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AM NE- BASED AND AM DE- BASED | NHI BI TORS OF

SEM CARBAZI| DESENSI TI VE AM NE OXI DASE ( SSAO) ENZYME
WAEIDEN832Y6 AND VAP- | NMEDI ATED ADHESI ON USEFUL HER/US2005/005913

TREATMENT OF DI SEASES. CROSS REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clains the

priority benefit of United States Provisional Patent

of " MTEThTRER AR WEkk SR BELERMOmORATION

60/ 569, 017, filed May 6, 2004, of United States

Provi si onal 221, filed

August 13, 2OO%ﬁﬁﬁ@@ﬁ@#ﬁﬁﬁ?#nggﬁgQggé FOVvi si ona
[0001Pat Bttt préyat inGahticireldees t6 0kibdeberd, 2Ad i phrtiduleeioadigha-HBlta

2004. The entire contents of those applications are
modulaters yed RConRprsiian sdthppalogrtardigitad copicesion immrdgngxangters.

FI ELD [ 0002] This application relates to compositions
[00023 rPah | seeixivoetsy fsaypicailyi used towgessar cairona blodd -chemssiryichieracteristics
. m oxj dase S Al al so known .as scul ar. adhesi
mclu@%ﬂ)&f ROtlipedsoy 3 ﬁw “Poegh FURGH of rnogikipibATenal blood, the
volunaen&* @Wufar moga g@@ﬁf&s 3Msh1AHE %erﬂggﬁ@ aga AR ST blood pulsations

Hurmman vascul ar adhesi on protein-
corre(p‘dnﬁing)to eax:hdneaxylp@t 2f a p@®nk DVisasvnetnerd off these cluarms¢ristics has been
hesi on nol.ecul.e. C oni.ng an C|n of ..

accongajshed DGR TI G B S S B N O € i L] o Portion of the
patieritd €i8¢ucGMeré Blobl pbrigdes tHiBES h@ Hﬁd)tMelE&ﬁMl Kps!e%e%l tRe absorption of

sem car bazi de-sensitive am ne oxi dase

light goppevs wayrlengtisig sueh tpﬁéugx’[]@{sag@ounméhght@@p@rz;ed is then used to

NI Gl SR ot 1

[0003y et THEEMt s@kteradithedgh dieaishypotilesats td hofaicas rrid?afwavelengths
proteolytic cl eavage of the nenbrane-bound V.

that argpbserbed by dqplped jnan aeounbraprisentaicyyidhe weuntstftthﬁ blped

V. .
cons FRUPRAREL ORI tr B4R B: RS Sk S EriRhcn e e
will vaBniragesrd e vl tMAP charang émusmit bﬁblobdt:hnsmsucmn iratihte tissue and the

oxi dase and a_cell adhe nol ecul e. [ 0004]
relatedighcaspasione F%Wg?selrlvé%kwaﬁéygﬁa la*a@eswclal S%“%MF tygically been

provi@ddOWin 9 Igﬁ%%%hatﬁ@?&ag&rdQH geﬂléat@ foBf &8 148t two different
generically as sem carbazi de- sensi £l've am ne oxl dases
wavekeagth&%ﬁﬁﬁﬁﬂ@c)deteﬁ&_ﬁ%nanwe tobath pf dwise blagclemgthsres accordance

t hat catal yze oxidativ am nation of primary am nes.
with e Eure A Tobeapung BlopR SR RSALT B 0! ¢ ho

correspondi ng al dehyde and rel ease O H2O2 and
(00043, miﬁmwmnonThygsvesmy@re snchyde dgviceethaherefseanedrisnmpartior of the

body A g IR ca o Mokt S I sty ng PGS bl s or iHdse body

portionl R gdrfudedivith ®¢addi ahd thedtilssae Surfa¢B 64 eadily J&eﬁﬁil@to fA@ sensor.
physi ol ogi cal function has been definitively

t .
00053 SEFPHS DB R0 AR BTNl fusin
sigmat dettal reoddatonfoBehdlogto- Eigﬁﬁl%nbgﬁmtalfteﬁhe(s@n@m)s dbiiodulated into
Genetics Metabl. 71:559-564) Hovvever t hey . have been

the separgie e pad IR sigpale ﬁﬁteé%ples%acw Sé%geﬁswr%lﬁdlsmg sigma-delta

S t g N
mod e o Ty P AR S i 2t SPE S TR Pl MEBECof oyo sigma
delta modole®rs pecfashe tdde:hallna:k ed orkmﬁmntlnge(mfmred)e:hhmMn The sigma-

dela Fagiiery povidist ot e g P Pyiag e Hemideha

modufhitSrtYeitpUi k@ Bd MASrBdERNsH: S 2lblutRARNSali THi [setbomplished by using
speci es. I n humans, SSAO specific activity has been

detected in nost tissues but with marked differences
(highest in aorta and |lung). Human and rodent plasnma
have very | ow SSAO activity conpared with rum nants.
Depl eti on studi es suggest that SSAQ VAP-1 accounts for
90% of cell and serum SSAO activity (Jaakkola K. et

al . (1999) Am J. Pathol. 155: 1953) [0006]
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enbodi nent, n3b is independently 1. In another

enbodi nent, n3b is independently 2. [0023] In another
wepiedsarent , t he present invention rel ates to PEL/OISHE5/005913

of using the conpounds of formula Il to inhibit SSAO

a fosg Pl ekt i B Hol s B Rl folPrbdreSn B hien

resoRiti6h Sighal. TTheGdR $TAhOSikhhh- cﬁ[tdhﬁi’dulatﬂihbltms patesti ipgoritevlled by
VAP-| protein, b dn1n|ster|ng one or nore of the

varmﬁb@mﬁtbom@iﬁe Pelsgufficient to inhibit SSAO
enzynme activity and/or inhibit binding to VAP-I
protein. The conpounds can be used for a method of

VAP T i i cr doRE SN o RYGOF el BBENHIBR "The i
[OOOBP %ﬁ?ge%e&lﬂbérﬁlgn S AR MHodliAtdR in B TRUR frvekE Hbﬁhﬁnaﬁer the

SSAO activity or 1nhibit binding to P-
AnaIBgeoaimgm\b CooeertzafARICS. oAkmgm&ddltzf mpdldatmetdm‘dd (wflth a 81mple ADC.

