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AZAlI NDOLES USEFUL AS | NHI BI TORS OF JAK AND OTHER
PROTEI N KI NASES TECHNI CAL FI ELD OF THE | NVENTI ON
wQ 0@3hY916k e present invention relates to inhi bPtDUS200$/010963
protein kinases. The invention al so provides
phar maceut i cal _conposition 0 LS ds
ot PMONJSTE BERIORMANCIE (RN TIRICAIIeaN ons
in the treatment of various di sorders. BACKGROUND OF
THE | NVENTI ON [ 0002] The search for new therapeutic -

agents has been greagly eFdRi/ENTICGENt years by a
better understanding of the structure of enzynes and

t.h bi | | : . . | ~anc
Thgdﬁg‘%?téclﬁf @ﬁ%%gtogﬁlegioic%ﬁé@ fﬁ?(g@rﬁgggjbélglﬁﬁﬁﬁ%ats Jlnéi (l:\{tld uals,
angl maEe PoRtRGaM s Ui e iunD SRS basad on 4 idiviluas

rel ated enzynes that are responsible for the control
chafachensiici way obmasimialing 2 ameuRecde\dee.pr ocesses wi t hin

the cell. (See, Hardie, G and Hanks, S. The Protein

Ki nase Facts Book, | and Il, Academ c Press, San

Di ego, CA: 1995). Protein kinases are thought to have

evol ved froma comon ancestral gene due to the

foni‘ﬁdé‘hhgpv%thﬁéREU RESHARCAMRBIBEYELOPMENT
unctton. nost a

ki nases contain a simlar 250-300

am.no acid catalytic domain. Ki .
TS R GaTRenoR rpentaet eoaf oY e SYAEFFHL, SB¥pfE Foundaton,
phosphoryl ate (e.g., protein-tyrosine, . .

D828 f22 of hia Gaviel ipRhBas CPRRWSTONES & $he igygRia

notifs have been identified that generally correspond

to each of these kinase famlies (See, for exanple,

Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576-596;

Kni ghton et al, Sci en@GACRBGROBNE 407-414; Hiles et

al, Cell 1992, 70, 419-429; Kunz et al, Cell 1993, 73,

585£§3§%ﬁﬁ{08g8) I EQFrHimént, ifpRBOrdquirdtPBy hhddware devices

235 n general, protein kinases nediate

SRR b B T I pgrrr
”%hégg)t grﬁélég%?ﬁ%l{ Pr\églnve Igg %ﬁdéga%%?%}%m%%f%%onding

swi tches that can nodul ate or regulate the target )
cupsart éb na biediregi dedatiboneni the coRuBEepEEEpRbENGtENers inputs
events are ultimately triggered in response to a
reYaestetlybpfopsticaneptarpis and gréyshic suseruinterfabesnfhegsinafter
of such stinmuli include environnental and chem cal

“(%?I:’)‘?S?héi&ré‘?'rés&gcﬁ\c_f’a by @fRAY G@rb ApstepriagRindilkeckutton, that s,

ravi ol et radiation, bacterial endotoxin, and H20 ),

cyt pki i ' I in-1 (IL-1) and tunor

tyR%@ﬁ%§F§?$é§[ %ghtah?ﬁl%p%{?b. and( gr ovvz h factors (e.g.,
ranul ocyte macrophage- col -stiyul ating fact.or

L emarg, | iy Sptakt  graHiPHaho PEMTRGrayvirdgent,  the

extracel lular stinmulus may affect one or npre cellular .
identificationsor ebtieaticaiior @f |2 yseiraprasegisad @itical component in

differentiation, secretion of hornones, activation of
déteanpang phé euctess ang, retiabiitye of auichatsichoologyl uédesess by an

met abol 1 sm control of protein synthesis, and

uﬁeﬁﬂHbﬁiéd)gs&f cah Rt ih £Meh®y nldHeea) 108 indicseds esnsumers’
Wi

associ at e th abnormal cellul ar responses triggered

o 3, BT PO RS 13 BRI e

aut oi mune di seases, inflammtory di seases, bone
transaclioBs: net abol i ¢ di seases, neurol ogi cal and

neur odegener ati ve di seases, cancer, cardi ovascul ar

di seases, allergies and asthma, Al zheiner's di sease,

and hor nonerel ated di seases.! Accordingly, there has

been a substantial effort in nedicinal chemstry to

find protein kinase inhibitors that are effective as

t herapeutic agents. [0006] The Janus ki nases (JAK) are

Y - Y . S o s R - AL
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| ynphoma characterized initially by LCK

over -expression, thus further inplicating the JAK/ STAT
w@adosmeoteé n abnormal cell growh [Yu, et al, JPCT/US2005/010963

| mmunol . 159, 5206- 5210 (1997)] In addition, JL-6 -

medi at ed, STAT3 activation wa ock

e Sa RS o BN YE e R R0p Y gRlickaeig Bl

apopt osi s [Catlett- Fal cone, et al, | .
authenficatesa useoyng tp GEESFS arRariicyas EGWET%H%W %\NG'P REgEe T rior

i's Rho-associated coiled-coil formng protein )
metiesdscluteedavioes kondetecticrOpagitional kiometriesesuly ag the voice

be an effector of Ras-related small GIPase Rho. The

or lﬁ% (RS loy ihdiGidueRS apld6R PGy (rBEUIKe linptl dévieekithattare not
MBO J. 1996, 15, 1885-1893) and

eung et al., J . Biol. Chem
ﬁgégl“ﬁggﬁﬁé%g@?%lﬁsﬁtsm et al, EMBQJ. 1996, 75,
220 2216 kaga B 6,

189 Pg3yprese é&?ﬁ&oﬁ’a&j"?ﬁﬁlﬁg(iﬁgﬁ ’r“g HO%% a@g Stems  for
1996, 271, 648-650; Watanab Sci.ence, 1996 271
faciitatimg g puthendication ophinan cilt ‘6‘!4“? n‘é%%r (AU @ efhey) User's
Nature, 1998, 394, 491-494; Mdaule et al, FEBS Lett.
ché&ﬁﬁeris’iEMaQéﬁmmulaﬂmthmusam ly of ki nases have
been shown to be involved in a variety of functions

i nclygbmatdheniing uaskritontiohiisn pfolslehi thattdates Hadketosthe
and focal adhesions (Leung et al, MIl. Cell Biol.

oné@%‘s %nﬁéﬁlcggﬁ]dtin@ffgﬁésg\f\é%@ L%%%rﬁggggxsl%%l-eaéﬂlshed
wapkfiRares e |S'y%éedﬁﬁﬁ§§%§€é¢9?g Fryd™a8 DsBSRO[RAASES that

activation (Kl ages et al I Bi ol 999,, 144
comigne seBcUYr CPENQHoBRM I 08 SIS ke Bﬁh REGOMTR More
stimuli (Fu et al, FEBS Lett., 1998, 440, 183 187
impbritanbias- bnline deansestons dwecomadnere: ubigdiovsniiyeyghout our
cells (Seasholtz et al, Gr. Res., 1999, 84,
ec%ﬂag 1328 dur bynee! ﬁ@m@)slgbﬁflamﬁ ih ey walye ef dekisiaisaautherized
EBS Lett., 1999, 452, 314-318), bronchial snpoth

t NastHidn R Cel |
ar{é’gﬁﬁ@fr%ﬁﬂéﬁgégﬂ’w@%g@ SO o i misere

contt.action and e I

mon B AP hERK BBl A Ve PBrdinal features to

2001 22, 32-39), act| tion of. vol une- re Iate |
thehaihricpRon | BB PRYSRBh G0 8?8"'%95“ B °Baf 91'§3>5'°a'

neurite retraction (leose et al, J. Cell BI oI 1998
atfiiblifest 6251 836)is p@ét@rms)pmflng@ﬂmﬁit@mtg'a( Rehgviorakpiegietrics

Lett., 1999, 445, 69-72), wound healing (Nobes and
mé@éure Bum@el hetivRlyplsuch 9890 speédh cr235sigratays. Bigmetrics offers

invasion (Itoh et al, Nat. Med., 1999, 5, 221-225) and

! t@dt dedidure B @ftenli®8Onvéhient,
Veigeé-ef%?%{"g%ﬁf%]tah%rg%g& fi g]g Fr ROE?K has Qeen

AR B0 FR . Shcidiey b 1

1397-1403; I\/Uk FASER J. 1..1 1 - 4,
ETAT T I RO

al , Hypertension, 2001, 38, 1307- 1310), cerebral

shmmwniasm (Sato et al, Crc. Res. 2000, 87, 195-200;
Myagi et al, J. Neurosurg 2000, 93, 471-476;

Tachinb4aat eéleatronléc:tlgnalem med:ogmtﬁcw ey;temggere first introduced.
13-19), coronary vasospasm ( Shi nokawa et al, Jpn. Cr.

THes Rnii6As pledete thaRSRR&SHH ofh reliabl€itwoudimiehsion2DPinting
%1 1319-1323; Katsumata et al, Circulation 1997, 96,
4357-4363; Shi nokawa e t al, Card| ovasc. Res. 2001,

51, 169-177; U sunom ya et aI, J. Pharmacol 2001, 134,
1724-1730; Masunmoto et al, Circul ation 2002, 105,
1545-1547), bronchial asthma (Chiba et /., Conp.
Bi ochem Physiol. C Pharmacol. Toxicol Endocrinol.
1995, 11, 351-357, Ch| ba et aI Br. J. Pharmacol

A NN PN P — N NN o o
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(D or a pharmaceutically acceptable salt thereof,

wherein RlL, R2, R3, R4, X1, X2, X3, R5 and x are as
waledosioedebdel ow and in subsets herein. [0023] TPEBES2005/010963

conmpounds and pharnaceuti cal conpositions thereof are

AEoPUN &5 P rBPURR g 2 @Eﬁ%%“t%@%% [T 5ty on @ one-

di sease, di abetes, Al zhej ea
dimensiepakpatieenef PErsSHFIE an0esh | éﬁ%ﬁso? P79i186n 3,618,019
hypertensi on, allergic diseases, autoi nmune di seases,
tede}stsuubtsy\sterbs,nbasletimes@o;tlvgl\(c%n@pb@%&ﬁ@@ﬁﬁgﬁlye pen and a
proliferative disorders, infectious diseases,
préﬁéﬂ*@@e@@it%'é@mﬁ@@u&feed di seases, and viral diseases.
The conpositions are also useful in nethods for

pr e"‘lgﬂi 3R§| bf 9 Na@BrhdedPesiBhatire 2 rédth it earer &quickly
e use

to treat or prevent “reperfusion/ischenia

. oke S g h

mplsk 1 BAETE & Gpd 8 TlSinfRURSan o HRERPemEae . of  lateral
t hr ombi n-i nduced pl at el et a egat i on.

aGSOIAIGa0M PBIB e BN PepSedes IO stTges PO feAphes
as chroni ¢ nyel ogenous | eukemn a &CI\/L) acute nye

inl edicenilinatyA\tk}ail, ac Raept 31883, 25 (and daltes rin d’fetApLﬁﬂ% 829),
rheumatoid arthritis, asthma, osteoarthritis,

meftenfol sigrneer re(dognltlodl wging Ipldnarotodrdimates) asowell as force
ovari an cancer, breast cance-i and endonetri al

nts, é/sefhe@k ?%%%erigrtéblé@ itk e3arad ﬂa%atﬁz%'rﬁféa@ance

Eeart | sease suc as fyocardial infarction and
h
Cov R e A SO s
di d DETAI L PT OF THE | NVENT
450837 15'\Gulhif ANIDALIR 0T &f%%ﬁ%@ﬂﬁ@ﬁ Jreiigue beyond
I nvention: [0025] The present invention relates to
Hethspouaegmentizatiarul and casrelaingr nanalysis carg ytaaabtepﬂ abeéents
salts thereof, wherein: RLis T-R or is - Si(R) 3

4, RZB 433, (spedtrlﬁﬁh aratyssic hnd rig2Q 8@ (p hyschshitigeraly iy,
NC2, or V- E.'; X1, X2 and X3 are each independently

N, Opafeht 5\0£06.6bn tt@ﬁcﬁé’éjraoﬁgﬂeﬁi @enefation hfethod of analysis
optionally repl aced by R5; x is 1, 2, 3, or4; each

u C
iR Wi e Rlogey éﬁ%'béﬁkiﬁf dé%eeﬂﬁéﬂ??@“%@[';*gﬁﬂ%fﬂﬁef&
opt| onal | y. subst, t ut X “al kyl i dene chain, wherein
algp haé‘@%é/%?'ﬂ??té'ﬁee (fﬁﬂt gat&gn t he chai n are opti onal ly
and i ndependent!|y repl aced by -
- CORAll thisad, , whittoncreasingly sop @@Qﬁed is Npmt@@m agghcatlon by

Ccoe-, -S@NR‘- -NR SO2-, -CONR NR -, -NR CONR -, -
it OhaiRvare Fdﬂ@ir‘éﬁﬁents,- mmnsmtkm spesiﬁ@ad sigaing lnsvéngment. Such
-PO2-, or - POR -; and each occurrence of Ris

seriERPRAERRL YhAY WAEE M Qlediiutontdyerainb ysisbsi & Ussidt-of-sale
group selected froma Cl1-C6 aliphatic group, a

ﬁ@?f]ﬂ@%ﬁ)‘?\r &né?%\‘ Lk aﬂ%Waé/' 18ld ¥e W%%Hﬂlgi bwder it will not

sat urated nono ycI| ring aV|ng

ete oat e ende sel ect ed
595 bR SPealRR. nern A 415 yash BRI CLY ARy which are
partlall nsaturated or fully unsaturated blcycllc
equipged yd Iy keybarl ancheosisgat ons i ndependent | y
sel ected fromnitrogen, oxygen, or sulfur; or two
occulbenttessothiRpaotdena kiun 1096 patent 462 h 3BAdeachksy 8)method
to which they are bound to forman optionally
of USst ik Htifshtidn bh ssendnely brticUkeistrdke mihgaThy individuality of
unsaturated, or fully unsaturated nonocyclic or
bi cyclic ring having 0-4 heteroatons independently
selected fromnitrogen, oxygen, or sulfur. In certain
enbodi nents, the two occurre%ces of R that forma
ring wll be on a single substituent (e.g., Rl, R2,
R3, R4 or on a single R5 substituent) and form a
nnnocycllc or blcycllc r|ng In other enbodlnents t he

- o o o o o R . " ..
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al i phatic carbon atons. In still other enbodi nents,
al i phatic groups contain 1-6 aliphatic carbon atons,
wa@pasiogeiyet ot her enbodi nents al i phatic gr oupsPCDOBZNF010963
1-4 ali phati c carbon atoms. In some enbodi nents,
cloal i tjic" (or, "carboc cl
oyl 0Pl bR yEpe BSeat iy GPELaPBER O %!%%f@?% when
C8- Clhydrocarbon that is conpletely saturated
professignak teJagraph Ape@tes raposted gt thputGostd reagl wi?%%”'ze
is not aromatic, that has a single point of attachnent
thé Hist'hof dtbtsrtopﬁratdve. (N ES GIeCatidecAngasty! 999i vi dual
ring in said bicyclic ring system has 3-7 nenbers.
Sui t plbest! irPhel Gicdd 0WPs kiyitiakde, dymamias e imoiminedidted as
to Iinear or branched, substituted or unsubstituted

&% doé]d;)}#ﬁ) ali \fglﬁ%péf aJ‘g?)J%Yé}h' USatt e biometric

cycl oal’kenyl ) al kyl or
'déwiftC@?%"ar%ﬂhﬁvﬁk3355”'595885%‘1'H'T?‘§ D —

groups wherein one or two, carbon ons
campldpe KaEbeary isapitaz &9osyingHEMsht %‘a{r Br%ﬂS'%&;f@%?ﬁUfeme“tS of
sul fur, nitrogen, phosphorus, or silicon.
thitner Staindahth tompyiereyboayd Bears ualesiaratrelatively slow (30msec)
unsubstituted, branched or unbranched, cyclic or

arﬂﬁygdchfacya%@nl Balyude imetased o &averédjlageramggchadn'ples The
heterocycloallphatlc or "heterocyclic" groups.

