
INHIBITORS OF VEGF RECEPTOR AND HGF RECEPTOR SIGNALING
BACKGROUND OF THE INVENTION Field of the Invention
[0001] This invention relates to the inhibition of
VEGF receptor signaling and HGF receptor signaling.
More particularly, the invention relates to compounds
and methods for the inhibition of VEGF receptor
signaling and HGF receptor signaling. Summary of the
Related Art [0002] Angiogenesis is an important
component of certain normal physiological processes
such as embryogenesis and wound healing, but aberrant
angiogenesis contributes to some pathological
disorders and in particular to tumor growth.1'2 VEGF-A
(vascular endothelial growth factor A) is a key factor
promoting neovascularization (angiogenesis) of
tumors.3 7 VEGF induces endothelial cell proliferation
and migration by signaling through two high affinity
receptors, the fins-like tyrosine kinase receptor,
FIt-I, and the kinase insert domaincontaining
receptor, KDR.8'9'10. These signaling responses are
critically dependent upon receptor dhnerization and
activation of intrinsic receptor tyrosine kinase (RTK)
activity. The binding of VEGF as a
disulfide-linkedhomodimer stimulates receptor
dimerization and activation of the RTK domain u . The
kinase activity autophosphorylates cytoplasmic
receptor tyrosine residues, which then serve as
binding sites for molecules involved in the
propagation of a signaling cascade. Although multiple
pathways are likely to be elucidated for both
receptors, KDR signaling is most extensively studied,
with amitogenic response suggested to involve ERK-I
and ERK-2 mitogen-activated protein kinases 12. [0003]
Disruption of VEGF receptor signaling is a highly
attractive therapeutic target in cancer, as
angiogenesis is a prerequisite for all solid tumor
growth, and that the mature endothelium remains
relatively quiescent (with the exception of the female
reproductive system and wound healing). A number of
experimental approaches to inhibitingVEGF signaling
have been examined, including use of neutralizing
antibodies 1 1 15 receptor antagonists 16, soluble
receptors p , antisense constructs and
dominant-negative strategies 19 . [0004] Despite the
attractiveness of anti-angiogenic therapy by VEGF
inhibition alone, several issues may limit this
approach. VEGF expression levels can themselves be
elevated by numerous diverse stimuli and perhaps most
importantly, the hypoxic state of tumors resulting
from VEGFr inhibition, can lead to the induction of
factors that themselves promote tumor invasion and
metastasis thus, potentially undermining the impact of
VEGF inhibitors as cancer therapeutics 20[0005] The
HGF (hepatocyte growth factor) and the HGF receptor,
c-met, are implicated in the ability of tumor cells to
undermine the activity of VEGF inhibition 20. HGF
derived from either stromal fibroblasts surrounding
tumor cells or expressed from the tumor itself has
been suggested to play a critical role in tumor
angiogenesis, invasion and metastasis 2 1"22. For
example, invasive growth of certain cancer cells is
drastically enhanced by tumor-stromal interactions
involving the HGF/c-Met (HGF receptor) pathway 23 25.
HGF, which was originally identified as a potent
mitogen forhepatocytes 26>27 is primarily secreted
from stromal cells, and the secreted HGF can promote
motility and invasion of various cancer cells that
express c-Met in a paracrine manner 28 29 30. Binding
of HGF to c-Met leads to receptor phosphorylation and
activation of Ras/mitogen-activated protein kinase
(MAPK) signaling pathway, thereby enhancing malignant
behaviors of cancer cells 30>31 . Moreover,
stimulation of the HGF/c-met pathway itself can lead
to the induction of VEGF expression, itself
contributing directly to angiogenic activity32 .
[0006] Thus, anti-tumor anti-angiogenic strategies or
approaches that target'both VEGFATEGFrsignaling and
HGF/c-met signaling may circumvent the ability of
tumor cells to overcome VEGF inhibition alone and may
represent imprpved cancer therapeutics. [0007] Here we
describe small molecules that are potent inhibitors of
both the VEGF receptor KDR and the HGF receptor
c-met.BRIEF SUMMARY OF THE INVENTION [0008] The
present invention provides new compounds and methods
for treating cell proliferative diseases. The
compounds of the invention are dual function
inhibitors, capable of inhibiting both VEGF and HGF
receptor signaling. Accordingly, the invention
provides new inhibitors of VEGF receptor signaling and
HGF receptor signaling, including the VEGF receptor
KDR and the HGF receptor c-met. [0009] In a first
aspect, the invention provides compounds of formula A
that are useful as inhibitors of VEGF receptor
signaling and HGF receptor signaling and, therefore,
are useful research tools for the study of of the role
of VEGF and HGF in both normal and disease states.
[0010] In a second aspect, the invention provides
compounds of formula B that are useful as inhibitors
of VEFG receptor signaliflg.and HGF receptor signalipg
ajid, therefore, are useful research tools
for.the.study of of the role and disease states.
[0011] In a jthird aspect, the invention provides
compositions comprising a,compound that is an
inhibitor of VEGF receptor signaling and HGF receptpr
signaling, pr a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier,
excipient, pdiluent. [0012] The fourth aspect of the
invention provides a method of inhibiting VEGF
receptor signaling and HGF receptor signalipg, the
method comprising.Qontacting the receptor with a
compound according to the present invention, or with a
composition according to the present invention.
Inhibition of VEGF and HGF activity can be in a cell
or a multicellular organism. If in a multicellular
organism, the method according to this aspect of the
nvention comprises administering to the organism a
compound according to the present, invention, pr
^composition according to the. present invention.
Preferably the organism is,a mammal, more preferably a
human. [0013] The foregoing merely summarizes certain
aspects of the invention and is not intended to be
limiting in nature. These aspects and other aspects
and embodihients are described more fully
below.DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS [0014] The invention provides compounds
and methods for inhibiting the VEGF receptor KDR and
the HGF receptor c-met. The invention also provides
compositions and methods for treating cell
proliferative diseases and conditions. The patent and
scientific literature referred to herein establishes
knowledge that is available to those with skill in the
art. The issued patents, applications, and references
that are cited herein are hereby incorporated by
reference to the same extent as if each was
specifically and individually indicated to be
incorporated by reference. In the case of
inconsistencies, the present disclosure will prevail.
[0015] For purposes of the present invention, the
following definitions will be used (unless expressly
stated otherwise): [0016] The terms "inhibitor of VEGF
receptor signaling" and "inhibitor of HGF receptor
signaling" are used to identify a compound having a
structure as defined herein, which is capable of
interacting with a HGF receptor and a VEGF receptor
and inhibiting the activity of HGF and VEGF. In some
preferred embodiments, such reduction of activity is
at least about 50%, more preferably at least about
75%, and still more preferably at least about 90%.
[0017] For simplicity, chemical moieties are defined
and referred to throughout primarily as univalent
chemical moieties (e.g., alkyl, aryl, etc.).
Nevertheless, such terms are also used to convey
corresponding multivalent moieties under the
appropriate structural circumstances clear to those
skilled in the art. For example, while an "alkyl"
moiety generally refers to a monovalent radical (e.g.
CH3-CH2-), in certain circumstances a bivalent linking
moiety can be "alkyl," in which case those skilled in
the art will understand the alkyl to be a divalent
radical (e.g., -CH2-CH2-), which is equivalent to the
term "alkylene." (Similarly, in circumstances in which
a divalent moiety is required and is stated as being
"aryl," those skilled in the art will understand that
the term "aryl" refers to the corresponding divalent
moiety, arylene.) All atoms are understood to have
their normal number of valences for bond formation
(Le., 4 for carbon, 3 for N, 2 for O, and 2, 4, or 6
for S, depending on the oxidation state of the S). On
occasion a moiety may be defined, for example, as
(A)a-B-, wherein a is 0 or 1. In such instances, when
a is 0 the moiety is B- and when a is 1 the moiety is
A-B-. Also, a number of moieties disclosed herein
exist in multiple tautomeric forms, all of which are
intended to be encompassed by any given tautomeric
structure. [0018] The term "hydrocarbyl" as employed
herein refers to a straight, branched, or cyclic
alkyl, alkenyl, or alkynyl, each as defined herein. A
"C0" hydrocarbyl is used to refer to a covalent bond.
Thus, "Co-C3-hydrocarbyl" includes a covalent bond,
methyl, ethyl, ethenyl, ethynyl, propyl, propenyl,
propynyl, and cyclopropyl.[001^1 The term "alkyl" as
employed herein refers to straight and branched chain
aliphatic groups having from 1to 12 carbon atoms,
preferably 1-8 carbon atoms, and more preferably 1- 6
carbon atoms, which is optionally substituted with
one, two or three substituents. Preferred alkyl groups
include, without limitation, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, secbutyl, tert-butyl,
pentyl, and hexyl. A "C0" alkyl (as in "C0-C3-alkyl")
is a covalent bond (like "C0" hydrocarbyl). [0020] The
term "alkenyl" as employed herein means an unsaturated
straight or branched chain aliphatic group with one or
more carbon-carbon double bonds, having from 2 to 12
carbon atoms, preferably 2-8 carbon atoms, and more
preferably 2-6 carbon atoms, which is optionally
substituted with one, two or three substituents.
Preferred alkenyl groups include, without limitation,
ethenyl, propenyl, butenyl, pentenyl, and hexenyl.
[0021] The term "alkynyl" as employed herein means an
unsaturated straight or branched chain aliphatic group
with one or more carbon-carbon triple bonds, having
from 2 to 12 carbon atoms, preferably 2-8 carbon
atoms, and more preferably 2-6 carbon atoms, which is
optionally substituted with one, two or three
substituents. Preferred alkynyl groups include,
without limitation, ethynyl, propynyl, butynyl,
pentynyl, and hexynyl. [0022] An "alkylene,"
"alkenylene," or "alkynylene" group is an alkyl,
alkenyl, or alkynyl group, as defined hereinabove,
that is positioned between and serves to connect two
other chemical groups. Preferred alkylene groups
include, without limitation, methylene, ethylene,
propylene, and butylene. Preferred alkenylene groups
include, without limitation, ethenylene, propenylene,
and butenylene. Preferred alkynylene groups include,
without limitation, ethynylene, propynylene, and
butynylene. [0023] The term "carbocycle" as employed
herein is intended to mean an optionally substituted
cycloalkyl or aryl moiety. The term "carbocycle" also
includes a cycloalkenyl moiety having at least one
carbon-carbon double bond. 



[0024] The term "cycloalkyl" as employed herein
includes saturated and partially unsaturated cyclic
hydrocarbon groups having 3 to 12 carbons, preferably
3 to 8 carbons, and more preferably 3 to 6 carbons,
wherein the cycloalkyl group additionally is
optionally substituted. Preferred cycloalkyl groups
include, without limitation, cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cycloheptyl, and cyclooctyl. [0025] The term
"heteroalkyl" as employed herein refers to an alkyl
group, as defined hereinabove, wherein one or more
carbon atoms in the chain are replaced by a heteroatom
selected from the group consisting of O, S, NH,
N-alkyl, SO, SO2, SO2NH, or NHSO2.[0026] An "aryl"
group is a C -Cu aromatic moiety comprising one to
three aromatic rings, which is optionally substituted.
Preferably, the aryl group is a C -Ci 0 aryl group.
Preferred aryl groups include, without limitation,
phenyl, naphthyl, anthracenyl, and fluorenyl. An
"aralkyl" or "arylalkyl" group comprises an aryl group
covalently linked to an alkyl group, either of which
may independently be optionally substituted or
unsubstituted. Preferably, the aralkyl group is
(Ci-C6)alk(C6-Cio)aryl, including, without limitation,
benzyl, phenethyl, and naphthylmethyl. A "lower
arylalkyl" refers to an arylalkyl where the "alkyl"
portion of the group has one to six carbons [0027] A
"heterocyclyl" or "heterocyclic" group is a ring
structure having from about 3 to about 12 atoms,
wherein one or more atoms are selected from the group
consisting of N3O, S, SO, and SO2. The heterocyclic
group is optionally substituted on carbon at one or
more positions. The heterocyclic group is also
independently optionally substituted on nitrogen with
alkyl, aryl, aralkyl, alkylcarbonyl, alkylsulfonyl,
arylcarbonyl, arylsulfonyl, alkoxycarbonyl, or
aralkoxycarbonyl. Preferred heterocyclic groups
include, without limitation, epoxy, aziridinyl,
tetrahydrofuranyl, pyrrolidinyl, piperidinyl,
piperazLnyl, thiazolidinyl, oxazolidinyl,
oxazolidinonyl, and morpholino. In certain preferred
embodiments, the heterocyclic group is fused to an
aryl, heteroaryl, or cycloalkyl group. Examples of
such fused heterocyles include, without limitation,
tetrahydroquinoline and dihydrobenzofuran.