i bitin ctl r b|t|n bi. ndi to
ThisgflBn tassgiops o nefia i bt dorhf PhothguBPeydigtah b cian
dem&di&deaRicAtE anmpo&htsmdrﬁ@fhe r @ﬂmvﬁicﬁtr&[dllrég tWwBDCs. The
conpounds to the organismin an anmount sufficient to

red andHRIsi gnaBaOsperated later.dn thadipitl dopiaitiasieg 2 &oftwge pr firmyyare
prog?ﬁgl?thggés&g Odlarrrn% dvtvsbre fgrobd)ﬁlgrsed Hﬁgp ﬁnlhfenls F’l? llg%{nee%{orr grgfoduced
into bid 4igHarBii 5t tl@d othamlﬂiﬁcedhs egdd@d IR willl laRetHesame frequency response

enbodi nent, the present invention relates tao nethods
errorphepglcylption of b&%@ame@aapn el gancal qut thig grret phlicedsanagulation in
soft S HES all?\tv]s AHTBRE Lhiot Bkl ARURRLESPschb E?QH(gﬁsean

resp PR oghotharo e I'men
|nvent|on relates to nmethods of treati
(0007h iﬁﬁﬁs%ﬁnvw%mw @trgp&ffg BrReC Aoy it Aﬂﬂ%converswn with
the s?%ﬂ@@éi&qﬁoﬂﬁ GF ir ?9’ thih Qs Abit Ednveftich of the prior z%rt by using a

rapeutical ective anbunt, or in an anou
mults-bit fieedbackt Dtgatat toeatalag € orevertert (mm torpravid¢ henique Pulse Width

oG g e Y B A A i

contfl Hhﬁi'uﬂvﬁfch ant%l@ a QGVltBP b&wREn S vEIRIER PeteRtR cEke SIdhhR added back
in formula 11l in a therapeutically ef fective anmpunt,

into the input aignakrolhetansit oﬁﬁnen thettogh V@lagetrmrqnmwdqi in versus the

amomut glgeafgm\{ogtag% r%rggtfe g 2 ?ge(ﬂﬁ pf%V&%&ng ggal b (gfve an accurate

anal X REWRk. Thé akentiANI0EesIMBars§@HelsHndehRE eRfibAdkas a function of a
exanpl e, an inflammtory response) hi another

stablesinshisiegmak | t he di sease to be treated is multiple
sclerosis (e.g., chronic nmultiple sclerosis). [0024]
[0008B &meidiker apde0df e fiventibg, a swirhtat e ihpatlofidesintegrator used for the
ounds of fornmula PV: where RO and R4l are
SIemar@&nﬁg EnduRtorprovidesehsamigidiold eIt com analeg pyitet ispsed to

SW“%%%%J dt|5¥ In?ﬁl__-@ean (?Cénﬁgll 1?241’#? n%mglé{r% o?e tﬂﬁ (&Erﬁ oo amﬁﬁer of the

1nteg'rait0f uﬂitertg)nabdtlo&tte tlecotb@epg of henmefa,tloahll anﬁ:lliﬁer mamtalns the

[trans) isoner ereof , all sol vat and drate
volta o it Uy Peich et e ado s Y Sps fealieRE roTg e 1> connected
to thiseE&Rf inp@ e gakile Iﬁﬁ‘ll-ﬁﬁeﬁlhg LR to PROVI@BPIolirce or sink for excess
12part|cular?y phar maceut i cal I'y- accept abl e salts.
curravitagimoededes and prodrugs of the conpounds of fornula
IV are al so enbraced by the invention. [0025] In

[0008N O eiotReEFAGFECEBNthe prdtentifieseidh, hmaNPRY daphcitops ae@Sed for the
nmet hods of using the conmpounds of fornmula IV to

integr#pr of the Sgpe-dekzyrdulaien Diffprenpeapapiéors arfesvdieagdin depending upon
activity is due either to sol uble SSAO enzyne or
menbr ane- bound VAP-1 protein, or due to both) and/or
inhibit binding to VAP-1 projein, by admnistering one
or nore of the conmpounds in an anount sufficient to
i nhi bit SSAO enzynme activity and/or inhibit binding to
VAP- | protein The conpounds can be used for a nethod

NN A PN a2 "
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pa- 958577 22[ 0038] I n another enbodi nent, the

conpounds of fornmula I X are chosen fromthe subset
walewsgsased | X-a: where Ar/ Het Ar is i ndependenpdTUS2005/005913

sel ected fromsubstituted aryl, unsubstituted aryl,

e S R 0 R0 ORLRI DS ERBE Y

diffepdh cApabitdrScah M lp@iastea td yach el et ®befdeivdilatdd. Fan 6xzﬁa1pl@8a first
al kyl'; including all stereoisoners thereof, al

E/ Z
capagigdrsan paned o5 a st Sgnah and e secoad forghe yitasad signplnpddiioaally, third
and J‘t Egﬁ ggéacn&ls &aﬁ %?ﬁ e?l 1io¥ Q? &'&eréf'k‘?éh r{bc‘ett\@}eéﬂr tﬁ{g réc%t{ﬁsmfrared, ora

secofdh@drkRBipaul bdt‘&béryt-ha Grofefpédidered afI‘th ehdi apadiidr eﬁbreu‘tﬂe quantization
prodrugs of .the conpounds of fornula | X-a are
errorefﬁb@ a ulgytlmﬁ slot,wiagh allgyvs t{hgg@]a- gltadpedulater ADC to operate on

h Q&nnﬁﬂﬁtbﬁvent'on i ncl udes conpounds of
tes&ﬁg I cérrespondlng to formula I X where R93,
R94, and RO5 are H, n9 is 1, and wherein: R91 is
i ndependently chosen fron1the group consi sting of

unsubstituted aryl, substituted aryl, nonosubstituted
[0018} y [For alfusthss pidenstentling 9ﬁ the natuza dnsltady entegespf yhe present invention,

referﬁg‘%u §t lh:?uélgagwgg f@ﬁ(&%g@ e(%s bsgll%nltl e(rjl é$ g%ﬁjlrlr?(% 1ro¥1 witf {P{g
mmo%gg@*ﬁguﬁﬁpl -C]-C4 al kyl, C3- CB cycl oal kyl, and
4 aralkyl "or ROl and R92 together with the atons
to which they are bonded form a tetrahydropyridi ne,
tetrahydropyrrole ring (pyrrolidine) or
2 5-di hydr op;BRIcEFd)ES@gIF(HOWOFdIHE@RAWENGSnaI |y
sed to_an aryl or hetereoaryl ring; |nclud|n al,
l001§k oFiEBTS b Slotihdipgsm ofan oxgngter weeTRoFaling)thy RisRe nvention.
thereof, all solvates and hydrates thereof, al
[0012) y§i@lrd: 2 sea @nabitrbapremyod dvbisteze ;sign%%tﬁ?fn@ﬁﬂaipn&cording to an
ereof, and all salts thereof, particularly
mnb%ﬂ%@ﬂﬁﬁ%ﬂﬁ?%ﬁ?F?‘acceptable salts. Metabolites and
prodrugs of the conpounds of fornula | X-b are al so
[0013]vh FegveeiBys & diegiamvadrat tiypigal Jig0adEltd modwletos pbipdt-nent  of
the conpounds of forrmula I X-b, the substituents are
[001upd@%§1 2 d YirGQR@Rah @ Msiima-@ka médudatoN@dcogHing to an
al kyl, and -O-C 1-C4 al kyl. In another
embedifmei ofdhe Pispent wee@@m@ﬁm@e i@ modukatpr for ggample and hold

osen fromH, -OH
c1rcu§té?_§ﬁ lnf:%&égs sv%&%éa 'AQ{? E%ﬂgl%gtl d&t&)'?lc 1-C4 alkyl . | n
anot her enbodi nent, R 1 and R 2 together %ath th
[0018} oRigureS jia WRinghiseramd!Ipyriiag V%@% SRSy é%mmlt&f Figure 4.
attached to the renmai nder of the nolecule at the
[0016et Fiduyel6 gy ciraiyt] diadrameden embodimennof eha'gmardn:hal ntbdulator
g 0041] I n another .enbodi.nent Iﬁ in entl i ncl udes
acco eﬁﬁa@aha BreSeR AReRHiPRUSIZIG BVUIRIE CARAGHTTS 1 HAAMERALNL | y
chosen from C -ClQunsubstituted aryl, C-C7
[0013ubfigurai? ek mpg diggragifusirating yiffere srgna}mﬁ ithat ditcyited Figure 6.
heteroaryl, and C4-Cl5 substituted heteroaryl; RLO is
i ndependenthETANCE® DESCRIPHIONG Y TQE SV BNKYON - 0- C
1-C4 al kyl, C3-C8 cycloal kyl, C7-Cl4 aral kyl, C
Qzﬂaﬂiﬂﬂﬁwl, C6- C substi t ut ed aryl; pa-958577 24Ri 02 is

