
COMPOUNDS FOR THE TREATMENT OF INFLAMMATORY DISORDERS
AND MICROBIAL DISEASES BACKGROUND OF THE INVENTION
Field of the Invention This invention relates
generally to tartaric acid functional compounds that
can inhibit matrix metalloproteinases (MMPs), a
disintegrin and metalloproteases (ADAMs), aggrecanase
or aggrecan degrading metallo protease (ADMP) and/or
tumor necrosis factor alpha - converting enzyme (TACE)
and in so doing prevent the release of tumor necrosis
factor alpha (TNF-a) , pharmaceutical compositions
comprising such compounds, and methods of treatment
using such compounds. The invention also relates to
tartaric acid functional compounds that can inhibit
UDP-3-O-(R-3- hydroxymyristoyl)-N-acetylglucosamine
deacetylase (LpxC), and as a result have
antimicrobiall activity. Description Osteo- and
rheumatoid arthritis (OA and RA, respectively) are
destructive diseases of articular cartilage
characterized by localized erosion of the cartilage
surface. Findings have shown that articular cartilage
from the femoral heads of patients with OA, for
example, had a reduced incorporation of radiolabeled
sulfate over controls, suggesting that there must be
an enhanced rate of cartilage degradation in OA
(Mankin et al. J. Bone Joint Surg. 52A (1970)
424-434). There are four classes of protein
degradative enzymes in mammalian cells: serine,
cysteine, aspartic and metalloproteases. The available
evidence supports the belief that it is the
metalloproteases that are responsible for the
degradation of the extracellular matrix of articullar
cartilage in OA and RA. Increased activities of
collagenases and stromelysin have been found in OA
cartilage and the activity correlates with severity of
the lesion (Mankin et al. Arthritis Rheum. 2 1, 1978,
761-766, Woessner et al. Arthritis Rheum. 26, 1983,
63-68 and Ibid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has
been identified thatprovides the specific cleavage
product of proteoglycan, found in RA and OA patients
(Lohmander L. S. et al. Arthritis Rheum. 36, 1993,
1214-22). Metalloproteases (MPs) have been implicated
as the key enzymes in the destruction of mammalian
cartilage and bone. It can be expected that the
pathogenesis of such diseases can be modified in a
beneficial manner by the administration of MP
inhibitors (see Wahl et al. Ann. Rep. Med. Chem. 25,
175-184, AP, San Diego, 1990). MMPs are a family of
over 20 different enzymes that are involved in a
variety of biological processes important in the
uncontrolled breakdown of connective tissue, including
proteoglycan and collagen, leading to resorption of
the extracellular matrix. This is a feature of many
pathological conditions, such as RA and OA, corneal,
epidermal or gastric ulceration; tumor metastasis or
invasion; periodontal disease and bone disease.
Normally these catabolic enzymes are tightly regulated
at the level of their synthesis as well as at their
level of extracellular activity through the action of
specific inhibitors, such as alpha-2-macroglobulins
and TIMPs (tissue inhibitor of MPs), which form
inactive complexes with the MMP's. Tumor necrosis
factor alpha (TNF-a) is a cell-associated cytokine
that is processed from a 26 kDa precursor form to a 17
kd active form. See Black R.A. "Tumor necrosis
factor-alpha converting enzyme" lnt J Biochem Cell
Biol. 2002 Jan;34(1 ):1-5 and Moss ML, White JM,
Lambert MH, Andrews RC 1TACE and other ADAM proteases
as targets for drug discovery" Drug Discov Today. 2001
Apr 1;6(8):41 7-426, each of which is incorporated by
reference herein. TNF-a has been shown to play a
pivotal role in immune and inflammatory responses.
Inappropriate or over-expression of TNF-a is a 



hallmark of a number of diseases, including RA,
Crohn's disease, multiple sclerosis, psoriasis and
sepsis. Inhibition of TNF- a production has been shown
to be beneficial in many preclinical models of
inflammatory disease, making inhibition of TNF-a
production or signaling an appealing target for the
development of novel anti-inflammatory drugs.TNF-a is
a primary mediator in humans and animals of
inflammation, fever and acute phase responses, similar
to those observed during acute infection and shock.
Excess TNF-a has been shown to be lethal. Blocking the
effects of TNF-a with specific antibodies can be
beneficial in a variety of conditions, including
autoimmune diseases such as RA (Feldman et al, Lancet,
(1994) 344, 1105), non-insulin dependent diabetes
mellitus (Lohmander L S. et al., Arthritis Rheum. 36
(1993) 1214-22) and Crohn's disease (Macdonald T. et
al., Clin. Exp. Immunol. 8 1 (1990) 301). Compounds
that inhibit the production of TNF-a are therefore of
therapeutic importance for the treatment of
inflammatory disorders. Recently it has been shown
that metalloproteases, such as TACE, are capable of
converting TNF-a from its inactive to active form
(Gearing et al Nature, 1994, 370, 555). Since
excessive TNF-a production has been noted in several
disease conditions also characterized by MMP-mediated
tissue degradation, compounds which inhibit both MMPs
and TNF-a production may also have a particular
advantage in diseases where both mechanisms are
involved. One approach to inhibiting the harmful
effects of TNF-a is to inhibit the enzyme, TACE before
it can process TNF-a to its soluble form. TACE is a
member of the ADAM family of type I membrane proteins
and mediates the ectodomain shedding of various
membrane-anchored signaling and adhesion proteins.
TACE has become increasingly important in the study of
several diseases, including inflammatory disease,
because of its role in cleaving TNF- a from its
"stalk" sequence and thus releasing the soluble form
of the TNF-a protein (Black R.A. lnt J Biochem Cell
Biol. 2002 34,1-5). Aggrecan is the major proteoglycan
of cartilage and provides this tissue with its
mechanical properties of compressibility and
elasticity. In arthritic conditions one of the
earliest changes observed in cartilage morphology is
the depletion of aggrecan [Mankin et al. ( 1970) J.
Bone Joint Surg. 52A, 424-434], which appears to be
due to an increased rate of degradation.The aggrecan
molecule is composed of two N-terminal globular
domains, G 1 and G2, which are separated by an
approximately 150 residue interglobular domain (IGD),
followed by a long central glycosaminoglycan (GAG)
attachment region and a C-terminal globular domain, G3
[Hardingham et al. (1992) in Articular Cartilage and
Osteoarthritis: Aggrecan, The Chondroitin
Sulfate/Keratan Sulfate Proteoglycan from Cartilage
(Kuettner et al.) pp. 5- 20, Raven Press, New York and
Paulson et al. (1987) Biochem. J. 245, 763-7721 .
These aggrecan molecules interact through the Gl
domain with hyaluronic acid and a link protein to form
large molecular weight aggregates which are trapped
within the cartilage matrix [Hardingham et al. (1972)
Biochim. Biophys. Acta 279, 401-405, Heinegard et al.
(1974) J. Biol. Chem. 249, 4250-4256, and Hardingham,
T.E. (1979) Biochem. J. 177, 237- 247]. Loss of
aggrecan from cartilage in arthritic conditions
involves proteolytic cleavage of the aggrecan core
protein within the IGD, producing a N-terminal G-1
fragment that remains bound to hyaluronic acid and the
link protein within the matrix, releasing a large
C-terminal GAG-containing aggrecan fragment that
diffuses out of the cartilage matrix. Loss of the
Cterminal fragment results in cartilage deficient in
its mechanical properties. This deficiency arises
because the GAGs which are present on the C-terminal
portion of the aggrecan core protein are the
components of aggrecan that impart the mechanical
properties to the molecule through their high negative
charge and water binding capacity. 



Therefore compounds that exhibit inhibition against
aggrecanase or aggrecan degrading metalloprotease
(ADMP) could serve as potential therapeutic agents for
treating aggrecanase-related disorders cited above,
and are therefore desired. Lipid A is the hydrophobic
anchor of lipopolysaccharide (LPS) and forms the major
lipid component of the outer monolayer of the outer
membrane of gram-negative bacteria. Lipid A is
required for bacterial growth and inhibition of its
biosynthesis is lethal to the bacteria. Furthermore,
blocking Lipid A biosynthesis increases the
sensitivity of bacteria to other antibiotics.One of
the key enzymes of bacterial lipid A biosynthesis is
LpxC. LpxC catalyzes the removal of the N-acetyl group
of UDP-3-O-(R-3-
hydroxymyristoyl)-N-acetylglucosamine. The LpxC enzyme
is essential in gram negative bacteria for the
biosynthesis of Lipid A, and it is notably absent from
mammalian genomes. Since LpxC is essential for Lipid A
biosynthesis and inhibition of Lipid A biosynthesis is
lethal to bacteria, inhibitors of LpxC have utility as
antibiotics. In addition, the absence of LpxC from
mammalian genomes reduces potential toxicity of LpxC
inhibitors in mammals. Accordingly, LpxC is an
attractive target for antibacterial drug discovery.
There are several patents which disclose hydroxamate,
carboxylate and/or lactam based MMP inhibitors. US
6,677,355 and US 6,534,491 (B2), describe compounds
that are hydroxamic acid derivatives and MMP
inhibitors. US 6,495,565 discloses lactam derivatives
that are potential inhibitors of matrix
metalloproteases and/or TNF- a. U.S. Patent
Application Serial No. 11/142601 (filed June 1, 2005)
discloses tartrate compounds that are useful TACE
inhibitors. U.S. Patent 5,925,659 teaches that certain
heterocyclic hydroxamate compounds, in particular
oxazoline compounds, have the ability to inhibit LpxC.
WO2004/00744 refers to N-Hydroxyamide derivatives
having LpxC inhibitory activity and thus possessing
antibacterial activity. WO2004/062601 also refers to
small molecule inhibitors of LpxC. There is a need in
the art for inhibitors of MMPs, ADAMs, aggrecanase,
ADMP, TACE, and TNF- a, which can be useful as anti
inflammatory compounds and cartilage protecting
therapeutics. The inhibition of TNF- a, ADMP, TACE and
or other MMPs can prevent the degradation of cartilage
by these enzymes, thereby alleviating the pathological
conditions of OA and RA as well as many other
auto-immune diseases. There is also a need in the art
for small molecule inhibitors of LpxC as potential
antibacterial agents.SUMMARY OF THE INVENTION In its
many embodiments, the present invention provides a
novel class of compounds as inhibitors of LpxC, TACE,
ADMP, aggrecanase, the production of TNF-a, MMPs,
ADAMs or any combination thereof, methods of preparing
such compounds, pharmaceutical compositions comprising
one or more such compounds, methods of preparing
pharmaceutical formulations comprising one or more
such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases
associated with LpxC, TACE, ADMP, aggrecanase,TNF-a,
MMPs, ADAMs or any combination thereof using such
compounds or pharmaceutical compositions. In one
embodiment, the present application discloses a
compound, or pharmaceutically acceptable salts or
solvates of said compound, said compound having the
general structure shown in formula (I): formula (I) or
a pharmaceutically acceptable salt or solvate thereof,
wherein: A is selected from the group consisting of: 



