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HETEROBI CYCLI C METALLOPROTEASE | NHI Bl TORS CROSS

REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
weappisiicedsBon clains priority fromU. S. Provi si e0@iUS2006/021013

Application No. 60/734,991, filed Novenber 9, 2005;

U.S. Provisional Application No. 60/706, 465, filed

August 8, 2005; and U.S. Provisional Application No.

60/ BBRAFFICTHREEBMYDIGI? SYAGEM COSIMONIE N FION Nmﬁ(ﬁf)

whi ch are hereby incorporated by reference. FIELD OF

THE | NVENTI ON [ 0002] The present invention relates

generally to am de “r . icyclic
net al | opr ot ease i R %Jr(,uu h@qoﬁd nor e
par trhe lpke%éﬁt}in‘l'éhtlbﬁE%éﬁ@faﬂ¥‘ahb@te&%%§lﬂs%ﬁ%éthm that allow
conpounds. BACKGRQU HE | NVENTI ON [ 0003] Matri x
traffie laght @mt@nsetmemo(enmmroan@ using h@banwgas/ c(apmmﬁsumcalon for
exdI S1I ”tx‘? o % %?1 % e& anEIPOt Sl pase Wlott a 8{&)19?08 op 1cal
PEPVErEeL RWFCSTanSPISEep Ei‘?’%/ PPaPe
detettof tHaPRIcB M caBR YIRS ?ka # a RANR ISEBorktRIRS hiskh ﬁlﬂ:rsectlon

nmedi ate the breakdown of connective tissue in norm
physi ol ogi cal processes such as enbryonic developnent

o "NPs g ag BALKRRENG O kbt o ween "
ext magat kighals hawd Fo'né besWidag $d &gﬁﬁﬁ: @e glﬁ)aﬂj&ttfa?ﬁc lC?Qﬁtersec’uons

been sug %eSt ed as factors in inflanmator Y, | gnan
Geacrdllﬂdgaef esighily bah lsh@dsm DmotseB'S/ehlclel\M’s)rﬁwdietermme when to

B e L AN T,
to ﬁ@}%{%@roﬁ{ekéft% b&RAS TRisSHER RS E&el‘rﬁllﬂggfgp% rrﬁ:'htf"a& Hrf ér?‘erPergency-

eoarthriti's, osteoporosis,
vdsdbapdmw&pnglnglvitis corneal epldernal and gastrlc

uIc ratlon a]i‘ eroscl ero |nt|E§a cﬁ%}:ﬁ)lferatlon
wh BBt 8RS vehigler. Suehpmaqlice ors e skt endambylancss, a gynerally
t
m%?**%‘% R S R e P P e A Sl
ty pheabip weperflae oADANS Ssreas encbﬂashargdighltd taralertrothtt diiwess approaching

ose functions, i ncl ude col | a en, processing,
thedpiehiyay V%Pt ATV 2 epiclsyTRlS S tO4Hass theimwrachion, Bipwever, due

to l?e%lﬁg Pnﬁﬁhélt,zoocé(m i 1&@%%@&3&}%&%%& ok SQ%&l@t?éc%ons often the

drlﬂ'etre]f a%ﬁiéle abprdbﬁﬁ)mgaﬁ int€sectionMeitl. noChe aware of a warning being
Antl-lnfla tory Anti-Allergy Agents 2005, 4, 251-
emifteahby JnFPOEIRCHiING CHSHISRFY KSNNRP fanmi |y has been

r1 S 8 gh&g %ré 152} 7%@93 %3@51%50 agen g %Qlét}(éﬁﬁ/ﬁ/ﬁf’%%ﬁﬁ@gtegﬁng%aé permit
fortaHfixee codé todgemaiseised i thealat sheemn th dtimtifyf ¢z .veRaketdrovide

identification of donain struct res for individua
SeCHERb &Y %cil@mflﬁeamhﬂ:cmﬁrwo 3 st phavtheriged ae@%sr%fhﬁelatema&wn to

ok REaSaet BB e R SRR B cera

apyflicatiérisan eavidorinsertn OF dticnampld, md froblomeitiitts ap‘jjr&&:.‘h arises when
contained within the conserved am no aci d sequence of

thettwgsggfemdﬁa, REot@eptdp genauby. kipwisorsgn easaly hedBteeqgpted and re-created
by ﬁﬂfﬁfﬂ?@sz?haq s gé ;Qb&% fg? graﬁ%hr#gt%& rdE%rhrar% hée'n c%rb,?@ C'E'ad}?he ﬁﬁ{le&ed data

hastfeet eohied doafuttrs liybadkn an unﬁmlamzam deviediSanci®l dsed to actlvate the
carci noma, The princjpal substrates of MW-13 are

systeniy I adgtiongan weporizeq fedcq canihe used {0 ackivatedhs ststors without
pr ot eogl ycans, cytoki nes and ot her conponents of ECM
(extracellular matrix). [0006] The activation of the
MWPs invol ves the renoval of a propeptide, which
features an unpaired cystei ne residue conpl exes the
catalytic zinc (Il1) ion. X-ray crystal structures of
the conpl ex between MVWP-3 catal ytic domain and TEVI P- |
and MVWP- 14 catalytic domain and TIMP-2 al so revea
ligation of the catalytic zinc (I1) ion by the thio
of a cystelne reS|due The dlffICU|ty |n developlng

Y Y o s o o o o R
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include, but are not Iimted to, one or nore of the

follow ng groups: hal o, al koxy, alkylthio, alkenyl,
wabbosnpgoe3zaryl (e.g., to forma benzyl group), PCT/US2006/021013

cycl oal kyl, cycl oal kenyl, hydroxy or protected

hydr oxy, carboxyl (--COOH), al kyl oxycarbonyl,

al kyl car bonyl oxy, al kyl carbonyl, carbanoyl (NH2-CO ),
1nt§1‘é@ﬁt§ﬂgt da'lty%bnﬁﬁitté@'mté' by(e(tﬁwlﬁgt&é&ﬁbﬁ%e waemne hﬁn&&l&fs codes

are asdefi ned below, except that at | east one of

unfim)cqﬂe iRdisgoviegedtbat Sums:fgléyr potivateisitlas syistster ocycl o,

o e agt e Vs 1oy, abrrafipst For peipabie e i thorized

ac&erlettﬁe %ﬂdﬁﬁ 1@& bsmah kyst&HS S@hé W RELAUNOHPR R e dﬁ‘}‘B SudhBB®rcepted

above for alkyl having 1 to 4 carbon atons in the
or disconmiredoduale firong ﬂﬁsﬁqtemtdetatbesemltogttk@x yCoaddinati ansofzsuch removal,

al % ?‘?%1 #ES@%‘S%%%%‘ gf%@%?? ¥1$ﬁe2t 0 egqroagﬁ{;q i aythorized code
hsﬂ’eﬁ%gclhﬁ'te%é&tl@ill QR8I Heed o PAEKanpEd. a&%‘tﬁ@ﬂ apPfdabR is tg%?éueﬁﬁthe

optionally substituted, straight and br anched chai n
unh;ﬂ;lmmcdrds@ by gquippisg eb ratl‘dnpnzmigvdmcletse asweld aettmantbtsncttam (traffic

e SPPh S e L i e B 1 B Aol e
an&SURSEr Jf @é&ﬁtﬁH&Bre%’r@%ﬁfhg‘ A0EdsY ALt kemy ki htFéBfPlﬁ’(ﬁWEtems This
I sobu enyI but enyl ,” pentenyl, hexenyl, heptenyl

appmadngdn alsrmdwebwdqnsdmc em@rbxpeasrde silnee eachef ttEmﬂlmﬂ@sr gs.well as the
substituents ma |ne%# not Irntted to, one

sy ey @O prterieetiop) Vo Haefbr%fatb@a FREIRMCED K oxy,
al kyl thio, alkyl, alkynyl, aryl, cycloal kyl,
cycl oal kenyl , hydroxy or protected hydr oxy, carboxyl
(-CooH), al kyI oxSUMMrArRiY ORBRTHE BMYBEXNTIONY,

al k car bon car ba (NH2 - CO. stitute

car %ﬁt@t@m&ﬁﬁ?%ed QRgr Pt Be Shovermetied ghallenges
an?i gtﬂre]iékterﬁ%tbag% g%‘éetefti)ctﬁptyﬁtgp 6{1 e}?g?%cgé’sz&ngq cﬁ%en%t%n@ WisEdssdd above
andliradthkgd a]pfhtmtonsr Thé pekert invShiion {s%&r&phﬂ[ﬁblm semumber of

. "alkyn ed. herein alqQqne or as part, of another
lm@]raé&lfﬁta)(la%%ﬁaae@@ﬁ%q%ﬁaﬁow o oHueh g magizyhbYRY- and
bra t
ona 16 S6ihe it R e 58RI RS SO P RS dotta R
1mpreﬁfeﬁfaabhs/thlaawlldvgtr2ffit:dnghﬂsyswn’mdn deirembdtely coatroléd ushm high-

npl ary unsybstituted such groups include, bu{

1ntﬁ%tttty|d|atﬁ qogan%cat@phw|suc}b%9tﬁ91ptatlwr§;p,l§>ys oﬁgﬁ 1§// Iqwoded data
[ t he
b P A e O o PR ated SN el | 1
|'i Mk @@ndre pavicelapexampleembodient, aIrd:mWelygccngmlle@atratffml-pjeemptton
al koxy, ~al kyl thjo, alkyl, alkenyl, aryl, cycloalk

syigzB itesdndes aplencadzs pigaujt, & oG BRUress ap PR e ;deteefar, éﬁl decoder

cuggth%%g%og%}{%ﬂcgg rsg??cf ngf%PXJz %ﬁ%lré(%la %&Q}g 3%%%%%86 At least one bit of

a dagy Wadddy endod&1 89 4 RintddMNolihplnhés modultiéh of a fRikst dutaeteofake set of
defi ned bel ow, except that at |least one of RLO or Rl 1

signgl pidtesiapd %lge‘rt)anoth?ﬁ hibof the flafp svayd Isencagadas adjunction of frequency
I T g .
mo%.lﬂt%}{ ?E] Fcodnd%[lbsluegléﬁtlh é?tg):#)rsll ?lgr}ug egr ITgtg 'bgtrtcra? SOL]trce is adapted to
traﬁﬁiﬁit h%ét @’lig[hp ulgenevRg aRipeotied light pulss fortdatke signal pulse of the set
sat ur at ed iC h drocarbon ring systens, containing
of gigaalmulsgswil EX% opfigab @e%%lﬁ@ﬁ@te%@éﬁ?ﬂl‘éﬁr the gereni hght Pltlﬁf‘éd The
such groups include, but are not limted to,
cycl opropyl, cycl obutyl, cyclopentyl, cycl ohexyl,
cycl oheptyl, cyclooctyl, cyclodecyl, and cycl ododecyl .
Exenpl ary substituents include, but are not limted
to, one or nore al kyl groups2as described above, or
one or nore groups described above as al kyl
substituents. [0020] The term "bicycl oal kyl", as used
herein al one or as part of another group, denotes
optronally substrtuted saturated cyclrc brrdged

o e T o ~
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nonocycl i ¢ azaheterocycl enyl groups include, but are
not limted to, 1.,2,3,4- tetrahydrohydropyridine,
wa 2006d36mgslr opyri dyl, 1, 4-di hydropyridyl, PCT/US2006/021013
1, 2, 3,6-tetrahydropyridi ne,
1,4,5,6-tetrahydropyrimdine, 2-pyrrolinyl,
3-pyrrolinyl, 2-imdazolinyl, 2-pyrazolinyl, and the
deédd%ﬁcmﬁmgaa@%ea t@@h@ﬁ@&ﬁ&a&h RYd r8MOHP §et'o'?ﬁ§h‘ﬂﬁﬂsel§ Weeived at
are not limted to, 3,4-dihydro- 2 -pyran,
th%hmlydlrdﬂmt(anyl and f | uor odi hydr of uranyl. An exenpl ary

T b e BN G e S5BURs hamemiiopmtia s
prov'i@d%?ﬁé&h Q&Eﬂﬁﬁiely-c&ﬁ%@ﬁ@ﬁic%ré@ﬂptﬁfn%hﬁ &ﬁ%étﬂ% %h@glt of a data
monocyclic or multicyclic ring system of about

wozd tsiemcddedas ratfunctmmmf@mpélt@slﬁ madslujationtod as‘lrsiasubmu o’éa stm;)f optical

pulsf 3l of Reaflhoter BRIof o el iordas Catadah 87 R vt B e gy

mdRABh 81 A 'sécroﬁg QUbsePSHAE et OF o&%afl F!ﬁlseﬁ THE 81 88htiRhI pulses is
rings of the ring systemmay incfude 5to 6 ring

trapgnuitted toTareontizs] detentomo T hefdataneordindecoded fromtthe aptasal gulses
define that at | east a

bef het er ocycl yl
ICCEWF%E% OPg%jéi f5eior sﬁl fﬁr atomis present
r €SPBE bR Shnfiarf of tHRDré&deRMvdiienIEh&Y RN G o d¥BFibR@ach

optionally substituted by one or noresubstituents
illustrateth embpdipeent heewayrimplemaithfier efthe pmschtamenaen d&h¢ figares and

The en or sul r at om, of
ettt £ By IR ath souishbth sRpPug thess eembogimens
corr espondi NngREPDESE ’Pf@ﬁ?)lﬁ‘i‘ WIN@S [ 0029]
"Het erocycl yl"™ as used herein 1 ncludes way of
exaitpé enantomoiay be mdratompletebom&ienbe&wrm lcenlslderatlon of the detailed