oonSFRERP ST O o s § 9 W e o

inveitidns tA sersed] GinyludeRie@ana irdrdt OBEDE and agh@edetectdbt. yThese are
chosen fromH Cl-C4 alk C -C8 cycl oal Cr-Cl4 . .
connggisg Ry p ol 18103 hpg, AP et @cpraw?& by D drive
interF2HBETHE Ak e EQ&S@HI’FJH@ ofh ®BYenkor RHovIEE ﬂosan I V interface 18.
I ndependently chosen fromO and 1; including al
stereoi sonmers thereof, all E/Z (C|s/trans) |soners
thereof, all solvates and hygrates thereof, al
crystalline and non-crystalline fornms thereof, and al

salts thereof, particularly
pharnaceutlcally acceptable salts N@tabolltes and

Y " o Y r o o o o
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medi canent for treatnent of multiple sclerosis or

chronic nmultiple sclerosis. In another enbodi nent, the
WO pwsengizecq enbr aces conpounds of fornmula | X f oPCT/US2005/005913

manuf acture of a nedi canent for treatnment of ischemc

i ch trok r k& u Lschenl.c
The it SEE R BT TR R B AR PR 00 e e
pres&ithii @ asn CORPoupaisofGignindens iateXal©20 lsrovided foed @ifocdntroller 22
anot her enbodi nent, the invention enbraces conpounds

whichringlgdena ) )t AGP capyritercMisracasitrodehgeine Biden flaghgnemory for a

progé{gﬁ,gagﬁm&ﬁgw RFERLOTHe g r}gfegéea%o ih&u@é@‘%\t&gﬁg?processor chip 24

ment, the-’l nvention e ces conmpoun
conrfeotedtid a fiXsH memoeyn2E. afihailye aalock 28e6 usamadtanfinterface 30 to a digital

treatment of i ne or .autoi nmune di seases hi anot her
calibeHiRRNRRETSHD 1§ AR or SRBralR 3 FRSGLYRR ﬂledamcessed
infofn®tiH! & well & reBBDHERGHAIBE Afendl JHBMHISAIERE pfRiding an analog
~ treatment of nultiple sclerosis or chronic nultrple
dispkgl erosis. I n anot her enbodi nent, the invention

enbraces conpounds of fornula X for manufacture of a

[0019P diBxANRIY a £igﬁatdeﬁahmatat&fwi'ﬂ§me Qfiqae PVERIAEESatS UEthe PBesent
stroke) or the sequel ae of ischem c diseases. BRI EF

invemisCrheRsnEly, OrermEADRANNGSComEdRT 2% e be used apdl 6t prayede the

.ef.f ect. .of nof.eqgi Lj I . i )
des T L0, e R AR B B O bEER e

approyintitionIATIC. TRY precisyly coatrsilal RWIM CdeeibakitbhidctHinch voltage
met hotrexate. [0059] Fig..|B depicts the effect of

s g.. : .
refergpgeayrqugheWitehesms wddP, whickAre Hel sMBpRa Hi SHBMEEadepyith the

. A I . 0 \/ C.OoNn
inpub YA o B P B st he BB oL Pu8iiycen the
positivd &gl Heightéve( icfeaenek e oR)gesprivtide devddsoptfentdbak. dsyesmeds fed back
. . by Eg?y me#ghth versus vehicle control and
in the Loy Ing RUISE PeNAsh61] Fi gure 2A depicts the effects of

LJP 1383 p.o. and LJP 1379 p.o. on paw edema foll ow ng
Signwadelmgdeddator nj ect i on. [0062] Figure 2B depicts the

effects of LJP 1406 p.o. on paw edema fol |l ow ng

[0020RT !F??QQBQQHE&II sﬁFiaapofepﬁ 28eifd mdALRRL AbcITiBE S ar Embodiment
|1 C

depi cts the effects of LJP 1379 i.p. on paw edeng
of the prdsenti ingentiany ingladimgmwortigne of pigma-daipESCHER 20xRdynigEcontroller

22 o, 1 b AVELT, S 0O8fO5s BC S8R PR AN P17 2 o

investPAGh AR DY AR oF@rﬁﬁUﬂa‘l ¥mpWher 4t donfigeied vien aédritot ¥1 mathdiURedback
ei ther to soluble SSAO enzyne or nenbrane-bound VAP-1
capagieit4§ nl hegiondnecrting Bpphis caprpctd P greisrance MolbaeekRaRi Agis is

folloWRd gﬁrﬁec'ogﬁé;c@lﬁéyﬁé%aér 4@3'1; B g:sgcéonggﬁelgﬁgﬁaq %nr%%i@ég gé,itcgﬂnected

al’'sbo relrates us co
as ari inkdgedtbr SSAIh arfesdveckacipasiidrys2( Vithe betpubhef @pezativaal amplifier 50 is

activity is due_ejther to squ@Ie,SSAO nz or )
conngglied (o pbansiRmte-diaralcopytee P, Which i fhe tlgw COYETtEHIn

micr{)gg}{tgﬁlgr@jgﬁdlbiggl_t 0 VAP-1 protein. The present
Invention also relates to nmethods of using various

unds to treat. jnf|ammatiop,.or i nmune di sorder
002315 il b Sk ST § e BrATaRg FpRverier’ S6 s a
feedbdtk! HIDRUREYH £LERP IS RShing EiEcult! 53581l deBHRINWiRRIR GRuit 60. DAC
relates to nethods of using various conpounds to treat

56 i igtsmaticmdireeomsrieder 2uend producasdhel Wad guut signalishewn ihEig. 5. In
resr AR e R Bl 2B Wb o
negabSé\ ferahddodit Deg 623G 64 tilyroliyh & FeisRir@6a6 @bnriddt with il i@pdt signal to
bel ow. . The substrate specificity of SSAO versus . .
the ipysdRginREt ebapgesiengamnlidier §4-ovwpilasly, sepapd syitchiag circuit 60
preferable to use conmpounds which specifically inhibit
SSAO over nonoam ne oxi dase. The specificity of the
conpounds for SSAO inhibitory activity versus MAC A
and MAO-B inhibitory activity can be assayed by the
protocol in Exanple 5 below. [0066] Conpounds for use
in the invention have an inhibitory activity (1C50)

NN RA PN o " a I o
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No. 4,699,928. Specifically, for conpounds of formula
| where RL is F, the m xed ester tert-butyl
wQ2mankmshoxypr opi onate (t-butyl ethyl PCT/US2005/005913
2-met hyl mal onate) 14 is prepared as described in U S
928, . startin
comnegls R AP OR VG o e ee. ey DR B Bhieetons shoumfar
switthth@ cirfl8t S8 TDIR4B Sfel refet@ide abkeﬁgae 68 @A 90NGhidH aRSconnected through a
descri bed in MDonald, 1. Lacoste, J. M, Bey, P.
resisteg] 72rte yhainyening @put aﬁ@pez#t&nﬂhammhﬁerﬁo Med. Chem
1985, 28, 186-193; and McDonald, |. A, Bey, P.,
[002Z¢t rlahefdédbﬁclt.ﬁgﬁz& fond 8igfial-t3€analog-cBhBaTET 5645'38@171sé38/1cﬁh modulated

