COVMPOUNDS FOR THE TREATMENT OF | NFLAMVATORY DI SORDERS
AND M CROBI AL DI SEASES BACKGROUND OF THE | NVENTI ON
wo-@ae468 t he | nvention This invention rel at eSPCT/US2006/045802
generally to tartaric acid functional conpounds th
Copivt PR ACTIVE GRAPHIG ORERATIORSSETERIASE BAN
disintegrin anﬁdIgSWi’PQHEEmS\(m,' aggr ecanase
ra

or aggrecan deg Ing netall o protease (ADMP) and/ or
tunor necrosis factor al pha - converting enzyne (TACE)

and in so doipn event i r necrosis
factor al pha - e?%}lccttl}?{erlﬁleﬁ aIR;aggirdrpgrgsi tions
conpri sing such conpounds, and net hods of tr
‘Thisngphioator clapos herefitkHd i \F’é‘h‘flﬁﬁﬁaﬂi’%tsmr aé?@f&é‘gg{‘] tgo'
tartaric acid functional conpounds that can inhibit
- 3y eanhednogynyri stoyl ) - N-acet yl gl ucosam ne
60/741?3?0@&%%%5%?3pr6), and as a result have
antimcrobiall activity. Description Osteo- and
rheumatoid art hr's{aitesmé OA
destructive di seaseS of a chpge
char act eri zed PRONSSECH ROSCArCH ALY e cartilage
surface. Findings have shown that articular cartil age
NotA{;ﬁlQ!ﬁbIdWe fenoral heads of patients with OA for
exanpl e, had a reduced incorporation of radiol abel ed
sul fate over controls, suggesting that there nust be
an enhanced rate gphceabhhd agéhedBgreatiani on in OCA
(Mankin et al. J. 7 Bone Joint Surg. 52A (1970)
424-434). There are four classes of protein

_degradati ve enzymes in manmalian cells: serine,
1. whﬁi‘,‘—vfég%rti c and netal | oproteases. The avail abl e
evi dence supports the belief that it is the
[0001 et alhoprosemtiseentionrelaes ¢ SYPGHID systemgs efipployed to control the
degradation of the extracell ul ar (rirat rix of@grti %ilialelrtailcr:ularly to
card ' W&k oBfees ltoarlead end s bhe andder,om s
couphglglcfﬁgélg%gsrggrea%% stronel ysin have been found in QA
carti] gge and t%e activity correlates with severity of
COHtfqlﬂ@nPlég\g‘éﬁu K™ et al. Arthritis Rhneum 2 1, 1978,
761- 766, Wbessner et al. Arthritis Rheum 26, 1983,
63-68 and | bid. 27, 1984, 305-312). In addition,
2. Desmiptioarcfdhe RelateddArt i dentifi ed netal | oprot ease) has
been identified thatprovides the specific cleavage .
[00025’Ir odygfitcBbesr ape meandelyoused Hyrcusroraers chartiidy cappgnics to
Lohmander L. °S. et al. Arthritis Rheum 36, 1993, )
1214-22). Metall ap kasoniet® llbaist fedm the
deterggns yiacigy He YRR FHEERES R BRe

struction of manmali an

cartil age and bone. It can bge expected
utilitypedinpeBnes spowes gad, o KRB ARV GRS e under the
beneficial manner by the adm nistration of M o that all
Comfiiggf?" t Qisfort§8e Decgehdﬁltg wylon thasituiéen, aVGHLONEREMRLY glgsire that a
- §4, AP, San Diego, 1990). MWs are a famly of ded
over .2Q diff.er r@iaf 41v of deceleatrivity is provide
the clggfricifis grovidef il ARUIRY coifandda

gi cal processes inportant in the

uncontrol | ed breakdown of connective ti ' i
i

the extracellular matrix. This is a feature\g}iSl mal%yt city is
electRRIIN RENSRbraade foanbothsypes fsprweraodress; VIPREH ty
epl der'mal ‘or gastric ulceration; tunor netastasis or

provid%ﬁﬁéiq?& ‘@‘ﬁ@rﬂlﬁﬂgﬂgé glalln‘éleéﬁﬁé Swibheh@Rrestesedseare capable of

se C ic enzynes are tightly regul ated
at the level of their thesj s I td8i Switchgear
detetneingng tie r@i@ttW&@éqlq"lﬂt%\Pfégf{} 1@)}@?1?%&@9 Y eﬁfggti on of 5

specific inhibitors, such as al pha-2-nmacrogl obulins
and TIMPs (tissue inhibitor_%RPNPs), whi ch form

i nactive conplexes with the "s. Tunor necrosis
factor alpha (TNF-a) is a cell-associated cytoki ne
that is processed froma 26 kDa precursor formto a 17
kd active form See Black R A "Tunor necrosis

r .
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hal | mark of a nunber of diseases, including RA
Crohn's disease, nultiple sclerosis, psoriasis and
wa@ewsioe1768 nhi bition of TNF- a production has bRETUSIV0&0M5802

to be beneficial in many preclinical nodels of
systepsfalsovaliewropsivingers se suppi ietegtricity thiat isqrrodficdd\by heir own power

production or signaling an appealing target for the
sourcée\bate BeTER ol ! i r e | -

a primry nlgglﬁgtrb%},rﬁjlar@%r?adr%& n ’anlio‘glngwgll t(})l? Tudtdhies afe paid.

i nflammation, fever and acute phase responses, simlar
hock.

ot .observed durin cute i.nfection anpd s .
1000317 . 28 S RRES S5 MeBth PGt et whedher Shicistaling remided from
effects of TNF-a with specific antibodies can be
the uilityesqrapanly tortha custoimerr yoast, ot Groti b cosomérmiveeti sogree to the load or
aut oi mmune di seases such as RA (Feldman et al, Lancet,

b k d_ . I i o . i
ok RRUIRG bl o GG i SEBSACAR ARG B 0k

4-22) and Crohn's di sease (Macdonald T. et
or bréq]{?c?o%@e%tﬁ&n%@wepﬂ,ﬂ%ﬁmlﬂw§oinR%9fgadggq _cu@gﬁ;ﬁg giggver source. In
that inhibit the production of TNF-a are therefore of
a cony el G podrealpssidichgedrosy stee, anr aside poved line carrying electricity
inflammatory disorders. Recently it has been shown
from & hallityred@phepisoé to #bGstomer Idhby AFFstCERY 'oli:rgnﬁzer, and the

converting TNF-a fromits inactive to active

' u 1994, . 370,.. 555). Since
custoféF WA Gl oM By o AEFOILETGiLRRAb e e Cusmresipower
di sease conditions also characterized by MW-nedi at ed
source, Whigh 15 effen @ntangine-gonsaton det (gonset).i Whieni the fostrard\gond circuit
and TNF-a production may al so have a particul ar

break@@vaeb&ged,g]bﬁéms e t6 FhdFRIIRA R Iy \Sﬁility company and

i nvol ved. e approach to inhibiting the harnf
-a i i nhi bi h , . TACE hef
e o810l U o Bk A et BSEP TR e R Sopany.

menber of the ADAMfam |y of type | nenbrane proteins
Whenamg? MR ©F segandegiryubbrigakersih @Blsbdgalbpowar beimg supplied to the
menbr ane- anchored signaling and adhesion proteins.
load cOARS fham the anliey édapaRsbNalYorhBPSWa dourBe _trége%w@y. of
several diseases, including inflammtory di sease,
because of its role in cleaving TNF- a fromits

i st ! : rel.easing the.soluble form
0004 345t o SR 0L ST e o
Bi o%l. 2,?,02 34,1-5). Aggrecan is the nmajor proteoglycan
source,o the Wity gempany pewer gug- ndecd; eady swiichgeartsystems avoided the
nmechani cal properties of conpressibility and

simultehesusi aiupying lof the two sburces enehé hRstheO"WHh it H@s desired to switch
earliest changes observed in cartilage norphology Is

1 | t al.. 970) J.
from SyRRLABENENL IR Aba BRRE TG0 HATEN G bnDlipgundid sgsver o the
due to an increased rate of degradation. The aggrecan
load, qrpjiee-yPEse; & tansish vy a@ﬁomﬁbsmf@f firsidecoupling the power source
domains, G 1 and &, which are separated by an

that wapprigiiaitgtsepplyiiDpowst thdeicib@ntrabad BEfole UBﬁ]%lg(EGgﬂa) other

followed by a long central glycosan noglycan (
power ApLRETCRE 10420 s B Bfist &l ¥safled “Bafl ragBod peirer”)

. ]gzjteoa thrjti.s: fA recan, The Chondroitin o )
typicaldy) i ‘é‘%‘i—?ﬁk@f"&lﬁﬂ) Sgg?r e 15 @tleasypyshart periogh aftime limgdich no
Kuettner et al.) pp. 5- 20, Raven Press, New York and
power Papfosidedsto the logd. 9Bithdi switehgeat sy@éms th&t%ré 6aly configured to
These aggrecan nol ecul es interact through the
domain with hyaluronic acid and a link protein to form
| ar ge nol ecul ar wei ght agg)r(fgat es which are trapped
within the cartilage matri X[ Hardi ngham et al. (1972)
Bi ochi m Bi ophys. Acta 279, 401-405, Heinegard et al.
(1974) J. Biol. Chem 249, 4250-4256, and Hardi ngham
T.E. (1979) Biochem J. 177, 237- 247]. Loss of

.



Ther ef ore conpounds that exhibit inhibition against
aggrecanase or aggrecan degradi ng netall oprotease

W@ 200MB¥4760uUl d serve as potential therapeutic aPEnUS2006045802
treating aggrecanase-rel ated disorders cited above,

perfoantopanetransetien tmasfiesde aot hdvepthd cApilslityhef duiHlRRNAGcEstomer
anchor of |ipopol ysaccharide (LPS) and fornms the nmj or

driselifbeGBTRE st . Of out er .
Pow rﬁen‘or gne of B S?Itgﬁgﬁlggtgﬁ}%g& lg‘ggggééféﬂﬁlgg & oktyf%o the power grid.
required for bacterial growth and inhibition of its

i osynthesis is lethal to the bacterja. Furthernore, )
10003} Se T Bioget s Beepn e tea Babeis B sapabilty of coupling a
sensitivity of bacteria to other antibiotics.(One of
customes peaer sausosslirastlytiacheutibity ddanppahyApdvasgtid. hEsihe dase where
LpxC. LpxC catal yzes the renoval of the N-acetyl group
such 8fswileRe&arQykfRndis switchi idi
oSarQyk s switchin }tl)thYeen rov1d1neg a].mower t%t}gnlﬂgﬂg‘rom the

hydr oxynyri stoyl)-Nace ucasam ne: e Lpx
2. 1S essential in,gram negatjve bacteria for the
“tlll%g%‘"&%%%%&r%@d%g&ﬁdp%{g CIIREM 4 CYS{OTHEE ROYVGT sHHERtOTFHiegrversa,
manmal i an genones. Since LpxC is essential for Lipid A
there g dpyried e tineinawhivhi txith tlonuffityldopishné dnidabiy RubiesicE posver
| ethal to bacteria, inhibitors of LpxC have utility as
sourcé breicvipléibto dit Atthdr K cd f ' i '
manmmal i 'gn genones reducesC ﬁ?ee(ﬂt?)istgmg%cgi]gl égzg%l%{&%msofar as
. Lnhehitors in manmal s., Accordi ngly, LpxC is _an .
talloff{4oR it R RMoRIsE eRALPBR SpuriPefom Yisduemective of the
There are several patents which disclose hydroxamate,
load. ckhajeansifen modadnorhichdhepetiad efitiveRiiriy Wwhich isoth YSurces are
6,677,355 and US 6,534,491 (B2), describe compounds

couplédad ofé EnbMer Rt eRCiHdr 8 EMR a0 - "
P i nhibitors. US 6, 49§,Bg65 di%sg?/lgégeés/e(ﬁgct arrn étrlcl)r\l/ggrll%/fglé' A

that. ar otential inhibjtors of trix, L

mode e 004 SEARL R ke oS Hiies pontibusons of power
Application Serial No. 11/142601 (filed June 1, 2005)

from thiedwoneer soureestase cenppdtively indreascdrandudeefadsed Algkyly with
inhibitors. U S. Patent 5,925,659 teaches that certain

respedied ene axothet, B xall SRR or "o AReF "

P oxazol i ne con‘poung%,gwﬁ(g?/cla theﬁgggfi%ry%a?a{amggtﬁaﬂgge&

WO2004/ 00744 refers to N Hydroxyam de derivatives

avi dnhi bi.tory .gct.d vit d thus possessjng
L g X L S e e
smal | nﬁnl%(f:ul e inhibitors of LpxC. There is a need in
compleriy gf the desigmaf aiswitchgesr syres) baomds, gragly swacasé, In addition
ADMP, TACE, and TNF- a, which can be useful as anti
to controlli ttimin 0 WpEAINANRE dCAb4il i ' i
entihe gCefihe Wwpehing 1h%%g?hé;é19%%%%&%%&th§nsgvltchgear

t herapeutics. The inhibition of ,

o r { the radati on of cartilage .
systenf i@t ARG QR SO BB BRGroLidR o e PRJORREPuer Spuge Blnat it
conditions of OA and RA as well as many ot her
power QuiItiberames dyaduenized with the povedrad the néitity comphey potver grid.
~ for small nolecule inhibitors of LpxC as potenti al

That isg hiefdracheswitthgege »ysteB SMARYsFothHE thOWVEN @P%dl&ré dcthat the
es a
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many enbodi nents, the present invention provi
I ] L.nhi bitors.of LpxC TACE

custonf{g fEiwef sBa%eds <RPRARISHDTo I ot b Efdaihg SRifgh.gear system must
d ADAﬁF r any conbi nation thereof, methods of preparing
ctermdpg fpag €T PRNPTHEREER IS0 Visbng elsctriaisofthmsainsi vujtage,

one or nore such conmpounds, mnethods of preparing
frequepdraamdipkaseiangle dPtheidledtiions peerived by fge PEWePEridDr €

such compounds, and met hods of treatnent, prevention,

inhibition or anelioration of one or nore di seases

associ ated with LpxC, TACE,, ADVP, aggrecanase, TNF-a,

MWPs, ADAMs or any combi natd-on t her eof usi ng such

conmpounds or pharmaceutical conpositions. In one.

enbodi ment, the present application discloses a

conmpound, or pharmaceutically acceptable salts or
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-C2R1l; dis Oto4; Jis selected fromthe group
consisting of: O S, and NR5; E is selected fromthe
W(grz(m,p6470815| sting of: O S, and NR5; T is O or K T/B320861045802
are the sanme or different, each being independently
[000'élel ednedditiamto the complexitonsoeinteigyith pitformnbityd closed transition
cycl oal kyl, heterocyclyl, aryl, arylalkyl,

or softelbﬁdl ﬁ@ﬁ@ﬂeﬁ/ Imodedl sﬁ@&ﬁé@aﬁ h’e a\gﬁ%xﬁﬁéﬁé&rﬂn@'% b@@aﬂse they

R2, taken toget her wit
he represent a 4-8 nber ed heterocy cI|c
ave of AR A24B0 A Bérsor Sl i arshar ek 1o Barisa,chgageithe switching
heterocyclic ring being optionally fused with aryl,

statuhef theqaropit, breghkdraadidy lunder céredinspevified lconditionsi Foe @ﬁ&tnple
of said al kyl, cycloal kyl, heterocyclyl, aryl,

a starﬁfa)‘él %Mh%ed?%&%ﬂlairs%f@ﬁ' des%feg ?%{Ieﬁ{‘ltazﬁ‘ ﬂqe co%[nI onaﬁ F)Sf%veen the

eterocyc I C rlng can be u or o

. enden stltut dvmthoeor nore noieties
““h%ﬁgf@ﬁa%?f‘%ﬁyﬁ Qinsrload im Ao pperatiag masiceayd e paly break
i ndependent |y sel ected fromthe group of R70 noieties
this cpanesiionRylten theseisent emefgenny thedigionupnderig tieiutlitp toidpany
al kyl, and fluoroal kyl; R20 is selected fromthe group

powe€ 0R&vailably iR kesfondd fovhicne's Wg&&g%{ nﬁﬁ'gnéfﬁ h8 Noad to

al kyl, or alternatively R30 an oget

o which R40 is sho attached to_in
the 0‘%%5@%11 Q"VV“’ SO & I eCrEnEy Stangby operabinganade. Another type
heterocylic ring, wherein said heterocylic ring is

of switphgass systemeid desigopd totealve the noeps mperdting molds ntl ¢hes an
with one or nore noieties which can be the sane or

interrdpilergRt(or @@1‘%5&12{&% ?gwr?op)le(bg& IY% %Wexsﬁiﬁeﬁﬁ&ﬂ)t of

fromthe group of

Y/ H or 1 erein
electrit§from T ulifi Hop iy %’Fﬂeeé\éﬁ&eﬁé‘nﬁﬁ}’%ﬁ §0mgdpiptedgnantity
R13 groups_can fuse to forma 3-8 nenbered cycl oal kyl,
such aguics gxceedya seraindeval), cat velyarlewet thyelutidap company prov1des a

unsubstituted or optionally independently substituted
comméantio dagoor nore noi eties which can be the sane or

di fferent, each noiety being independently sel ected

fromthe group of R6 noieties below, X is absent or

[0008Pr esaRtaddititshal fyper FSeiitc ems%é?élﬁ % gé’siélﬁ.@@r?%b%r%%%at the

consi sting of da coval ent

het er oc and
ity BB sy SRS s RERRE Y o Biin sragmapoperating mode
cycl oal kyl, heterocyclyl, aryl, and heteroaryl can be
until ﬂ@m aueynt @ﬁ@lédtrtﬂlt}’dpr tQiahﬁblbgmrlmty pest) entéedsuudxstain lvel] at which
With one or nore noieties which can be the sane or

time tigd §WRERIVar sPAGH b8 laYpdaRishg Vllngqﬁ@f@gFQﬁ%rétlgﬁ laﬁﬁtcglqses the

fromthe group of R70 noieties

[ resent Y.i cted,fromthe group
custon% réoﬁﬁr Sﬁ’ toabe§8g1§| agm c%tgﬁeé ?@(1%51 zfrﬁg c\%fém%qrrpqwer source
|slt02 -0, -S, -NR1- , -SOV- whereinvis 1to
then S@pll@g@ﬁy@idltg)q&l elm‘@lcat}hthat ismetded aBoenthefdevel. 1A figrtder type of
-Q(CR6 2)g- or -(CR6 2)qO wherein gq is 1 to 4,

sw1tchg5&ﬁ7$/)sﬁﬁﬂsﬂdes@gned36(allo%|é Bﬁétoni@!&‘ bRlel Bufcé éc"; Fﬁ%%%te%@&ﬂcny

