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TI TLE OF THE | NVENTI ON 6, 6- Bl CYCLI C RI NG SUBSTI TUTED
HETEROBI CYCLI C PROTEI N KI NASE | NHI BI TORS Thi s

wa@ppbiogsasT on clains the benefit of U S. Appli ceCT/082000010650

60/ 559, 250 filed 02 April 2004. BACKGROUND OF THE

I NVENTI ON [1] The prepnpdf anftyqugiton is directed to
novel heterobicyclic conpounds, their salts, and
conposi tions conprising thegpn In particular, the
present invention is directe 0. novel heterobicyclic
conpounds t hat inhibi&“ﬂﬁ@w' %@@ty of tyrosine kinase
enzynes in animls, including humans, for the
treatment and/or prevention of various di seases and
condi tions such as caRAYKGROUMR ot ein tyrosine

ki nases ( Eﬁiléﬁﬁplﬁ:ﬁﬁo@aﬁﬁﬂ'?ﬁoﬁt?% U pRIviskfhal PStent Application

pho%ghorylatlon of specific fyrosine residues In

Niwa p9/65% 8efor Bherey pbenrbing Systere wlitheyppait, fiteglMardhci, 104,

o(i by Ridio, 900y o Rl R hed R B 51
Aber r ant , Thigdessiionaelates tanoeand ek dndMareasperifically thas
b t ' . '

RSN HIEHR L8 Sl TR R E bl it i

valsbiegnant proliferative disorders, as well as having

mappropr | at e SUMYARRE QT PEERISCHSEE o (o g

aut oi MuNEhéelpesehe@isddsurelelateg t@i enet @) abedrbiony, syatesh. din ahd

VS. qgft disgase hi additiaqn, en otheILaH-aeII .
258k Hheipenex eRITYIPS PRl PARHNSR qepRY Reldpe a0t sppaning
tHdWadingi, 1261t KavRIpACREfectiag theMbér dotiplsd foraMBh\tREmben, a middle

supporting the progression of cancers and ot her )
mygaken gucka Daflest PPMBCT: M AIR¥prTeRged op Aedpdiray, BeYipa plurality

of SocBses 191aB8RRhEdaliehb AQPRhdIVhe RAWN Blad@kered position.
neovascul ari zati on due to age-rel ated nacul ar

degener at i oRRIBEQURIPTION QF HIE DRAWINGSat hy of
premat uri gjg, 1l igg?%%écﬁvm%%ﬁﬂmteg A erlHEP ShABing
ki nases can be of the receptor-type (having

syestemn adibl shppaat arrangedal paribpadrzossing of meingleddne gogdway

' r = e : [ng whol |y
ac?(%?@ gg ge? ?n%l agé%}foff}ﬁé; S}rﬁgegleﬁtg{ pr%?ﬁ%i&?%h{% nases (RTKs)
conpri se EBIG.Qrige péaprctiye véw whinhsHestrbtenmeemeagye phsorting
wi.th at | east nineteen .distinct RIK.subfanli i ng
R A T SRR AT
rerstraimripc wehidiedccandingao und @pedt of tht legstegr ofithé) passeint disclosure.

di fferent] i.qn. of.a variety of. cell. t s,(Yarden and

Ulrich, 3ANs 9 sidgvisRt afrh tadhign doigty HOCk ?gg‘?fg‘fﬁ il cgpfire
néfytc&alilgas ?heﬂ@@éct oEﬁ{ce lsydbeln 3fBe pledent dﬁ&géure.Th eI

intrinsic nction of RTKs is activated upon |i gan

bi ndi ng, RGO 5 asige e, <§ astrgely b f capiPEs g eegqrding £ one
adREEFHHRE syaideh GRthd piBéedt Gisdldsutear substrates, and

subsequent#% results in a variety of cellular

r espons esTH U4 s @Hiogt 'dg ¥ of & sinrgeybreakayey deyipg and capture net
a&dbrdifl8 1Pdm)aspebéiSthe SEten BdhSbrefnbdiddhret r ansduction is

initiated by extracellular interaction with a specific

growt h f aE¥erB(is pgidadiew afysuprart agcqraing ghwiae #iperteé 85t or
sHIR bF AR DBt dilclodbat i on of the intrinsic protein

tyrosi ne kinase activity and receptor

t ransphosphoryl ation. Binding sites are thereby

created for intracellular signal transduction

nol ecul es and lead to the formati on of conplexes with

a spectrum of cytoplasm c signaling nol ecul es that

facilitate a correspondi ng cellular response such as

cell division, differentiation, netabolic effects, and

changes in the extracellul ar m croenvironnment

(Schl essinger and U lrich, 1992, Neuron 9:1-20). [4]

Mal i gnant cells are associated with the | oss of

control over one or nore cell cycle elenents. These

el ements range fromcell surface receptors to the
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- NR2221C(O)R 3331, - NR2221C(O)OR 3331 , -
NR2221C( O NR 333 R222al , - NR2221S(0)j 4aR3331,

w@teoSpere221 , - C(O SR 2221 , - PCT/US2005/010650

NR2221C( =NR3331) NR222al R333al , -
NR2221 C( SNR383 Is)dGRRARaW of a suphiRR A2 3AeNRISAspSRITARS |

OC( O NR 2221R3331 , OC(O) SR 2221 ,
S’%&*&%{?Qﬁﬁtdls"h’%{wm 22210R3331 , O - SC(O NR
2221R333FIGuUbita fedh Ve of b 35dtureetGlcokding t@énd aspect of the

{_lkg ‘i‘g ' C2- loal kenyl , aryl- C2-10al kynyl ,
SW?P%??’ regsgb q}gﬂue hetaryl - C2-]0al kenyl, or hetaryl
- C2-i oalH@nA is ABY vRly oM ibedtingSlce s ¢1ﬂ@hécm Ihdeut ed
with gne or npre independent hal o, 3, -
agpRet P the systeryobthy presg diseloswa| )j 5a - C(O R2221 , -
C2R2221 g6 68A4sQ R vicke difbtvanin sleev%l%m “acéing to one
S(0)] 5aR2221 . - SOPNR2221R33FL . - NROZSTC( R 3331
aspewRéﬂmmt ofthg pesent disclnm21C( O) NR 3331R222al

o1, A S 7L oRhing o SRR W

of3Bgnieempdiselpsure.- NR2221C(=NR333 ') SR 222al

0 21R3331. . - OLSR. 2221 .
o0y G TH s 4 or Vg b a5 R pone sSRCLAIR S,
o2B@pesdBdisdodnsd. i t uents; [36] or Gl1 is C, taken
t oget h ith, th bon. t h.it. tt f
O o RN O & et eBPbr ng iR S
adeditiing; to pBe’dsp&2 of tRE aystdnBof thpresdi? didglofiz?2a, R333
R333a R2 21 , R22 ,
R3331,  aldORIS B A e Ee APPSR o SRR ey
Il Gal Koy LoAL e o Gl LRl KOG Gal KTy

I 0a xyCcr oal, Ken
Cl-i oal kyt r%lévaosaqewwyw oftgshoelethsgb Pwpaegmp¥ea%sﬂp§é?9|

ac@%rdliﬂgﬁtb Kﬁé 4pb? 62thk Okday Btthe 1%¥e(1?1|t @lﬁaomgﬁl kyl, cycloC

3-8al'k cl oC 3-8al kyl G . I kyl,
cycl oC's §:I @&%}S@ sxdedsﬁ“kvﬁa Shesltqbé@bg iBan Ryagded state
aa%oﬂdﬂ%l th 81 dspect lﬁﬂh@ %s%n’?@i} tﬁceﬁﬁégegt disdigatdkenyl , cycloC
Kyl C 2-1 oal kyny cyc oC38akenyIC2|O
aI ky nyI Gt Wriseyide yiew ~wideh llasirataslan chesgealsorpinig Ay stem

i s IR 5 A i,

PﬂawadiydlosureCo loal kyl, hetaryl - C2- 10aI kenyl , or
het aryl 1. kynyl n which is .optiona
subst | t utad by & lgaglde R eaéeérﬁ‘aé%‘?rg%ﬁbf%bmg Pelehn
wihi bgtpott agntgsd a1[ ﬁ%ﬁdvmy aceordling tccaeasimct of the system of the
NRZE%F%%S}(@RZZZa)J la or - NR222R333(R222a)j2a or - NR2
PIPRSH T )j4 or - NR2221R3331CR 222al )| 4aor -
NR2221R3¥33. 12R2 2 pakperiivaviewiona Mat éleifenRdccotdindIdd2aeod3flect
33, or 221 ancﬁ 331 , respectfully, are
gﬁ??yéﬁﬁ’qug]‘zetpﬁs@ﬁt %Ygél“'ﬁer with the nitrogen atomto
whi ch t heyGards atdpaedie s 4 Matl nBnBacdorlithg 8 GRELPECE of the
saturated or ynsaturated ring, wherein said ring is
Syéﬁ?f”l?fﬁléﬂﬂrﬁﬁe%"tﬁd@?qst“@t ed by one or nore independent
Gl111 sulpsgfaveRhsideRwitaeit RlefRhthebdrif @cp&ﬁeoa@ﬁé&%f
i ncl udes one or nore heteroatons other tﬁan t he
the systeayelihe prevmt disclepreand R3, or R222 and R333, or
R2221 and R3331 are attached; [39] W and Y1 are each

i ndependently - 0 - , - NR7 - , - S(0) j7- , - CR5R6 -

- NCCOOR7)- , - NNCCOR-2- , - NSO 2R7) -

o, - s , - CH2ZNNR 7)- , - CHNR 7)- , -
CH2N(C(OR 7)- , - CHRZN(C(OOR 7)- , - CH2N(SX2R7)- |,
- CHINHR 7)- , - CH(NHC(OR 7)- , - CH(NHSO 2R7)- , -
CHNHC(Q R 7)- , - CHO(OQR 7)- , - CH(OC(OQ NHR 7)-
, - CH=CH , - CCG - C(=NOR 7)- , - C(O- - CHOR7)-
, - CONR7)- , - NR7CO -, - NR7)S(O - -
N(R7) S(OQ 2- - C(ONR 7)- , - N(R7) (O N(R 8)- ,
NR7C(OO- , - SCONR7)- , - S(O2NR7)- , - NNC(COR

7NS(O- , - NQOR7)S(Q2- - N(R7)S(ONR 8) - -

W T~



10

15

20

25

30

by Formula I, or a salt thereof, wherein X2, X5, and

X7 are N Xi is G (E1) ; X3, X4, and X6 are C, and
wo b@soedier vari abl es are descri bed as above f oPCTHUS200$/610650