Bri ef the m xed ester 14 is treated\Mtr1 di um
(PWM)ow&. syeh ag Wsﬁwaf gigoplchpyn g Kig. & fpa wﬂard&fté gqdylptor

if t
RSP LB SOENE, B LA SRR Rl SO R Bm

voltagss,ibe hm@hrﬂymﬁtyld Ifmdbatsk is @ fpradidn ©f thehdodk sigmababinea the clock signal

. npoynd 15.. Dj reduction of .the eth ester to an

is stSHTE GHOCen B iV SEHE R aHb oGk olash, PRspphegTors are

minikhizdd. Tl'grﬁultlaﬁﬁzﬁlal BB Yitdl LodveteP 5§theﬂ'l%gllﬂ ﬁﬁ, siftdle bit converter of
Org. Prep. 8:127-164) with triphe

prlOlphbé@hmseallqm awmbremcd@rateanwlw@n hwquempbaa@o xihisgages the

f th hyl
reaulie RNy s uTE e Re I  he docired | C

i nternedi ates 16a and 16b. (The isoners are separated
Sample andtHddls known in the art, such as chronmatographic

or recrystallization technlques.) [ 0088] For conpounds
[OOZGI fRog. Uik @ clhrcitdn @lagraniof an éﬁlbodknemmmhmﬂvaﬁioﬁlhﬁuﬁmnﬂg the switch

pa- 958577 45is used as the tartln nateruﬁ

cont{cé)@l@t]he p:a}ut tcéthﬁ integrafor &hihg syl TRPHHateR ﬁ’ﬁgh 8 sw;t{;h being

i t Y4
used for ﬁ&fﬁﬁg@g\lﬁg ?g 'al cgr;/:%ﬁ 4 sﬁ {9 llélefgy é\fttéxﬁe & cir Ugl{ne@ltoP%rHs Fig. 2,
such]a@ analog-td-digital @(ﬁ%ﬁ‘ter‘l’ﬁe faﬂibh}kl digitadup-andlog henveoep by switching

circ 5 a&,‘ég&‘ Fﬁggﬁt‘s{g Gad (? %F %@a%})gr\%&fﬁ ﬁﬁlpﬁ E\eraitékgﬁnﬁgtuheéi as an integrator
w1th|% &%ya@ ORly P&if @rstagg lstéﬁswﬁqmwﬁatpfan& Arifuhderdtood that an

't ne above nust be nodified so as not to hal ogenate
addltwml Rﬁeghﬂoy b3 gs oupig. Aeowd be nddeders ived hwathfacsimilbresygtch for a sample

S is scrj bed here.
and &gg H@eiaf ﬁPﬁg?W8§ypropane 20 pa- 958577

46( connerC|abh§ avai |l able from Aldrich) is treated

[0024] ¢ Fig st adds ipdhfliphilomi4 andievifohimmgrcait 760 Gwitchr763lispognects the

I 0
inpu E(? 5851 t%lg il It](())f)'( 0 erartlé)F% z}n_ulnhsfbelr rAfé fc])r a 1|1°1§ oaeratl 2X}’hen the input is
recohisc@tedt F@dr the saepleyitk akén lzadi lacp“roblemrﬁaﬁtaaé@ sinexthe @®ltage at the input
pot assi um pht hal i m de

can vary dramaticaiby figsdp- tb@ Eﬁsgi/wkwsrewhawm switchlj S§raad pgsigter 66. Since
i B S Ot Pk fiveng 48 s Sefifantyagaon in he

inpuf 081&%} cduldDcéxo-Hor ewmple itsofeediedok-mikhGvaty beteve2? apgoximately 0-3
then reacted with
voltsy W(ltél the Hipyt lzelgg(%rohptiiypg] Iﬁ;g@%‘g‘li gesplt 1 il grveltsyving. Such a swing
wouldAQ84d, u ﬁor( AcBhRRor tPe iR 1)1pﬁt%@ 'oﬁgﬁh&lél a§1pf1f191n431 23harge
Is tréated wth ethylene glycol in the presence of
injeqtion ahtasapesitbf émivchiclcisaindesn@Me. i n a reacti on vessel
equi pped pa-958577 47with a Dean-Stark trap at H QOC.
[0023179 T@l%@%é;@ﬁt, inventtién Bv&IdD Bishhydhatde, ide6li XY édtmécting the node 73 to
met hyl ) -i soi ndol e-1, 3-di one 24, s obtai ned,
the r@pﬁyy {Bg gqpyt@ﬂ‘ o;{eg@@giﬂ aznp(lgi_egﬂﬁngh@tqummmng input further is
h
conne e D B AR Yt e B W B S R B place o g0
precursor to the groups of formla or formlb as
follows: To a suspension of NaH (1.1 eq) in DVF (30
m) is added a solution of amde (1 eq) in DVF (5.0
m). The resulting mxture is stirred at room
tenperature was 30 mn. To this solution is added a
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yield R34 = Hin the product. [00146] Both S- and
R-enantioners of styrene oxide are comercially
wa@r@sihshBe, and a variety of substituted styrePer/osiodseso13
(phenyl - substituted 2 phenyloxiranes) are al so
ava t ne.oxi
The %f E€r Ibc(é 112 M eSW1zl Jesul s t}}n \clzg’xlrf?%t lﬁsown% ?r%:r vyarg o?aw%y om i the Peference

voltd,geg 5. AiusNipohleconhectiof, Bor \ﬁlmldoe'in%ﬂ;al&ﬂlﬁrge@‘ﬂﬁctlon "The result of
convenient route to subpstituted stgrene oxideis b

. y
this gskyarg it thatthe chayge gy eation dkpmy theseiteB wijl g egsentially constant, to the

r‘ . .
extefiHERIP MY 25 Uil (BPREFYF BRI EiAENTH 0ol domain using o
softwirg oe fieawareprogdal. y avai |l abl e commercially. [00147]
The second reactant, an
(0028) amlgemhstttt&&&mnt&ﬁtﬁéﬂwa\bemgooﬁhga&%ud(ﬁfplg84 | M pulse width
eadi |y available comrercially. Unsubstituted
modlﬁ@l (@Vavh) sigetlanae 70, B theddudprit od prgmphtoeena,log converter 56 is shown

9 || =
first SEB% gﬁlrﬁ% gt?ggljg)% ﬁglg H}eet th’sq@he 139 se w11k( \Mglepen%lng upon the signal.
Nexi\lﬂbeL s@hﬁﬂm&d |Slg%awrp]m|s ROV, th&héh- ﬁlwetttr@btueptﬁ 0O flip-flop 74.
iers such as Aldrich Chemical Conpany
F malaly,at oliagevgus (Yeksignal eu line Skrttbe autpah the mtegratoy eSopegational
amplaher 44%1n raegcrt] or %gbsy Sﬁl%r&’%g %gsufrfg %Fss A D ghneZ\éoe s%n c% f rVlvhtﬂeecthe
PWMUsbgﬂaD ﬁthlglf} adPirfereddés ot 1ﬁtﬁgiﬂatds Ve tHaPWaVI i g@l@l 151&963 long as the
[.00148]. A specific exanple of a synthe3|s

a
samgl%ﬁ@uﬁﬁgpa(l 15 l(lgh AWhilg the mgﬁg/h@pié}:gyxp ‘h‘&) the Vo 51gna1 is held
I BonVi
consignb U5 TEL 1Sl B Clolplte) Al N R M X grledE Y et imt i 5
the lp\v@wbalﬁmary with ¢}mmmmm of mtegraiiomand thd width0fih8]pulse from the
dﬁeﬁﬁgds of formula VII can be prepared by the