Néﬁcﬂfbg] sdiBR éeﬂf&h cféﬁfo?lr eSbfﬂ\l@Slons hetRAREY Wao¥poration study (R

rocyc oaI Ip atl c' heterocyclic" as used

ar omat |
28Rl R 48 @%sg&nam ﬁh§ v#%%*ﬁ%g%@%@ ifihiice; Phe report
menbers are an i ndependent Eg ed het roatg
St@’tﬂ%’ihéhfﬁilﬁllbl‘fbfﬂ%mstqwl het &Z’?@ uniggRs; r%%%? ‘1'*'{/‘|e'xam'”es
"“het erocycl oal i phatic", or "heterocyclic" group has
a typirg sampleof atdeastra fujl pageeftexi.-n whi ch one or nore
ring nmenbers is a heteroatomindependently sel ected
f r onTRiSVIBBGEhyStelst, bombinedogitina parglebseduiramentafat wayHong
ring in the systemcontains 3 to 7 ring nmenbers.

tréﬂﬂéﬁ'keﬁ]@n eﬁé% c'?aﬁﬁﬁé@%@rﬂutlllf?@'ﬂ%e%ﬁol@é dilh(afhl@é to solving

ni'trogen, phosphorus, or silicon
| di |
Fé,ﬁh% pﬁlfjﬁa&:UHgf prg:y%rﬁ?,i guczheg cghg?& a%lengrﬂt é@g@ glro?nJ]‘éoPHﬁhty test for

basi ¢ nitrogen bstitutable nitro
datay eﬂaeg'@rifsc Sq%ap;ﬁ&a%g;&mrg mecpggnpxﬁ 19 he %86 s and have
3, 4-di hydro-2Hpyrrolyl), NH (as in pyrrolidinyl) or
belﬁam(eaenlynmmreubse i u@lel’d’ﬂmﬁr Bl MAUSH| astionp@sagoriate over
term "unsaturated", as used herein, neans that a
joRiry cbﬁﬁ’n@rﬁds and tmﬂ«adataidrﬁrydfs oftenatuomaiash. [ 0035]
he term "al koxy", or "thioal kyl", as used herein,

ref efg r%%cﬁ”é BH‘&\Ger%QH@t ﬂ}%ngrﬁtérﬁplt@ Aredefddectd. improve the
attached to the principal carbon chain through an

CSEHYER ME Ytbo H JAOE, oerk 283Bi. in
S o MR AR B

"hal ogen" neans F, O, Br, or [0037] The term "aryl"
Gased satione r@cog@tlgem‘ Uéﬁr%b@%ﬁcb@ﬂ %iﬁ\'\éwegscwactem using a
"aral kyl ", "aral koxy", or "aryloxyal kyl", refers to
hammmliaﬁornbiwmsei resofiibnt rig @y ciude O gniligecemds - suggests
having a total of five to fourteen ring nenbers,
W%gﬂlﬁﬁlﬁnﬂindu?@éd bPR&pétim@ntationhe systemis aronmatic
wherein each ring in the systemcontains 3 to 7
ring nenbers. The term"aryl" may be used
i nterchangeably with the term"aryl ring". The term
"aryl" also refers to heteroaryl ring systens as
defi ned herei nbel ow. [0038] The term "heteroaryl",
used alone or as part of a larger noiety as in
heteroaral kyI or "het eroaryl al koxy", refers to

o ey
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In certain enbodi nents, a protecting group has one or
nore, or preferably all, of the follow ng

W@ b@saeties i stics: a) reacts selectively in gooRChU810d5/010963
to give a protected substrate that is stable to the

reaghions oceurrin

cadtgrefTssiontied Ffadin R Giijen i ghsfbke dynamics

?rgod yield by reagents that do not attack the E |
wiltegent pareYtatiane] 1oa1arg e B BFBMAS, PRPWRE c (FaTgexample,

groups are detailed in Geene, T.W, Wits, P. Gin

Patenbb &671686 (996D tedchestha applicgtiontefgiaural mafiteghnology.

Edition, John Wley & Sons, New York: 1999, the entire

COﬂtN@\P@”tlfélee!dji iﬁbd@cibl&pﬁ@tﬁpleismfop@mmt elelsda'ﬁcation suggest a

reference. The term "nitrogen protecting group”, as

Irntr)ﬁf HRE SiHlch ﬁr?éé?ﬁé& fhatRe®Afes TaHRBH cOMpbAREME! Rk iilnprecise

one or e desired n|trogen reactive sites in a
G787 OAPE s S5 B Y et o

exenpllfled above, and .c n exe ry.nitr g
mgagRg ithey \@dslips fr an 4D m@se mﬁ aér% “éﬂ% ?Srtﬁ‘"a'”ed
Geene, T.W, Wits, P. Gin Protectlve Groups in
tygingani ¢ Synt hesi s", Third Edition, John Wley & Sons,
New York: 1999, the entire contents of which are
her egré neabgtantidie dmpyovahentsnde. Ke9sele Adymmnitsl ethn be
above, in some enbodi ments, two independent

a&ﬁé\%‘[’ ?%ﬁ?lé’%n&@pé@rbhf’é‘d k&ybdArdr Sael nfdhahisviad tad beovide
Sim

fined herein are taken together with the

.at o t u a I
el %ééoa“@ri% ngﬁ%ef?‘e S REy; Brr oS0 £ s RbioRn 3 Patent
unsaturated, .or fully unsatur d nonaocycl,ic or
45033222 dn rachie i g rmprorepsﬁ%iroqurnégﬂ%ﬁaaﬁnﬂsyabandon
sel ected fromnitrogen, oxy or sul fur. [0047]
thexwinedaadvaniaggsot Uging §r3é1dfabf? hafaiewo i ndependent
occurrences of RO (or R+, R, R or any other variable
si m Patdny 603623, 464l (Zﬁﬂﬂaiteach@ra noakkeapplzgdiohespadifidallyie the
aton(s) to which each variable is bound include, but

kéiadef ah bﬁ’rdrﬁéieﬂ%ﬁéﬁﬁ?bhm\éﬂ (ATMR) WiHite thedepgitdgatem, in a

occurrences of R or any other variable

R,
s&%&élifﬁ dM /lgﬁ\f/l'c% &?rg) %1% V\}) rﬁgﬁ%\"rﬂﬁ chclifty, fiPnethod

om-an areta at at mto forma

scy i plagd d%\giﬁwm‘sr#ﬁ AR BB BB PR torS ony

pi peridin-1-yl, piperazin-1-yl, or norpholin- 4-yl
sepasupatagidns) two i ndependent occurrences of RO (or

R+, RR, R or any other variable simlarly defined

her eThijs undersaneplingumdolblendiis f itenestiaglyneddiassadeby Patent
taken together with both of those atons to form a
5,"7!2"]%765 erog®yamtie whsHes 8 RINenywhighatimingsissuszst id strengthen
with two occurrences of ORO these two occurrences of

néthial &gre ﬂg@gﬁt Prgl;h éf?ertnh OUYGLhoRseEH PN WhicHmay or

ey are use 6- nmenbered oxygen

cont in It will p
g 69 E?v%vngrngwwerop%@s%% SR B s dulifesila! the
occurrences of RO (or R+, R, R .or a ot her vari able
systam 4s |Rotdaf bn&?tﬁerf@Phwqaﬁe Ruikan %%6@%‘9& iRAsSPRE/PIN
aton(s) to which each variable is bound and that the
tezhaofigysanttbae vdtcklaode ante three mateinderinatiprpeits to a system
limting. [0048] Unless otherw se stated, structures
tHig RufieRty BRESES irteat bits ofsedurlty i ncl ude all isoneric
(e.g., enantioneric, diastereoneric, and geonetric (or
conformational )) forns of the structure; for exanple,
the R and S configurations Lgr each asymmetric center,
(2) and (E) doubl e bond iso and (2Z2) and (E)
conformati onal isoners. Therefore, single
stereochem cal isoners as well as enantioneric,
dlastereonerlc and geonetrlc (or confornatlonal)

Y " oy
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nonocyclic ring having 0-3 heteroatons independently

sel ected fromnitrogen, oxygen, or sulfur, or an 8-12
woreebe9HEes sat urated, partially unsaturated, orPE€TIUB3005/010963

unsaturated bicyclic ring system having 0-5

het er ogt ons i ndependen ected fromnit

oy i e oy gepiags 108 KSRERToRe b b8P dfaggrt o
. together with the atom(s)t to which they, ar bouP
useoimputn efferts ol Mpdeulesiniegretethe MoYRSH e fic process.

saturated, partially unsaturated, or fully unsaturated
Theo nejyityi of teds effotts ma\/lenged@@wzegi thet intirnaleo arespistent and

i ndependently sel ected from nitrogen, oxygen, or

prééikél‘jr lodafsdl N&Sntaetbpeiwent She zmiosis8, bdttor?, arat tBe apei'ators
each occurrence of R6 is independently hydrogen, ,

foregﬁé%_\, Ugﬂbg%%‘ kn@&&egggz inveiidts) lgaVé E\éc%H( N \)a%ego%sensor
o T T RB IRl oy s
ta%htu@mw@wsaaéom@r@rﬁgﬁza% escpinig SlECHRITRA o @

_NR'(CH 2)R", -NR'(CH2) 2R', - NR'(CH2)3R',
me (rraﬂz)amensertﬁe vaslay patjezrns qﬂme( q»erzg EN(TR' ) 2,
NR' (CH2) 3N(R') 2, - NR'(CH2)4N(R')2, - NR'(CH2) OR',
- NR'R &Nt F0Rent 65 NRI{LHEYcBER'a spstem BIRS(EEBIitOR “in-session”
ot her enbodi nents, R6 may additionally be -NR
|d% érl\:ftormlgnuﬁﬁg'al bleHé?ﬁc RIRERA TRThS sy%térﬁ ’éhe %ou@é rﬁight

ch occurre of Ro I's I ndependent|l

I
hea@zdoaee@“ﬁ% G, %5%%2 #%1 )pr%tcagéhé*@ﬂ%rlf)
- NHSO2( C1- C6al kyl )
InfSaPRYIGY. HeSoBNEHOEE RIYRYIC 1 BopisraRiated BBy madinatgtany.
-N(d-C 6al kyl )2, or -S(C1-C6al kyl), wherei n each of
t he Comrenity r(GBhdlews, Septemier Qﬁq@o@téﬂp@wargpé@@qrwaw
i ndependently and optionally substituted, and wherein
Uma@fsnzfmt bend@i &gahngunkity Qﬁbystlenglf@Uanlr@ Hoosaents with a
branc or cyclic. Additional exenplary R6 groups
megove |§t€€|1é\fbr]a_ﬁbr'néu§e ﬁl@ﬁﬁﬂlc %e@@ﬁ@s‘ e seaapel dfy the

or conpounds formula I , X2 and X3 are

each t't8 [
'%W%Wﬁ%%[‘?%ﬁéﬁf ya“élg"é%tg%?as%@ethéfﬂ?%@%e%ﬂ% OB YBme
enbodi nent s, of, ,X2, or X3 i -
SUGSREP dPrf@%W&%’P”X’MC f siomands oS 4 WRER PR nfgmiliar and
hydrogen atomof CH is optl onally replaced by R5. In
diffieuitdask.oBeabingnuiti prreawss hanbesh likenekdo depvirg with § bar of
and the remaining two of X1, X2, or X3 is CH, wherein
sddie Busidexgits chinogy sifapd the mxmlsie)isadl Fglatiep pasiidning dwice ill-
In yet other enbodi nents, each of X1, X2 and X3 is CH,

SLle){b‘Ef ?drns@hStuPé{dU@s&naﬂi ORLOMISHADIS Al e ahdly ahandispledsed
y R5. In certain other exenplary enbodi nents,

VR RALE 0! Rl Sk Bt S

fornula | -E Asdes ribe neral ly, for

SigBA B a@d.&.gp toluss rssmceﬂ(‘%ﬁwanzmu 4t cfftep wify user
each occurrence of RS5 is independently hal 0 en, CN,
lemaBngoF-amifierity Jaasiseite MRV RATFIAEACST apd; @ny change in
i ndependently a bond or an optionally substltut ed Cl1-C
patidyharteniatrodates ewbes ieiidenifficationmwo net hyl ene units of
the chain are optionally and i ndependently replaced by

-NR-, -S, -O, -CS, -C®R-, -0OCO-, -CO, -COCO-, -
CONR -, -NR CO-, -NR CO2-, -SC2NR -, -NR SC2-,
“CONR NR -, -NR CONR -, - OCONR -, -NR NR -, -NR

SA2NR -, -SO - SO2-, -PO -PQ2-, or - POR -; and
each occurrence of R IS |nde?3endently hydr ogen or an
optionally aliphatic group, a 3-8-nenbered saturated,
partially unsaturated, or fully unsaturated nonocycl i
r|ng haV|ng O 3 heteroatons |ndependently sel ect ed

AP~
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hydr ogen, hal ogen, CN, -CH2CN, -(CH2)2CN, NC2,
- CH2ZNO2, - (CH2) 2NO2, - CONH2, - CON(C1l-C4al kyl),

w0 S02mhese - SO2N( Chal kyl ), NH2, - N(Cl- Cal kyl ), PETDHS2005/010963
-0(C 1- Qalkyl), -CH20H, CHZCXO' -C4al kyl ), or an

optional | ubst it er.ed unsat : :
ri ndt ®AGKIS; ed"oo‘tefﬁha{j@ﬁr%m %{FQYEFB énY)CHY?%@aEPS/E'ﬁg device
repl aced by oxygen, sulfur, or nltroq [.0058]
(mewiser ppestylserrarfoymsodaii riesariag opn f/ofiHﬂna 1heab%%down
R5 is optionally substituted with y occurrences of R7,
(dvdveing) physes Thiss issadhiibrical H0jdovRR from Ssigiatuce analysi The
-NO2, or WR ' , wherein Wis a bond or an optionally

c@#&ﬁtlh%ﬁtﬁﬂw GlinES Bbkyth dere stieainh dudiier BHel pep-tp @etiad, in
met hyl ene units of the cha| n are optionally and

addé%?%%%'}{“&%@& CO\lR' T NR 80 , ?ﬁ_R’
m&@nﬁ%N@sﬁ@Mm Oé (g@%;% ytagaht anlgagé)r}lgal'g@so!ve the