. [89] In athirty-ninth aspect of the present

i nventi o EIGal4Bispaide diawsoffaapatearchegbctxgdingao andtizer hspectr

? saI F%QOf g@ereln Xi , X4, X5, and X are N, X2

e@'S SERLISEIOH% ¢ 'R1 is absent: and the

ot her varFI@blf’eﬁ addrevieke s foubmdt aemab@aoeoxﬂﬁfg tb-ofigaspert bf .
1%90' In ??fortiﬁtg aspect of the present invention, a
e s¥sign Rbthe oreseh fseladied by Formula I, or a salt
thereof, wherein X2, X4, X5, and X6 are N, Xi is X3
and X7 are C, Rl is absent; and the other variables

are described as WGBAEERDESCRIFTION  [91] In a

forty-firfe ;ASRE soing $SteRif S8 spbdd AP LbAPrise@n anchor or
conpound is represented by Fornmula |, or a salt

othpapechpnismpierrnegading 2 fixal pot, fog eepmple p stapghigm opegoranore

IS t her
ol abporbhe A orBpfied lnd grcGSB o B b6 8 1P,
resaining oaptyre seiow ndlealsqmmcomled toenp peweretthé eneegytabsmbing

n}%ﬁgﬁ %ﬁ?dan:%l% g?@%ﬁeoigﬂlteﬁg %151% dguﬁgé %ﬁlﬁ?esf{?llrﬁg c%gture

nétet other biBrian th idther sp&t, tmrelsisalmbg ezq:tture aetobr other otrh@may

béll.%or Ipféglt? gw alﬁchoe cg;t ﬁ%g &3 raatl> ar mlg 6n }urm nget‘twgen thi 93]
nﬁﬁmhmgbmnmaaﬁﬂmﬂsmﬂﬂmxe [94] In an enbodi ment of each
of the ahove aspect ou d is.represented by
For mul a. 11 SEgthcs ueet, the SoRoriaagy b AAetie e eotraing
cdphee ﬁ@tfor oMM idh vidlalfrankible braskdwit heca@ishd wiicK breaisand
i6 are C and, t he ot her, vari abl es k

and Xi 6 El!) t,
ﬂlage%zﬂ decopplgsthe syp eﬁ (‘}Hdb b TesHaINg SRV SR TesPonss Ay tepy
f&é@&ﬁh@hc@ﬂ@@ﬁde%@hlﬂﬁu&&%s%ﬁd fohe. alb&yeeasg&@ei@fg Savidloned
npound_is represented by Formula I

or
ﬂﬁhﬂé%weem froqy fhy resizaipive saRtare st in i quieassat st% wpPEi ROt
exfecd thfHinifufh Ar&hdld f(?l('l:e3 buttha 1nc§9é§e(f(ﬂe§sn§{ &ueo tHe a)nm:
and the other variables are as describ i n eac
farees exgtod empers e Epngiblp Yppkawayyeachemisn fem ae‘fﬂ?@lﬁ dﬁymg 1@110
e 36ftafiinel ARARY RoRT BECLE Wi An TR0 YRLLA (R esent ed
, or a pharnmaceutic y acceptabl e salt
t h ere of leamthzar aspedt, the Xupsportamey b aaaczheé td\the XisB2iniXg 4,

ca%e % 1?1(6’(%’1 dal%n—i{' éﬁﬁegﬁ%h{l%?oqaé%%g%g%p N .rbie?g:l;?r%fcﬁtgfthgs
ingraot dfehe mhtmdml mnthm homfrm@ﬂh c@ﬁlectthlelnajbmpench&mm& Ina
t
o AR R By g i{te e LR O Betbf v e rosgre
et s ot i
e
YRS Th B Rer Gt e ST T el ey TSRS e (i of

siPP6Hing thelrbEramPuRpRfRRE frém aBopnpound is represent ed
by Formula I, or a pharmaceutical]y acceptable sal t

t her eof , M@Fé?the%iﬁe"t Shesuppgrimay be rajsed and lgwored, ghageby
raddh afld I@W&n@‘the(rgﬁra}r*ﬁ% caphite 4 6r O Varie@Whatlies ﬁb’r@ as

descri bed in each of the above aspects. [99] In

still andth&rergnRsenbvingRechrniagn a1y §e mopate &\f@a%lﬁée%
tHR aR ARPHNEk phRiabRRE £88HtieH sib¥tar@ I rBodonallo the axis, In
pharmaceutically acceptable salt "thereof, wherein Xn,
Xi3, and Xi5 are N, X12, Xi 4,-3and X16 are C (En )bb;
and the other variables are as described in each of
t he above aspects. [100] In another enbodi nent of each
of the above aspects, a conmpound is represented by
Forrmula I, or a pharmaceutically acceptable salt
t hereof, wherein Xn, Xi3, and Xi6 are N Xi 2, Xi 4, and
X15 are G (E1l1 ; and the other variables are as
descri bed in each of the above aspects. [101] In stil
anot her enbodi nent of each of the above aspects, a
conpound |s represented by Fornula I or a
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[163] wherein X5 and X7 are N, Xi and X2 are G (EV ;
and X , X4, and X6 are C, or [164] wherein X2, X3, and
wXdooaoe81By Xi and X5 are G (EV, X6 and X7 ar eP@@/usaeds/010650
Rl is absent; or [165] wherein X2, X3, and X5 are N
a)ﬁ)the@s@ct tte\énergp abbobing ﬁ(@c}ﬁﬁhdm)ﬁ?ay&feet sﬁockCﬂbsc{rﬂéirﬁl])ralang
ein X3 X5 ar are X6
%ﬁaw ar 8th?f>%“8'i’1‘?}1 PPl 2 %Wc“ﬁ“ét? a fefé‘?‘]lg Wﬁﬂ%‘istg? SR‘ih
th&8 an afpfdnddbleae@ioNof ¥ eabrdy Mxofbidy faechafidn Br atichple! a piston,
C, and R1_is ahsent; or 168]f wherein X1, X4, and X5
dﬁ?se“%e?%‘nﬁl gxcgpt 1p ?fpons%t%te ges that 6‘16%7“5?“6-?6@:"‘ ypimum
thrdh31d foheer &l dheXdpectithe sBitd teﬁgdoﬁl ﬁ%mNhe PéktrdifinSoa gﬁlﬁg net 1ﬁ‘ﬁg
X3, X6, and X7 are_ C;, or [170] wherein X1,
qgiegcent stato wilknatexqeed this mipipaunx Hireskald faise ang ingreased teleron
d[lé‘ ?o]tlte H‘ﬁﬁﬁl@d #ngiié for&s ex@trt]éél Lﬁggn ?He%h&\&k abdorbet figin 4 ﬁ:h?d'fe
X4 and X7 are C 72] wherein X4, X5, and
dmma rntzto ke rwitram cRptugernst vztzoul(1 Ex,cexé tlmmmxnula rd@esrholdafme R1

3 O (Rt [t T i ¥ eef B B 1linet, |

1delltlca>l(4>r carespox@ing patsl\ﬁuo)(ghm the X6vesal gie@s, a(nE'n)cuaparX@ﬂabdo

a%t deag(.? ggherglﬂgyo%of an 68%S§ accoxgmﬁgtl ogvgzees{)eect 8f tﬁg Syas?( T

tlorpreskuiGliscidsenc és shoXh insklled atradraikrbadicosdiig. Xroadelapd ar e

ingisar oy RipetFendt Sutir A0 ani il oy B8 il %é\/?]

ganeam;lz by refereficdGunteidl 2R1 Al @palesen 500 i@ st amwaeadw&ﬁao

Pﬁ’iagel(‘fr’] %ﬁ‘ﬁ% Zélgf‘@l“rﬁélg %Xxgds[%enﬁﬁg‘t"g ﬁ’r R’Eaﬁl}@n ‘ aﬁg

sthhctaé 300, afll sippokts 4d(ﬁ$éated AtPppIsiie st¥ds oﬁ'ﬁéﬁx@ﬁ@ IQT Th@ or
[ 180] wherein Xi X5, and X6, are N, C (E1)

captyeg natﬁi)ow.‘/aheém@ledaat geqeend fo braking mestanfszts tqr eexmtle. n
sKebk agé'orbe}(s5800aﬂqc}?§n%1ﬁ nMy b@coﬂlp?ecpto a(J &ind 70"@‘3‘wh1}§1:';g nﬁ?(@e X7

are G is absent; 82] wherein Xi
cateds aebﬁ%.nrtﬂ slegye 330 Serm'(reﬂr)g chlxn A0 asesgibed @ graﬁtsr Rl
dbSi pbsent; or [183] wherein X2, X3, X4, and X5 are N,

is G (El) ; X6 and X7 are C, and Rl is absent; or
[ 184] whelndiignrahyhosheclosbrarbers B0 axs spbstaptialfyigsilleliver ei n

<l 10, i D e SR O
th¢1s8ppsts MO0 are afra@sfl witheespect tastgnchions 800 X néndedducis thap Dn
. Xi i s .N: 89 Xi
11|n|gacr6q;t}|1e2prlé¥tnf$8f[tn glr(tgl\{\@n il e&ugc@cgy %‘)%I}tla[l}iélﬁsar%l% Srtgtlr n IXI
daedioXiin @hieh Mie veh1c[e]392§ tra/vhbmgel n Xi5 and Xi6 are N, or

[ 193] wherei n Xi or 9 wherein X
Lo or - [Rspttnst Sttt Qufieie Mhedreldhprisicy
connBEto) 450, Fi?ae s@@rott@(b(K Whlch@ﬁfdﬁb@@séﬂéﬂnh Ydwerdie bielsBewE Inyd
-,éP-LQaI , chis opbb Ilg 3 bstltuted
TRFLROYH 1$t‘6? ‘f PPO5iS|4 %%W Te plurecsks,
560 ?e%t in-a gﬁﬁﬁa{a&z&&ﬁas]ﬂl drive o5rThd ﬁlgenet 500
ﬁﬁ? -]%§?C»NR222R333 - %kﬁ i
E}P&v@ﬂ dmonosher aspselp hersipposts 400 amgvzzreé KflytpseseBSOO maR
bggl%ﬁe@ﬁ o}@ﬁnﬁﬁga stot NR@&%%&@ Raial 162&%@ havm%tﬁ'ﬁ)}l@ﬁ
R 333) NR 222aR333a, -
deﬁ@ym@ﬂxzfa acco @eeleRr éke@tepcw@netﬁom(ldq apoutD 2
or
Ty Y 55T At dlh Fsres gt en Sl 46Fre
Co- |Cnlkyl or hetaryl - CO- |e@hlkyl, any of mhlch IS
optionally substituted with one or nore independent
halo, - CF3, - OCF 3, - OR222, - NR222R333(R222a)j 2a ,
- C(OR 222, - C2R222, - C(ONR 222R333, - N @, -
CN,[77] In a twenty-seventh aspect of the present
i nvention, a conmpound is represented by Forrmula I, or
a salt thereof, wherein X1, X, and X5 are N, Xis C
(E1l) ; X3, X6 and X7 are C, and the other variables
are described as above for Fornula I. [78] In a
tmenty elghth aspect of the present |nvent|on a