PWH k¢etlocedures. Specific exanpl es of synt heses

of conpounds falling within general forrmula VIl are
Mulgple €laphatooWignm-ddantdbédat®C, 3D, and 3E. pa- 958577

70[00150] Typical syntheses use an w phenyl alkyl acid
[oozaﬁ tt‘lilge 6Sillastdtdich mlﬁaatﬂtn of3he BRI HIE. APInGMich 8pablitor 46 of Fig.

roci nnam ¢ aci d) and 4-phenyl butyric acid are
415 ssplmict by and o1 Uaripabia (G oRDACD: drshCeivteat scorpahy 2
sw1téh1n 1|r‘c°ulft'8$z M ssouri). A variety of w phenyl alkanoic
T %vai | abl e from ot her sources. An

eIectrochentcaI synthesis of Ar(CH 2

COOH) and
[0028]} ( drip EyipeabFPT PylFReEmAfeT; (YOS CRATBE I NE g TS wpuld need to be used

with 5 S0 s e PRRY Bl ifion [fanCLREhe BERyr st g o
dlffecmmuugtdﬁ)rs:mldaesepwemﬁffﬁdntfdapmltoh'efor daatd and & signals. By instead
o R TS, o S8 BB PSS PSS
dem&hﬁatﬁfneétecﬂﬁ %fn Gk Mie Lt RSkaD 3R Ered THE IR'SRAHG Se time-

w- phenoxyal I'phatic acid or w phenylsul fanyl” acid, are
multghencdrthodgh thetshmie nntegmtoespldndlffcgerttrea}mpitOEEhemggswnched in for the

red g gl o Bomr by AendHorE PAAUINE) G fe G5k Period in

betw%@mtetf@ai §n<pﬁa:151?ea1§ YSihbeme 286 dyndl 8BACTAr)debdid lwhether it
phenyl nercaptan) with an w brono al kanoic acid (X=S

followts they IR eignali @rgfotjheﬁ te rwl signalntwe diferent eamalm:ris earab,¢ provided to

( a t r| ve the r
coresh) RO 36 TR 2T Loy e WGl SRS B difBawaton
of the @%34512&) b'Ehﬁb\Wdﬁﬁlﬁmb(é dlgitkl)donﬁlﬁ:n ghd 8y dotefpyenssyahkivlsoftware or
acid or w phenyl suI fanyl al kg acid) is first converted
firmyare; fahe dhandwmbigdt deerithhardwatee rThlSI‘HtQ“fﬁéh%Wr wategircuitry to be
can be reduced at -78C with DIBAL to provide the
correspondi ng al dehyde. The al dehyde is reacted with a
Gignard reagent to give an glcohol. Mtsunobu
conditions are used to convert the alcohol to a
pht hal i m de derivative. The final conmpound is then
obtalned after renDV|ng the N protectlng group.
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which reacts with 4 to yield pa-958577 82The
pht hal i m do group is then renoved by published
weemsesizses, for exanpl e by exposure to hydrazP@EUS2005/005913

hydrate (e.g., 1 hour |n IMhydrazine hydrate in
reduBF Pty s 2*?%'1?31%3 S FE B spfesting chft ot also

powg@nmpounds of formula I-f [00175] Synt hesi s
of I j-di chl oro-1I -phenyl cycl opr opane (Exl b-2): anmoni um
1 0]
[OOZETaqué' ﬁﬂlhgﬁet%et\l}me ?hff‘eéé m%ﬁgl??g%gdﬁ\?g#% lpw sq}:ﬁ%eet/hold and Vo
signaleds i Figf 3, ptuscahodenpstbe vw@eﬁhlaﬂeéﬂl)sstgﬂalanﬁ ir(plax libe 4.
(14.3 nmL, 125 mol), chloroform (12.5 ni),
[ I
100301, P51 BFE S PIRR AR AU T 1 oo Rar g S PR g 52
switthyed beteretde t}(eldlftEreg) capacivat €1 -Q4L 9T swijchirghie comtx¢liaddywasgnal

rred oro e reaction per at ure
fronpe Gt B dng Somaler G ! Reen B o Hahgisd and IR
LExﬁCand%aeranasmwr&ﬁ%e ca?aetcrr@a%e mdixkyr e was heated in
-6Q0C oil bath for another hour. Then the reaction

[0033‘!3;( ﬁ%%ﬁﬁ%@oﬁgﬁﬁf gn f%%tgre:%_ gfh%%%ﬂgggdéegégggba}géf grovuimg a two-

stagé B SoMRitR PAVIVEdedbaek, a?@ﬂtch[ﬁg&mﬂcﬁﬁtf@ ol itearntd flhetbn as a
in vacuo to give an oil. This oil was djstilled

samplp e §pldfonihe dnteriatpre and swlltinie capprisors bawgiswitched ingfgneach of the

el AT B FEAEH 133 0 e M g

hardvdeb cicbutiry’fod boﬂn&eﬂi aﬂrdZthelIRl)sigxﬁls%hv(ﬁ@:bom]po&eﬂts coBt, Birtidt size, and
IH), 7.3-7.45 (m 5%?1 [00176] nt hesi s of
POWEE GOBBANPIENY deY Bo¥ingyhe Qe@?darlatmg%n byrdwarigipthe digital domain to

hS0 tRer ifTh& htdGo BE d about t fth

be dF’QﬁU’ § E&% %@@&Eeng éyc?opr ogango?cfgn%g% orézrrllsmac ‘Sg" ©

filtemrfor the déduimdhiRdsi gnalg sincd BreBagpe ﬁdtessop)re usede tSseeche @dd’&ﬁacy of
or 24 hours. reaction pa- 95857

S refluxed
il R R BATE & (R B 1 CEAL s D BSaHe Sl path
allo@@ﬁﬂé‘%@b’f@h@%ﬁlﬁé hﬂr%w’érés gldgie)lmnﬂﬁ%g%@iﬁérf&%tﬁfc&@éﬂ fnto one signal
| ayers were dried (Na2SO4) and friltered. The filtrate
but i shecwhare df ﬁlatreblanchm/agrms hayeghe/gnanfrejuencyTiespaist, thasatio-of-

.hrou m Vi colum t ive
ratiog garat) GRtaEn £ by e o R Bt slaghp el igeel ou
that érr@rl Ao, dbing tﬁe ﬁeﬂﬂédul@ﬂf@n in3oBfafdalloda m@re@%glﬁlgﬁlca‘:’éd)
4 (s, IH), 6 (m 2H), 7.30 (m 3H)
demgdglathmmm]: tos‘gmmé shan what gpwld pgldgae wely(m&kardwa;e
Ex1b-3 To cool ed atropal dehyde diethyl acetal (9.98 g,
[0034B. Aswidl he Mﬁrs&dﬁ&ﬂ/ t&o@ﬁﬂk}edqma(thld ragt, the présent iavartiodl may be

(12mL) and water in one portion. The reaction
embogigd rm%h@ro?pé@rﬁwomso%% deppgting fiomdheesigatiay ehe&rtgfrlstlcs thereof.
For GHGRIC St o hi B LSS LIS (AU Rlver HB81ytion mult-i
analﬂgxrcedlrgeth]ramlneemereﬁﬂnﬁnrneaattﬂe vthtevariatioas adﬂi«kde amde ﬁeﬁhe dlrcultry

The, aqueo was, washed w t et rol eum et he
wﬂhsrr deprtin ﬁf@rﬁn iHeesscatian %&CES’P@%%{} t f‘a%?%t%r%ccaﬁ g}y, 7, e |
foregaiﬁg dés%ﬁbrt%ﬁ R4hiARiR 18 'EG iIRRREEN sab@thd ﬂnﬂﬁﬂgJS’f tHe sgbﬁ/eeofthe

an his oi Iy product was di$solved in m xture
invepfiordwhichys set fdrthy in(tize frllowamgiclpiats: ol eum et her (7 m) .