-PO 2-, or - '-, and and each occurrence of Ris
thremw&mhqrscqwa%@@ﬁw@ﬁ iR hBHEPLAR | vy substit uted

Cl- C6 aliphatic group, a 3-8-nenbered saturated,

par tiHaidwarandependeney; binlikalfingetprinitaansingd nﬁ@@dlfy%ign@ture

ring having 0-3 heteroatons independently sel ected

pdHOMhR inf/eaEen LBEkgseedly stahfiard hardware8-Si? midivbemict are
saturated, partially unsaturated, or fully unsaturated

mghg%% UrEd év%?/y ﬁ%@t@ergﬁ g Qeﬁl &’é?‘? 5& 988 Wth aII of them.

ependent | ni trogen, oxygen,

it FOPES %ﬁﬁw‘iﬁ%ﬁﬁ@?ﬁﬁ@%ﬁ 5 ) 38t e

opt| onal |y substituted 3-12 d satur
thﬁdﬁf’ﬁdﬁﬂ&f‘%ﬁ@ﬁ?tﬁtmﬂqa%atﬂ%If’f'VPBh‘gl%ﬁkmga?% ”ﬁﬁﬂ%cycl ic

or bicyclic ring having 0-4 heteroatons independently

sel ebated Paocityni HGeygtroke x dyeamicsr a0 f uequirgs oM standard

enbodi nents, y is O 1, 2, or 3, and each occurrence
h&dwafe ighdi ﬂ@@m@ﬂ@kﬁmé anbyﬁihmgen,be‘ﬁé,viorﬁl-ﬂﬁ' it defivargemly two

CN, N2, -N(R")2, -CH2N(R) 2, -OR', -CH2OR', - SR',

d@t% foro%i CIICNRamese 'él'?e %@Q?ude &@Nfé%?@m msec) By

cQ Ct:O\I c= l{%%?ﬁ% &g@é;ﬂgﬂ?ﬁgglé api%?:%mz:lgh
RS ST b e B TAR

NR'(CH2) 3R", -NR'(CH2) N(R") 2, -NR'(CH2)2IN(R") 2,
NR(CHZ)SN(R)Z, -NR'(CH2) 4N(R') 2, -NR'(CH2) OR',
-NR'(CH 2)20R", - NR'(CH2)30R', or - NR'(CH2)40R'. In
certain enbodi ments, | R7 mdMMadRRYe - NRSCH(CH )R .
In other enbodinents, y is 1, 2, or 3 and each

000“‘1’5%@3@5’[ |Weht$od féiﬁﬁﬁﬁl@@%ﬁlth&nﬁ:oaﬂ@h othdlv@Nlal @8ers of a

8@%@8@%}@%%%&%%@% Gf SRRk idual user.

Apcp@m%ﬂegg il a"w( ﬁ%@mw@x bz gk e@u%ﬁ'?”‘ar way of
wher ei n each of the foregoi ng phenyl, benzyl and d-C
neaigulating Gupwuse |Sn|@@f§mb@n%yp@¢és i oHag |cpmposite is then
substituted, a.nd wherein each of the foregO| ng & C
cOmplydd gritiupise i isfdrimadian, inbeadatabdse ocoropusing. micromotions of
Addi ti onal exenplary R7 groups are depicted in Table
aﬂitho[rﬁgégﬂlsér@ ® tklerpiimerhenikefihe®nttibat thd patticldar asels an
| east one occurence of R5is - N(R) 2, -NR
CH(CH2()—|)R -NR CH(CH2CH2ZOH)R , -NR (GH2)R, -NR (CH
2)2R, NR (CH 2)N(R ) 2,-NR (CH2)2N(R”) 2 -OR, -NR COR
, -NR COCH 2R, or - NRCOCH2)2R ; and R is a
d- Ceal i phatic group or a 3-8-nernbered
saturated, partially unsaturated, or fully unsaturated
nnnocycllc r|ng haV|ng O 3 heteroatons |ndependently

o . o ~ A~
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, ~CONR'NR"-, -NR'QONR'-, -OCONR'-, -NR'NR'-, - NR
S2ZNR'-, -SO, -Sx-, -PO, -PQ2-, or - POR'-, and

weawk/ogaeaur rence of R is independently hydrogePCDUSENS/010963

optionally subst ituted C -C aliphatic group, a
% g‘qg aturated, partially unsaturated, or
apfir PR U AT @ SRATBRE A USet siffefiugecalisks representing a
E er oa ns. i ndependently selected fromnitrogen,
Qég@ﬁn' Fation seAueRcansEEh Asmantserditl csad unember via a GUI,
partially unsaturated, or fully unsaturated bicyclic
compiiskgstacgettareang Eﬁneﬁlyhdahl@usat asss andagireie ndyse fo enter a
sel ected fromnitrogen, oxygen, or sulfur; or two

mouserdliek dasclivkiy aneapgmégnattaastise buttoh rbﬁé?epléélﬁﬂ(tﬁé cursor

to which they are bound to forman optionall

cHHOSAdM S th t?h ?UF?th‘ﬁ‘fjastQF E&jrmnpart i al | y

unsat ur ated, unsat u ocyclic or

b|c 4. het roat i ndependent |
sel gc% b(:f;rd r@g?rji rpg'gﬁ??”‘ W)’?B %ref ﬁ?'%pﬁﬂaméa%'ﬁ'b‘)dy'ng
occurrelnce ?f R5 is.i ndependent I y hydr ogen, R,
th@ prll]lf‘éﬁ) 86@,1; Q;Hrem ln\zqq(tlgn)faglhtai@ﬁymem Dcagon om L,jser based
-SR, - CH2SR, -COOR, -NR COR, -NR
sqb@m—Qerthe UREY s:gemr@)l way of NRVIPQCRhd/or @@d(lﬁjl)atlﬁg (hereinafter
-S2N(R') 2, -CONR (CH2)2N(R') 2, - CONR(CH2)3N(R) 2
“rBONRatioh’) 2hd NbUde B enta GHBdSORicKel Qﬁéﬁé’rﬁ&lar, even if a user
QO CH2)40R\ -Q(CH2)2N(R' ) 2, -Q(CH2)3N(

R gl S e L TR e
A sl B LY Soepesenes

-NR (CH2)20R', -NR (CH2)3O0R\ or -NR (CH 2)4CR wherein
R5 is opti onal |y substituted with y occurrences of R7,
wherein y is 0-5 and R7 is =O =NR', =S, hal ogen, -
CN, - N2, oBRlEﬁ'DEﬁﬁ&lBTiOMJG)ETdrIEbWWﬂN@S
optionally substituted Cl-C6 al kylidene chain, wherein
up tFigt vioillostratgbehe tumid $halfatrh@u§é1@lbmc@fﬁlakéé'é?snﬁﬂé ¥ursor
and i ndependently replaced by - NR'-, -S-
corre@%ndl F%he m&femenfSiRe:
SOONR - "R Sap- o SRR d'Spﬁgg&c'i@fﬂ" N&g&”t to
NR NR' N SOZNR' -, -SO, -s-, -PO
asW%Pt- -, and and each occurrence of Ris

|nd en en or an tionally substituted

64 e’@'ﬁt{% Pt R Aesr aoda i arassht mvention.
partl ally unsaturated, or fully unsaturated nonocyclic
ri nd i8aYillkgtrates thethias meine areeidingniodhel presettdovation.
from ni trogen, oxygen, or sulfur, or an 8-12 nenbered
sat Urigit édilluptiateisathey dlics aduratiore dnebic botdrding satthe ap@ent
bi cyclic ring system having 0-5 heteroatons

invgmtiependent | ysel ected from ni trogen, oxygen, or

sul fur; or two occurrences of R are taken toget her

Wi t h or m.an
opt 1 e IMHSEEY 11 cBffihadoit e e factty Wbt aBEoR™Y to the
unsaturated, or fully unsaturated nonocyclic

pr@g;ﬁr{gir&%ﬁm@ ring having 0-4 heteroatons independently

sel _ct d fromnitrogen, oxygen, or sulfur. In still

ot helo- Eristiratenihe coryexiyrpeiiscrscerding torthenptessat invention.

RL i s hydrogen, Cl-C4JdICyl, -COR, -SO 2R, or -

Si ( Rig.)ABtluptraterhe E@ubmadldkérhyﬂ'en edethic Iand@m@’ﬁﬁﬂe)/present

a, Br, F, -CN, -COOH, - COOVe, -NH 2, - N(CHs) 2,
inveN(ieh) 2, -N(IPr) 2, -Q(CH 2)20CH 3, - CONH 2, - COOCH

3, -OH, -CH 20H, -NHCOCH 3, -SO 2NH2, - SO2N(Me) 2, or

an optionally substituted group selected from Cl-

C4al kyl , C1-C4al kyl oxy, a 3-8-nenbered saturated,

partially unsaturated, or f 8l | y unsaturated nonocyclic

ring having 0-3 heteroatons independently sel ected

from ni trogen, oxygen, or sulfur, or an 8-12 nenbered

satur at ed part| ally unsatur at ed or fully unsaturated

e ..
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pyrrolyl, pyrazolyl, triazolyl, pyrazinyl,
t hi adi azol yl, or oxadi azolyl. In yet other

wepnlsavimat s, R3 is selected fromH C, Br, FPCFCOBL005010963

-COOH, -COOME, -NH2, - N(R) 2, -N®2, -OR, -OON(R)
2, - . -OH -SR, -C(R) 20R, -N(R)COR\. - .
N( R '8 dasiratesp Npp | mog‘@-,q) e "@\’ebra“gn?rﬁ%'i’?'%afjﬁg metric

substituted group selected from Cl-C4 aliphatic, Cl1-C4
acgokging X9 the preseot giveglionl i phatic. In a further

enbodi nent, R2 and R4 are both hydrogen and R3 is

sel m.@jillbswmgshbeidmedlidt alefrip aecadinptd thet pref&GHYention.
In other enbodi nents, for conpounds of fornmula |I-A and
subsgls 1defiosiriRd ! 86rshobams. er%ngﬁwetﬁé‘%CE’ércﬁWg? to the
each 'ndependently and optionally substituted wth

GRS of R6, wherein z is 1, 2, or 3 and each

r%%%ﬂtpbg%ce of R6 is independently F, d, Br,

aI k)): 'QC@%@&%%F?G% @&%@%p}gw)metnc accorcpgg to the

- NHSQ2( C1- C6al kyl ), - SO2NH2, -CONH 2,

prewﬂ(memm kyl ) - SQ2( C1- Ceal kyl ), -S2phenyl,
phenyl, benzyl, -N(CrC 6al kyl) 2, or -S(Cl- 06al kyl ),
mherléi'g;n%bdlhsdwfat@éwﬂ*ue‘ velegity of thhemouse deviey| whevedfor a given
Q Qal kyl groups is independently and optionally

ci¥d oF iellipsed ther Rthgith &4 e gQﬂFé&tl@F\ e tHeO gt NotHe Q]dlrlectlon

al kyl groups |s I'i near, branched, or cyclic. [0068

arfopichioRiqHe B g*%uVEI RAsE e béﬁﬁa.é?ﬂp{“%:QS%f% g, djegtions,
1 R5 -
reﬁf()eég’tve%/r a:% an @ east é)ne &i‘*ﬁ” nce IiIR' (cH

2)R_-NR ( R” (CH2)N( or - (
2) 2Ngig: )1223 lliustrat%itheeﬁmfa@mﬁ\dswqbbies metng agordingate the
at | east one 'occurrence of R5is -OR . In yet other

pregboidnwemntian. x is 1, 2, or 3, and at |east one
occurrence of R is -NR COR, -NR COCH 2R, or

- NR GEX €8B) 25¢ antin &t ilibtrateRehe ehadiion ﬂhét,nc@dc&rdmg 4o the
or 3, and at | east one occurrence of R5 is an

p,—%ggg,i‘ﬂﬁﬁ%,lﬂyoreubst ituted C1-C aliphatic group, a

ered saturated, partially unsaturated, or

ot 3R BhEE ARASBIRALS. b A% AR g potormine an

o) en, or sulfur, or an 8-12 nenbered saturat ed
m&x AP |038[ﬁ¢§%rﬂ$}waaof WWQH'?V%HB%WQF&?ed bi cycl e
ring system having 0-5 heteroatons i ndependently
sel ddged!4 r dusinatesogon exempl@ly, compuief uretwpdoeia] which an
still other enbodi ments, for conmpounds of fornula I-A
erabodimdrs etsgcdeiing | edthdl rpesent abogetiorRSisi wsed to facilitate
optionally substituted with y occurrences of R7,

altAShilioh dff’(héus&aopﬂhe:’méﬁge.eacr‘ occurrence of R7 is
I ndependent |y Br, CN, OH NH2, -CH2OH, d-C

6al I - C 63l .

"ot it ielstarBeE e RictBoes santyred by

- SO2NH2, - CONH2, - (d- C 6al kyl), S2(d- C 6al kyl ),
SO@@EW@H‘y@O”%éﬁWr%%}IbWA%F PreR%’&l‘)'@V%'étl'%l )2, or -S(d-C

6al kyl'), wherein each of the foregoing phenyl, benzyl,

and F9C 14 Wustrgtes @ iexemplaiye mganof \Craaindm insaster ymouse

substituted, and wherein each of the foregoing d-C
mizadbhptiogs databaise. l'i near, branched, or cyclic. In yet

ot her enbodi nents, for conpounds of formula I-A and

subsets described directly above, x is 1, 2, or 3; at

| east one occurence of R5is - N(R) 2, -NR

CHCH2ZOH)R , -NR CH(CH2CH2ZOH)R , -NR (CH 2)R

-NR (CH2) 2R, NR (CH 2)N(R)2,-NR (CH 2)2N(R) 2 -OR

-NR COR, -NR COCH2R , or - NR CO(CH2)2R ; and R is a

d- Cgal i phatic group or a 3-8-nenbered saturated,

partially unsaturated, or fully unsaturated nonocyclic

r|ng haV|ng O 3 heteroatons |ndependently sel ect ed

AP~
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enbodi nents, R is hydrogen, Cl-QalkVl optionally

substituted with 1-3 occurrences of R, or is a ring
wa@edosordes f rom (i)-(xLvi) or (xLvii) descri bedP€TUS2005/010963

[0059]. In yet other enbodinents, R5 is -N(R )2 and

the two_ gcecurrences. of are taken together_wth th

ni t r’%%-eﬂgaﬁlH r@‘@s\,\ﬁ%rﬂpﬁ%fozﬁw ’80%?18888 ?Sr#z%amb © the

optional | y substituted 3-10-nmenbered nonocyclic or
presetdnyentiest er ocyclic ring. In certain enbodi nents,

the ring is selected from(a)-(0) described in [0060].