Paquet t Leo A "Pri ] es of Modern Hetelijolc%/cl i C
desefRHOL P Y/ano&lwmkodlgéqq}s G * INREREIOpGR ﬁonrfgggl} with the accompanying
dra%ﬁég aivBichy Chapters 1, 3 4, 6, 7, and 9; "The

Chem stry of Heterocyclic Con'pounds A series of
Mon& @Babissa’ pefshebtiveNitwyf & bpar] arNembitande apﬂzﬂﬁf‘)hmg) a typical

traiis. 1n‘r§Fﬁ§cﬁigl, A%art Ly ma V(H uneezl?}sgggldf Qé@@y and a?nno(tjorcycle
b
eaﬁ’ﬁ%&hﬁﬁf{% %tﬂgtgé%? h{lﬁeﬂﬁta%&g&%?ﬁle Wlthrth{i' ?&s%@ﬁ%%ﬁon, ut

are not pl peri pyrro
pi pEIGZ rs;al blockodipgraim ofithe cdriypaments plfi die optical traffic preemption

thiazolid |, 1, 3-di oxol anyl, 1,4- dioxanyl,
syt eé?gl%% %éhyl t et r ahydr ot hi ophenyl ,
t et V- t I
He? fe\('r;]oéa]{{sy mb‘g(gno es Ogrgﬁg]a%o FJ(I:ﬂsrlégﬁ%c%yg%Q]for 0rp tical traffic

preeniptide yydtém for amgenshyosliraent a@bniahcéwith theomresent thvahibors,
in which one gr more of the atons in the ring system

i 5/ BHES-Héy EPo el Ehernd(d) illystrde OEtrP&hP'éla‘?SﬁEﬂﬁlSH#tEﬁd between a
velﬁ&‘lg 'Egd gglﬂi)%leﬁlgﬁ%n u%ﬁé {on3br Héxa[nglklg Qoﬁhﬁﬁﬁaﬁgn bn protocols in

erlngsys em I ncl ude I'ng atons

acc'Bhﬁncdﬂﬁ/ﬁthlthmpmhentifﬁ))‘én‘@d)rﬁan@e substituted by one or
nore_substituents which nmay be the sane or different,

andPHie @ fpsy disgepon el be ﬁperﬂa@l efetbe grieal Gnflispresnaptipnesystem at
a v@iiBle U b e Seibaft BN IAEE QI ELELAREHenSL1 e t hat

at Teast a nitrogen, oxygen or suffur atomis present

r espadlel the lnveaordisantegable evardus inioddfafions £18 der@tive forms,

het er oaryl nmay be optl onal | y oxi d| zed to the
spesiics dgsentidiane beencshpwa by eayedfsxrippleds thesdrawings apd will be

deéggés%:drjgbdse Gal?ly I%u% ?ete fﬁ?d‘ég t&odaﬂgw%thﬁt%é ?teténqo %(?jt%ecessarﬂy
Het er ocyclic Chem stry" (W A Benjanmin, New York,
1968), particularly Chapters 1, 3, 4, 6, 7, and 9;
"The Chem stry of Heterocycl Bc Conpounds, A series of
Monogr aphs” (John Wley & Sons, New York, 1950 to
present), in particular Volunmes 13, 14, 16, 19, and
28; and "J. Am Chem Soc. ", 82:5566 (1960).
Exenpl ary het eroaryl and substltut ed heteroaryl groups

e o




10

15

20

25

30

judgnent, suitable for use in contact with the tissues
of human beings and ani mals w t hout excessive

woaniet3eas3 irritation, allergic response, or oPOEMUS2006/021013
probl em or conplication conmensurate with a reasonabl e
benefit/risk rati o. [0046] The phrase

"pharmaceutically acceptable carrier” denotes nedi a

to BpMahaidn@areRrhePartiBulbhémBsdimb Rk dbREHER! O MY cdHirary, the
biologically active agents to mammals, e.g., humans.

intgnficm ig 4o edvsr sll ml@@ﬁensa qun}walomtmﬂnétaédrna’owrfaﬂmg withimthe spirit

punber .gf fac nth rvi ew of those of
an% PP a?f 316 1'thRl lonr?s %ie%negrvﬁy tF'f‘) a%Peeflg?cE‘lleﬁlén %and account
for. These include, without limtation: the type and

nature of the active agent being fornul ated; the
subj ec DEBAED H)E%RQE EHONQR VARIQYS MB@HHMEN'HSS

e SRR BB PR is ARl SRBRHR  apity of different types of
valilioARE ehbratibn g Bedtd ﬁhrhnllﬁitl@ﬂ thafi@BleBfption system. While the present
Phar maceutically acceptable carriers include both
inegtion issnoh n@beﬁsmlsahmetgd@ $uchaperonsds.avariqus mvbtts athg invention

may e Paes e Rrareh daiselSin Sorrgn SRRt uRi® hereun ety
cofB@saddi ti ves in addition to the active agent, such

addi ti onal redi ents being included in the
f or e apties tlfa ic preempiia systein shoamdn$IGel ip presented at a general

levg} Bl hds Pravifuffias ERpleARRtoreiiola vhg i pEBegResent

inRnROR’ MRGRWheR!, IFYGar ARREARS £ ypidal iférs@iidn hbc”ﬂa%g Maffic lights
acid and salts thereof, and m'crospheres (includrng,

12but traffic signal ¢omttotler blodeg(leﬁxcns thleanafﬁcubghts;l@tlycugh xseguémte of

PhEsaP ghet A s A erfosed MiererelsuitReh Luiirebiomity The
inteB&Aoh- 1038 SGlipRd Wi aﬁ’f)pt%dél ¥r§@fc%r$éﬁﬂ5tf6ﬁ%%{%hl%lvhﬁé certain

acceptable carriers, and factors involved in their
aspeetsentl iferturen emblallin dcéardance avithehy pkent exactintign govgriovalbl e

source e. Rem ngton' s Phar eut i cal
compsiraTion Fit ¢TGen (Rl And GRS BBy, East on,
Pa. Thid&rambfi€atioans ﬁﬂ)tvfdegfm Wl e AN S 1%@ ?@fi@ﬁ 8fStem of FIG. 1
herein by reference. [0047] Pharnmaceut|
by acayaytophita conttars 844, PHES amch(ardegectnn |as$hibdaes§ b6A asé 161, and a

PhRElERES | o i et peapmblaBd SAzaidd ol g SalBesd s detect it
pufgesr H80RHFron ARATR veRcRis Y E}Bl%aclﬁl?éj’ch@ qﬁt@ﬁ@f[%alt(? T e detector

I'sintegrating agents, such as croscarnellose so
assxembhss 16Aleed! 1 @d comonmjcateavitle tl&tmasnl‘sele@tor dBgwhich mtyp[tally
g agent suc ovi do el.atipn or

OC& ep © ses pbiget asd ?H@ffﬁgemrgﬁerslé d;‘gﬁlﬁlagrf@?mtes between
auﬁl{)ﬁ%ﬂegﬂclecstﬁﬂrdngutﬁ&llged s sink ¥ 1%(&: ﬁ’tg%%@%t practicable

uncoated or may be coate y Kkno
appmoadtudi ng nicroencapsulatlon to del ay d|S|ntegrat|on
and_adsorption | he ga oi nt esti nal tract and
4 amdz%é

t hef&biOph @9 @a@u ng% Usxes 316 APRFQaGhing thsdgfersection 10. The
t
or A YRR ol RRL ERUSE LUt i
mdMnteld o thahusrmly Hiee @ptichbyeitters[2304@1d A ¢uch aﬁansmﬁ afsteam of light
oral_use may be al so presented as hard gel ati

pulseh sThecdregmet dshhpnlagsicry drapsgriegresihal identify @deweﬁiﬁd gpmmand
or bgk[%ﬁonsof E’e{q df%@steml{(fgg SA%HH"lé’B‘f@Je tHés%ﬁrgthk ﬁ&l&&%%d send an

C C|un1p ospha or as so

capsul es wherein the actlve ingredient is mxed with

non- aqueous or oil medium such as glycerin, propylene

gl ycol, polyethylene glycol, 4peanut oil, liquid

paraffin or olive oil. [0049] The conpositions of the

i nvention may al so be fornul ated as suspensi ons

i ncludi ng a conpound of the present invention in

adn1xture mnth at Ieast one pharnaceutlcally

T T T o o o - Y Y Y o
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hal o; OH, O(CI C 4 alkyl); OCHZF; OCHF2; OCF3; ONCZ;
OC(O-(C1-C4 alkyl); OC(O-(G-C4 al kyl);

woeiE B3 Ci - C 4 al kyl); OC(O N(Ci -C4 al kyl) 2; PCT/US2006/021013
OC(S)NH-(C -C 4 alk 1) ; )N(O C 4 alkyl)2; SH
S-(CG -4 alkyl); S(C» (Cl-C4 alkyl); S(O2-(CC 4
alkyl); SC(O-(G-C4 alk 1); SC(O O (C-C 4 alkyl)

ouf¥ifsiahti b %W&g @é (5%; Ergé 9% e 11%{3‘6?"1% Bﬁ(cggs§ %@&@Qtes the

Ouﬂld@&ﬂ@ﬂelﬂi(lfﬁ?n %ﬁetdﬁfwlhfisﬁﬂééﬁ 0641‘(331[4?( h?ByF?ﬂ: celdploHA)daS) ofitput
mgp@lﬂ)t@? %%,q?s@@pto@l&flsémgﬂ(t’a ffi @%@1})&) Wé@bgﬁcghg trafﬁc signal

B RN P R PO

1 G it o g
a
peLegraiqnsive bptg P@é’ll ng@% Qéé 8@911@&}’ g}q%lla}lon of

AR QR e R B s

corﬂmghﬂ vk )a%ejhiﬁcbﬁ %%Mlga@ncl%dﬁghno@%aﬁ@i bitéhalging the light
C( S:ghﬂfglg)pg Wdlgu@f H&dléwl n g(@i/)@) q»tr(dpgmg e kght pujegs that receive

ﬁeg‘&g Vel K SRR b Mok bl cam have only

1Nfcl)3 Mﬁ(ﬁ-u@tl@nablkly IDegndéac Nardauldioh, gr&oll: &Apkfully bid frequency
m(@(,l}qqpn( (rlf&c @precgq'lq?:!}ql%llltudzg N%@yﬁq@ndc(frégug}léwlnpdulatlon used for an

en T s el ) o o (b bR o e ommand

caﬁb@hé@)ﬁhﬁphslﬁdﬂﬁ( pdatinglthevalie)fer thakyy ., Thetmitear 344, 24B and 24C
cycl oal kyl; and heterocgclyl [0060] In sone cases,

can m@dg G]Eﬁs]tiqyt foe prcoding apddestiisigationscadeiforghe mﬁ@%aom@and or
orb i R g BR08 FEAER DLl ARAD3L AR B | bisasion
coaé,ng is indicated in subscrl pt by a nurrber l\/breover

t he substituent rra %ggesent on any available ring

3}1 0 rﬁ;lethmé o’émaemim arbit ey eawervawgn&kwmhat 13
sy?c&lﬁ(ﬁrh%e%eoaréﬁpl%x% ﬁ%gﬁ%rﬁ%eﬁ \821% é glﬂ‘% \?Yg‘?l% 'k%g ﬁp{hﬁzﬁ}{se selector

18Wahe tigef vAeig &Sy Peinevenhivsautnized hditliagad By blgbadRofiasecorded
a cyclohexyl ring bearing five Rx substituents. The Rx
hagub§mpnaﬁﬁﬂbekayﬂﬁ@un3Wﬂgd to any available ring atom

PO R0 TRSS s AT D A AR Bk O3 b ne R SRAS S5t P imiver

24COWhicBus ﬁfet@%w&ﬁﬁoﬁﬂt&d@taﬁﬁbﬂo}/@cﬁm dh ®n8 einbo@iatnt, e emitter
limt the scope of the invention in any way. [0061] In

24grie usadiso detrin phassfselepior |b8 a&kenvsqdripleting e enpedingpfierequested

cofifing " pBPUGL Y vordielEiRp o S s TR e Ry
setﬁhg t%&&eisnnmﬁ&uy PerSONER aﬁhéﬁzéwrﬁmﬂteme pebiddl. In another
cyél oal kyl, het er ocy bi cycl oal kyl,

cl oal k
entbet imneaii thy glintimr zg}c is sq@drba gﬁkwthorwd petsen ai sarffsat the traffic lights

h t |k | f
123k Fasiege b i it SrgR o S RlbaRelvn 10s e
het arRRLY lamb&ﬁh%%“dsf%@ﬁk/gﬁﬂonfddﬁ @endTert 1@k dtfuksted command or

cycl oal kyl al kyl , heterocycl oal kyl al kyl,
opbriatiyie froatdédel \alltlky fixedhlsngthd pdipadt |ekq}jodim<;nts with a protocol-defined

Vaﬂglélé?al P ké[pitt 5&4‘%2@%& %fa%glytaadleke% or asse}élb?ie WSA and 16B.

aryIaIkyI het er ocycl oal kyl fused aryl al kyl, cycl oal kyl
fused heteroarylalkyl, and heterocycl oal kyl fused

het eroaryl al kyl , wherein al ky, cycloal kyl,

het erocycl oal kyl, bicycl oal kyl, heterobi cycl oal kyl
spi roal kyl, spiroheteroal kyl, aryl, heteroaryl,
cycl oal kyl fused aryl, heterocycl oal kyl fused aryl,
cycl oal kyl fused heteroaryl, heterocycloal kyl fused
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OR10, (CO-C6)-al kyl -NR1OR11, (C0-C6)-al kyl -NQO2,

(C0-C6) -al kyl -CN, (C0-C6)-al kyl- S(O yOR10 |,
WO CWea8)63al kyl - S(O) y RIOR11, PCT/US2006/021013