Specifically excluded from the scope of this term are
compounds where an annular O or S atom is adjacent to
another O or S atom. [0028] As used herein, the term
"heteroaryl" refers to groups having 5 to 14 ring
atoms, preferably 5, 6, 9, or 10 ring atoms; having 6,
10, or 14 p-electrons shared in a cyclic array; and
having, in addition to carbon atoms, from one to three
heteroatoms per ring selected from the group
consisting of , O, and S. The term "heteroaryl" is
also meant to encompass monocyclic and bicyclic
groups. For example, a heteroaryl group may be
pyrimidinyl, pyridinyl, benzimidazolyl, thienyl,
benzothiazolyl, benzofuranyl and indolinyl. A
"heteroaralkyl" or "heteroarylalkyl" group comprises a
heteroaryl group covalently linked to an alkyl group,
either of which is independently optionally
substituted or unsubstituted. Preferred heteroalkyl
groups comprise a Ci-Ce alkyl group and a heteroaryl
group having 5, 6, 9, or 10 ring atoms. Specifically
excluded from the scope of this term are compounds
having adjacent annular O and/or S atoms. Examples of
preferred heteroaralkyl groups include pyridylmethyl,
pyridylethyl, pyrrolylmethyl, pyrrolylethyl,
imidazolylmethyl, imidazolylethyl, thiazolylmethyl,
and thiazolylethyl. Specifically excluded from the
scope of this term are compounds having adjacent
annular O and/or S atoms.For simplicity, reference to
a "Cn-Cn," heterocyclyl or heteroaryl means a
heterocyclyl or heteroaryl having from "n" to "m"
annular atoms, where "n" and "m" are integers. Thus,
for example, a C5-C6-heterocyclyl is a 5- or 6-
membered ring having at least one heteroatom, and
includes pyrrolidinyl (C5) and piperidinyl (C6);
C6-hetoaryl includes, for example, pyridyl and
pyrimidyl. [0030] An "arylene," "heteroarylene," or
"heterocyclylene" group is an aryl, heteroaryl, or
heterocyclyl group, as defined hereinabove, that is
positioned between and serves to connect two other
chemical groups. [0031] The term "azolyl" as employed
herein is intended to mean a five-membered saturated
or unsaturated heterocyclic group containing two or
more hetero-atoms, as ring atoms, selected from the
group consisting of nitrogen, sulfur and oxygen,
wherein at least one of the hetero-atoms is a nitrogen
atom. An azolyl group as used in the present invention
may be optionally substituted. Preferred azolyl groups
include, but are not limited to, optionally
substituted imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, 1,3,4-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl,
and 1,3,4-oxadiazolyl. [0032] A heteroalicyclic group
refers specifically to a non-aromatic heterocyclyl
radical. A heteroalicyclic may contain unsaturation,
but is not aromatic. [0033] A heterocyclylalkyl group
refers to a residue in which a heterocyclyl is
attached to a parent structure via one of an alkylene,
alkylidene, or alkylidyne radical. Examples include
(4- methylpiperazin-1-yl) methyl, (morpholin-4-yl)
methyl, (pyridine-4-yl) methyl,2- (oxazolin-2- yl)
ethyl,4- (4-methylpiperazin-l-yl)-2-butenyl, and the
like. Both the heterocyclyl and the corresponding
alkylene, alkylidene, or alkylidyne radical portion of
a heterocyclylalkyl group may be optionally
substituted. A "lower heterocyclylalkyl" refers to a
heterocyclylalkyl where the "alkyl" portion of the
group has one to six carbons. [0034] A
heteroalicyclylalkyl group refers specifically to a
heterocyclylalkyl where the heterocyclyl portion of
the group is non-aromatic. [0035] Preferred
heterocyclyls and heteroaryls include, but are not
limited to, acridinyl, azocinyl, benzimidazolyl,
benzofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, pyridotriazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, 2H.6H-
1,5,2-dithiazinyl, dihydrofiiro[2,3-b]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, lH-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isoxazolyl,
methylenedioxyphenyl, morpholinyl,
naphthyridinyl,octahydroisoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
oxazolyl, oxazolidinyl, pyrimidi pyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl,
piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazole, pyridoimidazole, pyridothiazole,
pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl,
quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazolyl, 6H-l,2,5-thiadiazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thianthrenyl, thiazolyl, thienyl,
thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,3,4-triazolyl, and xanthenyl.
[0036] As employed herein, when a moiety (e.g. ,
cycloalkyl, hydrocarbyl, aryl, heteroaryl,
heterocyclic, urea, etc.) is described as "optionally
substituted" it is meant that the group optionally has
from one to four, preferably from one to three, more
preferably one or two, nonhydrogen substituents.
Suitable substituents include, without limitation,
halo, hydroxy, oxo (e.g., an annular -CH- substituted
with oxo is -C(O)-) nitro, halohydrocarbyl,
hydrocarbyl, aryl, aralkyl, alkoxy, aryloxy, amino,
acylamino, alkylcarbamoyl, arylcarbamoyl, aminoalkyl,
acyl, carboxy, hydroxyalkyl, alkanesulfonyl,
arenesulfonyl, alkanesulfonamido, arenesulfonamido,
aralkylsulfonamido, alkylcarbonyl, acyloxy, cyano, and
ureido groups. Preferred substituents, which are
themselves not further substituted (unless expressly
stated otherwise) are: (a) halo, hydroxy, cyano, oxo,
carboxy, formyl, nitro, amino, amidino, guanidino, (b)
Ci-C 5 alkyl or alkenyl or arylalkyl imino, carbamoyl,
azido, carboxamido, mercapto, hydroxy, hydroxyalkyl,
alkylaryl, arylalkyl, Ci-C 8 alkyl, Ci-Cs alkenyl,
C1-C8 alkoxy, Cj-Cs alkoxycarbonyl, aryloxycarbonyl,
C2-Cg acyl, C2-C8 acylamino, Ci-Cs alkylthio,
arylalkylthio, arylthio, CpCs alkylsulfinyl,
arylalkylsulfinyl, arylsulfinyl, Ci-Cg alkylsulfonyl,
arylalkylsulfonyl, arylsulfonyl, Co-Ce .alkyl
carbamoyl, C2-C15A^V-dialkylcarbamoyl, C3-C7
cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl,
aryl fused to a cycloalkyl or heterocycle or another
aryl ring, C3-C7 heterocycle, C5-C14 heteroaryl, or
any of these rings fused or spirofused to a
cycloalkyl, heterocyclyl, or aryl, wherein each of the
foregoing is further optionally substituted with one
more moieties listed in (a), above; and (c)
-(CH2)s-NR3 1R32, wherein s is from 0 (in which case
the nitrogen is directly bonded to the moiety that is
substituted) to 6, and R3 1 and R32 are each
independently hydrogen, cyano, oxo, carboxamido,
amidino, Ci-Cs hydroxyalkyl, CpC 3 alkylaryl,aryl-Cr
C3 alkyl, Cr Cg alkyl, Ci-C8 alkenyl, Cr C8 alkoxy,
Ci-C 8 alkoxycarbonyl, aryloxycarbonyl, aryl-Ci-C3
alkoxycarbonyl, C2-C8 acyl, Ci-Cg alkylsulfonyl,
arylalkylsulfonyl, arylsulfonyl, aroyl, aryl,
cycloalkyl, heterocyclyl, or heteroary], wherein each
of the foregoing is further optionally substituted
with one more moieties listed in (a), above; or R30
and R3 1 taken together with the N to which they are
attached form a heterocyclyl or heteroaryl, each of
which is optionally substituted with from 1 to 3
substituents from (a), above. [0037] Especially
preferred substituents on alkyl groups include halogen
and hydroxy. [0038] Especially preferred substituents
or ring groups, such as aryl, heteroaryl, cycloalkyl
and heterocyclyl, include halogen, alkoxy and alkyl.
[0039] A "halohydrocarbyl" as employed herein is a
hydrocarbyl moiety, in which from one to all hydrogens
have been replaced with one or more halo. [0040] The
term "halogen" or "halo" as employed herein refers to
chlorine, bromine, fluorine, or iodine. As herein
employed, the term "acyl" refers to an alkylcarbonyl
or arylcarbonyl substituent. The term "acylamino"
refers to an amide group attached at the nitrogen atom
(i.e., R-CO-NH-). The term "carbamoyl" refers to an
amide group attached at the carbonyl carbon atom
{i.e., NH2-CO-). The nitrogen atom of an acylamino or
carbamoyl substituent is additionally substituted. The
term "sulfonamido" refers to a sulfonamide substituent
attached by either the sulfur or the nitrogen atom.
The term "amino" is meant to include NH2, alkylamino,
arylamino, and cyclic amino groups. The term "ureido"
as employed herein refers to a substituted or
unsubstituted urea moiety. [0041] The term "radical"
as employed herein means a chemical moiety comprising
one or more unpaired electrons. [0042] A moiety that
is substituted is one in which one or more hydrogens
have been independently replaced with another chemical
substituent. As a non-limiting example, 



substituted phenyls include 2-flurophenyl,
3,4-dichlorophenyl, 3-chloro-4-fluoro-rhenyl, 2-
fluoro-3-propylphenyl. As another non-limiting
example, substituted n-octyls include 2,4-
dimethyl-5-ethyl-octyI and 3-cyclopentyl-octyl.
Included within this definition are methylenes (-CH2-)
substituted with oxygen to form carbonyl -CO-). [0043]
An "unsubstituted" moiety as defined above {e.g.,
unsubstituted cycloalkyl, unsubstituted heteroaryl,
etc.) means that moiety as defined above that does not
have any of the optional substituents for which the
definition of the moiety (above) otherwise provides.
Thus,for example, while an "aryl" includes phenyl and
phenyl substituted with a halo, "unsubstituted aryl"
does not include phenyl substituted with a halo.
[0044] A saturated or unsaturated three- to
eight-membered carbocyclic ring is preferably a four-
to seven-membered, more preferably five- or
six-membered, saturated or unsaturated carbocyclic
ring. Examples of saturated or unsaturated three- to
eight-membered carbocyclic rings include phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and
cycloheptyl. [0045] A saturated or unsaturated three-
to eight-membered heterocyclic ring contains at least
one heteroatom selected from oxygen, nitrogen, and
sulfur atoms. The saturated or unsaturated three- to
eight-membered heterocyclic ring preferably contains
one or two heteroatoms with the remaining
ring-constituting atoms being carbon atoms. The
saturated or unsaturated three- to eight-membered
heterocyclic ring is preferably a saturated or
unsaturated four- to seven-membered heterocyclic ring,
more preferably a saturated or unsaturated five- or
six-membered heterocyclic ring. Examples of saturated
or unsaturated three- to eightmembered heterocyclic
groups include thienyl, pyridyl, 1,2,3-triazolyl,
imidazolyl, isoxazolyl, pyrazolyl, piperazinyl,
piperazino, piperidyl, piperidino, morpholinyl,
morpholino, homopiperazinyl, homopiperazino,
thiomorpholinyl, thiomorpholino, tetrahydropyrrolyl,
and azepanyl. [0046] A saturated or unsaturated
carboxylic and heterocyclic group may condense with
another saturated or heterocyclic group to form a
bicyclic group, preferably a saturated or unsaturated
nine- to twelve-membered bicyclic carbocyclic or
heterocyclic group. Bicyclic groups include naphthyl,
quinolyl, 1,2,3,4-tetrahydroquinolyl, 1,4-benzoxanyl,
indanyl, indolyl, and 1,2,3,4-tetrahydronaphthyl,
[0047] When a carbocyclic or heterocyclic group is
substituted by two Cj- alkyl groups, the two alkyl
groups may combine together to form an alkylene chain,
preferably a C alkylene chain. Carbocyclic or
heterocyclic groups having this crosslinked structure
include bicyclo[2.2.2]octanyl and norbornanyl. [0048]
The term "therapeutically effective amount" as
employed herein is an amount of a compound of the
invention, that when administered to a patient,
ameliorates a symptom of a disease. The amount of a
compound of the invention which constitutes a
"therapeutically effective amount" will vary depending
on the compound, the disease state and its severity,
the age of the patient to be treated, and the like.
The therapeutically effective amount can be determined
routinely by one of ordinary skill in the art. [0049]
The term "patient" as employed herein for the purposes
of the present invention includes humans and other
animals, particularly mammals, and other organisms.
Thus thecompounds, compositions and methods of the
present invention are applicable to both human therapy
and veterinary applications. In a preferred embodiment
the patient is a mammal, and in a most preferred
embodiment the patient is human. [0050] The terms
"treating" or "treatment" as used herein covers the
treatment of a diseasestate in a mammal, which
disease-state is characterized by abnormal cellular
proliferation, and invasion and includes at least one
of: (i) preventing the disease-state from occurring in
a mammal, in particular, when such mammal is
predisposed to the disease-state but has not yet been
diagnosed as having it; (ii) inhibiting the
disease-state, i.e., arresting its development; and
(iii) relieving the disease-state, i.e., causing
regression of the disease-state. In a preferred
embodiment of the present invention the mammal is a
human. As is known in the art, adjustments for
systemic versus localized delivery, age, body weight,
general health, sex, diet, time of administration,
drug interaction and the severity of the condition may
be necessary, and will be ascertainable with routine
experimentation by one of ordinary skill in the art.
[0051 ] Throughout the specification, preferred
embodiments of one or more chemical substituents are
identified. Also preferred are combinations of
preferred embodiments. For example, paragraph [0053]
describes preferred embodiments of R7 in the compounds
of the present invention and paragraph [0114]
describes preferred embodiments of G in the compounds
of the present invention. Thus, also contemplated as
within the scope of the invention are compounds in
which R7 is as described in paragraph [0053] and G is
as described in paragraph [0114], Furthermore,
compounds excluded from any one particular genus of
compounds (e.g., through a proviso clause) are
intended to be excluded from the scope of the
invention entirely, including from other disclosed
genera, unless expressly stated to the contrary.