-N(R7) Q- or -C(ONR 7)-; S se ecte
back t&fﬂ’fﬁ% AR »hﬂel?%rea@yﬁfg?rutkli.tmo%léﬁ%yc#sfag}%ﬂe Mrgover,
ycl oal kyl, heterocyclyl, and heteroaryl being
some Sé’ﬁfqh«gﬁall $pterps arg dﬂStgnedrty |per jretrghsfetsetronther switching

or cycloalky wherei n each of said al kyl, alkenyl,
operationk iy in regpddalts YommeiRrGu fdritlatiod ¥om (ﬁfﬂﬁde sources such as

het eroaryl can be unsubstituted or optionally

i ndependently substituted wth one or nore noieties

whi ch can be the sane or different, each noiety being

i ndependently selected fromthe group of R70 noieties

below;, R5 is selected fromthe group consisting of

hydr ogen, al kyl, and



al kylaryl; each R6 is the same or different and is
i ndependently selected fromthe group consisting of
whyarogess hal ogen, -SR -S(O gR wherein q i s 1PE€DUR006/045802
al kyl', cycloal kyl, heterocyclyl, alkoxyl, hydroxy,
the ufility egmpaasn oDesighing, a slvitemydar syétkmr’t}zﬂopeﬁe[w lih#y bne of these
am nocar bonyl, al kyl carbonyl, and al koxycarbonyl; each

operai?ﬁg HoHeEe o‘f%’ir?es%gngé {d GITRALN Y En%sp&ﬁﬁg l?lgélll‘x%tf% further

select ed fromt group consistin

al. het er heterocyclyl al kenyl ,
m"f"a‘f%ﬂ? F¥1 ? IQWPG S%‘L@E‘E@%ﬁé{ and al koxycar bony! ,
wherei n each of the aryl, heteroaryl and heterocyclyl
can be unsubstituted or optlonally i ndependent |y
[000%ubs {Theustomén ¢ondigares, contrelsramidahorisorshthe Bwitahgde syétem
sane or different, each noiety being |ndependently

via aS&iesitezéd H‘i!ilﬂdﬁel\/ﬁi"cﬁﬁfé lglfterfﬁcg (@\/Ig)t Id&;n of se ee?%@ddﬂlggy for

t he sama or different and 1s in

consi st of h , -OH,
ng‘ra lli‘g gf‘kl&hpﬂw@x %@P@gﬂn %%qté%%?%qswn Oéﬁ%ﬁéﬁwired discrete
al kynyl, a | aryl, al kylam no, and al kyl carbonyl ;
metenssméluqay@rs @mihwmms thatiweulikha vetksreh choployedviréthethe equlpment if
indicated and is the sanme or different and is

there iwideRENENt [
ere oatiadie kejrqgélz %5{%%%3?‘{&8@9 1o?e[r%5tf)dfp%s§gll‘i‘%%lﬁ; Ileli]lgéilﬁg the same

for e(ﬂ.l eélgl?xgtc‘%(li}b m%(ylﬁ QP%MICI#( Xa hgltg_eu%%% theyager experience has
C(OR 15 Hsl$I§[0)0|215, (O N(R 15XR16), -SR 1 5 ,
been dgrgﬂqi Ry ) (Progrpmuhed a1l thigwiag. Users @ften Grebl@R presented
Y)RL6 , -N(RL5XRL ) , -alkyl-N(R 15 )(R16 ) , -N(RL 5
h dh C
wit tbﬁ?@ 15&1)@%13(18%%(1 jﬁi@_%ohfése)d%% 'ﬁ%@«s o c%ﬁ%ﬁl&é %Qﬁ% and

wherd {63 fastiFhaP el e id 1cai T e %@é%q%ﬁu Sy the users

, -N(R 1 %ﬂ% C(OOR 16 , -CH2 -N(RL 5
could)r@gcgygl@tgrrmne the gtatis( t&pmnﬁrw}st@nn Ig both dasbsnt}ié: usendlad to be
wherei n each of the al kyl, cycloal kyl, heterocyclyl,
trainedriy the @perhabk wf thé”@ilﬁﬁl%@ﬁb’ kheﬂ"ﬁdaefootﬁ{dékﬁhllfd 'wha@ké‘a%ﬂ}ﬁhs their

and al kynyl are independently unsubstltuted

b r oups |nde nt | Iected
PP s el R P IR ol 25
geter ocyclyl, aryl, heteroaryl, haI o, - CN (R 1
something wm‘q:wg)ryg(wb an operz@g(mad}@mw&cc:, the:(t@m(lﬁthE KRl trhit
and -N(R15)S(OR 16 ; each R, R and R are

actions RoliEbsRRth ind ehe £3sal cabh Tsﬁ‘éﬂh Q(EtRHP TR éﬁrﬁéﬂt%at@ of TIMI
al kyl, cycl oal kyl, heterocyclyl, aryl, and heteroaryl,

R15, and R16 .t aken to et her with t
P“’gré?ﬁm@# Sﬁ&qﬁdtﬁé{?igc@ﬁm}%ms&%usefm TighGee ot {rimeisayes
menbered heterocylic ring, wherein said 4-8

cost t%ﬁﬁ@?f@tfa%@*&rdﬁ ithy leqeipmans bemgdnstialleded or opt i onal |y

i ndependently substituted with one or nore noieties

whi ch can be the sane or different, each nbiety being

i ndependently selected fromthe group of R75 noieties

bel ow, each R75 i sSumaenerndehd [nwenebact ed from t he

group consisting of alkyl, cycloal kyl, heterocyclyl,

aryl ., aryl al kyl , heteroaryl heteroarylalkyl alkenyl
[0010]; g ]:’hWﬁWm IRYRNtigGS énropsaator piterfhee ir lay| electrlcal switchgear

cycl oal kyl, heterocyclyl, aryl, arylalkyl, heteroaryl,
systenhibtiecadtryls a ]bjsw:atldﬂ (kﬁﬂ&‘d:trl@ﬁ? fﬁiﬂihrﬁ&lst $ifice and a second source to

i ndependent | yunsubstituted or substituted by 1 to

groups i ndependently selected fromthe group

consi sting of al kyl, cycloal kyl, heterocyclyl, aryl,

het eroaryl, halo, -CF3, - -OR, -N(R)z, -C(OOR,

-C(ONR)2 and -N(R)S(OR"; and each R19 is

i ndependently selected fromthe group consisting of H,

al kyl, cycloal kyl, heterocyclyl, aryl, and heteroaryl.

The conpounds of Fornula I can be useful as |nh|b|tors

. Y

Y e | o, .



conposi tions containing one or nore of the conpounds,
nmet hods of preparing pharnmaceutical formnulations

W@ 9pie4s1g one or nore such compounds, and neREDTUS2006/045802
treatment, prevention or anelioration of one or nmpre .

a load. GI:]het SMPRieRBcoindluddsansuntsnimving adiret webenifreisplaying a
the present invention provides conpounds which are
represented by Structyr {file ¥a@edanavhieh the switchgear

state ms%ﬁpﬁﬁgeﬁﬁ?aééﬁ?&?%%g c%e%ﬁtcg%ﬁsg&g%?e rSol%ate or isomer
t hereof, wherein the various igties are '

can furatione THerscogra kaspotachBA seCton ﬁﬁ%@%‘% %R%ﬁfc’%‘gﬁé? (ﬁ)droti’i@ Sach
different, each being independently selected fromt

depictifl SR F Ai¢ aicefcabbwitthgay.c Loptegired paberdBag|
aryl, aryl al kyl, heteroaral kyl, and heteroaryl; or

sectior{zglﬁé tgrﬁ g%tieie\é 8¥ gg%)}ia&i}?% é%erafi@ﬁeﬁg)a}élﬁ@ﬁet’sﬁ lsudh bé fotexabhgtle voltage,

wn attached, represent a 4-8
menber ed heterocyclic ring havin -3 hetear .
amperages ffiedquancys phaseingla aad Iﬁ’@g"é’F %qupﬁthrei eﬁ%&ﬁgﬁﬁggﬁ% switched.
optionally fused with aryl, heteroaryl, cycloal kyl, or
het er ocycl yl , mherein.each of said al kyl,, cyclo%]kglwﬂes
[0011]het & BsatRialty opararéd devige.aukliias areuer pan] fRy Fxample, end
het eroaryl and 4-8 nenbered heterocyclic ring can be

a user ﬁ‘?ﬁ?@tﬁ@%@ﬁﬁg PR | 9P@bhy, thedBpesua 4 yosubatd frometie

enoi et es ich can be the sanme or

different, each noi ety being indepen icted
operatbr overfaee pansl foighe Iﬁ%?%m?ﬁ SBﬁ@&ﬁ%‘g‘a’ i pﬁ%y@eigﬁgh%pme
are the sanme or different, each being independentlyt d with
by thaf §16Gb@dcd. Ol 4 prefgred pmbodiment) pashot! the 1egns| 1§ #F3QFpated wi
het erocyclyl, aryl, arylalkyl, heteroaral kyl, and diveith th
het.er o \d Q%ofll Atk bR freRiHRRe i¢onseissocaget tveith the
anOPVFﬁﬂg§%%¥§qucaﬁu%ﬁﬁ€§1%%% R%Bgre shown attached,
represent a 4-8 n@nbeggd ggﬁgrocyclic ring having 1-3
presentht aatiygrsats of e elecHiFas SVYCRESLai d het erocyclic ring
bei ng optionally fused with aryl, heteroaryl,
cycl oal kyl, or heterocyclyl, wherein each, of said g s
[omﬁl kyThe pyesentinkgtiactivestatcompehipe ,chaﬁtypptrarw apargfligm shift in how
et eroaral kyl, heteroaryl and 4-8 nenbered i ch ¢
- rorhS | .4 1dheGRRr BEd HEwURS Ukétintaacts vafh a swiichgear system.
nﬁbnp%a%%%ﬁ%%%?ﬁvigu gtitﬂted Wi th one or nore noieties
_which can be.the sanme or diff t L ef, ¥t k&) iRexperienced
Sinceithe spairdeat PIORYPHER AHF PLESHAE ﬁ&%ﬁ r%ﬁ%ﬁ%‘@%?ﬁl 5 one P
embodi ment, A is selected fromthe groyp consisti ted or
user rehdilyvperceives Rihad islgeing todiappen WHERRATHFTIAT 1998 1) SE5°
ich RL and R2 are shown attached, represent a 4-8

wh
Nehi | TRe bé1g sbawtiengsilisSoftearassivoslong with all
anomgﬁgpﬁéfﬁb salaﬁﬁﬁfsai% heterocyclic ring being

optional lly suypstituted.wt (] Yphatiss at each
subsoRent Bagtonelar Besipfor 1Bt st Pass! UhgREnRATS hippdiee
wherein said 4-8 nenbered heterocyc

ic.ring .can be
step siNGigkgigmerdontrobpracesniny amtﬁa@ﬁ@ﬁh)é ?H%P@ﬁ@ (RS FFETRL ystem
wth one or nore noieties which can be.the sanme or )
statu%I %,{)) Eﬁ%& caff @Sﬂf}}[‘ﬂh@ the dpiipgehnidenaciiening poserdy.t Hopt any pomt
g

roup of R70 noieties. |In another enbodi nent,

o Ads 9l I 1l \.2 RV . F 5 eladiSplays the
in the peocsaniegicaiey T BAES 2QRs i TR, LA AR pRAciatisplay
sel ected fromthe group_consistjn f H. alkyl
availﬁbm mhdqsl a,ndl'ShDMdEW| \y]u’ hwp’fol‘ag%?)a(FW?e’ %ﬂe user does not have
het er oar al kyl , and heteroaryl; wherein said_alkfl, PR
tom Bh%wfﬁﬁuam 8% eiO6YEhior interfake isasoff-dokyhenting. If at any pomnt in the
eteroaral kyl and heteroaryl can be unsubstituted or
optionally independently substituted with one or nore
noi eti es which can be the sa or different, each
noi ety being i ndependently selected fromthe group of
R70 noieties. In another enbodinent, Ais O\ R\ R\
R or Rwherein RL and R2 are the sane or different,
each being independently

N hird




sel ected fromthe group consisting of alkyl,
cycl oal kyl, heterocyclyl, aryl, arylal kyl,
whedoenedsal kyl , and heteroaryl; wherein said aP&yU$2006/045802

cycl oal kyl, heterocyclyl, aryl, arylalkyl,

proc¢ssithergds ahlaphoumal doatdittap il opaatdréntentavk phnéllindidats the problem
optionally independently substituted with one or nore

and sHewgtthe ' lof
B B RS M R B IRt e € s(thm SN doynext
R70 noi eties. In another enbodinment, Ais Rl wherein
Rl and R2 are the sane or different, each being
i ndependent | y seBeief@&tstriptivi béttgrDtiwigegsi sti ng of H,
cycl oal kyl, heterocyclyl, aryl, arylalkyl,
heteroaral kyl, and heteroaryl; wherein said alkyl,

[0013)y c| JHOHRE Tnistachloek dlaggqum@}r/nywm@my emémplary configurable switchgear
het er oar al kyl and heteroaryl can be unsubstitutedor

systempini @vealdance Mdapendenbbilingst Dfithd!bRAcH ihbeRitth, QJg}HEP i€coupled to

noi eti es which can be the sane or different, ea

i et [ ' ntly selected fromthe group of

agen%&ﬁ}%g&%h@%ﬁtﬂﬂ?%ﬁ%ﬂ%gy, enbodinent, Ais Ol | RR2

In anot her enbodinent, Ais wherein ais 0to 4 and x

i.s 0 4. | n another enbodinent, Ais wherein each x
[0014] dep@&g"&ﬁiw 1§ & Woglo diggram shawingsofomasdnadules, progems and other

selected fromthe group consisting of: wherein RL and
information thetris togidyedbywhcwifthgbhrlt st;@ndRl and R2 are

shown attached, represent a 3-8 nenbered heterocyclic

ring having 1-3 heteroatons including said N, said
oo1d1et e YRES 3. :ng. .. ' : ituted. with,. .-
(001517, *FROUIIES 304 PR 31 88 A pEGhlioB 8F b el 5o ot isplay

cycl oal kyl, or heterocyclyl, wherein said 3-8 nmenbered
Screeﬁ%Plad&e% LY ADApREAeRNtErEaGeRaANeS that Gewes part eptheswiltehgear system.

i ndependent|y substituted with one or nore noieties

whi ch can be the sane or different, each noiety being
i ndependently selected fromthe group of R70 noieties;
wher ei n a Pefailed Desoription HF thm PRIk Entbodingnr i ng i s
wherein each RO is a substituent for H where indicated

nd gcan be the sanme or different, each being )
[0016 nde%@?ﬁwﬁgﬁg) igredy @ronfignrable cleebigs! switshgedrsystem 10 typically
_ -OH, -OR14, -C(OOR S -C(ONR 15)(RrR16) , alkyl, aryl,
is coupbddetocmutility einkg:myl 20, al deyisyttor 3t €ooadrekt) 3N end an electrical load
het erocycl yl, wherein said al kyl, aryl, heteroaryl,

[FREN oY . er Lyl . C be .
40. TEHEEM be pRICKRE0 DI, fitte ARUORY RSS2 sclfnd Brvidea to
i,th ope.or nore noieties which can be the same or
ensur%%aﬁ é\lgfﬁl?mé’&efﬁul?rﬁpm 1y787angblantes too lnadi4Qy Elag switehgear system
fromthe group of R70 noieties; Rlland R12 taken
10 op¢ratpsttbeletesitihe Whethearebanritioy Wohctheaatltty Bdmbansl 2642 péided to
shown attached are fused heteroaryl or fused

' [ . ryl, apnd .fused
the 1oy & At RYREE Boh SR S oL Wb FIBR I ARE6: whether
]&ﬁdepﬁndently substituted with one or nore noieties
power frprohe ganped 30ne peaiided fo therwtlity vompaay 2 0rasi napye grsiera]ly to the
i ndependent|y selected fromthe group of R70 noieties;
poweregrid fo whidhx theditilay domipeny is providisgetsctidian The saitbhg®ir system
noi ety can be the sane or different, each noiety belng
101 e _
I e P SRRk 2009 8 e W R pERF S BY @ ponser
consi sting of - rei and R2, taken together with
Powert%ﬁfq\? %f\%ﬁpéhe ga%a‘ﬁ@gmq%@p@ww ¢ dac Hdw, sansel 355t
a 3-8 nmenbered heterocyclic ring having 1-3
heteroatons including said N, said heterocyclic ring
bei ng optionally substituted with R70, or optionally
fused with aryl, heteroaryl;  cycloal kyl, or
het er ocycl yl, wherein said




3-8 nmenbered heterocyclic ring can be unsubstituted or
optional | yi ndependently substituted with one or nore
wWOorRigns4ess whi ch can be the same or different, REEES2006/045802
nmoi ety being independently selected fr on;zghe 1%;;%‘) gries 60
IheldreShavifig haliifitetndlicognbiustibm enguef 326 AIC ’
conven@%lgalsr@:pglt“ ng isg(RQ)x wherein each RO is a
. Substifuent for H.where lsadi (RDefan iesél@o. sdMRetroit,
Series F0twn B A0 e Gy AckiEed

el ng 1 ndependently sel ected from

the group consisting of -CH - 4, -C( O t
Michigafi{ OYAE 1 8e)] RaB ajtepnaian, sugh g1 b SRR Gapyprinous altemator

al kenyl', al kynyl, cycl oal kyl qnd het er ocycl yl ,__wherej nUSA
manuftfutd ratR6Y Eledtat Msmrfydturing Kampl of Wappay, Wisconsin, U.S.A.

cycloalkyl and heterocyclyl can be unsubstituted or ;

optional |l y indepen hintt 86 reblabedhvethadifferers types o
Howevgpi t@?igégs%ﬁ?ﬁoc%nclgrﬂ%gﬁgtt%gﬁ% g?rgh%r di frf&%r ent, each

noi ety bei ng i ndependently sel ected from ). :
engineRANd mitEriaiars or RVER othes types (’}rﬂfi’v‘(fﬂﬁéﬂu&cef”sdgc ﬁagt%lfrw(? I'g]\gfrl])mes ot

1, each RO noiety can be the sane or different, each
fuel Ceggi ety being independently selected fromthe group of

"noieties; and Gis selected fromthe group

consisting of CH2, NR7, O S, or SQ2. In another .