(C0-C6) - al kyl - NRLOCONR11SO2R30, (CO0-C6) - al kyl -

S(O xR10, (CO-C6)-al kyl-OCC(OR 10,

(C0- Co) - al kyl - OC( O NR1OR11, (CO-C6)-al kyl -

— o . - - | . —

BN et 0Bl A vl T LR
prexinipyion Géq@edRbARIcbde t(ﬂibx@ﬁ))achinlﬁmna@()mﬁﬁm ar0Saireed 24C to phase
sel%@tgrl%sslz Qﬁl)akl%@w &grygpéépe @21@ elretlorg%@qi treéjty hghts) {%Rthe code

cafi @}eggétgm;' e 1%1 ihg t&%nd)%%:% )ﬁbﬁﬁ’éﬁ&\}%@&ﬁ% aRnldOZ,4B to ensure
1n1(1ﬁiﬁbr£ﬁ)pra¢m}ycion dNRd0R 63( ) GRiter 244 CO24B rombkkinto Nﬁge of the

(O.-N al kyl -NR 10-.5( QO
mtet%ectloeé)o Elom mé%ors% G860 1apEDE BR): %ﬁm reémnﬁe Hpgp the
ph%e(s%cﬁ;@)l 8 ah& ¥bad\&h&ha ga%ﬁﬂrrg PSRN GE Gllo R dE ﬁﬁgmlla?lon to be
optional [y substitute ne or nore R14 groups;
traasferré& fromrenaitiets 2ddc 4B eand e4@ane detactepasenblidsyl @eﬁmblﬁ&i For

from dro I k | oal kyl, . cycl oal ky| al kyl , .

eXﬂ@Plérfaiy: ganktw% Vg ﬂ%fgmwnyﬁ@hé% aweﬂ%ac& %»1 Hofyn emitter
I A

242?[{)/ ?g%%;élk},ectﬁg ltfg?é(()lg l'r)e al&ﬁtﬂl}é do %a!r% cr?gﬁ'{l%fdﬂ?} ﬂ{st code in the stream
of Hpktydulses Yialloveddkbyl the mfoimmiohyd) Bt Hg‘wnloh&chncsubsehuait Icydles in the

fl uorf)aé(yl het er ocycl oal kyl al kyl , al kenyl, al kynyl,
stregy of liglhtiisssr vi |, aryl al kyl , heteroaryl al kyl and

o B0 Rt A0 005 P e

244, P41 gad 240 tovi¢tedtot dpeymblies 16 ai:dﬂ@(ﬂh@ﬂﬂie%hbdlaldad iito various
8-nmenbered ring containing carbgn atons and optional l

rangsht BYTRXAEPE, REPES WHA xS Madihad 1fthatnmbes 16484 Roteptial vallies, and
S LGN L O RS S e
“sidcla¥t codas, )k ahdayh at ade tabadd Ky | Alviside, oflzerto&'faﬁ amyé@bh& ko a default

het er ocycI%I al k&/ and hal o,  wherein al | al k¥
vehigle identifis e thatiepefassaciatad, Vith Ay 1@# 6rc g yehicle

oG ReAR orf%‘ﬂ’%;*?%*‘a@n A AR TR Rk

prezaiptionaff the tedffis lightst12d Follewiag validsionl ofelss vdRché.ldeﬁtlﬁcatlon code
bicyclic or tricyclic fused ring system wherein at

by tasshase Frleqtomip, ihe Rhase selgofay camisspad trafﬁca:ﬁ@emm&neqommw to the
tra?fi gﬂe{l S?ﬁ)cgalfe; hg ¥& ge!lé:ct E%?ﬁ%ufa!r %g bF {h%rﬂ%f ﬁglg% ??gmﬁ( special

coﬂesdhﬂ be Elsed‘tbd:bmﬁlyandhﬂlh@ opéals, HQMIHhﬁgaA tathmaid todgivnload a key
NO2, NR1OR1 1, CN, SR10, SSR10 ,

to %%ééetmﬁéﬁ@mﬁer 34E.0N- CR 10R1 1, NRLOSO2R1 1,
C( O)Ir% ?(mﬁéa?\}l%'\ﬁf[ gﬁlﬁ \;elhf( ?%9 d%ﬁ\%mao Rfl(%f]thﬁﬁﬂgwheel switches

| uot oar fer sih cyt oal’ky

uséli %Eé.'ﬁ/édmlﬁis&ﬁtby br opdistof fd# @lﬁe!)v’rﬁhkﬂé to%eﬁac@@%lﬂél@|1d1€¥1t1ﬁcat10n code
substituted one or nore tines; R30 is selected from

forthey¢hieln dm(rrcﬂwcgsyles@nfwﬂe tblel 25. \inadditienathi yhundwdne&l gwitches can

areot onal |y substituted: 'n eac Gurren i
ve SR NARA) DRt bl 0 SO SRSl DY GRS e
ophi&dl emdedrYUA, C41) 51%034cﬁ(e§i)d8l?8ﬁﬁ&ohntea%%ﬁmmcto 22, and 23. For
SOZNR8OR8 1, wherein al Kyl , ,_and heteroar yI are
CX@pplpm@alle ltable 2 sar ingludel 161960 @ehlﬁlﬁ rld;enttlfmtgm qRdes ansh633 special

co%e}; &’Pg éegﬁc ?Ogllu %@% réggr‘rgg?ecﬁ)eﬁ V¢ é%k ﬁ{h%%w ’ ef SWitthes can

heterocycloalkyl fl uoroal kyl , heterocycloalkylalkyl,
hal oal kyl , alkenyl, al kynyl , aryl, het er oaryl ,
aryl al kyl , heteroaryl al kyl amd am noal kyl , wherein

al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl ,
fluoroal kyl, heterocycl oal kyl al kyl, al kenyl, al kynyl,
aryl, heteroaryl, arylalkyl, heteroarylal kyl and

am noal kyl are optionally substituted, or Rand R8 1
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heteroaryl, arylal kyl, cycl oal kyl al kyl,
het eroaryl al kyl , hal oal kyl, C(O NR1LORL 1 and SO2NR10R1
wa 20068038 N al koxy, fl uoroal koxy, al kyl, aryl, PCT/US2006/021013
heteroaryl, arylal kyl, cycl oal kyl al kyl,
het eroaryl al kyl , and hal oal kyl are optionally
substituted one or nore tines. For exanple, in sone
up@aﬁ@@ JRIE Mas is iROluedd Bubs kit l{ﬁrbtne %H&n%nmclbe SR €b&From
from Substituent Goup 4 as defined her €i nabove.
the[tbowbivheal syisches of emithex24€rdan e transferréBby futhbwzed person 21 using

o B el RO e R Y s G

de&hlrg %efa(l mﬂw&aee §ﬁh§ﬁ fﬁohr@&s%&dﬂduﬁ@ﬁ R&%Qéé Rukbntly in
as def | er

I ned erelnabove nstill a furt
foreerivwhipatentially Rﬂdlmnﬂdaynm af s(em)rltyﬂvpfobeﬂseipdamesjacfcemnd by the
hSubs]ﬁi uegt Goup 5 : wherein: RO is selected from
p %?&? fluoro, halo, CN, alkyl, CO2H For exanpl e,
' n PRAR s@lé@l@?g d&@t‘i’&)ted%% &Eorﬁ%e%ﬁ%% 55%%&&&&%% Ran be
I (a) may be selected from Substituent Goup 5
confegfurreteio use pe ideabbeation[c00d it veimuam;rshelm oemtwodﬁgmnmqn Rie phase
sel%gt%f glmowé@eswﬁlgggig &%lg%%:zg }d‘eho gﬁg(li%: Elihte p%s%usglector 18
s QRA N velidIOISNRIQ R hutho@nel R33rdhsdthe ndYREA Safticdi oAl -
o0 cyc Soa [ Kyl ‘,,e and ShaI oal I%yl ar e{b?rtl o}lﬁx T 8\2‘5{)8?' %utlé%l
seqmnnaceo Af thertemsmited codd does rméhmtch@dle fof tm a\iRikmzed S dendn Fhe list,
L2, M and T2 are |ndependently sel ected from
preéﬁi’go%ﬂﬁesr@m A7 is a 5- to 8-nenbered ring sel ected
from ey abkNuratiGl & egﬂié I
het er oaryl, t)Whéeurrgl n cycl oge% %CM gtlgé%%lyﬁ@%g TkOIT requeSt by
recarting e enmramﬁpreamﬁmmxp tllrcumhlof psehptipn,udveationne pmeennmroe

et SRR o e SO S it

gL EPLULED, oM R RN oo,

Attepjednabysdel snaipeictlathffic preciiptisn sisteem tartbodiscotetedrby examining
tcshaarrpl i n.sonme enbodi nents, Rl of the structures of

the lpfoél)“a be sel ected from Substituent Goup 7 as

def i Iy : doL |
enbo‘S?%élﬁ‘? e AR of DIy By ol o Yfiedhaffip precmption
sysBunb heliph et meksorgmsi sy siére medre effﬁlemligi Runsughorized mass transit

| nd endentI%/ selected from hydr ogen, al kyl and hal o,
VIRE AN QY icgl §mé‘ﬁir CSH%WC? ST W%W‘@ﬁh"' BResgRs ipyention,

suc‘h' %@rzﬁﬂf@”?' érpﬁlggg)le s 3@% %ﬁng l‘&g@%ﬁﬁg 4ngfsnthﬁgby Saving fuel

a.ndg:lilllﬂ;ﬂng dieshadsitagsinyehiclg énserad Klakger hadtoalkiglalso encourages people
cycl oal kyl, heterocycl oal kyl

al kyn aryl, .
to Wétzemﬁ nspopjatigmpingteadnf pre( Fﬁlies beege gutheyiggyl mass

i v AR oo Q%%l%n O B
al kyinlikbah exakigehcy vehidle20 kythassheihsit oshicle aaleliipped with an optical

al kynyl, aryl, and heteroaryl are optionally
emiieh Myt EGUBRA Lotak Pragption. Fagne embodiment, @é@éﬂ@esmlyffset is

R T e
theaﬁtéfsecﬁtﬁi Breaeiced Ofor &aintple, @Nrafit %M%&Mer@ﬁﬁ%ﬂnally

OR10, OCF3, OCHF2, NRLOCONRIORL 1, NR1OCORL
allowrsl wastip g flow SQreeossapsfthe Fme in smmmn n_esa@mlsmmmtei phase

reqﬁ% eﬁé@l ytg%: EH%SE %l@!:tgﬂ ykﬁh%iw tgér@i*: ?l%wlf {1% gls%c'iivp 05 Ithe mass transit

optionally substltuted one or nnre tlnes or
optionally two R19 groups together at one carbon atom
form=0 =S or =NR10; R25 is7selected from hydrogen,

al kyl, cycloal kyl, C(O NRLORL 1 and hal oal kyl, wherein
al kyl, cycl oal kyl, and hal oal kyl are optionally
substituted one or nore tines; J and K are
|ndependently selected fron1CR10R18 NRlO , O and

o o . R IS 7~~~ I L ~ o~
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from [0084] In still a further enbodi nent, at | east
one R1 of Fornmula (Il) may be selected from
weubsitizeazeznt G oup 13: wherein: R6 is sel ected PCOMS2M@6/021013
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
C(O OR10, CH(CH3)CO2H, (CO0-CB)-al kyl -COR 10,
(CO- CB) - al kyI OR 10, (C0-0C6)-al kyl -NR 10R11, (CO-C®6)-

ve @g&gg@ % 5%%@315%{%' %%F@bﬁgﬂ&@ﬁ%ﬁ’%gon to

flotv3F- ﬁc)enabf(bhle 1] AEONREMBOHRRA, tlﬁmm%))ffad:tlcyh b&(ipd to allow the
R10 C0- Co6
ma;@m,it v(@@iqu%’% to&;%}ygghoaiﬁ((% qﬁxﬂ@%@gg%r @59pegxa:1(1t ohlza‘uon

o2 OB AR g b i,
( COIIC@ )yp:’lndl(k )ﬂs’cdﬂat_l?\ll_ﬁl ﬁ%ﬂﬂ;hfﬁe ngéeN@hﬁmystem does not actually control the

hghf@ at weff@e éﬁﬂek n. c%@%r@hwiwf Sekeei?r By t%ﬂnRS‘?%’ 188§ Rb@se

reqé?%%%l_%&ﬁ %%“E%%ﬁ 3&%&8% %roﬂ‘! ¥ kR SERREStroller, and the traffic

sighf1QoANRILE- 1Uidchines vihetiE YHe, phase requests can be granted. The traffic
S( O 2NR10- ( C0- C6) - al kyl - het eroaryl, S(0O) 2NR10-al kyl,
siggplgpptrpker- ]égpayéalﬁg, recgivg phasgregyussts originating from other sources, such

o b SPSP Kb oA SR 5 P Ak e AN oy Blormine

thab(He) phafdRq &) fiohkhb ofbeO3durcelity granted before the phase request from the
S(O) x- (- C6) - al | ¢yl - O O NRLORL , ( CO- C6) - al kyl - C{ OLNR
phasg-selector £8) Hamieyer, i nrortical matter, tis)nregoggtionnggstem can affect a

e o B Tt D B b e i

corttblRe Yt repdatddtyGB3uing fiydse Nuiéls 8(aO)Nleﬂno&t likely be granted.
O (C0-C )-al kyl -aryl and al kyl - het eroaryl,
wheAecordingin we@ﬁ@ gpample @BXS’PQWEIHF 3}h%‘i§%f§lﬂpffmlow>’%¥ﬁ@ of