[0072] In still other enbodinents, RlL, R2, R3 and R4

are each hydrogen and conmpounds of fornula I-A-iii are

provi ¢sErAILED DESCRIFEON ©F FHE PREFERREDEMBADIMENT
| east one occurence of R5 is - NI(R) - NR CH(CH

?%)I . W’[%W %ﬁezf)?ﬁg p%r%u%eg ﬁ(f Ft{h%e\“gzres_,ecr}:[\y ir,\vention.
-NR COR ,. - COCH 2R, - © A '
STy ChoariignBlgscmg o st ke Bt 1 1Pme J et Brea

occurrences of R7, or. is a r%g% sel ect ed fromT .
17 o). axaamputer sckesn i1P 19eacss faropbgea 19 n Tyeically, upon
ot her enbodinments, RS is -N(R )2 and the two
suncessfuliycesvin B5 displatiagetheretpeftieer ‘digplacinge ier cogen 15
atomto which they are bound to forman optionally
withiRShé tsebefld 3artet arsE ¢0 cthenseraamiéisca ousesylitki lwy clicking on
heterocyclic ring. In certain enbodinents, the ring is
fy X ciy ' : n 4t 18 as
thgfi{aﬁl%hgtén 13%”&f(tﬂ)éir68&séﬂ ¢5! ol *F%’tggé %gph 1 thRREH

er errbo. nments, and R4 are each.
AR, ol sl Yle TURRHALE ol 17748 decbrtarger

-NR CH(CH 20H) R, - NR5CH 2ZOHR ., -NR ( R

areRr & cheggrdind mh@mrmﬁké%%%, prﬁﬁet%qvg%,ﬁ%l)z y the user
-OR, -NR5COR, - NR COCH2ZR , or -NR CQ(CH 2)2R ; and

1 Rmarspulates-tosanopsead 8 degeods oppghe anatomical iratutas @dis hand
with y occurrences of R7 or is a ring selected from

with )wiish \He nenipulbtds Ihed amtisebts, as WelDA8] his Itemperament and
ot her enbodi nents, R5 is -N(R and the two occurrences

th 1 j t )
o%{msyt?:ﬁldg?&‘a@nfatc&ﬁ% Drdihdry &&ﬂ{)[}térr Fﬂﬁ?afﬁsom @®UI's only

ey are bound to form anoptionally substituted

3-10- menbe c G40 pCY @l diC t l4
abol, FETBAREIIAGC Kol 0T BT A8 300 et ars
Hfg{/v%g%, Ui rﬁg,%sﬁgo’rolr%’ S Iggc’x;r O%gethhgggrggéktejg@ﬁﬁﬁérk |ook to the
hydrogen, x is 1, and conpounds of fornula |-A-v are
trace ¥ Bdbat userA v makes @isrhamanipulatgspghe mousa\ks as well as other
CH(CH2OH)R , -NR CH(CH2CH2ZOH)R , -NTR (CH2)R', -NR (CH
uRGHEcious§RNoGEe MMdYdent2, thbRiseEidagsadar He apter©R mouse-click.
-NR COR, - NR COCHZR , or -NRCQ(CH 2)2R; and R is
IrPpSrticBlar Pl {ePmI RO ORTiErBRMIOY” $61R8S td ehgtndvdrient, track or
occurrences o or is aring selected from

f R7
tré%;%] 8? ﬁte;’}g%)&%%é%éy h}%u?xﬁﬁ‘ﬁh@%ﬁ%tég ;Iﬁ]% Prtﬁﬁjesett\% MY it from one

occurrences of R are en together with the ni :
PaFb AL BEITARI e S5 RPeT L ARCRET PO oSt e HiFtHed this
substituted 3-10-nenbered nonocyclic or bicyclic = |
wagt dhe tgran i“mousagnicremetiens) (RlshkRigImeenicsas ¢ micrpMpdions” for
selected from(a)-(o0) described in [0060]. [00751 In
skbit) tamtieevieesmioas e usint@idedincandcirdisanetiens hf the mouse
hydr ogen, and conpounds of fornmula I-A-vi are
181tAMI BRdusdr P+ MiakeBelgiehe BRehfptaro dipladeatdeycursor 15, which
substituted group selected froma 3-8-nenbered
saturated, partially unsaturated, or fully unsaturated
nmonocyclic ring having 0-3 heteroatons independently
sel ected from nitrogen, oxyg]é)n, or sulfur, or an 8-12
menbered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5
het er oat ons i ndependently sel ected from nitrogen,

o oy o
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Ris an optionally substituted group selected froma
3-S-nenbered saturated, partially unsaturated, or

wo mdospoeaecat ur at ed nonocyclic ring havitng 0-3PCT/US2005/010963
het er oat ons i ndependently selected from nitrogen,

0X or sulfur, or an ered satura

RS TIPSRt i GRrreshondindy Tintie: Groaegrets, o dig gouse.
ring system having 0-5 heteroatons i ndependently

Eaghl éndiddual basncharagtanistioxygérof sranipwlating Rgnpysey@rd) the
2, - NRCHCH2ZOH)R, -NR CH(CH2ZCH2ZOH)R', -NR (CH 2) R,

preséht( iOFEn @ uBS (e(ﬁ-lirib)i\N(jEél)s 2hatdRtériStic2ndNEE micﬁomoﬁMS to
-NR COR, -NR COCH 2R, or - NRSCOQ(CH2)2R ; and R5 is

ddeihiRealhanat v(& a%@ttpr @i@éﬂ@l@aal Lyersd! h§dués‘ﬂtt@%c%§§ aynetwork
occurrences of R7, or is aring selected from

L ( escribed in [0059]. In yet
oréiez]rfo(r%]eér{rﬂtu)é ithe twaﬁéOHs -N(R )2 and the two
occ# fg{vces of R5 are taken toget with . the ni. ogen
at orP VRIS CRMRRIPTLS AHOIARY: B 1 Pmpéﬁs%ﬁt do/seY 'PQ °s a
substituted 3-10-nenbered nonocyclic¢ or bicyclic
pluality et yrguse mietiss, incledingaPrt 8RbYaIteENCs aC@Hanyb Rips, slick
selected from(a)-(o) described in [00(50]. [0080] In
duyratiomt benfiravdiiodi depesddrmy, compexityd sdoldderdliblke d-hgithrec mouse-
above, R3 is an optionally substituted 5- or

d(ﬁNrmPr@b@T/@:‘égS aler-ali@d oveadtdotldnd bikeigirsperd, afd atbéleyation,

unsaturated ring having 0-3 heteroatons i ndependent!|y

ar‘gﬂlrgﬁﬁto‘? rlgﬂg‘en't\%lﬁ’r%@@i S‘Pﬁé@@ h) Qﬁafﬁe“tr‘l’é chi b\éeltr%nsformed

er e S an o ona ysu stitute

in{oL_n g sel FCt@id fromop he”ﬁgw{%rs?uﬁfﬂl‘c'&é;l?"?%gwg'l‘é conform to

pyr azol yl, triazol yI pyrazinyl, thiadiazolyl, or
thesamhysisrlmeines deayillsealone fonuasjieabssesudnas gigenvectors
optionally substituted with z occurrences, of R6. In
wiieht abhstraetip cepraseng ,useheneiion spheec 0, It yyouzld ke oByvicasdio one
each occurrence of R6 is independently hydrogen, RS

skll@dZiR ﬂwefh?ﬂ R Bon§Nof ke mi(fsSard, depditdRon the ar@Bmical
, - SRS , -CH2SR', -COOR', -NR'COR',

feames gf\ﬁgﬁg%)agwﬁ%%b@a}g% ical Staa_jt\g,’ whether
40R CH2) 2N(R"') 2, -Q(CH2) 3SN(R"
te%pﬁm)%wﬁa)%ﬂ& - NR! CIC—IJECl—|2)0|—|)(R )-NR ACR) SR

CN:g ?&?é%‘%—b Dlﬁﬁq@é&;@uals ke @’% %phdjegrees of accuracy in

-NR'(CH2>2N(R') 2, - NR'(CH2)3N(R') 2,

termR'of dr2 hand RiN2eye MBOTATHIIOORN, mong(omiaqmg}me cursor within
NR'(CH2)3OR', or - NR (CH 2)40R'. [0081] Certain

a asdet ia@é@usmgbﬂﬁ moukeqaigeorsicsed fio genthittingf @ mmouse target”).
i nclude: [0082] Il. Conpounds of formula I-C [|-C

TH@eé@d 5;1 ng@ﬁ’frc %% tfds BReAdviniAl heaahyeleardd bcﬁ@ cursor

genera ove an I n subsets descri bed above and

0 S n
C‘?VB‘?SreRﬂ?‘Q 0 ReHe, M SR, BERRAWEB Sy pidls RO Refly,  For
Rtl onal | subft ituted Cl1- C6al kyli deﬁe chatg

eXaEP: rihgpaceHretly Wty SRR, GatanFelaling i Whainey hifq cursor

i ndependently replaced with -O, -S, -NR oCco-,
coraExpondirgi- %)e Mogse Waghear thesbqqm,r @gmntemofdmegp@gt area

or an optionally substituted 5- or 6-neirabered aryl
22 wheetthe oaoyde-gickuds isoentered. - (Ssig(fRYyYre). wherein R is

hydrogen, d-C -al kyl, or an optionally substituted 5-

or 6-nenbered saturated, partially unsaturated, or

fully unsaturated nonocyclic ring having 0-3

het er oat ons i ndependently sel ected from nitrogen,

ozxygen, or sulfur; b. R2, R3, and R4 are each

i ndependent |y hydrogen, R, lhal ogen, CN, N2, -N(R)

2, -CHRN(R) 2, -OR, -CH2ZOR, -SR, -CH2SR, -COOR,

-NR COR, -CON(R) 2, -S&NR) 2, C(]\IR(CHZ)ZN(R‘)

2, - CONR (CH2)3N(R” )2 C(]\IR”(CI—|2)4N(R”) 2 -0(CH

P\ NN AN N N\ N NS ~I 1 1\ 7~ S\ MK 17
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C4al kyl , C1-C4al kyl oxy, a 3-8-nenbered saturated,

partially unsaturated, or fully unsaturated nonocyclic
wo 20vg/obEeé ng 0- 3 het eroat ons i ndependent | y sel BCT/@82005/010963

from ni trogen, oxygen, or sulfur, or an 8-12 nenbered

satyr.ated, partial]l at ur d, .o ul | unstur
bi ¢ P?'cdp'iﬂ%!ﬁe'gy'g%gﬁﬂ NG %tﬁ%reﬂgt@Ph R per&gr?‘?nay
i ndependently selected from nitrogen, oxygen,

manippigte thehmosisa qrbwarlly Whes RVIREe h@éewsqﬁfﬂ@méféhw\?er to
and optionally substituted with z occurrences of R6,

a figier ez, whilehe inay2manipuBatedhe reagse bveardiyenben ofovieg the
i si ndependently hydrogen, R', -CH2R', hal ogen, CN,

m@@e i Ne%r)»g ite” dl%tﬁﬁhR' Re%mn@R) Fig. QH?éWén theSRm:ror imaged

l|n§§%§i %%thfr)"%%\%‘ ('@‘k"%g%gﬁgﬁl)éﬁéhf m%ﬁ%%@é&%\"&% gursor
(cq% 9 tEe) AN Rex_&r@‘,q Q%_tfgiiz (0] R&r&_‘}%ﬂq erﬁncally

2 ’_NRcig ﬁ) -NR'(CH 2)3R", -

dlf@;ﬁﬂj fran whemR'lI(Q;pm yidy Fnozles e sg)tgl\@@pbacg the cursor
-NR'(CH 2)3N(R") 2, - NR'(CH 2)4N(R") 2, -NRrR-

frdrig)rdrR34 to- pitht 851 :F)g’.mﬂlustram Qrcelxemtaky indjviduaNrhodas a
2)40R'; each occurrence of R5 is independently CN,

reta@b@@nigh( @6Na mbELR biasHRAIGR, he rh&kEd aNEasticaRy,curved
(R) 2, -SN(R) 2, -N(R) 2, or Rs,

ég;—:eﬁg'\ﬂhcﬁ? hie a@&hgfgﬂ@ bbzép%&sgiet BERET YR PR 88 pa‘mt 35

and each occurrence of

%I S i n%egenden%péw( ﬁd%o enecﬁ Wh%&%:{m g%%n'm(%\ée to

dlgam@ Fme; czrsarmrmﬁ 33 tcwmr)t M%ﬂs%‘é GeRiyres data
_ CONR'(CH 2)4N(R') 2 > -Q(CH 2)20R', O(CH 2)30R',

rel@tiGgap 4R Mmotiondgiasiey an(irdiyidaal u@rCH 2) 3N(R") 2,
“O(CH2) 4N(R') 2, - NRS CH(CH 20H)R', -NR CH(CH
2CH2SBIRduratidR (IeHeRERhg a mMdeiseGicR) @Rich ediRp(iSes the action
2)3R', -NR'( CH24R' -NR'(CH 2)N(R") 2, - NR'(CH

Ofﬁkﬁ%(%ﬁdz % mo Eg@%gg)&@hg_}ana the'\ﬁ'cﬁcfﬁHo?)rél\é(a'glr)g {a mouse

or -
AR L et e ot gs@wewwn
h (Srggq%ﬁﬁg%entﬁh tlcfntﬁg; hrlnebui'ﬁg Il%[di&/&iqorf) %ét@er L}/res the

trllsopropyIS|IyI (TIPS), or triethylsil (TES)
timeasy betwadr theopiess anshesdearmpba m@usegnﬁ@@ﬁwndﬂdlwdual
formula |I-C and subsets described directly above, R2,
udd, NFigR4, asferenhnbybeoddnrepresaritbdne dintoai mehiths 2 mouse
one of R2, R3, or R4 is hydrogen. In yet other

PbfeBncRRumbler B4, leprédehto @es tinlehay @hich a
b%ﬁg? g%%%%?n@ﬁ?es 52 aCnd %4 arre beﬂ; hydrogenl aﬁd R{%

i S o e
SRS BB, PR GBSl g ovent

fully unsaturated nDnocycllc ring having O-
theemetisatrelease myepbnddet ¢licksiration anegtrig rﬁamli rﬁ‘é giata relating to

oxygen, or sulfur, or an 8-12 nenbered saturated,
theadéla'axabbymmaMummGepteseranﬂm mousasrateasatee/ents.cycl ic

ring system having 0-5 heteroatons independently

sel ected fromnitrogen, oxygen, or sulfur. In yet

ot her enbodi nents, R2 and R are both hydrogen, and R3

is an optionally substituted 5- or 6-nenbered

saturated, partially unsaturated, or fully unsaturated

ring having 0-3 heteroatonslﬁndependently sel ect ed

from nitrogen, oxygen, or sulfur. In yet other

enbodi nents, R2 and R4 are both hydrogen, and R3 is an

optlonally substltuted r|ng selected fron1pheny|
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I-Cii wherein R, R2, R3, and R4 are described

generally and in subsets above and herein, and R5 is
whalsgense R, CN, - CH2CN, -(CH2)2CN, NO2, - CH2ZNCOPS2005/010963

-(CH2) 2NO2, CON(R) 2, -CH2CON(R) 2, -(CH2)2CON(R)

