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METHODS OF MAKI NG PHARMACCKI NETI CALLY | MPROVED
COMPOUNDS COVPRI SI NG FUNCTI ONAL RESI DUES OR GROUPS AND

woeRsRMOECARRITI CAL COVPOSI TI ONS COVPRI SI NG SAI D CelPOShing 006094

Background of the Invention [0001] The physi ol ogi cal
and clinical effects of inhibitors of cyclic guan03|ne

ter
ME%W}E%MEWd{RE% $or S ave
utility in a VMWS i n which
nodul ati on of enostati c,
i nfl @Haﬁiv@ﬁﬁ/on RDésOfenRl 9 ed the eietdksmﬂuemmcss@ea rsc@ikers
m% pe c@AWP-speci fi ¢ phosphodi esterase (PDES) is the

pgre m@mlﬁiw&oa Hgthag f@ﬁw;f/lﬂetmgws%%@fl iferkyensetin a
ﬁl%b rg%ralgrre ntSI@El fé}gr Iﬁ%lﬁa gntg% g%r ef‘i;ﬂ? en: Sﬁ?%é@l n

rdgmﬁvmigéme |1mtmfér§dcaet @mhét]memgm?s ion, cerebrov Ias cul ar

i sorders, and disor t r system
particul arly %@Eﬁﬂ%@&@n@ﬁﬁcﬁ‘%&gﬁ

Phar E)%%%Hﬁlbg:fadf lg%‘%l%@fﬂl‘fécﬁm% Fec@fv@rv is %@@ﬁﬁl@%itﬂﬁmg System

i nhi bit1on are currently avail
(%S)iecmﬁerlwhldarsmﬁeﬂ thendeited EBteteB r@@bmlal?rsnummg Bysferh i s

and sel ective inhibjtaor of P
(@SR BEP kS af S anbr i gen e atel B st RS eThs oS was
eﬁXlﬁszé@B;tﬂfé UiRIRate$ g eRiB&R Mnd@gflo st ¢omBleRN®ort HE24 or
phar macoki netic pro(gertl es of PDE5 i nhibitors. %0003
O

nibiesadedlitsh @pwemdeﬁﬂe rthiswaipiialivade of anpadximgtehy 26,600 kmes
’[%?%:Ssgﬁ t% cto&?l]mga F Ieo%lsg’lflt ! H:?o 7 h%Eo&?nd raﬁ% sgén% S 1g|t&1‘3|

oun
fisleRS Hhntls chtetedcangrsiaL a/Maiatd bza7%mzaaaméd EChhVE2,
for its intended use. Further, the conpound nust

rqspg@egb/ ddepe senainiichde S pitterastelasing fnile salpHHss ¢

' oﬁlécaabd Ln%%rsm-lr-lmlg‘ck@ @Hﬁﬂs&l%%%@ﬁ@ﬁﬁe@%&ﬁ@ﬁﬂﬁﬁ%ns}'as \iquell

ext ens e exper cases
aphodgaidningdssaes gmmgnha @réolme oolpital paduuommfaha shteléitespdit en
requi re preparation o ousands oé_ tructurall¥ A
iQgoRplieat MOBFHpRhRALCT YsEBo MIOTRAMG th PS FBSEYer PERCeRsS fhese
rddid si %ham to %d?x?p&h‘é il Eé’tocﬂcle @PBQE@HP&ES&‘ bnd® I%rtﬂﬁ%fﬂt{rfgachese
agent 1st egre whi ¢ he conpdund 1 s conpl exed
rmgep it PR sedervey ldvharmﬂnf:s Bs msqmrmxdaennwgml ofock keor.

resent in vi non eci fi
For” SRRt coniulifel S SRBRE nblof slford B es
18ted ak Fa?g’eezﬁmdq@iaﬁvély\é%ﬁétaﬁm?dténcmelﬁt allfsef fe@€iveRPoUNd
avai |l able to tissué to performits therapeutic

chusequdndiy.gemtrasng Wpddbtﬁgeleflvetlh eewsiArd Sighaltlevelnat the geceivers.

iRl Jore G R R PR RSBl L A R e Bl

deggh fiebcdnfianiee dhflgeneé feeeltver {9eRpnedit adinttoduyal
approaches have sought to _alter pharmacokinetic

pr op&lespitssthis| 300BRtie giuaL based tiARmEiest ERewaas ke,
P degﬂ%\t/égf thg ? Elrr#sply ééeﬂgolﬁg B%ag%ée%%%:% ?Oe@(ﬂlgplglélglgt the GPS
sateligs, frad ﬂmp\&lsz b@élﬁ[ﬁng Wi the parkgeetbly fenee, @L;r maly bel s a
known nmet hod for :altering. pharnprcokinetics
IRGOEPBYEGH ! WHBaned @aqwét\fphlgleﬁ éUA% ng tri‘)‘?sdfl@aﬁl%fﬁd with

'Eﬁ tl
b%@ﬁ%ggﬁdgng%ggl H& E%f?mg&%‘) “I{’lggy%g ed d ulbos lﬁ%?/tg ea
smaegﬁumphﬁﬁbhaMxmeh@hﬁdhammymhyMe@@Sgbynwka@@Eﬁ%sadeal
round t dru i.ch protects the drug fromenz
pfesaptatined Gerrven Rercap g Boetie st Of GTE PR SE Fieapments o
bk u§e graq}é'v foR hRbritRtd @Bhihhdiall Tya£H§I sBhSRadsdrSs & AGPS
sh |e event” recognition o t he pegyl ated drug by
cells of the inmune system and! protects the drug from
renal clearance. (See, Mdlineux, Cancer Treat Rev.
2002 Apr, 28 Suppl A:13- 16) As a result, pegyl ated

proteins, for exanple, have inproved pharmacokinetics
due to decreased hydronS|s and a Ionger C|rculat|ng



10

15

20

25

30

a methyl group, an acetyl group, an oxal am de, a
sarcosi ne residue, a sarcosine oligoner, or a
woeanwoesne derivative. DESCRI PTI ON OF THE DRAWHIGSS2006/006094
[00011] Figure 1 depicts a scaffold or backbone of an
active conmpound (Conpound B), a PDE5 inhibitor, which
safei¥te RRnBMITRE ifaftrddfforeiides detwieun akshtehind andBL dregthatra BE oup

spasndvons: Fpion IRpee0s) SHo0S CEshAoL g £ BrEFS
mpsq\rg)%%t éc?{%egl ﬁ‘%ﬁ%% HE%’%.%H& 1 RS MR Bk SbstaCABROMEds t hat

resen e present invention. [0012]
Fig UIPxemétoﬁlmm@ammmlummﬁg pystanirereqmiveerelinbly . anfl@@gbgg

Figure 5 shoms varlous aupds tha e
acEWIBETRQSEIRD, BL0GIFYeAnd TR i Dy Ehf‘tﬁf‘%ﬁ PR Pipipegby
iy L e tﬁfb 1998 BN TG R8n ¢
St @eper w%??lgﬁgub&ea%oéﬁggun q . r[601016] Fi gure 8l e
a&t@m&c@pkabdm\ﬁuadarﬂw'ﬁrronmbabid (CEBngean VEPke nlf mpet
[0017 gure

nmet abol. i t es of.
b go syt sddtigm T pepesie Eondlv TR HRted These
tri ekt R ¥aP e MERELIPsEIBRA LS sRRETAEE e Wedd Afdal ¥
I nproved conpounds of the invention. (From Gstuni

Aagmensangniyster2 (WA A7 grwos-baspdiLs asaedtied mdhe bag! Grea

roups,.ar ff n
AHERPERGSH Syl i T kBRI P P 5 AR VR IAIEE iy the
ait BEoVRIBSREH of iRNRRE. | WA AShiad BEA AGauaatahinit kithe ovetebideh of
nodul ati ng t he phar macoki netic and/.or harnacog%ﬂan%p
dasa 6. cbffgtenaalda eup@VKly additignpli raRgiag infaragtiogy oVhen these
f t
trglhysrﬁgl&?rg \ﬁ/l’géag%eh% %uétﬁm%tgﬁt%%l %‘[ﬁls 12 gltlcfgrgg ggtg%tiu‘i'rp 3&%&%@03 od

u@é‘r@errefﬁféektrm@ﬂu@dpnmpm G1P6$pexmnmar ‘Elfis stnucttha@duumﬁdneﬁcaald
par ent conpound

. xa nbodi ment of
i Baisho oA RS (oS EAR RGBS, B SSHRC Bpse provsiing
a %c’e%£ RLRY a{cﬁ{fﬁ#gg}ﬂ& A dkifl Qiéf%afé!ht@s der ivative thereof,
an am ne, ntumsalt, a sinple amde, an am de
baset@sown thousecafdd.s vaolates)\me efithe key assg@@gpns leghing the

arusn et 6P ol FtierdactiBn b fuf KGHT: 450p BL AR 38 Mo
skl #ovl@ﬁ% 56 P‘Wg&? 1RtELAE Restelver tdev£P Bigaifitdntly. NR latively

preferr enbodi nent, the sarcosine derivatjve is
saorigRheignals matyewcmilt@dmmdteldye sigedly ardism piseivebt Weak PL

N-teraiin a r
e e
Wi tRRSIaA8b Lk Sartk B ha s khowR achisacurdabyroblend\ialveirdessond
to the carboxy termnus of the sarcosine residue or
cmmngmn@honﬂn certain enbodi ments, the active agent has
|npr ve ph ¢ thES,
B
mdidmumamemm W\ethacgbdfrtusbla@r sﬁtopethle encroathuiént pf gther

e g meeres. EorpomeNer s EiE Setmmoer
IR deﬁzﬁhﬁl?s“ %hd eﬁ?ﬁt&* ??da{r %Bé’é&bats&d taaaxb @lttaewagbtﬁta@ystdm

group I'ng t or mu nmodul at es t he

Giexmasikn aed ihe Emmﬂean Rp&l@rhimngﬁdybna‘&ﬁ%htp Sopliemekneivit d5e
co ound. and n ove h t

die PRIy carawyaass RBeTCHE AT RORrL e L R, 1
aﬁ8ﬂ@9é¥%ﬂ1\}nl A ﬁ%hﬁhﬁ eXhRslbBR bty bRhdcsst afteiiéthotssignals

agent rove 1yS|cochentcaI properties,
ip tieer GRS spdctret dmesmame RiFsaystens tateoduer (iferorenge iato |

enbod ment., the actiyv has superi or
@txggﬁi@systegm F’@gbﬁteﬁtﬁ%a@ elﬁ%ﬁ@ Zhtially |ess
protein bound in vivo conpared to t he compound | acki ng
the at |east one functional redidue. [0021] Anot her
aspect of the present invention relates to conpounds
conprising at |east one functional unit or group. In
exanpl e enbodi nents, conpounds conprising at | east one
attached functlonal unlt or group |nclude but are not

a

e
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that conprises: a) preparing a universal |ibrary of
drug functional group nodifier conmpounds, b)

woamicaesi2ag or conbi ni ng drug functional groupPaoAiSEi06/006094

conpounds fromthe universal library with
phar maceuti cal drugs of interest; and c) determ ning
t he AsbiRRGJR Fintbrren@ds selfintarfarerioonwhich réserlthwdieh | ed
drug conpounds. The determn nation nggﬁeg %C&hégy | ves
sigevlaifiem i orlionavgetios rapsmetes ifeiles Wit ge BrogRREh Ao
roperties. Physic [ | f,QCciBX &/Heh 8.
naﬁgﬁ %ﬁlgt?aiﬁ ?‘V@@%ﬁ%ﬁ' P‘ft%%%séﬁ‘? érgﬁéﬁ?eﬁ “ar eg, and t he
R KR ceiBbositarinealittep nredocdtedphysivally degr (boidenticalis) each
pot ency, target, specifici%¥, §tabilité »
otlisr ool IRISPIPRSSS 3B RITTRNFAP DE A ABIT PP ¢
| nt &, %ﬁﬁél&ﬁoﬁwrﬁz{h figp%fs TRl B8 Snted@ehé it idhin the RNSS
nmol ecul es such ag erum conponents, that would
RIO§eetrihs & is desiedleto lohea owtpoand sppardtup teidsatiit #Hdm
fromreaching.thejr t efs. Definitiaon .
oGRS SRS PP RCS S SEAEY Gy S gied et adio
1o Bi6ALLL Ofh p AR R $s advaftagitie nelediuct ai miltigateethe near-
rm%%ﬁﬁ@%?. lhePEP [ 0029] The term "functional unit or
fagprobletn msadisedvigetieni.n neans a residue which is

attached to a conpoungpggmﬁgﬁhﬁln. A residue may be a

structural conponent | e conprising from one

at afReqb11AMing!aBpRMatibis 4ré ugeddtumgihex nol ecul e, wherein
the complex nolecule is a functional noiety or is

comdPCsAdalog taDigiigt @PRYSteHf functional moieties. In a

pre ed. odi e functional residue to be
atg&@%@dgg§%§§§§¥?¥%%éﬁ¢s or as replacenent residues
of dynossdicactbrmes/aoquisitionsr Giear/hayesisioniCudeum nunber of

hydr ogen donors, a |arge nunber of hydrogen bond

accel s(aﬁ@I@Vﬁﬁyfwﬁg@l fiedtral electrical charge.
Not~@h t &kl 08, EE BIGlENt functional properties of the
conmpound, " as used herein means that the modification
of DARPACNImiede drdvanet dencardsRiojactigAEensih t he
attachnent  of th? si due thereto does not either
ded?@§§e'PH§“@@§1F%’ chenical or biological activity
of _G M.dopcCrease any of its deleterious
sid%ﬂgfﬂgggggegsgﬁi{gxicity. Such an functional unit
or ROBupDitmyiobef Bretiatohed to a conpound or protein to
replace an, existing functional unit or group or may be
at t 2CRE ZE"PPREPHue to an existing functional unit
or PEPUPDigifAeSiguAiGtbeRghgunit or group may be attached
to a conmpound or protein by coval ent bonds. The

f unEL orfaequency Loekedd®gp may be inert to protein

bi ndi ng. LQ The -h oatonf' as used herein
neaﬂ%agﬁ'gFgﬁB%gH%%9£§§gﬁ%ﬁg&%{her than carbon or

hy dgsgen- GRsied 8lav Rdtibes steliad Syssera (KA definition} r ogen,
oxygen, phosphorus, sulfur and sel enium [0031] The

t er @PSat (G)obal Pasiiening 3YH¢f8 r adi cal of saturated

al i Dzﬁkﬁmgroups, i ncl udi ng straight-chain al kyl
groups, *branched-chai n al kyl groups, cycl oal kyl

(al icyahiephedine Fpsqueatky! substituted cycl oal kyl
groups, and cycl oal kyl bstituted al kyl groups hi

pr el 'Eén%ﬁﬂéﬂPﬁ%ﬁpéTtg%gtraight chain or branched
chaihge al ; 30, § r carbon atonms inits
bacEﬂ%neﬁ%gggs§v%§q%%%y§%ﬁ strai ght chain, C3-C30 for
br anARe’i--dimhAreasngmentagiopiSyftemabl y 20 or fewer.

Li kew se, eferred | oal kyl s have from 3-10 carbon
atoﬁ@kgﬁ‘yﬁ%ﬂﬁefWﬁﬁsgyéﬂgture, and nore preferably
have 5, 6 or 7 carbons in the ring structure. [0032]
Unl ess the number of carbons i3 otherw se specified,
"l onwer al kyl" as used herein neans an al kyl group, as
defi ned above, but having fromone to ten carbons,
nore preferably fromone to six carbon atons in its
backbone structure. Likew se, "l oweral kenyl" and

o -~ .
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[0043] The term "al kylthio" refers to an al kyl group,
as defined above, having a sul fur radical attached

wohevemos23 | n preferred enbodi nents, the "al kyl PaTas2006/006094

noiety is represented by one of -S-al kyl, -S-alkenyl,
-S-al kynyl, and -S-(CH2) m -Rg, wherein mand R are
defyviFad- M@tbh@dF%pm&emrat ive al kylthio groups include
rrethlthlo ethyl thiog, and the like. [0044] The term
"cM nyMatqh§d§P]PSRa%"c]8@tﬁFt?’éd and i ncl udes such
NI e sented by the general formla:
1\%‘% %&ﬁﬁcﬁ%lﬁ%gﬁ{\%ﬁgrel n Xis a bond or represents
anl\myg&rarﬁara sulfur, and R and R are as defined
above. \Were X is an oxygen and R or Rl is not
hytﬂ%eﬂ\leaﬁﬁérgﬁﬁl?f’ﬁma represents an "ester". Were X
TPS? ggyeg_eli}, ec¥ich fidcdypas) €6dd ned above, the noiety is
ereln as a carboxyl group, and
parPtUClPlsardojatamde—sa@llae hydrogen, the formul a

represents "carpoxylic acid". Wiere X is an oxygen,
%L‘E@ ?g‘ %ﬁg@éﬁ F%/he formula represents a
f qu SPseuliS RIS Noise\Wbes, @.¢, e/ Ao yidendes o thé P(Yie

above formul ais repl aced by sul fur, the formula
remodsents a "thiol carbonyl " group. Were Xis a

sul ydrogen, the fornul a
F}Jﬁ ﬁ[?ogug)n,ﬁ/ﬁﬁg nlaoltlmgV\here Xis a sulfur and R

y.oh)@gﬁa}uret he formula represents a "thiol carboxylic

aC| Where X is a sul fur and R |sné:drogen, t he
f orReyId rgmee\seérﬁliéorwmwm%tp%w%%torl t he ot her

hang. bond, and R is not hydrogen, the
ab(r)@g %frlrg}:éqlruepc&esents a "ketone" group. Were X is
a bRNES ~&{tdi1ﬂ\fm31gwm&gdﬁte $semabove formul a

represents an "al deh d rou [ 0045] The terns

" al K@%yt Reggiver{ineg @r s%lfgﬂerei n refers to an

al kyl _g q;svggm d above, having an oxygen

ra }éa gégt&?gghec? thlelﬁgto Representati ve al koxyl

gr oSi¥R - Sgnalde Nmeschdatiy et hoxy, propyl oxy, tert-butoxy
and_the ik t her. ydr ocar bons
cov%Yeﬁﬂaﬁe%eh’I%Eeo(e@y M@&%‘%‘t@?ome] The term

" S benaiRiisCatollte@emared and includes a noiety
that can be Tepresented by the general fornmula: O Il
-S—@V4—-ﬂ@1armeme@h1?§ﬂllc s an el ectron pair,

hyd or aryl. [0047] The terns
trlgﬁ’&?"q tﬁﬁlyp@%&o an nonaflyl are art-recogni zed
andygafrer Unired Statdsunit Garehanesul f onyl

p-t ol uenesul fonyl , met hanes;ﬁ;jyfon I , and

nonHAAS roBliga s AymRstation respectively. The
terms triflate, tosyl ,anmﬁhﬁ{&m and nonaflate are
art-recogni zed and —to tT11Iuoromet hanesul f onat e

est el is piedntepesulofdefiat ecvest tarms efona desstibingribg mvention.
ester, and nonafl uoro anes ate ester, functj I
I@&I@u@sbeaa@arwt%t&ﬁ@ ?(ﬂﬁ?t "&%E?HBP Oﬁﬁfﬁuﬁeﬁéﬁ‘ﬁ’&g oS
kﬁ‘f‘c@.ﬁ‘c}ﬁ ' X)@le}ﬂ thOQ4fitiot6r ARRA Q¥paRlsI frURS tﬂiﬁ;onﬁlonl?hsedr f,
represent nmethyl, ethyl, phenyl
nidahfrigudtiontetrhahe applfoanymtendsmaftﬂu@ ﬁhﬂdm’eﬁmmbﬁw below
enesu] fonyl. and net hanesul fonyl, respectively. A

p-t ol

W%O%SW&F%WQW@ e list of the abbreviations utilized
by Or@pdiCoded em&téPS)fsat@lhﬁH dtaTytradeidits twb of hﬁ)radi‘fferent
appears in the first issue of each volu of th

dades n8hctoéodes gamaély@xéndm ¢%ﬁfsefq€rﬂ§151“|0§t(c A) qodls .aE%m y

d S
bist h Grsnshied) QR ol bt AnE R Snki seclencs of 1023

list, and all abbreV|at|ons utilized by organic

chem sts of ordinary skill in fhe art are her eby

i ncorporated by reference. [0049] The term "sul fate"
is art recognized and includes a noiety that can be
represented by the general formula: OIl -OS-OR41 O
|n mhlch R41 |s as deflned above [0050] The term
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Protective G oups in Oganic Synthesis, 2n ed.; WIey:
New York, 1991). [0060] As used herein, the term

woOnetcos2et e” refers to a conpound that has beeaT/US2006/006094

nmet abol i zed in the body. For exanple, an enbodi nent of
the invention, Conpound 1 (Figure 2) is netabolized in
blitheaherohips whiches répRaned eadinhilliesosd oWine duratiomof ech C/A-
(5061] _The present invention also.in de t abal.ites
cofe el sTDOThTHEB Ve BEnId6 RS PEPERE LY ScFols Lo AH LS

| necl S Vinag.: Qnnghay 1-3
e R L S P s
(M09%§.r hifesod¥fis hRgipbevEnaR ¢ i becennaiglidriged 1O bopsh BRN
of A” Table 3 includes selectivity index .
e t BRI cOPORRPDTEdatp ol &3 hMsphdPfghe P(Y)-code chip

neabi | i d.s N - 1 |-bed
e L VR O S B S
PréE6d indang @63 rdsstitsathan fonipoUidsodss. Cilermodseexist or are
i nvention may exist in particular geonetric ar lies t
planace BirabawTs, hash s STHB] HEa YRy AR LBYpntion applies to
tﬁé)mntagwghat es all such conpounds, including cis- and

fans-isoners, R and -enantioners, diastereoners,
( D) - waperess SigidlModeloners, the racem ¢ m xtures

t hereof, and ot her m xtures. thereof s, | 1ng W thin
the scopel@fd ViglessRAxeapam Siehgld; i %ﬂ%ﬁqeda%ﬁ%hgg'?'i c
carbon atoms may be,nresent,in, a substiflgent such as
an al kyl group. Al “such isonmers, as well as m xtures
thergpfse are intended to be included in this

i nvention. For exanple, in one errbqgliéﬂent, th(;
conpdlistheatesinerhortarestisiBrali(a ¥eigrd 8T $18BHS (GMmaIrix);

e

The ol I somers I ncluded in
si@ﬁ&l@s)iimﬂi?mi on: [0065] In addition, if, for instance,
a particular enantionmer of a cQ nd of the present
i nvedts &a kngwasipetaed mtf:rfﬁrayceo%g%? Zap‘é‘?c&f) 851315'5%1 tric

n}sﬁ%:rn)g)hesi s, or by derivation with a chiral auxiliary,
&’e the resul ti ng di astereoneric mxture is
separgatsecscalatlot Veetaexirbipanging tothe acipdiandeds)tod thsr ovi de
the pure desired enantioners. Alternatively, where the
inteiferendessignal(pain®s a basi ¢ functional group, such as
am no,. or. an_acidic functional group, such as
car b&y54i?851 er eoneric salts are formed with an
appr gpsrids SreTpinaity sonagtbnatiagdnben signbhsetors,dbt owetbléy
resolution of the diastereoners thus forned by
fractional crystalli zZaeilan sr ‘chronat ogr ﬁi C means
wel | known in the art, and subsequent recovery of the
pure enantiomers. [ O066]s: Coheénisierfeaencesianghl ents of

t he conpoun d ribed a ' eh
ot neri3850) PBS ST Ettef E0) Colihefif o P RAIER (hED
sERAEERIpIRERR @EAdreRd bl €aefan{re Agnplithdoiotdolatioy tegbniques,
anal gesi cs), wherein one or nore sinple val ;Lidons o[f
vhids isiatnedlaficarraethed using beth B Va8 e Ls eﬁ PREer
the efficacy of t [ hiadige ' ith the
siedobFren By g g UAQRATP R W BUALISH - ol S % v
thilM @RrieP (. STRte NR1apFaeRa beQ shynal bempwtentds i || ustrat ed

in the general reaction schepes as, for ex le, .
descriVesed %‘e‘ﬂ@&fer@}“%F%Hﬁngﬂg%?fatb‘f?sortrﬂ%rre éigfggr efgvirgess
readi vai td h @lifanntL@aewhén @ed

5 geéﬁ%?gﬁgf)}%?heﬁgé@% éﬁ?%c‘?e us?lglé. In these reactions,
dotnrhisiglet Signplois s¢delved] the stabregeu signafcopwponeni(ss (i bkely fiom
in thensel ves known, but are not nentioned here.