Compounds [0052] In the first and second aspects, the
invention comprises compounds of formula (A) and
formula (B), that are inhibitors of VEGF receptor
signaling and HGF receptor signaling: and
pharmaceutically acceptable salts and complexes
thereof, wherein, D is selected from the group
consisting of R7, R1 and R2 1, wherein R7 is selected
from the group consisting of -H, halogen, nitro,
azido, C -Ce alkyl, C3-C10 cycloalkyl, -C(O)NR42R 3,
-Y-NR 2R43, -NR42C(O)R 43, -SO2R42, -SO2NR42R43 , -NR
/SO2R42, -NR37SO2NR 2R 3, -C(=N-OR42)R43,
-C(=NR42)R43, -NR37C(=NR42)R43, - C(=NR42)NR37R43,
-NR37C(=NR42)NR37R 3, -C(O)R42, -CO2R42,
-C(0)(heterocyclyl), - C(O)(C6-Ci 0 aryl),
-C(O)(heteroaryl), -Y-(C6-Ci0 aryl), -Y-(heteroaryl),
-Y-(5-10 membered heterocyclyl), -NR6aR6b,
-NR6aSO2R6b, -NR6aC(O)R6b, -0C(0)R 6b, - NR6aC(O)OR6b,
-OC(O)NR611R6VOR 6 , -SR6a, -S(O)R6a, -SO2R6a,
-SO3R68, - SO2NR6aR6b, -SO2NR42R43, -C0R 6a, -CO2R6a,
-CONR6aR6b, -(C,-C4)fluoroalkyl, -(C1-
C4)fluoroalkoxy, -(CZ3Z4)aCN, wherein n is an integer
ranging from Oto 6, and the aforementioned R7 groups
other than -H and halogen are optionally substituted
by 1to 5 R38, or R7 is a moiety selected from the
group consisting of -(CZ3Z4)a-aryl, -(CZ3Z4V
heterocycle, (C2-C6)alkynyl,
-(CZ3Z4)a-(C3-C6)cycloalkyl, -(CZ3ZV(C 5-
Cd)cycloalkenyl, (C2-C ) alkenyl and (Ci-C jalkyl,
wherein said moiety is optionally substituted with 1to
3 independently selected Y2 groups, where a is 0,1, 2,
or 3, and wherein when a is 2 or 3, the CZ3Z4 units
may be the same or different; wherein each R6a and R6b
is independently selected from the group consisting of
hydrogen and a moiety selected from the group
consisting of -(CZ5Z6)u-(C3-C6)cycloalkyl,
-(CZ5Z6)U-(C5- C6)cycloalkenyl, -(CZ5Z6)u-aryl,
-(CZ^-heterocycle, (C2-C6)alkenyl, and (Ci- Ce)alkyl,
wherein said moiety is optionally substituted with 1
to 3 independently selected Y3 groups, where u is 0,1,
2, or 3, and wherein when u is 2 or 3, the CZ5Z6 units
maybe the same or different, or R6a and R6b taken
together with adjacent atoms form a heterocycle; each
Z3, Z4, Z5 and Z6 is independently selected from the
group consisting of H, F and (QC )alkyl, or each Z3
and Z4, or Zs and Z6 are selected together to form a
carbocycle, or two Z3 groups on adjacent carbon atoms
are selected together to optionally form a carbocycle;
each Y2 and Y3 is independently selected from the
group consisting of halogen, cyano, nitro, tetrazolyl,
guanidino, amidino, methylguanidino, azido, -C(O)Z7,
-OC(O)NH2, -OC(O) NHZ7, -OC(O)NZ7Z8, -NHC(O)Z7,
-NHC(O)NH2, -NHC(O)NHZ7, -NHC(O)NZ7Z8, - C(O)OH,
-C(O)OZ7, -C(O)NH2, -C(O)NHZ7,-C(O)NZ7Z8, -P(O)3H2,
-P(O)3(Z7 2, - S(O)3H, -S(O)Z7, -S(O)2Z7, -S(O)3Z7,
-Z7, -OZ7, -OH, -NH2, -NHZ7, -NZ7Z8, -
C(=NH)NH2,-C(=NOH)NH2, -N-morpholino, (C2-C6)alkenyl,
(C2-C6)alkynyl, (QC6) haloalkyl, (C2-C6)haloalkenyl,
(C2-C6)haloalkynyl, (Ci-C 6)haloalkoxy, - (CZ9Z10XNH2,
-(CZ ZI0)rNHZ3, -(CZ9Z10)rNZ7Z8,
-X6(CZ9Z10)r-(C3-C8)cycloalkyl, - X6(CZ9Z10)r(C
5-C8)cycloalkenyl, -X6(CZ9Z10)r-aryl and
-X^(CZ9Z1Vtorterocycle, whereinis l ; 2, 3 oi"4, X6 is
selected from the group consisting of O, S, NH,
-C(O)-, -C(O)NH-, -C(O)O-, -S(O)-, - S(O)2- and
-S(O)3-; Z7 and Z8 are independently selected from the
group consisting of an alkyl of 1to 12 carbon atoms,
an alkenyl of 2 to 12 carbon atoms, an alkynyl of 2 to
12 carbon atoms, a cycloalkyl of 3 to 8 carbon atoms,
a cycloalkenyl of 5 to 8 carbon atoms, an aryl of 6 to
14 carbon atoms, aheterocycle of 5 to 14 ring atoms,
an aralkyl of 7 to 15 carbon atoms, and a
heteroaralkyl of 5 to 14 ring atoms, or Z7 and Z8
together may optionally form a heterocycle; Z9 and Z10
are independently selected from the group consisting
of H, F, a (Ci-Ci 2)alkyl, a (C - Ci4)aryl, a (Cs-C)
4)heteroaryl, a (CyC^aralkyl and a
(Cs-Ci4)heteroaralkyl, or Z9 and Z10 are taken
together form a carbocycle, or two Z9 groups on
adjacent carbon atoms are taken together to form a
carbocycle; or any two Y2 or Y3 groups attached to
adjacent carbon atoms may be taken together to be -
O[C(Z 9)(Z10)]rO or-O[C(Z 9cZ10)m ,, or any two Y2 or
Y3 groups attached to the same or adjacent carbon
atoms may be selected together to form a carbocycle or
heterocycle; and wherein any of the above-mentioned
substituents comprising a CH3 (methyl), CH2
(methylene), or CH (methine) group which is not
attached to a halogen, SO or SO2 group or to aN, O or
S atom optionally bears on said group a substituent
selected from hydroxy, halogen, (Ci- C4)alkyl, (d-C
4)alkoxy and an -N[(C,-C4)alkyl][(C,-C4)alkyl]; R1 is
-CsCH or -C C-(CR45R45)n-R46; each R4S is
independently selected from the group consisting of H,
a (Ci-C 6)alkyl and a (C3- Cs)cycloalkyl; R46 is
selected from the group consisting of heterocyclyl,
-N(R47)-C(O)-N(R47)(R48), -N(R47)- C(S)-N(R 47XR48),
-N(R47)-C(O)-OR48, -N(R47)-C(O)-(CH2)0-R48,
-N(R47)-SO2R47, - (CH2)nNR47R48, -(CH2)nOR48,
-(CH2)nSR49, -(CH2)nS(O)R49, -(CH2)nS(O)2R49, -
OC(O)R49, -OC(O)OR49, -C(O)NR47R48, heteroaryl
optionally substituted with one or more substituents
selected from the group consisting of halo, -CF ,
(Ci-C6)alkoxy, -NO2, (Cr C6)alkyl, -CN, -SO2R50 and
-(CH2)nNR50R5 1, and aryl optionally substituted with
one 



or more substituents selected from the group
consisting of halo, -CF3, (Ci-C6)alkoxy, - NO2, (Cr C
)alkyl, -CN, -SO2R50 and -(CH2)nNR50R5 1; R47 and R48
are independently selected from the group consisting
of H, (Ci-C6)alkyl, (C3- C8)cycloalkyl, heterocyclyl,
-(CH2 nNR50R5 1, -(CH2 nOR50, -(CH2)nC(O)R49,
-C(O)2R49, -(CH2JnSK" , -(CH2)^(O)R 4 9 ,
-(CHz)nS(O)2R49, -(CH2)nR49, -(CH2X1CN, aryl
optionally substituted with one or more substituents
selected from the group consisting of halo, - CF3,
(C,-C 6)alkoxy, -NO2, (C,-C6)alkyl, -CN, -(CH2)nOR49,
-(CHa^heterocyclyl, - (CH2)nheteroaryl, -SO2R50 and
-(CH2)nNR50Rs l , and heteroaryl optionally
substituted with one or more substituents selected
from the group consisting of halo, -CF3, (Cr
C6)alkoxy, -NO2, (Ci-C 6)alkyl, -CN, -(CH2)nOR49,
-(CH2)nheterooyclyl, - (CH2)nheteroaryl, -SO2R50 and
-(CH2)nNR50R5 1, or R47 and R48, together with the
atom to which they are attached, form a 3-8 membered
carbo- or hetero-cyclic ring; R49 is selected from the
group consisting of (Ci-C )alkyl, (C3-C8)cycloalkyl,
heterocyclyl(Cr C )alkylene, aryl(Ci-C6)alkylene
wherein the aryl is optionally substituted with one or
more substituents selected from the group consisting
of halo, -CF3, (Ci-C )alkoxy, -NO2, (Ci-C 6)alkyl,
-CN, -SO2R50 and -(CH2)nNRS0Rs i, heteroaryl(d-C
6)alkylene wherein the heteroaryl is optionally
substituted with one or more substituents selected
from the group consisting of halo, -CF3, (d-C
6)alkoxy, -NO2, (Ci-C6)alkyl, -CN, -SO2R50 and -
(CH_)n R50R5 1, aryl optionally substituted with one
or more substituents selected from the group
consisting of halo, -CF3, (Ci-C 6)alkoxy, -NO2,
(Ci-C6)alkyl, -CN, -SO2R50 and -(CH2)IiNR50R5 1, and
heteroaryl optionally substituted with one or more
substituents selected from the group consisting of
halo, -CF3, (Cf C6)aIkoxy, -NO2, (C C6)alkyl, - CN1
-SO2R50 and -(CH2)nNR50R5 1; R50 and R5 1 are
independently selected from the group consisting of H,
(Cj-C jalkyl, (C3- C8)cycloalkyl and -C(O)R45, or R50
and R5 1, together with the atom to which they are
attached, form a 3-8 membered carbo- or hetero-cyclic
ring; and R2 1 is the group defined by -(Z u
)-(Z12)m-(Z13)mi, wherein Z1' is heterocyclyl, when m
and ml are O, or heterocyclylene, when either m or ml
are 1, Z12 is selected from the group consisting
OfOC(O)5 OC(S) and C(O); Z13 is selected from the
group consisting of heterocyclyl, aralkyl, N(H)R52,
(Ci-C 3)alkyl, - OR52, halo, S(O)2R56, (d-C
3)hydroxyalkyl and (Cr C3)haloalkyl; m is Oor 1; ml is
Oor 1; R52 is selected from the group consisting of H,
-(CH2)^S(O)2R54, -(C1-C6) alkyl- NR53R53 (Cr C3)alkyl,
-(CH2)qOR53, -C(O)R54 and -C(O)OR53; q is O, 1, 2, 3
or 4;each' R 3' is independently (Ci-C )alkyl; R54 is
(Ci-C 3)alkyl or N(H)R53; R56 is selected from the
group consisting OfNH2, (Ci-C3)alkyl and OR52; A1 is
selected from the group consisting Of-CH2-, -O-, -S-,
-N(H)-, -N(Ci-C6 alkyl)-, -N-(Yaryl)-, -N-OMe,
-NCH2OMe and N-Bn; Y is a bond or -(C(Rn )(H))r ,
wherein t is an integer from 1 to 6; and R1' at each
occurrence is independently selected from the group
consisting of H and C)-C6 alkyl, wherein the Ci-C
alkyl is optionally substituted; A2 is selected from
the group consisting of N and CR, wherein R is
selected from the group consisting of -H, halogen,
-CN, Ci-C alkyl, C2-C alkenyl, and C2-C6 alkynyl,
wherein the Ci-C6 alkyl, C -C6 alkenyl, and C2-C6
alkynyl are optionally substituted; A3 is selected
from the group consisting of C-D and N; Ar is a group
of the formula C, C wherein, A4, A5, A6 and A7 are
independently selected from the group consisting of N
and -CH2-, with the proviso that no more than two of
A4, A5, A6 and A7 can be N; R2 at each occurrence is
independently selected from the group consisting of
-H, halogen, trihalomethyl, -CN, -NO2, -NH2, -OR3,
-NR3R4, -S(O)0 2R3, -S(O)2NR3R3, -C(O)OR3, -
C(O)NR3R3, -N(R3)SO2R3, -N(R3)C(O)R3, -N(R3)CO2R3,
-C(O)R3, Ci-C4 alkoxy, C-C 4 alkylthio, -O(CH2)naryl,
-0(CH 2)nheteroaryl, -(CH2)0.5(aryl),
-(CH2)0.5(heteroaryl), C1-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, -CH2(CH2V4-T2, wherein T2 is selected
from the group consisting of -OH, -OMe, -OEt, -NH2,
-NHMe, -NMe2, -NHEt and -NEt2, and wherein the aryl,
heteroaryl, Ci-C6 alkyl, C2-C6 alkenyl, and C2-C6
alkynyl are optionally substituted; and q is an
integer from Oto 4; G is a group B-L-T, wherein B is
selected from the group consisting of absent,
-N(R13)-, -N(SO2R13)-, -0-, -S(0)o-2 and -C(O)-; L is