FI@L]d g‘grg%&%%eﬁt&f gsgf%%ﬁl} ﬁgplem%m ijis -B’l d%ﬁefﬂ to implement the

codrmt @lgb@lthdﬁi Hisklsesd #ole &5t eﬁ@édlﬂgﬁlmcedmgb D¥Lexdnfle, an
in sone enbodi nents, at | east one Rl of the

Opseomel Friextoponry Sy Ry o ey 8 Sin

Ll
L S L SRS B oo
en&¥nd¥nddechdin gl Cangibtbnt wigty fagirssalrakd @Ftlcﬁd '™ Priority Control
Substituent G oup 14:[0086] For exanP in sone

Sysiatodnennste sRbidsaes o SRPernoup! 12 tlaa)can&y modified in this

i ndependent lected fr mSubtltue
magft PO Rt ine iy B8 preb s S Atk Sttelc Slafith: ditbdiment i
1mﬁ§nﬁﬁ1te§lﬂ§§ig' dnd @Rt sﬁﬂéﬁﬁe&%oﬂ%er&@llﬁ@ﬁﬁb&drﬁﬁ@fﬂecmptlon system,
drogen, hal o, CN, CH2CH, CF3, CHF2, OCF3, OCHF2
suQKISHB@ Stobeces 11 smcmnammd b RAMARE lesmpic o). of Phoenix,
NH2 NHCOCH3, N(COCH 3) 2, NHCONH2, NHSQ2CH3, al koxy,
AT} COPH wherein RO in each occurrence is

' nd?@@”?’ﬁﬂi ﬂ)])éc@ &icgﬁl;ahﬁﬂlo%ﬁn@ﬁl@ ogﬁ@aﬂ trafﬂidl%é@mpﬁ(ﬁﬁ Sfstem of FIG. 1.

i s sel ected

In EIGh& dlghgmdsesmnaowﬂ@m theoptical sohitGTnReB apd @8@]arq jgceived by

th <$ ttgc%%?egéblggg g%ﬂﬂ$ 8at | e@ fq 3 glgar%fl%n&ﬂg "f}?erp As&selector 18.
45 N M TAATLN: 40 AT e st sy

16B; ehiwhtis Conveoted dma clednatktsvotof thphrase sedeatorcl.
formul ations that are useful for treating a w de
variety of diseases or disorders associated with
hepatitis C virus ("HCV') by inhibiting HCV protease
(for exanple HCV NS3/ NS4a serine protease), and/or
di seases or disorders associaed with cathepsin
activity and inhibiting cathepsin activity. BACKGROUND
OF THE | NVENTI ON HCV has been inplicated in cirrhosis
of the Iiver and in induction of hepatocellular
carC| noma. The progn03| S for pat| ents sufferl ng from

Y .
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publ i shed May 28, 1998 (F. Hof f mann-La Roche AG; and

WO 99/ 07734, published February 18, 1999 (Boehri nger
woOngwelibessn Canada Ltd.). Pendi ng and copendi ngPUI/US2006/021013

pat ent applications, Serial No. 60/194,607, filed

April 5, 2000, and Serial No. 60/198, 204, filed Apri

19, 2000, Serial No. 60/220,1 10, filed July 21, 2000,

Ser i {40298 i&;ﬂ;d £ iehothhonels! withXabh crRfhbRlavig signal

60/ %?if%?,s Bief 18 4 Y BT 5000, Sertal No. avify signa
pra@edsigciffitry (36AeahdDeBe mhé n dé@derdmit (38Aiaatl 38B), a main phase

60/ 220, 101 iled July 21, 2000, Serial No .
selggiprprgcersar 40, lasg R SO B AHIPYHIYE@IFOR 2, eal time clock

4491RE LRREPNAL b%%& }%I‘Bgés&f 40RRBIHESHANIHP fhe%a@ﬁ% signal controller

conpoundg as -% erine protease Inhibitors o
14hwehiah irt fusn Contralsithe tiblfifdr Belits 12 need for new treatnments

and_t herapies for HCV infection to treat or preyent or

el Widh EEeRte 193ke S tmed FriieBrPTResHRS m@ﬁ%g%ﬁ receives an

y . tq i MAA Y . i . S
T
pr@eskeetdranalbgdignt hedgoddcesrmdigitat siguplf Whkichisieesisedby tie decoder
.the_ HCV _pol ypepti.de, usi ng the conpounds, prqvide )
Cir} 8. Th, deqnger GEYECIBAoFXtiare d@ﬁﬁ%ﬁ _?hfi_ bl eleont ivalidates proper
(e

oA B 0 LTRSS o ST
is dindlagy oenfiguetéd; asdsthe dakbiepssserablarieB conpleded thersigitad processing

normal proteolysis and turnover of Ianggk- Apr ot ei ns

0

cirgyifry SoBstash dtufeisicogrled fp thaidesader pigeuty lytic

R S s R e S S
préYroamablatrbad Adpchen®oe (EI9PROK)O Gh6 BéiY; teivh xuvawny 42 19&ipled to the

[[)mmunol . Lett., 43:189-193. However, aberrant . _ .
maim phasp selactexpiosasspiA gneis apaddo toena lisitiauthosged identification
ver e I
cof ST o8 5 o B AnflesiRn ok 89 can B G183 1 ond i
mdnfisiy udi ng breast, lung, prostate, glioblastoma and

head/ neck cancer cells, (Kos et al. (1998) Oncol. )
Rep.Thegleqaslen cirggts 38 Ayed G use _qgtg(gyal k019 todsspde the signal

RGeSl g e Re Gl i

iddpdifie@ion cvde 13&cbdd) ushidthakey asbme résuttthgvdetbdgdo@hicle
_treatment outconme of patients with breast cancer, |ung
idepsifieation qadaiichegkest agatigt mEsiof Aelbrrisetidentifioaten gedes front long
tersURL A, A%ji tionally, aberrant expression of cathepsin
SMEPPHErT in several inflammator y di sease states,
I nclpdieR@ring i 43 i bdarfof écﬁlpﬁﬁ% tlespiReasddutert i8sto a computer.
Keyszer (1995) thritis Rneum , 38:976-984. The
In poé¢ ewbodiment ehitgriab data ppridainhapB A3 Zagsrial pery Byricalby portable

| et el tqod. Recent | it .
cof grRbrre i tBIRt A0, ol Rl dp Pl SR Pirkitiase setector
Lo%?édld(iﬁltﬂ enevatd #6mi thelpAd sapaptt 8 Via thkeatfinglShitdpdra4®hnd key 39
al .

. (1998) Biochem_ BIophys. Res. Commun., 251: )
and gdispaiautlnrized identifieationreedes is stocas] inghephase agleqterchswa the

| i ggnucl eoti des of cat.hepsi.n.B i nduced apo i S, .
xR drt Pafi . 1HR eSbias KRB o ab o055 o8B R8 B uaine o
witQRRWifel &4 FURRIn, ddtabhich naiRBE 6t bihier VLR dbdEe.t he

cathepsins that 'is contrary to earlier reports that

cat hepsins are nedi ators of apoptosis. Roberts et a
(1997) Gastroenterol ogy, 113: 1714-1726; Jones et al.
(1998) Am J Physiol., 275: Gr723-730. Cathepsin Kis a
menber of the famly of enzymes which are part of the
papai n superfam |y of cysteine proteases. Cathepsins
B, H L, Nand S have been described in the
literature. Recently, cathepsin K polypeptide and the
cDNA encodi ng such pol ypeptide were disclosed in U S.
Pat. No. 5, 501 ,969 (called cathepsin O therein).

Cat hepsin K has been recently expressed, purified, and

o o, -~ S A PN S\ "~ 1
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Krueger et al., (2001) Cancer Cene Ther., 8(7):522-8

reports that in hunman osteosarcoma cell |ine MNNG HGCS,
woabdsapedsn L i nfl uences cel lul ar malignancy byPCT/US2006/021013

pronmoting mgration and basenent nenbrane

degradation.. Frohlich et al., (2204) Arch Der matol

Res., 295(1 0):41 1-21 reports that cathepsins B and L

are I )

o ) AR BB SO eSS I
additibn, Yesin Ahssegekedtor eriicessord0 bmmﬂatﬁieby 30dn résphidsi to iaregmmand

Cat sin Activity", fil ed 005, scl oses
receRen e fgpaer Srerbiliss: ledcand TR e ektlnds o

i nhi :

s PPl Bl 6 DA iles (RTNE RIS sLIBAHE bk Rl 40 with the
acinhktiroe.hEhaeltime sloakd4 rpednhdatslmé stampsthatedn teef Ibegsd toghe long

agal nst | et f disea There is a. ne

d‘g? F HRRE PBPTAYCRE; eﬁgdﬁ’g&rﬁ?de ‘ﬂmfa{erré the key 39.
In b?é‘éfﬁ‘;é% i Qéﬁeé‘%?@‘*%hé&?%% oI 32 el i gfied
tinfesy such at bneesa dayl dodnaother eﬂli:pdmlnmelttstheﬂcey-lw ipganbrdskiron the date

at hepsi n_hayi n god dissolutiopn tqg fa |J it
rogtapeﬁherotﬂm? g m%raalilqte_rpm‘séwfm%e e {IRREkrPcother
naié{llg@ ﬁfaﬁ*?&%}t Fof 3}‘?&?15}519% %?X&g‘égtﬁm? B?fh@%ﬁﬁuﬁfn% nd/or a current value

at1ons conprisin east oné surfactan
foreanshagual ly ;@bwﬂﬁblsztse ke isosap aupediodfcalp pendrate vhl-lm;(ltomhﬁncally for

one enbodi t he conpound i s a conmpound of
keg 8Py mt@pntﬁerr srapodimersy Wﬁamkay PO &% ul%@afﬂ‘ia‘?’%% e ivalye|af a particular
c t [
tinfi SR AR B BRI e Rlay S PEeol ORI prl YA p kel 20,
erI éh aﬁaltemhtkqel emlﬁidkmbntalmy Ivalldmlbﬁratmlrlkhdh usdsaheltipherkelys. For
aryl -heteroary], al kivli‘/l het er oaryl, cycl qal

yl,. . .
eXé‘PRE?l waltima clegk 4f gam R incamplegsly SYI%?EfOé‘F%?Qr‘Vhb& yimilar real time
Cl(Q:Etl Egc(ily& eﬁﬁ{‘té’g PQAy ]§¥1§A 9@(& Q& {.‘? %|J§WﬁWo%ys may compensate

ar am no, afy am no, amn

fmhl&tye tiena eyl ;&ﬁbﬂﬂaﬂ}cy}ﬁdawll Lls)ﬂgam:dmplata:w synchronized reaktime clocks.
het er ocycl oal kyl ami no, with the provisqo that Y maybe

Duspgicoiat hajf ermberiteitipkepriipn af the peted Ser 2. keXi’ESquondF’klgﬂme clock
A
4%@%@6 ?%IJ mrcﬁlt{y g‘% ,éu?de ?%ﬁcy%‘?‘b‘%&g r{(ny(fe\égglgg :u§1¥1g ltlzéy%raﬁd’the prior key.

Debding |1sksdccesl§ﬁﬂl ﬁT edxheydecodink wtthrapresuoeseds., Dﬁflng a second half or other
heteroargl al ky with the proviso that X na

finghpprtipe A thleyeegd f%@dﬁev;bagqsiw reglftrael ek A4 )@PEOderX!IFQWFSs3 8A and
. t rylthio,
38%%%5%%%11@@ y‘f%%&(m d%{:(ycin? Msm%ﬁfe%e?f {ﬂsﬂuel gﬁrﬁ;ﬁ y
arylmal 8 @d%loclaﬂﬂégiaﬁﬂbf the a@mﬁ@qenw oflag ehfinaefot dtical traffic
car boxy, car bal kox%/ car boxam do, al koxycarbonyl am no,
pregnionSHstBB o1 axgmbedirgntjn apepsdange wﬁhlrtb¢ BrsseIi AlsgEpn. An

orf BRyroCA0E s b R Te Phhf e diode, na

BleRSdnhits Ehoft pised 18 tthed Srd ﬂee@@@meméw tsiedfechefc lighraontroller
Vel'I'-\ills Oﬂﬁ%CR)Z V\herelnR5|CsH,C]—| R

) OR8,
to Nﬂgm@reeemon@ﬁﬁs nowahcpmr{@f thegiratEe lighp exhedits ngssage of the
or NRORL1O , wherein R6, R8, R9
Ve@ﬁﬁ%ggﬁﬁﬁgﬁ dent ly selected fromthe group
cony &'@hﬂ%eﬁéraﬁan @ﬁrdﬁx‘ﬂ 1046},feﬁératebﬁﬁ @’ﬁ%ﬂ’c 4¥hal t&€dRFQ Bieyflashes of

cycl oa , cycloal kyl, aryl al kyl eteroaryl al kyl,
hgpdqgmrop;l]:gi@@mg 192. [rémglggal)gengmmtgl 04[capiimriude a transformer

sl B i k! Rk S AR HETH R,  Xenon

CH( Rr )CO\lHCH(RZ' )R CH(RL' ) CONHCH( R2' ) CONHCH( R
3')COO R11, CH(RL')CONHCH(R2' ) CONHCH(R3') CONRL2R13,
CH( RL' ) CONHCH( R 2' ) CONHCH( R31) CONHCH(R4 ) COO RI1 ,

CH(RL' ) CONHCH( R2' ) CONHCH(R 3') CONHCH( R4' ) CONRL2R13,
CH( Rr ) CONHCH( R2"

) CONHCH( R3' ) CONHCH( R4" ) CONHCH( R5' ) COO R11 and CH(RL'
) CONHCH( R 2' ) CONHCH( R3' ) CONHCH( R4 >) CONHCH( R5" )

