
; _`abcdefghijkle3e^x\6 T^Ldv Y 0050/50559 5 10 15 20 25 30 35  Novel
antagonists of integrin receptors  9 p *G00002* The invention relates to
novel compounds which bind to integrin receptors, and to the preparation
and use thereof. Integrins are cell surface glycoprotein receptors which
mediate interactions between identical and different cells and between
cells and extracellular matrix proteins. They are involved in physiological
processes such as, for example, embryogenesis, hemostasis, wound healing,
immune response and formation/maintenance of tissue architecture.
Disturbances in the expression of genes of cell adhesion molecules, and
disturbances of the function of receptors may contribute to the
pathogenesis of many disorders such as, for example, tumors, thromboembolic
events, cardiovascular disorders, pulmonary disorders, disorders of the
CNS, of the kidney, of the gastrointestinal tract or inflammations.
Integrins are heterodimers each composed of a and (3 transmembrane
subunits, which are linked noncovalently. To date, 16 different a subunits
and 8 different (3 subunits and 24 different combinations have been
identified. Integrin av(33, 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
factor, thrombospondin, osteopontin, laminin, collagen, thrombin, tenascin,
MMP-2, bone sialoprotein II, various viral, parasitic and bacterial
proteins, natural integrin antagonists such as disintegrins, neurotoxins -
mambin - and leech proteins - decorsin, ornatin - and some non-RGD ligands
such as, for example, Cyr-61, PECAM (L. Piali, J. Cell Biol. 1995, 130,
451-460; Buckley, J. Cell Science 1996, 109, 437-445, J. Biol. Chem. 1998,
273, 3090-3096). Several integrin receptors show cross-reactivity with
ligands which contain the RGD motif. Thus, integrin allb~3, also called
platelet fibrinogen receptor, recognizes fibronectin) vitronectin,
thrombospondin, von Willebrand factor and fibrinogen. Integrin av(33 is
expressed inter alia on endothelial cells, blood platelets,
monocytes/macrophages, smooth muscle cells, some B cells, fibroblasts,
osteoclasts   



0050I50559 - 2  and various tumor cells such as, for example, melanomas,
glioblastomas, carcinomas of the lung, breast, prostate and bladder,
osteosarcomas or neuroblastomas. Increased expression is observed under
various pathological conditions such as, for 5 example, in the
prothrombotic state, when there is vessel injury, tumor growth or
metastasis or reperfusion and on activated cells, in particular on
endothelial cells) smooth muscle cells or macrophages. Involvement of
integrin av(33 has been demonstrated inter alia for the following 10
pathologies: 15 cardiovascular disorders such as atherosclerosis,
restenosis after vessel injury, and angioplasty (neointima formation,
smooth muscle cell migration and proliferation) (J. Vasc. Surg. 1994, 19,
125-134; Circulation 1994, 90, 2203-2206), 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 II 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,
0050/50559 and for antiviral, antiparasitic internalization). 5 -3 or
antibacterial therapy and prophylaxis (adhesion and 



Because of its key role, pharmaceutical preparations which contain low
molecular weight integrin av(33 antagonists are of great therapeutic and
diagnostic benefit inter alia for the indications mentioned. 10
Advantageous av(33 integrin receptor antagonists bind to the integrin av[i3
receptor with increased affinity. Particularly advantageous av(33 integrin
receptor antagonists additionally show increased selectivity for integrin
av[33 and are less effective in relation to integrin allb~3 15 by a factor
of at least 10, preferably by a factor of at least 100. A large number of
compounds such as anti-av(33 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 av[i3 antagonistic effect and have demonstrated a beneficial in
vivo effect (FEES 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 aU~i3 antagonists with a tricyclic molecular
structure. 30 35 WO 9915508-A1, WO 9830542-A1 and WO 9701540-A1 describe
dibenzocycloheptane derivatives, WO 9911626-A1 describes
dibenzo[1,4]oxazepine derivatives and WO 9905107-A1 describes
benzocycloheptane derivatives. 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 I
B-G-L I   S 0050/50559 -4 where B, G and L have the following meanings: L a
structural element of the formula IL 5 -U-T I L where 



10 T is a COOH 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 is0or1,
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 halogen radical, a branched or unbranched, optionally substituted
C1-Cg-alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl, C3-C7-cycloalkyl,
-CONH(C1-Cg-alkyl), -CO-N(C1-Cg-alkyl)2 or C1-C4-alkoxy radical, an
optionally substituted C1-C2-alkylene-T, C2-alkenylene-T or C2 25
alkynylene-T radical, an optionally substituted aryl or arylalkyl radical
or, in each case independently of one another, two radicals RL1 and RL2 or
RL3 and RL4 or, where appropriate, RL1 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 30 or identical
heteroatoms O, N, S, RL5~ 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 S02-C1-Cg-alkyl or CO-C1-Cg-alkyl
radical or an optionally substituted CO-O-alkylene-aryl, S02-aryl, CO-aryl,
S02-alkylene-aryl or COalkylene-aryl radical,   0050/50559 -5 G a
structural element of the formula IG 5 where R G Re N ~` i -~ Yc.,.~ XG '
IG R RS G G the structural element G can be incorporated in both
orientations, and 



XG is nitrogen or CRG~ in the case where structural element G is connected
10 to structural element L or B via XG by a single bond, or is carbon in
the case where structural element G is connected to structural 15 element L
via XG by a double bond, YG is CO, CS, C=NRG2 or CRG3RG4, where 20 RG1 is
hydrogen, halogen, a hydroxyl group or a branched or unbranched, optionally
substituted C1-Cg-alkyl or C1-C4-alkoxy radical, RG2 is hydrogen, a
hydroxyl group, a branched or unbranched, optionally 25 substituted
C1-Cg-alkyl, C1-C4-alkoxy, Cg-C7-cycloalkyl or -O-C3-C7 cycloalkyl radical
or an optionally substituted aryl, -O-aryl, arylalkyl or -O-alkylene-aryl
radical and RG3~ RG4 30 are, independently of one another, hydrogen or a
branched or unbranched, optionally substituted C1-Cg-alkyl, C2-Cg-alkenyl,
C2-Cgalkynyl or C1-C4-alkoxy radical or the two RG3 and RG4 radicals
together are a cyclic acetal -O-CH2-CH2-O- or -O-CH2-O- or the two RG3 and
0050/50559 - 6  RG4 radicals together are an optionally substituted ~
C3-C7-cycloalkyl radical, RG5,RG6,RG7~RG8 5 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 C1-C4-alkoxy
radical, an optionally substituted aryl or arylalkyl radical or,
independently of one another, in each case two RG5 and RG6 or RG~ and RG8
radicals together are an optionally substituted, 10 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-C415
alkoxy radical or an optionally substituted aryl, hetaryl, arylalkyl 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 O _C_R1   0050I50559 - 7  in which R1 has the
following meaning: a) OM where M can be a metal cation such as an alkali
metal cation such as lithium, sodium, potassium, the equivalent of an
alkaline earth metal cation such as 5 calcium, magnesium and barium or an
environmentally compatible organic ammonium ion such as, for example,
primary, secondary, tertiary or quaternary C1-C4-alkylammonium or ammonium
ion, such as, for example, ONa, OK or OLi, 10 b) a branched or unbranched,
optionally halogen-substituted C1-Cg-alkoxy radical such as, for example,
methoxy, ethoxy, propoxy, 1-methylethoxy, butoxy, 1methylpropoxy,
2-methylpropoxy, 1,1-dimethylethoxy, in particular methoxy, ethoxy,
1-methylethoxy) pentoxy, hexoxy, heptoxy, octoxy, difluoromethoxy,
trifluoromethoxy, chlorodifluoromethoxy, 1-fluoroethoxy, 2-fluoroethoxy,
2,2 15 difluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2,2,2-trifluoroethoxy,
2-chloro-1,1,2trifluoroethoxy or pentafluoroethoxy c) a branched or
unbranched) optionally halogen-substituted C1-C4-alkylthio radical such as
methylthio, ethylthio, propylthio, 1-methylethylthio, butylthio, 1 20
methylpropylthio, 2-methylpropylthio or 1,1-dimethylethylthio radical d) an
optionally substituted -O-alkylene-aryl radical such as, for example,
-Obenzyl 25 e) R1 also a radical -(O)m-N(R18)(R19), in which m is 0 or 1,
and R18 and R19, which may be identical or different, have the following
meaning: hydrogen, 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, 1ethylpropyl, hexyl,
1-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3dimethylbutyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1,1,2   



0050/50559 _g_ trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethylbutyl,
2-ethylbutyl or 1-ethyl-2methylpropyl or the corresponding substituted
radicals, preferably methyl, ethyl, propyl, butyl or i-butyl) 5
C2-Cg-alkenyl radical such as, for example, vinyl, 2-propenyl, 2-butenyl,
3butenyl, 1-methyl-2-propenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl,
4pentenyl, 1-methyl-2-butenyl) 2-methyl-2-butenyl, 3-methyl-2-butenyl,
1-methyl3-butenyl, 2-methyl-3-butenyl, 3-methyl-3-butenyl,
1,1-dimethyl-2-propenyl, 1,2dimethyl-2-propenyl, 1-ethyl-2-propenyl,
2-hexenyl, 3-hexenyl, 4-hexenyl, 5 10 hexenyl, 1-methyl-2-pentenyl,
2-methyl-2-pentenyl, 3-methyl-2-pentenyl, 4methyl-2-pentenyl,
3-methyl-3-pentenyl, 4-methyl-3-pentenyl, 1-methyl-4pentenyl,
2-methyl-4-pentenyl, 3-methyl-4-entenyl[sic], 4-methyl-4-pentenyl,
1,1dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-dimethyl-2-butenyl,
1,2-dimethyl3-butenyl, 1,3-dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl,
2,2-dimethyl-3-butenyl, 15 2,3-dimethyl-2-butenyl, 2,3-dimethyl-3-butenyl,
1-ethyl-2-butenyl, 1-ethyl-3butenyl, 2-ethyl-2-butenyl, 2-ethyl-3-butenyl,
1,1,2-trimethyl-2-propenyl, 1-ethyl-1methyl-2-propenyl and
1-ethyl-2-methyl-2-propenyl, in particular 2-propenyl, 2butenyl,
3-methyl-2-butenyl or 3-methyl-2-pentenyl or the corresponding substituted
radicals, 20 C2-Cg-alkynyl radical such as, for example, ethynyl,
2-propynyl, 2-butynyl, 3butynyl, 1-methyl-2-propynyl, 2-pentynyl,
3-pentynyl, 4-pentynyl, 1-methyl-3butynyl, 2-methyl-3-butynyl,
1-methyl-2-butynyl, 1,1-dimethyl-2-propynyl, 1-ethyl2-propynyl, 2-hexynyl,
3-hexynyl, 4-hexynyl, 5-hexynyl, 1-methyl-2-pentynyl, 1 25
methyl-2-pentynyl, 1-methyl-3-pentynyl, 1-methyl-4-pentynyl,
2-methyl-3pentynyl, 2-methyl-4-pentynyl, 3-methyl-4-pentynyl,
4-methyl-2-pentynyl, 1,1dimethyl-2-butynyl, 1,1-dimethyl-3-butynyl,
1,2-dimethyl-3-butynyl, 2,2-dimethyl3-butynyl, 1-ethyl-2-butynyl,
1-ethyl-3-butynyl, 2-ethyl-3-butynyl and 1-ethyl-1methyl-2-propynyl,
preferably 2-propynyl, 2-butynyl, 1-methyl-2-propynyl or 1 30
methyl-2-butynyl or the corresponding substituted radicals,
C3-Cg-cycloalkyl such as, for example, cyclopropyl, cyclobutyl,
cyclopentyl, 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)
C1-C4-alkyl, C1-C4-haloalkyl, C1-C4alkoxy, C1-C4-haloalkoxy or
C1-C4-alkylthio, such as, for example,   0050I50559 _g_ 2-fluorophenyl,
3-chlorophenyl, 4-bromophenyl, 2-methylphenyl, 3-nitrophenyl, 4cyanophenyl,
2-trifluoromethylphenyl, 3-methoxyphenyl, 4-trifluoroethoxyphenyl,
2-methylthiophenyl, 2,4-dichlorophenyl, 2-methoxy-3-methylphenyl,
2,4dimethoxyphenyl, 2-vitro-5-cyanophenyl, 2,6-difluorophenyl, 5 or R1$ and
R19 together form a C4-C7-alkylene chain which is closed to a ring, is
optionally substituted, for example by C1-C4-alkyl, and may contain a
heteroatom selected from the group of oxygen, sulfur or nitrogen, such as,
for example, -(CH2)4-, -(CH2)5-, -(CH2)6-~ -(CH2)7-, -(CH2)2-O-(CH2)2-,
-CH2-S_ 10 (CH2)3-, '(CH2)2-O-(CH2)3-~ -NH-(CH2)3-, -CH2-NH-(CH2)2-,
-CH2-CH=CHCH2-, -CH=CH-(CH2)3-, -CO-(CH2)2-CO- or -CO-(CH2)3-CO-. Preferred
T radicals are -COOH, -CO-O-C1-Cg-alkyl or -CO-O-benzyl. 15 20 



25 The radical -U- in the structural element 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, oxygen or sulfur. Preferred -U- radicals 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 preferably CRL3RL4 (a = 1 ) or oxygen (a = 1 ). A
halogen radical for RL1, RL2, RL3 or RL4 in structural element L means, for
example, 30 F, CI, Br or I, preferably F. n A branched or unbranched
C1-Cg-alkyl radical for RL1, RL2, RL3 or RL4 in structural element L means,
for example, methyl, ethyl, propyl, 1-methylethyl, butyl, 1methylpropyl,
2-methylpropyl, 1,1-d imethylethyl, pentyl, 1-methylbutyl, 2-methylbutyl,
35 1,2-dimethylpropyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
1-ethylpropyl, hexyl, 1methylpentyl, 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,   0050I50559 - 10
1-ethylbutyl, 2-ethylbutyl or 1-ethyl-2-methylpropyl, preferably branched
or unbranched C1-C4-alkyl radicals such as, for example, methyl, ethyl,
propyl, 1-methylethyl, butyl, 1methylpropyl, 2-methylpropyl or
1,1-dimethylethyl, particularly preferably methyl. 5 A branched or
unbranched C2-Cg-alkenyl radical for RL1, RL2, RL3 or RL4 in structural
element L means, for example, vinyl, 2-propenyl, 2-butenyl, 3-butenyl,
1-methyl-2propenyl, 2-methyl-2-propenyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 1-methyl-2-butenyl, 2methyl-2-butenyl, 3-methyl-2-butenyl,
1-methyl-3-butenyl, 2-methyl-3-butenyl, 3-methyl3-butenyl,
1,1-dimethyl-2-propenyl, 1,2-dimethyl-2-propenyl, 1-ethyl-2-propenyl, 2 10
hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-methyl-2-pentenyl,
2-methyl-2-pentenyl, 3methyl-2-pentenyl, 4-methyl-2-pentenyl,
3-methyl-3-pentenyl, 4-methyl-3-pentenyl, 1 methyl-4-pentenyl,
2-methyl-4-pentenyl, 3-methyl-4-entenyl[sic], 4-methyl-4-pentenyl,
1,1-dimethyl-2-butenyl, 1,1-dimethyl-3-butenyl, 1,2-dimethyl-2-butenyl,
1,2-dimethyl-3butenyl, 1,3-dimethyl-2-butenyl, 1,3-dimethyl-3-butenyl,
2,2-dimethyl-3-butenyl, 2,3 15 dimethyl-2-butenyl, 2,3-dimethyl-3-butenyl,
1-ethyl-2-butenyl, 1-ethyl-3-butenyl, 2-ethyl2-butenyl, 2-ethyl-3-butenyl,
1,1,2-trimethyl-2-propenyl, 1-ethyl-1-methyl-2-propenyl and
1-ethyl-2-methyl-2-propenyl, in particular 2-propenyl, 2-butenyl,
3-methyl-2-butenyl or 3methyl-2-pentenyl. 20 A branched or unbranched
C2-Cg-alkynyl radical for RL1, RL2, RL3 or RL4 in structural element L
means, for example, ethynyl, 2-propynyl, 2-butynyl, 3-butynyl,
1-methyl-2propynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-methyl-3-butynyl,
2-methyl-3-butynyl, 1methyl-2-butynyl, 1,1-dimethyl-2-propynyl,
1-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl, 4hexynyl, 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-3butynyl, 2,2-dimethyl-3-butynyl,
1-ethyl-2-butynyl, 1-ethyl-3-butynyl, 2-ethyl-3-butynyl and
1-ethyl-1-methyl-2-propynyl, preferably ethynyl, 2-propynyl, 2-butynyl,
1-methyl-2 propynyl or 1-methyl-2-butynyl. 30 A branched or unbranched
C3-C7-cycloalkyl radical for RL1, RL2, RL3 or RL4 in structural element L
means, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 



or cycloheptyl. 35 A branched or unbranched C1-C4-alkoxy radical for RL1,
RL2, RL3 or RL4 in structural element L means, for example, methoxy,
ethoxy, propoxy, 1-methylethoxy, butoxy, 1methylpropoxy, 2-methylpropoxy or
1,1-dimethylethoxy.   0050/50559 - 11  The radicals -CO-NH(C1-Cg-alkyl) and
-CO-N(C1-Cg-alkyl)2 are respectively secondary and tertiary amides and are
composed of the amide linkage and the appropriate C1-Cg-alkyl radicals as
described above for R~1, R~2, R~3 or R~4. 5 The R~~ , R~2, R~3 or R~4
radicals may further be a radical C1-C2-alkylene-T such as, for example,
methylene-T or ethylene-T, C2-alkenylene-T such as, for example,
ethenylene-T or 10 C2-alkynylene-T such as, for example, ethynylene-T, an
aryl radical such as, for example, phenyl, 1-naphthyl or 2-naphthyl or an
arylalkyl radical such as, for example, benzyl or ethylene phenyl
(homobenzyl) [sic] 15 it being possible for the radicals to be substituted
where appropriate. It is also possible for, in each case independently of
one another, two radicals R~1 and R~2 or R~3 and R~4 or, where appropriate,
R~1 and R~3 together to be an optionally 20 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. All
radicals for R~1, R~2, R~3 or R~4 may optionally be substituted. Unless the
substituents are specified, independently of one another up to 5
substituents are suitable 25 for the radicals R~~ , R~2, R~3 or R~4 and all
other substituted radicals in the description hereinafter, for example
selected from the following group: -N02, -NH2, -OH, -CN, -COOH,
-O-CH2-COOH, halogen, a branched or unbranched, optionally substituted
C1-C4-alkyl such as, for example, methyl, CF3, C2F5 or CH2F, 30
-CO-O-C1-C4-alkyl, C3-Cg-cycloalkyl, C1-C4-alkoxy, C1-C4-thioalkyl[sic],
-NH-COO-C-C1-alkyl4[sic], -O-CH2-COO-C1-C4-alkyl, -NH-CO-C1-C4-alkyl,
-CO-NHC1-C4-alkyl, -NH-S02-C1-C4-alkyl, -S02-NH-C1-C4-alkyl,
-N(C1-C4-alkyl)2, -NHC1-C4-alkyl or -S02-C1-C4-alkyl radical, such as, for
example) -S02-CF3, an optionally substituted -NH-CO-aryl, -CO-NH-aryl,
-NH-CO-O-aryl, -NH-CO-O 35 alkylene-aryl, -NH-S02-aryl, -S02-NH-aryl,
-CO-NH-benzyl, -NH-S02-benzyl or -S02-NH-benzyl radical, an optionally
substituted -S02-NR2R3 or -CO-NR2R3 radical, where the radicals R2 and R3
may, independently of one another, have the   



0050I50559 - 12  meaning of RL5 hereinafter, or the two radicals R2 and R3
together are a 3- to 6membered, optionally substituted, saturated,
unsaturated or aromatic heterocyclic system which, in addition to the ring
nitrogen, may contain up to three other different or identical heteroatoms
O, N, S, and optionally two radicals substituting this heterocyclic 5
system together are a fused-on or saturated, unsaturated or aromatic
carbocyclic or heterocyclic system which may contain up to three different
or identical heteroatoms O, N, S, and the ring can optionally be
substituted or another, optionally substituted ring can be fused onto this
ring. 10 Unless specified, two substituents on all terminally bonded,
substituted hetaryl radicals in the description may form a fused-on, 5- to
7-membered, unsaturated or aromatic carbocyclic system. Preferred RL1, RL2,
RL3 or RL4 radicals are, independently of one another, hydrogen, 15
halogen, a branched or unbranched, optionally substituted C1-C4-alkyl,
C1-C4-alkoxy or C3-C7-cycloalkyl radical or the -NRL6RL7 radical.
Particularly preferred RL1, RL2, RL3 or RL4 radicals are, independently of
one another, hydrogen, fluorine or a branched or unbranched, optionally
substituted C1-C4-alkyl 20 radical, preferably methyl. The RLS, RL6, RL7
radicals in the structural element L are, independently of one another,
hydrogen, a branched or unbranched, optionally substituted 25 C1-Cg-alkyl
radical, for example as described above for RL1, C3-C7-cycloalkyl radical,
for example as described above for RL1, CO-O-C1-Cg-alkyl, S02-C1-Cg-alkyl
or CO-C1-Cg-alkyl radical which is composed of 30 the group CO-O, S02 or CO
and, for example, of the C1-Cg-alkyl radicals described above for RL1, or
an optionally substituted CO-O-alkylene-aryl, S02-aryl, S02-alkylene-aryl
or CO-alkylene-aryl radical which is composed of the group 35 CO-O, S02, or
CO and, for example, of the aryl or arylalkyl radicals described above for
RL1,   0050I50559 - 13  Preferred RL6 radicals in the structural element L
are hydrogen, a branched or unbranched, optionally substituted C1-C4-alkyl)
CO-O-C1-C4-alkyl, CO-C1-C4-alkyl or S02-C1-C4-alkyl radical or an
optionally substituted CO-O-benzyl, S02-aryl, S02alkylene-aryl or CO-aryl
radical. 5 Preferred RL~ radicals in the structural element L are hydrogen
or a branched or unbranched, optionally substituted C1-C4-alkyl radical.
Preferred structural elements L are composed of the preferred radicals of
the structural 10 element. Particularly preferred structural elements L are
composed of the particularly preferred radicals of the structural element.
15 G is a structural element of the formula IG R G Re G N "` 



YG ~ ZG a 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, XG 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
YG in structural element G is CO, CS, C=NRG2 or CRG3RG4, preferably CO,
C=NRG2 or CRG3RG4.   0050/50559 - 14  RG1 in structural element G is
hydrogen, halogen such as, for example, CI, F, Br or I, a hydroxyl group or
a branched or unbranched, optionally substituted C1-Cg-alkyl, preferably
C1-C4-alkyl or C1-C4-alkoxy radical, for example as described above in 5
each case for R~1. Particularly preferred RG1 radicals are hydrogen,
methoxy or ethoxy. RG2 in structural element G is hydrogen, a hydroxyl
group, a branched or unbranched, 10 optionally substituted C1-Cg-alkyl,
C1-C4-alkoxy or C3-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-Cgalkynyl or
C1-C4-alkoxy radicals for RG3 or RG4 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-CH2-CH2-O- or -O-CH2-O-. 30 A further possibility is for the two
radicals RG3 and RG4 together to form an optionally substituted
C3-C7-cycloalkyl radical. Preferred RG3 or RG4 radicals are, independently
of one another, hydrogen, C1-C4alkyl or C1-C4-alkoxy. 35 Branched or
unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy radicals and
optionally substituted aryl or arylalkyl radicals for RGS, RG6, RG7 or RG8
in 



0050/50559 - 15  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 RG6 or RG~
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 RGS, RG6, RG7 or RGS radicals
are, independently of one another, hydrogen or optionally substituted aryl
radicals, preferably phenyl or arylalkyl radicals, preferably 10 benzyl,
and in each case two radicals RG5 and RG6 or RG7 and RG$ 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 RG5 and RG6 or RG~ 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 formulae: 20 _ N ' N1  .~ X~ J N J-N S ~N ~ ~ ~ N A branched or
unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy radical and
an optionally substituted aryl or arylalkyl radical for RG9 mean, for
example, the 25 corresponding radicals described above for R~1. A hetaryl
radical for RG9 means, for example, radicals such as 2-pyridyl, 3-pyridyl,
4pyridyl, 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 30 pyrimidyl, 3-pyrazolyl,
4-pyrazolyl, 5-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl, 5isothiazolyl,
2-imidazolyl) 4-imidazolyl, 5-imidazolyl, 3-pyridazinyl, 4-pyridazinyl,
5pyridazinyl, 6-pyridazinyl, 3-isoxazol [sic], 4-isoxazol [sic], 5-isoxazol
[sic], thiadiazol [sic], oxadiazol [sic] or triazine [sic].   i 0050I50559
- 16  Substituted hetaryl radicals for RG9 mean, as described above
generally for terminal, substituted hetaryl radicals, also fused-on
derivatives of the abovementioned hetaryl radicals, such as, for example,
indazole, indole, benzothiophene, benzofuran, indoline, benzimidazole,
benzothiazole, benzoxazole, quinoline or isoquinoline [lacuna]. 5 A
hetarylalkyl radical for RG9 means radicals composed, for example, of the
C1-Cgalkyl radicals described above and of the hetaryl radicals described
above, such as, preferably) the radicals -CH2-2-pyridyl, -CH2-3-pyridyl,
-CH2-4-pyridyl, -CH2-2thienyl, -CH2-3-thienyl, -CH2-2-thiazolyl,
-CH2-4-thiazolyl, CH2-5-thiazolyl, -CH2 



10 CH2-2-pyridyl, -CH2-CH2-3-pyridyl, -CH2-CH2-4-pyridyl,
-CH2-CH2-2-thienyl, CH2-CH2-3-thienyl, -CH2-CH2-2-thiazolyl,
-CH2-CH2-4-thiazolyl or -CH2-CH2-5thiazolyl. 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   0050I50559 - 17 A-E- I g where A and E have the following
meanings: 5 A a structural element selected from the group: a 5- to
7-membered monocyclic saturated, unsaturated or aromatic ring having 0 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 10 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, or 15 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, it being possible, in
each case independently of one another, for the ring nitrogen which is
present where appropriate or all carbons to be 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 ~A~ 30 where ZA1 is oxygen, sulfur or optionally substituted
nitrogen and ZA2 is optionally substituted nitrogen, oxygen or sulfur, 35
0050I50559 - 18  and 5 10 E a spacer structural element which connects
structural element A to 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. In a particularly preferred
embodiment, the structural element A is a structural element selected from
the group of structural elements of the formulae IA1 to I,o~18 RA2 -1~~IA1
RA1 N 0 R~ ~ IA4 N RA4 RA7 \N RA6* ~ IA7 ~N I RA6 RA13 RA13 ~N IA10 S 9 ~
IA13 N' 



H RA10 N R s~ ~1 IA16 A N J_ R l A RA2 R 2 N \~ 3 RAl ~ N IA2 RAl ~ TA ~N N
S 3 RAwN~ IA5 RA4 RA13 RA13* B 1m N IA N i RAB O RA13* RA6*- N IAl1 0' N J'
I 6 RA RA9 IA14 RA10 ,~~ Zs N~ R1 R ~ \~ IA17 A N N H O R~ ~ IA6 0 /Z* N Z3
~ \~ IA9 I ZW Z1 N RAB RA13 RA13* N IA12 P 



RA10 RA9 IA15 N,( RAll RAi \ IA18 N N H where   0050I50559 - 1 g  m, p, G
are, independently of one another, 1, 2 or 3, Rq1, Rq2 5 are, independently
of one another, hydrogen, CN, halogen, a branched or unbranched, optionally
substituted C1-C6-alkyl or CO-C1-Cg-alkyl radical or an optionally
substituted aryl, arylalkyl, hetaryl, hetarylalkyl or C3-C7-cycloalkyl
radical or a radical CO-0-Rql4, O-Rq14, S-Rq14, NRq15Rq16, CpNRq15Rq16 or
S02NRq15Rq16 or the two Rq1 and Rq2 radicals together are 10 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, Rq13~ Rq13* 15 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-Rq14, O-Rql4, S-Rql4, NRq15Rq16 or CO-NRq15Rq16 radical, 20 where Rql4
is hydrogen, a branched or unbranched, optionally substituted C1-Cg-alkyl,
alkylene-C1-C4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl
radical or an optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl,
hetaryl or 25 hetarylalkyl radical, Rq15, Rq16, are, independently of one
another, hydrogen, a branched or unbranched, optionally substituted
C1-C6-alkyl, CO-C1-Cg-alkyl, S02-C1-Cg-alkyl, C0030 C1-C6-alkyl, arylalkyl,
COO-alkylene-aryl, S02-alkylene-aryl or hetarylalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, CO-aryl, S02-aryl, hetaryl
or CO-hetaryl radical, Rq3, Rq4 35 are, independently of one another,
hydrogen, -(CH2)n-(Xq)~-Rql2, 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   0050I50559 -20 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, 5 where
n can be 0, 1, 2 or 3, j can be 0 or 1, 10 XA can be -S02-, -S-, -O-, -CO-,
-O-CO-, -CO-O-, -CO-N(RA12~_, -N(RA12~-Cp_, _N(RA12~_S02_ or -S02-N(RA12~_
and 15 RA12 can be hydrogen) a branched or unbranched, optionally
substituted C1Cg-alkyl, C1-C4-alkoxy, -O-alkylene-aryl or -O-aryl radical,
an amino radical with primary or, where appropriate, secondary or tertiary
substitution, an optionally C1-C4-alkyl- or aryl-substituted C2-Cg-alkynyl
or C2-Cg-alkenyl radical or a 3- to 6-membered, saturated or unsaturated 20
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 25
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, RA5 is a branched
or unbranched, optionally substituted C1-Cg-alkyl, arylalkyl, C3-C730
cycloalkyl or C1-Cg-alkyl-C3-C7-cycloalkyl radical or an optionally
substituted aryl radical, RA6, RA6* are hydrogen, a branched or unbranched,
optionally substituted C1-C4-alkyl, 35 -CO-O-C1-C4-alkyl, arylalkyl,
-CO-O-alkylene-aryl, -CO-O-allyl, -CO-C1-C4alkyl, -CO-alkylene-aryl,
C3-C7-cycloalkyl or -CO-allyl radical or the two radicals RA6 and RA6* in
the structural element IAA together are an optionally   0050I50559 -21
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, 5 Rq7 is hydrogen, -OH, -CN, -CONH2, a
branched or unbranched, optionally substituted C1-C4-alkyl, C1-C4-alkoxy,
C3-C7-cycloalkyl or -O-CO-C1-C4-alkyl radical, or an optionally substituted
arylalkyl, -O-alkylene-aryl, -O-CO-aryl, -OCO-alkylene-aryl or -O-CO-allyl
radical, or the two radicals Rq6 and Rq7 together are an optionally
substituted, unsaturated or aromatic heterocyclic 



10 system which may, in addition to the ring nitrogen, contain up to two
further different or identical heteroatoms O, N, S, Rq8 is hydrogen, a
branched or unbranched, optionally substituted C1-C4-alkyl, COC1-C4-alkyl,
S02-C1-C4-alkyl or CO-O-C1-C4-alkyl radical or an optionally 15 substituted
aryl, CO-aryl, S02-aryl) CO-O-aryl, CO-alkylene-aryl, S02alkylene-aryl,
CO-O-alkylene-aryl or alkylene-aryl radical, Rq9~ Rq10 are, independently
of one another, hydrogen, -CN, halogen, a branched or 20 unbranched,
optionally substituted C1-Cg-alkyl radical or an optionally substituted
aryl, arylalkyl, hetaryl, C3-C7-cycloalkyl radical or a CO-O-Rql4, O-Rql4,
S-Rq14, NRq15Rq16 or CO-NRq15Rq16 radical, or the two Rq9 and RqlO radicals
in the structural element Iql4 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, Rql1
is hydrogen, -CN, halogen, a branched or unbranched, optionally substituted
C1Cg-alkyl radical or an optionally substituted aryl, arylalkyl, hetaryl,
C3-C7 30 cycloalkyl radical or a CO-O-Rql4, O-Rq14~ S-Rq14~ NRq15Rq16 or
CONRq15Rq16 radical, Rql7 in the structural element Iql6 the two radicals
Rq9 and Rql7 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,   0050/50559 - 22 Z1, Z2, Z3, Z4 are, independently of one
another, nitrogen, C-H, C-halogen or a branched or unbranched, optionally
substituted C-C1-C4-alkyl or C-C1-C4-alkoxy radical, 5 Z5 is NRA8, oxygen
or sulfur. Halogen for Rp,1 or RA2 in the structural elements Ip,1, Iq2,
Ip,3 or 1,q17 means, independently of one another, fluorine, chlorine,
bromine or iodine. 10 A branched or unbranched, optionally substituted
C1-Cg-alkyl radical for Rp,1 or RA2 means, independently of one another,
for example the corresponding radicals described above for R~1, preferably
methyl ortrifluoromethyl. 15 The branched or unbranched, optionally
substituted CO-C1-Cg-alkyl radical for Rq1 or Rq2 in the structural
elements Iq1, Iq2, IA3 or Iq17 is composed, for example, of the group CO
and the branched or unbranched, optionally substituted C1-Cg-alkyl radicals
described above for RA1 or Rp,2. 20 Optionally substituted aryl, arylalkyl
or C3-C7-cycloalkyl radicals for R,41 or Rq2 mean, independently of one
another, for example the corresponding radicals described above for R~1.
Optionally substituted hetaryl or alkylhetaryl radicals for Rq1 or Rq2 in
the structural 25 elements Iq1, Ip,2, IA3 or Iq17 mean, independently of
one another, for example the corresponding radicals described above for
RG9. 



The optionally substituted radicals CO-O-Rp,l4) 0-RA14, S_RA14, NRA15RA16,
CONRql5Rp,16 or S02NRA15RA16 for RA1 or Rp,2 were [sic] composed, for
example, of 30 the groups CO-O, O, S, N, CO-N or S02-N and the radicals
Rql4, R,q15 and R,ql6 which are described in detail below. It is also
possible for the two radicals R,q1 and Rq2 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.   0050/50559 -23 RA13
and RA13* are, independently of one another, hydrogen, CN, halogen such as,
for example, fluorine, chlorine, bromine or iodine, 5 a branched or
unbranched, optionally substituted C1-Cg-alkyl radical as described above,
for example, for RA1 or RA2, preferably methyl or trifluoromethyl or an
optionally substituted aryl, arylalkyl, hetaryl or C3-C7-cycloalkyl radical
or a CO-O RA14~ O-RA14, S-RA14, NRA15RA16 or CO-NRA15RA16 radical as
described in 10 each case above for RA1 or RA2. A branched or unbranched)
optionally substituted C1-Cg-alkyl, C3-C7-cycloalkyl, C2-Cgalkenyl or
C2-Cg-alkynyl radical for RA14 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
alkyleneC1-C4-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-C4-alkoxy
radicals. Optionally substituted aryl, arylalkyl, hetaryl or alkylhetaryl
radicals for RA14 in structural element A mean, for example, the
corresponding radicals described above for RA1 or RA2, 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, S02-C1-Cgalkyl,
COO-C1-Cg-alkyl) COO-alkylene-aryl or S02-alkylene-aryl radicals or the
optionally substituted CO-aryl, S02-aryl or CO-hetaryl radicals for RA15 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.
0050I50559 - 24  



A -(CH2)n-(XA)j-RA12 radical for RA3 or RA4 means, independently of one
another, a radical composed 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 is a doubly linked radical selected from the group of -S02-, -S-, -O-,
-CO-, -OCO-, -CO-O-, -CO-N(RA12)_, _N(RA12)-CO-, -N(RA12)-S02- and
-S02N(RA12)-. 10 RA12 is hydrogen, a branched or unbranched, optionally
substituted C1-C6-alkyl or C1-C4-alkoxy as described above for R~1, 15 an
optionally substituted -O-alkylene-aryl or -O-aryl radical, where the
arylalkyl and aryl radicals have, for example, the meaning described above
for R~1 and may optionally be substituted, an amino radical with primary
or, where appropriate, secondary or tertiary substitution, 20 such as, for
example, -NH2, -NH(C1-Cg-alkyl) or -N(C~-Cg-alkyl)2 or, in the case of a
terminal, singly bonded radical RA12, also for example the corresponding
cyclic amines such as, for example, N-pyrrolidinyl, N-piperidinyl,
N-hexahydroazepinyl, Nmorpholinyl 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 (tertbutoxycarbonyl), Z
(benzyloxycarbonyl), tosyl, -S02-C1-C4-alkyl, -S02-phenyl or S02-benzyl, an
optionally C1-C4-alkyl- or aryl-substituted C2-Cg-alkynyl or C2-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, 5pyrimidyl,
6-pyrimidyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 3-isothiazolyl, 4
0050/50559 - 25  isothiazolyl, 5-isothiazolyl, 2-imidazolyl, 4-imidazolyl,
5-imidazolyl, 3-pyridazinyl, 4pyridazinyl, 5-pyridazinyl, 6-pyridazinyl,
1,3,4-thiadiazol-2-yl, 1,3,4-oxadiazol-2-yl, 3isoxazolyl, 4-isoxazolyl,
5-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 Rql3, 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. Rq3 and Rq4 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 Rq5 is a branched or
unbranched, optionally substituted C1-Cg-alkyl, arylalkyl or
C3-C7cycloalkyl radical as described above, for example, for R~1, or a
C1-Cg-alkyl-C3-C7cycloalkyl radical which is composed, for example, of the
corresponding radicals described above. 25 Rq6 and Rq6* are, independently
of one another, hydrogen, a branched or unbranched, optionally substituted
C1-C4-alkylradical such as, for example, optionally substituted methyl,
ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methylpropyl or
1,1dimethylethyl, 



30 -CO-O-C1-C4-alkyl or -CO-C1-C4-alkyl radical such as, for example,
composed of the group -CO-O- or -CO- and the C1-C4-alkyl radicals described
above, arylalkyl radical as described above for R~1, 35 -CO-O-alkylene-aryl
or -CO-alkylene-aryl radical such as, for example, composed of the group
-CO-O- or -CO- and the arylalkyl radicals described above,   0050I50559 -
26  -CO-O-allyl or -CO-allyl radical, or Cg-C7-cycloalkyl radical as
described above, for example, for R~1 [sic]. 5 It is also possible for the
two radicals RA6 and RA6* in structural element IAA together to form an
optionally substituted, saturated, unsaturated or aromatic heterocyclic
system which, in addition to the ring nitrogen, may contain up to two other
different or identical heteroatoms O, N, S. 10 Rp,~ is hydrogen) -OH, -CN,
-CONH2, a branched or unbranched, optionally substituted C1-C4-alkyl
radical, for example as described above for RA6, C1-C4-alkoxy, arylalkyl or
C3-C7-cycloalkyl radical, for example as described above for R~1, a
branched or unbranched, optionally substituted -O-CO-C1-C4-alkyl radical
which is composed of the group -O-CO- and, for example, of the
abovementioned C1-C4-alkyl radicals, or an 15 optionally substituted
-O-alkylene-aryl, -O-CO-aryl, -O-CO-alkylene-aryl or -O-COallyl radical
which is composed of the groups -O- or -O-CO- and, for example, of the
corresponding radicals described above for R~1. It is also possible for the
two radicals RA6 and RAs together to form an optionally 20 substituted,
unsaturated or aromatic heterocyclic system which, in addition to the ring
nitrogen, may contain up to two other different or identical heteroatoms O,
N, S. A branched or unbranched) optionally substituted C1-C4-alkyl radical
or an optionally substituted aryl or arylalkyl radical for RA$ in
structural element A means, for example, 25 the corresponding radicals
described above for RA15, where the CO-C1-C4-alkyl, S02-C1-C4-alkyl,
CO-O-C1-C4-alkyl, CO-aryl, S02-aryl, CO-O-aryl, CO-alkylenearyl,
S02-alkylene-aryl or CO-O-alkylene-aryl radicals are composed, in analogy
to the other composed radicals, of the group CO, S02 or COO and, for
example, of the corresponding C1-C4-alkyl, aryl or arylalkyl radicals
described above for RA15, and 30 these radicals may optionally be
substituted. Halogen for RA9 or RA10 means, independently of one another,
fluorine, chlorine, 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 RA9
or RA10 mean, independently of one another, for example the corresponding
radicals   0050/50559 -27 described above for RA14, preferably methyl or
trifluoromethyl. 