T o __lL
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Formula I, or a salt thereof, wherein Xj, X, X4, and

X5 are Ny X2 is G (El a Xand X7 are C, Rl is absent;
w@nsoys3pt her vari abl es are descri bed as aboveCT/082005/010650

Formula I . [92] In a forty-second aspect of the

Ipreess liptilrﬂ Vet 00 @ity b tekaP i) forl exahplpods enmefrt Myt elements

For oul 8¢§6 salt th reof wherein X2, X3, X4, and

(G Oﬁr“’)@ Epanpgipg roa Yéyé(r)rd X7 are C, Rl is absent;

and the o it 8leltapbAEgaE ik fdhidldI0wigish BRQYAhéDinto
Formul a_| 5 1J The foll ow ng enbodi nents refer to al
cytture Rt 309yand I Tigiraingg by £aptup 8eta 00 foprpvanhit apd EHesHPIRint

ik SRfAcKhg bMi6 tr3dkRYE. BaReehS: 50d HaBRAWBAkced by the collision
represented by Forrmula 1, or a harnaceutrcally

frgmcisuigseat staferso antorferst a shaflew SVn shepe.q Beaxing slegy3 30 es
rcﬁﬁt@d %ou&tﬁnch%ﬁn%()o %Hcgsl?&:k £osBive s§80 gugjno%%mt&ﬂgwtaﬁecgward

ot her vari ables are as descri In each of the above
repdpey: i 6. wiflodipek absemhen isiensdgh od longeitin @ comprsksed fstateh doints

RS pRSF REhaty ReARIR R Coreh, BB GHNaly Mool T
of(th@ vel){pl@ ;mpam;l with 4amutre npt 50}5{1 Burthéi,&)rqakamy ®é}166€mre 48D have
bgen 5ﬁvet%?d aﬂ , the eefore, 5L 3801¥sq{0b%? éﬁgef‘ su%g/o cag %et :%88' In

Hove ects
e rrb odi e nThem‘ollﬂyaofbapfurd e Séhtove dafdpect gat pa)vmrmesmnhu@

oS0 T B o et Bl BB Bl s i
olNthe Xih%elict fo¥ded ,actﬁinggWeHle b3@gn(ﬂ Eé-oéchﬁhntsfa rl?lﬁ Hbﬁeoﬁh@ afid

var.l es are as es e I N eac (0] e above
re&?ﬁ)‘&%ﬁsf“n"[“@‘ﬂ arg ﬁchaqrsr? E}ér URAN IR #Psoghing sty desepibed in

gRRRY Bet@SBAGKS, a conpound is represented by Fornula I,
or a pharnaceutrcally accept abl e salt thereof, mherern

X1, Xi 2, Figwg3syis apide Krevwefs stanghion, i, sheek ahsarbey an
céﬁ;re hbtbacc@fa&gwewois&er ofRS §3RLE %tﬁkﬁoﬁgo@ﬁﬁg Eﬂchﬁ@ ;pﬂ)e

each of the above aspects. "16[88] In a

3@ révch By beeinfiresddntingeringni basier oleicuppsL@at § wn) therein,
nfag BE %ﬁ@@m cQﬁ/cré%Qg éh%wln) arﬁirenﬁ)e?@édgntB Q%B&Qéte b 36' n

which h@@ b@rncpoumé ingo ﬂlergmnad i Slohahgons}08 wemmﬁel@ wblda oy e
afvglrtlcé: %%ﬁu&/ﬁosle func 1§r? lvﬂf &c&né 91 £rtﬂéremaﬁglh aspect of the

resent inve représented by
For mul a | Themystam:pﬁthe ptdsartdwbl,oswm eng also HtludX4 beattng steade
33 B Mol popa eyl Bl etiesfbebifa oo

Béar(ngl-_sd:erew tlamps 60(I il afd‘un& stﬁm:rhidnéiOb nag e atedab ptdvent

re a conpoun esented, b
bR gIobv P03, e oFR AP RS Soehish SBf, “BEMng51e2% 330 gm
betriag 6leble climps600 nkad)be ¥abriaaed f%m%ﬁ}% HavinRapproxialasedyihe
and the._ ot her variables are_descri bed as above for

SRt Rl igmeterfag e oufer diamgier 9 fanclion alhect of the

present Ay S)Ehtrﬂ[ﬁ)é"of a%e@ﬂf@%%é@é’ clagp "6@@50%&%151{3&6 oY aspect of
Formula |, or salt thereof, wherein X

theesysiera ORrheaezesrlﬁ dgselopyre is sfowm i Biguras @A (top rszD gndaﬁ% ésrr%e

valsl Al @hd%trhﬁ'F ?és'@bc{n@%BaB@anqg StebvelR el 1ﬁclf1&€r a
Formul a | ] forty-second as ec

slgpvesdamp fi tarﬂérhed k& acﬂmre ehmprf@ngee@ﬁefgreiwwe@yout
Formula I, or a salt thereof, wherein X2, X3, X4, and
X5 are N X1 is G (E1; X and X7 are C, Rl is absent;
and the other variables are described as above for
Formula | . [93] The follow ng enbodinents refer to
all of the forty-two aspects above: [94] In an
enbodi mrent of each of the above aspects, a conpound is
represented by Fornmula I, or a pharmaceutically
acceptable salt thereof, wherein X1], Xi 2, and X 3 are
N, Xi4, Xi5 and Xi6 are G (El1')t,b; and the other
vari abl es are as described in each of the above
aspects. [95] In another enbodi nent of each of the
above aspects a conpound |s represented by Fornula I
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[100] In another enbodi nent of each of the above
aspects, a conpound is represented by Fornula I, or a

w@b@soesigaut i cal |y acceptabl e salt thereof, wheP&i/nS2m035/010650

Xi3, and Xi are N, X12, Xi4, and Xi5 are C (Ep )bt>;
stamchibin 200t S1exve ¢mnipatings 6@ mayanthésaieiop anbre Ivlesaild faf
t he abov.e as ects n sti.ll anot.her enbodi nent

aS?Onél% 8¢ 0? & Yy él%s %‘]poélbefg SUng e haTING®i s
r e pr esent Rdtuming:mrﬂigdra 34, st@iichian pO@maRbettupzdltd yapture net

SRS S o R ol ol n Pl 08

S\I@ﬁhcﬂbtbtﬁﬁn &bl 529 B dolisled forbit@tddnadctdrd 8062 BEMEa pin or
%ﬁpects [102] In still another enbodégynt of each of

MEBRAPS TR STk absoRber Bty ve & shash AkioEhiT BangsyP02 which

e Uk Surdd usifg 1B E@foim%ﬁtt ﬂaﬁ 100, qeﬁsﬁalaﬂpinge $@d fnay be
t hereof, wherein Xn, X14 Xi6 are N X2, X13, and

SSeHedipeaE SiaeEe Bithby 2 vsd, Bejfsecs OReRmEEnS os bearia glesys
fFaﬁ (8 sHol) a }ea t@'ﬁ&%g §1eedels@6] A¥ibiathRly, fmtv*o% ay be.

odi ment of ac e above aspects,” a conp

fmmde sithtsherkippsarberilange §02 soqured tpwm@@ave ¥ bya weld,

T T

vari abl esIreanethes aapecwr ¢rbestlari 990 emy e aftachébventiclig between

elel
Q7B flRenblS el e oBock iR PRSPl iy S8
The crasttar P00 muy allgyingy mtmmolrcma Iohyheaxablepg@hﬂs 606 ahd shock

et 800, WaSh S Sthery e opayg ikt Bhe by eyttt eQcing

vilfhsihié cdq;ade hét SQaﬁiihyQﬁusfe ke tap Cable FIDEAE bSttonh d4Wdd 5A0andf i | |

RATS AN 1 R USRI A
s@tﬁb@ﬁé@@@tﬁéﬂ q&h& Yhed68BArD0b tha$ aktlas b bEbiEr agiiha gk ner%fcaz

X13, and X]5 are N, Xi 1, Xi4, and Xi are C (El1l

teriqae- t Hee csessear 90% e lse ause iop48d hettam pistons P teéaswnéﬁmth

1ﬁd?@as@&3@1ﬁfbnﬁﬁﬁ ﬁﬁéﬁmpwt[b%ﬂemhle 361 il J,nea;meh ﬁ{e SEBOA 00® By

each bove aspects, a COI’TpOUﬂ

be épmed ofia @aldbyatﬂml ssheas, for exemplepsies] aneten haechmptyl In
aﬁ&tﬁ@rpatsﬁé?:lt %ro%%ae{r] 3661{%5)? gé Egn‘é!?&'ie%‘ dF néflri ﬁ? éﬁe&!‘ %P@x‘én@[e
C¢d¢|ables are as described in each of the above
aspect s. le §Eqsh¥>§1ts a%fd'e lvke\nﬁd}%t %%Ehlgm%dda HetneQ Ecggﬁﬁ&
of the abo e aspects, npound IS represe nted
té-anather asgdect afrthe&yphmrdfmhmtsen:taildc}osaec bpthsslakgect a]lctck

bAoA A bend g iy Babed e ol ™

3descbdabiag sleevessaoh hoeﬁthéMp@bpcablmmaﬁosnay[ H?,Qﬁllp]bdhto joint

anot her odi.ment of ea of the_agbqv

BB RAOT S B BB AIBE by BBEAN Lot T4 gt tese dsplss

bpévasdRHoEk Ahs6ibelsy808 @f‘e&ﬂit plkant,Sahitle BO &R eaﬁme mafaeu ifla Xn,
ﬁl , .and X1 re N; é X14 nd X1l are C aQ
ffEer tSF?é‘Fe YYH gegicbdecgleratign. H‘é P F??éﬁsncﬁpt&%’r‘?t 690 Rde

comviBted SPEMIShavInkQldreakd? sirérghtl thatmta§sterd i FHicARRdcKOT
each of the above aspects, a conpound is represented

asprieess $QM age pres@- a phar naceutical |y acceptabl e salt
thereof, wherein Xn, X14, and X15 are N, X12, X13, and
X6 are CG (Ep )bb; and the other variables are as
described in each of the abovefaspects. [102] In stil
anot her enbodi nent of each of the above aspects, a
conpound is represented by Formula |, or a
pharmaceutically acceptable salt thereof, wherein Xn,
X, and X16 are N, Xi2, Xn, and X1 are C (Eu )bb, and
the other variables are as described in each of the
above aspects. [103] In yet another enbodi nent of each
of the above aspects, a conmpound is represented by
Forrmula I, or a pharmaceutically acceptable salt
thereof mhereln Xn Xi s, and X]6 are. N X|2 X13

o ~ Va B Y | ' o, o o o o
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[116] In still another enbodi nent of each of the above
aspects, a conpound is represented by Fornula I, or a

w@b@soesigaut i cal |y acceptabl e salt thereof, wheP&i/nS2mn5/010650

and Xi4 are N, Xi2, X13 , X15, and X are C (El1 t,;
and the oFipeks ¢Ar(fradtlvésy)ad® (side deg)and BEdsidavieal khoof a

t he ve aspects. [1 17].1n still yet angther
SRR A0 BRE Ltk et TSR Rt ool | s
sHo T 18 Ferirestt 0 yndB, Tl sapport 400 rBaypialnd®Lpast 1R khjch may
) arcegtab e salt therg&% wherei n, Xn an X%S re N
ingfusie tapjcable;sqouring posgt 404 for gitaching Spexample, o biegkawiher
cohebtdP4 3050 %fﬁcaﬂl% e s£1didea6micAb1E 86chrifd pdiftel08 e e@taching, for

aspects. [118] In yet another enbodi nent of each of
cxFplaBovEkaypeeangecter B0 ipbten sable¥hr esent ed by