-CO2R1; d is 0 to 4 ; J is selected from the group
consisting of: O, S, and NR5; E is selected from the
group consisting of: O, S, and NR5;T is O or S; R1 and
R2 are the same or different, each being independently
selected from the group consisting of H1 alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, and heteroaryl; or alternatively R1 and
R2, taken together with the N to which R1 and R2 are
shown attached, represent a 4-8 membered heterocyclic
ring having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally fused with aryl,
heteroaryl, cycloalkyl, or heterocyclyl, wherein each
of said alkyl, cycloalkyl, heterocyclyl, aryl,
arylalkyl, heteroaralkyl, heteroaryl and 4-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties
below; R10 is selected from the group consisting of H,
alkyl, and fluoroalkyl; R20 is selected from the group
consisting of H, alkyl, and fluoroalkyl; R30 is H or
alkyl, or alternatively R30 and R40 taken together
with the N to which R40 is shown attached to in
Formula I , are joined to form a 4-7 membered
heterocylic ring, wherein said heterocylic ring is
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties below; R40 is H or
alkyl; R50 is H or alkyl; W is -(CR 13 2)n- , wherein
n is 0 to 5 or a covalent bond, or alternatively two
R13 groups can fuse to form a 3-8 membered cycloalkyl,
wherein said 3-8 membered cycloalkyl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R6 moieties below; X is absent or
present, and if present X is selected from the group
consisting of a covalent bond, alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl, wherein said alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, and heteroaryl can be
unsubstituted or optionallyindependently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties below; Y is absent or
present, and if present Y is selected from the group
consisting of a covalent bond, -[C(R6)2]n- wherein n
is 1 to 2, -O-, -S-, -NR1- , -SOV- wherein v is 1 to
2, -SOn(CR6 2)p- wherein n is 1 or 2 and p is 1 to 4,
-O(CR6 2)q- or -(CR6 2)qO- wherein q is 1 to 4,
-N(R7)S(O)n- or -S(O) nN(R7)- wherein n is 1 or 2, and
-N(R 7)C(O)- or -C(O)N(R 7)-; Z is selected from the
group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, and heteroaryl, said
cycloalkyl, heterocyclyl, aryl, and heteroaryl being
optionally fused with aryl, heterocyclyl, heteroaryl
or cycloalky; wherein each of said alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties
below; R5 is selected from the group consisting of
hydrogen, alkyl, and 



alkylaryl; each R6 is the same or different and is
independently selected from the group consisting of
hydrogen, halogen, -SR -S(O)qR wherein q is 1 to 2,
alkyl, cycloalkyl, heterocyclyl, alkoxyl, hydroxy,
nitro, cyano, amino, alkenyl, alkynyl, arylalkyl,
aminocarbonyl, alkylcarbonyl, and alkoxycarbonyl; each
R7 is the same or different and is independently
selected from the group consisting of hydrogen, alkyl,
aryl, cycloalkyl, heteroaryl, heterocyclyl, alkenyl,
alkynyl, arylalkyl, alkylcarbonyl, and alkoxycarbonyl,
wherein each of the aryl, heteroaryl and heterocyclyl
can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties below; R13 is
the same or different and is independently selected
from the group consisting of hydrogen, halogen, -OH,
-OR14 , alkyl, cycloalkyl, heterocyclyl, alkenyl,
alkynyl, alkylaryl, alkylamino, and alkylcarbonyl;R14
is alkyl; each R70 is a substituent for H where
indicated and is the same or different and is
independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halo, -CN, -CF3, -OCF3, -OR15 ,
-C(O)R 15 , -C(O)OR 1 5 , -C(O)N(R 15XR16), -SR 1 5 ,
-S(O)q N(R1 5 )(R1 ) wherein q is 1 to 2, -C(=NOR 1 5
)R16 , -N(R15XR1 ) , -alkyl-N(R 15 )(R16 ) , -N(R1 5
)C(O)R 16 , - CH2 -N(R 1 5 )C(O)R16 , -N(R15 )S(O)R 1
-N(R 15 )S(O)2 R16 , -CH2 - N(R1 5 )S(O)2 R16 , -N(R17
)S(O)2 N(R1 6 )(R1 5 ) , -N(R1 7 )S(O)N(R 1 6 )(R1 5
), -N(R 17)C(O)N(R 16 )(R15 ) , -CH2 -N(R 1^)C(O)N(R
16 )(R1 5 ), -N(R 1 5 )C(O)OR 16 , -CH2 -N(R1 5
)C(O)OR 1 6 , and -S(O)qR1 5 wherein q is 1 to 2; and
wherein each of the alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl
and alkynyl are independently unsubstituted or
substituted by 1 to 5 groups independently selected
from the group consisting of alkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, halo, -CF3, -CN, -OR 1
5 , -N(R15 )(R16 ) , -C(O)OR 1 5 , -C(O)N(R 15 )(R16 )
, and -N(R 1 5 )S(O)R 16 ; each R , R and R are
independently selected from the group consisting of H,
alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,
or alternatively R15 and R16 taken together with the N
to which they are shown attached, are joined to form a
4-8 membered heterocylic ring, wherein said 4-8
membered cycloalkyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R75 moieties
below; each R75 is independently selected from the
group consisting of alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkenyl
and alkynyl, and wherein each of the alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, alkenyl and alkynyl are
independentlyunsubstituted or substituted by 1 to 5
groups independently selected from the group
consisting of alkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, halo, -CF3, -CN -ORi , -N(R )z, -C(O)OR ,
-C(O)N(R )2 and -N(R )S(O)R ; and each R19 is
independently selected from the group consisting of H,
alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl.
The compounds of Formula I can be useful as inhibitors
and may be useful in the treatment and prevention of
diseases associated with LpxC, TACE, aggrecanase,
ADMP, TNF-a, MMPs, ADAMs or any combination thereof.
DETAILED DESCRIPTION OF THE INVENTION In its several
embodiments, the present invention provides a novel
class of inhibitors of LpxC, TACE, aggrecanase, ADMP,
the production of TNF-a, MMPs, ADAMs or any
combination thereof, pharmaceutical 



compositions containing one or more of the compounds,
methods of preparing pharmaceutical formulations
comprising one or more such compounds, and methods of
treatment, prevention or amelioration of one or more
of the symptoms of inflammation. In one embodiment,
the present invention provides compounds which are
represented by structural Formula (I) above or a
pharmaceutically acceptable salt, solvate or isomer
thereof, wherein the various moieties are as described
above. In one embodiment, R1 and R2 are the same or
different, each being independently selected from the
group consisting of alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaralkyl, and heteroaryl; or
alternatively R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 4-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein each of said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl,
heteroaryl and 4-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or moremoieties which can be the same or
different, each moiety being independently selected
from the group of R70. In one embodiment, R1 and R2
are the same or different, each being independently
selected from the group consisting of H, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl, and
heteroaryl; or alternatively R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 4-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein each of said
alkyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, heteroaryl and 4-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70. In one
embodiment, A is selected from the group consisting
of: wherein R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 4-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with R70, or optionally fused
with aryl, heteroaryl, cycloalkyl, or heterocyclyl,
wherein said 4-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties. In another embodiment,
A is 9I l Il R \ 2 R V R2 o r R2wherein R1 and R2 are
the same or different, each being independently
selected from the group consisting of H, alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, and heteroaryl; wherein said alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl and heteroaryl can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties. In another embodiment, A is O \ R \ R \
R or R wherein R1 and R2 are the same or different,
each being independently 



selected from the group consisting of alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, and heteroaryl; wherein said alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl and heteroaryl can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties. In another embodiment, A is R1 wherein
R1 and R2 are the same or different, each being
independently selected from the group consisting of H,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, and heteroaryl; wherein said alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl and heteroaryl can be unsubstitutedor
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties. In another embodiment, A is O I l R R2
In another embodiment, A is wherein a is 0 to 4 and x
is 0 to 4. In another embodiment, A is wherein each x
idependently is 0 to 4. In another embodiment, A is
selected from the group consisting of: wherein R1 and
R2, taken together with the N to which R1 and R2 are
shown attached, represent a 3-8 membered heterocyclic
ring having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally substituted with
R70, or optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein said 3-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
wherein a ring is formed from -NR1R2 and said ring is
wherein each R9 is a substituent for H where indicated
and can be the same or different, each being
independently selected from the group consisting of
-OH, -OR14, -C(O)ORiS -C(O)N(R 15)(R16) , alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl, wherein said alkyl, aryl, heteroaryl,
alkenyl, alkynyl, cycloalkyl and heterocyclyl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties; R11and R12 taken
together with the carbon to which each R1 1and R12 are
shown attached are fused heteroaryl or fused
cycloalkyl, wherein said fused heteroaryl and fused
cycloalkyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
and x is Oto 4, and when x is greater than 1, each R9
moiety can be the same or different, each moiety being
independently selected from the group of R9 moieties.
In another embodiment, A is selected from the group
consisting of: wherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, or optionally
fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 



3-8 membered heterocyclic ring can be unsubstituted or
optionallyindependently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties; wherein a ring is formed from -NR 1R2
and said ring is (R9)x wherein each R9 is a
substituent for H where indicated and can be the same
or different, each being independently selected from
the group consisting of -OH, -OR14, -C(O)OR 1 5 ,
-C(O)N(R 1 5 )(R16 ) , alkyl, aryl, heteroaryl,
alkenyl, alkynyl, cycloalkyl and heterocyclyl, wherein
said alkyl, aryl, heteroaryl, alkenyl, alkynyl,
cycloalkyl and heterocyclyl can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties; x is Oto 4 , and when x is greater than
1, each R9 moiety can be the same or different, each
moiety being independently selected from the group of
R9 moieties; and G is selected from the group
consisting of CH2, NR7, O, S, or SO2. In another
embodiment, A is selected from the group consisting
of: with the N to which R1 and R2 are shown attached,
represent a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, or optionally
fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can beunsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; a ring is
formed from -NR1R2 and said ring is selected from the
group consisting ofwhereinx is 0 to 4, and when x is
greater than 1, each R70 moiety can be the same or
different, each moiety being independently selected
from the group of R70 moieties; and each R18 is the
same or different and is independently H or alkyl. In
another embodiment, A is selected from the group
consisting of: wherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, or optionally
fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; a ring is
formed from -NR1R2 and said ring is selected from the
group consisting of wherein x is 0 to 4, and when x is
greater than 1, each R70 moiety can be the same or
different, each moiety being independently selected
from the group of R70 moieties. In another embodiment,
A is selected from the group consisting of:wherein R1
and R2, taken together with the N to which R1 and R2
are shown attached, represent a 3-8 membered
heterocyclic ring having 1-3 heteroatoms including
said N, said heterocyclic ring being optionally
substituted with R70, or optionally fused with aryl,
heteroaryl, cycloalkyl, or heterocyclyl, wherein said
3-8 membered heterocyclic ring can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties; a ring is formed from -NR1R2 and said
ring is 