R I NA 7 NA

~a A
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hal ogen, cyano, or nitro noiety, with the proviso that

the al kyl, al koxy, and aryl may 13 be additionally
wopbieaned3By substituted with noieties i ndependeariug2006/021013

selected fromR . Pla, Plb, P2, P3, P4, P5, and P6 are

i ndependently: H Cl1-Cl0 straight or branched chain

al kyl; C2-Cl0 strai ght or branched chain al kenyl;

stro%g)]; %?/e%l} ? lgﬁéé Pf ﬁtcﬁ) EL gﬁf@ﬁeq r&ln’g of tlwlpulses of the output

sigi®icth BY ploRaleld by pr@toéfﬁ@ﬁcuﬁp 106 vitH the @ulsasr bitthe atipussig@ dsing
zero to 6 oxygen, nitrogen, sulfur or phosphorus
amalutgdq;modn]@tlglap@{l fequency mogplation.o 6 carbon atoms; aryl,
het r %//Flrcugtr fqbathéen et eﬁrﬁfn%tas%&ﬁk%\tﬁn foi"ﬁl% g)%isgs of light

car

emﬁieh opﬁbé‘l%ﬂﬁﬂce 10Y.CPRaddoy birculiel08rcas eharhte the t1m1ng spe01ﬁcat10n
cycloal kyl ) al kyl and (heteroc%clyl )al kyl noieties

of the pulses ofrlight yméfiaddwi qnnlp@lcsowcpﬂ Rby gswaatfrtatbﬁ éatamﬁ%we

1 R1lb |l | e
e B BB b Al gk SRRSO PR e i
spedifichtisipforl tfPpul sy The @at@rwdir@é, érﬁl%ﬂded acthe |opticarl ipaBe stream can
containing zZero to six oxygg ni trogen, sulfur, or
mcblldgstpﬂwn@rs)neﬁpewﬁed atntse e 40%i tional Iy opti onal ly

:ﬂuE Lt elgf) Werfagg c? q%}%{d?s Er E@l.\#é'elhw%ezdrsgcgﬂ perator or
adrﬁﬁﬁs@faﬁﬁ)b@ knel \ﬁ:lhi‘c\l’é carBfing emﬂt"ev | O(ﬁio@bclfyh@iea’fromm |Veh1©k:

heteroaryl -al kyl; with the proviso that said P1'

1deh‘eﬁmntcpd¢salﬂwh mpuiaielvgﬂes uwbadpttmmbwmei Rwital®s anql]}éeypads

Ang)%g%[]ﬂergseﬁng “ﬁ@r‘f?ﬁfcgf ]IdF’Ftlfg?a?go ‘ge Faé gdlﬁl c aﬁf{}’%"&‘f/ a key 110 for

theae?ﬁi&&t fd@)l ot %kém}:r)]lé Qnéatigt 6f a ﬁﬁltﬁﬂlgith%hﬁ&f ideifedacibn c6de can
and e sane or different and are

spacrfyl apl@yl déﬁ pamlmmléltlew(f focamit mommhwl%ﬁﬁa@tusr@ gparticular

MR SETE AT T b
op&rifot AR Blb(érato@bm%waﬁé t'ﬁ?a{t' a lgdrﬁbﬁ)éﬁeacﬁ Wlu@béyidentlﬁcatmn code

et e€roaryl oxy, heterocycl oal yl oxy, cycl oal kyl oxy,
actaaugywwumke}arm 1astﬂaanf aalik gxqidlamytoabﬁmgoemlaﬁdyl i the transmitted
eroar | am a
opieN 156 e Ryinafier RBogins Rl SRR 08 indlydes aymedhpism to

sp%ﬁ'd@fa%ﬁ%p'ebﬁh@ﬁbf %%Hlﬁet%i h§ bbdnibuedop¥rition et kh@emtle? after

I's selected fromthe group consisting of alkyl,
maahkemyé sueh dsjoyper seytirgs avithjn theepelosiae lof theagnitpr or externally
r terocyclylal kyl, aryl, alkylaryl,
%hq?(é?n' ﬂlé{lgr%(g'f‘%fl al kyl het eroaryl, or
het | @by 1 06RIrESeheratd 4 ShebHRaRSON tBO 0 t'iks'a‘l Akd steyn,
be g% ???gn % 0 ﬁﬁ%ngﬁly gﬁbst?tuted Wi 52 X12
indlwdifyy ethbeddingh kdng/lf: 1dm§4ﬁoa¢30,n aolé eceied ﬁnonhuwr interface 108.

Preipdal b0l SRS Horer AT Moty Otinedreiipd dnlcHition such
as Q?r&aggﬁ%a of %?ah?do b of %md{%ﬁtlﬁ@t%ﬁ)&ﬁ&@foﬁﬁ@ )ﬂn@ﬁiuﬂ@

xy, al kyl urei do, arylureido, hal ogen,
mddﬁbamﬁ)n aad/on ﬁ'eqm:ncyvmddutahen pf mpat@oulahaptlcahpldseal kyl,

al koxy e additional |l
ubds Phefishodiniens A aioredtion i dnaed eriLHXents ampgipec
al%é%l@hm Rhch $s @ﬁop §tatl§(t1%)s1%0n %%fa?ﬁ%r%’?oée%s&%&%tﬁﬂe E(ﬁdUnThe
group consi sting of H,
pré¥3&ol cirii2 RB6 cdrbinelnde OPREessE rseclnasl%?mucsometese@reﬂlaf exmutes the
the group consisting of H OH OR8, CHRORLO , and
NROR10 , wherein R6, R8, RO and R1O0 may be the sane or
di fferent and are independently selected fromthe
group consisting of H, alkyl, aryl, heteroal kyl,
heteroaryl, cycloal kyl, cycleal kyl, arylal kyl,
het er oaryl al kyl ,
CH(R1' ) COOR11, CH(R1" ) CONR12R13, CH( R1' ) CONHCH( R2' ) COOR1
1, CH(R1')CONHCH(R2') CONR 12R13, CH(R1' ) CONHCH( R
2 )R CH(R 1 )CONHCH(RZ )CO

NN A A 7~ 1/ 17 N M1 N\ 7~ A 11 17~1 17 I~
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L may be present or absent, and when L is present, L

is CH CR, O So NR; and when L is absent, then
wORa@y3e33 present or absent; and if Mis preseRCTMISE6A21013

bei ng absent, then Mis directly and independently

linked to E, and J is directly and i ndependently

linked to E; Mnmay be present or absent, and when Mis
prévegReRkecubdblScddeht @eate%atasﬁlgﬁ)a:s a(s%ﬁgatloﬁgf@e optlcal ulse

p( CHR- CHR Jp or (CRR) ; IS a nunber from0O op
stram R R, R2, R3 and R4 can be t he sanme or dlfferent

C B SR el o RSk T AE A5 S g
impMaletilibM] suckas t&f rdR@ARMANY tdRRhKN or (RbEGnabR Mkf&’&évwe

al kyl thio, aryl am no, am do, ester, carboXylic
CO@’@Ueﬂed withiprogaamming %@ fd(ehmedulamoiestcjndmps cinagrebanathdrr o,

| | k
mt(% %%8&9%0 %I“’o@%f)fliq’ %&3{ XWWE }i¢ canibg negterdddptles. snch as the next
staf@e&'ﬂ RtpulthsLLineis Qf‘the cardR Qta&t AdBn }gtﬁ@ dCéﬁEﬁlahQnssdf)% protocol

oxygen, nitrogen, sulfur, or phosphorus atoms,
algozithan,zd llogic implenfientationt mdstabdes:eﬁnkimrusad byrprotaco} chrcu1t 106 in an
A 5 g A
to NEHE ﬂfé%ézﬁufa&&i%f SedadmiARGaBLL 1 ﬂ&ﬁ oF 9@%};‘1}5& el RS

t/mge optionally substituted, sal
mddg nischeey' Supmfr@drhyrm;otbcplsubmtﬂﬂ)@tl on with one or

noi.et i ich. can be the r different, each
bor e BRI RS et HRCH. g6 GRS HlE Smedgp the
reaq)-ftmﬁl ¥k oranb @Ry hmefﬂagéffl%é at¥dr ot@é'r%laﬁl}‘ 1pafhE QK BE used to
het erocyclic, hal ogen dml y, thi (?y aryl oxy
seledtloy ntddiify, th@keyyl 110i. dor arample, lmdsh algoeigtng bf thealatmcanylltm@e and
car ba ket one, al dehyde, cyano, nitro

po‘@ﬁﬁlﬁg/r?app@a%a a%ag key, ¢ élse [ ge@ﬁwte qprlggiated value for the
ke}RE/ Péf ége?d?en Iﬁ‘ﬂ%e@’ ¢ho Kﬂngf(gcaﬁ E@%M & H&nﬁeﬁi‘fprlﬂﬁ%d base

-L-J- N represerit ered cyc
keys tsnelcasa easo kep pvomhd‘mmrthminmyhéd switcheg aﬁd/buﬁbmraecdmpleh portable
N-C G E-L-J-

t he t hat en sal d it
COIPB';!}PIE ‘WPgt CHfrgR. % key 110sgndbe w&lﬂkupctﬁed for
F
rrgrllhzigs Bh&)’tﬁ (d,'efe%r'n‘)rggf %ﬁﬁtﬁﬁ%ﬁ%@%&@e aﬁgfrfé}é'!al%o}rngg?aellg updated
ba@dbn\tmmdnedad and/tilmec ring structure, then said

five: ered cyclic, ring structure |acks a carbonyl )
or bR Ap 4B 46T gk |113%§Irﬁf@r?@élﬁééd>%%Frﬁlésmlrt%betwlqen a vehicle

o R PR ED 0% SR  FATRABEIT e

withdhd presait nteatiar. As tlhlstratéd AR, dm;rppum pulse smam Z(Q(Man
C(OR5 or -B(OR)2; (2) R5is
alterm@?a eon eeh 2R of llgh@@%mmg@mplﬁ@:gnod@m ané@mt of light

5208 i ) ool SRR K o o

illuisimtecﬂ)hnﬂigslMB/alﬁBcl@Cﬁnﬁdgédtorihb\bele’@tﬂoUp consi sting of H
al kyl , al ken het er oal kyl , heteroaryl,
cycPesheyp in é@ﬁ&l RGHI202 € pticahpyisastream ﬂmhras major stroboscopic

Pu‘ﬁé("@é‘é}%@ﬁg %@(p%lc)hfyﬁug&y %agcy%:%aﬁ%f 'is Lgr'ﬁlganly either 10

Hz pS(l m)zRBle,tw{:éﬁl-lhRina)erﬁQ@ Rpliond] QekaFghisel RO, 04 DNRIRHD®mbed the
R 2' XR ), CHRr )CH(RL' )O( O NR
encgéq:@l@ata W g@qé of g(t@l) M$ stream 200.
CH(Rl)CH( ") S(O2) NR12R13 , CH(Rl)CH(Rl)C(O)Rll,

-[CH(RL' )] P (OH)R 11, CH(RL" )C(ON(H) CH(R 2

) C(O) OR11, C(O)N(H)CH(R 2')C(QOR1L, - (O NH CHR
2')C(OR 11, CH(RL' ) C(O) N(H) CH(R 2') C(O) NR12R13 , -
CH(RL' ) (O N(HCH(R 2" ) R, CHeR1' ) C(O) N(H) CH(R

2" )(ONHCHR3' )COOR 11, CH(R r )C(O N(H) CH(R

2' ) C(O) CH(R 3 ) NR12R13, CH(R r ) C(O) N( H) CH

(RO NHCHR 3 )C(ONR 12R13 CH(RL' ) C(O) N(H) CH(R
2" )AONHCHR 3 >)ON HCH (RA')I(OOR 11, HRr
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X11 is al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kyl -al kyl, heterocyclyl, heterocyclylal kyl,
wanyle/13ed3kyl aryl , aryl al kyl, heteroaryl, PCT/US2006/021013

al kyl heteroaryl, or heteroarylalkyl, and X is

unsubstituted or optionally substituted with one or

nore of X12 noieties which are the sanme or different

and a%ﬁﬂgqﬁgg . P AN :

al kgg{/;& al’kyl’, a%dnwyﬁs??éasﬁ%ﬁy , ari)/{ie,cd (%)r{% oi%yill?astahfi‘lrgf bit of
on@/lakt liff pulsz, 208riy hbdehothem therencodeldldptaandnddas afipstdnit ofazero. The

vale oF 8 B B bty WO ResR e RHPYBS ogelaton of either
a f@g?@gﬁfgg? gﬁlg%/\ ?%% ﬁl{/ a?/ £&§ E%gfr%rl Pldfrgg g’@ﬁ OfYde 930 ROPRekent then the

enanded dath kydrd hhd @pmond bit of one, and if pulse 210 is absent then the encoded

daqqu}(g‘rd ggqr %}schﬁ i)g %lg Eq):/rlaglélléﬁgr?yrplfd p?ilse 212 is present then the encoded data

Wog%l Ec%xél ﬁ%%w gl eﬂﬂgﬁ?@?@@f 2015 %19&:21} t;/l}eﬁ Che %‘g"d?]d ata word has a

oxycar bonyl oxy, ur el urel do, hal ogen,
thied/inof zeds. Dypically, drecbpsiahal paldey 08, @1Rpanyd, 2 18redle halfvapbetween
unsubstituted or optiQnall%ﬁindep ndently .s bstitgted
thenginT BHsesoi0ondknothas optsad Hulsk sEsRin et Py idcpdes spts of pulses 202

N
het exsahywh yh FIGet@rseica0el ofloptikal pulsastréam aD& hsastsdbpscopic pulses

aryl al kyl, heteroaryl, alkyl heteroaryl, or_ . ) )
of lightthgaiopingliygocuratiapagiiculgr fregpgncy thattypicallyys aprogynately either

| , A .