A CO-O-RA14, O-RA14) S-RA14, NRA15RA16 or CO-NRA15RA16 radical in each case
for RA9 or RA10 means, independently of one another, for example the 5
corresponding radicals described above for RA13. It is also possible for
the two radicals RA9 and RA10 together in the structural element IA14 to
form a 5- to 7-membered saturated, unsaturated or aromatic carbocvclic or
heterocyclic system which may contain up to three different or identical
heteroatoms O, 10 N, S and is optionally substituted by up to three
identical or different radicals. Substituents mean in this case in
particular halogen, CN, a branched or unbranched, optionally substituted
C1-C4-alkyl radical such as, for example, methyl or trifluoromethyl or the
radicals O-RA14, S_RA14, NRA15RA16, CO-NRA15RA16 or -((RA$)HN)C=N15 RA7.
Halogen for RA11 means, for example, fluorine, chlorine, bromine or iodine.
A branched or unbranched, optionally substituted C1-Cg-alkyl radical or an
optionally 20 substituted aryl, arylalkyl, hetaryl, C3-C7-cycloalkyl
radical or a CO-O-RA14, O_RA14, S-RA14, NRA15RA16 or CO-NRA15RA16 radical
for RA11 means, for example, the corresponding radicals described above for
RA9. It is also possible for the two radicals RA9 and RA17 in the
structural element IA16 25 together to form 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. 30 Z1, Z2, Z3, Z4 are, independently of one another, nitrogen,
C-H, C-halogen such as, for example, C-F, C-CI, C-Br or C-I or a branched
or unbranched, optionally substituted C-C1-C4-alkyl radical which is
composed of a carbon radical and, for example, a C1C4-alkyl radical
described above for RA6, or a branched or unbranched, optionally
substituted C-C1-C4-alkoxy radical which is composed of a carbon radical
and, for 35 example, a C1-C4-alkoxy radical described above for RA7. Z5 is
oxygen, sulfur or an NRA8 radical.   0050/50559 - 28  Preferred structural
elements A are composed of the preferred radicals of the structural
element. 5 Particularly preferred structural elements A are composed of the
particularly preferred radicals of the structural element. In a preferred
embodiment, the spacer structural element E means a structural element
which consists of a branched or unbranched, optionally substituted and
heteroatom 10 containing aliphatic C2-C30-hydrocarbon radical and/or of a
4- to 20-membered, optionally substituted and heteroatom-containing,
aliphatic or aromatic mono- or polycyclic hydrocarbon radical. In a
particularly preferred embodiment, the spacer structural element E is
composed of 15 two to four partial structural elements selected from the
group of E1 and E2 together, the partial structural elements being linked
in any sequence, and E1 and E2 having the following meanings: E1 a partial
structural element of the formula IE1 



20 -(XE)i-(CH2)c-CRE1 RE2-(CH2)d-(YE)I- IE1 and 25 E2 a partial structural
element of the formula IE2 -(NRE3)e-(CRE4RE5)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, I, 35 are, independently of one another, 0 or 1, XE, QE   0050I50559
_29_ are, independently of one another, CO, CO-NRE9, S, SO, S02, S02NRE9,
CS, CS-NRE9, CS-O, CO-O, O-CO) O, ethynyl, CRE10_O_CRE11, CRE10RE11 ,
C(=CRE10RE11), CRE10=CRE11, CRE10(ORE12~_CRE11, CRE10_CRE11(ORE12) 5 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-, -S02-, -NRE9-S02-, -CS-, N R Eg-CS-, -O-CS- or -O-CO RE1, RE2, RE4,
RE5, RE6, RE7 are, independently of one another, hydrogen, halogen, a
hydroxyl 15 group, a branched or unbranched, optionally substituted
C1-Cgalkyl, C1-C4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or
alkylenecycloalkyl radical, a -(CH2)w-RE13 radical, an optionally
substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl, hetarylalkyl, Oaryl
or O-alkylene-aryl radical, or, independently of one another, in 20 each
case two radicals RE1 and RE2 or RE4 and RE5 or RE6 and RED together are a
3- to 7-membered) optionally substituted, saturated or unsaturated
carbocyclic system, 



where 25 w is 0, 1, 2, 3 or 4, RE3, RE8, RE9 are, independently of one
another, hydrogen, a branched or 30 unbranched, optionally substituted
C1-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-alkylenearyl, CO-aryl, S02-aryl, CO-hetaryl or S02-alkylene-aryl
radical, 35 RE10, RE11 are, independently of one another, hydrogen, a
hydroxyl group, a branched or unbranched, optionally substituted
C1-Cg-alkyl, C1    0050/50559 - 30  C4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl
or alkylene-cycloalkyl radical or an optionally substituted
C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or hetarylalkyl radical, 5 RE12
is hydrogen, a branched or unbranched, optionally substituted C1Cg-alkyl,
C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical, 10 RE13 is hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg-alkyl, C1-C4-alkoxy, -arylalkyl,
-Oalkylene-aryl or -O-aryl radical, an amino radical with primary or, where
appropriate, secondary or tertiary substitution, an optionally C1-C4-alkyl-
or aryl-substituted C2-Cg-alkynyl or C2-Cg-alkenyl 15 radical, a
C5-C12-bicycloalkyl, Cg-C1g-tricycloalkyl radical, a 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, 20
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, 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 IE1 E2 30 -E2-E1- IE1 E2 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 QE and XE 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   



0050I50559 - 31  5 ,N ~ ~ N_N N N -l S H H N i 1 iN N iN ~ ~ N N N N i and
their substituted derivatives, or radicals of the formulae IE1 to IE11 r o
Zs ~N~ ) N zb ? TN I IE1 s~-Zs IE2 ~ IE3 IE4 z o 0 w g w I / , ~N~ I / `N~
N IE5 IE8 O IE7 O ~N~RE~s ~ v ~ N w ~N I v \ N~ RE 14~ ~ N~ ~ Z O IE8 Y IE9
IE10 N I y IE11 it being possible for the 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 NRE16
0050/50559 - 32  



r and t are, independently of one another, 0, 1, 2 or 3. s and a are,
independently of one another, 0, 1 or 2. 5 RE14 and RE15 are, independently
of one another, hydrogen, -N02, -NH2, -CN, COON, a hydroxyl group, halogen
[lacuna] a branched or unbranched, optionally substituted C1-Cg-alkyl,
C1-C4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or alkylenecycloalkyl radical or
an optionally substituted cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical as described above in each case. 10 RE16 means,
independently of one another, hydrogen, a branched or unbranched,
optionally substituted C1-Cg-alkyl, C1-Cg-alkoxyalkyl, C3-C12-alkynyl,
CO-C1-Cg-alkyl, CO-O-C1-Cg-alkyl or S02-C1-Cg-alkyl radical or an
optionally substituted C3-C7cycloalkyl, aryl, arylalkyl,
CO-O-alkylene-aryl, CO-alkylene-aryl, CO-aryl, S02-aryl, 15 hetaryl,
CO-hetaryl or S02-alkylene-aryl radical, preferably hydrogen or a branched
or unbranched, optionally substituted C1-Cg-alkyl radical. Preferred
radicals for QE are the radicals CO, CO-NRE9, S, SO, S02, S02NRE9, CS,
CS-NRE9, CS-O, CO-O, O-CO, O, ethynyl, CRE10_O_CRE11) CRE10RE11, 20 C(=CRE1
ORE11 ), CRE10=CRE11, CRE10(ORE12)_CRE11, CRE10_CRE11 (ORE12), substituted
aryl or hetaryl as described above, or the radicals of the formulae IE1 to
IE11. Particularly preferred radicals for QE are the radicals CO, CO-NRE9,
S, SO, S02, 25 S02NRE9, CS, CS-NRE9, CS-O, CO-O, O-CO, O, ethynyl,
CRE10_O_CRE11, CRE10RE11, C(=CRE10RE11)~ CRE10=CRE11 ~ CRE10(ORE12)_CRE11 ~
CRE10_ CRE11 (ORE12)~ substituted aryl or hetaryl as described above, or
the radicals of the formulae IE1, IE4, IE6, IE7, IE9 or IE10, 30 Preferred
radicals for XE are the radicals CO, CO-NRE9, S) S02NRE9, CS, CS-NRE9,
CO-O, O-CO, O, ethynyl, CRE10_p_CRE11, CRE10RE11 or CRE10=CRE11,
particularly preferably CO, CO-NRE9, S02NREg, O, ethynyl, CRE10_O_CRE11 or
CRE10RE11. 35 Preferred radicals for RE1 are hydrogen, fluorine, chlorine
or a -(CH2)w-RE13 radical, where w is 0, 1, 2, 3 or 4.   0050/50559 - 33
Preferred radicals for RE2 are hydrogen, halogen, particularly preferably
chlorine or fluorine, a hydroxyl group or a branched or unbranched)
optionally substituted C1-Cgalkyl or C1-C4-alkoxy radical, particularly
preferably methyl or ethyl. 5 In a further preferred embodiment, the two
radicals RE1 and RE2 together form a 3- to 7-membered, optionally
substituted, saturated, unsaturated . or aromatic carbocyclic system. The
preferred and particularly preferred radicals for RE4 and RE6 and for RE5
and RE7 10 are, independently of one another, in each case the
corresponding radicals which are the same as mentioned above for RE1 and
RE2. It is once again possible, in a preferred embodiment, for the radicals
RE4 and RE5 or RE6 and RE7 together to form a 3- to 7-membered, optionally
substituted carbocyclic 15 system in this case. Preferred radicals for RE3
are hydrogen or a branched or unbranched, optionally substituted
C1-Cg-alkyl radical, particularly preferably methyl. 20 Preferred radicals
for RE8 and RE9 are, independently of one another, hydrogen, a branched or
unbranched, optionally substituted C1-C4-alkyl, C3-C7-cycloalkyl,
CO-C1C4-alkyl, CO-O-alkylene-aryl, particularly preferably CO-O-benzyl,
CO-alkylene-aryl, particularly preferably CO-phenyl) CO-O-C1-C4-alkyl,
S02-C1-C4-alkyl, S02-aryl, particularly preferably tosyl or
S02-alkylene-aryl radical. 25 Preferred radicals for RE10 and RE11 are,
independently of one another, hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg-alkyl, particularly preferably
C1-Cq.-alkyl, or C1-C4-alkoxy radical or an optionally substituted aryl,
arylalkyl, hetaryl or hetarylalkyl radical. 



30 Preferred radicals for RE12 are, independently of one another, hydrogen,
a branched or unbranched, optionally substituted C1-Cg-alkyl radical or an
optionally substituted arylalkyl or hetarylalkyl radical. 35 A branched or
unbranched C1-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   0050/50559 - 34
dimethylpropyl, 1-ethylpropyl, hexyl, 1-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3,3-dimethylbutyl, 1,1,2trimethylpropyl, 1,2,2-trimethylpropyl,
1-ethylbutyl, 2-ethylbutyl or 1-ethyl-2-methylpropyl, preferably methyl,
ethyl, propyl, butyl, isopropyl, sec-butyl and tert-butyl. 5 A branched or
unbranched C1-C4-alkoxy radical for RE13 means, for example, methoxy,
ethoxy, propoxy, 1-methylethoxy, butoxy, 1-methylpropoxy) 2-methylpropoxy
or 1,1-dimethylethoxy, in particular methoxy, ethoxy or 1-methylethoxy. 10
Examples of -O-alkylene-aryl or -O-aryl radicals are -O-phenyl,
-O-1-naphthyl, -O2-naphthyl or -O-benzyl. The C1-Cg-alkyl and C1-C4-alkoxy
radicals of RE13 may be substituted by up to five identical or different
substituents as described at the outset. 15 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(RE131 ~ or a tertiary
amino radical -N(RE131 ~(RE132~, where 25 RE131 and RE132 can be,
independently of one another, C1-C4-alkyl or Cg-Cgcycloalkyl 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
RE13 is one of the heterocycles described below, which is bonded via the
ring nitrogen. An optionally C1-C4-alkyl- or aryl-substituted C2-Cg-alkynyl
or C2-Cg-alkenyl radical for RE13 means, for example, C2-Cg-alkynyl
radicals such as, for example, ethynyl, 2 35 propynyl, 2-butynyl,
3-butynyl, 1-methyl-, [sic] 2-propynyl, 2-pentynyl, 3-pentynyl, 4pentynyl,
1-methyl-3-butynyl, 2-methyl-3-butynyl, 1-methyl-2-butynyl,
1,1-dimethyl-2propynyl, 1-ethyl-2-propynyl, 2-hexynyl, 3-hexynyl,
4-hexynyl, 5-hexynyl, 1-methyl-2   0050/50559 - 35  pentynyl, 1
methyl-2-pentynyl, [sic] 1-methyl-3-pentynyl, 1-methyl-4-pentynyl,
2-methyl-3pentynyl, 2-methyl-4-pentynyl, 3-methyl-4-pentynyl,
4-methyl-2-pentynyl, 1,1-dimethyl-2butynyl, 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-butynyl or
1-ethyl-1-methyl-2-propynyl, preferably 25 propynyl or ethynyl or
C2-Cg-alkenyl radical, such as, for example, vinyl, 2-propenyl, 2-butenyl,
3-butenyl, 1-methyl-2-propenyl, 2-methyl-2-propenyl, 2-pentenyl,
3-pentenyl, 4-pentenyl, 1-methyl2-butenyl, 2-methyl-2-butenyl,
3-methyl-2-butenyl, 1-methyl-3-butenyl, 2-methyl-3 10 butenyl,
3-methyl-3-butenyl, 1,1-dimethyl-2-propenyl, 1,2-dimethyl-2-propenyl,
1-ethyl-2propenyl, 2-hexenyl, 3-hexenyl) 4-hexenyl, 5-hexenyl,
1-methyl-2-pentenyl, 2-methyl-2pentenyl, 3-methyl-2-pentenyl,
4-methyl-2-pentenyl, 3-methyl-3-pentenyl, 4-methyl-3 pentenyl,
1-methyl-4-pentenyl, 2-methyl-4-pentenyl, 3-methyl-4-pentenyl,
4-methyl-4pentenyl, 1,1-d imethyl-2-butenyl, 1,1-d imethyl-3-butenyl,
1,2-dimethyl-2-butenyl, 1,2 15 dimethyl-3-butenyl, 1,3-dimethyl-2-butenyl,
1,3-dimethyl-3-butenyl, 2,2-dimethyl-3butenyl, 2,3-dimethyl-2-butenyl,
2,3-dimethyl-3-butenyl, 1-ethyl-2-butenyl, 1-ethyl-3butenyl,
2-ethyl-2-butenyl, 2-ethyl-3-butenyl, 1,1,2-trimethyl-2-propenyl,
1-ethyl-1-methyl2-propenyl or 1-ethyl-2-methyl-2-propenyl, in particular
2-propenyl or vinyl, 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
C5-C 12-bicycloalkyl radical for RE13 means, for example, indanyl,
norbornyl or 25 camphyl, and a Cg-C1g-tricycloalkyl radical means, for
example, adamantyl. The CO-O-RA14 radical is composed, as mentioned above
several times, of the group CO-O 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,   0050/50559 - 36  3- to 6-membered,
saturated or unsaturated heterocycles which may contain up to three
different or identical heteroatoms O, N, S, such as N-pyrrolidinyl,
N-piperidinyl, Nhexahydroazepinyl, N-morpholinyl or N-piperazinyl, and in
the case of heterocycles 5 which have free amine protons, such as, for
example, N-piperazinyl, the free amine protons may be replaced by
conventional amine protective groups, such as, for example, methyl, benzyl,
boc (tert-butoxycarbonyl), Z (benzyloxycarbonyl), tosyl, -S02-C1-C4 alkyl,
-S02-phenyl or -S02-benzyl, 10 C3-C7-cycloalkyl radicals as described above
for R~1, aryl radicals such as, for example, phenyl, 1-naphthyl or
2-naphthyl or hetaryl radicals such as, for example, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-furyl, 3-furyl, 215 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, 4pyrazolyl, 5-pyrazolyl, 3-isothiazolyl, 4-isothiazolyl,
5-isothiazolyl, 2-imidazolyl, 4imidazolyl, 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, 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 heteroaryl
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,
C1-C4-alkoxy, -SCH3, -O-CH2COOH, -phenyl, -S02CH3, -N02, -OH, -NH2,
-N-pyrrolidinyl, -N-piperidinyl, -Nmorpholinyl, -N-piperazinyl,
-NH-C1-C4-alkyl, -N(C1-C4-alkyl)2, F, CI, Br or 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 RE13 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   0050/50559 - 37  substituted ring may
be fused onto this ring, are the following doubly linked structural
elements: , -0 ':E ~ '.:-p ', p `v ~ ` \ . p . , H rN 'yS .yN ~, \ S '~ '/
N~ , , , 5 Examples of the resulting fused cyclic systems for RE13 are, for
example, the corresponding dioxolanyls, benzopyrrolyls, benzofuryls,
benzothienyls or fluorenyls. Preferred structural elements E are composed
of the preferred radicals for structural 10 element E. Preferred structural
elements B are composed of the preferred structural elements A and E. 15
The compounds of the formula I 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 I may also be in the form of
physiologically tolerated salts. The compounds of the formula I may also be
in the form of prodrugs where the compounds of the formula I 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.   



0050/50559 - 3g  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 I have, for example,
the preferred structural element G, while the structural elements B and L
may vary widely. 15 In particularly preferred compounds of the formula I,
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 I 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 I, and the meaning of the
abbreviations of the structural elements is explained after the table.
CompoundStructural elements
A-E-G-L12pmhs-amt-pheac-es22pmhs-dibema2-phec-gs32pmhs-edia2-phec-es42py-25
thima2-pheaz-es   0050l50559 -39 CompoundStructural elements
A-E-G-L52py-25thima2-phec-es62py-35thima2-pheaz-es72py-35thima2-phec-es82py
-42thiaz2-pheaz-es92py-42thiaz2-phec-es102py-aaf-pheaz-es112py-aaf-phec-es1
22py-amt-8mephec-es132py-amt-8mephec-gs142py-amt-8mephec-ps152py-amt-deophe
c-es162py-amt-deophec-gs17
~2py-amt-deophec-ps182py-amt-pheaz-es192py-amt-pheaz-ps202py-amt-phec-es212
py-amt-phec-gs   0050/50559 -40 CompoundStructural elements
A-E-G-L222py-amt-phec-ps232py-amt-thioph-es242py-amt-thioph-gs252py-amt-thi
oph-ps262py-aof-pheaz-es272py-aof-phec-es282py-buta-pheaz-es292py-buta-phec
-es302py-chex2-pheaz-es312py-chex2-phec-es322py-dibema2-23dimephec-es332
py-d ibema2-27d
imeophec-es342py-dibema2-2mephec-es352py-dibema2-49dimeophec-es362py-dibema
2-5claz-es372py-dibema2-69dimeophec-es382py-dibema2-69dimephec-es39I
2py-dibema2-78diclphec-es~   



0050/50559 -41  CompoundStructural elements
A-E-G-L402py-dibema2-78dimeophec-es412py-dibema2-8mephec-es422py-dibema2-8m
ephec-gs432py-dibema2-8mephec-ps442py-d
ibema2-8mepyaz-es452py-dibema2-9clphec-es462py-dibema2-benz-es472py-dibema2
-cl2phec-es482py-dibema2-deophec-es492py-dibema2-deophec-gs502py-dibema2-de
ophec-ps512py-dibema2-deothioph-es522py-dibema2-dimepy-es532py-dibema2-dime
pyaz-es542py-dibema2-dimethio-es552py-dibema2-dmaphec-es562py-d
ibema2-imon-es   0050I50559 -42 CompoundStructural elements
A-E-G-L572py-dibema2-meoaz-es582py-dibema2-meophe-es592py-dibema2-meophe-ne
s602py-dibema2-meophe-f2es612py-dibema2-mephe-gs622py-dibema2-pheaz-es632py
-dibema2-pheaz-ps642py-dibema2-phec-es652py-dibema2-phec-gs662py-dibema2-ph
ec-ps672py-dibema2-phec-pms682py-dibema2-phec-ms692py-dibema2-phec-mals702p
y-dibema2-phedb-as712py-dibema2-phepyra-es722py-dibema2-pyphc-es732py-dibem
a2-sulfo-es742py-dibema2-thiomet-es   0050I50559 - 43  CompoundStructural
elements
A-E-G-L752py-dibema2-thioph-es762py-dibema2-thioph-gs772py-dibema2-thioph-p
s782py-dibema2-thioph2-es792py-dibema2-thiophaz-es802py-ed
ia2-8mephec-es812py-edia2-8mephec-gs822py-edia2-8mephec-ps832py-edia2-deoph
ec-es842py-edia2-deophec-gs852py-edia2-deophec-ps862py-edia2-pheaz-es872py-
edia2-pheaz-ps882py-edia2-phec-es892py-edia2-phec-gs902py-edia2-phec-ps912p
y-edia2-phec-mats   0050/50559 -44 CompoundStructural elements
A-E-G-L922py-edia2-thioph-es932py-edia2-thioph-gs942py-edia2-thioph-ps952py
-edia2-23dimephec-es962py-edia2-27dimeophec-es972py-edia2-2mephec-es982py-e
dia2-49dimeophec-es992py-edia2-5claz-es1002py-edia2-69dimeophec-es1012py-ed
ia2-69dimephec-es1022py-edia2-78diclphec-es1032py-edia2-78dimeophec-es1042p
y-edia2-8mepyaz-es1052py-edia2-9clphec-es1062py-edia2-benz-es1072py-edia2-c
l2phec-es1082py-edia2-deothioph-es109 I2py-edia2-dimepy-es   0050I50559 -45
CompoundStructural elements
A-E-G-L1102py-edia2-dimepyaz-es1112py-edia2-dimethio-es1122py-edia2-dmaphec
-es1132py-edia2-imon-es1142py-edia2-meoaz-es1152py-edia2-meophe-es1162py-ed
ia2-meophe-nes1172py-edia2-meophe-f2es1182py-edia2-mephe-gs1192py-edia2-phe
c-pms1202py-edia2-phec-ms1212py-ed
ia2-phedb-as1222py-edia2-phepyra-es1232py-edia2-pyphc-es1242py-edia2-sulfo-
es1252py-edia2-thiomet-es1262py-edia2-thioph2-es  



0050I50559 -46 CompoundStructural elements
A-E-G-L1272py-edia2-thiophaz-es1282py-edia2-6pyme-pheaz-es1292py-edia2-6pym
e-phec-es1302py-edia3-pheaz-es1312py-edia3-phec-es1322py-edia3-6pyme-pheaz-
es1332py-edia3-6pyme-phec-es1342py-edia4-2oxaz-pheaz-es1352py-edia4-2oxaz-p
hec-es1362py-edia4-2thiaz-pheaz-es1372py-edia4-2thiaz-phec-es1382py-ediamme
bz-pheaz-es1392py-ediammebz-phec-es1402py-ediapmebz-pheaz-es1412py-ediapmeb
z-phec-es1422py-hexa-pheaz-es1432py-hexa-phec-es144~ 2py-inda2-pheaz-es
0050/50559 -47 CompoundStructural elements
A-E-G-L1452py-inda2-phec-es1462py-me25thima2-pheaz-es1472py-me25thima2-phec
-es1482py-me35thima2-pheaz-es1492py-me35thima2-phec-es1502py-me42thiaz2-phe
az-es151
~2py-me42thiaz2-phec-es1522py-mea26pyme-pheaz-es1532py-mea26pyme-phec-es154
2py-mea3-pheaz-es1552py-mea3-phec-es1562py-mea36pyme-pheaz-es1572py-mea36py
me-phec-es1582py-mea42oxaz-pheaz-es1592py-mea42oxaz-phec-es1602py-mea42thia
z-pheaz-es1612py-mea42thiaz-phec-es   0050/50559 -48 CompoundStructural
elements
A-E-G-L1622py-meammebz-pheaz-es1632py-meammebz-phec-es1642py-meapmebz-pheaz
-es1652py-meapmebz-phec-es1662py-mepipe2-pheaz-es1672py-mepipe2-phec-es1682
py-mepyma2-pheaz-es1692py-mepyma2-phec-es1702py-penta-8mephec-es1712py-pent
a-8mephec-gs1722py-yenta-8mephec-ps1732py-yenta-deophec-es1742py-yenta-deop
hec-gs1752py-yenta-deophec-ps1762py-yenta-pheaz-es1772py-yenta-pheaz-ps1782
py-yenta-phec-es1792py-yenta-phec-gs   0050I50559 -49 CompoundStructural
elements
A-E-G-L1802py-penta-phec-ps1812py-penta-thioph-es1822py-penta-thioph-gs1832
py-penta-thioph-ps1842py-pipa2-pheaz-es1852py-pipa2-phec-es1862py-pipeme2-p
heaz-es1872py-pipeme2-phec-es1882py-pyma2-pheaz-es1892py-pyma2-phec-es1903p
mhs-amt-pheac-es1913pmhs-dibema2-phec-gs1923pmhs-edia2-phec-es1934pmhs-amt-
pheac-es1944pmhs-dibema2-phec-gs1954pmhs-edia2-phec-es196agua-amt-pheac-es
.r 0050I50559 -50 



CompoundStructural elements
A-E-G-L197agua-dibema2-phec-gs198agua-edia2-phec-es199am2py-amt-8mephec-ps2
00am2py-amt-8mephec-gs201am2py-amt-8mephec-es202am2py-amt-pheac-es203am2py-
amt-pheaz-ps204am2py-amt-pheaz-gs205am2py-amt-pheaz-es206am2py-amt-phec-ps2
07am2py-amt-phec-gs208am2py-amt-phec-es209am2py-amt-phec-es210am2py-amt-phe
c-gs211am2py-amt-thioph-ps212am2py-amt-thioph-gs213am2py-amt-thioph-es214am
2py-mea42thiaz-8mephec-ps   0 0050/50559 -51  CompoundStructural elements
A-E-G-L215am2py-mea42thiaz-8mephec-gs216am2py-mea42thiaz-8mephec-es217am2py
-mea42thiaz-pheaz-ps218am2py-mea42thiaz-pheaz-gs219
~am2py-mea42thiaz-pheaz-es220am2py-mea42thiaz-phec-ps221am2py-mea42thiaz-ph
ec-gs222am2py-mea42thiaz-phec-es223am2py-mea42thiaz-thioph-ps224am2py-mea42
thiaz-thioph-gs225am2py-mea42thiaz-thioph-es226am4py-amt-pheac-es227am4py-d
ibema2-phec-gs228am4py-edia2-phec-es229amhyd-amt-pheac-es230amhyd-amt-phec-
es231amhyd-amt-phec-gs    0050/50559 -52 Compound Structural elements
A-E-G-L232
amim-amt-pheac-es233amim-amt-phec-es234amim-amt-phec-gs235amthiz-amt-pheac-
es236amthiz-dibema2-phec-gs237amthiz-edia2-phec-es238amtriz-amt-pheac-es239
amtriz-dibema2-phec-gs240amtriz-edia2-phec-es241bgua-amt-pheac-es242bgua-di
bema2-phec-gs243bgua-edia2-phec-es244bhs-25thima2-phec-gs245bhs-35thima2-ph
ec-gs246bhs-42thiaz2-phec-gs247bhs-aaf-phec-gs248bhs-amt-8mephec-es249bhs-a
mt-8mephec-gs   0050/50559 -53 CompoundStructural elements
A-E-G-L250bhs-amt-8mephec-ps251bhs-amt-deophec-es252bhs-amt-deophec-gs253bh
s-amt-deophec-ps254bhs-amt-pheaz-es255bhs-amt-pheaz-ps256bhs-amt-phec-es257
bhs-amt-phec-gs258bhs-amt-phec-ps259bhs-amt-thioph-es260bhs-amt-thioph-gs26
1bhs-amt-thioph-ps262bhs-aof-phec-gs263bhs-buta-phec-gs264bhs-chex2-phec-gs
265bhs-dibema2-23dimephec-es266bhs-dibema2-27dimeophec-es   0050/50559 -54
CompoundStructural elements
A-E-G-L267bhs-dibema2-2mephec-es268bhs-dibema2-49dimeophec-es269bhs-dibema2
-5claz-es270bhs-dibema2-69dimeophec-es271bhs-dibema2-69dimephec-es272bhs-di
bema2-78diclphec-es273bhs-dibema2-78dimeophec-es274bhs-dibema2-8mephec-es27
5bhs-dibema2-8mephec-gs276bhs-dibema2-8mephec-ps277bhs-dibema2-8mepyaz-es27
8bhs-dibema2-9clphec-es279bhs-dibema2-benz-es280bhs-dibema2-cl2phec-es281bh
s-dibema2-deophec-es282bhs-dibema2-deophec-gs283bhs-dibema2-deophec-ps284bh
s-dibema2-deothioph-es  



0050/50559 -55 CompoundStructural elements
A-E-G-L285bhs-dibema2-dimepy-es286bhs-dibema2-dimepyaz-es287bhs-dibema2-dim
ethio-es288bhs-dibema2-dmaphec-es289bhs-dibema2-imon-es290bhs-dibema2-meoaz
-es291bhs-dibema2-meophe-es292bhs-dibema2-meophe-nes293bhs-dibema2-meophe-f
2es294bhs-dibema2-mephe-gs295bhs-dibema2-pheaz-es296bhs-dibema2-pheaz-ps297
bhs-dibema2-phec-es298bhs-dibema2-phec-gs299bhs-dibema2-phec-ps300bhs-dibem
a2-phec-pms301bhs-dibema2-phec-ms   0050I50559 -56 CompoundStructural
elements
A-E-G-L302bhs-dibema2-phec-mats303bhs-dibema2-phedb-as304bhs-dibema2-phepyr
a-es305bhs-dibema2-pyphc-es306bhs-dibema2-sulfo-es307bhs-dibema2-thiomet-es
308bhs-dibema2-thioph-es309bhs-dibema2-thioph-gs310bhs-dibema2-thioph-ps311
bhs-dibema2-thioph2-es312bhs-dibema2-thiophaz-es313bhs-edia2-8mephec-es314b
hs-edia2-8mephec-gs315bhs-edia2-8mephec-ps316bhs-edia2-deophec-es317bhs-edi
a2-deophec-gs318bhs-edia2-deophec-ps319bhs-edia2-pheaz-es   0050/50559 -57
CompoundStructural elements
A-E-G-L320bhs-edia2-pheaz-ps321bhs-edia2-phec-es322bhs-edia2-phec-gs323bhs-
edia2-phec-ps324bhs-edia2-thioph-es325bhs-edia2-thioph-gs32fibhs-edia2-thio
ph-ps327bhs-edia26pyme-phec-gs328bhs-edia3-phec-gs329bhs-edia36pyme-phec-gs
330bhs-edia42oxaz-phec-gs331bhs-edia42thiaz-phec-gs332
bhs-ediammebz-phec-gs333 bhs-ediapmebz-phec-gs334 bhs-hexa-phec-gs335
bhs-inda2-phec-gs336 bhs-me25thima2-phec-gs    0050/50559 -58
CompoundStructural elements
A-E-G-L337bhs-me35thima2-phec-gs338bhs-me42thiaz2-phec-gs339bhs-mea26pyme-p
hec-gs340bhs-mea3-phec-gs341bhs-mea36pyme-phec-gs342bhs-mea42oxaz-phec-gs34
3bhs-mea42thiaz-phec-gs344bhs-meammebz-phec-gs345bhs-meapmebz-phec-gs346bhs
-mepipe2-phec-gs347bhs-mepyma2-phec-gs348bhs-penta-8mephec-es349bhs-penta-8
mephec-gs350bhs-penta-8mephec-ps351bhs-penta-deophec-es352bhs-penta-deophec
-gs353bhs-penta-deophec-ps354bhs-penta-pheaz-es   0050I50559 -59 



CompoundStructural elements
A-E-G-L355bhs-penta-pheaz-ps356bhs-penta-phec-es357bhs-penta-phec-gs358bhs-
penta-phec-ps359bhs-penta-thioph-es360bhs-penta-thioph-gs361bhs-penta-thiop
h-ps362bhs-pipa2-phec-gs363bhs-pipeme2-phec-gs364bhs-pyma2-phec-gs365bim-25
thima2-pheaz-es366bim-35thima2-pheaz-es367bim-42thiaz2-pheaz-es368bim-aaf-p
heaz-es369bim-amt-23dimephec-gs370bim-amt-27dimeophec-gs371bim-amt-2mephec-
gs   0050I50559 -60 Compound Structural elements A-E-G-L372
bim-amt-49dimeophec-gs373
bim-amt-69dimeophec-gs374bim-amt-69dimephec-gs375bim-amt-78diclphec-gs376bi
m-amt-78dimeophec-gs377bim-amt-8mephec-es378bim-amt-8mephec-gs37gbim-amt-8m
ephec-ps380bim-amt-9clphec-gs381bim-amt-cl2phec-gs382bim-amt-deophec-es383b
im-amt-deophec-gs384bim-amt-deophec-ps385bim-amt-deothioph-gs386bim-amt-dim
epy-gs387bim-amt-dimethio-gs3g8bim-amt-dmaphec-gs389bim-amt-imon-gs
0050I50559 -61  Compound Structural elements A-E-G-L390
bim-amt-meophe-nes391bim-amt-meophe-f2es3g2bim-amt-mephe-gs393bim-amt-pheaz
-es394bim-amt-pheaz-ps395bim-amt-phec-es396bim-amt-phec-gs3g7bim-amt-phec-p
s3g8bim-amt-phec-pms3g9bim-amt-phec-ms400bim-amt-phec-mals401bim-amt-phedb-
as402bim-amt-phepyra-gs403bim-amt-pyphc-gs404bim-amt-sulfo-gs405bim-amt-thi
omet-gs406bim-amt-thioph-es   0050I50559 -62 CompoundStructural elements
A-E-G-L407bim-amt-thioph-gs408bim-amt-thioph-ps409bim-amt-thioph2-gs410bim-
aof-pheaz-es411bim-buta-pheaz-es412bim-chex2-pheaz-es413bim-dibema2-8mephec
-es414bim-dibema2-8mephec-gs415bim-dibema2-8mephec-ps416bim-dibema2-deophec
-es417bim-dibema2-deophec-gs418bim-dibema2-deophec-ps419bim-dibema2-pheaz-e
s420bim-dibema2-pheaz-ps421bim-dibema2-phec-es422bim-dibema2-phec-gs423bim-
dibema2-phec-ps424bim-dibema2-thioph-es   0050/50559 -63 CompoundStructural
elements
A-E-G-L425bim-dibema2-thioph-gs426bim-dibema2-thioph-ps427bim-edia2-8mephec
-es428bim-edia2-8mephec-gs429bim-edia2-8mephec-ps430bim-edia2-deophec-es431
bim-edia2-deophec-gs432bim-edia2-deophec-ps433bim-edia2-pheaz-es434bim-edia
2-pheaz-ps435bim-edia2-phec-es436bim-edia2-phec-gs437bim-edia2-phec-ps438bi
m-edia2-thioph-es439bim-edia2-thioph-gs440bim-edia2-thioph-ps441bim-edia26p
yme-pheaz-es   0050I50559 



-64 CompoundStructural elements
A-E-G-L442bim-edia3-pheaz-es443bim-edia36pyme-pheaz-es444bim-edia42oxaz-phe
az-es445bim-edia42thiaz-pheaz-es446bim-ediammebz-pheaz-es447bim-ediapmebz-p
heaz-es448bim-hexa-pheaz-es449bim-inda2-pheaz-es450bim-me25thima2-pheaz-es4
51bim-me35thima2-pheaz-es452bim-me42thiaz2-pheaz-es453bim-mea26pyme-pheaz-e
s454bim-mea3-pheaz-es455bim-mea36pyme-pheaz-es456bim-mea42oxaz-pheaz-es457b
im-mea42thiaz-pheaz-es458bim-meammebz-pheaz-es459bim-meapmebz-pheaz-es
0050I50559 -65 CompoundStructural elements
A-E-G-L460bim-mepipe2-pheaz-es461bim-mepyma2-pheaz-es462bim-penta-8mephec-e
s463bim-penta-8mephec-gs464bim-penta-8mephec-ps465bim-penta-deophec-es466bi
m-penta-deophec-gs467bim-penta-deophec-ps468bim-penta-pheaz-es469bim-penta-
pheaz-ps470bim-penta-phec-es471bim-yenta-phec-gs472bim-yenta-phec-ps473bim-
yenta-thioph-es474bim-yenta-thioph-gs475bim-yenta-thioph-ps476bim-pipa2-phe
az-es   0050I50559 -66 CompoundStructural elements
A-E-G-L477bim-pipeme2-pheaz-es478bim-pyma2-pheaz-es479dhim-amt-pheac-es480d
him-dibema2-phec-gs481dhim-edia2-phec-es482dhpyrr-amt-pheac-es483dhpyrr-dib
ema2-phec-gs484dhpyrr-edia2-phec-es485dhthi-amt-pheac-es486dhthi-dibema2-ph
ec-gs487dhthi-edia2-phec-es488dimethpym-amt-pheac-es489dimethpym-dibema2-ph
ec-gs490dimethpym-edia2-phec-es491gua-amt-pheac-es492gua-dibema2-phec-gs493
gua-edia2-phec-es494hs-am2-pheac-es   0050/50559 -67 CompoundStructural
elements
A-E-G-L495hs-dibema2-phec-gs496hs-edia2-phec-es497hts-amt-pheac-es498hts-di
bema2-phec-gs499hts-edia2-phec-es500hyd-amt-pheac-es501hyd-dibema2-phec-gs5
02hyd-edia2-phec-es503ibhs-amt-pheac-es504ibhs-dibema2-phec-gs505ibhs-edia2
-phec-es506im-am2-pheac-es507im-dibema2-phec-gs508im-edia2-phec-es509imhs-a
mt-pheac-es510imhs-dibema2-phec-gs511imhs-edia2-phec-es   0050/50559 -68
CompoundStructural elements A-E-G-L512
impy-amt-8mephec-es513impy-amt-8mephec-gs514impy-amt-8mephec-ps515impy-amt-
deophec-es516impy-amt-deophec-gs517impy-amt-deophec-ps518impy-amt-pheaz-es5
19impy-amt-pheaz-ps520impy-amt-phec-es521impy-amt-phec-gs522impy-amt-phec-p
s523impy-amt-thioph-es524impy-amt-thioph-gs525impy-amt-thioph-ps526impy-dib
ema2-8mephec-es527impy-dibema2-8mephec-gs528impy-dibema2-8mephec-ps52gimpy-
dibema2-deophec-es   



0050/50559 -69 CompoundStructural elements
A-E-G-L530impy-dibema2-deophec-gs531impy-dibema2-deophec-ps532impy-dibema2-
pheaz-es533impy-dibema2-pheaz-ps534impy-dibema2-phec-es535impy-dibema2-phec
-gs536impy-dibema2-phec-ps537impy-dibema2-thioph-es538impy-dibema2-thioph-g
s539impy-dibema2-thioph-ps540impy-edia2-8mephec-es541impy-edia2-8mephec-gs5
42impy-edia2-8mephec-ps543impy-edia2-deophec-es544impy-edia2-deophec-gs545i
mpy-edia2-deophec-ps546impy-edia2-pheaz-es   0050/50559 -70
CompoundStructural elements
A-E-G-L547impy-edia2-pheaz-ps548impy-edia2-phec-es549impy-edia2-phec-gs550i
mpy-edia2-phec-ps551impy-edia2-thioph-es552impy-edia2-thioph-gs553impy-edia
2-thioph-ps554impy-penta-8mephec-es555impy-penta-8mephec-gs556impy-penta-8m
ephec-ps557impy-penta-deophec-es558impy-penta-deophec-gs559impy-yenta-deoph
ec-ps560impy-yenta-pheaz-es561impy-yenta-pheaz-ps562impy-yenta-phec-es563im
py-yenta-phec-gs564impy-yenta-phec-ps   0050/50559 -71  Compound Structural
elements A-E-G-L565 impy-penta-thioph-es566 impy-penta-thioph-gs567
impy-penta-thioph-ps568mam2py-amt-pheac-es569mam2py-dibema2-phec-gs570mam2p
y-edia2-phec-es571nmhs-amt-pheac-es572nmhs-dibema2-phec-gs573nmhs-edia2-phe
c-es574pippy-amt-pheac-es575pippy-amt-phec-es576pippy-amt-phec-gs577piraz-a
mt-pheac-es578piraz-amt-phec-es579piraz-amt-phec-gs580ppy-amt-pheac-es581pp
y-dibema2-phec-gs   0050I50559 -72 CompoundStructural elements
A-E-G-L582ppy-edia2-phec-es583sabhs-amt-pheac-es584sabhs-dibema2-phec-gs585
sabhs-edia2-phec-es586thazep-amt-pheac-es587thazep-dibema2-phec-gs588thazep
-edia2-phec-es589thiz-amt-pheac-es590thiz-dibema2-phec-gs591thiz-edia2-phec
-es592thpy-amt-pheac-es593they-dibema2-phec-gs594thpy-edia2-phec-es595thpym
-amt-pheac-es596thpym-dibema2-phec-gs597thpym-edia2-phec-es598ur-am2-pheac-
es599ur-dibema2-phec-gs   0050I50559 -73 CompoundStructural elements
A-E-G-L600ur-edia2-phec-es In the right-hand column of the above table,
each line represents a compound. The abbreviations in the right-hand column
in each case represent, separated by a hyphen, a structural element A, E
[lacuna] G and L, where the abbreviations have the following 



5 meanings: A =AbbreviationA =AbbreviationN.N. ,.2pythpymNHN.H.dhim N nmhsN
HON ~N 'bim.4pmhsNON NO,.. .imhshsH2NHOOO , N.NbhsO HsabhsHSNH2NHNH
uabguagH2NONN. . N2pmhs~dhpyrrHN.. . NOimpyHN. ~urNHONN.hydibhsOOO ~~~ h
3II N~N H agua' N ~ N Hs pmZ ~~~H N . z   0050I50559 



-74 A = Abbreviation A = Abbreviation N -- dhthi ~N~ dimethpym CS H N S 1
__ thazep ~,) hts H2N HN N N \ mam2py I PPY / / N N ___ thpY im N H HzN N
H2N am2py ~ amthiz / N N N HZN \ PiPPY N ~ am4py N HN H2N ~ / amim N piraz
N H S HN N thiz amhyd N N H \ O H H N N amtriz \\N-N   0050I50559 -75
Abbrev- E = Abbreviation iation O \H H /N~N~ edia2 N` ^ mepipe2 H ~ `O N~ o
H / N PYma2 ~N~ am2 H O 



~N~ ``N N pipa2 ~ inda2 N H O O $ S N ~ 25thima2 ~ ~ ~ 35thima2 H H N S O S
N 0 me35thima2 ~ ~ ~~ me25thima2 H N dibema2 / N penta O O /N~N~ edia3
/N~O~ aof H /N buts /N hexa H 0 /N~N~/ aaf ~ ~ meat H H O o S ~ ' N
42thiaz2 N~ pipeme2 N H ~ H /N O 0 ~ ~ S N " chex2 ~N me42thiaz2 H 1 /N! H
0050I50559 -76 - Abbrev- ~ _ Abbreviation iation N\ O N mepyma2 ~ ~~ mea3 N
H O 0 0 H g edia42- S mea42N thiaz ~H ` ~ thiaz N N O O ~N~N ~O~ oxaz42 ~N
\ S~ mea42oxaz H N H N O O H H iN\/~N \ ediapmebz rN~N \ ediammebz H I / H
o o /~N \ meapmebz ~N \ ~ meammebz I H I / O O ~N~N N` edia26- ,NON ~ N
edia36 



I pyme H I pyme O O I N~ mea26pyme ~N I ~ N mea36pyme H / /   0050/50559
_77_ Abbrev-Abbrev-iation_ GiationO /2mephec8mephec~NO'OO-r
Nmeophe--.N23dimephecO0~ I ON9clphec78dimeophecO'~NCICIOCl//O ~ ~ ~CH3
`OO69dimeophec78diclphec~N~N   0050I50559 _78_ G = Abbrev- G = Abbreviation
iation O o ~~ o I w ~ N 69dimephec 49dimeophec ~- N O HN-"'~ O ~ NH wN ~. N
imon O dimepy ~N /N-... r HN-S02 ~N \ \ O 



O dimethio _-N sulfo /N O ~ S N pyphc ~-N thioph O --~~N \ / r \ / O ` ~N
N1 pheaz ' OH thiomet O N~ N ,S   0050I50559 -79 _ Abbrev- _ Abbreviation ~
- iation l N --N OH phepyra O w l0 bent O / N-` N_N iN w / r\ N ~. phec O
dimepyaz N O p .-N N ~. meoaz 8mepyaz N N -\ /N O ` S ~N N-` I N ` phedb
5claz CI s~ p 0 CH3 ~N N_ thiophaz ~N mephe 



0050I50559 -80 =Abbrev-~ ^Abbrev-iationiationCIOCINcl2phec~
N27dimeophec-O~Ndeophec_`Nthioph2i ~J~ Ndeothioph1 NdmaphecO/\~SO
0050I50559 -81  L = Abbreviation L = Abbreviation o - ~y0 ps ~oH off 0 0
/O` ~ gg ~O OH ms 'OH O O /O _OH OH pms nes HN O r F O ~ O OH f 2es ~ as OH
F O OH mals O HO Compounds of the general formula I and the starting
materials used to prepare them can 5 generally be prepared by methods of
organic chemistry known to the skilled worker as described in standard
works such as, for example, Houben-Weyl, "Methoden der Organischen Chemie",
Thieme-Verlag, Stuttgart, or March "Advanced Organic Chemistry", 4th
Edition, Wiley & Sons. Further preparation methods are also described in R.
Labrock [sic], "Comprehensive Organic Transformations", Weinheim 1989, in
10 particular the preparation of alkenes, alkynes, halides, amines, ethers,
alcohols, phenols, aldehydes, ketones, nitrites, carboxylic acids, esters,
amides and acid chlorides. The general synthesis of compounds of the
formula I 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.   0050/50559 -82 Scheme 1 describes the
synthesis of compounds of the formula I in general. Scheme 1 H O a N N R' R
1 ~ R III R a ~ j R a Re  I  H2, catalyst XL~(CRL'RLZ)ti COOSG~ ~
XL`'(CRL'RL~)b-COOSCa~ Base, A-E-l~ NII DMF ArE` O A-~ O Re ` j Ro a RRe ~
l Ra IV G  XL'~ (CRL' R L~) p-COOH XL-.~ SCR L1 RLZ)b-COOSG, I Schemes 3-7
H O De-.~ O a N R ' Base d N 1 l De-E-4 N~~) R 1 j Ra s ~ a ~ a s R ~ R R
RG XL---(CRL'RL2)d COOSG, DMF XL--(CRL'RL~)b-COOSG~ 5 Ill V Building blocks
of type II (for XL equal to CH) are known and can be prepared by known
methods starting from appropriately substituted or fused 1
H-azepine-2,5-diones as described by way of example e.g. in J. Med. Chem.
1986, 29, 1877-1888 or DE 10 1568217. 1 H-Azepine-2,5-diones used to
prepare compounds of type I can either be bought or be prepared as
described in the following publications: 5H-Dibenzo[b,e]azepine-6,11-dione
and substituted variants according to J. Med. Chem. 1965, 8, 74 or Gazz.
Chim. Ital. 1953, 83, 533 and 1954, 84, 1135; 5H-pyrido[3,2 



15 c][1]benzazepine-5,11(6H)-dione according to Liebigs Ann. Chem. 1989)
469-476; 4Hthieno[3,2-c][1]benzazepine-4,10(5H)-dione according to Eur. J.
Med. Chem. Ther. 1981, 16, 391-398.   0050I50559 - $3  The conversion to
III is carried out by hydrogenating the double bond under standard
conditions. It is also possible for this to make use of variants which are
known per se but which are not mentioned here. The hydrogenation is
preferably carried out in the presence of a noble metal catalyst such as,
for example, Pd on active carbon, Pt, Pt02, 5 Rh on AI203 in an inert
solvent at a temperature of 0-150C under a pressure of 1200 bar; addition
of an acid such as, for example, acetic acid or hydrochloric acid may be
advantageous. Hydrogenation in the presence of 5-10% Pd on active carbon is
particularly preferred. 10 Solvents which can be used are all conventional
inert solvents such as, for example, hydrocarbons such as hexane, heptane,
petroleum ether, toluene, benzene or xylene; chlorinated hydrocarbons such
as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform,
dichloromethane; alcohols such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers such as diethyl ether, methyl
15 tert-butyl ether, diisopropyl ether, tetrahydrofuran, dioxane; glycol
ethers such as ethylene glycol monomethyl ether or monoethyl ether,
ethylene glycol dimethyl ether; ketones such as acetone, butanone; amides
such as dimethylformamide (DMF), dimethylacetamide or acetamide; sulfoxides
such as dimethyl sulfoxide, sulfolane; pyridine, N-methylpyrrolidone,
1,3-dimethyltetrahydro-2(1 H)-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 III, at a temperature in the range 30 from -40C 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,   0050/50559 - 84  sodium or potassium
bis(trimethylsilyl)amide. Elimination of the protective group SG1 under
standard conditions (see below) results in the compounds of the general
formula I. Where SG1 is equal to C1-C4-alkyl or benzyl, 5 the compounds of
the general formula IV correspond directly to the compounds of type I. 10
15 



As an alternative to this synthetic strategy, compounds of type I can also
be prepared via V as intermediate, in which case the reaction conditions
used are those known to the skilled worker and described in standard works.
Compound V is prepared by reacting compounds of type III with compounds of
the general formula DE-E-UE (VII) under the reaction conditions already
described for preparing IV. UE is a suitable leaving group as described
above, and DE is CN or a protected amino or acid function of the general
formula NSG3 or COOSG2. The fragments DE-E and A-E are synthesized -
depending on the actual structure of E - by eliminating the protective
groups and coupling on the remaining fragments by standard methods, for
example amide coupling. The introduction of A then takes place in analogy
to the reactions described in schemes 3-7. Compounds of type I in which XG
is N can be prepared as shown in scheme 2. 20 Scheme 2 O R a ~ R v / a Re N
Re c H o Base U~-(~),-(Cf~~R~s)p-COiSG, (XI) DMF H O a N fl ~ Ra~ / a a N a
IX Ra I Ra ~~)~ (CRS' R~~)d-~OOSG, VIII A-E\ O R a M Ro G ~ N ~ a' -ERc ~
Ro ~~)---(CR~'R~~)b-COOH 888A, A-E-l~ (VI) DMF RA ~ O R ~ R~N l R a O
~~)-(cR~'R~2)b-coosG, x The synthesis starts from compounds of type VIII
which are either known or accessible to the skilled worker by known methods
as described, for example, in Pharmazie 45 (8),   0050I50559 - 85 ' 1990,
555-559. Alkylation with a compound of the general formula XI (UU =
conventional leaving group as described above for UE) under the reaction
conditions described for preparing substances of type IV results in IX. The
subsequent reactions to I via X take place in analogy to Scheme 1. 5 The
coupling of the individual fragments and the elimination of the protective
groups can take place by known processes (see Larock, "Comprehensive
Organic Transformations; protective groups: Greene and Wuts, T.,
"Protective Groups in Organic Synthesis", New York 1991 ), and in the case
of amide linkages also analogous to the methods of peptide 



10 synthesis as described in standard works, for example in Bodanszky "The
Practice of Peptide Synthesis", 2nd Edition, Springer-Verlag 1994, and
Bodanszky "Principles of Peptide Synthesis", Springer-Verlag 1984. A
general review of the conventional methods for peptide synthesis and a
listing of suitable reagents can moreover be found in NOVABIOCHEM 1999
"Catalog and Peptide Synthesis Handbook". 15 Said amide couplings can be
carried out with the aid of conventional coupling reagents using suitably
protected amino and carboxylic acid derivatives. Another method comprises
the use of preactivated carboxylic acid derivatives, preferably of carbonyl
halides, symmetrical or mixed anhydrides or so-called active esters, which
are normally 20 used to acylate amines. These activated carboxylic acid
derivatives can also be prepared in situ. The couplings can usually be
carried out in inert solvents in the presence of an acid-binding agent,
preferably an organic base such as, for example, triethylamine, pyridine,
diisopropylethylamine, N-methylmorpholine, quinoline; it may also be
beneficial to add an alkali metal or alkaline earth metal hydroxide,
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 -40C and 140C, preferably between -20C and 100C,
depending on the 30 conditions used. Examples of suitable inert solvents
are hydrocarbons such as hexane, heptane, petroleum ether, toluene, benzene
or xylene; chlorinated 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,   0050I50559 - $6  ethylene
glycol dimethyl ether; ketones such as acetone, butanone; amides such as
dimethylformamide (DMF), dimethylacetamide or acetamide; nitrites such as
acetonitrile; sulfoxides such as dimethyl sulfoxide, sulfolane;
N-methylpyrrolidone, 1,3dimethyltetrahydro-2(1 H)-pyrimidinone (DMPU),
1,3-dimethyl-2-imidazolidinone, nitro 5 compounds such as nitromethane or
nitrobenzene; esters such as ethyl acetate; water; or mixtures of said
solvents. The protective groups SG which can be used are all conventional
protective groups known to the skilled worker from peptide synthesis, as
are also described in the 10 abovementioned standard works. Elimination of
the protective groups in the compounds of the formula IV, V, VI and VII
likewise takes place under conditions known to the skilled worker and
described, for example, by Greene and Wuts in "Protective Groups in Organic
Synthesis", 2nd Edition, 15 Wiley & Sons, 1991. Protective groups such as
SG3 are so-called N-terminal amino protective groups; those preferred for
this are Boc, Fmoc, benzyloxycarbonyl (Z), acetyl or Mtr. 20 SG1 and SG2
are so-called C-terminal hydroxyl protective groups, and these are
preferably C1-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.   