selected from the group consisting of absent,
-C(=S)N(R13)-, -C(=NR14)N(R13)-, - SO2N(R13)-, -SO2-,
-C(O)N(R 13 )-, -N(R13)-, -C(O)Ci -2alkyl-N(R13)-,
-N(R13JCi.2alkyl-C(=O)-, -C(=O)C0-ialkyl-C(=O)N(R
13)-, -Cwalkylene, -C(O)C 0-,alkyl- C(=O)OR 3-,
-C(=NR14)-C(Wallcyl-C(=O)-> -C(=O)-,
-C(=0)Co.ialkyl-C(=0)- and an optionally substituted
four to six-membered heterocyclyl containing between
one and three annular heteroatoms including at least
one nitrogen; and T is selected from the group
consisting of -H, -R13, -Co^alkyl, -CWilkyl-Q,
-O-Qwalkyl- Q, -Ctwalkyl-O-Q, -N(R13)Co-4alkyl-Q,
-SO2C alkyl-Q, -C(=O)C<walkyl-Q, -C0- 4alkyl-N(R I3)Q
and -C(=O)N(R 13)-CM alkyl-Q, wherein each C alkyl is
optionally substituted; R1-3 is selected from the
group consisting of -H, -CN, -NO2, -NH2, -OR3, -NR3R4,
-S(O)0-2R3, - S(O)2NR3R3, -C(O)OR3, -C(O)NR3R3,
-N(R3)SO2R3, -N(R3)C(O)R 3, -N(R3)CO2R3, - C(O)R3,
-C(O)SR 3, Cl-C 4 alkoxy, Ci-C4 alkylthio,
-O(CH2)naryl, -O(CH2)nheteroaryl, - (CH2)o-5(aryl),
-(CH2)o-5(heteroaryl), Ci-C6 alkyl, C2-C6 alkenyl,
C2-C6 alkynyl, - CH2(CH2) O-4-T2, an optionally
substituted C alkylcarbonyl, and a saturated or
unsaturated three- to seven-membered carboxyclic or
heterocyclic group, wherein T2 is selected from the
group consisting of -OH, -OMe, -OEt, -NH2, -NHMe,
-NMe2, -NHEt and -NEt2, and wherein the aryl,
heteroaryl, Ci-Ce alkyl, C2-Ce alkenyl, and C2-C
alkynyl are optionally substituted; two R13 , together
with the atom or atoms to which they are attached, can
combine to form a heteroalicyclic optionally
substituted with between one and four of R60, wherein
the heteroalicycHc can have up to four annular
heteroatoms, and the heteroalicyclic can have an aryl
or heteroaryl fused thereto, in which case the aryl or
heteroaryl is optionally substituted with an
additional one to four of R60; R14 is selected from
the group -H, -NO2, -NH2, -N(R3)R4, -CN, -OR3, an
optionally substituted (Ci-C 6)alkyl, an optionally
substituted heteroalicyclylalkyl, an optionally
substituted aryl, an optionally substituted arylalkyl
and an optionally substituted heteroalicyclic, each R3
is independently selected from the group consisting of
-H and R4; R4 is selected from the group consisting of
a (Ci-C6)alkyl> a ry a lower arylalkyl, a heterocyclyl
and a lower heterocyclylalkyl, each of which is
optionally substituted, or R3 and R4, taken together
with a common nitrogen to which they are attached,
form an optionally substituted five- to seven-membered
heterocyclyl, the optionally substituted five- to
seven-membered heterocyclyl optionally containing at
least one additional annular heteroatom selected from
the group consisting of N, O, S and P; R60 is selected
from the group consisting of -H, halogen,
trihalomethyl, -CN, -NO2, -NH2, - OR3, -NR3R4,
-S(O)0-2R3 -SO2NR3R3, -CO2R3, -C(O)NR3R3, -N(R3)SO2R3,
-N(R )C(O)K 3; '-Ntk )CO 2R3, -C(O)R 3 an optionally
substituted (C1-C6JaIlCyI, an optionally substituted
aryl, an optionally substituted heteroarylalkyl and an
optionally substituted arylalkyl; two R60, when
attached to a non-aromatic carbon, can be oxo; Q is a
five- to ten-membered ring system, optionally
substituted with between zero and four of R20; R20 is
selected from the group consisting of -H, halogen,
trihalomethyl, -CN, -NO2, -NH2 , - OR3, -OCF 3,
-NR3R4, -S(0)o. 2R3, -S(O) 2NR3R3, -C(O)OR 3, -C(O)NR
3R3, -N(R3)SO 2R3, - N(R 3)C(O)R 3, -N(R3)C(O)OR 3,
-C(O)R 3, -C(O)SR 3, Ci-C 4 alkoxy, Ci-C 4 alkylthio,
- O(CH 2)naryl, -O(CH 2)nheteroaryl, -(CH 2)o-5(aryl),
-(CH 2)o-s(heteroaryl), C-C 6 alkyl, C2- C6 alkenyl,
C2-C alkynyl, -CH2(CH2)(M-T2, an optionally
substituted Ci-4 alkylcarbonyl, C alkoxy, an amino
optionally substituted by C alkyl optionally
substituted by C alkoxy and a saturated or unsaturated
three- to seven-membered carboxyclic or heterocyclic
group, wherein T2 is selected from the group
consisting of -OH, -OMe, - OEt, -NH 2, -NHMe, -NMe 2,
-NHEt and -NEt 2, and wherein the aryl, heteroaryl,
C]-C 6 alkyl, C2-C alkenyl, and C2-C6 alkynyl are
optionally substituted; each R38 is independently
selected from halo, cyano, nitro, trifluoromethoxy,
trifluoromethyl, azido, -C(O)R 40, -C(O)OR 40, -OC(O)R
40, -OC(O)OR 40, -NR 36C(O)R 39, -C(O)NR 36R39, -
NR36R39, -OR 37, -SO2NR36R39, C1-C6 alkyl, -(CH
2)jO(CH 2),NR 36R39, - (CH2)nO(CH 2),OR37, -(CH 2
nOR37, -S(O)XC 1-C6 alkyl), -(CH 2MC6-C 10 aryl), -(CH
2)n(5- 10 membered heterocyclyl); -C(0)(CH 2)n(C6-Cio
aryl), -(CH 2)nO(CH 2)j(C6-Cio aryl), - (CH 2)nO(CH
2)i(5-10 membered heterocyclyl), -C(O)(CH 2)n(5-10
membered heterocyclyl), -(CH 2)jNR39(CH2)iNR36R39,
-(CH2)JNR39CH2C(O)NR 36R39, - (CH 2)jNR39(CH
2)iNR37C(O)R 40, -(CH2)jNR39(CH2)nO(CH 2)iOR37, -
(CH2)jNR39(CH 2)iS(O)j(C,-C 6 alkyl), -(CH
2)jNR39(CH2)nR36, -SO2(CH 2 C6-C10 aryl), - SO2(CH
2)n(5-10 membered heterocyclyl), -(CHz) nNR36R39,
-NR37SO2NR36R39, SO2R36, C -C6 alkenyl, C3- 0
cycloalkyl and Ci-C 6 alkylamino, wherein j is an
integer ranging from Oto 2, n is an integer ranging
from Oto 6, i is an integer ranging from 2 to 6, the -
(CH 2)i- and -(CH V moieties of the foregoing R38
groups optionally include a carboncarbon double or
triple bond where n is an integer between 2 and 6, and
the alkyl, aryl and heterocyclyl moieties of the
foregoing R38 groups are optionally substituted by one
or more substituents independently selected from halo,
cyano, nitro, trifluoromethyl, 



azido, -OH, -C(O)R 40, -C(O)OR 40, -OC(O)R 40,
-OC(O)OR 40, -NR36C(O)R 39, - C(O)NR 36R39,
-(CH2)JSiR36R39, Ci-C 6 alkyl, C3-C10 cycloalkyl, -(CH
2)n(C6-Ci 0 aryl), -(CH2)n(5-10 membered
heterocyclyl), -(CH2)nO(CH2),OR37, and -(CH2)nOR37,
wherein n is an integer ranging from 0 to 6 and i is
an integer ranging from 2 to 6; each R36 and R39 is
independently selected from the group consisting of H,
-OH, Ci-Ce alkyl, C3-Ci 0 cycloalkyl, -(CH2)n(C6-Cio
aryl), -(CH 2)n(5-10 membered heterocyclyl), -
(CH2)nO(CH2),OR37, -(CH2)nCN(CH2)nOR37, -(CH2)nCN(CH
2)nR37, and -(CH2)nOR37, wherein n is an integer
ranging from 0 to 6 and i is an integer ranging from 2
to 6, and the alkyl, aryl and heterocyclyl moieties of
the foregoing R36 and R39 groups are optionally
substituted by one or more substituents independently
selected from -OH, halo, cyano, nitro,
trifluoromethyl, azido, -C(O)R 40, -C(O)OR 40, -CO(O)R
40, - OC(O)OR 40, -NR37C(O)R 4 1, -C(O)NR37R4 1,
-NR37R4 1, -Ci-C alkyl, -(CH 2)n(C6-Ci0 aryl),
-(CH2)n(5 to 10 membered heterocyclyl),
-(CH2)nO(CH2),OR37, and -(CH2)nOR37, wherein n is an
integer ranging from Oto 6 and i is an integer ranging
from 2 to 6, with the proviso that when R36 and R39
are both attached to the same nitrogen, then R36 and
R39 are not both bonded to the nitrogen directly
through an oxygen; each R40 is independently selected
from H, Ci-C] 0 alkyl, -(CH2)n(C6-Cio aryl), C3-C10
cycloalkyl, and -(CH2)n(5-10 membered heterocyclyl),
wherein n is an integer ranging 6; each R37 and R4 1
is independently selected from H, OR36, Ci-C 6 alkyl
and C3-C]0 cycloalkyl; each R42 and R43 is
independently selected from the group consisting of H,
Ci-Ce alkyl, -Y-(C3- Cio cycloalkyl), -Y-(C6-Ci 0
aryl), -Y-(C6-C10 heteroaryl), -Y-(5-lO membered
heterocyclyl), -Y-O-Y ]-OR37, -Y1-CO2-R37, and
-Y-OR37, wherein, Y is a bond or is - (C(R37)(H))n,
wherein n is an integer ranging from 1 to 6, Y1 is
-(C(R37)(H)) n, and the alkyl, cycloalkyl, aryl,
heteroaryl and heterocyclyl moieties of the foregoing
R42 and R43 groups are optionally substituted by 1 or
more substituents independently selected from R44 Or
R42 and R43 taken together with the nitrogen to which
they are attached form a C5-C9 azabicyclic,
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
isoquinolinyl, or dihydroisoquinolinyl ring, wherein
said C5-C9 azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring are optionally substituted
by 1 to 5 R44 substituents, with the proviso that R42
andR43 are not both bonded to the nitrogen directly
through an oxygen; each R44 is independently selected
from the group consisting of halo, cyano, nitro,
trifluoromethoxy, trifluoromethyl, azido, -C(O)R 40,
-C(O)OR40, -OC(O)R 40, -OC(O)OR40, -NR36C(O)R39,
-C(O)NR36R39, -NR36R39 -OR37, -SO2NR35R39, -SO2R36, -
NR36SO2R39, -NR36SO2NR37R4 1, Cl-C 6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, C3-C10 cycloalkyl, -C1-C6
alkylamino, -(CH2)jO(CH2)iNR36R39, -(CH2)nO(CH2)iOR37,
- (CH2)nOR37, -S(O)1(Ci-C 6 alkyl), -(CH2)n(C6-Ci 0
aryl), -(CH2)n(5-10 membered heterocyclyl),
-C(O)(CHz)n(C6-C10 aryl), -(CH2)pO(CH2)j(C6-C]0 aryl),
-(CH2)nO(CH2)j(5 to 10 membered heterocyclyl),
-C(O)(CH2)n(5 to 10 membered heterocyclyl), -
(CH2)jNR39(CH2),NR36R39, -(CH2)JNR39CH2C(O)NR 36R39, -
-(CH2)jNR3 (CH2)nO(CH2)iOR37, -
(CH2)JNR39(CH2)iS(O)j(C,-C 6 alkyl),
-(CH2)jNR39(CH2)pR36, -SO2(CH2)n(C6-C10 aryl), and
-SO2(CH2)n(5 to 10 membered heterocyclyl) wherein, j
is an integer from 0 to 2, n is an integer from 0 to 6
and i is an integer ranging from 2 to 6, the -(CH2)i-
and -(CH2)nitnoieties of the foregoing R44 groups
optionally include a carbon-carbon double or triple
bond wherein n is an integer from 2 to 6, and the
alkyl, aryl and heterocyclyl moieties of the foregoing
R44 groups are optionally substituted by 1 or more
substituents independently selected from the group
consisting of halo, cyano, nitro, trifluoromethyl,
azido, -OH, -C(O)R40, -C(O)OR 40, -OC(O)R40, -OC(O)OR
40,-NR36C(O)R39, - C(O)NR 36R39, -(CHz)nNR36R39,
-SO2R36, -SO2NR36R39, C -C6 alkyl, C3-Ci0 cycloalkyl,
- (CH2)n(C6-Cio aryl), -(CH2 n( to 10 membered
heterocyclyl), -(CH2)nO(CH2)iOR37 and - (CH2)nOR37,
wherein n is an integer from Oto 6 and i is an integer
from 2 to 6; and Z is selected from the group