[0067] For purposes of this invention, the chemni cal

el ements are identified in accérdance with the

Peri odi c Table of the Elenents, CAS version, Handbook
of Chemi stry and Physics, 67th Ed., 1986-87, inside
cover. [0068] In one enbodi nent, the present invention
provi des a conpound of the formula Al: or

. o o
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phar macoki neti c properties over the parent conpound by
nodi fyi ng the non-specific in vivo protein binding of

woheosmosmaund. The attachnent of the at | east BA®/US2006/006094

resi due may decrease non-specific protein binding for
sone conpounds. O her inproved pharnmacokinetic
a sB{u‘éll? ﬁgérbleﬁ)l tﬁéb yelt:aiee@ omfheﬁs(spfhegfralm}(m eerEh DOIEB?MS(S%
include solubility, oral availabil.ity, net I Sm
(e.abiikely rorsa eowses A HEr BYACHO TowkF; B PURAY B di ng
Lhe desi ' i 1 Y thOf gndl dBtec@t (4.81 &@ks
SUPRELL Gt ggC%gTé?b%%aﬁﬁela%él ficat |gr(1)n ofef:pr (()t gell n bi ndi ng
cotrSlaias)efdr tie vedakéramenpoeettrand dyis, compeomish ehepcep@taat i on

and screening of sgrfaces for their ability to resist
defgtien pt the FveakerSHBRLTHP B sol ution. Surfaces which
ar e &sinat A ih@rBARGL Bl QRuPboR Oty dudamitial uti on
are known to ‘one of skill in the art as "protein
envsimémn biid surtfedfoes fridhdhcer kmstile sgrrngpsFrendlpEowesseened
cto identify t r.ou . pr nt. i FNresd
ingiids Brpeot s BEOBIFRRGT HRRRB]S Sidls RAfEID, (e stSl AP
s@éj VEVidashif QhtetelvABEHe koRtveRe Sbisity toheqhidsardtachrthef
roteins, . Am Chem Soc. 2000, 122;830 -830&;
sateflitesiisigalsatherehy Soinjeniopr sgenyime he @PW}%W&F used in
Rel ati onshi ps of Surfaces that Resist the Adsorption
NagIEABPYt ei n, Langnuir 2001, 17:5605-5620; Holmin, et
al . ZEydlié BrérRéme SAlVEbet foaid Rethe atilitipnspei Aihostile force
Adsorption of Protein fron1Aﬂ$eous uf fer. b@ggnuiées
maydploy gropad-1aragspsehRis v ihy ngant gf conduyipe W AR
nol ayers i L@ ©bS Ricetver fis and
Wiyﬁlél % %eeaé,i on’h‘%&’ © Eg@%lglr‘tlytal{&?%\ﬁ%é I%ga%ml I an CeICI S,
sulsEpEIBLY th tRI0 Pddmming: 6336- 6343. [0076] In preferred
exanpl e enbodi ments of the present inventj
f unceiraRared BYPHERCY FATQTIEE (Gge D PIoRCIBEe PRSS
wﬁé{s%fsgg%ﬂ%bdaﬁ AR R gb#ged. an ol i go(ethyl ene glycol)
group”or a derivative thereof, an am ne, an amoni um
sal t Sel&IsfenferencaniVies]ess siganliinterforeneeithehowhsBhed3 Hsever
_crown efher, a sugar., or_a _nitri LU le
saRerohar. WaEaanab ae parhy s L Fa LR R Ry
\x}\?\t}% a hansmfee.msélf iR 8kenck tah 6601t vifeAQignakaranemitedtffonh
ich are hereby incorporated in their_entiretgh d
reslpesavi gt tyansmtef Urierfere malh agiedigpaaVigraen figna! received on
articul arl ffect] i ' B 8¢ &k
tfpeaHisarb g of oot Bilgl TRRAGHS SfinkfelAceenal
whora 1QBivek Ubgilésadse tememitafr. Sk interferones is anexiremerase of
groups which may be attached to active conpound
“wesaffird ligfsrfenentackbones to produce the conpounds of the
presgpt i nuent | ; -CHSIH fafmiG e EROYE dsedab
t he §&Q¥8ﬁp’gﬁ@%ﬂ?F&gﬂ%%#%%PQ% a vaﬁi§€|g essenti a
caaehhakivondbaskharnen siceivet torleclobnta légitmatesappraréng but
conpound, i.e. the parentconpound.. to.whieh -
el Rt RS 15 DR By SIS e Pap ol
SRR HOPY T LU M{én}ig@thtlﬁ(e%tem@ﬁ&e RNBe fodBsitonpaelhy,gndup
replacenent an r subtitution of existing non
régeaithitalf ralib aavigaientsigpabsp codfuses NV PSS CHIIVHECT-
The variab) e essentjal, scaff.old or S r.
Vigpuhainels oS REnLA b e aingreed B P B A
864 ki fs gp(gpoggggf_mg ﬁ?naq_caf fold or radical may form

coval ent nds wth the at | east one functiona
r esi diigheif BedbaRkboRELoPLE ¢ (Eersrallyethecdsrof gnbgselocked

bi o ILca active nolecul.es, | ' : :
ISoREL o 1 LlBRgeS G RS igtoon Biet 8 Jo07 Yl s omiteed
activity, include but are not limted to the backbone
structures of cyclic guanosine63',5 ' -nmonophosphat e
phosphodi est erases, cGw PDEs, e.g. cGW PDE5, as
described in e.g., Published PCT applications WO

00/ 24745 (Bunnage et al), WD 01/271 12 (Allerton et

al), WD 02/074312 (Allerton et al.) and U. S. Patent

N O NSNS S
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el ectrical charge.[0092] In the above-described
met hod, the at | east one functional residue which is

watb@mmaedit o t he known active conpound may be BCT/US2006/006094

hydr ophobi ¢ group, an ether, an oligo(ethylene glycol)
group or a derivative thereof, an am ne, an anmmoni um

ie. Sxﬂﬁe ou?gLE o BleS1ate gsctarmtiiraily eohaded vollta@monmol@d ds, a
a sugar, or_a nitrjle, qjngoa
oscd)aaire(MQﬁe), 2 firsardo el PEBITse Thg térsy Q58T Srmed 45 e
I COSI ol i f QdbR6
R e R A R bt
Filtbks RN Bettel 10838 Lartetativne beptfiliers/efiriar? erghetcase vwdan
nmet hod of nodul ati ng the pharnmacoki netic and/ or
cnmmwﬁmﬂE@@Vﬁan1c properties of a conpound, conprising:
at t f@glyzparrﬁﬁél%ﬁui‘s{tﬂm dchem@ ﬁ%@ys@éﬁﬁ] Has tar@t Rbsta
group, 'an ether, an ol |g beth | ene
$ abili

sulﬁtaylﬁallly) o@hobipouely aaquheas $1gm1$ q@ntqﬁ@qt e rﬂlﬁée then,
anmoni um sal t,

DopplegPhage adspAe gff;grs argh g&ég}s or@}? 11311‘;&?,}1?1?55 nt g%mngo
co%élgtléps f%rﬁnsggé@&f’tﬁb gfoceﬁoﬁa & @fﬁdoﬂ}esdcﬁ%l sybtem c&)uﬁhpmmslle rtee

or a sarcosine oliganer to a known active
nﬁ&@ﬂﬁﬂuﬂﬂod@u@qm&m&ﬂ@sa>@e®ﬁﬁ§m66W§6@ﬁd [ 0094] hi

gener al, d|n t he
cap é\@!"t‘%f‘tg’F‘()]ﬁWe c(g['lk d“g n%’éf%/%g%? ﬁ%)tg}ﬁ% % %(P @g one
1nc‘i’ﬁdef§‘aft@1eﬂfé{¥9 Ryoté, rerﬁn@QﬁEﬂW@fﬁ, 8look cotretioss,t$¥ér eof . 1 n
enbodi mént, suitable functiaonal Ee3|du§% may be
healﬁéaﬁcufacgdephymnﬁ DURAIAEF o RINRANAE JEBASPARH i3 %such
reS|d(§s for thelémabl|lty to resist adsorptlon of
cogiinaty S 44%ic| uding, but not linited to serum
pr otpedmifal 8REIIREE i@ ka]liesuperting eotmmalpy ot withig their design
Candi dat e resi dues can be screened directly by
Spanﬁgﬁﬁmﬁg themto a solid support and testing the
sup l‘él ggsﬂlrrge@ﬁ R ?ﬁﬁ:'escs'i A GRmmAlof 8 TG feveilvyr provides the
a

can ues are incorporated into, or |inked to
cirdaltBondcessanf to pharessihe stgnalfrom rat(él?%@ﬁnmgﬁ@fh(e(go Ao

R Sk i
dﬁﬁ |l e of a direct binding assay, inmmobilized
idate functional residues or nol ecul es
| n c o$1|@adﬁ8tatg A Laompufesolmll stgtespfantegaiodimens of (S receiver
abilit o bind. ser one T
i ineth hoBrRs i eHiEh SRR o Ras] BB S B AATPANerhe
inrfefinb RRhRYc SRV R IV SY l@a@%én idontifid Gies “tabelsd’é)n and, (at

serum conponents canh be used. 0095£(§urf%ﬁﬂ$ Lﬁ
leastpmoesird typivallybalhdbde pienals (Bietisreas apga U Sn
I nown ” a b Pgdel onal
oo it Pp” 8% Moy Ea B o haop T8l ARfGres HATS
eRiERENYS D(Fbpﬂ’é’r%lﬂsé] aEslfstedart vsnymfmﬂlsm aasacd@éahkr wagei n
e.g., man et al. Surveying forSurE s. t hat gﬁﬁﬁﬁt
(agneomoogmp@ﬁrr@fltsp%ﬁ%ﬂ@ asg m @reeiﬁ
8303-.830 t Yt be within 1/50 of
D@P%@E?ﬁ?tb é%@?%]ggéﬁgﬁPgﬁgﬁ@g§H§%§Surfa%gg1?%at o

dﬂg;lst the Adsorption of Protein, LangnU|r 2001,
5605-5620;  Hol m in

t hat
Resi & haNbH§B§E¥¢F@o%ﬁ%ogé*ﬁ%ﬂn% £ 8%% g? queous
Buf G &R stgid] (S L.elnanyephaae .
<) e L AR RS Rrarlortidin e, oy o on
vafue Pratveenthe aade tdseltAdhesi on of Bacterial and
Manmmal i an Cel |'s, Langnuir 2001, 17:6336- 6343. [0096]
Upon identification of a functional residue which
provi des such protein resistance, one of skill in the
art will readily determne a stitable chenica
skel eton or backbone of a known biol ogically or
chem cally active conpound to which the functiona
resi due maybe attached by either substitution of
functlonal group of the actlve conpound or by

o g, o oy

Y I
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wherein R5, R6, R7, R8 and ROmay be H and | ower al kyl,

wherein the | ower al kyl may be substituted with
woaabwgesi23| ower al koxy, hydroxy, CN, NO , anm n8CT/US2006/006094

acyl am no, am do, carbonyl, and al kylthio; and R6 and

R5 together forma 5- or 6-nmenbered ring, or R6 and R7

t oget her for ﬂE@MMARﬁmpmmvmoms and R9
together may Wwrth the nitrogen.to [

whi ﬁh he }_5,3{ ar.e
at t Athhgrestuirinyention ipe signahpressssieg wehgd and system ey 4.
rec&cg@rénﬂt'[e&e%ﬁl}tgaﬁet ! 09 %Q]?’ dan rﬁ&@%%&l\%’f@@&é&%ﬁ& %tlh’ié"e

es to the af orenenti oned

ledTBinB@dvirdM8 sRinalsiad We$l ab ngitigle,[@AAD @pd/bnreu:lm’vteantqrfermg
enbodi nents, the present inve

ti ?n re{) gs to %he
wizdlens sigaalsi Jhe aTeseRtHBYENTGA & WP capls 0 3 O EG7 L |
?ﬁ%t‘%@heg ég gaggésg%gtsﬁ‘uctﬁféﬂ Vﬂf&&@ RignhBVE i hthé ﬁit@tfﬁéndea'o

I'ng the pharmacoki netic and/ or

beﬁ&@bﬁ@b@ﬂmm@cwdaombﬂgled)fe a mmf@wwg WhRRFEISITE e
conmpound has, t he : har mac I
kr@w@@pjfl B Be §1g}qlate<i)[ e"lﬁt"é(ﬂrgs pven(g carg?na?éﬁ){e% elgé ied to a

her
liReladia @I@cnb byviggieofedudingfor
br%}fs 1%hv\l;/elnjrr Ogmu(ﬁléagb\gg? eseln , gnd Iowelrg a(?ﬁ(m

cxolnpteeiPS  GEONAGS arsl Ggllco) AT Fodrogiulansiang No¥adina

Vq%lg{( &féﬂte@%\ﬂg eapgﬁtfg%ﬁ nal %Hﬁtm@ﬁﬂe%ﬁg@g‘h&l? hé?&ﬂﬁ fig BowERI €

ngygr@ygr%e (dQSlgﬁardeﬁtyﬂest ahethadt thy Itﬁtbnferpnmﬁprl si ng
ttachi ng 4 having the formula C ,g\ﬂereln R5 g
ndR® vematid,RSveRY op ehikpesknand ivibe reg)quip} or igplatiesn of PRE lFétﬁ&’f‘ s
al kyl m%é/ be subst ituted with hal ogen, |ower al koxy,
ntﬁﬁﬁ’%’iﬁ?ﬁ NOZ, am no, acylam no, am do, carbonyl,
and ﬂléﬁiﬂe&éhlt @ivedtich B@loﬁ'ﬁﬁillﬁ&tﬂmgeidl‘te ANy BEQUERCS 0T oF

6-menbered ring, or R6 and R7 together form
v heina FORERICADF Distet BT T pired Wit

a Bk O1ER ¢ g%@ﬂ{l&ﬁléshﬁXdl%ﬁﬁmﬁc?t@iﬁgﬁ%cf PRI Ry L1, L2,

mis 1to
Lesharas’s FA ane @ GLOmmbDdviatipo Sagdite Spistemror ;ﬁlrpNASS

nbodi nents, th t
CaioParivne MBHEB RO e oA BITERIAER ) fas
Ac!?{‘s ft’sgwt& TMA&%&&MMH@QA@MS B3TBMA] ndependent ly

romH, |ower alKyl, lower alkenyl,. and |ower
C@hﬂsy/mhulsmmer eDnCt’AneGOIdo,vhﬁCl@tpkypde rdinendes Wé’ﬁwn and

b L o PP ol g by formee
c?gté? Qr Fmt@des Nfhd 8 GREPaughRADEDY |methmld iadlkdihg hi o.

0109 certain enbodi nents, CE’ g&esent in en i on
Diffbranes GRS oHeGERBselaren (WHHEP #8470 a0 GHEFEPaTe

ST I SR ok B

om H and | ower al kyl,
SHbereirnWiAReS, L ovslrAreh ygnieattibe Spgeman éJAAlS ﬁ]@@l@qaﬂut ed

wi th one or nore hal ogen, | owe
(NOBtationfryi Navw@VPIaQiVﬁléaY 3746 OF Egm#ﬁ SH ]gt‘ﬁ\éw t hi o.
0011 t odi nents, the present invention
4 g% ygtr%tél %Jf%}%‘g%nt i oned net hod, wherein the
conpay Bﬂe b@asodinent, m}umpneaenem[vemtlmqwtude&:@p feliqwing steps:

Srbodirent e Bresent LINentl otk b &% hiddb bt
”%%HM% @EE a Qbfifﬁgl@ﬂ&ﬂg %@I@sﬁﬁgndl@oﬁtpvl@mg ieformatio

112] In certain
(@ndsdiniren far, eat:lh ef the eemﬂrtss sm@ﬁtfﬁmcﬁﬁ dgra noglelipgdata
af orenent j oned ere
iREICHYC: J&Lﬁ%wqtéesatrr@%wrs o kit FSpestive signalmodeling
having the fornmula Il1: [00113] In certain enbodi nents,
the present invention relates o the aforenentioned
met hod, wherein R4 is
2-nethy|antno-2-trinethyl-propionanide, to give a
conpound having the fornmula I11:[00114] In certain
enbodlnents the present |nvent|on relates to the

Y o, - A o ~
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can inprove the solubility of small nolecules. A

sel f-assenbl ed nonol ayer of thiol nolecules termnated
woi2ods/oozd2ei mi de groups is formed at a gold surPatmis2086/006094

set of small nolecules with thiol groups at one end,

and groups that are hydrophilic at the other end are
dtatalernpmemaog bathtip phiss and qbadratuys eompaienis®f thyet ween t he

nd rrallel m de. The set of nolecules are spotted

°8ﬂ?%x@ '4eS%° My distinct regions on the gold surface to
(OpLAEQIng M r3presantAfonHFlyesntb @Ssubﬁ)abe hedubspade bemge t he

sol ubilrty of a small nolecul e. f)lets of both pol ar
or@ogonalmmye m@nmwr@m@m@%@f@t leags Ong Figny QSQ)(ﬂfI ds

re then The
LR R R RO L BreTRRe Sollfeidme e
rédpemmagﬁat eddelingeduedfog hl&f@gﬁal(@f sotaine thaer Mypame Ingtga
goni oneter. Al ternatlvelﬁ:ﬁrnpt he We“@g;'['tj
q@arqrth@err&rﬂ tq 3 FFpFegeRfption of Anoice sighal{Bok q ﬁé@ &’“@h’éfn cal
g@ﬁgp can be determ ned by neasurrng the area of the
ace covered by a droplet when viewed from above

&mﬂﬁg é:fé@ﬁl@%n?sﬂéﬂ &) ¥ Adquitk elekigha0R);8fng@ of small area;

I'ow contact angles Cover greater areas). The contact
(@ dfted abfuidng theylghably, de@tthindepethp irefsamitiondfrdn clitesigad |
group is inversely proportional to the mscibility of
Hshat chem cal group with that |iquid (solvent). For
exanpl e, a chem cal group for which water has a high
cont alde smgl eromemgremhoénmrésemrtrwllﬁpetfweﬁmfreé&@

ch as I er
ain%J ha, SR ﬁpltngr%? wa %dt uc ey f%@ﬁgéﬁbgﬁ yltgl\yi/\gltrgc a %rral I
THeligeeition cEoméafeRIwork viththemosahntgimupciretundsiand wat er
has a | ow contact angle when it is esented at the
a@mnn@f@@seds@r@rferggcec@rtt&aﬁyn teckyargs, ehxding ghitipletenmasy v
i G
Bl reinas, bt prb it s BEAAR bk
adagrivesnutlany dossmes. oMae lbmbsdinesanexh weouhi vdlltlyvarmus gigneht act

| f , i
SOPLIBE FreTebrnlidis AT RO eBrEy o i eraiBBoach can
IHﬁ;rrHécﬁgtetF?e ﬂo}“@ltl? sh ?hﬁé fia6dbald s&RpIMY (elgt Yqullrature

em cal groups used according to the invention.
spoPliag)] avkl leaodpass spapbngt er f or the ability of a small

| ecul t h | is | ogP
wher dBTES iR comErohE o PR ARENTT O 2RSS und.
réﬁb\ts@m@tlwgnatpﬂac\é@t@tecﬁh@eg of el pr&seaOmbationang! e

a surface presenting chem cal groups for octanol
mn@rmaier therefore offers a rapid, enpirical method

L o B B AR i

%r@ﬁtﬂ@ﬁ@ﬂ&ﬁ@ﬁﬁts@‘mﬁdﬂﬁn&ﬁ |b?|'bteht1ﬁg/albkn(8mhlgnm bempt es
can be addressed in this net

neasuri ng
foptheguirentirgprnsl 61081 astinigrsrease enffl ualdang the %s(mtqq%%ref)
valent to logP in this case is | ogDh,
r\ﬁi\ﬂt&%@%ﬁrﬁt@ﬁ}e di stribution coefficient, defined as
Thhaothat ¢onfighiratibe, which of subbp!tlmaimtmmwea\terr cohsingfsteally state

speci es of the coppound .in. octan t.o the sum
Brien: s &rsmerf@sfarrmag%avn@ e e ef i er

I@;r_fst‘ﬁ@ ?11{11915 Jlgfgﬂi?bt tis "ﬁﬁﬂfeﬁ%y%ﬁx%\ifaﬁ@nﬁtcoﬂétfaﬁtﬁﬁ ent
ere ore of fer e possibrlity of an equival ent
ﬂaasmrrfguramoh@g:oder{eﬁome Te thatriwid withgoinbealgdef ul to

screen, c ndrdate c0 nds for, their
dbiter: s bomidbak S alo drr eShtAg anag ok fatder s
‘%‘e{ttoh@leﬂecﬁ uifédsdn®d ance to such transport. For
npl e I's well known that pharmaceutically useful
antr -cancer nol ecul es may be | Pmited in their
ef fectiveness due to active transport out of target
tunor cells. Simlarly, nonolayers of brain capillary

endothelial cells have been observed to
unrdrrectronally transport vrncrrstrne frontbasal srde

a - Y Y . ' .
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ani mal species to ook at preclinically. [00134]
Simlarly, groups that resist nodification by other
wehem®9s72enzynes that cause the reduction and PCT/US2006/006094
hydrol ysis of small nol ecules could be identified by
exposi ng these arrays to these enzynes and readi ng the
ar r aghettscanindeddinan Meve Snomper dffadtanteges siepending on the
conj ugation and synthesis by Phase Il enzymes could be
paridaar copBgumiioixposi ng the array to the enzyme and
co-factor e bpdmdMa: the
[ 001%%]&’ @’%3 g]Brcg%mlgﬂg é@gheihgbﬁis@hl&%nggg?ﬁ%r% ashi on,
pdrieulstrhdioanyiptiay sigpg tios ¢htrasulided Farsaampls, thedresenty

dangero dr ug-dr i.nteractions that.m.ght incr
ink pROPGAT O ARPBTSRARY SBHd PRI G pRip T ool GRE L.
LIEtNeq, g3 et MQ‘Z GORRBbN, FRAABOhHIEY toBhy pseuliouatdionn

exi st hg ugs (e.g., aspirin an antl-hlstanineégais
mimbar §PRN eddeo(e.ga Gaardeabasiuisitien €UAD aede, PrecishERY esefss ed

.0 a CYP450 m.crosqne, m xed w a potentia
hilw@fyalﬁémeaangﬁbe ??P&'?@PS@%F ‘foéi%‘ngm the i mobili zed
Mot i §&oRf Sralitdaihvaaby Zedivesi dqgiphhd RithMB. enltfodirhent tof site

conmpound interfered with the netabolism of the
injvemttstyi dah b desistent e nesy-favintesfyrenge Aneiyiwgspegitlcases ivel p

Lndi cative of. potent| .jAteractions. Wile
sqlﬂ}r%erge%g}g& Igulé% %tt%l lﬁ%@]}e&% Lé|gérl1 ?%nlﬂ@hdg)‘ ‘cat egory of
i dentrivid i thig i6VRHbE 8in ghminpe thondcepityte dRikpiae oy phase of
it does showthe wide utility of the surface.%hray
theprrisa of theTaserfering sipnale. 3ERus It & PP e AHUGALRIL IS o
. format. ident i f CYP450s are involved in the
uﬂéﬁ@%%?%@%%o'ag&%%g |CE?3r chem cal group. This
i nf oFo®tth, akis dwehtdod emcbet wed @sthgmid Mignsjraoed td oisting
particul ar suh-po ations with ceytai tati I
N R At AR CER GNP S
' IS8 rhBEYorR! SolXh&setadgehtaion BidlaRGing
b%ﬁgéagggg%éﬁ%ggﬁzfty ﬁbuﬁa thgreforg'bg&benefycial in
systipnopionglesangngrinfeowkion, th heesens [inesifipg caneledn Fagra] part
thod for s rqﬁning the effect on toxicity of a set
ophe H@%?%%P“%FS P¥5-"Sol uti ons of the chenical groups
are sp@l ed idReHeH isTally Eblﬂ}lszs[ti@YéSwﬁn sacipteaanReceiver
substrate. The cell type of interest is then.ggﬁosifed
Aaxormn s Shtagiaty MenitprigdRAIMa yechnywes RAGYL RipYideq ety
are the eclr t t ; I &Y Bis el
bt RO SL REL SAREE, Pkl e G BF LR LY TRBH Y S
cBfbynik&dl. SHRNReidus RATMnechiqles laid 3l bdsed he sovb kind ofislf-

that contain dead cel | | d indj 1 hat
corsueNssaPek ST BARERI (R B G| 1 PR B o
rco%gfédhh&%% [093%1% toRl, 00§ BRLNIRS RS Bdtectlal AnBRETAR 6
FHVER gvi des ﬁ%

i ONn provi arhaceuticall'y acceptable ~
seeNRash tidanisy sl :emoveitp faudty data from the navigation solution.

therapeuticalIy-effectiwf ano t.oﬁ.o%e. r o ore. f the
ASSASIBIBSG Prep i TRreBemads R Tigha! T IRer B RY B not
tén{nhmvﬁ.l@ Gl cﬂeﬁéc‘ﬁﬁ{g %ﬁ@g&‘&&ﬁﬁlg%w jaR@Ein @ emangath Bipaels.
sho I'n the Frgures,

formul ated together wth one or

nor e Sikehy fhixcieudritioalchy makse egstierbhe gatintyTeeqivers Hae 1qbysisy
.and/or diluents. escribed in 1) -uhel L the
ipRaFcS G Ea e RS R e e ol RESR BT« g figasion

&s SREGhRIrbYestik lehatas. haditadally)ieaiboainiears dfithe
JEOIY% %r ﬁ@qﬂ#a for%] i ncl udi ng those, adapted for t%%
fredehbinvergion(cai boe&fectaigh wied ORARRIGA OF figitaksighahy, and on
drenches ugous, or non- a : | - terf: :
B BERER o RO TAE BN GO BRI AMIE R (interference i
buccal , sublingual, and systenjc absorption, bol uses,
powder s, granul es, pastes for plication to the
tongue; (2) parenteraladm nistration, for exanple, by
subcut aneous, intranuscul ar, intravenous or epidura
injection as, for exanple, a sterile solution or
suspension, or sustained-release fornulation; (3)
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salts and the |ike. Representative organic am nes
useful for the formation of base addition salts

wonadewder2et hyl am ne, di et hyl am ne, et hyl enedi arRCTAIS2006/006094

et hanol am ne, di et hanol am ne, piperazine and the |ike.
(See, for exanple, Berge et al., supra) [00145]
mnﬂ ing \aigdnstssnav'@atjbls sighady sich myeiferondecamntbs remoedd as! the

ot el Rt Boqtistch ARERRRA ORGSR At egBRiedh the
SRl 8llleRendl | avoring and perfum ng agents,
preservatives and antioxi dants can al so be present in
the cionpalsi £ imntipOT crEbedieg 8soRvare, irmare of ot
l. |
rar'ﬁ?nsagr %%1 &éts I%xgﬁ(l?rg% n?JSeresuc %)é{llggl%érrogngtel‘rllgpdgvagéz

eRislt ghe gmem pedfrms®uy thw preseut fn&élﬁlons (Mbltém/er
met abi sulfite, |un1sulf|te and the i

Séb$taf§@ﬂlut§ilé>f%ﬁ?§$16&l3%¥£9ﬁ@ by fginyentzonds ﬁﬁsbP&Cb‘éilvmthlatﬂte

e T

chicpitsg etol)c efhratihg thended Fue progdeemnamglsucB)hardyaae components.