04%@(‘??’“9%899?’8%‘3?5%@ iVidNéméﬂNé‘ﬁ% bif%rwrees
SR, -(CH2)2NR SO 2R, NR CON(R) - CH2NR

of) gesite, (orpgedz fgr acerpiEmation tqqnos@ﬁth yel. know:rzm S art fo
S2N(R )2, -(CH2)2NR S2N(R )2, - COCOR

make2IRORNget ardaOHBPRASIZERD the NSRS nzquse(]a@M(emept 2e.g., making
-(CH2)2N(R') 2, - OR, - CH2OR, -(CH2)20R -NR COR ,

theGERER SPER brighfer-as(ttEuddt @fﬂ%sp@ﬂdl to theamouse approaches
Q Ceal i phatlc group or a 3-8-nenbered saturated,

oP&itet Hé’téﬂ&%@%ﬂéﬁatﬁ% cOhfirht4tloh %’ée%’fé}né{ %Qﬁe rB%be&'e'stata

ring aV| ng et eroat ons | nde sel ect ed

from nitrogen el or_.an..

relAfPl Jp et BRI Goer & oo rreBiiet F T EEC L 2
bi cyclic ring system having 0-5 heteroat orrB i i

coriNsdinnesigna)l, se¢eascichargs i theolptact pRygainessy This metric
sul fur; or two occurrences of R, are taken together

can bb udes to tarilitatet authnticatiomegf arusebheeduse & persoarmay not
optionally substituted 3-12 nenbered saturated,

clRRrd hiduse burseH untitadonfiimdtisin sighaisistgiven eslimowliite another
or bicyclic ring having 0-4 heteroatons independently

pé’r%bﬁ%%‘?’ cﬁél@fﬂenr'nbpgé %ﬁﬁoﬁ’?&?&r@leé&roﬁ}v‘ﬁém%r oPhR8f §é Pecelves a

eacn occurrence o IS optl onal substituted wt

ccg) At 8HC§§?§I; ZENF'd ni‘(%qgre‘éggwg} %HZ% ?%_Ipe tlme at
CH2OR , -CON(Bf)2, -S2N(R) 2, R

whigh: ai sowirBriionefiobal f8 e yerr iy dhc IV@)uabe%ﬁek,yﬁnd reference
optionally substituted with 1-3 occurrences of R7, or

nimbar 521 Gpresdrds dbe ﬁmgqtowhlchdhewsﬁjcmre@sgﬁmm@e button.
partially unsaturated or fully unsaturated ring having

TRe 4diey & ainie Mepriesdateenbdg referened ennetcerf 54ris ra furagien, of an
oxygen, or sulfur, wherein the ring is optionally

indl dél*s“&l‘?é’ra@'tér@tlés AnQICEH HRNGSSd Qf) fBZrhtdt@ éﬂtﬁ@ﬁtlcatlon of a
enbodi nment s I's hydrogen, Q Qal kyl optionally

uie(lfo 4@%%? W th 1-3 occurrences of R7, or is a ring

om (i)-(xLvi) or (xLvii) described in

[ 005 0092 st.il] . othe n
bocuPBHEEDe; Dol IngiichialabaYe gt dQgigBRt straying from
-(CH2) 2CN, -NO2, -CH2NOZ, -(CH2)2NX2, OR, -CH2CR
theCeixpighy 2ne ccgmmpm)twg pom(q:\r jn ;factofvvh#e thenslgqartqaqt distance
ot her enbodi nents, each occurrence of R5 is
bétodapetwite pdinys dersngght lihe| idemareGNachievdNand in general, the

J(CH2) 2CN, N2, - CHPNQR2, - (CH2)2NCR, - CONHR,
acﬁ%gﬂa Ct%vlféd%% lhe c@@%N&BrrgW%ﬁg @@h’@dsb md&mnent tends

tq %%er gt Ari ey 58@‘“@"?"&%"8?%!%“@”??: 'En’tg“"é%% lidh'to the
8P gglTomRlien doie. fele BeBis aﬂﬁu?{&éﬂnﬁeﬁﬁw%%weme@t can

occurrences of R7. [0093] In yet other enbodi nent
begemayed arberidesrem et cgavexity of dewatian ifemithe Stralght path
|-Ciii wherein RL, R2, R3, and R4 are descri bed
cge berdetéymiand 10 faciitbteeasthabbeatiomaf therusien of thedmeaise. In Fig.
occurrence of R5 is independently hal ogen, R, CN,
6; %Qﬁé“use( %&ﬁé{esm moG&& NOMove(t6E20 R ERat S8 &2 o point
2, -CH2ZCON(R') 2, -(CH2)2CON(R )2, COCR , - CH2COOR',
-(CH2) 2COOR\ -S2N(R') 2, -CH2SO2N(R) 2,
-(CH2) 2SO2N(R') 2, - NR SO 2R, -CH2NR S(IR\
_(CH2) 2NR SO 2R, NR CON(R )32, -CHZNR OCON(R ) 2,
-(CH2)2NR CON(R') 2, -MR SO 2N(R) 2, -CH2NR SO 2N(R)
2, -(CH2)2NR SM2N(R )2, -COCOR , -CH2COCOR ,
- (CH2) 2COCOR' - N(R”) 2, -CH2N(R') 2, -(CH2)2N(R ) 2,

~E IS\ N NS
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optionally replaced by oxygen, sulfur, or nitrogen,
wherein R5 is optionally substituted by 0-3

woeaanydances of R7. [0097] In yet other enbodi PENUS2005/010963
Rl, R2, R3 and R4 are each hydrogen, x is 1 and

63, 2@&%‘%3%%83 HheeRh ehins %éréuofatb&é a%wneu%iwﬁ%@maﬁ?g to
2“(2 CON(R -CH 2CON( R &
thg)dmm(qn f Zhe Qo 64- 2@:@oﬁfralght(lmzﬁ§c©omrﬂ red by the
_SN(R ) 2 _CH 2S®N(R) 2, -(CH 2)2SN(R) 2, -NR

cohiiity metrﬁl—.lZNR S2R, -(CH 2) 2NR SO 2R, NR CON( R. ")

2 -CH 2NR CON(R ) 2. - (CH2)2NR CON(R) 2, -NR SO

2N( %autﬁe cnekl%Ngrﬁ@ 2®léﬁ<’é|}1 éomp(lfé‘ﬂ rﬁbéM?ﬁ§@NGBl s)réqurre a

2COCOR ,- N(R) 2,

do%ﬁ%?&kg acfi @H:EI]O@H@K) @&r %f ' (s & @%ﬂéb&o%%%) égﬂrent
el TR LAY ] ﬁ? otk SR B Bl bfiPures

ring having 0-3 heteroatons independently sel ect ed
data grlatingriogibe, timgydriays betwesn i the segHencs of piggelpase.
saturated, partially unsaturated, or fully unsaturated
prbssyaotjlreleasage\saﬁts and huseisribe Ginte Helaysdatfaititate authentication
i ndependently selected fromnitrogen, oxygen, o r

ofSMkf Wer 6FF tHeWoRBEUT IrEFREY , atRrenes eunstkers 1QJR2,hE3 and 74
with the atom(s) to which they are bound to form an

regpé%e%ﬁ*é Mm%“é’(%ﬁlEHtaeﬂoﬁsé%)uﬁSHJ‘?@ Eﬁ‘éés%@t 18588, pressed and
artia

i Iy unsat urzﬁt ed sat urated nonocyclic
VAR A B S SRR

occurrence of R is optionally supst
dyihle cligh Budhimr capturgs daigfelatingdait E@ agrqt@n@q}/etween the
-CH2CN, -(CH2)2CN, - NO2, -CH2NQ2, (CHz ) 2NO2, OR,
subGe20Bht moGshieRents? thSCQN(LR‘ when a-userperiormsg aplouble, click.
certain enbodi rents, R . is hydrogen, Cl-C6al kyl

Opt | [BakE-YosHDTEvelbad |nter-alidk Brag.c Diff@sntasat ke different
is a 5-10-nmenbered nonocyclic or bicyclic saturated,

w59§4to‘f %lrManStﬁé%Bg% &Hd fr%bmeur#fs@érwe%t sLdih InE MO 1o

het'eroatons 1 ndependently selected from nitrogen,

5L 88 S OGBS BuBPRRRL e mouse-
SRS TR il B PR SR BB BB

selected from (i)-(xLvi) or (xLvii descrlbed in
mpbgesent of slidisy of thes riduse dtaas or ébputiiheerriat atasligh the mouse-
occurrence of R5 is independently CN, - CH2CN,
clickGEI2NEDd. -INg. 8,GidRERce n(IBHZY2 BAINdOR2 repreSeRRe, time at
CO\I(R’)Z - SE2N(R) 2, -N(R) 2, or R. In still

SRQbLRAhSs RasdbPaRYTERREEd OfedRectifely. Although, the
|n e%éﬁdentPgﬁhyd?(ggen hal ogren CN %%2 y 9

”@Wﬁgﬁ S@%m%@%ﬁ&ﬂné %%g%veﬁﬁ\lﬁe u&@?ﬁl@ﬁdental

C 4al k

"@H{eﬁomﬂ I’VOB%SWI tb{ae&h%anc& '@g:"f_f%%e]bé/d rﬁ{%éﬂ%ﬁ' a'?%ger 83.
ring wherein 0-3 ring carbon atons is optionally

Sineifarlyc etiribg aLoyele, click| dparatien. thetpedeh! Uﬁﬁ@ﬁ@pwd@ﬁ iyove
optionally substituted by 0-3 occurrences of R7.
dliBe9 e prespeteleades presbadd melebse eRentsRior eXanapld, Rprasented
each hydrogen, x is 2 and conpounds have general

WM? 84 Cér}d 85?mﬁ6\ﬁéVere<’:H}hlrQﬁﬁéﬁéleU§©' atciBeniafly moves or

ndépendent |y hal ogen, , CN, -CH2CN, - (CHz)2CN,

NO2, -CH2NO2, -(CH2)2ND2, CON(R) 2, -CH2 CON(R) 2,
(CH2)2CON(R') 2, COOR, -CH2COOR , -(CH2)2COO?\

CSN(R) 2, - CH2SeN(R) 44 -(CH2) 2S@2N(R ) 2, -NR
SR, -CH2NR S2R, -(CHz)2NR S2R , NR CON(R) 2,
-CH2NR CON(R') 2, -(CH2)2NR' CON(R ) 2, -NR SO2N(R

)2, -CH2NR SO 2N(R) 2, (CH2)2NR” SO 2N(R”) 2

~ N\ N
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optionally and i ndependently replaced with -O, -S-,
-NR -, - OCO, -COO, -SR-0or - CO, and R is

wogasogarne d- Q al kyl, or an optionally substitPCBEUSHE5/010963
or 6-menbered aryl or heteroaryl group, or ii. -

Si( 3, wherein i's hydrqgen, I kyl, or
Sl L BI9PocbiLan at EXAB Do REh s Stangp e arcs 83,
partially unsaturated, or fully unsaturated nonocyclic
8arandy8Rhavi ng O 3 het eroat ons i ndependently sel ect ed
from ni trogen, oxygen, or sulfur;b. R2, R3, and R4 are
eac lOvardsipkn difictent individgels, haRe, diffeitent egidetitls okioRer-clicking
-N(R )2, -CH2N(R) 2, -OR, -CH2ZOR, -SR, -CH2SR ,
a m@%b ttopR I%verdﬂBk%Qh%agturblﬁlm&m B @iddual’s
, - SO2N(R CONR (CH 2)2N(R) 2,

%@&2&%@%@@5@ W&@F@@“‘f&é&@%wﬁ %, 92

) 3 )
9% 4. WP 3PS SEhE BRI IRAPS B M I 45 5% 45 some of
occurrences of R6, wherein z is 0-5 and R6 is =
whilRrepresenheyestie #CCUITNG dudde, therusers ougFeReing ien%en&y
bond or an optionally substituted Cl-C al kyli dene
chai@vergheoeand upraking: wiiffetent | individuais Have differartiavays of
are optionally and i ndependently replaced by - NR'-

Ve%hom the@§r et; (Q@to rr%@brakir@@he mEEEIDof thaRRise, when
© Qg &2 % -, -NR SO2- , -CONR NR'-,

theg&@%&spm 'N'J?to theNﬁg% nearsER %{\B'rea IﬁQexaerle

occurrence

R i s independ hdro n
s SIS BSILERS olNSLUP Rl aRA 8RNt puse back
saturated, partially unsat urated, or fully unsaturated
towerd ye 1arast | Qipen aseryMaY Ster Ok PRGNS A @ﬁ@ﬁaeﬁme;mouse
sel ected fromnitrogen, oxygen, or sulfur, or an 8-12
preeisbiyreithisa targetearcapatill alhleys drivaon mavedtheonofise cautiously
unsaturated bicyclic ring system having 0-5

braRing' thatrAGTerBAEBRM@aRbUYe deferetredchingrthaitargeganca and then
oxygen, or sulfur; or two occurrences of R are taken

slé\?lgﬁnégﬁ Ehé’“nﬁéhsté“ﬁ)v@ére the) tak}ibt"‘h'fﬁg VeeIhowt %MHF&RMQD metric

opti onal y substituted 3-12 nenbered

t t
AR ) B o, BRI PP NG4S o
d dent | | ected f t
R ettt e g o e
hyd R , -CHR, hal -N(R
méeél(ii(%%g) target @Rea. - (Ei@.oioo’cflusmates- t@mer&e a mouse
-NR COR, -NR COCH2R , -NR CO(CH 2)2R, - NR COOR ,
(refledNeRted By ‘rMs%l)ocﬁing EQER)&tChted) Zébl%s)anﬂad by reference
CONR( CH2) 3SN(R' ) -CONR (CH 2)4N(R) 2, -Q(CH2)20R\

CH240?\ CH2) 2N(R ) 2, CH2) AN(R
R BE) N ) 2, < NR G CH DGR . NR

-Nﬁ%ﬁe@%&? wgaq«%@wu%gﬁ@gﬁggm@wwﬁerem
NS(F%%qj é?@%‘%‘ ng, aI%I (F%%I"ﬁ@fﬁ %%ﬁ( ogéérstroke is

-NR'(CH 2)3CR, or -NR (CH 2)40R5, vvhereln RS is
a cvpirlabiealaSylSsIbbsaqqetﬁréﬂowfﬂOlm yieaéd@st thhes msximystroke speed.
wherein y is 0-5 and R7 is =0, =NR', =S, hal ogen, -CN,
ThN(R\eanréNsReﬁuwmmaonthWdmgaraxmns inercartoospkhyommltriqz” The
substituted Cl1-C6 al kylidene chain, wherein up to two
e afdPd1At] ﬁa@ﬁtmemiday's of speedin
e B Sl AR R IORaY s Ao specding
-C2-, -0Co, -Co, -COCO, - C(]\IR55- -NR55CO,

- NR55C02- , - S(INR‘ -, - NRSSSOZ- C(]\IR" NR 5-,
-NR55CONR5' -, -OCONR'-, -NRIRR'-, -NR55SO2NR'-, -SO-,
-S@@-, - PO, -PO -, or - PO?55- and and each

occurrence of R is independently hydrogen or an
opt| onal I 'y subst ituted Cl C6 aI | phatl C group, a