consisting of -O-, -S- and -NR5-, wherein R5 is
selected from the group consisting of H, an optionally
substituted (Ci-Cs)acyl and Ci-C 6 alkyl-O-C(O),
wherein Ci-C6 alkyl is optionally substituted; with
the proviso that when G is
NR13(C=Zp)NR13C(O)(C(X)pc'))-Q, wherein Zp is O, S or
NH, X and X1 independently represent H, Ci-C6 alkyl,
halo, cyano or nitro, wherein the Ci-C 6 alkyl is
optionally substituted, or X and X1 taken together
with the atom to which they are attached, form a C -C7
cylcoalkyl, Q is selected from the group consisting of
cycloalkyl, heterocyclyl, aryl and heteroaryl, wherein
each of said cycloalkyl, heterocyclyl, aryl and
heteroaryl is optionally substituted with 1 to 3 R20,
Ar is phenyl optionally substituted with 1 to 4
moieties independently selected from the group
consisting of hydrogen, halo, trihalomethyl, -CN,
-NO2, -NH2, -OR3, -NR3R4, -C(O)OR3, -C(O)R3, C1-C4
alkoxy, C C6 alkylthio, Ci-C6 alkyl, C2-C6 alkenyl or
C2-Ce alkynyl, wherein Ci-C alkyl, C2-C6 alkenyl and
C2-C6 alkynyl are optionally substituted, and Z is O,
S or NH, then D is not R7, R 1 or R2 1;when D is
selected from the group consisting of -H, halogen,
nitro, azido, -NR 6aR6b, - NR6 SO2R6", -NR6aC(O)R 6b,
-OC(O)R 6b, -NR6aC(O)OR 6b, -OC(O)NR 6BR6b,-OR6a
-SR6a, -S(O)R 6a, -SO2R6a, -SO 3R6\ -SO2NR6aR6b,
-COR6a, -CO 2R6 , -CONR 6 R6 , -(C 1- C4)fluoroalkyl,
-(Ci-C 4)fluoroalkoxy, -(CZ3Z4J8CN, and a moiety
selected from the group consisting of -(CZ 3zVaryl,
-(CZ 3Z4)a-heterocycle, (C2-C6)alkynyl, -(CZ3Z4 -(C3-
C6)cycloalkyl, -(CZ3Z4)a-(C 3-C6)cycloalkenyl, (C2-C6)
alkenyl and (Ci-C 6)alkyl, wherein said moietyis
optionally substituted with 1 to 3 independently
selected Y2 groups, where a is 0,1 , 2, or 3, and
wherein when a is 2 or 3, the CZ3Z4 units may be the
same or different, A1 is -S-, A2 is -N- or -CR-,
wherein R is H, F, Cl, CF3, CH3, OCH 3 or OCF 3, A3 is
-CH-, Z is -O- or -S-, A6 and A7 are -CH2-, then B-L-T
is not -X3-C(O)-NH-R 33, wherein X3 is O or CR2aR2b
each of R2a and R2b is independently selected from the
group consisting of H, halogen, or a moiety,
optionally substituted with 1 to 3 independently
selected X4 groups, selected from the group consisting
of (Ci-C 6)alkoxy, (Ci- Cejalkylamine and
(Ci-C6)alkyl, wherein any number of the hydrogen atoms
on the (Ci- C6)alkyoxy and (Ci-C 6)alkyl groups may be
optionally replaced with F, or R2a and R2b together
can be oxo or a moiety, optionally substituted with 1
to 3 independently selected X4 groups, selected from
the group consisting of (C3-C6)cycloalkyl, 3 to 6
membered heterocycloalkyl and =CH-(C|-C 5)alkyl, R33
is H or a moiety, optionally subustituted with 1 to 3
independently selected Y2 groups, selected from the
group consisting of - (CZ 1Z2 5CN, -(CZ 1Z2
s-(C3-C8)CyClOaUCyI, -(CZ'Z 2)s-(C5-C 8)cycloalkenyl,
(C2- C6)alkenyl, (C2-C6)alkynyl, -(CZ'zVaryl, -(CZ'Z
2)s-heterocycle and (Ci-C 8)alkyl, where s is 0, 1, 2
or 3, and wherein when s is 2 or 3, the CZ1Z2 units
may be the same or different, and wherein Z1 and Z2
are each independently selected from the group
consisting of H, F, and (Ci-C 6)alkyl or each Z1 and
Z2 are selected together to form a carbocycle or two
Z1 or Z2 groups on adjacent carbon atoms are selected
together to optionally form a carbocycle; when D is
selected from the group consisting of H, Ci-C alkyl,
C3-CiO cycloalkyl, - C(O)NR 42R43, -C(O)(C 6-C10
aryl), -(CH 2)n(C6-Ci 0 aryl), -(CH 2)n(5 to 10
membered heterocyclyl), -(CH2)nN R42R43, -SO2NR42R43
and -CO 2R42, wherein n is an integer from Oto 6, and
wherein said Ci-C 6 alkyl, -C(O)(C 6-C)0 aryl), -(CH 2
n(C6-Ci 0 aryl), -(CH 2)n(5 to 10 membered
heterocyclyl) moieties are unsubstituted or
substituted by one or more substituents selected from
R38, with the proviso that R38 is not -(CH 2J3
NR36R39, - NR37SO2NR36R39, SO2R36, or C2-C6 alkenyl,
A1 is -S-, A2 is -N- or -CH-, A3 is -CH-, and Z is
-0-, -S- or -NH-, then Ar-G is not unsubstituted C6
aryl or 6-membered heterocyclylgroup or C6 aryl or
6-membered heterocyclyl group substituted with 1 to 5
substituents selected from R38, with the proviso that
R38 is not -(CH2) NR36R39, -NR37SO2NR36R39, SO2R36, or
C2-C6 alkenyl; when D is selected from the group
consisting of imidazolyl, oxazolyl, oxadiazolyl,
isoxazolyl, thiazolyl and thiadiazolyl, wherein said
imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl,
thiazolyl and thiadiazolyl are optionally substituted
by 1 to 5 substituents selected from R38, with the
proviso that R38 is not nitro, azido, -C(O)OR40,
-OC(O)R40, -OC(O)OR40, - C(0)(CH 2)n(C6-Cio aryl),
-(CH2)nO(CH2)j(C6-C10 aryl), C3-Ci 0 cycloalkyl or
Ci-C 6 alkylamino, R36 and R39 are not -OH, C3-C5
cycloalkyl, -(CH2)nCN(CH2)nOR37 or - (CH2)nCN(CH2)R37,
R37 and R4 1 are not -OR36 or C3-C 0 cycloalkyl, and
R40 is not C3-Ci0 cycloalkyl, A1 is -S-, A2 is N, CH
or C-CN, A3 is -CH-, and Z is -NH-, then Ar-G is not
unsubstituted 6-membered heterocyclyl or 6-membered
heterocyclyl optionally substituted by 1 to 5
substituents selected from R38, with the proviso that
R38 is not nitro, azido, -C(O)OR40, -OC(O)R40,
-OC(O)OR40, -C(O)(CH2)n(C6-Ci0 aryl), -
(CH2)nO(CH2)j(C6-Cio aryl), C3-Ci0 cycloalkyl or Ci-C6
alkylamino, R36 and R39 are not - OH, C3-C5
cycloalkyl, -(CH 2)nCN(CH2)nOR37 or -(CH2)nCN(CH2)R37,
R37 and R4 1 are not -OR36 or C3-C]0 cycloalkyl, and
R40 is not C3-Ci0 cycloalkyl; when D is selected from
the group consisting of H, Ci-C6 alkyl, -C(O)NR 36R39,
-C(O)(C6-Ci 0 aryl), -(CH2)n(C6-Cio aryl), and
-(CH2)n(5 to 10 membered heterocyclyl), wherein said
groups, other than H, are unsubstituted or substituted
by one to five substituents selected from R38, with
the proviso that R38 is not -(CH2) NR36R39,
-NR37SO2NR36R39, SO2R36, C2-C6 alkenyl, C3-Ci0
cycloalkyl or Cj-C6 alkylamino, R36 and R39 are not
-OH, C3-Cj0 cycloalkyl, -(CH 2)nCN(CH2)nOR37 or
-(CH2)nCN(CH2)nR37, R37 and R4 1 are not OR36 or C3-Ci
0 cycloalkyl and R40 is not C3-Ci 0 cycloalkyl, A1 is
-S- when A3 is -CH- or A1 is - CH- when A3 is -S-, A2
is -N- or -CH-, and Z is -NH- orN-(C r C6 alkyl). then
Ar-G is not unsubstituted C aryl or 6-membered
heterocyclyl or C6 aryl or 6-membered heterocyclyl
substituted with 1 to 5 substituents selected from the
group R38, with the proviso that R38 is not -(CH2
3-6NR36R39, -NR37SO2NR36R39, SO2R36, C2-C6 alkenyl,
C3- Cio cycloalkyl or Ci-C6 alkylamino, R36 and R39
are not -OH, C3-C]0 cycloalkyl, - (CH2)nCN(CH2)nOR37
or -(CH2)nCN(CH2)nR37, R37 and R4 1 are not OR36 or
C3-Co 



cycloalkyl and R40 is not C3-Co cycloalkyl; when D is
selected from the group consisting Of-C(O)NR 42R43,
-(CH2)JSIR42R43, - NR42Q=O)R 43, -SO2R42, -SO2NR42R43,
-NR37SO2R42, -NR37SO2NR42R43, -C(=NOR42) R43,
-C(=NR42)R43, -NR37C(=NR42)R43, -C(=NR42)NR37R43,
-NR37C =NR )NR37R43, -C(O)R42 and -CO2R42, wherein the
alkyl, aryl and heterocyclyl moieties of the foregoing
R42 and R43 groups are optionally substituted with 1
to 3 substituents independently selected from the
group R44, with the proviso that R44 is not nitro,
azido, -C(O)OR40, -OC(O)R40, OC(O)OR40, C3-CJ 0
cycloalkyl or Cr C6 alkylamine, A1 is -S-, A2 is N, CH
or C(CN), A3 is CH, and Z is NH or N-(Ci-C 6)alkyl,
then Ar-G is not 6-membered heterocyclyl, wherein the
6-membered heterocyclyl is optionally substituted by 1
to 5 substitutents from the group R44, with the
proviso that R44 is not nitro, azido, -C(O)OR40,
-OC(O)R40, OC(O)OR40, C3-C10 cycloalkyl or C1-C6
alkylamine; when D is -C CH or -CsC-(CR 45R45V R46. A1
is -S- and A3 is -CH- or A1 is -CH- and A3 is - S-, A2
is N, and Z is NH or N-(Ci -C6)alkyl, then Ar-G is not
selected from the group consisting of aryl optionally
substituted with one or more substituents selected
from the group consisting of halo, alkynyl, -CF3,
-(CH2)nOR57, -(CH2)nSR57, -NO2, C1-C6 alkyl, - CN,
-SO2R50, -(CH2)naryl and -(CHn)nNR50R5 1, and
heteroaryl optionally substituted with one or more
substituents selected from the group consisting of
halo, alkynyl, -CF3, - (CH2)nOR57, -(CH2)nSR57, -NO2,
Ci-C6alkyl, -CN, -SO2R50, -(CH2)naryl and -
(CH2)JSIR50R5 1, wherein R57 is selected from the
group consisting of H, C1-C6 alkyl, - (CH2)nNR50R5 1,
-(CH2)nheterocyclyl, -(CH2)naryl in which aryl is
optionally substituted with one or more substitutents
selected from the group consisting of halo, -CF3, C1-
C6alkoxy, -NO2, Cr C6alkyl, -CN, -SO2R50, and
-(CH2)nNR50R5 1, arylCi-C 6alkenylene in which aryl is
optionally substituted with one or more substituents
selected from the group consisting of halo, -CF3,
Ci-C6alkoxy, -NO2, Ci-C6alkyl, -CN, -SO2R50, and -
(CH2)nNR50R5 1, heteroarylCi-C 6alkenylene in which
heteroaryl is optionally substituted with one or more
substituents selected from the group consisting of
halo, -CF3, Ci- C6alkoxy, -NO2, Ci-C 6alkyl, -CN,
-SO2R50, and -(CH2)nNR50Rs l , and -(CH2)nheteroaryl
in which heteroaryl is optionally substituted with one
or more substituents selected from the group
consisting of halo, -CF3, Ci-C6alkoxy, -NO2, d-C
alkyl, -CN, -SO2R50, and - (CH2 nNR50R51; and when D
is the group defined by -(Z1 )-(Z u )m-(Zn )m , A1 is
-S- and A3 is CH, or A1 is CH and A3 is S, A2 is N,
and Z is NH, N-(Cr C3alkyl) or N-C(O)R53, then Ar-G is
not the group defined by -(Q1)-(Q2)o-i-(Q3)o-i I
wherein Q1 is arylene, heteroarylene, aryl or aralkyl,
Q2 is O, S(O)2, or S, and Q3 is aralkyl, heteroary, or
aryl. [0053] In a preferred embodiment of the
compounds according to the present invention, D is
defined by the group R7, wherein R7 is selected from
the group consisting of -H, halogen, C1-C6 alkyl,
C3-C10 cycloalkyl, -C(O)NR42R43, -C(O)(C6-Ci0 aryl),
-CfOJOieterocyclyl), - C(O)(heteroaryl), -Y-(C6-Ci 0
aryl), -Y-(5-10 membered heterocyclyl),
-Y-(heteroaryl), -S-aryl, -S-Ci-C 6 alkyl, -SO-Ci-C6
