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neric en esi on nn ecul e.
Gl oni ng and sequencing of VAP-1 reveal ed that the

VAP-1 cDNA sequencerE(?HN?@ Nf gl f o that of the

previ ously known proteln sem carbazi de-sensitive
[0002]ani ne Dixik dplslﬁ:a(ﬁSM))tssa mnme;tmnmmﬁchmmmgs foriimiebiting

oxi dase. The preC| [ nce (if any) n.the
 semicagkarieatasitiye ﬁ’éllllwp &%\‘ﬁg DS &F@Srvaéﬂﬁartaﬁ esion

mﬁ&&g e one

pmtelrﬁ?gvgﬁegsﬁ%\qe I cates that 18%‘10%151% t| C f%ﬁg‘g of the:

autoimmamerdiseeddround VAP 1 nol ecul e resul ts in the soluble
SSAO enzyne. Both the nenbrane-bound VAP-1 protein and
t he sol uble SSAO enzyne have am ne oxi dase enzymatic
activity. Thus nmenbrangberROENAP-1 can  function both
as an am ne oxi dase and a celT adhesi on nol ecul e.

© [0003] 0004] HSoam vascobz iad]eesmmbﬁmé (BAPRB ipaityteds 188 kB

homodgogic ol & SAEATS olotBiecPl Rk V7S

reveal Xth&RH8 YV AP-1 cDNA sequence is identical to that of the previously known

protein semicarbazide-sensitive amine oxidase (SSAO), a copper-containing amine
oxidase. The precise difference (if any) between the membrane-bound VAP-1 adhesion
protein and the soluble SSAO enzyme has not yet been determined; one hypothesis
indicates that proteolytic cleavage of the membrane-bound VAP-1 molecule results in the
soluble SSAO enzyme. Both the membrane-bound VAP-1 protein and the soluble SSAO
enzyme have amine oxidase enzymatic activity. Thus membrane-bound VAP-1 can
function both as an amine oxidase and a cell adhesion molecule.

[0004] Semicarbazide-sensitive amine oxidase is a member of a group of

enzymes; that group is referred to generically as semicarbazide-sensitive amine oxidases
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pa- 958577 WO 2005/ 082343 PCT/ US2005/ 005901 ( SSAQs) .
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ut w erences

Subsn(afel sghcﬁﬁtlty mcaﬁugsm dﬁmbdnun Ghry ddusiﬂeraalydam@@gemfferﬂnasp&les In
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humar@e%ﬁféﬁ 5@ﬁ01§ ¢ @aﬁnégy 1&%@3@@% fleteiad IIBQA@tVAFﬂslb%&Vé@dﬂ%fged
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' activitbﬂenmpmr@é -vhth,mmdnh/aém?s 1De1$let|min stadies yuggestrta A OV AR-ghaccounts
dat h cel ( ECs) I ati
for ~9§‘?°rﬂf§a 3 S%egl -%?A@r?@ﬂvﬁ% AN @ a1 (ES9E5 e T, Retbples

155.159;‘3 many other tissues. I\/breover SSAQ VAP-1 is also
&nd in dendritic cells of gern1na| centers and is
[0006]a bundaktembrareelsemil VAP-dds pooptigsexppessed it leigh andbtiselinbtéils

e Qe e B G e R E wh EHEEP B P
other tﬁésbésOM(ﬁ‘%V%r ESBJAOMMFQ GY hRS féupal 1H‘deﬁ@r1t§§ cefts of é&gﬁﬁ.ﬁl centers

Trends |mmunol . 22:211). Studies in clinical Sanples
and is pbwretahdyi preisent @mw&m petiieyteppmdgu catlethustie eltsc Hloatuerpit

18 abseélltt frgi;ng%/agsl Les oﬁ‘ﬁ fgnlig% otﬁllf\%gﬁl[satepﬁlh%ha? g(ﬁ}gsnﬁbro adts and

leukodyfds!(SAMANGS &t ab 7260 1) dir&RR IRIMinbBDR:2 1HPWSM@Ies i€ ¥PEEASh@Ples
I%E[Jears to be controll ed by additional nmechani sns.
revea

heh$P SASViaPelsisiupirsutated etheascelaue atmany sissabmflammation,
such as %yﬁov%ﬁc gﬁiergf?:l 2hd G s 1|nI 1ﬁﬂ§1ﬁ‘1tn'a88ns and inflammatory bowel disease

(IBD). However, expression appears to be controlled by additional mechanisms. Animal
studies indicate that the luminal SSAO/VAP-1 is induced only upon elicitation of
inflammation. Thus, in ECs, SSAQ/VAP-1 is stored in intracellular granules and is
translocated onto the luminal surface only at sites of inflammation.