The resulting solution was cooled to - 500C. A

crystalline solid was forned. The solid was filtered,

dried under vacuumfor a few mnutes and then was

stored at -20C (4.63 g, 72.4% . 1H NMR (CDO 3, 300

MHz) d 6.19 (d, J = 0.6 Hz, IH), 6.64 (d, J 0.6 Hz,

IH, 7.35-7.5 (m 5H), 9.84 (s, IH. [00178] Note that

this synthesis of conmpound Exl b-4 is described in

Organic Syntheses Col | ective,Volume 7, page 12 and

Annual Vol une 60, page 6. pa-958577 85[00179]

Synt hesi s of conmpound Exl b-5 : Ex1b-4 Ex1b-5 To a

cooled solutlon of atrop. aldehyde (2 60 9, 19.7 nmol )

ey o ap— oA o~ o, NN N
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2H). [00204] To a cool ed sol ution of nethyl

4- (4- met hoxyphenyi) butyrate (3.6 g, 17.3 mmol) in
wEkRSh226610 M ) at -78C under N2 was added dr Opwu/B82085/005913

solution of DIBAL in hexanes (1.0 M 18.0 m, 18

)1 Al ulting mxture was stirred at -78C under
M@@and t hen quenched by adding MeOH (~5

m). The resulting m xture was warnmed gradually to

room t etper atAureximetdr ﬁpﬁataemsec:bmpﬂsmg‘i ltrate was

concentrated in vac ? %

4- (4- Nb?ﬁ'cﬁ%}i”beﬁ e }Vr’é}&)@éh‘%‘ét cQuplsf) teyeeivs ap gngjog sensor
00%) . 1HNI\/R(CDC|3 300 MHz) d 1.91 (p, J = 7.5 Hz,
2H), 2.41 (t, J = 7.5 Hz, 2H), 2.58 (t, J = 7.5 Hz,
2H), 3. AdirgtswitBking cBedl coupled to:saBi i41sz for2itchigbetwatn

ue was used

resi

COWF?I&’?WSE/‘“}%@FE%’ rr‘?g%{?m&t%‘?l}a%ﬁs ' 6"&? T ¥l t her

purifi catdeaBack GRARDIoupRdao 6RBLPHt SOJak disfadkita modulator, for

4- (4- Met hoxy- phenyl ) - but yral dehyde (1.13"g, 6.35 mml)
conttql]lm]g-ﬂhe @ggcliqmg beiaveecn gaie dirst and sepone nefefence voltages by said switching
clrcult t hynyl magnesi um bromde in THF (0.5 M 14.0 m, 7.0

nol ). The resulting m xture was stirred at room
tenperature for 3 hrs, and then was quenched by addi ng
di lute BIC s@hebkioieter Bpparhiay of slaine 1l duslepabaipeidingThe

aqueous | ayer, was extracted with Et QAc. (3 x .20 mz
The conBiHEEPEPYaRRIS elie] Wérterrq%aleémmrutpu of said sigma-

signaJI

delta rhb&g!it%{jto HBGidt L 'd‘i%%‘iwt éoﬁ@ncentrat ed in vacuo. The

purifi um chr omat ography (silica
gel 2 55830 %eﬁb WAdreit anmvdsding o dafithbrodarldgdeonverter having an input

henyl ) - hex-1 -yn- Qil (0.61.9,. 479
coupﬂ@&f Y RBET Sutbu G i Pighr cougRes Taid it Rind pirdiic (|
, 2.46 (s, IH, 2.61 (t, J =6.9 Hz, 2H), 3.79 (s,

3H) 4.38 (b'l‘héoxﬁﬂ'&er g &3tub 81 ciin® 1 4urtiter céfidprisiigll (d,

J = 8.4 Hz, 2H) To a m xture of

6- (4- lvba h@x@yqzrrc@nplle& bh@cen syid s@itehing oireuiandsaghinpripet)said sigma-
delt PPh(i .77 g, 2.94 mmol ), and phthalimde (0.43 g,

am ) in THF (20 M) was added a sol uti on of DEAD

(0.48 m, 2.94 M) in THF (5.0 mM). The resulting

m xt ure4was Fhe bxigtbtatappaatis beopidi & twietein 84ld sighta-dedfa modulator

overni After renoving solvent, the residue was
compyigep ﬁirsgan%%s:oe@m?ma@rﬁ BB GERpMYPISNg i ca gel , 20- 40%

Et OAC/ h
2-{1- § %@d&ﬁg)swggty?% gl\é%g\esqug}eg 6(;/ ) 1n6)r ut of %au%/ %e;:o?d 1nt%%rat8r and
contwllled by 3a1d|fmiﬂtba<(l{)ciﬁ‘21itgfor 6®%Phing b Nﬁd?se(cﬁﬁﬂv@ltagﬁ@é)ﬂh’i‘dmke vhen said

first gwg%nég %%cuétmongggtét 2 %ﬁr(zsg\gojl@é&mre gr}_%%e 2 6 ﬁq‘gngito slgl_(?lﬁrst
voltégé Tefiallé}lce @/hgx}saﬁ&j ﬁrs! sW1t@hlﬁ6 H@cultzéd)ltcth Q%af@sece]nd‘v%tage re]:ference

(m 2H)
A m xt ur e of _ o
2-{I - [35(4 I\/Ehmxiymnpparatps opglrim pfapphe? comptidingsoi ndo

le- 1, 3-

R e A T R
conflguldHElan (Ferafdr) was then added. The mixture was

continued to reflux for 45 mn, then cool ed, and

fi 11 er edisecpné switehing eiscuibepnéighied b Fnction pa sarerl andheld by

alterﬁa%?lbf%glg%l}g@wa;’lgqﬁv\p;g ‘rt]’% gx%grtltng Fﬁ? - 1%5%&%8;%???9#%@8&&10%1

amphkfigreands sol uti on was basified with NaOH to pH around

12, saturated wth Na and xtracted wit

(3 x 302 RPHiro cfm@m&& R P %ﬁdg%ﬁ&ﬁcgay@% fQesatrg }n&iﬁe switching
of sal oG swikdhidLLifdit. The filtrate was concentrated in

vacuo. The residue was dissolved in ether (2 m). To

this solution was added a solution of HO in ether

(1.OM 50m, 50 pa-95857¢ 101mmol). The solid

precipitated was filtered, washed with ether, and

dried to give | -[3-(4-

I\/bt hoxy phenyl) - pr opyl ] - pr op- 2 ynyI am ne hydr ochI ori de

~ M~ A -~ A A =~ o P



[y

(o NV L S U S

—

wn AW N -

[ T O U7 T N

[ 00235] 3-[(4-fluorophenoxy) net hyl ]
1,2,5, 6-tetrahydropyridi ne hydrochl ori de (conpound
wo 2005/0§223¢ ng 4-fl uor ophenol as the phenolic cop@DURZHOF/OV5913
t he synt hesi s): 1H NI\/R (DZO 300 MHz) d 2.11 (br s
2H) 3.19 (t J = Hz, 3.65 (s, 2H), 4.49 (s,