wherein each R9 is a substituent for H where indicated
and can be the same or different, each being
independently selected from the group consisting of
-OH,-OR14, -C(O)ORiS -C(O)N(R 15 KR16 ) , alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl, wherein said alkyl, aryl, heteroaryl,
alkenyl, alkynyl, cycloalkyl and heterocyclyl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties; and x is 0 to 4, and
when x is greater than 1, each R9moiety can be the
same or different, each moiety being independently
selected from the group of R9moieties. In another
embodiment, J is O. In another embodiment, E is O. In
another embodiment, R10 is H or alkyl. In another
embodiment, R20, R30, R40, and R50 are all the same
and are H. In another embodiment, R6 is H or alkyl. In
another embodiment, R6 is H. In another embodiment,
R13 is H or alkyl. In another embodiment, R13 is H or
-CH 3. In another embodiment, A is selected from the
group consisting of wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 4-6 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, wherein R70 is
aryl. In another embodiment, Y is a covalent bond or
-[C(R6 ]n- wherein n is 1 to 2, -CH2- .In another
embodiment, Y is selected from the group consisting of
a covalent bond, -CH2- , -C(H)(OH)-, -C(O)- and -O-.
In another embodiment, Y is a covalent bond or -CH - .
In another embodiment, Y is a covalent bond. In
another embodiment, W is -(CR13 2)n- , in which n is
0-5. In another embodiment, W is -(CR13 2)n- , in
which n is 1-5 and each R13 is H or alkyl. In another
embodiment, W is selected from the group consisting of
- CH2- , -C(H)(CH 3)-, -C(CHa)2- and -CH2CH2- . In
another embodiment, W is -CH2- . In another
embodiment, W is -C(H)(CH 3)-. In another embodiment,
X is selected from the group consisting of alkyl,
aryl, heterocyclyl and heteroaryl. In another
embodiment, X is aryl. In another embodiment, X is
heteroaryl. In another embodiment, X is selected from
the group consisting of phenyl, azetidinyl,
pyrrolidinyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl, imidazolyl and pyrazolyl. In
another embodiment, X is selected from the group
consisting of phenyl, pyridinyl and piperidinyl. In
another embodiment, X is selected from the group
consisting ofwherein x is 0 to 4, and wherein x is
greater than 1, each R70 moiety can be the same or
different, each moiety being independently selected
from the group of R70 moieties. In the above shown
moieties for X, X is the moiety enclosed by < < and W
and Y are shown only to indicate which end of the X is
attached to W and which end to Y. Similar depictions
occur throughout this application with 



similar connotations. In another embodiment X is
selected from the group consisting ofwherein x is 0 to
4, and when x is greater than 1, each R70 moiety can
be the same or different, each moiety being
independently selected from the group of R70 moieties.
In another embodiment, Z is selected from the group
consisting of H, aryl and heteroaryl. In another
embodiment, Z is selected from the group consisting of
H, phenyl, indolyl, benzimidazolyl, pyrazolyl,
thienyl, pyridinyl, thiazolyl, thiadiazolyl,
imidazolyl, pyrrolidinyl, pyrazinyl, triazolyl,
tetrazolyl and tetrazinyl, wherein said phenyl,
indolyl, benzimidazolyl, pyrazolyl, thienyl,
pyridinyl, thiazolyl, thiadiazolyl, imidazolyl,
pyrrolidinyl, pyrazinyl, triazolyl, tetrazolyl and
tetrazinyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group consisting of
R70 moieties. In another embodiment, Z is selected
from the group consisting ofwherein x is 0 to 4, and
when x is greater than 1, each R70 moiety can be the
same or different, each moiety being independently
selected from the group of R70 moieties. In another
embodiment, Z is phenyl. In another embodiment, Z is a
phenyl substituted with at least one substituent
selected from the group consisting of cyano, alkoxy,
halogen, alkyl, haloalkyl, hydroxy, aryl, heteroaryl,
aryloxy, amino and tetrazole. In another embodiment, Z
is thienyl.In another embodiment, Z is a thienyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
pyrazolyl. In another embodiment, Z is a pyrazolyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
pyridinyl. In another embodiment, Z is a pyridinyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
imidazolyl. In another embodiment, Z is an imidazolyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 4-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 4-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; E, J and T
are the same and are O; R10 is H or alkyl; R20, R30,
R40, and R50 are the same and are H;W is -(CR 13
2)n-,wherein n is 0 to 5; X is selected from the group
consisting of aryl, heteroaryl and heterocyclyl; Y is
selected from the group consisting of a covalent bond,
- [C(R6)2]n- wherein n is 1 to 2, -O-, -S-, and -NR1-;
and Z is selected from the group consisting ofIn
another embodiment, A is: the -NR 1R2 of ISwherein
each R9 is a substituent for H where indicated and can
be the same or different, each being independently
selected from the group consisting of -OH, 



-OR14 , -C(O)ORi 5 , -C(O)N(R 15 )(R1 6 ) , alkyl,
aryl, heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl, wherein said alkyl, aryl, heteroaryl,
alkenyl, alkynyl, cycloalkyl and heterocyclyl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties; and x is 0 to 4, and
when x is greater than 1, each R9moiety can be the
same or different, each moiety being independently
selected from the group of R9 moieties; E, J and T are
the same and are O; R10 is H or alkyl; R20, R30, R40,
and R50 are the same and are H;W is -(CR13
2)n-,wherein n is 0 to 5; X is selected from the group
consisting of aryl, heteroaryl and heterocyclyl; Y is
selectedfrom the group consisting of a covalent bond,
-[C(Rd)2]n- wherein n is 1 to 2, O-, -S-, and -NR1- ;
and Z is selected from the group consisting of lx:x In
another embodiment, A is: o I l R1 \ R wherein R1 and
R2, taken together with the N to which R1 and R2 are
shown attached, represent a 4-8 membered heterocyclic
ring having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally substituted with
one or more R70, or optionally fused with aryl,
heteroaryl, cycloalkyl, or heterocyclyl, wherein said
4-8 membered heterocyclic ring can be unsubstituted
oroptionally independently substituted with one or
more moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties; E, J and T are the same and are O; R10
is H or alkyl; R20, R30, R40, and R50 are the same and
are H; W is -(CR 13 2)n-,wherein n is 0 to 5; X is
selected from the group consisting of aryl, heteroaryl
and heterocyclyl; Y is selected from the group
consisting of a covalent bond, - [C(R6)2]n- wherein n
is 1 to 2, -O-, -S-, and -NR1- ; and Z is selected
from the group consisting of In another embodiment, A
is selected from the group consisting of:wherei e N to
which R1 and R2 are shown attached, represent a 3-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H;W is -(CR6
2)n- , wherein n is 0 to 5; X is selected from the
group consisting of phenyl, piperidinyl, pyridinyl,
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is
-[C(R6)2]n- wherein n is 1 to 2; and Z is selected
from the group consisting ofIn another embodiment, A
is: o Il wherein R1 and R2, taken together with the N
to which R1 and R2 are shown attached, represent a 3-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can bethe
same or different, each moiety being independently
selected from the 



group of R70 moieties; wherein E, J and T are the same
and are O; R10 is H or alkyl; R20, R30, R40, and R50
are the same and are H;W is -(CR6 2)n- , wherein n is
0 to 5; X is selected from the group consisting of
phenyl, piperidinyl, pyridinyl, thienyl, thiazolyl,
oxazolyl and pyrazolyl; Y is -[C(R6)2]n- wherein n is
1 to 2; and Z is selected from the group consisting of
In another embodiment, A is selected from the group
consisting of:wherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; E, J and T
are the same and are O; R10 is H or alkyl; R20, R30 ,
R40, and R50 are the same and are H; W is -(CR6 2)n- ,
wherein n is 0 to 5; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is selected from
the group consisting of O-, -S-, and -NR1- ; and Z is
selected from the group consisting ofIn another
embodiment, A is wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can bethe
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H;W is -(CR6
2)n- , wherein n is 0 to 5; X is selected from the
group consisting of phenyl, piperidinyl, pyridinyl,
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is
selected from the group consisting of O-, -S-, and
-NR1- ; and Z is selected from the group consisting of
In another embodiment, A is selected from the group
consisting of:wherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H;W is -(CR 13
2)n- wherein n is 1 or 2; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is a covalent
bond and Z is selected from the group consisting ofIn
A is wherein R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 3-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently 



selected from the group of R70 moieties; wherein E, J
and T are the same andare O; R10 is H or alkyl; R20,
R30, R40, and R , 5o0u are the same and are H; W is -
(CR13 2)n- wherein n is 1 or 2; X is selected from the
group consisting of phenyl, piperidinyl, pyridinyl,
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is a
covalent bond and Z is selected from the group
consisting of In another embodiment, X is selected
from the group consisting of phenyl, piperidinyl,
pyridinyl, thienyl, thiazolyl, oxazolyl, and
pyrazolyl. In another embodiment, X is selected from
the group consisting of phenyl, piperidinyl, thienyl,
and pyridinyl and Y is selected from the group
consisting of a covalent bond, -[C(R6)2]n- wherein n
is 1 to 2 and -O-. In another embodiment, X is phenyl
and Y is selected from the group consisting of a
covalent bond, -CH2- and -O-.In another embodiment, X
is piperidinyl, Y is a covalent bond, and Z is aryl or
heteroaryl having two substituents which can be the
same or different, each moiety being independently
selected from the group consisting of cyano, alkoxy,
halogen, alkyl, haloalkyl, hydroxy, aryl, heteroaryl,
aryloxy and amino. In another embodiment, W is
selected from the group consisting of - CH2- , -C(H)CH
3- , -C(CH 3 2- and Y is a covalent bond. In another
embodiment, W is -CH2- and Y is -CH2- . In another
embodiment, Z is selected from the group consisting of
Another embodiment of the invention discloses the
compounds shown in Table 1 below. As used above, and
throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to
have the following meanings: "Patient" includes both
human and animals. "Mammal" means humans and other
mammalian animals. "Alkyl" means an aliphatic
hydrocarbon group which may be straight or branched
and comprising about 1 to about 20 carbon atoms in the
chain. Preferred alkyl groups contain about 1 to about
12 carbon atoms in the chain. More preferred alkyl
groups contain about 1 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl
groups such as methyl,ethyl or propyl, are attached to
a linear alkyl chain. "Lower alkyl" means a group
having about 1 to about 6 carbon atoms in the chain
which may be straight or branched. The term
"substituted alkyl" means that the alkyl group may be
substituted by one or more substituents which may be
the same or different, each substituent being
independently selected from the group consisting of
halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy,
alkylthio, amino, -NH(alkyl), -NH(cycloalkyl),
-N(alkyl)2, carboxy and -C(O)O-alkyl. Nonlimiting
examples of suitable alkyl groups include methyl,
ethyl, n-propyl, isopropyl and t-butyl. The term
"Fluoroalkyl" means an alkyl group in which alkyl is
as previously described wherein one or more hydrogens
are replaced with fluorine atoms. "Alkenyl" means an
aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or
branched and comprising about 2 to about 15 carbon
atoms in the chain. Preferred alkenyl groups have
about 2 to about 12 carbon atoms in the chain; and
more preferably about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" means about
2 to about 6 carbon atoms in the chain which may be
straight or branched. Non-limiting examples of
suitable alkenyl groups include ethenyl, propenyl,
n-butenyl, 3-methylbut-2- enyl, n-pentenyl, octenyl
and decenyl. "Alkynyl" means an aliphatic hydrocarbon
group containing at least one carbon-carbon triple
bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the
chain. Preferred alkynyl groups have about 2 to about
12 carbon atoms in the chain; and more 