[0007] In the serum of healthy adults a soluble form of SSAO/VAP-1 is found at

a concentration of 80 ng/ml. Soluble SSAO/VAP-1 levels increase in certain liver
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i nflanmation. Thus, in ECs, SSAO VAP-1 is stored in
intracellular granules and is translocated onto the
woOuanisnatd4sur f ace only at sites of inflamrati onPCT@BL0F/005901
. - 1In the serumof healthy adults a sol uble form of
diseas8SAQ iwARatetdssbiftoemainatormal ioemaortithertinbamoatody Cougiitid)ns.

b AQ) VAP-1 | evels increase in certa r.
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[ ammatory conditions. Sol ubl e SSAQ VAP-1 has an

is goomevdﬁmemhht ahdanion significamqoemueo] the salilblaimalecudtis produced in

e B R ARE b i RS bR T gpAaucty
Gastrc%ﬁtegﬁegﬁﬂgm@g@t | east a significant portion of the
sol ubl € nol ecul’e is produced in the liver by

[0008r ot eoS(;?AnQiV &Pehmgbtasfle@mu@eﬂubadpe\m@@c @&msiqm tarbids.

R Gast | 119: 0008
studic SRy s S5 est Sov SRSty b ARGl v e
induct@Rsivaion Of fefedtins §héiﬁblﬁﬁe§ Remuhbabbe ¥Ry irSolecules,

i nvol ved in the adhesi on cascade at sites where
and infegring takenplaes.i ndhe @mpropnﬁe cetextnaevesthelessk inpstvation of

u Ies nd..i nt e
ssac/ TRESP RindBih bt i tREte Bt Sp T e POR bR B oo
extrava$lag protatd. M raekbnt sﬁﬁ@@h‘dﬁr@‘tﬂa’cfwﬂpﬁlb ditedtaghédive and enzyma‘uc
|ndfpendent and S|gn|f|cant effect on the overal

functigne (PP O Geesolvad inthe pdhesiqmigaseafs(Salmi . ¢ad.H2001)
Il O EF T I SRV BASpEREKRbLne SUAS AR B vart s

directllyl inﬁﬂv@d in thepathyay bifukodyye ddhiegdioh)lo ehdothidliad cdlstya ndvfel

proposed that the SSAO act|V|$t¥¥) of VAP-1 is
meChaélil%H’fVP e ¢iEEcy @Heraﬁmi%éﬂt é{l A& Biostrade II?EFé?%téd CLERS o

ligand dﬁ&})&ﬁg&f etk A eiR!drS lgﬁ(o@#é%ﬁher ﬂﬁ‘g&gﬁ%&&mam}{ﬁj SHERYit

ect interaction wt am ne te presented
seemsahate® SWAPVIA Pl ifgstrednex ute phgchfen tdtllmn@t(mﬂmf:ﬁabés piace via

i R L B 8Tl S5 ki
antl VtAqi h%drﬁgloﬁ%ﬁho&@é(ﬁﬂilﬁ?{ 35@% ¥t Bmpiol e Rouiak aﬁ@ k%ﬁfﬂc@ﬁtly

their 1 gands) wh ynphocyt'es start to rol
reducﬂhs nun\dacnoﬂﬁmglyjooun@mlls \BA@dthtlnm,nnh:lbﬁwaﬂ ofahaR4 matzymatlc

i nhikit 0% of hcterolin nd. sj antl y.
activity By SRAQ IS A OTE RS 7 Rl u b Rt Ot pline
and ﬁhﬁ‘l ibBlrhd BfnHocHOE- Thie!) ZtiBitdr€ of SSAOYVAP-103h7$PARk activity

i bitors, also results in a > 40%reduction in the

could mm@ leuksecytopdlicsign imatsas pf imflpmivetiod ans‘r tstduyeduce Ikpsyte

trafﬁci(ﬂl?g 11?tottﬁer3 Tc’nff?a{neg'%é\g%r\{ é\r?d 1001%”6%1}5 n%fy, GGl lthe 1nMammatory process

itself.