' 0050/50559 - $~  The temperature for these reactions is between 10C and
50C, preferably in the range between 0C and 30C. 5 Base-labile protective
groups such as fmoc are cleaved by treatment with organic amines such as
dimethylamine, diethylamine, morpholine, piperidine as 5-50% solutions in
CH2C12 or DMF. The temperature for these reactions is between 10C and 50C,
preferably in the range between 0C and 30C. 10 Acid-protective groups such
as methyl or ethyl are preferably cleaved by basic hydrolysis in an inert
solvent. The bases preferably used are alkali metal or alkaline earth metal
hydroxides, preferably NaOH, KOH or LiOH; the solvents used are all
conventional inert solvents such as, for example, hydrocarbons 15 such as
hexane, heptane, petroleum ether, toluene, benzene or xylene; chlorinated
hydrocarbons such as trichloroethylene, 1,2-dichloroethane,
tetrachloromethane, chloroform) dichloromethane; alcohols such as methanol,
ethanol, isopropanol, npropanol, n-butanol or tert-butanol; ethers such as
diethyl ether, methyl tert-butyl ether, diisopropyl ether, tetrahydrofuran,
dioxane; glycol ethers such as ethylene glycol 20 monomethyl ether or
monoethyl ether, ethylene glycol dimethyl ether; ketones such as acetone,
butanone; amides such as dimethylformamide (DMF), dimethylacetamide or
acetamide; nitrites such as acetonitrile; sulfoxides such as dimethyl
sulfoxide, sulfolane; N-methylpyrrolidone, 1,3-dimethyltetrahydro-2(1
H)-pyrimidinone (DMPU), 1,3-dimethyl2-imidazolidinone; vitro compounds such
as nitromethane or nitrobenzene; water or 25 mixtures of said solvents.
Addition of a phase-transfer catalyst may be advantageous, depending on the
solvent or mixture thereof used. The temperature for these reactions is
generally between -10C and 100C. 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 0C and 100C; 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.
0050I50559 - 88  The synthesis of building blocks of type E generally takes
place by methods known to the skilled worker; the building blocks used can
either be bought or be obtained by methods known from the literature. The
synthesis of some of these building blocks is 5 described by way of example
in the experimental section. In the case where the fragments QE and XE
present in the compounds of type V and VI are a hetaryl radical, the
radical E can be synthesized via compounds of type VI-VII starting from
aminohetaryl carboxylic acids, aminohetaryl carboxylic esters or nitrites
by 10 described methods known to the skilled worker. A large number of
preparation methods are described in detail in Houben-Weyls "Methoden der
organischen Chemie" (Vol. E6: Furans, thiophenes, pyrroles, indoles,
benzothiophenes, -furans, -pyrroles; Vol. E7: Quinolines, pyridines, Vol.
E8: Isoxazoles, oxazoles, thiazoles, pyrazoles, imidazoles and benzo-fused
representatives thereof, and oxadiazoles, thiadiazoles and triazoles; 15
Vol. E9: Pyridazines, pyrimidines, triazines, azepines and the benzo-fused
representatives thereof, and purines). The linkage of these fragments to E
can also take place via the amino or acid function, depending on the
structure of E, by methods known to the skilled worker. 20 Appropriate
hetaryl derivatives can either be bought or be prepared in analogy to the
following publications: 5-(Aminomethyl)-2-pyridinecarbonitrile according to
WO 95/25426, 5-(Aminomethyl)-3-thiophenecarbonitrile according to WO
98I06741, 25 5-(Aminomethyl)-2-thiophenecarbonitrile in WO 95I23609,
2-(Aminomethyl)-1,3-thiazole-4-carbonitrile in analogy to WO 98/06741,
3-Oxo-5-isoindolinecarboxylic acid according to WO 97I37655,
3-Amino-2-pyrrolidone according to WO 98I44797, Spirocycles such as
8-(aminomethyl)-2-oxa-3-azaspiro[4.5]dec-3-en-4-yl acetate and 730
(aminomethyl)-2-oxa-3-azaspiro[4.4]non-3-en-4-yl acetate according to WO
97I33887, [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 96I37492, 1-(3-Aminoalkyl)-1
H-indazole-5-carboxylic acid according to WO 97I23480; 



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, 29882994;   0050I50559 - 89  Methyl
5-amino-3-pyridinecarboxylate in Hawkins et al., J. Org. Chem. 1949, 14,
328 332; Methyl 4-amino-2-pyrimidinecarboxylate in DE 2848912, Methyl
6-amino-4-pyrimidinecarboxylate in Zh. Org. Khim. 1981, 17, 312-317; 5
Ethyl 5-amino-1,3-thiazole-2-carboxylate in Adams et al., J. Chem. Soc.
1956, 18701873; Methyl 4-(aminomethyl)-2-thiophenecarboxylate in Peschke et
al., Bioorg. Med. Chem. Lett. 1997, 7, 1969-1972;
2-Amino-1,3-oxazole-4-carboxylic acid in Foulis et al., J. Med. Chem. 1971,
14, 1075 10 1077; Methyl 4-aminopyridine-2-carboxylate in Mostier et al.,
J. Org. Chem. 1955, 20, 283-285; Methyl 2-aminopyrimidine-3-carboxylate in
Liebigs Ann. Chem. 1965, 209-211; 5-Amino-1,3,4-thiadiazole-5-carboxylic
acid in Liebigs Ann. Chim. [sic] 1963, 3;
5-Amino-1,3,4-triazole-5-carboxyic acid in US 3023210; 15
4-Aminopyrrole-2-carboxylic acid in J. Med. Chem. 1983, 26, 1042;
1-Methyl-3-aminopyrazole-5-carboxylic acid in Acta Chem. Scand. 1990, 44,
74; 1-Methyl-5-amino-3-carboxylic [sic] acid in Lee et al., J. Org. Chem.
1989, 54, 428. Conversion of compounds of the general formula XI and XII 20
HNRE3_(CRE4RE5)f-(QE)k-(CRE6RE7)g-WE (XI)
NC-(CRE4RE5)f-1-(QE)k-(CRE6RE7)g-WE (XII) into compounds of the general
formula: 25 A-NRE3-(CRE4RE5)f-(QE)k-(CRE6RE7)g-WE (X111)
A-(CRE4RE5)f-1-(QE)k-(CRE6RE7)g-WE (XIV), where WE is COOSG2 or NSG3, 30
can take place by methods known to the skilled worker and described, for
example, in WO 97I08145. These building blocks can then be converted either
directly - in the case of the corresponding free amines and carboxylic
acids - or after elimination of the protective groups - into compounds of
the general formula I (scheme 1 ). 35 However, it is also possible in
principle for A to be introduced, as described in scheme 1, into compounds
of type V, in which case the stated reaction conditions can be used, just



0050/50559 - 90  as can variants not described here. In schemes 3-7, a
number of methods for introducing A are described by way of example, using
in each case reaction conditions known and suitable for the particular 5
reactions. It is moreover possible to make use of variants which are known
per se but which are not mentioned here. Scheme 3
HzN-(CRE3Re')~-(~)k-(CRERE~)g-~ -- + TMS-N=C=O H2N-(CREaRen)~
(~)k-(CRE~RE')g ~ 0 ~"~zN~H-(CRE'RE)~ (~~k-(C'~~RE~)9 AE-1 O
RNH~Nr(CRE~RE)i (~)k-(C~RE~g-~ + R-N=C=O H AE-2 H N-(CRE3R 4)~ ((~)k-(CRS"R
') -~ S E 0 x E RNH N~ (CRE~RE~)t (qE)k-(CRERE')g-~ + R-N=C=S H AE-3 o
H2N-(CqESRE")~-(pE)k-(CR~6RE')g-DE RNH~N.~ (CRE3RE)~-(G~)k^(CREaRE~)o-~ +
R-NH2 H AE-2 H2N_(CReaREa)i (~)k-(CREeFIE~l9 ~ ~-r s RNH~N~ (CRe~RE')i
(~)k-(CREaRE')9 H AE-3 + R-NH2 10 15 



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). 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.   0050/50559 91 Scheme 4 d" r a W cW d~ ra ac r r ,: U x ~
z -o \Z ~ U m a O V r~ _=s zi~ rr N ~a roi U U r~ y C~ r i 6` r^ m W e~ n V
r Z Z + + Z C3 \Z ~ +Z-O a 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.   Scheme 5 -92 
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....Z"Z2 =~Z'z.^ wz~o~ zxax2"w=vx.. 1zzN x I W a N r I  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 97I08145. 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:   Scheme 6 dt' a V T d a Z= Z~C _zx rv rv C) m W off' 1 V W
Z O 



-94  off' v 1 v 1 W i Z= o~z= =o ,= V O~z= z~ O o'z~iaav v1 YI~ VVWUZz T
-95 Compounds 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 analogy to Yoneda et al., Heterocycles 1998, 15 N-1, Spec. Issue,
341-344 (scheme 7). The preparation of corresponding compounds can also
take place in analogy to WO 97/36859. 5 



Compounds of the general formula AE-15 can be prepared as in Synthesis
1981, 963965 or Synth. Comm. 1997, 27 (15), 2701-2707, AE-16 in analogy to
J. Org. Chem. 1991, 56 (6), 2260-2262 (scheme 7). 10 Scheme 7 1.) H,S;
Trlethylarnlne Pyridine 2.) CH 1; CH OH NC-(Cf~'R~')i ~~)k-~C~~Re')o-~ ' ~'
~-- (CRE'Re )r't~)>,-~C~~Rs'1q-~ HN NH; acetate 1,2-Ethylenediamlne CH~OH
CH~OH HN N _ ~CRi~RE~)1-I~)k-IG~~RE')o-~ CN~'~' ~CRE'Re~)r-W)k-~C'~afiE')a
HzN H AEZ-15 1.) NaOCH,, CH30H N _ NC-~Ci~'A~')1 )k-U~RE'ly ~ ~ ~N~
ICRE'RE~)r-~~)k ~C~dRE')o ~ 2.) , , ~NHz H . . '~ NH AEZ-18 The invention
further relates to the use of the structural element of the formula IGL 15
-G-L I G L for preparing compounds which bind to integrin receptors. The
invention further relates to drugs comprising the structural element of the
formula 20 IGL. The invention further relates to pharmaceutical
preparations for oral and parenteral use containing at least one compound
of the formula I in addition to conventional pharmaceutical excipients. 25
The compounds according to the invention can be administered orally or
parenterally   -96 (subcutaneously, intravenously, intramuscularly,
intraperitoneally) in a conventional way. Administration can also take
place with vapors or sprays through the nasopharyngeal space. 5 The dosage
depends on the age, condition and weight of the patient and on the mode of
administration. As a rule, the daily dose of active ingredient is between
about 0.5 and 50 mg/kg of body weight on oral administration and between
about 0.1 and 10 mg/kg of body weight on parenteral administration. 10 The
novel compounds can be used in conventional solid or liquid pharmaceutical
forms, for example as uncoated or (film-)coated tablets, capsules, powders,
granules, suppositories, solutions, ointments, creams or sprays. These are
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
I for producing drugs for the treatment of diseases. The compounds of the
formula I can be used for treating human and animal diseases. The compounds
of the formula I 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 I preferentially bind to the aV(33
integrin receptor and can thus be used particularly preferably as ligands
of the aV(33 integrin receptor and for treating diseases in which the aV(33
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 aV~3g integrin receptor and its natural ligands.
-97 The compounds of the formula I are preferably used for influencing
metabolic processes or regulatory mechanisms underlying particular
diseases, such as, for example, inhibition of angiogenesis or for treating
the following diseases: 5 cardiovascular diseases such as atherosclerosis,
restenosis after vessel injury, and angioplasty (neointima formation,
smooth muscle cell migration and proliferation), acute kidney failure, 10
angiogenesis-associated microangiopathies such as, for example, diabetic
retinopathy or rheumatoid arthritis, blood platelet-mediated vascular
occlusion, arterial thrombosis, 15 stroke, reperfusion damage after
myocardial infarct or stroke, 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. I. Synthetic examples 35 I.A Precursors Preparation of the
building blocks 



,, _98_ Methyl
(E,Z)-[5-(2-tert-butoxy-2-oxoethyl)-6-oxo-5,6-dihydro-11H-dibenzo[b,e]azepi
n-11ylidene]acetate (1) 5 A solution of methyl (E,Z)-6-oxo-5,6-dihydro-11
H-dibenzo[b,e])azepin-11-ylidene)acetate [sic] (27 g, 96.7 mmol) in 100 ml
of DMF was added dropwise to a suspension of 4.7 g of NaH (60%; oil removed
with n-pentane) in 400 ml of DMF at 0C and stirred for about 30 min for
complete formation of the anion. Then tert-butyl bromoacetate (18.9 g, 96.7
mmol) was added and the mixture was stirred at 0C for 10 about 1.5 h. For
workup, aqueous NH4C1 solution was added to the mixture and, after
concentration, the residue was taken up in CH2C12 and washed with saturated
NaCI solution. Drying and concentration of the CH2C12 phase afforded 40.5 g
of solid which was then stirred with pentane and dried at 30C in vacuo. 15
31.6 g; ESI-MS [M - tBu + H+] = 338; 1 H-NMR (DMSO-d6, 200 MHz) EIZ
mixture: 8 (ppm) 7.65-7.1 (m, 8H), 6.3I6.25 (s, 1 H), 4.5 (m, 2H), 3.6 (s,
3H), 1.35 (s, 9H). Methyl
[5-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-112
0 yl]acetate (2) Methyl
(E,Z)-(5-(2-tert-butoxy-2-oxoethyl)-6-oxo-5,6-dihydro-11 H
dibenzo[b,e]azepin-11-ylidene]acetate 1 (41 g, 104.2 mmol) was taken up in
1 I of 1:1 CH30H/ethyl acetate and, after addition of 3.1 g of catalyst
(10% Pd on carbon)) the 25 mixture was hydrogenated at 50C 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 1 H-NMR
(DMSO-d6, 270 MHz) diastereomer mixture: 8 (ppm) 7.70-7.1 (m, 8H), 4.8-4.6
(m, 3H), 3.65I3.35 (s, 3H), 3.05 (m, 2H), 1.5I1.45 (s, 9H).
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5-yl
acetate (3) 35 Methyl
[5-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]azepin-11-yl
]acetate 2 (30.5 g, 77.5 mmol) was taken up in 100 ml of CH2C12 and, at 0C,
150 ml of TFA were added, and the mixture was stirred at 0C for   _99_
about 1 h and then at RT. After the reaction was complete, the mixture was
evaporated, and mixed with toluene 2x and again evaporated. 33.6 g of a
yellowish oil were obtained as crude product; crystallization from acetone
afforded 14.8 g of white solid. 5 ESI-MS [M+H+] = 340; 



1 H-NMR (DMSO-d6, 400 MHz) diastereomer mixture: 8 (ppm) 7.7-7.05 (m, 8H),
4.854.6 (m, 2H), 4.45 (m, 1 H), 3.6I3.45 (s, 3H), 3.3 (m, 1 H), 3.1I3,05
(dd, 1 H). tent-Butyl (6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl)
acetate (4) 10 a) Methyl (E,Z)-(6-oxo-5,6-dihydro-11
H-dibenzo[b,e]azepin-11-ylidene)acetate (62 g, 279.2 mmol) was hydrogenated
in 1.8 I of dioxane with 3.2 g of Fd (10% on carbon) at 60C and 130 bar for
60 h. Filtration through Celite and concentration of the filtrate afforded
62.3 g of white solid, which was then stirred 15 with n-pentane. 58.7 g;
ESI-MS [M+H+] = 282; b) Methyl-(6-oxo-5,6-dihydro-11
H-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 H20
and adjustment to pH 2 with 2N HCI, extracted 2x with CH2C12. The combined
organic phases were washed with saturated NaCI solution, dried 25 (MgS04)
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 c)
(6-Oxo-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 1 h, 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 CH2C12, washed with NaHC03 and
saturated 35 NaCI solution, dried and concentrated. The brown solid
obtained in this way was purified by stirring with methyl tert-butyl ether.
, -100 26.9 g; ESI-MS [M-tBu+H+] = 268.05; 1 H-NMR (270 MHz, DMSO-d6): d
(ppm) 10.55 (s, 1 H), 7.8-7.0 (m, 8H), 4.35 (m, 1 H)) 2.75 (d, 2H), 1.2 (s,
9H). 5 Ethyl
3-[11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5
-yl] propanoate (5) tert-Butyl
(6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl)-acetate 4 (2 g, 6.18 mmol)
10 was dissolved in 25 ml of dry DMF and, at 10C, 2.1 eq. of KOtBu (1.5 g)
were added, and the mixture was stirred for about 20 min. Then, at RT 2.5 g
of ethyl bromopropionate were 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 CH2C12, washed with H20,
dried and concentrated. Chromatography on silica gel 



15 (CH2C12/CH30H 1 to 25%) afforded 1.2 g of the required product and 2.0 g
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-
5yl]propanoate [sic] (6) Ethyl
3-[11-(2-tert-butoxy-2-oxoethyl)-6-oxo-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 CH2C12, washed with saturated NaCI solution, dried and
concentrated. 2.35 g; ESI-MS [M-tBu+H+] = 340.15; 30 1 H-NMR (DMSO-d6, 200
MHz) diastereomer mixture: d (ppm) 7.75-7.05 (m, 8H), 4.83.8 (m, 3H),
3.5-3.1 (m, overlapped by H20), 2.75 (m, 2H) 1.3I1.2 (s, 9H). [lacuna]
[6-(4,5-dihydro-1 H-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 ml of CH30H
were mixed with 3.55 g of sodium methanolate. After 1 h at RT, 2.6 g of   ,
- 101  ethylenediamine (hydrochloride) were added and stirred overnight.
The reaction mixture was evaporated and the resulting residue was stirred
with a mixture of 100 m [sic] of CH2C12 and 1 ml of CH30H. Insoluble solids
were filtered off with suction, the filtrate was concentrated, and the
residue was taken up in H20 and 5 again washed with CH2C12. Evaporation of
the aqueous phase afforded 5.3 g of a white solid; ESI-MS [M+H+] = 277.25.
b) 0.9 g of the Boc-protected amine in 20 ml of CH2C12 were mixed with 10
ml of TFA and stirred at 0C for 2 h. Evaporation of the reaction mixture
afforded 10 1.75 g of a yellowish oil which was immediately employed
further. 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. 15 tert-Butyl 1 H-benzimidazol-2-ylmethylcarbamate (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 1 H-NMR (270 MHz;
DMSO-d6) d (ppm) 12.60 (s, 1 H), 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-ylmethylcarbamate
(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 50C 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    - 102
concentration and chromatography on silica gel (CH2C12/CH30H 5%) afforded
1.09 g of the required product; ESI-MS [M+H+] = 249.15 5 1 H-NMR (270 MHz;
DMSO-d6) d (ppm) 8.30 (m, 1 H), 7.90 (m, 1 H), 7.45 (m, broad, 1 H), 7.20
(m 1 H), 4.40 (d, 2H), 1.0 (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 10 the
appropriate the [sic] couplings. [1-(2-Pyridinyl)-4-piperidinyl]methanamine
(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 5C,
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 CH2C12, washed with saturated NaCI solution,
dried and filtered. The residue after 20 concentration was 23.5 g of a
yellow oil which was crystallized from methyl tertbutyl ether. 18 g; ESI-MS
[M+H+] = 293.15 25 b) 25 ml of TFA were added to
1-tert-butyloxycarbonyl-4({[(benzyloxy)carbonyl]amino}methyl)piperidine 10a
(15 g; 43.05 mmol) in 125 ml of CH2C12 at 0C) and the mixture was stirred
at 10C 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:
109-110C). 



5 g of the TFA salt and 2.79 g of ethyldiisopropylamine (DIPEA) in 15 ml of
2fluoropyridine 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 H20 and saturated NaCI 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   -103 c) 3.9 g
of (10b) in 150 ml of CH30H were hydrogenated with 0.2 g of Pd (10% on
carbon) under standard conditions. Filtration of the reaction mixture
through Celite and concentration afforded 2.3 g; 5 ESI-MS [M+H+] = 192.15;
10 1 H-NMR (270 MHz; DMSO-d6) d (ppm) 8.1 (m, 1 H), 7.5 (m, 1 H), 6.8 (m, 1
H), 6.55 (m, 1 H), 4.3 (m, 2H), 2.7 (m 2H), 2.45 (m, 2H), 1.75 (m 2H), 1.5
(m 1 H), 1.05 (m 2H).
1-tert-Butyloxycarbonyl-4-[(2-pyridinylamino)methyl]piperidine (11)
1-tert-Butyloxycarbonyl-4-(aminomethyl)piperidine (3 g; 14 mmol) and 10 ml
of 2fluoropyridine 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: 126-130C; 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) 20 g of 2-aminopyridine
were dissolved in 100 ml of CH30H and, after adjustment to pH 6 with
isopropanolic HCI, 36 g of p-cyanobenzaldehyde were added. 9.35 g 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 NaCI and extracted 3x with
diethyl ether. The ether phase was filtered to remove a precipitate and
then washed 3x with FeS04 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)
10 g of 4-[(2-pyridinylamino)methyl]benzonitrile were dissolved in 280 ml
of ammoniacal methanol and, after addition of 10 g of Raney nickel,
hydrogenated   - 104  for 24 h. The residue after filtration and
concentration was chromatographed on silica gel (ethyl acetate/ethanol
1:3). 



5.18 g, ESI-MS: [M+H+] = 214. 5 tert-Butyl [4-(1
H-benzimidazol-2-yl)-1,3-thiazol-2-yl]methyl-carbamate (13) In analogy to
the preparation of 8, 1.89 g of a 30% NaOCH3 solution were added to
tertbutyl (4-cyano-1,3-thiazol-2-yl)methylcarbamate (2.5 g; 10.45 mmol) in
25 ml of CH30H, 10 and the mixture was stirred at room temperature for 2 h.
Addition of 1.9 g of 1,2phenylenediamine bishydrochloride was followed by
stirring 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, 1 H-NMR (400 MHz; DMSO-d6) d (ppm) 8.25 (s, 1 H),
7.95 (m, 1 H), 7.65 (m, 1 H), 7.55 (m, 1 H), 7.2 (m, 2H), 4.55 (m, 2H),
1.45 (s, 9H). 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-(1 H-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 0C 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 CH2C12 and, after addition of 22.3 g of
CH31, stirred at RT overnight. The mixture was then evaporated, taken up in
20 ml of CH30H and, after addition of 1,2-phenylenediamine (1.95 g; 18.01
mmol), 35 again stirred at RT overnight. Concentration of the mixture
afforded 6.9 g of yellow solid. ESI-MS [M+H+] = 424.25;   -105 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. 5
[5-(2-Methoxy-2-oxoethyl)-11-oxo-5,11-dihydro-1
OH-dibenzo-[b,e][1,4]diazepin-10yl]acetic acid (37) a) A mixture of
5,10-dihydro-11 H-dibenzo[b,e][1,4]diazepin- 11-one (10 g; 10 47.6 mmol;
preparation as described in Pharmazie 45, 1990, 555-559), 100 g of methyl
bromoacetate, 0.5 g of KI and 180 ml of DMF was heated at 60C for 110 h.
Concentration of the mixture, chromatography of the crude product on silica
gel (CH2C12/CH30H 3 --~ 5%) and crystallization of the resulting oil from
ethyl acetate afforded 7.1 g of gray solid; ESI-MS [M+H+] = 283 



15 1 H-NMR (400 MHz; DMSO-dg): 8 (ppm) 10.3 (s, 1 H), 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-oxo-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 ml of DMF at 5C, 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 10C for about 2 h. For workup, the mixture was mixed
with 25 H20, diluted with CH2C12 and washed with saturated NaCI solution.
Drying and concentration of the CH2C12 phase afforded a black oil, which
was purified by chromatography on silica gel (CH2C12/CH30H 2 -~ 10%); 7.8
g; ESI-MS [M - tBu + H+] = 341 30 c) Pert Butyl
[5-(2-methoxy-2-oxoethyl)-11-oxo-5;11-dihydro-10H-dibenzo[b,e][1,4]
diazepin-10-yl]acetate 37b (7.8 g; 19.67 mmol) in 15 ml of CH2C12 was mixed
with 10 ml of TFA and stirred at RT for 2 h. Concentration of the mixture
and drying afforded 7.4 g of brown solid; ESI-MS [M + H+] = 341 35
N-[4-(Aminomethyl)-1,3-thiazol-2-yl]-N'-benzylurea (hydrochloride) (38) a)
A solution of 123 g of pyridinium bromide perbromide in 600 ml of THF was
-106 slowly added dropwise to 2-(2-oxopropyl)1 H-isoindole-1,3(2H)-dione
(70 g; 0.345 mol) in 600 ml of THF, and the mixture was then stirred for
about 3 h. For workup, the precipitated solids were filtered off, and the
mother liquor was concentrated, taken up in ethyl acetate and thoroughly
washed with aqueous 5 bisulfite solution. Drying and concentration afforded
150 [lacuna] of a yellow oil, which was stirred with methyl tert-butyl
ether. 63.4 g; m.p.: 142 to 143C; ESI-MS [M+H+] = 283.95 b)
2-(3-Bromo-2-oxopropyl)-1 H-isoindole-1,3(2H)-dione 38a (6 g; 21.27 mmol)
and 10 thiourea (2 g; 26.27 mmol) were stirred in 70 ml of THF at RT for
about 2 h. The 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]-1 H-isoindole-1,3(2H)-dione
hydrobromide 15 38b (4.5 g; 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 CH2C12 and washed with 1 N HCI, saturated NaHC03 and NaCI
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 1 H-NMR
(360 MHz, DMSO) 8 ppm: 10.65 (s, 1 H), 7.9 (m, 4H), 7.25 (m, 5H)) 6.85 (s,
1 H), 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
-2yl~urea 38c (3 g; 7.64 mmol) was suspended in 50 ml of CH30H 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]guanidine [sic] (bishydrochloride) (39)
a) 2-(3-Bromo-2-oxopropyl)-1 H-isoindole-1,3(2H)-dione 38a (10 g; 35.45
mmol) and   -107 2-iminothiobiuret (4.6 g; 38.99 mmol) were stirred in 150
ml of THF at RT for about 2 d. The resulting precipitate was filtered off
with suction and dried; 11.4 g; ESI-MS [M+H+] = 302.15. 5 b) 5 g of 39a
were treated with hydrazine hydrate in CH30H in analogy to 38d. Stirring of
the resulting crude product with 0.5 N HCI and subsequently with ethanol
afforded 3.16 g; ESI-MS [M+H+] = 172.05.
N-[4-(Aminomethyl)benzyl]-N'-benzylurea (40) 10 340 mg (2.5 mmol) of
diamino-p-xylene were introduced into 15 ml of acetonitrile and cooled to 0
to 5C 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 15 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 CH2C12 and, 20 after
addition of 1.36 ml of DIPEA, the mixture was refluxed until the
benzylamine had dissolved. The solution was cooled to 0C) 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 NaHC03 solution. The organic phase was dried and concentrated,
and the resulting 25 residue was crystallized from 30 ml 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 30 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 35 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.    -108 d) The Boc compound was dissolved in 20 ml of THF, and
5 ml of HCI in diethyl ether (saturated at 0C) were added. After 1 h, a
further 15 ml of HCI in diethyl ether were added and the mixture was
stirred for 16 h. The precipitate which had 5 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-(1 H-imidazol-2-yl)propanamide (42) 10 a) Z-f3-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 -10C, 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 15 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 1 N 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 4C. The
resulting precipitate was filtered off with 20 suction and washed with
water. 5.4 g; ESI-MS [M+H+] = 289.05. b) 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 H2 at RT for 18 h and then diluted
with CH30H, and the suspension was boiled to 25 dissolve the product
precipitate. Filtration and concentration of the solution afforded 1.5 g;
ESI-MS [M+H+] = 155.05. 4-(Aminomethyl)-N-benzylpiperidine-1-carboxamide
(43) 30 a) Benzyl 4-(aminomethyl)-1-piperidinecarboxylate
(trifluoroacetate) (4 g; 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 CH2C12 and extracted 2 x each
with 1 N HCI and saturated NaCI solutions, 35 and the organic phase was
dried and concentrated. 4.2 g; ESI-MS [M+H+] = 382.25.   r - 109  b) 4 g of
benzylurea 43a were dissolved in a 3:1 ethyl acetate/CH30H mixture with
heating and, after addition of 0.2 g of 10% Pd on active carbon,
hydrogenated under standard conditions at 35 to 40C. After the reaction was
complete, the mixture was filtered through Celite and evaporated. 5 2.8 g;
ESI-MS [M+H+] = 248.15. 1 H-NMR (400 MHz, DMSO) 8 ppm: 7.4-7.15 (m, 11 H),
7.05 (t, 1 H), 5.08 (s, 2H), 4.25 (d, 2H), 3.95 (d, 2H), 2.8 and 2.65 (each
m, 2H), 1.6 (m, 3H), 0.95 (m, 2H). 10 [4-(1
H-Benzimidazol-2-yl)-thien-2-yl]methanamine (trifluoroacetate) (44) The
tent-butyl-(4-cyanothien-2-yl)methylcarbamate used as precursor was
prepared by standard methods from 5-(aminomethyl)-3-thiophenecarbonitrile
(WO 98I06741 ). 15 a) 3.6 g of a 30% NaOCH3 solution were added to
tent-butyl (4-cyanothien-2yl)methylcarbamate (5 g; 20.98 mmol) in 70 ml of
CH30H and the mixture was stirred at room temperature for 2 h. Addition of
3.6 g of 1,2-phenylenediamine bishydrochloride was followed by stirring
overnight, and then the reaction mixture was added to 50 ml of H20 and
extracted with CH2C12. Drying and concentration 20 of the organic phase
afforded 4.3 g of a yellow solid, which was purified by chromatography on
silica gel (CH2C12/CH30H 1 ~ 10%). 1.6 g; ESI-MS: [M+H+] = 333.15. b) 1.5 g
of the Boc compound 44a were dissolved in 10m1 of CH2C12 and, after 25
addition of 15 ml of TFA at OoC, 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-(1
H-Benzimidazol-2-yl)thien-2-yl]methanamine (45) 



30 Preparation took place in analogy to 44 starting from
5-(aminomethyl)thiophene-2carbonitrile (preparation as described in WO
95I23609). 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 NaCI and again extracted with ethyl
acetate. The combined organic phases were dried and concentrated (6.3 g);
ESI-MS [M+H+] = 230.1.    ,,,,~ - 110  2-(Piperidin-4-ylamino)pyridine (46)
a) Ethyl 4-amin-1-piperidinecarboxylat [sic] (6 g, 34.8 mmol) and 25 g of
2fluoropyridine were refluxed for 48 h. The solid formed after cooling was
filtered 5 off with suction, stirred with n-pentane and dried; 6.26 g of
yellow powder; ESI-MS [M+H+] = 250.15. b) 6 g of ethyl
4-(pyridin-2-ylamino)piperidine-1-carboxylate 46a were refluxed in 30 ml of
47% HBr for 6 h. Evaporation of the mixture, stirring of the resulting 10
crude product with ethyl acetate/CH30H (9:1 ) and renewed drying afforded
7.1 g of white solid; ESI-MS [M+H+] = 178.15. N-[4-(Aminomethyl)phenyl]-1
H-benzimidazole-2-amine (hydrochloride) (47) 15 a) 20 g of tert-butyl
4-aminobenzylcarbamate (89.97 mmol) - dissolved in 100 ml of CH3CN - were
added dropwise to a solution of 24.5 g of thiocarbonyldiimidazole and 1.56
g of imidazole in 600 ml of CH3CN at OoC, and the mixture was stirred at RT
overnight. Then 19.5 g of 1,2-phenylenediamine were added and the mixture
was again stirred at RT for 2 h. For work up, the reaction mixture was 20
evaporated in vacuo, and the residue was taken up in CH2C12, washed 7x with
10% citric acid solution and 2x with saturated NaCI solution, dried over
Na2S04, filtered and concentrated. The crude product obtained in this way
(31.78 g; brown foam) was immediately reacted without further purification;
ESI-MS [M+H+] _ 373.15. 25 1 H-NMR (360 MHz, DMSO) 8 ppm: 9.5 and 9.05
(each s, 1 H), 7.45 (d, 2H), 7.35 (m, 1 H), 7.20 (d, 1 H), 7.15, 6.95,
6.75, 6.60 (each m, 1 H), 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 Hg0 (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 c) 7 g of the crude product 47b were
introduced into 70 ml of CH2C12 and, after addition of 35 ml of HCI in
diethyl ether (saturated at OoC), stirred at RT for 2 h. The resulting
precipitate was filtered off with suction, washed with CH2C12 and   - 111
dried. 6.7 g of brown amorphous solid; ESI-MS [M+H+] = 239.15 1 H-NMR (360
MHz, DMSO) 8 ppm: 11.6 (s broad, 1 H), 8.4 (s broad, 3H), 8.25 5 (s broad,
1 H), 7.65 and 7.55 (each d, 2H), 7.45 and 7.3 (each m, 2H), 4.19 (m, 2H). 



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-1,5diaminopentane hydrochloride (29.3 mmol). After reaction in
analogy to 47a, 10.3 g of
NBoc-5-{[(2-aminoanilino)carbothioyl]amino}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 OoC). Stirring of the resulting solids with a
CH30H/methyl tert-butyl ether mixture afforded 1.8 g of a reddish amorphous
solid. 1 H-NMR [sic] (360 MHz, DMSO) 8 ppm: 9.30 (t, 1 H), 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]amino~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. 1 H-NMR (360 MHz, DMSO) 8 ppm: 9.20
(t) 1 H), 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)-1 H-benzimidazol-2-amine (trifluoro-acetate) (50)
f  - 112  a) A solution of
tert-butyloxycarbonyl-4-(aminomethyl)-1-piperidine (5.39 g; 25 mmol) in 25
ml of CH3CN was added dropwise to 6.75 g of thiocarbonyldiimidazole and 0.5
g of imidazole in 100 ml of CH3CN at OoC, and the mixture was stirred at RT
for 3 h. Then 1,2-phenylenediamine (5.5 g; 5 50.86 mmol) was added and the
mixture was heated at 60oC for about 1 h. The solid resulting on cooling
was filtered off with suction and dried. 6.79 g; ESI-MS [M+H+-tBu] =
309.15. b)
tent-Butyoxycarbonyl-4-({[(2-aminoanilino)carbothioyl]amino}methyl)1-piperi
dine 10 [sic] 50a (5 g; 13.72 mmol), 5.94 g of Hg0 (yellow) and 0.6 g of
sulfur in 150 ml of ethanol were refluxed for 1 h. The mixture was filtered
2x through Celite and evaporated, and the resulting crude product was
purified by chromatography on silica gel (CH2C12/CH30H 5 -~ 25 %). 2.65 g;
ESI-MS [M+H+] = 331.25. 15 1 H-NMR (360 MHz, DMSO) 8 ppm: 7.15 and 6.9
(each m, 2H), 3.95 (d, 2H), 3.2 (m 2H), 2.7 (br m; 2H), 1.8 (m, 1 H), 1.7
(m, 2H), 1.35 (s, 9H), 1.05 (m, 2H). c) Pert-Butyloxycarbonyl-4-[(1
H-benzimidazol-2-ylamino)methyl]-1-piperidine 50b 20 (2.65 g; 8.02 mmol)
were treated with 10 ml of TFA under standard conditions. Concentration and
stirring of the crude product with n-pentane afforded 2.3 g; ESI-MS [M+H+]
= 231.15. 



1 H-NMR (360 MHz, DMSO) 8 ppm: 13.25 (s, 1 H), 9.35 (m, 1 H), 8.8 and 8.5
25 (each br s, 1 H), 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 (11 g; 116.9 mmol) 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 51 a (5 g; 19.43 mmol) was
introduced into 100 ml of an acetone/CH30H mixture. 1.34 g of K2C03 in 5 ml
of H20 were   - 113  added and the mixture was refluxed for 2 h. For
workup, the precipitate which had formed was filtered off) the mother
liquor was evaporated, and the resulting residue was added to H20.
Extraction with CH2C12, drying and evaporation of the organic phases
afforded 5.4 g; ESI-MS [M+H+] = 154.05. 5 1 H-NMR (270 MHz, DMSO-dg) 8 ppm:
10.65 (s, 1 H), 10.55 (s, 1 H), 8.9 (s, 1 H), 8.25, 7.75, 7.20, 7.10 (each
m, 1 H). c) N-Pyridin-2-ylthiourea 51 b (5 g; 35.9 mmol) and
2-(3-bromo-2-oxopropyl)-1 H10 isoindole-1,3(2H)-dione (9.1 g; 32.26 mmol)
were stirred in 500 ml of THF at RT for 2 h. The precipitate which had
formed was filtered off and dried. 12.3 g of white solid; ESI-MS [M+H+] =
337.05. d) Elimination of the phthaloyl group was carried out analogously
starting from 2-{[215 (pyridin-2-ylamino)-1,3-thiazol-4-yl]methyl}-1
H-isoindole-1,3(2H)-dione 51 c (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-yl]pyridin-2-amine (bishydrochloride) (52)
20 Preparation took place in analogy to 51 using
2-chloro-3-(1,3-dioxo-1,3-dihydro-2Hisoindol-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 CH2C12, 1.12 g of yellow solids were obtained; ESI-MS 25
[M+H+] = 207.05. N-[5-(Aminomethyl)-1,3-thiazol-2-yl]guanidine
(dihydrochloride) (53) 30 a) 31 g (130 mmol) of
2-chloro-3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propanal (preparation
described in THL 39 (1998), 8085-8088) and 15.4 g of amidinothiourea were
heated in 200 ml of n-butanol at 110oC for 75', and then the mixture was
evaporated and the residue was mixed with CH2C12 and concentrated NH3.
Evaporation of the organic phase) purification of the residue 35 by
chromatography on silica gel ((CH2C12/CH30H 0 to 5 %) and crystallization
from acetone afforded 12.3 g of
N-{5-[(1,3-dioxo-1,3-dihydro-2H-isoindol-2yl)methyl]-1,3-thiazol-2-yl}guani
dine. 



- 114  b) 1 g of 53a in 20 ml of CH30H was mixed with 0.81 ml of hydrazine
hydrate and stirred at RT for 2 h. The mixture was then cooled to OoC and
filtered, and the filtrate was concentrated and stirred with dilute HCI.
This procedure was repeated 5 several times, and the crude product obtained
in this way was then stirred with ethanol; 0.92 g of white solids, ESI-MS
[M+H+] = 172.05. tert-Butyl 2-[4-(1
H-benzimidazol-2-yl)phenyl]ethylcarbamate (54) 10 Preparation took place in
analogy to the synthesis of building block 14 starting from tertbutyl
2-(4-cyanophenyl)ethylcarbamate. The crude product obtained after reaction
with H2S, alkylation with CH31 and reaction with 1,2-phenylenediamine was
purified by chromatography on silica gel (CH2C12/CH30H 4 to 50%) (4.8 g);
ESI-MS [M+H+] _ 338.15. 15 -~ the amine required for the subsequent
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. 20
N-{[5-(Aminomethyl)thien-3-yl]methyl}pyridin-2-amine (trifluoroacetate)
(55) a) A solution of tert-butyl (4-cyanothien-2-yl)methylcarbamate (7 g;
29.4 mmol) in 120 ml 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 (CH2C12/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
CH2C12, washed with 0.1 N HCI and saturated NaCI solutions, dried and again
evaporated. 1 g; ESI-MS [M+H+] = 320.15. 35 c) 0.9 g of the Boc-protected
amine 55b were dissolved in 10 ml of CH2C12 and, after addition of 5 ml of
TFA at OoC, stirred at room temperature for 1 h. Evaporation of the
reaction mixture afforded 1.65 g of a brownish oil, which was    - 115
reacted directly without further purification (ESI-MS [M+H+] = 220.05).
N1-Methyl-N2-pyridin-2-ylethane-1,2-diamine (acetate) (56) 



5 a) tert-Butyl 2-aminoethyl(methyl)carbamate (2.8 g; 16.1 mmol) and 19 ml
of 2fluoropyridine were refluxed for about 23 h. Evaporation of the
reaction mixture afforded 4 g of a brown oil (ESI-MS [M+H+] = 252.15) which
was directly reacted further. 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 tent
butyl 4aminobenzylcarbamate. 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
OoC, 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 CH2C12. The mixture
was stirred at OoC 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 CH2C12 (150 ml). Renewed
washing with H20, drying of the combined organic phases with Na2S04 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, CDC13) 8 (ppm): 7.04 (2H, d), 6.61 (2H, d), 4.78
(1 H, s br.), 4.17 (2H, d), 3.67 (2H, s br.), 1.46 (9H, 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   - 116  of 10:1 toluene/DMF while cooling in ice. The reaction mixture
was stirred at RT overnight. It was possible for part of the urea which had
formed to be filtered off directly as precipitate and dried. The filtrate
was washed twice with H20, dilute tartaric acid to pH 3 and again twice
with H20 to pH 5, and the organic phase 5 was then dried and evaporated. A
total of 6.0 g was obtained in this way; ESI-MS [M+H+-tBu] = 300.15. c) The
urea 58b obtained in this way was introduced into 90 ml of CH2C12 and, at
OoC, TFA (2.24 g, 196.25 mmol) - dissolved in 90 ml of CH2C12 - was added
10 dropwise. After 3 h, a further 1 ml of TFA was added, and the mixture
was then stirred at RT overnight. Addition of a further 1 ml of TFA was
followed by stirring for 5 h, and then the mixture was poured into
ice-water and extracted with ethyl acetate (2 x 50 ml). The aqueous phase
was basified with 2N NaOH solution and extracted with CH2C12 (2 x 50 ml).
The insoluble portion between the phases was 15 filtered off and dried. 4
g; ESI-MS [2M+H+] = 511.35. 'H-NMR (200 MHz, DMSO) 8 (ppm): 8.52 (1 H, s),
7.39-7.07 (9H, m), 6.62 (1 H, t), 4.27 (2H, d), 3.61 (2H, s). 