RN e s L Rt
etﬂgﬁﬁﬁﬂa{t lafid Q%hﬁ’starﬁﬁﬁ% Bﬂ%ﬂa&é‘ﬁnb({(ﬂﬂlﬁﬁa]re 5106 Wi‘tlhﬁ{ ih@ @éoﬁ?:fof

present invention Include those suitable for oral
thapmbent tropntae. (i ncl udi ng buccal and subl i ngual),

rect vagi nal. and/ or rente adm nistratio he
f or mirtie? St NG PEIAERYESh 61 R cEb Sv o i be
a%ﬁ&@ﬂtefrcf)rﬁ e fme dé@ﬁleﬁrd%&@fp‘ﬁ@n BY trRBeRBEN 8B odRldnt and
nown in the art pharmacy. The anount of active
fh%gx@ﬂﬂﬂﬂﬁn&ﬁgéwsbwwwwé conbined with a carrier
material t 3 | vary
dependi ng ?p@].éf bg‘ishost Lg’!bﬁg%?]@w&éar ticul ar
node THe iawditioh ill deidestribdd & eompuintion vithahe ¥&ompanying
ngr edi ent which can be conbined with a carrier
digi¥®gs:al to produce a single dosage formwil |
gener
o odu gLt 1 s ARk i RTBeRR M Ehline.
Matohkdefilltqrang is ehetmethbd Bsedrip unist varhine@iay GPSrreceiadys ptodﬁlcdd

r nt to.a nin i ne_gercent of active
tgﬁiﬁé’r gﬁf‘%ﬁ‘f‘atlﬁﬁ)lé(ft ?%ch ‘%/flg?ﬁl%\ Ut 5 per cent to about
70 pelﬁ DLiludtReds (RE ﬁu%ea&l iMteHERALARAY usis BRRogoRAL O

about 30 per cent. [0 In certain enbodi nents, a
Iﬂqeﬂmhmmnannaﬂﬁmg@R@sesdat i nvention conprises an

exci pi.ent ed.fr h rou nS|st| of
oyol SERE A SRS g B N0 8 8P b P, i ng
p@g@ahgﬁogughmnblle acids, and polyneric carriers,

pol yesters and polyanh drides; and a conpound of

€. g.
the prigeredtillisiasesta generic digital GBS Blegkisbegramivish amMatched
ned mul ati on renders orally bioavail abl e
:?%@%ﬁggpkgagfrpﬁgbpresent i nvention. [00149] Methods

of prRgatisigusthesanliRrdive piditreas dewmias Inﬁtbﬁ'ﬂ&rs
i nclude the step of bringing into association
conpdug#e &fﬂltlﬁ@tfﬁrae@effﬁdurerw&%%wwwet%alkafrqniC@»r

Sggeﬁg rkgﬁgb%ornula %%ﬂgggggggrepare%wkg%§§g? ﬁ%ﬁélﬂ

chnghel it arrrmmfeyeﬂae répgstaiy GRS 1ecasaan Is‘&h(ﬂ}os’tata o@exraiponl n@“hmf
the present jnventiaon with L' uid ier

RIPGS BRI CRBIFS &nfiqediin a digitabpeRy ey %4,;2 ap$ a portion of
tfgf&t%ﬁ,e Cé@ﬁ '0691 t B89 GHEeurd £0150] For mul ati ons

vent | t Ie for oral adm ni stration may
be in the forn1of capsules hets pills, tablets,
| ozenges (using a flavored bas S, usually sucrose and

acacia or tragacanth), powders, granules, or as a
solution or a suspension in an agueous Or non-aqueous
liquid, or as an oil-in-water or water-in-oil liquid
enulsion, or as an eI|X|r or syrup, or as pastilles

g, o o o, e
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WOQoBrinsi2ag,

m xi ng one or nore conpounds of the invention wth one
or nore suitable nonirritating excipients or carriers

gl ycol, a suppository wax or a salicylate, and which
is solid at roomtenperature, but liquid at body
t enp®igataI dhandies bﬂebfemampc;hamndels ofrietproposedhmvertiddnim or

vagi nal cavity and re se th act i e co aund. [ 00158
For milE8H§ SHIsEPies AR © SIbE PR B taRprocessin

cﬁﬁn&ﬁglﬁlgﬁﬁotﬂw Bad P?id)moﬁb§§r6 ?I’dc@ﬂseé' so include
pessari es, tanpons, cfeans, pastes, foans or
spr a¥igduos h@ﬂthteni& mtmh]ogwrfgr tha dnferfarencePebsascear e

rfPnd s e R Sp PR RO fasr B eV O o

a COmpREN 1 Howdths comYSNédiOthat Sl Bedeed VIR Hize HRyOMA,
oi ntments, pastes, creans, |otions, gels, solutions,

Spaae ehdprepand thotestiaet for steady sigte pparadegipodnd may be
m xed under ster ég;gggﬁgtbﬁgél&lpﬂoﬁ
phar maceuti cal | y- nd with any

preservatives, Ingéif@fesice Pliti tﬁﬂﬁTécﬂmi(me/\hl ch may be
requi red. [00160] The 0|ntnen%f past.es, ans and
gel SWI@&FR @PerlfﬁlﬁSSaﬁalﬂqlﬂ\’éQﬁi tne drcripbon BrsERh bt

ljelfinf’c on F{g&#oh%gevegl)gﬁhﬂ 'aﬁ@ﬁﬁedl%&l g%%riaﬂ 'Lmﬁ F?fé@hander

waxes, ’st'arch

“Maacglad Snbipace Bletewtons e IRIER Tyt |Sm1 PmoIS)Peﬂ@J rﬁnél46 -2157,
gl ycols, .silicon bentonites, silicic a c and

Sheriet 169} drcorpraten Filly bageip e reiBtencppdhisig hihsndhé,,

nRRE YR RADIEAR B is ulkAAH, ttﬁe‘lﬁufo?mﬁl ﬁ@ﬁ%%gfup fUM‘P’) $est
I nvention, excipients such’as lactose, talc, silicic

farcdetkctial unmmbmldstyﬂomﬂd\ehllaﬂalectmgmmtnblamneﬁoahﬂ is given

bgplyanide powder, or m xtures of these substances.
prays can additionally contain customary propellants,

such as chlorofluorohydroceﬁﬂp and vol atile

unsubsti t ut ed hydromawbener—eﬁga—as but 43k and

propane. [00162] Transdeﬂhﬁﬁfbiﬁdhes have t he added
dvant age of providing controlled delivery of a

ihﬁ%ound of the present invention to the body. Such
dosagg , o4 1% FeABralGed BRI FiD0keét Agmor) OF 6P &/, Siertest

t he co%pound In the proper nmedium sorption

enhancer s peavided 5 rbe isife deteaninhgy whatkertthesighalxd Gfe. tthe

conmpound across the skin. The rate of such flux can be
cont r ol | edaigyt sgnaheis ppit @f/tlmcnglpasmﬁlgmé snMee spesdfically,

e o eresiahReRfiat iR f sl PP ERE,
oi nt nents,agglq)ggﬁgg(d&megg QR .nd the |ike, are al so

cont enpl at ng mnt In the scope of this

i nvenpi or(sT 9P ]s 1B artHBERL profkticOORasor inattix bt Would
i nvent’i on suitable for parenteral adm nistration
conpri se asle A inpor ddpooipaunaso dfe sphee spamestt hyothe icolumns
conblnatlon\Mtrlo or nore

pharnaceuﬂq %ﬁﬁ?— eptable sterile isotonic aqueous

O PALPO POl ok A8 onsf hAREESh B0 HARRN BEPAB R ke
reconst i { upadoiihg pasd@&l Shid me%%&q?m@ thO B3lulkns of
Just prior

di spersi ons use ont ai n
sugars, althehmtr papt¢ridiculatanss, buffers,
bacterlostats solutes which render the fornul ation
i sot ofiPiHth H h&s Bl iseanastix whesq qql@n@rv‘eﬁpafl@@iub%ﬁ% thgt

suspendi ng or thlckenlng ents 65]
sui tabl e FpUEEHS %ngﬁﬁﬁﬂglﬁﬁvﬁﬁg

enpl oyed in the pharnaceutlcal conp05|t|ons of the

i nvention include water, ethand, pol yol s (such as
gl ycerol, propyl ene egcoI polyethylene gl ycol, and
the like), and suitable m xt ur es t hereof , vegetabl e
oils, such as olive oil, and injectable organic
esters, such as ethyl oleate Proper fIU|d|ty can be

o o o o o oy

for exanple, cocoa butter, polyet RgraI82006/006094
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[00177] A physician or veterinarian having ordinary
skill in the art can readily determ ne and prescribe
woOhere@bsmst i ve anount of the pharmaceutical coORPDAISEI06/06094

required. For exanple, the physician or veterinarian
could start doses of the conpounds of the invention

enpl oyed fhfoddegmiaheareik Headuceomposiltinveetbr, tierefos

| oner than that required in order. to achieve the

desired tGeedugesipiacolrr¥ecteid Willadual |y i ncrease the

dosage untid _the,desired effect.] ' .
I oRneraC @ oy v ertafy ibiss o Shbr R B Vg
invention wll. be that &i*lB‘jPl [ IS
the | owegtf’kedac}glélpgtf %@3’{?@@% gﬁ%?%e cge %ﬁtﬂﬁ er aptél%?g}ms
effect. Imhe maupf Gective dose will generally depend
upon the factors described above. CGenerally, oral,
i nt r Ryenbud,; is Hterathogehn preientionopemior apairis v takehadus
doses of the conpounds of this inventigp éor a fth
patient, nperandaseicstsit antrethe sBRCEAPRMICS Y|t &elpmns of the
effects, wll r . bout 0.0001 to about 100 ny
per kil ogling%xcﬁeﬁ%% yﬁl\[ﬁg@gﬁt per day.[00179] If
desi mRdy of e pedjbaiins ue: itlasttayedlindég &¥. Aheardst seve from the
conmpound may be adm ni stered .as two, .t hree, fogr, 3
figurgthe subspasie JGrereenengs wabe deiReHATSTBIRAGS SOF AP REFS S B
co%Pe@é&R{s SR iht%h?fe\ﬂ@é SutlsDARUAR s ph s (daY thOREhAE ihtkrest
I'nunit dosage Tormns. eferred dosing is one
subgpacei<3Lr. alliecointepferendayubsp@@1spals angpreseniptionsofpmedir mroge
for a coppound of the present, i nvention .
solerir e Bpaa iengh and o SR isETnef Boliuitias By
QR {oRMRT MRE 8ishhICeY réfersit/h@épredentation of the
S%conp%%?%ﬁgﬁ?gﬂ[00181]@#he@ténpgundslgccording to .the
compesiteisipnalmegeived bythmantenad and theaghsnace 8PAts AR by

SRR LB B LB s 2.
r Q&@%ﬂiori o P RIJIETectas BaMLthe HEtectmanbsiace, wiedl isamthogonal to
RN G TN TR TS
thehintehiersoapsubspacg buhBPHPERRFOE 1

ne or _nore.of ft i ec i onal
oG858 P A YRl TR e, et e s
oPBASBRC eltiel B3V E tesaesapt @) hes thanddiosal (bedefittthateky

and/or diluents. As described in detail below, the
ppifammmce istinvalant torposiagabyrsscafingsiad ypr-e s@HLIIE XY Sn

b Lally f L at Wl ' '
oG SoR R PR s MR SRR oS bR R et
Fijdr T b (MED) 18 petfoasl Mol bwhigi compufationexanpl e,

drenches (‘agueous or non-agueous sol utions or
' = H Q)
suspensi ons), tabl etss Hbgh uses, powders, grantftles,

pastes for application to the tongue,; renteral, .
tadetermive ifthe signaltfdis BRERHING 1-5y8’§§tﬂ?ﬂlc é’ﬁ%é aréd present m
I.pt ranuscul ar | WaTRCTNy| &Snt hoknti
Y égﬁ%cleg(?s KR8 ?)hﬂéﬁgegfg | og%%l]re 5%03(2 p;l:aﬂr%g)iro () t o) pi cal
iR dsCahipating hotn-exanlized vasion of Heaatiorod Htabbas the form of

oty ok e R o RS v R T
: f 5 bl i [
lﬁﬁ%§§$ﬁ§?65§pocrean]or oam (5) sublingually or

ocularly; (7) transdermally; or (8)
nasalNate tHad (itB33re Toamalemtiv termainveoth the denppirgiereand: o

enconpass_al so prophyl axi s, .ther.a and..cure. |
RReTHaK Aty &i bf%émteﬁitge f‘?flé’&%lﬂﬁﬁli 1Si°§1ya%§o%%ﬁl%&ﬁlﬁrm
arﬁ?%j %gnbféﬁlble{?édr&l ﬂﬂ% 'fm’c;vﬁﬁ% rdaBordaITh b GHtedéss REUTRRE’s tALKing
otherr mammal s such as equi nes, cattle, sw ne and

sheep; and poultry and pets in general.[00185] The
conpound of the invention can be administered as such
or in adm xtures with pharmaceutically acceptable
carriers and can al so be adninistered in conjunction
with antim crobial agents such as penicillins,

cephal osporins, am nogl ycosi des and gl ycopepti des.
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pol yners of at |east about three nononers, such PEG
pol yners consi sting of three nononers (approximtely

wasWehas2ens). [00194] O her hydrophilic pol ynmecs/usmiosiocoo4

may be suitable for use in the present invention
i ncl ude pol yvinyl pyrrolidone, polynmethoxazoli ne,
st@gﬂl | Y&t P%sh@g(EZbJ anéﬂmr Pﬂdll)yllng/mn:) )r?ﬁ theopmhasmidamaswaanﬁ dignal
ol yrmet hacryl am de 0 i me
cApnaoREE G GEr PR SnEal SR PSP B fedish
opﬂr%li%ﬁia%}ﬁ% QY Et?&llrdo'rﬁt%%gnts QKRN !:dihtﬁ&{ehﬁllm of Fig. 4

I ment mul"ati on of the present invention
desoriiped Issain delovo c ohghditionslly, moicqwisition s¢amenusias farrsaparhe

Gsotsronsb iy st 3R or PR MR RRRA gion,
est erI‘ﬁ LMY @%‘la 8 %}U%g Eguﬂﬁh?%aﬁ%@ld'egﬁﬁposed as follows

ponS| oxanes, nes and co-pol yners thereof,

cel | ul oses, polypro e, es, po styrene
pol ymer s of | actic ng ﬁ% g ycglreggcrd k%

ol yanhydri des QFf te 1 ut i gcvaci d
Bol z(val)/erl c achg? )yéglryk/'?f} | co at2)¥3g5act gr? a
pol ysacchari des; progﬁéQéruQQ& h gz mbpyackgs

res,

pol ycyanoacr yl Atled | end

C orJoggg% 31 fgﬂﬁ ro?ﬁle nu%/e%tf? 6{1 rrﬂ R ahgge,lg@latton 7 implies that

WC| r| ns are CyCclii1C Ollgosaccharl consi'sting

a@é%ré ent bf 9 s §pegdteu:@§sy {2 thiSn (Géepg'ﬁ a’edThyreblleisGhaek
.al pha., .beta or .gamm., respectively.

s@é@é&@%&ﬁp‘u&s yW’t)h Crugy, hb eAmShat ighptiliedeo thvi degmatiiey is
not known to exist. The gI ucose units are |inked by
néinP1Bed, IwirOHeGR s Al £:itiBR R is A" &) CONSESItgiBRee, Bl frosent
chair conformation of the sugar units, all secondary
iVt @xybodigies ﬂmcohﬁmtdﬁoﬁs povaledan ¢hel Siestoed Foredbnders i 924

f th whi | th t
ek cited e 6B B e B HBIO SR S eedhE ¢ ho
t | f 05
B ERE R S PR form ROt M hesame o
Eoﬁlgg grPaY 5116\9 tldbASnAaRr BY HyeRpab t6,be$ @d they are

|ne drogen of atoms C-3 and C-5, and by
et he n&cbotdmgixy@@dﬁectmhéw camuow besvriicndine cf@ﬁ‘p piadlat fon

with a v, relative dr 9 hobi ¢ conpounds,

Ednatiqndt- gﬁe ’feémupg@?e&ﬁt&%l O%Yi %¥%P &P onpounds such as

17. beta. -estradi ol (see, &@y van Uden et alc7a)Pl ant
Cell Tiss. Og. Cult. 38:1-3-1 13 (1994)). The

TERSRhEXBhAI T istRkREdPrakat By Y&y deseclicinse appreprintdly ons
and by dr ogen bond formation. For a general review
defingdares @ﬁtstry of cyclodextrrns see, Wenz, Agnew.

%5 ;r:l%ega ﬂ@ttn EH% Blb%%ﬂe Qre &f %ghlga?p@f%g(i at%ogﬁa) M ve

derivatives depend strongly on the kind and the degree
TSV TWSBsti tuti on. For example, their solubility in

wat er ranges fronrrnsolybUerpe g. (8)
triacetyl -beta-cycl odextrin) o 147% sol ubl e (W v)
HyQedmgt gcxel odextrin). In_addition, they are soluble
I'n many organi c solvents. The properties of the

cycl odextrins enabl e thejcomipol over sol ubil@®jy of
various formul ati on conponents by increasing or
adeteesinng atdeadiction Mstidiimilat 4. th O@vesfiiondl necivestest of

cycl odextrins and nethods for their preparation have
Hsmationid dcobttiaed asfgllowsanpl e, Parmeter (1), et al.

(U.S. Pat. No. 3,453,259) apd~Ganera, et al. ( ij S.
Pat. No. 3,459, 731) descfibed”el ect roneut r al

cycl odextrins. O her derivatives include cyclodextrins
with cationic properties [Parﬁ%&er (rr), U.S. Pat. No.
3,453, 257], insoluble crosslinked cycl odextrins
(Solms, U.S. Pat. No. 3,420,788), and cycl odextrins
with anionic properties [Parnmeter (I11), U S. Pat. No.
3,426,011] Annng the cyclodextrrn derrvatrves mnth
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[ 00207] The rel ease characteristics of a fornulation
of the present invention depend on the encapsul ati ng
wort@rozd23 t he concentration of encapsul at ed dpagusam6/006094
the presence of release nodifiers. For exanple,
rel ease can be mani pul ated to be pH dependent,
f or exwegthet asyk Bguaidatd, SEk shd proeciiansi ynontb hiad perpteibads
only at a low pH, as in the stomach, or a hi gher pH,
spese spannké by theeslimas ofAf véweheis obligupdi £ ngor-arthbgonaddd H. o

B rego o e R e ey P er PR E e o of
A ! : 7 b

RO o Ll Lol g

foll oned (Bhasalwevariaitddathod o Mitigatetlatdrferencdrel ease

{ or mingesgER bl g s MSh e St e ehste S ffafier

sffégﬁl,eﬁé greQendtall§ ¢ ngfékf {dish&ip rdal 840 ﬁﬁh%irﬁgfﬁéﬂtseare in-phase-

ci pf ents which nodity the sol ubility the drug can
quadsatutrecaupted. Govacthisy the egpasions peeisare alse valigyitle paiseh

.enhan egradatian of .th trix or. rekease f he
ARG £ o ReePr it Safp SRR EATA o
trhRods sbveasigie e asplted QAraatadjdditaperafdr, Such 282 Hermitian
particul ates), or can be co-dissolved in the pol yner
tighepoec.dependi ng on the conpound. In all cases the
anmou shoul d . 0. [ pey. W/
pol y%? ) P f pelgl S%}fa%%\gg?%% afl llgcgg&g%thgn@%%ég faﬁ {HS%S& M
inte@Eraadd Bitiatibs bs weing dsthathedmnphinse sut fqahdratune canpmientsm
chl oride, organic acids such as ci t%]l%c gﬁ:i d, ben%yi c
tapRfeseahdelesEor Beralci e PR gRRITI BadkdSs deiknas 0) 15
. r 2 a1
G R S A A R A
novdgledi intehiassmse §8icikh remegentetasingebati I f&a (e sigaperomipoasnts.

hol i , i ne, di | ' )
st Harmacsioeteamee sigpiLeh Je St PR flisfomseiintedg
u%].lng 8 P&FﬁMgnaP&frﬁ%Jn@ﬁtm NG REGBLS abi ECEinaséth vector or a

rostructure to the matrices (1.e., water soluble
nompofimeisorsuch as i norganic salts and sugars) are

added..as pagticul ates., The range oul d ef. n,one
and S’Kﬁ?‘c @ ‘%e cEHPPRA, ) W@%ﬁds Foog%%iggb%t %’i eaef’c %
stnB0s PEctH NieBbina tveetoRyofadongslén gumhBers d &g @xampRe, aftarghe
particles in the gut. This can be achi eved, for

stgoal/p| ie composed Hf priep compprant (),@ GRlumD Vertorseonizdring gheas
o . : g
ARSI Mg lilom RaopRl, RS D

hCREDXHmE vettps coriaaingale qlaidtansecompehdnt) asfelowsind

especi al |l y polyacrylates (as used herein,
pol yacryl ates ref ers =t"d, pél'yers includi ng acryl ate (11)

grou and nodi fi agryl at.e ou such .as .

Oy andheprufieon bRt eyre b Fledar dBksbedbove
ek&eﬁft flak 8Smp1RR48Sbrs They Bdhie@ 6 plaedTdRdRctiRy, be

synt hesi zed using the nethods of conbinatori al

synt Hésiphastasvaridné sighal ndveding tashnigne is@snforned afterghe

| jbraries af the.conmpounds e.u for.the .
sulePbe P dndpe ShaisaL oy et v ot fegh B g
8RB TR teOtiniRA 03 drl Wil \atieds atbnal drohiREttures and
material -related qualities. A conbinatorial l|ibrary
afitsnna-hesegd untprfersscomitigatiop tesBrigues. Mpeh prcbiestyres apd xt ur e
.of chemcally relatedco I d
Regeeney rietoh FeBh G  BPBHER R SR, R REL AR,
hiltiB&¥n tain@ Adgtive avilrgninteyinkd. Mkededimiquesah iwbrls withor t .
The preparation of many rel ated conpounds in a single
reaction greatly reduces and slisn'pl ifies the nunber of
screeni ng processes which need to be carried out.
Screening for the appropriate biol ogical,

pharmaceuti cal, agrochem cal or physical property may
be done by conventional nethods. [00210] Diversity in

o o o, - - I L Y
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Med Chem 26: 271-280; Fodor, S.P.A (1991) Science
251:767; Pirrung et al. (1992) U S. Patent No.

w6 2006898534; Jacobs et al. (1994) Trends Bi ot ec RCT®IS2006/006094

12:19-26). The spatial resolution of photolithography

affords mniaturization. This technique can be carried
anféhs bdm H@fhché}ﬁes%@luafn@tb@t:mmmmab directt R sarnglarey, IONS
photo abil e protecting groups..[0021 8] The key

saprpﬂmg,sbaéebamﬁussrnpb@gw(@di @g}}da&a g sanpplinghraed brRdRass | op et

seipboe, 18t eutghE b IS hEf Ho R B elihoRr

suppiealien bf adrtae Barhitneturphditaiadicke

| P conBr R IRGHBRAS & NASTREr LA AGHRehaS used to
1n§81%(1)§ﬁattédvl‘?elré€n %g 1¥? f@reﬁcé‘ F&%@lo@éﬁﬁt&i‘éﬂ%m@@ nﬁﬁga&ﬁ)ﬁ

I'S suppo or cdupling. Renoval of
tebhﬁtplﬂis abidigng E)C;Ilﬁﬁtknbgll?ﬁge qu@wffseg mopplﬂte,mndlpéesq ton)
esults In actiyvat of, sel e
gttt TEronoR S f1ethe Eterancscrgt (A e syl
px%@fdad *B?%ﬁé Bélad BQ&@L&@J SO, A EFihdsd Gof BBPhesk Ldtked
am no ern1nu i's ex to the entire surface.
Lﬁlq:um Plg ©h¢ yhange irr EOppielr ‘eg@mwglg HBEL wevrssaly abesdd by
BB Af S8R AR G A4 gmlonRee

helsla %Ptﬁ@hﬁ&fér gcwgm(@) SRRNALoIBS Hied aplisiey ang thrrefore
ferent region Tor reaction with a second protected

a‘hudsl e mee of aotrkalebopaff hemsthedolegy RE theueseREINY B} BN c e
of. react ants, d S.
o8] bt HE g ST LSRR O fus B b Btrfort Ao
t echmhgPRse ifiiiantaiBe nafdermgmdunqise ot appheda‘@
synthesized is limted only nunbe nthﬁgis
heidpers E1gatustrn 119610%%%@&8%4?@16@?% Ii"‘-‘&tfbc tegrate
1r%§1§dﬁ %fﬁ \ Mgrqﬁ‘ﬁiv&dré’fbc&fvel%aq{ﬂe @&BH&EQ darl Be Preci sely
no Thence, s Interactions wth er nol ecul es
iraplmeatediin satdl yardkhasdr magdRlpparkhiclarthighuresiandct ed
chem cal sy ntheS|s @ﬂf Eroductslgggend on the pattern
uging PPIOTHERIOBA S Ionk THEESRE BN S addi ¢ i on of
reactaplse tﬁy h‘é@é iﬂvQﬂaﬁt REnhi ﬁl&%hg RéYhaiqRe réRiRs onlyaNY

di fferent sets of test conpounds can be synthesized
tisit st dtaed dntetfgrencdias bemaodetedethie sedhaiquedtiappligatlpéo a

CBaso BBl BTy oo SRR i G hiRh e
sBhQtRanneAbedidreMese pfdlEmahelate, ot dachpld, nbarzfas a

conpound |ibrary provided with an encoded ta ggi ng
igtyiferenae o intstference mivies Bprfictals haxng WeRAl PORELS: on of

active co nds fr e | oys
o PO L E A e teRus of e TP
r&R6PA 8r 1sBRitibR AE Epd@(ﬁcﬁl eRds ia agjommba‘aﬂgnaﬂas under gone
and, by inference, the structu it carries.

