505. Exanple 1.B.97 20

[ 5-¢(2-{[3- (D et hyl am no) propyl ] am no} - 2- oxoet hyl ) - 6- oxo- 6, 11-di hydro-5Hdi b
enzo[ b, e] azepin-11-yl Jacetate [sic] 1 ng; ESI-MS [ MtH+] = 438. 25 Exanpl e
l.B.98

['5- (2-{[ 2- (Di met hyl ami no) et hyl ] ani no}~%~- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5Hdi b
enzo[ b, e] azepi n-11-yl]acetate [sic] 1 ng; ESI-M5 [ MFtH+] = 396. 30 Exanpl e
1.B.99

[ 5- (2-{{Ha %B j I\ ]aa1 = I AXNE- = gl 5 dib
enzo| b,t %(z:epl nmﬂé?/ Hgg)é@%% I[a‘g?grgéga%lﬂégéﬁ @él'am%nFerﬁTtgéogdzﬁ&EQ%e@fSO
Exanpl eorl_rggq@tprwew anisms underlying particular diseases, such ‘as, for example,

( 3E/ ~- Binhitictr o fhdidddrreamydrast featiarthe folldnwadg airkassy?y! ) - am no] - 2- oxoet hyl } -
60x0- 5, 6-di hydro-11 H-di benzo[ b, e] azepi n-11-yl i den) propanoate 5 Coupling of
(11Z/ E)-11- ( 3- met hoxy- 3- oxopr opyl i dene) - 6- oxo- 6, 11- di hydr o- 5Hdi benzo[ b, e] az
epi b 5- gardaovasatler (disEases tsuch- agl-atleroadertsisy | repteanyis| aftér vésser yhjuneaardsi ¢

st - vs PAREFSY @bomiiie Hahafer. SEs MR el pEARR AN bbARnS° 0

(3E/ 2)-3-(5-{2-[(4-{[ (benzyl am no) car bonyl ] am no} benzyl ) am no] - 2- oxoet hyl } -
6- 0x0- 5 gfgtekidHey faillifedi benzo[ b, e] azepi n-11-yl i dene) - propanoi ¢ aci d

Hydrol ysis of the nmethyl ester from Exanple 1.B.100 and purification of the
crude 15 product by chromatography on silica gel (CH2C12/CH30H O to 20%

af f t0 :ﬂEdngibgé@esiE—SbstathrKib}oangﬁ:b&tlﬂes [sivtiNaas] for &ample, HidbEtit retirtoffatiy
Exanpl e

3-(5-{ ZOEE@%%BﬁngQ% no) car bonyl ] am no} benzyl ) am no] - 2- oxoet hyl } - 6- 0xo- 6
, 1120 di hydr o- SHdi benzo[ b, e] azepi n-11-yl ) - propanoat e Coupling of
11-(3- n%td&ewat%té?miﬁﬂéu'v_)as]éu@([?c&nslén,cbriyﬁr Prahbedigenzol b, e] azepi n- 5-yl

acetate (70) wiwth wth [sic 4- (am nonet hyl ) phenyl ] -N ' -benzyl urea [ si c]

(trifluoroacetate) (58) using HATU as coupling reagent afforded 140 ny;
ESI 186 2brokdtrEpériasion Qamagk Mftelt friyob&rtial infait®or dtroke,

cancers such as, for example, in tumor metastasis or tumor growth (tumor-induced
angiogenesis),

20 osteoporosis (bone resorption after proliferation, chemotaxis and adhesion of
osteoclasts to bone matrix),

high blood pressure, psoriasis, hyperparathyroidism, Paget's disease, malignant
hypercalcemia, metastatic osteolytic lesions, inflammation, wound healing, cardiac

25 insufficiency, CHF, and for

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

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

l. Synthetic examples
35 LA Precursors

Preparation of the building blocks



Exanpl e 1.B. 103

3-(5-{2-[(4-{[ (Benzyl am no) car bonyl ] am no} benzyl ) am no] - 2- oxo- et hyl } - 6- oxo-
6, 11di hydr o- 5H di benzo[ b, e] azepi n-11-yl ) propanoi ¢ acid 30 Hydrol ysis of the
et hyl ester from Exanple |.8.102 afforded 83 ng of the title conpound;

ESI - VS [ MrK+] = 615.2, [MrH+]: 577.25,9889. 1. Exanpl e 1.B.104 35 Met hyl
3-(6-0x0-5-(2-0x0-2-{[2-(2-pyridinylam no) et hyl ] am no}-ethyl)-6, 11-di hydro-
5Hdi benzo[ b, e] azepi n- 11-yl ] propanoat e - 151 Coupling of

11- ( 3- met hoxy- 3- oxopr opyl ) - 6- oxo- 6, 11- di hydr o- 5H di benzo[ b, e] - azepi n- 5-yl
acetate (70) W th N1-(2- pyrldl nyl)-1, 2-ethanedi am ne and purification of
the cr ultetif dERrISHy-teRrBiexyooxpely ins-axa-5.60idroidibeibenzelb @lazepin 1 599

af f or degliden@thcelte [ MFH+] © 473. 5 Exanple 1.B. 105

3-[ 6- OX0- 5- (2- 0x0-2-{[ 2- (2- pyri di nyl am no) et hyl ] am no} et hyl )-6, 11-di hydro-5
H di benzo[ b, e] azepi n-11-yl | propanoic acid (Na salt) 10 Hydrolysis of the
met I‘ﬁ/l Astotutionr afrmétkgingld, Z)- a-oBoBCRdEtifyﬂm-dﬂd-dﬂaemopfe]t)he title conpound;

ESI - 9 | B

o o B iR fekee ﬁ%*ﬁ'%lo( L3 88, iR S BpmChsiiE Vel Yhaed cropmiss 1 44
5 oxo- 4i%a @uaym%omgFAt ro ehdpB!, (BOH; [O:Ll]remnz@mtpu mpgmaye) et el nERMAT ot
Coupl i nge@fand stlrred for about 30 min for complete formation of the anion. Then tert—but I

o RSt R SRS ot P AV S S B et

(5 t8 r1 1ﬂ:iL I5uaboat0135at EE-)or(VEc&)(up,f adqueted MI8400solbtIN Was [dddiéd]tothé TRixtire [AMdlHatter

Cor. (o pardaniratiflthES Fﬁ%ﬂ%«?ﬁ 1Pkem 9P, 0P HaT 1o ADY asher oyt saiated, NaCh. oxo
- 4, 5- di Rglution 1DRNGABA GRBCentttion] dfethe ApTia- Aitsss aftheded d0Ha of solid whict

Hydr ol Y§a8 tRén Eh‘?ed‘ﬁl’itmﬂen%ﬂeeénd]dr%dlﬁ@@tflﬁﬂlgéﬁo 24 ng of the title
conpound; ESI - [ MFK+] = 605. 15, [MrH+]: 567.15, 284.2. Exanple 1.B.108

Met hyl [5-(2- {[4 (1
H be¢pzi m@g@s@mﬁl[mnfm,)b ¥ 33871 no} - 2- oxoet hyl ) - 4- oxo-5, 1030

T0- {2 nal HMR B360-40 T2ed Wﬁlﬁzﬁé’%‘?ﬂ%ﬁ*é RS BB B PR ity
acet at e 4@y, Wtﬁﬁ\ks[&'l().ahﬂﬁcﬂmﬁHlWI) phenyl]-1 H-ben2| m dazol - 2- ami ne

(hydrochl oride) (47) and purlfl cation of the crude product by

chromat ography on_silica ? 35 (CH2C12/ CH30H O to ? af forded 47 m%;
ES| - MBS bl ©  548:(2-tert-butoxy-2-oxoethyl)-6-ox0-6,11- dlhydro-5H- ibenzo-[b,elazepin-1

20 yllacetate (2)

Methyl (E,Z)-[5-(2-tert-butoxy-2-oxoethyl)-6-0x0-5,6-dihydro—11H-
dibenzo[b,elazepin-11-ylidenelacetate 1 (41 g, 104.2 mmol) was taken up in 11 of 1:1
CH3O0H/ethyl acetate and, after addition of 3.1 g of catalyst (10% Pd on carbon), the

25 mixture was hydrogenated at 50°C under a pressure of 120 bar for 21 h. Filtration
through Celite, washing with CH30H and evaporation of the combined phases afforded
41.1 g of the hydrogenation product as a white foam.

ESI-MS [M - tBu +H*] = 340.05;
30 1H-NMR (DMSO-d6, 270 MHz) diastereomer mixture: & (ppm) 7.70-7.1 (m, 8H), 4.8-4.6
(m, 3H), 3.65/3.35 (s, 3H), 3.05 (m, 2H), 1.5/1.45 (s, 9H).

11-(2-Methoxy-2-oxoethyl)-6-0x0-6,11-dihydro-5H-dibenzo[b,e]-azepin-5-yl acetate (3)
35  Methyl [5-(2-tert-butoxy-2-oxoethyl)-6-ox0-6,11-dihydro-5H-

dibenzo[b,e]azepin-11-yllacetate 2 (30.5g, 77.5 mmol) was taken up in 100 ml of
CH2Cl2 and, at 0°C, 150 ml of TFA were added, and the mixture was stirred at 0°C for



-152 Exanple 1.B.109 [5-(2-{[4-(1
H- Benzi mi dazol - 2-yl am no) benzyl ] am no} - 2- oxoet hyl ) - 4- oxo- 5, 10- di hydr o- 4Ht hi
eno[ 3, 4-c] [ 1] benzazepi n-10-yl Jacetate [sic] 5 Hydrolysis of the nethyl

ester 1.8.108 afforded 9 ng of the title conpound; ESI-M5 [ MFH+] @ 552. 22.
Exanpl e 1. B. 110 Met hyl -99 -

(28/ ~- (4-{2-[(4-{[ (benzyl am no) car bonyl ] am no} benzyl ) -am no] - 2- oxoet hyl } - 51
%OOXF 4, 5-di hydro-9H-di t hi eno[ 3, 4-b: 3, 4-e] - azepi n-9-yl i dene) et hanoat e
uplin

(9E/ ~- gqozﬂr’ré? AR $hen bRt Afer thefegction yas spmplets; the spdstuse iag syapptaieds na(s
(1; p ]}/: uﬁfr&tgtcrmiedtwm)oéu%ﬂéﬁ*\lahdagalm mweta]{wdl )Mg)ﬁf]avéllowmﬂmwareeabt?med]
a ; . L de : -
625, 08 Cipge [H{/ﬁ%?\#‘{‘t %ﬁ%tgﬁ'ggﬁ%xg?@%ec%’% aﬁdiﬁe& 44 g% GRATRRYSNig, ES! - MBS [ MrK+]
(2E/ ~-(4 {2 [ (4-{[(benzyl am no) car bonyl ] am no} benzyl ) am no] - 2- oxoet hyl }-5-0
xo- éf)[,\ﬁ)_ﬁh 1 Bhgno[ 3, 4-b: 3, 4- a] azepi n-9-yl i dene) et hanoate (sic] 20

o eie i a0k bl WS TR 138 e

conmpoun

1.B. 1124%5(n'.\/@H))£h 454, AH) Lés(sus s, 3H), 3.3 (m, 1H), 3.1/3,05 (dd, 1H).

H Benzi m dazol yl am no) benzyl | am no} 2- oxoet hyI) 5- 0x0- 4, 5di hydro-9H-dith
i eno[ 3, 4-b: 3, 4-a] azepi n-9-yl ] -acetate Coupling

(9- ( 2- ndrtaButyt @-oxm}énhyd!mycﬁoeﬁH}dMelnm[bta]emplli-fi1ﬂl)lﬁc:etateéf)azepl n- 4(5f - -yl
acedo';lte (74) with N-[4-(am nonet hyl)phenyl]-1 H benzim dazol 2- am ne
(hydrochl oride) 30 (472 af forded 21 of the title_conpound VS

[ M-H+] : ab73. Metayipl e | EgZh(ﬁgmgba‘Gcth orH- fiupe(\;_{o[b elazepin- 11-yl|dene)acetate

IHeggFg I T gag%za Zf@mrﬂaﬁ}s Q@é@/] ahi'c?r é‘ﬁ&tea-uﬁ))qcﬂ?t bﬁlﬂlbx5n@)ml‘h43 5@ by B q10% di t h
C r

|.8.112 aff opae&]aatt?rn% bfﬁcié e A tﬁéatp&[rp ngB %ZFﬁﬁ(%° qﬁFﬂ%h §§"%§ 5@02 1.

- 153 Exanplcenderratibd di-thé filtatd aff¢ried 62.3 g of white solid, which was then stirred

H Bepzi m daz zyl ] am no} car bonyl) -1, 3-t hi azol - 2-yl ] met hyl } - 6- ox06,
ﬁ?hydro-S 'tglrbé%%tgﬁg e] azepi n-11-yl acet ate 5 /] &

58.7 g; ESI-MS [M+H*] = 282;

b) Methyl-(6-ox0-5,6-dihydro-11H-dibenzo[b,e]azepin-11-yl)-acetate (25 g,

20 88.7 mmol) was dissolved in 145 ml of 4:1 dioxane/H20 and, after addition of

4.98 g of KOH, heated to reflux. A further 2.5 g of KOH were added after 2 h.

After the reaction was complete, the reaction mixture was concentrated and, after

addition of HoO and adjustment to pH 2 with 2N HCI, extracted 2x with CH2CI2.

The combined organic phases were washed with saturated NaCl solution, dried

25 (MgSO4) and concentrated. The crude product obtained in this way was stirred
with n-pentane and dried.

21.5 g, ESI-MS [M+H+] = 268.05

30 ¢ (6-Ox0-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl)acetate [sic] (18.8 g;
70.34 mmol) was suspended in 80 ml of benzene and heated to reflux. Over a
period of 1h, 5.3 eq. of dimethylformamide di-tert-butyl acetal (75.9 g) were
added dropwise. After the reaction was complete, the mixture was evaporated,
and the residue was taken up in CH2Clp, washed with NaHCO3 and saturated

35 NaCl! solution, dried and concentrated. The brown solid obtained in this way was
purified by stirring with methyl tert-butyl ether.



Coupling of 2-{[11l-(2-tent

but exy- 2- oxoet hyl ) - 6- oxo- 6, 11- di hydr o- 5H- di benzo[ b, e] azepi n5-yl ] nethyl }-1, 3
-thi azol e- 4-carboxylic acid (75) with [4-(1

H benZi m dazol - 2yl ) benzyl ] net hyl ami ne from buil di ng bl ock 14 afforded 15 ngy
of the title conpound ESIMS [ MrH+]: 6180 25. 10 The fol | owi ng were prepared
in analogy to 1.B.114: Exanple 1.B. 115

6- x0-5-{[4-({4-[ (2-pyridinyl am no) met hyl ] - 1- pi peri di nyl }-carbonyl)-1, 3-thi

%Ol EéllSI\/)él ][%niwl }sg-@gslé\ggbgﬂ gglé%ébigéogg e] -azepin-11-yl acetate 60
5- ,[(4 {[(4-{[ (Benzyl am no) car bonyl ] ahi ho} benzyl ) am no] - car bonyl }-1, 3-t hi azo
A R et S R R e
6- Ox0- 5- ({ 4- 1KY, 275 @, @i B2yl Ai. no) met hyl | benzyl } ami no) - carbonyl ] -1, 3-thia

zol g2yl } met hyI) 6, 11 di hydro 5H— d| benzo [b el azepin-11-yl acetate 15 ny;
ESI - M5 [ MtH+] . 604.

6- Oxo- SEfhyh- {[3( 4- ([Z(tzrtdw%ﬁ %Wﬁ?ﬁhMB)Gn@f%Wﬂ ~dhydip-SAHIbRREHYSJa2aR B ar bon
yl}-1,3% Hbgaﬁ@éte%)”)”ﬁ‘t hyl ] -6, 11-di hydr o- 5Hdi benzo-[b, e] azepi n-11-yl

acet ate 3 ESI - M5 [ MtH+] : 610. 15. - 154 11. Biological exanples
Exanple 1 Integrin av[33 assay Integrin av[33 antagonists were identified

and asstesisBultybYG-oxo-rﬁm dihgdwa§Hsitsren{thelazepior 1edhpeatats 4n(2@t GdSrmoted
nat4y al b8 \%da\ﬁ [zs%LgﬂagﬂDmﬁ éﬁmeéiwoﬁcaﬁq éd}%fh@i&ﬁ@b@bﬁm baded,

bi ndi ng to soll ase- I nte |n av rocedure -
i croti aed the @!’@@WQ%SWE@ o5 akput eﬁvaii RT 2 9 ohsthl Woggngtez
0.1 myeld added dropwise and, after stirring at RT for 1 h, further KOtBu (0.2 g) and ethyl

bromopropionate (0.8 g) were added. After a further 2 h, the mixture was diluted with
CH2Clp, washed with H20, dried and concentrated. Chromatography on silica gel

15  (CHClp/CH30H 1 to 25%) afforded 1.2g of the required product and 2.0g of
nonreacted precursor.

ESI-MS [M+H+] = 424.15

20  3-[11-(2-tert-Butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-5-
yl]propanoate [sic] (6)

Ethyl 3-[11-(2-tert-butoxy-2-oxoethyl)-6-oxo0-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl]
propanoate 5 (2.55 g, 6.02 mmol) was dissolved in 15 ml of 2:1 dioxane/H20 [sic] and,

25 after addition of 0.17 g of LiOH, stirred at RT. After the reaction was complete, the
mixture was acidified with 2N HCI and, after addition of CH2Clp, washed with saturated
NacCl solution, dried and concentrated.

2.35 g; ESI-MS [M-tBu+H+] = 340.15;
30 TH-NMR (DMSO-d6, 200 MHz) diastereomer mixture: d (ppm) 7.75-7.05 (m, 8H), 4.8-
3.8 (m, 3H), 3.5-3.1 (m, overlapped by H20), 2.75 (m, 2H, 1.3/1.2 (s, 9H).

[lacuna] [6-(4,5-dihydro-1H-imidazol-2-yl)-3-pyridinyl]methyl-carbamate (trifluoroacetate)
(7)
35
a) tert-butyl (6-cyanopyridin-3-yl)methylcarbamate (5.0 g, 21.43 mmol) in 300 mi of
CH30H were mixed with 3.55 g of sodium methanolate. After 1 h at RT, 2.6 g of



15 saturate with 1% m | k powderl assay buffer; 0.3 miIwell; 0.5 h/RT - wash
3x with 0.05% Tween 20/ assay buffer - test substance in 0.1% mlk
powder/assay buffer, 50 Nllwell + 20 0 pg/m or 2 Nglml human vitronectin
(Boehri nger Ingel heimT007) in 0.1 % m |k powder/assay buffer, 50 Nl/well;
T h/RT - wash 3x with 0.05% Tween 20 38%ay buffer 25 - 1 pglnl anti-hunman
vitronectin anti body coupl ed to peroxidase (Kordia SAVNAPHRP) in 0.1% m |k
powder/assay buffer; 0.1 m/well; 1 h/RT - wash 3x with 0.05% Tween

COLs sy o Agdind (M B E LS iR TESA " 1
human pl acenmixture was uﬂvabummﬂ and fthe\oesulting residiiel wasgtirrad awiltBa mixture of
af finitypurig ﬂ)@% %%ﬁ%ﬁ'ﬁm Mi’ef GH OfﬁsWuBfé &m-ﬁe‘)wdergcmh%ﬂ o émn by

integrin allb uman serum a umn et er gent DTA,

are renoved Byctioni die Biraieanae ceRseiEtes) ranshire V%'Qﬂ? wast taken UQG“MGM"Q pH
7.5;5 100 M Q%h wésﬁéwmgi C'I? e ddaratidn JAh&Mgbe RaRReamariddas3 g of

substrate: t 2 mv TMVB O d 10 m of
substrate bu?ﬁ"ﬂ}‘te(sé’"ﬁ %W@@ﬁi 'Qgh§§ 9) and tlhgn add) 12.n7 Nl of g%
HﬁOZi Var i O:JS dilutions of the test substances are used in the assay, and

t he va I h
50% OfCSS)n e | p?ﬁ%ﬁ?g&% ggfrg{em(%aegl?&%oﬂcﬂm %tf'd?-lgq(ﬂéx\ﬁé}% rﬂ&%ﬁg@ﬂg% rﬁf 1""h' ¢
|.8.52 and | TBA1a8d stiFrddat: B e 2 heEuawath tohitge fEﬁ‘atiﬁﬂ gigtunes aﬁﬁfﬁt@g’r

al '?3 assayq, Hse%fl ofa ¥ndvﬁs%ﬁ%an~§9mbufata@eh?dy%arfuﬁm natural integrin

all b~3 ligan rin gen and the test substance binding to integrin
al | b~3~ 20 Procedure - coat mcrotiter plates with 10 Ngl ml fibrinogen

(Cal bi ochem $4&53®)ne reduired fur Natk&r3raudtion 2yad obtaihédvbly| eliminating the Boc
group with TFA (under standard conditions); the isolated TFA salts were then
employed directly in the appropriate couplings.