embodi ment . Al S e1uldE9 Bh bReratibOinperfargat] 5 a controlier
[0017]of:0&?‘etwlgﬁkgeﬁ# S}éﬁahiqg)thﬁgf and Rg are shown attached,

represent a 3-8 nenbered het.erocycl | i thﬁ,}s j ircuit
60, a pheditp af lays ?{bmgﬁ%at%wa%ﬂ’?é?éﬁ %(Z’ta@rd (rjkgl)}é i C&??I#g]l%, ¢

being optionally substituted with R70, or op&)on%l Ig/ crator
breakdrUSe dBMekifupdindontiod signabsrpibyidediydhe lepptroger 60 o the gen

eterocyclyl, wherein said 3-8 nenbered heterocg}hbc d
.l g ¢ U bl 184 1®BF destaiplad frogetheridadié pnd,
e L

one or nore noieties which can be the
sane or different,

each i ety bel RGPS 46 3hd Yrom the utility
dependhi&up@ﬁthﬁrséﬁf@loﬁéh@\*gﬁww %qu&g?ﬂgs; a r’?ng s v
formed from-NRLR2 and said ring is_sel eﬁﬁapérom t hﬁ;le46by
compiPR0. AQN&dst bheotled weaseai3xcansbacqupler toy ROYCE§
greater than 1, each R70 noiety can be the sane or di .
different.. ' haithescl dadapandeetices axd epdrai¢d in unison
anmh?“r%‘?ﬂelrﬁté)rS}rgﬁlg%g{%%xr?oi eties; and each R18 is the
same or different and is indepen . @! KYkewik® depending
with emriothpendsatly dlflﬁﬁf’f?tr}’g? qud %%\GE%P ]ég‘?&%}rsﬁ%aﬁgf gr oup P
consisting of: wherein Rl and R2, taken toget.her. E”E + 85. the
upon cBErd! §ignatb ifdm e eontrétier&i0goghoutilibt ¢@EA / Cir @it BEAKET ©>
a 3-8 nenbered heterocyclic ring having 1-3 e Foadgf0 d
.. het er oat g% 1 L 18) SdotipNd toairdebetyslied dsarh tige laddh0 and,
utlh%g‘?rﬁga%{)?gg%%ﬁ%&g%@g)ﬂtut Bd wth R70. or optional |y
fused with aryl, teroaryl, .cye I d from the genset
depending ipepdhg pta Frgeggliaﬁorﬁl?ﬁ?etﬁgg%%cp % g‘% aéurlocycl e o
ring can be unsubstituted or optionally jnd ent |
30. PhbskbliubrAkeists0 ank’dcambe enyoneol @@umb%rwefpéﬁﬁfgﬁe&t[ Ypgs of
same or different, each noiety being independently it
sel ected f. ; QneWigképact aunivaigal power circul
Commﬁrr%acelh" ?Yadh%@i\ﬁg‘%ﬁ&g%‘p%a, ring is slglaect ed fromthe
group consisting of wherein x is 0 to 4, and mwhen.x |
brealéragimifatinesd by Seaate IRAC0. ediGadar Banidse f?‘ﬂ%n(jaﬁné' gl;he dxot
different, each noiety being independently sel ectle$8 4851
L Lom i oW @tdoasrolling theatitvent eslows #8rand 85 1S
Operﬂl?léoggfeeﬁlg%%e%s the group consisting of:wherein Rl
~and R2, tak?n together with the Nto which Rl and R2
discagsed Swaber RRleWehed, represent a 3-8 nenbered
het erocyclic ring having 1-3 heteroatons including
said N, said heterocyclic ring being optionally
substituted wth R70, or optionally fused wth aryl,
het eroaryl, cycloal kyl, or héferocyclyl, wherein said
3-8 nmenbered heterocyclic ring can be unsubstituted or
optionally independently substituted with one or nore
noi eties which can be the same or different, each

e o o
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wherein each RO is a substituent for H where indicated
and can be the sane or different, each being
w0 pabeperteent |y sel ected fromthe group consi stP@myUsH006/045802
-OH,-OR14, -C(OOR S -C(ONR 15 KR16 ) , alkyl, aryl,
[0018Et er Bhe 9pera’airkateyfape Plakyln30 inchydes aalispyl %ﬂeﬁhce 51 that has a screen
heterocyclyl wherein said al kyl, aryl, heteroaryl,

| I
52 o nglh om0 s AN R 5 o
e B i o s e i

fromthe group of R70 noieties; and x is 0 to 4, and
convghteonal towchyazatrein whinh the n@mmlallﬁmr&éd/ dewide 158 it Aenechanism that
same or different, each noiety being independently

detee‘i@h?&éa@i@nf(fnoﬂl‘?etsefeeﬂrt 4Pis 96 @%ﬁ%ﬁ%h géer I!Onse?e%?taﬂe}g)n displayed at

enbodi nent, J is O n ano nent
anot her nbodl 0 is Hor alkyl. In another

that 18%%%‘? ? opgzﬁlg)r 1 acp{p@nelaﬂbmqu)e@r eonyentippal pessanal computer
and are H [In anot her enbodinent, R6 is Hor alkyl. In

with astanderd tovich dcreent a niRénory 4, 1ﬂputmnmpdtqmrtsn’aﬁl@| a®fifral processing
R13 is H or alkyl. In anot her enbodi ment, R13 is H or

unit (gGrP;ﬂlJJ )35% :)s‘ri?glﬁgt@faﬁgf%?%tgﬁ ETﬁlégé%tcﬁghﬁe?ﬁ:cg ﬁ)a%logeq Lé coupled to
o T R B A AT s

het eroatons including said N, said heterocyclic ring
commuiagtigplink 0l dap psodesedi a:oaosding\m hnyRéfe ofheueiber BTWvdlSknown

aryl. In another enbodinent, Y is a coval ent bond or
protocdis( 26 plup-iniied %'Snt}fzht hsslnéeltté’d fto acl}é?IK/IIAI &&'&8&&%& the qperator

enbodi nment, Y |s Sel ected fromthe group consi st
-, and O

coval,ent bon
interfie BRI ciats i8R mory il SortsiisatiophivaHee prygrams and
In anot her enbodinment, Y is a covalent bond. In
configwrstinasedings donthstopevation of REiRhgear, systei0ch n is
0-5. In another enbodinent, Wis -(CRL3 2)n- , in
which n is 1-5 and each R13 is H or al kyl . 1 n anot her

[OOIQE}H’OOQNSV@@Wn iWFisu %_'feei ahk %Qn%fzgfi‘ quﬁmﬂl&‘épa Cl-g%ll fﬁ'(?d%gsﬂ?{g unit

- an -

(CPUzngtg nﬁ&?r%% agHtaalpﬁaé@'o%;?oteqthvealﬁgq e’ﬂ) hbditionally, the

X |s sel ected fromthe group consisting of alkyl,
contrefgr 60 mnpmsﬁsya;plyralﬁyi of hlmléfowpqtl V)rpatscb$tor communicating
errbodl ment, X is aryl. In another enbodinent, X is

with theloircoRbybaket 9180808 BST aRABIRHERSS offer aeﬁﬁhﬁctﬁ% 16%Brts 68

the group consisting of phenyl azet|

I h
includiff B DY paBlePBPUE, MstesEint, Ratog i aind discrete outputs,
anot her enbodi nent, X is selected fromthe group
as further diseupsed bedoywn él?igfbl mgrpgls atl/Eyportnel piepaovitledydnd reoeived by a
anot her enbodi nent, X is selected fromthe group

pluralitg ficeirtengondfimg Q{Iﬁitﬂa)u it 1/0) Rivérs 87 C%e!}ti&'t el XFdrSexample,

greater than 1, each R70 noiety can me or

ende selec
the cofirolEf 15 3 SRV RIS Mol PrPhob R R ik o ey 2ouBaRY employed
rml etles for X, Xis the noiety enclosed by < < and W
to opegag aywideavasigbnal tidugtriad epripneete whi ch end of the X is
attached to Wand which end to Y. Simlar depictions
occur throughout this application with



simlar connotations. In another enbodinment X is
sel ected fromthe group consisting ofwherein x is 0 to
wad00anei7ehen x is greater than 1, each R70 noi BCH/USHENG/045802
be the sane or different, each noiety being
[002Dhd e pEhel eontrgllaredlegdvetnd therpdrienmnos pf afvaléfy oPfupkti6ss of the
I n anot her enbodinent, Z is selected fromthe group

iSRS A48 1, pet e PSSO o ETREARD g cinu
breal?q‘.ﬁ @E&Wéﬁyhgﬁ'ﬁ% @ofgﬁy%gpggrfdo{vglp@gfééigéﬁ’lp lgrlehkers are opened

i mdazolyl, pyrrolidinyl, pyrazinyl, triazolyl,
or closgsdramldhy imamur e tingng My whivih dreadircudiebrdaldig ayd opened or closed.
i ndol yl, benzim dazolyl, pyrazolyl, thienyl,
The OYErhG@dMYE thed EbricteY 60 11(1 l?l‘n?‘r?‘lbga?ﬁ iy F?ntkeﬁltﬂé% Fﬁé#mg apd purpose of

pyrrolidinyl, pyraziny zoly etraz

tetrazinyl can be unsubstituted or optionall i
the SWH&@%% b Rem, TQ sty arib gongerns. sthetbir andria Whatanarer power is
whi ch can be the sane or different, each noiety being
providedépend druinh yhes etibiyt ceanganyr @, eong tioeiperesen 80 sdrde 106d 40. In
R70 noieties. In another enbodinent, Z is selected

additiSrt® donr IR ﬁlecéiflﬁiifsﬁﬂe?ﬁel‘gfmw rtTI;fSe: i:(?ntgoﬁé} (f)Oeal?ﬂ gxﬂuences

when x Is greater than each ety can

sa or .different., each noiety peing. independentl
the oBgiafioR of 2epash v grastsetHoRRbnieaTieR lisk 3% and sesmeds to or
embodi ment, Z is phenyl. In another enbodinment, Zis a
commpheingtes sublsthetwiilsy caimpany 20| tyawhy ofie usilits totpeny communication
- selected fromthe group consisting of cyano, alkoxy,

link 2% PEEBensat Kitnm Ak ARIKWK f’g _\6%9&%@?%%6 the'}n%‘(i)agr{ogglﬁ] pb regarding

aryl oxy, amino and tetrazo I n"“anot her "€

is thiepyl,ln another enbodinment, Z i t hi enyl .
charalferisiey [ish 5 BUReE. dradorteisner Pod hescuimt) efhe clectricity
. fromthe group consisting of cyano, alkoxy, hal ogen,
beinggupplied xitbegkydet 3Bydr oxy, aryl, heteroaryl, aryl oxy,
am no and tetrazole. In another enbodinent, Z is
pyrazolyl. In another enbodinent, Z is a pyrazolyl
[0021? ubs TheyeREs M ithattdre leBiIby &ea ‘dfég&ﬁdirlg O thE 'sgfiéiﬁg requirements
, a ogen,

romthe group consisting of cyan oxy, h

[ kyk 0ahkyl droxy,, aryl, heteraaryl, aryl oxy,
for th ol BB Rton o5 ity iRl nammca Sfays Tadfuce
yridinyl. In another enbodinment, Z is a pyridinyl
protefiyssdavicasdhatwpdn ene dwhath cireaitdubaltars 88 and S8l teqiretbet the genset
fromthe group consisting of cyano, al koxy, hal ogen,
30, thelutitity cbaipaay RY! or ihedbaKXo d@ﬁh?’a ﬁﬁlt‘j{oﬂﬁfti/dn, iﬁéﬁ/ﬁs@%em the
h enbodi nent, 'S

am no and tetrazole. |In anothe

i | .. 1, anpt her.. enbodi.pent IS .,ap 1 m dazol
voltag e AERohcy thd SRR Y e Hiep S A ucd Tdges When
fromt h':taﬂ?r oup consisting of cyano, al koxy, hal ogen,
electrigak gprremiaflQas kya reveysy dixgcticar thin thastdesived,ydnd wher exyncorrect
am no and tetrazole. wherein RlL and R2, taken together

electrigal phdseesetiuémoevdictls (bnad Wik cRt6nifions iLdHARF ﬁplFigilre3 1).

represent a 4-8 nenbered heterocyclic ring having

' i.ng..satd N,,said heterqcyclic rin
DeperShELB3HIE pALI BBHER| it AL AT A5 Fan R toboved
.optionally fused with aryl, heteroaryl, cycloal kyl, or
outsidgeafcoptrptley 60, inshish sasaihe elays seerpentee letdbbe wayoflone or more
ring can be unsubstituted or optionally independently
commsmbcstioh Uirkd thattdre ebapled toWhel/MdeYdrs$7Whi ch can be the
same or different, each noiety being independently
selected fromthe group of R70 noieties; E, J and T
are the sane and are O R10 is Hor alkyl; R20, R30,
R40, and R50 are the sane d are HWis -(CR 13
2)n-,wherein nis 0 to 5 s selected fromthe group
consi sting of aryl, heteroaryl and heterocyclyl; Y is
selected fromthe group consisting of a coval ent bond,
- [C(R6)2]n- wherein nis 1to 2, -0, -S, and -NRL-;

- S o o



-OR14 , -CCOOR 5, -C(ONR 15 )(RL 6 ) , alkyl,
aryl, heteroaryl, alkenyl, alkynyl, cycloalkyl and
whedoeneoryel yl , wherein said al kyl, aryl, heterp@r/yk2006/045802
al kenyl , alkynyl cycl oal kyl and heterocyclyl can be
[0022hsubEhé CRUEA? s cmgﬂetbtmtheynemdf}pé«ncter‘thb praudsvd teldyed/0, and to
with one or nore noieties which can be the sane or

the p‘lihlfah%f P10 BGd3s 6?' ﬁ?érﬁgl aqd BH? 8§eﬁtﬂe%[/(?%rﬁ%seg7 include a

fromthe group of nD I etles;

ter th each m)| ety can be
Varle&ﬂgdlgprege g}}gﬁl grivers agqrq{ﬁ OBIRMt YEIVRES pﬁ@]@g@ﬂg@tﬁimgﬁrs and analog
sel ected fromthe group of RO noieties; E, J and T are
outpytrdriecase Thad/Qudevas GIprovde-hrut re@bivyls:igr&i@at RBport46RB that are
and R50 are the sane and are H Wis -(CR13
mrhAicattddes R get A '
co fca k E‘nlﬂtl?% (?)rﬁﬁuﬁlcaﬁohqlrﬁg fgcferté)fﬂptull? ﬁn@oﬁgﬁlt drivers

consi sting of eteroaryl erocy

edf the ou consi stL of a coval ent hond,
of the F/Ig éﬂ g(? rpgluiuq miogpatiorsto ang, fromythe. genset circuit
and Z |s seI ected fromthe group consisting of Ix:x In
breakes $Otand therbtidiityreompany ciscuib breakeRRS bver mispective dmmogication
R2, taken together with the Nto which RlL and R2 are
links SR0Md 98.t TR ﬁﬂalo%@ﬂﬁlﬁ%ﬁﬁte@ofﬂ% 70" HRR el %h?&%% dé bfreceiving

ring having 1-3 heteroatons 1ncluding salrd

eterocyclic ring bein |onaII subtltuedvvlt
statu GERAG (Sndeisiflp A \ABeOREP R retdra SUgh ehvaKgse wvailabity,

het er oaryl , cycloalkyl or heterocyclyl wherei n said
electrica) cymenbavad labpalityy otgmglnc spéatly ToAmrnizeiconis elxshargeidesier each of

oroptionally independently substituted with one or

the coMARINI®I RN 188ksV9T @GR waDadPmidragl &&g?ug %S%hgiﬁgaeﬁﬁnda‘?agﬁotocol

noi ety belng i ndependent|y sel ect group 0
ar e

. d, T th

1nclu5¥1%ﬁ%§@e %3}61 L:I}géwa%ggas Eﬂ? ange %ggpggg cpﬁlémggﬁglcghﬁ)rmat
are H Wls-CRll%Zzll ,Wwherein nis O0to 5; Xis

One ef¢the soaumynisatiom knks 90 fs cumsictditog set ofisgnsorh 95 draiaeyde
and heterocyclyl; Y is selected fromthe group

charagristiss (sﬁwh ok v@ltﬁ%}’ Qin‘ﬁ%ra@@ 'ﬁjequ‘ené}gaﬁ@lﬁiage aﬁ%ﬁ? Bf theelectricity

|s 1 to 2, - . and Z1s se
0 onsi stl ng of I n anot her enbodi rrent A
belng e%@?yg%ﬂﬁﬁg %(Wep%ﬂ'oup consi sting of:wherei e N to
V\,hl ch Rl and R2 are shown attached, represent a 3-8
menber ed heterocyclic ring having 1-3 heteroatons
[0023!] ncl ddidaféonadiya the comdradlen 6D erovides commiang'siseitggenset 30 by way
optionally substituted with one or nore R70, or

of a digetétenatput diiveedndilidig@isst coBiuRi@ion linkeyS! TRbEYbomBlands are
het erocycl yl, mhereln said 3-8 nenbered heterocycllc

ed or i nde en
picd bR RS MR S R e Bl BEERE 58 o i
sanme_or different, each noiety be| ng independently
the gengeted(, @&Fhmdghwth%@@mués efn b&v@rmd@? taean idbmediateEondrol device
and T are the sane and are O R10 is H or al kyl; R20,

such 433 erf@dfe camgoRhOdelegnbhishdale SUM caembhdy irﬁparﬁ&ﬁiﬁr enable
2)n- , whereinnis O to 5 X is selected fromth e

the coﬂﬁ%ﬁ@r ﬁ@ @(?L é?ﬁ%yl e gxaz ]Itg%eo %rggga}%% aﬁl‘ym mvgqrg alters the field

wﬁﬁﬁﬁ - mherel nis 1 to 2; and Z is selected

current o ¥he er@amé%%isqh@mbagnﬂﬂmeé e Autpus robagerfem tha genset.
is: oll wherein RL and R2, taken together with the N

The comnwinids Ipréviidad to B2 gureetsI®WItlairtatlohethe JoaROHSEBD t& cdntSol or
nmenbered heterocyclic ring having 1-3 heteroatons
including said N, said heterocyclic ring being
optionally substituted with one or nore R70, or
optionally fused with aryl,, heteroaryl, cycloalkyl, or
het erocycl yl, wherein sai d'3-8 nenbered het erocyclic
ring can be unsubstituted or optionally independently
substituted with one or nore noieties which can bet he
sane or dlfferent each noi ety being independently

o o o



group of R70 noieties; wherein E, J and T are the sane
and are O R10 is Hor alkyl; R20, R30, R40, and R50
wae@7vbgesane and are HWis -(CR6 2)n- , wher BCTIUS2006045802