Conc die plpso/nvarkins sigpgmaeds ugﬁagig%ava. agymier of
Libra

olsléerg Pp%lc%ao%sWr SxAah! th'é¥ec‘ﬂﬁ LY 85h b& IBIGX PlaBSSERY,

ut” the st rUctures of the active peptides

dhemitebighBodsnanie, tgh(mmldiasms pmmldemsegie piopascdnApace-

T R S T

ﬁfi a%g}{s .af co%he [ntér@ér@i'ﬁ:e%@gﬁ&%@ﬂé REd, hﬁ\f&ilb aevightenor t ed,
ng encoding wth quenceabl e bi ool i goners
dppligationa| Fgtrunbe thisieshrga Wit urmé@)lent%hul %Gﬁﬁr y

encoding wth add tiorial no uen
POOE2 T R B OBet BB Ry R E D et gt e
encode conblnatorlal synthetic |ibraries mas descrlbed
in 1992 (Brenner et al. (1992)16PNAS 89:5381-5383), and
an exanple of such a library appeared the follow ng
year (Needles et al. (1993) PNAS ' 1 90:10700-10704).
A conbinatorial library of nomnally 77 (= 823, 543)
pepti des conposed of aII conblnatlons of A«g (Hn

e .
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subj ect conpound library. Both libraries were
constructed using an orthogonal attachnent strategy in

wohiwhvshe | i brary menber was |inked to the soPC®#/US2006/006094

support by a photolabile |inker and the tags were
attached through a linker cleavable only by
sehgpos, dappIRingterd, ehimebess.capsedonteters,iapd adgmetenh €fle can be

repetitivel arti al hot oel yted from solid,
(bl R S BRSinR kR O ol aknbmises
AT T8 Sver SPEERBSMRAIRNDUOIG WitHoADe:PeBiOndes Hhdceeftade! Y
hi gh thnogghput iterative screena;g'strategy: first,
levals plpmeittpd sigaalgelatey) noissdn ithe oeeive signal.c Aoeinots sensing
Ss C .ar: ..ally detached and
p? ELrtans Sé) re?;@%?)t@ (g C%ns(g%ﬁg{%get% leuglg% ﬁjﬁgl% %e%%m%’/r'et al bi ndi ng
assay identifies th&uaﬁﬁﬁygﬂwﬂﬁﬁ§fjfourth, t he
correspondi ng beads are rearrayed Singly into new
A gleephdtt @dridult & @8 sofutibh Bf FSpro@nfedas phiett TSHRAKKNET7a0e4
identified; and sixth, the structures are decoded.

1EXANPLESY p0D #R7 mtnx usimgethe Goam+Sohmibdtipnocege nEnialptocess,
escribed will b re,readi under st oad by reference

TGS It L TR SR8 RS AP B aF dotes iAo

vieBtor BHhPARAS Al thilsl digiinabd BB nPirif fiveRk WASPEMR dRhlex

enmbodi nents of the present invention, and are not
tp nplededt indiardware. t he i nventi on. Exanple 1 [00228]

I tion .of ound 1 qund 1. A .sol uti.on of
T R s RS rm of SB HREmatiie s« Voo e
oo wingMATLAB ¢oeie Rl Me/ul®d fovillenatetisyoldnt 1: 9, 1.2
L) was treated with sulfonyl chloride (0.122 mmol)
“and StiTTred Pt ed HEuPe™E 283C°1HE efear sol ution was
[dihaitled wifoh irthyh@ienchl oride (10 nL) and washed
W £ 230% aquepus | elddidh CnAGl g The separated aqueous
ayer was extracfed with dichloronethane (10 nL), and
{ﬁhéaé%nbined Bt gant ¢ 1PS5Ers were washed with brine and
[dinedlover sodli:utmsd)Fate. The clear oil from

Atration,d Yex¥[o purified by silica gel
[gggiﬁgtograpﬁ,y?é¥%§fm%¥g§}€f2@6nethano| in ethyl
(iRt dfe as el ﬁ@ﬁ?)cocla] Vierd'd white solid in 87%
(yied d)Exanpl esr2wfE00229] Preparati on of Conmpound 3.
nd 3 A solutj, f N-met hyl - am noi sobut yl
[g?ﬁggﬁylanidéﬁ%byfgqﬁﬁgl) and'sulfqnyl chl oride (0.122
it P Iwer e pl ace@ " (8P dSk: -dnd (BdACENtr At LAl ke
st-res-fr-om-dfy--1r@rordatideos 0et hane (10 ml). The
' was restofed.i cdi ane, and
LETLORE ) At ne. (0. BOoL T b TR HGREI1255),
[&%T%Fﬁﬁthylanﬁﬁé)pyridine (2.5 ng) was added. The
(mixdiuzne wasdstirred for 8 hours at 23C. The cl ear
sol. ut.i.on s diluted with nethyl ene chloride 0
158 4 SR e ol ine et E BIbRLOL 4T cavido SBpe ey
oBEHABDUS, WIRNAET isWRS cElinhaddi@ifieiV th di chl oromet hane (10
m), and the conbined organic |ayers were washed wth
lipe 2ngthemepxdmpednesrarodistivalne ela ¢clwan offevith par o |
fromconcentration in vacuo,was punified by silica ge
chr omat ogr aphy (O.6@6matéﬁ%@f§a@ﬁ%%hanol in ethyl
acetate as eluent) to yield a white solid in 87%
lipe 8ligithe Eolumpl of BthaoraBponds teltheanad, defirad torbe(F; )(dr Sigh
sel ective inhibitor of PDES. The structures of
lipe # glipgates thaicPoluvam oy sfiremdbmS Mitihe art were conpared
wWth regard to actiyity and pharnacoki netic
ligg éﬁé{%‘%ﬁ therpratioragf gifiabas QriO2ERAE®ENds of the present
i nvention involved nodifying nol ecul es using
functional groups to provide 59m1conpounds t hat
exhi bit inproved pharnmacoki netic properties. The
functional groups were placed so as to affect
phar macoki neti c properties, rather than activity. The
set of compounds that are designed and synthesized
i ncluded el enents that are predicted to be netabolic

. Y o o e Y " . F A/ A

(12)
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protein-by-protein basis. (See, Harris et al. din.

Phar macoki net. 2001, 40(7):539-551) A shortcom ng of
woeglasaed agents is potential reduced drug acPCYiUS008006094

the target site due to steric hindrance of the |arge

PEG nol ecul e. PEG nol ecul e size is nore of a concern

in small nol ecul es than wih_groiei ns. Summary of the

I nvention [0007] The pregtn? ?ngént|on relates to (13)
lidie ShiEinydrfosmb slid dantead]cutition onteritedingn of GRTBMENGIS Shiakix

a sarcosine functlonalhg gup havi ng i nproved

non-speci fic binding chif ct%rrst%gs and (13)

phar macoki netic properties. The sarcosine unit serves

to decrease protein blﬁwrﬁg‘@xhéreby i ncreasing the (14)

t of fr tor o ound. The functiona

Aﬁé?ﬁgﬁggpﬁﬁ a?@’ cﬂga ‘%g7“§BW$WEhH“H£FPBFmP%P

réWehrtd @dh@rﬁh§ﬁé|ma$ﬁlﬁ%ﬁi HES rﬁéftﬁﬁ‘aft@tereﬂfogﬁ'ﬂﬁ' She deller Rf&s to

t echni ques : e functional residue nma
ﬂ@ﬂﬁyh@%én@hyoﬁhdd@rlvat|ve the functional re3|dues

. mol ecul ar we
1 015 ELRinanR b SRR TS Bipersabppach ofthe
réladih @ ToRimM¥DEREb UR gk § hagi:andard pegyl ati on.
Accordlnghé the chem cal or biological activity of
ligg 4P spsvaes thatthe Pelimgs ohS aretidtungrigctoresi dues of the

t alt.ered due to |l ess steric
yp[se%@%ggé/%ﬁ%p{he%ggatr ?férﬁogm%%tges& bility to the target

A% ich® 68 ke frd %&mﬁ%@mnﬁ&gg he SRR 0Qb ol O I H G

havi ng i nproved non-specific binding characteflstlcs
issmepterhby Hae blahd dreisecquddyydirei & sTliessepomaliodee ok nested in the first
(ﬁgarnaceutlcally acceptabl e salt, stereoisoner, or

drate thereof, wherein RL is | ower al kyl; R2 and R3
Tae precdiap aNATNABYcode kigsill @ Hoff BeQ Ak dnaWBke i Ikﬁéferreﬁ'?ﬁ' oFﬂﬂ’ﬁf
al kenyl and | ower al kynyl, wherein the l'ower alky
instaRERfiQH Klethip techaime) @wrhaabwmttm;or plarigpt Qtheal | y
L r n, wer . al kqxy
R R et I Bl BB o B sl i

mnﬁo@dl@,aﬂtdﬂ itleis te&hﬁﬁué\blﬁmrﬁtelsithealdea td\cal€ulkie the nSERe BA& is
Dis N, S2-R4) or CGCOR4; Eis N

tb&Fef@eH‘m@Hﬁ’@F% the RS’HF&‘}Iab%n@fcaNHS@bﬁﬁleEaﬁﬁ‘ilaEé N/ithedt one

1rﬁrg{/s|§n gﬁ%sqgél ocﬁﬁjﬁa %&? tl&aﬁ% d%é% IﬂEF@eﬂﬁg&I R8 are

impidmpententieytisedes petdntfmd:)mtd—Fm Comeratmhleyu S Paleet e| n

oo AN R RS I Pkt I O

exdlisily Mkl G fi GﬁE‘S 48 hééﬁbﬁ@ nYﬂls th@ﬁlt &lvgﬁéltﬁ{lhﬁl and
addltlonally or alternatively R6 and R5 toget Form

applisatiens apd meariieasians ngeded ﬁrf apditiand sighal pyetdsarg donramsa
ere |ndependently sel ect ed
n?lrucc)l?ﬁ%%h %BF %r\l/ére%t%%ml Fl@ ™ t he | ower al kyl may be
optional ly substit gipedAWEInfpfer&icenor € hal ogen, | ower
al koxy, hydroxy, CN NOZ2, am no, acylami no, ami do,
car b@rﬁﬂreadéﬁéc@nkWEW%eS Iiket @MY, W@l lyseRlsaﬁ@lgﬁbd a time
V%rgﬂgwtcg&%th\% Isl'hgéch&) r%éérag &?l# Pn tﬁ'h iy sgltf fi'ﬁé{ ﬁt%azlﬁ ! éﬁ%%ﬁ}(’e e

erttive SpecfrAlRAH alchﬂecDﬂbQﬁ@Mt&t@blé mleesks $yRemAMASE PHesent
| vention, there is provided a conmpound of the fornmul a

regf USSRRINNBER A BYAN e %@té@tsabqi By &l uniquetsprasdingmedes

I nd

a%%“%%’ & R an ey LG o Bane AU oA it TG
bdndwdadthdhﬁﬁ@)&hremsdcdmmmcadldmnyI , Wherein the | ower

al kyl, I ower al kenyl, and | ower al kynyl nmay be

optionally substituted with one or nore hal ogen, | ower

al koxy, hydroxy, CN, N2, am h®, acyl ami no, anido,

carbonyl, and alkylthio; R4 is a group having the

formula: (O in which each R5, R6, R7 and R8 are

i ndependently selected fromH and | ower al kyl, wherein

the Iomer aIkyI may be optionally substituted with one
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Bis N, GH C(SO-N+R13), or CGCON+RI3; Dis N,
CH C(SO2-NHR13) or GCCON+RI3 ; Eis Nor GH

wohersmosr2enl y one of A, B or E may be N, and oreTal286/006094

or Dis G(SO2-NHR13) or GCONHR1I3 ; R13 is | ower
al kyl. [0018] In preferred enbodi nents of the
conpdiaoh sisefin & IEDNAr sysiem Bes RiBigus noise (pseuddricd) PNn

anot her ferr enbodj.ment § of the. conpounds of th
PY? i APEE, hebits, T POR TeRPBLIOT, GESHLYRSE A PSP IRPIAL e P

usRWRr mALk filtdrARAY mhRhaN R BRNusB SERIT 6 L SARUY ABRREI B
the present 1 nvention, there is provided a conpound
shquenpg t he fornul a D1 or pharnaceutlcally accept abl e
salt, ,ste 0|sone hydr t here erein, RL.is
 owe SRS 56 e speschieded s BttrE Y op hEETBL Pk tom
co@¥eire aii%fﬁed SédHhrl éligﬁfneﬂﬂ dﬁﬂevboc@@@h AcRIEEd ik Bre is

e

wherein | oner alkyl, | ower al kenyl, and | ower

parfkgtwynclwalyxz@t@mﬁt sushalcpse, Shelssatchag flteringapersiion o whid is
bggflo k Orth0§mn%}<? rg]c%z;tr onyﬂ{p?%%lg Q’Yﬁ \Nﬁ%} uS%{:g ge;ﬁil%e g

of ﬁiteﬁ'éhte ThisioMmuseaved irlFikide. 1, W@@lthe hﬁbr Rbéd ef 1Ih&=!ilest is the
enbodi nents of the conpounds of the fornula D1, R13 is

veeton A thfi 1s shewmisr bepritogenal io Srfbe matbhekall e offed upes cadss.
Asns%%%qg BL k%tu%e h%%%p (; anHo SWBhs dk?él medsRateht J&?or of
resent i nveftion gde AT naceut i cal conposi tions
tb@dsmnpcsntl gighhi oﬁmﬁ asinga nm‘tckteﬂeﬁlten vesnkis mrpeafedt @ncellation
h@rnac ut.i ca é cceptable carrier and/or diluents.
(EG 29?“ Heonsy fEuB |nvention i ncl udes phar naceutica
conposi tions conpri si gpsansdidstad i ally pure conpound
of the invention, or @ pnarnaceutlically acceptable
sal t HovarediBbowles ammapenfertly arthogewd., Irapaitieular, the C/A-

phar maceut i cce | e excipi,ent and/ or dil.,uents.
Bl Rpt anf L A e Greear Gt i MABe e PR GE
vhbi8alektath &fcRfistdnBesty$HiuAGEd DR PaB@RIVn BIWY Spilker, J.J., Global
adm nistering to a human or animal an ef fecti ve ampunt

Pebitiooingountes: dtheotyeX iApplisaticas. \O&d &2, prnwiran nstiEeirhgs

0025 t
ARtk et Afie B T A B BT R RR b P E950
SlbanEIVERY, KU Y) @EPOWHS, mnmw‘%aﬁp@e Rirt@ilyagihopnial 6r all
the present invention. Figure 3 shows the kngmn

of5ats o e ey &l dheripblem Vﬂéli B(Y )é&deé%télaﬁ r,smswnpé ¢esull-pade
RIONRLE ek U6 G o DL sl
ssaglgsmmg uA ecbrdingziyazld P(Et doda récenres useo rs;gmfm:istlpyhorter code

nodi fying the non-specific in VIY . protein binding of
Ipjegbs, {7 COPPRIODIRGS HbEORT SRS LRI RORaFFov ed

c onpolhiﬁql%nocfﬂ}fo%@ndlﬁy smdn%n%!e%fsgg@@ i¥ figHkleP W fbelafdBym
ef fective anount of” the conpoun be adm nisteredto
aamtuhmmus hemdwsicatonst dnemgphbeitaceiverf snslcsatedlites. hEhaxeforathd

ther r ci.n he.dosage anpun may
GRSt NP e e psHEDHERs P90t B Corashisbfisrn:
UsBBtAREENA dbsiNa TR P ﬁ‘éhﬂ@%t@hmﬁ g foR€other
formula A or pharmaceutically acce bIe salt,
sstellite of BbmignalsovillHgakriatoghe Hesiiedbig aﬁ@wénﬂ arshowen jnoffiepre
:Plkyl R and R are independently selected from| ower
al kyl, and | ower al kenyl and | ower al kynyl, wherein

t he |’mé€sligrﬁ|l lekagel feoke belat kaeliites oRRTs besmmesdhisyfarshcdmolse
be optionally substituted with one or nDre hal ogen,

againet which dhey/desiigeraasey sigap muiehe delsrtae, %.t%wlatﬁxfﬁl@nce noise-

I%%Eaggog_%%rfmﬁg&éﬁ%Z%%erége&&{ﬂﬁ&%%cgoﬁﬁ&ﬁ%sed

CCOR4; Eis Nor CGH vvherellrbonly one of A, Bor E
may be N, and one of B or Dis”C(SX-R4) or C CO R4;
R4 is a group having the formula: in which each R5,

R6, R7 and R8 are independently selected fromH and

| ower al kyl, wherein the |ower alkyl may be optionally
substituted with one or nore hal ogen, |ower al koxy,
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al kyl, wherein the | ower alkyl may be optionally
substituted with one or nore hal ogen, | ower al koxy,
woyedreoey723CN, NO2, am no, acyl am no, am do, caPoomgke06/006094
and al kylthio; alternatively R8 and RO together with
the nitrogen to which they are attached forma 5- or
iGheTehey £d DéMgtiodsGed]n, Brieéffecasl oommbrdy tefexred tonmslthe
group attached to the sulfonyl group is a sarcosine
“nper-fayaeifed or ol i gomer. A preferred enbodi ment has the
for if ove
For " S3apistl Bl ma b BB B e
techiti gaciafd atid- lmmgmok bme/erm&adaenav@ﬁlﬁﬁl fentiviistvery widely
havi ng .t he fornul a resents a&? | east
inpeat s Ak B (rRodNERR of BAEeat FRETGI g
iRIREE Bk dE 1PMudh f}f%:%la Xr@ga{rﬂl%sssé’ﬂ tﬁé‘ witefess h&vipaioant
compound by cova ent In conmpound A,
reakivey; ddinmdior kifscassmmrmmpmds ﬂfw |4r1§; indmestive ofrnaay of today’s
%ﬁg}erel n each R5, R6, R7 and R8 are independently
-BRHGANONEHYE Sind | ower al kyl, wherein the | ower
al kyigiys b &lﬁéﬂaﬁf@d généﬂbﬁPStrbﬁeﬁfkr V00 R idt eheGhveTbioR
hal ogen, | ower al koxy, hydroxy, am no,
1rwl13ded mNots, thairdpdeific sedelish gsi g @S@ﬁlwpw%mm rdhus,

N L
asald® (E? ersatesvdriwigreilPrdcsssinpde perfolerdd iy tlseRE cangd, and

fromH and | ower al kyl, wherein the | | may be
(e ey lasaERs SAREAT WOFOUHE DB ST AU OO HOYFbr

QXY O Y, 0 and
42‘%}%&8 n/i? Ih dlﬁg%(l dlels(c?{ﬂ't {\Qgthgﬁ:tﬁ}n?gg%llﬁ‘%bg t&i}g‘%@arﬁ@émmo an.
tﬁdﬂgﬁ@ﬁtprmdsmgt ﬂeﬁtmns}mmg:eonetanoﬂdar will hére pe pravidad ached

forma 5- rrberedrln is 1.tq 4; d mis 1

to 6 T1E> 6ij)§71]ad] uSpe ggpaé%gfeql[&pa?% 86%‘@\?§ in view aré
1 BAAPOieidar]

%VI 4 ?lgéeﬁ?erﬂia'@t y['y?&ﬁfl?fﬂe‘&%tenhéM@l i‘sea%t arly

ormu I n anot
pehibiaet Wﬁhtnf:aﬂBthGrBlS}ﬂthy] gaai mmmgéa rRae A samaéfeare eepifioe

g{ﬁﬁggﬁ%g%?prg%}lﬂﬂger 482 r[Bls amp?iﬁer is qgr t%l: maj o1acr3)%r|ﬁ)eu':[or of

ndisB%S Meladeine 4801 td Méﬁ)‘r&p‘l@ﬁ&ﬁmﬁﬂ@m §B1Vd Ieandb¥ss fHter is
conpound having the formula Il1: I n ot her

Ipmatgildretwectnghb afermand(d, anghthespreargp 454 ffb*feﬁme CRbPHh R,
h tt ferap
B A P SR PR S i

copvdrew vig tHeoddWr eonveRedOIBC it sigivil mlRBxga"ra&luamleheﬁra)mé«zbal
above for conpound A: R5, R6, .R7, %ﬁhﬁ? rFriﬁ and
omﬂatarsézor(&% nH@rﬁlP preseit diention, W%ﬁ%ﬂwebﬁ}\%} Pyl
in th t d
p\mcfulgg a rc]:glt‘n Ry nsgé}fa{ Rz}:légXéc}]% ;dpg th%)r(l?lslld aﬁ%‘%%{/ﬂe t%’?
THZnpa e @enciss)td did IE(OS 4201ard deriveairfoemyhe refarencal dsgillator 448

d addit ] R 8 d
R e s gu TS PG He 4 bareag i bEaey PG Ot Fashan
rggelve? rdeﬁ%&) Fégﬂé}e gi'a %eto?xg i@@jo HRIBA c%n{/él“te@ 408 'Tbﬁfea@per

2together with the nitrogen to
svﬁbb@ﬁdstahéyeaémbrcangh atgheld afeopasseal tbrough a@Oﬁfmm dpasp §lter

(gagt%ﬁ%\gﬁgg ng %gwgtég]\é‘gqgt%gﬁg rrentpl?\}g Irtlgef (gci, iy & Q’BYR?GH ;ﬁ&bess
e&g@ @d%ﬂﬁ&d@n&%@f@%eﬁa@eﬁd@ﬁ sybaisasaﬂd gnhata@guaand
u

as the forrmul'a: in which Rl, R2 and R3
sigrm] Bshetedplin edceaﬁoovaathfcxhanrtﬁbmpd dreosigoal for gask changelhis ppssed

R e R T

herei n neans an atom of any el enent other than carbon
or hydrogen. Preferred heteroatbns are boron,

ni trogen, oxygen, phosphorus, sulfur and selenium
Most preferred are nitrogen or oxygen.[0044] The term
"al kyl" refers to the radical of saturated aliphatic
groups, including straight-chain alkyl groups,
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-1 - RRor wherein R R and R' each independently
represent a group permtted by the rules of val ence,

wonedomwaaBy H, al kyl, al kenyl, al kynyl, aral kyPCTAIS2006/006094

and heterocyclic groups. [0053] The term "acyl am no"
Is art-recognized and refers to a noiety that can be
siepale serpaestd by theterigelné digital axceiwbochatnels 4. BsinRthe output

15D 452 % Bl Tmid 424 Darioam He.2bubStipe dinstions and
@RIcBaOYAd @a@ﬁ'erltfa%k %35 a@({*@'&é folRla %@ﬁIQBEL GRIGRESY ed

by the general for erern

@emdwledp éltidv)e and:plmsetqckeu mob ¢RI fosa sifigle($a/ alnmd €O | |
| b t abl 0055] Th

BRGS0 Ly B pPRe prtisrihaoriism the

el iontipetafien Pariiy bt witipghe ‘I'é’det@:} %)ﬁﬁ:@%‘?h ttb‘?ﬁ;s)tngnt 4R for

preferred enbodi nents, the '
mﬂme@lémgédom«;ﬂsmem@fors @daﬁlkﬁyt; datasleatdde}aytbn, meters, phase

18% g’ 859 emh églg—& %d;'t l\;gec‘ﬁ‘@: E’%ﬁegslén% %E’B%"qe%‘h?de
mey bptd \l’url@us @q)bs/bf ddta B, e@NA dabstbickio6 f&xoe%ﬁ]chémsl hegm

carbonyl is art recogni zed and i ncl udes such

Ybice s wacking aedendbe Thisslatssore eﬁsm;edtameongetmétdb channels 424
Aﬂ&”t}'i% ﬁat‘ﬁ’%@{ g*l a ngﬁﬁaGgf g@g@gg as eeg %g]tggt}l%pedoé%%%seg to

the aa‘ttgatnm pﬁrad:dsmg témpenehati k®ad' thaposities] VRRIcal And GhRr S
&ggg %f%%kggl as deflned above, having an oxygen
&4 ut1 8t t¢dhapddisplapedtlent ati ve al koxyl

t t
0 B e A Y BB B O

ineupepateddutodheireceivbuchasnda(shrd24tnyd thaatcetan phessing

\rl\}e;rff)%esrgh%sdl? glz é}ﬂgﬁt&%ﬁﬁﬁ rrg%}t{u%rnh @W%\@aé,rflle a;qg?}??n\?e}mg)nl n
tegahd¢
rg%ﬁ & ]9 ma d}{li_hgnﬁd N?Sahgee fg,f’%é glnl%d_ ﬁg% b E’\Ht?i\éieﬂt O%ERJ}/@ all He

sigifels qfemémt; inchisking the wprfemmfslmdadjo l@lapexmmlts‘ 4mlydn,d 428
£ 0Nyl st | f t
whi QLE0 B Mol o o TR AR o i e o ihd A
439 and Garvequiededmitss the fnventits fg@rgy tB&Hath siofe M@mﬁf ziddmonal
0