T Y | T, 1
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QCH)3OR, QCH2)4OR , -QCH2)2N(R) 2, - CH2)3N(R)

2, - QCH2)AN(R') 2, -NR CH(CH2OH)R', -NR
WER{SIEROH) R , - NR (CH 2) R, -NR CH2( CH3) R PCT/US2005/010963

“NR (CH2) 2R, -NR (CH 2)3R, - NR (CH 2)4R, -NR (CH

or %@{F@}qt@plm(rp@ésez ag%%%_@ulaesl\ﬁte( CHZu) %’EII(Z)RF &%?52 figures 11a

é 27_ or-NR'Q%n 40R , wherein R5 is

a@@tﬂ haln §igs dBbt theued ﬂt%cycleearret'mé@r@mrwomonal to the
whereiny is O 1, 2, or 3, and each occurrence of R7
speedsofethemdeusd in ttn;edr apawy, dirctionget fig phmtmmese{med by the
N2, -N(R')2, -CH2N(R')2, -OR', -CH2OR', -SR ', -
citdlBSBnd ellfgseR’ , - NR'COR’, -NR'COOR', -CON(R')2, -
S2N(R') 2, -CONR'(CH2) 2N(R')2, - CONR(CH2)3N(R')2, -

Cmﬂfgi@ 4Ng %% %?grgaﬁgﬂdrvr@mﬁiéghﬁgﬁ different degrees of
tre%gwg_grlj\tlé?c) wﬂpplwgé&z%&ebﬁ%g‘a%ﬁm%ge The

-NR'(CH2) 4R', -NR'(CH2) N NR! (CH2) 2N( R
tremr@@qz\ymlegrngtnc qqp-tur zN(rpie ipg tQ aNFQnr(j gg-tendency to
-NR'(CH2) 20R', -NR'(CH2)3OR', or - [00107] In other
inepdr diremor s jefking, cengmrnd\s)bbﬂmgomnt ams| i@ thed mobset 8s he
described directly above, Rl is hydrogen, nethyl,

niiniplilates-the eftise. | (Seprmigyfi2apn- butyl, p-tol uenesul f onyl
(Ts), t-butyldinmethyl si I yl (TBS), triisopropylsilyl

(T' P?)rre%ortr T bt 'rﬁ/drvr(j-rg@ aré %%9810 ldSby ! diffekdRT path

ments, for conpounds of formula |I-B and” subsets

des r| b

RGOS Reter BB F@ﬁ@%@iﬁ%f“ﬁéﬂb%%i&atmg the
IS hydrogen % ot her, enmbodi nents, two of

shprtgst line Wd?’é@e% el“r'fe‘ﬁ"ét"\tS’tlﬁ’é’rmt%n’é@Hlem‘s'rﬁi%S ONQr'ﬁﬂHeﬁMa”d
are both hydrogen, and R3 is hal ogen, CN, NO2, or V-R
compansatel fepeatedie erossingdiheesitaighirinea iabangrtsadiog lout a path
hydrogen and R3 i s halogen. In yet further
reprosehtadysi20Z RefbrfMg o Eidrotde, loftsbrageens apprd2ehi the @traight
[00109] In other enbodi nents, for conpounds of formula

lihe %aﬂ%é#@ﬁ?bﬁe@é&ralms%nwédrré%,@iﬁp%nﬂac% o8N8 path

R4 "are each i ndependently and optional 'y substituted

Sl\é\%l‘i 2321 RAECUEHEIC Sgelﬁ(scd??ect Vtﬂ% I %'tr% rﬁulﬁgezt&ngé, \:r)tlha%%thers

occurrence o epen ent

”@h?@l\l?ﬂraé?é&%f})—,iy %n‘(%df S{J%eﬁ,ﬂgcor l kyééghkﬁ‘ff )one or two

- NHSO'Cr Qal kyl ), - SO2NH2, - CONH2, -

: CONCQ Qa
disiaef cqrr@amsw Fig. 18ddifmsirates qon@tﬁWZd%ér@z:9ﬁ out vrtrea a user

1- C6al kyl )2, or -S(C -Cb6al kyl), wherein each of the
nfakecigai digtimitenytectibes ay boinds d2d8 @nal ‘K3d4 ghen ke iskortest path
i ndependently and optionally substituted, and wherein

b@fmbrp{wd 8d fp@frﬁt@% Rprés<ptad kyl12m.oups is |inear,

branched, or cyclic with the proviso that R3 i s not

phenyl . d& Bt Okettlin® %{skfgh offIMYales HFPAA! FRflfiduall bn be

conpoun ormu subsets
is, 1,

rect,l a Ieast one
BlchiEHe So ol ekl thq\.(trsrar f*a“'r@a%&i( - 1ysing a
CH( CH2CH20H) -
peyHmlogcal et gerrelgr)ﬁrg an)d) well dmownrsn(@ﬁzqommrqrabsunvey field,
ot her enbodi nents, x is 1, 2, or 3, and at | east one
cextainr pgyubelogficaRindisatoBR (6.9, nayety, cehezssedb tidiideaxsherant) of
is 1, 2, or 3, and at |east one occurrence of R5 is
-NR COR, - RCOCH2R, or -NR CO(CH 2)2R . In stil
ot her enbodi nents, x is 1, 2, or 3, and at | east one
occurrence of R5 is an optionally substituted Cl-C6
aliphatic group, a 3-8- nmembered saturated, partially
unsaturated, or fully unsat Uat ed nonocycllc ring
havi ng 0-3 het er oat ons i ndependently sel ected from
ni trogen, oxygen, or sulfur, or an 8-12 nenbered
saturated partlaIIy unsaturated or fully unsaturated

e ..
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iIs -N(R )2 and the two occurrences of R are taken

together with the nitrogen atomto which they are
whows@ties f orm an optional ly substituted 3-10-P€ND82008010963

nmonocyclic or bicyclic heterocyclic ring. In certain

aru@wéﬁﬁﬁa[%&“ stk ik L5STE 48 of Hlaninulating the

x is 0-3 and comnpounds have general formula | B-

mouse apd jusedtie fagifarauthenticaiionpfdhraisgfe descri bed
generally and in subsets above and herein, and each RS
is iAvepebeitintdny ofehecpresent dnaemiibogeay wge iadnefl the metrics
substituted Cl1- C6 alkyl, -SR, -CN, -COH, -CX2R,

dls%(aﬁ%ﬁov?e to atiRnticdte aNRSFHECHARE, AndiRer embodiment
TONR CH(CHB)R -NR (CH 2) 2R\ NR (CH

N
m@ ”fs% ’Onéz aé&%%”‘%rﬁ%ﬂ*as o YT BB Hions efi U8 ther
Ooup_or ed saturated artially
mg{@ﬁt' PQF@’&“atW ‘%’n'ﬁhbf@?s&n%%{f‘& Vgl tlt?t%r%cycl ic ring
havi ng 0-3 heteroatons i ndependent|y selected from
ni t riograditionyerstain dricksunTayy be yisednqtogenhangenitier ggtermlnatlon
saturated, partially unsaturated, or fully unsaturated
mbaswemmwt,r ongaptyeng of liesirad roetichetRarcxaome, undersized hot-
i ndependently selected from nitrogen, oxygen, or

spois [ ofi-celter FoMRVRE WElARREesnfimaBon, BepdraliBnuricligkélbiertargets,
with the aton(s) to which they are bound to form an

arfiibt Orﬂﬂ/lln}j $ARRH té&%ﬂtt%’téz %ﬁémeh%s%atﬂlﬁ%rﬁgtlons thereby

part y unsaturate or fu Iy unsat ur at ed nmonocyclic

clic,ri haV| te d I
m3kingdf Basief Shi AR Her retaingt %f?ae*é‘?ﬁ%asg TREPEfRh. based
each occurrence of R is opt.i onal |y sug ted with jé/
orp the MFEeRIgPMRAON| Ghasagsrisigsoal ARAIPGIVI u%efﬁ("ht')'c s can
In certain enbodi rents, R is hydrogen, Cl1-C6 al kyl
bopsed tcahigymglmﬂibenmdwleluam répentableguicronantiess charariErisyies.
is a 5-10-nenbered nonocyclic or bicyclic saturated,
par tinaldry dxessglanatetaluse Wil yheinsatrivsatosehprisieg h@pleagable
0-4 heteroatons i ndependently selected from nitrogen,

é%ﬁstn@hg%r‘ﬂnﬁﬁfons%ﬁelhalv‘ihdd?@ ééd’?ﬁldd%/l@@él' |§"tééth for seven

stitute 1-3 occurrences of I n other

odi nment.s, g I
<7§5”5g?§,t R i TR oé”t%??*g 36h; 07 ddfs, and =
sel ected from (i)-(xLvi) or (xLvii) descr| bed in
doydesfick.| n yet other enmbodinments, R5 is -N(R )2 and
the two occurrences of R are taken together with the
ni t r mgenfirst cembedimieint lacchedingrte theupesest fibyentian, a user is
optionally substituted 3-10- nenbered nonocyclic or
dikdctge ltd @niet @rsequehde of ialha-humedc tchiaractets) & great aredit card
the ring is selected from(a)-(0o) described in

nlPBER ]y J%)Ho'ﬂseléhc)@t FQ)trréS("anﬁﬂ@O@féfﬂ?mtgsto FI% 134a @fben 131

conpounds  have gener al forlnu al- - i
<MFGE L Pl o B e B 7 o v
aI 5 tpgv?n’gon (ﬁs thg#s%%,;ﬁ@@tersxa sgq:uLem% F%% vig the image 132

Ieast one occurence of R5 is selected from hal og

uspgitbadnoyse 184 MhisheeoTEIlE®T AATHRONS 4P dp CUISR 135, data

-CN, -COOH, -C®2R, -CON((R) 2, - N(R) 2, -NR

B {gHROH)RicroBHIGHE CHRER PSR 134 MRo4ITHR)AR ThiRlata relating

CH(CH3)R - NR (CH 2)2R, NR(CH2)N(R) 2,-NR (CH

toz)tlgt’-;\'(ﬂ&ro%otloﬁg\of N%Q%’use 1R &'ablyﬂlocally stored and
CH2)2R ; and R is select ed rom hydrogen, a Cl-

OBaI [ phat| c group optionally substituted with y

occurrences of R7, or is a ring selected from

(i)-(xLvi) or (XLVII) descrilded in [0059]. In yet

ot her enbodi nents, R5 is - N(R )2 and the two

occurrences of R are taken together with the nitrogen

atomto whi ch they are bound to form an optlonally

1. 2 " 2 2 1 "~ AN
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optionally and i ndependently replaced wwth - & , -S,
-NR -, - OCO, -COO, -SR-O - CO, and R is

whg@sogdane Q Q al kyl, or an optionally substitetBUSHE5/010963
or 6-nenbered aryl or heteroaryl group, or ii. -

ein kyl a
pf&&%ﬁ%%daf*? Y8 iereivebdes BB R dne Gl e tem
partially unsaturated, or ful unsat ur at ed cli
f@@Wge NEG ﬁ){)ﬁ refers ieed anaheBIRticR ﬁ%!eﬂtqryre@é@ n ot one

from nltrogen oxygen, o r sulfur; b. R2, R3, and R4
ommore aghthendeics discugsey dregewslyRand rdsteysine onclassy the
-N(R) 2, -CH2ZN(R) 2, -OR, -CH2ZOR, -SR, -CH2 SR,
chdrabieristic NickShotiond\&Y & G?)d]ﬂduak NRhEFEHRIE ,veckdRs @ﬁXtﬁ‘él user
2)2R - GON(R) 2, -SO2N(R) 2, -CONR (CH 2)2N(R ) 2,

- 4 2
tlg%;tl%héh@%dz )oﬁ &%\nmg(c%@gzﬂzal\%‘(r&%ég sefidet Sown in

Fﬁ%? i Retystioalarisg> o Fiinindtiss W?O%P?ﬁ??%#@%%d”“-
of R6, wherein =S, .

An&PBPSRSOD OR mad@oioetwe Rt?‘,eR%@PE? Tes9rs yapaitiest tapand
optional |y substituted C - C6 al kylidene chain,

regieivesi by tipe tservexd] 4feang Itea eharacterisic feméurengeaiors: associated

optionally and i ndependently replaced by - NR'-, -S-,
with-the- &&horiz€® dser ofOH@ sequéide 1360WMch -a@éNR/ailable to the
-NR'CO-, -NR CO2-, -SO2NR'-, -NR'SQ2-, -CONR'NR'-, -NR

&9%8141 an%?e'%’mred lh"?h@ﬁlaster d&i@ba%@ﬁ@h Bas%@en th%(%sult of

each occurrence of

t%l%%%%fggha %yrghg&g sé’r(/%ralqﬁo gﬁ@ lsa?ﬁ {, fé!“&endple a
o a4 e AL B

from nitrogen, %% or sulfur, or an 8-12 nenbered
usen efithe sequpace il 3B ity apreswling mesehars or banky 14ds at ur at ed

bi cyclic ring system having 0-5 heteroatons

i ndeperdendfeyred ebmbbdiindénitpra fodal ogieromotigyesgnsor or detector

sul fur; or two occurrences of R are taken together

H’éréfﬁaﬁ@? “Sd8r9) gdtRehinfdmidieyn RGP ehduel MiidFomotions of
optionally substituted 3-12 nenbere sat ur at ed,

tl%au%é é?yaé‘ﬂg%gﬁlﬁb%fes @BHE% fdpégé rrg g gﬁ?é}gé:}f ditCcard

clc ring having eroa pen ent

nﬁ%@%ﬂ%&f@%ﬂe%@ 199 densmonprore Fﬁj@¥ fb@réhs ?fﬁgomuww with
tlfiecjggg;)e%?rg)r@raq,}lm m%mgsg l\’(}mzes anq;ihggjhe senﬁor is embodied
IR i o s men-

FEQC% &N(e?s)adﬁb m%ﬁ%%@%ogaﬁ WNéb?%%%péﬁation can

e
h\q%% gg ﬂjﬂe l‘t %I(aehé ogjugge sgx;ve’r\'%ﬁﬁcfgﬁz()é%odel shown in

vvherel n RS i s optionally substltuted Wlh@

Figtcld ﬂ%rﬁeregxempm RIHBPESH 0PI SHMEArG rf rcY\@fﬁfﬁ‘oﬁ(ﬂnDonen’fs
=NR', =S, halogen, -CN, -NO2, or WR , wherein Wis a
abeording tanhemresernt Irweehmmnub@wseﬂ lDGaa\VaﬂﬂtY d¥repmputers,
chain, wherein up to two nethylene units of the chain

n@fv@omgtaln@rmthecau@ i ndependent| yrepl aced by - NR'-
-S$, -0-, -Cs, -C2-, -0CO, -CO, -COCO, -CO\IR'-

-NR' CO-, -NR'C@ -S@NR'- -NR'S@- C(]\IR NR' -,
-NR' CONR" -, -OC(]\IR"-, -NR"NR"-, -NR SOZNR"-, -SO, - SO
2-, - PO, -PO2-, or - POR -1,8 and and each occurrence

of R isindependently hydrogen or a optionally
substituted Cl1-C6 aliphatic group, a 3-8-nenbered
sat ur at ed partl aI I y unsat ur at ed or fuI I 'y unsat ur at ed

o o o o, e
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O(CH2) 30R , O(CH2) 40R , - O(CH2) 2NT(R )2, - O(CH2)3N(R )