alkyl, -SO2-Ci-C6 alkyl, -Y-NR42R43, -SO2NR42R43 and
-C(O)OR6 , wherein the aforementioned R7 groups other
than -H and halogen are optionally substituted by 1 to
5 R38. [0054] In a preferred embodiment of the
compounds according to the present invention, D is
defined by the group R7, wherein R7 is selected from
the group consisting of -H, - C(O)NR42R43, -Y-(5 to 10
membered heterocyclyl), -Y-(C6-Ci0 aryl),
-Y-(heteroaryl), -YNR42R43, SO2NR42R43 and C(O)OR42,
wherein the aforementioned R7 groups other than -H are
optionally substituted by 1 to 5 R38, [0055] In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting of -(CH2)n(5 to 10 membered heterocyclyl),
- C(O)NR42R43, -SO2NR42R43 and -CO2R42, wherein said
R7 group -(CH2)n(5 to 10 membered heterocyclyl) is
unsubstituted or substituted by one or more R38
groups. [0056] In a preferred embodiment of the
compounds according to the present invention, R7 is
selected from the group consisting of -(CH2)n(5 to 10
membered heterocyclyl), and - C(O)NR42R43. [0057] In a
preferred embodiment of the compounds according to the
present invention, R7 is -C(O)NR 42R43, wherein R42
and R43 are independently selected from H, (C,-C
6)alkyl, (C3- Ci0)cycloalkyl, -(CH2)n(C3-Cio
cycloalkyl), -(CH2)n(C6-Ci0 aryl), -(CH2)n(5 to 10
membered heterocyclyl), -(CH2)nO(CH2)iOR37, -(CH2
nOR37, wherein n is an integer from Oto 6, i is an
integer from 2 to 6, and the alkyl, aryl and
heterocyclyl moieties of said R42 and R43 groups are
unsubstituted or substituted with one or more
substituents independently selected from R38, or R42
and R43 are taken together with the nitrogen to which
they are attached to form a C5-C9 azabicyclic,
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
tsoquinolinyl, or dihydroisoquinolinyl ring, wherein
said C5-C9 azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring are unsubstituted or
substituted with 1 to 5 R38 substituents, where R42
and R43 are not both bonded to the nitrogen directly
through an oxygen. [0058] In a preferred embodiment of
the compounds according to the present invention, R7
is -C(O)NR42R43, wherein R42 and R43 are taken
together with the nitrogen to which they are attached
to form a C5-C azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said C5-C9
azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl,morphoHnyl, thiomorpholinyl,
isoquinolinyl, or dihydroisoquinolinyl ring are
unsubstituted or substituted with 1 to 5 R38
substituents. [0059] In a preferred embodiment of the
compounds according to the present invention, R7 is
-C(O)NR42R43, wherein R42 and R43 are taken together
with the nitrogen to which they are attached to form a
pyrrolidinyl, piperidinyl, piperazlnyl, morphoHnyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring are unsubstituted or
substituted with 1to 5 R38 substituents. [0060] In a
preferred embodiment of the compounds according to the
present invention, R7 is -C(O)NR42R43, wherein R42 and
R43 are taken together with the nitrogen to which they
are attached to form a pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, or thiomorpholinyl ring,
wherein said pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, or thiomorpholinyl rings are
unsubstituted or substituted with 1 to 5R38
substituents. [0061] In a preferred embodiment of the
compounds according to the present invention, R7 is
-C(O)NR42R43, wherein R42 and R43 are taken together
with the nitrogen to which they are attached to form a
pyrrolidinyl or piperidinyl ring, wherein said
pyrrolidinyl or piperidinyl ring are unsubstituted or
substituted with 1 to 5 R38 substituents. [0062] In a
preferred embodiment of the compounds according to the
present invention, R7 is -C(O)NR42R43, wherein R42 and
R43 are taken together with the nitrogen to which they
are attached to form a pyrrolidinyl ring, wherein said
pyrrolidinyl is unsubstituted or substituted with 1 to
5 R38 substituents. [0063] In a preferred embodiment
of the compounds according to the present invention,
R7 is -C(O)NR42R43, wherein R42 and R43 are taken
together with the nitrogen to which they are attached
to form a pyrrolidin-1-yl ring, wherein said
pyrrolidin-1-yl is unsubstituted or substituted by 1
to 5 R38 substituents. [0064] In a preferred
embodiment of the compounds according to the present
invention, R7 is -(CH2)n(5 to 10 membered
heterocyclyl) group, wherein said -(CH2)n(5 to 10
membered heterocyclyl) group is unsubstituted or
substituted by 1 to 5 R38 groups. [0065] In a
preferred embodiment of the compounds according to the
present invention, R7 is -(CH2)n(5-8 membered
heterocyclyl) group, said -(CH2)n(5-8 membered
heterocyclyl) group is unsubstituted or substituted by
1to 5 R38 groups. [0066] In a preferred embodiment of
the compounds according to the present invention, R7
is -(CH2)n(5 or 6 membered heterocyclyl) group, said
-(CHb)n( or 6 membered heterocyclyl) group is
unsubstituted or substituted by 1 to 5 R38
groups.[00671 In a preferred embodiment of the
compounds according to the present invention, R7 is
-(CH2)n(5 membered heterocyclyl) group, said -(CH2)n(5
membered heterocyclyl) group is unsubstituted or
substituted by 1 to 5 R38 groups. [0068] In a
preferred embodiment of the compounds according to the
present invention, R7 is -(CH2)nthiazolyl, wherein n
is an integer from 0 to 6, said -(CH2)nthiazolyl is
unsubstituted or substituted by I to 5R3S groups.
[0069] In a preferred embodiment of the compounds
according to the present invention, R7 is a thiazolyl,
said thiazolyl is unsubstituted or substituted by 1 to
5 R38 groups. [0070] In a preferred embodiment of the
compounds according to the present invention, R7 is an
imidazolyl, said imidazolyl is unsubstituted or
substituted by 1 to 5 R38 groups. [00711 In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting of imidazolyl, oxazolyl, oxadiazolyl,
isoxazolyl, thiazolyl and thiadiazolyl, wherein the
imidazolyl, oxazolyl, oxadiazolyl, isoxazolyl,
thiazolyl and thiadiazolyl, each of which is
optionally substituted by 1 to 5 R38 groups. [0072] In
a preferred embodiment of the compounds according to
the present invention, R7 is selected from the group
consisting of halo, -CO2H, -CONH2 and -CSNH2. [0073]
In a preferred embodiment of the compounds according
to the present invention, R7 is a heteroaryl group
optionally substituted by one or more moiety selected
from the group consisting of halo, cyano, nitro,
trifluoromethoxy, trofluoromethyl, azido, -C(O)R40, -
C(O)OR40, -OC(O)R40, -OC(O)OR40, -NR36C(O)R39,
-C(O)NR36R39, -NR3 R37, -OR37, - SO2NR36R39, (C,-C
6)alkyl, (C3-C10)cycloalkyl, -(CH2)jO(CH2)iNR36R39,
-(CH2)nO(CH2)iOR37, -(CH2)nOR37, -S(O)j(Ci-C6 alkyl),
-(CH2MC6-Ci0 aryl), -(CH2)n(5 to 10 membered
heterocyclyl), -C(O)(CH2)n(C6-Ci0 aryl),
-(CH2)nO(CH2)j(C6-C10 aryl), -(CH2)nO(CH2)i(5 to 10
membered heterocyclyl), -C(O)(CH2)n(5 to 10 membered
heterocyclyl),- (CH2)jNR39(CH2)1NR36R39,
-(CH2)NR39CH2C(O)NR36R39,-(CH2)iNR39(CH2)iNR37C(O)R40,
(CH2)jNR39(CH2)nO(CH2)1OR37,
-(CH2)JNR39(CH2)iS(O)j(Cl-C6 alkyl), -(CH2)jNR39, -
(CH2)nR36, -S0 2(CH2)n(C6-Cio aryl), and -SO2(CH2)n(5
to 10 membered heterocyclyl), wherein j is an integer
from 0 to 2, n is an integer from 0 to 6, i is an
integer from 2 to 6, the -(CH2)jand -(CH2)n- moieties
of the said substituent groups optionally include a
carbon-carbon double or triple bond where n is an
integer between 2 and 6, and the alkyl, aryl and
heterocyclyl 



moieties of the substituent groups are unsubstituted
or substituted with one or more substituents
independently selected from halo, cyano, nitro,
trifluoromethyl, azido, -OH, - C(O)R40, -C(O)OR40,
-OC(O)R40, -OC(O)OR40, -NR36C(O)R39, -C(O)NR36R39, -
(CH2)nNR36R39, (C,-C6)alkyl, (C3-CI0)cycloalkyl,
-(CH2)n(C6-Ci0 aryl), -(CH2)n(5 to 10membered
heterocyclyl), -(CH2)nO(CH2)iOR37, and -(CH2)nOR37,
wherein n is an integer from 0 to 6 and i is an
integer from 2 to 6, and wherein R36 and R39 are
independently selected from the group consisting of H,
-OH, (Ci-C6)alkyl, (C3-C10)cycloalkyl, -(CH2MC6-Ci 0
aryl), - (CH2)n(5 to 10 membered heterocyclyl), -(CH2)
O(CH2) OR37 and -(CH2)nOR37, wherein n is an integer
from 0 to 6 and i is an integer from 2 to 6, and the
alkyl, aryl and heterocyclyl moieties of the R36 and
R39 groups are unsubstituted or substituted with one
or more substituents independently selected from
hydroxy, halo, cyano, nitro, trifluoromethyl, azido, -
C(O)R40, -C(O)OR40, -CO(O)R40, -OC(O)OR40, -NR37C(O)R4
1, -C(O)NR37R4 1, -NR37R4 1, (C1- C6)alkyl,
-(CH2)n(C6-CiOaryl), -(CH2)n(5 to 10 membered
heterocyclyl), -(CH2)pO(CH2)iOR37, and -(CH2 nOR37,
wherein n is an integer from Oto 6 and i is an integer
from 2 to 6, where when R36 and R39 are both attached
to the same nitrogen, then R36 and R39 are not both
bonded to the nitrogen directly through an oxygen.
[0074] In a preferred embodiment of the compounds
according to the present invention, R7 is selected
from the group consisting of H, -(Ci-C6)alkyl,
-C(O)NR36R37, -C(O)(C6-Ci0 aryl), - (CH2)n(C6-Cio
aryl) and -(CH2)n(5 to 10 membered heterocyclyl),
wherein the R7 groups other than H are optionally
substituted by 1 to 5 R38 groups. Preferably R7 is
-(CH2)n(C6-Ci0 aryl) and -(CH2)n(5 to 10 membered
heterocyclyl), optionally substituted by 1 to 5 R38
groups, more preferably phenyl or pyridyl, optionally
substituted by 1 to 5 R38 groups. [0075] In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting of H, -(Ci-C6)alkyl, -C(O)NR36R37,
-C(O)(C6-Ci0 aryl), - (CH2)n(C6-Cio aryl) and
-(CH2)n(5 to 10 membered heterocyclyl), wherein the R7
groups other than H are optionally substituted by
tert-butyl-dimethyl-silanyl and 1 to 3 R38 groups.