[0009] Increased SSAQ activity has been found in the plasma and islets of Type I
and Type II diabetes patients and animal models, as well as after congestive heart failure,
and in an artherosclerosis mouse model (Salmi M,.et al. (2002) Am. J. Pathol. 161:2255;
Bomno P. et al (1999) Am. J. Pathol. 155:1613; Boomsma F. et al (1999) Diabetologia
42:233; Gronvall-Nordquist J. et al (2001) J. Diabetes Complications 15:250; Ferre I. et
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coul d reduce | eukocyte adhesion in areas of
i nfl ammati on and thereby reduce | eukocyte trafficking
wonow/ostea3i nf | amed regi on and, consequently, redums2ike05901
. inflammatory process itself. [0009] Increased SSAO
al. (ZOGZ:)tNMirbsci Haest. 8321 DLyrConkhinthel. pl ais(d99&h'50>iiecblegisalcﬂciences

46: 350 B Pe. 424 DY ks 9P BERTicimslEasy kel Vidde Feeal. 002)
Gener:g:ﬁa%g%%%ﬁﬁﬁ?ﬁ%f@%gﬁrg?ﬁ &61: oﬁ@gl% y(1§§| f?QM[n ?ﬁdmon to

Bono P
upreguldtRMNL efpression BAVAGH1 inlth6 irifbih3sd JBDMMGﬁnawtd a?dthntls (RA)

9) Dlabetolo a .42: 233; nval | - t
Patlemélana .i}b@lf)"e%}u e‘bfr a@fﬁ%‘i“? %’g ﬁgs PG"NE i? P%thnts

mcreas%g Eé}si\eﬁ? 8PVAP31 Wa?s 3199%91%%%%0%@ 41&4?%9%{198&;%%d 1f¥er
Neurosci. Lett. 15; 321: 21; Conklin D. J. et

dlseasa(LalcérllgESQt al.qRO@Q o@mmaﬂlolsbﬁ%%ﬁeﬁaak‘kﬁla B8 :al. Y20®) Am. J.

Pathol S g B Selgipoyt IAneh 3t CBNGH ket Bg) 19571966; LECRE et

(zooz)fim}nm(ol 22A)Bidrd: 0 amyi 1B& J(¥9_©7rg;r| Oiradeieki. 99:24 65,

upr egul ation of expressi on of in the inflaned
Kurkijaoii Bt st df (10A&uhdmoiudolad 6 ht549).s (RA) pat| ents and in

oot 5 VL5315 O AR 10 R 0R1 RIS RS R ES,

regulafed wlﬂkobﬁerétﬂs@?é -6p e%mdhdhe&bﬁmiﬂeaﬁte@rtﬂe It 8etionHetPase
(Lal or 2002) J. Ipmmunol. 169: 983;

lymphgesapecatciinflimed vegsés. 9t o SSRONRAR idias batenagatic and

sanesipf it @RitoafniREG50e batilon sy PG rpd it tnany
inflam@aktd¥y chhditiond, makddN d)potenti€) theraputRshrgeOfor A6k above-
Kurkijarvi R et al. (1998) J. | rmunol 1611549).

mentiqngd doFaserpondiigasy, SSAQ VAP-1 is an inducibl e
endot helial enzyne that regul ates
| eukocyt e- subt ype-speci fi c adhesi on and nedi ates the

interaction bBH%EBDSUREﬂﬁEGEﬂBH@VENMT@NNIaned vessel s.
The fact that. SSAQ VAP-1 has both enzymgtic and
[0011]adhesi epAEdphibitersean blogk indmmpiion andeAudqipepgne processes, as

well aé:&t?lF% deglcQ BBnd AsSotRied Wi 195‘reh§bdq?\@f of the circulating

y con ltlons mekes it a potenti a
amine stigstiafps uhd/or padgets of 88AE. In bieerabadimentythrt 1n0mt1d>n relates to a