preferably about 2 to about 4 carbon atoms in the
chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain. "Lower alkynyl" means about
2 to about 6 carbon atoms in the chain which may be
straight or branched. Non-limiting examples of
suitable alkynyl groups include ethynyl, propynyl,
2-butynyl and 3- methylbutynyl. The term "substituted
alkynyl" means that the alkynyl group may be
substituted by one or more substituents which may be
the same ordifferent, each substituent being
independently selected from the group consisting of
alkyl, aryl and cycloalkyl. "Aryl" means an aromatic
monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to
about 10 carbon atoms. The aryl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined herein. Non-limiting examples of
suitable aryl groups include phenyl and naphthyl.
"Heteroaryl" means an aromatic monocyclic or
multicyclic ring system comprising about 5 to about 14
ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the ring atoms is an element
other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. Preferred heteroaryls
contain about 5 to about 6 ring atoms. The
"heteroaryl" can be optionally substituted by one or
more "ring system substituents" which may be the same
or different, and are as defined herein. The prefix
aza, oxa or thia before the heteroaryl root name means
that at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the
corresponding N-oxide. Nonlimiting examples of
suitable heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, pyridone (including
N-substituted pyridones), isoxazolyl, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl,
imidazo[1 ,2-a]pyridinyl, imidazo[2,1-b]thiazolyl,
benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl and the like. The term
"heteroaryl" also refers to partially saturated
heteroaryl moieties such as, for example,
tetrahydroisoquinolyl, tetrahydroquinolyl and the
like. "Aralkyl" or "arylalkyl" means an aryl-alkyl-
group in which the aryl and alkyl are as previously
described. Preferred aralkyls comprise a lower alkyl
group. Non-limiting examples of suitable aralkyl
groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is
through the alkyl. "Alkylaryl" means an alkyl-aryl-
group in which the alkyl and aryl are as previously
described. Preferred alkylaryls comprise a lower alkyl
group. Nonlimiting example of a suitable alkylaryl
group is tolyl. The bond to the parent moiety is
through the aryl. "Cycloalkyl" means a non-aromatic
mono- or multicyclic ring system comprising about 3 to
about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about
5 to about 7 ring atoms. The cycloalkyl can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined above. Non-limiting examples of
suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like.
Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl
and the like, as well as partially saturated species
such as, for example, indanyl, tetrahydronaphthyl and
the like. "Halogen" means fluorine, chlorine, bromine,
or iodine. Preferred are fluorine, chlorine and
bromine. "Ring system substituent" means a substituent
attached to an aromatic 



or non-aromatic ring system which, for example,
replaces an available hydrogen on the ring system.
Ring system substituents may be the same or different,
each being independently selected from the group
consisting of alkyl, alkenyl, alkynyl, aryl,
heteroaryl, aralkyl, alkylaryl, heteroaralkyl,
heteroarylalkenyl, heteroarylalkynyl, alkylheteroaryl,
hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl,
-Cf=N-CN)-NH 2, -C(=NH)-NH 2, -C(=NH)-NH(alkyl), YiY
2N-, YiY 2N-alkyh Y1Y2NC(O)-, YiY 2NSO2- and -SO2NYiY
, wherein Y1 and Y2 can be the same or different and
are independently selected from the group consisting
of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl.
"Ring system substituent" may also mean a singlemoiety
which simultaneously replaces two available hydrogens
on two adjacent carbon atoms (one H on each carbon) on
a ring system. Examples of such moiety are methylene
dioxy, ethylenedioxy, -C(CH 3)2- and the like which
form moieties such as, for example: "Heterocyclyl"
means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10
ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the atoms in the ring system
is an element other than carbon, for example nitrogen,
oxygen or sulfur, alone or in combination. There are
no adjacent oxygen and/or sulfur atoms present in the
ring system. Preferred heterocyclyls contain about 5
to about 6 ring atoms. The prefix aza, oxa or thia
before the heterocyclyl root name means that at least
a nitrogen, oxygen or sulfur atom respectively is
present as a ring atom. Any -NH in a heterocyclyl ring
may exist protected such as, for example, as an
-N(Boc), -N(CBz), -N(Tos) group and the like; such
protections are also considered part of this
invention. The heterocyclyl can be optionally
substituted by one or more "ring system substituents"
which may be the same or different, and are as defined
herein. The nitrogen or sulfur atom of the
heterocyclyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide.
Non-limiting examples of suitable monocyclic
heterocyclyl rings include piperidyl, pyrrolidinyl,
piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,4-diaxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like.
It should be noted that in hetero-atom containing ring
systems of this invention, there are no hydroxyl
groups on carbon atoms adjacent to a N, O or S, as
well as there are no N or S groups on carbon adjacent
to another heteroatom. Thus, for example, in the
ring:there is no -OH attached directly to carbons
marked 2 and 5. It should also be noted that
tautomeric forms such as, for example, the moieties:
are considered equivalent in certain embodiments of
this invention. "Alkynylalkyl" means an alkynyl-alkyl-
group in which the alkynyl and alkyl are as previously
described. Preferred alkynylalkyls contain a lower
alkynyl and a lower alkyl group. The bond to the
parent moiety is through the alkyl. Non-limiting
examples of suitable alkynylalkyl groups include
propargylmethyl. "Heteroaralkyl" means a
heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. Preferred
heteroaralkyls contain a lower alkyl group.
Non-limiting examples of suitable aralkyl groups
include pyridylmethyl, and quinolin-3-ylmethyl. The
bond to the parent moiety is through the alkyl.
"Hydroxyalkyl" means a HO-alkyl- group in which alkyl
is as previously defined. Preferred hydroxyalkyls
contain lower alkyl. Non-limiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and
2-hydroxyethyl. "Acyl" means an H-C(O)-, alkyl-C(O)-
or cycloalkyl-C(O)-, group in 



which the various groups are as previously described.
The bond to the parent moiety is through the carbonyl.
Preferred acyls contain a lower alkyl. Nonlimiting
examples of suitable acyl groups include formyl,
acetyl and propanoyl. "Aroyl" means an aryl-C(O)-
group in which the aryl group is as previously
described. The bond to the parent moiety is through
the carbonyl. Non-limiting examples of suitable groups
include benzoyl and 1- naphthoyl."Alkoxy" means an
alkyl-O- group in which the alkyl group is as
previously described. Non-limiting examples of
suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the
parent moiety is through the ether oxygen. "Aryloxy"
means an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy.
The bond to the parent moiety is through the ether
oxygen. "Aralkyloxy" means an aralkyl-O- group in
which the aralkyl group is as previously described.
Non-limiting examples of suitable aralkyloxy groups
include benzyloxy and 1- or 2-naphthalenemethoxy. The
bond to the parent moiety is through the ether oxygen.
"Alkylthio" means an alkyl-S- group in which the alkyl
group is as previously described. Non-limiting
examples of suitable alkylthio groups include
methylthio and ethylthio. The bond to the parent
moiety is through the sulfur. "Arylthio" means an
aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio
groups include phenylthio and naphthylthio. The bond
to the parent moiety is through the sulfur.
"Aralkylthio" means an aralkyl-S- group in which the
aralkyl group is as previously described. Non-limiting
example of a suitable aralkylthio group is benzylthio.
The bond to the parent moiety is through the sulfur.
"Alkoxycarbonyl" means an alkyl-O-CO- group.
Non-limiting examples of suitable alkoxycarbonyl
groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.
"Aryloxycarbonyl" means an aryl-O-C(O)- group.
Non-limiting examples of suitable aryloxycarbonyl
groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.
"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group.
Non-limiting example of a suitable aralkoxycarbonyl
group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl."Alkylsulfonyl" means
an alkyl-S(O2)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the
parent moiety is through the sulfonyl. "Arylsulfonyl"
means an aryl-S(O2)- group. The bond to the parent
moiety is through the sulfonyl. The term "substituted"
means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated
group, provided that the designated atom's normal
valency under the existing circumstances is not
exceeded, and that the substitution results in a
stable compound. Combinations of substituents and/or
variables are permissible only if such combinations
result in stable compounds. By "stable compound' or
"stable structure" is meant a compound that is
sufficiently robust to survive isolation to a useful
degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent. The
term "optionally substituted" means optional
substitution with the specified groups, radicals or
moieties. The term "isolated" or "in isolated form"
for a compound refers to the physical state of said
compound after being isolated from a synthetic process
or natural source or combination thereof. The term
"purified" or "in purified 



form" for a compound refers to the physical state of
said compound after being obtained from a purification
process or processes described herein or well known to
the skilled artisan, in sufficient purity to be
characterizable by standard analytical techniques
described herein or well known to the skilled artisan.
It should also be noted that any carbon as well as
heteroatom with unsatisfied valences in the text,
schemes, examples and Tables herein is assumed to have
the sufficient number of hydrogen atom(s) to satisfy
the valences. When a functional group in a compound is
termed "protected", this means that the group is in
modified form to preclude undesired side reactions at
the protected site when the compound is subjected to a
reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as
well as by reference to standard textbooks such as,
for example, T.W.Greene et al, Protective Groups in
organic Synthesis (1991 ), Wiley, New York. When any
variable (e.g., aryl, heterocycle, R2, etc.) occurs
more than one time in any constituent or in Formula I,
its definition on each occurrence is independent of
its definition at every other occurrence. As used
herein, the term "composition" is intended to
encompass a product comprising the specified
ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from
combination of the specified ingredients in the
specified amounts. Prodrugs and solvates of the
compounds of the invention are also contemplated
herein. The term "prodrug", as employed herein,
denotes a compound that is a drug precursor which,
upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield
a compound of Formula I or a salt and/or solvate
thereof. A discussion of prodrugs is provided in T.
Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) 14 of the A.C.S. Symposium Series, and
in Bioreversible Carriers in Drug Design, (1987)
Edward B. Roche, ed., American Pharmaceutical
Association and Pergamon Press, both of which are
incorporated herein by reference thereto. "Solvate"
means a physical association of a compound of this
invention with one or more solvent molecules. This
physical association involves varying degrees of ionic
and covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of
isolation, for example when one or more solvent
molecules are incorporated in the crystal lattice of
the crystalline solid. "Solvate" encompasses both
solution-phase and isolatable solvates. Non-limiting
examples of suitable solvates include ethanolates,
methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H2O. "Effective
amount" or "therapeutically effective amount" is meant
to describe an amount of compound or a composition of
the present invention effective in inhibiting the
CDK(s) and thus producing the desired therapeutic,
ameliorative, inhibitory or preventative effect.The
compounds of Formula I can form salts which are also
within the scope of this invention. Reference to a
compound of Formula I herein is understood to include
reference to salts thereof, unless otherwise
indicated. The term "salt(s)", as employed herein,
denotes acidic salts formed with inorganic and/or
organic acids, as well as basic salts formed with
inorganic and/or organic bases. In addition, when a
compound of Formula I contains both a basic moiety,
such as, but not limited to a pyridine or imidazole,
and an acidic moiety, such as, but not limited to a
carboxylic acid, zwitterions ("inner salts") may be
formed and are included within the term "salt(s)" as
used herein. Pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salts are
preferred, although other salts are also useful. Salts
of 



the compounds of the Formula I may be formed, for
example, by reacting a compound of Formula I with an
amount of acid or base, such as an equivalent amount,
in a medium such as one in which the salt precipitates
or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates,
ascorbates, benzoates, benzenesulfonates, bisulfates,
borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example,
by P. Stahl et al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1 ) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto.Exemplary basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamines, t-butyl amines, and salts with
amino acids such as arginine, lysine and the like.
Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl,
ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl
sulfates), long chain halides (e.g. decyl, lauryl, and
stearyl chlorides, bromides and iodides), aralkyl
halides (e.g. benzyl and phenethyl bromides), and
others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. Compounds of Formula I, and salts, solvates
and prodrugs thereof, may exist in their tautomeric
form (for example, as an amide or imino ether). All
such tautomeric forms are contemplated herein as part
of the present invention. All stereoisomers (for
example, geometric isomers, optical isomers and the
like) of the present compounds (including those of the
salts, solvates and prodrugs of the compounds as well
as the salts and solvates of the prodrugs), such as
those which may exist due to asymmetric carbons on
various substituents, including enantiomeric forms
(which may exist even in the absence of asymmetric
carbons), rotameric forms, atropisomers, and
diastereomeric forms, are contemplated within the
scope of this invention, as are positional isomers
(such as, for example, 4-pyridyl and 3-pyridyl).
Individual stereoisomers of the compounds of the
invention may, for example, be substantially free of
other isomers, or may be admixed, for example, as
racemates or with all other, or other selected,
stereoisomers. The chiral centers of the present
invention can have the S or R configuration as defined
by the IUPAC 1974 Recommendations. The use of the
terms "salt", "solvate" "prodrug" and the like, is
intended to equally apply to the salt, solvate
andprodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs
of the inventive compounds. Polymorphic forms of the
compounds of Formula I, and of the salts, solvates and
prodrugs of the compounds of Formula I, are intended
to be included in the present invention. 