15
tert-Butyl 1H-benzimidazol-2-yImethylcarbamate (8)

3.32 g of a 30% NaOCH3 solution were added to tert-butyl cyanomethylcarbamate (3 g;
19.21 mmol) in 20 ml of CH30H, and the mixture was stirred at room temperature for

20 1 h. After addition of 3.4 g g [sic] of 1,2-phenylenediamine bishydrochloride, the reaction
mixture was stirred further overnight and then added to 100 ml of H20, and the resulting
solid was filtered off and dried in vacuo.

3.45 g; ESI-MS [M+H+] = 248.15;
25 1H-NMR (270 MHz; DMSO-d6) d (ppm) 12.60 (s, 1H), 7.30-7.15 (m 3H), 7.05 (m 2H),
4.15 (d, 2H), 1.29 (s, 9H).

The amine required for further reaction was obtained by eliminating the Boc group with
TFA (under standard conditions); the isolated TFA salts were then employed directly in
30 the appropriate the [sic] couplings.

tert-Butyl 3H-imidazo[4,5-b]pyridin-2-yimethylcarbamate (9)

A mixture of tert-butyl cyanomethylcarbamate (1.61 g; 10 mmol), 2,3-diaminopyridine
35 (0.56 g; 5 mmol), N-acetylcysteine (1.68 g; 10 mmol) in 10 ml of CH30H was heated at
50°C for 89 h. It was then concentrated, and the residue was taken up in a little CH30H
and filtered through an acidic ion exchanger (acetate on polymeric support). Renewed



25 - saturate with 1 %BSA/PBS; 0.3 m/well; 30 mn/RT - wash 3x with 0.05%
Tween 20/ PBS - test substance in 0.1 % BSAIPBS, 50 Nlwell + 30 200 Ng/ni
integrin al Ib(~3 (Kordia) in 0.1 %BSA/PBS; 50 NN/well; 2 to 4 h/RT - wash
3x as‘'above - biotinylated anti-integrin allba3 antibody (D anova CBL 130
B); 1:1000 in 0.1 35 BSA/PBS; 0.1 mMi¥¥t; 2 to 4 hIRT - wash 3x as above

- 156 - streptavidin-peroxidase conplex (BBM 0.1 m/well; 30 mnlIRT 5 10
15 20 - wash 3x as above - 0.1 m/well peroxidase substrate 1089153)

1: 10,000 in 0..1 %B PBS;, - ti | -
measur EXRENLHOSY %qqsglﬁ]rog}%tggaﬁhﬁgp,;s ﬁ@)% iglg EQ%M%% {%é(?liri é?gi édﬁ’?)% hBI%f Mnf'e %9 Ve
sol ut i dhe (rdquireld privBu¢tn DMSO) and 10 ml of substrate buffer (0.1 M Na
acetate pH 4.9) and then add 14.7 NI of 3% H202 Various dilutions of the

test substances are used _in the assay, and the |1C50 val ues are determ ned
(concenE$hMi%W"d’ﬂ"[]ﬁ1%4%ﬂ§agoni st at which 50% of the ligand is displaced).

IQF u§e§| mINt“}']Et(FE?MHi@MFFﬁ@@W neEB130¢md ¢ HRr 0 ¢el, i), 04D émj bipadhéH),C50
nasay THEOGMHE AR GhPAnTBE Sihor ancy aseay |5 & genoral Iy aceepted
nodel for assessing 25 the in vivo activity of integrin av(33 antagonists.
It Is b‘f‘ﬁ@%nﬁﬂe tr&ﬁ.uirie'ar'ﬁop 'leh%'? r@hction was obtained by eliminating the Boc group with
TFA (under standard conditions); the isolated TFA salts were then employed directly in
10 the appropriate the [sic] couplings.

[1-(2-Pyridinyl)-4-piperidinyllmethanamine (10)

a) 1-tert-Butyloxycarbonyl-4-(aminomethyl)piperidine (14 g; 65.33 mmol; prepared

15 as described by Prugh et al., Synthetic Communications 22 (16), 2361-2365

(1992)) was dissolved in 50 ml of THF and, at 5°C, N-methylmorpholine (6.6 g)

and benzyl chloroformate (12.6 g) were added, and the mixture was stirred for

about 2 h. It was then concentrated, and the residue was taken up in CH2Cl2,

washed with saturated NaCl solution, dried and filtered. The residue after

20 concentration was 23.5 g of a yellow oil which was crystallized from methyl tert-
butyl ether.

18 g; ESI-MS [M+H+] = 293.15

25 b) 25 ml of TFA were added to 1-tert-butyloxycarbonyl-4-
({[(benzyloxy)carbonyl]lamino}methyl)piperidine 10a (15 g; 43.05 mmol) in 125 ml
of CH2Cl2 at 0°C, and the mixture was stirred at 10°C for 20 min and then at RT.
Concentration of the mixture and crystallization of the resulting residue from
diethyl ether afforded 14.5 g of the free amine as TFA salt (ESI-MS [M+H*] =

30 249.25; melting point: 109-110°C).
5g 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 concentrated, and the residue was taken up in ethyl acetate and washed 4x
with HoO and saturated NaCl solution. Drying, filtration and concentration

35 afforded 4.49 g of a pale brown oil, which was crystallized from n-pentane.

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



angi ogenesi s and neovascul ari zation of tunor tissue (Am J. Pathol.
79,.597-618; Cancer Res. 1980, 40, 2300-2309; hbture(1987, 329, 630)}9$ﬁé
proce@ure is anal ogous to the prior art. The growth of chicken enbryo bl ood
vessel's and of transplanted tunor tissue is easy to follow and assess. 30
Exanpl e 4 Rabbit eye assay It is possi@8e in this in vivo nodel to follow
and assess in analogy to Exanple 3 the 35 inhibition of angiogenesis and
neovascul ari zation in the presence of integrin av(~3 antagonists. The nodel
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.

157 1994, 93,0 S6PROBPRDISGA N CHAOH tuerd Aydragenal with .29 of SL(16% o
of t hgo1ch 3r nﬁq’adggn)guﬁgé is{ai[n'd\%de;c ggﬁgggﬁg@?}'ﬂﬁgg tP%ﬁreggﬁr{nmihur@‘ thRIyAUNd

5 oW ng neani ngs: L
a struct ur al Celiterawtcontentnationoaffarfded RB3 a0 -U-T | L where 15 Tgi s a Co%-l

gro or a radical which can be hydrolyzed to COCH and -U is -(XL)a-(CRL1

RL2)b-, -CRL1=CRL2-, ethynylene or =CRL1-, wh i
ESIMS [M+H+]=¥1 255 , where a isOorl, 20

1H-NMR (270 MHz; DMS0-d6) d (ppm) 8.1 (m, 1H), 7.5 (m, 1H), 6.8 (m, 1H), 6.55 (m,
1H), 4.3 (m, 2H), 2.7 (m 2H), 2.45 (m, 2H), 1.75 (m 2H), 1.5 (m 1H), 1.05 (m 2H).

10
1 —ten-Butyloxycarbony|-4-[(2-pyridinylamino)methy|]piperidine (11)

1-tert-Butyloxycarbonyl-4-(aminomethyl)piperidine (3g; 14mmol) and 10ml of 2-
fluoropyridine were heated to reflux for 4 h. Concentration and stirring of the crude
15  product in n-pentane afforded 3 g of a white solid, melting point: 126-130°C;

ESI-MS [M+H+] = 292.15.

The amine required for further reaction was obtained by eliminating the Boc group with
20 TFA (under standard conditions); the isolated TFA salts were then employed directly in
the appropriate the [sic] couplings.

N-[4-(Aminomethyl)benzyl]-2-pyridinamine (12)

25 a) 20g of 2-aminopyridine were dissolved in 100 mi of CH30H and, after
adjustment to pH 6 with isopropanolic HCI, 36 g of p-cyanobenzaldehyde were
added. 9.35g of sodium cyanoborohydride were added in portions over the
course of 1 h and the mixture was stirred overnight. For workup, the suspension
was concentrated, and the residue was taken up in 100 ml of water and adjusted

30 to pH > 10 with KOH. The aqueous 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 [lacuna] ethyl acetate 1:1)
afforded 28.15 g of 4-[(2-pyridinylamino)methyl]benzonitrile.

35

b) 10g of 4-[(2-pyridinylamino)methyllbenzonitrile were dissolved in 280 ml of
ammoniacal methanol and, after addition of 10 g of Raney nickel, hydrogenated



bis 0, 1 or 2 XL is CRL3RL4, NRLS, oxygen or sulfur, 25 RL1, RL2, RL3, RL4
are,- i ndependently of one another, hydrogen, -T, -OH -NRL6RL7) -CO NH2, a
hal ogen radi cal, a branched or unbranched, optionally substituted

Cl- Cg-al kyl , C2-Cg-al kenyl, C2-Cg-al kynyl, C3-C7cycloal kyl,

-CO- NH( C1- Cg-al kyl), -CO N(Cl-Cg-al kylY# or C1 30 C4-al koxy radical, an
optionally substituted Cl-C2-al kyl ene-T, C2-al kenyl ene-T or C2-al kynyl ene-T
radical, an optionally substituted aryl or arylal kyl radical or, in each

i nd . di cal !
case | nsbendgrh} . BB SRE 8 50, 8 et
substituted 3ilicagel(atbylinsetaie/ethamohl 3 or unsaturated carbocyclic or

het er ocyclic system which nay contain up to three different or identical
het er oat ons R~S~ R~-6~ R~7 are, independently of one

N, - 15

anot her, hyd?bb%ﬂ', é%"M%rWﬁg‘d'] 5r21dnbranched, optionally substituted
Cl- Cg-al kyl, C3-Cr7-cycloal kyl, 5 CO O Cl-Cg-al kyl, S02-Ci1-Cg-al kyl or
CO C1- Cg- alkyl ' ' t | bsti d,CO I - |,
S02- ar y G e L Bz iR dat b2y el isiereamas A cal - G &
structural elenent of the formula IG10 z RGRe GN zG YG 5 RG RG where 15
t he st i ' - ' XG

i tr o enaey B PHereARA 8. 1 MY 05 A NGOCHES Sl PReR] bl 7R

is nitrogen o . struct _ connected to
st r uct urbAtyl éf-siane-113-tiazglgndmethygaramale) (%5 Bot8-4570mef) in 2508k fdPHE@H: he
casqowheind e waxturetlwasl efifed 46 fodnt WMpsiatite ! for A hUAWHIBh 6f ¢MEglofl1pla XG
by a doup Ie%ylgﬁgéilamzlr?e n%ﬂy%ro%%orﬁse’ wgs_ o} owe% by stlrﬁ%’overnight, and then the

reaction mixture was added to 100 ml of H20, and the solid resulting after filtration was
dried in vacuo.

15 3.0 g; ESI-MS: [M+H+] = 331.15,

TH-NMR (400 MHz; DMSO-d6) d (ppm) 8.25 (s, 1H), 7.95 (m, 1H), 7.65 (m, 1H), 7.55
(m, 1H), 7.2 (m, 2H), 4.55 (m, 2H), 1.45 (s, OH).

20  The amine required for further reaction was obtained by eliminating the Boc group with
TFA (under standard conditions); the isolated TFA salts were then employed directly in
the appropriate couplings.

Di(tert-butyl) 4-(1H-benzimidazol-2-yl)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, H2S was passed in at 0°C for
1.5 h and the mixture was kept at RT overnight. The reaction mixture was concentrated
in vacuo and coevaporated with toluene twice. Stirring of the resulting residue in diethyl
30 ether afforded 8.5 g of white solid.

The thioamide (6 g; 16.37 mmol) was suspended in 40 ml of CH2Clo and, after addition
of 22.3 g of CH3l, stirred at RT overnight. The mixture was then evaporated, taken up in
20 ml of CH30OH and, after addition of 1,2-phenylenediamine (1.95g; 18.01 mmol),
35 again stirred at RT overnight. Concentration of the mixture afforded 6.9 g of yellow solid.

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



where RGL is hydrogen, hal ogen, a hydroxyl group or a branched or 30
unbranched, optionally substituted Cl-Cg-al kyl or Cl-C4-al koxy radical,
-160 R& is hydrogen, a hydroxyl group, a branched or unbranched,
optionally substituted Cl-Cg-al kyl, Cil-C4-al koxy, C3-Crcycl oal kyl or

-0 C3-C7-cycl oal kyl radical or an opthgsally substituted aryl, -Oaryl,
aryl al kyl or -Oal kylene-aryl radical and 5 RG3~ R& are, independently of
one anot her, hydrogen or a branched or unbranched, optionally substituted
Cl- Cg- al kyl , C2-Cg-al kenyl, C2-Cg-al kynyl or Cl-C4-al koxy radical or the
two RG3 and R4 10 radicals together are a cyclic acetal -O CH2-CH2-O or

-O CH20r (?n"nH@ Y@redFr AirtherPdadtii Was dbtangst be elimiratiag the Boengbly with

3%”’3%'; %%&W@ﬁ?%&?ﬁﬁ%@g%"%w"aﬁﬂhs ety rch oy et et e kur AEBREAFT:

a br ancrdagyroprdteaouplngs. opt i onal | y substituted Cl-Cg-al kyl or

Cl- C4- al koxy radical, an optionall y substi tut ed aryl or aryl al kyl radical

or, Yndependently of one another, in each and RG6 or RG/ and

RGS r adi®@-MethapyrBoxoethyl)-di-axets, ?oh-&llh)‘?r%'d%’tqlb@%ﬂzé’d[b 91[)1 fldiazepisy10-

unsatur ge@r d?d@'?tlc 3- to 6-nenbered carbocyclic or heterocyclic system
contain to three different or identical heteroatons O N, S

and RGQ |s a branched or unbranched, optionally substituted Cl-Cg-al kyl or
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2. A _conmpound as clainmed in claim1, wherein the structural element Bis a
- 189 structural element of theforrrulalg -

TH-NMR (400 MHz; DMSO-dg): & (ppm) 0.3_(s, 1H), 7.65 (d, 2H), 7.45 (m, 2H),

7.05-7.2 (m, 4H), 4.75 (d, 2H), 3.6 (s, 3H).

b) A solution of methyl (11-ox0-10,11-dihydro-5H-dibenzo[b,e]-[1,4]diazepin-5-
20 yl)acetate 37a (7 g; 24.8 mmol) in 40 ml of DMF was added dropwise to a
suspension of 1.3 g of NaH (60%; oil removed with n—pentane) in 10 m! of DMF
at 5°C, and the mixture was stirred for about 30 min to complete formation of the
anion. Then tert-butyl bromoacetate (5.4 g, 27.7 mol) was added dry and the
mixture was stirred at 10°C for about 2 h. For workup, the mixture was mixed with
25 H20, diluted with CH2Cl2 and washed with saturated NaCl solution. Drying and
concentration of the CH2Clo phase afforded a black oil, which was purified by
chromatography on silica gel (CH2Cl2/CH30H 2 — 10%);
7.8 g; ESI-MS [M - tBu + H*] = 341

30 ¢ tert—Butyl  [5-(2-methoxy-2-oxoethyl)-11-0x0-5,11-dihydro-1 OH-dibenzolb,e](1,4]
diazepin-10-yljacetate 37b (7.8 g; 19.67 mmol) in 15 ml of CH2Cl2 was mixed
with 10 m! 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)-1,3—thiazol-2-y|]-N’-benzyIurea (hydrochloride) (38)

a) A solution of 123 g of pyridinium bromide perbromide in 600 mi of THF was



5 where A and E have the follow ng neanings: A a structural el enent

sel ected fromthe group: a 5- to 7-nenbered nonocyclic saturated,
unsaturated or aromatic ring 10 having O to 4 heteroatons selected fromthe
group 'of O Nor S it being possible, in each case independently of one
ahother, for the ring nitrogen which-i196present where appropriate or all
carbons to be substituted) with the proviso that at | east one heteroatom
selected fromthe group of O Nor Sis present in the structural el enent
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and E a spac VR Slirad WD ety tafiuy! & ects structural el ement A to
structural el68regtm®.cti2loettI°C; EGhdIS: [MhdtaRBa3/950f at oni c bonds al ong the

shortest possible route along the structural el enent frarrevvork Eis from4
to 12. 3. A conpound as clained in either of clains or wherein the

struct ubdl eleFeRomam2wxearapyl)shH-iseindolg-1 S(Hmedione 389 @ege 1. 2d mmehh ank
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resulting precipitate was filtered off with suction and dried.
5 g; ESI-MS [M+H*] = 260.05

c) 2-[(2-Amino-1,3-thiazol-4-yl)methyl]-1H-isoindole-1,3(2H)-dione hydrobromide
16 38b (4.5g; 13.23 mmol), benzyl isocyanate (1.8 g, 13.52 mmol) and 1.7 g of
DIPEA were heated to reflux in 50 ml of toluene. After the reaction was complete,
the mixture was evaporated, and the residue was taken up in CH2Cl2 and
washed with 1 N HCI, saturated NaHCO3 and NaCl solutions. Drying and
concentration afforded 4.7 g of orange solid, which was recrystallized from
20 CH30H.
3.0 g; ESI-MS [M+H*] = 393.05

TH-NMR (360 MHz, DMSO) & ppm: 10.65 (s, 1H), 7.9 (m, 4H), 7.25 (m, 5H), 6.85
(s, 1H), 4.7 (s, 2H), 4.35 (d, 2H),

25

d) N-Benzyl-N'-{4-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)methyl}-1,3-thiazol-2-

yljurea 38c (3 g; 7.64 mmol) was suspended in 50 ml of CH30OH and, after
addition of 2 g of hydrazine hydrate, stirred at RT for 2 h. The resulting solids
were filtered off, and the resulting mother liquor was evaporated and stirred with

30 0.5 N HCI. Renewed filtration and evaporation of the mother liquor led to a
concentration of the required product, and thus this purification step was
repeated 3 x.
0.78 g; ESI-MS [M+H*] = 263.05

35 {[4-(Aminomethyl)-1,3-thiazol-2-yl]lguanidine [sic] (bishydrochloride) (39)

a) 2-(3-Bromo-2-oxopropyl)-1H-isoindole-1,3(2H)-dione 38a (10 g; 35.45 mmol) and
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2—iminothiobiuret (4.6 g; 38.99 mmol) were stirred in 150 mi of THF at RT for
about 2 d. The resulting precipitate was filtered off with suction and dried; 11.4 g;
ESI-MS [M+H*] = 302.15.

b) 5g of 39a were treated with hydrazine hydrate in CH30H in analogy to 38d.
Stirring of the resulting crude product with 0.5 N HCI and subsequently with
ethanol afforded 3.16 g; ESI-MS [M+H*] = 172.05.

N-[4-(Aminomethyl)benzyl]-N'-benzylurea (40)

340 mg (2.5 mmol) of diamino-p—xylene were introduced into 15 mi of acetonitrile and
cooled to O to 5°C and, over the course of 5 min, 0.29 ml of benzyl isocyanate was
added and the mixture was then stirred at RT for 16 h. The resulting suspension was
added to water, and the precipitate was filtered off with suction, washed with water and
dried (402 mg). ESI-MS [M+H*] = 270.

N-[3-(Aminomethyl)phenyl]-N’-benzylurea (hydrochloride) (41)

a) 4.7 g (25 mmol) of m-nitrobenzylamine were added to 250 ml of CH2Cl2 and,
after addition of 1.36 ml of DIPEA, the mixture was refluxed until the benzylamine
had dissolved. The solution was cooled to 0°C, and di-tert-butyl carbonate
(1.1 eq.) was added dropwise. The mixture was then stirred at RT for 16 h, and
subsequently the solution was extracted with water and saturated NaHCO3
solution. The organic phase was dried and concentrated, and the resulting
residue was crystallized from 30 mi of diethyl ether (5.07 g).

b) 4.69 g of the above nitro compound were dissolved in 50 ml of ethanol and
hydrogenated with 460 mg of 5% Pd on active carbon under atmospheric
pressure. The reaction was complete after 2 h. The filtrate after filtration was
concentrated, and the remaining oil was immediately reacted further (3.80 g).

c) The oil was dissolved in 100 ml of THF, and 3.66 ml of DIPEA 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 suction and dried; 4.90 g; ESI-MS [carbamic acid
fragment + H*] = 300.
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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+H*] = 256.