- 0to 5 Xis selected fromthe group consisting of
influghemthie, speep ef engimy|32, pihicliaffydts thewelage, letéli amoryduency of the

oxazolyl and pyrazolyl; Yis -[C(R6)2]n- wherein nis

: . I o A

PO e PP U 1o3E 8 onl QTpARA SRR (R REHELIAEClo stat or
" onsistig of :wherein Rl and R2, taken together wth
Stop HiFeg11% ich Rl and R2 are shown attached, represent

a 3-8 nmenbered heterocyclic ring having 1-3

heteroatons including said N, said heterocyclic ring
[0028ki nglTlupesronamnisationtstk 28ibetivasntthe cortrolemsly endRAHR, utility company

optionally fused with aryl, heteroaryl, cycloal kyl, or

20 p&ratieriie Yty compeh@tdpAidh §s%nﬁ?imgﬁ%§i}g!\ﬁ%§{) ggéé g%%eigflary or

ring can be unsubstituted or oOption

_ . it h ot whi

desirgHT0E b St ao A G oByy HodH T PRl e it 19 to be satisfied
selected fromthe group of R70 noieties; E, J and T

by thggenseid Osiantsad of the wtildly ®uipany 29. oAs aldyybe d&d@d, BR:ommunication
R40, and R50 are the same and are H Wis -(CR6 2)n- ,

link Yhesrinvolvd snyOfdith &F ankloS dShACt&hf &m&ém Sh Pommunication
consi sting of phenyl, piperidinyl, ridinyl, t .é%,

modaﬁlﬁgaaé‘&o lpa @%ﬁﬁizb%ltc%/olr]\la?egl?top l’rngt_z o'_d?/ cl)l;imgt ﬁc%ﬁég% t Ceé{Z(g Jgﬁ%& that are
sel ected fromthe group consisting ofln another

compafibledivithrihe signak fasheersployRd. die cRymuaication dinkt P& also can allow
with the Nto which Rl and R2 are shown attached,

other'tgpésasfemuRication Heay&sh el iRhgEAl §stdn? 90 H'tﬂ? P?]IB%/ company

heteroatons including said N, said héterocyclic

i ional | v,.substituted. with one.qr re .R70, or
20 1088 RO bl GHHRRS g it bbahoBRy 28 hed Bh iy o piluence
het erocycl yl, wherein said 3-8 nenbered heterocyclic
the ampygt type of powss previded byitho genssh a0 by provisiiendemmiands to the
substituted with one or nore noieties which can bet he

switchgea sgstett 10,e5r6i8able@@btamiiffornfeionget %%ﬂféedﬂekééionff the

selected fromthe group of R70 noieties; erein E,

.. Aan a [ R10 is H or al kyl; R20,
Switciy d,r-ggﬁ%,ﬁl,gﬁegg%g%ﬁaqrgﬁ? ﬂ%a%s&e and are HWis -(CR6
2)n- , whereinnis 0to5; Xis selected fromthe
roup consisting of phenyl, piperidinyl, pyridinyl,
[00253 hi e%ﬂﬁ?ﬂmﬂ tadtigyres 1@0&% spftwase cpipleyes] yy switchgsar system 10
selected fromthe group consisting of O, -S-, and

includdNiiftwareanddules ané ptaghed staredih i MeRltRy 6AT5TEE CoGrSier 60
In anot her enbodi nent, A is selected fromthe group

&Sd.d ; ' taken to her, wi th
and aRB AT E e M e by 37 i pRATR £oRE 58 s bigitor
. a 3-8 nmenbered heterocyclic ring having 1-3
interfagg pansh S8 herrotiymra gnadiles contaiaed imghaearisaller enerony 64

bei ng optionally substituted with one or nore R70, or

comprip¢ b dirsl hydileskl rsidtingatoyd corlRIIRE 88ft)re e Hygic dhtroller
heterocyclyl, wherein said 3-8 nmenbered heterocyclic

NS , : , ont
P A L BTG I SRt PARLA Y BRI s frware
a or different, each_ noiety being independentl )
mOdui?é @é%tgal lydnelude agesensl Brodrio! kﬁ)ﬂ@g cergtitinies rcentmél,ogac software
and T are the sane and are O R10 is H or al kyl; R20,
112, tieding RéOsofamalreRBIGH, ané cohfigemtiongadaracerdt W.i The 66Rwa of the
2)n- wherein nis 1 or 2; Xis selected fromthe group
consi sting of phenyl, piperidinyl, pyridinyl, thienyl,
t hi azol yl, oxazolyl and py;ﬁfolyl; Y is a coval ent
bond and Z is selected from4he group consisting ofln
A is wherein Rl and R2, taken together with the Nto
which Rl and R2 are shown attached, represent a 3-8
menber ed heterocyclic ring having 1-3 heteroatons

o, o




selected fromthe group of R70 noieties; wherein E, J
and T are the sane andare O R10 is H or alkyl; R20,
wWRAB7/06468 and R, 500u are the same and are HCTWSH06/045802
(CR13 2)n- wherein nis 1 or 2; X is selected fromfhe, "
seconcﬁ?;@&lﬁleclq@sﬂs_ﬁisb@ﬂo détenhamythe opeptiondifithe diseyete andppalog Inpu
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is a
coval ent b : HS selected fromthe group
and Ouéﬁﬁﬁrk‘ief%‘&?ﬂ?) (?rﬁn\q%rgg?her enmbodi ment, X is sel ected
fromthe group consisting of phenyl, piperidinyl,

pyridinyl, thienyl, thi Iyl , oxazolyl ti
100261y rBichipiling st spves | Lhiads FRRED! IREI Lo 107 andsgnfiguration
the group consisting of phenyl, piperidinyl, thienyl, d
param@fets PY6 bl wsed tardieriine hetvetbe ednirolden @thepgratigpin OpENING an
consisting of a covalent bond, -[C(R6)2]n- wherein n
cis 110 i brak&digmedd 85Kir scqobdande with a
Closmaﬁlae geqsggglg@ggll&cgrﬁg%@ﬂgﬁgf oup consisting of a
coval ent bond, -CH2- and -O.In ot h i ;o
varicty of pifpaerignwyihing made, gl BY 0 Gttty §T DRIIREL ectlicity
het eroaryl having two substituents which can be th?, 1
sourcSaBsfers did sacestvitciaghctionst Tho eongolierddbisifapable,pl controling
sel ected fromthe group consisting of cyano, al koxy,
hal.ogene . 5 v diffénght ofatngarodes.
the opgr@}}og&?/fcgﬁédh gigﬁeﬁgdsi%g? Az?r?o% her embodi nent, ItVsri s
sel ected fromthe group consisting of - CH2- , -C(H) CH

3- , -C(CH.3 2- and Y is,a covalent - ~
[0027¢ nboFhabrdingseissofeypre ]jﬁdn\partécuﬁ%&agﬂﬂlpﬁé gﬁm&; :Wahous
enbodi ment, Z is selected fromthe group coasi,sﬁ]i ng Ofth ¢
compdnetithof tieydwiitigear syftemhld anmselachivelyHoPaFggesVifiygne another to
compounds shown in Table 1 below As used above, and pindi
perfo{'fﬁlrdg@gxtégl%wﬁ@hﬁl HReARSHAR thé HETSrent metleg Fer ammple, the binding

erw sg i'ndi cat ed, shall be understood to

h he foll i i © "Pat j noog [
sot soovrn 1AAARHPTIFR T N L LRSS TGPy age Such as o
manmal i an ani mal s. "Al kyl" nmeans an al |

atic
syncHiwgizes dosbohgingimoduia isynephesk rmefaley M/flg exppy ppdye, and
and conprising about 1 to about 20 carbon atons in the

| LkydhdarmuRs iserdoahsctad dat cdopepatittsooperation.
Zero ﬁ@%&%@%@ﬁoﬁgfﬁsg t he chrgi n. More preferred al kyl

' b i .
The BGidentef e et HetmL07 HAEARALS e SEH8APe OF PORy{ hockions

groups such as nethyl,ethyl or propyl, are attached to ..
performieidrgathe abkgrbllend m ordes e cassy Ky Eler@ﬁ,aqgerg S e operations,

havi ng about 1 to about 6 carbon atons in the 1Cht?i n £30%
; | 'E?)Yrexﬂ $bhgbPbperafioly At hrthecdssary & couple the gense 0
mdu‘@é@teitu egnal Eyl "%rreans that the al kyl group may be
substituted_hy one or nore substituents which may be
the utihigy sama®Y 2Hi f f erent, each substituent being

i ndependently selected fromthe group consisting of

hal o, al kyl, aryl, cycloalkyl,, c o, hydrox al ko
[0028] ky! Thé confagimation PRFAERY {1,6 mﬂ@gw&r s pogrheters att other
-N(al kyl')2, carboxy and -C(O) O al kyl . hbnhiniping ]
BdntsdNidrafdl o perkitin Gleawitchinmr progedwiss iy the various
dmﬁz%%gpyﬁﬁép#gpyl, isod?%pyl and t-butyl. The term
" El uor oal kyl | & means [ BURol Pt ssiBwardh02 arsd the
operaang.ﬂwfeéué %085@&9? 8@8-?%1@@ r?Bgﬁg org@mr e hydrogens
are replaced with fluarine at ALK "
bindsig, ptablimany i bcAhscntgra el st b0 g ey the
car bon-car bon doubl e bond and which may be straight_ o
bindfi@ 8RRANAN b O BB Al Y1 2bnd hPLG cabtrot logic seftpere 102, also
atons in the chain. Preferred al kenyl groups have
about 2 to about 12 carbon a@gns in the chain; and
nore preferably about 2 to about 6 carbon atons in the
chai n. Branched neans that one or nore |ower alkyl
groups such as nmethyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" neans about

o



preferably about 2 to about 4 carbon atons in the
chai n. Branched neans that one or nore | ower alKkyl
wQ@ewapst7stich as nethyl, ethyl or propyl, are aPCEHUk®A6/045802
to a linear al kynyl chain. "Lower al kyng}:ﬁ;i_ means ab%tthe
?—ﬁgﬁ eRlaatRhRvEdddtotdnel frowmi the whilighcompame20,
enable gt%(}rngtlog ofrtﬁgr ar?chegéf)l\lon-l imting exanpl es of
_suitable al kynyl qroups i RYfithished epieyload 40. This
electrlcztymrpsiﬁwfé}ﬁgh%ge“%ﬁft %@I %ﬂ?ﬁ;ﬁ%%&%@&?t erm "subst i t ut ed
al kynyl " neans that the al kynyl  group nay e
monitosHsdant ptoducdinformaatim A POWSS bRingebION 1perpps of the real
the same ordifferent, each substituent bein

g .
power 'gﬁkoiéjpcﬁi}ﬂ%jt {0 1S RURRL S b GarKlia/ )0 i complesmavierdin kKVA),

aryl and cycloal kyl. "Aryl" nmeans an aromatic
nmonocyclic or nulticycl.d ' QERA LIS Y tlabwsitages
a powdg lagloscd oLl o dplion i E ek B e oo

about 10 carbon atons. The aryl group can be
or curtefts, andlother shbsactaristi€d wi th one or nore "ring system
substituents" which nmay be the sane or different, and
are as defined herein. Non-I.i mting exanpl es of direct the
[0029F Y1 ¢ &p@r@g@ﬂw(yb@umku 108 indéigpteshythe saoirpBenfithgan direc
Heteroaryl " neans an aromati c nonocyclic or ;
. multicyclie rin ' jesaineh mbavs it irclaboafirdtset o
switchgeags ‘Efﬂsl% tﬁroéﬁéqﬁgglﬁgma% ut ld5 tg%about 10 ring atons,
in which one or nore of the ring atons i RORM "remote
modegytraferrediaras ¢hodad modesy 1%& &S %ﬁégﬁﬂfﬁ‘é’ggsggjﬁ or 088
sulfu!r, al one or in conbi nat! on. Preferred heter ar)ﬁa hen the
modeSOM R ThebGitkolferted apepates f onaigh thtedesal opesating modes 120 W
heteroaryl"” can be optionally substituted by one or N
., ore “ring syst 1Pk $rol Bhin@hnde Yor loehdrisigredsrirom the
SWltC]é%eaHiSYSftS%Hf?ls réoﬁgk %ﬁ@igs&nggbﬁlngd herein. The prefix
aza, oxa or thia before ,the het

roaryl..r d 40.
utilityt drahpaity 2@ a6 emyoffier PBERGE SRYGY fted el o iths S Failféi Toa
respectively, is present as a ring atom A ni,tr,o?en. . ontrol
The 3LABLES 6@ fRitRINGdn yirenivte bperating ondes i 38xWhends freriae ©
correspondi ng N-oxide. Nonlimting exanpl es of ). The local
sui { abl e _het gr S isetle othyt auxtsitel source). 1he loca
comnpiiids ST P i < e e

rimdinyl, pyridone (including
N-substituted pyridones),

i SO olyl. I ' fi ode
modai2Bangludertiot il pPOREEBONS {21 PR Gos ey pREfLy bperating m
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl,  pyrazi ngl mode 126
122, B hidaapivle ragubpesag mdde 124tand apeak/havers ARGPYRS ’
I'mdazo[ 1l ,2-a]pyridinyl, imdazo[2, 1-b]thiazolyl ,132 ”
..benzof urazanyl ,iai HRabid satdeperating armdey132, a pea
Whll%gwgmtgm%séapﬁg%%I’a,nqﬁt%]h?gzoI yl, tﬂi enopyri dyl ,
qui nazol i nyl, thienopyrim dyl o ol 6.
shaving eperaiiyg inege, 134s é’a‘g AR &P‘Pﬂ’%ﬁ’"ﬁﬁﬁ% %%ﬁflﬁ]ﬁ%ﬁéﬁ’le 13
1,2,4-triazinyl, benzothiazolyl and the |ike. The term
"heteroaryl" also refers to partially saturat
[00305! er Badly bf el letalemdsanivtasperiting 120 an 1%% corresponds to a

tetrahydr oi soqui nol yl, tetrahydroquinolyl and the
pord R K gy S b e o Py
tat gt s v PG  1F ST ApBuPapis fidared 40, from
i i S e
the gé@gf?%d]egﬁﬁféf%b#ﬁﬁﬁ&%r aecarart cantoied. pThe defilimode in which

al kyl aryls conprise a | ower alkyl
group. Nonlimting exanple of a suitable alkyl aryl
group is tolyl. The bond to Hﬂe parent noiety is
through the aryl. "Cycloal kyF*" nmeans a non-aromatic
nmono- or nulticyclic ring system conprising about 3 to
about 10 carbon atons, preferably about 5 to about 10
carbon atons. Preferred cycl oal kyl rings contain about

oy



or non-aromatic ring system which, for exanple,
repl aces an avail abl e hydrogen on the ring system
WRRMWg/0est em substituents may be the same or dPET/E8BNE/045802
each being independently sel ected fromthe group
the ity cempany @0 ishkieltp pabkideyll, desirsy Pykver.ahy lutility company circuit
heteroaryl, aral kyl, alkylaryl, heteroaral kyl,

break@t &5 R0 kil iﬁel %/iﬁ?:?gi?@gy Jb?éal&é@?’(% ;(sycﬁ;elgl?,/ g@%i{@%ﬁy l)perating

hydr oxy, hydroxya Xy, ary
a , aroyl, halo, .nitro ano, carboxy, . )
Inod%ﬁéixgﬁgg%gﬁvrgpgpypgigg%} 15 onepihg ddepd mrastesyli20, since in the

al kyl sul fonyl, arylsul fonyl, heteroarylsulfonyl,
norml leyadetthe swaichizedri systeed @ ionstyetiving atyadifyals Fdm outside sources.
het er oar al kyl t hi o, cycl oal kyl, heterocyclyl,

The proteditve k78, W 1 etermiptd wHEN: LY e Y 9
N, YiY 2% al fﬁﬁq\?}[\\(gw 86-, Y WEH@BEHGZ‘#@%’@WW 201s
wher ei,.n Y. nd Y2 can be the sane, or different and
pr"p%{frl%p’f‘%@‘ﬂgrﬂ]j”e‘%sﬁ‘? PVt suah that the switghgnas syaae K paremain in
of hydrogen, alkyl, aryl, cycloalkyl, and aral kyl.
the nomhalporsyatingmedo il oewhttireayhapswentram thesitiay @BRIpahY is outside
whi ch sinul taneously replaces two avail abl e hydrogens

appropidi¥Setpinds @ﬁﬁbl‘fs@feﬁﬁ@gﬁ% ?Qigﬁé QPfich il?('ﬁcgl%g B %}é}%g% g%?oblem in

a ring system Exanp 0 ch nol ety are net
I OX et hyl enedi oxy, -C(CH 3)2- and the |ike which
the ﬂgg'r?fl%‘?gt i Q! tﬁﬁé’l%‘i% ,CO?C’%F‘H%xaan e: "Heterocyclyl"
means a non-aromati ¢ saturated nonocyclic or
mul ticyclic ring system conprising about 3 to about 10
[003%]i ng Ast diseusspd Etisherdiejoapthetcomtiotenb0 stitthes frogh theqidimal
in which one or nore of the atons in the ring system

operatifigafiodd EPE RS ather 10chPmosaneny %%ereﬁf&moﬁﬁ N30 P8& certain

oxygen or sulfur, alone or in conbination. ere are

: j.ace oxXyugen . a or sulfur_atons present in the .
"“ggérllﬁ‘#gg)s@gst (ERAH R PRl qQsre Ad 4 Sipction in any of
to about 6 ring atons. The prefix aza, oxa or thia
the logak ¢y remotie msies 130yaaidyli 30; iotherpneferresbembodiatens the @8tial subset
a nitrogen, oxygen or sulfur atomrespectively is

of maoiee senhigstiR donf@liet emogéghges gﬁ}einas ﬁggﬁg% %‘S}(Mgdﬁi’ibn sbR%are

may exi st protected suc r exa

= et e - N( Tos r.ou the |like; suc )
prograls M8 storloliihe paislful B ipdin cBrE 3 ihads empliyed Tha is, the
.Lnventjion. The heterocyclyl can be optionally
speciii¢,pirer-in pasd S8yused at any given time dgtesyinasthosutist ¢areiles 60 and
which may be the sane or different, and are as defined

switchigae kysterh ) dvietdondigira toSepdrate AtRM e tih %emhs of their operating
het erocyclyl can b€ optionally oxidized to the