[0076] In a preferred embodiment of the compounds
according to the present invention, R7 is selected
from the group consisting Of-C(O)NR42R43, -(CH2
nNR42R43, -NR42C(O)R 43, - SO2R42, -SO2NR42R43,
-NR37SO2R42, -NR37SO2NR42R43, -C(=N-OR42)R43,
-C(=NR42)R43, - NR37C(=NR42)R43, -C(=NR42)NR37R43,
-NR37C(=NR42)NR37R43, -C(O)R42, -CO2R42, wherein each
R42 and R43 is independently selected from the group
consisting of H, - (CH2)n(C3-Cio)cycloalkyl),
-(CH2)n(C6-Ci0 aryl), -(CH2)n(5 to 10 membered
heterocyclyl), - (CH2)nO(CH2)iOR37, -(CH2 nOR37,
wherein n is an integer from Oto 6 and i is an integer
from 2 to 6, and the alkyl, aryl and heterocyclyl
moieties of the foregoing R42 and R43 groups are
optionally substituted by 1 to 3 substituents
independently from R38, or R42 and R43 are taken
together with the nitrogen to which they are attached
to form a Cs-C9 azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said C5-C
azabicyclic, aziridinyl, azetidinyl,pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring are unsubstituted or
substituted with 1 to 5 R38 substituents, with the
proviso that R42 and R43 are not both bonded to the
nitrogen directly through an oxygen. [0077] In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting Of-C(O)NR 42R43, -SO2R42, -SO2NR42R43,
-C(=NOR42) R43and -C(=NR42)R43. [0078] In a preferred
embodiment of the compounds according to the present
invention, R7 is -C(O)NR 42R43, wherein each R42 and
R43 is independently selected from the group
consisting of H, (Ci-C 6)alkyl, -(CI^) OR37, wherein n
is an integer from Oto 6 and the alkyl moiety of the
foregoing R42 and R43 groups are optionally
substituted by 1to 3 substituents independently from
halo, cyano, trifluoromethyl, -C(O)R40, -NR37C(O)R4 1,
-C(O)NR37R4 1, -NR37R4 1, (Ci- C6)alkyl,
-(CHz)n(C6-Ci0 aryl), -(CH2)n(5 to IOmembered
heterocyclyl), -(CH2) 0(CH 2)i0R 37 and -(CH2)nORj7,
wherein n is an integer from Oto 6 and i is an integer
from 2 to 6, or R42 and R43 are taken together with
the nitrogen to which they are attached to form a
C5-C9 azabicyclic, aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring, wherein said C5-C9
azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, isoquinolinyl, or
dihydroisoquinolinyl ring are unsubstituted or
substituted with 1 to 5 R38 substituents, with the
proviso that R42 and R43 are not both bonded to the
nitrogen directly through an oxygen. [0079] In a
preferred embodiment of the compounds according to the
present invention, R7 is -C(O)NR 42R43, wherein R42
and R43 are taken together with the nitrogen to which
they are attached to form a C5-C9 azabicyclic,
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl or morpholinyl ring, wherein said C5-C9
azabicyclic, aziridinyl, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl or morpholinyl ring are
unsubstituted or substituted with 1 to 5 R38
substituents. [0080] In a preferred embodiment of the
compounds according to the present invention, R7 is
-C(O)NR 42R43, wherein R42 and R43 are taken together
with the nitrogen to which they are attached to form a
C5-C9 azabicyclic, aziridinyl, azetidinyl or
pyrrolidinyl ring, wherein said C5-C9 azabicyclic,
aziridinyl, azetidinyl or pyrrolidinyl ring are
unsubstituted or substituted with 1 to 5 R38
substituents. [0081] In a preferred embodiment of the
compounds according to the present invention, R7 is
-C(O)NR 42R43, wherein R42 and R43 are taken together
with the nitrogen to which they are attached to form a
C5-C9 azabicyclic, azetidinyl or pyrrolidinyl ring,
wherein said C5-C9azabicyclic, azetidinyl or
pyrrolidinyl ring are unsubstituted or substituted
with 1 to 5 R38 substituents. [0082] In a preferred
embodiment of the compounds according to the present
invention, R7 is -C(O)NR 42R43, wherein R42 and R43
are taken together with the nitrogen to which they are
attached t o form a CS-C9 azabicyclic ring, wherein
said C5-C9 azabicyclic ring is unsubstituted or
substituted with 1 to 5 R38 substituents. [0083] In a
preferred embodiment of the compounds according to the
present invention, R7 is -C(O)NR 42R43, wherein R42
and R43 are taken together with the nitrogen to which
they are attached to form a azetidinyl ring, wherein
said azetidinyl ring is unsubstituted or substituted
with 1 to 5 R38 substituents. [0084] In a preferred
embodiment of the compounds according to the present
invention, R7 is -C(O)NR 42R43, wherein R42 and R43
are taken together with the nitrogen to which they are
attached to form a pyrrolidinyl ring, wherein said
pyrrolidinyl ring is unsubstituted or substituted with
1 to 5 R38 substituents. [0085] In a preferred
embodiment of the compounds according to the present
invention, R7 is selected from the group consisting of
-H, halogen, nitro, azido, -NR6aR6b, -NR^SO 2R613, -
NR6aC(O)R 6b, -OC(O)R 6b, -NR 6aC(O)OR 6b, -OC(O)NR
6aR6b,-OR 6a, -SR68, -S(O)R 6a, -SO2R6a, - SO3R6 , -SO
2NR6aR6b, -COR 6a, -CO2R6a, -CONR 6aR6b, -(Ci-C
4)fluoroalkyl, -(C,- C4)fluoroalkoxy, -(CZ 3Z4)aCN,
and a moiety selected from the group consisting of
-(CZ 3Z4V aryl, -(CZ 3Z4) -heterocycle,
(C2-C6)alkynyl, -(CZ3Z4X-(C 3-C6)CyClOaIlCyI, -(CZ
3Z4V(Cs- C6)cycloalkenyl, (C2-Ce) alkenyl and (C'-C
6)alkyl, wherein said moiety is optionally substituted
with 1 to 3 independently selected Y2 groups, where a
is 0,1, 2, or 3, and wherein when a is 2 or 3, the
CZ3Z4 units may be the same or different; wherein each
R6a and R6b is independently selected from the group
consisting of hydrogen and a moiety selected from the
group consisting of -(CZ5Z6)u-(C 3-C6)cycloalkyl, -(CZ
5Z6V(C 5- C6)cycloalkenyl, -(CZ 5Z6)u-aryl, -(CZ
5Z6Vheterocycle, (C2-C )alkenyl, and (Cp C6)alkyl,
wherein said moiety is optionally substituted with 1
to 3 independently selected Y3 groups, where u is 0,1,
2, or 3, and wherein when u is 2 or 3, the CZ5Z6 units
may be the same or different, or R6a and R6b taken
together with adjacent atoms form aatoms form a
heterocycle; each Z3, Z4, Z5 and Z6 is independently
selected from the group consisting of H, F and (Ci-
C6)alkyl, or each Z3 and Z4, or Z5 and Z6 are selected
together to form a carbocycle, or two Z3 groups on
adjacent carbon atoms are selected together to
optionally form a carbocycle;each Y2 and Y3 is
independently selected from the group consisting of
halogen, cyano, nitro, tetrazolyl, guanidino, amidino,
methylguanidino, azido, -C(O)Z7, -OC(O)NH2, -OC(O)
NHZ7, -OC(O)NZ7Z8, -NHC(O)Z7, -NHC(O)NH 2, -NHC(O)NHZ
7, -NHC(O)NZ7Z8, - C(O)OH, -C(O)OZ7, -C(O)NH2,
-C(O)NHZ 7^C(O)NZ 7Z8, -P(O)3H2, -P(O)3(Z7)2, -
S(O)3H, -S(O)Z7, -S(O) 2Z7, -S(O)3Z7, -Z7, -OZ7, -OH,
-NH2, -NHZ7, -NZ7Z8, - C(=NH)NH 2,-C(=NOH)NH2,
-N-morpholino, (C2-C6)alkenyl, (C2-C6)alkynyl, (Cr
C6)haloalkyl, (C2-C6)haloalkenyl, (C2-C6)haloalkynyl,
(C]-C6)haloalkoxy, - (CZ9Z10)rNH2, -(CZ9Z10)rNHZ3,
-(CZ9Z10)rNZ7Z8, -X6(CZ9Z10)r (C3-C8)cycloalkyl, -
X6(CZ9ZIt>)r (C5-C8)cycloalkenyl, -X6(CZ9Z' Yaryl and
-X CZ9Z1Vheterocycle, wherein r is 1, 2, 3 or 4; X6 is
selected from the group consisting of O, S, NH,
-C(O)-, -C(O)NH-, -C(O)O-, -S(O)-, - S(O)2- and
-S(O)3-; Z7 and Z8 are independently selected from the
group consisting of an alkyl of 1 to 12 carbon atoms,
an alketiyl of 2 to 12 carbon atoms, an alkynyl of 2
to 12 carbon atoms, a cycloalkyl of 3 to 8 carbon
atoms, a cycloalkenyl of 5 to 8 carbon atoms, an aryl
of 6 to 14 carbon atoms, a heterocycle of 5 to 14 ring
atoms, an aralkyl of 7 to 15 carbon atoms, and a
heteroaralkyl of 5 to 14 ring atoms, or Z7 and Z8
together may optionally form a heterocycle; Z9 and Z10
are independently selected from the group consisting
of H, F, a (Ci-Ci 2)alkyl, a (C - Ci4)aryl, a
(C5-Ci4)heteroaryl, a (C7-Cis)aralkyl and a
(C5-Ci4)heteroaralkyl, or Z9 and Z10 are taken
together form a carbocycle, or two Z9 groups on
adjacent carbon atoms are taken together to form a
carbocycle; or any two Y2 or Y3 groups attached to
adjacent carbon atoms may be taken together to be -
O[C(Z9)(Z I0)]rO or -0[C(Z 9XZ10)],+!, or any two Y2
or Y3 groups attached to the same or adjacent carbon
atoms may be selected together to form a carbocycle or
heterocycle; and wherein any of the above-mentioned
substituents comprising a CH (methyl), CH (methylene),
or CH (methine) group which is not attached to a
halogen, SO or SO2 group or to a N, O or S atom
optionally bears on said group a substituent selected
from hydroxy, halogen, (Ci- C4)alkyl, (Ci-C 4)alkoxy
and an -N[(Ci-C 4)alkyl][(C)-C 4)alkyl]. 



[0086] In a preferred embodiment of the compounds
according to the present invention R7 is selected from
the group consisting of -H, -Y-(aryl), -Y-(heteroaryl)
and C(O)-heterocyclyl, each of which, except for -H,
is optionally substituted with 1 to 5 R38.[0087} In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting of wherein the members of said group are
optionally substituted by 1 to 3 R [0088] In a
preferred embodiment of the compounds according to the
present invention, R7 is selected from the group
consisting of wherein the members of said group are
optionally su st tuted [0O89] In a preferred
embodiment of the compounds according to the present
invention, R7 is selected from the group consisting
ofDESCRIPTION METHOD OF MANUFACTURING A SEMICONDUCTOR
DEVICE AND SEMICONDUCTOR DEVICE OBTAINED WITH SUCH A
METHOD The invention relates to a method of
manufacturing a semiconductor device with a substrate
and a semiconductor body which is provided with at
least one semiconductor element, wherein on the
surface of the semiconductor body a mesa-shaped
semiconductor region is formed, an insulating layer is
deposited over the mesa-shaped semiconductor region
having a smaller thickness on top of the mesa-shaped
semiconductor region than in a region bordering the
mesa-shaped semiconductor region, subsequently a part
of the insulating layer on top of the mesa-shaped
semiconductor region is removed freeing the upper side
of the mesa-shaped semiconductor region, and
subsequently a conducting layer contacting the
mesa-shaped semiconducting region is deposited over
the resulting structure. The invention also relates to
a semiconductor device obtained with such a method.
Such a method is very suitable for making
semiconductor devices like ICs (= Integrated Circuit)
or other devices such as discrete devices comprising
nano-wire elements. Here with a nano wire a body is
intended having at least one lateral dimension between
0.5 and 100 nm and more in particular between 1 and 50
nm. Preferably a nano-wire has dimensions in two
lateral directions that are in the said ranges. It is
further noted here that contacting extremely small
dimensions in semiconductors is a challenging
technique in semiconductor processing. However,
although the mesa-shaped semiconductor region is
intended to comprise in particular a nano wire, the
invention is also applicable to other mesa shaped
semiconductor regions that have other dimensions.
Mesa-shaped of a region means that the region forms a
protrusion on the surface of the semiconductor body. A
method as mentioned in the opening paragraph is known
from the US patent application that has been published
under number 2003/0189202 on October 9, 2003. In this
document a number of mesa shaped semiconductor regions
comprising single crystal nano wires are provided on a
silicon substrate. After the nano wire growth, an
insulating layer is deposited over the nano wire(s)
such that the thickness of said layer on top of said
nano wireis smaller than the thickness of said layer
in regions bordering said nano wire, e.g. regions
between two neighboring nano wires. The insulating
layer is deposited using CVD (= Chemical Vapor
Deposition) or a spin on glass or spray on polymer
layer technique. The insulating layer is subsequently
planarized using e.g. CMP (= Chemical Mechanical
Polishing). The upper surface of a nano wire, which is
made free in this way, is subsequently covered with
e.g. a conducting layer like a metal layer. All kinds
of semiconductor devices like a sensor or a field
emitter for displays may be formed in this way
according to said document. A drawback of such a
method is that it is less suitable for semiconductor
devices like transistors comprising e.g. nano wires
for contacting source or drain region or emitter or
collector regions of transistors. In particular CVD
results in a too uniform thickness of an insulating
layer and spin on or spray on techniques are less
suitable for devices having protrusions with very
small lateral dimensions like in the case of delicate
protrusions in the form of nano wires. This in view of
the processing conditions involved like the
temperature. It is therefore an object of the present
invention to avoid the above drawbacks and to provide
a method, which is suitable for the manufacturing of
semiconductor devices comprising transistors that
comprise very small active areas with protrusions like
in particular nano wires. To achieve this, a method of
the type described in the opening paragraph is
characterized in that the insulating layer is
deposited using a high-density plasma deposition
process. Due to the simultaneous deposition and
sputtering, high-density plasma deposition has the
property of self planarizing where e.g. oxide is
deposited over arrays of very fine structures like
nano wires. Thus, the thickness on top of such nano
wire may be considerably smaller than the thickness
obtained on features with (much) larger lateral
dimensions. Moreover, the material obtained in this
way on top of the mesa can be easily etched for
freeing the upper side of the mesa shaped region (nano
wire) while the side faces of the mesa still remain
isolated due to the tapered character of an insulating
layer deposited in such a way. Furthermore this allows
for the use of a simple etching step to make the
surface of the mesa free, such step being possible
without damaging or altering the structure of the (top
of the) mesa. The latter otherwise is easily damaged
or changed in the case of a nano wire.With a
controlled fine tuning of the ratio of the deposition
rate and the sputtering rate during the HDP (oxide)
deposition, the thickness ratio of an insulating layer
on top of a small area structure and on top of a large
area can be well controlled. In a preferred embodiment
the upper side of the mesa-shaped semiconducting
region is freed using a, preferably wet, etching step.