: ( 97-7. 03 ..
) Lok il Besgfl%(wr 1 RS At oGl
comﬁﬁseléﬂdﬂ,ﬂo@ 20; N, 5.75. Found C, 58.92; H6.16; N
5.96. [00236] 3-[(3-nmethoxyphenoxy) net hyl ]
1,2,5, 6- tetrahydropyrldlne hy rochlorlde (conpound
1-8) (uding 3hiermesigrameniaus s cleny | pergnStId ittt modulator
: 20 300 MHz) d 2.33 (br s
mcmz ?E%t%&%??‘agﬂn%%gb%%isé ), 3.65 (s. 2H), 3.70 (s,
3H) 4. 4191e(1$ﬁr£}d)1d s&.002 céfmciters; arid) , 6. 48- 6. 81 (m 3H),
7.18 (t,
Cal cd f GFa@CS‘?ﬁ S"é‘?ﬁ%wwcé‘t%%rlcoé‘ge“ﬁg S?‘do‘g‘“( ?\"rpa% 04{8‘“0 said
inte %F‘on&ec@@t o firsk seﬁs&%igﬂﬁh ard égnne[:ﬁ)@g(z?am second capacitor into said
- [ (4~nmet hoxyphenoxy) net hyl ] 1, t et rahydr opyri di ne
integrgtar Dl@dﬂlt@WIH@f(ac@n@lizmsquslgngb (usi ng 4- met hoxyphenol
as the phenolic conpound in the synthesis): 1H NWR

( DZO 382 '(\/g%},%gﬁgn%é G/‘%B raﬁls ;tj}lal 73@1 Sém s%lﬁ)'ﬁrggégg% signal is a

red s(l@fal snd 44 secGncB@zn@mgslgr(dIrls AHhﬁaﬂe@kfgnam e 220.0 (M+l).
Calcd for G 3HI8CG NX2: C 61.05; H 7.09; N 5.48.

Found: & 60, , 7.09; N 5.64. [00238] . .
30F?3 42di rn@gﬁe&m%rﬁanwﬂlépgﬂa]m 8%11%13@ c]pgippgw@rtggwapacnor

. I
o 5 DU A SOAPREDR LA S W nd
signalynt hesi s): 1H NVR (D20, 300 MHz) d 2.31 (br s 2H)

3.19 (t, J 6.3 Hz, 2H), 3.64 (s, 2H), 3.69 (s, 3H),

g’ ZZ 2( ?’10 3H) Tp& oxhrr}%(ter agp%%f,uf; 8f cl&n‘&_@ﬁu%hw%ﬂ)smgél
capatfor for mr&e(?tldglzmtd ddld inkégMror m 8 sécodd dafikMdignal betoks 62}13 Qfrared

Cl3H 8O NX2:  C, 58.84; H 7.05; N, 4.90. Found:
signg@nigaidped ggod; N, 5 14 pa 958577 114[ 00239] The
compounds above (I- -8, 1-9, 1H10) were

eval uat I

Bl 1 F"*Fﬁx&?&‘?%rb%??f?ﬁ?g?? R PR ARG QU pheh throuh
said 6igaial dedtaanRluddienis uked fox Bothlagred Rnchﬁtdln'ﬁafﬂdslgdal. Exanpl e

4 In vitro inhibition of SSAO activity [00240] SSAO

activity_was_al so, neasured as _.descri he Li zcano JM

Et al. ifaggs BPYEMETHpParas of ghpim pl ?@?q} COMBHISINg g

homgenakaside bR ABEAE-AkitY cdheRs Je,qpiea % QJI@%mgm of said sigma-

removed tissue I1nto Small” pieces and washing th
deltatmodtdatghtwprowd@aﬁlglfﬁheutpuSsnlde was t hen honogeni zed

1:10 (W v) in 10 nmM potassi u buffer.(pH .

7 8) anaeBItY FOUIGUUEA ProBORLL RBba ena e figiie Baktput into red
andhmreawgmgiggglg was kept frozen until ready to use.

SSAO activity in 100 ul of lung honpgenate was

determ ned radi ochem cally using 20 uM 14C- benzyl am ne

as subsi3.at e AnrémeteRMPAASENERIE ed out at 370C in

a final

put tor ¢ PR & Bl P BBL AP by P BP0 ARG sensor
signalgi d. Radi oactively | abel ed products were ext racted

into toluene/ ethyl acetate ( v/ V) cont aj 6%

(W' v) Zaﬁrﬂlsb(ﬁ%]?ﬁ)g Skeidt GPep! ?‘%’Tﬁ@al Btr gorlswdtﬁp g"etween
conn%&'u% fidst Afd s%@orﬁprléﬁtréxﬁg volthf4d LaiPafd,act i vity can al so

asured using the coupfed colorimetric method

essentially as described for nonoam ne oxi dase and

rel ated enzynmes (Holt A et al. (1997) Anal. Bi ochem

244:384). Bovine plasma am ne oxi dase (PAO

(Wort hi ngt on Bi ochem cal , Lagevvood, NJ) is used as a

source of SSAO for activity neasurenments. The SSAO

assay is performed in 96 well mcrotitre plates as

foI I ows. A pre- determ ned amount of inhibitor diluted

oy 1 . 1T r r
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sections, and nonitoring | evels of several cytokines.

[ 00264] This procedure is used to screen for conpounds
wokiosksizahi bit the devel opment of colitis as CPOPHESEAS/005913

to control animals. Exanple 11 Inhibition of

conceney ol A0S IYEELH Bt L FOBRATL P SUE it sioma

deltd My@Nhiopd provide aessed output; Agd concanaval in A (Con A)
murine nopdel of liver injury. Con A activates T .
| ynphocgfesdbagkrircaifseaypieddepn opipyt ok il muliipls bit apgleg-{p-digital
a o A r‘
comy e on R Sk SR s B3 Par B ey ygiages by
said kwitelring oireuity said feddbeck ditvaitmproviding arputse widthumedweted signal to said
.notably.CD4+ T | ynphocytes, into liver tissue. Balb/c
SW“HT %m§%g=WHbculated with 10 nmg/ kg concanavalin A
adm ni st e&@eor colipleB Behrln é4id kétthing @Rcult alty 008Ul 58%id sigma-
saline as descrlged (WIlluweit A et al. (2001) J
deltd modidatbor. 167: 3944) . Previous to Con A admini stration,
animal s are separated into treatnent groups and
injecteg4i.p mﬁth:eé¥%§ %R&Léﬁ‘fﬁgﬁsﬂt concentrations
of conpdlind 6f PHECECHIRIITECOPREE 20 ny/kg). Liver
damage h sigisaddiatmestiudtodeiveiginihp@ coapledtd fxeivs aftinalog sensor
. liver enzynes such as transam nase and al kal i ne
signghyBerei saisksigmandsita modulatos ineliss g pperatienal applifegondgured as an
huq?&gperent i nflammat ory cytokines in plasma and |iver
I'ssue. [00266] This procedure is used to screen for
conpoungdswukhiag cirtlit duntfighued t6l @uetiop aentarmple land &old by alternately

damage as conpared to control animls, Exanple 12
couplt $2E Pt todBY NS Ad BAN-HINErting JRmts %f{fa}drm?rmglea%&@r;
of Al zhei 1.5~ i nar s di SRS
oy, Fo S eaied A00RH oL aDE 81t SRR sgms
delta meduatoysindnset and pat hol ogi cally by the presence of

numer ous neuritic. plaqu and.neurofibrillary tangles. . ..