The compounds according to the invention have
pharmacological properties; in particular, the
compounds of Formula I can be inhibitors of LpxC,
TACE, aggrecanase, ADMP, TNF-a, ADAM and/or MMP
activity. In one aspect, the invention provides a
pharmaceutical composition comprising as an active
ingredient at least one compound of formula 1. In
another aspect, the invention provides a
pharmaceutical composition of formula 1 additionally
comprising at least one pharmaceutically acceptable
carrier. In another aspect, the invention provides a
method of treating disorders associated with LpxC,
TACE, aggrecanase, ADMP, TNF-a, MMPs, ADAMs or any
combination thereof or any combination thereof, said
method comprising administering to a patient in need
of such treatment a pharmaceutical composition which
comprises therapeutically effective amounts of at
least one compound of formula 1. In another aspect,
the invention provides a use of a compound of formula
1 for the manufacture of a medicament to treat
disorders associated with LpxC, TACE, ADMP,
aggrecanase, TNF-a, MMPs, ADAMs or any combination
thereof. The compounds of Formula I can have
anti-inflammatory activity and/or immunomodulatory
activity and can be useful in the treatment of
diseases including but not limited to septic shock,
haemodynamic shock, sepsis syndrome, post ischaemic
reperfusion injury, malaria, mycobacterial infection,
meningitis, psoriasis, congestive heart failure,
fibrotic diseases, cachexia, graft rejection, cancers
such as cutaneous T-cell lymphoma, diseases involving
angiogenesis, autoimmune diseases, skin inflammatory
diseases, inflammatory bowel diseases such as Crohn's
disease and colitis, OA and RA, ankylosing
spondylitis, psoriatic arthritis, adult Still's
disease, ureitis,Wegener's granulomatosis, Behcehe
disease, Sjogren's syndrome, sarcoidosis,
polymyositis, dermatomyositis, multiple sclerosis,
sciatica, complex regional pain syndrome, radiation
damage, hyperoxic alveolar injury, periodontal
disease, HIV, non-insulin dependent diabetes mellitus,
systemic lupus erythematosus, glaucoma, sarcoidosis,
idiopathic pulmonary fibrosis, bronchopulmonary
dysplasia, retinal disease, scleroderma, osteoporosis,
renal ischemia, myocardial infarction, cerebral
stroke, cerebral ischemia, nephritis, hepatitis,
glomerulonephritis, cryptogenic fibrosing aveolitis,
psoriasis, transplant rejection, atopic dermatitis,
vasculitis, allergy, seasonal allergic rhinitis,
reversible airway obstruction, adult respiratory
distress syndrome, asthma, chronic obstructive
pulmonary disease (COPD) and/or bronchitis. It is
contemplated that a compound of this invention may be
useful in treating one or more of the diseases listed.
The compounds of formula I can also have antibacterial
activitity and can be useful in the treatment of a
microbial infection, including gram negative and gram
positive infections. In another aspect, the invention
provides a method of preparing a pharmaceutical
composition for treating the disorders associated with
LpxC, TACE, aggrecanase, ADMP, TNF-a, MMPs, ADAMs or
any combination thereof, said method comprising
bringing into intimate contact at least one compound
of formula 1 and at least one pharmaceutically
acceptable carrier. In another aspect, the invention
provides a compound of formula (I) exhibiting LpxC,
TACE, aggrecanase, ADMP, TNF-a, MMPs, ADAMs or any
combination thereof inhibitory activity, including
enantiomers, stereoisomers and tautomers of said
compound, and pharmaceutically acceptable salts or
solvates of said compound, said compound being
selected from the compounds of structures listed
below:INTERACTIVE GRAPHIC OPERATOR INTERFACE PANEL FOR
SWITCHGEAR SYSTEMS Cross-Reference to Related
Applications 



This application claims benefit of U.S. provisional
patent application no. 60/741,970 filed December 2,
2005. Statement Regarding Federally Sponsored Research
or Development Not Applicable Background of the
Invention 1. Field of the Invention [0001] The present
invention relates to switchgear systems employed to
control the coupling of one or more power sources to a
load and to one another, and particularly, to control
panels for such systems. 2. Description of the Related
Art [0002] Switchgear systems are widely used by
customers of utility companies to determine whether
and when electricity is provided to the customers'
loads from the utility company via a power grid, or
from other power source(s) that are under the control
of the customers. Depending upon the situation, a
customer may desire that all the electricity is
provided from a utility company, that all of the
electricity is provided from a power source operated
by the customer (e.g. a gas-powered generator), or
that electricity is jointly provided from both types
of power sources. When electricity is provided jointly
from multiple sources, the switchgear systems also are
capable of determining the relative amounts of
electricity that each source provides.
Switchgearsystems also allow customers to supply
electricity that is produced by their own power
sources back to the utility company or power grid, for
which the customers are paid. [0003] A switchgear
system typically determines whether electricity is
provided from the utility company to the customer
load, or from a customer power source to the load or
back to the utility company, by selectively opening
and closing circuit breakers to make or break
connections between the utility company, load, and
customer's power source. In a conventional two-breaker
switchgear system, an outside power line carrying
electricity from a utility company is coupled to a
customer load by a first circuit breaker, and the
customer load is further coupled by a second circuit
breaker to the customer power source, which is often
an engine-generator set (genset). When the first and
second circuit breakers are closed, power can be
supplied to the load from both the utility company and
the customer power source, or from the customer power
source to the utility company. When only the first or
second circuit breaker is closed, all power being
supplied to the load comes from the utility company or
customer power source, respectively. [0004] Not all
switchgear systems allow the direct coupling of a
customer power source to the utility company power
grid. Indeed, early switchgear systems avoided the
simultaneous coupling of the two sources to one
another. When it was desired to switch from supplying
utility company power to the load to supplying
customer power to the load, or vice-versa, a transfer
was accomplished by first decoupling the power source
that was originally supplying power to the customer
load before coupling the other power source to the
load. This basic transfer mode (called "open
transition transfer") typically is undesirable insofar
as there is at least a short period of time in which
no power is provided to the load. Further, switchgear
systems that are only configured toperform open
transition transfers do not have the capability of
coupling the customer power source to the power grid
for the purpose of providing power to the power grid.
[0005] Thus, modern switchgear systems typically have
the capability of coupling a customer power source
directly to the utility company power grid. In the
case where such a switchgear system is switching
between providing all power to the load from the
utility company and providing all power from a
customer power source, or vice-versa, there is a
period of time in which both the utility company and
the customer power sources are coupled to one another
and coupled to the load. This is desirable insofar as
it allows for seamless transitioning between power
sources from the perspective of the load. The transfer
mode, in which the period of time during which both
sources are coupled to one another is relatively
short, is called a "closed transition transfer". A
mode, having a longer transfer period during which the
relative contributions of power from the two power
sources are respectively increased and decreased
slowly with respect to one another, is called a "soft
load transfer" or "load-ramping transfer." 



[0006] However, in order to provide for closed
transition or soft load transfers, the complexity of
the design of a switchgear system becomes greatly
increased. In addition to controlling the timing of
the opening and closing of the circuit breakers, the
switchgear system must additionally control the
operation of the customer power source so that its
power output becomes synchronized with the power of
the utility company power grid. That is, before the
switchgear system can close both of the circuit
breakers so that the customer power source is coupled
directly to the power grid, the switch gear system
must determine that the customer power source is
providing electricity of the same voltage, frequency
and phase angle of the electricity provided by the
power grid.[0007] In addition to the complexity
associated with performing closed transition or soft
load transfers, modern switchgear systems are further
complicated because they are often designed to perform
switching transfers (or to otherwise change the
switching status of the circuit breakers) only under
certain specified conditions. For example, a standard
switchgear system is often designed to maintain the
connection between the utility company and the
customer load in a normal operating mode, and to only
break this connection when there is an emergency
condition rendering the utility company power
unavailable, in response to which the switchgear
system transfers the load to the customer power source
in an emergency standby operating mode. Another type
of switchgear system is designed to leave the normal
operating mode and enter an interruptible rate (or
curtailable power) operating mode whenever the amount
of electricity from the utility company exceeds a
certain level (or some related quantity such as price
exceeds a certain level), or whenever the utility
company provides a command to do so. [0008] An
additional type of switchgear system is designed to
operate so that the utility company supplies all
electricity required by the load in a normal operating
mode until the amount of electricity (or total
electricity cost) exceeds a certain level, at which
time the switchgear system enters a peak shaving mode
of operation and causes the customer power source to
become also coupled to the load. The customer power
source then supplies any additional electricity that
is needed above the level. A further type of
switchgear system is designed to allow a customer
power source to supply electricity back to the power
grid, in an export-to-utility company operating mode.
Moreover, some switchgear systems are designed to
perform certain transfers or other switching
operations only in response to commands or information
from outside sources such asthe utility company.
Designing a switchgear system to operate in any one of
these operating modes, or in response to different
commands or other information, further increases the
complexity of the switchgear system. [0009] The
customer configures, controls and monitors the
switchgear system via a computerized Human-Machine
Interface (HMI). A common methodology for programming
the HMI simply creates an electronic version of the
required discrete meters, indicators, and switches
that would have been employed with the equipment if
there was no HMI. The user experience and interaction
essentially remains the same for equipment with or
without an HMI. It can be argued that the user
experience has been degraded by an HMI programmed in
this way. Users often times are presented with too
much information and are confused as to how to control
the switchgear and where information that they need is
located. If the equipment had no HMI, the users could
readily determine the status of the entire system. In
both cases the user had to be trained in the operation
of the equipment, they had to understand what
reactions their different actions cause. They had to
know where to look to see such reactions. If something
went wrong with an operational sequence, the users had
to know what actions could be taken and the result of
each such action. The current state of HMI programming
does not significantly enhance the user experience. It
primarily saves cost to the manufacturer of the
equipment being controlled. Summary of the Invention
[0010] The present invention is an operator interface
for an electrical switchgear system that controls
application of electricity from a first source and a
second source toa load. The operator interface
includes a screen having a first section for
displaying a state machine chart that indicates a
succession of operating states in which the switchgear
can function. The screen has a second section for
displaying a plurality of icons each 