M T e e P
en€ydel datakydrds Bl tky bptioal pals ytkeadd 000XBor eatyblexyfter an initial pulse
het er oaryl oxy, heterocycl oal kyl oxy, . )
21heandy opg fythe Rtherpbrrlsas 216 yad 8i$ jeyiresept ang i on sapbnpylse 216 is
pr %E%{tl A 410 ncBldY datd *c?ﬂ%s%ﬁrsﬁgiy LA Bnd if late pulse 218 is present

et eroar y? am no, cycloal’kyl'am no ‘or
theteth€ easoded aah kyoré b wfirsabil oRdde. | Bhelraduehstta finst it obthe encoded

optionally substituted with one or two substituents
datgrverd dgteaminga thedrrauencyomedulation of githeraneearly wiserrd @91 pyate pulse

elected from X1 ; ' .

2157 R Bl BT baRRg s r0 aftor Bt qpalL B8 Ryisg 220 i
préehahaciheleibaield Mhia vidrid lhas akdephabitlof zewoydndliKite, pulse 222 is present

het er oaryl , alkylheteroaéx or heteroarylal kyl, and X

|, er
thensthe aneodsd detamentd bps dgacpahbit pjoray prRlatly el ohthe ofer of

f .noi eti i :
pulfRE 52P i Fh T By WY oisE 58 PR Hlonhe HREOERE data word
hadth BRXbit 8f 2e¥d andifh@p phise ab&kismirésenthigh theadhygbdbdyatd Woid, has a

al kylthio, arylthio, amno, alkylamno, arylam no,
thigd ki oo onyl , aryl sul fonyl, al kyl sul f onami do,

l.sul f ' hal k ' .
o v 0O 0 3 BB LR SRR i
nofiBhA R perioaicBABondiny &b arldeyifallffeqlenBydsith the actual separation

het eroaryl cycl oal kyl sul f onam do, ) i )
betvetearagaisglasd (thcopraor pidse paoviding drerpeney Insodudasion by being slightly less

o S b A 0 S
pridp ?Ef@@ bt Yy ¥ss ARinl 1RO Abrdhal ﬁ'ﬂﬁ pefseahbydssdusd bit Uf &lo and a
Wi

one or fore noieties which are the sane or N
latd ippifse vathta separatioe fionotbp pridepilseofstigbidy mord themitle ngppinal time

peﬁ'g% g%lggﬁ&a{iﬂ@{ Q% lgf glicl:% %ﬁ%%%;%lﬁi}&gyﬁ%ﬁgg?h g ¥s|aﬁ)r%ﬁl§1ghgyp a second bit of

aryl al kyl , heteroaryl, alkyl heteroaryl, or

het eroaryl al kyl ; Wmay be present or absent, and if W
is present, Wis C(=0, C(=S)3 C(=NCN), or S(O2); (9)
X is represented by structural Formula 4:Fornula 4
wherein in Formula 4, ais 2, 3, 4, 5, 6, 7, 8 or 9;
b, ¢, d, eand f are O 1, 2, 3, 4or 5 Ais C N, S
or O R29 and R29 are independently present or absent

e o o o o r r g,
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and aryl can be unsubstituted or optionally

i ndependently substituted with one or nore nvoieties
wohiwh3ess be the sane or different and are PCT/US2006/021013

i ndependent|ly selected from al kyl, al kenyl, al kynyl,

cycl oal kyl, cycl oal kyl -al kyl, heterocyclyl,

het erocycl yl al kyl, aryl, al kylaryl, aryl al kyl,

rs t L1
2o Y BRI I 09D SR K RN Y B et
nonrinz hﬂ&r}ﬁenod;ﬁdwﬁpmiséﬂll &is presseirthen sexofi biDpf z&o 3 Symbedded

Wish bl 22015 sl SR BUGRIS B Pl dS vk 5 nomKpRjme period.
AR Ql%éoptgﬁgﬁse sé%ghgt (mgﬂ%@eg sggggﬁalges’m(ﬁl?{% %ﬁs%cﬁﬂ to the

coﬂmnmm@bynpnn@nﬂofmSﬁmbmmﬁ1Mbyﬂbns an i ndependent

substituent on L a n_i ndependent sybstjtu
on @ptwkwlgeatr&amﬁgeﬁéﬁ arflD Batasior SEPROSERAIH BUlse qéﬂtgéa242

ocﬁrfal[r]% faﬁaerfnltgifgﬁréqsueel ttﬁ gtyéf%algé ﬁﬁlal A ﬁl@r pfﬁti le

Belt\se@r’the nﬂm@utbemtopaum dataymises @414 ﬂi;rougeﬂ %@teﬁdaeﬂnhmenc%d data
S(O 0-2R or -NRR ; A |s ﬁ or. absent
)de:

CH( R), (
woadhy (i))Ptl‘iﬁ‘i gglé@] §trqqmr 240 Qgpodcs@vg)blt@gﬁt e e_n(: data between each major

i SRS, Jgticat 98 i B e o i B R

enwhled détaits balnaashitte mith@r a G@vanm dmke iateevat @mmnﬁﬁeﬂ imyanabptlcal pulse
or Qis an independent substituent on

strmél&ﬁﬁn@ﬂe%@@r@pe B of fpta hrwcsneagh majorpplsy @(mehz optical

pu{g%_ﬁ?a%n E%@ﬁﬁ? Igoﬁ%lF ?@Eﬂébeﬁ%@g t%ﬁ)"f‘ %nlgésdeg gg@gfoqﬂjﬁbg’s ko>28-bits,
coﬁémﬁmﬁg@ndcﬁaéﬁg thie maﬁﬂobyoiémsiblemﬁlol@dbﬁm@ébb oode3timin

mar ked position 1; J 'Y be present or absent, and
163§ wogsible cpdasge ayer Zp8inillian-pospidbleodes CHR ) p, (CHR) p,

( CR& %{fﬂecg,efl}%llﬁtlm (!»_P Ga glg)t@% g{mt llemgfﬁ ‘]lzﬁéénnﬁ{:b%esggteﬁln&uld be

coﬂiﬁgm‘deWﬁthQQOO @6thbiigsd vZhicle idl&ﬂtlﬁl%tl@ﬁ esdﬁst Aar mﬁhﬂﬁmzed user may
and when L is present, Lis

be genslalpitablenp i gu%s %@ﬁthmzeéwgblﬁle 1d¢rft1fwm1@n ?Rdéé’él?ﬂn WOP of 16,384

po?sefbl 8&%%%?%&11’( Jﬁ? Mo Vgllé gﬁfrgsts é gﬁl gepenza fcfyh{lﬁcatlon code is

unlikélk &cheh @ 060 oMG@MllHSn poSFRE todek arBErized ﬂdhl\t\llaedber icStion
present, Mis O NR, S S(@), (G2)P, (CHR)p,

CO@@HR—CHR’)p, or (CRR 1Jp, pis a nunber fromO to 6;

%FP 10812%1{?‘36 ys%reglin%O C %ﬁg tlii: ﬁrg{ &Idegeggﬁd bifsdf I?laa é#u'i]s%s 244,

|nde scred consi st
246lan&24$1Ph@tdiibinatiedr SFkRe ﬂfsk &Wimo@m@w@f&h@sﬁhle,values and
C3-C8 heterocyclyl, al koxy, aryloxy, alkylthio,
pu@pg,%éh i246 agdrﬂﬁ%ha\@,fpmor@sgqqdmg&@m pase combinations. In a first

cogl;i)@flar g &%Lg%rﬁn 8.32 24% g%‘lg?gglg%cq i b X%(%?, 86(.]0}(1% Igminbmatlon pulse 244
is Pk hd p@bdey 6l and 243 |areadU§éﬂt; Irhﬂ}ﬁfdi’cﬂiiﬂﬂlﬁétb‘x’ﬂ pulSSLAY is present

car boxyl | c acid, carbamate, urea, ketone, al dehyde

and pah@s 24 and0248raa¢ dgeri, 1 eyewdnedughinatidey pulsa 48 is present and
al k ryI al kyl het eroaryl,
pug 34‘9 %‘%6035?? segf g (heterocyclyl)alkyl; R and R in
( CRRyhicaa}, cﬁﬁwhl‘ ﬂﬂf&%‘tﬁeé&ﬁ@ﬂb ¢ %&Mﬁ%dﬁ}a&n éﬂiﬁzal emitter having a

conbination forns a cyci oal kyl or heterocyclyl moi ety;
and firgh fube NIy mnordlashrtubm@ﬁmmlt anbpiitiahpulse by penverting energy

ound i a .o a Vvl | Forml
St PACEA e AP TBSh Bpbat SRR, (e poRrppy ot i Xehon fash
t her eof mhereln Mis O NH, or CH2; nis 0-4, HRL
IS -OR6, -NR6R7 or O R6 ; where R6 and R7 can be the
same or different, each beingsi ndependently sel ected
fromthe group consisting of hydrogen, alkyl, alkenyl,
al kynyl , heteroal kyl, cycl oal kyl, cycl oal kyl al kyl ,
aryl, arylalkyl, heteroaryl, heteroarylal kyl,
het erocycl yl, heterocyclyl al kyl, hydroxyl, an1no
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het erocycl yl al kyl , hydroxyl, am no, arylam no and

al kyl am no; R4 and R5 can be the sane or different,
weaols/Ibei3ng | ndependently sel ected fromthe greapus2006/021013

consi sting of H alkyl, aryl and cycloal kyl; or

alternatively R4 and R5 together x NHform part of a

cyclic 5- to 7- nenbered ring such that the noiety R4

S.I . ’ e :

wbp Pt o S S0 S ¥ o B i s bk el B NG B fime
betivBendopstiedl }Iﬁ.\lﬁe“s gehdgilly siyuid excbéﬂ gvalac yorrespendingalchpdcitor recharge

cycl oal kyl, dial kyl am no, | ani no, _aryl am n 0Pl at
“m@ygvblﬁﬂlﬂwlpamlﬁ@s foz qpticad mﬂée e%%%pé e pepagat %/ a time

|st|n r t ryl, where Y
Peria g’} tp§rr8 %I—rﬂmsq ﬁégfﬁﬁ ag¥)ﬁh¥4 an}% {etQ 8" noi eti es
C anTm tHeabs@e o0 tnyof the bptidal pelaed 24RB24@amiR48 or a pulse that is
[ ndependent I ﬁg;sel ected fromthe group consj sting

of
onegfchpigerpulses R4 240and 248 p%yq:orreéwdotgﬁk%,qtmp g&p9¢ modulatlon and/or

fre ht}%th [ %ﬁﬁﬁfgﬂo g ﬁ@}?ﬁ/c% %&ISe tﬁx % 85%:1%11?% B puid 'pul o@ﬁi’oﬂ%r optical

pul@é‘%@' §ii%) a@éb’nceldﬂ palRed her, 2%@1@24%&1&1 coh’espo@dlmam aiplimde
conpound of Formula X Formula X or a phar maceutical |y

moduletipn afiraso suemphtud@ and saknoym feeguency madwation. vﬂz@rmpwncmf only

oy DBy SRR RN P R

freGRInEF hﬁﬂufah@ﬂbf E&o ki qwﬁ Cﬂiéﬁjrédeh&goﬂfnl}"bptﬁiakydﬂse 244 can
al ken , , heteroal kyl -, heteroary] -
corcgspomgﬂol@p] amplﬁ@(%/egng@}l@m@ of fulj pyqumdwand afveguency modulatlon of

o8, Ny RS AT A5 e e

mouﬁﬁtmn SFulEFitu@shdafrQjuedy Modigtidd ¢ft letecsﬁifﬁﬁg:t ed to
each other such that the npoiety: shown above in

For Pphicalipuiserstrears 27 of FEG 14 eambipesrulseqiogitione gbsptn202 and 204

oSBT SRSB Al o IO
enct&%&; Hﬁﬁ’@@%?&)aﬁh%ﬁé&ﬁﬁtﬁln a é‘_ivéxﬁtlﬁé itebl. Qﬁﬂ?ér anlenhifteiGdismits an

O C(R) CH2; R2, and R3 can be
initidleuiseRd2 othe grdstroeanabsense of mé$en?g741 fﬁﬁ@ﬁ“@Yﬁ!)é REqvides a first bit of

OHGESI!l(%%é,ﬁl%df l;qopirng%ﬁ?lﬁe of @ygr 8§ ly eﬁc&ls&[ %?1§‘eskz\7'6 or pulse 278
(ﬁﬁﬂet@ rg%g%’cﬁigrﬁf of z"éfcy J)I’ onel @ﬁl&&%ﬂées 274 %80' &ﬁl %36 Davk kaspective
ambhwdﬂ mwdglaﬂamhklflem’\;{ercfhu amphtudapem;ro Rm@hﬁldR' an{l gptigakpulges276 or

27&%&&% hg%,baé)ﬁggg @g{) g %%Enctéfﬂlgg éons%t? eétg).‘? eedar{yror atk ghlftlng