' N-0xi.d S- oxi de S, S-di oxi de.
modeiglﬁé | Im { ?énlgg%%%“&g‘s gevsmpy Qﬁﬁrgnﬂonocycl iC
het erocycl yl rings include piperidyl, pyrrolidinyl,
I perazi nyl, norpholinyl, thionorpholinyl,
[0032f, P Fhe ceRtroller 60 usuailyramains indhe abxmalodnerating mode 121 unless
t et rahydr ot hi ophenyl, lactam |actone, and the |ike.

and unitil ssbhtinee setheaititily cbaipany 2065 ehsbletieBréeak @hfﬁ{iemfﬁdwer for
systens of this invention, there are no hydroxy

. at -adjacent to a, N, Oor.S as

the lofl 8B e e TRAR T ARy 3Pl B Shiveip8 ingap S o0
to anot her heteroatom  Thus, for exanple, in the

enters Fﬁfh GOeFRnEY istandBy operatingieree 1a2+ bethaj latteraaedg ke controller
marked 2 and 5. It should al so be noted that

60 causesithermeility champamy sirchitdgealie? 8 Sesdpphandidagsd¥ahe oefset circuit
are considered equivalent in certain enbodi nents of
this invention. "Al kynylal kyl" neans an al kynyl -al kyl -
group in which the al kynyl %nd al kyl are as previously
descri bed. Preferred alkyﬁﬂlalkyls contain a | owner
al kynyl and a | ower al kyl group. The bond to the
parent noiety is through the alkyl. Non-limting
exanpl es of suitable al kynyl al kyl groups include

o, o -



whi ch the various groups are as previously described.
The bond to the parent noiety is through the carbonyl.
woe@ee476gl acyl s contain a | ower al kyl. Nonli nP€T/H§2006/045802

exanpl es of suitable acyl groups include fornyl,

breakereiQ/to elask, phaphy epplyitigpowet froreths gensetr30 toGhload 40. If
group in which the aryl group is as previously

the g@BS&3I00% i | b id -
LRSI ot BDEARADL R (kS (BE LNy IhEh 2013 MeBled o be
i ncl ude. ben | and 1- naphthoyl."Al koxy" means an

unabl R O R B e DARRE e RS Aoy ths Benset st breatter 80, the
previ ously described. Non-limting exanpl es of

controllier 68Isendd & osmpnduipstrictiig ihe geatdtdyyto searbop¥rating.
n- pr opoxy, isopropoxy and n-butoxy. The bond to tﬁe
parent noiety is through the ether oxygen. "Aryl oxy"

[0033E ansTein®éryhpifdle g4te lb%eiraﬂiq‘@“rh Be ﬁg@ @g@fm kpggvﬁgtg the cfiftailable

previ ously described. Non-Fimtin
' I e arylox r .l ncl ude phenox nd napht hoxy.
powchthd & ft i 3hBhR gpdiE Sl RPoirgn 1PRANGRARRE event that
oxygen. "Aral kyl oxy" nmeans an aral kyl-O group in
causes Eansitien dioan Kyd naymal ppesating mpodw 21 Sty the fteiroptble rate
Non-limting exanples of suitable aral kyl oxy groups

operatih@ ridae henzypiexlty anghén tHéch%’uEﬁ’lBPBE theﬁégﬁgl‘t?isgt‘rﬁ)ég t}lf&bﬁyer

bond to the parent noiety is throug

. hi o.7. eans an,al kyl -S- group i ich the alk
acliveegii T RAPARLP] SbecdS disScilonel |t preget 1evel s defined
exanpl es of suitable al kylthio groups include
by dagstayad i the pheg-in p3ndt 8. oUpTh entsoing the interruptiblentate operating
noiety is through the sulfur. "Arylthi 0" nmeans an

modeal 24, 1ife c@Hiteolferi 60 phrF@ing J‘R)aﬁrt%/dns%roﬁpwhfchbatﬁe RYt ?ﬁﬁﬁgﬁny

described. Non-limting exanples of suitable ar

ireu 30483 K354 UG8 AP RV L Bp BRI 218 PR s o
"Aral kyl thio" nmeans an aral kyl-S- group in which the

the logd dramgfergths pystomersquipmeniyshe swislgeab syktendd, Igenseti30qnd load
exanpl e of a suitable aral kylthio group is benzylthio.

40) opératedndependehgy Banettie ﬁm&@ltdl?nliﬁagy%g@ftgp gfjﬁ&ec&rﬁkfné& 60 leaves

" Al koxycar bonyl™ neans an al ky

. el it anpl.e f suitabl | koxycar bonyl

interr 0l e ey B )7 i Rt P itipe madho 121
bond to the parent noiety is through the carbonyl.

when thg QP\YﬁS/Wﬁth'thﬁém4énodoygerexcg{dsthg poeset level.
Non-limting exanpl es of suitable aryl oxycarbonyl
groups include phenoxycarbonyl and napht hoxycar bonyl .

[0034The WdiidtHeore et paiRNBedlHaY g HoHEN 26 YT 8§)Eﬁtﬁﬁ[ B 0ntroller
" Aral koxycar bonyl " nmeans an aral kyl -O-C(O - group.

2 ld o g 0 i t.abl e aral koxycar bho
60 rerie 18 B A0 ACR Beltunds 1242 Whiel R B SRaRonty from
iety is through the carbonyl."Al kyl sul fonyl" neans

the utilffy gp nrs@@eynt%g%hmm@a@fh@rp@mergpmlp slegranded bydheé ipad
whi ch the alkyl group is lower alkyl. The bond to the
exceepaometmatineiny thieskidldo 0 her et Sivhd O6Bidrs, thAewhieolEBY bnters the
means an aryl-S(Q2)- group. The bond to the parent
LeoYmhSe b I . .ohe term "substifuted’
peak PV EDippd 176 iRe M actitel PRlin bedRen FE RaBighia bt Sicasta

. at is replaced wth a selection fromthe indicated
portiog of the Boweb fetwanderby thedoad 40 auenlicst byrihe sepsard, in addition
val ency under the existing circunstances i s not
to the prwerdirdadyabeing ipaovitlbé fembstid atilitywoniwayl 208 in a
st abl e conmpound. Conbi nati ons of substituents and/or
variables are perm ssible only if such conbinations
result in stable conpounds., By "stable conmpound' or
"stabl e structure” is meant!® conpound that is
sufficiently robust to survive isolation to a useful
degree of purity froma reaction m xture, and
formul ation into an efficacious therapeutic agent. The

- s g

e



form' for a conmpound refers to the physical state of

sai d conpound after being obtained froma purification
WQe@eoes6r processes described herein or wel | PRIIOS2006/045802

the skilled artisan, in sufficient purity to be

[0035]C et @htemll 60 RXits tian ranilgymibdell 26 edien tegower levels
descri bed herein or wel known to the skilled artisan.

L.t . shoul | so, be not e a@;F% Welll bél6w some other
demanged Eygﬁ? g}ﬂ%\/ﬁ‘q Wn@ﬁgg}%qegp}tg%%a e‘r%gg@?l notﬁgg t ext,

schenes, exanples and Tables herein is,assuned to,hav
defined neagnitiitle c (When subhas evsnt ReHBGEE conBRIEY g‘? Rt Ukt Ehfeypoewer

the val ences. Wen a functional group in a conpound is |
providt@'LRfle 28R S0\(@E in Litbar fastsins) uhel suchdirge ot hd gonsef circut

nodi'rfied formto preclude undesired side reactions at

break efr g@c ({) a:;l t fe&%{eﬂ%{jg 115(& YR tﬁ? Eoﬁﬁm%ﬁjrétéxﬁé ngél@é?h@ﬁndl QpRrating

€ protecting groups w
recogni zed by those w {h ordinhar

skill in the t
mode i311 The relative pereh centripusionn e b iy someapy Uind the genset
for exanple, T.WGeene et al, Protective Goups in .
30 in BEGRAL GhaMAb hesdes 126 88 vary daibergingNgpenytbe partigvder implementation
variable (e’ g., aryl, heterocycle, R2, etc.) occurs
nore than one .t ' i | iirdt® eastt 30 so
of thef e dge s P FONegTEhE AT ARSRE Afh, W eddo B A
its definition at every Qther occurrence. u
that tHeqrcezVer,contrébut&mfm@bﬁhﬁd%ﬁ\tY SAMPRRY izhtl% ﬁ@@?}eﬁf%‘dst%g genset
enconpass a product conprising the specified
fumishé&ﬂx%%ﬁﬁhﬁn% Anidigt sfeower estparedibyt the lasd 481 In agothay
product which results, directly or indirectly, from
onbi. nati on of C.f ] [ j 'é’ﬁ, g the utili
embogFEaity e s Lo BREGbade (AP caphl ang the uiliey
conpounds of the invention are al so .contenpl ated
compérer 80 provides ay rAMBPEE RAYVEr At BEFANEY herei n,
denotes a conpound that is a drug precursor which,
upon adm nistration to a subject, undergoes chem cal
[003630nV egisThdyereteanoties] 3 isahe inteanptiblsouisercrabng mads 132,
a compound of Forrmula | or a salt and/or solvate

whiclf_ﬁgea’%%‘s iy @W@ﬁg{:&%&;ﬁ aPIHRALHIR DI PFAY bgea@timg rfode 124 of

| a, Pro-drugs as Novel livery

Systens (1987) 14 of the A C oSl LLes, . h
the lovil BoGre 2D, seRt aater fody s W%F@%s‘?‘g%@‘?‘%&ég)% sig from the

Edward B. Roche, ed., Anerican Pharnaceutical , , .. .
utilityesiaphs viarthandniengeation Bnie28, That kigapl, wiieh infdicative of a

i ncorporated herein by reference thereto. "Sol vate"

. ITea | £abi; Gh ik grmatinebmtintgion of its power
desirg ﬂ@gﬁ?ﬁ%lﬁ% %ﬁégﬁg or %@e@%&iﬁ%@ml ecul es. 'Il'ﬂi s d
physi cal association involves varyin e f:dQnd
by thiand 4 mahe BSOTIPIES § REHLEERLRY oSy en HOgy i fifthfate
certain instances the solvate wi|| be capabl e of .
embddibats] e, cinmmueicatiphdctiesn teartdity corpany 20and the switchgear
nol ecul es are incorporated in the crystal lattice of
i i GnvoRel ne enoaRasesSOADA (System
SYS““E‘QF%? f%%bg%&og{eisgn dlds]hglvgﬁ(aébﬁltglf% vates. Non-limti ngy
exanpl es of sujtable sol vates i I ;
Contralyih bt AssprORES e, o py it §RefLBEBR BlEfperating mode
wherein the solvent nolecule is HO " Effec%pi ve . . bl
124, gesrittoltzr 60trearaptutheczirmal epewtingaodirbahfron thejgigrruptidle
to describe an anmount of conmpound or a conposition 1of id
3V, i Haf Globry thel uitility tohipang @Ot ikao longer valic.
rate %ﬁ?@éggﬁ@%t]h%s&?ﬁotggg%g t he desi retg thgraggeuti c,
aneliorative, inhibitory or preventative effect. The
conmpounds of Fornmula | can formsalts which are al so
within the scope of this invention. Reference to a
conpound of Fornmula | herei Ali"s understood to incl ude
reference to salts thereof, unless otherw se
indicated. The term"salt(s)", as enployed herein,
denotes acidic salts formed with inorganic and/or

. I r



t he compounds of the Fornmula | may be fornmed, for
exanpl e, by reacting a conpound of Fornmula I with an
wW@rwane476§ aci d or base, such as an equi val ent PERDBS2UD6/045802

in a nediumsuch as one in which the salt precipitates b
[0037]2" Tﬂ]eg)'%aﬁ@h!&ﬂﬁg Gdl 139 bbtheaermbtbnadgs AP alsceisisinilar to the

Exenplary acid addition salts include acetates,

ascaor bat es, at es Lbanad&es oflysinlregicese to a
local pgil shaydng Bmd%?%gg?meglttp :'%g? ég&égnphor at es, W

canphor sul fonat es, fumarat.es, igédroc

hl or i de
signal Frpd therwtititd eompaay 28k obhieirignal, igdicates gi’latnthp gipveeg ,1evel demanded
met hanesul f onat es, napht hal enesul fonates, nitrates

by the oA 26 Bis cRReaBN 36188 thieshelidondte sycls that ¢y ganggoller 60 then
succi nates, sulfates, tartarates, thiocyanates,

tol uengsul.f onat as;. Em%% 536t &0a8, the édl 4 justified.
deterlmm‘éel;?’mﬁa‘a‘il?f? aﬂé?‘?w’@gi"ff S Whi gﬂﬁ g?g general | y
Depenihig npaeispepity wBeGmEE s SIBFGH (e uilty company 20 can
phar maceuti cal conpounds are di scussed, for exanp

l e,
@ i é&%@ <&f infornfation| that daHowsilis contiatldn6 fo getermine that
provi h%lffr%ceu iecal Salts. Properties, Selection and Use.

2002). zurich:  W.Aey NOEH S Beheheak shddugmaddeodnee the
peak Sﬁﬁﬁéﬂ%)s}é éBP’f"@é}at%chrg%S}e{‘(sﬁiftfq%?@f@’ga( 1 ;p 1-19; P.g Goul d,
International J. of Pharnaceutic 1986 . - : ;
signalAinatertbontitity compame2pipramQEddr ehiel heitiigd b .:béak shaving
(1996), Academ c Press, New York; and in The Orange
. Kr 46128frigeDr ug Admini stration, Washington, D.C. on
15 1o %%ﬁgll} I\;/:\%bglirte). These di scl osures are incorporated
herein by reference thereto. Exenplary basic salts

incl yde .a j | ¥ is thBkRporbabhsilisyopemting mode 136,
[0038;odi g‘ﬁﬁ@?ﬂ&%@nmrgﬁégggg?gss@uﬁtsaI ?%0 al kal %epeart h
nmetal salts such as cal cium and ma i t that
in whit hecngiames (b abeg (o EoBRHOPEY TR o 2t e d SAS tha
as di cycl ohexyl am nes, t-butyl am nes, and sal i]s with 11 be
poweRBhElOtAgcdail By cbnpanpRgi(or the, power gred)afer WhiEh) th gustomer wi
Basi ¢ nitrogen-containing groups nay be quarternized

paid. 2%%9\{1&19126%5%3?;& gﬁfﬁ& PURSteahbids 15, itiesntreigo amdteiting from the

ori des, brom des and i odides),
di al ky] sulfates (e. di met.hyl  _di et j lhased upon
expoRtibfuiilis PTG TBAGS n3G.4] AT %8‘5}"8.“%&@&?}‘?%6%?? 6 based up
stearyl chlorides, brom des and iodides), ,ara

kyl -
one d3h&esgriAs Gonbtrzytilitardnyiaeyelh YWpes gy ’tixg gyport-to-utility
Al |

ot her s. such acid salts and base salts are

oper%gnr{giﬁﬁgg AES lp(?thpcﬁéfﬁggﬁicg elrcGRrdalRE 80Rhdlthe usititt sompany circuit

€ scope o Invention and all acid and
base salts are considere uivalent to the free forns
brealegdr &Sh@e@&ﬁeé%@ﬁ&%ﬂe% " for purposes of the
i nvention. Conpounds of Fornmula I, and salts, solvates

and prodrugs thereof, may exist in their taﬂtoneri%n mode
[0030pPr M Af hasewanmlethodasfapesatiateindhe epag-ter Rty SPAAIE

such tautoneric forns are contenpl ated herein as part
136 Zle ARSI, SOREm e Bt b@Portit pestarieed hoaieths genisat 30 to a preset

, geonetric isoners, optical isomers and the

i ke) of th resent c ou ' ' : &rorid when
fixed dhass ORBIREST S SrOaPUgL oy PP Sttt e

as the salts and solvates of the prodrugs , sucqgﬁ%ahodthe
the dutpseofitht gense B Oecticsedslasal lpad SGAHERRTES ¢ 3 BSHE® ’

various substituents, including enantioneric forms
operalii6 ALITRE 8 listerBYRNtHemrb ittt wbsutricity s yndieeetpd o the power

carbons), rotameric fornms, atropisonmers, and

di astereoneric forns, are contenplated within the

scope of this invention, as ?ge posi tional isoners

(such as, for exanple, 4-pyridyl and 3-pyridyl).