20 [4-(Aminomethyl)phenyl]guanidine (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 H20 -
were slowly added 25 dropwise. After the reaction was complete, 50% NaOH
solution was added to the solution at OoC, 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.: 255oC. 30
[4-(5-Chloro-1 H-benzimidazol-2-yl)phenyl]methanamine (trifluoroacetate)
(60) Preparation took place in analogy to building block 14 by reaction
with 4-chloro-1,2diaminobenzene (104 mg); ESI-MS [M+H+]: 258.05, 129.6. 35
[4-(5,6-Dimethyl-1 H-benzimidazol-2-yl)phenyl]methanamine
(trifluoroacetate) (61 ) Preparation took place in analogy to building
block 14 by reaction with 4,5-diamino-o   - 117  xylene (230 mg); ESI-MS
[M+H+]: 253.1, 252.1, 147.1, 126.6.
N-[2-(4-Piperidinyl)ethyl]-2-pyridinamine (tristrifluoroacetate) (62) 5
Synthesis took place in analogy to building block 56 starting from
2-(4piperidinyl)ethanamine which was previously converted under standard
conditions into the corresponding tent-butyl
2-(4-piperidinyl)ethylcarbamate. 251 mg of the title compound were
isolated; ESI-MS [M-3CF3C00-+H+]: 206.1, 103.7. 10
N-[2-(3-Pyrrolidinyl)ethyl]-2-pyridinamine (tristrifluoroacetate) (63)
Synthesis took place in analogy to building block 56 starting from
2-(3pyrrolidinyl)ethanamine which was previously converted under standard
conditions into the corresponding Pert-butyl
2-(3-pyrrolidinyl)ethylcarbamate. 500 mg of the title 15 compound were
isolated; ESI-MS [M-3CF3C00-+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 OoC, 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
tent-butyl 4aminobenzylcarbamate 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 H20/ethyl acetate, and the organic phase
was washed with 25 saturated NaHC03 solution, 1 % citric acid and H20,
dried and concentrated (500 mg); ESI-MS [M+H+-t-butyl] = 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 OoC) 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)carbonyl]amino}phenyl)methanamine (hydro-chloride) (65) 35
a) 730 mg (3.28 mmol) of terf-butyl 4-aminobenzylcarbamate were dissolved
in 20 ml of THF and, after addition of a solution of 1.18 g of NaHC03 in 10
ml of water) cooled to OoC. 590 mg of benzyloxycarbonyl chloride were added



- 118  dropwise to this mixture, and it was stirred at RT overnight. The
residue after concentration was dissolved in 70 ml of H20/ethyl acetate,
and the organic phase was separated off and washed with saturated NaHC03
solution, 1 % citric acid and H20. Drying and concentration afforded 1.08
g; ESI-MS [M+Na+] = 379. 5 b) The product from the previous stage was
dissolved in 10 ml of THF, and in 20 ml of HCI in diethyl ether (saturated
at O~C) were added. The solution was stirred overnight, and the resulting
crystals were filtered off with suction (800 mg); ESI MS [M+H+-NH3] = 240.
10 [11-(2-tent
Butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl]acetate
[sic] (66) Alkylation of tert-butyl
(6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-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 dioxanelH20 (11.2 g); ESI-MS [M+H+-tBu] = 326.15. 1 H-NMR (DMSO-dg, 360
MHz) diastereomer mixture: 8 (ppm): 7.80-7.0 (m, 8H), 4.8-4.6 20 (m, 2H),
4.55 (m, 1 H), 3.6-3.1 (broad m, overlapped by H20, 2H)) 3.05 (m, 2H),
1.3I1.15 (s, 9H). [6-(1 H-Benzimidazol-2-yl)pyridin-3-yl]methanamine
(bistrifluoroacetate) (67) 25 a) Preparation took place in analogy to 13
starting from tent-butyl (6-cyanopyridin-3yl)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 ml of
CH2C12 were mixed with 5 ml 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   - 119  product; ESI-MS [M+H+] =
152.15. 1 H-NMR (360 MHz, CDC13) 8 (ppm): 8.05 (d, 1 H), 7.36 (t, 1 H),
6.51 (t, 1 H), 6.36 (d, 1 H), 4.98 (s, 1 H), 3.35 (s, 2H), 2.82 (t, 2H),
1.73 (m, 1 H), 1.32 (s, 2H). 5 



(11
E/z7-11-(3-Methoxy-3-oxopropylidene)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]azepi
n-5-yl acetate (69) a) A suspension of 100 g (448 mmol) of
5H-dibenzo[b,e]azepine-6,11-dione in 10 2000 ml of toluene was added
dropwise to 448 ml of a 1.5 molar vinyl Grignard solution while cooling in
ice. The mixture was stirred at RT overnight and then 70 ml of ice-water
were added, and precipitated salts were filtered off with suction, dried
and concentrated to half the original volume. Filtration with suction and
drying of the resulting precipitate afforded a total of 64.2 g. 15 b) A
mixture of 39 g of 69a, 3 g of triphenylphosphine, 1 g of PdCl2 and 40 ml
of ethanol was treated with CO (550 to 650 bar) in a 300 ml autoclave at 80
to 1 OOoC for 20 h. The resulting precipate was filtered off with suction,
recrystallized from glacial acetic acid and then stirred with CH2C12 (33 g;
m.p.: >250C). 20
11-(3-Methoxy-3-oxopropyl)-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-5-yl
acetate (70) Hydrogenation of 69 in analogy to the preparation of 2
afforded 100 mg of methyl 3-[525 (2-tent-butoxy-2-oxoethyl)-6-oxo
6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl]propanoate, which were then
reacted with TFA to give the title compound (90 mg); ESI-MS [M+H+] =
354.25. (1 OE/Z)-10-(2-Methoxy-2-oxoethylidene)-4-oxo-4H-thieno-[3,4-c][1
]benzazepin-5(1 0H)30 yl acetate (71 ) 4H-Thieno[3,4-c][1
]benzazepine-4,10(5H)-dione (preparation described in EP 0209022; 0.9 g;
4.33 mmol) 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 (CH2C12/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   - 120  [M+H+] = 344.
10-(2-Methoxy-2-oxoethyl)-4-oxo-4H-thieno[3,4-c][1 ]benzazepin5(101-n-yl
acetate (72) 5 Hydrogenation of 71 in analogy to the preparation of 2 and
subsequent TFA cleavage afforded the title compound (45 mg); ESI-MS [M+H+]
= 346.
(9E/~-9-(2-Methoxy-2-oxoethylidene)-5-oxo-9H-dithieno[3,4-b:3,4-a]azepin-4(
5lryl 10 acetate (73) Synthesis took place in analogy to building block 71
starting from 9H-dithieno[3,4-b:3,4e]azepine-5,9(41-rdione (preparation
described in EP 0209773). 62 mg of the title compound were isolated; ESI-MS
[M+H+] = 350. 15
9-(2-Methoxy-2-oxoethyl)-5-oxo-9H-dithieno[3,4-b:3,4-a]azepin-4(5lryl
acetate (74) Hydrogenation of 73 in analogy to the preparation of 2 and
subsequent TFA cleavage afforded the title compound (20 mg); ESI-MS [M+H+]
= 352. 20 2-{[11-(2-tent
Butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-5yl]methyl}-1,
3-thiazole-4-carboxylic acid (75) 



a) Alkylation of 5 g (15.46 mmol) of tert-butyl (6-oxo-6,11-dihydro-5H25
dibenzo[b,e]azepin-11-yl acetate (4) with bromoacetonitrile in analogy to 1
afforded 5.5 g of a brownish oil (ESI-MS [M+H+] = 363.15), which was
reacted directly with H2S in pyridine with addition of triethylamine to
give a thioamide. The crude product obtained after workup was stirred with
n-pentane (7 g). 30 b) Reaction of the thioamide (4 g; 10.1 mmol) with
ethyl bromopyruvate in 30 ml with the addition of 0.83 g of KHC03 led to
ethyl
2-{[11-(2-tert-butoxy-2hydroxypropyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]aze
pin-5-yl]methyl}-1,3thiazole-4-carboxylate (4.1 g; ESI-MS [M+H+] = 493.15),
of which 3 g were hydrolyzed with KOH in dioxane/H20 (2 g; ESI-MS [M+H+] =
465.15).   - 121  Examples I.B Examples of the synthesis of compounds of
the formula I (B-G-L): 5 Example I.B.1 6-Oxo-5-(2-oxo-2-f
[2-(2-pyridinylamino)ethyl]amino}ethyl)-6,11-dihydro-5Hdibenzo[b,e]azepin-1
1-yl acetate (15) a)
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl 10
acetate 3 (0.45 g; 1.33 mmol) was dissolved in 25 ml of CH2C12 and, at 0C,
1.1 eq. of N'-(dimethylaminopropyl)-N-ethylcarbodiimide (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 CH2C12, washed with saturated NaCI solution,
dried and concentrated. The remaining residue (0.49 g) was purified by
chromatography on silica gel (CH2C12/CH30H 3 to 10%). 0.36 g; ESI-MS [M+H+]
= 459. 20 b) Methyl
[6-oxo-5-(2-oxo-2-~[2-(2-pyridinylamino)ethyl]amino}ethyl)-6,11-dihydro5H-d
i-benzo[b,e]azepin-11-yl]- acetate (0.34 g; 0.74 mmol) was dissolved in 15
ml of CH30H and 2 ml of H20 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 Nm; eluent: CH3CN/H20 +
0.1% acetic acid) and then lyophilized. 0.11 g; ESI-MS [M+H+] = 445.1; 30 1
H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 8.3 (m, 1 H), 7.95
(m, 1 H), 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 (1 H). 35 Example I.B.2 6-Oxo-5-{2-oxo-2-[4-(2-pyrid
inyl)-1-piperazinyl]ethyl}-6,11-d ihyd ro-5Hdibenzo[b,e]azepin-11-yl
acetate (16)   - 122  a)
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate 3 (1.2 g; 3.54 mmol) was dissolved in 25 ml of CH2C12 and, at 0C,
1.1 eq. of N'-(dimethylaminopropyl)-N-ethylcarbodiimide (0.8 g) and 1.0 eq.
of DIPEA 



5 (ethyldiisopropylamine) (0.45 g) and, after about 2 h,
N-(2-pyridinyl)piperazine (0.57 g; 3.54 mmol) were added. The mixture was
then stirred at RT. After the reaction was complete (about 2 h), the
mixture was diluted with CH2C12, washed with saturated NaCI solution, dried
and concentrated. The remaining residue (2.03 g) was purified by
chromatography on silica gel (CH2CI2/CH30H 2 to 8%). 10 0.57 g; ESI-MS
[M+H+] = 485.25; b) Methyl
(6-oxo-5-{2-oxo-2-[4-(2-pyridinyl)-1-piperazinyl]ethyl}-6,11-dihydro-5Hdibe
nzo-[b,e]azepin-11-yl)acetate (0.485 g; 1.18 mmol) was dissolved in 30 ml
of 15 5:1 dioxane/H20 and, after addition of 1.5 eq. of KOH (0.1 g), heated
to reflux. After the reaction was complete, the mixture was evaporated, and
the resulting crude product was purified by MPLC (silica gel: Bischoff
Prontoprep 60-2540C18E, 32 Nm; eluent: CH3CN/H20 + 0.1% acetic acid) and
then lyophilized. 20 0.21 g; ESI-MS [M+H+] = 471.15; 1 H-NMR (200 MHz;
DMSO-d6) diastereomer mixture: 8 (ppm) 12.2-11.8 (broad, 1 H), 8.15 (m, 1
H), 7.7-7.05 (m, 9H), 6.85 (m, 1 H), 6.7 (m, 1 H), 5.25-4.25 (4H), 3.75-3
(m, overlapped by H20), 2.85 (m, 1 H). 25 Example I.B.3 5-[2-({[6-(1
H-Benzimidazol-2-yl)-3-pyridinyl]methyl}amino)-2-oxoethyl]-6-oxo-6,11dihydr
o-5H-dibenzo[b,e]azepin-11-yl acetate (17) 30
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5-yl
acetate 3 (0.56 g; 1.66 mmol) was dissolved in 15 ml of CH2C12 and, at 0C,
1.2 eq. of N'(dimethylaminopropyl)-N-ethylcarbodiimide (0.37 g) and 4.4 eq.
of DIPEA (0.95 g) were added. After about 50 minutes, [6-(1
H-benzimidazol-2-yl)-3-pyridinyl]methanamine x 2TFA (6) (0.94 g; 1.66 mmol)
- dissolved in 15 ml of DMF - was added and stirred at RT. 35 After the
reaction was complete (about 2 h), the mixture was diluted with CH2C12,
washed with saturated NaCI solution, dried and concentrated. The resulting
crude product (1.4 g) was reacted directly without further purification.
- 123  ESI-MS [M+H+] = 546.25. Methyl {5-[2-({[6-(1
H-benzimidazol-2-yl)-3-pyridinyl]methyl}-amino)-2-oxoethyl]-6-oxo5
6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl}acetate (1.4 g) was dissolved in
30 ml of 5:1 dioxane/H20 and, after addition of 2.15 eq. of KOH (0.2 g),
heated to reflux. After the reaction was complete (12 h), the mixture was
evaporated, and the resulting crude product was purified by MPLC (silica
gel: Bischoff Prontoprep 60-2540-C18E, 32 Nm; eluent: CH3CN/H20 + 0.1 %
acetic acid) and then lyophilized. 10 0.45 g; ESI-MS [M+H+] = 532.15 1
H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 12.9 (s, 1 H), 8.95
(m, 1 H), 8.70 (m, 1 H), 8.30 (m, 1 H), 7.85 (m, 1 H), 7.8-7.05 {m 12H),
4.85-4.25 (m, 4H)) 15 3.75-3.0 (m, overlapped by H20), 2.90 (m, 1 H). The
following were prepared analogously: Example I.B.4 20
10-Oxo-11-[2-oxo-2-({4-[(2-pyridinylamino)methyl]benzyl}amino)-ethyl]-10,11
-d ihydro5H-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; 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture:
8 (ppm) 8.70 (m, 1 H), 7.95 (m, 1 H), 7.70-6.95 (m, 15H), 6.45 (m, 2H),
4.85-4.2 (m 8H), 2.8 (m 1 H). 30 Example I.B.S 5-(2-{[2-(4,5-Dihydro-1
H-imidazol-2-ylamino)ethyl]amino}-2-oxoethyl)-6-oxo-6,11dihydro-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;   -
124  Example I.B.6 2-{5-[({[11-(Carboxymethyl)-6-oxo-6,11-dihydro-5H-d
ibenzo[b,e]-azepin-5yl]acetyl}amino)methyl]-2-pyridinyl}-4,5-dihydro-1
H-imidazol-1-ium acetate (20) 5 Coupling with
2-[5-(aminomethyl)-2-pyridinyl]-4,5-dihydro-1 H-imidazole and subsequent
hydrolysis of the methyl ester afforded 0.3 g as acetate; ESI-MS [M+H+] =
502.15; 10 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm)
9.15-8.80 (m, 2H), 8.65 (m, 1 H), 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 I.B.7
6-Oxo-5-[2-oxo-2-({[1-(2-pyrid inyl)-4-piperidinyl]methyl}amino)-ethyl]-6)
11-dihydro-5Hdibenzo[b,e]azepin-11-yl acetate (21) Coupling with
[1-(2-pyridinyl)-4-piperidinyl]methanamine and subsequent hydrolysis of 20
the methyl ester afforded 0.4 g; ESI-MS [M+H+] = 499.25; 1 H-NMR (200 MHz;
DMSO-d6) diastereomer mixture: 8 (ppm) 12.15 (broad), 8.2 (m 25 1 H), 8.15
(m 1 H), 7.75-7.05 (m, 9H), 6.85 (m 1 H), 6.6 (m, 1 H), 4.8-4.2 (m 4-5H),
3.65 2.7 (m, overlapped by H20), 1.70 (m 3H), 1.2 (m, 2H). Example I.B.8
2-[({[11-(Carboxymethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5 



30 yl]acetyl}amino)methyl]-1 H-benzimidazol-1-ium acetate (22) Coupling
with 1 H-benzimidazol-2-ylmethanamine and subsequent hydrolysis of the
methyl ester afforded 0.48 g as acetate; 35 ESI-MS [M+H+] = 455.15; 1 H-NMR
(200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 12.1 broad, 8.95 (m 1 H),
-125 7.75-7.05 (m 12H), 4.85-4.30 (m, 6H), 2.85 (m 1 H), 1.95 (s, 3H).
Example I.B.9
2-[({[11-(Carboxymethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]=azepin-5 5
yl]acetyl}amino)methyl]-3H-imidazo[4,5-b]pyridin-3-ium acetate (23)
Coupling with 2-(aminomethyl)-3H-imidazo[4,5-b]pyridine-3- [sic] and
subsequent hydrolysis of the methyl ester afforded 0.24 g as acetate; 10
ESI-MS [M+H+] = 456.15; 15 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture:
b (ppm) 9.8I9.25 (broad), 8.25 (m 1 H), 7.95 (m 1 H), 7.65-6.8 (m 8-9H),
4.75-4.40 (m 4H), 4.0-2.9 (m, overlapped by H20), 1.80 (s, 3H). Example
I.B.10 6-Oxo-5-(3-oxo-3-{[2-(2-pyridinylamino)ethyl]amino}propyl)-6,11-d
ihydro-5Hdibenzo[b,e]azepin-11-yl acetate (24) 20 Coupling of
3-[11-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin5-
yl]propanoic acid (6), subsequent cleavage of the tert-butyl ester with TFA
and purification by MPLC afforded 40 mg; ESI-MS [M+H+] = 459.15; 25 1 H-NMR
(200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 8.15 (m 1 H), 7.95 (m 1
H), 7.70-7.15 (m, 11 H), 6.65 (broad, 1 H), 6.45 (m 2H), 4.70 (m 1 H), 4.40
(m 2H), 4.25-2.6 (m, overlapped by H20). 30 Example I.8.11
6-Oxo-5-~3-oxo-3-[4-(2-pyridinyl)-1-piperazinyl]propyl}-6,11-dihydro-5Hdibe
nzo[b,e]azepin-11-yl acetate (25) 85 mg were obtained in analogy to Example
10; 35 ESI-MS [M+H+] = 485.25; 



- 126  1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture: d [sic] (ppm)) 8.15
(m, 1 H), 7.57.05 (m 9H), 6.85 (m 1 H), 6.70 (m 1 H), 4.85-3.85 (m, 4H))
3.65-3.15 (m, overlapped by H20), 3.05-2.7 (m 3H). 5 Example I. B.12
{5-[3-({[4-(1
H-Benzimidazol-2-yl)-2-thienyl]methyl}amino)-3-oxopropyl]-6-oxo-6,11dihydro
-5H-dibenzo[b,e]azepin-11-yl~acetic acid (26) 20 mg were obtained in
analogy to Example 10; 10 ESI-MS [M+H+] = 551.15; 1 H-NMR (200 MHz;
DMSO-d6) diastereomer mixture: 8 (ppm) 12.2 (broad), 8.70 (m 1 H), 8.10 (m,
1 H), 7.80-6.95 (m, 13H), 4.70 (m 1 H), 4.60-3.90 (m, 5H), 3.55-2.85 (m, 15
overlapped by H20). Example I.B.14
2-{[(1-{[11-(Carboxymethyl)-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-5-yl]
acetyl}-4piperidinyl)methyl]amino}pyridinium acetate (28) 2.0 :?5 Coupling
with N-(4-piperidinylmethyl)-2-pyridinamine and subsequent hydrolysis of
the methyl ester afforded 65 mg; ESI-MS [M+H+] = 499.25; 1 H-NMR (200 MHz;
DMSO-d6) diastereomer mixture: 8 (ppm) 8.05 (m, 1 H), 7.80-7.15 (m, 9H),
6.70 (m, 1 H), 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
I.8.15
5-(2-{4-[(Benzylamino)carbonyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-dihyd
ro-5Hdibenzo[b,e]azepin-11-yl acetate (29) a)
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
ace35 tate 3 (2.5 g; 7.37 mmol) was dissolved in 40 ml of CH2C12 and
"preactivated"  as described above - by adding 1.2 eq. of
N'-(dimethylaminopropyl)-Nethylcarbodiimide (1.15 g) and 1.2 eq. of DIPEA
(1.15 g). After 1 h, Boc   - 127  piperazine (1.37 g) was added, and the
mixture was stirred at 0C for 1 h and then at RT. For workup, the mixture
was diluted with CH2C12, washed with saturated NaCI solution, dried and
concentrated. The resulting crude product (3.2 g) was purified by
chromatography on silica gel (CH2C12/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-piperazinyl]-2-oxoethyl}-6-oxo-6,11-dihydro
-5Hdibenzo[b,e]azepin-11-yl acetate (1.7 g) was dissolved in 20 ml of
CH2C12 and, 10 at 0C, 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 tolueneldioxane 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 CH2C12, washed with
1 N HCI solution and then saturated NaCI 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 CH2C12. The combined organic phases were then
washed with saturated NaCI 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 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8
(ppm) 7.7-7.1 (m, 14H), 5.25-4.1 (4H), 3.7-3.1 (m, overlapped by H20), 2.95
(m, 1 H). Example 1.B.16 5-[2-({[5-(1
H-Benzimidazol-2-yl)-2-thienyl]methyl}amino)-2-oxoethyl]-6-oxo-6,11-dihydro
30 5H-dibenzo[b,e]azepin-11-yl acetate (30) a)
11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate 3 (4 g; 11.8 mmol) was dissolved in 30 ml of CH2C12 and
"preactivated" as described above - by adding 1.15 eq. of
N'-(dimethylaminopropyl)-N 35 ethylcarbodiimide (2.6 g) and 1.6 eq. of
DIPEA (2.5 g). After 1 h, 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 0C for 1 h   - 128  and then at RT. The usual workup
afforded 6.6 g of yellow oil which was purified by chromatography on silica
gel (CH2C12/CH30H 1 to 3%). 4.1 g; ESI-MS [M+H+] = 460.15; 5 b) Methyl
[10-(2-{[(5-cyano-2-th
ienyl)methyl]amino}-2-oxoethyl)-11-oxo-10,11dihydro-5H-dibenzo[a,d]cyclohep
ten-5-yl]acetate (0.85 g; 1.85 mmol) was dissolved in 15 ml of pyridine
and, at 0C, 1.76 g of triethylamine were added, and H2S was passed in for
90 minutes. After 1 h at RT, the reaction mixture was concentrated, and
CH2C12 was added and reevaporated 2x (0.9 g of yellow 10 foam). The
thioamide was then dissolved in 20 ml of CH2CI2 and, after addition of 5
eq. of CH31 (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 1.35 g 15 of crude product which was purified by
chromatography on silica gel (CH2C12/CH30H) 0.46 g [sic]; 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 Nm; eluent: CH3CNIH20 + 0.1 % acetic
acid) afforded 0.22 g of the required product. ESI-MS [M+H+] = 537.15; 



25 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 8.85 (m, 1 H),
7.75-7.2 (m, 14H), 4.85-4.3 (m, 6H), 3.5-3.1 (m, overlapped by H20), 2.95
(m, 1 H). Example I.B.17
(5-{2-[({4-[Amino(imino)methyl]-2-thienyl}methyl)amino]-2-oxoethyl}-6-oxo-6
,11-dihydro 30 5H-dibenzo[b,e]azepin-11-yl)acetate [sic] (31)
Methyl-[5-(2-{[(4-cyano-2-thienyl)methyl]amino}-2-oxoethyl)6-oxo-6,11-dihyd
ro-5H-di-benzo-[b,e]azepin-11-yl]acetate and the corresponding thioamide
were prepared in analogy to Example 16. 35 Methyl
{5-[2-({[4-(thiocarbamoyl)-2-thienyl]methyl}amino)-2oxoethyl]-6-oxo-6,11-di
hydro-5H-dibenzo[b,e]azepin-11-yl}acetate (2.3 g; 4.66 mmol) in 30 ml of
CH2C12 was stirred with 5 eq. of CH31 (3.3 g) at RT overnight. The mixture
was   - 129  evaporated, and the residue was taken up in 20 ml of CH30H,
mixed with 0.27 g of ammonium acetate and again stirred overnight.
Concentration of the mixture afforded 1.44 g of the crude product (ESI-MS
[M+H+] = 477.15). The methyl ester was taken up in 10 ml of dioxane and,
after addition of 15 ml of 2N HCI 5 refluxed for 6 h. The mixture was then
evaporated, and the resulting residue was purified by MPLC (silica gel:
Bischoff Prontoprep 60-2540-C18E, 32 pm; eluent: CH3CNIH20 + 0.1 % acetic
acid). 0.12 g; ESI-MS [M+H+] = 463.05; 10 1 H-NMR (200 MHz; DMSO-d6)
diastereomer mixture: 8 (ppm) 10.5-9.1 (broad), 9.05I8.8 (m, 1 H), 8.35 (m,
1 H), 7.7-7.0 (m, 1 OH), 4.95-4.15 (m, 6H), 3.6-2.90 (m, overlapped by
H20)) 2.70 (m, 1 H). Example I.8.18 15 {5-[2-({[4-(1
H-Benzimidazol-2-yl)-2-thienyl]methyl}amino)-2-oxoethyl]-6-oxo-6,11dihydro-
5H-dibenzo[b,e]azepin-11-yl}acetate [sic] (32) Methyl
[5-(2-{[(4-cyano-2-thienyl)methyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hd
ibenzo-[b,e]azepin-11-yl]acetate (0.5 g; 1.09 mmol) in 30 ml of CH30H was
refluxed 20 with 0.2 ml of sodium methoxide solution (30% in CH30H) for 7
h. Then 0.2 g of 1,2phenylenediamine 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 (CH2C12/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 Nm; eluent: CH3CN/H20 + 0.1 % acetic
acid). 30 0.03 g; ESI-MS [M+H+] = 537.15; 1 H-NMR (200 MHz; DMSO-d6)
diastereomer mixture: b (ppm) 9.0I8.8 (m, 1 H), 8.15 (m, 1 H), 7.75-7.0 (m,
14H), 4.85-4.20 (m, 6H), 3.75-2.8 (m, overlapped by H20). 35 Example 1.B.19
{5-[2-({[4-(3H-Imidazo[4,5-b]pyridin-2-yl)-2-thienyl]methyl}--amino)-2-oxoe
thyl]-6-oxo6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl}acetate [sic] (33)
-130 



Analogously by reaction with 2,3-pyridinamine. 32 mg; ESI-MS [M+H+] =
538.4; 5 1 H-NMR (200 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 8.95-8.8
(m, 1 H), 8.0 (m) 1 H), 7.8-7.05 (m, 13H), 4.75-4.1 (m, 6H), 2.95 (m, 1 H).
Example I.B.20 10 [5-(2-{[4-(1
H-Benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[
b,e]azepin-11-yl]acetate [sic] hydrochloride (34) Analogously by reaction
with [4-(1 H-benzimidazol-2-yl)benzylmethylamine [sic] from building block
14. 15 40 mg; ESI-MS [M+H+] = 531.15 1 H-NMR (400 MHz; DMSO-d6)
diastereomer mixture: 8 (ppm) 8.95-8.8 (m, 1 H), 8.0 (m, 1 H), 7.8-7.05 (m,
13H), 4.75-4.1 (m, 6H), 2.95 (m, 1 H). 20 Example 1.B.21 {5-[2-({[4-(1
H-benzimidazol-2-yl)-1,3-thiazol-2-yl]methyl}-amino)-2-oxoethyl]-6-oxo-6,11
dihydro-5H-dibenzo[b,e]azepin-11-yl}acetate [sic] (35) Analogously by
reaction with [4-(1 H-benzimidazol-2-yl)-1,3-thiazol-2-yl]methylamine. 25
430 mg; ESI-MS [M+H+] = 538.15; 1 H-NMR (360 MHz; DMSO-d6) diastereomer
mixture: 8 (ppm) 9.4I9.3 (m) 1 H), 8.9 (m, 1 H), 7.8-7.15 (m, 13H),
4.95-4.35 (m, 5H), 3.2 (m, overlapped by H20), 2.95 (m, 1 H). 30 Example
I.8.22 (5-(2-(4-(1
H-Benzimidazol-2-yl)anilino)-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]a
zepin-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;   - 131  1
H-NMR (360 MHz; DMSO-d6) diastereomer mixture: 8 (ppm) 12.75 (broad), 10.6
(m, 1 H), 8.2 (m, 2H), 7.9-7.1 (m, 14H), 4.8-4.75 (m, 2H), 4.4 (m, 1 H),
3.75-3.0 (m, overlapped by H20), 2.8 (m, 1 H). 5 Examples [sic] 1.B.23
Methyl
[10-(2-{[4-(1H-benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-11-oxo-10,11
dihydro-5H-dibenzo[b,e][1,4]diazepin5-yl]acetate 10
[5-(2-Methoxy-2-oxoethyl)-11-oxo-5,11-dihydro-10H-dibenzo-[b,e][1,4]diazepi
n10-yl]acetic acid 37c (0.8 g; 2.35 mmol) was dissolved in 50 ml of DMF
and, at OoC, 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-(1
H-benzimidazol-2-yl)phenyl]methanamine bistrifluoracetate from building
block 14 (1.06 g; 2.35 mmol) and 0.6 g of DIPEA was followed by stirring at
5oC 



15 for 2 h. The mixture was diluted with CH2C12, washed with H20, dried and
concentrated. Chromatography on silica gel (CH2C12/CH30H 1 ~ 8%) afforded
1.3 g of a pale brownish oil (ESI-MS [M + H+] = 546. 1 H-NMR (400 MHz;
DMSO-dg): 8 (ppm) 8.45 (t, 1 H), 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-(1
H-Benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-11-oxo-10,11-dihydro-5Hdibenz
o[b,e][1,4]diazepin-5-yl]acetic acid (acetate) 25 Methyl [10-(2-{[4-(1
H-benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-11-oxo-10,11dihydro-5H-dibenz
o[b,e][1,4]diazepin-5-yl]acetate (1 g; 1.56 mmol) and 0.15 g 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 C18E, 32 pm; eluent: CH3CN/H20 + 0.1% acetic acid)
afforded 0.22 g of the required product as acetate; ESI-MS [M+H+] = 532. 1
H-NMR (400 MHz; DMSO-dg): 8 (ppm) 12.75 (s br, 1 H), 8.40 (t, 1 H), 8.15
(d, 2H), 7.15-7.7 (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)carbonyl]amino}-1,3-thiazol-4-yl)methyl]amino}-2
- 132  oxoethyl)-11-oxo-10,11-dihydro-5H-dibenzo-[b,
a][1,4]diazepin-5-yl]acetate Preparation took place in analogy to I.B.23 by
reacting [5-(2-methoxy-2-oxoethyl)-11oxo-5,11-d ihydro-1 OH-dibenzo[b,e] 5
[1,4]diazepin-10-yl]acetic acid 37c with
N-[4-(aminomethyl)1,3thiazol-2-yl]-N'-benzylurea (hydrochloride) (38).
Chromatography on silica gel (CH2C12/CH30H 2 -~ 10%) afforded 0.45 g;
ESI-MS [M + H+] = 585.25. Examples [sic] I.8.26 10
[10-(2-{[(2-{[(Benzylamino)carbonyl]amino}-1,3-thiazol-4-yl)-methyl]amino}-
2-oxoethyl)11-oxo-10,11-dihydro-5H-dibenzo-[b,e][1,4]diazepin-5-yl]acetate
[sic] Hydrolysis of the methyl ester in analogy to to [sic] I.8.24 and
purification of the crude product by MPLC afforded 0.11 g; ESI-MS [M + H+]
= 571.25. 15 Examples [sic] I.B.27
[10-(2-{[(2-{[Amino(imino)methyl]amino}-1,3-thiazol-5-yl)methyl]-amino}-2-o
xoethyl)-11oxo-10,11-dihydro-5H-dibenzo[b,e][1,4]-diazepin-5-yl]acetate
[sic] 20 Reaction in analogy to I.B.23 with
{[4-(aminomethyl)-1,3-thiazol-2-yl]guanidine [sic] (bishydrochloride) (39)
afforded 0.09 g; ESI-MS [M + H+] = 535.15. Examples [sic] 1.B.28 



[5-(2-{[3-(1
H-Imidazol-2-ylamino)-3-oxopropyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro25
5H-dibenzo[b,e]azepin-11-yl]acetate [sic] a) 440 mg (1.3 mmol) of
11-(2-methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]-azepin-5-yl
acetate (3) were dissolved in 15 ml of DMF, and 0.3 ml of DIPEA and 543 mg
of HATU were added. After 30 min at room temperature, 30 3-amino-N-(1
H-imidazol-2-yl)propanamide 42 (200 mg, 1.3 mmol) dissolved in DMF is [sic]
slowly added dropwise, and the mixture was stirred for 6 h. It was taken up
in ethyl acetate and water and shaken 3x with H20 and 3x with NaHC03
solution. the organic phase was dried and concentrated, and the remaining
residue was dissolved in CH2C121CH30H 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.   -133 b) I.B.28a was dissolved in 5 ml of THF,
and a solution of 45 mg of LiOH (1.89 mmol) in aqueous solution was added.
The mixture was stirred at RT until the reaction was complete and was then
acidified with 10% citric acid and concentrated. A white precipitate
separated out and was filtered off with suction, 5 washed 4x with H20 and
dried in vacuo (120 mg); ESI-MS [M+H+] = 462. Examples [sic] 1.B.29
(5-{2-[4-({[(Benzylamino)carbonyl]amino}methyl)piperidin-1-yl]-2-oxoethyl}-
6-oxo-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl)acetate [sic] 10 a) Coupling
of 11-(2-Methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]azepin-5-yl]
acetate (3) with N-benzyl-N'-(piperidin-4ylmethyl)carbamate (THL 31, 47,
1990, 6903) in analogy to Example I.B.1 and subsequent purification
afforded 1.65 g, which were then hydrogenated under 15 standard conditions
with 5% Pd on active carbon in 20 ml of CH3COH and addition of 1.35 ml of 2
N HCI (1.04 g). b) Reaction of the free amine (0.21 g) with 0.06 g of
benzyl isocyanate and 0.046 g of N-methylmorpholine in 15 ml of CH2C12
under reflux, washing of the mixture 20 with aqueous 1 N HCI and saturated
NaCI solution and concentration afforded 0.17 g of a yellowish oil; ESI-MS
[M+H+] = 569.25. c) Hydrolysis of the methyl ester under standard
conditions in analogy to I.B.1 and the usual workup afforded 0.16 g as a
white solid foam; ESI-MS [M+H+] _ 25 555.25. The following were prepared in
analogy to Example 1.B.10: Example I.B.30 30
6-Oxo-5-(3-oxo-3-{[(1-pyridin-2-ylpiperidin-4-yl)methyl]-amino}propyl)-6,11
-dihydro-5Hdibenzo[b,e]azepin-11-yl acetate Coupling of
3-[11-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin5-
yl]propanoate [sic] 6 with [1-(2-pyridinyl)-4-piperidinyl]methanamine,
subsequent 35 cleavage of the tert-butyl ester with TFA and purification by
MPLC afforded 106 mg; ESIMS [M+H+] = 513.25.   -134 Example I.8.31
5-{3-[({1-[(Benzylamino)carbonyl]piperidin-4-yl}methyl)-amino]-3-oxopropyl}
-6-oxo-6,11dihydro-5H-dibenzo[b,e]azepin-11-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 I.8.32 10 5-[3-({[5-(1
H-Benzimidazol-2-yl)thien-2-yl]methyl}amino)-3-oxopropyl]-6-oxo-6,11dihydro
-5H-dibenzo[b,e]azepin-11-yl acetate Coupling with [5-(1
H-benzimidazol-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+H+] 15 =
551.15. Example 1.B.33 5-[3-({[4-(1
H-Benzimidazol-2-yl)thien-2-yl]methyl}amino)-3-oxopropyl]-6-oxo-6,11dihydro
-5H-dibenzo[b,e]azepin-11-yl acetate 20 Coupling with [4-(1
H-benzimidazol-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 I.B.1: Example
I.B.34
5-{2-[({1-[(Benzylamino)carbonyl]piperidin-4-yl}methyl)amino]-2-oxoethyl}-6
-oxo-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl acetate 30 Coupling of
11-(2-methoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-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+] = 555.25. 35 Example 1.B.35
5-(2-{[4-(~[(Benzylamino)carbonyl]amino}methyl)benzyl]amino}-2-oxoethyl)-6-
oxo-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl acetate   -135 Coupling of 3
with N-[4-(aminomethyl)benzyl]-N'-benzylurea (40), ester cleavage and
subsequent purification resulted in 0.62 g as a solid foam. 5 1 H-NMR
(DMSO-dg, 400 MHz) diastereomer mixture: 8 (ppm) 7.70-7.10 (m, 13H),
6.656.5 (m, 2H), 4.75-4.65 (m, 2H), 4.5-4.2 (m, 5H), 3.55, 3.25 (each dd, 1
H), 2.0-1.85 (m, 2H). Example I.B.36 10
6-Oxo-5-{2-oxo-2-[4-(pyridin-2-ylamino)piperidin-1-yl]ethyl}-6,11-dihydro-5
Hdibenzo[b,e]azepin-11-yl acetate Coupling of 3 with
2-(piperidin-4-ylamino)pyridine (46)) ester cleavage and subsequent
purification resulted in 0.3 g as a solid foam; ESI-MS [M+H+] = 485.15. 15
Example I. B.37 5-(2-{[4-(1
H-Benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdib
enzo[b,e]azepin-11-yl acetate 



20 Coupling of
11-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5yl
acetate (66) with N-[4-(aminomethyl)-phenyl]-1 H-benzimidazol-2-amine
(hydrochloride) (47) using HATU as coupling reagent, ester cleavage with
TFA and purification of the crude product by MPLC afforded 0.4 g; ESI-MS
[M+H+] = 546.25. 25 Example I.8.38 Methyl-[5-(2-{[4-(1
H-benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-6-oxo-6,11dihydro-5H-dib
enzo[b,e]azepin-11-yl acetate 5-(2-{[4-(1
H-Benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl) 30
6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl acetate I.B.37 (0.9 g; 0.16
mmol) was suspended in 5 ml of CH30H and, after dropwise addition of 0.02
ml of SOCI2, 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 I.B.39 5-(2-{[5-(1
H-Benzimidazol-2-ylamino)pentyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdib
enzo[b,e]azepin-11-yl acetate   -136 Coupling of 3 with N1-(1
H-benzimidazol-2-yl)pentane-1,5-diamine (hydrochloride) (48) using HATU as
coupling reagent, cleavage of the methyl ester in analogy to Example I.B.1
and filtration of the resulting crude product through a Chromabond C1 g
cartridge 5 afforded 0.24 g; ESI-MS [M+H+] = 525.6. Example I.B.40
5-(2-{[4-(1
H-Benzimidazol-2-ylamino)butyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibe
nzo[b,e]azepin-11-yl acetate 10 Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with N1-(1 H-benzimidazol-2-yl)butane-1,4-diamine
(trifluoroacetate) (49) using HATU as coupling reagent, cleavage of the
tert-butyl ester and purification of the resulting crude product by RP-MPLC
afforded 94 mg; ESI-MS [M+H+] = 512.25. 15 Example I.B.41
5-{2-[(3-{((Benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-6-oxo-6,11
-dihydro5H-dibenzo(b,e]azepin-11-yl acetate 20 Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with (3-{[(benzylamino)-carbonyl]amino}phenyl)methanamine
(hydrochloride) (41 ), TFA cleavage and stirring of the resulting crude
product with methyl tert-butyl ether/CH30H 19:1 afforded 0.61 g of slightly
brownish solids; ESI-MS [M+H+] = 563.25. 25 Example I.B.42 5-(2-{4-[(1
H-Benzimidazol-2-ylamino)methyl]piperidin-1-yl}-2-oxoethyl)-6-oxo-6,11dihyd
ro-5H-dibenzo[b,e]azepin-11-yl acetate 30 Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with N-(piperidin-4-ylmethyl)-1 H-benzimidazol-2-amine
(trifluoroacetate) (50), TFA cleavage and chromatography by RP-MPLC
afforded 60 mg; ESI-MS [M+H+] = 538.25. 35 Example I.B.43
6-Oxo-5-[2-oxo-2-({[2-(pyridin-2-ylamino)-1,3-thiazol-4-yl]-methyl}amino)et
hyl]-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl acetate  



-137 Coupling of
11-(2-tert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with N-[4-(aminomethyl)-1,3-thiazol-2-yl]pyridin-2-amine
(bishydrochloride) (51 ), TFA cleavage and chromatography by RP-MPLC
afforded 65 mg; ESI-MS [M+H+] 5 = 514.15. Example I.B.44
6-Oxo-5-[2-oxo-2-({[2-(pyridin-2-ylamino)-1,3-thiazol-5-yl]-methyl}amino)et
hyl]-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl 10 acetate Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with N-[5-(aminomethyl)-1,3-thiazol-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 I.B.45
5-(2-{[(2-{[Amino(imino)methyl]amino}-1,3-thiazol-4-yl)methyl]-amino}-2-oxo
ethyl)-6-oxo6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl acetate
(trifluoroacetate) 20 Coupling of 11-(2-terf
butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl acetate
(66) with [4-(aminomethyl)-1,3-thiazol-2-yl]guanidine (bishydrochloride)
(39), TFA cleavage and chromatography by RP-MPLC afforded 25 mg; ESI-MS
[M+H+] _ 479.15. 25 Example I.B.46
5-(2-{[(2-{[Amino(imino)methyl]amino}-1,3-thiazol-5-yl)-methyl]amino}-2-oxo
ethyl)-6-oxo6,11-dihydro-5H-dibenzo[b,e]-azepin-11-yl acetate 30 Coupling
of 11-(2-tent-Butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-
5H-dibenzo[b,e]-azepin-5yl acetate (66) with
N-[5-(aminomethyl)-1,3-thiazol-2-yl]guanidine (dihydrochloride) (53) and
TFA cleavage afforded 70 mg; ESI-MS [M+H+] = 479.15. Example I.B.47 35
5-[2-({2-[4-(1
H-Benzimidazol-2-yl)phenyl]ethyl}amino)-2-oxo-ethyl]-6-oxo-6,11-dihydro5H-d
ibenzo[b,e]azepin-11-yl acetate   -138 Coupling of
11-(2-Pert-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5yl
acetate (66) with 2-[4-(1 H-benzimidazol-2-yl)phenyl]ethanamine from
building block 54 and TFA cleavage afforded 35 mg; ESI-MS [M+H+] = 545.25.
5 Example 1.B.48
6-Oxo-5-{2-oxo-2-[({4-[(pyridin-2-ylamino)methyl]thien-2-yl}-methyl)amino]e
thyl}-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl acetate Coupling of
11-(2-Pert butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
10 acetate (66) with N-{[5-(aminomethyl)-thien-3-yl]methyl}pyridin-2-amine
(trifluoroacetate) (55) and TFA cleavage afforded 170 mg; ESI-MS [M+H+] =
527.25. Example 1.B.49
5-(2-{Methyl-[2-(pyridin-2-ylamino)ethyl]amino}-2-oxoethyl) 



15 6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl acetate Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5yl
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-pyridinylamino)benzyl]amino}ethyl)-6,11-dihydro-5Hd
ibenzo[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 I.B.1 and filtration of the resulting crude product
through a Chromabond C1 g cartridge afforded 3 mg; ESI-MS [M+K+] = 545.3,
[M+H+] _ 507.2, 326.0, 254.1. 30 Example 1.B.51 Methyl
(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-6-oxo-6,1
1dihydro-5H-dibenzo[b,e]azepin-11-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; ESIMS [M+K+] = 615.2, [M+H+]: 577.35.   - 139  Example I.B.52
(5-{2-[(4-{[(Benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-6-oxo-6,1
1-dihydro5H-dibenzo[b,e]azepin-11-yl)acetate [sic] 5 Hydrolysis of the
methyl ester from I.B.51 in analogy to I.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)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5yl]ace
tyl}amino)methyl]anilino}(imino)methanamine (trifluoroacetate) Coupling of
11-(2-tent-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; ESIMS [M+K+] = 510.1, [M+H+] = 472.15. Example I.B.54
[5-(2-{[4-(5-Chloro-1
H-benzimidazol-2-yl)benzyl]amino}-2-oxo-ethyl)-6-oxo-6,11-dihydro20
5H-dibenzo[b,e]azepin-11-yl]acetate [sic] Coupling of 3 with [4-(5-chloro-1
H-benzimidazol-2-yl)phenyl]-methanamine (trifluoroacetate) (60) and
cleavage of the methyl ester in analogy to I.B.1 afforded 25 mg; ESI-MS
[M+H+]: 565.25. 25 Example I.8.55 