depicting an action of the electrical switchgear. A
preferred embodiment has a third section of the screen
for displaying operational parameters, such as for
example voltage, amperage, frequency, phase angle and
power factor of the electricity being switched. [0011]
A manually operated device, such as a touch panel for
example, enables a user to select one of the plurality
of icons, thereby issuing a command from the operator
interface panel for the electrical switchgear to
perform the action depicted by that selected icon. In
a preferred embodiment, each of the icons is
associated with an operating state and a command is
issued only from those icons associated with the
presently active state of the electrical switchgear.
[0012] The present interactive state machine chart
control is a paradigm shift in how information is
presented to the user and how the user interacts with
a switchgear system. Since the sequences of operation
are presented by a state machine chart, an
inexperienced user readily perceives what is going to
happen when a particular icon is selected or another
action is commanded. The users see the results of
their actions along with all subsequent reactions. The
operator interface panel shows what is happening at
each step of the equipment control process and
automatically displays the relevant system status so
the user can verify that the equipment is functioning
correctly. If at any point in the process the user has
to make a decision, the operator interface panel
displays the available choices and shows what will
happen for each choice. The user does not have to
memorize a manual as the operator interface is
self-documenting. If at any point in theprocess there
is an abnormal condition, the operator interface panel
indicates the problem and shows the user the choices
they have in instructing the system what to do next.
Brief Description of the Drawings [0013] FIGURE 1 is a
block diagram showing an exemplary configurable
switchgear system in accordance with one embodiment of
the present invention, which is coupled to a genset, a
load, and a utility company; [0014] FIGURE 2 is a
block diagram showing software modules, programs and
other information that is employed by the switchgear
system; and [0015] FIGURES 3A-D are pictorial
representations of a succession of display screens
produced by an operator interface panel that forms
part of the switchgear system. Detailed Description of
the Preferred Embodiment [0016] Referring to Figure 1,
a configurable electrical switchgear system 10
typically is coupled to a utility company 20, a
generator set (or genset) 30, and an electrical load
40. It should be understood that one or more
additional gensets 31 could be provided to ensure that
sufficient backup power is available for the load 40.
The switchgear system 10 operates to determine whether
electricity from the utility company 20 is provided to
the load 40, whether power from the genset 30 is
provided to the load, and/or whether power from the
genset 30 is provided to the utility company 20 or
more generally to the power grid to which the utility
company is providing electricity. The switchgear
system 10 is coupled to the utility company 20 by a
power line 26, to the genset 30 by a genset power
cable 36, and to the load 40 by a load power cable 46.
The genset 30 is aconventional apparatus having an
internal combustion engine 32, such as the Series 60,
Series 2000 or Series 4000 engines manufactured by the
Detroit Diesel Co. of Detroit, Michigan, U.S.A.; as
well as an alternator 34, such as a 3-phase
synchronous alternator manufactured by Marathon
Electric Manufacturing Corp. of Wausau, Wisconsin,
U.S.A. However, the genset 30 can in alternate
embodiments be replaced with different types of
engines and alternators or even other types of power
sources, such as micro-turbines or fuel cells. [0017]
The switchgear system 10 includes an operator
interface panel 50, a controller 60, a plurality of
relays 70, a generator circuit breaker 80, and a
utility company circuit breaker 85. Based upon control
signals provided by the controller 60 to the generator
circuit breaker 80, the genset 30 is coupled to or
decoupled from the load 40 and, depending upon the
state of the utility company circuit breaker 85, to
and from the utility company 20. At least one other
genset 31 can be coupled to the load power cable 46 by
another generator circuit breaker 84 and these
additional devices are operated in unison with or
independently of genset 30 and generator circuit
breaker 80. Likewise, depending upon control signals
from the controller 60 to the utility company circuit
breaker 85, the 



utility company 20 (or power grid) is coupled to or
decoupled from the load 40 and, depending upon the
status of the generator circuit breaker 80, to and
from the genset 30. The circuit breakers 80 and 85 can
be any one of a number of different types of St)
commercially available devices, for example, the
Masterpact universal power circuit breaker
manufactured by Square D Co. of Cedar Rapids, Iowa,
U.S.A. The exact operation of the switchgear system 10
in controlling the circuit breakers 80 and 85 is
discussed further below.[0018] The operator interface
panel 50 includes a display device 51that has a screen
52 for displaying information to a human user and a
manually operated device 53 for receiving commands
from the human user. Preferably the such display
device is a conventional touch screen in which the
manually operated device 53 is a mechanism that
detects a location on the screen that is touched by
the user to select an icon displayed at that location.
The operator interface panel 50 may be a conventional
personal computer with a standard touch screen, a
memory 54, input/output ports, and a central
processing unit (CPU) 55, such as a microcomputer. The
operator interface panel 50 is coupled to the
controller 60 by way of a communication link 66. The
communications across the communication link 66 can
proceed according to any one of a number of well known
protocols. A plug-in card 58, that is inserted into a
PCMIA connector of the operator interface panel 50,
contains a memory that stores application software
programs and configuration settings for the operation
of the switchgear system 10. [0019] As shown in Figure
1, the controller 60 includes a central processing
unit (CPU) 62, a memory 64, and a plurality of
protective relays 70. Additionally, the controller 60
comprises a plurality of input/output (I/O) ports 68
for communicating with the circuit breakers 80 and 85,
and a variety of other elements. The I/O ports 68
include a plurality of analog inputs, discrete inputs,
analog outputs and discrete outputs, as further
discussed below. The signals at I/O ports 68 are
provided and received by a plurality of corresponding
input/output (I/O) drivers 67, respectively. For
example, the controller 60 is a conventional
programmable logic controller commonly employed to
operate a wide variety of industrial equipment.[0020]
The controller 60 governs the performance of a variety
of functions of the switchgear system 10. In
particular, the controller 60 controls operation of
each circuit breaker 80 and 85, including both whether
and when the circuit breakers are opened or closed and
the manner or timing in which the circuit breakers are
opened or closed. The operation of the controller 60
in this regard is central the operation and purpose of
the switchgear system 10 insofar as it concerns,
whether and in what manner power is provided to and
from the utility company 20, from the genset 30, and
to load 40. In addition to controlling the circuit
breakers 80 and 85, the controller 60 also influences
the operation of genset 30 via a genset communication
link 38, and responds to or communicates with the
utility company 20 by way of a utility company
communication link 28. The genset communication link
38 conveys data to the controller 60 regarding
characteristics (such as voltage, amperage, frequency
and phase angle) of the electricity being supplied by
the genset 30. [0021] The relays 70 that are employed
vary depending on the specific requirements for the
particular installation of the switchgear system 10.
Typical relays include protective devices that open
one or both circuit breakers 80 and 85 to protect the
genset 30, the utility company 20, or the load 40
during a fault condition, such as when the voltage or
frequency of the electricity is outside acceptable
defined ranges, when electrical current flows in a
reverse direction than that desired, and when an
incorrect electrical phase sequence occurs (none of
which conditions is shown in Figure 1). Depending upon
the particular application, additional relays also can
be employed outside of controller 60, in which case
the relays are controlled by way of one or more
communication links that are coupled to the I/O
drivers 67.[0022] The CPU 62 is coupled to the memory
64, to the protective relays 70, and to the plurality
of I/O drivers 67 by an internal data bus 65. The I/O
drivers 67 include a variety of discrete input
drivers, discrete output drivers, analog input drivers
and analog output drivers. The I/O drivers 67 provide
and receive signals at I/O ports 68 that are
communicated over multiple communication links 90.
Discrete input and output drivers of the I/O drivers
67 are used to communicate information to and from the
genset circuit 



breaker 80 and the utility company circuit breaker 85
over respective communication links 92 and 93. The
analog input drivers of the I/O drivers 67 are capable
of receiving status information concerning a variety
of parameters such as voltage availability, electrical
current availability, or engine speed. Information is
exchanged over each of the communication links 90 (as
well as internal data bus 65) using a standard
protocol, including serial, parallel, hardware-based
or any other type of communication format. One of the
communication links 90 is connected to a set of
sensors 95 that sense characteristics (such as
voltage, amperage, frequency, and phase angle) of the
electricity being supplied by the utility company.
[0023] Additionally, the controller 60 provides
commands to the genset 30 by way of a discrete output
driver and the genset communication link 38. These
commands are typically provided directly to an engine
governor and voltage regulator (not shown) in the
genset 30, although the commands can be provided to an
intermediate control device such as an engine control
module (not shown). Such commands in particular enable
the controller 60 to influence the genset voltage
regulator, which in turn alters the field current of
the alternator 34 and thereby influences the output
voltage from the genset. The commands provided to the
genset 30 further allow the controller 60 to control
orinfluence the speed of engine 32, which affects the
voltage level and frequency of the power produced by
the genset. Additional commands allow the controller
60 to start or stop the engine 32. [0024] The
communication link 28 between the controller 60 and
the utility company 20 permits the utility company to
provide a signal indicating when it is necessary or
desirable for a greater proportion of the power
requirement of the load 40 to be satisfied by the
genset 30 instead of the utility company 20. As may be
desired, the communication link 28 can involve any
form of analog, digital, serial, parallel or other
communication modality, and as a result be coupled to
input and output ports of the I/O ports 68 that are
compatible with the signal form employed. The
communication link 28 also can allow other types of
communication between the switchgear system 10 and the
utility company 20 to occur. In certain applications,
the utility company 20 has the ability to influence
the amount and type of power provided by the genset 30
by providing commands to the switchgear system 10, or
is able to obtain information regarding the operation
of the switchgear system, the genset, or the load 40.
[0025] Referring to Figures 1 and 2, software employed
by switchgear system 10 include software modules and
programs stored in the memory 64 of the controller 60
and also software stored in the memory 54 and the
plug-in card 58 of the operator interface panel 50.
The software modules contained in the controller
memory 64 comprise a first module 100 relating to a
controller soft programmable logic controller (PLC)
that includes PLC control logic software 102 and a
data table 104. The software modules additionally
include a second module 110 that constitutes control
logic software 112, binding set software 114, and
configuration parameters 116. The software of
thesecond module 110 is used to determine the
operation of the discrete and analog input and output
drivers of I/O drivers 67. [0026] The binding set
software 114, PLC control logic software 102 and
configuration parameters 116 are used to determine how
the controller 60 operates in opening and closing the
genset and utility company circuit breakers 80 and 85
in accordance with a variety of different switching
modes, and by way of a variety of different
electricity source transfers and other switching
actions. The controller 60 is capable of controlling
the operation of circuit breakers 80 and 85 in twelve
different operating modes. [0027] The binding set
software 114 in particular determines how the various
components of the switchgear system 10 are selectively
connected with one another to perform different
switching operations in the different modes. For
example, the binding set software 114 determines how
functional elements embodied in software such as a
synchronizer, load-sharing module, sync-check module,
VAR export module, and zero power transfer modules
(not shown) are interconnected for cooperative
operation. The PLC control logic software 102
determines the sequence of control operations
performed by the controller 60 in order to carry out
the different switching operations, including the
common control operations that are necessary to couple
the genset 30 to 