I ndi vi dual stereoisoners of the conmpounds of the

i nvention may, for exanple, be substantially free of

ot her isoners, or may be adm xed, for exanple, as

o o



The conpounds according to the invention have
phar macol ogi cal properties; in particular, the
weepoettes of Forrmula | can be inhibitors of LPXIZUS2006/045802
__TACE, aggrecanase, ADWP, TNF-a, ADAM and/or MW
grid basddvipton, the devel of dsphet], 40t drel ihewephtionopthevictest 30; although the
phar maceuti cal conposition conprising as an active

outpht 96 W&t Gthe ®enb@3s h116WEd §& FRHAR @épdﬁglgfﬂg‘hﬁor}loahrho, the level of

anot her aspect, the 1nvention provi
har eutical .conposition of fornmula 1 additionally
eXpOEtgar;ﬁT?acgﬁlﬁé' FﬁIn‘FlQ%an%ﬁ%t- phar naceutical |y acceptabl e
carrier. In another aspect, the invention provides a
met hod of treating disorders associated with LpxC,
[00461ACE, Thgyeprirellea$, is ABpiRned b that akyPemotfeiie dB0anyierally takes
conbi nation thereof or any conbi nation thereof, said

precd®@hb® dvEeOiRNb&41 Mo A& . St lﬁi’tiiﬂgntt{i?e fodafhbiRdl rhgﬁl,ﬁ If%ﬂ upon

of such treatnent a pharmaceut’ical conposition

. ri.se herapeutically effectiv nmounts of a
recoif R SERR B My Sombay 4Eusseq Ffuerive <aupaller 60 enters
. the invention provides a use of a conpound of formula
into thefappraphiatereemeigonade 130. I aketneerembodiments ather prioritization
di sorders associated with LpxC, TACE, ADWP,
scherB@gtatBOdEPloytdr-a, MWPs, ADAMs or any combi nation
t hereof . The "conpounds of Forrmula | can have
anti-inflammatory activity and/ or imunonodul atory

cti gt . C useful ip the.treatnent of
1004817 o b ebnfiRfirilihe SRutiBERsvifem 0 o6 16 \iRtsc e remote
haenodynam ¢ shock, sepsis syndrone, post ischaemnic
modes dgdlangs] h thepentyollerdiOzapeaiflaajly sbsceantials thenfransfersrand other
meningitis, psoriasis, congestive heart failure,

switchirtyf @fdratichssefhe TircapBreakicds 80aH 185" ENRGE bRt lﬁé’%? tifee types of
such as cutaneous T-cell |ynphoma, diseases involving

' LS, i ne disgases, .skin.infl tor o
e PO B TS B8 B LT B it
di sease, and colitis, OA and RA, ankyl osing
compapy sHGVit breakep 88 erateversadiinrardesto change ts: powessource providing
di sease, ureitis,Wgener's granul omatosi s, Behcehe

powetlts trslead 3Dpgaraslysa SloBel @aRsitiSALGALRPSI Soft load transfer, and an
pol ynyositis, dermatonyositis, nultiple sclerosis,
openg-ﬁhﬁiibﬁ%angfé?pl ex regional pain syndronme, radiation
amage, hyperoxic al veolar injury, periodontal
di sease, H'V, non-insulin dependent diabetes nellitus,

ystemic | upus erythematosus, glauconmm, sarcoidosis, o
[0042] o&@l‘ll‘] respsel todha closefl [rapsition tansiern dpsuiransier Begins in an initial

dyspl asia, retinal disease, sclerodernma, osteoporosis,
operatingataté frvhidteeitir ehapeinset cirofiabedaken 30 eeteduflity company circuit
stroke, cerebral ischema, nephritis, hepatitis,
It r ' ' Si aveol iti.s .
break B S UbQRE RGBT ABFOUS: b P AR 4B providea o
% ulitis, allergy, seasonal allergic rhinitis,
the lopd ¢ copmsisdromm anly O of Hecgansat 3G euthe widiyicompany 20. In order to
di stress syndrome, asthma, chronic obstructive

allow ploswnaf poiti cirariebretkiP)R0aindl 85 attheramicttirfe, the cbtroller 60 then
contenpl ated that a conmpound of this invention may be

: i sted,
contrdff e et ol 8P i WerREEr 0o TRE ndbnabAftu S, STARERGL bR Plipse anete
fih activitita/ arid can be useful in the treatnent of a
of the gepsehquiput; yaliage; matches thasginsgrigetsrs pleibselectriaity prpsantly
_positive infections. In another aspect, the invention
receivpd diin dlse atilityt domipafy 20.e[fahe mgitial phanting staté Badne in which the
conposition for treating the disorders associated with
LpxC, TACE, aggrecanase, Agl\é:’, TNF-a, MwPs, ADAMs or
any conbi nation thereof, sai“d nmethod conpri si ng
bringing into intimte contact at |east one conpound
of formula 1 and at | east one pharmaceutically
acceptable carrier. In another aspect, the invention

1 o r



This application clainms benefit of U S. provisiona
patent application no. 60/741,970 fil ed Decenber 2,
wQo®3/06B6&at enent Regardi ng Federal | y Sponsor edP@QReES2066045802
or Devel opment Not Applicable Background of the L
utility &&iﬂg&ﬁ;& 20 islgro'%ﬁcﬁhg afiftht Pewlen ve the load 00 thigengrt d9datnitially
Invention relates to swtchgear systens enpl oyed to
contr t he upl i of . the Qhsaot 0 a
off, th¢ B%r"jhf‘d @oa‘gﬁtég%aﬂgﬁ?f P’}(Pegﬁdd&{)[ ar E f‘g ltflr))ar i , gg contr ol

panel s for such systens. 2. Description of the Rel ated

Art [0002] Switchgear systens are w dely used .
[0043]c us tAfiren the @mpntiqfithe/g@m%aﬂinéa}cfé%ﬁ tgstpé\%fr? a g%ﬁ&“ of the
and when electricity is provided to the custo}rlrerg' losed
ili b0 MHeErcuit Bredlerahammay ongimaly ppes cag they boelose
ut111ty%§§%]§g$'her power source(s) that are under the control

.of .the,cust oners. ' hgilft) toafpaBy ciruit breaker 85
resultige df Bt et RSB A § RREKE IRy el o
provided froma utility conpany, .that all] of.,.the
being elosed sinaultapeionsliyr g\ ¥ EANTAYRRES Sﬁ&@?b%tgﬁin% EII oOpR3pY 20 and
by the custoner (e.g. a gas-powered generator), or.
the geh%“@ts 0eh88lippIgirg/piwer i thtllyad4@irdbd gensah30ds preyiges power (o
of power sources. \Wen electricity is provided jointly
from nul ti . SOur: 40§ .h bouts EROEt Bl ket 80 and
the g GoPbagy 2 SYERHIFR 5o HREoRENOF BIRE tRueLReT!
electricity that each_ source provides. . . :
85 ha®vbearhejesadsios aapasios] @lgine R ertatapag priginally closed is
electricity that is produced by their own power )
openclOWIRASi A irftialhgatetdfldpeyatioonhanyility compeny gPivers Sugplyng
whi'ch the customers are paid. [0003] A switchgear

all nSp sy PRI ths IRhE 1D, Bier WRSHARTrehR A poiveyfirshe load 40 is

ity conpany to the custoner
| oad, or froma customer, power source to the |oad or

beingtsaprliedby e genset 39, ¥RV By sel ectivel y openi ng
and closing circuit breakers to make or break
connections between the utility conpany, | oad, and
[00443USt TNEISOR |padaansfen issmilan ta theortosadt irasition WeNEHCE gKePt that
Swi t chgear system an outside power line carrying

el ectri.cit jth | PIRARYs 8¢ af@ 856l cloged is longet.
the p?ﬁ%‘f%ﬁr@@el%g gg‘gh%hﬁdrdéltdrg??cuit bSr eaf(ler, and the

custoner load is further coupled b ' i.L
This gieaxte s BSLEID BIRE o0evat iy ehfpE itkdive

an engi ne-generator set (genset). \Wen the first aind
contrifeRRg of power by hheatilitscampant 2 and thsogriset 3 tg,the load 40 so

supplied to the load fromboth the utility conpany and
that tfgfg :E}Figg%a{i @8?{;5 BQQMIEE caf %‘égﬂrasét! ofif 218 theeresupbwarsoyrosvean be

['i'ty conpany. Wen only the first or
second circuit breaker is closed, all power being

phasedipl i ed to the | oad cones fromthe utility company or
cust oner power source, respectively. [0004] Not all
sw tchgear systens allow the direct couplin Of\XE iransition
[0045St oAreliirg censfes puthepeo trangitinn fransfere oﬁ%ﬁ OlfB\kRF open tran
grid. Indeed, early swi tchgear systens avoi ded the

. i Bd Qe bchRers 80 M8 04s tmitiallg closed is opened
transiér{gwl%lg@é%%é%@?? was desired to switch from supplying

outility c an ower. 1o the : ' :me in which
priordasieser Op B tiebcitat palol shAGR aBuRR dert of time in w
was acconplished by first decoupling the r.source "
no elebaicityafiows frpnnttie yiilimompany 2;S>owé1rt%€ @epﬁ%oifﬁsT en transition
| oad before coupling the other power source to the
| oad. This basic transfer node (called "open
transition transfer”) typically is undesirable insofar
as there is at least a short_period of tinme in which
no power is provided to t he-4®ad. Further, sw tchgear
systens that are only configured toperform open
transition transfers do not have the capability of
coupling the custoner power source to the power grid

N a



[ 0006] However, in order to provide for closed
transition or soft |load transfers, the conplexity of
wo b@7dessyn of a switchgear system becomes gr eBCT/¥S2006/045802
increased. In addition to controlling the tinmng of
transferchaspbeidispdyantage of imdudihgtayeerivd efiiteldn @ekiek she T0ad 40 does not
sw tchgear system nust additionally control the
recefRQI @By Of the customer power source so that its
power output becomes synchroni zed with the power of
the utility conpany power grid. That is, before the
it ear,.system.can ¢l ose, both of the circuit
10045 - BRSEAITY Rph uio hFrsbriant s greionty hecee piccutasbiethe
directly to the power grid, the switch gear system
contraller 60coparatior in hay of the @oetgeney standky opearating niede 122 and the
providing electricity of the sane voltage, frequency

interAplibd At oﬂ[&g%iah%]%o&&el?ﬁﬂ &fd [32E4Y RchQéQi ?I‘Fglxelki%ﬂ?/ﬁﬁ‘& of any one of

power gri d. In addition to the conp

) iated with_.perform ose ransition or soft

the oS e indians oo s S0Pt e ann thg Gpenisonaition srepnks, although
conpl i cated because they are often designed to perform

the opgn trgnsitignttrans&frds seldom parfarnieel vit showddrgeotedehat a full transfer
switching status of the circuit breakers) only under

of thé &sddeddes5iRe obbie@ith 28kt R e Jz%ﬁk sgéﬁﬁg'rﬁodéé %azpﬂf;f 4 and

switchgear systemis often designed to~nmaintain

i.on bet t utiJity. conpany and the .
the oFGIPSELNTR AP, LRSS Uhd AR RS b terer giterent
. break this connection when there is an energency
switchgigipparaion died erocagds ironunidpetatingiptariy wibek only one of the two
unavail abl e, in response to which the sw tchgear

ircult\aésler i i i
cireuBIaEIe 50UEA 051 O L\ AT TR PG oo
L T R R YOS

curtailable Pomer) oper ati ng node whenever the anount
from ¢he Hrststate b9 the Secomd state, thd ContyolteyGastifl ewsemmsrately control the
certain level (or sone related quantity such as price

operagivaefdhe gehst BOIs0 thevied dutpf VWY%F%%@S?H%%M% angle matches

conmpany provides a command to do So.

[ L] f..swi tchgear systemis designed to
that Ogggé g{“&g@%oﬁﬁi% ‘{qﬂgyﬁf’maﬂy Qorrpany supplies all
electricity required by the load in a normal operating
node _unti| the anmpunt of electricity (or total
[00474 o Refetring stiblsto)Figyss ddanda2 dbe magmotyei4 b thet opeatoh interface
time the switchgear systementers a peak shavi ng node

panel 0 apeimindos senerat 8oB®ard MO dakes o Eégrﬁﬁi@? rABOHE $Reses a serial
becone al so coupled to the | oad. The custoner power

4 t ' itional. electricity that . .

comuH A 60 BRR) EROREYy ARl Gt Sombcation v
SW t chgear systen1is desi gned to al |l ow a custoner

66 bepyrparths sontellenot apphe epaatoriinterfacopanelt Thetealsoiien screen
grid, in an export-to-utility conpany operating node.

graphidsrmotee 1420mhichinchfige 86fisxned RifEcontIIHES bp&atoh f the touch
performcertain transfers or other swtching

[ -ondy in.. onman Qr,.informtion
soreetP B2 LAY o i 0 derloB L BRBTAR b SRR . gl fins 2 mos
Desi gni n swi tchgear systemto operate in any one of
of the;opg %Bg?fgﬁqed@a%g@@pd snables meenitaring ang piocessirg information
conmands or other information, further increases the

withircthepoagiollgr 60, inbhidivg holpkeepiay Tueeods0009] The
custoner configures, controls and nonitors the
sw t chgear systemvia a conputerized Human- Machi ne
Interface (HM). A common t hodol ogy for progranm ng
the HM sinply creates an &€ctronic version of the
required discrete neters, indicators, and swi tches
t hat woul d have been enpl oyed with the equi pment if
there was no HM. The user experience and interaction

s " o o Y

e et

oy



depicting an action of the electrical swtchgear. A
preferred enbodi nent has a third section of the screen
wo 2007dé4sp8 ayi ng operati onal paraneters, such aBCT/UR2006/045802

exanpl e vol tage, anperage, frequency, phase angle and

[0048] POVl ﬁ@gé Q5 frhrd MBdeleeaun] t42 yndadidgreopupipddy o dasa bys 146
A manual 'y operated device, such as a touch panel for

... exanple, enables a Qfest dirl bk Fabd bliy/146, as
VWﬂHnéhePﬁ%ﬁg?lmﬁgkgﬁyapégﬁ{ﬁgﬁ%ﬁg%ﬁ%£%§ﬁ$?5n1the oper at or
interface panel for the electrical sw tchgear.t
shownfie Fgurm? hes et indisnta b BLEIEe OLLONURBL ARy, betyysen what
a preferred enbodi nent, each of the icons is

are seﬁ’a%&t@léﬂ h%ﬁoﬂ‘fn‘gfbr@?ra@ﬁﬁﬁ?g inogutes dhat intedredate ovidaane pother and,
I'Ssu only fromthose icons associated with the

therefq?rrgggsp%?l}rl?yﬁgggrfé\é@n& cfacﬁ] eﬁﬁic‘éﬂSn SRS (hRlmSdnles.NHe&ever, the

ractrve state nmachi ne chart
control is a paradigmshift in how infornatiQn
interngirdatebue6s and dhte busek46:31¢ AR 8¢ FEEMDIqTY f Ay Otig, of @ number
a sw tchgear system Since the sequences of operation )
of difiBF&t RESSEBE SsBMindcasiont elinfacdr precediaes thagallow for the interaction
i nexperi enced user readily perceives what is going to
._happen n adparticyl ar . i:6e0i-8i0n5heRs Abdlesawih vge another.
and 1ngqgr§%9p %%&W&ﬁ%&&%ﬁﬁg&l}ger S azlge the results of
-their actions along with all subsequent reactions. The

operator interface panel shows t. is_h ' icati
[0049%achAs skewafin Figite i ﬁ%ﬁh&gw%g inp o ERH Yidting application

automatically displays the rel evant system status so 10
soﬁwﬁﬂéﬁongﬁEﬂsCm.Vméﬂﬁhé ipdaig-irheard i isreonpladgiorthe svitghgeny system 10,

correctly. If at any point in the process the user has q

. L ke a decisi o, AkQradeimel 80 hapaoedss to the store

Pamcl‘:}f%&ﬁ&@%{ay Iﬁ)z%g%??’atﬁ tea) igﬁagl&{:%s and rﬁs hows what will

happen for each chai ce. The ysel. doe le th
applionionofes e PHORTAMS A4 R RAPA ST BB Emb 148 enable the

sel f-docunenting. If at any point in theprogess there d
operakdt ifferfies pafel SCansicesomfothatiopslaing (o 6RIENR & &%&%‘l an

i ndi cates the probl em and shows the user the choices

hey ;havs, Ly b ast ' bdls dfopdeative and also to
remo r‘Pé?‘e c?‘?%;l?@’ﬁ%@?ﬁ?&%&ﬁﬁggﬁ%ms] Fl CI;LéJRE 1is a

bl ock di agram show ng. an exenpl ar fhaur
accesohariogs REVBBRGHFTTO LOESTUEHEE Ve N DAL S ARt of
the present invention, which is coupled to a genset, a
| oad, and a utility conpany; [0014] FIGURE 2 is a h of the
(0050 ockyHilagtiahe abeassmy sdivanepeogreuimias, fop PR 878" ©
other information that is enployed by the sw tchgear

locallsééétrrgfﬁgt%%dw %@%an& l1GREScRbe Ve Ridesin tie software modules

ntations of a succession of display screens

produced by an gperator.,interfa 60 onl
100 ot 1101 ecoBoTiEn et (b5 Sras Ce i uneRE R, ccafisher 6 only
the Preferred Enbodi nent [0016] Referring to Figyre &é on
caus® GeRkiighpanl systened o opbrasevn & pgsgt of aSe APEEALINE MOodes Uup
typically is coupled to a utility conpany 20, a 3 red
o dE0 - tior 3terfabe paeled e cThoseatignadadre generate
signdff OBl il gt 1REORber 5

tood that one or nore

addi t i onal nsets 31 couyl ' H58n bhait 58 that is
by theummicnbm SORBRTOSBHERS 146 20ar G e ParicRka L k¥

The switchgear system 10 operates to deter.mn ne wheth
insef@b@ito itigd dperbrovintentacepenel yITes i Ahe 2PN GRG0 SO LG P? ams 143

the | oad 40, whether power fromthe genseh 38%is bset of all the

| _oh Lha 408t BB Yperativnesfitae cpnweHer 6@ o & Hebset of 2

ofm%é%%gﬁ?%ﬁi?% provided to the utility conmpany 20 or

nore generally to the power grid to which the utility

conmpany i s providing electrizity. The swi t chgear

system 10 is coupled to the™ttility conpany 20 by a

power line 26, to the genset 30 by a genset power

cable 36, and to the |oad 40 by a | oad power cable 46.