3-Amino-N-(1H-imidazol-2-yl)propanamide (42)

a)

b)

Z-R-alanine (10 g; 44.8 mmol) were [sic] dissolved in 200 ml of DMF, and 15.86 g
(3.5 eq) of N-methylmorpholine and 5.9 g (0.5 eq) of 2—aminoimidazole sulfate
were added. At —10°C, 7.87 g (1.3 eq) of HOBt and 11.16 g (1.3 eq) of N'-
(dimethylaminopropyl)-N-ethylcarbodiimide were added, and the mixture was
stirred for 1 h while warming to RT and then for 18 h. 150 ml of diethyl ether were
added, whereupon a white solid precipitated and was filtered off with suction. The
residue was washed with cold diethyl ether and suspended in ethyl acetate, and
1N HCI was added until the reaction was acidic. The aqueous solution was
extracted 1 x with ethyl acetate, and then the aqueous phase was adjusted to a
basic pH with 10% NaOH at 4°C. The resulting precipitate was filtered off with
suction and washed with water. 5.4 g; ESI-MS [M+H*] = 289.05.

5.3 g of the Z compound 42a were suspended in 250 ml of ethanol, and 530 mg
of 10% Pd on active carbon were added. The mixture was hydrogenated with Ho
at RT for 18 h and then diluted with CH30H, and the suspension was boiled to
dissolve the product precipitate. Filtration and concentration of the solution
afforded 1.5 g; ESI-MS [M+H*] = 155.05.

4-(Aminomethyl)-N-benzylIpiperidine-1-carboxamide (43)

a)

Benzyl 4-(aminomethyl)-1-piperidinecarboxylate (trifluoroacetate) 4gq;
11.04 mmol; preparation as described in 10b) was suspended in 60 ml of toluene
and heated with 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 CH2Cl2 and extracted 2 x each with 1 N HCI and saturated NaCl solutions,
and the organic phase was dried and concentrated.

4.2 g; ESI-MS [M+H+] = 382.25.

or



Rgl3~ Rql3* are, independently of one another, hydrogen, CN, hal ogen, a
branched or unbranched, optionally substituted Cl-Cg-al kyl radical or an
optionally substituted aryl, arylal kyl, hetaryl, C3-C7-cycloal kyl radical

or a C0-0 20 Rgl 4, O Rgl4, S Rgl4, NRg15Rgl6 or CO NRql5Rgl6 radical, where
Rgl 4 i s hydrogen, a branched or unbrah@®ed, optionally substituted C125
Cg- al kyl , al kyl ene- Cl1- C4- al koxy, C2-Cg-al kenyl, C2-Cg-al kynyl or

al kyl ene-cycl oal kyl radical or an optionally substituted C3-Crcycl oal kyl,
aryl, arylal kyl, hetaryl het ar,yl al kyl. radical .. R ~ .
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radi cal , RA6~ ROESI-MS: [M+H*] = 333.15.

b) 1.5 g of the Boc compound 44a were dissolved in 10ml of CH2Cl2 and, after

25 addition of 15 ml of TFA at 00C, stirred at room temperature for 2 h. Evaporation

of the reaction mixture and stirring with n—pentane afforded 1.5 g of the amine as
trifluoroacetate.

[5-(1H-Benzimidazol-2-yljthien-2-ylimethanamine (45)
30
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 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
35 aqueous phase was saturated with NaCl and again extracted with ethyl acetate. The
combined organic phases were dried and concentrated (6.3 g); ESI-MS [M+H*] = 230.1.



-165 are hydrogen, a branched or unbranched, optionally substituted

Cl- A4al kyl, -CO O Cl-C4-al kyl, arylal kyl, -CO O al kyl ene-aryl, -CO O allyl,
CO Cl1-4-al kyl, -CO al kyl ene-aryl, C3-Cr7-cycloal kyl or -CO allyl radical or
the two radicals Rg6 and Rq6* in the structural elenent 1q7 together 5 are
an”optionally substituted, saturated;1Uhsaturated or aromatic heterocyclic
systemwhich nmay, in addition to the ring nitrogen, contain up to two
further different or identical heteroatonms O N, S, Rg7 is hydrogen, -OH,

b nche or unbranched, optionally 10 substituted
Cl C4- a?ﬁ iperi @amr Ryridige (#9) cycl oal kyl or -O CO ClC4-al kyl radical, or
an opti onal |y substituted aryl al kyl, -Oal kyl ene-aryl, O CO aryl,

- O CO- al kyl : | 4 Ra7
S hI! BT Ll AR S0y (B S8 il s 6y o R
het er ocycl i Cﬂtmfgmerrdmmmre nefjuxerford8ih: Toe safdfaaned ﬁaeltsocmnsr\@g%ﬂlter@gm ai n

up tg two f“gﬁ Wth s‘énﬁfr&?rs%%d%tff g—gﬁn‘té}fﬂ arﬂf&r‘%d’@t ofyelldw Fowler8 is

hydrogen, ranche unbr anch optional |y substituted Cl-C4al kyl,
CO- C1- C4- al kBl N@Wﬁi 1238949t or CO O Cl-C4-al kyl radical 20 or an
optionally substl tut ed aryl, COaryI S02- aryI CO O aryl, CQal kyl ene-aryl,

S02- al k | | K 10
sl ) ence W b ESul S PSSR, AR ol L0,
unbranched, 8pmnilosfa#T% HBbdor 6l dxvaporatignaofkipe ma@lrealstltfmgaﬂf thﬁ reswydtingy

d -
o0 B, “o Hly PR o R D R A A0 1 o

and Rql O rade:‘e{h%e Pﬁ'ct rlf§|sM$ b AF dBelent 1gl 4 together are 30 a 5- to
7-menbered saturated, unsaturated or aromatic carbocyclic or heterocyclic

system na n thre df erent .or identical,heteroatons O
N?/ S any]ﬂ“s(llﬁ'ﬁ ¥'@ﬁ§f h%’ﬁﬁ@ﬁ%ﬁf’é'&“ﬁ?}% tadmf‘ﬁr(ﬁ%drb%ﬁﬂ%ﬁlleﬁat‘dir di ff erent
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sul fur. 15 filtered and concentrated. The crude product obtained in this way (31.78 g; brown
foam) was immediately reacted without further purification; ESI-MS [M+HY] =
373.15.
25
TH-NMR (360 MHz, DMSO) & ppm: 9.5 and 9.05 (each s, 1H), 7.45 (d, 2H), 7.35
(m, 1H), 7.20 (d, 1H), 7.15, 6.95, 6.75, 6.60 (each m, 1H), 4.85 (s, 2H), 4.10 (d,
2H), 1.35 (s, 9H).

30 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 ethanol 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.

35 ¢ 7 g of the crude product 47b were introduced into 70 ml of CH2Cl2 and, after
addition of 35 ml of HCI in diethyl ether (saturated at 00C), stirred at RT for 2 h.
The resulting precipitate was filtered off with suction, washed with CH2Cl2 and



20 4. A conpound as claimed in any of clains 1 to 3, wherein the spacer
structural elenent E is conposed of two to four partial structural elenents
selecfed fromthe group of El and E2, the partial structural elenents being
I'i nkgd in any sequence) and El1 and E2 having the foll ow ng neanings: El1 a
ial structural elenent of the forddfla |E1 - (XE)i-(CH2) c- CRE1

RE2- (CH2)d-(YE)I- IE1 25 and E2 a partial structural elenent of the formula
| E2 - (NRE3) e- (CRE4RES) f - (QE) k- (CRE6RE7) g- (NRE8) h- 1E2 , 30 where ¢, d,f,g
are, independently of one another, 0, 1 or 2, 35 e, h, i, k, I, are,
independentla"% * one another, 0 or 1, 5 10 15 20 - 167 XE, CE are,

i ndependent | §.70§ obbmwamamnbghouSEpliENFS [MIH$S 230P5 S02NRE9, CS,

CS-NRE9, CS-O COO OCO O ethynyl, CRELI0_O_ CREl1ll, CRE1ORE1ll ~

C(- CRE10RE11l,) ~ CRE10=CRE1l1l CREl%O?ElZ) CRE11, CRE10 CRE11(ORE12) ar_an
optional Iy sibsSNMRI{3E9 MHz, OMEO)SnprinedTHolsokroad. ﬂ)H)-%ﬁdPib@%ﬂ-i%ha@i%s' or
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N1-(1H-Benzimidazol-2-yl)pentane-1,5-diamine (hydrochloride) (48)

10  Preparation took place in analogy to the synthesis of 47 starting 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-aminoanilino)carbothioyllamino}pentan-1-amine were obtained; ESI-MS
[M+H*]= 353.25. Cyclodesulfurization and subsequent elimination of the Boc group with
TFA afforded an oily crude product, which was taken up in CH30H and converted into

15  the corresponding hydrochloride with 250 ml of ethereal HCI (saturated at 0CC). Stirring
of the resulting solids with a CH3zOH/methyl tert-butyl ether mixture afforded 1.8 g of a
reddish amorphous solid.

1H-NMR [sic] (360 MHz, DMSO) & ppm: 9.30 (t, 1H), 8.15 (s broad, 3H), 7.40 and 7.25
20 (each m, 2H), 3.35 (m, 2H overlapped by H20 peak), 2.80 (m, 2H), 1.65 (m, 4H), 1.45
(m, 2H).

N1-(1H-Benzimidazol-2-yl)butane-1,4-diamine (trifluoroacetate) (49)

25 Preparation took place in analogy to the preparation of compound 47 starting from
9.87 g of N-Boc-1,4-diaminobutane (52.3 mmol). After reaction in analogy to 49a,
17.08 g 3 g [sic] of N-Boc-4-{[(2-aminoanilino)carbothioyl]lamino}butan-1-amine were
obtained; ESI-MS [M+H*] = 338.99.

Subsequent cyclodesulfurization and Boc elimination with TFA afforded a brown solid,

30 which was stirred several times with n—pentane and then recrystallized from a
CH30H/methyl tert-butyl ether mixture; 14.35g, ESI-MS [M+H*]= 205.15.

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 H20 peak), 2.80 (m, 2H), 1.65 (m, 4H).

35
N-(Piperidin-4-ylmethyl)-1H-benzimidazol-2-amine (triflucro—acetate) (50)



YEis -CO, -NRE9-CO, -SO, -S02-, -NRE9-S02-, -CS-, -NRE9-CS-O CS- or
-OCO RE1 ~ RE2, RE4~ RE5~ RE6~ RE7 are, independently of one anot her,
hydr agen, hal ogen, a hydroxyl group, a branched or unbranched, optionally
subst’ituted Cl-Cg-al kyl, Cl-C4al koxy, C2-Cg-al kenyl, C2-Cg-al kynyl or

al kyl ene-cycl oal kyl radical, a (CHZ)W-H?l?, radi cal, an optionally
substituted C3-C7-cycl oal kyl, aryl, arylal kyl, hetaryl, hetaryl al kyl,

O aryl or O al kyl ene-aryl radical, or, independently of one another, i n

each casg tmmrastuﬁmtns Rl adilbit agéarggﬂy{lﬁﬂgaﬁﬁémgfh@'zﬁaﬁﬁﬂdﬁ? (998
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CO- Oball kyI enéiCafB@/meIDNaslqﬂded@ermb migramds, h&iéd at }800066} bboutry/h. The
S02- al kyl ene s%rbi|re§ kﬁ codlin R@@ﬁlh&%&%ﬁ% dc‘t'igﬁggﬂqﬁfé l'y of ‘one anot her,

hydr ogen, roxg oup, br anc or u ranc optional ly
substituted S[Nbﬂ* = 388.181 koxy, C2-Cg-al kenyl, C2-Cg-al kynyl
or al kyl ene- cycloalkyl radi cal or an optlonally substltuted

5 RE12

C3- C7- | oal Kk het di cal

s hyar Sen. Rty LA mEaa R e aatio i aei veluli-ebech Ry |-
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unbranched, dYePeried.jand e esuttiog cmde:grcatuzywaswmd duymgmato@rgpw ayl

- O al kyl ene- a&ilia gl (CH3CW/CHADH 8-> 28Mppmi no radical with prinary or, wher e

appropri ate, on ubstitution, an optionally Cl-C4-alkyl -
or aryl substlfgggdg%@o@ “QT'Eyft 3%12?’02 Cg- al kenyl radical, a C5-Cl2 15
bi cy8l oal kyl, Cg-Cl g-tricycloal kyl radical, a CO O RAl4 r adi cal, or a 3to

Sug‘:wsufgd bﬁJi wmkgg?ﬂree mﬁpﬁiﬁfbnﬁr&; gégﬁéfée%t%eé ht?l'-@héotﬁg (Q\m?'é% 3n%y
contain up td"‘t 2\Hb@ Ailrirar 2}, 168 (Mt ilca(mhdt)ed & Gn8HD,1.06 (18, 2H).

C3-C7-cycl oal kyl, aryl or hetaryl radl cal | t bel ng possible for two
radi cal s,20 t0 r to be , unsaturated or aromatic
car bocyccl)l c c}‘pﬂ%{@pm@q éy@f@ﬂ? 9 / 'E‘S)"ﬂettbw]'ﬂo"'ﬁ’?ﬁ'@'ée di f P@R ent

or i268enti cal (BdSey;0ch02mBmEl) Were Sreatad withe10 i ®f TESA aptéosahbsrdoonditions.

substi t ut ed t ur at e at.ur, d or
aromatic ri ﬁ%‘éﬂgﬁﬁémggg étﬁﬁ@é { hlﬂiél?:ﬁ#g? B}f’g’q‘gt Wi c'br?r?&?ﬁﬂ? °r9Fga#r§@ in
any of cl ai mES-M§ IM+*HHE231018he spacer structural elenent E used is a
structural element of the fornmula |E1 E2 - E2- E1 IE1E2 30 and E1 and E2

have the fol |Qw i,.ngs: arti al r r el emrent of the formula
ey AVNRER B80! MRS Ditsd) RAem 2 aShr Hoh 2l 42 Crehy Of ot hicy Tk
25 (each br s, 1H), 7.4 and 7.20 (each m, 2H), 3.3 (m, 4H), 2.85 (m, 2H), 1.9 (m,
3H), 1.35 (m, 2H).

N-[4-(Aminomethyl)-1,3-thiazol-2-yl]pyridin-2-amine (bishydrochloride) (51)

30 a) 2-Aminopyridine (11g; 116.9mmol) and benzyl isothiocyanate (21 g;
128.7 mmol) were refluxed in 250 ml of acetone for 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+H*] = 258.05.
35
b) N-Benzoyl-N'-pyridin-2-ylthiourea 51a (5g; 19.43 mmol) was introduced into
100 ml of an acetone/CH30OH mixture. 1.34 g of KoCO3 in 5 ml of HoO were



35 - (XE)i-(CH2)c- CREL RE2-(CH2)d-(YE)I- | El and - -
structural el enment of the forrrZJI a(IE)Z 169 E2 a partial

- (NRE3) e- (CRE4ARES) f - (QE) k- (CRE6RE7) g- (NRE8) h- IE2 , 5 wh
i ndependently of one another, 0, 1 or 2, 1)0 e, h, | K, lergrg, @19 are)

I ndependent|ly of one another, 0 or 1 E, Q& 15 are, independ
] , : E, , ent|
another, CO CO NRE9, S, SO S02) SO’ZNﬁEQ, CS, CS-NRE9, cg-o, Co;c/)ofocc):ge
O, ethynyl, CRE10 p_CRE1l ~ CRE10RE1l1l , C(=CRE10RE1l1l ), CRElO:CREl’l, ’
(1:RE10(O?E12)_CRE11 ~ CRE10_CRE11 (ORE12) or an optionally substitu ,eﬂ 4- to
n’é- rfgg*;teg ;adadeya?an@rthmhixmye:ms @flused fidra2 hc For warsumtthe malpsetgrwﬁw whi ch
grgu of N”hu f%%egéﬁggﬁh%&%ﬂmg%é@} liRioP Wil S/pRFAE8 amd & Asdultingm t he
p O S, - y o -CO, -SO, -S02-, -NRE9-S02- . -CS, 25
N REO- CS-, re®idis was addeddoigQ. Rebractiqnawitiis12@Eee waaﬁe?vaipﬂa%\gﬁe’m ly

of one another, - hydrAgess afeidea e goE BEMDMy+HTr=0154.08. br anch
unbr anched, op?rponlalpl y sugst I tut édg'Cl- CgSONzI k?/ll , ?J?L C4- al ngsfj o

C2-%Cg- al kenyl, C2-Cg-al kynyl or al kyl ene cycl oal kyl radi cal - (CHR2
radi cal, an1gpyMen@70yMbizh BMSO-dg)l acza}rﬁ:ﬂ@gﬁl(aam%np.%ﬁ (8, THir §+9a&k9 ,’WL RE

of ons. not 2B, Ty £eah ToilieaBh R val o REL and RE2 o REA and RES of RE
and 35 RED together are a 3- to 7-nenbered, optionally substi?ﬂt ed or R
saturated ol HOSEh Y ARSLIEE" BAFYS!d; C35.85h@eN) and 2-(3-bromo-2-oxopropyl)-1H-
10 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 fitered off and dried. 12.3 g of
white solid; ESI-MS [M+H*] = 337.05.

d) Elimination of the phthaloy! group was carried out analogously starting from 2-{[2-
15 (pyridin-2-ylamino)-1,3—thiazo|-4-yl]methyl}-1H-isoindole—1,3(2H)-dione 51c (10 g;
23.96 mmol) with 7 g of hydrazine hydrate in 250 ml of CH30H. Subsequent

workup afforded 4.15 g of yellow solids; ESI-MS [M+H*] = 207.05.

N-[5-(Aminomethyl)-1 ,3-thiazol-2-yljpyridin-2-amine (bishydrochloride) (52)
20
Preparation took place in analogy to 51 using 2-chloro-3-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)propanal (preparation described in THL 39 (1998), 8085-8088). After
cleavage of the phthaloyl group with hydrazine hydrate under standard conditions and
stirring the crude product with CH2Cl2, 1.12 g of yellow solids were obtained; ESI-MS
25 [M+H*] = 207.05.

N-[5-(Aminomethyl)-1 ,3-thiazol-2-yl]guanidine (dihydro—
chloride) (53)

30 a) 31g (130 mmol) of 2-ch|oro—3-(1.3-dioxo-1,3-dihydro-2H—isoindoI-Z-yl)propanaI
(preparation described in THL 39 (1998), 8085-8088) and 1549 of
amidinothiourea were heated in 200 ml of n-butanol at 1100C for 75', and then
the mixture was evaporated and the residue was mixed with CH2Cl2 and
concentrated NH3. Evaporation of the organic phase, purification of the residue

35 by chromatography on silica gel ((CH2Cl2/CH30H 0 to 5 %) and crystallization
from acetone afforded 12.3g of N-{5-[(1,3-dioxo-1,3-dihydro-2H—isoindo|—2—
yl)methyl]-1 .3-thiazol-2-yl}guanidine.



- 170 where wis 0, 1, 2, 3 or 4, 5 RE3, REB, RE9 are, independently of
one anot her, hydrogen, a branched or unbranched, optionally substituted

Cl- Cg- al kyl, CO Cl-Cg-al kyl, CO O Cl-Cg-al kyl or S02-Cil-Cg-al kyl radical or
an optionally substituted C3-C7-cycloal kyl, CO O al kyl ene-aryl, CO al kyl ene
1Q aryl, COaryl, S02-aryl, CO hetaryl11dr- S02- al kyl ene-aryl radical, RE10~
RE11 are, independently of one another, hydrogen, a hydroxyl group, a
branched or unbranched, optionally substituted Cl-Cg-al kyl, Cl115 C4-al koxy,
C2- Cg- al kenyl, C2-Cg-al kynyl or al kyl ene-cycl oal kyl radical or an
optionally substituted C3-C7-cycloal kyl, aryl, arylalkyl, hetaryl or

het aryl &) kyl 1rgadf 634 in RETA OfsCH-iyﬁHogammimd:)wah(m&ﬁnd)rof inybrazimehleytrate and

optionally s tgt y K

al kyl ene- cyc:égg{%ﬂ IEﬁdd& ﬂ or an&wr?l ona ﬁé JS’E&Y{% Bgﬁ@aﬁ@wyéﬁ“géﬁ |,
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al ky 0X y y en or -Oaryl radica

an am no rad| g'éq %@hﬁ q\féf‘ﬂ% ? M%@d’%ﬁrl@tﬁsysecondary or tertlary

substitution, an optlonally Cl- C4- al kyl - or aryl-substituted C2-Cg-al kynyl
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unsat urated heterocyclic systemwhich is substituted by up to three
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substltb'ﬂt3§d15 saturat ed, unsaturated or aromatic ring may be fused onto this
rings 6. The use of the structural element of the formula IGL 5 -GL | GL

to prepare, conpounds V\:hl h bind to integrin receptors, 10 where G and L
havg t Ee"’f the| de%%ﬁﬁ’i ¢he subsequent regactlon was obtained by ellmlnat?ng the Boc

group with TFA (under standard conditions); the isolated TFA salts were then employed
directly in the appropriate couplings.