&%gars in the first issue each vol ume of
PYfGPHAE CapRbdti§Hni ¢ Chenmistry; this |ist |styp|caIIy

pr rd List. o
ROEREREsind Rabl! Mg L) R R iRt ighin ot
the 1$tte$ena nventiidn iahinrae asttne REbatlinhénz Gecdpor@fedalFot each

sts of ordin kil] in the art are hereby
TR AU P A Ied e dhe POBSOTFAEor, charars sp1e6

h

SIofesl IRAAREDAFHCRAC GIEpMRARS. TRl Finod'®) SELA%;
dﬂfﬁ olteiiadl firt thesddayedééGMdesa(ﬂDhl@ {)ﬂ@ﬂﬂr]an'lfﬁ&r (€)Y Doppler

| ud
e R 5 rasbePlspobEeliBin O MR o e et ok
16251 ctnermﬁha dah b@té) dg%;d &%8&11 P {85 b§H%fuﬁ§@m§%en|dﬁlg on

art - recognlze ncl udes a nnlety t hat can
Wﬁweﬂentsearrbaponﬂ@ggﬁt&mgmalﬂm breindabel @06 B T oeertoe nnt. As

her refers t hat
o3t 8 a s1or8o0t 35 s e it e et o B 10, iR
diffeaentrtrdmth@heda%rbﬁusselpeaet]ﬁd7f/17pm4 he group consisting
of__h drogen al kyl, al kenyl Ikynyl cycl oal kyl ,

heWé%eg‘ﬂa 9 mteafewnce eFfetippenun hg RbovEGdBiified peranetars (a)
U N 08 M LR e B

which R44 is selected fromthe group consisting of
hydr ogen, al kyl, al kenyl, aIthyI, cycl oal kyl ,
heterocyclyl, aral kyl, or aryl. [0065] A "sel enoal kyl"
refers to an al kyl group having a substituted sel eno
group attached thereto. Exenplary "sel enoet hers” which
nay be substltuted on the al kyl are selected fron1one

~ o ~ o ~ o o O~ A\
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represented by the fornula D. wherein RL is | ower
al kyl; R2 and R3 are independently selected froml ower

wablboslogzand | ower al kenyl and | ower al kynyl, wWReTaISE006/006094

the I ower al kyl, |lower alkenyl, and | ower al kynyl may
be optionally substituted with one or nore hal ogen,

ihteMEingdGRS thnalh vl aaxore dENandiaP siteation de. gaoqldtta«rcisnkmwer
am do, carbon

POWRE, ingsr fewnp), )P&ahﬁ glt%!roﬁ e gﬂeéDi-; '\l‘ﬂ%;%afqu’ldg
dgsc%?% IINH-G %)1 %{d ]ge %cﬂ'gh afovePmbY Qfso G Hsed"f‘&%’r@wﬂe

one of N, and” one
cbdd &t Nitk Iaiaa))oppleﬁrmd\iﬁodblﬂm inRIRrérse Isrgmlls na}rkyl

[0073] | nbodi t d R .\
shsraa I ided Bt Soe Sutaih ot Sl I pReres A2 Yele dhagit i
vRER Be S@Qp@mﬁg‘)ﬂéﬁéﬁt inv@ntién m&&h suikpﬁh?cﬁhet@fsﬂfy&fth&d

met abol 1 t'es include conpounds having the formla
t@hnignes & welk, g., RemassiveRgparelel asquisitipn echealsdgedgsgribed in

Conpound 3 IS S d fr

oy ERE DorifipD Pat SRR Ehubat Madp iy vl prape
feBaieasksafy. t he formula [0075] Corrpounds of the
Forrula D and D, or pharnaceutlcally accept abl e
salts, stereoi ddemtificatiopf Intexfexing s ismals gs t her eof ,

may eé}lq rg ?101? %Fe?c%vglb( d—ﬁ&&elflsy &dﬁﬁ)cl P i%ﬂ%g si ﬁgalB In GPS

Al t ernati orrru

Nesibrtiohs) thd’hntehi@rdﬁ@d jnchifdet bee @ahm&rﬁV af(arEVOHBié s) pseudo-
adm ni stratjon_of a par ent, conpoug g qd ld
ralogh BoisRsie (RBNY., vﬂwwﬁwp G pepirflichlygngtsled, since
[ B 3u hbs\f 1
PO SRpdPbal Bl FRS RledRl it 86 E o uctgnals i
well Iovan ;[ﬂdoarcc@ﬂhngly cﬁamrliersaabstenrt’mhlm reemistradted fremi suvle pighaln
is directed to netho for. iinhibiting P .
RHAG R T g e ECT B (TGOS Sy puch signals
rﬁ%@lﬁ{ow@a-@h@ﬁr H9x1hieR %e%&ﬁﬁmﬁ%gas@fmé Reeik&r 400 a D
or DL in vi for exanple, as a result of being
mabmm «zfélﬁig {Cﬁ@l?a@puﬁabm@rad@uslm mteniereis fopealialig., as any

harnacolo ica ro

ol 8 e o BB P Ry PR L O i Bow) can
Yenfsbd Qﬁ&qﬁﬁé gkd ir¥did dach ﬁé&ﬁ?@dfb@ﬁiuﬁtﬂ i.&everiaterRb¥ee) sipeal by
protein binding, perneability, solubility of the
cabestingdas thema@wor@ orpduegs Ihhe 11§@1tfeff1t9r33ﬁlefgn [Frenet

.07 AoSent Al ro%?gﬁ}gy&dﬁ’ 0of . hdEioPk ?ﬁ&?&esb%@dﬁér&? beioYw)

PO ar “geonetTic 0 ereoi someric forns.
hekre b@érﬁ@@ﬁﬁnstrﬁt‘é@m d:a(hﬁel&hmrﬁél‘ﬁﬂra’s &5 G@Bl s uch ¢ orrpou nds,
including cis- and_trans-isovnQt

an
di astlarcabpwe sases pf NFjingrgregce, thy Slg@?& HBWQI 161"{45 ({r t‘&wt
%ﬁﬁgﬁng{ %ﬁfc%@f are ARchah d1 leXdnt' i85 BB ORRE (e d( S one PL’
Fngwt hi n"the” scope o e I nvention. i t1 onal
@@wmmﬂ lif RLCaniphhbat® dB\Rhnbovbehqonmmat sarcedlﬂas 81gnals (e,

T e e
Cﬂ(:?’ %‘ﬁghtg% 20 &%W%%{Wﬁﬁt of P‘L@n gn QP SiliatBA the tfi@ ferers must

0 armaceut 1 cal” conposition is a
meitaratiady mlnn@ﬁeﬁwrpémghsts@dw tnlpwekiepastar as Fig 2illysoars]

he follow ng, i soners_ of thi ound,are ncluded in

AR aht heSoP e SR T gtk BRETRoRIAE LR e
&c&ﬂﬁfxé@ﬂihﬁEhegji‘é&ﬁhférlﬁﬁstﬁhftecﬁn%ﬁ@ %ﬂf&n@.‘f totHeam HreasBuk.
Invention is desired, it may be prepared by asymmetric

synt hasiesgription o thgestepe af Fign SvipHows Nefe gt ﬂmﬁ Blepgrajer to
ere the r di astereqneri.c
e Sitapad Lt e MR L SRS Sl vl B Arm somgue
the pure desired enantioners. Alternatively, where the
mol ecul e contains a basic func??onal group, such as
am no, or an acidic functional group, such as
carboxyl, diastereoneric salts are forned with an
appropriate optically-active acid or base, followed by
resolutlon of t he dlastereoners thus forned by

. T | - .
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resi due maybe attached by either substitution of
functional group of the active conpound or by

woeplcaogrrent of a nonessential functional groupCofUSkIVE/006094

active conpound. For exanple, as discussed above, the
presence of a piperazine group on a conpound w ||
4l Dehc e otipaherssichthg irvenferamne fhecessing ehanneld Remustanclude

B ANEy @ HPEAIE e SR e Hiy e S e
fnta éyl@% 56M41 t a3 G QAL RSO ARePIR W a ik URd GREP A BBk rybiec h

e replaced or substituted wth at |east one
functional GRSkignads. Ris or pfimeyiily done vsinp i standaid4FPS

i brary of conpounds b ner at ed as rjhed
nir e wherGRHE TR 20 R S O RTenERs 15 LRSS
CogiRp 5§89 @n&eané HigRLIStaf catlbertddky@hsietRhRled Bod’ lock,

conpound (an essential backbone of a conpound having a
particul ar (destheasdtimateiofiDoppler effpets sompdogWihingd at

bach cons ughPE IS Fnhf e POPRAUCHA F 167! 1
attached t hiafeghéld chtegion o girekhe Rl driawiinovittanidsaol,
wherein each R group is selected fromthe varjqu

gr oupsdescrsaseaific henasforkaeiga g i the singnisea ﬂ;hl%r@ye%eld
used to scr . i & j ‘ j

ost dues. T g Budhet dhollaglici BiER e AL ARRLIN
phar macody ndgriats rpepsanteddésterfaets) di thg theshadd exiefion could

protein binding of the nodified congound. [ ln
preferred e‘??ott?é?‘ﬁ%fl"s“gnt Elli’éC‘ng?tF(ES%. o1 °§et(gf3‘?$c]:(:r}s°
chosen or nogictd &g Spdtk gb@lhé&/n\]ga%igaﬁbﬁmeﬁ In@RfAsk$ NICD-

t he serum conponents. es of such supEorts and
assay syst e@BS-@08Cdemcparited henein by wiferandeorillg., the threshold
Appl i cation 02/ 48676, WD,03/12392, WD 03/{18

03/ 54515, A SR R PEBPREL ROV F%?%_E(F‘]é‘ﬁtse‘{"ﬁ Fgdmw
Al ter nat i velbbye tausBPniMbifSretdivédigowdr el on dBRirbe

m xed with one or nore serumconponents in liquid |
phase, and litrerlzmolanzedintenvo g spesiBedpss misipayhigseiyed
[0089] A direct binding . ysj f.orn
gt o phe Orf USSR SR, BT O K TR
m xed W th @BW ©id F6PLE PEE)-ColeonPoneotlsis-Aobidwy This

phase, and the unbound npl ecul es det erm ned. 0093] I n
an exanpl e ‘bresholgrcaitaionet somscabAdHReNtHINBCRA SdinFdeF Ag
reduced prog8j L adi I | i fond@] t
sel f -assenb ag%p?r%ﬁ%?%%ga%% “J'tl [ gfd Ifr‘%%@ﬁ?ééﬁ%{gm@%t ec(J)
Wi t h anhydr ¢figegato (SCR) of carriedtoatoise raiwd (CISR),freleeve A

set of smmll nplecules wth am.ne roi(.lles at  one enolht d
and groups ¥HBEMUEF.OT 4¥EP gerehingdon aljuch VRIURY Ry g geighte

al bum n, fo§uxﬁﬁ%@f?ra§ériés%?ﬂﬁ%ﬁ%ﬂd R5d viefeih BRI test uses at
attached to the surface via reaction between the am ne
and anhydr i est oihef ese wfiosio Nage thas theParlgpiom; BdWe ipdker,

spatially djsti regi ons, qn the, gol urface t
create an alk' aylgg% f%@%ﬁﬁ“@g hf’??éqab%veg%fﬁﬂlécsof%qratﬁgg%u| n
bi ndi ng. Thi§eRdyd¥fershck | @RaiRXROIS & thekif dBfos Bdbin@ig such
contai ning al bum™n that 1s fluorescently | abel ed.

After a suivabése i ncubation period, the gold surface

B Rl T R R

be identifi gdelY at Aeiniresence., tfe cﬁtefﬂe]p@rsﬁﬁ'mgmhch;h ginahl;is
groups that resist albumin binding will ha

ve | ow
f1 uor escenceccordinglsiabstedisueh ag pptogeling the brt fgeld ?d) of the
fluorescent pr.otein | t j ; d LeS
agai nst th elrg)ld glﬁneg Igar%rﬁetlgl‘r%tdg %g{eh ?lg}eggﬁr?‘gfér}a??l 'ci)dnlggvlg!tﬁﬁ
fluorescent secondary anti bodi es can be used to detect
protein binding to the chenica?3groups. If an anti body
is not available then a | abel ess detection nethod such
as surface plasnon resonance (SPR) or MALDI nass
spectronmetry can be used to identify the presence of
the protein at individual elenents in the array. SPR

o o - " e o
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transcel lular route is (through cell nenbranes).
Classically, nolecules to target the brain, such as

woenmpdsRzepi nes, are hydrophobic to all ow t heRCTMS2006/006094

penetrate cell nmenbranes. The instant vinvention is
conpatible with the search for chem cal groups that
confer pr ot etaferersiontinyes tabeltratied whdités eumentDopplar and
pr obl em of essive rot el di.n sociated with
nol ecul es sﬁ Z%eVﬁ% %@ e§%§6¥0 4ag‘”{hls requires

hi gtepdiasi ngAllGigaakabtthat®fiotiyeelabeled s RESrEREE ABShEA re-
bi nding to serum proteins. The approaches descri bed

earlier foraquEeq achiracked hy isokse Hig. ntieresnes] opgrl lebpled
be of help ﬁl?er%ipér's ﬁg’cﬁ% e&&w[chglilg%fn a H?Ja&éﬁﬁg of téle desired

resi dence t ever a
systerrB ar esigivd. | @duiten] tiemplasyes backnorsedpa08r s of vari ous

o BieneBo | AbRT e oS et LBgne Al the
er nol ayers ﬁlfn-lg?é}férl%g g{gngﬁth'a{?@éch%'eﬂ %8{;&1 FUCECt‘BL: L SoeRRP

be used to eval uate t1ve transport o st ances

bet ween t heernters e\éltat lseieacptdd vviherebi wod'stendpptatetih @rachingt ed
on a surface BP 1 flom10ffnater|al r?&?
apical to b#: PQ&S ’é\f‘ ?ﬂé‘%ﬂer%%@ﬂg&ﬂl?rgc Fim

a bi ol ogi cadespEpEAiATEs. Whhﬁ‘d]thé %Hv@@tld%ﬁ@cﬁ'a fsQieﬁid@ina?éde
physi ol ogi cal absorptlon and bi o-"avai | abi

ty.
andtener4ex aﬂm@uffﬁ@@melamgaﬁum drphad beey demddulh@ki; dme

cell (MBEC) s_have be t ab 0 _eval u
active tran %eﬁg?fn?vﬁgaéwa SSE'IHOBEG %htj\@g e éff C%@V"{%‘?}gla the
system Anmdweganeﬂ?mb@n;gc onpReseldes s HT29 human
col on_carci noma ce Furt her, nonol ayers expressing

par t itég10df siopiladpBia: &rexpans that th idenifisatiens (iah 13behead all
@gglg RS gieugoﬁis qulgé ntjllrﬁ%: @i%fd&%s@ate?gﬁ HtatiG s@leme

thia mdlﬂna'ﬁbd ansffeetseftbnhibhest Patvbly d oaimivareds K i Thieprocedure has
er to %ggdy transport of organlc anjons. [001

b@i‘] 1o Pg s Gus 1 GoeseVhenaliibe gyerfe g Figagls hgxée be

rdHly gpéhutapp%m ne pernmeability. Alternatives
typlcally conprise a biological structure capabl e of

acbtep 604 r anBpoeteivgrdttempisitd ecquinstandtackall obsaridbéel GPS,
organs of the digestive. tract obtainedfrom|l ni mal s
and reconst gﬁfﬁ Eamlgnagﬁy h%rfpolfsér}?e eégaggz%rggﬁﬁ vitro
fromcel | s &ge@R®niaRd @ﬂaclaﬁ% bbb comBonbatts 4&@%&@2&8 I'n
anot her aspect, the present invention provid

phiteprab&ut | Qudel the a@ndﬁaﬂatbp@ keomasbed ha\cma@hmc@ Fgood’ lock

conprise a thepape Ve. a

rore of 1 nd e RS HhRE R ipRleE St s R B oA ©

i ncl udi ng twaepwdle kan@ettﬁeinio@t pdveerf0 Hipanng sospsed kdgd
above and those shown in the Fhﬂgres f or nul at ed

t oget her withreskd coterion os thserdiplfeciteria Cuthopt st ebt abl e
carri ers (gdlieRlo AL AT B A5 P50 B9

detai |l bel naceu i'ca
present i n\tﬁmérl(mnnmﬁb!e Mm@MSaﬂénﬁfﬁﬁgmdﬁfoﬁges&M of N
adm nistration_in solid or liquid form_ _inclu

those adaptsé#halsqs Ptr?ﬁémélllptéﬁﬁﬁrﬁ@s oy if poyd he based on c?Cs'lgn
adm ni stratd BQ&ﬁceftRﬁas Qﬁ%r%'tﬁose%??ﬁ*‘(‘??% Fz@@é ‘?&Hﬁ%ﬁ%& non
aqueous sol utions or suspensions

t hose t ar gédteezindbore bag.c 8 dBBUiHave dghealser mmirrmytsteeﬂwed

absorption, bol uses, Ies stes

appl | at | orPorgr Eas e arghenn s R i RRhE The'

adm ni str atgheffied Qder RUATRINE recbved Hgﬁé&t RPEIUFA-Code is —160
intranuscular, intravenous or epidural injection as,

for exanple, a sterile SO|UtI%Q or suspension, or

sust ai ned-rel ease fornul ation;” (3) topica

application, for exanple, as a cream ointnent, or a
control | edrel ease patch or spray applied to the skin;
(4) intravaginally or intrarectally, for exanple, as a
pessary, cream or foan1 (5) subllngually, (6)

o - F A/ A A
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di et hanol am ne, piperazine and the like. (See, for
exanpl e, Berge et al., supra). [00109] Wetting agents,

weonegiodizer s and | ubricants, such as sodi um | arCYIUS2006/006094

sul fate and nmagnesi um stearate, as well as col oring
agents, rel ease agents, coating agents, sweetening,
fl avori ng alBWpki P(¥)-cgdagerits dBYW ese¢ L2 (Y )y-E€odandC/A-

o ont oo Ty BB, B8Rk, nsome

phar maceut i G dd¥m&as,eRiPR @fRRE 19X valaBterrtspehdidg to 4 1)
wat er sol ubl e antioxidants, such as ascorbic acrd,
cyst ei ne hysdgnat til myisedwatio $HNR Y or Isigsell th gawier saidi (SER), or
met abi sul f te. sodium sul fi and. the lLike;, (2

oi | - sol ubl eca%‘alrist%??]tﬁgﬁa??, (Bg\{}g)hreéésjnvgsagg}%qee, B‘gﬁo?%‘et at e,
but yl at ed hygixatRRic¥eheh (HBith)(as Mlttep FBebove).

hydr oxyt ol uene (BHT), | ecithin, | gallate,

. ; ) propy
al Pten-0l 3cophey sinal gxreceding thisklereskmd 15(131;3%@3(3@ interferer.
chel ati ng ageni s, it id, i an]
Cetr ancet o gt HopEitpisiel oshhGp e Sk ek BB
phosphori c Bepler mddotiheffhdt liee say@Dihlih$ dbtartaut a26.ons of
the present jnvention include those suitable for oral,

naSkP,010opi 4B signplchalaranptiaheles) as dpfarienghy 4 fiegiry-acquired
rectal, vagiilacROfioolnyBREThEL s AN LRRION 1o Hiftel
formul ati ons may conveni ently presented I n-unit

dosage f or nowat larejediatepicepaamtithbreby tyobtetnetisr avgiilsition

known in the art of ar pac Th nt .of. actjve
i ngr ed: ent %ﬁiit@?k’@&r?% Elée ‘g%}%ﬁl ﬁ‘g’ﬂiﬁw g%avé%ﬁlwpéfa![avls

mat eri al togdkReusss.a single dosage formw |l vary
dependi ng upon the host being treated, the particul ar
no 8tepdi20ad nDnéestufaeiemmaviphgomdasa hes of deeadulased the

i ngredi ent which ca e conmbi ned w carrier
material t onaﬁ'f'%?&ﬁgé&é\‘gg? ﬁﬂ}n%e %%1%%6%& %oéﬁm will

gener@h | ¥sHostaliakh RVBIbeRE diadfant 6Nbe @Pekamh ehthe signal
produces a therapeutic effect. Generally, out of one
ihigrfgreade pétigasienmethas andappamtus Wil the nra%@géuw@rﬁnaéwg

.1 p nt. to. .abao f net y-ni . [
Tl Sifeortovy B SRS PO 1BE B GRoRtecfER e
TR $0&s 0T8I, 7 nidshie duseriteydatot ¥ GPSasmtsddanént b8 felkowscent to
about 30 per cent. [00112] In certain enbodinﬁnhﬁ, a
f oSk 79¢ onDigital daga §(esdaseribadyia Arterprepemylitigation Jigchnique
exci pi ent sgl.g6l ?ﬁxfef R r&@ﬁf@{oocﬂp it QR bRl GceRing |
cycl odextrins, cellul oses, [1posones, mcelle formng
agent s, e. gchanh¢ll®2.alk dentiomsl qadiey iheis data cavldiberl§ or RF,

e.g., polyesters and pol yanhydri des;. and C ound. of
the present PYAVBHEGOGFOmPIFCY b Hiedmaginaty; ar@rﬁa@rgg‘gﬁ being
af or ement i opedh OLMd:AhicqRik NERAredf fklditah RAVRIVRAYye

a conpound of" the present invention. [00113] Methods
of prepari nipetahtesea #0F md then passedio thopyroxnp Aoh sor

i nclude the ste f _bringing.,n associatjion a -
conpound_ofm?ﬂgﬁﬁﬁggeﬁFmgﬁWgﬁ?ﬁ§E55$$%nfﬁém¥g}?gg¥yls
and, opti onglehYowRREnWiteADViE IBRERSHRIter YO8t dh GitbiInedidie
general, the fornul ati ons areprepared by uniformy and

i ntimately BequegendF) anbpassesbibranshdn the Adhernyadeiat! 2tiae
present invention wth |igui ' i pe

B v o sol Tttt safsihe dRlphel SHEisin o Al Bitvéreer 412
necessary, ghgbenaffidientps oaiedle alllstblsloflintemsidodidionthe
of the invention suitable for oral adm nistration may
be in the fiterfasencesimalsedcceniangdy.dor # gmbodimspy lithe

| ozenges (using_ a V. Si

acaci a or t FgaelH R eahBledRs. o SRR diniHg 5 3354
sol ution or a suspension in an_aqueous Or non-aqueous
liquid, or as an oil-in-water & water-in-oil |iquid
emul sion, or as an elixir or syrup, or as pastilles
(using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as nouth washes and the

i ke, each containing a predeterm ned anount of a

o Y a1 e o - o o .
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liquid at body tenperature and, therefore, will nelt
in the rectumor vaginal cavity and rel ease the active

woaeopmesd3 [ 00122] Formul ations of the present PCT/US2006/006094

i nvention which are suitable for vagi nal

adm ni stration al so include pessaries, tanpons,

creans, gel the npadtest bifsoansinedr Sr eynvEaemUdt holsst 8 bits.
cont ai ni ng ﬁuch carriers as.are known _in the art to be

appr opr i at eNofEGBAIEnBsALHE IfteFrEnGegiiec o cewpthealowst of

transder mal } D eSi b QR f '

i nvention |ﬁ2€dl}}j2ﬂ%g5\egfgbgg S%%?@?/g, ol %ﬁt??éﬁ g,éﬂgg%?neysl}on-
creans, | otintarfering éhaming)IGRY vgmls, fatseb@sriagthe A/D

i nhal ants. The act C ound may be_ m xed under )
steri | econd?qnivsﬁ%r Wt%ﬁu H%%Fﬁrﬁé@{ﬁeioggﬂﬂtﬁ%%@ﬁfoa%ﬂq@m
carrier, anghdmdcR tdWedkcESiShMat it i i

propel I ants which maye bg rgqui.red_. Fé%%&fﬁ%&g%fference
oi ntment s, 1Palsis égportangdee., antiigpd signatagouldriedbaNFi n
addi i on {0 A0eAGL Yo SROYLIOh Bl Sl Y R e

exci pi ents, such as an

waxes, par afdetfatlest 2bfho atdu@anahiabk a €AY 603 & thermal
derivati ves, ,po!%et hyl ene glycols, silicones,

bent oni t es, NAd§q. Al Pagsing thraigh theDS A2, the [fesigrot is fed to
m xtures t . Powders and sprays can
contain, i nhaqgﬁgl%sls%g%%gglsmnpound of this invention,
exBlepi768t s Retrbvethe bacém $eterférahe meddlingiparaagdtéls from the
al um num hyc%r oxi de, g}gl ciumsjlicates and pol yam de
powder, or GR&iOedL0Savingdateriegpes maddmng rapmmasters doall

addi ti onal | j a
i or of | dor L blte GRS b8 3 SRt dRHE R e o
hydr ocar borsyresuioterfaser i dreee aagh bpoap anmult{fdOi2&Terers.