2, - QCH2)4N(R) 2, -NR CH(CH2ZOH)R , - R

WEEROSHRAROH) R , - NR (CH 2) R -NR CH(CH3) R, POURUSIOPE/010963
NR (CH 2)3R, - NR (CH 2)4R, -NR (CH 2)N(R)

2) ifﬁ%lsfé%rn%hé% %ﬁfgﬁ @Qcol\ﬁnﬁl@(t&%% l%v?\[ﬂg\'ﬁb&'%ﬂerably

assib et aaieni Ao oivps WBEe hcremolign ABld, Sty the

1, 2, or 3, and each occurrence of R7 is inde endently
sems@r @gélne uRer mapipiatesHis syuise- dReenigpre 1&@ RTnis data stream
-CH2N(R') 2, -OR', -CH2OR', -SR', -CH2SR', -COOR',
is - tiehCeldred - H (mssecb(ﬂy( Ebﬁt@are CS@md(rﬁhXQ accordlng to the
-CONR' (CH2) 2N(R') 2, - CONf R(CH2) 3N(R") 2,
pr@%ﬁ (r@b'%iléﬁ\'( an)g prefar@'dzil\%@énw@ﬂrérﬁ) #Rdata IS buffered or
N(R')2, -Q(CH2)3N(R')2, -

stb%&} % %sl&'&) ﬁg(twgseweﬁgngwm&g{%te server

NR' (CH2) 2N(R') 2,
e'h@&'?é@‘i@h&'ﬁ@% Z)SfN(R'))Z( -)NR'(CHZ)O'\"
-NR' (CH2) 2OR" NR' CH23(R or - 0123] In othe

enb nwéﬁf @ref%re%MG@nbfWMﬂnﬂ%mlt ‘fEeaﬁltﬁrﬁuﬁ%fEN%fe fo
described directly above, Rl is hydrogen, nethyl,

reeiuby lthe miga srgbm ts ffgﬂ’[ﬂ@/i/ectm:sban@Itr,anpmiboulgrtbeada fventdrs in
(Ts), t-butyldinmethylsilyl (TBS), triisopropylsilyl

ordE} Btons¥rvé 'th@bﬁﬁdj\ﬁldtbl bint Helter disB®iRé thé pradassingdbher

enbodi nents, for corrpounds of formula |I-E and subsets

descﬂ]é"?ﬁla% (§1er e otB%s fRabdsd 184 R SR%Iﬁ?gclri} %ﬁample,

hydr ogéen nents one of R2,

er embodi ment. s 0 -
when B SETgaF agesit el SonS e %%ssﬁ%éfﬁ?%eé b@gran'ggfsﬂ"g
are both hydrogen, and R3 is hal ogen, V- R
to, Fign 161 in fhe gradiepardngriiere e omear?@weﬁ%m@ BeitAin mouse
hydrogen and R3 is halogen. In yet further enbodi nents
mBRipatatioRé when et bigngduw fema amediRgard  Gimiladp1ipsihel network
ot her enbodi nents, for conpounds of formula I-E and
aSaERsiontsestd.| e duthareeid yserlpevformBlertBih mande Rdaripalations
each independently and optionally substituted with z
wHER N %qﬁﬁéll)?b&??\ th\éhﬁlf Rbfiz ldnsﬁ)érmﬁ?m&q?l%Bfrifﬁ%Nﬁ?‘ég:_le,ss to a

occurrence IS 1IN epen ent Yy

Ce LKyl -
PRty el | A Ry ahiRate s g pyrpm th tek
- NHSO Q- Ceal kyl ), .- CONHZ, - CON( Cl- Cgal kyl ),
re.oggﬂe@latﬁ@ Wpa)l sign S@Z"Hﬁ%nme, uw&ghgrag&{ﬁ%eaﬁgyectors
6al kyl )2, or -S(Cl-C6al kyl), wherein each of the
aRodetgomingdohedydre sieregyin, thenaasterqapuss ngemumpetions database
i ndependently and optionally substituted, and wherein
182C IF&f exdaplkeor glisbifieRot raici«)fhommu:psalbg progesmn ,places and
branched, or cyclic. [00126] In certain exenplary

s@?@@%%ﬁﬂ&?métﬁns@%@@é With fe%bﬂ“étﬁhbnfecﬁnﬂilﬁélbéleﬁ later
escr | i

rectly above, x is 1, 2, 3, and at ast

SRS, EBGRARle FoTHS ot b o M ELH 209 g e

NR (CH2) 2R, NR (CH2)N(R )2, or -NH (CH 2)2N(R) 2.
C'?ﬁs'gﬁheren‘oodl ments, x is 1, 2, or 3, and at |east one

dro

occurrence of R is -OR . In yet other enbodi nents, x
i's 1|n partinula, aaseftwiare eamponaet, seisrmelink cataleg {racks and
-NR COR, - NR COCH2R, or -NR CO(CH 2)2R\ In still

captioess dam)délaﬁm@ 4o thei meﬂricdeisomsébd, above aindl essactomeet or
occurrence of R5 is an optionally substituted Cl-C6
al i phatic group, a 3-8- nenbered saturated, partially
unsaturated, or fully unsatuyrated nonocyclic ring
havi ng 0-3 het eroat ons indeg ndently sel ected from
ni trogen, oxygen, or sulfurr, or an 8-12 nenbered
saturated, partially unsaturated, or fully unsaturated
blcycllc r|ng systen1haV|ng O 5 heteroatons

o o o
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bi cyclic heterocyclic ring. In certain enbodi nents,
the ring is selected from(a)-(o) described in [0060].

WO 0@i816d n still other enbodi ments, Rl, R2, aPdI/R82085/@10963
each hydrogen, and conpounds of formula I-E-ii are

| I . i
Bt e, BB og, Yo oo
w%?rtpal); E}tcﬁ}dnga\] or fgbs@:@fcﬁlg@étrIMUss@ Iagoye Cg\é)iqg}ng but

3; and at Ieast one occurence of RS is - N(R )2, - NR
noChinied el daita refiEetiDg SSMICRR DEpitancy, Nﬁmqr;Hcg)\F@xny, ard mouse
CH2(CH3)R, - NR(CH 2)2R, NR (CH 2)N(R)2,-NR (CH
2NERIibraty oORhathdRHR methbils GECHR applied to the mouse
R COQ(CH2)2R ; and R is a Q Cealiphatic group
mleFHrhm |e¥eﬁfj§t? ?rhutbe@kﬂ’éc& hhe r@SHFiES HRAcESeMp Ratufy véstors

rlng selected from (i)-( XLVI) or (xLV||) escri bed

orafobS95L oy YR 20 DR, AU e
o S35 PSR F2 e %@Eﬁbgﬁﬁ T hgmaon

bi cyclic heterocyclic ring. In certain enbodi ment
kingreati¢s gridsother pracassingoiechajnues) Aread EXga!e. noath “onvexity
[0060].[00131] In still other enbodinents, Rl, R2 and

m&Y réddire applidationagfen lovapdss filtsr. OA8cording mohmpqm'rdspleis of the
formula I-E-iii are provided: |I-E-iii wherein: R3is

t S [ dapg! eehdstisesofehrk®gesctors
P%%e‘ﬁ*ﬁn% %ﬁ‘dsryubﬁ?t m'%'?“%ﬂ'%‘ al k?/l NONR) 2 OBR .

correﬁ()ﬂnsﬂrgcg\'h%t@i éﬁg‘gg&ﬁ:@otﬁ ! r&&%_?&%%p& Wﬁen?ﬁc 'o? an

-NR (CH2) R - NR CH2(CH3) R, -NR (CH2) 2R\

indjdualp) N(R ) 2, -NR (CH2)2N(R ) 2 -OR , - NR'CCR'
-NR COCH2R ', or -NR COQ(CH2)2R ; and R is
Q Cebypigaby |m0tgea>npcr@mqtm§| aqrcogfdiagttpttb?efaew%wentlon are
occurrences of R7, or is a ring selected from

ar( Idrdév(lo\flmagmtl(xdéh\smalleieﬁm Hed typicalootaise Clickgethat are of
ot her enbodi nents, R5 is -N(R )2 and the two

inREESY foCEGRRrBbnA havdvarakepil ssTapareedevbdd) Fbe muuseogetions
atomto whi ch they are bound to forman optionally

mh BSbIddtt fjsécaﬁdé"eqﬁ%eﬁﬁ&om%%% gcxrp"thc—,bHWCbPCmO‘h of the

erocyc I1C ri certal n enbodi nents, the rrng i's

sel ecte r desc | be Q
B SRR i B T S R PRI s
hydrogen, and x is 1, and corrpounds of formula E-iv
handlesr mpvee @ MABIPEIgIES Rsmoslsarﬁrspﬁ’fﬁ%ﬁi\%{ﬂ!%?dsferbééﬁ{%&t% out
group sel ected from hal ogen, optionally substituted
fréih-thegdddiculacCsbftwaiR an@ hamﬁammnemS@q by the user.
CH2N(R') 2, OR, SR, CH2ZOR; R5is - N(R) 2, -NR
Tﬁ%‘(&%ﬂhﬁatlonw leét%ﬂ@HZQd)cB'ss albRs(thd R)oRlse- IRromotions
, -NR (CH 2)2R\ NR (CH 2)N(R)

&Nﬁkga%gﬁ%; %g, I(Zﬁdpvéﬁj 1l E{(S)_bye’ detéﬁnﬁécggi ‘P%%%}%dg §HCh Phterface
%{%bﬁgn el é’i\e ta Ut %?t)'\(ﬁ)ﬁ ?&%‘6&) CgFéfg%fbw %%fe&ge%g r&’%nrgé run

in [0059]. In yet other enbodi nents, RS is -N(R )2

timed the two occurrences of R are taken together with
the nitrogen atomto which they are bound to form an
opt i Bigal 1% ikushsies exethBaryosoisiaesr eamponebiscpreorging to the
bi cyclic heterocyclic ring. I'n certain enbodiments,
pid¥@nt iim@nitidns eAanicpdsdrisom (7) edpilretesc gatieds idatd Oé&ﬁhg the
Representatlve exanpl es of conpounds of forrmula | are
set forth below in Table 2. Cbnpounds of Table 2 may
al so be represented by I1I- where x is the conpound
nunber indicated in Table 220Table 2. Exanpl es of
Compounds of Fornul a |: MOUSE PERFORMANCE
| DENTI FI CATI ON FI ELD OF | NVENTI ON The i nvention
relates to nethods and systenms for authentlcatlng

a o, g, g
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4,308, 522, 4,513,437 and 4, 646,351 . Advances in

anal ytic techni qgue beyond Herbst's segnentization and
wa@oeoosebeaté on anal ysis are taught in Patents 4, FGBUE255/010963

(spectrum anal ysis), and 5, 202, 930 (phase shift

i S).. P 5,0
B URER R (B0 R eRaf TerhORN1ER Sk i¥dow datayand
originally to reco ze hand- forned Ka char a rs
St%P%%d%'oéalpu‘éc‘?Sﬁ Ji'gnAETIC¥ES gBAISPt Pﬁaa%@ndg 8‘?'&1 on the
art, while increasingly sophisticated, is limted in
pattipulne herdmarsyand §oﬁwaaavaieélce§qrﬁade%me usarnfkiie Mewse. A
speci ali zed signing instrunment. Such scriber hardware
mbaic wpstem iMT4dextracs ethts yepersenting thasmetins disco$seshibbove
aut henti cation device or at the gateway to a secure

aldRCldtemind IreaMRE Vbciord | oﬂQheSQbéﬁ dhahauriridel caoftvare
needs of the vast majority of conputers which are

SRR VLB S Aoy e s oo
user |de i cation,based sol el t he keystroke
fefluf npctato ey BRRIapT £5° SPRESF AFe e aES o B VAP are

since the early days of tel egraphy, when professional
transreigedptio operramots  FERF t é'é]’et halA tsRIvenganal reeapmppication

recogni ze the '"fist' of other operators. (UNESCO
cdtoponant G is uséd30)conmnenieate the féadufd gecdtors. On the server

keystroke dynam cs is imrediate, as adm nistrators

sil€SAEsdifelt NP6 i oR nfars 818 fdmureoléabrs Bhamisfdrms a
i dentification w thout requiring speC|aI har dwar e.

ccfrﬂé?ﬂ&fn tol'f’et,rh r el R FOMMAHE RlecksiyPegdi i fffhrﬂ(b‘ahé‘ iHoQ4naster

runent preci si on neasurenen

St andar uter board scan rates ar reI ivel
migraeeordebasma AR (o BaAneH yafr)@qﬂﬁ%frtesﬁé Gpfoonent
aver agi ng | arge sanples. The Natl onal Scien

o Welemipas ¢ Maluss iingisatincR® l&@h*pfmdatqrowogﬁbwgy PRthe user
2526 NSF, 1980) to determ ne the val ue of keystroke
beiygma:.ﬁhoﬁ'mﬁ persont states that reliable results

coul d not be obtained unless the system exam nes a

typi Aecsaimylg oheatprleeant mventibn page obet eed Tbi Sfacilitate
| engthy test, conbined with a parallel requirenent for

alYtﬁ[eﬁtréémﬂm to'ifaér %d@orﬁ@?%gﬂﬁgvgﬁ%ﬁﬂﬁé' ﬁl?r‘éhé@@ & Bhit¥n-line

eystroke dynami cs to sofving spec:| al security

such _as con d e
eetetply Rt &eig BheRdBorBicaT SsER abiibe & Bichbider
uncomon in the 1980's and have aeco onI re rare
uses aunousedeyisertg REenBls ¢igdit AT fr&e@bﬁ%wnce
commands and bul k data entry is often automated. To
off eauthorizaficvadwousenckets vianpnatareapesnarkeypadeimage.  The
inprove the Rand results. Novel statistical analysis
micoATogiopaphttém bfmheviesenis. céptuced ,andn tikat endtcled2gainst a
, 334 appl 1 es Mahal nobis distance discrimnation to the
sﬁréﬁjb%ﬂle%rtﬁeaalﬁh&ﬁi@d uSECasYdiaten with USCERediPead Mimber,

ew typed characters, using a hardware platform

ag%g%%g#gﬁﬁhgtgﬁpﬁ#&ﬁ@ﬁ%%ﬂ?@ggﬂ%dthkﬂﬁ&PQH&@dnnentaccomhng

ex errnentatlon Resear chers ontln e to a oach the
top fhish PEGS Rt REGREGD IR ¢aloRiqlnNeeRPEORpIS: AOGheNSitive

tools are as each becones popul ar. For exanple, Patent
inforeBRtiopB ESYChoo®)  Medlisebs infenating i ean i b deleasedal Awpther

technol ogy. Neverthel ess, irreducible principles of
ephbdimentchdassdihgdatthe rpreszgge’arIeraidri isi autbeytioadiontufdhe voters

i ngeni ous mat hemati cs cannot conpensate for inprecise

and ski npy data. Abundant, accurate data is

particul arly inportant mhenéﬁeasuring t he vagaries of

an i nformal human behavi or ch as untrained typing.