[5-(2-{[4-(5,6-Dimethyl-1
H-benzimidazol-2-yl)benzyl]amino}-2-oxoethyl)-6-oxo-6,11dihydro-5H-dibenzo[
b,e]azepin-11-yl]acetate [sic] 30 Coupling of 3 with [4-(5,6-dimethyl-1
H-benzimidazol-2-yl)phenyl]-methanamine (trifluoroacetate) (61) and
cleavage of the methyl ester in analogy to Example I.B.1 afforded 100 mg;
ESI-MS [M+H+]: 559.25. Example I.B.56 35
[6-Oxo-5-(2-oxo-2-{[3-(2-pyridinylamino)propyl]amino}ethyl)-6,11-dihydro-5H
dibenzo[b,e]azepin-11-yl]acetate [sic]   - 140  Coupling of 3 with
N1-(2-pyridinyl)-1,3-propanediamine (68) and cleavage of the methyl ester
in analogy to Example I.B. afforded 8 mg; ESI-MS [M+H+] : 459.25. Example
I.B.57 5 Methyl
[6-oxo-5-(2-oxo-2-{4-[2-(2-pyridinylamino)ethyl]-1-piperidinyl}ethyl)-6,11-
dihydro5H-dibenzo[b,e]azepin-11-yl]-acetate Coupling of 3 with
N-[2-(4-piperidinyl)ethyl]-2-pyridinamine (trifluoroacetate) (62) afforded
140 mg; ESI-MS [M+H+]: 527.25. 10 Example I.B.58
[6-Oxo-5-(2-oxo-2-{4-[2-(2-pyridinylamino)ethyl]-1-piperidinyl}-ethyl)-6,11
-dihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 15 Hydrolysis of the
methyl ester from Example I.B.57 with LiOH in ethanoIIH2O afforded 90 mg;
ESI-MS [M+K+] = 551.2, [M+H+]: 513.25. Example I.B.59 Methyl
[6-oxo-5-(2-oxo-2-{3-[2-(2-pyridinylamino)ethyl]-1 20
pyrrolidinyl}ethyl)-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl]-acetate
Coupling of 3 with N-[2-(3-pyrrolidinyl)ethyl]-2-pyridinamine
(trifluoracetate) (63) afforded 150 mg; ESI-MS [M+K+] = 551.2, [M+H+]:
513.25. 25 Example I.B.60
[6-Oxo-5-(2-oxo-2-{3-[2-(2-pyridinylamino)ethyl]-1-pyrrolidinyl}-ethyl)-6,1
1-dihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] Hydrolysis of the methyl
ester from Example 1.B.59 afforded 150 mg; ESI-MS [M+K+] _ 30 537.2,
[M+H+]: 499.25. Example I.B.61
{6-Oxo-5-[2-oxo-2-({4-[(3-phenylpropanoyl)amino]benzyl}amino)-ethyl]-6,11-d
ihydro-5Hdibenzo[b,e]azepin-11-yl}acetic acid 35 Coupling of 3 with
{4-[(3-phenylpropanoyl)amino]phenyl}-methanamine (hydrochloride) (64) and
cleavage of the methyl ester in analogy to Example I.B.1 afforded 100 mg;
ESI   



- 141  MS [M+K+] = 600.2, [M+H+] = 562.2. Example I.B.62
(5-{2-[(4-{[(Benzyloxy)carbonyl]amino}benzyl)amino]-2-oxo-ethyl}-6-oxo-6,11
-dihydro5 5H-dibenzo[b,e]azepin-11-yl)acetate [sic] Coupling of
11-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-5-yl
acetate (66) with (4-{[(benzyloxy)-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 I.B.63
(5-{2-[({5-[Amino(imino)methyl]-2-thienyl}methyl)amino]-2-oxo-ethyl}-6-oxo-
6,11dihydro-5H-dibenzo[b,e]azepin-11-yl)acetate [sic] (acetate) 15 a)
Coupling of 3 with 5-(aminomethyl)thiophene-2-carbonitrile afforded 1.35 g
of a yellowish oil (ESI-MS [M+H+]: 460.15). 1.25 g of this amide in 15 ml
of ethanol were mixed with 3 eq. of DIPEA and 2.5 eq. of hydroxylammonium
chloride and stirred firstly at RT then at 70oC for 7 h. After addition of
a further 1 eq. each of 20 DIPEA and hydroxylammonium chloride, the mixture
was stirred at 50oC for 4 h. The reaction mixture was then concentrated,
diluted with methyl tent-butyl ether and washed with water. The precipitate
formed thereby was filtered off with suction, taken up in CH2C12, again
washed with H20 and evaporated. Stirring of the remaining residue with
ethanollpetroleum ether afforded 1 g of a white 25 amorphous solid. b)
Methyl
(5-{2-[({5-[(hydroxyamino)(imino)methyl]-3-thienyl}-methyl)amino]-2oxoethyl
}-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-11-yl)acetate from I.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 g); ESI-MS [M+H+]:
477.15. c) Methyl ester I.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.
-142 Example I.B.64
[5-(5-{[(Benzylamino)carbonyl]amino}pentyl)-6-oxo-6,11-dihydro5H-dibenzo[b,
e]azepin-11-yl]acetate [sic] 5 a) 3 g (10.13 mmol) of methyl
(6-oxo-5,6-dihydro-11 H-dibenzo[b,e]azepin-11yl)acetate 4a in 100 ml of DMF
were mixed with 1.12 g of potassium tert-butoxide and stirred at RT for 30
min. Then 2.95 g of 2-(5-bromopentyl)-1 H-isoindole1,3(21-l)-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 NaCI solution
and dried. The crude product obtained after evaporation was purified by
chromatography on silica gel (CH2C12) (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 (CH2C12/CH3~H 0 to 10%).
Subsequent reaction with benzyl isocyanate in 55 ml of tolueneIDMF 10:1 and
the usual workup afforded 260 mg; ESI-MS [M+H+] = 500.25. c) 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 I.B.65
Methyl
(5-{2-[(4-aminobenzyl)oxy]ethyl}-6-oxo-6,11-dihydro5H-dibenzo[b,e]azepin-11
-yl)acetate (hydrochloride) 25 a) Methyl
(6-oxo-5,6-dihydro-11H-dibenzo[b,e]azepin-11-yl)acetate 4a (10 g; 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 OoC and then stirred at OoC
for 1 h. Subsequently about 100 ml of ethylene oxide were added, and the 



30 reaction mixture was stored at about lOoC 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 NH4C1 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 (nheptane/ethyl acetate 0 to 30%) (4 g);
ESI-MS [M+H+] = 326.   - 143  b) A solution of the alcohol I.B.65a (3.2 g;
9.84 mmol) in 50 ml of DMF was added dropwise to a suspension of 0.4 g of
NaOH (60%; oil removed with n-pentane) in 100 ml of DMF at OoC, and the
mixture was stirred for about 1 h for complete formation of the anion. Then
9.5 g of 4-nitrobenzyl bromide - dissolved in 50 ml 5 of DMF - were added,
and the mixture was stirred at RT for 48 h. For workup, the mixture was
poured into saturated NH4C1 solution and extracted with ethyl acetate, and
the organic phase was washed 5x with saturated NaCI solution. The crude
product obtained after drying and concentration was purified by
chromatography on silica gel (n-heptane/ethyl acetate 0 to 30%) (0.8 g). 10
c) Reduction of the vitro compound I.B.65b (0.65 g; 1.41 mmol) with H2 and
10% Pd on active carbon in 100 ml of CH30H afforded after the workup 650 mg
of the title compound; ESI-MS [M+K+] = 469.1, [M+Na+] = 453.15, [M+H+] =
431.25, 236.6, 216.15. 15 Example 1.B.66 [lacuna]
(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)oxy]ethyl}-6-oxo-6,11-dihydr
o5H-dibenzo[b,e]azepin-11-yl)acetate 20 0.65 g (1.51 mmol) of the methyl
ester I.B.65 were converted with 0.23 g of benzyl isocyanate and 0.17 g of
triethylamine in 100 ml of CH2C12 into the corresponding benzylurea
(purification of the crude product by chromatography on silica gel
(CH2C12/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-6,11-dihydro-5Hd
ibe nzo[b, a]azepin-11-yl}acetate 30 a) A solution of methyl
(6-oxo-5,6-dihydro-11 H-dibenzo[b,e]azepin-11-yl)acetate 4a (0.2 g; 0.72
mmol) in 10 ml 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 OoC, and the mixture
was then stirred for 1 h for complete formation of the anion. The mixture
was subsequently heated to 75oC, and a solution of 4-(4-nitrophenyl)butyl
35 methanesulfonate (0.2 g) in DMF was added. The mixture was stirred at
75oC for 3 h and, for workup, then poured into saturated NH4C1 solution and
extracted with ethyl acetate, and the organic phase was washed 4x with
saturated NaCI   - 144  solution and concentrated. Alkaline extraction of
the crude product obtained in this way afforded 130 mg of [lacuna]
{5-[4-(4-nitrophenyl)butyl]-6-oxo-6,11dihydro-5H-dibenzo[b,e]azepin-11-yl}a
cetate; ESI-MS [M+H+] = 445. 5 b) Reduction of the nitro compound in
analogy to I.B.65 afforded the corresponding amine (56 mg: ESI-MS [M+H+] =
415), which was then converted in analogy to I . B.66 with 0.02 g of benzyl
isocyanate and 0.015 g of triethylamine into the benzylurea. Purification
of the crude product by chromatography on silica gel afforded 5 mg; ESI-MS
[M+K+] = 586.2, [M+H+]: 548.3, 274.6. 10 Example 1.B.68
N-{4-[({[5-(carboxymethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-11yl]a
cetyl}amino)methyl]phenyl}-1 H-benzimidazol-2-amine (hydrochloride) 15 a)
0.5 g (1.26 mmol) of methyl
[5-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]azepin-11-yl
]acetate (2) was hydrolyzed by the standard method with LiOH in ethanoI/H20
to give
[5-(2-tent-butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]azepin-11-yl
]acetate [sic]. Coupling of the acid with N-[4(aminomethyl)phenyl]-1
H-benzimidazol-2-amine (hydrochloride) (47) using HATU 20 as coupling
reagent and chromatography of the resulting crude product on silica gel
(CH2/C12/CH30H 0 to 2%) afforded 170 mg of tent-butyl-[11-(2-{[4-(1
Hbenzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-6-oxo-6)
11-dihydro-5H-dibenzo[b,e]azepin-5-yl]acetate; ESI-MS [M+H+]: 602. 25 b)
TFA cleavage, dissolving of the crude product in CH2C12 and conversion into
the corresponding hydrochloride (HCI in diethyl ether; saturated at OoC)
afforded 25 mg of the title compound; ESI-MS [M+H+]: 546.2. 



The following were prepared analogously: 30 Example I.B.69
[5-(2-{[3-(4-Methyl-1
H-imidazol-1-yl)propyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]
azepin-11-yl]acetate [sic] 35 2 mg; ESI-MS [M+H+] = 447.   - 145  Example
I.B.70
[5-(2-{[3-(4-Methyl-1-piperazinyl)propyl]amino}-2-oxoethyl)-6-oxo-6,11-d
ihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 5 4 mg; ESI-MS [M+H+] =
465. Example 1.B.71
(6-Oxo-5-{2-oxo-2-[(3-pyridinylmethyl)amino]ethyl}-6,11-dihydro-5H-dibenzo[
b,e]azepin11-yl)acetate [sic] 10 3 mg; ESI-MS [M+H+] = 416. Example I.B.72
[5-(2-{[3-(1
H-Imidazol-1-yl)propyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H15
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)ethyl]amino}-2-oxoethyl)-6-oxo-6,11-dihyd
ro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 3 mg; ESI-MS [M+H+] = 452. 25
Example 1.B.74
[5-(2-{[(1-Ethyl-2-pyrrolidinyl)methyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydr
o-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 2 mg; ESI-MS [M+H+] = 436. 30
Example I.B.75
(6-Oxo-5-{2-oxo-2-[4-(4-pyridinylmethyl)-1-piperazinyl]ethyl}-6,11-dihydro-
5Hdibenzo[b,e]azepin-11-yl)acetate [sic] 35 4 mg; ESI-MS [M+H+] = 485. 



- 146  Example I.B.76 [6-Oxo-5-(2-oxo-2-{4-[2-(1-pyrrolid
inyl)ethyl]-1-piperazinyl}-ethyl)-6,11-dihydro-5Hdibenzo[b,e]azepin-11-yl]a
cetate [sic] 5 2 mg; ESI-MS [M+H+] = 491. Example I.B.77
[5-(2-{4-[2-(Diethylamino)ethyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-dihy
dro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 10 2 mg; ESI-MS [M+H+] = 493.
Example I.B.78
[5-(2-{4-[2-(4-Morpholinyl)ethyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-dih
ydro-5H15 dibenzo[b,e]azepin-11-yl]acetate [sic] 4 mg; ESI-MS [M+H+] = 507.
Example I.B.79 20
(6-Oxo-5-{2-oxo-2-[4-(2-pyrimidinyl)-1-piperazinyl]ethyl}-6,11-dihydro-5Hdi
benzo[b,e]azepin-11-yl)acetate [sic] 3 mg; ESI-MS [M+H+] = 472. 25 Example
I.B.80 (6-Oxo-5-{2-oxo-2-[(2-pyridinylmethyl)amino]ethyl}-6,11-dihydro-5H-d
ibenzo[b,e]azepin11-yl)acetate [sic] 2 mg; ESI-MS [M+H+] = 416. 30 Example
I.B.81
[5-(2-~[2-(4-Morpholinyl)ethyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdibe
nzo[b,e]azepin-11-yl]acetate [sic] 35 3 mg; ESI-MS [M+H+] = 438.   - 147  



Example I.B.82
[5-(2-{[3-(Dibutylamino)propyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H
dibenzo[b,e]azepin-11-yl]acetate [sic] 5 1 mg; ESI-MS [M+H+] = 494. Example
I.8.83
(6-Oxo-5-{2-oxo-2-[4-(4-pyridinyl)-1-piperazinyl]ethyl}-6,11-dihydro-5Hdibe
nzo[b,e]azepin-11-yl)acetate [sic] 10 2 mg; ESI-MS [M+H+] = 471. Example
I.B.84
[5-(2-{4-[3-(4-Morpholinyl)propyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-d
ihydro-5H15 dibenzo[b,e]azepin-11-yl]acetate [sic] 3 mg; ESI-MS [M+H+] =
521. Example I.B.85 20 [5-(2-{[3-(2-Methyl-1
H-imidazol-1-yl)propyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H
dibenzo[b,e]azepin-11-yl]acetate (sic] 1 mg; ESI-MS [M+H+] = 447. 25
Example I.B.86 (6-Oxo-5-{2-oxo-2-[(4-pyridinylmethyl)amino]ethyl}-6,11-d
ihydro-5H-dibenzo[b,e]azepin 11-yl)acetate (sic] 1 mg; ESI-MS [M+H+] = 416.
30 Example I.B.87
(5-{2-[(1-Methyl-4-piperidinyl)amino]-2-oxoethyl}-6-oxo-6,11-dihydro-5H
dibenzo[b,e]azepin-11-yl)acetate [sic] 35 2 mg; ESI-MS [M+H+] = 422.   -148
Example 1.B.88
[6-Oxo-5-(2-oxo-2-{[2-(1-piperidinyl)ethyl]amino}ethyl)-6,11-dihydro-5Hdibe
nzo[b,e]azepin-11-yl]acetate [sic] 



5 1 mg; ESI-MS [M+H+] = 436. Example I.8.89
[6-Oxo-5-(2-oxo-2-{4-[3-(1-pyrrolidinyl)propyl]-1-piperazinyl}-ethyl)-6,11-
d ihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 10 1 mg; ESI-MS [M+H+] =
505. Example I.8.90
[5-(2-{4-[2-(Dimethylamino)ethyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-dih
ydro-5H15 dibenzo[b,e]azepin-11-yl]acetate [sic] 2 mg; ESI-MS [M+H+] = 465,
Example I.B.91 20
[5-(2-{4-[3-(Dimethylamino)propyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-di
hydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 1 mg; ESI-MS [M+H+] = 479.
25 Example 1.B.92
[5-(2-{4-[2-(Dipropylamino)ethyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-dih
ydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 1 mg; ESI-MS [M+H+] = 521. 30
Example 1.B.93
[6-Oxo-5-(2-oxo-2-{4-[2-(1-piperidinyl)ethyl]-1-piperazinyl}-ethyl)-6,11-d
ihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 35 2 mg; ESI-MS [M+H+] =
505.   -149 Example 1.B.94
[5-(2-{4-[3-(Dipropylamino)propyl]-1-piperazinyl}-2-oxoethyl)-6-oxo-6,11-d
ihydro-5Hdibenzo[b,e]azepin-11-yl]acetate [sic] 5 2 mg; ESI-MS [M+H+] =
535. Example 1.B.95
[5-(2-{[4-(Dibutylamino)butyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5Hdiben
zo[b,e]azepin-11-yl]acetate [sic] 10 2 mg; ESI-MS [M+H+] = 508. Example
1.B.96
[6-Oxo-5-(2-oxo-2-~4-[2-oxo-2-(1-pyrrolidinyl)ethyl]-1-piperazinyl}ethyl)-6
,11-dihyd ro-5H15 dibenzo[b,e]azepin-11-yl]acetate [sic] 



3 mg; ESI-MS [M+H+] = 505. Example 1.B.97 20
[5-(2-{[3-(Diethylamino)propyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dib
enzo[b,e]azepin-11-yl]acetate [sic] 1 mg; ESI-MS [M+H+] = 438. 25 Example
1.B.98
[5-(2-{[2-(Dimethylamino)ethyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dib
enzo[b,e]azepin-11-yl]acetate [sic] 1 mg; ESI-MS [M+H+] = 396. 30 Example
1.B.99
[5-(2-{[4-(Dimethylamino)butyl]amino}-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dib
enzo[b,e]azepin-11-yl]acetate [sic] 35 1 mg; ESI-MS [M+H+] = 424.   - 150
Example 1.B.100 Methyl
(3E/~-3-(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)-amino]-2-oxoethyl}-
6oxo-5,6-dihydro-11 H-dibenzo[b,e]azepin-11-yliden)propanoate 5 Coupling of
(11Z/E)-11-(3-methoxy-3-oxopropylidene)-6-oxo-6,11-dihydro-5Hdibenzo[b,e]az
epin-5-yl]acetate (69) with N-[4-(aminomethyl)phenyl]-N''-benzylurea [sic]
(trifluoroacetate) (58) using HATU as coupling reagent afforded 65 mg;
ESI-MS [M+K+] = 627.5, [M+H+] = 589.3. 10 Example 1.B.101
(3E/Z)-3-(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-
6-oxo-5,6dihydro-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 (CH2C12/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)carbonyl]amino}benzyl)amino]-2-oxoethyl}-6-oxo-6
,1120 dihydro-5H-dibenzo[b,e]azepin-11-yl)-propanoate Coupling of
11-(3-methoxy-3-oxopropyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin-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}benzyl)amino]-2-oxo-ethyl}-6-oxo-
6,11dihydro-5H-dibenzo[b,e]azepin-11-yl)propanoic acid 30 Hydrolysis of the
methyl ester from Example I.8.102 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-oxo-5-(2-oxo-2-{[2-(2-pyridinylamino)ethyl]amino}-ethyl)-6,11-dihydro-
5Hdibenzo[b,e]azepin-11-yl]propanoate   - 151  Coupling of
11-(3-methoxy-3-oxopropyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]-azepin-5-yl
acetate (70) with N1-(2-pyridinyl)-1,2-ethanediamine and purification of
the crude product by chromatography on silica gel (CH2C12/CH30H 0 to 5%)
afforded 3 mg; ESIMS [M+H+]: 473. 5 Example 1.B.105
3-[6-Oxo-5-(2-oxo-2-{[2-(2-pyridinylamino)ethyl]amino}ethyl)-6,11-dihydro-5
H-dibenzo[b,e]azepin-11-yl]propanoic acid (Na salt) 10 Hydrolysis of the
methyl ester from Example 1.B.102 afforded 3 mg of the title compound;
ESI-MS [M+K+] = 497.1, [M+H+]: 459.15. Example 1.B.106 Methyl
(2E/~-(5-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)-amino]-2-oxoethyl}-41
5 oxo-4,5-dihydro-10H-thieno[3,4-c][1]-benzazepin-10-ylidene)ethanoate
Coupling of
(10E/~-10-(2-methoxy-2-oxoethylidene)-4-oxo-4H-thieno[3,4-c][1]benzazepin-5
(1 OH)-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
(2~-(5-{2-[(4-{[(Benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-4-oxo
-4,5-dihydro-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
Methyl [5-(2-{[4-(1
H-benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-4-oxo-5,1030
dihydro-4H-thieno[3,4-c][1]benzazepin-10-yl]acetate Coupling of
10-(2-methoxy-2-oxoethyl)-4-oxo-4H-thieno[3,4-c]-[1]benzazepin-5(10H)-yl
acetate (72) with N-[4-(aminomethyl)-phenyl]-1 H-benzimidazol-2-amine
(hydrochloride) (47) and purification of the crude product by
chromatography on silica gel 35 (CH2C12/CH30H 0 to 2 %) afforded 47 mg;
ESI-MS [M+H+]: 566.2.  



-152 Example 1.B.109 [5-(2-{[4-(1
H-Benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-4-oxo-5,10-dihydro-4Hthi
eno[3,4-c][1]benzazepin-10-yl]acetate [sic] 5 Hydrolysis of the methyl
ester I.8.108 afforded 9 mg of the title compound; ESI-MS [M+H+]: 552.22.
Example 1.B.110 Methyl
(2E/~-(4-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)-amino]-2-oxoethyl}-51
0 oxo-4,5-dihydro-9H-dithieno[3,4-b:3,4-e]-azepin-9-ylidene)ethanoate
Coupling of
(9E/~-9-(2-methoxy-2-oxoethylidene)-5-oxo-9H-dithieno[3,4-b:3,4-a]azepin4(5
1-~-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 I.8.111
(2E/~-(4-{2-[(4-{[(benzylamino)carbonyl]amino}benzyl)amino]-2-oxoethyl}-5-o
xo-4,5dihydro-9H-dithieno[3,4-b:3,4-a]azepin-9-ylidene)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-(1
H-Benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-5-oxo-4,5dihydro-9H-dith
ieno[3,4-b:3,4-a]azepin-9-yl]-acetate Coupling of
(9-(2-methoxy-2-oxoethyl)-5-oxo-9H-dithieno-[3,4-b:3,4-a]azepin-4(5f--yl
acetate (74) with N-[4-(aminomethyl)phenyl]-1 H-benzimidazol-2-amine
(hydrochloride) 30 (47) afforded 21 mg of the title compound; ESI-MS
[M+H+]: 573. Example I.8.113 Sodium [4-(2-{[4-(1
H-benzimidazol-2-ylamino)benzyl]amino}-2-oxoethyl)-5-oxo-4,5dihydro-9H-dith
ieno[3,4-b:3,4-a]azepin-9-yl]acetate 35 Hydrolysis of the methyl ester
I.8.112 afforded 10 mg of the title compound; ESI-MS (M+H+]: 558.05, 502.1.
- 153  Example 1.B.114 5-{[4-({[4-(1
H-Benzimidazol-2-yl)benzyl]amino}carbonyl)-1,3-thiazol-2-yl]methyl}-6-oxo6,
11-dihydro-5H-dibenzo[b,e]azepin-11-yl acetate 5 



Coupling of 2-{[11-(2-tent
butoxy-2-oxoethyl)-6-oxo-6,11-dihydro-5H-dibenzo[b,e]azepin5-yl]methyl}-1,3
-thiazole-4-carboxylic acid (75) with [4-(1
H-benzimidazol-2yl)benzyl]methylamine from building block 14 afforded 15 mg
of the title compound ESIMS [M+H+]: 614.25. 10 The following were prepared
in analogy to 1.B.114: Example 1.B.115
6-Oxo-5-{[4-({4-[(2-pyridinylamino)methyl]-1-piperidinyl}-carbonyl)-1,3-thi
azol-215 yl]methyl}-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]amino}benzyl)amino]-carbonyl}-1,3-thiazo
l-2yl)methyl]-6-oxo-6,11-dihydro-5H-dibenzo-[b,e]azepin-11-yl acetate 25
mg; ESI-MS [M+H+]: 646.25. 25 Example 1.B.117
6-Oxo-5-({4-[({4-[(2-pyridinylamino)methyl]benzyl}amino)-carbonyl]-1,3-thia
zol-2yl}methyl)-6,11-dihydro-5H-dibenzo-[b,e]azepin-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-thienyl}methyl)-amino]carbon
yl}-1,3thiazol-2-yl)methyl]-6,11-dihydro-5H-dibenzo-[b,e]azepin-11-yl
acetate 35 70 mg; ESI-MS [M+H+]: 610.15.   - 154  II. Biological examples
Example 1 Integrin av[33 assay Integrin av[33 antagonists were identified
and assessed by using an assay system based on competition between the
natural integrin av[~3 ligand vitronectin and the test substance for
binding to solid phase-bound integrin av(33. 5 10 Procedure - Coat
microtiter plates with 250 ng/ml integrin av~i3 in 0.05 M NaHC03 pH 9.2;
0.1 mllwell; 



15 saturate with 1% milk powderlassay buffer; 0.3 mllwell; 0.5 h/RT - wash
3x with 0.05% Tween 20/assay buffer - test substance in 0.1% milk
powder/assay buffer, 50 Nllwell + 20 0 pg/ml or 2 Nglml human vitronectin
(Boehringer Ingelheim T007) in 0.1 % milk powder/assay buffer, 50 Nl/well;
1 h/RT - wash 3x with 0.05% Tween 20/assay buffer 25 - 1 pglml anti-human
vitronectin antibody coupled to peroxidase (Kordia SAVNAPHRP) in 0.1% milk
powder/assay buffer; 0.1 ml/well; 1 h/RT - wash 3x with 0.05% Tween
201assay buffer 30 - 0.1 ml/well peroxidase substrate - stop reaction with
0.1 mllwell 2 M H2S04 - measure absorption at 450 nm 35 Integrin av(33:
human placenta is solubilized with Nonidet, and integrin av[33 is
affinitypurified on a GRGDSPK matrix (elution with EDTA). Contamination by
integrin allb~3   -155 and human serum albumin, and the detergent and EDTA,
are removed by anion exchange chromatography. Assay buffer: 50 mM Tris pH
7.5; 100 mM NaCI; 1 mM CaCl2; 1 mM MgCl2; 10 NM 5 MnCl2 Peroxidase
substrate: mix 0.1 ml 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 NI of 3%
H202. Various dilutions of the test substances are used in the assay, and
the ICSp values are 10 determined (concentration of the antagonist at which
50% of the ligand is displaced). The compounds of Examples I.B.37, I.8.46,
I.8.52 and I.8.118 showed the best results in this. Example 2 15 Integrin
allb~3 assay The assay is based on competition between the natural integrin
allb~3 ligand fibrinogen and the test substance for binding to integrin
allb~3~ 20 Procedure - coat microtiter plates with 10 Nglml fibrinogen
(Calbiochem 341578) in 0.05 M NaHC03 pH 9.2; 0.1 mllwell; 



25 - saturate with 1 % BSA/PBS; 0.3 ml/well; 30 min/RT - wash 3x with 0.05%
Tween 20/PBS - test substance in 0.1 % BSAIPBS; 50 Nllwell + 30 200 Ng/ml
integrin al lb(~3 (Kordia) in 0.1 % BSA/PBS; 50 Nl/well; 2 to 4 h/RT - wash
3x as above - biotinylated anti-integrin allba3 antibody (Dianova CBL 130
B); 1:1000 in 0.1 35 BSA/PBS; 0.1 mllwell; 2 to 4 hIRT - wash 3x as above
- 156  - streptavidin-peroxidase complex (B.M. 0.1 ml/well; 30 minIRT 5 10
15 20 - wash 3x as above - 0.1 ml/well peroxidase substrate 1089153)
1:10,000 in 0.1 % BSA/PBS; - stop reaction with 0.1 ml/well 2 M H2S04 -
measure the absorption at 450 nm Peroxidase substrate: mix 0.1 ml 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 NI of 3% H202 Various dilutions of the
test substances are used in the assay, and the IC50 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 allb~3 and integrin avb3 [sic] assays. Example 3 CAM
assay The CAM (chorioallantoic membrane) assay is a generally accepted
model for assessing 25 the in vivo activity of integrin av(33 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 av(~3 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.
-157 1994, 91, 4082-4085; Science 1976, 193, 70-72). The procedure is
analogous to the prior art.   - 0050/50559 - 158  We claim: 1. A compound
of the formula I 5 g-G_L I where B, G and L have the following meanings: L
a structural element of the formula IL 10 -U-T I L where 15 T is a COOH
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 is0or1, 20 



b is 0, 1 or 2 XL is CRL3RL4, NRLS, oxygen or sulfur, 25 RL1, RL2, RL3, RL4
are, independently of one another, hydrogen, -T, -OH, -NRL6RL7) -CO-NH2, a
halogen radical, a branched or unbranched, optionally substituted
C1-Cg-alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl, C3-C7cycloalkyl,
-CO-NH(C1-Cg-alkyl), -CO-N(C1-Cg-alkyl)2 or C1 30 C4-alkoxy radical, an
optionally substituted C1-C2-alkylene-T, C2-alkenylene-T or C2-alkynylene-T
radical, an optionally substituted aryl or arylalkyl radical or, in each
case independently of one another, two radicals RL1 and RL2 or RL3 and RL4
or, where appropriate, RL1 and RL3 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,   - 159  R~S~ R~6~ R~7 are, independently of one
another, hydrogen, a branched or unbranched, optionally substituted
C1-Cg-alkyl, C3-C7-cycloalkyl, 5 CO-O-C1-Cg-alkyl, S02-C1-Cg-alkyl or
CO-C1-Cg-alkyl radical or an optionally substituted CO-O-alkylene-aryl,
S02-aryl) CO-aryl, S02-alkylene-aryl or CO-alkylene-aryl radical, G a
structural element of the formula IG 10 z R G Re G N zG YG 5 RG RG 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=NRG2 or CRG3RG4, 



where RG1 is hydrogen, halogen, a hydroxyl group or a branched or 30
unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy radical,
-160 RG2 is hydrogen, a hydroxyl group, a branched or unbranched,
optionally substituted C1-Cg-alkyl, C1-C4-alkoxy, C3-C7cycloalkyl or
-O-C3-C7-cycloalkyl radical or an optionally substituted aryl, -O-aryl,
arylalkyl or -O-alkylene-aryl radical and 5 RG3~ RG4 are, independently of
one another, hydrogen or a branched or unbranched, optionally substituted
C1-Cg-alkyl, C2-Cg-alkenyl, C2-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
-O-CH2O- or the two RG3 and RG4 radicals together are an optionally
substituted C3-C7-cycloalkyl radical, RG5,RG6,RG7~RG8 15 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
C1-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
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-C425 alkoxy radical or an optionally substituted aryl, hetaryl,
arylalkyl 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
- 161  structural element of the formula Ig A_E_ I B 



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 0 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 30 where ZA1 is oxygen, sulfur or optionally substituted nitrogen
and 35 ZA2 is optionally substituted nitrogen, oxygen or sulfur)   - 162
and E a spacer structural element which connects structural element A to
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 IA1 to IA18 RA2 -`~~IAl RA1 /
N 



RA2 ~N IA2 RAl / N RA2 RAl~ ~ IA3 / N S 0 RA3 R 3 ~ IA4 \N~ IA5 ~N I i 4
RA4 RA RAE RA6* ~ IA7 \N 1 RA6 RA13 RA13* N IA10 S RA13 RA13* I a )m N A N
i RA8 0 RA13* RA6* ~ ~ IAil 0 N I RA6 ~4 N IA13 ~N'~ H RA10 ~N sn ~\ IA16
R~ N !' R m A RA9 IA14 RAlo .  N~ 



R1 \~ IA17 RA / N N H 0 RA ~ IA6 O /Z4 N Z3 ~ \~ IA9 Z=W N ?'1 RAe RA13
RA13* N IA12 P RAlo RA9 N ` IA15 N,( RAl J`i i RA IA18 N N H where   - 163
m, P, G are, independently of one another, 1, 2 or 3, 5 Rq1, Rq2 are,
independently of one another, hydrogen, CN, halogen, a branched or
unbranched, optionally substituted C1-Cg-alkyl or CO-C1-Cg-alkyl radical or
an optionally substituted aryl) arylalkyl, hetaryl, hetarylalkyl or
C3-C7-cycloalkyl radical or a radical CO-O-Rql4, O-Rq14, S-Rq14, 10
NRq15Rq16, CO-NRq15Rq16 or S02NRq15Rq16 or the two Rq1 and Rq2 radicals
together are a fused-on, optionally substituted 5- or 6membered,
unsaturated or aromatic carbocyclic or heterocyclic system which may
contain up to three heteroatoms selected from the group of O, N, or S, 15 



Rq13~ Rq13* 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 C0-0 20 Rql4, O-Rq14, S_Rq14, NRq15Rq16 or CO-NRq15Rq16 radical, where
Rql4 is hydrogen, a branched or unbranched, optionally substituted C125
Cg-alkyl, alkylene-C1-C4-alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or
alkylene-cycloalkyl radical or an optionally substituted C3-C7cycloalkyl,
aryl, arylalkyl, hetaryl or hetarylalkyl radical, Rq15~ Rq16 30 are,
independently of one another, hydrogen, a branched or unbranched,
optionally substituted C1-Cg-alkyl, CO-C1-Cg-alkyl, S02-C1-Cg-alkyl,
COO-C1-Cg-alkyl, arylalkyl, COO-alkylenearyl, S02-alkylene-aryl or
hetarylalkyl radical or an optionally substituted C3-C7-cycloalkyl, aryl,
CO-aryl, S02-aryl, hetaryl or 35 CO-hetaryl radical, Rq3, Rq4   -164 are,
independently of one another, hydrogen, -(CH2)n-(XA)j-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 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 can be 0, 1, 2 or 3, j can be 0 or 1, XA can be -S02-, -S-, -O-, -CO-,
-O-CO-, -CO-O-, -C015 N(RA12)-, -N(RA12)-CO-~ -N(RA12)-S02- or
-S02-N(RA12)_ and RA12 can be hydrogen, a branched or unbranched,
optionally substituted C1-C6-alkyl, C1-C4-alkoxy, -O-alkylene-aryl or
-O-aryl radical, 20 an amino radical with primary or, where appropriate,
secondary or tertiary substitution, an optionally C1-C4-alkyl- or
aryl-substituted C2-Cg-alkynyl or C2-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 O, N, S,
C3-C7cycloalkyl, 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, RA5 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, RA6~ RA6* 



-165 are hydrogen, a branched or unbranched, optionally substituted
C1-C4alkyl, -CO-O-C1-C4-alkyl, arylalkyl, -CO-O-alkylene-aryl, -CO-O-allyl,
CO-C1-C4-alkyl, -CO-alkylene-aryl, C3-C7-cycloalkyl or -CO-allyl radical or
the two radicals Rq6 and Rq6* in the structural element Iq7 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, Rq7 is hydrogen, -OH,
-CN, -CONH2, a branched or unbranched, optionally 10 substituted
C1-C4-alkyl, C1-C4-alkoxy, C3-C7-cycloalkyl or -O-CO-C1C4-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 Rq6 and Rq7
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, Rq8 is
hydrogen, a branched or unbranched, optionally substituted C1-C4alkyl,
CO-C1-C4-alkyl, S02-C1-C4-alkyl or CO-O-C1-C4-alkyl radical 20 or an
optionally substituted aryl, CO-aryl, S02-aryl, CO-O-aryl, COalkylene-aryl,
S02-alkylene-aryl) CO-O-alkylene-aryl or alkylene-aryl radical, Rq9~ Rq10
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-cycloalkyl radical or a
CO-ORq14, O-Rq14, S_Rq14, NRq15Rq16 or CO-NRp15Rq16 radical, or the two Rq9
and RqlO radicals in the structural element Iql4 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 Rq11 is 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-Rql4, O-Rq14,
S_Rq14,   -166 NRA15RA16 or CO-NRA15RA16 radical, RA17 in the structural
element IA16 the two radicals RA9 and RA17 together are a 5- to 7-membered
saturated, unsaturated or aromatic heterocyclic 5 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 ~ Z2~ Z3~ Z4 10 are, independently of one
another, nitrogen, C-H, C-halogen or a branched or unbranched, optionally
substituted C-C1-C4-alkyl or C-C1C4-alkoxy radical, Z5 is NRA8) oxygen or
sulfur. 15 



20 4. 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 E1 and E2 having the following meanings: E1 a
partial structural element of the formula IE1 -(XE)i-(CH2)c-CRE1
RE2-(CH2)d-(YE)I- IE1 25 and E2 a partial structural element of the formula
IE2 -(NRE3)e-(CRE4RE5)f-(QE)k-(CRE6RE7)g-(NRE8)h- IE2 , 30 where c, d,f,g
are, independently of one another, 0, 1 or 2, 35 e, h, i, k, I, are,
independently of one another, 0 or 1,    5 10 15 20 - 167  XE, QE are,
independently of one another, CO) CO-NRE9, S, SO, S02, S02NRE9, CS,
CS-NRE9, CS-O, CO-O, O-CO, O, ethynyl, CRE10_O_ CRE11, CRE10RE11 ~
C(-CRE10RE11 )~ CRE10=CRE11 CRE10(ORE12)_CRE11, CRE10_CRE11(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, 



YE is -CO-, -NRE9-CO-, -SO-, -S02-, -NRE9-S02-, -CS-, -NRE9-CS-O-CS- or
-O-CO RE1 ~ RE2, RE4~ RE5~ RE6~ RE7 are, independently of one another,
hydrogen, halogen, a hydroxyl group, a branched or unbranched, optionally
substituted C1-Cg-alkyl, C1-C4alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl or
alkylene-cycloalkyl radical, a (CH2)w-RE13 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 RE1 and RE2 or RE4 and RE5 or RE6 and RE7 together
are a 3- to 7-membered, optionally substituted, saturated or unsaturated
carbocyclic system, where 25 w is 0, 1, 2, 3 or 4, 30 RE3~ RE8~ RE9 are,
independently of one another, hydrogen, a branched or unbranched,
optionally substituted C1-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, S02-aryl, CO-hetaryl or
S02-alkylene-aryl radical, 35 RE10) RE11 are, independently of one another,
hydrogen, a hydroxyl group, a branched or unbranched, optionally
substituted C1-Cg-alkyl, C1-C4   -168 alkoxy, C2-Cg-alkenyl, C2-Cg-alkynyl
or alkylene-cycloalkyl radical or an optionally substituted
C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or hetarylalkyl radical, 5 RE12
is hydrogen, a branched or unbranched, optionally substituted C1-Cgalkyl,
C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical, 10 RE13 is hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg-alkyl, C1-C4-alkoxy, -arylalkyl,
-O-alkylene-aryl or O-aryl radical, an amino radical with primary or, where
appropriate, secondary or tertiary substitution, an optionally C1-C4-alkyl-
or arylsubstituted C2-Cg-alkynyl or C2-Cg-alkenyl radical, a C5-C12 15
bicycloalkyl, Cg-C1 g-tricycloalkyl radical, a CO-O-RA14 radical, or a 3to
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 20 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. 25 5. A compound as claimed in
any of claims 1 to 4, wherein the spacer structural element E used is a
structural element of the formula IE1 E2 -E2-E1- IE1E2 30 and E1 and E2
have the following meanings: E1 a partial structural element of the formula
IE1 



35 -(XE)i-(CH2)c-CRE1 RE2-(CH2)d-(YE)I- I E1 and   - 169  E2 a partial
structural element of the formula IE2
-(NRE3)e-(CRE4RE5)f-(QE)k-(CRE6RE7)g-(NRE8)h- IE2 , 5 where c, d,f,g are)
independently of one another, 0, 1 or 2, 10 e, h, i, k, I are,
independently of one another, 0 or 1, XE, QE 15 are, independently of one
another, CO, CO-NRE9, S, SO, S02) S02NRE9, CS, CS-NRE9, CS-O, CO-O, O-CO,
O, ethynyl, CRE10_p_CRE11 ~ CRE10RE11 , C(=CRE10RE11 ), CRE10=CRE11,
CRE10(ORE12)_CRE11 ~ CRE10_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-, -S02-, -NRE9-S02-, -CS-, 25
N RE9-CS-, -O-CS- or -O-CO RE1, RE2, RE4, RE5, RE6~ RE7 are, independently
of one another, hydrogen, halogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg30 alkyl, C1-C4-alkoxy,
C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene cycloalkyl radical, a -(CH2)w-RE13
radical, an optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl,
hetaryl, hetarylalkyl, Oaryl or O-alkylene-aryl radical, or, independently
of one another, in each case two radicals RE1 and RE2 or RE4 and RE5 or RE6
and 35 RED together are a 3- to 7-membered, optionally substituted,
saturated or unsaturated carbocyclic system,   



- 170  where w is 0, 1, 2, 3 or 4, 5 RE3, REB, RE9 are, independently of
one another, hydrogen, a branched or unbranched, optionally substituted
C1-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
10 aryl, CO-aryl, S02-aryl, CO-hetaryl or S02-alkylene-aryl radical, RE10~
RE11 are, independently of one another, hydrogen, a hydroxyl group, a
branched or unbranched, optionally substituted C1-Cg-alkyl, C115 C4-alkoxy,
C2-Cg-alkenyl, C2-Cg-alkynyl or alkylene-cycloalkyl radical or an
optionally substituted C3-C7-cycloalkyl, aryl, arylalkyl, hetaryl or
hetarylalkyl radical, RE12 is hydrogen, a branched or unbranched,
optionally substituted C120 Cg-alkyl, C2-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, 25 optionally substituted
C1-Cg-alkyl, C1-C4-alkoxy, arylalkyl, -O alkylene-aryl or -O-aryl radical,
an amino radical with primary or, where appropriate, secondary or tertiary
substitution, an optionally C1-C4-alkyl- or aryl-substituted C2-Cg-alkynyl
or C2-Cg-alkenyl radical, a C5-C12-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   - 171  substituted, or another, optionally
substituted, saturated, unsaturated or aromatic ring may be fused onto this
ring. 6. The use of the structural element of the formula IGL 5 -G-L I G L
to prepare compounds which bind to integrin receptors, 10 where G and L
have the following meanings: 



L a structural element of the formula IL -U-T I L 15 where T is a COOH
group or a radical which can be hydrolyzed to COOH and 20 -U- is
-(XL)a-(CRL1 RL2)b-, -CRL1=CRL2-, ethynylene or =CRL1-, where a is0or1, b
is 0, 1 or 2 25 XL is CRL3RL4, NRLS, oxygen or sulfur, RL1, RL2~ RL3, RL4
are, independently of one another, hydrogen, -T, -OH, -NRL6RL7, 30 -CO-NH2,
a halogen radical, a branched or unbranched, optionally substituted
C1-Cg-alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl, C3-C7cycloalkyl,
-CO-NH(C1-Cg-alkyl), -CO-N(C1-Cg-alkyl)2 or C1C4-alkoxy radical, an
optionally substituted C1-C2-alkylene-T, C2-alkenylene-T or C2-alkynylene-T
radical, an optionally 35 substituted aryl or arylalkyl radical or, in each
case independently of one another, two radicals RL1 and RL2 or RL3 and RL4
or) where appropriate, RL1 and RL3 together are an optionally   -172
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 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, S02-C1-Cg-alkyl or CO-C1-Cg-alkyl
radical or an optionally substituted CO-O-alkylene-aryl, S02-aryl, CO-aryl,
10 S02-alkylene-aryl or CO-alkylene-aryl radical, G a structural element of
the formula IG Rc Re G ~N X y~r ~~ I~ R" R5 



G G 15 where the structural element G can be incorporated in both
orientations, and 20 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, 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
CRG3RG4, 30 where RG1 is hydrogen, halogen, a hydroxyl group or a branched
or   - 173  unbranched, optionally substituted C1-Cg-alkyl or C1-C4-alkoxy
radical, RG2 is hydrogen, a hydroxyl group, a branched or unbranched, 5
optionally substituted C1-Cg-alkyl, C1-C4-alkoxy, C3-C7 cycloalkyl or
-O-C3-C7-cycloalkyl radical or an optionally substituted aryl, -O-aryl,
arylalkyl or -O-alkylene-aryl radical and RG3~ RG4 10 are, independently of
one another, hydrogen or a branched or unbranched, optionally substituted
C1-Cg-alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl or C1-C4-alkoxy radical or the
two RG3 and RG4 radicals together are a cyclic acetal -O-CH2-CH2-O- or
-O-CH2O- or the two RG3 and RG4 radicals together are an optionally 15
substituted C3-C7-cycloalkyl radical, RG5,RG6~RG7~RG8 are, independently of
one another, hydrogen, an amino or hydroxyl group, an HN-CO-RG9 radical, a
branched or unbranched, optionally substituted 20 C1-Cg-alkyl or
C1-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
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 25 heteroatoms O, N, S, and RG9
is a branched or unbranched, optionally substituted C1-Cg-alkyl or
C1-C4alkoxy radical or an optionally substituted aryl, hetaryl, arylalkyl
or hetarylalkyl radical. 30 7. A drug comprising the structural element of
the formula IGL 