Tr ansder nal t ches. have t he.added advant age of
provi di ng cp(’)lﬁ JricEgreges mp ?Jyxg&ar%{n%t gﬂﬁﬁ%ﬁ“@b thafdave

present i nVghiIEPL ihRriehes) IRAxisBiiChe 9930 454 i can
be made by di ssol ving or "di spersing the conpound in
t he proper IB@@Vefiln Absor pti on enhancers can al so be

u in flux of. the compound acrass th
orep e "SR Byt Rling RSB eriictrany step Tos.
ei ther provheli qigiral isPassed @T2M lelse RONITEBIRARET .

diO%per sing the conmpound in a polymer matri x or gel.

[ 0892 730:op ks dntsifercpes madelingmasamesers ag) yeedwoereate an in-
powders, s [ KE | s ont enpl at ed
as bei ng V\n’(ythﬁ%énaq‘tla h ugélgtéltﬁ%g%+blié g fmstgirfeﬁrslgcnetrlg%e “F 5%5%]
Phar maceut ivdath baveplsiormons of this invention suitable
for parenteral administration conprise one or nore
conpounds of_G@k=[G{@let" on in conbination with on@5pr
nore pharnaceutical |l y-acceptable sterile isotonic
aqueous or wiemaqueous sol utions, dispersions,

suspensi on . emul sions, ar, sterjle po rs which nm
be Peconst i%%i&{’égh‘?¢?%s% gqyipiEoR ) t°q ?gﬁgﬂlatat%fory

di spersions j ygdedRf b SthRiard Posibiiad s in
sugars, al cohgl s, anti oxi gantg§1%f$e?§§%{migﬁﬂﬁ
bact er i ost a® s theshurtee requmincit. r ender t hef ormul ati on

isotonic with the blood of the intended recipient. or

suspendi ng or bﬁ? Sﬁ?tﬁﬁgrgﬁ%enﬁl@al f’gﬂa_fg‘g]]teé%’ﬁﬁﬁ?g of

sui tabl e agHARMStBREMPRRAMEBHACCALAIISHST a@&ylﬁdfjectrfﬁyo be
e

enpl oyed in the pharnmaceutical conpositions o
i nventi on néiXde asvar espuatient (Randthe Wotlesd Sighalidbdes

gl ycerol, opvl.ene gl ycol t.pyl ene.glycol ,. and
the like), ﬁésrﬁ’g‘%{s‘ﬁ? {na‘gf ﬁ%m&?lf#%§?%1ﬁé5£fﬁl&%ﬁspawvg-
oi I's, suchNasge,dd degired $ignAiehr hhi @CnflfcPerRE $Aiks removed)
esters, such as ethyl oleate. Proper fluidity can be

mai nt ai ned, for exanple, by t¥e use of coating
materials, such as lecithin, by the naintenance of the
required particle size in the case of dispersions, and
by the use of surfactants. [00130] These conpositions
may al so contain adjuvants such as preservatives,

4 4 e o - . e
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i nvention enployed in the pharmaceutical conposition
at levels lower than that required in order to achieve

woheosthesizeed t herapeutic effect and gradual |y POTAUS286/006094

the dosage until the desired effect is
achi eved. [00142] In general, a suitable daily dose of
a conpound wdf] nbhiee parveis evem ifiitlid identifidieds aarpterferenf Thise

compound which is the | owest dose, effective to produce
a t her apeutlg egen gplies Q}E‘Hﬁlﬁﬁtﬂe?l?de@?r\)@m%’%% Sl\%P‘ﬁF'

genel :;»H;y Qﬁ{%@;ﬂla%@éﬁ LRidas P sddantnd PaD A BQYRon (9),
Genérall'y, oral’, intravenous, ‘i ntracerebroventricul ar
and subcut gneesisredRVa thE intdreerenrRmaderiedd byhihs
invention for a patient, when used for the indicated
anal gesi c éfittderesce WpAGling PAFEFFSHM about 0. 0001 to

ahqut )0 er Ki . i : - Tf thi
OO ¢ o8 cftv BRLREPo ARG allPlRing RGO, i
active conpepnasreyerbefradstap Mased &or towputidpBpiation
four, five, six or nore sub-doses adm nistered )
separ at el y 18) ampifitlip siep s enteeadyizom 74 6 periy ot cormpiting
day, optionall LN unit dosage forns. Preferred
dosing is gﬁélaé%rh%l)ni stration per day. [00144] Wile it

| S3tBP9$4:bI ertelesife AP WidnParddne tR @sefetericsvieastionh t o
be adm nistered alone, it is preferable to adm ni ster

t he conpoursgiterionghaiveasmgedin 14801 608y Mfhaclagntication of the
(conposi tiopn).. 5] s ' o t
vent on nagrsshREl R ol A AT RUR BEE B LD o K
conveni ent theyath eforai$x)j ot ihitimnclemgydrom beawg/an interferer

nmedi ci ne, by anal ogy. with other pharnac icals.
[00146] | n BAcORERCHEISE E?I}tmh Wéﬁ pesde ﬁtepﬁgge?fﬁ?%se control
provi des p ' gsgﬁo L {d @B%

whi ch conp:hﬁglgga%?# %%g%éﬁ%ci@ca {/}églfl‘fqeélg? i[ﬂ;{g/%%gr?ount e)((thStep
one or nor exfdig.ther Fighpetdlowtmgihe cusentastivamardfiag 7.
above, fornul ated together with gne or npre L
phar naceut i cal I@Ppé‘(f%‘gi){"%\‘ﬁ bseryped ﬁ@fép?tga‘aﬁlﬂ?f\?ggsmg signal
and/ or di | UgBhRI exASeddBs$iblaSdnd thr&abRI dritdifInoer aft 16gst

phar maceuti cal conpositions of the present invention
may be spedivahtytithesimalrawefdroits glasificaiionshpeld beghanged

solid or liquid for inel uding th t he
fol | owi ng: )tg?fF%r%BFheﬁ ngr}t%’??r%@%? 161%%58(%?{%{%?;
drenches ( agdR@AkEnOhatie - He Giterf&or) U ThidSewnts the signal’s
suspensi ons), tablets, boluses, powlers, granules, )
pgs_t es I or t@@ﬁ@lﬁcf@ﬁm 5ﬁmtb§1ftgr@§t1%ﬁdg‘g§,tatk€121)‘>’ Jys i@ Apgisg spike
adm ni stratjon - e, by subcut aneous,

i nt rarrusculcgra%arwg%hf)gg@gﬁ )us i njection as, for

exsrpl7es: a Gpedt the desikad sigial’e(thisushpemes isp oyrrdi® interference
topi cal application, for exanple, as r ai nt ment
or spray apPPIGSRErATAcIE kg tie dotrgae a&% Oﬁ%%‘t%n{érfg}aence
menbr anes; océs‘sli)ng I RbfRKka R e bhch %{daﬂeg‘ ercﬁf&?%i?{elrﬂoviﬁ%%
a y

exanpl e, as a pesSary, creamor foéam (5) sublingual
or buccal | ylabélfijg afthe desirgd sigid] as mamsgadencaifltyis signal 8)

[1y. 00147] .The t "t L. " [ ded..t
onconpass. AeSuTanY Medestdif SRER0N sonrfeeithy BRbhag)
The pati enti,[ 8661 Mk QeksifelisTnhl R3TRREHefcS iBRK sBfHalRhs | N

need, incl ud ng primates, 1n particular humans, and
ot her mammmetmsstenty abowedbe theesholdheritbion enjistaipdpiing the

heep; and poul try and pets | | 49] Th
compound of et PR BT Dk ARk Bk Ed ks cuch

or in adm xt U[Aeﬁnﬁ%'etﬂoﬁﬁbﬂfg(@l@iﬂﬂeﬁﬂldsﬁmePt abl e
carriers and N al SO be adm nistered | n conjunction
Wi t h Eiptrer§ illnsttrites a sigglareseiyge phaagelp ¢h GE)S| reggiger commonly
cephal ospori ns, am nogl ycosi des and gl ycopepti des.

Conj unctive therapy, thus i ncl ¥les sequenti al ,

si mul taneous and separate adm nistration of the active
conmpound in a way that the therapeutical effects of
the first adm nistered one is not entirely di sappeared
when the subsequent is adm nistered. [00150] The

Y " o g, o o o " o - a
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derivati zed cel |l ul oses such as hydroxynet hyl cel | ul ose
or hydroxyethylcellul ose. [00159] In certain

weonhaoseat s, a formul ati on of the present i nveariusm06/006094

conprises a bioconpatible polynmer selected fromthe
group consi sting of polyam des, pol ycarbonates,
| yanlyleyble clesnelsod. gurell &n dy receivers typaatly hetdhadsast i 2

, lLyvi nyl I | ygl l'ides,
BGUs BRG S bl St ndintec CHRPRBO BN et anal ereide,
Ré&detvel BERSondWAHPEARKHE Posse PR sheh Byahﬁeplé gxzsﬂi%)/f_t Yhéne.

olymers of lactic acid and glycolic ac
5@@3}@%9@%@@8,& paaneters foo pacht ietesferipg PRNbatt ipassad itdlihe

eri.c acid | v(1 actd de- cocapr ol act one)
Igl‘g:wyésl\aé?é m IﬂiledLé Ye%eil &fag:]a %é)’re % ﬁgﬁgﬁﬁ? giﬁqrgerggﬁea@’s been
Raloyed; Aoagial PpR5ed 18AbaIRE dsoeivir ¥haHn8F8249Each channel
copol yrmers thereof. [001 60] The rel ease

FEE & apqtehed d8tepfora singlediRBE iTorditionallye fipt €44 mbde

[AV:endl > ti . i al th .
ANEHon P pAERER. el BE AR B BT bR Deplss i i
@fset mbasasenamdirbinehs acquiti XM | Ehe faedR@68 tFAR Helracking

mani ulat$d o _be pH dependent for exanple, using a
$30 e A5SeT (pthe Hiafq g‘@rﬁt andaiseching Yo spge aaquisitianw Hnplly,

i he- ' as, in i
A RSB, 2 A0 oBin 83000 M D
§28| ddsry timenthedtavigatiog Puodesdor 886 e4n prIBaGRa ihe UBa Eivee
st.omach. MP'tLﬁle coatings or m xtures_ of cyanam de

"R HESPLTP SREoTiNerch PAsHIBnTelpgtive AR iimiec Kiguse S igaralse be used
fOPStBENGR® sighalk bad cddke ?élee)laﬁlﬁgé'] %ﬁé{e@ﬁ@&fboufcp&ikég‘é@ Cbig&ﬁre

| ater release in the intesti ease can a

theR(Ypwode.cu Myoilestaisi on of salts or pore forning

agents, whigh can i /

drug by di FHUSISHELS SACHLIE OMALINSIEt s whi ch

nodi fThetpheestOhidtitiohtiy d@éctiyhBpRtue ©aN 1@&bsa desYS68kst For

control the rel ease rate. Agents which enhance

cyayPs Rl YIng 1S inventian tejthe Biecise Pesitienifig Spsteth PRE) as well
e hey can-he added to.the

oG B oL AGREE S A sP e Ao tuiRa hSve

ThaGRScuiged es)ctuerfocés [Nefrepettysseikavigd: i n t he pol yner

phase dependi ng on the conpound. In all cases the

amount £héul)e BiP, @p®uR€n] @s(lor pad 2UpG (HyD pe@yem( o)W w

pol ynmer). Types of degradati on enhancers include

i nor garfilé) sal ts such as amoni um sul fate and amoni um

chl ot . organic acids such as citric acid, benzoic

acid, and ascorbic acid, inorganic bases such as

sodi wnis cley ipplkt@s pot assi um car bonat e, cal ci um

carbﬁq te, zinc carbonate, and zinc hydroxide, and
or gahi l%g@ége%ﬁ%mT§§f@ﬁ%ﬁanﬂhﬁakﬁmﬁé%ﬁﬁdngPﬁine,
chol iyi®8; ' . di nol am ne, and

trieth ﬁgﬁgﬁgﬁghgﬁ%pgﬁFggg%gﬁts such as Tween. RTM and
Pl ur Gi(t)ds BENCoarRokequfisition [QAJeodess hilehargtle 7 [used in SPS]
m crostructure %o the matrices (i.e., water soluble
conpGLuidS® SHERT HEIYRHEY gani ¢ salts and sugars) are

adde j,C one
and (her o et e Rnd BB B Bty e TR,
regbivor 4% imsamplinathe digny! atlatrer isofficieds fetelik eodd, Menahe PE)
W@irticles Lné%@f uﬁ. gpis,can,be achi eved, for

2RSS RS %eg%j e thepriginad frderfgrenee signak ol gt gobgreas

ikt dpRatRMCRAR Thitightl ' &S sive

pol yner. Exa%%Fgg”gﬁ%Fggggﬁ€§% poléﬁg?gggfth free

car bhayPHEBE peceiven thbedisg wdeilf the samplirgy datel voidlds, 1 Catineles
especi al ly polyacrylates (as used herein,

pol yacryl ates refers to polyn%$s i ncluding acryl ate
groups and nodi fied acryl ate groups such as

cyanoacryl ates and nethacryl ates). [00162] The subject
conmpounds may be synt hesi zed using the nethods of
conmbi natorial synthesis described in this section.

~ 1 . o Y " o o
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[00170] A schene of conbinatorial synthesis in which
the identity of a conpound is given by its |ocations

wono@/mwynshesi s substrate is terned a PCT/US2006/006094

spatial | y-addressabl e synthesis. I n one enbodi nent,
the conbinatorial process is carried out by
heghvetr theinl thespoilimgaeidineeded fof the @b eadec NMost€GRE R eilvers

speci fic | tL,QNns .on solid support (Dower et al.
G531 ik Bl A0 Bndieabe Sraurbon indheciaviastion mcssage

6 L9 inv6 HRITY) €8ds. /B Ts alfd L

s 1%.@1.213,5%6541? IS post tgl‘%‘é%%&g%‘)%ﬁ%}éer%d@ ) code,

agjope et enliary skili ¢ the)GRShSeldpatieratandesol uti on of

phot &l i t hagr, r affords miniagturi.zation. This

Fech st oL e R Bl St Biigh K Erese fom the P(Y)
cRUOtHCAIWOBE £Vl S The Allerf@Bidel Rfttiatdd Witk R BGROEE can be
protecting groups. [00171] The key points of this
rergeYRddn sggcthrtbe pamewey ag was flonedar hefCAtodd. . THis paREs ig

: W - .. hesi bstrate i
AT ot e YD Rt B B Gstelbotven
of Steh 0041 atibigitaldata PR dabdribled Xy BRsRIENYe MM dn Technique

protected am no |inkers or _other photol abile Iinkers.
Li ght is usEeierboyekis preradsd tadhe iptarference peasiessirgichannel
region of tfae synh j |

of the photo a%%leagﬁgggggﬁgg&%?%ﬁ£%ﬁﬁyg%P%%PMEEﬂP&ﬁkE
(depr ot ect iTheye are swhtesouis possible dadipfonh R¥efr@atead, the
areas. After activation irst of a set of am no

. the f T
aci d anal odg’,pc’g%\’ltli’oﬂgésr fhﬁbt%ég IEH%F@PQBFE‘FIES C;S’Fﬁ?tl@ﬁ:@ligﬁgl data
group on t gy Borkt@hAT THS diditl BXRASEEN E@'ttaﬂﬁ GOLh tS
surface. Coupling only occurs in regions hat Rere
addr essed e recgjiversivariptechpnededi ng step. The reaction

[ ed,, t he ates washed, and e substrate is
Gk OF R et hiend ARe Tt itoded S P s By
di fferent rdagiseste06 ha@ag inteferdhdenddetiRe PArhnR AL 8640
bui | di ng bl ock. The pattern of masks and the sequence
of react antthe iést{erence peoogssteichtasnelnd32 hdiate, ltheramiayris.no

Since this ilizes. photolithography .

Cecnni ques AL EHBk of SRsb 8L Rt RECRME peererer.
synt hesi zed\ll thelintsiferedcombyellng gahendetedRE sphals YRl hesd s
sites thatlﬁgn be ,addressed with appropriate

resol ut i on12bpifd a5 duteripisrs) drat exishing up@rd L2qateci sel y
known; henggieldsgs i nteractions with other nolecules
can be directly assessed. [00172] In a light-directed
cHeep 8H: s yfartyasiesferdnoe npdolingpaardepane tiriéed ip alep OB,
of illum nation &nﬁ.on t he gide of a dLgion of
reactants.%E?(VQ 5 gasshe & (EGGPﬁﬂWF WdtEodp 748 nany
didiéeomnt PR ' '
sindftaneogg%syﬁ?ﬁﬁg%gﬁgractg??i?%%QFggggxgﬁﬁﬁﬁéﬁaﬂ
gener at i onlaskedrantp thé figealethe interskieng te ot egn@sients can
[00173] In,yet anather enbqdi t,. the subject. . nethod
Ltilizes ab% BW%VL?ﬁc?t HoAme l%%@fedaﬁf PRe Jpdehbded
taggi ng sy phefetefs HRGBEY td dFBAOMETEMast Bnd §&drature complex
identification of active conpounds fTom combi nat or | &
libraries &fpieagssigtdnivbish baveltkifomn:syst ens usi ng t ags
t hat uni quely encode the re@ﬁ;Lon steps a given bead

g

has underg \ngh, by | AT eI , the structure it
carries. nggggfg%p? ﬂ4gﬁ5§ approach m m cs phagél7)
di splay i i V4 i Nt
expressed g@%&f ig? ﬁ%qﬁggh§¥%ﬁ%fﬁ$%g¥%?8Pﬁ%ﬂbedn}mﬁp
acti vepept 72sles are deduced fromthe correspondi ng
genom ¢ DNA sequence. The first encodi ng of synthetic
conbi natorial l|ibraries enployed DNA as the code. A
variety of other forns of encodi ng have been reported,
i ncl udi ng encodi ng with sequenceabl e bi ool i goners
(e.g., oligonucleotides and peptides), and binary
encodi ng with additi onal nonsequenceabl e tags. [00174]
The principle of using oligonucleotides to encode

. " - o
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attachnment strategy in which the library nenber was
linked to the solid support by a photolabile |inker

wandoedeg28ags were attached through a |inker cleawabioe/006094

only by vigorous oxidation. Because the library
menbers can be repetitively partially photoeluted from
the solid suppOnte theiiltefergnceesigrend of emh ilterfertentd PBRY is n

mul ti pl e assays. Successi phot oel uti gn al so_per i

a very i gRRISASURGIE e mBlearTioQ TR aban g E¥APR ) (Of
first, ml eﬁgsﬁ‘é%nélfﬁogél%&%iﬁen%rhwérmmaﬁa otiter
pl ates; second, conpounds are partially detached and
tr ansf _e(r]I re ?)_e]ttfmitm? ﬁgctiphgil_tmabpm)r @;}tgt : hfzil;;ﬁ sigtlwill
assay identifies %te ac |\é§ Shied QUEED ANS This rule
cor r espondPREPHRAH S PN Lt s lertfied g IeREET ndW

mi Croti ter cbikgiics {d hbhftipatl ddRuagihuRecamLNds ar e
identified; and’sixth, the structures are decoded,
dgmm_ Esb d[ @mt Gjlqlalﬁl'bien mlatedmvd mwl t@*@gﬁ@i Wt dﬁ%mthyn ),
escribed, it wi e nore readily. under.stpod_ by
reference tRereleremoy g s giter ﬂ‘iﬂeé’g?raﬁﬁqpé‘ff{]@f fhe

i ncl uded Sanfters| | Ustration of
certain aggétg%féreg% g%g‘%ﬁﬁent.se of the present .
i rstepo2Qn, Fenidrmacenventionaltaeqdsition end fradking fuections. If this

i nvention. Exanple 1 181] Preparation.of. Conpound. 1
Conpound 1 Sﬁpswsﬂ%wgf’ms%‘pc%é’l He X iaﬁ&fﬁé'ls Csﬁeﬁi%aes ehitered
(0.22 mmol ). an riethylamne (0.6 mml) in

met hanol/neffmgclaéngée iloride (1:9, 1.2 nL) was treated

Wi $i8p 984:f onpHe segaiaprsio@ee 4 nid 28mpared Jo thadhtetfereneedthfashold.
hours at 23C. The clear, sol utjon iﬁ% %\Iﬁl ut ed I\Q/deth .

met hyl ene dAfsrsignelslassiicpliohy sl dahelpdigs aR MigRSISH Bkl hes
citric aci dChalE[{%:% fP5ih @%i?g%ﬂgi\gff&%yﬁ) 4 Rt MRSerph BTk AT

w t h di chl or onethane and the conbi ned organic
| ayers wer epags@mhuth 98t disetthe nentam dnteirferenceqweeessivgich#nnel

sul fate. The ¢lear oil .fram concentration,i n vac was
purified byanéliqqa ’éleé%‘lewceﬁ?‘&%ﬁ?‘b&’ﬁiﬁﬂ@‘%: 65T lé’%q?dl. 2%
met hanol i nyathteneat Aticats BhHedYsirve@ thak elpSteatishi t

solid in 87%yi eleg.. Exanmpl e 2 [00182] Pr e}ggr ation of
Conpound 3. iAtesfeting signalshonldeaeded| (omyiplen) demibrsshold

di et hyl am de (0. 22 I d,.sul f '

o) wer o GrEcELor A oy Mgy GRS aER ke PHapLl Bpjeichden
times from giyidlheZhatldnarinatanebéld@anittrferdh@r
residue was restored 1n dry dichl oraonet hane an

d .
triethylam wéalr(ed}:d@hmqby )igsimng that it is not an interterer). This

4- (di met hyl arni no [,6li -

mxture whsb SR SHEFY Qe to Py Ao QR Rl ialhey due
sol uti on wag didise pikevdrtamanipatiyt binélichl ori de (10 i)
and washed wi th 10% aquequs Ci tr,ié} aci.d. The setpa}r at ed
aqStEp 9381 ayBpdaiathecesirekvignl wi(this diapRs ) GHEETH ANETPERCe
n), and th ' ' o€ aM@R @bk dnde
brine and dﬁoé@%ﬁﬂg@%@ﬁﬂ%ua ast%gzl.% 4?lﬁe?@(a:ll ear ﬁoi I

f r om concenpioatssing channedsc Motevaschoupdafes awblide: di)iremavigela

h t hy. (0. 6% water/1. 2% net.h | i t hyl
et are ao BbYaie st o touen sita grin denrn RS Rt
yi el d. Exa”wﬁ%ér?s HeRR1 83 th\ansle Rafdrion ChbeyitertB( (i) labding

sel ective inhibitor of PDE5. The structures of |
vardenafi| tiedesinal dgrml knawintdrfereribthiy sigh mas copgigeuly

with regard to actjvi and phar ' '

properties. abgys @fﬁhg@f‘fﬂ?‘ﬁgonc%gg@E‘%égs%d_ftﬁﬁgﬁ%e Bred Ent
i nventi on i gyply Gferf@eldelho@1iRB beoilcass.usi ng
functional groups to provi de new conpounds t hat

exhi bit inproved pharmacoki netic properties. The
functional groups were placed spo as to affect

phar macoki netic properties, ra her than activity. The
set of conpounds that are designed and synthesi zed

i ncluded el enments that are predicted to be nmetabolic
products of other elenents of the set. [00184] Protein
bi ndi ng was determ ned by standard ultrafiltration

NN A ST -~ o o
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users' signals on the GPS spectrum For exanple,
Mobile Satellite Systens (MSS) downlinks, w nd

wonododogn3r adar, space-based radar, ultra-w debamas2006/006094

systens, GPS expansi on and the European Radi o
Navi gation Satellite System known as Galil eo, enploy
or may use frequencies in and around the GPS spectrum

L?Iggg}eheﬁ eﬁ@gﬁl eé¥@§o'.3pm t echnol o_giees mayr g In
These vari ous RF syst md%§t5M§ei nterference into

exi sting RNSS systens elther unintentionally or

inte ntQP%W&}m peipionanes of thp presentiimveatibe issavhieved by edefting all

[ ' I S n.signals froma

0 SRR ESeen e LR P Bt e e pdgeand buiing
thec® platronapphoprimilpn Avsig plei sOborfing dtn® o dimdnP 8 1HE GV HEbn

Thi;t &e of interference often occurs when a RNSS
ay devvEratedthat allomes fox 2ead parlermansamdth lowes poraputytiorsér

Cird [ : : t e [ r.fer.ence i.s an
LR, 8} oSO e ST BRI ELAT b2y
highest-pofvestdr sigialy @ot inohidinfgehe aneene shaine §iE1'1£1) tvikerePNSShe
RF $e t.rur}) It is Slesir ble to have a net hod and

%Iﬁg raq%dgte'f BreF LR s figpitsd) gyl“%‘ﬁ"B\Vé“%?é FoRtiaEiess

I nt er f1L6BBC : ' - edi.t-L it e
o o o oRoidolor AL AUPSERI, 16 PR APLRGT, | EALRLARIp of
Hir fera gentains oly thd sigeale having pgats ekbedigab§ acelpeedl em

' ' navi ' ) b [ ' : The foll '
{lesp 868 Qi The S e AF tiketcoiad diemgl o epegen from
Sigmlehdehig pbvtes wilakertRdiCifie RA8Q8d §iBnd: %I@ngaclg% gs%

Coar se/ Acqui sition or Cear/Acquisition
sigydisantioppiarls io Waeking il aquising tGERlected signal aBednsothe set