the utility company 20. [0028] The configuration
parameters 116 include various parameters and other
data used by the controller 60 to perform the
switching procedures in the various operating modes,
in accordance with the PLC control logic software 102
and the binding set software 114. The software modules
100 and 110, and particularly the binding set control
logic software 112 and the PLC control logic software
102, alsoenable monitoring of the electricity provided
to and from the utility company 20, the electricity
produced by the genset 30, and the electricity
furnished to the load 40. This monitoring can produce
information about power being provided in terms of the
real power (in kilowatts), the reactive power (in
KiloVars), the complex power (in kVA), a power factor,
the volts or amps, the frequencies and/or phase angles
of the voltages or currents, and other
characteristics. [0029] As represented by block 108 in
Figure 2, the controller 60 can direct the switchgear
system 10 to operate in multiple operating modes that
include a first set of modes, referred to as "local
modes" 120, and a second set of modes, referred to as
"remote modes" 130. The controller 60 operates in one
of the local operating modes 120 when the switchgear
system 10 is not receiving any control commands or
other signals from the utility company 20 or any other
outside source other than the genset 30 and/or load
40. The controller 60 functions in a remote operating
modes 130 when it is receiving control commands or
signals from utility company 20 (or some other outside
source). The local modes 120 include a normal
operating mode 121, an emergency standby operating
mode 122, an interruptible rate operating mode 124 and
a peak shaving operating mode 126, while the remote
modes 130 include an interruptible rate operating mode
132, a peak shaving operating mode 134, and an
export-to-utility operating mode 136. [0030] Each of
the local and remote operating modes 120 and 130
corresponds to a particular manner of controlling the
switching status of the circuit breakers 80 and 85
that results in a particular power flow from the
utility company 20 to the load 40, from the genset 30
to the load, or from the genset to the utility
company, depending upon how the genset and utility
company power sources are controlled. The default mode
in whichthe utility company 20 is able to provide all
desired power, the utility company circuit breaker 85
is closed, and the genset circuit breaker 80 is open,
is the normal operating mode 121. The normal operating
mode 121 is one of the local modes 120, since in the
normal mode the switchgear system 10 is not receiving
any signals from outside sources. The protective
relays 70 can be used to determine whether the utility
company 20 is properly providing all desired power
such that the switchgear system 10 can remain in the
normal operating mode 121, or whether the power from
the utility company is outside appropriate setpoints
established by the relays, which indicates that there
is a problem in the flow of power from the utility
company. [0031] As discussed further below, the
controller 60 switches from the normal operating mode
121 to another local mode 120 or to a remote mode 130
when certain triggering events occur. Although the
controller 60 is programmed to function in any of the
local or remote modes 120 and 130, in the preferred
embodiment, the actual subset of modes in which the
controller 60 operates depends upon the application
software programs 148 stored on the particular plug-in
card 58 that is employed. That is, the specific
plug-in card 58 used at any given time determines how
the controller 60 and switchgear system 10 are
configured to operate at that time, in terms of their
operating modes and the switching operations they may
perform. [0032] The controller 60 usually remains in
the normal operating mode 121 unless and until such
time as the utility company 20 is unable to provide
sufficient power for the load 40 (e.g. the power line
26 fails in a storm), at which time the controller 60
enters the emergency standby operating mode 122. In
that latter mode, the controller 60 causes the utility
company circuit breaker 85 to open and causes the
genset circuitbreaker 80 to close, thereby applying
power from the genset 30 to the load 40. If the genset
30 is not operating at the time the utility company 20
is determined to be unable to provide sufficient
power, before closing the genset circuit breaker 80,
the controller 60 sends a command instructing the
genset by to start operating. [0033] The interruptible
rate operating mode 124 (also known as the curtailable
power mode), is not utilized until a triggering event
occurs. The triggering event that 



causes a transition from the normal operating mode 121
into the interruptible rate operating mode 124
typically is when the controller 60 determines that
the power delivered by the utility company 20 exceeds
a preset level. That preset level is defined by data
stored in the plug-in card 58. Upon entering the
interruptible rate operating mode 124, the controller
60 performs a load transfer, in which the utility
company circuit breaker 85 is opened and the genset
circuit breaker 80 is closed. As a result of the load
transfer, the customer equipment (the switchgear
system 10, genset 30 and load 40) operates
independently from the utility company source. The
controller 60 leaves interruptible rate operating mode
124 and returns to the normal operating mode 121 when
the power required by the load 40 no longer exceeds
the preset level. [0034] With the respect to the peak
shaving mode 126 of operation, the controller 60
remains in the normal operating mode 121, in which
power is supplied only from the utility company 20,
until such time as the power levels demanded by the
load exceed some maximum threshold. When that time
occurs, the controller 60 enters the peak shaving mode
126 where the genset circuit breaker 80 is closed so
that at least a portion of the power demanded by the
load 40 is supplied by the genset 30, in addition to
the power already being provided from the utility
company 20.[0035] The controller 60 exits the peak
shaving mode 126 when the power levels demanded by the
load no longer exceed the maximum threshold or fall
below some other defined magnitude. When such as event
occurs, the controller 60 reduces the power provided
by the genset 30 (e.g. in linear fashion) until such
time as the genset circuit breaker 80 can be opened,
after which the controller 60 returns to the normal
operating mode 121 . The relative power contributions
from the utility company 20 and the genset 30 in the
peak shaving mode 126 can vary depending upon the
particular implementation of that mode. In one
embodiment, the switchgear system 10 controls the
genset 30 so that the power contribution from the
utility company 20 is capped and the genset furnishes
the remaining amount of power required by the load 40.
In another embodiment, the power contribution from the
genset 30 is capped, and the utility company 20
provides any remaining power that is required. [0036]
One of the remote modes 130 is the interruptible rate
operating mode 132, which operates in much the same
way as the interruptible rate operating mode 124 of
the local modes 120, except enter into this mode now
is in response to a signal from the utility company
via the communication link 28. That signal, which is
indicative of a desire on the part of the utility
company 20 to reduce or limit consumption of its power
by the load 40, can be as simple as a switch contact
closure. However, in alternate embodiments, the
communication between the utility company 20 and the
switchgear system 10 are more complex and involve
building automation or SCADA (System Control And Data
Acquisition) systems. As with the interruptible rate
operating mode 124, the controller 60 returns to the
normal operating mode 121 from the interruptible rate
operating mode 132 once the signal from the utility
company 20 is no longer valid.[0037] The peak shaving
mode 134 of the remote modes 130 also is similar to
the local peak shaving mode 126, except peak shaving
now occurs only in response to a signal from the
utility company 20. The signal indicates that the
power level demanded by the load 40 has exceeded some
threshold value, such that the controller 60 then
determines production and delivery of power by the
genset 30 to the load 40 is justified. Depending upon
the specific embodiment, the signal from the utility
company 20 can provide different types of information
that allows the controller 60 to determine that peak
shaving is appropriate. The controller 60 exits the
peak shaving mode once the signal from the utility
company 20 is removed or changed, indicating that peak
shaving is no longer appropriate. [0038] Another of
the remote modes 130 is the export-to-utility
operating mode 136, in which the customer is allowed
to generate power at the genset 30, and supply that
power back to the utility company 20 (or the power
grid), for which the customer will be paid. As with
respect to the other remote modes 130, the entry into
and exiting from the export-to-utility operating mode
136 is again determined by the controller 60 based
upon one or more signals from the utility company 20.
Upon entry into the export-to-utility operating mode
136, both the genset circuit breaker 80 and the
utility company circuit 



breaker 85 are closed to allow electricity flow.
[0039] At least two methods of operation in the
export-to-utility operating mode 136 are possible. One
method of exporting power is to load the genset 30 to
a preset fixed (base-load) kilowatt level, and direct
the surplus electricity to the power grid when the
output of the genset 30 exceeds local load
requirements. In a second method, the operator is
allowed to determine the amount of electricity that is
directed to the powergrid based upon the level of the
load 40 and the capacity of the genset 30; although
the output power of the genset is allowed to fluctuate
depending upon load 40, the level of exported
electricity remains constant. [0040] The controller 60
is designed so that any remote mode 130 generally
takes precedence over the local modes 120. That is, in
the local normal mode 121 upon receiving a signal from
the utility company discussed above, the controller 60
enters into the appropriate remote mode 130. In
alternate embodiments, other prioritization schemes
can be employed. [0041] In controlling the switchgear
system 10 in the various local and remote modes 120
and 130, the controller 60 specifically also controls
the transfers and other switching operations of the
circuit breakers 80 and 85. There are at least three
types of transfers in which the switching statuses of
the genset circuit breaker 80 and the utility company
circuit breaker 85 are reversed in order to change the
power source providing power to the load 40, namely a
closed transition transfer, a soft load transfer, and
an open transition transfer. [0042] With respect to
the closed transition transfer, the transfer begins in
an initial operating state in which either the genset
circuit breaker 80 or the utility company circuit
breaker 85 is closed, and the other circuit breaker is
open. Thus power being provided to the load 40 comes
from only one of the genset 30 or the utility company
20. In order to allow closure of both circuit breakers
80 and 85 at the same time, the controller 60 then
controls the operation of the genset 30 so that the
magnitude, frequency and phase angle of the genset
output voltage matches those parameters of the
electricity presently received from the utility
company 20. If the initial operating state is one in
which the6 045802 utility company 20 is providing all
the power to the load 40 and the genset 30 is
initially off, the controller 60 additionally provides
a command to start the genset 30. [0043] After the
output of the genset 30 matches the power
characteristics of the utility company 20, the circuit
breaker that was originally open can then be closed
resulting in both the genset circuit breaker 80 and
the utility company circuit breaker 85 being closed
simultaneously. As a consequence, either both the
utility company 20 and the genset 30 are supplying
power to the load 40, or the genset 30 is providing
power to the utility company 20 (in addition to the
load 40). After both circuit breakers 80 and 85 have
been closed for a period of time, the circuit breaker
that was originally closed is opened. Thus, if in the
initial state of operation the utility company 20 was
supplying all the necessary power to the load 40,
after the transfer, all the power for the load 40 is
being supplied by the genset 30, and vice-versa.
[0044] The soft load transfer is similar to the closed
transition transfer except that the period of time
during which both circuit breakers 80 and 85 are
closed is longer. This allows the switchgear system 10
to have a longer time to adjust the relative
contributions of power by the utility company 20 and
the genset 30 to the load 40 so that the original
power source can be phased out and the new power
source can be phased in. [0045] A third transfer is
the open transition transfer. To perform the open
transition transfer, whichever one of the circuit
breakers 80 and 85 was initially closed is opened
prior to closure of the other circuit breaker, thereby
creating a period of time in which no electricity
flows from the utility company 20 and the genset 30.
This open transitiontransfer has the disadvantage of
including a period of time in which the load 40 does
not receive electricity. [0046] Depending upon the
software that is presently being executed by the
controller 60, operation in any of the emergency
standby operating mode 122 and the interruptible rate
operating modes 124 and 132 can proceed in the manner
of any one of the closed transition transfer, the soft
transfer, and the open transition transfer, although 