The genset 30 is aconventional apparatus having an

Y o ~

o " ~ o~ ~ o~



utility conmpany 20 (or power grid) is coupled to or
decoupled fromthe | oad 40 and, dependi ng upon the
waeearnes76§ t he generator circuit breaker 80, tBRCHOS2006/045802
fromthe genset 30. The circuit breakers 80 and 85 can
Jocal nPGiePINA Rt indilel Wreperafondi(f 21130 thapese péssily, for example,
C

ommercially avail abl'e devices, for exanple, the
Mast er pact unj ver sal o G k ®iode. The exact number
operatifgbe SrulFb S ihaF xRl G Mofe. The o
U S. A The exact operation of the sw tchgear system
of modes toovticbtheé eperetien of thaucantiplles @5&% resirg a V@Ele epend1119g upon
di scussed further bel ow.[0018] The operator interface

L RGAL B theasviltchipeaysydeath 6. Haweaverh ascertan eathediments
thepa@%ﬁfz{gra%glhgpl aying informati oyr% to a human user and a

manyal | y operated deyi VA @¢ay of the
all theafiablgdorinan "aoef iy S, b hooREa g B RABTRI Sy
device is a conventional touch screen in.whi,ch the
operator intetfhge pyrel athen afavizersals plag4n ceitis Lt
detects a | ocation on the screen that is touched by
the user to select an icon displayed at that |ocation.
[0051] "€ ‘PREpAéMtoriinteefacapangiatieserses amymber af furelions drepables the
]personal conputer with a standard touch screen, a
., Jenory 54, j.nput /g hf Bdnd, including selection
SWltc}tﬁEGEé\%g?rﬂglduﬁ?ﬁ%!((, g%%%,ﬁﬁgll}éﬁagyl é\ﬁrﬁﬁ %?ocorrput er. Tﬁe

operator interface panel 50,is coupled to..the .
of theclenired masie @oamatmyar&* see\e%tz%%ﬁ? R BReIiaiUHF% Pé‘é?m‘?’ﬁés associated

communi cati ons across the conmunication |link 66 can .
with tRECGREEHRS BRI N8 additany tenepeviton intenfaes panch) moRiigwrimportant
protocols. A plug-in card 58, that is inserted into a

operaﬁg'g}/I p@{aﬁg&nresc @%n@ég%@@oﬁ BEHRI RitdHYetf §At&mPANald didplays those

at ‘stores applTcation software
prograns and configuration settings for t '
paramsfionte ewppeBiEa By exicer G150 46 185 VIAE0 ohifis %@gf@‘{’ﬂg@?@é face panel
1, the controller 60 includes a central processi ntgW
that eHfble thEBbbrabit toanammblyysetott famdionabppiiens. t Phefatter two operator
protective relays 70. Additionally, the controller 60

interf%g%&mﬁ%&{s%@w&é ﬁbﬁ%ﬁ'dﬁh’é RUERUInvEAti&). ports 68

ating e circuit breakers 80 and 85,
and a variety of other elenents. The I/O ports 68
include a plurality

of anal.og i.nputs ' tai .
[0052nal deiehperSaisdien anoegrpY o P fie RieRion, the
di scussed bel ow. The signals at I/O ports 68 are fih
operd@biiteiesteanmel 50 eipertesoynder programi egntey! te @mprggcgdhg stags o the
i nput/output (1/0Q drivers 67, respectively. For o
utilit3z3 ?@gxﬁlgﬁ%%g hg 9854 40/ah8th&Pehst 30 @AY BNfekpOEe to that monitoring,

1e1ogic controfler comonly enployed to
operate a wide variety of industrial ] SH2le functions
comiTTaed FansiFens S0NENG Bf\?é’ﬁ%a T SLte 3p ﬁgcﬂgié oé rBae"rgar | g%ey 1e
of functions of the sw tchgear gl)éstem_ 10. In : i
assoda@ietlividh de sclduted nrudeaifl apera®ne iy dHiscopay Al the pgysent mvention
each circuit breaker 80 and 85, including both whether

A iIeUidd shaRbeRa®y @stpanese and thomer: mnfdrmative if
thatt?xﬁg)p}ggaﬁﬁrefrrﬁgrf%eiﬁmiﬂ%ﬂ r? which the circuit breakers are

opened or cl psed,  The.operati - ol ler 60
the mltirsints Qnegation elsthe SHIICRBCH Y g%ﬁ‘g?gbggxnﬁ gﬁ El'pur pose of
the switchgear system 10 i nsofar as it concerns,
whet her and in what manner power is provided.to and .
[0058] omRéferrittg partigulaslysaiicwes 3ry-Bthhdisgiydt ﬂ@cﬂpeéi%Br interface
to load 40. In addition to controlling the circuit
pane?ES% a1 d8P 10 $hiB seétihse artato haehire(chakts201 sddtioarié a control
e operation of genset 30 via a genset comunication
link 38, and responds to or fonnunicates with the
utility conpany 20 by way of %ﬁutility conpany
communi cation |ink 28. The genset contmunication |ink
38 conveys data to the controller 60 regarding

characteristics (such as voltage, anperage, frequency

o o o "

o o g,



breaker 80 and the utility conpany circuit breaker 85
over respective comunication links 92 and 93. The
waealzoeg7shput drivers of the I/O drivers 67 arRCTHR06/@45802

of receiving status information concerning a var eqs_y ot all
panel st PP I TBh A SsyS il neshiton st etire 204 Inaithiel preferred @EW e

current "availability, or engine speed. Information is

exchanged, gyer R el disphey Qfedrmwhich
three S%M"Sggsi %@%?ﬂ%ﬁaggfegﬁ%%g?gg g}si ng apst andar

protocol, including serial, ggr al | %J har dwar e- based
also indludensectivhe pertgisnto SBENSYHTAOPEIA et . One of the

conmuni cation links 90 is connected to a set of
sensors 95 that sense characteristics (such as di
[0054] VO! tROStatMRSRiagehaftrsectiem20) displaystagiaicanapiine spartipy Ciagram,
electricity being supplied by the utility conpany. 10
0023]. Addit i I st esta®Ohpr thiei statchgear system
201 th H%a?@#@({eﬁa@gﬁ%g{m%g%qy way g‘éf a di screte output
driver and the genset comunication |i : 3A-D, the
can assionerEmis carent Mede aF PPCIFHEH; 42 3“%?’%%1?‘1%5? h? grnéﬁﬁgggriers] e
governor and vol tage regul ator (not shom@. in t@hef[-l :on blocks
switchgs e caidbt @ ugh ohb ef fiwerapehiingitates 1 iggted by tppctgp bloc
nternedi ate control device such as an engi ne controIBéxth
d (89t i SAFERmssdd of eorhtion hr Fioad e
206@&%@@%2&@311%2%}1#8%% | uence the geﬁf?iet vol t age
regulator, which in turn alters the fiegl : £ 2BlocRf206 is
systent fseshamtreinythe o pyssamaRacdy HACEHYS %t??euaerfndc@g Ctpﬁglﬁ(gorgt put
vol tage fromthe genset. The commands provided to the
highli%l‘fﬂ%%% 180 streehhe depidting tht presently 8ries SBE-t o cont r ol
rinfluence the speed of engine 32, which affects the
vol tage | evel and frequency of the power produced by

he gen i i disarabdoniont 208 isdh¢ contrelrpanel section
[0055% tﬁls&%g‘?‘%b@@qﬁﬂggﬁ?ﬁéﬁ%‘?ﬂe 32. [0024] The

communi cation link 28 between t & SHtched 216-220
202 whieh displays \}C%ﬂﬁéﬁ?/ %%5“ Btpﬂ‘rf‘gess ({}ﬁgﬁmlﬁﬂdf c onpany to
provide a signal indicating when it jis essary. or .
assoclaesd wahl each @f the grspacteve @m@@ﬁﬂ?ﬂ(&ﬁksgpqgﬁ‘ﬁ pi icons provide the
requi renent of the load 40 to be satisfiegﬁby th%hi}db h
ensel b iRk ohNBe Yérckh 5Y wivichappn2@inghéo B e
opera%gsqereecﬁbq? rgﬁg?%n?rb(%l cation Iink 28 can invol ve any
form of anal og, digital, sari I ferR10€MEach iconic
operateneRsignaER ?“éipf}?ﬁazh%i HV¥6%§ Baﬁ hg S?\ggcglg% gﬂbségceoupl ed to
i nput and output ports of the 1/0O poris 68 at_ar
switch QiRRhi 1162230 isshioven Bikgrhor mpﬁm@ﬁipwb@al.e Oflﬁﬂe op&fating states
communi cation |ink 28 al so can all ow ot her types of

208-&%{?{6%%& A GhAEIeiH DOE thué Hedigestingsyationmthat rayibe performed in
|

y ‘conpany 20 to occur. In certain applications,

the utility conpany 20 ld 4 Oari BberifdR é8put only from
that qpiesatieiatc: aﬁ&engg/?}ét%fm%?ﬁ%% Bg?%\tﬁddéeég%gis t h(gkg 5 ensel‘tq) 30
by providing commands to the swi tchgear syste

the sivitcabuetonasedtiated vith Srapresely AR AR Bi5er ’P}lg{;]re 3A for
of the switchgear system the genset, or the | oad 40.

exanb{ig 2 s@@feﬁ%ééﬂ‘@sﬁ&n Fpgyaesictedandhe !'systdrn weady " epsrasipecstate and

Swtchgear system 10 incl ude software nodul es and

prograng. stared.in the Yi rafrligputf this
st §1& o1 ptghet g 4F PROYiedd el fofepotaiee

plug-in card 58 of the operator interface panel 50.
opmﬁﬁ@gSﬂﬁ&mare nodul es contained in the controller

menory 64 conprise a first nodule 100 relating to a

controller soft progranmable |ogic controller (PLC

that includes PLC control |logic software 102 and a

data table 104. The software nodul es additionally

i nclude a second nodul e 110 égat constitutes contro

| ogic software 112, binding sét software 114, and

configuration paraneters 116. The software of

t hesecond nodul e 110 is used to determ ne the

operation of the discrete and anal og i nput and out put

o s N — F A/ o,



the utility conmpany 20. [0028] The configuration
paraneters 116 include various paraneters and ot her
wal2aaoaoese’l by the controller 60 to perform t hePCT/US2006/045802
swi tching procedures in the various operating nodes,
[0056]' " i‘ﬁﬁg&%a RESvUkidisthitemBiiGne state dhart sepitionsyilt isdthe sygiem
and t bi ndi ng set software 114. The software nodul es
. 100 and 0,.and partj | AdispRuS St irpRd 41l outputs
monitqr §§FidoR 8&%\/\2{“}1&5 K ogr?(ﬁ#% g{sb{aé; ‘ngg)ﬁrtg]g 51091 ¢ sf%? tvare
102, al soenable nmonitoring of the electricit r QVi
of the tontasiterfGOoand the sueitohigeyr sy@!eﬁ%rlb 12 Wh tbF é(é‘ﬁeg 8?&9‘89’
produced by the genset 30, and the electricity
operat rl;# SRRk thdtAte pasidedbio thbipsesently totive gpeatingrsidiec e
[ rmati on about™ power being provided in terns of the
real power (in kilowatts), the reactive power (in
i | ovar,s he.c | Bodt Wi sfatdaaner aregeksible in the
[0057i<he @%h%gyéﬁe%}ﬁpgweﬁé "??ng’géﬁéc@’es an%l/ or phase %’t& es
of the voltages or currents,

nd. .ot her .
current nandeoeforicsatias the oareIpoRd e MSten {BZ%%O%F&% dn fhystate
Figure 2, the controller 60 can direct the sw tchgﬁ‘%r
machif¥ $hemba it Rignphese Simuitdreopsly, bpeyatenmpaesesers thashould be
Include a first set of nodes, referred to as "l ocal
.modes ', 120, - age displaeddd thomasitor
monitoigt it Rl BRI opelarfle TRERTe dlpIBe

contr er 60 operates in one
of the | ocal operatin

nodes 120, whepn. .t h i r
sectiopy$¥e and the manwal ippwls %Wtr?ée QWC@BWW&IC &lg @gﬁ) hgbgl?@ state are
other signals fromthe utility conpany 20 or any ot her

displagHH%hﬂ%nﬁﬂéﬂ(iﬁ tied betrdlymnel seetigp?det 30 and/ or | oad
0. The controller 60 functions in a renote operating
nodes 130 when it is receiving control conmmands or

ooy 355 SNt QTP R TR e e
operaogste B b o 2OF B FEE K RERATT 1 Rg5 R Bometer

a peak shaving operating node 126, while the {lermte 10 that
and RS assb3titédolithdhisactivetaperatptg $#ie ar afer &pWighgsy SHIgR! a
132, a peak shaving operating node 134, and an

has t\?fﬁ %%ﬁ%e}%?degfr#aké&@? REHAL2 NThERERuskS 6f bl ga)sefamid other sysiem

renote operating nodes 120 and 130

corresponds to a parficula nper . al 14 fle there are
clemes BEnaE Rtk Eu TR | HeTes P2aR D a2 g e

that results in a particular power flow fromthe h .
a mubftiifié by otherpystymafirametengthiabaan he displasied; thesg eatazpetg snown 1n

to the load, or fromthe genset to the utility i

n‘}ie%‘)&} wH 8 dfﬂ’?@n@.@tﬁet r&eNa&sd monitor mhienythe apparatus is

area%%ﬂ%%%eepomr soglrces are con({i}ﬁol | ed. The default node
) in whichthe utilirf onpany 20 is able to provide all
mth@lé@isf%ﬂr%bbropefaﬁ’éy&é?tﬁty company circuit breaker 85

is closed, and the genset circuit breaker 80 is open,

Is the normal operating node 121. The norjal .o i\n .
[0059Pde TRd apyeaareeatf theectiegn a2 lnﬁh@@ey}%‘wl‘sgﬁééng Eém Sate is
normal node the swi tchgear system 10 is not receiving

' QALK S hGies S@tt Seiag présently attee isvimdicated by block
Shov‘rﬁg%a@fgq%kggﬁﬁbe tS%ged tt'iif(i))gdet erm %e whet her the utility

e e e

normal operating node 121, or whether the power from
parahineraif Ok i gnpeaty Gl o i3 W A ppras R Bl OHE yol B amperage,

established by the relays, which indicates t?%£¢ther§dmpkw1br

' 123e bhglefdnawaberpfaver. Proenanmele wifithe seree
“Mﬁ%%%ggﬁyggkﬁgg%?egsgdiscg%sed further below, the

controller 60 swtches fromjthe nornmal operating node

121 to another | ocal node 120°or to a renote node 130

when certain triggering events occur. Although the

controller 60 is programred to function in any of the

| ocal or renote nodes 120 and 130, in the preferred

Y T LT - . . o



causes a transition fromthe normal operating node 121
into the interruptible rate operating node 124
W ypiroed768 i s when the controller 60 detern neBCT/HS1006/045802
the power delivered by the utility conpany 20 exceeds
the Gloge €ixeopdreting sta¥d)a witiels ehe beweth gehsesifeadeleliriciftiato the grid
stored in the plug-in card 58. Upon entering the

i ' ' . cont rol | .
of R RATES oY 2D CARRCA PRI, o AL B moitr
.CO ny circuit breaker, 85 is opened and the genset ,
sectir 5@2 i Vb#’é&%@? ag{lali thatindicages the directign of currenhBowdwgiween the

transfer, the custoner equipnent (the sw tchgear
gensetgsindithd atiligepoweer B 26 dFiguaed 3M0depiprtht 86reen 52 in the Unload
i ndependently fromthe utility conpany source. The
e

Uil LA S LU R R 6 o
s BB Bl 5 e Ry a6 e

.shaving node 126 of operation, the controller 60
sectiore 264 of this disptaynbasmpaiopé bat praphsvse idditatel the Whidiht of power
power is supplied only fromthe utility conpany 20,

being &érithibatenhy ¥ eRSett Rty R manded by the
%Joad exceeaﬁshg?e rreax?ﬁlcjlmt rllé@fﬁ%cngﬁa en that tine
occurs, the controller 60 enters the peak shavi ng node
enset .cirquit er 80 is closed so

26 ere the ea
toosdho, Hiafec, b S8 Sacnane Giart 281 Fediopleviehinmeasiion,2 Wrand the
| oad 40 is supplied by the genset 30, in addition to
presenty apivie ppettatingdyatd & mgliqatad/thdecbr, tlosopératortcahiclsarly see and
conmpany 20.[0035] The controller 60 exits the peak
intuitshedy ufderdRa the CoNalehftd AN ackit ‘ﬂe?sh%ecq%'ﬂ@l ‘?ﬂ?eb yl}éi%ﬁing to
oad 0 or tal

| oad no | onger exceed the maxtfnmumthres

. hel sonme of h defi ned nmagnitud such as event
Figu§ S fof SFaBlen i o A O AeaiticcCl ok (msietiigpsapetiigeome on-line,
by the genset 30 (e.g. in linear fashion) until such
but nef the osker e eamater can depriess bi'Byjass" ddttoar26doapesethe system to
after which the controller 60 returns to the nornal

transi?@ﬁrt@ttﬂl@ﬁe)fﬁlﬁ%rét?rﬂg staf@]ﬁdfcﬁ{&tﬁgyﬂn%ﬂﬁﬁ %l&&@%%d.?%hisﬁdgﬁsequence is

romthe utility conpany 20 an e genset

eak .shavin de,.126 can vary dependi ng upon the
graphg%al?& IEchéke(f%nﬁ?rmzl&Yi on of that node. In one
enbodi nent, the switchgear system 10 controls the
enset 30 so that the power contribution fromthe
[00613“ | {ttshoglshbeapparent that thepo draradiontdispleyedon the opahies interface
t he renai ni ng anount of power required by the | oad 40.
panel 150 igeohbideradpsihpTEIVA by BEiBABRhe ERRGAIPSdrAM S 5QMBst Neither
genset 30 is capped, and the utility conpany

j - i ni.n r that is required. [0036
then GRRAPENAN aREVINGS BB IS bots IOk o Seirpuptis pacarugttrs a
operating node 132, which operates in nuch the sane
once, paly Hose Rperatingmarpnetsrepertinentdpdhapresgnttp detite dpeting state
the | ocal nodes 120, except enter into this node now
are displayeul. r EbPOPERLdrds Sk BOMptéd @Wﬁﬁh%' ' QIRAR
piay b ]%mnlg . That si%iﬁgllta?he\?\hi C %ils?ed to be

via the conmuni cation 1i 28

Nale!] ] jre.on the.part of.the utilit
monithf¥l SR YE R pRedt AT st STt edptor i lge pgpmpted
) gy the | oad 40, can be as sinple as a switch contact
with the aetiens thepgan/be takien vehileinfhe presentsiastive spetabiag state and the
conmuni cati on between the utility conpany 20 and the
consegierices g€ any aytore s ihadicatsl g’f@g\ﬁicﬁﬂw AR oRB Ghat APV ¥&n be taken in
bui | di ng aut omati on or SCADA (System Control And Data
Acqui sition) systems. As with the interruptible rate
operating node 124, the co oller 60 returns to the
normal operating node 121 f4%mthe interruptible rate
operating node 132 once the signal fromthe utility
conpany 20 is no longer valid.[0037] The peak shaving
node 134 of the renote nodes 130 also is simlar to