Formul a |posPho2mPPBE HBGRH 6 akpobl B5EARLRIRN RIS /L fring 424 is

t hereof, wherein Xn and Xi6 are N, Xi 2, X13, Xi'4, "and
cotiedap & n@gnngriych that in freckpripg's sRevaipresead; s, @ast4P2isdn an

ri 1N . . \ t . il |
SR AR i PRGN it T RS, FEREE st dod Ky at e Bt
thesnpd ¥ in the diaprtion shevenbyarrdvod 34| Spring 42 ardl spool 426 may be

RIS EU e O s ARG B

plated 420es otell @b backrplatb B ES amrbaclasupgens 623, bedt 402 reacdisocof

.t above as s...[.120],In ot her enbodi nent of each
infide R Bs BERERS ke fab ot B e BRI Dhitanfn, B2
sHoem)yuPast K02 fiay alsp htutie adidbk 61edthet davice@bidho@ny vl tonnecting
t her epf , erein Xi2 and Xi4_are N Xg, X 3, Xlg and
toyg laighing mecpgnism yybich may feplacgd pp fhe grqund gr jncorprated as part
o Elgs&itdndRd of Rowafg 1 10fand RichResteesaPmsst 402 whkd He dphing 424 ik
. anot her epbodi nent of each of the above aspects, a
incpeAsIERded €ateepr esented by Fornula |, or a
phar naceut| aﬁ%bﬁ/asge&,eanta@e@é@szwntoﬂagit&e& drivhgERMN foXl 2
and X15 are N, X] 1, X13, X14, and are G (E) bb;.
e3neple. 198 elsetrismarers jospipd withiner gxtemaliohprueg 419 maxchs used in
pl%@@oﬁﬁ@é’rﬁin@%%é‘dt s%steﬂa%écl-i%]:d igpvyet still another

enbodi nent "of eacCh of the above aspects, a conpound is
r epr esent &¢ishoynHp FrayredQ, pogird03 mygty dpyesacreised and lpyyered

~cept in: P
PSP 88 ) R SRln MR 1o, B o
ervhofi pobt 492, e thag endims @ ¢dmtadt With epooh42§% istpoimtestio iee direction
Ofﬁ§gggﬁ€%yéﬁ%égo'ln anot her enbodi ment of each of the

above pe

Cts, 'a conmpound is represented by Formula I,
or a pharAndsuotibedabbye, aralegntagicbmestal 450 disoeandcts thd@ppom

are N..X 2, Xu is,.and X1 are G (E11 b;
4@%}’%%%3%3% Pe‘\#gp il%f?ﬁ%"é‘s%?"e%%gé hatRser gorsd ae‘&%ﬂ“‘&}?
thfrfsﬁolalmﬁce.f Bﬁcﬁﬁ@b%ect, [sthfi6lention fbinlthe @p@l&mlamt 5eahdie quissdent

(0] ea (0] t apove asp ct.s (o40) oun |1 S .
Stﬁw%*ifgm‘fgaces thig Py eﬁlwl%%&ﬁa'? Lap9ddgsiqp due to the
dptafPleadilefoftat Exciide hpsH the YREKRIH cinebtordSh ford a FEIECIN0

Xi. X13 Xis, and Xi are C he ot her

X1 = bb; d
drjyipg ke the captireqet sULweylE é’&e?‘ﬁthg*a}%ﬁ%frg ?hﬁ%ﬁﬂalﬂé .
aspects. AddydboltD tibhdkle esabRNOLARS cERRAH ARy Hefus&BE h

of the above aspects, a conmpound i's represented %g
cqupleypaort 40Gste captyreaiehaldandiastaas byeakwayisonmsictor 489+ The
, i ; F Tl ' j and

A gPOl R oML )i SRR TE R B0 T ol son i
descri bed in each of the above7aspects. [118] In yet
anot her enbodi nent of each of the above aspects, a
conpound is represented by Formula |, or a
pharmaceutically acceptable salt thereof, wherein Xn
and Xi are N, Xi2, Xi 3, Xi4, and X15 are G (E11 ; and
the other variables are as described in each of the
above aspects. [119] In still another enbodi nent of
each of the above aspects, a conpound is represented
by Formula I, or a pharmaceutically acceptable salt
thereof, wherein Xi2 and Xi3 are N, Xn, Xi 4, Xi 5, and

o o ~ A oA - o, o o o o
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are N, X1 1, X12, X15 , and X1 are G (En )bb; and the
other vari ables are as described in each of the above

wW@swsenesE37 [ 124] In yet still another enbodi meneCDUSBa®N0650

of the above aspects, a conpound is represented by
cduplethub an hdjusiabla typhtarckiacdtich aay ¢ontralihe peiglttlagd 4 ad tension of

t her eof in X1 e N, X1.1 2,
caghEs Bo00 Hn Thstromnort P gt e Pty P, T ptieg a e
acﬁﬁdb%dz bﬂﬁb&tgmg m@rby%?lﬂb@toﬁda@?et ﬁﬁs pesipe, a[slﬂﬁ}lctzﬂ dable,
n er, enpo OorT eacC 0 e \' ectls,
W?raﬁﬁ%rtas fod Rl ghegyo %P%t% f iy e expécted that at
leRd? @cBYE 6 iHch Cab1é WilBBeaR ikl 135{ BRbinco e teRfbucb M ddable X13

and X1 are N, X11, X12, X and X15 are C (E1!)bb;
clamp when e rerimpgy thisheld forpeis gxcegdade 1t willdejappasutiio oxe

sl&llﬂi% ift Qﬂé/ﬁ't ﬁlﬁp @&:toﬁimé th4Bik atgdcifithd sy@t@ﬁ%‘?ﬁ{e tﬁ@@ﬁtdilﬂﬁ)@ﬁre

each he above aspects, a congg
thre ewﬁeet@maed ﬂbWﬁ%ﬁrQﬁbF%ktwaYdtonae%é @éu’fllléapqngl ona
FREEBEING, SR GhAR imtBELENR chebrBRuhelioh oM ne
araeun@l et etatmeuswmamm toodaptuleened HOY m 1&519@@@@ stpte27] In
still n h ects,
2 compourtoie R SSRIEP bF s B Diting i RRL o R
mp]udes om¢ euhoealf the falt@apg,aihivne os &l ¢ontivertienfa tuidbeckdd, nabld 4
X16.are N.. X are C- 1 b;
cdikIoRe Bl FeappE omestidie e, Myl sputih o
sKilfed iahhwat thapedechanishafdy Berusad ol beth i ndieidhingnhd Gfingitde h
of the above aspects, a conpound is represented by
Piey or a pharnmaceutically acceptable salt

t her eof Tﬁb&&ﬁé%&%n@ﬂ%c?@xﬁsn@@nﬁblh?@imst X025l Be urdetkhe
are G and t he ot her varlables re as

cqal&rglcqt rbeepctaﬁi %aa%ﬁefsrﬂqgrﬁérsteso% a%is semonly pseyd tojcqutrol

gzﬁé&cbft t@rrofdtirieétmge Nin difera@i@ﬁ hy &Btrbl stata QH& sﬁ&v@;@%a%/ seise the
npoun IS repr esent ed ‘){1@_ ormu
b

prﬁwarmﬁemnce@mgfr% ebhpqnmh@pew netmeﬁ@qa m 1
addftio toXdifoadl gtﬁss}ﬂgé o %rsteﬁ{]&néiso% @sddin Q'%Qnét? Bf oth&}d t he

ot her vari ables are as described in each of "the above
appdiprsiems, inglpding POV Jang traffic opeirol adravbiédees spyaitheates, ¢rfcrash

o PR 6y R R S THE Crkd) PARPERENF

apiphieations maytléfiferifronxihat uwad m>q raﬁroed kskosskmgs. Xt ¢cukiydgatearfdr X
C- 1 r

3ol e qblote 1300 B ph % Bs0Tbot B Bl Sl sepuy

syatent (bey., ‘tem)gudrdm ey cdrd dagboand pireh, exbpweuld dgyet tie, basier
nd is represente Fornul a | a .
soPRt Ogtse e A YO HE B reag s ety s 6 ke g Igwseed
pc&ﬂiﬂm)énﬁrrasdﬂ. whén, grlrz%raﬁted)@‘oﬁ eﬂg@l@(hlﬁarﬁdn&r@nc{( Ep ) ¥ bh and
t he ot her_var L.abl es e as cri e t he
bbove. asplacnaherasbe s PRt S0 mey Gsterat S dssaaEe
capfur€aet500fvid Heonrhasehl@si@estss. Ia 19 EpEdNEe | h($n-frang1ble
represented by Fornula |, or phar maceut i_cal

copReRR Will not %toyp{eméef fpport ﬁ?fbﬁen ﬁhe)efp@rfdlwo%mare@or&e to
th&hresilofd fottb4 In 8Rkul adebt, fie stfpblt 400 nf @eﬁﬁ%r@édhﬁ/rthe

vari abl es are as described in each of the above
impagfeafithe vehide30.| Iy agpderaspecsiipipheh 0 may b Ategratediato
thB RSO 2SR §diRer afpebl %%B%ﬁ?lb[%ﬁe%%% RYarfd Q¥ BHbR ih-

or a pharmaceutically acceptfable salt thereof, wherein

Xi3 and Xi are N, Xn, X] 2, X 48-and X15 are C (En

) bb; and the other variables are as described in each

of the above aspects. [126] In still another
enbodi mrent of each of the above aspects, a conpound is
represented by Fornmula I, or a pharmaceutically

acceptable salt thereof, wherein Xi4 and X15 are N
Xn, X12, X13 , and Xi are C (E1l1 b; and the other
vari abl es are as described in each of the above
aspects. [127] In still another enbodi nent of each of
t he above aspects a conpound |s represented by