20  N-{[5-(Aminomethyl)thien-3-yllmethyl}pyridin-2-amine (trifluoroacetate) (55)

a) A solution of fert-butyl (4-cyanothien-2-yl)methylcarbamate (7 g; 29.4 mmol) in
120 m| of ethanol was saturated with NH3 and then hydrogenated in the
presence of Ra-Ni (9 g of aqueous suspension; decanted with ethanol) under
25 standard conditions. Filtration of the reaction mixture, evaporation and
chromatography of the resulting residue on silica gel (CH2CIl2/CH30H plus
aqueous NH3) afforded 4.4 g of the amine as yellowish oil.

b) 1.2 g of the amine 55a (4.3 mmol), 0.6 g of ethyldiisopropylamine and 15 g of 2—
30 fluoropyridine were refluxed for 20 h. The residue obtained after evaporation of
the mixture was taken up in CH2Cl2, washed with 0.1N HCI and saturated NaCl
solutions, dried and again evaporated.
1 g; ESI-MS [M+H*] = 320.15.

35 ¢ 0.9 g of the Boc-protected amine 55b were dissolved in 10 ml of CH2Clp and,
after addition of 5ml of TFA at 00C, stirred at room temperature for 1 h.
Evaporation of the reaction mixture afforded 1.65 g of a brownish oil, which was



L a structural elenment of the fornula IL -U-T 1 L 15 where T is a COOH
group or a radical which can be hydrolyzed to COOH and 20 -U 1is
-(XL).a-(CRL1 RL2)b-, -CRL1=CRL2-, ethynylene or =CRL1-, where a isOorl, b
is 0, 1 or 2 25 XL is CRL3RL4, NRLS, oxygen or sulfur, RL1, RL2~ RL3, RL4
are, independently of one another, hydd®%gen, -T, -OH, -NRL6RL7, 30 -CO NH2,
a hal ogen radical, a branched or unbranched, optionally substituted

Cl- Cg- al kyl, C2-Cg-al kenyl, C2-Cg-al kynyl, C3-Crcycl oal kyl,

ot Eﬁéﬁycﬁwﬁ?‘g@% i BT bRt e P A5 230088 Ly 20 e

radi cal, an optionally 35 substituted aryl or arylal kyl radical or, in each

case inﬂﬁmgﬂgmb g’?ﬁ'“g%ﬁ'fﬂiabﬁ%hﬁﬁ‘d'émer gét%?ér)séa 1 and RL2 or RL3 and RL4

or) where appropri 3 toget er a optionally -172
substituted 3- to 7-nmenbered saturated or unsaturated carbocyclic or

het e5 ocyylic tewswm %@hﬁbmﬁ@ﬁéﬁia%#ﬁafeo @. brgee1 gl Hrﬁdslgerandom oirdlle of lz;al

h
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C3- C7- cycl oabiygtded@y Of @lrOgn alil(zS)- I\/E)Wfﬂi"‘pg-%md;ﬂ) whichORag tiregthatdagted
radi cal or ag, 4R ionally substituted CO O al kyl ene-aryl, S02-aryl, CO aryl,

10 S02-al kyl ene-aryl or CO al kyl ene-aryl radical, G a structural el ement of
the formula IGRc Re G~N X y~r ~~ 1~ R'" RS

10 b) 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 on RP silica gel (CH3CN/H20
plus 0.1% acetic acid);

2.2 g; ESI-MS [M+H*] = 152.1.

15  N-[4-(Aminomethyl)phenyl]-2-pyridinamine (57)

Preparation synthesis [sic] took place in analogy to 56 starting from tert-butyl 4-
aminobenzylcarbamate. 38 mg of the title compound were isolated; ESI-MS [M+H*] =
200.15.

20
N-[4-(Aminomethyl)phenyl]-N"'-benzylurea [sic] (trifluoroacetate) (58)

a) Triethylamine (6.8 g, 67.12 mmol) and then, at 00C, di-tert-butyl dicarbonate
(18.6 g, 85.00 mmol) were added to 4—aminobenzylamine (10.0 g, 81.85 mmol)
25 in 150 ml of CH2Cl2. The mixture was stirred at 0°0C for 1 h and at RT for 2 h.
For workup, 150 ml of a 1% aqueous citric acid solution were added, the phases
were separated, and the aqueous phase was back-extracted twice with CH2Cl2
(150 ml). Renewed washing with H20, drying of the combined organic phases
with NapSO4 and evaporation afforded a solid which was stirred with a little
30 diisopropyl ether, filtered off with suction and dried.
13.0g; ESI-MS [M+H*-tBu] = 167.05.

'"H-NMR (360 MHz, CDCI3) & (ppm): 7.04 (2H, d), 6.61 (2H, d), 4.78 (1H, s br.),
4.17 (2H, d), 3.67 (2H, s br.), 1.46 (SH, s).
35 _
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



G G 15 where the structural elenment G can be incorporated in both
orientations, and 20 XGis nitrogen or CRGL in the case where structural
element Gis connected to structural elenent L or B via XG by a single
bond, or 25 carbon in the case wher e_syguctural element Gis connected to
structural elenment L via XG by a doubl'e’bond, YGis CO CS, C=NR& or
CRGR®, 30 where RGL is hydrogen, hal ogen, a hydroxyl group or a branched
or - 173 unbranched, optionally substituted Cl-Cg-al kyl or Cl-C4-al koxy
radi cal , RG2of $0:Ataluege®MB whildramolihg v imep The rba@tm(n:gmd(;m’é w?&)g?mlhggi 515
optionally s ighwt - I - 3 cycl qa
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Cl- &g- al kyl ﬂ%th%q\ | kqenl)(l C2- aal gxn)(l gro Cl- CA-al kKoxy radrca oI e
two RG3 and rad&r(':ea anq ByaRaedaAdotat of 64 | & WaE obiainedondhis- wap-ESI1-¥B

-0 CH2O or IMiEHT-#BUJRG30@ME. R4 radical s together are an optionally 15
substituted C3-C7-cycl oal kyl radical, RG, RG6~RG/~R&E are, independently of

one another,_hydrogen, an anino or hydroxyl group, an HN-CO R® radical, a
br anche® or Eh%lua%ﬁé@,ob&ﬁsmed)mthns/wgmma mtmddcéwlrmigagnlad)R@Hzot% and, at

-C4- dirgal ; SUQRLS I |l al kyl radical
Cr o1 el konyoeair) ¢ anscmus s st 3t IO ) dglc)
RS & adi cal s 'i°8§'l§%é‘}ﬁ95§é‘»aﬁ1 “Hﬁlefdrfﬁl P TEA S eddedy, andtbedmigture wvasathenat ed
or aromatic SirabattRimvearigit. Addiﬁpﬁbﬁ”a!f@rt?ér g@ﬂQ{fngéﬁaiNgg féll’g%ﬁ%%ﬁﬁﬁﬂgml?&
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thegformila g4 off and dried.

4 g; ESI-MS [2M+H*] = 511.35.

'H-NMR (200 MHz, DMSO) & (ppm): 8.52 (1H, s), 7.39-7.07 (9H, m), 6.62 (1H, 1),
4.27 (2H, d), 3.61 (2H, s).
20

[4-(Aminomethyl)phenyllguanidine (bishydrochloride) (59)

p-Aminobenzylamine (6.7 g; 54.84 mmol) was suspended in 20 ml of 6N HCI and, while
refluxing, 5.3 g of cyanamide - dissolved [lacuna] 5 ml of H2O - were slowly added

25 dropwise. After the reaction was complete, 50% NaOH solution was added to the
solution at 00C, and the resulting precipitate was filtered off with suction, boiled in 50 ml
of ethanol and filtered. Concentration of the mother liquor and stirring of the resulting
residue with diethyl ether afforded 1.4 g of yellow solid: m.p.: 2550C.

30 [4-(5-Chioro-1H-benzimidazol-2-yl)phenyllmethanamine (trifluoroacetate) (60)

Preparation took place in analogy to building block 14 by reaction with 4—chloro-1,2-
diaminobenzene (104 mg); ESI-MS [M+H*): 258.05, 129.6.

35 [4-(5,6-Dimethyl-1H-benzimidazol-2-yl)phenylJmethanamine (trifluoroacetate) (61)

Preparation took place in analogy to building block 14 by reaction with 4,5-diamino-o-




-GLI GL 35 where Gand L have the foll ow ng neanings: L a structural
el ement of the fornmula |~ -174 -U-T where IL 5 Tis a COOH group or a
radi cal which can be hydrolyzed to COOH and -U is -(XL)a-(CRL1 RL2)b-,
-CRL1=CRL2- ~ et hynyl ene or =CRL1-, where 10 a isOorl, bis O, 1 or 2 XL is
CRL3RL4, NRLS, oxygen or sulfur, 15 RM7~ RL2~ RL3~ RL4 are, independently
of one anot her, hydrogen, -T, -OH -NRL6RL7, -CO NH2, a hal ogen radical, a
branched or unbranched, optional |y substituted Cl-Cg-al kyl, C2-Cg-al kenyl,

CZCOC%(?: b@ga@ﬁ&%g??'sép %53 1, %%:T:_l %;Ilqup nggl) |y substituted

Cl- C2- al kyl ene-T, C2-al kenyl ene T or C2-al kynylene-T radical, an optionally

substi t I C |ndependently of one
anot her LN F_d(tﬁlrb?glngQy%ﬂ‘nk?ZWnd@h@? (tﬁﬁglﬂggrbagﬁ??%)r @225 wher e appropri ate,

RL1 and RL3 together are an optionally substituted 3- to 7-nenbered
sat usat e¥ynthesigns tokr aplace Cc i basylogy C tor boidiag 0 bysdki 56 Y staging\hfréf NBY(4-

rLo- R P e ea%gﬁ*aé%ﬁh?%w%%rr*ergi%%lﬁa%on“%p%? SR Seall piope o
unbr ancHeel, copesranaing t§dbtwtylt WA-tipiperidigy bethy arb@madﬂ R gl kofl the title

CO O C1+ I . Fg@qé. cal or an
opt i onal g&@gﬁgme{ﬁ?@é&é%c%sgwq%%g ryl, +gg} ar yf 0’é‘?g}-’aryl 35

S02- al kyl ene-aryl or CO al kyl ene-aryl radical, G a structur aI el enent of
t he1bor mu{2(3-Byrrolidinyl)ethyl]-2-pyridinamine (tristrifluoroacetate) (63)

Synthesis took place in analogy to building block 56 starting from 2—(3-

pyrrolidinyl)ethanamine which was previously converted under standard conditions into

the corresponding tert-butyl 2-(3-pyrrolidinyl)ethylcarbamate. 500 mg of the title
15  compound were isolated; ESI-MS [M-3CF3COO-+H*]: 192.15.

{4-[(3-Phenylpropanoyl)amino]phenyl}methanamine (hydro—chloride) (64)

a) 350 mg (1.66 mmol) of 3-phenylpropionic acid were dissolved in 20 ml of THF

20 and, at 00C, 1.24 g of DIPEA and 2.3 ml of 50% propanephosphonic anhydride

solution in THF were added. After 15 min, 350 mg (1.57 mmol) of tert-butyl 4-

aminobenzylcarbamate in 5 ml of THF were added dropwise, and the mixture

was warmed to RT and stirred for 16 h. It was concentrated, the residue was

taken up in 70 ml of HoO/ethyl acetate, and the organic phase was washed with

25 saturated NaHCO3 solution, 1% citric acid and H20, dried and concentrated
(500 mg); ESI-MS [M+H*-t-butyi] = 299.

b) 880 mg (2.48 mmol) of the above compound were dissolved in 20 ml of THF, and

about 20 ml of HCI in diethyl ether (saturated at 00C) were added. The solution

30 was then stirred at RT for 2 d and the resulting precipitate was filtered off and
dried (700 mg); ESI-MS [M+H*-NH4*] = 234.

(4-{[(Benzyloxy)carbonyllamino}phenyl)methanamine (hydro—chloride) (65)
35 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 mi of
water, cooled to 00C. 590 mg of benzyloxycarbonyl chloride were added
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can be incorporated in both orientations, and XGis nitrogen or CRGL in the
case where structural elenent Gis connected to structural elenent L or B
via XG by a single bond, 10 or carbon in the case where structural el ement
G is connected to structural elenent-H18ia XG by a double bond, 15 YGis
CO CS, C=NR& or CRG3RA, where RGlL is hydrogen, hal ogen, a hydroxyl group
or a branched or 20 unbranched, optionally substituted Cl-Cg-al kyl or
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aryl or aryl M&yU+HAeNId3) =840. i ndependent |y of one another, in each case
t\Ao,l(Ez_GB and R& or RG7 and RGB radicals together are an optionally
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subs ut ed,
[11-(2-tert-Butoxy-2-oxoethyl)-6-ox0-6,11-dihydro-5H-dibenzo[b,elazepin-5-yl]acetate

[sic] (66)

Alkylation of tert-butyl (6-ox0-6,11-dihydro-5H-dibenzo—[b,elazepin-11-yl)acetate (4) with

15 methyl bromoacetate in analogy to the synthesis of building block 1 afforded 13.8 g of a
pale yellowish oil, which was directly hydrolyzed further with KOH in dioxane/H20
(11.2 g); ESI-MS [M+H*+-tBu] = 326.15.

TH-NMR (DMSO-dg, 360 MHz) diastereomer mixture: & (ppm): 7.80-7.0 (m, 8H), 4.8-4.6
20 (m, 2H), 4.55 (m, 1H), 3.6-3.1 (broad m, overlapped by H20, 2H), 3.05 (m, 2H), 1.3/1.15
(s, 9H).

[6-(1H-Benzimidazol-2-yl)pyridin-3-ylimethanamine (bistrifluoroacetate) (67)

25 a) Preparation took place in analogy to 13 starting from tert-butyl (6-cyanopyridin-3-
yl)methylcarbamate (6.0 g, 25.72 mmol); crystallization of the crude product from
methanol afforded 5.15 g; ESI-MS [M+H*] = 325.

b) 0.55 g of the Boc-protected amine 67a in 10 m! of CH2Cl2 were mixed with 5 mi
30 of TFA and stirred at RT for 2 h. Evaporation of the reaction mixture afforded
0.95 g of a white solid; ESI-MS [M+H*] = 225.25.

N1-Pyridin-2-ylpropane-1,3-diamine (68)
35 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 required
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phar maceuti cal preparation for oral or parenteral use, conprising at |east
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The use of the conpounds as clained in any of clains 1 to 5 as integrin

[ ecent ofINIgRN480 Mtz 'CDCIEDS (HER): AR08 (A1 17138 (€] A)IBET (BTH)he Seo@peHnds as

clainmed in an as l1gands of the aV(33 integrin receptor.
12, The4 88dsatHl et 2 2B(tn2H).ck 78 (8. Shodmtes 2. ol ai med in any of

claigre 1 to 5 for producing drugs for the treatnent of diseases in which

the inter i en I ntegrins, and .t hei at.ur j gands i s excessi ve.
35 13. @Hg/%)s'gnég'%\qﬁ?’% ofﬂg'QP&lfdrﬁ"fgsquof%ﬁE&m%ﬁ S as clained in any of
cl ai ns dibkAzdbfcdazepive5iyl aedtaten{69)f di seases in which the interaction

between aU(33 integrin and its natural |igands is excessive. - 177 14,

The use as clained in claim 13 of the conpounds as clainmed in any of clains
1 to 5 &pr tAesuspansinmiof (100g K4 sunel) afi sSHdikanzeliselazepine:d |dicee in

inj4gy, angi 9ph@siIYof t8Ehe wdstifded diobWiss tor 48 RYDAQST 5GP Ingt Slignard
m croangi opathies, 5 arteria

| thr 0S|, st rok ngi agenesi. t upmr
growth and nEe%lienyhile coglipgn "E?sﬁg%pm"ag'ies‘,”aﬁisgﬁeal%J@Pﬁr\@gﬁ@?te?n%&eﬂ asi s
or viral, pareshl of ics-whtert weiealadded candsprecipitbtednaaltsonesre fitered off with
pyperpar at iYL Bhie Biei 38 coholh s o rif'the BAGhaVAIGHES FRFAI Witn SEEARH 2t 1 ©
A Ay. Ay. Asf angAirying Af theaesultiog precipitateafiedied a tatal Af 64.29.Y. A9. A . A As. As_. A
. A15\L AL . A_s% A . A AU . A AUY. A" . Ar. A% A9. 7. A . An. AM A9 . A_, .AQU. Al . AL AVU. A
L. AOb) ASA M of 300 016%, 200 of tphémyiphiosphine, 1'd o Patl; % Al ot AV
. AS. A=S. A@GKSUdtrismofywa®) tréatédAwith B0 AB50\. t. 658 KdR) A a 300 ml autoclave at 80 to
o A@ 9. - fapbh (o 26'h: FRe Fedliting BleoBBtd had Hérdu druit sdetidh; fe2tydtbmizsh Y-
. AL. As9. AL. A fr@2 glasial Atsticran@ Apd yhem stirmd witthChofRdz B33:9; M.pa 7R58°R)-A. A9[ . ASS.
A, ;A)@AZ&QL,{A& ﬁgA@Aég ﬁgr Aﬁ E éLAAL;z&A‘ 2 AQE : 2 I@ A&e. ﬁfyS. AL$§§55A9@ AL. A
&Uf . * +<
NraN?| W1ﬁh(c3AM?3‘é’P‘¥‘g"é’ﬁipé%‘]V(9a§'@é¥‘@a‘] kﬁ?‘&iﬁ%&]"@éﬁ%‘é]’ﬁ@]é%ﬁ'@éﬁc a] @5F1I§ ca] ¢
a] ca] caligpy] ca] ca] ca] ca] ca] ca] ca] cal] ca! j #9W #. 2° % AhUc{ vql gb] X] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caljcalca]calcalc G
@ L! g} j !I-}ly'cﬁlﬁgﬁiﬁt@h (of BRsingnatopyto the prepavaijarapicd plerded] 109) wd of alei)¥ 3tlea] ca)
;2;3.%) ﬂc%gg,]&@m]g_gk&&hggb%ca} ca] ca] caU] ca] ca] ca] ca] ca]calca]cal {*+-.7//
e 0. U ;a5 <<, . . .
>~>>>>7 Brbk@hyargpkisdibenzelhplazpeinr lay lapranaals c which aare aihen) ceadted i a) ca
] ca] ca] ceiked giok ¢ivd 68d eahpalmp(o0ahgr ESHME[MaHd i @846l C Cc DFHIKLLLLMVNNNOO
6PIPPQRS&VBVXWYXZU [ [ <\ } xsni d_Z] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <\\]]
(10E/Z)-10-(2-Methoxy-2-oxoethylidene)-4-oxo-4H-thieno—{3,4-c][1]jbenzazepin-5(1 0H)-

30 ylacetate (71)

4H-Thieno[3,4-c][1]benzazepine-4,10(5H)-dione (preparation described in EP 0209022;
0.9g; 4.33mmol) was reacted by a standard method with methyl diethyl
phosphonoacetate and sodium methanolate as base in 100 ml, and purification of the
35 . crude product by chromatography on silica gel (CH2Cl2/CH30H 0 to 2 %) and stirring in
diethyl ether afforded 1.1 g. Alkylation with tert-butyl bromoacetate in analogy to 2 and
subsequent ester cleavage with TFA afforded 85 mg of the title compound; ESI-MS
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.| wr mherM YU T tced.cofl ajdiraéteibad st )- Naétﬁ?i%ﬁbodumlde (0.28 g) and 1.03 eq. of
N-methylmorpholine (0.15 ml) were added. After 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
15 CH2Cl2, washed with saturated NaCl solution, dried and concentrated. The
remaining residue (0.49g) was purified by chromatography on silica gel
(CH2Cl2/CH30H 3 to 10%).

0.36 g; ESI-MS [M+H+] = 459.