-G-L I G L 35 where G and L have the following meanings: L a structural
element of the formula I~   -174 -U-T where IL 5 T is a COOH group or a
radical which can be hydrolyzed to COOH and -U- is -(XL)a-(CRL1 RL2)b-,
-CRL1=CRL2-~ ethynylene or =CRL1-, where 10 a is0or1, b is 0, 1 or 2 XL is
CRL3RL4, NRLS, oxygen or sulfur, 15 RL1 ~ RL2~ RL3~ RL4 are, independently
of one another, hydrogen, -T, -OH, -NRL6RL7, -CO-NH2, a halogen radical, a
branched or unbranched, optionally substituted C1-Cg-alkyl, C2-Cg-alkenyl,
C2-Cg-alkynyl, C3-C7 20 cycloalkyl, -CO-NH(C1-Cg-alkyl),
-CO-N(C1-Cg-alkyl)2 or C1C4-alkoxy radical, an optionally substituted
C1-C2-alkylene-T, C2-alkenylene-T or C2-alkynylene-T radical, an optionally
substituted aryl or arylalkyl radical or, in each case independently of one
another, two radicals RL1 and RL2 or RL3 and RL4 or, 25 where appropriate,
RL1 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, 30 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, S02-C1-Cg-alkyl or CO-C1-Cg-alkyl radical or an
optionally substituted CO-O-alkylene-aryl, S02-aryl, CO-aryl, 35
S02-alkylene-aryl or CO-alkylene-aryl radical, G a structural element of
the formula IG 



- 175  R G RB G N ` XG. I YG r 6 R5 G G where 5 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, 10 or carbon in the case where structural element
G is connected to structural element L via XG by a double bond, 15 YG is
CO, CS, C=NRG2 or CRG3RG4, where RG1 is hydrogen, halogen, a hydroxyl group
or a branched or 20 unbranched, optionally substituted C1-Cg-alkyl or
C1-C4-alkoxy radical, RG2 is hydrogen, a hydroxyl group, a branched or
unbranched, optionally substituted C1-Cg-alkyl, C1-C4-alkoxy, C3-C7 25
cycloalkyl or -O-C3-C7-cycloalkyl radical or an optionally substituted
aryl, -O-aryl, arylalkyl or -O-alkylene-aryl radical and RG3~ RG4 are,
independently of one another, hydrogen or a branched or 30 unbranched,
optionally substituted C1-Cg-alkyl, C2-Cg-alkenyl, C2-Cg-alkynyl or
C1-C4-alkoxy radical or the two RG3 and RG4 radicals together are a cyclic
acetal -O-CH2-CH2-O- or -O-CH2   - 176  O- or the two RG3 and RG4 radicals
together are an optionally substituted C3-C7-cycloalkyl radical,
RG5,RG6,RG7~RG8 5 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 C1-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 RG8 radicals together are an optionally
substituted, 



10 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-C415 alkoxy radical or an optionally
substituted aryl) hetaryl, arylalkyl or hetarylalkyl radical. 8. 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
20 pharmaceutical excipients. 9. The use of the compounds as claimed in any
of claims 1 to 5 for producing drugs for the treatment of diseases. 25 10.
The use of the compounds as claimed in any of claims 1 to 5 as integrin
receptor ligands. 30 11. The use as claimed in claim 10 of the compounds as
claimed in any of claims 1 to 5 as ligands of the aV(33 integrin receptor.
12. 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.
35 13. The use as claimed in claim 12 of the compounds as claimed in any of
claims 1 to 5 for the treatment of diseases in which the interaction
between aU(33 integrin and its natural ligands is excessive.   - 177  14.
The use as claimed in claim 13 of the compounds as claimed in any of claims
1 to 5 for the treatment of atherosclerosis, restenosis after vessel
injury, angioplasty, acute kidney failure, angiogenesis-associated
microangiopathies, 5 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.
.A.Ay.Ay.Asf.A&A.A`.AL,.A.A.A9.A`.As.A%.As%.A`.As.AL..As,Y.A9.A_.A.As.As_.A
_.A.AL.AL_.As%.A_.A.AUl.A.AUY.A`_.Ar.A%.A9.?.A`.An.AM.A9_.A,.A9U.Ai.A.AVU.A
e,B.A}.A}.AQi.AHL.A+&.AiS.A.Ae.A0r.Af0f.As,B.ACm.Af,.A@f.Ayi@.A.AV.AC_.AMm.
AVL.Ay0,*.AeZ.A>%.Af&f.A!,.A{f.Aq
.AS.A=S.A@KSU.AS.Ay.A).A.A.A`f.Ae.Ay.A.A.AS.AR.Al
.Ah.A@.A9.A_.A.AL.AL.AL.As,E.A.A.A%.Asn.AL.A@.A%.ALS.Af.As3l.ASY.AE.A9.Ayy.
A%.A.A.A9.A,.As.AU
.AL.As9.AL.A.A@2.A&y.A`S.A9@.A9fy.ALy.AL._.A.A.A9fe.Ar.A.A.A`S.A.A.A9[.ASS.
A`,.A%.As.AL{,.A`A@y.As.Ahr.A,E.AL.ALS.A`A.A9f.A`@.A&e.ASy5.AL.ASr.A9@.AL.A
&Uf.A9@.A&S.A&.A9.@.AS9.A9.AL.A[S.A,.A&S.AL.Af.Ayl.A.y.AL@2. #$Z$2b *+<
N^aN?|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]cLa]ca]ca]ca]ca]ca]ca]ca]caU]ca!j#9W!#.2`%/AhUc{vqlgb]X]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca!c G
@!a!g!j!!"$$d$&'3'()))5*8*C*T*{*|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca!{*+-.7//
//0111e2669o:U;`;d;<<;
>~>>>>z???K@@IAKA}xsnid_Y]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]ca!KALC^CcDFHJKLLLLMMNNNOO
6P9PPQQS&V8VXwYXZ%[[[<\}xsnid_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]ca!<\\]] 



_____v`````````SbbKcccdeeffgghOii9j{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!9j<jj
jlunoooooooop$s&s8stt~vvv_w)yzzzz4{y{{H}K}zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]c6a]ca]ca]ca]ca]ca]ca]ca]ca
]ca!K}N}~~~N26>BDFQUY\gjlp}}wrmga[Vkfa\W]caU]caU]caU]ca]ca]caU]caU]ca]caU]c
aU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca
ztoid^YSmga[VkfU]ca]caU]ca]caU]ca]caU]caU]caU]caU]ca]ca]caU]ca]caU]ca]caU]c
a]ca]caU]caU]ca]caU]caU]ca]caU]caU]ca]ca]caU]ca]ca
%(*/=AGX^`eikqtv{vpkfa\WRmga[V]ca]ca]ca]ca]ca]caU]ca]caU]caU]caU]caU]caU]ca
U]caU]ca]caU]caU]caU]ca]caU]ca]caU]caU]caU]ca]caU]caU]ca]caU]ca]ca"UvXA=OQ}
xsnid_Za]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Qo  a)
1}xsnid_Za]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1g"O}-OBC  %05u9
f|wrmhc^Ya]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!fz\z58aeLVafUp#}xsnid_Za]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca!#AbQ[
'79U]q~xrmhc^Xnid_Za]U]ca]ca]cHa]c$a]caU]caU]ca]ca]ca]caU]ca]ca]ca]caV]ca]c
aU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
Tsogyl!RNP}xsnid_Za]U]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca!P67:>A9<zx\$z
}xsnid_Za]U]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!z 0Wkv~F
>Xz}EV~|wrmhc]Xa]]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caV]ca]ca]c
a]ca]ca]ca]ca]ca]ca!!!!#####%%%'''''){vqkfa\Wa]ca]ca]ca]ca]c^a]ca]ca]ca]ca]
ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca!)
))++++,----////112233455577888:::{upkfa\Wa]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca!:<(<-<>>!> @+@0@B
BBDDDEEEGGGIIIKKKKKMMMO|wrmhc^Ya]]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!OOOQQQSSSUUUWWWy
YYYp[{[[[\\]]]]]'])],]2]4]|wqlgb]WaU]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!4]k]q]]]]]]]
]]]]]]]]]^^^^^(^^^^^^^^__~ytoje`[Vlgb]Wa]ca]ca]ca]ca]cHa]ca]ca]ca]ca]ca]caU
]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca _
_*_G_s_u_|_______________``!`%`+`9`<`B`H`J`Y`[`~ysnhb]Wlgb]Wa]U]ca]caU]caU]
ca]caU]ca]caU]ca]ca]ca]c
a]caU]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
[`j`p`r`````````a$a&a.a1aIaTaYa|aaaaa&bQbbbbccEc|wrmhc^Ylgb]Wa]U]]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca
U]ca]caU]ca]ca]ca EcFcNcRcvc|ccccccdd
dEdGdPdRdTdVdrddddddddddddd}xsmhc^Ylgb]Wa]U]]ca]ca]ca]caU]ca]ca]caU]c
a]c^a]ca]ca]ca]caU]ca]ca]c
a]c&a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c,a]c$a]caU]ca]caU]ca
dddddeeee"e-e2e5e=e?eFeYe\e^ebeeeeeeeeeeeeeeztoje`[Ulgb]WU]ca]ca]ca]ca]ca]c
aU]ca]ca]ca]ca]c^a]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca
]ca]ca]c&aU]c a
eeeff$fQfSf]fdfwfxfffffffgggIgUgkgyggggggggDjOjzupkfa\WU]]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]cNa]caU]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]
ca]ca]ca]ca!Oj`kkkpkkkkkkkkkkkkkl2lGlTlXl\lalfljlpltllllllztnic^XSzupkf]caU
]ca]caU]ca]caU]caU]ca]caU]caU]ca]caU]caU]caU]caU]ca
U]c^a]c^a]ca]caU]ca]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca]calllllllllllll6m8m<m>
mn/pAprr5vwxzz{"|%|(|u|wrmhc^YTkf]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caU]caU]ca]caU]caU]ca]c^aU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca  "&,68;
TY^`dfimotw|~ysnhb\VQhc^]caU]caU]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]caU]caU]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]caU]ca]caU]ca]ca:c@xW{9:LJMzup
kfa\WaU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caU]caU]ca]caU]ca!MEl9Bcgis|vpke_YTkfa\]caU]caU]caU]ca]caU
]caU]caU]caU]ca]caU]caU]ca]ca]c^aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca
DFUW"*?LOUzupkfa[Vke_YTkfa\]]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]
caU]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]caUX_gnrw#')+9;
>{vqlga\Vke_YTkfa\]U]c a]c aU]c a]ca]c
a]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]c
aU]ca]caU]caU]ca]ca>FW[]egiruwy}ztoic\VQke_]caU]ca
UV]caV]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]c
a]caU]c a]c 



aU]c aU]caU]c a]caU]ca $&>[bfn|{vpke`[Vke_]ca]ca]ca]caU]ca]c aU]ca]caU]c
a]c aU]c a]caU]c
a]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca$%&,.035
MOQSWY[\azuoje_ZTcU]ca]caU]ca]ca]caU]ca]ca]ca]caU]caU]ca]ca]caU]ca]caU]ca]c
a]c a]caU]ca]ca]c aU]c a]c a]ca]ca]ca]caU]ca]ca]caU]ca
=@DEHJ\aervyz{~ytnid_ZUcU]ca]c a]ca]c a]caU]ca]c a]ca]c a]ca]c
a]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]ca]caU]c a]caU]ca]caU]ca]ca
"#'+-134|wqlfa[Uid_ZUcUU]caU]ca]caU]ca]c$aU]ca]ca]ca]ca]caU]c aU]ca]c
aU]ca]caU]caU]c a]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca !$),/169;
@AOPZy~ysnid_ZUcU]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]caU]caU]caU
]ca]c$a]c$a]ca]ca]c$aU]ca]ca]ca]ca]caU]caU]ca]ca]ca
TY[u9>#0zupkfa\Wid_ZUcU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]c^a U]c^aU]caU]ca]ca03}%9>'X;
n8N`DlL}xsnid_ZU]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Bp4S#Y[a[BN}xsnid_ZU]]c]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!N00/K$`/!Hjp79QTB9Q*X}xsnid_ZU]]c]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]ca!
wO_bHci24 *
oubbY}xsnid_ZU]]c]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]ca!#x~:5@8U!!$@&v&X(Z(b(P))G**6+d-k.
..|wrmhc^YU]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]c 



a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!.000001
2B36788999t<-=q=|?%@(@v@x@y@@VBDE<FFFFG|wrmhc^YU]]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!GGGJHRH
xIzIIK@LLMMM9NNNxPPPQ@RRRSSSqTTuVVWXXzupkfa\WU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caV]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
XXX+YZ%ZZ*[p[u[[[
\\^____yaacTdWddfdgghhXhhOiZi|wrmhc^XU]]V]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca!ZiijCkkm
n2op"pYq[qRrgrjrvrrstu?uJuuvvwwxxxy|}}{vqlgb]XU]]]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]caV]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!}^`N&)|
Y<D=}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!T5MP(2j}xsnid_ZU]]]]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]ca!N69/]`x9IaH
wh}xsnid_ZU]]]]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]ca!yR"v2-Zp6$,}xsnid_ZU]]]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!Y3jmR8fnW_}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!2!LR<Qz:/0}xsnid
_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!067C4!2'(+s&}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca!{Ix .  LC
Bk.8$E&}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!E&(()+f.=/f/i//0000=1@1[11122*3
E3H33334444&5)5D5}xsnid_ZU]]]]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]ca!D5555n667!7$7777#8J8g
888999:<:W:::::K;r;
;;<4<<}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<<<k==>.>>>>c???@2@@@@@aA|AAAB+B
BBBB8CYCaCqCD}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!DE(EEFF-GKH[HHHiIIJK KK
LLMMiNNOPPVQQdRoSTTT0U}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!0UVV"W*WWWXXYYYY
YmZZ,[J[M[[\#\;
\Z\>]@]M]]]^^^__}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!__`&```Ca6bEchccdpdddK
e^eeee0f2f5f8f;
fNfqffffghhj}xsnid_ZU]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!jllol}llllllmm(m.mtmmmmmmp
p3r\r_rhrjrlrrrzrrrKsQs|vqkfa\WU]]ca]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Qsssshtttztouv
xyyz{{{{{{,|\||}}6>B%}xsnid_ZU]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!%
"$(,.0>CEKN]`bfqsxz{vpke_ZT}xsnid_U]ca]caU]caU]ca]caU]ca]caU]caU]ca]ca]caU]
ca]caU]ca]ca]caU]ca]caU]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]ca]ca#%).{vp
ke`[U}xsnid_UU]ca]ca]caU]ca]caU]ca]ca]caU]ca]caU]caU]ca]caU]ca]caU]caU]ca]c
aU]ca]caU]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca.0=EPWY^bdfwy06=bhzupkfa\Wnid
_UU]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca
U]ca]caU]caU]ca]caU]caU]caU]ca]ca fsyb_:
,_69vwy|}xsnid_ZUU]]c]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]ca!(x*jY-`BES~%{}xsnid_ZUU]]c]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]ca!Azj}'PY\b0(g}xsnhb\WUU]]caU]caU]caU]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!!`
h:'2`*7Fm{vqlgb]XUU]]]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]caU]ca]ca]caU]ca!mp<[B5Y_Yz+W={vqlgb]XUU]]]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU
]ca]ca]ca]ca]ca]ca]ca]ca!=B5Y_Yz+W={vqlgb]XUU]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caeG
)*10% h&'()-`#10% h&'()-L10% h&'()-&10% h&'()-`10% h&'()-
>p10%^h^h&'()-Zh`10%&'()-Z #$QZbC)*10% h&'(@f#10% h&'()-!v@Y&$10%&'()-
@Y&$10% ) &'()-"@10% h&'()-810% h&'()-110% h&'()-$2b dE)*10% h&'(&3#10%
h&'()- s$#10% h&'()- !10% h&'()-#10% h&'()-#10% h&'()-f#10% h&'()-z'()*+<
b@*10% h&!`%10%55&'()- ,#10%5&'()-f10%5&'()-yM10%5&'()-M 10 h 10 h 10
hLL9z#10% h&'()-   N^aNaBb@*10%
h&!#10%5&'()-3910%5&'()-F10%5&'()-yz#10%5&'()-Gff&10%5&'()-!``%10%55&'()-
N?}[9b@*10!\3.%10%55&'()-3!~s*%10%k5k5&'()-'10%5&'()-!y`L!%10%ff&'()-!tL!%1
0%55&'()-#10%5&'()-ghij}rP1YS10% h&'()-!y10%hh&'()-!y10%&'()- 10p5p5 10p5p5
10p5p5!8&10%p5p5&'()-3#10%5&'()-3#^?rP1YS``l%10%
&&'()-!a`l%10%hh&'()-!t99%10%hh&'()-10% h&'()-#10% h&'()-10%
h&'()-9W}^?rP1YS,#10% h&'()-f810% h&'()-l110% h&'()-&*10% h&'()- 



!0`&10%hh&'()-!t`&10%hh&'()-W !#.bCYS10%&'()- fL10%&'()-M 10 h 10 h 10
h910% h&'()-6f10% h&'()- f2y#10%
h&'()-.2`dEbCYS10%&'()-Y,z10%&'()-@10%&'()-S10%&'()-10%&'()-10%&'()-%/AhdEb
CYS10%&'()-  M10%&'()-YM10%&'()-F10%&'()-Fs10%&'()-s910%&'()-h{0Uc|];
bC!5&10%&'()-310%&'()- `s!&10% &'()-Y!6`s!&10%&'()-Y!,`s!&10%&'()-Y
Ss!&10%&'()-YuV7310%"&'()-s10%"&'()- 10%"&'()-10%"&'()- 10 10
10!(`5&10%&'()- G  {\:uV7!@Ll%10%""&'()-10%"&'()-
k&10%EJE&'()-!&10%""&'()- K&10%%%&'()- .&10%&'()-  @!a!g!j!!a?uV7!!0y*
10%""&'()-9(10%"&'()-f`'10%"&'()-y$10%"&'()-3!L
%10%""&'()-Tf10%"&'()-!~"""$$$$$xj\N/10%&'()- 10"" 10"" 10""!&,5%10%""&'()-
I&,5%10%##&'()-)!`&3.&10%""&'()-S!S&3.&10%""&'()-S$d$$%&'3'{Y:\N/S10%&'()-!
IsS&10%&'()-y!,```&10%&'()-9!```&10%&'()-9
@``&10%&'()-9f,10%&'()-g3''()))5*z[<\N/2z#10%&'()-S010%&'()-y,#10%&'()-!\sY
(&10%&'()-S!,`s &10%&'()-s!,'s
&10%&'()-s5*8*@*A*B*C*T*{*+eC!f%10%&'()-10%&'()-y,10%&'()-101010
L6@10%&'()-710%&'()-++--..7/wX6eC!%#10%&'()-y`sS %10%&'()-!@&sS
%10%&'()-!X0L&&10%&'()-!NL&&10%&'()-!.`f%10%&'()-7/b////00a?eC!!N5&10%&'()-
y210%&'()-F110%&'()-/10%&'()-!@0)%10%&'()-)%10%J&'()-0111111e23rS1!;
.L@-&10%&'()-yS 10%`&'()-l@10%`&'()-!10%99&'()- 10 10
10!S`5&10%&'()-3v566899zX9rS1!;.`$&10%`&'()- !S`$&10%&'()- !@$&10%&'()- sf#
10%`&'()-!p`L@-&10%&'()-y!X`L@-&10%&'()-y9o:R;S;T;U;`;d;<rS4!,
10%B&'()-f3S10%B&'()-!C010%=B=B&'()-l 10 10 10!D8%10%&'()-3 10%`&'()-<<=+>;
>~>>{\=rS4!`10%B&'()-10%B&'()-
;`9%10%55&'()-!D09%10%>B>B&'()-!(9%10%"B"B&'()-10%B&'()->>>z???K@dErS4!&'z#
10%B&'()-$10%B&'()-G
"m10%B&'()-#10%B&'()-*10%B&'()-s#10%B&'()-K@@IAKADBICJCKCzXJ<4! 10eBeB
10eBeB!k`3%10%eBeB&'()-z!X3%10%RBRB&'()-z!`/%10%&'()-s!a/%10%BB&'()-sY+y#10
%B&'()-KCLC^CcDFFGHoM+4!f`&10%&'()-:!k&10%&'()-:!f0 