. T T o N R
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t he above aspects. [132] In yet still another
enbodi nent of each of the above aspects, a conpound is

w0 epsessast ed by Fornula |, or a pharmaceuti cal PgT/US2005/010650
acceptable salt thereof, wherein X] is N, Xp, X 2,

re¥pcdise tiaGhresiot] f¥rew. dn@nothérladpdct, theamu-frangitdd dvmnector may
variables are as deﬁ rlbed in each of the above

COTIESE R esnopsedp a threshqld foree, o her embodi ment of each of
t he aboveén sapasthsr asped OHHPUPPOIt 460 HRP ﬁmentaefhngﬂble or

orqul a | r a ar ceut cally acceptabl e salt
refeﬁ grort ‘%E’FS’f &Fstﬁagmﬂ“ Amay °2’“P15‘<p1‘§ SURBoL f%ﬁ&’%“
captie fet 500\ respodtsiotaNBinahiig thr¥ehoidel@s are as descri bed
in each of the above aspects 134] In still another

enbodi mer? 2pthep agpech the weph#femasipeiiiea refragaiipound i s
mb@RABSTAGRHoWY fgpmﬁlbﬁmh %&esﬁlﬁ@aﬁaﬁeﬁém@ Il above.

acceptabl e salt théreof, wherein is N,

Xu, X 2,
Xi 3, Xi 4 Figwed i eap@re pgdoq wwhamudeﬁe tex ¢able 510 and
bRk @Blesso A&y e%lﬂgéa%ﬁé QRdsid ﬁ@g}hé’fop Pﬂm ottom
S e I men t

aspects. [135] Advantageou ove
cajlop @0 meayiba epupdest by 43@}1be aertiod icalelas 549 Tehacyhrtml calles 540
0@ compound is represented by
mE%?%’rﬁq gﬁp,gg;%?“é‘%% ar rf%ceut ically acceptable salt
t her eof Vettenkiab1e$p46 mohy Xie G oapled N, cedteRcabk1330, foxddhmple,
by dusm ) %Ié(a{ Or ﬁ'{g 5\%8 mz%yqateﬁgterréﬂgovterg eglgaﬁlg bor a/sarcf g% é &[]s%em of>
the plesdit dclbsund, tleavditial citiie 54bawy teshe exasnpla;hmvem imtathe top

esent by.Fornmula |, or ,a
b R pfel Bl S et b BagbeBied® ner ei n xi 4
and Xi 6 @Figardy7AXard 7Bshdw fie3andasslviskb, ragpectively| 58jbind 700
t he other vari abl es re as described in each of
acew ingyi® 01 asegstek the systamp m%péq%lad%l vreof‘\ REgREStog Pl

78D nRARPSMEaSS wM!ﬁEdSlﬁt RarXlBREPEIHIGupSorf B HRRENSAE Bture
Formul a_| ar naceutl cally. acceptabl e salt

net AR} e@fshom?g?%m 80pend mppyseroventipmt fiong flange 70¢ fom givgting
dcﬁﬂﬁiva}ﬁ 14ey@ﬁd§a &edét@mﬁ@cmevﬁ nfil)r ERgnpid, I’é%n%@‘{tal @é%l]eﬁ SJofit Butes

descri béd i n each he above aspects
prangso@B mepibe stppeEer bmommltea pEnE shinsts 780 viieh il te joint
| r
A TR0 e B SRR LR0 oploif BB biPnge 7200 J6int imner prongs
TR2attagh trjoint irIlange 420 adsnaybesugporteddydpint i@ner)prorg Suplamzl

0 0 0 455 G5 TR L O e

pin Bt ¢haaghyativwing \Mlecleahsomelc&mrio pivelt o152 vaficad plane.elbidiyfront

|| bl I
o P e TRRAALER PSR B
are C ( EiguydsBAaansd 8]3151001 ddde viawiofhskkabsrees in a

CoERFBHIe TR THINSAaLl P RERE) SRR OB RTAR:

abs QP ErEAps mmcfa{awbapw tcﬁybﬁl‘tfﬁ'ontﬁﬂan pbmar naceutical |y
accept ablle igb hereof and {)142 vvherel n X3is N X
X2, andhogkapsorper pigien 804 maybsaemoxaply gfiaphedtogapiugs nep
SdOMé”%J)M@ﬁ E&inBctetd 8063 v&ﬂhch%hay b e X@féﬂeﬁfélsﬁheth%ugﬁwnch a
and X7 are C or J1 wherein X5 is N
caple; §lamp owthaﬁapr;@naﬁeée@ﬂng 2033 amsalhalaxée Ressodpin odeg tox7
se@l[r@ﬂ@ caBlk ehdlsBoltoWhE SRR abSottr Mstofigo4. X2, and X5 are C
(El) ; and X3, X4, and X7 are C or [146] wherein X7
is N X1, X2, and X5 are G (Bt) ; and X3, X4, and X6
are C or [147] wherein Xi and X3 are N, X2 and X are
G (E1; and X4, X, and X7 are C, or [148] wherein X
and X4 are N, X2 and X5 are G (E1 ; and X3, X6, and
X7 are C; or [149] wherein Xis N, X5 is N (E1; X2
is G (E1; and X3 X4, X6, and X7 are C, or [150]
wherein Xi and X are N, X2 and X are G (E1V ; and X3,
X4, and X7 are C, or [151] wherein Xj and X7 are N, X2
and X5 are C (ElV and X3, X4, and X6 are C, or
[ 152] wherei n and X3 are. N X| and X5 are C (ELV ;

1 N 7™ o ~ A=~
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Jaa; X6 and X7 are C, and Rl is absent; or [ 165]
wherein X2, X3, and X5 are N; X1 is C(E 1)aa; and X4,

WXg00aneB1X7 are C, or [166] wherein X3, X4, andPO®US2085/010650

N, X1 and X2 are CG(E 1) aa ;X6 and X7 are C, and Rl
I S absentPri@to yehicld 30nudlidingn with caﬁﬁire rﬁﬂﬁb(»(éh@:keb%rb@ﬁzoo

and X5 are C 1) aa : X5 and X7 nd RL is
i Sﬁ‘i?"%‘nlprfsfé‘gita%\ﬂ%cf‘&% Secused byt e%ﬂ% EeaecHing s
nfechdnish). aBtie tArdshoXBforc¥Becuaifgl mebhatisn Giay Ok céﬁa@ﬁe] oﬂWiﬂiéﬁhding

X2, X4, a re . s CG(E
a&’ﬁ?ﬂie‘,?‘?nla?‘gg‘@)ﬂ?ﬂam[nils\lﬁf}”%@r 8?%3%"6%& C%?eé“‘N‘g X2
nhe‘éhe@ls{rrEml])ldé%Q)ne oPdreXBear $ths SBBGvhIch ﬁﬁ}ebé}ms&fed[tﬂrzﬁih a

erein_ X2, X5, and X6 are N; X1 is C 1) aa; and X3,

Sb&ﬁr Pigyegllat A1 fno esheay pip 1ing B1 hh Arippesat Shf@sc PS8BT ar e
e 1‘?1916 o6, #2 95 :ﬁra@géﬁa&aﬂ}a@oo%ﬁiﬁa&l%&nﬂ a@usQ»f s"ﬁ&g( &oﬂ)ér

a sent or ] wherein X1, 3, are

800.( Blel%hafa plrafwdilao@lo e, beawagm? orafre@al@te fmm ptilvmqértm thei

K%;ka‘?%ﬂ a nd p?% %A%éa nt Eja %%f-?éf%%b\g\%%et}'g% ﬁﬁ;?lr é?eai@é’ﬂ

885 dptionaliy wanbe Sepured ba feEsareyvatd. aNer dBeshxll foraeded@ingr e

B b TSty BT Mg By 20 S,

a[s@chivihg wieeliagism S2h astthralerehd X6 cmmaerwplg}(tl oaotﬂer)@uaﬁeefcﬁ:‘ee( E

1) .aa ; nd. X7, and or 57]
bR Bt 1o BRSPS sl efBmicly, ARG M s Apdber |
SGOLgviﬁﬁZuwxﬁalﬁinga’ﬁdn Ri.cdlﬁprm Bthte, Pras$ist i suppert ed)mmXogllmg

and X5 gre N, _Xi  a are C 1) an 4, X7
captgre @et @P 9 5§§< ﬁkﬂg? proseS O ap % é‘?’éﬂ‘%’ 3<f>€ a(i;}‘ﬂi’ &2
identiéaEddnfigurafion, X311 a§§€s¢ thd r@dlexzo@és@o@mgagup%a@ @do WhsiBighhe

X4 and X6 are N , and X5 are G (El) ; X3 and
OWrﬁﬂ%o@e%@r%etﬁgoﬁb%ent or [161] wherein X4 and X7

ar e N Xi Capuffgnetgogln?é b'e"[rﬁtaﬁl’ed With) Ate-tefidion MeriZord] Soa; for

i s absent; or 162] wherein X5 and X are N, Xi
eémﬂ%é 09020600 pounyls, ondtsgabls Kais logd avilkdenend oga ngpmber of
fz[ac?](ﬁg’incm%rg Sy ngﬁmﬁfaérq é(%(z:hqul?gthl 'of é%pt@r@ g?té%r(])aﬁlg dgsnreﬁ ’ﬁgl)ght
of@rpatenay; 500(|anén@tlsmt@n@n@1a(@m s oftbe@aawaeneﬁ'a@ e c and

13 2oy g 9 2 fg

thnrp@ptererneK&O deising micto x&rmtenme feice gmckedin g dlreamt ihm(uﬁl) ;

o 5155, o P, AP bkt

neckanSm acldddkheas pmb 868) tthe tanisile 62 cavses the sheXdr pins X@S toan d

shihr SaReny epits S strangoor B55n ¥ of SocRRSiober b Fagtinst

tiertekiskahce EBthe Afidtanlit fiinCylinder[816 QFIGMBY. GSHbCI{(lslﬂerEy

nd X6 are N s G (E1) X3, X4 a X7 are C,
@ﬁ"q{ei ?‘ET“W@?WI"}@W]’%&C 8¢ %gthﬁ FPLge n5‘<‘i §n@’ rofageshock
aBddebeX800 afdl b@%g)ﬁ'ee% S30Canddhal kb jOMRET0 116 pr¥ds al%ﬁt aan d

X6 are Ny Xi and X are C (El1 a; k and X7 are C, _and
hexizontal as cigrces gpplied #pgn %HEIF% npt 390 are tkgrebaﬁan%edaﬁh@uﬁh
tl?é?eehtér (Q"staqlau@n o000 whith i9SoBMd, AELGEE 1anou1§Hat1[)ﬂ- 340. YhR&BIeN

Xi , X4, and X6 are N; X2 and X5 are C (El) ; X3 and
enereyamay be digrhutrd ameng:amd aprorbest by captire ngtSPR; the shock x5,
a@s!%?o&gSO@r j%m’t\|70(9%d'tﬁe Sanchiod Boo, and X3 X4, and X are C