20

b) Methyl [6-0x0-5-(2-0x0-2-{[2-(2-pyridinylamino)ethyllamino}ethyl)-6, 1 1-dihydro-

SH-di-benzo[b,e]azepin-11-yl]- acetate (0.34 g; 0.74 mmol) was dissolved in
15 mi of CH3OH and 2 ml of H2O and, after addition of a total of 2 eq. of KOH
(0.085 g), heated to reflux. After the reaction was complete, the mixture was

25 evaporated, and the resulting crude product was purified by MPLC (silica gel:
Bischoff Prontoprep 60-2540-C18E, 32 um; eluent; CH3CN/H20 + 0.1% acetic
acid) and then lyophilized.

0.11 g; ESI-MS [M+H+] = 445.1;

30
TH-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.3 (m, 1H), 7.95
(m, 1H), 7.65-7.1 (m, 9H), 6.65-6.30 (m, 3H), 4.8-4.2 (m, 4H), 3.55-3.1 (m, 4H),
3.85 (1H).

35 Example |.B.2
6-Oxo0-5-{2-0x0-2-[4-(2-pyridinyl)-1-piperazinyllethyl}-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate (16)
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The following were prepared analogously:

Example 1.B.4
20  10-Oxo-11-[2-0x0-2-({4-[(2-pyridinylamino)methyl]benzyl}amino)—ethyl]-10,11-dihydro-
5H-dibenzo[a,d]cyclohepten-5-yl acetate (18)

Coupling with N-[4-(aminomethyl)benzyl]-2-pyridinamine (12) and subsequent hydrolysis
of the methyl ester afforded 0.3 g;

25
ESI-MS [M+H+] = 521.25;
1TH-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 8.70 (m, 1H), 7.95 (m,
1H), 7.70-6.95 (m, 15H), 6.45 (m, 2H), 4.85-4.2 (m 8H), 2.8 (m 1H).

30 Example 1.B.5
5-(2-{[2-(4,5-Dihydro-1H-imidazol-2-ylamino)ethyilamino}-2-oxoethyl)-6-oxo-6,11-
dihydro-5H-dibenzo[b,e]azepin-11-yl acetate (19)

Coupling with N1-(4,5-dihydro-1H-imidazol-2-yl)-1,2-ethanediamine and subsequent
35 hydrolysis of the methyl ester afforded 0.42 g;

ESI-MS [M+H*] = 436.1;
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yllacetyl}amino)methyl}-2 pyrldlnyl} 4 dlhydro -1H-imidazol-1-ium acetate (20)

5
Coupling with 2-[5-(aminomethyl)-2-pyridinyl]-4,5-dihydro-1H-imidazole and subsequent
hydrolysis of the methyl ester afforded 0.3 g as acetate;
ESI-MS [M+H*] = 502.15;
10

1TH-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 9.15-8.80 (m, 2H), 8.65
(m, 1H), 8,1-7.05 (m 10H), 4.8-3.75 (m, overlapped by H20), 3.4 (m 2H), 2.80 (m, 2H),
1.85 (s, 3H).

15 Example 1.B.7
6-Ox0-5-[2-ox0-2-({[1-(2-pyridinyl)-4-piperidinyllmethyl}amino)—ethyl]-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate (21)

Coupling with [1-(2-pyridinyl)-4-piperidinyllmethanamine and subsequent hydrolysis of
20 the methyl ester afforded 0.4 g;

ESI-MS [M+H*] = 499.25;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 12.15 (broad), 8.2 (m
25 1H), 8.15 (m 1H), 7.75-7.05 (m, 9H), 6.85 (m 1H), 6.6 (m, 1H), 4.8-4.2 (m 4-5H), 3.65-

2.7 (m, overlapped by H20), 1.70 (m 3H), 1.2 (m, 2H).

Example |.B.8

2-[({{11-(Carboxymethy!)-6-ox0-6,11-dihydro-5H-dibenzo[b,e]-azepin-5-

30 yljacetyl}amino)methyl]-1H-benzimidazol-1-ium acetate (22)

Coupling with 1H-benzimidazol-2-ylmethanamine and subsequent hydrolysis of the
methyl ester afforded 0.48 g as acetate;

35 ESI-MS [M+H*] = 455.15;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 12.1 broad, 8.95 (m 1H),
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10  ESI-MS [M+H*] = 456.15;

1H-NMR (200 MHz; DMSOQ-d6) diastereomer mixture: 8 (ppm) 9.8/9.25 (broad), 8.25 (m
1H), 7.95 (m 1H), 7.65-6.8 (m 8-8H), 4.75-4.40 (m 4H), 4.0-2.9 (m, overlapped by H20),
1.80 (s, 3H).

15
Example 1.B.10
6-Ox0-5-(3-ox0-3-{[2~(2-pyridinylamino)ethyl]Jamino}propyl)-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate (24)

20 Coupling of 3-[11-(2-tert-butoxy-2-oxoethyl)-6-oxo0-6,11-dihydro-5H-dibenzo[b,e]azepin-
5-yljpropanoic acid (8), subsequent cleavage of the tert-butyl ester with TFA and
purification by MPLC afforded 40 mg;

ESI-MS [M+H*] = 459.15;

25
TH-NMR (200 MHz; DMSO0-d6) diastereomer mixture: 5 (ppm) 8.15 (m 1H), 7.95 (m 1H),
7.70-7.15 (m, 11H), 6.65 (broad, 1H), 6.45 (m 2H), 4.70 (m 1H), 4.40 (m 2H), 4.25-2.6
(m, overlapped by H20).

30 -Example |.B.11
6-Ox0-5-{3-0x0-3-[4-(2-pyridinyl)-1-piperazinyl]propyl}-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate (25)

85 mg were obtained in analogy to Example 10;
35
ESI-MS [M+H*] = 485.25,
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5 Example 1.B.12
{5-[3-({[4-(1 H-BenzimidazoI-2-yl)-2-thienyl]methyl}amino)-3-oxopropyl]—6-oxo-6,1 1-
dihydro-5H-dibenzo[b,e]azepin-1 1-yl}-acetic acid (26)

20 mg were obtained in analogy to Example 10;
10
ESI-MS [M+H?*] = 551.15;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 12.2 (broad), 8.70 (m
1H), 8.10 (m, 1H), 7.80-6.95 (m, 13H), 4.70 (m 1H), 4.60-3.90 (m, 5H), 3.55-2.85 (m,
15 overlapped by H20).

Example |.B.14
2-{[(1-{[1 1-(Carboxymethyl)-6-0x0-6,11 -dihyd ro-5H-dibenzo-[b,e]azepin-5-yllacetyl}-4-
piperidinylymethyllamino}pyridinium acetate (28)

20 '
Coupling with N-(4-piperidinylmethyl)-2-pyridinamine and subsequent hydrolysis of the
methy! ester afforded 65 mg;

ESI-MS [M+H?*] = 499.25;

25
1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.05 (m, 1H), 7.80-7.15
(m, 9H), 6.70 (m, 1H), 6.55 (m, 2H), 5.35-4.80 (m 3H), 4.70-4.0 (m, 3H), 3.75-2.80 (m,
overlapped by H20), 2.05 (s, 3H), 2.80 (m, 3H), 1.25 (m 2H).

30 Example .B.15
5-(2-{4-[(Benzylamino)carbonyl]-1 -piperazinyl}-2-oxoethyl)-6-ox0-6,11 -dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate (29)

a) 11-(2-Methoxy-2-oxoethyl)-6-0x0-6, 1 1-dihydro-5H-dibenzolb,e]azepin-5-yl  ace-

35 tate 3 (2.5 g; 7.37 mmol) was dissolved in 40 ml of CH2Cl2 and “preactivated” -
as described above - by adding 1.2eq. of N’-(dimethylaminopropyl)-N-
ethylcarbodiimide (1.15¢g) and 1.2eq. of DIPEA (1.15g). After 1h, Boc-
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(3.2 g) was purified by chromatography on silica gel (CH2CI2/CH30H 1 to 3% +
5 0.1% acetic acid).

1.7 g; ESI-MS [M+H+] = 508.2;

b) 5-{2-[4-(tert-Butoxycarbonyl)-1-pipe razinyl]-2-oxoethyl}-6-ox0-6,11-dihydro-5H-

dibenzo[b,e]azepin-11-yl acetate (1.7 g) was dissolved in 20 ml of CH2Cl2 and,

10 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+H+] =
408.15).
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

15 to reflux. After the reaction was complete, the mixture was concentrated, taken
up in CH2Clp, washed with 1N HCI solution and then saturated NaCl solution,
dried and evaporated (0.81 g; ESI-MS [M+H+] = 541.25). Hydrolysis was effected
by dissolving in 25 ml of 2.1 g [sic] dioxane/H20, adding 1.5 eq. of KOH (0.13 g)
and heating to reflux. The mixture was then concentrated, acidified with 2N HCI

20 and extracted 2x with CH2Cla. 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.
0.36 g; ESI-MS [M+H*] = 527.15;

25 1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: § (ppm) 7.7-7.1 (m, 14H),
5.25-4.1 (4H), 3.7-3.1 (m, overlapped by H20), 2.95 (m, 1H).

Example 1.B.16
5-[2-({[5-(1 H-Benzimidazol-2-y!)-2-thienyl]methyl}amino)-2-oxoethyl}-6-ox0-6,11-dihydro-
30 5H-dibenzolb,elazepin-11-yl acetate (30)

a) 11-(2-Methoxy-2-oxoethyl)-6-ox0-6,1 1-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate 3 (4 g; 11.8 mmol) was dissolved in 30 ml of CH2Cl2 and “preactivated” -
as descriped above - by adding 1.15eq. of N'-(dimethylaminopropyl)-N-

35 ethylcarbodiimide (2.6g) and 1.6eq. of DIPEA (2.59g). After 1h, 5-
(aminomethyl)-3-thiophenecarbonitrile (1.92 g) - dissolved in 35 ml of DMF - and
a further 1 ml of DIPEA were added, and the mixture was stirred at 0°C for 1 h
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5 b) Methyl [10-(2-{[(5-cyano-2-thienyl)methyl]amino}-2-oxoethyl)-11-oxo-10,11-
dihydro-SH-dibenzo[a,d]cyclohepten-5-y|]acetate (0.85g; 1.85mmol) was
dissolved in 15 ml of pyridine and, at 0°C, 1.76 g of triethylamine were added,
and HoS was passed in for 90 minutes. After 1 h at RT, the reaction mixture was
concentrated, and CHCly was added and reevaporated 2x (0.9 g of yellow

10 foam).

The thioamide was then dissolved in 20 ml of CH2Cl2 and, after addition of 5 eq.
of CH3l (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 stirred at RT for 3 h. Concentration of the mixture afforded 1.35g

15 of crude product which was purified by chromatography on silica gel
(CH2Clp/CH30H) 0.46 g [sicl;
ESI-MS [M+H+] = 551.15.

Hydrolysis of the methyl ester took place in analogy to the examples already described
20 in 20 ml of 3:1 dioxane/H20 with 80 mg of KOH at RT. Workup and purification of the

crude product by MPLC (silica gel: Bischoff Prontoprep 60-2540-C18E, 32 ym; eluent:

CH3CN/H20 + 0.1% acetic acid) afforded 0.22 g of the required product.

ESI-MS [M+H+] = 537.15;

25 1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.85 (m, 1H), 7.75-7.2
(m, 14H), 4.85-4.3 (m, 6H), 3.5-3.1 (m, overlapped by H20), 2.95 (m, 1H).

Example 1.B.17
(5-{2-[({4-[Amino(imino)methy|]-2-thienyl}methyl)amino]-2-oxoethy|}-6-oxo-6,1 1-dihydro-
30 5H-dibenzo[b,e]azepin-11-yl)acetate [sic] (31)

Methyl—[5—(2-{[(4-cyano-2-thienyl)methyl]amino}-2-oxoethy|)-
6-0x0-6,11-dihydro-5H-di-benzo-[b,e]azepin-1 1-yllacetate and the corresponding
thioamide were prepared in analogy to Example 16.

35  Methy! {5-[2-({[4-(thiocarbamoyl)-2- thienyl]methyl}amino)-2-
oxoethyl]-6-0x0-6,11-dihydro- -5H-dibenzo[b,e]azepin-11-yllacetate (2.3 g; 4. 66 mmol) in
30 mi of CH2Clp was stirred with 5 eq. of CH3l (3.3 g) at RT overnight. The mixture was
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by MPLC (silica gel: Bischoff Prontoprep 60-2540-C18E, 32 ym; eluent: CH3CN/H20 +

0.1% acetic acid).

0.12 g; ESI-MS [M+H*] = 463.05;

10  1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 10.5-9.1 (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
H20), 2.70 (m, 1H).

Example |.B.18
15  {5-[2-({[4-(1H-Benzimid azol-2-y|)—2-thienyl]methyl}amino)-2-oxoethyl]-6-oxo-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl}acetate [sic] (32)

Methyl [5-(2-{[(4-cyano-2-thienyI)methyl]amino}-2-oxoethyl)-6-oxo-6, 11-dihydro-5H-
dibenzo-[b,eJazepin-11-yllacetate (0.5 g; 1.09 mmol) in 30 ml of CH3OH was refluxed

20  with 0.2 m! 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 was purified by chromatography on silica gel (CH2Cl2/CH30H 1 to
3%).

25 0.13 g; ESI-MS [M+H*] = 551.15;

Hydrolysis in 15 ml of 3:1 dioxane/H20 with 1.5 eq. of KOH (0.02 g) and purification of
the crude product by MPLC (silica gel: Bischoff Prontoprep 60-2540-C18E, 32 ym;
eluent: CH3CN/H20 + 0.1% acetic acid).

30  0.03 g; ESI-MS [M+H+] = 537.15;

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 9.0/8.8 (m, 1H), 8.15 (m,
1H), 7.75-7.0 (m, 14H), 4.85-4.20 (m, 6H), 3.75-2.8 (m, overlapped by H20).

35 Example |.B.19
{5-[2—({[4-(3H-|midazo[4.5-b]pyridin-2-y|)-2-thienyl]methyl}—amino)-2-oxoethy|]—6-oxo-
6.1 1-dihydro-5H-dibenzo[b,e]azepin-1 1-yl}acetate [sic] (33)
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') mg; ESI-MS [M+H*] = 538.4;
5

1H-NMR (200 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.95-8.8 (m, 1H), 8.0 (m,
1H), 7.8-7.05 (m, 13H), 4.75-4.1 (m, 6H), 2.95 (m, 1H).

Example 1.B.20
10  [5-(2-{[4-(1 H-Benzimidazo|-2-y|)benzy|]amino}-2—oxoethyl)—6-oxo-6,1 1-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic] hydrochloride (34)

Analogously by reaction with [4-(1H-benzimidazo|-2-y|)benzylmethylamine [sic] from
building block 14. -
15 40 mg; ESI-MS [M+H*] = 531.15

1H-NMR (400 MHz; DMSO-d6) diastereomer mixture: & (ppm) 8.95-8.8 (m, 1H), 8.0 (m,
1H), 7.8-7.05 (m, 13H), 4.75-4.1 (m, 6H), 2.95 (m, 1H).

20 Example [.B.21
{5-[2-({[4-(1 H-benzimidazol-2-yl)-1 ,3-thiazol-2-y|]methyl}—amino)-2-oxoethyl]-6-oxo-6,1 1-
dihydro-5H-dibenzo[b,e]azepin-1 1-yl}acetate [sic] (35)

Analogously by reaction with [4-(1H-benzimidazol-2-yl)-1 ,3-thiazol-2-yl]methylamine.
25 430 mg; ESI-MS [M+H*] = 538.15;

1H-NMR (360 MHz; DMSO-d6) diastereomer mixture: & (ppm) 9.4/9.3 (m, 1H), 8.9 (m,
1H), 7.8-7.15 (m, 13H), 4.95-4.35 (m, 5H), 3.2 (m, overlapped by H20), 2.95 (m, 1H).

30 Example |.B.22
(5-(2-(4-(1H-Be nzimidazol-2-yl)aniIino)-2-oxoethyl)-6-oxo-6,1 1-dihydro-5H-
dibenzo[b,e]azepin-11-yl)acetate [sic] (36)

Analogously by reaction with 4-(1 H-benzimidazol-2-yl)aniline.
35
100 mg; ESI-MS [M+H*] = 517.15;
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5 Examples [sic] I.B.23

Methyl [10-(2-{[4-(1H-benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-11-0x0-10,11-
dihyd ro-5H-dibenzo[b,e][1 ,4]diazepin-
5-yllacetate

10 [5-(2-Methoxy-2-oxoethyl)-11-o0x0-5,11-dihydro-10H-dibenzo—[b,e][1,4]diazepin-
10-ylJacetic acid 37c (0.8 g; 2.35 mmol) was dissolved in 50 ml of DMF and, at 0°C,
1.05 g of HATU and 0.3 g of DIPEA were added, and the mixture was stirred at RT for
30 min. Addition of [4-(1H-benzimidazol-2-yl)phenylJmethanamine bistrifluoracetate from
building block 14 (1.06 g; 2.35 mmol) and 0.6 g of DIPEA was followed by stirring at 50C

15 for 2h. The mixture was diluted with CH2Clp, washed with H20, dried and
concentrated. Chromatography on silica gel (CH2CIl2/CH30H 1 — 8%) afforded 1.3 g of
a pale brownish oil (ESI-MS [M + H*] = 546.

TH-NMR (400 MHz; DMSO-dg): § (ppm) 8.45 (t, 1H), 8.15 (d, 2H), 7.05-7.7 (m, 16H),
20  4.75 and 4.65 (each d, 2H), 4.45-4.55 (m, 2H), 3.55 (s, 3H).

Examples [sic] I.B.24
[10-(2-{[4-(1H-Benzimidazol-2-yl)benzyllamino}-2-oxoethyl)-11-ox0-10,11-dihydro-5H-
dibenzo[b,e][1,4]diazepin-5-yl]acetic acid (acetate)
25
Methyl [10-(2-{[4-(1H-benzimidazol-2-yl)benzyllamino}-2-oxoethyl)-11-0x0-10,11-
dihydro-5H-dibenzol[b,e][1,4]diazepin-5-yllacetate (1 g; 1.56 mmol) and 0.15g of KOH
were refluxed in 30 ml of 2:1 dioxane/H20 for 3 h. Concentration of the mixture and
chromatography of the crude product by MPLC (silica gel: Bischoff Prontoprep 60-2540-
30 CqgE, 32 pm; eluent: CH3CN/H20 + 0.1% acetic acid) afforded 0.22 g of the required
product as acetate; ESI-MS [M+H*] = 532,

TH-NMR (400 MHz; DMSO-dg): & (ppm) 12.75 (s br, 1H), 8.40 (t, 1H), 8.15 (d, 2H),
7.156-7.7 (m, 16H), 4.75 and 4.60 (each d, 2H), 4.45-4.55 (m, 2H), 2.1 (s, 3H).
35
Examples [sic] 1.B.25
Methyl [10-(2-{[(2-{[(benzylamino)carbonyllamino}-1,3-thiazol-4-yl)methyljamino}-2-
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remaining residue was dlssolved in CH2Clo/CH30H 19:1 and precipited with

35 diethyl ether. The precipitate was filtered off with suction, washed and dried
(220 mg). ESI-MS [M+H*] = 476.
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Example 1.B.31
5-(3-[({1 -[(Benzylamino)carbonyl]piperidin-4-yI}methyl)—amino]-3-oxopropyl}-6-oxo-6,1 1-
dihydro-5H-dibenzo[b,e]azepin-1 1-yl acetate

5 Coupling with 4-(aminomethyl)—N—benzylpiperidine-1-carboxamide (43), cleavage of the
tert-butyl ester with TFA and purification by MPLC afforded 0.46 g; ESI-MS [M+H*] =
569.25.

Example 1.B.32
10  5-[3-({[5-(1 H-BenzimidazoI-2—yI)thien-2—yl]methyl}amino)-3-oxopropy|]-6-oxo-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl acetate

Coupling with [5-(1H-benzimidazo|-2-yl)thien-2-yl]methanamine (45), cleavage of the
tert-butyl ester with TFA and purification by MPLC afforded 70 mg; ESI-MS [M+HY]
15 =551.15.

Example 1.B.33
5-[3-({[4-(1 H-Benzimidazol-2-y|)thien-2-y|]methyl}amino)-3-oxopropyl]-6-oxo-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl acetate

20
Coupling with [4-(1H-benzimidazo|-2-yl)thien-2-yl]methanamine (44), cleavage of the
tert-butyl ester with TFA and purification by MPLC afforded 20 mg; ESI-MS [M+H*]
= 551.15.