The. bl ABGRL1aLECGLRBBRES ottt ghroT (B8 switching
of sal "R R@Rtd dfuftr agment's, derived from processing of the

anyl oi d precursor protein (APP). Tangl es consi st of

paired helical filaments conposed of the m crotubul e-

associ al®d pAstaximeter 2pparafysA9PEIING: i ce carrying a

pat hogeni ¢ nutation in APP show marked el evati on of

ABpr ot €L Qigkﬁyfélta%&lﬁgr%gﬁ{gtanH ﬁt.r&oh;?gil t&E %g(zglan analog sensor

cortex an I ppocanpus fron1appr%X|na ely i year &f
sign#lgwhérkini satdl sgmatdeid mo(dlaido incheiee g int@ofdtoB9) . Mt ant

PS- | transge?ic m ce do not. show abnormal pathol ogi ca

changesat 1pt figsh aa¢h srgondi pNgIAP et ed | evel s of t he

AB42/ 43 i : : : o :

363: 710] CHpeacicndrie dhou® forTennt et ShalfefeBaciior o said
integritesepam reeciftRE/aARE) seadvwwi gmal, ketitgnnactos) saidadeednd capacitor into said
.. accunmul ation of Ainto visjble deposits conpared with
IntegrEpr ‘é?%??‘?trqﬁssﬁé‘mﬁéeﬂﬁoé 888l conb L. et al. (1998)

Nat Med 4:97). Further, a recent study indicates that

in thesgsm Cehe biihd £hths bESIRRN$6 S hBRYn §8d KR QénsBFlsignal is a

in the ABdepositions (Matsuoka Y. et al. (2001) AmJ
red sipahyid saibgcand sepa®)sigab208nirakeé sigsAlAPP nouse,

therefore, has considerable utility in the study ofthe

anyl oi dyphen ' 4 [ ' . .

assess g?fiC§E§3§P?%g%5%ﬁ%%ah§§9%$Q¥ﬁgﬂﬁﬁggh?ﬁ%hgggmﬂ
capatit@dbr Annbaingentosajibintegritar. upbh cecefnt ©f b dpdkodi grch] bktiskken said red

yghicle ge.g., PBS) or a conpound ofthe invention (at,
and igfrgred signalsn " y/ kg), and are eval uated by anal ysis of

ra- 958577 125nmenory deficits, histologica

characteristics of sanple tissues, and other

i ndi cators of disease progression. Alternate

Al zhei mer' s nodel : Assessinggefficacy in

anyl oi d- B-i nduced aut oi mmune encephalitis [00269] The

abnormal processing and extracel |l ul ar deposition of

anyl oid-B (Ab) peptide, is a defining characteristic

Al 1. - o ~~ - s .
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portions is perfused with blood and the tissue surface

is readily accessible to the sensor. [0005] Typically,
w0 bwsasmBog-t o-di gital conversion in a pul se ORCTES®N5/005913

is done using a sigma-delta nodul ator for

anal og-to-digital conversion after the signal is

derodul dsed_ b 8o BRAAlshroin AR YA Burn

exanpl e of a pul’Se oxXi Ircuit using si dé
capatitdufoatotieciing Bed sdid [ﬂté‘gratnr ﬂirS se¢taidedatk Signal beB2ekn32ill.infrared

This patent, shows the use of two signmadelta
$gnﬁ6@@ﬁé@d?§“g8ﬂe for the red channel and one for the ER

(infrared) channel. The signmadelta nodul ators provide

1-bit ofjodi 9'&%){1&%&95%’;5&8{33 cd’ihﬁllﬂsﬂé‘e output of the

sigma-del ta nodul ator being filtered to produce a

hi gher resphadéltrmedwatat haviig &1 inputacyeiplegito s¢vetyelan analog sensor
. usinga fast oversanpling rate (typically 1200 Hz) and
Slg“#]?len filtering to produce the slow, high resolution

si gnal . aThatigiRibi Mhloehe-disitiBoklelteacdmpbdl ta ki dufputt Bf Said sigma-

patent is controlled by varying the wdth of the
deltz medwatox tppioyile apigitat ostanARY OF THE | NVENTI ON [ 0006]

The pre {0 I

sof t war é%&ﬁ%ﬁp&u QOJE? n?o&g O?g d an \tlée ?{getal
convefD3ind Aidingurofdaldt sagrﬁ’ﬁ-déllkﬁmeﬂulhﬁor wsad vv| t h a si rrpl e

ADC. This allows the use of a _single signal path f

the phoRENLRATY SARtALNREHPTOZFHR F@rdem@éwaaw@ ris&lqah@ltput into red

conponents as in the prior art, which

mm}%gﬁﬁ{ggnﬁmgmkgts The red and IR signals are

separ at ahetedrt esinglersigrabpath ghrbagh shidsigmatdeitagnaalulator is used for

sof t war e firmaar rogram By using the sane
deHEWﬁMﬁ?é“$ rqﬁdqﬁgpgﬁpang | R, t%ere ig.no gain error
i ntroduced into one signal but not the other. Since
the red and IR w |l have the same frequency response
error, the calculation of blood oxygenation w ||
cancel out this error. The denodul ation in software
al so all ows a nore sophisticated denodul ati on schene
to be used. [0007] The present invention is able to
produce an accurate nulti-bit ADC conversion with the
si gma-del ta nodul ator, rather than the single bit
conversion of the prior art, by using a nulti-bit
f eedback Digital -to-anal og Converter (DAC) to provide
a uni que Pul se Wdth Mdul ated (PW) feedback. The
feedback DAC is clocked by a stable clock to provide a
control output which controls a switch between two
vol tage references, which are added back into the
i nput signal. The anmpbunt of tine the high voltage
reference is added in versus the anmount the | ow
vol tage reference is added in provides a PWM signal to
gi ve an accurate anal og feedback. The invention
reduces linearity errors since the feedback is a
function of a stable clock signal. [0008] In another
aspect of the invention, a swwtch at the input of the
i ntegrator used for the sigma-delta nodul ator provides
a sanple and hold circuit. An analog switch is used to
switch between the non-inverting and inverting inputs
of the operational anplifier of the integrator. The
connection to the other input of the operationa
anplifier maintains the voltage of the input to the
switch at the same voltage |evel. A voltage reference
is connected to this second input (e.g., the
non-inverting input) to provide a source or sink for
excess current, as needed. [0009] In another aspect of
the present invention, multiple capacitors are used
for the integrator of the sigma-delta nodul ator.
Different capacitors are switched i n dependi ng upont he
i nput signal received. This allows a single
S|gna delta modul at or and ADC since a di fferent