76] "wherein , X4, and X7 are N, X2 and X5 are

C (El) ; X3 and X6 are C, andORl is absent; or [177]
wherein X2, X, and X6 are N, Xi and X5 are G (El) ;
X3 and X7 are C, and Rl is absent; or 23[157] wherein
X and X4 are N, X1, X2, and X5 are C (El) ; X6 and X7
are C, and Rl is absent; or [158] wherein X3 and X are
N, Xi and X2 are and X4, X6, and X7 are C, or [ 159]
wherein X4 and X5 are N, X and X2 are C (E ; and X3,
X6, and X7 are C, or [ 160] wherein X4 and X are N

X1, X2, and X5 are G (El), X3 and X7 are C, and Rl is
absent or [161] mhereln X and X7 are N X1, X2 and

rr— o o ~ —_ o o ~ s o oy
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Is absent; or [179] wherein X2, X5, and X7 are N Xi is
C (El) ; and X3, X4, and X6 are C;, or [180] wherein

WX290589813X5 andX 6 are N, X2 is G (El ; X3 aneCMUSENE010650

C, and Rl is absent; or [181] wherein X2, X4, X5, and
X are N, Xfhd shoofSab3srtling méthenié nanditéAativelyahdedd s t@fue

182] wherein X1, X3 ,-and X5 are. N, 5 G (E1)
prbdggt i ipnre pollpbiraigiin g Sk 263 6B Spich G bl Kieai s
c&éﬁ;res%@i aﬁ@expaﬁﬂngﬁtte@fﬁpé\dnvéiy ASccEdlnéEthls a?ﬁﬁac@@lﬁi?é){c? ar e

, . ahn | S. apsen or ere| one 0O n
ahsarbgys %8? l?%lgaam@f%weﬁlesmfﬂ%heh mﬁy %0 pledrp angd tff“iaéG]
with sfs@hrsoarm otdaf ﬁ)%d@fstrﬁ@sﬂfai s@re I\?m hé re@i'ét delchnhtivheriak Roddiyg

one of Xn, X i4 Xi5 or Xi 6

wh
onaffest garisaf tep shogk absogher PG dlﬂ%to Khe temuf @agﬂhe ﬁﬁé&% Elﬁ%? g&@
eﬁeﬁ@uﬁfn c?épﬁirélgg. e?ﬁcf% a'n§ dghec@iﬁg E}Jo%fgllbs\ﬁﬁ)%fseéo% >ﬂ1 Wﬁﬂ'&eé}gve

% wherein are N, erein
sleqvg h&wmax bg mzpde olilansbsmtﬁhlg wqtm@lmtwak fqmmxleﬁalmnmm or
St%z[ 194] wherein Xi 1lis N, or [195] wherein Gl is -
- NRRR3(R2a)j i , - S(Oj iR2, Co-iQalkyl,
cycl oC3- SEiley 10 idwesidy vieyorhith illGraies ambheygy abmonpingf system

w%’t\@n %}fé’gort 2109 %halg%%glat %ﬁ%ﬁ&?} l?ﬁtx_:g}d‘ienijg t‘é%‘}gas%?cg &ggjfg?srtgm of the

ende
prIRACHRIIIRATAH)) iisaconnectd to@h RAMDy, for oRaRpd 22tie back 1002,

vt b DS IBAA thofgebs Sihelyatonnd Rgloth RTEEs stoympscipie

ends 330 of tNP2AREE TN IBHIMABR, 526 afRdAPDBub)efl taBEatk 1002

ngiglpzﬁs)f?'@@éﬁmz R 5}_—\1@%«%_ wggﬁzve 1nm%%&§q 33) N éazng%s%?

HokHerASpEdt, bR of p(a@@e@)lbl&&?&%%ﬁa bt @@(ma@)b‘é%o &
: r OR222 0 to C(=0 NR222R33?3 esubstltuenllef or

SC(=Q or
separpts tigbgck 1@932 I@&P%Wr a8paeh tigPyek L00gmaybs spwsjed to ey SO9
Vl%lsmeﬂ@w@g;d\,@l?al |y substituted with one or nore

I ndependent ha - CF3, - OCF3, - ORz22, -

NR222R33H{iBEp 3 4)§ Dtide viey ojigipiflustratepap roepgy absorbing system

o84 g R4 B R, il ELpliS gy e
pra-wdt disclo syire by esrfi00 lamouplrdgq a glieck ebaqrbXQSO(b(Bhwhmd:oupledrt@ an

. : 80
r%}]oer;%)r h}§§{§pl’e,(%% ba%% ﬁﬁgghﬁg %ﬁg@ﬁ a%% g Eﬂ;elk% ]
graumﬂ lé(v7e1 alethg;aspaetishRin eblbmdnfio ditof @BIE]510aed bothoX2able
aae h couéga( to s{hgck abslarfglgﬁog el(%]ell)s ﬁg lggi tga)l(gl% b%i( ﬂ);(gz d‘%{'gh
is ambed‘d,ed K2lowsgroand 1Eddl in coficeendl 084 akingsidg roadwla}H])’ ila another

X2 N, Xi
aspet ehety v 3Hle SR SoyPul Bble S i ve BRI R o)
combBthlionBE ERICR aBEbYbedN®000InY tid-backs3002. or [ 185] wherein
any two 86] .wherein an¥ t hree

0

of X p-i fgn N“b‘lﬂ‘m[’lféﬂ‘ﬂ%‘é@é{ ﬁ]%lo‘émyi bigwredpd ayg 2 Wagi 4 X 5

cdﬁﬁtm?éte@ absfofbbwﬁ 1t il B8 appi@hib dne SR 110 aft tRatXSize ¥indS
N, or [189] wherein any two of X 4 Xi5, or
thxi%eSF gf titre %qter[aisalcﬁrd W%Y@V Rasgfl op.sfongxagiple ﬂ@frpwéi RAtential
en&llgg eﬁ&ﬁllﬁ&‘:re@f)f the syQém,[ &%lﬂé’ﬁ %&@ﬁdﬂ 238 B¢ thlexgicBed\izelr
wherein X i are [194] wherein Xi i

aﬁdsvelqmtso@f hfeysl]ncmal@aﬁremdu s - OR2, - NR2R3( R2a)j i ,

- S(0) i1R2, Co-iQalkyl, cycloC3-8al kyl, heterocyclyl-

Co-i oal kyl, any of whi ch is optionally substituted

with one or nore independent Halo, oxo, - CF3, - OCF

3, - O, - NRR22C(=O OR 333 , - NR222C(=0O) NR 333R222a,

- NR222S(0Ojia R333, - C(=S)OR 222, - C(O SR 222, -

NR222C(=NR 333) NR222aR333a, - NR222C(=NR 333) OR 222a,

- NR222C(=NR 333) SR 222a, - OC(=0) OR 222, - OC(=O) NR

222R333, - OC(=0O) SR 222, - SC(=0O OR 222, or - SC(=O NR

222R333 substituents; or Glis aryl - Co-iQal kyl or

hetaryl - C0. loal kyl, any of which is optionally

substituted with one or nore independent halo, - CF3,

- OCF 3 - OR222, - NR222R333(R222a)12a - C(OR 222,

NN NS PN PN ~7 P N Y. Y. Y YN
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substituents; or [233] wherein GL is Co-ioal kyl,

cycl oC3-8al kyl, or heterocyclyl- CO-1loal kyl, any of
wWoR00s4098137 opti onal | y substituted with one or nRCEUS2005/010650

i ndependent hal o, oxo, - CF3, - OCF3, - OR222,

NR222 R3 331232 eal] wideh of-theGhshIRtdR Zas 12 EePddaRAineto Cehiine

TS MRS NN TR WYL S e S

5 W%&ﬂaable BRRaidPodafep abld S8 sgacad IG feetapar) Sid2ddpled by

se&lgézz N 8%%‘@3@2%3%53 f?é @)t C% staw%w captl_lre

net 8(303%}%‘: wasX{eQd. Sfheddint oftMang?neg 360 WﬁEn mstﬁfefd)lﬂ}ﬁ

substituents; or Glis al
teﬁ%?ngii yvas 1825 ipgher §q the gepferof thgripR: Wbﬂesané d? 75 rﬁ%ﬁ%?%/to the
cehiéP §f ﬂﬂéﬁo@tngUaBE a_@ Hﬁaﬁ&ed@ ﬁl% C%kg‘gigg BEBOtafi@t Qet 5 O(Q:ﬁle
top;@qi@§20 and b;(t@}mb@z‘jg@%e 1 2§ 111@)(%& ga@qmzec%\/ﬂgL 79 tons, the

%2 ®) %‘%}' agggméz%gg %8) 3§%égz%v’%n%§§MBL 20 tons,
a“dm@)ll c2bIRB3H), were @‘#@mﬂ@mp cably( HPIRI ottom cable 520 by

NESSEID YB IRyt IR o0 '\ 220maas,

- OC( O) SRC&#@ends 53THOpARAIAR 210 4Bd bottSECD MR PRBIDBpled to

subs r.ei ;s _aryl - -.10al kyl
g oo 590 Vs Pihisbityer Y6 Sl it ReFint slseeoi Fpoioe
fesumﬁmlmstaad 1\fedt 17T ifshes ay measiired frofhepeunddaiel toahocable Einber
OoR222, - NR222R333(R222a)12a - C(O R222,
W“"GIYC(O) NR 222R333 , - N2, - CN, -
S( O j 2aR2%n aspeotRhre 32dsR 3Bsorbers N@?ai-’e?ﬁt Oddeen3 3Sp .cable 510
NR222C( Q) OR 333 - NR222C( O NR 333R2223, -
andioy egg( }025‘;@31399/ be, foe(ax.ag} 2521ncht ngqné senter cable 550
andRéRREN TAWRRSAD) NiRZ AR aRBRSRhicknd¥s222C( =NR333) OR222a, -
NR222C(=NR333) SR222a, - OC(O OR 222, - OC(ONR
222R333, In aspech 2 50 foot Gyt ot 599 mayde useddor eyt
dlgtgx%g%%ééﬁ%hﬁﬁﬁﬂ(ﬁ) wﬁfch h&%ﬂcl&&%@%ﬁéaﬂl%lé RS ISR
N, or [236] wherein wherei n X15
angisenty] cehle S speped] 12%®]Bt m@wemmemmnry 1ge Hercal; cables 540
1%&§9LSTQ§5 i Xn is N, or [240] wherein Rl is cycloC
I oal kyl |cycIoCS -i oal kyl, aryl, heteroaralkyl,
het er ocy cThd suppastset08 b‘(ewbbai@tlf& feetah lﬁyht of,semdr3cfa¢ﬂ<tylthe or
e [
OLRS% c{foifhg sfa QL&}’S 3 r(])g r%lﬁ:l?%gérﬁg 4?% %ée%t%&’ﬁ fe;%[] %illlc%/lSB inches and
top sdesting l]nerghsof 4eret[ Pihilieswhebatom setuning Height ol feyﬂ 8 inches.