More substantial inprovenents to keystroke dynam cs

can be achi eved by enpl oyi ng speci ali zed keyboards.

Such nechanlsns can provrde flner tlne resol ution or

o o o . ~ a2 2
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A conposite of a plurality of nmetrics characterizing a
user's particular way of mani pul ating a nouse is

w@eapsedeas and processed. The conposite is t henPCDIRENE0963
with the information in a database conpri sing

. m.cronmotipns,.of au horiz’gg.t tq.d r g ;

n ?'Rellnpﬁtﬁ)r%g VPHQQ ?W&erﬁlart i cuﬁﬁ{ozg’er%ni §hz)|9§?fﬁ§g¢ %?g%dlng o
user. As an exanple, a user. epters use-cli gks

PIEBBR4BANTIRY SAR HeR (s IR TRPINEES dIFIWERG koMY, @A agetyork
credit card nunmber via a GQUI, conprising target areas.

ag@esef |y, the user uses an ordinary nouse to enter a
nouse-click by clicking an appropriate nouse button
af t eNuipledsid thddifcations a0 andralespatindi agbbdirhértsrafube present
within a target area. According to the present

inlEYiESH Wan bei?éq hetd tHpzensiiled s yitng ViB® of the foregoing

0

princi pl es e present invention facilitate

J i cat | a r I : : .
oSEBER g SRS R Sufelothits Fatne term
. (hereinafter "manipul ating") the nouse to enter

IR, 25 ERs heran apRIcs Faelede @ PonepiBaal shmpLer,mouse
correct identification sequence, if his way of
anthribpubeaidngjass of pointisgi devinerst and Hieif eguiveleats, such as touch
aut hori zed user, the requested access can be deni ed.
p&R, BoySHcRERLR @UCHE stitdenBRAWIBISS geisturelpadd, ugoved, eand eye
the trace that a nouse device nmakes as the cursor
”§Q5ﬁ§§@9@ggng to the novenent of the nouse is
di sptfaced froma first point to a second point. Fig. 2
illustrates the accuracy netric according to the
present invention. Fig. 3 illustrates the bias netric

according. to the present i.nvention. Fi 4 011 ustrates
the Afsardingly. s Besabioe Bdadfastust a8 iysuslke B and
invention. Fig. 5 illustrates the confirmation _

isd@p&mw@gasm% teaching drasengkites inHhearbthelpestipede pbrarrying
Fig. 6 illustrates the convexity netric according to

otithtbefinesttinn. | Detilsiafrihe Enthodimieht oetyrlze gariedhavithout departing
doubl e-click rhythmnetric according to the present

frofV ed 'sPI?it FfdtheS inventish! ahasthehexalosive- deavoft dlRveddiicidions
inter-click drag nmetric according to the present

whithehé Uvitthgr{ ?Wegcpd;ﬂej mbé%&)%%nﬁgﬁ c?éfﬁsdQ 'r%%é?v@@.t ric

accordi ng esen vent 1 on.

illustrates the overshoot and braking netric according
to the present invention. Fig. 1la illustrates the
speed and accel eration netric according to the present
invention. Fig. 11b illustrates the velocity of the

nouse device, where for a given circle or ellipse, the
length in the y direction and the length in the x
direction are proportional to the velocities of the
nouse in the x and y directions, respectively, at the
poi nt corresponding to the circle or ellipse. Fig. 12a
illustrates the trenor and wobble netric according to
the present invention. Fig. 12b, 12c and 12d
illustrates the correction netric according to the
present invention. Fig. 13 illustrates an exenpl ary

i mage screen used to determ ne an individual's
characteristic way of mani pul ati ng the nouse. Fig. 14
illustrates an exenplary conputer network in which an
enbodi nent according to the present invention is used
to facilitate authentication of the user of the nouse.

Fig. 15 illustrates tinme-stanped nouse m cronotions
captured by a software conponent according to the
present invention. Fig. 16 illustrates an exenpl ary

way of creating a master nngﬁg m cronoti ons

dat abase. Fig. 17 illustrate xenpl ary software
conmponents according to the present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fi g.
1l illustrates sone of the basic principles of the

o o, . - o o 1 . - o AP~
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trace 36 when he attenpts to displace the cursor from
point 34 to point 35 while he nakes a relatively flat

W@ 0309866 when he noves the nouse to displ ace PEEUS2005/010963

cursor frompoint 33 to point 34. The bias netric
captures data relating to gﬂs {on bias of an

i ndi'vi dual user. dick dur % Mn entering a
nouse-cl i ck, which conprises the action of pressing (a
mpugentiess ot haniagn anithehtieatiot inoa systenelceasirising a computer
nouse rel ease event) a nouse button, different

' nd'a%b%ﬂ%s@?kéﬁd%eﬂo@%rﬂ%né he button for

different durations of tine. The click duration netric
captures th [ ress and rel ease

of a rfabuggt%ﬁ{"pgﬁoggé3%0\%%%’(@?3’6%:1%&2@. In Fig. 4,
reference nunper 4 1 represents the tine at whigh a .
mouse IuRBRINNG B KA PNERITIEC QA DPURE dnAYsBERt Jpformation
represents the tinme at which a nouse button is

r el eased.charagierizing thie ¢isafice represented by reference
nunber 42 indicates the delay in tinme between the

nmouse qr estEpint  atte t henetdose agdinstse averdatabage; and
click duration nmetric captures data relating to the

del ay petyipeshiraiBY$8e Rs6es and a nouse rel ease

events. Confirnmati on dependence: Different individuals
have different degrees of desire, or need for a
confirmation response. It is well known in the art to

ke the target area respqnsive tq the er's se. .
gﬁvém'ﬁﬁth@ g3cCqdinon dot amrgetw PN ﬁBFgm%tﬁgés Prpydes
cursor corresponding to the nouse approaches or enters
t he infergationregardingethedtar srdasoien &endence metric
captures data relating to an individual user's
dependence, reaction or response to a confirmation
signal, such as a change in the target's brightness.

THi 9 WRithbE *aBrdifRg W8N towhaedih ith@listernuf detddtingtthenmouse
of a user because a person may not click a nouse

but t , nf i . . . , .
i 1TOLABPL, O FOLEr A ARG DedIoHE R ialonBbs.
regardl ess of whether or not he receives a

confirmation signal. In Fig. 5, reference nunber 5 1
represents the tinme at which a confiym ioB signal s
gfveh methed aerardingute Glaiat 1 ‘é(ﬁ@r‘?"éftéﬁ ABFrRemiEes an
represents the tinme at which the user presses a nouse

but taggregateddsdpagsemtationeofr pravicusiy atetested emousacmovement
nunber 54 is a function of an individual's
charipfirgyatishi cs and can be used to facilitate

aut hentication of a user of a nobuse. Convexity:

D fferent individuals have different degrees of

straying fromthe straight |line connecting two points.

In fact ile the shokrtest,di cg b

o8 o anp el el PR 1 RGBSR GotBRN b Benyogn the
in general, the actuyal path traced by the cursor, .

cor riaspissng the delrbassudsesal {ONeeRigenYectgbderived from
either in or out. By applying analysis such as a

| ow-thagwefrickt er to the nouse micronotion data, little
trenors and jerks in the nouse novenent can be renoved
and the degree of convexity or deviation fromthe
straight path can be determned to facilitate

ayt henhi®ali fropdingt8 ciafh OivheRan TREIRersMmblige nfovedsents

t he user mani pul atés the nouse to nove the cursor at

et 5dh oSt Lr 2 pishlES 4 Bie EORRERLSEER 1 °Ys (e

deviation of the path 64 fromthe straight line 65 is
captured by the convexity ric. Double click rhythm
Certain conputer prograns or”GUJI's require a double
click action fromthe user of a nouse. In "double
clicking," different individuals have different
rhythns. The double click rhythmnetric captures data

M o o Y
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make two distinct corrections at points 12d3 and 12d4
when the shortest path between two end points is

wo esesdand ed by 12D. I n addition, certain psychol/0§2005010963

states of an individual can be extracted fromthe way
t he user mani pul ates the nouse. Using a psychol ogi ca
test devel oped and well known in the comrercial survey

field, certain psychological ,indicators.(e.qg., angr

1o B wlod i 4heBrated dpe ity Toruhe R idqasuse SBMgses o
deternmi ned based on the user's way of manipul ating the
mouseoigHag LdeMice dhatagpmprigee anit Re fteush eadefoysiiek, stylus,
user. An enbodi ment of the present invention may use

al | wiuchisereat, tablet, djesture g, ghmiee and eyet thasking dedcea.

user of a nouse. Another enbodi nent nmay use only a

subset of the netrics. Any enbodi nent may use ot her
nmetrics in conbination with these or in place of them

I i addi;i certal ! t

ad SR Rithet6RTrBLBqo SS AT BeRi Bp Uetiry orem
metrics. .For exanple, undersized hotspots, off-center

rol | SYEPSIEE; ayed confirnation, tenporarily

unclickabl e targets, and/or noving targets accentuate

cer t afh 2HBNSEMANE PHESRSAEIOr deleriny arkser sdnPyYservVements;
to capture data relating to certain netrics. In

addi t isomenivay editdor sthangbos detaatedusei’®mouse movements;
characteristics of an individual, certain tricks can

be usgddniplitbBdhalofienidhe fondbyaidingl as ldrpericabatric from the
m cronotion characteristics. In an exenpl ary dat abase

of th ' b S f erLstic
nicroﬁ%??%ﬁgeg ingpy%ggangsﬂgg@ﬁn#ﬁgﬁb?dua'éigﬁ§ested
for SeXF? éé? times, each test conprising nouse-click
ent erf 65? e(10) digits and a double-click. In a
first enbodi nent according to the present invention, a
user is directed to enter a sequence of al pha-nuneric
characters, e.g., a credit card nunber, using
musA-syisterksaccpuling ka@idi) 8 wdierein adanget patjerniis, used to elicit
screen 131 showing a nuneric character inmage 132 is

pr espid@thtion kidviuealy td3ih adthblgedussent invention. As
the user 137 enters a sequence 133 via the imge 132
usi ng the nouse 134, which controls or corresponds to
the cursor 135, data relating to the micronotions of

A g L B 1 R e

stored andprocessed to yield feature vectors

cor r HOPbAGLRFOP IO SRESIREAF Use 0 figt ﬁlﬁr H$errEOysE movements.
vector" refers to a mathemati cal expression or
representation of one or nore of the netrics di scussed
previously, and determ ne or classify the

chiarr, Acbystest accordinigo twtClains Sfwheneinnsaidi ibé@inatibime processing
feature vectors of the user 137 are then transmtted

or C\%zgfém BalisfbhRPoVe? HpIBrARY Yehetbkkod avlicks. Fi g.

14, I ch server conprises a naster nouse m cronotion

dat abase 144. A conparison is made between the feature
vectors transmtted to and received by the server 141

and the characteristic feagture_vectors, gssociated with .
t h&-é\utsﬁfé M e ACCRIEING fLOt a'géq%ef?c@%?Ow?wwearcé’mmerc'al
avai |l able to the server 141 and are stored in the

mast engagtiiese 144. Based on the result of the

conpari son, the renote serverl14l transmts a signal

for exanple a nunber 145, indicating a probability

that the user 137 is indeed the authorized user of the
sequence 133 to an on-line merchant or bank, 142. In a
preferred enbodi nent, a Iocg¥1nicronntion sensor or
detector (hereinafter "sensor") gathers information
relating to nouse mcronotions of the user 137 as he
mani pul ates the nouse, for exanple, to enter a credit
card nunber, e.g., sequence 133. The sensor preferably

o ' o o, . - L T . I e a1



metric system 174 extracts data representing the

metrics di scussed above and determ ne feature vectors
we@booslogiecer of the nouse. Software conponent sPATLS2005/010963

172, 173 and 174 are accessible by the client server.

abech raed! SeqtglED s @m EIS AT oo N YAME T oot e

server side. A conventional conmunication conmponent

175 is used to comunicate the feature vectors. On the
server side, a classifier 176 classifies or maps the

f datAsystestaccardimgdogelatroBnis useddapaeivesk asceshe

received feature vectors against the data in a nmaster

m cronoti on database. After the conparison, an

aut henti cati on conponent 177 determ nes a val ue

! "ig'.&aég)s&gnt drdii'ﬁ?' 101 eP45inP’8 Y 08881 tol hifthekizk heUffEase of

berng an aut horized person. Accordingly, the present

i nventiqn ¢ o facilitate authentication of
a CLE§Qﬁm¥P‘%%E$ﬁ%q§§g% line purchase or any on-line

transaction. For exanple, when maki ng an on-line

pur chase, a cardhol der uses a nouse device to enter

his credit card number by clicking a sequence of .
adBhdrsystamorcaesdisg- o Claim i whareiarsaid refenmrEgp derocessing
i mge. The m cronotion pattern of the user is captured
and §hBeemnabchiegle agaipudér.a stored profile of the

aut hori zed user associated with the credit card

nunber, and the identity of the cardholder is

verified. Another enbodi nent according to the present

i QveRt | | S [ j f e :
e bl B 16 SC1afR. 8! wFeRySPRF micbt Elmprices o
be rel eased, Another enbadi nent according tq the..

pr eseRIPtNG \ASYiGe ﬁ%sC%{UPH‘%‘?ﬁ i Pﬁﬁ’ Uchi Qagogcggsgplﬁ, Sfylus,
Internet voting system Furthernore, an enbodi nent,
accotogich @cmﬁrpg@l@@htgershxr@ Meide layen apd eygdtpaking device.
facilitate network security and network access.
Nunerous nodifications to and alternative enbodi nents
of the present invention will be apparent to those
skilled in the art in view of the foregoing
description. For exanple, those skilled in the art
will recognize that the term "nouse" as used herein
applies as well, to a conventional conputer nouse and,
to a broad class of pointing devices and their
equi val ents, such as touch pads, joysticks, styli,
touch screens, tablets, gesture pads, gloves, and eye
tracki ng devices. Accordingly, this descriptionis to
be construed as illustrative only and is for the

pur pose of teaching those skilled in the art the best
node of carrying out the invention. Details of the
enbodi ment may.be varied w thout departing fromthe
spirit of the invention, and the exclusive use of al
nodi fi cations which cone within the scope of the
appended clains is reserved. CLAIMS 1. A nethod of
human aut hentication in a system conprising a conputer
and a nouse, said nethod conprising a: detecting nouse
novenents of a user; b: obtaining at |east one netric
of nmouse novenent information characterizing the user
c: conparing the nmetric against a database; and d:

aut henticating the user. 2 . A nethod according to
Caim1 wherein the nethod provides information
regarding the user's class identity. 3. A nethod
according aim1l wherein the step of detecting the
nouse novenents of the user is executed wthout the
user's awareness. 4. A nethgg according to Claim1l
wherei n the dat abase conpri s€s an aggregat ed
representation of previously detected nouse novenent
information. 5. A nethod according to Claim1 wherein
the conparison between the netrics and the dat abase

o o, T . o e o Y Y T