25  The following were prepared in analogy to Example 1.B.1:

Example 1.B.34
5-{2-[({1 -[(Benzylamino)carbonyl]piperidin-4-y|}methyl)amino]-2-oxoethyl}-6-oxo-6,1 1-
dihydro-SH-dibenzo[b,e]azepin—1 1-yl acetate

30
Coupling of 1 1-(2-methoxy-2—oxoethyl)-6-oxo-6,1 1-dihydro-SH-dibenzo[b,e]azepin-5-yl
acetate (3) with 4-(aminomethyl)-N—benzylpiperidine-1-carboxamide (43), ester cleavage
and subsequent purification resulted in 0.42 g as a solid foam; ESI-MS [M+H*] = 655.25.

35 Example 1.B.35
5-(2-{[4—({[(Benzylamino)carbonyl]amino}methyl)be nzylJamino}-2-oxoethyl)-6-0x0-6,11-
dihydro-5H-dibenzolb,elazepin-1 1-yl acetate
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' (1) -30. #3B-0Ré-8cid -dihydro-5H-dibenzo[b,e]azepin-11-yl acetate 1.B.37 (0.9 g; 0.16 mmol) was
suspended in 5 ml of CH30H and, after dropwise addition of 0.02 mi of SOCl», stirred at
RT for 48 h. For workup, the reaction mixture was evaporated and stirred with n—
pentane (40 mg); ESI-MS [M+H*] = 560.25.

35 Example |.B.39 _
5-(2-{[5-(1 H-Benzimidazol-2-ylamino)pentylJamino}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
dibenzo[b,elazepin-11-yl acetate
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5 afforded 0.24 g; ESI-MS [M+H*] =525.6.

Example 1.B.40
5-(2-{[4-(1 H-BenzimidazoI-2-ylamino)butyl]amino}-2-oxoethyl)-6-oxo-6,1 1-dihydro-5H-
dibenzo[b,elazepin-11-yl acetate

10
Coupling of 1 1-(2-ten‘-butoxy-2—oxoethy|)-6-oxo-6,1 1-dihydro-SH-dibenzo[b,e]azepin—s-yl
acetate (66) with N1-(1H—benzimidazol-2—yl)butane-1 4-diamine (trifluoroacetate) (49)
using HATU as coupling reagent, cleavage of the tert-buty! ester and purification of the
resulting crude product by RP-MPLC afforded 94 mg; ESI-MS [M+H*] = 512.25.

15

Example 1.B.41
5-{2-[(3-{[(Benzylamino)carbonyl]amino}benzyl)amino]-2—oxoethyl}-6—oxo-6,1 1-dihydro-
5H-dibenzo[b,elazepin-11-yl acetate

20 Coupling of 11-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H—dibenzo[b,e]azepin-5—y|
acetate (66) with (3-{[(benzy|amino)—carbonyl]amino}phenyl)methanamine
(hydrochloride) (41), TFA cleavage and stirring of the resulting crude product with methyl
tert-butyl ether/lCH30H 19:1 afforded 0.61 g of slightly brownish solids; ESI-MS [M+H*]
= 563.25.

25
Example 1.B.42 -
5-(2-{4-[(1 H-Benzimidazol-2-ylamino)methyl]piperidin-1 -yI}-2-oxoethy|)—6-oxo-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl acetate

30 Coupling of 11-(2-tert—butoxy-2-oxoethyl)-6-oxo-6,11—dihydro-5H—dibenzo[b,e]azepin-5-yl
acetate (66) with N-(piperidin-4-ylmethyl)-1H-benzimidazoI-Z-amine (trifluoroacetate)
(50), TFA cleavage and chromatography by RP-MPLC afforded 60 mg; ESI-MS [M+H*]
= 538.25.

35 Example 1.B.43
6-Oxo-5-[2-oxo-2-({[2-(pyridin-2—y|amino)-1 ,3-thiazol-4-yl]—methyl}amino)ethyl]-6,1 1-
dihydro-SH-dibenzo[b,e]azepin-1 1-yl acetate
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Coupling of 1 1-(2-ten‘-butoxy-2-oxoethy|)-6-oxo-6,1 1 -dihydro-5H—dibenzo[b,e]azepin-5-y|

acetate (66) with N-[4-(aminomethyl)—1,3-thiazo|—2-y|]pyridin-2-amine (bishydrochloride)

(51), TFA cleavage and chromatography by RP-MPLC afforded 65 mg; ESI-MS [M+H*]
5 =514.15.

Example 1.B.44
6-Oxo-5-[2-oxo-2-({[2-(pyridin-2-y|amino)—1 ,3-thiazol-5-yl]—methyl}amino)ethyl]-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl

10 acetate

Coupling of 1 1-(2-ter1—butoxy-2-oxoethyl)-6-oxo-6,1 1-dihydro-SH-dibenzo[b,e]azepin-5-y|

acetate (66) with N-[5-(aminomethy|)—1,3-thiazo|-2-yl]pyridin-2-amine (bishydrochloride)

(52), TFA cleavage and chromatography by RP-MPLC afforded 170 mg; ESI-MS
15 [M+H*]=514.15.

Example 1.B.45
5-(2-{[(2—{[Amino(imino)methyl]amino}-1 ,3-thiazol—4-y|)methyl]—amino}-2-oxoethyl)-6-oxo-
6,1 1-dihydro-5H—dibenzo[b.e]azepin-1 1-yl acetate (trifluoroacetate)

20
Coupling of 1 1-(2—tert-butoxy-2-oxoethy|)-6-oxo-6,1 1 -dihydro-5H-dibenzo[b,e]azepin-5-y|
acetate (66) with [4-(aminomethyl)-1,3-thiazo|—2-y|]guanidine (bishydrochloride) (39),
TFA cleavage and chromatography by RP-MPLC afforded 25 mg; ESI-MS [M+H*] =
479.15.

25
Example |.B.46
5-(2-{[(2-{[Amino(imino)methyl]amino}-1 ,3-thiazol-5-yl)—methyl]amino}-2—oxoethyl)—6-oxo—
6,1 1-dihydro-5H—dibenzo[b,e]—azepin-1 1-yl acetate

30 Coupling of 11-(2-tert—Butoxy-2—oxoethy|)-6-oxo-6,11-dihydro- 5H-dibenzo[b,el-azepin-5-
yl acetate (66) with N-[5-(aminomethy|)-1,3—thiazol-2—yl]guanidine (dihydrochloride) (53)
and TFA cleavage afforded 70 mg; ESI-MS [M+H*] = 479.15.

Example |.B.47
35 5-[2-({2-[4-(1 H-Benzimid azol-2-yl)phenyI]ethyl}amino)—2-oxo—ethy|]—6-oxo-6,1 1-dihydro-
5H-dibenzo[b,elazepin-11-yl acetate S
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Coupling of 1 1-(2-tert-butoxy-2-oxoethyl)-6-0x0-6,1 1-dihydro-5H-dibenzo[b,e]azepin-5-
yl acetate (66) with 2-[4-(1H—benzimidazol-2-yl)phenyl]ethanamine from building biock 54
and TFA cleavage afforded 35 mg; ESI-MS [M+H*] = 545.25.

5 Example |.B.48
6-Oxo-5-{2-oxo-2-[({4-[(pyridin-2-ylamino)methy|]thie n-2-yl}-methyl)amino]ethyl}-6,11-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl acetate

Coupling of 1 1-(2-tert-butoxy-2-oxoethyl)-6-ox0-6,1 1-dihydro-5H-dibenzo[b,e]azepin-5-yl
10 acetate (66) with N-{[5-(aminomethyl)-thien—3-y|]methy|}pyridin-2-amine (trifluoroacetate)
(55) and TFA cleavage afforded 170 mg; ESI-MS [M+H*] = 527.25.

Example |.B.49
5-(2-{Methyl-[2-(pyridin-2-y|amino)ethyl]amino}-2-oxoethy|)-
15  6-ox0-6,11-dihydro-5H-dibenzolb,elazepin-11-yl acetate

Coupling of 1 1-(2-tert-butoxy-2-oxoethyl)-6-0x0-6,1 1-dihydro-5H-dibenzol[b,el-azepin-5-
yl acetate (66) with N1-methyl-N2-pyridin-2-ylethane-1,2-diamine (acetate) (56), TFA
cleavage and RP-MPLC afforded 130 mg; ESI-MS [M+H*] = 459.25.

20
Example 1.B.50
6-Oxo-5-(2-oxo-2-{[4-(2-pyridinyIamino)benzyl]amino}ethyl)-6,1 1-dihydro-5H-
dibenzo[b,e]azepin-11-yl acetate

25 Coupling of 3 with N-[4-(aminomethyl)phenyl]-2-pyridinamine (57), cleavage of the
methyl ester in analogy to Example [.B.1 and filtration of the resulting crude product
through a Chromabond C1g cartridge afforded 3 mg; ESI-MS [M+K*] = 545.3, [M+H*] =
507.2, 326.0, 254.1.

30 Example |.B.51
Methyl (5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethy|}-6—oxo-6,1 1-
dihydro-5H-dibenzo[b,e]azepin-1 1-yl)-acetate

Coupling of 3 with N-[4-(aminomethyl)phenyl]-N'-benzylurea (trifluoroacetate) (58) and
35 purification of the crude product by chromatography on silica gel afforded 550 mg; ESI-
MS [M+K1] = 615.2, [M+H*]: 577.35.
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Example 1.B.52
(5—{2-[(4-{[(Benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-6-oxo—6,1 1-dihydro-
5H-dibenzo[b,elazepin-1 1-yl)acetate [sic]

5 Hydrolysis of the methy! ester from 1.B.51 in analogy to 1.B.1 and purification of the crude
product by RP-MPLC afforded 174 mg;
ESI-MS [M+K*] = 601.25, [M+H*]: 563.35.

Example 1.B.53
10  {4-[({[11 -(Carboxymethyl)-G-oxo-G,1 1-dihyd ro-5H-dibenzo[b,el-azepin-5-
yl]acetyl}amino)methyl]anilino}(imino)methanamine (trifluoroacetate)

Coupling of 11—(2-tert-butoxy-2—oxoethyl)—6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with [4-(aminomethyl)-phenyl]guanidine (bishydrochloride) (59), TFA

15 cleavage and purification of the crude product by RP-MPLC afforded 7.8 mg; ESI-
MS [M+K*] = 510.1, [M+H*] = 472.15.

Example |.B.54
[5-(2-{[4-(5—Ch|oro-1 H-benzimidazol-2-yl)benzyl]amino}-2-oxo—ethy|)-6-oxo-6,1 1-dihydro-
20 5H-dibenzo[b,elazepin-11 -yllacetate [sic]

Coupling of 3 with [4-(5-chloro—1H-benzimidazo|-2-yl)phenyl]—methanamine
(trifluoroacetate) (60) and cleavage of the methyl ester in analogy to 1.B.1 afforded
25 mg; ESI-MS [M+H*]: 565.25.

25
Example 1.B.55
[5-(2-{[4-(5,6-Dimethyl-1 H-benzimidazo|-2-yl)benzyl]amino}-2-oxoethyl)—6-oxo-6,1 1-
dihydro-SH—dibenzo[b,e]azepin-1 1-yljacetate [sic]

30 Coupling of 3 with [4-(5,6-dimethy|—1H-benzimidazoI-Z-yl)phenyl]—methanamine
(trifluoroacetate) (61) and cleavage of the methyl ester in analogy to Example 1.B.1
afforded 100 mg; ESI-MS [M+H*]: 559.25.

Example 1.B.56
35 [6-Oxo—5-(2-oxo-2-{[3-(2-pyridinylamino)propyl]amino}ethyl)-G,1 1-dihydro-5H-
dibenzolb,elazepin-11 -yllacetate [sic]
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Coupling of 3 with N1-(2-pyridinyl)-1 ,3-propanediamine (68) and cleavage of the methyl
ester in analogy to Example |.B. afforded 8 mg; ESI-MS [M+H*] : 459.25.

Example 1.B.57
5 Methyl [6-oxo-5-(2-oxo-2-{4-[2—(2-pyridinylamino)ethyl]-1-piperidinyl}ethyl)—6,11-dihydro—
5H-dibenzo[b,elazepin-11 -yll-acetate

Coupling of 3 with N-[2-(4-piperidinyl)ethyl]-z-pyridinamine (trifluoroacetate) (62)
afforded 140 mg; ESI-MS [M+H*]: 527.25.

10
Example |.B.58
[6-Oxo-5-(2-oxo-2-{4-[2-(2-pyridinylamino)ethyl]-1 -piperidinyl}—ethyl)-6,1 1-dihydro-5H-
dibenzo[b,elazepin-1 1-yllacetate [sic]

15  Hydrolysis of the methyl ester from Example 1.B.57 with LiOH in ethanol/H20 afforded
90 mg; ESI-MS [M+K*] = 551.2, [M+H*]: 513.25.

Example 1.B.59
Methyl [6-oxo-5-(2-oxo-2-{3-[2-(2-pyridinylamino)ethyl]-1 -
20 pyrrolidinyl}ethyl)-6,1 1-dihydro-5H-dibenzo[b,e]azepin-1 1-yl]-acetate

Coupling of 3 with N-[2-(3-pyrrolidinyl)ethyl]-Z-pyridinamine (trifluoracetate) (63) afforded
150 mg; ESI-MS [M+K*] = 551.2, [M+H*]: 513.25.

25 Example 1.B.60
[6-0xo-5-(2-oxo-2-{3-[2-(2—pyridinylamino)ethyl]-1 -pyrrolidinyl}—ethy!)-6, 11-dihydro-5H-
dibenzolb,elazepin-1 1-yl]acetate [sic]

Hydrolysis of the methyl ester from Example 1.B.59 afforded 150 mg; ESI-MS [M+K*] =
30 537.2, [M+HY]: 499.25.

Example 1.B.61
{6-Oxo-5-[2-oxo-2-({4-[(3-phenylpropanoyI)amino]benzyl}amino)—ethyl]-6,1 1-dihydro-5H-
dibenzo[b,€lazepin-1 1-yl}acetic acid

35
Coupling of 3 with {4-[(3-phenyIpropanoyl)amino]phenyl}-methanamine (hydrochloride)
(64) and cleavage of the methyl ester in analogy to Example 1.B.1 afforded 100 mg; ESI-
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MS [M+K*] = 600.2, [M+H*] = 562.2.

Example 1.B.62 _
(5-{2-[(4-{[(Benzyloxy)carbo nyl]amino}benzyl)amino]—2—oxo—ethyl}-6-oxo-6,1 1-dihydro-
5 5H-dibenzo[b,elazepin-11-yl)acetate [sic]

Coupling of 1 1-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,1 1-dihydro-5H—dibenzo[b,e]azepin-S-yI

acetate (66) with (4-{[(benzy|oxy)—-carbonyl]amino}phenyl)methanamine (hydrochloride)

(65) and TFA cleavage afforded 72 mg; ESI-MS [M+K*] = 602.2, [M+H*]: 564.2, 308.0,
10 102.2.

Example 1.B.63
(5-{2—[({5-[Amino(imino)methyl]-2-thienyl}methyl)amino]-2-oxo—ethy|}-6-oxo-6,1 1-
dihydro-5H—dibenzo[b,e]azepin-1 1-yl)acetate [sic] (acetate)

15 .

a) Coupling of 3 with 5-(aminomethyl)thiophene-2-carbonitri|e afforded 1.35g 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 eq. of DIPEA and 2.5 eq. of hydroxylammonium chloride and
stirred firstly at RT then at 700C for 7 h. After addition of a further 1 eq. each of

20 DIPEA and hydroxylammonium chloride, the mixture was stirred at 500C for 4 h.
The reaction mixture was then concentrated, diluted with methyl tert-butyl ether
and washed with water. The precipitate formed thereby was filtered off with
suction, taken up in CH2Cl2, again washed with H2O and evaporated. Stirring of
the remaining residue with ethanol/petroleum ether afforded 1g of a white

25 amorphous solid.

b) Methyl (5-{2-[({5-[(hydroxyamino)(imino)methyl]-3-thieny|}—methyl)amino]—2-
oxoethyl}-6-0x0-6,1 1-dihydro—5H—dibenzo[b,e]azepin-1 1-yl)acetate from 1.B.63a
was introduced into 10 ml of glacial acetic acid and, after addition of 0.69 g of Zn

30 dust, stirred at RT overnight. The reaction mixture was then filtered through Celite
and evaporated to dryness (1.3 9); ESI-MS [M+H*]: 477.15.

c) Methy! ester 1.B.63b (0.54 g) was mixed with 50 ml of 2 N HCI and refluxed for
4 h. The mixture was then evaporated and the resulting crude product was
35 purified by RP—-MPLC (60 mg); ESI-MS [M+H*] = 463.18.
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[5-(5-{[(Benzy|amino)carbonyl]amino}pentyl)-6-oxo-6,1 1-dihydro-

5H-dibenzo[b,e]azepin-11-yllacetate [sic]

Y %0%

5 a) 3g (10.13mmol) of methyl (6-oxo-5,6-dihydro-11H—dibenzo[b,e]azepin-11-
yl)acetate 4a in 100 mi of DMF were mixed with 1.12 g of potassium tert-butoxide
and stirred at RT for 30 min. Then 2.95g of 2-(5-bromopentyl)-1H-isoindole-
1,3(2H)-dione were added and the mixture was stirred for 14 h. After the reaction
was complete, the mixture was poured into ice-water and extracted with ethyl

10 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 (CH2CI2) (3.5 g).

b) Hydrolysis with hydrazine hydrate and the usual workup afforded the free amine,
15 which was likewise prepared by chromatography on silica gel (CH2CI2/CH30H 0
to 10%). Subsequent reaction with benzyl isocyanate in 55 ml of 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
20 compound; ESI-MS [M+K*] = 524.3, [M+H*] = 486.2, 243.6.
Example 1.B.65

Methyl (5—{2-[(4-aminobenzyl)oxy]ethyl}-6-oxo-6,1 1-dihydro-
5H-dibenzo[b,elazepin-11-yl)acetate (hydrochloride)
25
a) Methyl (6-oxo-5,6-dihydro-11H—dibenzo[b,e]azepin-1 1-yhacetate 4a (10g;
35.55 mmol) — dissolved in 200 ml of THF - was slowly added dropwise to
36 mmol of lithium diisopropylamide in 200 ml of THF at 00C and then stirred at
00C for 1 h. Subsequently about 100 ml of ethylene oxide were added, and the
30 reaction mixture was stored at about 109C overnight. The next day, a further
approx. 50 ml of ethylene oxide were added, and the mixture was stirred under
autogenous pressure at RT for 48 h. For workup, the mixture was poured into
saturated NH4CI solution and extracted with ethyl acetate and the organic phase
was washed with 1 NHCI and then with H20. The crude product obtained after
35 drying and concentration was purified by chromatography on silica gel (n—
heptane/ethyl acetate 0 to 30%) (4 g); ESI-MS [M+H*] = 326.
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c) Reduction of the nitro compound 1.B.65b (0.65 g; 1.41 mmol) with Hz and 10%

Pd on active carbon in 100 ml of CH3OH 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.
15
Example 1.B.66
[lacuna] (5-{2-[(4-{[(benzy|amino)carbonyl]amino}benzyl)oxy]ethyl}-6-oxo-6,1 1-dihydro-
5H-dibenzo[b,e]azepin-11-yl)acetate

20 0.65g (1.51 mmol) of the methyl ester 1.B.65 were converted with 0.23 g of benzyl
isocyanate and 0.17 g of triethylamine in 100 mi of CH2Cl2 into the corresponding
benzylurea (purification of the crude product by chromatography on silica gel
(CH2Clo/ethanol)). Hydrolysis of the ester in analogy to I.B.1 afforded 22 mg of the title
compound; ESI-MS [M+K*] = 588.3, [M+H*] = 550.25.

25
Example 1.B.67
[lacuna] {5—[4-(4-{[(benzylamino)carbonyl]amino}phenyl)butyl]-6-oxo-6,1 1-dihydro-5H-
dibenzo[b,e]azepin-11-yl}acetate

30 a) A solution of methyl (6-0xo-5,6-dihydro-11H-dibenzo[b,e]azepin-11-y|)acetate 4a
(0.2 g; 0.72 mmol) in 10 mi of DMF was added dropwise to a suspension of 0.3 g
of NaH (60%; oil removed with n—pentane) in 30 ml of DMF at 00C, and the
mixture was then stirred for 1 h for complete formation of the anion. The mixture
was subsequently heated to 750C, and a solution of 4-(4-nitrophenyl)butyl

35 methanesulfonate (0.2 g) in DMF was added. The mixture was stirred at 750C for
3 h and, for workup, then poured into saturated NH4CI solution and extracted
with ethyl acetate, and the organic phase was washed 4x with saturated NaCl
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benzylurea. Purification of the crude product by chromatography on silica gel
afforded 5 mg; ESI-MS [M+K*] = 586.2, [M+H*]: 548.3, 274.6.