cubst | ¢ ur Gty Bire 3eF i B deh A npicon. fithe Y

ensoldBhdhtenstticted) the Bdl2 jussthfor e Bordiett Base 920 @ﬁineasaaédl@ﬁl 15

sk Y Xan vohie s BENS 2L bbb aiaE B0 st et

déeppdependent Gl substituents; or [243] wherein Rl is
heterocyclyl or heteraobic cIo i oal kyl, of mhlch IS
opt i onal | YhesiFag fE4vsed hed, YQﬂqeftC@F torgHeean %G&%‘?ﬁ ofd 1

inSBatd b %ﬁfe?dlaﬁ}l%te[r 814141] inVRE! Sdikt 3kt 1B 792 inefuded four holes
het eroaryl, any whi ch is optional 'y substituted

y

fopbelting torphosk al?ﬁeetﬁé ﬂw‘i’tgoéﬂ‘“%td%@tﬂaﬂ gvas gyelded Agpearing

wherein RL is Co-ioal kyl, cycl oC3-1oal kyl, bicycloC

5- 10al kyl , aral kyl, heteroaralkyl, heterocyclyl,

het er obi cycl oC 5-1i oal kyl, spifl@al kyl, or

het er ospi roal kyl any of which is optionally

substituted by one or nore independent GL 1

substituents; or [246] wherein Xi6 is N or [247]

wherein Xi4 and Xi6 are N, or [248] wherein Xi5 and

Xi6 are N, or [249] wherein Xi land X 6 are N, or

[250] wherein Xi is N, or [251] wherein GlL 1 is oxo, -

OCF3, - ORR 1, - NRR 1IR31 R 2 j4, - C(OR 2 1, - CO2R2

1, - (=ONR 2 1IR3 1, - CN, - SO2NrR2 1R3 1, -

NR21CC—C»R3 1, - NR21CI>C»CR3 1 - NR2 1C(=O NR 3

A NS N A 7 ~7 7~\ RAIFYN M AN oA
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one or nore independent hal o, oxo, - OR2221 , or -
NR2221R3331 (R222al)j4a substituents; or GL 1 is
whewan9d137 Co- i oal kyl , any of which is optional PgT/US2005/010650
substituted with one or nore independent halo, - CF3,
slexsie 330. PiR22R4d 2 lengtis? 2Q 1ilkBI3 Inché2ind dlianjebe of 2 and 3/8
. O R2221 , - CO2R2221 , - C(ONR 2221R3331 , - N2,
TOERES: - S(O)j5aR2221 - SO2NR2221R3331 , - NR2221C(OR
3331 , Tﬁ@%&ﬁé@bﬁﬂ@rﬁ%@hsed werNR?cﬁ&ﬂlﬁ(\@H%oﬁ% 158%e6nl

pounh r%?éa%%%%é M@ﬂ NF@Q ggql ccumu%ator with e?g OO%%oﬁl%dz 1
reNﬁQ £t 3or NBS 33th h @R Bund 50 2'3141@5 nﬁ&?’ 3113635{3 Qf shock
- OC(OQOR 2221 O NR 2 1R3331 O SR 2221
al?sorbegﬁgodfwaml’ies exten . gg:g;}gg)j_essed@wt agg}@tpqppf
128 %4ER3331 substituents; or [290] wherein Gl1 is oxo, -

O?Zl,-NRZlR31R2a| - CO2R2 1, C(ONR21R3
T, | chshion 30 baiadata Yinch Ogksal igs. whieh iugta Wiingh

oﬁt§1d9@1taf8§t(@)="i‘lal_ﬂ wall65 Hc%%__@%. ﬂ%g%oﬁq%?%%g@&ﬁ ent

m(smgga i)nch tlno@(s@)eﬁgag,g&high had@Geidips 11,3 inche§ @dNength of 94

. 1 . - ~ - 4 - .
RN s e wiggBhvrete B RRAE pipyisnatply e
d&Bdtlow groumkzﬂ@@mﬁmmaﬂzﬁﬂiﬁ&kely 3.8 feet above ground level.
“% g g %gg 28 R% eﬁw a‘flaﬁéé Sl(fng %%anﬁg slee\% 8)¢1mp 6%6 %ad an
ot didéteiiaB B inch¥2 Rave clamp MRiZ2 204 e NBEBR0) }ﬁ@s?@m to,

oSG A el e RhO B SRSy re e o

602U R Ik r Sisdtdriof @6 irthestind Ghs FabriSated @ﬁh@@h’ﬂe‘matenal as
Co i oal k%ﬁo any of which is optionally substituted
begyipg slgsve mor e i ndependent halo, - CF3, - OCF3, -
OR2221 Flgﬁl@@%ﬂt&?@%& }{ea%%&@év) bPPmart elé;ﬁ@: bB002 Unone
C@R2221 , - 1R3331, -
e@@lp%mlelemen@@@MEmh@s@snnmtakmzszq@m@)m@sl ,
sufﬁ&@%%%lﬁ:(a@i%tﬁ?t@ lccommoua% 28640 MR R 2B ables (1 e.,
NR2221S5( O | 5aR3331 2§§) OR2221, - CSO SR 2221 ,
toRIR2®, 2mi g@hqﬂggl gpapture net 50 such an embodiment,

sk %@W@%ﬁﬁ s MR R

depth ar@@(iBIhOR aeosImodate $NE)@RH 22 HEREABA cables 540. I oA in

Fléé]l%ﬁgﬁﬁéggﬁagéc%%g?ﬂ%Parnd[‘@gi Cfgsegb@()dyﬂhtezd%&?d ji

whiile otm@hMymemeQQM pld-en@o2040al kyl , any of which is

opt 1ol Lty RO S ol e 30 . EpbBSSREPAGRIn

vehidbs3a rhm;ep‘as) may iféludt tiastidhahatitydr 20500such acbutys, rexviseqfor

b(%.}d]glr%l dh‘ngef%glal %até%-lsetn!c i@ﬁsjm\/\éet %@3;11 ofn aﬁmrnatlve
erNRARRMIR3 BIetER2 e akat hféﬁlcn’r20@0 @a%g #hde of othdPREEpLdble -
C(QO.NR 2221R3331 - S(O j baR2221
maiepali 5 Fragple. materstﬁf@pbmr@ses the captmzﬁw BpeR
da%i’a%% wg§n N%ﬂ%ﬂe@ﬂ@a%@s@%ﬂ%%ﬁk net 500NB41 2dwkr€d bpaEER31
PORiD21 C( =NR3331) NR222al R333al -
NR2221C(=NR3331) OR222al - NR2221C(=NR3331) SR222al
OC(O OR 2221 , - OC(O NR 2221R3331 , - OC(O SR 2221 ,
- SC(OOR 2221 , - P(OOR2221aB3331 , O - SC(ONR
2221R3331 substitaents; or [292] wherein GL 1 is oxo,
- OCF3, - OR2 1, - NR2 1IR3 1(R2al)j4, - C(OR2 1, -
CR2R2 1, - CCONR 2 1IR3 1, - CN, - SO2NR2 1R3 1, - NR2
1(COR3 1, - NRR 1C(OOR 3 1, - NR2 1C(ONR 3 1R2al
- NR2 1S(Oj4R3 1, - OC(ONR 2 1R3 1, C0-iQal kyl, d
.1 oal koxyd. ioal kyl, cycl oC3-8al kyl Cl1-i oal kyl ,
het erocyclyl - CwMal kyl, any of which is optionally
substituted with one or nore independent hal o, oxo,
CF3, - OCF3, - OR2221 , - NR2221R3331 (R222a|)14a

NS P\ NSNS A NN NS SN SN A RIS /AN A NN A
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- C(ONR 222R333, - NO®2, - CN, - S(Oj iaR22, -
SCPNR222R333, - NR222C(O)R 333, - NR222C(O) OR 333, -

WORREAGIE) NR 333R222a, - NR222S(0)jla R333, - E(EBSIORS/010650
222, - C(O) SR 222, - NR222C(=NR333) NR222aR333a, -

NR222 C( =NRB&z) nkbdddent, mﬂm@ﬂs@\@sﬁﬁkw?%&ivw@x O OR

222 ) NR 222R333 O SR 222, - SC(O) OR 222,
Pegections 8 ds3 vt liﬂglaélaﬁagure%ﬁm@r)%ora Fyface to top
sipBich. Cﬂjojéyﬁoﬁi ZG’B@tv@éré’ h' 2 5/80rnd & eyt wu?ane?tflcaY‘APéc‘é&eé 2020

optionally substituted with one or nore inde en dent

I
WSl 303 3/%" and HHRB wide. djoypontal reqgsges 2033¢rR2 20 4y jdea Top

a @t% Zongq:%gsg 2 1 On! CCSS
lgE(()) é%%ﬁlzz i s&%mogg%%w‘l ?0%%"% % %l%ﬁ e

@rg;g Bistance fromtgpadicy qxﬂ:hogg@;@zmsses 2010 and vertical
%%@N% SRR OQBE@%&%%G( Qf@%@ §g133 48" long

NR222C( mrsm?égaes Lar@a(G0) mnmzsfmt @er@@)tmooo may be

J%’%ﬁ@% iR Ak acea 5SsTh GRS Fftcr i spin R adaghvay 10.