Such an etching step can easily be extremely selective
which again is very favorable for not damaging or
altering the upper portion of the mesa, in particular
of a nano wire. Also the variation in height of the
nano wires / mesas of which the top surface is made
free, can be small. A process like CMP might easily
result in a spread of this height over a large wafer.
If the insulating layer comprises silicon dioxide, an
etchant based on hydrogen fluoride may be used. In
case of an insulating layer of silicon nitride an
etchant based on hot phosphoric acid may be used. In a
further preferred embodiment that before the
deposition of the insulating layer a further
insulating layer is deposited with a smaller thickness
than the thickness of the insulating layer and which
is deposited using a conformal deposition process.
Such a further insulating layer protects the mesa
shaped semiconductor region against changes of shape
or surface that may occur during the back etching at
the beginning of the high-density plasma deposition of
the insulating layer. A suitable thickness of such a
further insulating layer may be between 5 and 25 nm,
while the insulating layer than has a bulk thickness
of e.g. about the height of the mesa shaped
semiconductor region that may vary between e.g. 50 nm
and 500 nm. A suitable process for such a uniform /
conformal further insulating layer is CVD, e.g. using
TEOS ( = Tetra Ethyl Ortho Silicate) in case of a
further insulating layer of silicon dioxide. If both
the insulating and further insulating layer comprises
the same material, the freeing of the top side of the
mesa can be accomplished with a single etching step.
Silicon dioxide is a very suitable material for that
purpose. In a further advantageous embodiment after
freeing the upper side of the mesashaped semiconductor
region a contact region is formed on the surface
contacting the mesashaped semiconductor region,
comprising a metal suicide and having larger lateral
dimensions than the mesa-shaped semiconductor region.
Such a contact region is particular suitable for
contacting source/drain regions of a field effect
transistor or emitter/collector regions of a bipolar
transistor. Preferably the contact region is formed by
deposition of polycrystalline silicon layer and a
metal layer, at least the polycrystalline silicon
layer being patterned before the formation of the
metal suicide. In this way, the suicide formation can
be self aligned. Themetal layer can be deposited
before the formation of the patterned polycrystalline
layer or after or both before and after. In the latter
case, two metal layers are actually used to form the
suicide. However, preferably the metal layer is
deposited after the deposition of the patterned
polycrystalline silicon layer. In this way, the later
uniformity of the composition of the metal suicide in
the contact region can be high. Moreover, in case of a
highly doped polycrystalline silicon layer, additional
doping atoms can be driven from such layer into the -
upper part of the - nano wire that e.g. forms the
emitter or collector of a bipolar transistor. Removal
of the remainder of the metal layer, either on top of
the contact region but in any case outside said region
can be easily accomplished using selective (wet)
etching. Doping the nano wire by out diffusion of
doping atoms from the polycrystalline silicon layer
into the nano wire is preferably done by a RTA (=
Rapid Thermal Anneal) step. Moreover, in this
preferred embodiment an additional stronger doping of
the nano wire can be obtained during the silicidation
step since the so-called snow-plow effect pushes
doping atoms to the silicon region that borders the
moving metal-silicide silicon interface. Preferably
the thickness of the insulating and the further
insulating layers is chosen to be about equal to the
height of the mesa-shaped semiconductor region. Thanks
to the tapered nature of the insulating region, the
side faces of the mesa can still be covered by
insulating material after the upper side of the mesa
has been freed by etching. For the semiconductor
element preferably a transistor is chosen. The mesa
shaped semiconductor region, in particular in the form
of a nano wire, may form part of a contact of
source/drain regions of a field effect transistor or
may form (a part of) an emitter or collector region of
a bipolar transistor. Finally, the present invention
also comprises a semiconductor device obtained by a
method according to the invention. These and other
aspects of the invention will be apparent from and
elucidated with reference to the embodiments described
hereinafter, to be read in conjunction with the
drawing, in which Figs. 1 through 10 are sectional
views of a semiconductor device at various stages in
its manufacture by means of a method in accordance
with the invention, and Fig. 11 shows the thickness d
of a high density plasma deposited silicon oxide on a
pillar as a function of the diameter D of the
pillar.The Figures are diagrammatic and not drawn to
scale, the dimensions in the thickness direction being
particularly exaggerated for greater clarity.
Corresponding parts are 



generally given the same reference numerals and the
same hatching in the various Figures. Figs. 1 through
10 are sectional views of a semiconductor device at
various relevant stages in its manufacture by means of
a method in accordance with the invention. The
semiconductor device to be manufactured may contain
already at the stage in advance of Fig. 1 a
semiconductor element that may have been formed in a
usual manner. The element may be e.g. a field effect
transistor or a bipolar transistor. The mesa-shaped
region that is formed in the method of this example
may be e.g. a contact structure for the source/drain
region of field effect transistor or the emitter of a
bipolar transistor the collector region in an inverted
bipolar transistor. The features of such a transistor
are for reasons of simplicity not shown in the
drawing. In a first relevant step of the manufacture
of the device 10 (see Fig. 1) a silicon substrate 11
forming a silicon semiconductor body 12 in which a
semiconductor element E, e.g. a field effect or
bipolar transistor, has already been (largely) formed,
is provided mesashaped semiconductor region 1, here
nano wires 1 comprising silicon. These wires 1 can be
formed e.g. by photolithography and etching of a
uniformly deposited layer but also by a selective
deposition technique as described in e.g.
"Vapor-liquid-solid mechanism of single crystal
growth" by R.S. Wagner and W.C. Ellis that has been
published in Applied Physics Letters, vol. 4, no. 5, 1
march 1964, pp 89-90. In this example the height of
the pillar 1 is about 500 nm and its diameter is about
50 nm. Subsequently (see Fig. 2) a thin layer 5 of
silicon dioxide is deposited using CVD (=Chemical
Vapor Deposition) and TEOS (=Tetra Ethyl Ortho
Silicate) as source material. In this example the
layer 5 is 10 nm thick and its thickness is
substantially the same at every location. The function
of this layer 2 is to form an anchor and a protective
shield for the thin pillar 1 against sputtering in a
subsequent deposition process of an insulating layer 2
of again silicon dioxide. However the deposition is
now performed using a high density plasma deposition.
In this process simultaneous deposition and sputtering
takes place, the deposition prevailing. Such a
specific deposition process has a self-planarizing
property as can be seen in Fig. 2 since the thickness
of insulating layer 2 is thinner on top of the pillars
1 than in bordering regions 3. In this example the
thickness on top of the pillars 1 is about 100 nm
which is about 400 nm less than the thickness in the
bordering region 3 which is about500 nm. Typical for
the deposition process uses are also the tapering 15
obtained in the insulating layer 2 alongside the
pillar 1, corresponding with a 45  sidewall angle.
Next (see Fig. 3) parts of the insulating and further
insulating layers 2,5 on top of the pillar 1 are
removed by an etchant that is selective towards
silicon and comprises in this example an etchant on
the base of hydrogen fluoride, possibly buffered. The
etching is done on a time base using the known etching
rate. Subsequently (see Fig. 4) a 60 nm thick layer 6
of polycrystalline silicon is deposited over the
structure. This is done using e.g. CVD as the
deposition technique. Next (see Fig. 5) the
polycrystalline silicon layer 6 is patterned using
photolithography and (dry) etching. These steps are
not shown separately. The diameter of the patterned
poly island 6 is in this example about 500 nm and can
have in general about the size of the active area. Now
(see Fig. 6) a metal layer 7, here a nickel layer
having a thickness of 30 nm, is deposited over the
structure, e.g. using sputtering or a vapor deposition
technique. Then the structure is subjected to a
heating treatment at a temperature in the range of 280
to 400 0C, in this example at 300 0C in a furnace. By
this treatment the polycrystalline silicon regions 6
react with the metal layer 7 to form a metal suicide,
in this example nickel mono suicide. The resulting
structure (see Fig. 7) shows nickels suicide contact
regions 4 that have been formed on top of the pillars
1 in a self-aligned manner. The remaining parts of the
nickel layer 7 outside the contact regions 4 have been
removed by selective etching. Next (see Fig. 8) a PMD
(= Pre Metal Dielectric) layer 8 is deposited
comprising silicon dioxide having a thickness of e.g.
1000 nm and using CVD. After this step (see Fig. 9)
contact holes 20 are formed in the PMD layer 8 using
photolithography and etching. Finally (see Fig. 10) a
metal layer 30, e.g. of aluminum, is deposited and
patterned in order to contact the larger dimension
suicide areas 4. Individual devices 10 that are
suitable for mounting are obtained after applying a
separation technique like etching or sawing. The
effect of the choice of the high density plasma and
the geometry of the surface on which the deposition
takes place will be illustrated once more below. Fig.
11 shows the thickness d of a high density plasma
deposited silicon oxide on a pillar as a function of
the diameter D of the pillar. The results of this
Figure are obtained for a silicon dioxide layer that
deposited on a flat silicon substrate has a thickness
of 500 nm.Curve 110, showing the thickness d of the
deposit on a structured silicon surface comprising
pillars of silicon with a diameter of D, shows that
for a pillar diameter of about 500 nm the thickness of
the deposit is substantially the same as in the case
of a deposit on a flat wafer. For smaller diameters D
the thickness d of the deposit on top of the pillar
gradually decreases. E.g. for a pillar having a
diameter D of about 50 nm, said thickness d is about
100 nm, which is about 400 nm less than the thickness
of the deposit on a flat wafer and also of the deposit
in between two pillars, provided that the distance
between two neighboring pillars is large enough, e.g.
larger than about 500 nm. It will be obvious that the
invention is not limited to the examples described
herein, and that within the scope of the invention
many variations and modifications are possible to
those skilled in the art. For example it is to be
noted that the invention is not only suitable for the
manufacture of a discrete device like a transistor but
for the manufacture of ICs like (C)MOS or BI(C)MOS ICs
but also bipolar ICs. Each nano wire region can for
part of a single (part of a) device but it also is
possible to use a plurality of nano wires forming a
part of a single device or of a single region of a
device. Furthermore it is noted that various
modifications are possible with respect to individual
steps. For example other deposition techniques can be
selected in stead of those used in the example. The
same holds for the materials selected. Thus, the
(further) insulating layer could be made of e.g.
silicon nitride. Finally it is to be emphasized again
that the present invention allows for making a device
with a mesa-shaped region with a very small lateral
dimension like in the case of a nano wire that on the
one hand contains a large doping level while it on the
other hand can be provided with a large contacting
pad.CLAIMS: 1. Method of manufacturing a semiconductor
device (10) with a substrate ( 11) and a semiconductor
body (12) which is provided with at least one
semiconductor element (E), wherein on the surface of
the semiconductor body (12) a mesa-shaped
semiconductor region (1) is formed, an insulating
layer (2) is deposited over the mesa-shaped
semiconductor region (1) having a smaller thickness on
top of the mesa-shaped semiconductor region (1) than
in a region (3) bordering the mesa-shaped
semiconductor region (1), subsequently a part of the
insulating layer (2) on top of the mesa-shaped
semiconductor region (1) is removed freeing the upper
side of the mesa-shaped semiconductor region (1), and
subsequently a conducting layer (4) contacting the
mesa-shaped semiconducting region (1) is deposited
over the resulting structure, characterized in that
the insulating layer (2) is deposited using a
highdensity plasma deposition process. 2. Method
according to claim 1, characterized in that the upper
side of the mesashaped semiconducting region (1) is
freed using a, preferably wet, etching step. 3. Method
according to claim 1 or 2, characterized in that
before the deposition of the insulating layer (2) a
further insulating layer (5) is deposited with a
smaller thickness than the thickness of the insulating
layer (2) and which is deposited using a conformal
deposition process. 4. Method according to claim 3,
characterized in that the further insulating layer (5)
is deposited using a chemical vapor deposition
process. 5. Method according to claim 3 or 4,
characterized in that for the material of the
insulating layer (2) and for the material of the
further insulating layer (5) silicon dioxide is used.
6. Method according to any one of the preceding
claims, characterized in that after freeing the upper
side of the mesa-shaped semiconductor region (1) a
contact region (4)is formed on the surface contacting
the mesa-shaped semiconductor region (1), comprising a
metal suicide and having larger lateral dimensions
than the mesa-shaped semiconductor region (1). 7.
Method according to claim 6, characterized in that the
contact region (4) is formed by deposition of
polycrystalline silicon layer (6) and a metal layer
(7), at least the polycrystalline layer (6) being
patterned before the formation of the metal suicide.
8. Method according to claim 7, characterized in that
the metal layer (7) is deposited over the patterned
polycrystalline layer (6) and the remainder of the
metal layer (7) is removed by selective etching. 9.
Method according to any of the preceding claims,
characterized in that the thickness of the insulating
and the further insulating layers (2,5) is chosen
about equal to the height of the mesa-shaped
semiconductor region (1). 10. Method according to any
of the preceding claims, characterized in that for the
mesa-shaped semiconductor region (1) a nano-wire is
chosen. 11. Method according to any of the preceding
claims, characterized in that for the semiconductor
element (E) a transistor is chosen. 12. Method
according to claim 11, characterized in that the
mesa-shaped semiconductor region (1) forms the emitter
or collector of a bipolar transistor. 13. Method
according to claim 11, characterized in that the
mesa-shaped semiconductor region (1) is used to form a
contact to a source or drain of a field effect
transistor. 14. Semiconductor device (10) obtained by
a method according to any one of the preceding claims.