. 2 f Advanced Research Projects
%gﬁgﬁ/ékgﬁg@ﬁg%fef%%r e?ﬂ%leﬁ e ?ﬂf@e othsg b odigiapishithe p
DOhtic), thelchbodirher @041 2 dmbepiemal, B ABORR 300G RER
- ital Signal Processing FLL - Frequency Locked Loop
PPERS 10 eOrEPHAEBY FeHiteBeMES.Gat e Array GNSS ~ d obal
Navi gé&t,i ' finition), GRS, ~
G obar pomeratet bf Gomiels B LorfinRRLR) oA i, Sontro
Ipgicevasalgsighed forreopoea oyerfdvkhoe-effisietilyi wher\BRSAUNRITE Rleady

S eSS Aol AL oy
Wk RA ﬁgmﬁk’\%ggﬁor@%n%&t Phis %@Hniqtu% &hed t%?ﬁ%ost
- Ite ~ ar Far

Det ect or Mobi | e Satell ystem
qQFRlationehserred pavesss of thntvaigug)signatbe Therpeadesinefor the

ERREAEL SR B B S RS S S
veille, prééefsddah pafPdE an@@ stdps R(HNQ //CQRRSe] aPeV&'e&{}el\c}l below:

Position, Velocity, and Tine Q ~ Quadrature
Stepe b6y er Lapparvenll gisibhe BRNE.t y#Nbwhereri iand)j R chafeedi 0

Frequency .RNSS - Radi o vigation Satellite System ROC
- Recei ver 1@%‘5&‘&(% ngg’(ﬂ%til\g&né%i beingeasspeiatedpith et different
Avai | abi | igighaBNR - Signal to Noise Ratio SV - Space
Vehicle (e.g., an RNSS satellite) VCO - Voltage
SGmMG08! | e Rebseie Haztnoetersifnt theithamdy@PRAE Fiogl thY @it s @©rd VP
-Uniformy, t Powerful USAF - ited States, Air .
Force WAAZ 05-@ %r&ge REEQun tigeasienst i dhe poyeer ofibrer whannedis
Def i ni ti ongeatdr thah REpBREAGARLB" LRAnAQT

bef ore de;ggri bli %gl t h‘g I nvention. P?gsfggﬁﬁhg?%ogﬁﬂhr&%ﬁs
appr eci at ¢t herdetermtinsdrloyl the spasificoifuntion)] tes ther /& ARG ¢k

t hr oughou LS. application. he definition of a
term dep altrh‘tet%!%f1 ) ﬁﬁ ?Iﬁ%r%et?%ﬁﬁ‘?@rﬁd&g‘cggoethe Hﬁ%fﬁ‘fr RFegnatgigdor the
term the applicant intends tg utilize the definition
provi ded bel ow unl ess ot herw d indicated. GPS Codes:
Each GPS satellite or PL transmts two or nore

di fferent codes. Such codes typically include a
coarse/acquisition (C/ A) code and a precision
(encrypted) (P(Y)) code. Each C/ A-code is a unique

A NSNSt o T |
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Near-Far (NF) interference can occur both in mlitary
and civilian environnents and can be fromfriendly or
wbasdeidog72sour ces. Friendly sources include PserdoiLiSt@s/ 006094
(PLs) placed at airports to enhance navigation. A
strong PL signal can actually interfere with the
recei ver';S PRIN 101y Otheomispitrieigmoedt (Tdksteis repeated for all
satellites' signals, thereby unintentionally denying
the receiXblet Jfskd in navigation. Hostile
i n ference be, f L0t o bi
SOl o 1Dk Ay Tyl S hahEAate,
the i nt endubepace DikeHhingtoSAM4r ie aeddreith thei digriab fram theea.
Any type of mlitary hardwar %ﬁt,hat uses, a _GPS(Eec iver
i s” suscepReasiver Frontdndd 06 apdhiliggnterierees 1§ mitigated m the
interfer %ios)zany wreless (e.g., radio)
i nterference source whose signals can be predictively
stepdeied. Be dodentRefand@uppler B theli& signsli i ratked, and the

interference that occurs n recei ver, is collocated
(i.e., | CCHPEPAHHRHGS %H’ngﬁ?ﬁﬂ?‘?rya%#{esﬁﬁ’ Bﬁ?set P4 nduce
i nterferencel).Whiiha ﬁtersélﬁstmtﬂetlﬁita segtfiopsterference

a -
can result en si 92a s transmitted froma

Stepd0£8: navTlgatime step iaimsrentented. i nterfere with a

radi o- navigatiop signal .recei vad.on, th n
StgR ié&}: or fﬁ%%ﬁfq?qcﬁ &}atrﬁfog %Eefp Sighpl jsg eﬁ%g?%%géeﬁ%fl ?s en
occurs WheRyrAed BGRE MRErfENIeISeBspse Didcratiastot 1604. Sel f

interference is an extrene case of "near-far”

i nt er f er encdnitiglizingand Pepulating the APES ence: Smart

j am,ng can be.used to S ' :

r ach BERE P ARCONT P S AP G i P8, it must firt
inftRizé hidbEmaRe eRrhatg Stute withlnsest sf ealsiisly PRINe Higaes ver

is then slowy drawn of f the desired t h..causi
5&iognanbiegaert tomppuiaty Be Datapiors: 68@H9‘$F¢<‘5na‘?9ﬂ1@F?te$@ﬂ%e is
.the.r ' L r degs '
o P Bl S i @A IRUCRRPARK e DB SR, 10
gaieedl, thddgid, péthinitiajsizhsl teckingiagd acqguitibien, idraridics the
i ncreased geonetric ﬁat.h &n%l ay due to reflecti ons of

in g

“hafest] sigaalst arthe sigaaly AAYING SIS BPf STHHPP thepy | -

: : - Q&b}@g eRptiéLL) is 1
Slﬁ’?%ﬁ{é‘?‘{ ?ﬁg%ﬂgﬁﬁeﬁ %ﬁ%%% oﬂg?lﬁ% E{eéqf%gglg f1l tgl .eﬂr .g?tflét he) | oop
alpbtither aiowe pihve lagici{hien esmoves, frome tiuequposie sighel, Prease

.detector directly.control.s.a voltage n I

g Erricanopopy 5 PR Sl PG A [ oais e

uﬁg%ﬁgéa%ﬁgﬁ!s'i The ‘Uefibsresr @6 rhfledenpasqniedaigraligot degest
termin the filter polynomal. Since higher-order |oop

sindls bagngfhiedriglnst pasvernainges Banaarouged SN N t er s

of order 2 or .npre_are LN Gdel L ] 1:00S.
efount] (e srOp] PPl g Ftng | bR PRRpIRH B0
fitRBigh@terb@sng). Sieshrttieatd fymabntiemborssif potictheifirs and
signals of interest. Its ability to Hi vide the
s@oppFignal grpuriasHTe repeied Jroms the ragasieA copRasity Leng) prd
i UG 8. a9 she
e s U R R A
of thieetghalsericen anyl sighal groeimnitlevithin o spéfigh @sent
i nventjon. Navigation Data; GPS transmﬁs .a navigation
predetariioed sgaa\IWas 1ee) Witk e argre BOrPS “WRETC a

EE | [oSin nfe Rkt Fagee 1 BCY,
ogﬁ%gﬁgﬁéﬁgglg‘ﬂgﬁagﬁgsfe?ggpgolgﬁsgﬁi%i’ i onospheric no?éilg and
Refeprinlg teelfigdreurii: ver sal tinme data. Nominal Satellites
are satellites operating nornmally or within their
desi gn specifications. Processing Channel: A
processi ng channel of a GPS r Sei ver provides the
circuitry necessary to process“the signal froma GPS
transmtter (e.g., a satellite, or pseudolite). The
acqui sition and tracking functions take place in a
processi ng channel. Steady State: A conputational
state of an enbodi nent of a GPS receiver according to

e o L T N T N

h

0
h
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mul ti pl e-el enent antennas, adaptive antenna arrays,
and nulti-beam and adaptive nulling antennas. The
weonhadoseat can work with various signal sanpl PaE/US2006/006094
schenes, including direct Radi o Frequency or RP
sanpling, Internediate Frequency or |IF sanpling,
Steaddband Astemipt tooac(eirgand wackddldmome Sér&mlﬂ inrilyg receiver’s

bandpass s lin schenes n (j.e., .
correl at eba?in(g?‘ﬂf’{i&%mapé%g@f" Sllya’BFﬁo?lg % ‘3% @raCleée and
si gnal prgeasRid¥eh $i8edWisRStohe fcbEiver. esent invention
are perfornmed. In one configuration, the receiver,

Stendd 08 sHewuelgll drepignabsdecnerained b@efl@p%thenerehmod of
this enbodi nen n

for the cHPY&Rt ﬁﬁgn%repﬁmggwgk{a 5&8\%1 ﬁﬁ {dg r%ﬁe?fée‘f%ﬁg
bui I di ng thiggaioni nterferer) matri x appropriately. In
anot her confl l(%ur ation, which is suboptiml, the
Stepddilder , Findrthpgorsgeonagd sigaal aviyibe aﬁxaﬂumwsﬂ Cd%‘feéqfﬁ@n

interfer e |
si gnal s. | S t]%]%rwg} ng?%(%laﬂidr}?ggl?l& ?ggﬁ%eﬁ rOl%ped
Step 1desput abop) owdr atlahs ten@imhg non- grcmpeab sifghgler at | on can

det erm ne rlevvlthanfg’nn of copput tvlonal

Stertlddli ty ﬁawte Brished 1QoPaRg QiR Al RGBT REP

SY&Rt 2k OVe e !i@tHeQ r%f@qmﬂeem r BRgipEsent
vention can have a n er of advant ages dependlng on

Stelpel 188r t | Aulddhis sinhl gumodelingpardiaters to HiegHapoargragsi ng

S b, g, gener ol Lcess nek epent o D

transm ttggns Epﬁgﬁféaml @ncélit afe%efﬂerdrmamwaa bedér be
applied to any si'gnal frequency radi o

f requenci egllul}mon and tracking 5 hlEW il lzezgonw usingpthe kpewn

addi tion can be a v .
nunber (Pﬁﬁ? f% enee r(owerrJ %rou% IS@ ?fnééll 1?'1'% i&g%ﬁ??é)%amcular
code, Pregigasl iPalY xhecsheer ghdups havmg Mhﬁ)ghéﬁﬁowaﬂﬂiaﬁ tie group
t o- be-defined E-codes). Second, radio-navigation

recei ver sﬂ@éﬁhﬁﬂﬁ'étam}@ftslfgnaﬂsé?rbodl ment of the invention

re erfer (

ST S R SRR A S L R

I nt erf er eeteedyetmégommmgbol lopd.rd, this invention can

elimnate the pecessjty to determ ng phase of the
carrier of thegm#&%‘—bjgﬁ&—%g—“ﬁ&&s, i nterference
m ti ge&pQ ?edeﬂef’shalr@ irl MHEDhing MtbFer@nt @S AvhMéAl the Present

process. Fourth, this invention can be used with and
mweanelppuoezrdes imerforradei ragistazogi thattcam he asagirfa eligtinaie)jaanging

v rtaaro i Eree frrdmina feRLinore SRR reisdeond

tl?éﬁ%ﬁ%ﬁﬁeﬁ&d ABmARE cbBPENiRGiMUBEEINE phdsent ideertidngi Ng
I nformati on, the present 1nvention can be an integral

part of thelrm%mmmm_@ﬁth this

Rocerv A TE s S0 AREns PR Rass o g fpstandally

chREABH. VRS appRORAn G tAY bbeent timrmhyn warhitigagssetfantePBrence is
receiver users when the integrity of their PVT

agfypIlY MoFF ara8TabiBAN Ebile SieRfard dnterfRrenceaierisigat R ppceiver.
ﬁl@?{%bﬂfb‘?‘? 1§ﬁseraﬁlek ﬁg%@ﬁmgﬁh Bntkif PS signal’s offset and

onS|s enc anon e avai
Dl%@fdﬂ fiefeiht $racHiﬁg llm)pe,f thfs(datavle stplliet] Ieea:plllyﬂf@)sthe &PSndegiver
i nformati on, | 5 satellites to detect an

cbriad gooariingtosthe @FqSPQté%anBO’P dentify and renove its
faulty data fromthe navigation solution. Accordingly,
the present invention adds an additional integrity
noni toring techni que for dete§5|ng and preventing
smart jammng, and nultipath signals. Sixth, this

i nvention can nmake radi o-navi gati on receivers nore
robust to interference. Enbodi nents of the invention
can operate within a radi o-navigation receiver as a
S|gnal proceSS|ng technlque Addltlonally, enbodinents

o " oy o Y Y e
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of the matrix S. P51 =/ - P5 is the orthogonal

projection operator matrix that would take an input
wandemsjzect it onto the space spanned by the eorwsn®e/006094

of the matrix perpendicular to S. G=P5S H=H- PHis

a matri x whose colums span a subspace that contains

t hose ponipipliosticd toFW end LAAS ELanding S
searchingfor one signal, the matrix H reduces.to. a
col Jrecigap p@Ylgaq%ngEW@yg@g@ggqq%e rﬁflgtg? ﬁ'ﬁh\g&% or
itioR Oy TGt Tintd (PVAD) 8R4t dHOER AakieRIbl B¢t i on
ac%%gﬁoglﬁloﬁg\t]e?%@hatl vvo(ul d )tlake an i nput 1gmd p?%j ect
stdnidalont GPShel speas ¢hesp aaquadmionts additiond] trSIIHSIS Bt r i X

G, PO.=/ - PO is the porthqggonal,.projecti [
nefrledpyimprse thatedrag) THGROane. i B e PR
saRRESaSHRARSH iiDihe WiRle QabAI ARSmEftati e S YA (WA AS) or PLs

perpendicular to G Many of the projections are

bas¢d ersthegrendias speajfiedin the Leeph Asea ABgmeHtaliRn PYRECR| gur e,

t.he..subspace, 300 corre ] ' PRI
(SO S0 Sp R G A VEALRS (A toitering in
thé Bir Qb6 RS £1¥rea STiBRERRE SWRNAIS andEpaSecadlhnbmittelither GPS

si gnal - of -i nt er est sub_s&?é:%t <H>. _Jhe I nt et ference
coRtepRpRANa Sisarab SAVERMESLIANGT BROte WHINQIR Frogie
i A ' i ' ' LiRfitial
BRI B B0rkp AR e oenad pigte
GBS$ gadbstion] ksubingmah pdightialehregespredsian péayaws émmt(porecisdd

_the conposjte_ sigpal receiyved t,h t enna d,t he
indip Bos. Yob DN Seaatlk byt RalFEs CHCAPE on 1 FTiL

’ fstddit O pisii CBAbYSB. Pakinsoh e
D S e e, N e
aldE2%e0.t Marenshdss passenittetsiush thes(gb‘i spRsgomahs isdhe ease for

i nterference subspace. but non-orthogonal,. .
UeNsrbl SR e S R o St BB Rl Rgrocive
inf@RIEREN Alde@NIPthe AR oFilgHiddg Sktehi’] £ GPStrecdiverakiayis 108

the signal of interest. The above test usj Q%Ft{y) h,ash
nezhenyoat of thnBLs welhawffer inteeferepere Has elipqiiyRtye drewis out™ the

i nvariant .t o _nonsne (R i to b :
R A B N ORR  SGRLOP S e S, W
hd¥pshs, BNSSPS egeiveetvill belifiabig foytrack eheesabdiliitel et fhietetfene will

tector (MED) to erformthe,fgl I ovviE?g (% ng:[}tz(ati on. z
be-unabig,toeyvide P dtiatosmaon.  Thips e figar-r e %F S

| i ence
N e
inpludgentuliing ertAIanNony of thes sobitjous aregs affechiverasthapicsed
.version of Equation 3 that has the form of Equation 4,
INNRREM- | s suitable for use in today's RNSS receivers

Wi t hp 00 Y odhD e pPRRhT b @itiodns diffeterd Moin thiioheisBaPL
there are nornali zation terns in both the denoni nat or

salutiomdeyeriatdain theElEeli&t Disrendondyetessnse citehabayen die Aassd

1S only a.no lizati term.and,i S i .
P et S e B IR o e
of 1@ P! AGSNAASLy rek@lt th a 10 H8prokdmer ielsighal Bb interférendedbya.
of the Tn-phase and quadrature signal _conponents in
Thisenivat of imipexeorent wae sugeasipd Bospesellafvor Rasgmmedd ¢ s

f 1 | agk [ [ f.e g, h, GO
Priaplcaer BehstOht T S0y PRsitne Sy SETRARRR of
Na¢ioaidn, 1898 alsh G} in¥orpbitedididis by irefrencarfuch arigdB

properly adjusted detection threshold will, also
inprovementris not sEidient kn BigeHirRMEREVEIFTe HhéaigplsreatHidB

ter t P 1.on: a >

bieet g POy SR ety S b B SF IRRBREFT S aue aied
2(GTG | Gy (6) v TPGy = ((G .y '2Gy)t (GG 112 Gy
(7) The final formof the numéfator termin the above
Equation 7 inplies that a segnent ofy is operated on
by the term (G G~1/2 & . The result is then squared
to conpute y TPGy . Cearly, the termthat is applied
to the segnent y is normalized, where the

- . o ~ P~ e

"



Loop or PLL. The change in Doppler when using a PLL is

usual Iy obtained by integrating the phase error. The
wonremaas72Bnvent i on presents a net hod where pha®eTfusr006/006094

the interfering signal (s) can be incorporated

inplicitly and therefore avoids the use of a tracking
thdnd@Becohits haRichadabiagyn tifetstes for esdnif theabbs amcbaisca:‘dm be

i nvariant not only to in enc ovver byt . al so
ostiHeiars i ibmBLs e be 7RSSR d s Gieamed &t Hhrkftsc B,
SpqﬁgreIJ'J ng?%el%@é}lﬂ%éﬁ ab&ve. tl?ls&lﬁ@bﬁﬁg t6 QotRAENEVE thét-the ,

ic circult such as an Application Specific

préseﬁﬁgmttﬁﬂ oah alsuibe nsedsiofconpinetjionawidh suchf puispaepseudolite

recei vers. The technique can be inplenented in serial,
t“&@PEEVeI and/ or massively parallel architectures and

USi NGaBatkSRAERNRRA oA Mﬁlﬁ%&tmﬁm%ﬁtlbmmﬁimcﬁgjls

Becadse tne pnase 1t nvariant signal nodelin technl

r equTheqxesmt veitim cgn baesest teddiiesemuliipaicandda tlBéth

ech

e PR oS UL AR e AR RS ag‘n}%ﬁ% %‘%%é%me) in

tw%f ats T 6@t oh Bﬁcﬁﬁﬁt@'aﬁﬂﬁ eA rdtuee 400 ehhipped with Itlwileventlon
r exanple, near-far interference or i nt erfe eni:
naarra]éy legds$ rteakt t@.l@ﬁgﬁgng} gqﬁeﬁ‘@algﬁgageg 1rﬁ eace. Simply, an interference

nt er ence SI " d
P08 SR ? LRSI BRSSO iy o g an
trizReGebdidl &inRlfhgen (Re. coabtprasiidlly idewival mgﬁaﬂethahas elelayed in time

I nvariant_signal nodelin technuﬁ%C can

Cusito g Bore PG Qe FICHE® FS TEEPHE COEIS, deTegau i similar o
€ and track multipath
o 5Bl LR CARRCl o Sl A o i
sigidsi ng platforms, whether in nDnostatlc and bi-static
renof e sensi appl.i.cations; in,. co
app! MOsE PR §ﬂ§r’é\]ﬁﬁ of ithe TeeY hﬁﬁ?/l aoﬁﬂﬁll ¢ arﬁl5 gir%gqe then
mﬁHf ta{h%ﬁf@?fe?enc& b gechiibhn 'C%ﬁﬁ)ai/i@tﬁﬂ of ﬂﬂhﬂ%g@ﬂi stiréh ghs(GRiS use of
erver may be integrated with other navigation
P‘s’@memmsns usmg cathbigatiane of Fighalermngros thqw;sm @a@iﬂel@ navigation
Itlrret S eed net.er.s
n? a&og %I’ an t}ag H%Ylg%lrdg nggtgli g(glq F&J{Eﬁtohﬁ%?%%@me signal

arfl] tht @8§88pbh@ing &g PVETRIMRIN. dmerrahamglganummmm@utsl yay be
wi t hout experiencing unacceptable levels of emtted
elsmglﬁwdaﬁemgltf@rdn%l se in the received signal. A renote

> FEARiRE By ek SR B FSHRBECh £D sdriBell B CoffiackBANIEh
thépréfafitd E@bbditmeanwith referende tp th)af mmpemymg dpattings, itlisto be
Patent 6,771,214 is to S and .the S
upbFrigod fhet arighp sbwmncﬁma@@@ﬂ b Ry Yot DBt g | o
@ﬁé& L ak! gulél?@ﬂa‘ﬂ% § £ théflaEatRne RS veRBléSRbEQSS, S

oneiterativ vector conponents and t hus
irelidetl mﬁﬂmstktemeopmfnhe(pmm myentir astiediand by thempprededt o
i mpl ement in hardware. This solution requires that the

cleBitims of S are nornalized, i.e., unit vectors. The
followi ng MATLAB code will be used to illustrate this
solution: -1oop over the nunber of colums of S [[ II
ii nn ee 11]] for i=l :nunColums [line 2 ] [val,

index] =max (y '*S) ; [line 3] Shig=S (:,index) ;
[line 4] S(:,index) =[] ; [line 5] y=y- (Shig *y)
*Sbig; [[ Il 1i nn ee 66 ]] [rowb, colb] =size (S ;
[line 7] Snew= []; [line 8] for j=l:colb [line 9]
Snew=[ Snew (S (:,] )- (Sbig 1*S (:,j ))*Shig) ]; -s
renormalize S[[ Il ii nnee 11 00 ]] S (:,] )=Snew
] )Y/norm(Snew (:,j )); [line 11] end; [linel2] end,
line 1 will performthe fO||OV§I ng process a nunber of
times equal to the colums of trle where i is the
columm identifier. line 2 is the maxi muminner product
value of a colum of Swithy line 3 is the colum of
S that corresponds to the max, defined to be § (or
Sbig) I|ne 4 ellmnates that colurm b fromthe S

o = - - . " . o 1. i
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assigned to each user. In this way, all users
si mul taneously enploy all of the bandw dth during

woi20@le3R3 conruni cat i ons. Each user in a CDVA SPETAISR006/006094

uses a uni que noi se (pseudorandom PN) code to spread
the bits. Upon reception, each user's coded signal is
cerAquLmMm)asrmtched filter that is matched to

that user’s code to eXtrEl@ the desired bit sequence.

| deall-1y théignalproesssiag mehodyEXPBEEEt 0 be perfectly
eg?g&\ alh&BRd; insk@bs, 3 h

(ag{ﬁ Q%&ngﬁﬁg%%ﬁﬁgtcggl G S a([: )eved \/\Acwglelrlrl thesre |Héeac

oﬂaqﬂﬁrehty Ssigatiogi smntesoat ledshomaueshreaperaideg wirblssnsigeghed
filteri ng)ﬁmperatr on - which is based on an orthogonal

CORFBISEW INEEMAleypl et el y nulls out all users except the
use r({lg)?f)h i, §&t eacﬁﬁ‘élécté@wirlel'ekbsdlgrﬁﬂ Sfbralnoldelirigedata;

e user code of interest is the vector H that
|s sﬂab)medonblee sagmamgrdnhmg dasa, Seterminipg g mpodebef fapr t he

er cod r
e S o P e e
c&n%neﬁmeaiet@e@teg@agnM{mto H using a matched filter
resun‘rdtg i n perfect gancgl | ati 812‘;@85 a | @gg}gér%?%&ﬁons
fro er{ogp@ingy piojastiam ek 1pvEs sy, ot
erf ec ar.t ho
EEAL U PO Aot 0 et

spahﬁmg @trblﬁ‘ésshaa‘dmbe)f polenast vnel ergnzde{sd) af themonespmﬁmgc es (as
di scussed in Parkinson, d
wigleps Figilh gvhopain a3 mrfﬁfé?frﬂ}ceékkla%{g‘flwt 66%%11“6\91&1311}%&31
fg%gb& %%néﬂﬁésdeﬁlﬂgg frof Bk QPREtI06S sRREl Hahd MMakin Sid
cor por at ereln by reference)
détbdt@mmabspaeda is, nonfrethBgafal amﬁaowqmvaaemsa pysignatof-inkaress
IS wrtuallg; ort hogonal for .all oflf els wever, the
SUDSBRAC SRR ﬁpﬁse ‘3ten planofief S%B%e@ Wt the full
code |j teral% ags a week and the requrred
C(i’rﬁ‘?s%l? Pe G © ‘conput ati onal | y staggering.
Acco(diuslk re@lld fréih ¥ridsapehedoinviap Sonmquisingrsaid cant | y
short ér code lengths, which again conprom ses its
amtb@§0§‘§$90@ﬂmglséﬂfnabh®[?€iitl es. The non orthogonal ity of

comm ngled signals i.s furt er exac ed
asyn@ﬂlag u%@ﬁﬁ@?ﬁ‘lg%atllﬁ (Ig %’i’fag em % 3B§%rﬁ05nnt ©
sat %@cl tes. Therefore the GPS codes will never be
Sigitifeet |y aligned in time. Thus, if a matched filter
is used tgq 1 G efdioil BRpsitd PhA is
satebllite or%%mﬁcﬁag [ f%?lgm ot herﬁ?gtelllg%e or PL
s&hplead ltcSpﬁMvide Hoétathe iimploast hed dlmllrmd: ®impeatnts hElgel as

shown in F| e. 2.. The akage.fro
campeilicisimel g1 Whirey B%H’z? fm%#ﬁ%*@&% dods 3L Cfél?g.anst
%ﬁés%ﬁtahbﬁ plglglsrgelqllt,arget Si gnal must be detected. As
nter erence nol sel evel i ncreases, the
per f gr manges nafthdd6f dlAel, wierdn detsigibnodeéyy dude. As
di scissedin the Terns and Definjtions sect |fo this
cefprsds a purabisnefitinge pyesraidepnley data, @Wia sigaal fredyency,
Vﬁ{eﬁﬁé%heprgg%% glgeﬁro%r]}tf e{ls\{grmi ho% éﬂa}/actb‘grzbﬂrgﬂl eFBHEEAS a