AXgn us\%@ert&ﬂ\br ablrof[twﬂtt oldnentsi 2006 spanhing a@hoficplat GoadsraiNio
[ erein a t hr ee
m3 glf IgéslﬁL% hy ne o1l 616‘% gy gﬁag}exgg(mﬁ “fd:ho%trreglgr(tlgg Sﬁ o} the

mahaeraents 20@0 ilemessﬁ‘y)(o iﬁan>€he4no&1\5a}oro Xi | s N or [337]
wher ei n %g t wo .of . X14 or X1 ge io
wher ei n phovy in ffigurey q}?ﬁé?péi:tr?fﬂfin%fﬁ “?Tt PO mey or
1nblﬂéé)§zndwheﬂe ithiat Kdve 2dd6ped brafl€tolloNa eBitflto ‘M’E@rcﬁz'ef‘the mat
XL are N, or [342] wherein X1lis N, _or [343]
%PESQP Vi thy greaterepge. ‘Othotpmatsieresats asishown indgjigyye I#Rpmay

n@@nomialeﬁdé 200 6dvifg 2318RU kidfite. het erocycl yl - Co- i
oal kyl , of which is optionally substituted with

one or rrtﬁ‘é hqugh dllsradverembarisnengpigye beegrgscribedhpgin in

d%?t%hou‘ld M%%%%B%ﬁ& éélg%%%}échﬁe Qb by théde éﬁhl@?ﬁ%? gy that

nm@s Van@mmmmmgde withigRie 2GpeOf RESBYention without

A QB gl o e IR AN Singng et

aCNRE@S:( NR333) NR222aR333a - NR222C( NR333) OR222a,

gl 5% E{% g(3 Nﬁ%%% %ﬁé@ E&eﬁlﬁ%ﬁ%%te eglﬁsz’ln%pre)ssmns ha;fe

be@i:(lse@)hbﬁﬁi ARBABs efdzstm;ttme lahd;not(lﬂnﬁblf hm&mydrr Teierd Baﬂokyl

e B K s smEotn R R RIS oo
and d€XckBed or pbhifidids therediRA2IRS 3&68?{21%&&»1112 Be deﬁr@ﬂ ) E@o%?dance

R2 O NR222R333 , - N2, - CN,
W@%ﬁ’ éﬁ’ﬁz‘%ﬁ‘%ﬂb PNR222R333, - NR222C(=0) R333, -

NR222C(=0) OR333 , - NR222C(=0) NR 333R222a, -
NR222S(O)j 2aR333, - C(=S)OR222, - (C(=0) SR222, -
NR222C(=NR333) NR222aR333a, - NR222C(=NR333) OR222a, -
NR222C( =NR333) SR222a, - OC(=0 OR 222, -

OCC=0) NR222R333, - 0OC(=O SR 222, - SCC=0 OR222, or -
SC(=0O) NR 222R333 substituents; or [344] wherein Gl is
Co-l1o0 al kyl, cycloC 3-sal kyl, or heterocyclyl -
Co-ioal kyl, any of which is optionally substituted

wi th one or nore independent halo, oxo, - CF3, - OCF3,
- OR222, - NR222R333CR 222V , - C(=O R222, - CO2R222,
- C(=O NR222R333, - N2, - CN, - S(=Ojia R222, -
SO2NR222R333, - NR222CC=0) R3334- - NR222C(=0) OR333, -
NR222C( =0) NR333R222a, - NR222S(0)j]aR333, -

C(=S) OR222, - C(=0) SR222, - NR222C(=NR333) NR222aR333a,
- NR222C(=NR333) OR222a, - NR222C(=NR333) SR222a, -
OC(=0 OR 222, - 0OCC=0 NR222R333, - 0OC(=0O SR222, -
SC(=0) OR222, or - SC(=O NR 222R333 substituents; or
Glis aryl- Co-1loal kyl or hetaryl - Co-i oal kyl, any of
which is optionally substituted with one or nore

i ndependent halo, - CF3, - OCF3, - OR222, -
NR222R333(R222a)12a - O R222, - C@R222 -

L N . ~RA 1 L .
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vehi cl e. SUMMARY OF THE DI SCLOSURE The present
di scl osure relates to a energy absorbing system In

won®sasgart, the energy absorbi ng system spannP@rus2005/010650

roadway and including a net spanning the roadway, the

net having a connecting #FMI®S coupled to a top

\gsrrtber, . a%ﬁi ddl e nmenber and a bottom nenber, and a mat
PR GBI SHSt he roadway, having a plurality of

I eCesseénel®y MLEBINERHNE sfafin Btroadg\af,rbo st is in a

| oner ed position. BRI EF DESCRI PTI OF THE W NGS

FI & nef spaqnine fheropdvray; (e nefi hayinga cemnep e semieicoupled to a top

ener gy bR a8idaM steBiPetirddh BoABRGAImIRLT Aaged at a

railroad crossing of a single-lane roadway according

t 0 IJHY ax@peestonghe topdwayy Baving ppluraliy ofireseaies tejrasemmadate the

FI G 2 ingt, %nBEIRREGE inVLlowkRWpblliGh 1|l ustrates an

ener gy absorbing systemw th support arranged at a

railroad crossing of a single-lane roadway and

rest rai.ni ll ' . f the
oy St ae Ay Bl fovfefii S uth PR AR ARG oftechlS
in¢lude afongecting m@hﬂb@nl;eu?sai artbp memberkecead) 8 oniddle membber recess,
atglﬁgtbgﬁgmqg b%‘f?e%fﬁsg.' ng to one aspect of the system of

resen Isclosure. FIG 3B is a side view of a
stanchi on and capture net according to one aspect of

th stem of, the presen i s¢l asure, FIG 4A s

 r ooy cBHTED Fosh P SR ok Bt e B ot o
reess atanls diongthe @panent@s Reess tothe bbtons et flcedshe
present disclosure. FIG 4B is a side view of a
support according to one aspect of the system of the
Pr &S amt eflrse histbirty sybtém of Blain 1, AvihdiR théing¥ Bfnpais&yPPOr t
a(iCO,dI ng to one aspect of the system of the present
apluglity o mat elpments arrgngedicqntigpqusly; ew of a capture net
according to one aspect of the system of the present
disclosure. FIG 6A is a top view of a bearing sleeve
cl angha ergexirhegrbing sysiem 6 platm 4.07herdivcash xfglha piprafifyeof mat
eRNRARNhC1ACE Gt REW L First Flobis afPa kitofld RLdE Vi ew of a
beari ng sl eeve clanp according to one aspect of the
system of the present disclosure. FIG 7A is a side

Vi gw 0l ' i f..th tem
ot ok hRba ek 0ol RSP RE LI IR S5
inabideta tap bonizdintadrecess,crreiddisfedtontd] réches asy sittettonfhdrizental

' re, Fl BA IS ide view o shock
S il P LRE e B0 oPd ol Pl s¥lmnE €80 e
tayf hdrizentglist@stothe botonplicezentl idéesc| osure. FIG 8B is a
side view of a shock absorber in an expanded state
according to one aspect of the system of the present
di B CIThs etiedgy 4Bs6ibin@Ayitem af Shities, witewidthe frstheticaPlesas bed
in a conpressed state according to_qne aspect of the
Wfoéﬁvg 1calrecess extedialoneLp oyt Fdge offremagy i s a si de
vi ew of a shock absorber in an expanded state
according to _one aspect of the system of the present
di & cTBS erfeesy ssabinggystem of dpiged. whetpinior endis fesmedibe the
tob hoRREHENre SRS Ad B¥toRYRH HToNhddbySHPRMon RELANEE ?ec@i?. a
roadway according to one aspect "of the systemof the
present disclosure. FIG 11 is a side view which
illustrates an energy absorbing systemw th support
arranged at a roadway according to one aspect of the
system of the present disclosdbe. FIG 12 is a
perspective view of a mat el enment according to one
aspect of the systemof the present disclosure. FIG
13 is a top view of a nat el enent according to one
aspect of the systemof the present disclosure. FIG
14A is a side view of a mat el enent according to one
aspect of the systemof the present disclosure.FIG
14B is a side view of a mat el enent according to
anot her aspect of the system of the present
di sclosure. FIG 15 is a top view of four mat el enents

o, Y o Y a1 e
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In anot her aspect, the support 400 nmay be attached to
the restraining capture net 500 via a non-frangible

w@emseet1sT. I n this aspect, the non-frangi bl e PONOSWH010650

wi |l not uncouple the support 400 fromthe capture net
500 The ehergpabro€bing sidtem bhélemg B) vghei@ﬁ ﬁ%-toﬂ %hdcuﬁﬁ tif Boftom
aspect, .the support 400 ma e di sturbe y the inpact
o BE flpgier Hebavey fom aceher BBk e B Smipor t 400
may be integrated into the net 500. In another aspect,
tﬂs on-frangi b] e connector, may expand or  extend

i MPeSPiShEeY A osbing sysp rfclpigt bavherqin thesrat éyrublSect |
the non-frangi bl e connector nay conpress in response
to a threshold force. In yet another aspect, the
suppBietenargy absaybing sy siere ofClpinnhgyhsren o pottien eba tep|sarface of
HRRMak skt @r exanpl e, the post 402 may decouple the
support 400 fromthe capture net 500 in response to a
m ni mum t hreshold force. In another aspect, the

S Y . >hani sm (not
Shns e K gl L AEBER, SolBEIAR et "S00
f r omat sproviag tiRirgadwap tiehwhbavingaginneding etenBeOcaiplediio two
i nclud t le. bot.t ahl e .520, .each
havi ng %Zgg(fpe&ééﬁgg? 3 %B?&‘gﬁgﬁg’e‘i ar%ltg a?D g’]ﬁt grélé%efmebeé’fﬁ'd and

b ot matrmreagEden 5126 rewyaichaeing plcehdotiyg memberbredesgh top
vertical cables 540...The vertical cables 540 be
coupl edM By RS & middp et BetreSde A & aptem eaboLRE g
be ¢ g u fab@mmﬁaﬁfﬂhem&aﬁﬂl@m&ﬁﬂer, 1he topaeitdr Sthe hﬁc}]dllé i ng
a u-bolt, .or t wo may he interwoven., I n anot her,
aspect anmb(eﬁ@ds‘g’f:bgﬁ?%i")‘/‘i“ﬁ@r’ rYle'@g G nefiisdp p &ﬁﬁr%‘{ PasHien.-—
vertical cables 540 may be, for exanple, woven into
the top cable 510 and bottom cable 520. O her suitable
nets may be used. Figures 7A and 7B show side and top
vi ews, respectively, of joint 700 according to one
aspect of the systemof the present disclosure. A
prong stop plate 706, may make contact with joint rear
flange 720 to support the weight of the capture net
500 and shock absorber 800 and nmay prevent joint front
flange 702 from pivoting downward beyond a
predeterm ned | evel, for exanple, a horizontal I|evel.
Joi nt outer prongs 708 may be supported by joint outer
prong supports 710 which attach to joint front flange
702 and fit on either side of joint inner prongs 722.
Joint inner prongs 722 attach to joint rear flange 720
and nmay be supported by joint inner prong support 724.
Joint outer prongs 708 and joint inner prongs 722 may
be rotatably fixed using a pin 712, thereby all ow ng
shock absorber 800 to pivot on a vertical plane. Joint
front flange 702 nmay have bolt holes 704 for securing
to shock absorber flange 802. Figures 8A and 8B show a
side view of a shock absorber in a conpressed state
and expanded state, respectively. Shock absorber 800
has shock absorber flange 802 which nmay couple to
joint front flange 702. Shock absorber piston 804 may
be renovably attached to capture net 500 via a piston
connector 806, which may be an eyel et extension,

t hrough which a cable, clanp or other appropriate
securing mechani sm nmay be passed in order to secure
the cable end 530 to the shoc#6absorber piston

804. Prior to vehicle 30 colliding with capture net

500, shock absorber 800 may be in a conpressed state
and may be secured by a threshold force securing
mechani sm The threshold force securing nmechani sm may
be capabl e of withstanding a predeterm ned threshold
tensile force. In one aspect, a threshold force
securing mechani smincludes one or nore shear pins 808
whi ch may be inserted through a shear pin collar 810
into a shear pin ring 812 . A nunber of shear pins
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