&10%&'()-!\ &10%&'()-f#10%z&'()-10%z&'()-
10eBeBHJJKLLLaB+4!f`&10%2#10%z&'()-z010%z&'()-f/`10%z&'()-3+#10%z&'()-0"&10
%z&'()-!~"&10%&'()-LLMMMMMNNuV7f`fs10%&'()-#10%&'()-10%&'()- 10 10
10!t7%10%&'()-410%z&'()-NN]OOO6P9PaBuV7f`sY10%&'()-"10%&'()- @10%&'()-
```%10% &'()-!a``%10%&'()-10%&'()-
9PP-QQQ~RS^<uV7f`!~`&'%10%&'()-@!t&'%10%&'()-@s$ 10%&'()- `s &10%&'()-!ys
&10%&'()-`10%&'()- SS8U#V$V%V&V8V}oP7f`!~`&'%10%10%&'()- 10## 10## 10##!`
.&10%##&'()- !t` .&10%&'()- !p .&10%&'()- 8VWXwY#ZXZ%[wV4P7f`!y &10%&'()-
p`&10% &'()-#!p&10%&'()-!ys&&10%&'()-!`S%10%&'()- !S%10%&'()-
%[[[<\\%]]]_=/7 10!y05&10%&'()-- t5&10% &'()--!py/&10%&'()-,f10%&'()-
):10%&'()- %#10%&'()-z]]]] ____gH7
10!y0#10%z&'()-s#10%z&'()-y@10%z&'()-f#10%z&'()-f10%z&'()- 10 



10__v`````_>H7 10! `10%##&'()- !`10%@@&'()-  K`10%&'()- )
310%z&'()-#10%z&'()-@910%z&'()-`yaSbbKcccczXJ<7 10 10
10!f7%10%&'()-94z#10%z&'()-y!k0%10%&'()-!~`Y(&10%&'()-!yY(&10%zz&'()-cccdee
efoN/7F#10%&'()-S f`s&10%9&'()-!ks&10%&'()-10%&'()-3!%10%&'()-@10%&'()-
10ffgghOii}^</7F!~0%10%&'()-,#10%&'()-!~%&10%&'()--!s!&10%&'()-@y#10%&'()-S
10%&'()-i9j<jjjjjj}kb@F!!,%10%&'()-10%&'()- 10 10
10&99z#10%&'()-g710%&'()-4#10%&'()-y}ktllimunooxV7b@``&10%!&'()-!t`&10%&'()
-!k`s&10%&'()-!ks&10%&'()-
`,%10%+&'()-)!`,%10%&'()-ooooppqwX6b@!p`L0%10%&'()-``*%10%
&'()-!t`*%10%&'()-!s$!10%@@&'()-!ts$!10%&'()-!
s$!10%&'()-q!s"s#s$s&s8sttuV7! s10%&'()-#10%&'()-y10%&'()- 910%&'()-M 10 10
10!t``L0%10%&'()-tu~vvv_w)y}^?uV7!s"&10%&'()-s#10%&'()--10%&'()-@#10%&'()-!
f`&10%&'()-`!a&10%&'()-`)yzzzz1{2{3{4{aSE7! 10 10
10!ys7%10%&'()-S4-10%&'()-1z#10%&'()-yss010%&'()-@,#10%&'()-4{N{y{{||H}}^<S
E7! 10!D``%10%&'()-0`%10%e&'()-!6`%10%&'()-
10%&'()-10%:&'()-Z!s10%E7E7&'()-ZH}K}N}y~~~~}^?SE7!
10!L)10%&'()-y(10%&'()-!6`L@&10%&'()-L!1L@&10%&'()-L`10%&'()-y10%&'()-~NdE:
/ 10 10L3:10%&'()-f810%&'()-3f5M10%&'()-3L&3 10%&'()-py-10%&'()-y
+`10%&'()-2xV7/ 10s#10%&'()-S!+y
10%ff&'()-s910%&'()-S10%&'()-10%&'()-,10%&'()- 



102BDQU\jwU37/ 1!S9!f10%CC&'()-G!9!f10%
&'()-G!hY10%&'()-!@Y10%&'()-!`@10%&'()-s!@10%&'()-sjp}wU37/
1!110%&'()-!s-10%PP&'()-!s-10%KK&'()-!&&10%UU&'()-!
&&10%&'()-!9!f10%&'()-GzX67/ 1!!310%&'()-!310%nn&'()-!a0F10%&'()-3!
F10%YY&'()-3!110%&'()-`110%&'()-(/wU37/ 1!!! 10%&'()-!8l! 10%&'()-!!
10%&'()-!0! 10%{{&'()-! ! 10%&'()-!0! 10%++&'()-/DGX^kqwU67/
1!F`!10%C&'()-!N10%&'()-@!%210%3~3~&'()-!)210%&'()-!a`,&10%&'()-
!,&10%&'()- q}^<7/
1!!vB&-10%&'()-FS,10%&'()-!0`'10%mm&'()-`'10%&'()-!LF`!10%++&'()-0F`!10%&'(
)-}rg\= 1!!10%&'()- 10 10
109y10%&'()-!210%`I`I&'()-!210%VV&'()-`&-10%&'()-F"UaBg\= 1!! 10%&'()-g``
&10%&'()-!D8` &10%&'()- 



10%&'()- 10%&'()-@10%&'()-Uavy|[9g\= 1!!@L,%10%&'()- pL,%10%7W7&'()-!yL
%%10%&'()-SL"10%&'()-!;`%10%&'()- k`%10%2C2&'()-y}rg\= 1!!10%g&'()- 10 10
10yF: 10%&'()-!S9l7%10%&'()-z510%&'()- !@`L,%10%&'()-dEg\=
1!!10%g&'()-Yf10%g&'()-3Z 10%g&'()- m10%g&'()-, 10%g&'()-10%g&'()-X1wU6g\=
1!110%g&'()-!~.%10%gg&'()-!,`&10%&'()-!(`&10%&'()-!(&10%&'()-!&
10%EE&'()-qR3 1, 10%B&'()-10%B&'()-!10%BB&'()- 10gg 10gg 10gg!N4%10%gg&'()-
4%10%&'()-=VwV4qR3 1!Ss&10%BB&'()-M
s&10%}f}&'()-M!@`&10%:B:B&'()-f!D,&10%>B>B&'()-f!D0 &10%>B>B&'()-!@A
&10%:B:B&'()-A=wUG93 1! 105B5B 105B5B!;
`s4%10%5B5B&'()-!D0s4%10%>B>B&'()-!N0s-&10%HBHB&'()-S!D5s-&10%>B>B&'()-S!I0
s&10%CBCB&'()-MOQorS43 1#10%&'()-9m 10%&'()-  s10%&'()-!#10%~~&'()-
#10%&'()- 10%s&'()- 105B5B 



x}[:43 1
t0sl(%10%&'()-!ysl(%10%&'()-!ps"%10%&'()-!a%10%&'()-@Y#10%&'()-10%&'()-Fawi
[M3 1 t0sl(%10% 10 10
10!p`s4%10%&'()-,!ps4%10%&'()-,!k`s-%10%&'()-!~s-%10%&'()-a[a?M3 1
!as&%10%&'()-! m%10%{{&'()-y10%&'()- 10%&'()-Gl-10%&'()-10%&'()-[)}^?M3 1
s)10%&'()-%#10%&'()-!\s@%10%&'()-s10%&'()-#10%&'()-!k0s&%10%&'()-F  rS4
1s#10%z&'()-10%z&'()- 10 10 10!p`s0%10%&'()- !as0%10%&'()-
+#10%&'()-,a?rS4 1!yL!&10%zz&'()-!f%10%&'()-#10%z&'()-g10%z&'()-
9#10%z&'()- 10%z&'()-wUG94 1 10
10!k`s3%10%&'()-!ks3%10%&'()-!~,/%10%zz&'()-g!~0L!&10%&'()-!~`L!&10%&'()-1g
k"rP.4!af%10%gg&'()-S!f0&10%&'()-!a&10%&'()- 



"10%g&'()-y#10%g&'()-10%g&'()- 10O}zX9.4!a&410%g&'()-
!y0%10%&'()-S!t)%10%&'()-@!y"&10%&'()-, f10%g&'()-!a`f%10%&'()-S}-OuV4!!
%10%ZZ&'()--,10%g&'()-S10%g&'()-10%g&'()- 10 10
10!p7%10%&'()-ThBCzX6uV4!!!t`&&10%&'()- !y&&10%&'()-
9$10%g&'()-!L!&10%gg&'()-!t`&10%&'()- !p&10%&'()-   "#$%0rdV7!!!10%&'()- 10
10 10!p7%10%&'()-4310%g&'()-L3y#10%g&'()- 0&&10%g&'()-
05u9a?dV7!!!!p`&10%&'()-f#10%&'()-f0 %10%&'()-! %10%&'()-,
10%&'()-410%&'()-
fzX6dV7!!!y0LF(%10%--&'()-@!LF(%10%&'()-@!f```!%10%&'()-@!\``!%10%&'()-@s:1
0%&'()-3!p`&10%&'()-,fz \uj_@!!!y010%&'()- 10 10 10F:10%&'()-
0L0%10%&'()--!pL0%10%$$&'()---10%&'()-z#zX6j_@!!!f`&10%&'()-,!p&10%&'()-,!p
`sL&10%&'()-!asL&10%&'()-!%10%&'()--#10%&'()-58aedEj_@!!!f`&1,`10%&'()-G)10
%&'()- &'10%&'()-&$10%&'()- #10%&'()-s!10%&'()- LdEj_@!!!f`&17`10%&'()-s6
10%&'()-3z10%&'()-@2910%&'()-010%&'()-y/z10%&'()-LSTUVaf4_=!!!f!
`%10%&'()-! %10%&'()-10%z&'()-10%z&'()- 



10 10 10:10%&'()-Urp{Y7_=!!!!`&10%&'()-!&10%&'()-! %10%zz&'()- %10% &'()-!
%10%rr&'()-yy'10%z&'()-@#_@_=!!!!`Y7  10%z&'()- !-%10%zz&'()--
1-%10%S&'()--y*M10%z&'()-)10%z&'()-SF(y10%z&'()-#AbbC!!!!`@10%T&'()-y10%T&'
()-S10%T&'()-s10%T&'()-` 10z 10z
10z810%z&'()-zbQ[wX9bC!!!!9,z#10%T&'()-S`&10%T&'()-!
`&10%__&'()-!`&10%ZZ&'()-! &10%LL&'()-!
%10%&'()-SrS4!/t10%g&'()-10%g&'()- 10 10
10!t`3%10%&'()-!f3%10%&'()-0-10%T&'()-'7UwU3rS4!!,@#10%&'()-
!,@#10%JmJm&'()- !p,@#10%pp&'()- !,@#10%ee&'()- !_,@#10%  &'()-
!~,@#10%RcRc&'()- U]qxV7rS4!!,@#10%gr&'()- !@y,@#10%cc&'()- !,@#10%cc&'()-
!0,@#10%xx&'()-  @0,@#10%&'()- !4  ,@#10%''&'()- Tsz[<rS4!!6  10%g&'()-
310%g&'()- 1Z10%g&'()-! `*10%BB&'()-l! `*10%CpCp&'()-l!,@#10%}}&'()-
sb@!!!k 



%10%&'()-,10%z&'()-fs10%z&'()-10%z&'()- 10g 10g 10g99'10%g&'()-
o?zX6b@!!!tF(%10%zz&'()-!y0%10%&'()-!y%10%&'()-!k`3%10%&'()-!\3%10%&'()-0
%10%z!&'()-?defgyl}oP1!y#10%:&'()- Y10%:&'()- 10 10
10!t7%10%&'()-f!t0%10%&'()-@!k0F(%10%&'()-l!RxY7oP1!!yF"&10%&'()-S#10%:&'()
-!t&10%::&'()- X0%10% &'()-!\%10%::&'()-!l %10%--&'()-aSE7! 10 10
10!f37%10%&'()-
,1#10%:&'()-9010%:&'()-,*#10%:&'()-@0F"&10%:"&'()-NP67aBSE7!
10#10%&'()-S!as%10%&'()-f#10%&'()- 10%&'()-#10%&'()-f10%&'()-7:>A9<a?SE7!
10!f``@)%10%&'()-!p`@)%10%&'()-##10%&'()-`"10%&'()-#10%&'()-s10%&'()-<rwxyz
}oP1!@#10%g&'()-10%g&'()- 10 10
10!p``4%10%&'()-!f`4%10%&'()-!p``0%10%&'()-ywU3oP1!!t"&10%&'()-!k0&10%&'()-
!k&10%&'()-!f`&10%&'()-!\&10%&'()-!s%10%gg&'()-fxzl^P1!10%g&'()- 10 10
10!y`0%10%&'()- 



!y0%10%&'()- @,#10%g&'()-!k
(%10%gg&'()-\}^<^P1!!f%10%gg&'()-SY10%g&'()-10%g&'()-
`10%g&'()-!`%10%ZZ&'()-!%10%KK&'()-$aB^P1!!&Y+z#10%g&'()-*
10%g&'()-&&'z#10%g&'()-Ss$m 10%g&'()-!~!%10%gg&'()-T#10%g&'()-z
0uj_@!!10%&'()- 10g 10g
10g9L9z#10%g&'()-T!p6%10%gg&'()-S&S2z#10%g&'()-S010%g&'()-Wk~zX9j_@!s10%&'(
)-!<`10%&'()-!`10%77&'()-!c M10%hh&'()-!` M10%&'()-@#10%&'()-,F
>a?j_@!!t9`-%10%;;&'()-!fLf&%10%--&'()--3"y#10%&'()--`l10%&'()-z#10%&'()-
#10%&'()-?XrS1!! %10%&'()-#10%&'()-10%&'()- 1077 1077
1077!p091%10%77&'()-!t91%10%;;&'()-z}EaBrS1!!
%10$z#10%&'()-fs"10%&'()-#10%&'()-s10%&'()-#10%&'()-!kY%10%&'()-EV~zbErS1!!
%10010%&'()-'!010%&'()-)!010%&'()-!t`)%10%&'()-&10%&'()-oR01!!010%&'()-010%
&'()-!010%&'()-010%&'()-!010%&'()-ugYK!!010%& 10 10
10010%&'()-!010%&'()-010%&'()-
<=>?~fJ.K+10%X#&'()-93&+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93
`-10%X#&'()-
`10%X#&'()-?@BWXZpqtT<K+10%+++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X
#&'()-93++qspX<K+10%+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-9
3+10%X#&'()-93sW7K++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93++
+10%X#&'()-93xX@K++++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93+
+'(+>?BpX<K++10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X#&
'()-93BUV[norsW7K++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93+++
10%X#&'()-93xX@K++++10%X#&'()-93+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93++
wjI+
10%&'()-10X#910X#10X#+10%X#&'()-93+++10%X#&'()-93+10%X#&'()-93kK3I10%&'()-:
310%&'()-:3110%&'()-:310%&'()-:3 10%&'()-$%(:;
>pX<I10%&'()-:310%&'()-:310%&'()-:310%&'()-:310%&'()-:3>PQTefiysW7I10%&'()-
:310%&'()-:310%&'()-:310%&'()-:310%&'()-:3yz}xX@I10%&'()-:310%&'()-:310%&'(
)-:310%&'()-:3pX<I10%&'()-:310%&'()-:310%&'()-:310%&'()-:310%&'()-:3,sW7I10
%&'()-:310%&'()-:310%&'()-:310%&'()-:310%&'()-:3,-0KLOdexX@I10%&'()-:310%&'
()-:310%&'()-:310%&'()-:3ehpX<I10%&'()-:310%&'()-:310%&'()-:310%&'()-:310%&
'()-:3dC l-10%M&M&'()-
10%M&M&'()-10101010%&'()-:310%&'()-:3oW7C}10%M&M&'()-R3V|}10%M&M&'()-R3}10%
M&M&'()-R3V|&}10%M&M&'()-R3}10%M&M&'()-R3 #:;
>UsW7C}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'
()-R3UVYpqtxX@CV|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3
V|pX<C}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'
()-R3sW7C}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&
M&'()-R3+,/HIxX@CV|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-
R3V|ILbcf~pX<C}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}
10%M&M&'()-R3sW7C}10%M&M&'()-R3}10%M&M&'()-R3V|}10%M&M&'()-R3}10%M&M&'()-R3
V|}10%M&M&'()-R3dD}@10%:t:&'()-s3 F,10%:t:&'()-
S10%:t:&'()-10M&M10M&M10M&M}10%M&M&'()-R3V|!"%;
sW7D@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s
3;
<?VWZrsxX@D|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|svpX<
D@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3sW
7D@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3x
X@D|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|"67:PQTpX<D@1
0%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3Tijms
W7D@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3
xX@D|@10%:t:&'()-s3@10%:t:&'()-s3|@10%:t:&'()-s3@10%:t:&'()-s3|
|\<#}10%[&'()-M3#}10%[&'()-M3 10%[&'()-
,10%[&'()-10:t:s10:t:10:t:@10%:t:&'()-s3 



* + xX@<Q|#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|+ . D E H
^ _ b
pX<<#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|&#}10%[&'()-M3#}10%[&'()-M3b
y z }
sW7<#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3
xX@<Q|#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|
!!!pX<<#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M
3!,!-!0!C!D!G!Z!sW7<#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q
|#}10%[&'()-M3Z![!^!p!q!t!!!xX@<Q|#}10%[&'()-M3#}10%[&'()-M3Q|#}10%[&'()-M3
#}10%[&'()-M3Q|!!!!!!!!!pX=010[#}10%[&'()-M3Q|#}10%[&'()-M3#}10%[&'()-M3Q|#
}10%[&'()-M3#}10%[&'()-M3!!!!!!!!!dL010%&'()-C310%&'()-C310%&'()-C3
-10%&'()- 10%&'()-10[10[!""
"""""6"sW7010%&'()-C310%&'()-C310%&'()-C310%&'()-C310%&'()-C36"7":"R"S"V"o"
p"xX@010%&'()-C310%&'()-C310%&'()-C310%&'()-C3p"s"""""""pX<010%&'()-C310%&'
()-C310%&'()-C310%&'()-C310%&'()-C3""""""""sW7010%&'()-C310%&'()-C310%&'()-
C310%&'()-C310%&'()-C3"""###2#3#xX@010%&'()-C310%&'()-C310%&'()-C310%&'()-C
33#7#L#M#Q#f#g#k#pX<010%&'()-C310%&'()-C310%&'()-C310%&'()-C310%&'()-C3k#}#
~######sW7010%&'()-C310%&'()-C310%&'()-C310%&'()-C310%&'()-C3#########yl_R1
0%&'10101010%&'()-C310%&'()-C310%&'()-C3####$$
$$~fJ.R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:3 -10%''&'()-
10%''&'()-$$$&$'$+$A$B$tT<R10%10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()
-:3B$F$[$\$`$r$s$w$pX<R10%10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:31
0%''&'()-:3w$$$$$$$$sW7R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:310%
''&'()-:3$$$$$$$$xX@R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:3$$%%
%%
%$%pX<R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:3$%8%9%=%
R%S%W%j%sW7R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:3j%k
%o%%%%%%xX@R10%''&'()-:310%''&'()-:310%''&'()-:310%''&'()-:3%%%%%%%%%wjI
10%&'()-10'':10''10''10%''&'()-:310%''&'()-:310%''&'()-:3%%%%%%&&kK3ICV(W10
%&'()-H3(W10%&'()-H31CV(W10%&'()-H3(W10%&'()-H3
l-10%&'()-&&)&*&.&F&G&K&pX<I(W10%&'()-H3WCV(W10%&'()-H3(W10%&'()-H3WCV(W10%
&'()-H3(W10%&'()-H3K&^&_&c&u&v&z&&sW7I(W10%&'()-H3(W10%&'()-H3CV(W10%&'()-H
3(W10%&'()-H3CV(W10%&'()-H3&&&&&&&&xX@ICV(W10%&'()-H3(W10%&'()-H3CV(W10%&'(
)-H3(W10%&'()-H3CV&&&&&
'''pX<I(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H3'(')
'-'D'E'I'_'sW7I(W10%&'()-H3(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H3CV(W10%&'(
)-H3_'`'d'{'|''''xX@ICV(W10%&'()-H3(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H3CV
''''''''pX<I(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H3CV(W10%&'()-H3(W10%&'()-H
3'''''''''dC( Y,-10%&C&&'()-
@10%&C&&'()-101010(W10%&'()-H3CV(W10%&'()-H3''((((((oW7C;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr&;s10%&C&&'()-H3;
s10%&C&&'()-H3(1(2(6(N(O(S(j(sW7C;s10%&C&&'()-H3;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr;s10%&C&&'()-H3j(k(o((((((xX@CLr;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr;s10%&C&&'()-H3;
s10%&C&&'()-H3Lr((((((((pX<C;s10%&C&&'()-H3Lr;s10%&C&&'()-H3;
s10%&C&&'()-H3Lr;s10%&C&&'()-H3;s10%&C&&'()-H3(((())),)sW7C;s10%&C&&'()-H3;
s10%&C&&'()-H3Lr;s10%&C&&'()-H3;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3,)-)1)B)C)G)^)_)xX@CLr;s10%&C&&'()-H3;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr_)c)y)z)~))))pX<C;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr;s10%&C&&'()-H3;s10%&C&&'()-H3))))))))sW7C;
s10%&C&&'()-H3;s10%&C&&'()-H3Lr;s10%&C&&'()-H3;s10%&C&&'()-H3Lr;
s10%&C&&'()-H3))))))))*dD;s410%&'()-`3 -10%&'()- 10%&'()-10&C&10&C&10&C&;
s10%&C&&'()-H3Lr*#*$*(*>*?*C*X*sW7D410%&'()-`3410%&'()-`3!4410%&'()-`3410%&
'()-`3!4410%&'()-`3X*Y*]*s*t*x***xX@D!4410%&'()-`3410%&'()-`3!4410%&'()-`34
10%&'()-`3!4********pX<D410%&'()-`3!4410%&'()-`3410%&'()-`3!4410%&'()-`3410
%&'()-`3*******
+sW7D410%&'()-`3410%&'()-`3!4410%&'()-`3410%&'()-`3!4410%&'()-`3
+++'+(+,+A+B+xX@D!4410%&'()-`3410%&'()-`3!4410%&'()-`3410%&'()-`3!4B+F+[+\+
`+u+v+z+pX<D410%&'()-`3!4410%&'()-`3410%&'()-`3!4410%&'()-`3410%&'()-`3z+++
+++++sW7D410%&'()-`3410%&'()-`3!4410%&'()-`3410%&'()-`3!4410%&'()-`3+++++++
+xX@D!4410%&'()-`3410%&'()-`3!4410%&'()-`3410%&'()-`3!4++++++,,',|\<10%&'()
-M310%&'()-M3 -10%&'()-
10%&'()-10`1010410%&'()-`3',(,),*,+,/,A,B,xX@<10%&'()-M310%&'()-M310%&'()-M
310%&'()-M3B,F,Z,[,_,s,t,x,pX<<10%&'()-M310%&'()-M310%&'()-M3&10%&'()-M310%
&'()-M3x,,,,,,,,sW7<10%&'()-M310%&'()-M310%&'()-M310%&'()-M310%&'()-M3,,,,,
,,,xX@<10%&'()-M310%&'()-M310%&'()-M310%&'()-M3,,-----"-pX<<10%&'()-M310%&'
()-M310%&'()-M310%&'()-M310%&'()-M3"-5-6-:-P-Q-U-i-sW7<10%&'()-M310%&'()-M3
10%&'()-M310%&'()-M310%&'()-M3i-j-n------xX@<10%&'()-M310%&'()-M310%&'()-M3
10%&'()-M3---------pX=01010%&'()-M310%&'()-M310%&'()-M310%&'()-M310%&'()-M3
-------.cC010W10%&'()-C3W10%&'()-C3 ,10%&'()-& 10%&'()- 10%&'()-`1010.
..#.$.(.;
.<.xX@010HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HV<.@.U.V.Z.o.p.t.
pX<010W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3t........s
W7010W10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3........xX@
010HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HV..//////pX<010W10%&'()
-C3HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3/.///3/E/F/J/\/sW7010W10
%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3\/]/a/u/v/z///xX@01
0HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3HV/////////pX=010W10%&'()-
C3HVW10%&'()-C3W10%&'()-C3HVW10%&'()-C3W10%&'()-C3///////0cC01010%SBS&'()-[
310%SBS&'()-[3 Y10%SBS&'()-& 10%CBC&'()- 10%SS&'()-101000000
0)0*0xX@010iB10%SBS&'()-[310%SBS&'()-[3i10%SBS&'()-[310%SBS&'()-[3i*0.0J0K0
O0i0j0n0pX<01010%SBS&'()-[3Bi10%SBS&'()-[310%SBS&'()-[3i&10%SBS&'()-[310%SB
S&'()-[3n00000000sW701010%SBS&'()-[310%SBS&'()-[3i10%SBS&'()-[310%SBS&'()-[
3i10%SBS&'()-[300000011xX@010i10%SBS&'()-[310%SBS&'()-[3i10%SBS&'()-[310%SB
S&'()-[3i11#1$1(1C1D1H1pX<01010%SBS&'()-[3i10%SBS&'()-[310%SBS&'()-[3i10%SB
S&'()-[310%SBS&'()-[3H1c1d1h1{1|111sW701010%SBS&'()-[310%SBS&'()-[3i10%SBS&
'()-[310%SBS&'()-[3i10%SBS&'()-[311111111xX@010i10%SBS&'()-[310%SBS&'()-[3i
10%SBS&'()-[310%SBS&'()-[3i111111111pX=010SBS10%SBS&'()-[3i10%SBS&'()-[310%
SBS&'()-[3i10%SBS&'()-[310%SBS&'()-[3111122212cC010SBSD10%&'()-3D10%&'()-3
10%&'()-& ,10%&'()-
&10%&'()-10SBS10SBS122282I2J2N2_2`2xX@010SBSD10%&'()-3D10%&'()-3D10%&'()-3D
10%&'()-3`2d2u2v2z2222pX<010SBSD10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-3D10%
&'()-322222222sW7010D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-322222
233xX@010D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-333*3+3/3D3E3I3pX<010D10%&'
()-3D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-3I3\3]3a3v3w3{33sW7010D10%&'()-3
D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-333333333xX@010D10%&'()-3D10%&'()-3D
10%&'()-3D10%&'()-3333333333pX=010D10%&'()-3D10%&'()-3D10%&'()-3D10%&'()-3D
10%&'()-333334 4)4*4+4dL0t10%ZZ&'()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M3
FS10%ZZ&'()-
f10%ZZ&'()-1010+4,4-414D4E4I4\4tX80tt10%ZZ&'()-M3t10%ZZ&'()-M3Vt10%ZZ&'()-M
3t10%ZZ&'()-M3V-t10%ZZ&'()-M3\4]4a4t4u4y444xX@0tVt10%ZZ&'()-M3t10%ZZ&'()-M3
Vt10%ZZ&'()-M3t10%ZZ&'()-M3V44444444pX<0tt10%ZZ&'()-M3Vt10%ZZ&'()-M3t10%ZZ&
'()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M344444444sW70tt10%ZZ&'()-M3t10%ZZ&'()-M3Vt1
0%ZZ&'()-M3t10%ZZ&'()-M3Vt10%ZZ&'()-M3444555%5&5xX@0tVt10%ZZ&'()-M3t10%ZZ&'
()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M3V&5*5<5=5A5Q5R5V5pX<0tt10%ZZ&'()-M3Vt10%ZZ&
'()-M3t10%ZZ&'()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M3V5g5h5l5~5555sW70tt10%ZZ&'()-
M3t10%ZZ&'()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M3Vt10%ZZ&'()-M3555555555yl_Rtt10%Z
Z&'10ZZ10ZZ10ZZt10%ZZ&'()-M3Vt10%ZZ&'()-M3t10%ZZ&'()-M3V55555556~fJ*10%&'()
-V310%&'()-V310%&'()-V310%&'()-V3 ,10%&'()-
10%&'()-666364686M6N6xX@10%10%&'()-V310%&'()-V3110%&'()-V310%&'()-V3N6R6m6n
6r6666pX<10%10%&'()-V310%&'()-V310%&'()-V3110%&'()-V310%&'()-V366666666sW71
0%&'()-V310%&'()-V310%&'()-V310%&'()-V310%&'()-V36667777
7xX@10%&'()-V310%&'()-V310%&'()-V310%&'()-V3 7$7;
7<7@7W7X7\7pX<10%&'()-V310%&'()-V310%&'()-V310%&'()-V310%&'()-V3\7p7q7u7777
7sW710%&'()-V310%&'()-V310%&'()-V310%&'()-V310%&'()-V377777777xX@10%&'()-V3
10%&'()-V310%&'()-V310%&'()-V3777788888wjI
10%&'()-10V101010%&'()-V310%&'()-V310%&'()-V38888898:8;
8<8kO7I&!!10%&'()->3!10%&'()->31&!!10%&'()->3!10%&'()->3
10%&'()-<8@8V8W8[8s8t8x8kS7I!10%&'()->3&!!10%&'()->3!10%&'()->3&!!10%&'()->
3!10%&'()->3x88888888sW7I!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->3&!!1
0%&'()->388888888xX@I&!!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->3&!8899
9394989pX<I!10%&'()->3&!!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->389M9N
9R9g9h9l99sW7I!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->3&!!10%&'()->399
999999xX@I&!!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->3&!99999999pX<I!10
%&'()->3&!!10%&'()->3!10%&'()->3&!!10%&'()->3!10%&'()->399:::::::dC
10%""&'()-
10%""&'()-101010!10%&'()->3&!!10%&'()->3::9:::>:T:U:Y:kS7Cx10%""&'()-M30[wx
10%""&'()-M3x10%""&'()-M3[w&x10%""&'()-M3x10%""&'()-M3Y:n:o:s:::::sW7Cx10%"
"&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3::::::::xX@
C[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[w:::::;
;;pX<Cx10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3
;+;,;0;G;H;L;d;sW7Cx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[w
x10%""&'()-M3d;e;i;~;
;;;;xX@C[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[w;;;;;;;;p
X<Cx10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3;
;;;<<<<sW7Cx10%""&'()-M3x10%""&'()-M3[wx10%""&'()-M3x10%""&'()-M3[wx10%""&'
()-M3<<<<<<(<-<6<dDxyf10%ss&'()-3  f,10%ss&'()-
f10%ss&'()-10""10""10""x10%""&'()-M3[w6<R<S<T<U<V<Z<m<wW7Dyf10%ss&'()-3yf10
%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3m<n<r<<<<<<xX@D`yf10%ss&'
()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`<<<<<<<<pX<Dyf10%ss&'()-3`yf10
%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3<<<<<<==sW7Dyf10%ss&'()-3y
f10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3===1=2=6=M=N=xX@D`yf10
%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`N=R=i=j=n====pX<Dyf10%ss&
'()-3`yf10%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3========xX<Dyf10
%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3=====>
>>tX@D`yf10%ss&'()-3yf10%ss&'()-3`yf10%ss&'()-3yf10%ss&'()-3`>>>>>>>!>*>~]=
;s10%}&'()-H3 fF,10%}&'()-y
f@10%}&'()-10ss10ss10ss-yf10%ss&'()-3yf10%ss&'()-3*>F>G>K>b>c>g>~>sW7=;
s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H3;s10%}&'()-H3`s';
s10%}&'()-H3~>>>>>>>>xX@=`s;s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H3;
s10%}&'()-H3`s>>>>>>>>pX<=;s10%}&'()-H3`s;s10%}&'()-H3;s10%}&'()-H3`s;
s10%}&'()-H3;s10%}&'()-H3>????? ?5?sW7=;s10%}&'()-H3;s10%}&'()-H3`s;
s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H35?6?:?N?O?S?g?h?xX@=`s;
s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H3;s10%}&'()-H3`sh?l???????pX<=;
s10%}&'()-H3`s;s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H3;
s10%}&'()-H3????????sW7=;s10%}&'()-H3;s10%}&'()-H3`s;s10%}&'()-H3;
s10%}&'()-H3`s;s10%}&'()-H3???@@@@@xX@=`s;s10%}&'()-H3;s10%}&'()-H3`s;
s10%}&'()-H3;s10%}&'()-H3`s@@@@ @+@0@9@U@|\<x10%&'()-W3x10%&'()-W3
l-10%&'()- 10%&'()-10}H10}10};
s10%}&'()-H3U@V@W@X@Y@]@p@q@xX@<Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'
()-W3Vwq@u@@@@@@@pX<<x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3Vw&x10%&'()-W3x10%&
'()-W3@@@@@@@@sW7<x10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-
W3@@@AAAAAxX@<Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3VwAA0A1A5AGAH
ALApX<<x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3LAbAcAgA}
A~AAAsW7<x10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3AAAAAAA
AxX@<Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3VwAAAAAAAABpX=010x10%&
'()-W3Vwx10%&'()-W3x10%&'()-W3Vwx10%&'()-W3x10%&'()-W3BBB BBB8B9B?BdL0p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3 ,-10%MM&'()-
ff10%MM&'()-1010?BUBVB\BrBsBwBBsW70p;p;10%MM&'()-3p;10%MM&'()-3p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3BBBBBBBBxX@0p;p;10%MM&'()-3p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3BBBBBBBBpX<0p;p;10%MM&'()-3p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3BC CC$C%C)C<CsW70p;p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3p;
10%MM&'()-3<C=CACTCUCYClCmCxX@0p;p;10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3p;
10%MM&'()-3mCqCCCCCCCpX<0p;p;10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3p;
10%MM&'()-3p;10%MM&'()-3CCCCCCCCsW70p;p;10%MM&'()-3p;10%MM&'()-3p;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3CCCCCCCCDyl_Rp;p;10%MM&'10MM10MM10MMp;
10%MM&'()-3p;10%MM&'()-3p;10%MM&'()-3DDDD7D8D9D:D~fJ.RS 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3 ff10%&&&'()- f@10%&&&'()-:D;
DADSDTDXDlDmDtT<RS 10%S 10%&&&'()-3S 10%&&&'()-3SS 10%&&&'()-3S
10%&&&'()-3mDqDDDDDDDpX<RS 10%S 10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3DDDDDDDDsW7RS S 10%&&&'()-3S 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3DDDDDDEExX@RS S 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3EEEEE/E0E4EpX<RS S 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-34EEEFEJE]E^EbEsEsW7RS S
10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3S
10%&&&'()-3sEtExEEEEEExX@RS S 10%&&&'()-3S 10%&&&'()-3S 10%&&&'()-3S
10%&&&'()-3EEEEEEEEEwjIS  @yS10%&'()-10&&10&&10&&S 10%&&&'()-3S
10%&&&'()-3S 10%&&&'()-3EEEEEEF
FkK3I[S10%&'()-n3S10%&'()-n31[S10%&'()-n3S10%&'()-n3 @ @,10%&'()- FF
F!F%F8F9F=FpX<IS10%&'()-n3[S10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3=FN
FOFSFeFfFjF}FsW7IS10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3[S10%&'()-n3}
F~FFFFFFFxX@I[S10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3[FFFFFFFFpX<IS10
%&'()-n3[S10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3FG
GG%G&G*G?GsW7IS10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3[S10%&'()-n3?G@G
DGYGZG^GrGsGxX@I[S10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3[sGwGGGGGGGpX
<IS10%&'()-n3[S10%&'()-n3S10%&'()-n3[S10%&'()-n3S10%&'()-n3GGGGGGGGGdCS
yl-10%&'()-
y10%&'()-101010S10%&'()-n3[S10%&'()-n3GGGGGGGHoW7C010%&'()-'3+/010%&'()-'30
10%&'()-'3+/&010%&'()-'3010%&'()-'3HHHH2H3H7HLHsW7C010%&'()-'3010%&'()-'3+/
010%&'()-'3010%&'()-'3+/010%&'()-'3LHMHQHfHgHkHHHxX@C+/010%&'()-'3010%&'()-
'3+/010%&'()-'3010%&'()-'3+/HHHHHHHHpX<C010%&'()-'3+/010%&'()-'3010%&'()-'3
+/010%&'()-'3010%&'()-'3HHHHHHHHsW7C010%&'()-'3010%&'()-'3+/010%&'()-'3010%
&'()-'3+/010%&'()-'3HHIIII,I-IxX@C+/010%&'()-'3010%&'()-'3+/010%&'()-'3010%
&'()-'3+/-I1ICIDIHI\I]IaIpX<C010%&'()-'3+/010%&'()-'3010%&'()-'3+/010%&'()-
'3010%&'()-'3aIuIvIzIIIIIsW7C010%&'()-'3010%&'()-'3+/010%&'()-'3010%&'()-'3
+/010%&'()-'3IIIIIIIIIdD0`10%&'()-C3 l-10%&'()-
10%&'()-101010010%&'()-'3+/IIIIIIJJsW7D`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`
10%&'()-C3d_`10%&'()-C3JJJ7J8J<JUJVJxX@Dd_`10%&'()-C3`10%&'()-C3d_`10%&'()-
C3`10%&'()-C3d_VJZJqJrJvJJJJpX<D`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d_`10%&'
()-C3`10%&'()-C3JJJJJJJJsW7D`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d
_`10%&'()-C3JJJJJJKKxX@Dd_`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d_K
K/K0K4KFKGKKKpX<D`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`10%&'()-C
3KKbKcKgK~KKKKsW7D`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d_`10%&'()-
C3KKKKKKKKxX@Dd_`10%&'()-C3`10%&'()-C3d_`10%&'()-C3`10%&'()-C3d_KKKKKKKKL|\
<10%&C&&'()-[310%&C&&'()-[3 Y-10%&C&&'()- 10%&C&&'()-10C1010`10%&'()-C3LL
LLLL(L)LxX@<V10%&C&&'()-[310%&C&&'()-[3V10%&C&&'()-[310%&C&&'()-[3V)L-LBLCL
GL\L]LaLpX<<10%&C&&'()-[3V10%&C&&'()-[310%&C&&'()-[3V&10%&C&&'()-[310%&C&&'
()-[3aLvLwL{LLLLLsW7<10%&C&&'()-[310%&C&&'()-[3V10%&C&&'()-[310%&C&&'()-[3V
10%&C&&'()-[3LLLLLLLLxX@<V10%&C&&'()-[310%&C&&'()-[3V10%&C&&'()-[310%&C&&'(
)-[3VLLLLLMMMpX<<10%&C&&'()-[3V10%&C&&'()-[310%&C&&'()-[3V10%&C&&'()-[310%&
C&&'()-[3M%M&M*M<M=MAMSMsW7<10%&C&&'()-[310%&C&&'()-[3V10%&C&&'()-[310%&C&&
'()-[3V10%&C&&'()-[3SMTMXMlMmMqMMMxX@<V10%&C&&'()-[310%&C&&'()-[3V10%&C&&'(
)-[310%&C&&'()-[3VMMMMMMMMMpX=010&C&10%&C&&'()-[3V10%&C&&'()-[310%&C&&'()-[
3V10%&C&&'()-[310%&C&&'()-[3MMMMMMMMMdL010%V&'()-H3`10%V&'()-H310%V&'()-H3
Y-10%V&'()- 10%V&'()-10&C&10&C&M
NNN"N#N'N9NsW7010%V&'()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3`10%V&'()-H39N:
N>NSNTNXNkNlNxX@0`10%V&'()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3`lNpNNNNNNNp
X<010%V&'()-H3`10%V&'()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3NNNNNNNNsW7010%
V&'()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3`10%V&'()-H3NNNOOO"O#OxX@0`10%V&'
()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3`#O'OAOBOFO^O_OcOpX<010%V&'()-H3`10%
V&'()-H310%V&'()-H3`10%V&'()-H310%V&'()-H3cOtOuOyOOOOOsW7010%V&'()-H310%V&'
()-H3`10%V&'()-H310%V&'()-H3`10%V&'()-H3OOOOOOOOOyl_R10%V&'10V10V10V10%V&'(
)-H3`10%V&'()-H310%V&'()-H3`OOOOOOOO~fJ.R(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()
-Q3(10%`&'()-Q3 F10%`&'()-
,10%`&'()-OOOPPP$P%PtT<R(10%[(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()
-Q3[%P)P:P;
P?PSPTPXPpX<R(10%(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'(
)-Q3XPjPkPoPPPPPsW7R((10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[(10%
`&'()-Q3PPPPPPPPxX@R([(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[PPP
PPPPPpX<R((10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3PQQ
Q&Q'Q+Q<QsW7R((10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q
3<Q=QAQSQTQXQmQnQxX@R([(10%`&'()-Q3(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3[nQ
rQQQQQQQQwjI(
yS10%j&'()-10`Q10`10`(10%`&'()-Q3[(10%`&'()-Q3(10%`&'()-Q3QQQQQQQQkK3I~110%
j&'()-j3~110%j&'()-j31~110%j&'()-j3~110%j&'()-j3
3,10%j&'()-QQQQQRRRpX<I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3
~110%j&'()-j3R$R%R)R=R>RBRVRsW7I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~110
%j&'()-j3~110%j&'()-j3VRWR[RmRnRrRRRxX@I~110%j&'()-j3~110%j&'()-j3~110%j&'(
)-j3~110%j&'()-j3RRRRRRRRpX<I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~110%j&
'()-j3~110%j&'()-j3RRRRRRRRsW7I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~110%
j&'()-j3~110%j&'()-j3RRRSSS+S,SxX@I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~
110%j&'()-j3,S0SHSISMSeSfSjSpX<I~110%j&'()-j3~110%j&'()-j3~110%j&'()-j3~110
%j&'()-j3~110%j&'()-j3jSSSSSSSSSdC~1 yl10%V&'()-
y,10%V&'()-j10j10j10j~110%j&'()-j3~110%j&'()-j3SSSSSSSSoW7C(d10%V&'()-C3Qd(
d10%V&'()-C3(d10%V&'()-C3Qd&(d10%V&'()-C3(d10%V&'()-C3SSSSSSSTsW7C(d10%V&'(
)-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3TTT/T0T4TITJTxX
@CQd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3QdJTNTcTdThT}T~TT
pX<C(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3TT
TTTTTTsW7C(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'(
)-C3TTTTTTUUxX@CQd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3QdU
U"U#U'U=U>UBUpX<C(d10%V&'()-C3Qd(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d
10%V&'()-C3BUXUYU]UsUtUxUUsW7C(d10%V&'()-C3(d10%V&'()-C3Qd(d10%V&'()-C3(d10
%V&'()-C3Qd(d10%V&'()-C3UUUUUUUUUdD(d110%!&'()-o3 l10%!&'()-
@10%!&'()-10V10V10V(d10%V&'()-C3QdUUUUUUUUsW7D110%!&'()-o3110%!&'()-o3`110%
!&'()-o3110%!&'()-o3`110%!&'()-o3UUUVVV'V(VxX@D`110%!&'()-o3110%!&'()-o3`11
0%!&'()-o3110%!&'()-o3`(V,VAVBVFV[V\V`VpX<D110%!&'()-o3`110%!&'()-o3110%!&'
()-o3`110%!&'()-o3110%!&'()-o3`VuVvVzVVVVVsW7D110%!&'()-o3110%!&'()-o3`110%
!&'()-o3110%!&'()-o3`110%!&'()-o3VVVVVVVVxX@D`110%!&'()-o3110%!&'()-o3`110%
!&'()-o3110%!&'()-o3`VVVVWWWWpX<D110%!&'()-o3`110%!&'()-o3110%!&'()-o3`110%
!&'()-o3110%!&'()-o3W0W1W5WIWJWNWaWsW7D110%!&'()-o3110%!&'()-o3`110%!&'()-o
3110%!&'()-o3`110%!&'()-o3aWbWfWyWzW~WWWxX@D`110%!&'()-o3110%!&'()-o3`110%!
&'()-o3110%!&'()-o3`WWWWWWWWW|\<~p10%MM&'()-x3~p10%MM&'()-x3 3f10%MM&'()-
f10%MM&'()-10!o10!10!110%!&'()-o3WWWWWWWWxX@<~p10%MM&'()-x3~p10%MM&'()-x3~p
10%MM&'()-x3~p10%MM&'()-x3WWXX
X!X"X&XpX<<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3&~p10%MM&'()-x3~p10%MM
&'()-x3&X:X;
X?XVXWX[XpXsW7<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~p10
%MM&'()-x3pXqXuXXXXXXxX@<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&
'()-x3XXXXXXXXpX<<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~
p10%MM&'()-x3XXXXXYYYsW7<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&
'()-x3~p10%MM&'()-x3YYY.Y/Y3YEYFYxX@<~p10%MM&'()-x3~p10%MM&'()-x3~p10%MM&'(
)-x3~p10%MM&'()-x3FYJY[Y\Y`YtYuYvYwYpX=010MM~p10%MM&'()-x3~p10%MM&'()-x3~p1
0%MM&'()-x3~p10%MM&'()-x3~p10%MM&'()-x3wYxYyYYYYYYYdL0D10%&'()-j3|D10%&'()-
j3D10%&'()-j3 fF,10%&'()-
fS10%&'()-10MM10MMYYYYYYYYsW70DD10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j
3|D10%&'()-j3YYYZZZ*Z+ZxX@0D|D10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j3|
+Z/ZFZGZKZ`ZaZeZpX<0DD10%&'()-j3|D10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()
-j3eZwZxZ|ZZZZZsW70DD10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j3|D10%&'()-
j3ZZZZZZZZxX@0D|D10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j3|ZZZZZ
[[[pX<0DD10%&'()-j3|D10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j3[%[&[*[>[?
[C[S[sW70DD10%&'()-j3D10%&'()-j3|D10%&'()-j3D10%&'()-j3|D10%&'()-j3S[T[X[k[
l[m[n[o[p[yl_RDD10%&'101010D10%&'()-j3|D10%&'()-j3D10%&'()-j3|p[{[[[[[[[~fJ
.R6p"10%&'()-96p"10%&'()-9&!6p"10%&'()-96p"10%&'()-9 f-10%&'()-
10%&'()-[[[[[[\\uT3R 10%%%&'()-
y#10%%%&'()-36p"10%&'()-9&!66p"10%&'()-96p"10%&'()-9&!\\\\\\\[?3R
10%%%&'()-6&#3010%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&\\\\\\\dD3R
10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&\]]]]]]
]hH,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'(
)-6&
]]]]]]]d@,R10%%%&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3]]]]
]!]&]gG,R10%%%&#10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6
&10%%%&'()-6&&]'])]+],].]/]dH,R10%%%&#10%%%&'()-6&)10%%%&'()-6&10%%%&'()-6&
)10%%%&'()-6&10%%%&'()-6&)#3/]0]1]2]4]6]7]dH,R10%%%&#10%%%&'()-6&)10%%%&'()
-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&)#37]8]:]<]@]B]H]|\<,R10%10%%%&'()-6
&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3H]I]K]L]N]O]P]hD,R10%#31
0%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3P]R]T]U]W]X]Y]gC,R10%#310%
%%&'()-6&&10%%%&'()-6&10%%%&'()-6&&10%%%&'()-6&10%%%&'()-6&Y]_]d]e]h]i]j]_C
,R10%10%%%&'()-6&#3&10%%%&'()-6&10%%%&'()-6&&10%%%&'()-6&10%%%&'()-6&j]k]o]
p]q]s]t]u]dH,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6
&10%%%&'()-6&u]v]w]x]y]{]|]hL,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'(
)-6&10%%%&'()-6&#310%%%&'()-6&|]}]]]]]]d@,R10%%%&#310%%%&'()-6&10%%%&'()-6&
10%%%&'()-6&10%%%&'()-6&#3]]]]]]][?,R10%%%10%%%&'()-6&#3&10%%%&'()-6&10%%%&
'()-6&10%%%&'()-6&10%%%&'()-6&]]]]]]]]hL,R10%%%&'()-6&10%%%&'()-6&10%%%&'()
-6&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&]]]]]]]hL,R10%%%&'()-6&10%%%&'()-6
&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&]]]]]]]dD,R10%%%10%%%&'(
)-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3]]]]]]]hD,R10%%%#310%
%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3]]]]]]]]gG+R10%%%&'()-6&10%%
%&'()-6&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&]]]]]]]_?+R10%%%&
10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6&]]]]]]]gK+R10
%%%&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&]]]]]]]lH
+R10%%%&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3]]]^^^^cG+R10%%
%&10%%%&'()-6&#3&10%%%&'()-6&&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&^^^^^^^{_
C+R10%%%&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&^^^^
^^^^hH,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%
&'()-6&^^!^"^$^%^&^d@,R10%%%&#310%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'(
)-6&#3&^(^,^-^2^3^4^_C,R10%%%&#10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6&10%%%&
'()-6&10%%%&'()-6&4^5^7^8^9^;
^<^=^dH,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#310%%%&'()-6&10%%%&'()-6&10%%
%&'()-6&=^>^?^@^A^C^D^hL,R10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&1
0%%%&'()-6&#310%%%&'()-6&D^E^F^J^K^M^O^dD,R10%%%&'(10%%%&'()-6&10%%%&'()-6&
10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&#3O^R^V^X^Y^^^_^c?,R10%%%#3610%%%&'()-6
&10%%%&'()-6&&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&_^a^g^i^k^n^p^dD,R10%%%#1
0%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&10%%%&'()-6&p^t^
u^v^w^x^|^gG,R10%%%#10%%%&'()-6&10%%%&'()-6&610%%%&'()-6&#3610%%%&'()-6&10%
%%&'()-6&|^~^^^^^^^^dWJ=10%%%10%%10%%10%%)10%%%&'()-6&#310%%%&'()-6&10%%%&'
()-6&10%%%&'()-6&^^^^^^^|Z9WJ=10% & "10%  



&'()-"*1!m& "10%""&'()-"* )0& "10%&'()-"* v& "10%s!s&'()-"*& F-10% 2# &'()-
@10% 2# &'()-^_ _*_G_\_s_|[:WJ=10%  Y& "10%&'()-"* ,]& "10%&'()-"* 0&
"10%W&'()-"* `& "10%  &'()-"*& X0& "10%#L#&'()-"* @&
"10%MM&'()-"*s_|________yXK>110_ 10_ 10_  J& "10%_ &'()-"*!T0& "10%&'()-"*
Ii& "10%&'()-"*- i80& "10%&'()-"*-!h0& 



"10%99&'()-"*____``!`|[:K>110_  910%&'()-^1  910%&'()-^1 l910% &'()-^1
]910%!&'()-^1 lS10%#&'()- y10%#&'()-!`9`B`H`j```|[:K>110_ t910% &'()-^1 -
\910%zK"z&'()-^1 910%}!&'()-^1 _910%&'()-^1 910%BB&'()-^1
~910%&'()-^1````a$aFaGa|[:-110c"_ 910%c"&'()-^1 Q 910%:&'()-^1 910%!&'()-^1
&`910%VV&'()-^1 u910%&'()-^1 bp`910%*&'()-^1GaHaIaTaYa|aaabA110c"_  30+
#10%@^ @&'()-# E + #10%9&'()-# zJ0+ #10% ! &'()-# FS10% 2# &'()- y10% 2#
&'()-10c"10c"aaa&bQb~bb|[:A110c"_ + #10%|&'()-# )+ #10%&'()-# ]0+
#10%&'()-# + #10%  &'()-# 5+ #10%"&'()-# +
#10%xx&'()-#bbbbbbbbbvZ:10c"_@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.
S-10%Y~#Y&'()- @10%Y~#Y&'()-10{{10{{10{{   +
#10%{{&'()-#bbbbbbbdDvZ:10c"_@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-
r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.bbbbbbbbcG+:@#10%Y~#Y&'()-r.@#10%Y~
#Y&'()-r.r@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.(#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&
'()-r.bbbbbbbblH,:@#10%Y~#Y&'()-r.#3+O?##@#10%Y~#Y&'()-r.#@#10%Y~#Y&'()-r.@
#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.)#3+O?#bccccccchH,:@#10%Y~#Y&'()-r.@#10%Y~#Y
&'()-r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-
r.ccccccccG,:@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-
r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.c
c#c$c%c&c'chD,:@#10%Y~#Y&'(#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&
'()-r.@#10%Y~#Y&'()-r.#3+O?#'c(c)c*c+c,c-c.clP4:@#10%Y~#Y&'()-r.O@#10%Y~#Y&
'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r
..c/c0c1c3c4c5c6chL0:@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y
~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.6c7c8c9c:c;
c<clH0:@#10%Y~#Y&'(#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#
10%Y~#Y&'()-r.&#3+O?#<c?c@cAcBcCcGcgG0:@#10%Y~#Y&'(@#10%Y~#Y&'()-r.#3+O?#@#
10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.GcNcSc^c_c`ca
c{_C0:@#10%Y~#Y@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#&@#10%Y~#Y&'()-r.@#10%
Y~#Y&'()-r.@#10%Y~#Y&'()-r.acbcccdcecfcgchclP4:@#10%Y~#Y&'()-r.@#10%Y~#Y&'(
)-r.@#10%Y~#Y&'()-r.?@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.
hcicjckclcmcncoclH,:@#10%Y~#Y&'()-r.&#3+O?#@#10%Y~#Y&'()-r.?@#10%Y~#Y&'()-r
.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.&#3+O?#ocpcrcsctcucvcxchL,:@#10%Y~#Y&'()-r
.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10
%Y~#Y&'()-r.xcyczc{c|c~cchL,:@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-
r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.cccccccchH,:@#10%Y~
#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#
10%Y~#Y&'()-r.#3+O?#ccccccc`<,:@#10%Y#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.