Adgi}%na%k?sqme@gm%ﬁgﬁhk%e WhERAY BmGedded W ilseO28@ o

and R1I8 can be the sane or different, eac
bei higoneetabatichent, pylsex2 Hc2 8 ahd 386 méraglsmutﬁddl}’rm agiftpigone-

etk ey tom ST G ARG JF ekl By For SHaRiEN a3 276 is present
the‘ﬁrﬁﬁllse 2@@31% ﬁh@ﬁﬁl&te&‘@ﬁ@%ﬂ%ﬂ’tﬁ@ n&mthal ﬁéﬁ&ﬁ’fe‘x‘ balsk SZ|76 afd if pulse

al'ternate are connected to each ot her
ﬂs@mﬂmnmeMRanmmmmmwmm&ﬁhmmﬂmmmmpwwdﬁwmm%Z%

het er oaryl . or heter I ture, and
In m@amdtmvtmﬁseéﬁ%%’ bt e btk 3B agen the
ei ght - nenbered cycl oal kyl or
pre{ﬁ?‘%%}g}; 6vFlB§§Hf§§%I n each of said al kyl, aryl,
het dhe fmb;dlnal dheqhamly k:y;ed tortranems putsgs bf/an aptivabpulse stream 200, 240,
unsubstituted or %g alu%gﬁnde endent|y substit PtﬁFH
and 27§ caphdetesming f BrighliYe (08 EX M & (ELAVERGH L ARR Gpglgty 1V Hz can
consi sting of: hydroxy, al koxy, aryloxy, thio,
al kyl thio, arylthio, am no, am do, alkylam no,
aryl am no, al kyl sul fonyl, arygsul fonyl, sulfonam de,
al kyl, aryl, heteroaryl, alkylsulfonam do,
aryl sul f onam do, keto, carboxy, carbal koxy,
car boxam do, al koxycar bonyl am no, al koxycar bonyl oxy,
alkylureldo arylureido, hal o, cyano, and nltro In

o o o " Y L - o o —
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connected to each other to forma four to
ei ght -nmenbered cyclic structure, and (ii) |ikew se,
wonadespendant | y, RL7 and R18 are connected to e&Civustien21013
to forma three to eight-nmenbered cycl oal kyl or
het erocycl yl ; wherein each of said al kyl, aryl,
heteroaryl, cycl oal kyl or heterocyclyl can be
coﬁé‘siiéﬁé td 4 Higﬁ(ﬂ)ri@ht}oﬂ)tr R @ﬂﬂef@énb}n%ﬂ?ﬁg dedh It qSdRS b bprEfimately
one or nore noieties sel’ected fron1tﬂe gr oup
14&&1®nstonngoonﬂ o hyjaw pmymtyafbkmmss mr;sitowmclet hi o,

al k hj It hio,

ar yiEafi n o Bkttt of e SharPbe o frmptital S oprsmation system at
a vahityd &idl afrlciﬂﬁfﬂegt‘ibn ﬁra%c‘?‘rﬂl\rfc@ %fH e r@éljﬁﬂwen@if)ﬂl Asin FIG. 2,

het eroaryl, keto, carboxy, carbal ony car boxam do,
Opaiaugwy@amtwmfyhmqumnem lak thi y/ehmcbam yhowyat thé lefﬂ smdeeofdhc illustration

AT R S0 LA s S e i ot
1llﬁ§|t11a{10n Fﬂf Hehanile! Jthlepeﬁttdmﬁ"tﬁ'Qa\‘?eﬁi&é 684 é’geﬁ?&lecﬁé aggc%ré

salt, solvate or estéer thereof; whereln:
admi-'iﬁme@Or selpctsChiRgRG O veltice eientlﬁ&,tloﬂgzodﬂ &rm@wﬂmﬂe Kendtitse
ende ect ed

asq%?g‘fﬁd? qr;q%ldlal{,e&%é)erg%ﬁ)s e@.}cgﬁg ag? q1g| t nogt l éﬁ@{ a connectlng data
I
lin8s WOang-the ﬁ{léﬁhee\tveélﬁkg% %F}ﬁ{ é_‘a?(llog Fg{iﬁl}eﬁ%ﬁé%%& to the vehicle at activity
no&eG@r [): 5 lyéyaﬂok yihcodiugahe vélhiclanddntifitdteonsade can belpfefmstating in the
ea h be| i.ndepe y selected fromR OR NHR
vely QI&R@% JWn o B oTFRITY g A flstippof
afétrﬁb?é' n F
na@ﬂ%ﬁ’ PhaR e ﬁfﬁf&%""‘?@ R ygef bbbl B0 L3865 Tt as o
furfotion®f en tligerithm (der EhE upﬂalles at d}lta(],m@é’\lemd(%ﬁ) and/or as a function of

ei ght - nrenber edcycl oal k four to ejght-nenmhered
?ggéﬁ%mter syl ?&Pﬁeagq-@ﬁlgﬁ@rﬁs@ee@ae %Y"Eﬂr a gmeja) which this

e ORISR QTP S0P ept ot
optitwenl $entere dn wilichftke enbdingapbratien agnddedeie onlgrenblled in response to

o SFArRbI COMRYg Deie AFRIAL RYFd. etiorishrigivAl dita entry ca be

re%ﬂ&?@?%&gy g |L551a11%rc>6 Ventfgrﬁ%lﬁfn?ﬂﬁ’ép’s or St‘f%lctlyB@é SPewiRh&Y ot selecting
thehaipespeiateydodas. kyl -; or alternately Rand R in NRR are
connected to each other &VCh that , NRR forns a four

ei gincremMedandrauinmsd yethyhe apprapriate sodsaselestion the bght pulse

Iy

intetisédtdnea sho@ach nB&H 68; Assiependente 84 ské Hgﬁthﬂﬂs‘ersignahﬂgls
group consi sting Cl1-C10 al kyl, Ci1-C 10

detgeied phie kt}tprse@@n@i @ @tw&ml is mseé] to gogeedter Hauruing that the
I
velgglgﬁ)geﬁ@%igé’r%d&%t%n%g;&cF: %%19&% ﬁr%cwd%@ggzrel%cle 1dent1ﬁcat10n

cod?é ds&rneadﬁl Wing(thg key sdietedribalistnskeRhbowain cbﬁné‘cﬁﬁﬁ esaihezis of FIG. 1.
each other to forma four to_eight-nenber

At@9é¢ 8@|th<§/recwe¢1 é@téﬂ%‘i%?l‘){md usefrg qhik%mfi Hithe Jmé and/or algorithm
ha$ Q&ﬁ%%ﬁgt%% r PG %7 }ﬁe %Pr ﬁ]lgfo{nh gcf ef8rre H:lgfge selegtlon

cyc feterocy

ancRB@: @T@pﬁ@é@@ﬁl@&ﬁ@ﬂlﬂ@ve&ﬂ@fés mdpéemlﬁlanwﬂa@t {hode 88Pby comparing
ght - menber ed cycl oal kg or heterocyclyl, and (i |§
€

thq dq@@«}ﬁ dada sigpaldpengehicleyidentifipatignrodeBwith euthorinesteasds agpstored at

N SRR E NN E—

sald al kyl, aryl, heteroaryl, cycloal kyl or
heterocyclyl can be unsubstituted or optionally

I ndependent |y substituted witdh one or nore noieties
sel ected fromthe group consisting of: hydroxy,

al koxy, aryloxy, thio, alkylthio, arylthio, am no,
am do, al kyl am no, aryl am no, al kyl sul fonyl,
arylsulfonyl sulfonan]do alkylsulfonanido,

o,
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Emer gency vehicles, such as police cars, fire trucks

and anbul ances, are generally permtted to cross an
wonverisessi on agai nst a traffic signal. EnmergeRCY/US2006/021013

vehi cl es have typically depended on horns, sirens and

flashing lights to alert other drivers approaching the

intersection that an energency vehicle intends to
A e e e e e
cordinsicidlgystans, often the driver of a vehicle

approachlng an intersection wll not R% awar e

ils csERIRGSRA S Afdhe BRpser 1@6511%]&1/6 e q%chg?iylth reference
O T
mahip chéhgesrhrag de dnade titerétbe Fdaé)amg:ﬂef elanoritival dmmler ﬁgd deaexdtor
vehi cl e and provide security. Such §¥
cirguiap s atell a5 the fyta pizesl pivgerwé (atp loakiug ing snd formatting
RS B G P 498 s

arrﬁ[g@iﬂeﬁﬁihbﬁﬂmgafnemmdwpfm&ts&s Valatile )aﬁdtfpf aonvalailpmehloeymand a
with this approach arlses when t he transn1gted dat a
corpbigadeiop! ons Qi arrar analge digiial dhiscessh PeRgmipaple-logic, semi-

pro'tggé g@gg rﬁq‘h eg pgggr&agabﬁgogx cgg@g%gagz ?é% &%ﬁéﬁcmmg for

coﬁqf)ﬁraBlmsigtnaﬁpxdaés&nE askbaenlcs@ibed (iiedlefp@cfvuf)usﬂ}udlecussed commercial
ayback, an unauthorijzed device can be used to

deviess amétvenﬁweéey@tcémncmrwa irexempleal- Y RatepoNoz &4 72,113, No.
5,5\%5,?&5 &NG. @S%Wa%g I\th? 4§/%? 443t %u{:l?ﬁaaﬁéﬁie@gkons atntd ada tatl%ns are

outinteréepting an f ansm

embfhcad by ﬁﬁ@ob&l&lssuéﬁécﬁéﬁlb@dlmgnm &\Fltlﬂusddp@dﬁ@ foorh ithe @mt and
code is discovered that successfully activates th

scopp of g Prageat mveRtions aTpECts Of mhipharg st Wikinghe iﬁﬂl?é’ﬁé% clagps.
preventing such unauthorized access to the traffic
l'ight control systens. One approach is to renove any
such intercepted or discovered code fromthe system
dat abase al t oget her. Coordi nation of such renoval,
however, can be burdensone and expensive since the
vehi cl e code and the authorized code |ist at each
i ntersection would need to be changed. Anot her
approach is to prevent the unauthorized use by
equi pping all authorized vehicles, as well as the
intersection (traffic light control) systens, with
speci al comuni cation transceivers that interact to
provi de anot her | ayer of security before providing
access to the traffic light control systens. This
approach can al so be burdensone and expensive since
each of the vehicles, as well as the systens at each
i ntersection, would need additional equiprment. SUVMARY
OF THE | NVENTI ON The present invention is directed to
overcom ng the above-nenti oned chal | enges and ot hers
that are related to the types of approaches and
i mpl enent ati ons di scussed above and in other
applications. The present invention is exenplified in
a nunber of inplenentations and applications, sonme of
whi ch are summari zed bel ow. In connection with one
enbodi ment, the present invention is directed to
i npl enentations that allow traffic |ight systens to be
renotely controlled using highintegrity data
comruni cati on. One such inplenentati on enpl oys
optically encoded data being transmtted to traffic
I ight control equipnment |ocated at an intersection. In
a nore particul ar exanpl e enppdi nent, a
renotely-controlled traffic-preenption system i ncl udes
an encoder circuit, an optical source, an optica
detector, and a decoder circuit. The encoder circuit
|s adapted to generate a set of S|gnal pulses. At

oy I T o Y T L
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conmand or operation can be nodified, including
nodi fi cati on by changing the light pul ses that receive
wanpleiude nodul ati on and/ or changi ng the |i ghPCpmiSs®s/021013
that receive frequency nodulation. It will be
appreci ated that a specific light pul se can have only
anpl i tude nodul ation, only frequency nodul ation, or
whatib cRiiRkd fssde and frequency nodul ati on. The specific
anpl i tude nodul ati on and frequency nodul ati on used for
an encodi ng can be based on a key, and nodification of

t he .encodi.n uest ed conmand

L o dnprLseao By R e e OB PG PRGNy . The
em tah%ﬁ&)d%ﬂﬁrc@t"a% ?@Q 1 SnefRda bét‘blf @i%ﬁaltﬂiﬂ?seg e\¥hécr9ih at least one bit
encoding an identification code for the requested

of & dataernatd oy enspdedaasi a)ﬁmnctmobf;ahmémcben@hﬂa:tromcﬁ‘ adamst subsay of the set

i.nclud odi he id ntlf tion code.
of Ygeipufhen iy Has erosferuar Baadsth it o encacf s dgutchon of
fre&téfﬁ%‘ﬁﬁfcﬂlldgﬂi%nlﬁﬂi sbd¥all shl§se§é/ﬂﬁ@ eaw%r%ﬂap;rutaepr oxi mat el y

synchroni zed with a time-varying key of the phase

sel espptical Sour?rfh edaptadeo yrangmin g s&teyfdigbtpulpaséaeimg a respective light

ut hari.ze |on back of a recorded
pu#?g q%%ﬁ% P SF %g§§ggp S¥pdated. FIG 1 also
Sho‘éﬁo AdbRebt tdél%?é?:@l\% tike %rﬁ%tgﬁms PRt abl e

optica emtter 24C, which is t nmounted to a
not edegmlee ciz@it etdaptcdeo gerfecade thentata wvel feorn theeset @213t pulses
useg tg%set 1g]ephase sel ector 18 a key used sel ecting
receiygd ahPs @PHER GF'eSloFequest ed conmand or operati on.
Typically, configuration of each phase sel ector 18,
i ncluding setting the key, is manually perform by
2. aut Hbe systeh whclatre A awberejinehs emrodkr citonitand theedecoder cucult are each
nbodi ment, t mtte A4C i s ysed by _the authori
ﬂgarr‘wzf1 ® nt“&fﬂg’f £ eptigahallpgsipipded rngtﬁt §rst ond gpeond su s
restﬁs&k?ettb%ﬁq% that require manual control of the _
ntersectr n 10. Various enbodi nents of the invention
can transfer the requested command or operation in a
ed | eng and in other enbodj ments

codﬁ wth a f'&f ag
he systesn o€ el ds v eam\r ¢ PREAALSQUERRyS FyoUnEshEP @rehicls and the
dm%é@?%ﬁ?#%ﬁgaiﬁ%?%??%ﬁﬁﬁgﬁnt| %%#?d% coéeéwﬁﬁgcﬁde a
vehicle identification code of a preenption request
and ﬁ%code tg domnlo d |nfornat|on froman enmtter 24C
0

selappbelin 11ghereigihgd geoderedicuitds Brrdehgrapiaddo issue a

P AT R i
fromemtters 24A and 24B to ensure initiation of
preenption as soon as an em_tter 24A or 24B cones int