Oi"n"a radi o- navi gati on
' |86 Ad ud@ﬂaﬁlrén

S@%@E}l}ﬁatw@gné@ §3| gn %%résﬁgﬁﬁgﬁty? oquthe pr esent
comypendntoof thasigha igncl uded therein in nmuch the same way
regardl ess of the wireless navigation receiver design.
For di scusm’eQﬂetp@u possim 3,Filgreid thesmbdeifaatach of dfe many
of today's radio- nawgatlon recejvers {s a
c@trasgqoadrn@ﬂwér: e siEnpls, mpadingSigngbto: &%Pn%asg’ﬁ %E’a
i nvention included. Note that specific receiver design
is usually proprietary. Thus, #ariations on the
diagramof Fig. 4 can include: (i) a GPS receiver that
is entirely analog, (ii) a GPS receiver wherein
processing is performed in the RF range, and (iii) a
dlfferent pl acenment of one or nore of the pre anp 404

o 'Y ~ A o,
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fidelity necessary. ldentification of Interfering
Signals The invention predictively nodels identified

wonv@rensng signals. In GPS NF situations, thecT/US2006/006094

interference includes one or nore SVs (and/or PL'S)
pseudo random noi se code (PRN). Such interference can
chmppmant pied & vehypleredmpenknt.Si nce all GPS signal s can be

Gl Gnal s | S nbaneRtod it cedh thedgpde B daisdor o east

ofbBBhAR, Hedd not LRARRIHS Hﬁs@gf%%&%@gﬁ*a@% wDAE! B9

paraneters as identified herei nabove)
mideling dain s dependens ingpradrs areyorb ef (@) @wnaime pcqmmtlon tade

ch _case ard baseline receiver 4
ol e REpiengy Sl bR TR Bregiog pesitigping
cbdld, @hd goatier fequeaby.y (i.e., as any other GPS signal),

and then the procedure of Fig. 7 (described herein

bel of) cadhpaeagsplicdaimclyuwhersimthg respactivesnagtal desleh@

A RoRRLIs< g PR R RS E05F preds ARl D sy
vdiegiraihs 1@ﬁ)ﬁnﬁl€ﬁn iBVRiraleRy digdls istnBeighli @4 rvﬂ?erélf) shidg-

5 and Fj (al so descri bed herein bel ow have been
DEE Rt @anﬁrb%& g meeofiafelemetsy siosd,ihandoger werd,

Fygv e&{&( ??ffyél 9;11% | nc%1 &égsg P ﬁ&% -‘le%’aﬁmgtgﬁ'ra%@%jac% 3 and

101108p’®t1cmajdeydaiafafndrfmmlﬁerfcbmpnaagh other, (e.g., one
call it PLI m ght . be 20 dBW above the

dﬁtS’ﬂ’i“HH]lggf?éﬂgé‘PPl? nfermagiog yising ﬂeq nayigatiopdatadian eplgalion
oﬁﬁ&bvﬁr’efe@ssmglﬁ’eﬂﬁ Acludeh g ¥RE %H\Dﬂ Mﬁ&%{?&@é nfghgéuonf

signal, calT it PL2, m ght be’20 dBWa
irfPbdmatioh Icoﬁlbrlsesﬁiatdhabmtﬁ@mgtdﬁ@ ok fHoR& HBT LpssitiBrS h v@ﬁ‘)mty,

iteratively identified from hi ghest power to | owest
AR fc&élﬁfﬁlﬁe@ﬁ | lustrates. Note that the procedure of

Fig.75, I S r dtineto

accon‘pl [ sﬁhgﬁ&ﬁ{ot%hdefc a?%@é ur gFF%@@S@ %ted in Fi g 6 but

t endilettifyireg, fmreacl obﬂnstseleékedieﬁleresﬁﬁlgﬂa‘ls of cokfespaiidgfps 0

5 follo te . that these steps refer to the

Sf‘é&?ft% fexing Sb&nabp Yhewgin g Higbyiaeless %lgm@l hﬁ@aﬁést@mér st ood
inftd}fidrin gﬁﬁgrﬁ‘fs%ﬁ%ﬁle{ §e%5r‘1"<§-%hr@f%95 *EA‘%&%Q@Q&%H&§ the

i nterference processing channe nust 1 nelude the
lm@ﬁpmmglst&lafsuwbenemthb nteynttecshjpsroff thenfitshasksesbrebs:ty @6

t he st Fi 7), St 4. T
alftens it 45 PRl nerettiosd dre SERPARRbSER0 MR o o
selécBitBk Felesk i ghal ShaR beSPAd uite M ANELMKED gwl"i’erélh":fﬂgé’crq% Z{ﬁ(%s

acqw sition and tracking functions conponents
psckpigengoBes izieinghes ailepyapast offthe comespbrding aigheld

m%@éﬁﬁag% L Y88 v éidg T

Dbﬁfﬂ&ﬁi&ta icbée offissk r416)\uat fﬁ)pf& ediall anti SwHeRIR MeSdertFicAtion
threshol'd criterion or threshold criteria (wi t hout

of adgnah s @éﬁ’é@fﬁqfln@)ﬁlgﬂ%ﬁ@éﬂi@r@ﬁhﬁéb@dﬁéltﬁfladhatnnqlh@es at
1e§gt%ayb@f }Hﬂld%%e 3] hﬁﬁ%ﬂﬂ&;&é Sk JrE B 25 sinple
as |dent ng ronges f signal's-

cqmreelsondmg sugrtafkr f(le)raepmdetaﬁmhédedetcmeeﬁi@eéade élfdv%&r l on could
b based on d 55 gn specifijcatjions such as those of
minggvAlie, (c fe-Boisprtientd) p signal-tpagarer retier(e)
i
a &{1‘ 121‘; tfgf]}gon% r?‘réé) g@q @Lau%g %ﬁghﬁﬁg dd%‘a ég g gleg%'fe%l FnP¥F two
orpn@d@iféar)rﬁmegh power | evel value, such as 10 dBW above

t he user m recei v powe sin a 3-dB gain
linearly 2glol aﬁﬁ}ee‘ﬁ‘ éﬁ@@ﬁglﬁlm*@r@ Fhé’(g a8 otni ni num
recei ved power for LI C/ A-Code is 160 dBW for LI
P(Y)-Code is -163 dBWand for312 P(Y)-Code or C/ A-Code
is - 166 dBW. This threshold criterion, in sone
enbodi ments, may be defined as a val ue correspondi ng
to a signal to noise ratio (SNR), or signal to carrier
ratio (SCR) or carrler to n0| se ratlo (CNR) reI ative
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interference mtigation nethod and apparatus of the
present invention, during steady state. Steady state
wOo0@absTed in the Terns and Definition secti ORCEUSY®G6/006094
The steps of Fig. 7 may be described for a GPS

enbodi nent as follows: Step 704: Digital data y (as
camsuctingeareiferenaetsegiabfromaie Modelyed dava foFagthe geferegesct i on
above) is grovi ded to the interference processing
sighalrisulgased tordeteraning sad ihterfarricersubsipase, oidiceein thel d be | F

. RE, .but .it S complex with the imaginary and
re?%rgpcep%gqai frsp %g fﬁ%agﬁ%%‘gﬁ‘gaﬁ%a%eﬁa&% pairs. In Figure
S4=tspe+ldast§ y is received by the antenna 401 and then
passed t Phe pre-anp 404 for anplification. Assum ng
R £ P e AR TN 0 hiARE) o kL LR, which o
isfar exduren eyct¢d dentaamdg fesiagiiasdvonymhettpaddwecdhplegonver t er

412 for . digitally sappling. The npunber of bits in the
COPRINSBH ERP FCE S AIED) 58 S Phich i SABTBASERF e al |
o&iitAIRAe ShOfuddilr@i@tnpoh&if! Udi ng the interference

signal's. Accordingly, for an enbodi nent of the

recePver Fhomethodaficlaime, 1, whgrein the tworeBess signals have
i i +33dB,.1 he nunber of bits |n li near A/D

oG LR R Gl e orste b tiion

near (f13fratlib i AR aNE RerefesOGEM] hy HAGNB ARt Rfwedt

| east one interfering signal is significantly higher
aidhan any nonnterfe png (nom nal) GPS signals, thus
requ'é)r'gné; t,{]e Al D c? verter 412 to utilize such a

r ang2b1depiitying ¢pch of i rurabityigirgless sigmalsharigiene
WPGKREar SHERAhS |Rithad 4 ifte] hifigggnce
pt ha?ﬁz ias itn'port gﬁ%tﬁnd(gg?tg&?asn%rhﬁ%gﬁ%%g iager{l\gfoggg%&ﬁ%gbe t he
pONFerilegs éhanethe ficse ntagniswder asmedopintedideess imdieedin astheel | ). A

S recei v needs at | eas bit to acqujre and track
PeToRBLTCT ) i i e SO Eogtrinrisgs S Samgh ¢ he
1dORF Ml intedrereld- Signal is fed to all processing
channels. Step 708 Retrieve the current interference
nmodelG-ng Pae madpd of claim h whereiethe witetase sig@s haxd ng
' rf el in araneters for all the

m}eﬁ[@r&o g‘yregsﬂéé@ Vg?"%%“e‘é%‘?g%bga%ﬁ‘a%ﬁ&eé’l QWIS Not e, there may
be (1) crackiep inda@ful@igoit SeasPonid @ tBe PRYaIRE 0P WBeREs
multiple merferers. All the interference nodeling

sighlsineters (for signals that have |abel ed as

nt er : ' . r r
ot gy BT B kel b SISt Befurf B e
repavapewes of dresigrels; prded in step 708, then control is
oes to 728. Step 720, The

pass 0 720, else cantrol. g
i nt e@g)a{e“é S0 YnaRainen ngng‘?séﬁ’@P@r Berfrgpg gep (), whetgine an
' r .Leference
R R L S e PP Blpd AV REL G TOER, DELRIF 1T
stéps(e tsepetoemebfoneech wigrouped (WateNsssigdal. s ith chip at
time t (used mthe Standard Positioning System (SPS))
w i sllt he Eirpetbed pf elgize hoyhereindhbe piogectinr of fer ence
' . Of Lnterfere PRN | ScC d e
el o SRR B B0 RO b e ShEg B Pt pme
adi@ht dperatds, as m equation (2) of the Wrel ess Signal
Model description in the Terns and Definitions section
her elfabovi CORBYiE! reagdableymeriuay CAmpyiig PHOsPSsiFXeputable
| ' ' remved)w Il not be part of S
m%ﬁ%ﬁ%ﬁﬁ%@@@f?ﬁ%&%@%@?a)n interferer. pThi s rule
evenl3applA &sgid cirowill dpepdldro prafdrm tikestepsarfrdana 1si gnal s.
Step 724: Once S has been calculated, y is determ ned
as per equation (9), thereby 3(r§[e13m)vi ng the interference
characterized by the interferthce nodeling paraneters.
Step 728: Perform conventional acquisition and
tracking functions. If this step was entered from step
724 use y (for conputing Equation 10) and if this step
was entered from 716 use y (for conputing Equation 4).

~ -—r~ A — o s . a
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G (t) is the Coarse Acquisition [C/A] code's ith chip
at tinmet [used in SPS] wis the carrier frequency As

woamee3reen, the C/ A code is 3dB stronger thaRCThS2006/006094

P(Y) code. If a receiver 400 is sanpling the signal at
a rate sufficient for CA code, then the P(Y) wll
appgar as fighsl@reudbsih@sStdnh adorhptesigs:i gi nal
i nterference signal. Long coherent |nte ration can
m t i(geaneanionaa eperable toFeceie asopmegiiayigal §gthenoi se. | f
a
cofpFFR RV FRALARE o O el AL el
ledsoénd Jwre@bxﬁlﬁ@emrwbsts1@85c6mmuv§mgnaﬂmunfoﬁnamm track
the CA code and use the inforpation in the navigation
mes abgmathed @}%Pﬁpaqerﬁi@@ctqs@p@fe&)% tode. It is also
posg bl e | one of
or di r? ary (};O%lﬂq f&e&%)édé&g&l wlf%leésgﬁﬁﬁ%ﬁeﬂ%&%e Sl%%elc ause
madelib datlaugheaftlvs a)miia omges;anadmgtmleelmsl swv/al nt erference
fromthe B(Y) nno be.renmoved.
i nterferdHée eg]c(?na RS rHOqullélg[_d@% d%t%’%m’&‘gr? 1ggdel
removed in eX%‘f‘tﬁeYse!é&?ed%‘i@eéé’%YgrﬁP tH@z%o&’é)réSntfaﬁﬁng he CA
code. This process is illustrated'in the flowhart of
Fi gure 9 whoséogt mmhagd ¢ndmdrabeece®p¢m®é&j0ftm ep 904:
Digital datay%ts desc din Interference
Mtigation Tech F&ﬂgl%‘géf‘? n above) is provided to the
I Nt gfi§ er gRejectN reFRS&GItAbndTaN Bkt aAlRectifs suPhdciiRd
earlier this data could be baseband, |IF or RF. There
degpetiometthspaned epigsthioBenal éa pyipserfespncy SPESPASOTRRNBIRG 2 t he

re%?x%%%ﬂt a@gfeggft oh§ F%gaf(sog'a;f ncgyr@%dng& qmgé O%,tggm ex

wlidn&in s&ﬁllht“crf&l&dcmﬂbs}eaée h@ddté’rmme&bmn@irasd neapecﬂus signal
channels. Step 908: Retrieve é{ g curregg1 i nterference
¥ %

mogshiag dag f%@ﬁﬁ’e]leéﬁté’nf: Fightl s and whgre B AHoBBavi ng
subﬁ;a@é Sonlrtho Iah@ﬂorp LﬁVﬁE@crté afsPnaRbtintdd&st subspace
[ erence processi ng hanne s 4 . Note, there may
spheninga cepresentatiomoBarfogree sighaldh, ) bitrasl erasespendorgworeless
multiple interferers. All the interference nodeling
sigatsaped ers (for signals that have | abel ed as

interferers).th :
retr L%Bré’ce%{ngp%é&%e)f ?%rafalﬁyﬁag 8'{{‘% 2?%&%2%1}1% g]e%&l
to RAqEARART fhollee coreéshbedifg sighald emdO8Xer atidiing cietsi @ial is
passed to 920, else control will go to 928. Step 920:
hOOdetenmheth%(ﬁﬂformadmﬁmﬂlthhelgm%ode tracking | oops are
both | ocked onto the signal, the interference to both
corrdcﬁnentﬂlecselﬁieme)fﬂmvléldﬁa’thef PRMBETHRL't i me. The
i nt er en r eate an
- L€ B T St O8 A RELR PGy R e RiRS
\ﬁ}jo@ﬂ%ﬁgﬂgﬂ the form si (wm) =PI (t)edi(nd +G(t)e -f
2J (17) where the variabl es have the same neani hgs as
desdf) béewn gomsteaist qregakip iedawbconyer s ysiieriswal SIyWgl of

I

SR W] DI R WETon il ERES o B SSRGS
of $hgemhpdvirdeignaleger i pt i on in the Ternms and Definitions
sectj.on herel nabov he desire nal. w Il
ot (B Uiai oBOigbleio provide e Siegah i e Gl nges to

r-This rule even applies to multipath and
théﬁf)\%lﬁflgg{i |ke signals. Step 924: Once S has been

cal dig) at echlogrto-digdatcenmertes @pasb]peo celmw:tthc) do¥®) ,

t hereb enovi.n terfe enc acteri ed by the
comyerigdri )é,péﬁs@ea g(ﬁlp%e arAre °§rt9, gf?r@% erform

co nv(ﬁzﬁ 'th[J%{orésgét‘blﬁb td QBreaRdsi gﬁﬂ%dbﬁné HRGhORN off f
this Step was ehtered from st use y and if this
step was entered from 916 use3 Step 934: The signa
IS once again conpared to the |nterference t hr eshol d.
If the signals classification is still |abeled as an
interferer or it has changed frombeing an interferer
to a non- |nterferer control will pass to step 938 el se

' e Y
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Recei ver Frontend 1046 and the interference it

mtigated in the MSD 1092. Step 1056: The code offset
wandoeDopnBer of the th signal is tracked, and PO®US2006/006094

out put paraneters (power, Doppler, chip-offset, phase,

and navigation data) are sent to the Data Store 1028.
thStregked @28 acdhie dtpluralitytof witedesk Sighsleent ed. Step 1060:

The interference matrix for the_ zth signal is, deleted,

and gont rore systeperfiflaiegl 4 Fherean thscempesisndgnatifospace

i sorim 4 Wt ali 7] ing the
soigoff b SO o i hqnib b Bk S b BN AT, L2y
cosipphentsrofithe comnpotitd sigrial, sind iwlietdiatliedetesfocknpoputspdce t he

Data Store with npost of ;the visible PRNs. Figures 5& 6
doggRotjaclyde d rensessBiRHP R PRI §8Bdlm Store. In anot her

enbodi ne of the invention the.followng |ogi.c can be

al sol7be u ?sedsyft(‘?mo(_lﬁ C!lj]‘%ﬁl_ntn]hd’e W_Bgfeén &edy ??e.npa%’lonﬁgﬂjeer al
sigA€h), @iharacthized by Rirdshadtiveistinal mbael ekl Rghepssl the model

acquisition, identifies the "hottest" signals, or the
repriegpidd the haphazg ahd gudtrghrestonpovetts of thediggabiyps t he

signals in a first signal grouping. Using the

nonok& hogpmadyseh0éfRtdimOry, aihein themaRDRE eathef thegi C

then renoves, fromthe conposite signal, the
copgspantingetice esstsignalsuingbiding sgnah bo, gpmppess botlypeal,  and

r ujr e ungrouped signals. The
thk%ﬁ?@fgaqépgﬁﬁ%(#?@%Eé%’and acquired signals (or the
si gngl. s HEh sygtetrhef ddighies tvhemie the nasdelige the fonggrleasped
signal s) are then grouped in a second signhal groupi ng
oneisEapehyy daewnatriagadh Ml o8 Rreomodeast Higeal pp &thegqﬂgﬁ%

i . ' . h
s 4 BB O e PR 8% Mo
antlhecambaSragaehayamd ¢b) 4 evasseqaeqlisidiod cofie agpregeg®sitepewt ed

ntil no un%rou?ed signals remain. Typically, the
Coa&ﬁé’!d? BHTHEWPYHal s within any signal grouping fall
Wit o a BReGkfch o MimPI4 dleRifTiHR @kpe e o0 WRIdeling
range, W th the various groups havi ng no overl appi ng
dags eprapriseaagesidoThndonpnesberscods offsetdaia, andbloppleedatal i n

Figure 11. Referring.to Figure.l11l: Step 1104: e
whes il g i RS 1yl R el IR
nalve@ebl GhtaTompPeiked @ROE ool Neleiidtgl windl Hariney et Slkolrdl

just attenpt to acquire and track known signals

clogksqoprestion, SVhiealth@esurasy, exicaperis pogmatpry almenpc dafa, and

. S| : gmﬁg their relative powers?
loﬁﬁgﬁgéégggﬁp%ggQ&?ﬁgﬁggaﬁg% t™® guide the interference
mi t i dpsdrindiing Sheigatiohlidformaton tengthe-nagigatipedats fignah
h the,naxinunlpOft correl ation i n group

plﬁmﬁiityma&%wﬂpwgsw sdreliding thesignal %S%W}?%%@ﬁhﬁll&

Loop ov al.l the renmajni non- grouped signals.. Step
napE3On PRI CRPURS A LT ARE L forE & position, &
velty IR f tBO @ tsrmaSt ep 1124: Deternmine if the

sighal j is in the Uh power grouping. Step 1128: Add

t hi 21si gnBlte systeped dlaim bamédersie the maychadesubppage detector
. graup. St 132: Re-acquire and track all non-grouped
lsgﬁgﬁgpgmj§£6érforning the steps of Figure 7 to Cance
out (iiiedemifer foeehsof didselddtarl wirdledstsignale g ubis¢spbadingnd
tracking. This wi|l be done using the kn?mn
sef pit 1aterisFiag s@nplsvisRergin uliyst wispless signehhps2 tishedof er ence
. I 1] Si .S - havi ng
infgPicnl ehalt R s Pind irdls gl BRYEcOiOLRSS "
in&ir@riag sighals whdésti@phdhdmberkhips o thei firerandsecmm sets as¢ eady
state. The receiver will transition to steady state
power control logic. Application to Anti-Jamrng in
GPS I fGPS receivers are in a #&nming interference
envi ronnent the present invention provides
interference resistance that can be used to elimnate
jammng fromstructured interference. The janm ng
signal is sinply acquired, tracked, and then

e o o a s e
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When two channel s of the receiver have "good | ock” on
the sane PRN, then nultipath interference is
woaewmrmwsmg. Conpari sons of relative signal streaguss006/006094
the use of PVT sol utions using conbinations of
signals, and/or the use of additional navigation

dlffa%ﬂtr m%tdi)rﬂth(eﬁirﬁ and@Bcond@ets iatd crogvd gdrieath sygkem
can be used to identjfy the true signal and the

Se@éteﬁé@p%%a isiggaks hae bespracgwirask andrirackerh wherain Hiergquiring
RO R, 5 RSO Sl sl phgnie

moESiap |dbadtwmomn1anfcatpsamowah&orn lhempee ceds effsee diradi ment
with reference to the acco any| ngwgﬁavm ngs, it is to

Deglai ot SedscRiTaehee. gid DOTRICERAH 35S WRRe I doriigionanms

|
of R PR G ink BIch S Basel on (REsild LB tar biHilts
leasn ohmdfe dayw predetetrhined nmpbemff thdtstrqmlgefft efisaidnvent i on as

CO%%QOS‘ﬁ %5’5‘2%5 LE ‘?Fz (g%’rpﬁ ng{eﬁﬁe %ng’g/gr? aﬁtehna

pré®@&& h iy aucs @ém%g&aﬁtoshasetaueyod) a\éffg%letonca&‘néﬂiﬁﬁél qes.
fromeach of "a'plurality of signaling sources, at

a ¢aela@ttom®esec@m¢,é§mnwlﬁg amph@rles?gldig)gmwmgbm&pwmﬁt@o
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13. Alogic circuit operable to performthe steps of
claim1.14. A signal processing system, conprising:

woOadocan3ant enna operable to receive a conposi t BCTiUSHE@E/006094

(y), the conposite signal y including, fromeach of a
plurality of signaling sources, at |east one

ﬂﬂﬁgér%§@gggﬁﬁgg%hﬂgh@as signal conprising signaling
I nformation; (b) a matched su?s ace _det ect or operable
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sel ected wireless signal, the nodel containing both in
phase and quadrature conponents of the sel ected
signal; and (ii) project a representation of y, onto a
det ecti on subspace, the detection subspace being
orthogonal to an interference subspace spanning a
representation of at |east one signal (sO) of the
correspondi ng wirel ess signals, wherein said
i nterference subspace is determ ned using said
respective signal nodeling data for the at |east one
signal sO and wherein said detection subspace is
non- ort hogonal and non-equi valent to a
signal -of -i nterest subspace spanning a representation
of another signal (hO ) of said corresponding wreless
signals; and (c) a processing channel operable, based
on a result of the projection, to acquire said another
correspondi ng signal hO and, after acquiring the
signal hO , determine the information fromthe signa
hO 15. The system of claim 14, further conprising: (d)
a pre-anplif er operable to anplify the power of the
recei ved conposite signal; (e) a down converter
operabl e to down convert, using signal m xing
frequencies, and provide down converted in phase and
guadr ature conponents of the conposite signal y; (f)
an oscillator operable to provide the signal m xing
frequencies to the down converter; (g) an
anal og-to-digital converter operable to convert the
downconverted in phase and quadrature from anal og to
digital format; and (h) a data store operable to store
t he signal nodeling data for each ofthe tracked and
acquired plurality of wireless signals. 1 The system
of claim 14, wherein the conposite signal is sanpled
to provide both the down-converted in phase and
guadr ature conmponents of the conposite signal, and
wherein the interference subspace does not include a
representation of the signal hO . 7 The system of
claim 14, wherein the representation of the signal hO
is characterized by a respective signal nodel and
wherein the nodel represents the in phase and
guadr at ure conponents of the signal ho - The system of
claim 17, wherein the nodel for each of the
corresponding wireless signals, including signal hO,
conprises both a real conponent and a conpl ex
conponent. 19. The system of claim 17, wherein the
nodel ing data for at |east one signal S does not
i ncl ude the phase of the nodel ed signal and wherein
the nodeling data i s dependent upon one or nore of (a)
a coarse acquisition code and a carrier frequency and
(b) a coarse acquisition code, a precise positioning
code, and a carrier frequency. 20. The systemof claim
14, wherein the respective siéﬁal nodel i ng data
conpri ses a pseudo-random nunber, code of fset data,
and Doppl er data, wherein the information in the
wirel ess signals is navigation data, wherein said
navi gati on data conprises one or nore of a telenetry

N1 [ 1 o o o .