&@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#cccccccchL0:@#10%Y~#Y&'()-r.@#10%Y~#
Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()
-r.cccccccchL0:@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'(
)-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.cccccccclH,:@#10%Y~#Y&'()-r.#3+O?
#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.&#3+O?#ccc
ccccdH,:@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()
-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.ccccccccC,:@#10%Y~#Y&'(@#10%Y~#Y&'()-r.@
#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.ccccc
ccdD,:@#10%Y~#Y&'(@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y
&'()-r.#3+O?#@#10%Y~#Y&'()-r.cccccccdD,:@#10%Y~#Y&'(@#10%Y~#Y&'()-r.@#10%Y~
#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.ccdddddhD,:@
#10%Y~#Y&'(#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&
'()-r.#3+O?#ddd 



ddd
dddlQD7@#1010Y~#Y10Y~#Y?@#10%Y~#Y&'()-r.#3+O?#@#10%Y~#Y&'()-r.@#10%Y~#Y&'()
-r.@#10%Y~#Y&'()-r.@#10%Y~#Y&'()-r.ddd dEdGdRdrdnL+7 [h [!10%N"N&'()-/Y!X[h
[!10%%%&'()-/!Q[h [!10%&'()-/ 3[h [!10%&!&&'()-/ @FS-10%N#&'()-
@y10%N#&'()-10Y~#Yrd{ddddddyX7+7 [h H [h [!10%>>&'()-/h  [h
[!10%^2^&'()-/!([h [!10%}}&'()-/  [h [!10%Q Q&'()-/ s[h [!10%&'()-/![h
[!10%&'()-/dddddeeyX6+7 [![h [!10%{X{X&'()-/ #[h [!10% &'()-/!xP[h
[!10%&'()-/ [h [!10%&'()-/ @[h [!10% &'()-/![h [!10%``&'()-/e
e!e"e-e2e\ebeerP/ -0@y!10%B&'()-0!z @y!10%= = &'()-0 i`@y!10%!&'()-0
@y10%5$&'()-& @10%5$&'()-& 10{X{X 10{X{X 10{X{Xeeeeeee{Z8rP/
-0!a@y!10%rr&'()-0 |@y!10%? ?&'()-0` @y!10%L&'()-0
@y!10%o!&'()-0!P@y!10%::&'()-0 )@y!10%pp&'()-0eeeefffffzm`S2  @10%;
#&'()-1010100 U@y!10%&'()-00 @y!10%@@&'()-00 0|@y!10%wE
w&'()-0!X@@y!10%&'()-0f$f&f.f2f:f;f_;`S2  @#3 



H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- H 10%;#&'()-  @l-10%;#&'()-;
f<fCfDfKfLfMfNfdH,2H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()-
H 10%;#&'()- H 10%;#&'()- NfOfPfQfTfUfVfWfhL02H 10%;#&'()- H 10%;#&'()- H
10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- WfXfYfZf[f\f]flH02H
10%;#&'(#3  H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- &#3 



]f_f`fbfcfdfgfcC02H 10%;#H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- H 10%;
#&'()- H 10%;#&'()- gfhfifjfkfmfufhH02H 10%;#H 10%;#&'()- H 10%;#&'()- #3
H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- ufyfffffffcG+2H 10%;#&'()- H 10%;
#&'()- H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()-
fffffffflH,2H 10%;#&'()- #3   H 10%;#&'()-  H 10%;#&'()- H 10%;#&'()- 



H 10%;#&'()- )#3  ffffffffhL02H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- #3  H
10%;#&'()- H 10%;#&'()- H 10%;#&'()- fffffffflP,2#3  H 10%;#&'()- H 10%;
#&'()- H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- ffffffffgK+2H 10%;#&'()-
H 10%;#&'()- (#3  H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- H 10%;#&'()-
fffffffcC+2H 10%;#H 10%;#&'()- 



H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- ffffffffgG+2H 10%;
#&'()- H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()-
ffffffflH+2H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- H 10%;
#&'()- #3  fffffff[?+2H 10%;#&H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- H
10%;#&'()- 



H 10%;#&'()- fffffffdH+2H 10%;#&H H 10%;#&'()- H 10%;#&'()- #3  H 10%;
#&'()- H 10%;#&'()- H 10%;#&'()- ffffffgcC+2H 10%;#&H 10%;#&'()- H 10%;
#&'()- H 10%;#&'()- #3  H 10%;#&'()- H 10%;#&'()- gggggggglP,2#3  H 10%;
#&'()-  H 10%;#&'()- H 10%;#&'()- H 10%;#&'()- #3  H 10%;#&'()- ggg
ggggIgUg|[:3   X^  10%&'()-0 ^ 



10%s"s&'()- 10%#&'()- 10%#&'()--10;#10;#10;#H 10%;#&'()- Ugkgrggggg|[:|[:3
0^  10%v&'()-0 ^  10%l&'()- A^  10%(~(&'()- 0^  10%&'()-- n^  10%UU&'()-
h0^  10%F&'()-gg`hiDjOjjzY8|[:3  I  7%10%#&'()-- `510%#&'()--
'`@)%10%#&'()-S- `@)%10%#&'()-S- 6@)%10%#&'()-S-!^
10%&'()-j]k^k_k`kkkpkkkvU43   10% $&'()-  t10% $&'()-  3@-10% $&'()- &@@10%
$ &'()-M10#10##10# 0  7%10%#&'()-kkkl2lGlal|[:vU43  610%00&'()- 09@10%
$&'()-F ty10%n $n&'()-& `y10%&'()- 1y10% &'()- )y10%r&'()-altlllll6m|[:vU43
o10%ili&'()- 10%&'()- 10%&'()-& 10%A &'()- b010%#&'()-
6010%&'()-6m<m>m4nnso,p-p|[:-410 $ `l4%10% $&'()- #l4%10% $&'()- `,%10% 



$&'()-& ,%10% $&'()- )10% $&'()-  @)&10% $&'()-Y-p.p/pApqrrQtbA410 $
#`L&10%"&'()-' y10%S"S&'()-  0%10%O"O&'()- %10%)")&'()- ff10%S"S&'()-10 $10
$Qtu5v=wwxx|[:A410 $ `F.%10%SS&'()- F.%10%"&'()- #`%%10%"&'()- %%10%"&'()-
``L&10%SS&'()-' D``L&10%"&'()-'xyzzzzz{{vU410 f%10%$&'()-  y10%$&'()-
4Y10%A$A&'()-F10"10"10" `3%10%"&'()-@ 3%10%"&'()-@{"|%|(|u|[:vU410
y#10%$&'()- S 10%$&'()-34 #10%$&'()-  10%$&'()- `10%$&'()- `f%10%$&'()- *;
|[:vU410  T0F$&10%Y &'()- 0F$&10%&'()-4 F$&10%!%!&'()- %  10%$&'()-
Y%&10%$&'()-  Y%&10%*"&'()- ;TYi|[:vU410  l+10%$&'()- 90M10% &'()-4
90M10%$&'()- 90M10%&'()- * 10%$&'()- `F$&10%$&'()-|obU410 10%"&'()-
10$10$10$4 `9y#10%$&'()- 010%$&'()-   010%U&'()-  `010%&'()- :|[:bU410
`L@&10%t"t&'()-  W`L@&10%D"D&'()- 4 'L@&10%"&'()-  1`&10%"&'()-3
&10%"&'()-3  ,#10%"&'()-:|obU410 Q`m10%^$^&'()-10"10"10"4 03%10%"&'()-f
3%10%"&'()-f 110%"&'()- &F.z#10%"&'()-Kc|[:bU410 Q S%10%$&'()-z s10%$&'()-4
#10%$&'()-f @10%$&'()- `%10%$&'()- %10%$&'()-@!uvwx|[NA41010$10$10$
`#,&10%$&'()-4 \`#,&10%i$i&'()- ;`#,&10%H$H&'()- '#,&10%4$4&'()-
#10%$&'()-xW|[:NA41010 3&10%+$+&'()- #10%$&'()-4 #s9%10%0$0&'()-
@%10%$&'()-S #10%$&'()-g m10%$&'()-G{k6789|[NA41010[$[10[$[10[$[
N0/%10%[$[&'()-`4 6`/%10%C$C&'()-` y/%10%$&'()-` N`3&10%[$[&'()-
6`3&10%C$C&'()-9:LJ7|[:NA41010 `L&10%#&'()- L&10%#&'()-4 y10%`#`&'()-  f
#10%`#`&'()-  @f10%`#`&'()- S&10%`#`&'()-M7MA0,|[:NA41010 0s'-&10%`#`&'()-
0s'-&10%`#`&'()-4 '`s'-&10%|&'()- s'-&10%l&'()- ',#%10%#&'()-
I`L&10%#&'()-,+wvT310 `L %10%"&'()- 



!L %10%{{&'()-  #10%"&'()- 10%"&'()-410&#&10&#&10&#&
ys'-&10%&#&&'()-w@{Z9vT310  a`%10%NN&'()-  1%10%"&'()- !%10%&'()-  0L
%10%"&'()-  L %10%"&'()-  `L %10%"&'()- El|[:vT310   &&0F 10%"&'()-
*z10%"&'()- )10%"&'()-3 $10%"&'()- s$10%"&'()- "10%"&'()-G.vU410
y%10%$&'()-g 10%$&'()- C`m10%P$P&'()-10\"\10\"\10\"\ o1-&10%\"\&'()-
11-&10%"&'()- 9Bgs|[:vU410   &y10%e&'()- 9Z10%&'()-YC `@`10%$&'()-
0&`F10%"&'()-  10%$&'()- `y%10%$&'()-gD|[:vU410   `9 10%7#&'()- ;``9 10% q
&'()-C (\10%  &'()-{ y10%$&'()- 10%&'()- &y10%$&'()-D{Z9vU410
S`S&10%`$`&'()- S&10%&'()- &'10%$&'()-!k#`9 10%x!$x!$&'()- f`9 10%s?s&'()-
``9 10%$&'()-"|[NA410 10$10$10$ s&3f#10%$&'()-3 L,z#10%$&'()- S210%$&'()-
F+10%$&'()- F (10%$&'()-*/9?O_|[:NA410 10 'M10%gP"g&'()-@, 0M10%P"&'()-@,
SM10%P"&'()-@, M10%P"&'()-@, aM10%P"&'()-@, M10%4&'()-@,_grw|[:NA410 10
#M10%c,!c&'()-@, o`M10%0!&'()-@, #PM10%cH!c&'()-@, 0M10%$ &'()-@, M10%
&'()-@, ~`M10%G&'()-@,|obU410  0@10%i#i&'()-310P"10P"10P" l4Y%10%P"&'()-z
L10%P"&'()-@ M10%AP"A&'()-@, #M10%c0!c&'()-@,#'+4>F{Y8bU410   TJY
10%#&'()-M'!Q`Y 10%^^&'()-M' gY 10%''&'()-M' H0Y 



10%!&'()-M'!!Y 10%q!q!&'()-M' @10%s#s&'()-F[]r{Z9bU410     Y 10%!&'()-M'
3~Y 10%"&'()-M' 3 `Y 10%*"&'()-M' 0Y 10%!&'()-M'!7Y 10%&'()-M' 'Y
10%!&'()-M' &>|[:bU410     SY 10%w&'()-M' CY 10%g&'()-M' Y 10%ss&'()-M' Y
10%ss&'()-M' T Y 10%&'()-M' Y 10%&'()-M'>[f||[:-410!U! aY 10%!U!&'()-M' SY
10%&'()-M' \Y 10%&'()-M' aY 10%!/!&'()-M' WY 10%P&'()-M' S0Y
10%&'()-M'mQ510!10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-* ,10% }! &'()-10!U!10!U!tX<mQ510!10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*/K^'si-10% }! &'()-*l<mQ510!/K^'si&10% }! &'()-* 10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*kO351010% }! &'()-*10% }!
&'()-*10% }! &'()-**10% }! &'()-*10% }! &'()-*(10% }! &'()-*10% }!
&'()-*tX<351010% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'siwW7351010% }! &'()-*10% }! &'()-*/K^'si10% }! &'()-*10% }!
&'()-*10% }! &'()-*`D351010% }! &'()-*/K^'si10% }! &'()-*10% }! &'()-*10%
}! &'()-*10% }! &'()-*gK+510% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*(10% }! &'()-*|`D+510% }! &10% }! &'()-*10%
}! &'()-*}10% }! &'()-*!10% }! &'()-*%/K^'si10% }! &'()-*wW;+51010% }!
&'()-*10% }! &'()-*10% }! &'()-*(/K^'si10% }! &'()-*10% }! &'()-* 



hL,510% }! &'()-*10% }! &'()-*%10% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*10% }! &'()-*|`@,510% 10% }! &'()-*10% }! &'()-* 10% }! &'()-*10%
}! &'()-*10% }! &'()-*/K^'si!"#x\@,510% 10% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*#$&()*+tX<,51010% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*+,.0236hH,5101010% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*678:<>@tT4,510% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*/K^'si@BDKLMOoS3,510% }! &'()-*10% }! &'()-*/K^'si10% }! &'()-*10%
}! &'()-*10% }! &'()-*OQTUWY[cC,51010% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*[]acdefoS7,510% }! &'()-*10%
}! &'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*fghjklm\@,510% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*mnoprtul<,5/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*uxyz|lL,5/K^'si10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*|\<,510% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*/K^'sic3,5/K^'si10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*lP45/10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*|`D45/10% 10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*/K^'siw[;45/10% }! &'()-*10% }! &'()-*(10% }! &'()-*(10% }!
&'()-*(/K^'si10% }! &'()-*sW;45/10% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*|`D45/10% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*\@45/10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*tD45//K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*lP0510% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*|`D0510% 10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*/K^'si10% }! &'()-*x\@051010% }! &'()-*10% }! &'()-*10%
}! &'()-*/K^'si10% }! &'()-*10% }! &'()-*|\@051010% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*\<0510% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*tD05/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-* tX05/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*  |`D0510% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*/K^'sisW;0510% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'si010% }! &'()-*10% }! &'()-* $%'(oS70510% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*()+-/01T80510% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*1234567tD0510/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*78:;<=ABpP4510% }! &'()-*'10% }! &'()-*10% }! &'()-*10%
}! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*BFHKLMNoS74510% }!
&'()-*10% }! &'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }!
&'()-*NOQSTVWh845/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*WXYZ\^`alL0510% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*acdeghisW;051010% }!
&'()-*10% }! &'()-*10% }! &'()-*/K^'si(10% }! &'()-*(10% }!
&'()-*ikmnortsS30510% }! &'()-*10% }! &'()-*/K^'si10% }! &'()-*10% }!
&'()-*10% }! &'()-*tuvy{~hH0510% }10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*|\<0510% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*/K^'sisW;0510% }! &'()-*10% }!
&'()-*10% }! &'()-*/K^'si010% }! &'()-*10% }! &'()-*S70510% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*010% }! &'()-*10% }! &'()-*hH0510%
}!10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*x\@0510% }! &'()-* 10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'sisW;0510% }! &'()-*(10% }! &'()-*(/K^'si10% }! &'()-*010% }!
&'()-*10% }! &'()-*T80510% }! &'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*hL0510% }! &10% }! &'()-*10% }! &'()-*10% }! &'()-*10%
}! &'()-*10% }! &'()-*10% }! &'()-*|\<0510% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*10% }! &'()-*/K^'sisW;0510% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*(/K^'si10% }! &'()-*oS70510% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*\<0510% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*l<05/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*pT05/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-* tX<0510% }! &'()-*10% }! &'()-*10% }! &'()-*10% }!
&'()-*10% }! &'()-*/K^'six\@0510% }! &'()-*10% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*x\@0510% }! &'()-*10% }!
&'()-*/K^'si10% }! &'()-*10% }! &'()-*10% }! &'()-* "$%&l<05/K^'si10% }!
&'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*10% }! &'()-*&'+-134a@05/
)'10%%%&'()-  $10%%%&'()-  $10%%%&'()- 910%%%&'()- F 10%%%&'()-10% }!
&'()-*4+vU4  10%#&'()- ! 10%[![&'()- S 10%#&'()-10%%10%%10%%
`4m%10%%%&'()- i4m%10%%%&'()-|[:vU4  @,&310%#&'()-! ,&310%#&'()-
,&310%#&'()- ` 10%#&'()-  10%"&'()-  10%#&'()- !|[:vU4  `yG10%#&'()-!
yG10%#&'()- yG10%#&'()- 10%#&'()- 10%#&'()- X210%#&'()-!$),/16|[:vU4
y,G10%#&'()-! `y,G10%O#&'()- y,G10%#&'()- yG10%H$#H&'()- yG10%#&'()-
yG10%#&'()-69;=>?@BjN.4'10%$#&'()- '10%$#&'()- '10%$#&'()- '10%$#&'()-
vy,G10%$#&'()- 0y,G10%H"H&'()-BCEGHJKLx\D4'10%$#'10%$#&'()- '10%$#&'()-
1'10%$#&'()- '10%$#&'()- 0LMNOQRSUt\<4'1'10%$#&'()- '10%$#&'()- '10%$#&'()-
'10%$#&'()- 



'10%$#&'()- UVWXZ\]^pX<4'1'10%$#&'()- '10%$#&'()- '10%$#&'()- '10%$#&'()-
'10%$#&'()- ^`bcdgijkK34'10%$#&'()- '10%$#&'()- '10%$#&'()- '10%$#&'()-
'10%$#&'()- jklmnpqrt\@4'10%$#&'()- %'10%$#&'()- '10%$#&'()- '10%$#&'()-
'10%$#&'()- rtuvwxy{w[;4'10%$#&'()- '10%$#&'()- '10%$#&'()- ('10%$#&'()-
('10%$#&'()- {|}~|\D4'10%$#&'()- '10%$#&'()- '10%$#&'()- 



'10%$#&'()- pcVI101010 10%&'()-M'10%$#&'()- &'10%$#&'()- '10%$#&'()- |[:cVI
Ls10%&'()- #10%&'()- yt10%&'()- #10%&'()-@ 3@-10%&'()- 10%&'()-T{Y8cVI
910%CC&'()--!<910%&&&'()- 910%  &'()- 310%FF&'()-(!310%  &'()-(
x@C10%&'()-u|[:cVI  @5y#10%&'()-f k1%10%&'()- Y.10%&'()-  +310%&'()-
(!10%&'()- 910%1&'()-6789>vU4 ,$10%z2z&'()- l-10%z2z&'()-101010 :#10%&'()-
910%&'()- ,8 10%&'()-#03{Z9vU4  0`$%10%zz&'()-
,`$%10%2&'()-!0`&10%zQzQ&'()- 10`&10%2&'()- ,`&10%2&'()-
%10%r2r&'()-}%6789>|obU4 10%@@&'()-(10z2z10z2z10z2z 810%z2z&'()-
pL96%10%z2z&'()-g :Ls0%10%2&'()- f,z#10%z2z&'()-z>'X|[:bU4  10%@@&'()-
3410%@@&'()- '%10%&'()-@ 910%@@&'()- %10%88&'()-S f#10%@@&'()-;n8N|[:bU4
&5 10%@@&'()- ?0%10%&'()-S ,y#10%@@&'()-S y'%10%@@&'()- 6"&10%&'()-@
#10%@@&'()-SN`vU4 #10%&'()-S 10%&'()- 10%&'()-10@@10@@10@@ 9:G 10%@@&'()-
710%@@&'()-Dl{Z9vU4  ~!&10%&'()-S 10%&'()- 10%10%ee&'()-S!%10%&'()-S
'`&10%[[&'()- &10%RR&'()-L{Z9vU4  ,210%&'()- 0S/%10%&'()-f!6S/%10%jj&'()-f
10'%10%ee&'()-s :'%10%nn&'()-s %@10%&'()-LvU3!S%10%SS&'()- #10%SS&'()-(
F,-10%SS&'()-'10nn10nn10nn :7%10%nn&'()- &4"10%&'()-Bp|[:vU3! Yf10%SS&'()-
10%SS&'()- !#10%;;&'()- s`10%SS&'()- F10%SS&'()-  0S%10%FF&'()-4S|[:vU3!
0%10%&'()- F.  10%SS&'()-  "`!&10%&'()-  `!&10%&'()-  p!&10%SS&'()-
&10%SS&'()- #VWXY[avU4! y10%&'()- @10%&'()- 10%&'()-10SS10SS10SS
&s9&10%SS&'()-  `0%10%SS&'()-[ ^|[:vU4!  ``&10%&'()- 6``&10%CC&'()-
a`&10%&'()- #10%&'()-z y10%&'()- y 10%&'()-zB|[:vU4!  -`10%&'()-
6`L'%10%CC&'()-- ,L'%10%99&'()-- ?,#!10%LL&'()-z  4 10%&'()-
10%&'()-zYL?2101010- 9`9z#10%&'()-- @810%&'()-- 9,5S#10%&'()--
60/%10%CC&'()--!'/%10%44&'()-N0|[:L?210 `s`&10%&'()-  +s`&10%00&'()-  



3`%10%&'()-  %10%&'()-  10%&'()- 10%&'()-00|[:L?210 %10%&'()- D`@
&10%xx&'()-@ D@ &10%xx&'()-@ 10%&'()- F10%&'()-  10%&'()-/K$`zY8L?210
as6%10%&'()-S- 310%&'()-- a .%10%&'()-- +F 10%&'()--
0(%10%&'()-@-!6(%10%jj&'()-@/FvU3!%10%AA&'()- S#10%&'()- 10%&'()-
10%&'()-10ss010ss10ss ?0s6%10%ss&'()-SFo|[:vU3! ,`y&10%``&'()-
0y&10%HH&'()-  fy&10%&'()-  10%&'()-  Ns&%10%&'()- 0%10%&'()-!Hgh|[:-310
9:3 10%&'()-  `)&10%&'()- '0)&10%[[&'()- `)&10%&'()- )&10%CC&'()-
&'`10%&'()-hijp79QTbA310  s10%SS&'()- Y 10%SS&'()- 10%SS&'()- #10%;;&'()-
10%SS&'()-1010TB9Q*|[:A310 f!&10%SS&'()-   Y 10%SS&'()- `F%10%SS&'()-
"F%10%&'()-  z10%SS&'()-3 L#10%SS&'()-*XS|obU410 Y10%--&'()-101010
)@&10%&'()- :`)@&10%&'()- )@&10%&'()- 9L'10%SS&'()- w|[:bU410  6`9%10%&'()-
19%10%&'()- s10%--&'()- t10%--&'()- s10%--&'()- f 10%--&'()-fO_b|[:bU410
F+#10%--&'()- )10%--&'()- (f10%--&'()- ?"%10%&'()- y#10%--&'()-
10%--&'()-H`abci|obU410 3@10%--&'()-10--10--10-- &:Z 10%--&'()-
`3%10%--&'()- ,3%10%&'()- 0 10%--&'()-i245\ |[:bU410  "0&10%&'()-M
k&10%--&'()-M :!10%--&'()- s10%--&'()-  m 10%--&'()-  #10%--&'()-\  *
|Z9bU410   



0%10%qq&'()-!6`,#&10%//&'()-: ,`,#&10%&'()-: ,#&10%{{&'()-: >!z#10%--&'()-.
6&10%&'()-MlmnouvU410  %10%&'()-:( F10%--&'()-'10--10--10-- :g#10%--&'()-G
810%--&'()-3 L,510%--&'()-4/bb;|[:vU410  N`&10%--&'()-  k&10%--&'()-
`%10%m=m&'()- f%10%--&'()-  0%10%b&'()-:  A`%10%&'()-:;YzY7vU410
!`0%10%mRmR&'()- 0%10%mm&'()-- 0F+#10%&'()-- *10%--&'()-- &
10%--&'()--!`&10%&'()- #uvwx~:vU410  .@%10%Z2Z&'()- @ 10%z2z&'()-
S10%z2z&'()-10--10--10-- 9:g#10%--&'()-  7 10%--&'()-5@|[:vU410
`##&10%zYz&'()-# ##&10%2&'()-# !p#10%z2z&'()-T 10%z2z&'()-G L&10%z2z&'()-
s10%z2z&'()- 8.|obU410 f,&10%``&'()-M102102102 `3%10%2&'()-f 3%10%2&'()-f
`,%10%z:z&'()-z ,%10%2&'()-z U!!#$|[:bU410  `&10%&'()- &10%&'()-
&10%``&'()-   =`F%10%##&'()-  0F%10%&'()- 10%``&'()-$$%@&v&(U(V(|[:-410
00%10%&'()-` 0%10%&'()-` -10%``&'()-  0%%10%&'()- 0%%10%&'()-
`&10%``&'()-V(W(X(Z(b(P))G*bA410   10%SS&'()-y 310%SS&'()-y y#10%??&'()-
10%SS&'()- 3:10%SS&'()-M1010G**6+,D-d-.|Z9A410
yl(&10%SS&'()--&!I`&10%ss&'()-  6`&10%&'()-  &10%&'()-  #10%SS&'()-z s
10%SS&'()- .k.../0000|[NA410101010 D`,2%10%&'()-- ,,2%10%&'()-- 110%SS&'()-
9y/10%SS&'()-  '`l(&10%&'()--00000t11|[:NA41010  /`fm%10%DD&'()-@
+fm%10%,+,&'()-@ f10%s+s&'()- ,10%s+s&'()- S 10%s+s&'()-
Y10%s+s&'()-`1~22B3466|[:NA41010 1`3%10%+&'()-  `3%10%+&'()-  3%10%+&'()-
l'10%s+s&'()-  `ss%10%+&'()--  +ss%10%+&'()--678888899uS210
%10%x&'()-&!g10%HH&'()-@! 10%xx&'()-10+10+10+ 7%10%+&'()- 0%10%+&'()-S99;
t<-=q=>|[:uS210  :*%10%4x4&'()-` 9'M10%x&'()-  ~!%10%x&'()- ?`9&10%9x9&'()-
'9&10%!x!&'()- 



`M10%x&'()->|?%@(@s@t@u@v@x@|obU410  0310%&&&'()-10x10x10x Ls9T10%x&'()-
,810%x&'()- 95g#10%x&'()- 0*%10%x&'()-`x@y@@A2BVBB|Z9bU410   a%10%&&&'()-9!
0S%10%""&'()-`  =`S%10%&'()-`  ,S%10%&'()-` l10%&&&'()-
`10%&&&'()-MBCCD"EE<F{Z9bU410   \ (%10%&&&'()- `s!%10%yy&'()-`
ts!%10%&&&'()- `%10%aa&'()-9!1`%10%&&&'()-9  `%10%WW&'()-9<FFFFGGG|Z9bU410
710%&&&'()-!`0 10%&&&'()- 0 10%&&&'()- 010%&&&'()- 010%&&&'()- -10%&&&'()-
GGGHHHIHJHRHxIzIvU410  &10%&'()-(  10%&'()-' `y10%&'()-10&&10&&10&& &9
10%&&&'()-f &910%&&&'()-zIIJKK@LL|[:vU410   !10%&'()-Z 0&10%@@&'()-
f&10%&'()- 0&10%@@&'()-y f&10%&'()-y  10%&'()-LM9NOuPvPwPxPP|obU410
F10%@@&'()-10aa10aa10aa :`s1&10%aa&'()-@ s1&10%EE&'()-@ &-F10%&'()-
&#&10%&'()-PPsQQ@RSS|[:bU410   10%@@&'()- :&%10%&'()- `10%@@&'()-
=`a%10%&'()-  a%10%&'()- y#10%@@&'()-SSqTTUuVV|[:bU410   /p#10%@@&'()-
`%%10%&'()- "%%10%&'()- # 10%@@&'()- fy#10%@@&'()- 10%@@&'()-VWWXXXXXXuT310
10%::&'()- M10%::&'()-M101010  7%10%&'()-!`0%10%bb&'()-
0%10%vv&'()-XX+YZ%ZZZ|[9uT310  !`s&%10%&'()-- s&%10%&'()-- s10%::&'()-
8,%10%&'()- S10%::&'()-  y10%::&'()- Z*[[[ \\@^|[:uT310  ! *%10%&'()-`
9'p#10%""&'()-X `$`10%::&'()- ,#10%::&'()- #10%::&'()-
s10%::&'()-@^^_______|obU410   310%k&'()-10&&10&&10&& &99f#10%&&&'()-z
810%::&'()- 5 10%::&'()-z `*%10%::&'()-`_ayaafbcc|[9bU410   ! `L&10%++&'()-
@`L&10%k&'()-  DL&10%k&'()-  #10%k&'()-^  <`%10%{k{&'()-
%10%vkv&'()-cTdWdd6efdg|[:bU410   ! 190%10%k&'()-S 1`&y&%10%k&'()--
?&y&%10%,k,&'()-- #,10%k&'()-3 &Y" 10%k&'()- f 10%k&'()-dgghhhhhXhhvU410
S10%--&'()- f10%--&'()-  Y10%--&'()-10k10k10k y:g#10%k&'()-4
37-#10%k&'()-YhijkCkk&l|[:vU410    y!&10%--&'()-  10%--&'()- `&10%-M-&'()-
1&10%&'()- 10%--&'()- %10%))&'()-&lVmmknn2opp|[:-410{{ 7&10%{{&'()-
&510%--&'()- ` .%10%{{&'()- " .%10%{{&'()- '`!&10%&'()-  0!&10%&'()-
ppp"pYq[qRrgrbA410{{  10%@@&'()- 



+#10%&'()- fs10%@@&'()-  10%@@&'()-T  ,10%@@&'()-10{{10{{grjrrsstu|[:A410{{
9's10%@@&'()-  ~!%10%@@&'()- 6`%10%&'()-@ X%10%@@&'()-@  "10%@@&'()-y
`10%@@&'()-uuvvvwwww{ZM@310101010 17%10%&'()- 9,5Z10%@@&'()- !`/%10%&'()-
k/%10%@@&'()- *%10%&'()-wwxxxyy|[:M@31010 as&10%SS&'()-  S10%SS&'()-z
Ss10%SS&'()- @#10%SS&'()-  10%SS&'()-  10%SS&'()-yz+||}}}|[:M@31010
py/F%10%SS&'()-z :0(%10%&'()-S t(%10%SS&'()-S fs&10%&'()-  I`s&10%&'()-
`s&10%&'()- }~^vU410  10%&'()-z 10%&'()- 310%&'()-101010 :`3%10%&'()--
,3%10%&'()--^`N&)||[:vU410  y!10%&'()-m &`10%&'()- @#10%&'()- k9$10%&'()-g
#10%&'()- l 10%&'()-| |[NA410101010  90%10%&'()- ~#%10%&'()- I#%10%]]&'()-
Y"10%&'()- yz#10%&'()-Y{Z9NA41010 s3&10%z2z&'()-& `  10%m2m&'()-!
10%zz&'()-  S10%z2z&'()-4 g10%z2z&'()- Y10%z2z&'()-/6{Z9NA41010
/10%z2z&'()- `L&!&10%2&'()- ''L&!&10%2&'()-!aL&!&10%zz&'()- 0s3&10%2&'()-&
`s3&10%2&'()-&9:;<D|obU410  10%SS&'()-(10z2z10z2z10z2z 810%z2z&'()-S
Ll710%z2z&'()- 1 10%z2z&'()- L`010%z2z&'()-D0{Z9bU410  "10%SS&'()-
`3%10%&'()-  +3%10%&'()-!`s%10%&'()-  `s%10%SS&'()-   &s%10%vv&'()-
={Z9,410 6`0%10%&'()-  60%10%&'()-  0F+ 10%SS&'()-!F+ 10%SS&'()-
)10%SS&'()- % 10%SS&'()-b@410 6!:`L%10%>>&'()-  10L%10%2&'()-
\L%10%z2z&'()-  Y 10%z2z&'()- 10%z2z&'()-1010|[:@410  &'#10%z2z&'()-f
Ds#$10%2&'()-f !10%z2z&'()- 10%z2z&'()- ``3%10%zz&'()-
D`3%10%2&'()-*TzY8@410 t`6%10%z2z&'()-- ?01"10%2&'()--!1"10%z^z^&'()-
0Y+f#10%z2z&'()-!Y+f#10%zz&'()- s* 



10%z2z&'()-uT310 fs10%--&'()-( 0  10%--&'()-(!  10%--&'()-
310%--&'()-(10z2z10z2z10z2z &:10%z2z&'()- 5MP|[:uT310  "10%--&'()-z
Y10%--&'()- #10%--&'()- `10%--&'()- l 10%--&'()- #10%--&'()-(_|Z9uT310  `Y.
10%--&'()-!'Y. 10%&'()- 1`(%10%&'()- p(%10%--&'()- &%m 10%--&'()-
y!&10%--&'()-2vU410  10%@@&'()- (  @10%@@&'()-'10--10--10-- s:f#10%--&'()-
810%--&'()-  L3#10%--&'()-$jzY8vU410   #10%@@&'()- 10%@@&'()- `10%@@&'()-
#10%@@&'()-- `10%@0@&'()--!10%))&'()-N69|[:vU410    Ll+z#10%@@&'()-
`*10%@@&'()- 9(Z 10%@@&'()-  R,#&10%&'()- 10%@@&'()-z &10%@@&'()-|obU410
y10%X&'()-10@@10@@10@@ 9Z 10%@@&'()-  S810%@@&'()- s6 10%@@&'()-
DF110%&'()-/]`x{Z9bU410   m 10%X&'()-  &10%X&'()- y 10%X&'()-3
s"10%X&'()-!s"10%pp&'()- @#10%X&'()-Fx9Ia|[:bU410    )Y 10%X&'()-
$#10%X&'()- *10%X&'()- `#10%X&'()- "10%X&'()- aLl%10%X&'()-4aHs |obU410
S10%ff&'()-10X10X10X 06%10%X&'()- a6%10%X&'()- "1-#10%X&'()- l+y#10%X&'()-G
Yw{Z9bU410   :``,&10%&'()- \0`,&10%ff&'()- 0`,&10%&'()- "`,&10%&'()-!
0%10%OO&'()-@ %10%ff&'()-@hwzY8bU410   !3%10%&'()-
f0.%10%ff&'()-!,.%10%&'()- *%10%&'()-!\``,&10%&'()- I``,&10%&'()-ZyvT310
4%10%YEY&'()-(!`@y 10%yy&'()-G @y 10%E&'()-G @10%E&'()-(101010
`3%10%&'()-<fyX7vT310  N`!&10%E&'()- t!&10%E&'()-!R`9-&10%&'()-
I`9-&10%E&'()- 



'9-&10%E&'()- !9-&10%&'()-  RyX7*10E ?03%10%E&'()-@ '3%10%E&'()-@
`.m%10%}&'()-!6.m%10%\\&'()- I)%10%E&'()-!\`!&10%#*#*&'()-"a@10E ?0
:9&&10%E&'()-m!0s%10%**&'()-g 0s%10%E&'()-g s%10%mEm&'()-g
f10%E&'()-`10E10E)vnzY8@10E  ,%10%E&'()-& fS)10%&'()-@ N0S &10%E&'()-y 6S
&10%E&'()-y ?`L"10%E&'()-!1`L"10%&'()-n2tS20 Sl 10%z2z&'()-4
y10%z2z&'()-10E10E10E 1 8&$10%E&'()- s3f#10%E&'()-!`,%10%**&'()--Z{Z8tS20
!0s%10%zz&'()-F ,s%10%2&'()-F 1Ly#10%2&'()-!'Ly#10%&'()- %10%2&'()- yY
10%z2z&'()- p6H{Z8tS20 !1@ 10%zzzz&'()- L,g#10%z2z&'()- \($10%z2z&'()-
N#%10%2&'()-!#%10%zz&'()- f#10%z2z&'()-H!"#$,rQ00 #10%z2z&'()-
310%z2z&'()- 10   10   10  !D38F10%  &'()-- 6`10%z2z&'()-Z I1@
10%2&'()-Y5zY8rQ00  10%z2z&'()- '0`%10%2&'()-` ,`%10%2&'()-` &10%z2z&'()-S
` %10%r2r&'()-z-! %10%zz&'()-z3{Z9rQ00   4y#10%z2z&'()- 6`L)%10%2&'()-L
,L)%10%2&'()-L `%Y"10%z2z&'()-!%Y"10%zNzN&'()- L!%10%z2z&'()-juT30
y10%@@&'()-   10%@@&'()-10z2z10z2z10z2z `9#10%z2z&'()-f!9#10%zz&'()-f
L710%z2z&'()-jm{Z9uT30   310%@@&'()- 3#10%@@&'()- D0Z%10%&'()-!6Z%10%&'()-
0,%10%33&'()- ,%10%..&'()-RhB{Z9uT30   `,&10%&'()-   ",&10%&'()-
t09'$10%@@&'()-!:9'$10%??&'()- D"%10%&'()-y #10%@@&'()-B8vU40   ,&10%&'()-l
( `f%10%&'()-(  



&f%10%&'()-( l10%&'()-'101010 1`,&10%&'()- f4n|[:vU40   , ?'%10% &'()-
y'%10%&'()- 0, %10%hh&'()- ', %10%cc&'()- 0&10%mm&'()-l  6`&10%&'()-l
n}zm`S20  f10%E&'()-&101010- ?`4%10%&'()-@- 64%10%&'()-@-
?0y/3%10%&'()--!?y/3%10%''&'()-W_n{Z9`S20   \`l%10%E&'()-4
69S#10%E&'()-!,9S#10%&'()- 10%E&'()- @%10%E&'()- S9@#10%E&'()-2!zY8`S20
&`- "10%E&'()- 9*Z10%E&'()-G '10%E&'()- 6#&10%E&'()--  10%E&'()--!
10%&'()-IJKLRvU40    %10%&'()- #10%&'()-T l10%&'()-10E10E10E :8 %10%E&'()-
,1&10%E&'()-<|Z9vU40    `@#10%&'()-!@#10%&'()- 10%&'()- #10%&'()-g ,
10%&'()-S 10%&'()-<PQz|[:vU40     94z10%&'()- ?`@/%10%&'()-, ?@/%10%&'()-,
&+`!10%&'()-T )10%&'()- ?"%10%&'()--z:IvU30  !Y"10%&'()-   %10%&'()-
10%&'()-101010 99"10%&'()-@ 710%&'()-I|[9vU30  !!`,#&10%&'()- N,#&10%&'()-
fs"10%&'()- @10%&'()- ?F&10%&'()-` Y"10%&'()-,-./0|obU40  !
M10%&'()-M'101010 68$10%&'()- 610%&'()- ? 1&10%&'()-
,#&10%j&'()-067C|[:bU40  !  I%10%&'()- 3S10%&'()- !10%&'()- &10%&'()-
#10%&'()- 10%&'()-4!|[:bU40  !  ?1%10%yy&'()- @,#10%&'()- s +10%&'()-
)10%&'()- D9&$&10%~~&'()- #10%&'()-!02tS20  `$10%bb&'()-& #10%ff&'()- &
S10%ff&'()-&101010- Il73%10%&'()--!6l73%10%pp&'()-2's{Z9tS20   #10%ff&'()-
#10%ff&'()-  `10%ff&'()-!"10%zz&'()- :``%10%z&'()-3
a`%10%ff&'()-3(:{Z9,210ff k6&10%ff&'()-G 1l1&10%&'()-!l1&10%ff&'()-
9.10%ff&'()- 6*&10%&'()-3 $10%ff&'()-+a?210ff !,m10%yy&'()-!`@%10%'b'b&'()-
@%10%&'()- #10%&'()- 10%&'()-10ff10ffs&{Z9?210ff %#10%&'()-
p&9!%10%&'()-!,&9!%10%y`y`&'()- :`l%10%&'()- l%10%ff&'()-
m10%&'()-{IX{Y8+210 6l7!10%&'()-!"l7!10%oo&'()- I00%10%&'()-
S,M!10%&'()-!S,M!10%&'()- s +10%&'()-x  a@210 6 s#10%::&'()-9  %10%66&'()-!
%10%&'()- 0Y#10%::&'()-L 10%::&'()-1010. {Z9@210  09!10%::&'()-
19!10%/&'()-!'9!10%&'()- :0 %10%&'()-` Y"10%::&'()- Y10%::&'()-.
LC|[NA40101010 I&9%10%&'()- 4S#10%::&'()- a0y/%10%::&'()-s DL*$10%&'()-
0%z#10%::&'()-` X|[:NA4010 DsLf&10%E&'()- 'sLf&10%&'()- N9%10%E&'()-
ss$10%E&'()- @10%E&'()-3 10%E&'()-B3`|[NA40101010 Y4%10%&'()-
"Y4%10%E&'()- ` f,%10%E&'()-    f,%10%E&'()-  0sLf&10%E&'()-k |[:NA4010
Ss%10%s+s&'()-S `9&10%+&'()--  =9&10%+&'()-- S10%s+s&'()- @10%s+s&'()-
SSS10%s+s&'()- .=e{Z9NA4010 D`@&@&10%+&'()-f D@&@&10%+&'()-f
60@&@&10%+&'()-f!'@&@&10%&'()-f f!%10%s+s&'()- `s%10%+&'()-Se7!"#vU40
6`y&10%&'()-(  4``y&10%&'()-(  &`y&10%vv&'()-( ,10%ff&'()-'10+10+10+
o`@&@&10%+&'()-f##8$%%E&'yX7vU40  0&10%&'()- a0#-&10%&'()-M!f#-&10%==&'()-M
I#-&10%&'()-M \0`y&10%&'()-!W``y&10%88&'()-'((((()++vU40 '` %10%&'()-&  8 



%10%qq&'()-& S 10%@@&'()- F10%@@&'()-1001010
'`0&10%&'()-+K-f.=/f/i/x/|[9vU40 !23"10%@@&'()- 010%@@&'()- S/10%@@&'()-
)%10%&'()- `%10%&'()-  %10%&'()-x//0000000vU40   10%SS&'()- ' f!10%SS&'()-
310%SS&'()-10@@10@@10@@ 710%@@&'()-  023"10%@@&'()-0=1@1[1j111{Z9vU40
10%SS&'()- f`3!10%SS&'()-!13!10%&'()- F10%SS&'()-  s10%SS&'()-
#10%SS&'()-1222*3E3H3zY8vU40  010%SS&'()- S/10%SS&'()-  Is) "10%&'()-
'10%SS&'()-- D`s!-#10%&'()--!Is!-#10%pp&'()-H333333344vU40   '!10%z2z&'()-f
'10%z2z&'()- ,10%z2z&'()-10SS10SS10SS 710%SS&'()-
@210%SS&'()-444&5)5D55|[:vU40  f`#10%z2z&'()- 10%z2z&'()- Ls10%z2z&'()-
10%z2z&'()-f @&10%z2z&'()- S 10%z2z&'()- 555n6667|Z9vU40
D09*%10%2&'()-!9*%10%z:z:&'()- `'10%z2z&'()- 1s,#10%2&'()-g !'10%z2z&'()-
10%z2z&'()- 7!7$7777777|obU40 @10%ff&'()-(10z2z10z2z10z2z 810%z2z&'()-
210%z2z&'()- F110%z2z&'()- /10%z2z&'()- 7#8J8g8889zY8bU40  10%ff&'()-
`10%ff&'()- SY10%ff&'()-- f 10%ff&'()- -
10%ff&'()--!T10%ff&'()-f9999:<:W:{Z9bU40   &s'10%ff&'()-  $10%ff&'()-
0"$10%ff&'()-g!?"$10%&'()-g  10%ff&'()-  f#10%ff&'()-W:i:::::K;zY7bU40
!L210%f`f`&'()-f l1 10%ff&'()- L/10%ff&'()-  9&- 10%ff&'()-
?`*%10%&'()-S-!`*%10%ff&'()-SK;r;;;;;;<4<vU40 @ 10%SS&'()- 10%SS&'()-
10%SS&'()-10ff10ff10ff ,810%ff&'()-  Lf510%ff&'()- 4<<<<k===|[9vU40
!:!:$10%==&'()- 10%SS&'()-  f#10%SS&'()- 10%SS&'()-  ss10%SS&'()-
,!10%SS&'()-=>.>>>>c?|[:vU40 ! L2 10%SS&'()- F110%SS&'()- L/10%SS&'()-
6&*f#10%&'()- &L'10%SS&'()-  ?0!:$10%&'()-c??????@2@@vU40 l10%@@&'()-  



10%@@&'()- !10%@@&'()- l10%@@&'()-10SS10SS10SS 710%SS&'()- @@@@aA|AA|[:vU40
&!10%@@&'()- `10%@@&'()- k,%10%@@&'()-g 10%@@&'()- 10%@@&'()-
10%@@&'()-AAB+BBBB|[:vU40  `010%@@&'()- .10%@@&'()-  *10%@@&'()-f
f)10%@@&'()- &10%@@&'()- 6" "10%&'()-fBB8CVCWCXCYCaCqCvU40 10%&'()-
F,10%&'()-10@@10@@10@@ Y710%@@&'()- 9310%@@&'()-S
1'10%@@&'()-qCDE(EE\FF|[:vU40  1`%10%.&'()- f%10%&'()- "10%&'()-z `10%&'()-
@%10%&'()-S  #10%&'()-FF-GKH[HHH|[:vU40  F110%&'()- s3. 10%&'()- s-10%&'()-
a%%10%&'()-S y!&10%&'()- 9 10%&'()-HiIyIIIIIJKuT30 yS#10%z2z&'()-f
10%z2z&'()-101010 1036%10%&'()-!,36%10%&'()- f2z#10%&'()-K KK L0LLM{Z9uT30
#10%z2z&'()- a0sY%10%z2z&'()-!"sY%10%''&'()- :L&10%2&'()- !10%z2z&'()-
St10%z2z&'()-MMiNNNOwP{Z9uT30  's3%10%2&'()-y
t03.%10%z2z&'()-!:3.%10%66&'()- ?)%10%2&'()- s$G"10%z2z&'()- s,#
10%z2z&'()-wPPPPPPPVQQuT30  ,%10%{2{&'()- y@#10%z2z&'()-!y@#10%zz&'()-
S10%z2z&'()-10zz10zz10zz `s3%10%zz&'()-yQQdRoSTTTzY8uT30  s$#10%z2z&'()-
#10%z2z&'()- Y!10%z2z&'()- Xs%10%z2z&'()-
kL%10%z2z&'()-!'L%10%DD&'()-TT0UUV,VVzX7uT30
L34#10%z2z&'()-!L34#10%z'z'&'()- ` .&10%zZz&'()-F 1 .&10%2&'()-F
1)&10%2&'()-!1)&10%,,&'()-VW W!W"W*W:WWWuT30 @s10%ff&'()-
0"10%ff&'()-!"10%ff&'()- 10%ff&'()-102102102 D8&10%2&'()-WXXYYYY|[:uT30
10%ff&'()- \sY"10%ff&'()- F10%ff&'()- l-10%ff&'()- `&10%ff&'()-
`#10%ff&'()-SYYmZZ,[J[M[|[:uT30  110%ff&'()- f/10%ff&'()-  :*"10%&'()-
'10%ff&'()-  :s""10%&'()-y !10%ff&'()-M[[\\\\#\;\E\vU40  f10%_&'()-@ S
10%E&'()- f10%E&'()-10ff10ff10ff 7M10%ff&'()-
S2!10%ff&'()-E\Z\>]@]M]]]|[:vU40   sF10%E&'()-F #10%yEy&'()- 910%E&'()-
10%E&'()- #10%E&'()-  `f10%E&'()-@]^Y^^^__|[:vU40   9.S10%E&'()-
*%10%E&'()- 'S10%E&'()- `!%10%E&'()-  !%10%&'()-  3S10%E&'()-
__`&``````|obU40  @10%ff&'()-10E10E10E R8%10%E&'()- s610%E&'()-
`3l10%E&'()-G Y1&10%E&'()- `Caa6bbEcOc|[:bU40   'L 10%&'()-- ?``%10%&'()-S
X`%10%ff&'()-S %10%^^&'()-f %10%ff&'()-f z#10%ff&'()-Ochccdpddd|[:bU40
--10%ff&'()- 9*10%ff&'()-  %#10%RR&'()- #10%ff&'()- #10%ff&'()- 0L
10%ff&'()--ddKe^eeeeee|[NA40 10ff10ff10ff L,;  10%ff&'()- Xs6%10%f%f&'()-
&343 10%ff&'()- 0/y#10%ff&'()-z /y#10%&'()-zee0f2f5f8f;f|[:NA40 10
s#10%X&'()- L10%X&'()- &10%X&'()- ss10%X&'()- , 10%X&'()-f 10%X&'()-;
fNfqffffg|[:NA40 10 #10%X&'()- 10%X&'()- fS10%X&'()-  3 G10%X&'()-
f10%X&'()- S3 10%X&'()-ghhwijjik|Z9NA40 10 p6%10%X&'()-!y(&10%SS&'()-
R`(&10%,X,&'()- f(&10%X&'()- F%10%X&'()-@ #10%X&'()-ziklllllolzl{l|lvUH;10
10s+s10s+s( S 



M10%s+s&'()-' S#10%s+s&'()- y10%s+s&'()-10X10X10X
D`6%10%X&'()-|l}llllllmoN-UH s10%&&&'()- 10%&&&'()- y10%&&&'()-
S10%&&&'()-  10%&&&'()- 10%&&&'()-10s+smm(m.mtmmm|[:-UH  !L10%&&&'()-
10%&&&'()-G #10%&&&'()-  ly10%&&&'()- ,l 10%&&&'()-
sL10%&&&'()-mmmmnoCp{Z9-UH  `)&10%66&'()- )&10%&'()-!)&10%&&&'()-
'10%&&&'()-3 s$ 10%&&&'()- ,#10%&&&'()-Cppppppqq3ruT3 ^`93 %10%r r &'()-- l
093 %10%&'()--!Y 93 %10%m lm l&'()-- LS10%&'()-10II10II10II
`)&10%II&'()-3r\r_rhrlrrrzr|[:uT3 ^ ,10%b&'()-m O0,10%cc&'()-m
4,10%..&'()-m ,10%&'()-m 10%&'()- ,10%&'()- zrrrKsQsss|[:uT3 ^ 1F10%&'()-
`-10%&'()- +10%&'()- y& 10%&'()- `#!10%&'()- y!10%&'()-sshtqtrtstttztouvU4
" 10%yEy&'()-z @10%E&'()-101010 :10%&'()- 37%10%&'()-
5z10%&'()-ouzu3vv4wSxxyX7vU4    ``&10% E &'()-  ``&10% E &'()-1!6`&10%&'()-
`9%10% E 



&'()-m - 09%10%m Em &'()-m -! U9%10%  &'()-m xyy1zz{{{{|[:-410E
`:y#10%E&'()-Z 16%10%E&'()-  ` .%10% E &'()-   .%10% E &'()- +10%E&'()-
I(%10%E&'()-{{{{{{,|\|bA410E  f10%z2z&'()- @10%z2z&'()- S:10%z2z&'()-
@,10%z2z&'()- 10%z2z&'()-10E10E\||~}}}~%{Z9A410E  0 &10% 2 &'()-&   &10% 2
&'()-&!L&10% * *&'()-} 0L&10% 2 



&'()-}  L&10% 2 &'()-} f10%z2z&'()-%|[:A410E  9610%z2z&'()- 0 10%zG z&'()-
Y.`10%z2z&'()- +10%z2z&'()- `* 10%z2z&'()- 0 &10% 2 &'()-3456>B%rQ01 q
`%10%K XK &'()-y  10%X&'()- f10%X&'()- 10   10   10  ! :10%  



&'()-- 8M10%z2z&'()-F%  |[:rQ01 q  <910%&'()- R10%,,&'()- $10%X&'()-
Ws9l10%11&'()-t 9l10%&'()-t X&&10%X&'()-4 $,>CN`|[:rQ01 q  K#10%X&'()-Z
FL10%  &'()-G L10%&'()-G L10%X&'()-G L10%&'()-G \910%66&'()-`fsz|[:rQ01 q
# 10%d&'()-  V# 10%&'()-  0# 10%&'()-  @)M10%X&'()- D@)M10%\`\&'()-
Y#10%3m3&'()-Z|[:rQ01 q  410%X&'()- l410%FhF&'()- _g00:10%99&'()-&
0:10%kk&'()-& # 10%|&'()-  # 10%X&'()- %|[:rQ01 q  a@10%X&'()-f
%y510%YY&'()- $y510%X&'()- `@/:10%z&'()-  @/:10%X&'()-
`410%O&'()-%+=EPYb|[:rQ01 q  V .10%p7p&'()- 0L)10%X&'()- L)10%j&'()- 9ly#
10%?&'()- 0ly# 10%X&'()- ly# 10%&'()-bw||[NA41 10X10X10X L;10%X&'()-
f,510%xx&'()- {0f,510%sXs&'()- f,510%&'()-  .10%X&'()-{Z9NA41 10  `9f&10% E
&'()-:  9f&10% E &'()-:!9f&10%II&'()-: y10%E&'()-3 , 10%E&'()-
@10%E&'()-06{Z9NA41 10 ,&y10%E&'()- 0`&10%&'()- 0`&10% E &'()-:!`&10%&'()-
n10%E&'()- y10%E&'()-6=H{ZM@31 10E10E10E `:10%E&'()-  0/&10%E&'()-:! /&10% 



9 9&'()- 0(&10% E &'()-y #(&10%E&'()-ybh|[:M@31 10 ,Lz10%X&'()-
&s10%X&'()-  @y10%X&'()- z Z``f%10%T XT &'()-z T `f%10%. X. &'()-z
S10%X&'()-%f|[:M@31 10 ;5%10%X&'()-G "0`##@&10% X &'()-v ``##@&10% X &'()-v
`##@&10% X &'()-v '@ 10%yXy&'()- L%10%X&'()-fpqrsybvU41  k 10%X&'()-K
P`sS%10%^ X^ &'()-s b sS%10%< X< &'()-s 10%X&'()-10X10X10X 9;
Z10%X&'()-3_|Z9vU41    



`l(&10% X &'()- !l(&10%&'()-  `` &10% X &'()-  "` &10% X &'()- `&&10% X
&'()-o  &&10% X &'()-ovvU41  l &@%10%3 E3 &'()-( 10%E&'()-G' @10%E&'()-10 X
10 X 10 X  7%10% 



X &'()-  `l(&10% X &'()- v:J {Z9vU41   `y#10%E&'()- `10%E&'()- ym 10%E&'()-
`9%10% E &'()-S! 9%10%<<&'()-S q c`@%10%8 E8 &'()- ,_|[:vU41
y/@10%E&'()-Z ,10%E&'()-  L*10%E&'()-  9'10%E&'()-3 $10%E&'()-
#10%uEu&'()-g69H|[:vU41    9m10% &'()-@ f810%E&'()- 0y5T10%fEf&'()-@
y5T10%&'()-@ 2z10%E&'()- l110%E&'()-Hstuvwy|vU41  F10%@@&'()- 910%@@&'()-
@10%@@&'()- 3SM10%@@&'()-310uEu10uEu10uEu 09m10%uEu&'()-@(x{Z8vU41  !y
10%@'@'&'()-M !3 10%&'()-  10%;;&'()- ! 10%@@&'()-   10%@@&'()-
,#10%@@&'()-|[9vU41  !!&- 10%@u@u&'()- 1 10%@@&'()- Y+`10%@@&'()-
&*10%@@&'()- (y10%@@&'()- `y 10%((&'()-M*8juT31  10%E&'()- 10%E&'()-10l 



l 10l l 10l l   `7%10%l l &'()-!7%10%@4@4&'()- `&- 10%&'()-jYa|[:uT31
@/Y10%E&'()-  ~`9&-&10%EEE&'()- `9&-&10% E &'()-  09&-&10% E &'()-  9&-&10%
E &'()- z Z%10%A EA &'()-g-`|[NA41  10E10E10E ;m10%E&'()- 7"10%E&'()-3
,510%E&'()-  f210%E&'()- F1 10%E&'()-|[9NA41  10!Sf10%zz&'()-@ f10%z2z&'()-
y10%z2z&'()- @s10%z2z&'()-Z S10%z2z&'()-  10%z2z&'()-BES~|Z9NA41  10 `,&10%
2 &'()-@! 



`,&10%  &'()- @10%z2z&'()-  f10%z2z&'()- L`10%z2z&'()-
0Sf10%b2b&'()-@%{\a{Z9,410 2  `,&10% 2 &'()- @ `,&10% 2 &'()-
`,&10%z2z&'()- ! ,&10% I I&'()-  Y(&10%z2z&'()- ``,&10% 2 &'()-a@410 2
f%10% k &'()-@!f%10%&'()-@  



`10%k&'()-  y10%k&'()- sS10%k&'()-10 2 10 2 ALzj{Z9@410 2  0s!&10% k &'()-
(s!&10%k&'()- `L&%10% k &'()-&  0L&%10%k&'()-&! L&%10% G G&'()-
`f%10%w&'()-@j@|obU410 s,10%~&'()-(10'k'10'k'10'k' :`l(z&10%'k'&'()-
`l(z&10% k &'()- 0l(z&10% k &'()- #l(z&10%&'()-}'|[:bU410  L10%~&'()-4 s
10%~&'()-F L10%~&'()-  Lt10%~&'()- 10%~&'()-   f10%~&'()-'PY\b|[:bU410
`"$10%~&'()- y, s10%~&'()-Z f10%~&'()- 910%~&'()- 10%~&'()- S10%~&'()-
0C|Z9bU410   



`3.&10%~&'()- ! 3.&10%  &'()-  Y+10%~&'()-Z *10%~&'()- (10%~&'()-
&:10%~&'()-|}~(85vT310 0&S%10% X &'()-!&S%10%@@&'()-  '10%X&'()-
S10%X&'()-10 ~ 10 ~ 10 ~  `3.&10% ~ &'()- 5g|[:vT310  W910%11&'()-
)910%X&'()- ;0910%R&'()- 910%v?v&'()- f910%X&'()- `&S%10%&'()-|[:vT310
0%10% X &'()- .10%X&'()-  s*%10% X &'()-y `'10%X&'()- $10%X&'()-
`#10%X&'()-!]^_`hvU410  f10%z2z&'()- 10%z2z&'()-10X10X10X :10%X&'()-4 S8 



10%X&'()- ,510%X&'()-Z({Z9vU410    "&10% 2 &'()-& `L&10%zz&'()-` `L&10% 2
&'()-`! L&10% o o&'()-` ^0%10% 2 &'()-S %10%z2z&'()-S:'2`|[:vU410
710%z2z&'()-  3510%z2z&'()- &@210%z2z&'()-  3110%z2z&'()- +, 10%]2]&'()-
0&10%z2z&'()-&`vU410  S   10%&'()-  y10%&'()- l @10%&'()-
`f10%&'()-10z2z10z2z10z2z &:s10%z2z&'()-*7FmpzY8vU410   010%&'()-
,10%&'()-Z ,s 10%&'()- g10%&'()-  910%&'()-! 89@#10%gg&'()-pC{<[lzY7vU410
!F1&10%vv&'()-@ l.10%&'()-  ,0&z&10%@@&'()-U `&z&10%&'()-U `&z&10%  &'()-U!
&z&10%ZZ&'()-UlivT310 10%&'()- !0yl10%&'()-m1001010 L;10%&'()-
`F1&10%&'()-@ F1&10%  &'()-@B|[:vT310  L10%MM&'()- y 10%00&'()-y 9
10%MM&'()- 



S10%MM&'()- a10%j&'()-  $~10%u&'()- 5Y__|[:vT310  `3.%10%]]&'()-@
+3.%10%SS&'()-@ 1s(%10%MM&'()- y&z10%MM&'()- `#F10%MM&'()-3
y10%MM&'()-YtS110!3 &10%&&&'()-& F 10%&&&'()-& y10%&&&'()-&10MM10MM10MM-
`@5%10%MM&'()--! @5%10%pipi&'()-z+W|[:tS110! +y&z#10%&'()- #10%&&&'()- Sy
#10%&'()-M ;%10%&&&'()-   `3 &10%WW&'()-&  03 &10%11&'()-&W=|[:tS110!
s8%10%tt&'()- 0y2#10%&'()-3 4F.S#10%&'()-M L110%&&&'()- y,10%&&&'()-
&&*%10%&&&'()-mvU110! s8%10%tt&'  4`L%10%F2F&'()- z 0L%10%.2.&'()-
s@10%z2z&'()-10&&10&&10&& ,;10%&&&'()-  Normal" "Heading 13]c" "Heading
23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font)i
!B'.T8K@J%SZ`g#p3x|$Ufy "$&(*,.02579;=?@BDFHJLNPRTxVoX[\H^_a!bc
d_h.mw~w888XibnwW%-5u=IEwMU\emt|;#K.%-048<X@FM!TY]bi|imsqx5}ru~_
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~  "$&(*,.02468c{*KA<\9jK}
Q1f#Pz ):O4]_[`EcdeOjlMU>0N.GXZi}0E&D5<D0U_jQs%.m= NW.h
!$3'5*+7/039<>K@KCHLN9PS8V%[]_`cfi}koqt)y4{H}~2j/qUy[}0fL#bUs?l7<E?qB>y,eUI
;sT  + b   !Z!!!!6"p"""3#k###$B$w$$$$%j%%%&K&&&'_''''(j(((,)_)))*X***
+B+z+++',B,x,,,"-i---.<.t.../\///0*0n001H111112`2223I3333+4\4444&5V5556N666
7\7778<8x88889999:Y:::;d;
;;<6<m<<<=N===>*>~>>>5?h???@U@q@@@ALAAAB?BBBB<CmCCCD:DmDDDE4EsEEE
F=F}FFF?GsGGGHLHHHH-IaIIIJVJJJKKKKKL)LaLLLMSMMMM9NlNNN#OcOOOO%PXPPPP<QnQQQR
VRRRR,SjSSSTJTTTUBUUUU(V`VVVWaWWWW&XpXXXYFYwYYY+ZeZZZ[S[p[[\\\
]]&]/]7]H]P]Y]j]u]|]]]]]]]]]]]^^^&^4^=^D^O^_^p^|^^^s__!``Gaabbbbbcc'c.c6c<c
Gcachcocxcccccccccccddrddeeef;fNfWf]fgfufffffffffffggUggjkal6m-pQtx{;
:x97,wD_F>#+6@O[fmu (17BNWait&4!6BLU^jr{>NL0FhT*i\ 



;$V(G*.0169>x@B<FGzILPSVXZ@^_cdgh&lpgruwy}^|Dxa nHjBn<zI0!2.
e#'+x/01H345779W:K;4<=c?@ABqCFHKMwPQTVWYM[E\]_`Ocde;fgik|lmmCp3rzrsoux{\|%%
`%b6fv Hjj'5`plW   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKL6Times New RomanArialCourier
New"h Root EntryWordDocument^   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~  



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^ 