10
Example 1.B.68
N-{4-[({[6-(carboxymethyl)-6-0x0-6,11-dihydro-5H-dibenzo[b,e]-azepin-11-
yllacetyl}amino)methyl]phenyl}-1H-benzimidazol-2-amine (hydrochloride)

165 a) 0.5 g (1.26 mmol) of methy! [5-(2-tert-butoxy-2-oxoethyl)-6-0x0-6,11-dihydro-5H-
dibenzo[b,elazepin-11-yllacetate (2) was hydrolyzed by the standard method with
LiOH in ethanol/H20 to give [5-(2-tert-butoxy-2-oxoethyl)-6-0x0-6,11-dihydro-5H-
dibenzo[b,elazepin-11-yllacetate [sic]. Coupling of the acid with N-[4-
(aminomethyl)phenyl]-1H-benzimidazol-2-amine (hydrochloride) (47) using HATU

20 as coupling reagent and chromatography of the resulting crude product on silica
gel (CH2/Cl2/CH30OH 0 to 2%) afforded 170 mg of tert-butyl-[11-(2-{[4-(1H-
benzimidazol-2-ylamino)benzyllamino}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-di-
benzo[b,elazepin-5-yllacetate; ESI-MS [M+H*]: 602.

25 b) TFA cleavage, dissolving of the crude product in CH2Cl2 and conversion into the
corresponding hydrochloride (HCI in diethyl ether; saturated at 0°C) afforded
25 mg of the title compound; ESI-MS [M+H*]: 546.2.

The following were prepared analogously:

30
Example 1.B.69
[5-(2-{[3-(4-Methyl-1H-imidazol-1-yl)propylJamino}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl]acetate [sic]

35 2 mg; ESI-MS [M+H*] = 447.
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10
3 mg; ESI-MS [M+H*] = 416.

Example 1.B.72
[5-(2-{[3-(1H-Imidazol-1-yl)propyllamino}-2-oxoethyl)-6-0x0-6,11-dihydro-5H-
15 dibenzo[b,e]azepin-11-yl]acetate [sic]

3 mg; ESI-MS [M+H*] = 433,

Example I.B.73
20 [5-(2-{[1-Methyl-2-(4-morpholinyl)ethyllJamino}-2-oxoethyl)-6-0x0-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

3 mg; ESI-MS [M+H*] = 452,

25 Example |.B.74
[5-(2-{[(1-Ethyl-2-pyrrolidinyl)methyl]amino}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

2 mg; ESI-MS [M+H*] = 436.

30
Example 1.B.75
(6-Ox0-5-{2-0x0-2-[4-(4-pyridinylmethyl)-1-piperazinyl]ethyl}-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl)acetate [sic]

35 4 mg; ESI-MS [M+H*] = 485.
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Example 1.B.82

[5-(2-{[3-(Dibutylamino)propyl]amino}-2-oxoethyl)-6-oxo-6,1 1-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

5 1 mg; ESI-MS [M+H*] = 494,

Example 1.B.83
(6-Ox0-5-{2-0x0-2-[4-(4-pyridinyl)-1 -piperazinyllethyl}-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yl)acetate [sic]
10
2 mg; ESI-MS [M+H*] = 471.

Example 1.B.84
[5-(2-{4-[3-(4-Morpholinyl)propyl]-1-pipe razinyl}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
15 dibenzolb,e]azepin-11-yllacetate [sic]

3 mg; ESI-MS [M+H*] = 521.

Example 1.B.85
20  [5-(2-{[3-(2-Methyl-1H-imidazol-1 -yl)propyllamino}-2-oxoethyl)-6-ox0-6,11 -dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

1 mg; ESI-MS [M+H*] = 447.

25 Example |.B.86
(6-Oxo-5-{2-oxo-2-[(4-pyridiny|methy|)amino]ethyl}-6,1 1-dihydro-5H-dibenzol[b,e}azepin-
11-yl)acetate [sic]

1 mg; ESI-MS [M+H*] = 416.
30
Example 1.B.87
(5-{2-[(1 -Methyl-4-piperidinyl)amino]-2-oxoethyl}-6-ox0-6,11 -dihydro-5H-
dibenzol[b,elazepin-11-yl)acetate [sic]

35 2 mg; ESI-MS [M+H*] = 422,
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Example 1.B.90

[5-(2-{4-[2-(Dimethylamino)ethyl]-1 -piperazinyl}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
15 dibenzo[b,e]azepin-11-yllacetate [sic]

2 mg; ESI-MS [M+H*] = 465,

Example |.B.91
20  [5-(2-{4-[3-(Dimethylamino)propyl]-1 -piperazinyl}-2-oxoethyl)-6-oxo0-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

1 mg; ESI-MS [M+H*] = 479.

25 Example 1.B.92
[5-(2-{4-[2-(Dipropylamino)ethyl]-1-pipe razinyl}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-
dibenzo[b,e]azepin-11-yllacetate [sic]

1 mg; ESI-MS [M+H*] = 521.
30
Example 1.B.93
[6-Ox0-5-(2-0x0-2-{4-[2-(1 -piperidinyl)ethyl}-1-piperazinyl}-ethyl)-6,11 -dihydro-5H-
dibenzo[b,e]azepin-11-ylJacetate [sic]

35 2 mg; ESI-MS [M+H*] = 505.
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| [5-(2-{[4-(Dibutylamino)butyl]Jamino}-2-oxoethyl)-6-ox0-6, 1 1-dihydro-5H-

dibenzo[b,e]azepin-11-yljacetate [sic]

M
\ *

10
2 mg; ESI-MS [M+H*] = 508.

Example 1.B.96

[6-Ox0-5-(2-0x0-2-{4-[2-0x0-2~(1-pyrrolidinyl)ethyl]-1 -piperazinyl}ethyl)-6,11-dihydro-5H-
15 dibenzo[b,elazepin-11-yllacetate [sic]

3 mg; ESI-MS [M+H*] = 505.

Example |.B.97
20  [5-(2-{[3-(Diethylamino)propyl]amino}-2-oxoethyl)-6-0x0-6,1 1-dihydro-5H-diben-
zo[b,e]azepin-11-yllacetate [sic]

1 mg; ESI-MS [M+H*] = 438.

25 Example |.B.98
[5-(2-{[2-(Dimethylamino)ethyl]lamino}-2-oxoethyl)-6-ox0-6,11-dihydro-5H-diben-
zo[b,e]azepin-1 1-yllacetate [sic]

1 mg; ESI-MS [M+H*] = 3986.

30
Example 1.B.99
[5-(2-{[4-(Dimethylamino)butyl]amino}-2-oxoethyl)-6-0x0-6,11-dihydro-5H-diben-
zo[b,e]azepin-11-ylJacetate [sic]

35 1 mg; ESI-MS [M+H*] = 424,
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dihydro-11H-dibenzo[b,e]azepin-11-ylidene)-propanoic acid

Hydrolysis of the methyl ester from Example 1.B.100 and purification of the crude
15  product by chromatography on silica gel (CH2CI2/CH30H 0 to 20%) afforded 21 mg;
ESI-MS [M+K*] = 613.2, [M+Na*] = 597.2, [M+H*] = 575.2.

Example 1.B.102
Methyl 3-(5-{2-[(4-{[(benzylamino)carbonyilamino}benzyl)amino}-2-oxoethyl}-6-oxo-6,11-
20 dihydro-5H-dibenzo[b,e]azepin-11-yl)—-propanoate

Coupling of 11-(3-methoxy-3-oxopropyl)-6-0x0-6,1 1-dihydro-5H-dibenzo[b,elazepin-5-yl

acetate (70) with with [sic] N-[4-(aminomethyl)phenyl]-N"'-benzylurea  [sic]

(trifluoroacetate) (58) using HATU as coupling reagent afforded 140 mg; ESI-MS
25 [M+K*]=629.2, [M+H*]: 591.25, 296.1.

Example 1.B.103
3-(5-{2-[(4-{[(Benzylamino)carbonyl]amino}benzyI)amino]-2-oxo-ethy|}-6—oxo-6,1 1-
dihydro-5H-dibenzo[b,e]azepin-11-yl)propanoic acid

30
Hydrolysis of the methyl ester from Example 1.B.102 afforded 83 mg of the title
compound; ESI-MS [M+K*] = 615.2, [M+H*]: 577.25, 289.1.

Example 1.B.104
35 Methyl 3-[6-ox0-5-(2-ox0-2-{[2-(2-pyridinylamino)ethylJamino}—ethyl)-6,11 -dihydro-5H-
dibenzo[b,elazepin-11-yl]propanoate
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15  oxo-4,5-dihydro-10H-thieno[3,4-c][1]-benzazepin-10-ylidene)ethanoate

Coupling of (10E/Z)-10-(2-methoxy-2-oxoethylidene)-4-oxo-4H-thieno[3,4-c][1]benz-

azepin-5(10H)-yl acetate (71) with N-[4-(aminomethyl)phenyl]-N''-benzylurea [sic]

(trifluoroacetate) (58) afforded 98 mg; ESI-MS [M+K*] = 619.2, [M+H*] = 581.15, 291.1.
20

Example 1.B.107

(2E)-(5-{2-[(4-{[(Benzylamino)carbonyl]amino}benzyl)amino]—2-oxoethyl}-4—oxo-4,5—di-

hydro-10H-thieno[3,4-c][1]benzazepin-10-ylidene)ethanoic acid

25  Hydrolysis of the methyl ester 1.B.106 afforded 24 mg of the title compound; ESI-MS
[M+K*] = 605.15, [M+H*]: 567.15, 284.2. :

Example 1.B.108
Methy! [5-(2-{[4-(1 H-benzimidazol-2-ylamino)benzyllamino}-2-oxoethyl)-4-oxo0-5,10-
30 dihydro-4H-thieno[3,4-c][1]benzazepin-10-yllacetate

Coupling of 10-(2—methoxy-2-oxoethyl)-4-oxo-4H—thieno[3,4-c]—[1]benzazepin-5(1OH)-yI

acetate (72) with N-[4-(aminomethyl)—phenyl}-1H-benzimidazol-2-amine (hydrochloride)

(47) and purification of the crude product by chromatography on silica gel
35 (CH2Clp/CH30H 0 to 2 %) afforded 47 mg; ESI-MS [M+H*]: 566.2.
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Coupling of (QE/Z)-Q-(Z-methoxy-2-oxoethylidene)-5—oxo-9H—dithieno[3,4—b:3,4—e]azepin-

4(5H)-yl acetate (73) with N—[4-(aminomethyl)phenyl]-N”-benzylurea [sic]

(trifluoracetate) (58) afforded 55 mg of the title compound; ESI-MS [M+K*] = 625.05,
15 [M+H*]: 587.15.

Example |.B.111
(25/2)-(4-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2—oxoethy|}-5-oxo-4,5-
dihydro-9H—dithieno[3,4-b:3,4-e]azepin-9-y|idene)ethanoate [sic]

20
Hydrolysis of the methyl ester 1.B.110 afforded 10 mg of the title compound; ESI-MS
[M+K*] = 611.0, [M+H*]: 573.2, 129.15, 100.2.

Example 1.B.112
25 Methyl [4-(2-{[4-(1H—Benzimidazo|-2-ylamino)benzyl]amino}-2-oxoethyl)-5-oxo-4,5-
dihyd ro-9H-dithieno[3,4-b:3,4-elazepin-9-yl]-acetate

Coupling of (9—(2-methoxy-2-oxoethyI)-5-oxo-9H-dithieno—[3,4-b:3,4-e]azepin-4(5H)-yI
acetate (74) with N-[4-(aminomethy|)phenyl]-1H—benzimidazol-Z-amine (hydrochloride)
30 (47) afforded 21 mg of the title compound; ESI-MS [M+H*]: 573.

Example 1.B.113
Sodium [4-(2-{[4-(1H-benzimid azoI-2-yIamino)benzyl]amino}-2—oxoethyl)-5-oxo-4,5-
dihydro-9H—dithieno[3,4—b:3,4-e]azepin-9-yl]acetate

35
Hydrolysis of the methyl ester 1.B.112 afforded 10 mg of the title compound; ESI-MS
[M+H*]: 558.05, 502.1.
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10

The following were prepared in analogy to |.B.114:

Example 1.B.115
6-Ox0-5-{[4-({4-[(2-pyridinylamino)methyl]-1-piperidinyl}-carbonyl)-1,3-thiazol-2-
15  yllmethyl}-6,11-dihydro-5H-dibenzo([b,e]-azepin-11-yl acetate

60 mg; ESI-MS [M+H*]: 528.25.

Example 1.B.116
20  5-[(4-{[(4-{[(Benzylamino)carbonyl]lamino}benzyl)amino]-carbonyi}-1,3-thiazol-2-
yl)methyl}-6-oxo-6,11-dihydro-5H-dibenzo-[b,elazepin-11-yl acetate

25 mg; ESI-MS [M+HY]: 646.25.

25 Example .B.117
6-Ox0-5-({4-[({4-[(2-pyridinylamino)methyl]benzyl}amino)—carbonyl]-1 ,3-thiazol-2-
yimethy!)-6,11-dihydro-5H-dibenzo-[b,elazepin-11-yl acetate

15 mg; ESI-MS [M+H*]: 604.15.

30
Example 1.B.118
6-Oxo-5-[(4-{[({4-[(2-pyridinylamino)methyl]-2-thienyI}methyI)—amino]carbonyl}-1 ,3-
thiazol-2-yl)methyl]-6,11-dihydro-5H-dibenzo-[b,elazepin-11-yl acetate

35 70 mg; ESI-MS [M+H*]: 610.15.
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substance for binding to solid phase-bound integrin ayB3.
10  Procedure

- Coat microtiter plates with 250 ng/ml integrin ayP3 in 0.05 M NaHCO3 pH 9.2;
0.1 mi/well;

15 - saturate with 1% milk powder/assay buffer; 0.3 mi/well; 0.5 hRT
- wash 3x with 0.05% Tween 20/assay buffer
- test substance in 0.1% milk powder/assay buffer, 50 plwell +
20 0 yg/mi 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

25 - 1 ug/ml anti-human vitronectin antibody coupled to peroxidase (Kordia SAVN-
APHRP) in 0.1% milk powder/assay buffer; 0.1 miiwell; 1 h/RT

- wash 3x with 0.05% Tween 20/assay buffer
30 - 0.1 ml/well peroxidase substrate
- stop reaction with 0.1 ml/well 2 M H2SO4
- measure absorption at 450 nm
35

Integrin ayP3: human placenta is solubilized with Nonidet, and integrin ayB3 is affinity-
purified on a GRGDSPK matrix (elution with EDTA). Contamination by integrin o||pB3
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- coat microtiter plates with 10 pg/ml fibrinogen (Calbiochem 341578) in 0.05 M
NaHCO3 pH 9.2; 0.1 mi/well;

25 - saturate with 1% BSA/PBS:; 0.3 mi/well; 30 min/RT
- wash 3x with 0.05% Tween 20/PBS

- test substance in 0.1% BSA/PBS; 50 pliwell +
30 200 pg/ml integrin apP3 (Kordia) in 0.1% BSA/PBS; 50 pl/well; 2 to 4 h/RT

- wash 3x as above

- biotinylated anti-integrin ajpB3 antibody (Dianova CBL 130 B); 1:1000 in 0.1%
35 BSA/PBS; 0.1 mliwell; 2 to 4 h/RT

- wash 3x as above
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- measure the absorption at 450 nm

Peroxidase substrate: mix 0.1 mi of TMB solution (42 mM TMB in DMSO) and 10 ml of
substrate buffer (0.1 M Na acetate pH 4.9) and then add 14.7 pl of 3% H202

15
Various dilutions of the test substances are used in the assay, and the ICgq 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 IC50 values in
the integrin oj|pB3 and integrin ayb3 [sic] assays.

20
Example 3
CAM assay

The CAM (chorioallantoic membrane) assay is a generally accepted model for assessing
25 the in vivo activity of integrin oayp3 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; Nature 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.
30
Example 4
Rabbit eye assay

It is possible in this in vivo model to follow and assess in analogy to Example 3 the
35 inhibition of angiogenesis and neovascularization in the presence of integrin oyf3
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.
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where B, G and L have the following meanings:

L a structural element of the formula Ii_

10
-U-T IL
where
15 T is a COOH group or a radical which can be hydrolyzed to COOH and
—U-  is -(X)a=(CRLTRL2)p~, ~CRL1=CR| 2—, ethynylene or =CR_1-, where
a isOort1,
20
b is0,1o0r2
XL is CRL3RL4, NRLS, oxygen or sulfur,
25 RL1, RL2, R.3, R4

are, independently of one another, hydrogen, T, —OH, ~NR[6R7,
—CO-NH3, a halogen radical, a branched or unbranched, optionally
substituted C1-Cg-alkyl, C2-Cg-alkenyl, C2—-Cg-alkynyl, C3-C7-
cycloalkyl, -CO-NH(C1-Cg-alkyl), -CO-N(C1—Cg-alkyl)2 or C1-

30 Cg4-alkoxy radical, an optionally substituted C4-Co-alkylene-T,
Co-alkenylene-T or Co-alkynylene~T radical, an optionally
substituted aryl or arylalkyl radical or, in each case independently
of one another, two radicals Ri.1 and R{2 or R 3 and R 4 or,
where appropriate, R1 and R|3 together are an optionally

35 substituted 3- to 7-membered saturated or unsaturated carbocyclic
or heterocyclic system which may contain up to three different or
identical heteroatoms O, N, S,
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RL5, R6, RL7
are, independently of one another, hydrogen, a branched or
unbranched, optionally substituted C1~Cg—alkyl, C3-C7-cycloalkyl,
5 CO-0-C1-Cg-alkyl, SO2-C1-Cg-alkyl or CO-C1-Cg-alky! radical or
an optionally substituted CO-O-alkylene-aryl, SO2-aryl, CO-aryl,
SO2-alkylene-aryl or CO-alkylene-aryl radical,

G a structural element of the formula I

10
Rg g°
(¢
=
' ef
Yg-::{ G IG
6 5
RG R,
where
15 the structural element G can be incorporated in both orientations, and
XG  is nitrogen or CRg1 in the case where structural element G is connected
to structural element L or B via Xg by a single bond,
20 or
is carbon in the case where structural element G is connected to structural
element L via Xg by a double bond,
25 Yg is CO,CS, C=NRGgZ or CRg3RG%,
where
Rg! is hydrogen, halogen, a hydroxyl group or a branched or
30 unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy

radical,
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Rg2 is hydrogen, a hydroxyl group, a branched or unbranched,
optionally  substituted Cq-Cg—alkyl, C1-Cg4-alkoxy, C3-C7-
cycloalkyl or -0-C3-C7-cycloalkyl radical or an optionally
substituted aryl, —O-aryl, arylalky! or —-O-alkylene—aryl radical and

Rg3, Rg4
are, independently of one another, hydrogen or a branched or
unbranched, optionally substituted Cq-Cg—alkyl, Co-Cg-alkenyl,
Co-Cg—alkynyl or C1-C4-alkoxy radical or the two RG3 and RG4
10 radicals together are a cyclic acetal -O-CH2-CH2-O- or ~0-CH2-
O- or the two Rg3 and Rg#4 radicals together are an optionally
substituted C3—C7—cycloalkyl radical,

Rg5RGE.RG7,RG8

156 are, independently of one another, hydrogen, an amino or hydroxyl group,
an HN-CO-Rg? radical, a branched or unbranched, optionally substituted
C1—-Cg-alkyl or C4-Cg-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one another, in each case two RG®
and RgB or Rg7 and Rg8 radicals together are an optionally substituted,

20 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, and

Rg9 is a branched or unbranched, optionally substituted C1-Cg-alkyl or C1-C4-
25 alkoxy radical or an optionally substituted aryl, hetaryl, arylialkyl or
hetarylalkyl radical,

B a structural element containing at least one atom which, under
physiological conditions, can as hydrogen acceptor form hydrogen bonds,
30 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,

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

2. A compound as claimed in claim 1, wherein the structural element B is a
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5 where A and E have the following meanings:

A a structural element selected from the group:

a 5— to 7-membered monocyclic saturated, unsaturated or aromatic ring
10 having O to 4 heteroatoms 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,

with the proviso that at least one heteroatom selected from the group of O,

N or S is present in the structural element A,

15
or
a 9— to 14-membered polycyclic saturated, unsaturated or aromatic
system having up to 6 heteroatoms selected from the group of N, O or S,
20 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,
with the proviso that at least one heteroatom selected from the group of O,
N or S is present in the structural element A,
25
or
a radical
%
" 2
where
Zpl  is oxygen, sulfur or optionally substituted nitrogen and
35