the open transition transfer is seldom performed. It
should be noted that a full transfer of the load does
not occur with respect to the peak shaving modes 126
and 134 and the export-to-utility mode 136. Rather,
the switchgear system 10 performs a different
switching operation that proceeds from a operating
state in which only one of the two circuit breakers 80
and 85 (typically, the utility company circuit breaker
85) is closed to a state in which both the circuit
breakers are closed. Nevertheless, in proceeding from
the first state to the second state, the controller 60
still must accurately control the operation of the
genset 30 so that its output voltage, frequency and
phase angle matches that of the power from the utility
company 20. [0047] Referring still to Figures 1 and 2,
the memory 54 of the operator interface panel 50 also
includes several software modules or programs. Among
these is a serial communication module 140, which
governs communication over a communication link 66
between the controller 60 and the operator interface
panel. There also is a screen graphics module 142,
which includes software for controlling operation of
the touch screen 52 and a
utility/diagnostic/miscellaneous module 144, which
contains the BIOS of the operator interface panel 50
and enables monitoring and processing information
within the controller 60, including housekeeping
functions.[0048] All these software modules 140, 142
and 144 are coupled by a data bus 146 within the
operator interface panel 50. The internal data bus 65
and the data bus 146, as shown in Figure 2, are meant
to indicate the existence of communications between
what are separately functioning programming modules
that interrelate with one another and, therefore,
require some form of communication between the
modules. However, the internal data bus 65 and data
bus 146 are meant to be exemplary of any one of a
number of different forms of communications, links or
procedures that allow for the interaction and
integration of the software and other information in
the modules with one another. [0049] As shown in
Figure 2, the plug-in card 58 is a memory card storing
application software programs 148. When the plug-in
card 58 is coupled to the switchgear system 10,
particularly by way of plug 56, the operator interface
panel 50 has access to the stored application software
programs 148. The application software programs 148
enable the operator interface panel 50 to access
information relating to certain of the local and
remote modes 120 and 130, to enable those particular
modes of operation, and also to access other
configuration steps of the switchgear system 10 as
necessary. [0050] While all the necessary software
programming for operation in each of the local and
remote modes 120 and 130 described above resides in
the software modules 100 and 110 of the controller 60,
in the preferred embodiment the controller 60 only
causes the switchgear system 10 to operate in a subset
of those operating modes upon signals communicated
from the operator interface panel 50. Those signals
are generated by the application software programs 148
stored on the particular plug-in card 58 that is
inserted into the operator interface panel. That is,
the application software programs 148 of any given
plug-in card 58 limit the operation of the controller
60 to a subset of all the6 045802 local mode and
remote modes of operation 120 and 130 that are
possible, for example, operation may be limited to a
single remote and a single local mode. The exact
number of modes to which the operation of the
controller 60 is restricted varies depending upon the
particular application of the switchgear system 10.
However, in certain embodiments all the available
local and remote modes can be accessed and enabled by
way of the operator interface panel when a "universal"
plug-in card is utilized. [0051] The operator
interface panel 50 serves a number of functions. It
enables the switchgear system 10 to be configured for
the particular task at hand, including selection of
the desired mode of operation and selection of certain
operating parameters associated with that operating
mode. In addition, the operator interface panel 50
monitors important operating parameters during
operation of the switchgear system 10 and displays
those parameters to the operator. Input devices also
are provided on the operator interface panel that
enable the operator to manually select functional
options. The latter two operator interface panel
functions are the subject of the present invention.
[0052] After the system has been configured for a
particular mode of operation, the operator interface
panel 50 operates under program control to monitor the
status of the 



utility company 20, the load 40 and the genset 30 and,
in response to that monitoring, command transitions
from one state to another state as required to perform
the functions associated with the selected mode of
operation. It is a discovery of the present invention
that the operator interface panel 50 can be made
easier to use and far more informative if the
multi-state operation of the switchgear system 10 is
exploited. [0053] Referring particularly to Figures
3A-D, the display on the operator interface panel 50
is divided into three sections: a state machine chart
201 section 200; a controlpanel section 202; and a
system monitor section 204. In the preferred
embodiment, all three sections 200, 202 and 204 are
part of a single touch-panel display screen which also
includes sections pertaining to other system
operations. [0054] The state machine chart section 200
displays a state machine chart, or diagram, 201 that
contains a function block for each operating state
that the switchgear system 10 can assume in its
current mode of operation. In the example shown in
Figures 3A-D, the switchgear system can be in any one
of five operating states indicated by function blocks
206, 208, 210, 212 and 214 while in the current mode
of operation. In Figure 3A the system is shown in the
"system ready" operating state and the function block
206 is highlighted on the screen as depicting the
presently active state. [0055] Disposed below the
state machine chart section 200 is the control panel
section 202 which displays icons in the form of images
of input buttons or switches 216-220 associated with
each of the respective function blocks 206-214. These
icons provide the operator selectable input devices on
the screen 51which upon being touched by the operator
designate actions to be performed by the switchgear
system 10. Each iconic switch button 216-220 is shown
linked or associated with one of the operating states
208-214 of the state machine chart 201, thus
designating actions that may be performed in that
operating state. The operator interface panel 50
accepts an operator input only from the switch button
associated with the presently active operating state.
In Figure 3A for example, the switchgear system 10 is
depicted in the "system ready" operating state and
"start" button 216 is highlighted as the only icon
enabled for operator input in this operating
state.US2006/045802 [0056] Disposed above the state
machine state chart section 200 is the system monitor
section 204. This portion of the display shows the
status of inputs and outputs of the controller 60 and
the switchgear system 10 along with the values of
system operating parameters that are pertinent to the
presently active operating state. [0057] As the system
is active in each of the operating states that are
possible in the current mode of operation, the
corresponding function block 206-214 in the state
machine chart 201 is highlighted. Simultaneously, the
system parameters that should be monitored by the
operator while in this operating state are displayed
in the monitor section 204, and the manual inputs that
are selectable while in this operating state are
displayed and enabled in the control panel section
202. [0058] The exemplary display depicted in Figure
3A is for the System Ready operating state as denoted
by block 206 being highlighted. The system parameters
and inputs associated with this active operating state
are for a switchgear system 10 that has two gensets,
designated Gl and G2. The statuses of both gensets and
other system elements are indicated as "ready" at area
222 in the monitor section 204. While there are a
multitude of other system parameters that can be
displayed, these parameters shown in area 222 are
deemed to be the only ones the operator need monitor
when the apparatus is in the "system ready" operating
state. [0059] The appearance of the screen 52 in the
Generator On Line (GOL) state is shown in Figure 3B
and that operating state being presently active is
indicated by block 208 being highlighted. At this
time, the monitor section 204 displays operational
parameters of the two gensets Gl and G2 which
parameters include voltage, amperage, wattage,
frequency, phase angle and power factor. An example of
the screen display forthe Close Tie operating state,
in which one or both gensets feed electricity into the
grid of the utility company 20 are connected to the
load, is given in Figure 3C. The monitor section 204
now displays a dial that indicates the direction of
current flow between the gensets and the utility power
line 26. Figure 3D depicts the screen 52 in the Unload
Utility operating state in which part of the power
requirement of the load 40 can be 



satisfied by both the gensets Gl and G2 and the
utility company 20. The monitor section 204 of this
display has a pair of bar graphs that indicate the
amount of power being contributed by the gensets and
the utility company. [0060] Because the state machine
chart 201 is displayed in section 200 and the
presently active operating state is indicated thereon,
the operator can clearly see and intuitively
understand the consequences of any action he/she might
take. Referring to Figure 3B, for example, if one of
the two genset s Gl or G2 should properly come
on-line, but not the other, the operator can depress a
"Bypass" button 226 to cause the system to transition
to the next operating state indicated by function
block 210. This consequence is graphically indicated
on the display. [0061] It should be apparent that the
information displayed on the operator interface panel
50 is considerably simplified by dividing the task
into operating states. Rather than displaying status
and values of all the possible system operating
parameters at once, only those operating parameters
pertinent to the presently active operating state are
displayed. The operator is thus prompted only with the
parameters that need to be monitored while in the
presently active operating state. The operator is also
prompted with the actions that can be taken while in
the presently active operating state and the
consequences of any action is indicated graphically.
Actions that only can be taken inother non-active
operating states are not presented to the operator and
thus that person is not distracted by useless
information. [0062] The foregoing description was
primarily directed to a preferred embodiment of the
invention. Although some attention was given to
various alternatives within the scope of the
invention, it is anticipated that one skilled in the
art will likely realize additional alternatives that
are now apparent from disclosure of embodiments of the
invention. Accordingly, the scope of the invention
should be determined from the following claims and not
limited by the above disclosure.CLAIMS I claim: 1. An
operator interface panel for electrical switchgear
comprising: a screen having a first section for
displaying a state machine chart that indicates a
succession of operating states in which the switchgear
can function, and a second section for displaying a
plurality of icons each depicting an action of the
electrical switchgear; and a manually operated device
by which a user selects one of the plurality of icons
thereby directing the electrical switchgear to perform
the action depicted by the one of the plurality of
icons that is selected. 2. The operator interface
panel as recited in claim 1 in which the manually
operated device comprises a mechanism for sensing the
user touching the screen. 3. The operator interface
panel as recited in claim 1 in which each of the
plurality of icons is shown as being associated with
one of the operating states on the state machine
chart. 4. The operator interface panel as recited in
claim 1 wherein the manually operated device
recognizes user selection of only those of the
plurality of icons that are associated with one of the
operating states in which the switchgear is
functioning when the user selection occurs.45802 5.
The operator interface panel as recited in claim 1
wherein the state machine chart indicates in which one
of the succession of operating states the switchgear
is functioning. 6. The operator interface panel as
recited in claim 1 wherein the screen comprises a
third section for displaying an indication of
operational parameters of the switchgear. 7. An
operator interface panel for electrical switchgear
that controls application of electricity from a first
source and a second source to a load, the operator
interface panel comprising: a screen having a first
section for displaying a state machine chart that
indicates a succession of operating states in which
the switchgear can function, a second section for
displaying a plurality of icons each designating an
action of the electrical switchgear, and 



a third section for displaying operational parameters
of the switchgear; and a manually operated device by
which a user selects one of the plurality of icons
thereby directing the electrical switchgear to perform
the action designated by the one of the plurality of
icons that is selected. 8. The operator interface
panel as recited in claim 7 wherein the operational
parameters are selected from voltage, amperage,
wattage, frequency, phase angle, and power factor. 9.
The operator interface panel as recited in claim 7
wherein the third section displays separate
operational parameters the first source and the second
source.10. The operator interface panel as recited in
claim 7 in which the manually operated device
comprises a mechanism for sensing the user touching
the screen. 11. The operator interface panel as
recited in claim 7 in which each of the plurality of
icons is shown as being associated with one of the
operating states on the state machine chart. 12. The
operator interface panel as recited in claim 7 wherein
the manually operated device recognizes user selection
of only those of the plurality of icons that are
associated with one of the operating states in which
the switchgear is functioning when the user selection
occurs. 13. The operator interface panel as recited in
claim 7 in which the state machine chart indicates in
which one of the succession of operating states the
switchgear is functioning. 14. An operator interface
panel for electrical switchgear that functions in a
plurality of operating states, each of which becomes a
presently active state at different times, the
operator interface panel comprising; a first display
which produces a state machine chart indicating the
plurality of operating states; a touch-panel display
adjacent the first display and indicating one or more
actions that the electrical switchgear is capable of
performing; and a second display for indicating values
for operational parameters of the electrical
switchgear in the presently active state.15. The
operator interface panel as recited in claim 14 in
which the first display, the second display and the
touch-panel display are different sections of a single
touch screen display device. 16. The operator
interface panel as recited in claim 14 in which the
presently active state is indicated on the state
machine chart. 17. The operator interface panel as
recited in claim 14 in which each operator input
command is displayed as being associated with one of
the operating states on the state machine chart. 18.
The operator interface panel as recited in claim 14
wherein the touch-panel display presents an icon that
is associated with each action, wherein when a user
touches the touch-panel display near a given icon, a
signal is produced that corresponds to the action
associated with the given icon. 19. The operator
interface panel as recited in claim 18 wherein the
touch-panel display produces the signal only if the
given icon is related to the presently active state.
20. The operator interface panel as recited in claim
14 wherein the operational parameters are selected
from voltage, amperage, wattage, frequency, phase
angle, and power factor. 