I A NS oy




breaker 85 are closed to allow electricity flow
[0039] At |east two nethods of operation in the
We@@one476%0- util ity operating node 136 are possPOI/ES20061@45802
met hod of exporting power is to |oad the genset 30 to
otheanpn-estve bpemtingseaes dream) pkésentwttt thewpbrat@hdihii@ eiat person
the surplus electricity to the power grid when the
is noP Higitalctedf by Ee18RNARmBRoRxceeds |ocal | oad |
requirenernts. In a second nethod, the operator is
allowed to determ ne the anmount of electricity that is
[re d.to the powergrid based on the level of the
10062},5 “H6° et B3Rty Wap primertl daiecicso ApieRgirghombodiment
the output power of the genset is allowed to fluctuate
of thel émeendiong A ghosaine Bttertttom waw glveaftoempiout atternatives within the
electricity remains constant. [0040] The controller 60
scont i . . l. .
ot B R SRR L Bl Ry SRR A Iy RILA kel realive
.the.laocal .normal node 121 upon regeiving a_signal from
addifofial glEihatiyes iy ars nvebResod tiems diclaskie ebsmPeimesntsot the
. enters into the appropriate renote node 130. In
invergiamer Aac dinmglpdhesnops obthkdnventicor shidutdibe detesalissieiom the
can be enployed. [0041] In controlling the sw tchgear
follo®¥is RIS ahd n il%“tfh | te modes 120
and 130, the ggﬁ?ﬁ%ﬁl r gggggégggﬁggf'y al so controls
the transfers and other sw tching operations of the
circuit breakers 80 and 85. There are at |east three
types of transfers in which the switching statuses of
the genset circuit breaker 80 and the utility conpany
circuit breaker 85 are reversed in order to change the
power source providing power to the |oad 40, nanely a
closed transition transfer, a soft |oad transfer, and
an open transition transfer. [0042] Wth 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 conpany circuit
breaker 85 is closed, and the other circuit breaker is
open. Thus power being provided to the | oad 40 cones
fromonly one of the genset 30 or the utility conpany
20. In order to allow closure of both circuit breakers
80 and 85 at the same tinme, the controller 60 then
controls the operation of the genset 30 so that the
magni tude, frequency and phase angle of the genset
out put voltage matches those paraneters of the
el ectricity presently received fromthe utility
conpany 20. If the initial operating state is one in
whi ch the6 045802 utility conpany 20 is providing al
the power to the | oad 40 and the genset 30 is
initially off, the controller 60 additionally provides
a command to start the genset 30. [0043] After the
out put of the genset 30 matches the power
characteristics of the utility conpany 20, the circuit
breaker that was originally open can then be cl osed
resulting in both the genset circuit breaker 80 and
the utility conpany circuit breaker 85 being closed
si mul taneously. As a consequence, either both the
utility conmpany 20 and the genset 30 are supplying
power to the |oad 40, or the genset 30 is providing
power to the utility conpany 20 (in addition to the
| oad 40). After both circuit breakers 80 and 85 have
been cl osed for a period of time, the circuit breaker
that was originally closed is opened. Thus, if in the
initial state of operationy}?e utility conpany 20 was
supplying all the necessary power to the | oad 40,
after the transfer, all the power for the load 40 is
bei ng supplied by the genset 30, and vice-versa.
[0044] The soft load transfer is simlar to the closed
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the open transition transfer is seldomperforned. It
shoul d be noted that a full transfer of the |oad does
WmRa0706068 Wi th respect to the peak shavi ng noREBEUIDE6/045802
and 134 and the export-to-utility node 136. Rather,
the swi tchgear system 10 perforns a different
swi tching operation that proceeds froma operating
state in which only one GISATME two circuit breakers 80
and 85 (typically, the utility conmpany circuit breaker
85) is closed to a state in which both the circuit
Mhreakers are closed. Nevert hel ess, in proceeding from
the first state to the second state, the contral.ler 60
gtilAn @Sgéiatcﬁcimﬂrﬁ&elpﬁnebfurredﬂcwml SHHChRELFPIBPIIFIRE:
genset 30 so that its output voltage, frequency and

phase angl. e i b Rionoyere machint lchartthati indicates
@cﬁ‘ff)eaeﬁ@’ag'ér}g %%ﬁﬁéggrrgﬁg gt igﬁ) to Figures 1 and 2,

the menory 54 of the gperator i R8I, 3Ad @lseeond
a succéssignuefoepeaiig é"late§df’t"%§fsé %ﬁ)ﬁvﬁ}@i&% 9%?09 r a{r%szP.’ Anpng
these is a serial communication nodul e 140, wﬁﬂi}Ch trical
sectio Edibslagiagnupiucaity of iconsreagh demeting @& 3801 iRe steotrica
between the controller 60 and the operator interface
switc}%%frﬁgh.ndThere also is a screen graphics nodule 142,

I'ncl udes software for controlling operation of
the touch scr

een 52 d a. v of i
et anpgliy pﬁ@‘ﬁg‘é{] qlqy/lqﬁag}g gﬁl‘lg}]g yser Sr?‘tlje&lt,ﬁ ong 2£ The \&liugaglty of icons

contains the BIOS of the operator interface panel, 5
thereb3tHreniaklths ckmtridabswitghgent 1pPEEEER; (g 2PHPRD ﬁﬁﬁlfpﬁdqby fhe one of
Wi thin the controller 60, including housekeepi ng

funct i Abltelihese software nodul es 140, 142
thephé’i?@%ﬂﬁ@?%%ﬁ%ﬁed 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 neant "

to ingicat L S! SRRS ateciR@MNlsiat | emsviieh theemanually

V\zat DIj‘l‘ee0 sega&éfa tgll)%&%‘ﬁncti oni ng programm ng nodul es

that interrelate with ane another §:9¢ fhe screen.
operateddiee SORBrISSHY Wﬂ% e ﬁ%gfs\ﬁé Zﬁﬁﬁlgé
nodul es. However, the internal data bus 65 and data
bus 146 are neant to be exenplary of any one of a
nunber of different for of c. ni,cat i 1 Rksh 8F the
pBoc ebhg elserﬁﬁ)étlﬂ’@rﬁa’éwpf”&n‘?l qsﬁgcﬁ%% C&%‘?‘ﬁ & ‘éﬁz}%&h %
integration of the software and other jnformation ti on
pluraEBﬁom@ﬁb @pshoiviaobeingretduiated pituofe akthepgratipg states
I'gure 2, the plug-in card 58 is a nenory card storing
applicatio of tware prograns 148. Wen the plug-in
the S‘i?gflro‘&ilasgit“le %ééum ed to the swtchgear system 10,
particularly by way of plug 56, the operator interface
panel 50 has access to the stored application software

148, Th Li cat] flvare
grfgg{ i‘ﬁ? RRCT, @fegfaoc%% rﬁa @¥ LORREf iBlatn Pr atessin tHelthanually

erface panel 50 to access
information relating to certain of the:loc ; that
operatetulericendesgrizes eed salgetion of oRlsthetq FELE @grratqﬁg of ions
nodes of operation, and al so to access ot her

are ASOSHAEHRAIR Bfic SF sopratiestatastio gl theyswisehergr jsfunctioning
necessary. [0050] Wile all the necessary software

I clai

pr.ogr anm for ration in each of the local and
WheBSM%Pgﬂﬁsﬁggoﬁfﬁgﬁﬁd 130 descri bed above resides in
t he software nodul es 100 and 110 of the controller 60,
in the preferred enbodi nent the controller 60 only
causes the switchgear system 10 to operate in a subset
of those operating nodes upon signals conmuni cat ed
fromthe operator interface panel 50. Those signals
are generated by the applicatjon software prograns 148
stored on the particular pldg-Tn card 58 that is
inserted into the operator interface panel. That is,
the application software prograns 148 of any given
plug-in card 58 limt the operation of the controller
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utility conmpany 20, the | oad 40 and the genset 30 and,
in response to that nonitoring, conmand transitions
WO e@m0ot1e8 st ate to another state as required tRCPEST06/045802
the functions associated with the selected node of i
@perﬂig&raﬂdr ihﬁrﬁpg?éﬁa\a@ ryciedd inheaipn é selmgreintherstate machine
fhat t operator interface panel 50 can be nade
.easier.to.,use and.f,ar 1N i: oot ; i
chart ifgieies 5 SITEQRF At 18 poRPBis OMERGNE steles tE switghgcor i
expl oited. [0053] Referring particularly to Figures
functicdag), the display on the operator interface panel 50
is divided into three sections: a state nachi ne chart
201 section 200; a control panel section 202; and a
system noni tor section 204. In the preferred.
&1bdbhereperatar interface pasekas igpited goclamy 1 Wherepheogeen
part of a single touch-panel display screen which alsof
b ! o~ iBSlhviakinigdication e€opsyasional parameters o
conqngggggﬂﬁgﬁgafI%ggj?ﬂ%ﬁgﬁgtate machi ne ghart se%tion 200
di spl ays a state machine chart, or diagram 201 that
the swalghg%ahs a function bl ock for each operating state
that the switchgear system 10 can assune in its
current node of operation. In the exanple shown in
Figures 3A-D, the switchgear system can be in any one

fi | {REFa88 Bdred fondicc@icatiswitchgent thatrcobkrotkapplication
%6,‘%‘0 , %trfgl,iﬁm% a%%l 214 while in the current node

of, operation. In Figuke i rafbriiR®riace
of clestgig 0y Arath & SOper A0y A eevid DS LO, M Pber 1
206 is highlighted on the screen as depicting the
panel poepeisidgy active state. [0055] Disposed bel ow the
state machine chart section 200 is the cgg;roghpagggé@f .
sgeld 02w fisdh seétsdy for Slisptoyiag iarstathendahime cHart icates a
o?géﬁgﬂpabuﬁ¥%ns or smﬁtchegﬂ§?6-220 associated with
each of the respective ' R6ridl 4 setbB&8ection for -
succeﬁqg%ggﬁp%%{,lg s?eﬁgs Bh¥ gﬁ%ﬁgée eg%\%l(‘éeéﬁifﬁput devi ces on
the screen 51whi ch upon bei ng touched

- th erat o
displayérsg gphireliteef isnas @@%W@gr@&%ﬂ?ﬂt‘ﬁé@ &fetcg‘ﬁ‘ifé Swichgear, and
system 10. Each iconic switch button 216-2%5 is igfmn
ol O AsiSFnaoperationt] paremeters o tpewiehgegrsamnt es
athﬁgggﬁggh of thgﬁsgg?g nachige chart 201, thus
desi gnati ng actions. that R dfithé PAlrality of icons
oﬁé?%lq @}eéﬁgd%?ﬁlé%@gevya orabtlfsﬁtP géﬁfagﬂée panel ?O 4
accepts an operator input only fromthe swtch button
therelw divestingthevgletiticaksvpidresar faPafenny theafdion; %gne?%ff By the one of
In Figure 3A for exanple, the switchgear system10 is
the pﬁl’?ﬂﬁt?t(fchd)ﬂg hheis'sekateadn r eady” operating state and
start” button 216 is highlighted as the only icon
enabl ed for operator input in this operating
st at e. US2006/ 045802 [ 0056] Di sposed above the state

hi forGhRe%tacs pahelods r20ed | ¢laim Fywhereimthe epsrational
ggﬁtfgﬁéggﬁ@'%his portion of the display shows the

status of .in s _and, out v fole, and
pararp TS RERG A oL PSS o e R RSy fhseue

system operating paranmeters that are pertinent to the
powaqrrfestent | y active operating state. [0057] As the system

is active in each of the operating states that are

possible in the current node of operation, the

correspondi ng function bl ock 206-214 in jhe state ... .

mexhi The operatorinterfacetiagrl pyrecitad llspmﬂﬂt’}awz‘t@{?ép 1e fhigd section

system paraneters that should be nnnitorig by tTg
i letAid lasnefireiaé fing setrteeandr the desquidagauce.
dwp@¥§§ﬂ%&ﬂ%n'F%?uggé??gn 204, and the manual inputs that

are selectable while in this operating state are

di spl ayed and enabled in t he?%ont r ol panel section

202. [0058] The exenplary display depicted in Figure

3Ais for the System Ready operating state as denoted

by bl ock 206 bei ng highlighted. The system paraneters

o o,
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satisfied by both the gensets G and & and the
utility conpany 20. The nonitor section 204 of this
walt®phesrehas a pair of bar graphs that indi catBCT/H82006/045802
amount of power being contributed by th7e_ gegsci:]tré ana}glﬁ)él Iy
e g bbb¥i6oieace (9858 reBiedis elaihe’ Bt whichrae mardia
g(z'ar?hégké%ﬁs di spl aye% in section 200 and the
presently active opgerat. i dRdtGahat theakcamn.
operatadrieVa¢fet B?S?%“@Eﬁ%ﬁ%@r@regé@ﬁggf ntuitivel 3%
under stand t he consequences of any action he/she m ght
take. Referring to Figure 3B, for exanple, if one of
the two genset, of e iR'CRRAT T Yn $DFEh each of the
dh- | iﬂh@,oﬂﬁtﬁtoﬁ&%‘?ﬁ%@Bzfr’r%?gkf%#ggégg?@tor tan depress a

"Bypass" button 226 to cause the syst to transitlion
plurality0 of heonsdx thopn ratbieing asseeiatediHith g0s @%@e PB?F@?IP% ﬁ{at% on
]

ock 210. This consequence is graphically indicated
n [ ay. [0061] It should be apparent that the
the Sta%n@%?%&?icgghdi spl ayed on the operator interface panel
50 is considerably sinplified by dividing the task
into operating states. Rather than displaying status
Sl;? \Ifr@l}eugéerg{or alorfahE pRRS S ReEitelst dlaino fewhereingthe manually
a ers at once, oﬁly those operating paraneters
pertinent to the presentl Clql I NEra3irbeicns that
operatdil dpVippa qogméesdg,%f? 5&8?“?%06315@ %g?%ong{ @g I{)ln{ yittﬁvi th the
paraneters that need to be nonitqred while .in the s
are asScBRBANIh an¢ bF theapreratingigaics ab avhigh theoiriichest Fssfu&FB%m“g
pronpted with the actions that can be taken while in
he pr . ikve operating state and the
Whenbb%%%&%é%@ééﬂg G‘Eﬁ'y action is indicated graphically.
Actions that only can be taken inother non-active
operating states are not presented to the operator and
thys rhat ' di 8¢ fea@tb@tn blaimseirewhich the state
[ E 'or E@‘Fioggg&%g@éﬁa#ﬁseanf or egoi ng descri ption was
primarily directed o a preferred. LOBRhctattdthe
machingvebart mdlcamstlﬁd&}@ﬁf‘ §5‘ﬁéﬁ él%i %lhctclgg%gﬁrv\gg %BI ve'ri%gt 5
various alternatives within the scope of the
switch#4@ns ifgutioning.s anti ci pated that one skilled in the
art will likely realize additional alternatives that
are now apparent fromdi sclosure of enbodi nents of the
i nvention. Accordingly, the scope of the inv nt'ﬁ}({)}g. .
shqul g pepelatsrintortate raned fohelecotivad wintghersas that HRGUARY 11 2
limted by the above disclosure. CLAIMS | claim 1. And'ff .
erator j.nt C f W beRlofifdsrd sraberty Acthgestiate at dilicren
plur PRYTAGUE g’“‘i%r g%ﬁﬁﬁg{\ylhng a first I(ggcti on for
di splaying a state chine.chart that indicates a
times; tlceperiatos lbﬁeff?ﬁéﬁ)ﬁgg]r@’%ﬁrésﬂ%%’ in which the switchgear
can function, and a second section for displ ayi r}%eal lity of
Pl g ididp18f whivhnsrodaces alefpiconaehjng shad indigagpg isplurality o
el ectrical switchgear; and a nanual ly operated device

b \I\gi h a user selects one of the plurality of icons
operilt?l{}é% BFSdirecting the electrical swtchgear to perform

the action depicted_ by the pone .of ;1 InloYorRf ore actions
i cotmichkpanel §IS§@Yeﬁﬁl%‘g‘?ﬂt g_)e %’? dgﬁé@gﬁ%&ﬂqﬂg‘?@r@a%e orm
panel as recited in claim1 in which the manually

that BRESIBSEaDeVitaEcanipedpable of prsbrarngndibr sensing the
user touching the screen. 3. The operator interfac%h lectrical
panel % Jigg! |2t SheRlent aludsTorbbetutionahparhintetars of the electrica
pl Elrs%ﬁqar{ck/&lg la?ggl;lisﬂails si%govm as belpng associ ated with

_one of the operatin sttattﬁes on the state machine
svvltch@a(.lnlll.lem%elﬁgveﬁ" G55t er f ace panel as recited in

claim1 wherein the manual |y operated device
recogni zes user selection of ,only those of the
plurality of icons that are'é@éociated 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 claiml
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______ e o o



a third section for displaying operational paraneters

of the switchgear; and a nmanually operated device by
waniochedesiser sel ects one of the plurality of PCDINS2006/045802

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

parsel Pe bﬁﬁjai(ﬁCintiePfa% @5@17%\?’8@]&@;816&’1&@11 nggﬁgg@h%ﬂ Me first display,

paraneters are selecte omyv

ttage . fre n phase .angl e, and power factor. 9.
the s 388lay RIS EicuBEnEEaBPHiycire SR Gal Soctions iopasingle touch
wherein the third section displays separate
screegplispley dawicepar aneters the first source and the second
source. 10. The operator interface panel as recited in
claim7 in which the manual | y operated device
conprises a nechanism for sensing the user touching

t scieen. 11. .The. operator interface panel as
- a% ¢ ol perfly iRBTaR RS acheclin Simieb o gh avbiely thorpresently
. icons is shown as being associated with one of the
active plafeatsi indicetesh estherstathenavhinteechwat hi ne chart. 12. The
operator interface panel as recited in claim7 wherein
t he manual | y operated device recogni zes user selection
of only those of the plurality of icons that are
addocil enatoh irderfacd parted ap pevitediinglsitral 4$n whisheadh operator
the switchgear is functioning when the user selection
in i r 3 } S : n
P P P DAL R ap UL S BB i FRAEHoleS o the
sunthiﬁh one of the succession of operating states the
LRCRIOESHAFt | s functioning. 14. An operator interface
panel for electrical swtchgear that functions in a
plurality of operating states, each of which becones a
presently active state at different tinmes, the
op By atl G GDRTAIPY uierfacepanel angsiciter i clainy 14 sthetris gheipuch-panel
. Wwhich produces a state nmachine chart indicating the
displayi preserits yn adorofhat it dssocistedtveish each attiviy, MaERbindvE&] @Yiser touches
adj acent the first display and indicating one or nore

e BB AL 9y G £G5Sl SUASOSF St RTINS

. for operati | paranmeters of the electrica

aCtlo%%S?%lﬁgf‘é’gW“BEg? ggveﬁrlé‘é%nt ly active state.15. The

operator interface panel as recited in claim14 in

which the first display, the second display and the

touch-panel display are different sections of a single

ch T8g Opgratef; ‘@b@fiﬁl@ed@@?k@. re¢ged Thelagpelawberein the touch-panel

~ interface panel as recited in claim14 in which the
displayrpesduddsthasignuboslydf the givem itiorais elatdtl e Pradeditly active state.

machi ne chart. 17. The operator interface panel as

recited in claim14 in which each operator input

command i s di splayed as being associated with one of

t2e OPR¢ apbratbrihtirfiRe Pantid StRE® iINTGh NG &Htl?trein thjleiaperational

The operator interfacé panel as recited in clalrm

j - el _displa resents an icaon that

paramP ShdctNfed U B, bl vBRBRE ke iy ePtseanile, and
touches the touch-panel display near a given icon, a

PUW@@%ﬁﬁﬁi 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 paranmeters are selected
from vol tage, anperage, ma%ﬁage, frequency, phase
angl e, and power factor. %