Sop anabe sfsterm el flate | swherrigriha st mihsetof thpist af rb@rrlgqabpulses and
SR S Tl SIS0 pS ARG e
transm ssion to allow nore information to be

transferred fromemtters 24A, 24B and 24C to detector
6. assEhppystam ebplamd. whweingthe ﬂekarh@rc@f th%seés‘éﬂmsrgml p@ses and

the %ggqﬁ[d%ﬁgiez ?:{' ﬁjo q%%fgge %1%1&1% gpﬁts,s c a A s? gneksq %ﬁlatl ﬁ{tﬁgn an

downl oad connand ina first code in the streanrof
Ilght pul ses foll owed by the informati on to_ be
. dowl @aHBENicAiog e bed B scindasmotely-hental tiablis-preemptipn system,

e enbodi nent, the operation
the?lgéen(?(??olnlc@tlsﬁ)%i code transferred fpr omentters 24A, 24B

and 24C to detector assenblies 16A and 16B can be
subdi vided into various ranges. For exanple, a code
with a fixed width of 14-bitis has 16, 384 potenti al

val ues, and these codes can be subdi vided into 10, 000
vehicle identification codes and 6384 ot her "special"
codes, as shown at code table 25. A value of zero can
correspond to a default vehlcle |dent|f|cat|on code

o, e
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In FIG 2, light pulses originating fromthe optica

emtters 24B and 24C are received by the detector
wagemnbiess 16A, which is connected to a channel pomasefo6/021013

t he phase sel ector 18. Light pulses originating from

the optical emtter 24A are received by the detector

assenbly 16B, which is connected to a channel two of

t he_ph . ! ;

t ne D e AL G obObighEs T8 PIERE o 381 RRh O ab BbidE ndition of o
firsPEdB@TiaRet ofioptivaltpuiseé;3MmA and 36B) and a decoder

circuit (38A and 38B ' ase sel ect or, processor

, h ,
40, ericodigg @ékﬁ@tr@@ﬁ@@y%msz? the AeigTQsf G P Tepgtian S5 fieduescyng
| 4] T ' . sel ect
mofliloth B Bt eormeBlges ool oct o

Confribdrihg i, set\bl dicalipulses o @osytical detédier; amdaf f i C
lights 12. Wth reference to the channel one, the
si gerepdipe decdata wgrd fromthe pRticabpulpesaeseiv at theppticaly!
signal provided by the detector assenbly 16A. The
signal processing circuitry 36A processes the anal og

8. Si OTRd cantlupiciicAsthad df gaingdl7, fitgeredompstsingmodifying the optical
recei ved by the decoder circuit 38A. The decoder

pulsgsrinelideddg ghasirst anst secerd mbpety i tepRoNgs i1 2 K8Y-si gnal |
val i dates proper authorization and provides the data
to the main phase sel ector processor 40. Channel two

9. 1 S FhebdmmlMiceEst methoe df chink 11, Whereihehanitionl easisenismounted to a

16B coupled to the signal processing circuitry 36 )
vehitleche fdata ord incdudes a yehigletidentifisatimeends @Sﬁﬂcw&ﬁy iths gﬁ.vehwl@

The lLon erm ry. 42 is j ' o
eGP0 BB, TR PR LB b B0y oispe o
of bR Wes e tHeQplicAldhiTierid rycefkdng theaetip dichipuldee at the

mai n ‘phase sel ector processor 40 and is used to store

optical detectof. aut hori zed i dentification codes and to |og
data. It will be appreciated that key 39 can be stored
in long termnmenory 42. The decoder circuits 38A and
10.38BTg&BoHESnRE 1PRdthol ®Y cRfn TOfReNEEnpinSitgM@ting to validate
recei ved from detector assenbfies 16A and 16B. In one
theatatroatodemt] selactingephasd faraiassosiateieipaliic light ingasnopsretojthe
decoded usj ng the key and the resulting decoded
va PEPgﬂFdEH$W?$Eation code is checked against a |ist
of authorized identification codes fromlong term
menory 42. The external data port 43 is used for
11 coufihe ngmirtveicption megwilad claim Tgwherein the Fissitsubset phthg et of the
enbodj nent,  ext ernal, dat ort .43 | n [ .
opggatf pulsesanddhy pepong st Ss%?ﬁh‘%%%ﬁﬁﬁ“&" Tigflbol 246 p3f fial any signal
puEE?'d for exchanging data with and configuring a phase
sel ector. Logged data is renoved fromthe phase
sel ector 18 via the external data port 43 and key 39

and list of authorized jdentificatjon. codes
128 o158 CPRITRIS BB LR o i bGTel (R rghan ek aF th g0t the
oph&i Eml%g’s anlitfe S2tloBll BalsefMtBe RALE tHEDpEiRA (Rllsed ke at least one signal

accessed renotely using a wired or wrel ess nodem
pulsecal -area network or other such device.Key 39 can be

updated froma portable conputer via external data

port 43. In addition, main phase sel ector processor 40

can i DRrB&ApticiCsisteat] the optical
13froﬁygﬂﬁg%%%ﬁﬁggggﬁgﬁ?g§ﬁggiﬁgggd%%%gto updatégihe keyp
enid@er cbhprisimgl ti me cl ock 44 provides the nmain phase

sel ector processor 40 with the actual tinme. The rea

time clock 44 provides tinme stanps that can be | ogged

to the long termnenory 42 and is used for timng

ot her events, including timed update of the key 39. In

one enbodi ment, the key 39 iggselected froma |ist

stored in nenory 42 at specified tines, such as once a

day. In another enbodi ment, the key 39 is generated

fromthe date and tinme or another time-based paraneter

provided by the real tinme clock 44 or another natura

. o o Y 3 a1 I T

etector.
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based on the current data and tinme. FIGs. 4A 4B, 4C

4D and 4E illustrate optical pulses transmtted
woebosao3a vehi cl e and equi pnent at an i nt er seeCrms2§06/021013

an exanpl e comuni cation protocol in accordance with

the present invention. As illustrated in FIG 4A

optical pulse stream 200 can alternate between a set

202 [ I [ :

2O 5345 At UEGaR MLyt R one b
of aeékﬁﬁfWoﬁi fsencededlas affinsdion of @Rphtude ﬂﬂﬁula‘monlolf asftrxta;ub@t pfithe set

Figs. 4B and 4C, enlarged to show det ai l own in
of srgmal pylses ansk at Jegst eexoﬂ@pg}t @A theylgtacworg i 8%‘?9‘12@) 8s ﬁ chep 8f
r

e T R

ei t hebptidd] ktfur€y adbftetiizo trﬁ&tnweﬁ set tolfiéighegudses }hu{fmgs respective light

optional data pul ses 208, 210, and 212 enbed the
pulspfos@ach signal pulse ek theret tfsianal Puless. of optical pul se

stream 200. For exanple, if pulse 208 is present then

an encoded data word has a first bit of one, and if
14.pul $8e Bfferh $f alaimens, Wiheeintiheereodadtduid i farthar adlapied tamodify

first bit of zero. The value of a first bit of the
thecoptisdaplsgaingludse dn thetlsptrand second Subsel resRAEVEHRIZKEX i on

of either a full level for pulse 208 or a zero |evel

for pulse 208. If pulse 210 is present then the
15encqdedpfiall amvesr &f blain a3 swheeid thé dptival syiece 1ambuinfed to a vehicle

gulse ZEO i s absent then the encoded data word ha
and theolats wond ingludesragrehslaidentifigation Fodn Asseciated with the ?éfé%?

then the encoded data word has a third bit of one, and

if pulse 212 is absent then the encoded data word has

162 t e dphiédl epfittet OF Olaind MB] Whdrki thé st Olisetdtahe putlog @R signal
208, 218 and 212 are hal f - way between the maj or

pulsed andthe swondadhshicaf thpsdt ohthesignsbplseseiormat ﬁlé?cfe amy gignal pulse.
i ncl udes sets of pulses 202 nmay correspond to the
conmuni cati on protocol of an Opticom(tm Priority
17 Contihe lop&yad efifter OF cRR WA, WherkinGhe fifst setabt GiiHe &t of the signal
opti cal pulse stream 200 has stroboscopic pul ses of
pulsesyantd the atcond sithsal ofthe st of thetsignappylsessipigrat {qagiane segpal pulse.
that typically is approximately either 10 Hz or 14 Hz,
but the pul ses are displaced fromthe nom na
18f 1 eg’Uﬁﬁb@é{ sé16ct6nided rérﬂ&e%f&ﬂ Slle i fli cWRESption syfiem, the phase
opti cal pul se stream 20 For exanple, after an
selectbt ¢ahpmuimge 214, only one or the other of pulses 216
and 218 .i esen i.f _an ea sSe 2
pr e%ﬁi’t‘f@ﬁ élﬁ{eﬁtﬁr ‘5?@3@3’%8 A tﬁ%f*eé%ﬁ Egh W r St h%e]fj af Jeast one bit
of E%ﬁﬁ vadid id Endodd LaPthutich JniplitidcaneMilatidiest 4 st subset of the set
encoded data word has a first bit of one. The val ue of
of Hight puddes bind aditast heotherdntiefitheldata wood i adeodadrris adyngtipa of

frequency . npdul ati on .of, eit n ulse 216 or a
froguensy it et aéﬁ?%?d&HBSGBPP@ﬁ e 8 Fufihs 220
and a%i%gode? cRb&P gteﬂ'lg gbﬁer@c@ YRRl @&Q thésdp bEEgMtpulses
then the encoded data word has a second bit of zero
recictdiat tHeatpticguleteeto222 i s present then the encoded data
word has a second bit of one. Simlarly, only one or
t he ot her of pulses 224 and 226 is present and if
19881 l%e?ﬁ;%&? ge% clEfn?iign\RrhérE‘iﬁﬂhé b8 %@@%md@aa @el’ﬁ@l@d

has a zero and i f late pul se
idgntiisativn ¢dde rassobmtadmmide deldele drangmidtingthe aettdf lrght pmlsescﬁmd the

one. |1 ach ulse 216 h
deg@&a%ﬁéﬁlsg%gﬁr@ﬁ@tiﬂ OFHteFRF eV i\t}ﬁfl‘ﬁ%ﬂe H%Wfqﬁ ientifigtion code.
period corresponding to the nom nal frequency with the
actual separation between a pulse and the prior pul se
provi ding frequency nodul ati gp by being slightly |ess

or slightly nore than the nomnal tinme period. An

early pulse with a separation fromthe prior pul se of
slightly I ess than the nom nal tinme period enbeds a
data bit of zero and a late pulse with a separation



i ne show ng the unique vehicle identification code
bei ng passed to the vehicle at activity node 66. The
weyosf1ae63gncodi ng the vehicle identificati on cede/UsS206/021013
be preinstalled in the vehicle, passed by the agent
(line 76), and/or automatically changed as a function
of a natural paraneter (e.g., every second Tuesday of
each nonth at 11:58pm Central), as a function of an
al gorithm (per the updates at data lines 72 and 87),
20.andThé plse geléetocs s ddaimol9, arhetein thgdeerdep aireuteisdurtlsuafaped to
. pseudo-random sequence_ i dentifyin ti at which
issyerp eomumond-spleriies aphaseder ahesspdRe ?rafff? wr{q?&wptm?éwe;}he
7. [We ot her optional feature in
Vﬂ&%ﬁ@%Sfﬁ%%gﬁggﬁgﬁgﬁgggég??%h at node 66 is only
enabl ed in response to a special enable command bei ng
manual |y entered. Each such manual data entry can be
readi ly inplemented using conventional touch keys or
ot her types of switches for selecting the appropriate
codes. Once enabl ed and equi pped with the appropriate
code selection, the lIight pulse signaling can be
emtted fromthe vehicle-installed equi prent toward
t he equi pnment at the intersection, as shown at node
68. As shown at node 84, the light pulse signaling is
detected at the intersection and a data signal is
passed to node 86. Assuming that the vehicle
identification code is authorized, the data signa
i ncludes the vehicle identification code as encoded
usi ng the key sel ected as di scussed above in
connection with 25 of FIG 1. At node 86, the received
date is decrypted using the key and, if the key and/or
al gorithm has been updated (per line 87), using the
updat ed i nfornmati on. Before phase sel ection, another
data processing nodul e vali dates the preenption
attenpt (node 88) by conparing the decode data signa
(e.g., vehicle identification code) wth authorized
codes as stored at the code managenent table (node
90). The preenption attenpt (whether or not
successful )is | ogged (node 92) as is conventional in
t he above-di scussed enbodi nents and comerci a
systens. While certain aspects of the present
i nvention have been described with reference to
several particul ar exanple enbodi nents, those skilled
inthe art will recogni ze that many changes may be
made thereto. For exanple, the optical emtter and
detector circuitry, as well as the data signa
processi ng (data | ook-up, data sending and formatting,
and data encodi ng and decodi ng) can be i npl enented
using a signal processing circuit arrangemnment
i ncluding one or nore processors, volatile and/or
nonvol atil e nmenory, and a conbi nati on of one or nore
anal ogy, digital, discrete, progranmable-|ogic,
sem progranmabl e | ogi ¢, non-progranmabl e | ogic
circuits. Exanples of such circuits for conparable
signal processing tasks are described in the
previ ousl y-di scussed comrerci al devices and vari ous
references including, for exanple, U S. Patents, No.
5,172,1 13, No. 5,519,389, No. 5,539,398 and No.
4,162,447. Such inplenentati ons and adaptations are
enbraced by the above-di scussed enbodi nents w t hout
departing fromthe spirit and scope of the present
i nvention, aspects of which are set forth in the
followng clains. What is clapned is: 1. A
renotely-controlled traffic-preenption system
conprising: an encoder circuit adapted to generate a
set of signal pulses, wherein at |east one bit of a
data word is encoded as a function of anplitude
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