ZA2 s optionally substituted nitrogen, oxygen or sulfur,
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and
E a spacer structural element which connects structural element A to
5 structural element G covalently, where the number of atomic bonds along
the shortest possible route along the structural element framework E is
from 4 to 12.
3. A compound as claimed in either of claims 1 or 2, wherein the structural element
10 used as structural element A is selected from the group of structural elements of

the formulae Io" to IA18,
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m, p, q
are, independently of one another, 1, 2 or 3,

5 Ral, Ra2
are, independently of one another, hydrogen, CN, halogen, a branched or
unbranched, optionally substituted Cq1-Cg—alkyl or CO-C1-Cg—alkyl
radical or an optionally substituted aryl, arylalkyl, hetaryl, hetarylalkyl or
C3-C7—cycloalky! radical or a radical CO-0-Ra14, O-Ra14, S-Ra'l4,
10 NRpA15RA16, CO-NRATSRA16 or SOoNRA15RA16 or the two Ra' and
RaZ2 radicals together are 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,
15
Ral3, R al3”
are, independently of one another, hydrogen, CN, halogen, a branched or
unbranched, optionally substituted C1—-Cg—alkyl radical or an optionally
substituted aryl, arylalkyl, hetaryl, C3-C7-cycloalkyl radical or a CO-O-
20 Ra14, 0-Ra14, S-Ra14, NRATSRAT6 or CO-NRA15RA16 radical,

where

Ra'4 is hydrogen, a branched or unbranched, optionally substituted C1-
25 Cg-alkyl, alkylene-C1-Cg4-alkoxy, Co-Cg-alkenyl, C2-Cg-alkynyl or
alkylene-cycloalkyl radical or an optionally substituted C3-C7-

cycloalkyl, aryl, arylalkyl, hetaryl or hetarylalkyl radical,

Ra15, Ral6,
30 are, independently of one another, hydrogen, a branched or
unbranched, optionally substituted Cq-Cg-alkyl, CO-C1-Cg—alkyl,
S02-C1-Cg—alkyl, COO-Cq-Cg—alkyl, arylalkyl, COO-alkylene-
aryl, SOgz-alkylene-aryl or hetarylalkyl radical or an optionally
substituted C3-C7-cycloalkyl, aryl, CO-aryl, SO2-aryl, hetaryl or
35 CO-hetaryl radical,

Ra3, Ra4
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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 being possible for the ring
5 optionally to be substituted or for another, optionally substituted,

saturated, unsaturated or aromatic ring to be fused onto this ring,
where
10 n canbe 0, 1,2 or 3,
j canbeOor1,

XA can be -SO2-, -8-, -O-, -CO-, -0-CO-, -CO-0-, —-CO-
15 N(RA12)-, -N(RA12)-CO-, -N(RA12)-802- or -S02-N(Ra12)-
and

Ra12 can be hydrogen, a branched or unbranched, optionally substituted

C1-Cg-alkyl, C1—Cg4—alkoxy, —~O-alkylene-aryl or —O-aryl radical,

20 an amino radical with primary or, where appropriate, secondary or
tertiary substitution, an optionally C1~Ca-alkyl- or aryl-substituted

Co-Cg—alkynyl or Co—Cg—alkenyl 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

25 up to three different or identical heteroatoms 0O, N, S, C3-C7-
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

30 optionally be substituted, or another, optionally substituted,
saturated, unsaturated or aromatic ring may be fused onto this ring,

RA® is a branched or unbranched, optionally substituted C1-Cg-alkyl, arylalkyl,
C3-C7-cycloalkyl or C1-Cg-alkyl-C3-C7-cycloalkyl radical or an optionally
35 substituted aryl radical, :

RAS, RaB”
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are hydrogen, a branched or unbranched, optionally substituted C1-Cg—-
alkyl, -CO-0-C4-Cg4-alkyl, arylalkyl, -C0O-0-alkylene-aryl, -CO-O-allyl, —
CO-C1-Cg-alkyl, -CO-alkylene-aryl, C3-C7-cycloalkyl or -CO-allyl radical
or the two radicals Ra8 and RaB" in the structural element Ia7 together

5 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 heteroatoms O, N, S,

RA’ is hydrogen, -OH, -CN, -CONH2, a branched or unbranched, optionally

10 substituted C1-C4—-alkyl, C1-C4-alkoxy, C3-C7-cycloalkyl or -O-CO-C4-

C4-alkyl radical, or an optionally substituted arylalkyl, —O—alkylene—aryl, -

O-CO-aryl, -O-CO-alkylene—aryl or -O-CO-allyl radical, or the two

radicals Ra® and RA/ together are an optionally substituted, unsaturated

or aromatic heterocyclic system which may, in addition to the ring

15 nitrogen, contain up to two further different or identical heteroatoms O, N,
S,

Ra8 is hydrogen, a branched or unbranched, optionally substituted Cq—Cg—
alkyl, CO-C1-Cg4-alkyl, SO2-C1-C4~alkyl or CO-0-C1~C4-alkyl radical

20 or an optionally substituted aryl, CO-aryl, SO2-aryl, CO-O-aryl, CO-
alkylene—aryl, SO2-alkylene-aryl, CO-O-alkylene-aryl or alkylene-aryl
radical,

25 are, independently of one another, hydrogen, —CN, halogen, a branched

or unbranched, optionally substituted C1—Cg—alkyl radical or an optionally
substituted aryl, arylalkyl, hetaryl, C3—C7—cycloalky! radical or a CO-O-
Ra14, 0-Ra14, S-Ra14, NRATSRAT6 or CO-NRATSRA'16 radical, or
the two RA® and RA10 radicals in the structural element Iz14 together are

30 a 5- 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 is optionally substituted by up to three identical
or different radicals,

35 Rall is hydrogen, —CN, halogen, a branched or unbranched, optionally
substituted C4—Cg—alkyl radical or an optionally substituted aryl, arylalkyl,
hetaryl, C3—C7-cycloalkyl radical or a CO-O-Ra14, O-Ra14, S-Ra14,
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NRA15RA16 or CO-NRA1SRA16 radical,

Ra17 in the structural element Io18 the two radicals RA9 and RA17 together are
a 5- to 7-membered saturated, unsaturated or aromatic heterocyclic
system which may, in addition to the ring nitrogen, contain up to three
different or identical heteroatoms O, N, S, and is optionally substituted by
up to three identical or different radicals,

z1,22,23,74
are, independently of one another, nitrogen, C-H, C-halogen or a

branched or unbranched, optionally substituted C—-C1-C4-alky! or C-C1~
C4—alkoxy radical,

Z5  is NRa8, oxygen or sulfur.
A compound as claimed in any of claims 1 to 3, wherein the spacer structural
element E is composed of two to four partial structural elements selected from
the group -of E1 and E2, the partial structural elements being linked in any
sequence, and E'1 and E2 having the following meanings:
E' a partial structural element of the formula |1
~(XE)i(CH2)c-CRETREZ-(CH2)d~(YE)I- IE1
and
E2 a partial structural element of the formula |g2
~(NRg3)e-(CRE4RED)F-(QE)K-(CRECRE)g-(NRES)h- IE2.

where

c,dfg
are, independently of one another, 0, 1 or 2,

e, h ikl
are, independently of one another, 0 or 1,
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XE. Qe
are, independently of one another, CO, CO-NRE9, S, SO, SO2,
SO2NREY, CS, CS-NRg9, CS-0, CO-0, 0-CO, O, ethynyl, CRg10-O-
5 cRe1, CRe10Rg11 , C(=CRg10Rg11), CRE10=CRE11s
cRe10(0Rg12)-cRg11, CRE10-CRE'1(ORE12) or an optionally
substituted 4- to 11-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,
10
YE is ~CO-, -NRE9-CO-, -SO-, =SO2~, -NRg9-802~, -CS~-, -NRg9-CS-
, =0-CS- or -O-CO-

Rg1, Rg2, Rg4, Re5, RES, Rg’

15 are, independently of one another, hydrogen, halogen, a hydroxyl group, a
branched or unbranched, optionally substituted Cq-Cg-alkyl, C1-Ca-
alkoxy, Co-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl radical, a -
(CH2)w-RE13 radical, an optionally substituted C3-C7-cycloalkyl, aryl,
arylalkyl, hetaryl, hetarylalkkyl, O-aryl or O-alkylene-aryl radical, or,

20 independently of one another, in each case two radicals Rg1 and RE2 or
Re4 and RE5 or RE6 and R’ together are a 3- to 7-membered,
optionally substituted, saturated or unsaturated carbocyclic system,

where
25
w is0,1,2, 3o0r4,
Rg3, REB, Rg9
are, independently of one another, hydrogen, a branched or unbranched,
30 optionally substituted Cq-Cg-alkyl, CO-C1-Cg-alkyl, CO-O—-C1-Cg-alkyl or
S02-C1-Cg-alkyl radical or an optionally substituted C3-C7-cycloalkyl,
CO-O-alkylene-aryl, CO-alkylene-aryl, CO-aryl, SO2-aryl, CO-hetaryl or
S0Os-alkylene-aryl radical,
35 RE1O’ RE11

are, independently of one another, hydrogen, a hydroxyl group, a
branched or unbranched, optionally substituted C1-Cg-alkyl, C1-Cg-
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alkoxy, Cp-Cg-alkenyl, C2-Cg-alkyny! or alkylene-cycloalkyl radical or an
optionally substituted Cg3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalky! radical,

Rg12 is hydrogen, a branched or unbranched, optionally substituted C4-Cg-
alkyl, Co-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical,

Re13 is hydrogen, a hydroxyl group, a branched or unbranched, optionally
substituted C1-Cg-alkyl, C1—Cg4-alkoxy, -arylalkyl, ~O-alkylene-aryl or -
O-aryl radical, an amino radical with primary or, where appropriate,
secondary or tertiary substitution, an optionally Cq-Cg4-alkyl- or aryl-
substituted Cp—Cg-alkynyl or Co-Cg-alkenyl radical, a Cs5-Cq12-
bicycloalkyl, Ce—C1g-tricycloalkyl radical, a CO-0-Rp14 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 O, N, S,
C3-C7-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.

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 IE1E2

-E2-E1- IE1E2
and E1 and E2 have the following meanings:
E1 a partial structural element of the formula Ig1
~(XE)-(CH2)¢-CRETRE2-(CH2)d—(YE)I- IE1

and
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~(NRg3)e-(CRE4RES)-(QE)k-(CRESRE)g-(NRES)h- IE2 .
5
where
c,.d f, g
are, independently of one another, 0, 1 or 2,
10
e h,i k|
are, independently of one another, O or 1,
XE. Qg
15 are, independently of one another, CO, CO-NREQ, S, SO, SO2,
SOoNREY, CS, CS-NRg®, €S-0, CO-O, 0-CO, O, ethynyl,
CcRg10-0-CRg11, CRg10Rg11 , C(=CRg10Rg11),
cRe10=cRg11, CRE10(0RE12)-CRe'1, CRg10-CRe11(ORE12)
or an optionally substituted 4- to 11—-membered mono- or polycyclic
20 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,
YE is -CO-, -NRE9-CO-, -SO-, -SO2-, -NRg9-802-, -CS—, -
25 NRg9-CS-, -O-CS- or -O-CO-

Rel, Re2, Re4, RES, RES, RE7
are, independently of one another, hydrogen, halogen, a hydroxyl
group, a branched or unbranched, optionally substituted C1-Cg-
30 alkyl, Cq-Cg4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene-
cycloalkyl radical, a -(CH2)w-Rg13 radical, an optionally
substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl, hetarylalkyl, O-
aryl or O-alkylene-aryl radical, or, independently of one another, in
each case two radicals Rg1 and Rg2 or Rg4 and RgS or RgS and
35 Rg’ together are a 3- to 7-membered, optionally substituted,
saturated or unsaturated carbocyclic system,
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are, independently of one another, hydrogen, a hydroxyl group, a
branched or unbranched, optionally substituted C1-Cg-alkyl, C1-
15 ' C4-alkoxy, C2-Cg-alkenyl, Co-Cg-alkynyl or alkylene-cycloalkyl
radical or an optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl,
hetaryl or hetarylalky! radical,

R|_=_12 is hydrogen, a branched or unbranched, optionally substituted C1-
20 Cg-alkyl, C2-Cg-alkenyl, Co-Cg-alkynyl or alkylene-cycloalkyl
radical or an optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl,

hetaryl or hetarylalkyl radical,

Rg13 is hydrogen, a hydroxyl group, a branched or unbranched,

25 optionally substituted C1-Cg-alkyl, C1~Cg4—alkoxy, arylalkyl, —O—
alkylene-aryl or —O-ary! radical, an amino radical with primary or,

where appropriate, secondary or tertiary substitution, an optionally

C1-Cg4-alkyl- or aryl-substituted Co-Cg—alkynyl or Co—Cg—alkenyl

radical, a Cs-C42-bicycloalkyl, Cg—C1g-tricycloalkyl radical, a

30 CO-O-RA14 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 O, N, S, C3-C7-cycloalkyl, aryl or

hetaryl radical, it being possible for two radicals together to be a

35 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
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10 where G and L have the following meanings:

L a structural element of the formula I

-U-T IL
15
where
T is a COOH group or a radical which can be hydrolyzed to COOH and
20 _U- s <X )a~(CRLTRL2)p-, ~CRL1=CR| 2—, ethynylene or =CR_1-, where
a isOor1,
b is0,1o0r2
25

XL s CRL3R4, NR5, oxygen or sulfur,

RL1, RL2, RL3, R4
are, independently of one another, hydrogen, -T,-0OH, —NR|_6R|_7
30 —CO-NH>, a halogen radical, a branched or unbranched, optionally
substituted C1-Cg-alkyl, C2-Cg-alkenyl, Co-Cg-alkynyl, C3-C7-
cycloalkyl, -CO-NH(C1—-Cg-alkyl), —CO-N(C1-Cg—alkyl)2 or Cq-
Cg4-alkoxy radical, an optionally substituted Cq—-Co-alkylene—T,
Co-alkenylene-T or Co-alkynylene-T radical, an optionally
35 substituted aryl or arylalkyl radical or, in each case independently
of one another, two radicals R.1 and R.2 or R|3 and R4 or,
where appropriate, RL1 and R 3 together are an optionally
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substituted 3- to 7-membered saturated or unsaturated carbocyclic
or heterocyclic system which may contain up to three different or
identical heteroatoms O, N, S,

5 RL5, R 6, RL7
are, independently of one another, hydrogen, a branched or
unbranched, optionally substituted C1—Cg-alkyl, C3-C7-cycloalkyl,
CO-0-C1-Cg-alkyl, SO2-C1-Cg-alkyl or CO-C4-Cg-alkyl radical or
an optionally substituted CO-O-alkylene-aryl, SO2-aryl, CO-aryl,
10 S0O2-alkylene-aryl or CO-alkylene-aryl radical,

G a structural element of the formula Ig

! x+
G Te

e} G
15
where
the structural element G can be incorporated in both orientations, and
20 XG s nitrogen or CRg! in the case where structural element G is connected
to structural element L or B via XG by a single bond,
or
25 carbon in the case where structural element G is connected to structural
element L via Xg by a double bond,
Yg is CO, CS, C=NRg2 or CRG3RG#,
30 where

Rg1 is hydrogen, halogen, a hydroxyl group or a branched or



10

15

20

25

30

35

-173 -

unbranched, optionally substituted C41—Cg—alkyl or C1-C4-alkoxy
radical,

RgZ is hydrogen, a hydroxyl group, a branched or unbranched,
optionally ~substituted C4-Cg-alkyl, C1-C4-alkoxy, C3-C7-
cycloalkyl or —-O-C3-C7-cycloalkyl radical or an optionalily
substituted aryl, -O—-aryl, arylalkyl or ~O-alkylene—-aryl radical and

RG3, Rg4
are, independently of one another, hydrogen or a branched or
unbranched, optionally substituted Cq-Cg—alkyl, C2-Cg-alkenyl,
Co—Cg-alkynyl or C1-C4-alkoxy radical or the two RG3 and Rg#
radicals together are a cyclic acetal ~O-CH2-CH2-O- or —O-CH2-
O- or the two Rg3 and Rg# radicals together are an optionally
substituted C3-C7—cycloalkyl radical,

RG5RG8.RG7 RG8

are, independently of one another, hydrogen, an amino or hydroxyl group,
an HN-CO-R@? radical, a branched or unbranched, optionally substituted
C1-Cg-alkyl or C1-Cg4-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one another, in each case two Rg5
and Rg® or Rg7 and Rg8 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, S, and

Rg9 is a branched or unbranched, optionally substituted C1-Cg-alkyl or C1-Cg-
alkoxy radical or an optionally substituted aryl, hetaryl, arylalkyl or
hetarylalkyl radical.

A drug comprising the structural element of the formula IGgL

-G-L iGL

where G and L have the following meanings:

L a structural element of the formula 1|
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-U-T iL

is a COOH group or a radical which can be hydrolyzed to COOH and

is -(X)a—(CRLTRL2)p~ —CRL? =CR| 2-, ethynylene or =CR|_1—, where

a

b

XL

isOort1,
is0,1or2

is CR3R4, NR( 5, oxygen or sulfur,

RL1, RL2, R3, R4

are, independently of one another, hydrogen, T, —OH, —NRLGRL7,
—~CO-NH2, a halogen radical, a branched or unbranched, optionally
substituted Cq—-Cg-alkyl, C2-Cg-alkenyl, Co—Cg—alkynyl, C3-C7-
cycloalkyl, —CO-NH(C1-Cg—alkyl), -CO-N(C1-Cg—alkyl)2 or C1-
Cg-alkoxy radical, an optionally substituted C4—Co-alkylene-T,
Co-alkenylene-T or Cp-alkynylene-T radical, an optionally
substituted aryl or arylalky! radical or, in each case independently
of one another, two radicals Ri.1 and R.2 or Ri 3 and R4 or,
where appropriate, R_1 and RL3 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, S,

RL5, RL 8, RL7

are, independently of one another, hydrogen, a branched or
unbranched, optionally substituted C4—-Ceg—alkyl, C3-C7-cycloalkyl,
CO-0O-C1-Cg-alkyl, S02-C1-Cg-alkyl or CO-C1-Cg-alky! radical or
an optionally substituted CO-O-alkylene-aryl, SO2-aryl, CO-aryl,
SO2-alkylene-aryl or CO-alkylene-aryl radical,

G a structural element of the formula |G
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the structural element G can be incorporated in both orientations, and

XG

YG

is nitrogen or CRg! in the case where structural element G is connected
to structural element L or B via X by a single bond,

or

carbon in the case where structural element G is connected to structural
element L via X@ by a double bond,

is CO, CS, C=NR@g2 or CRG3RG4,

where

Rg1

is hydrogen, halogen, a hydroxyl group or a branched or
unbranched, optionally substituted C1-Cg-alkyl or C{-C4-alkoxy
radical,

is hydrogen, a hydroxyl group, a branched or unbranched,
optionally substituted C41—Cg—-alkyl, Cq-C4-alkoxy, C3-C7-
cycloalkkyl or —-0O-C3-C7-cycloalkyl radical or an optionally
substituted aryl, —O-aryl, arylalkyl or —O-alkylene-aryl radical and

Rg3, RG?

are, independently of one another, hydrogen or a branched or
unbranched, optionally substituted C{-Cg-alkyl, C2-Cg-alkenyl,
Co-Cg-alkyny! or C1-C4-alkoxy radical or the two Rg3 and Rg4
radicals together are a cyclic acetal ~O-CH2-CH2-O- or —O-CH2-
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O- or the two Rg3 and Rg# radicals together are an optionally
substituted C3—C7-cycloalky! radical,

RGS,RGG,RG7.RGB

are, independently of one another, hydrogen, an amino or hydroxyl group,
an HN-CO-Rg9 radical, a branched or unbranched, optionally substituted
C1-Cg-alkyl or Cq-C4-alkoxy radical, an optionally substituted aryl or
arylalkyl radical or, independently of one another, in each case two RG5
and Rg6 or Rg7 and R@8 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, S, and

Rg? is abranched or unbranched, optionally substituted C1-Cg-alkyl or C1-Cs-
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 5 as ligands of the ayP3 integrin receptor.

The use as claimed in claim 9 of the compounds as claimed in any of claims 1 to
5 for producing drugs for the treatment of diseases in which the interaction
between integrins and their natural ligands is excessive.

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 ay/B3 integrin
and its natural ligands is excessive.
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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 thrombosis, 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.