[ se..condi tj ons. DI SCLOSURE E .| NVENTI ON [0011] ...
methoggg Hng O TERCF NP Y %%’é‘iﬁtr&ﬂo% HE %P%%@le“
SSAORM2GAS 865vitydvhelitht eRSmRd ftl:%"‘/lt?@st R é?@l'ePﬁ‘J sohfH] @SSA@ Ehzyme

associ ated"wi th an increased Tevel of the circulating
or membrane-bound VAP-1 protein, or due to both) and/or inhibit binding to VAP-1
protein. In another embodiment, the inflammatory response is an acute inflammatory
response. In another embodiment, the invention relates to treating diseases mediated at
least in part by SSAO or VAP-1, as generally indicated by one or more of abnormal
levels of SSAO and/or VAP-1 or abnormal activity of SSAO and/or VAP-1 (where the
abnormal activity of VAP-1 may affect its binding function, its amine oxidase function,

or both), by administering a therapeutically effective amount of an SSAO inhibitor, or
administering a therapeutically effective combination of SSAO inhibitors. In another
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am ne substrates and/or products of SSAO. In one
enbodi nent, the invention relates to a nethod of
wonmismseisng an i nfl ammatory response by adm ni BCTASRME/005901
of conpounds to inhibit SSAO enzyne activity (where
embodithentethe ymention ralatey ta amgihed of irpeimgimmsmadisadSSAY

acmin SEEHTE g AN B EBr AOHE T oS R, b Sepfistering

therap &MHRhIN EffEITRREbABMatioh BFSSAU BRTRLAY Yin hBSRBNSEbdEmRAL, the
acut e i nfl amat or response. | n another enbodi nent,

inventiohaelpies éme insthadetfAreating muitindasdlergsigineliding cheetiiamadtinle

RIS e e
admmlwéﬁné aQherdPRICABY) efF&divy codbibti GSHE N ighib¥oR: In bxuhiaEe

he “abnormal activity of VAP-1 may affect its binding
embodﬂnmtt theAnventign ggltae tookinghed of Uﬂ@mgdﬁcherruﬁ diseadsy (fObyxample

ni I ffe | ve_anou an
sroke SRR bl BT RN ER i TR ©
adminigfeliag hith&agaiibhinaéffasnive tmoHAWQ fian SN O ditEbitdoraibiiRtering a
pa- 958577 4 WO 2005/ 082343 PCT/ US2005/ 005901

therap@méay ﬁﬁeﬂtlvetcﬁ@bm@@@ﬂ of snAPanhibgers: oThe SHA @ drhibifors

admlm‘té{] ggfadpagg{ﬂ;l cal yS @e ¢ ﬁ% eoggrar;{lolbbr%?gg]é an ez%%@i a%HY]bX ? or
membmahe-ddmmdVaiPet ivigdiag id membpasibooad MARRT f @cdni\teo of those

sctivitgR@r AR OF BISF S@gf[léé‘sh{ B E%qu%@pdi‘%%t?ﬁ%aﬁ%%h Fates t

a meth0Y loT hf’?]!ﬂﬁtlég ggf&@ﬁé vl BF Mlﬁﬂ%ﬁl‘ﬂﬁﬂ% 6 VAPl Plvﬁ‘; o using the

sclerosi's y adm ni stering apeuti ca
compoaﬁdﬂeplbmded hmunt]'.nomoﬁnr 8819@1m&hi et iaventon relates to a method of

teri.n era y effective conbination
lnhlbltglrgrgs‘g%e@amm ?rtlsf@lﬁq indjpg JY Lﬂbﬁ?‘i‘ré it 15.0Ra hving
orgamérﬁvs%m‘l 08 VEﬁétﬁEt%smEﬁ’m?&l Ruedn ofsitd ﬁétcbﬁl ohﬁ'd‘sgﬁ' 19,ed

di seases (for exanple stroke) and or the se
hereint her eof (for exanpl e, an i nfl ammat ory response), by
adm n|

001213500 | RippitebpRoafEieahi ubdn ySai i S Tenets 1y ™"
compoﬁﬁcﬁ@ﬁhiclﬂ %r&@ﬁhﬂﬁ‘@lt in@ibitaf lg SHO ehith & hétpns, (whee BS8Eym

inhibitors admnistered can inhibit the SSAO act|V|ty
activitpfs dusleifbpitosgnble $HbOSBAMNE ot inginbyanstbouns MYk R eproteimn dr

{ nbr ane- houn AR+ t\wo o
due to R0 et g Pl QbR P RERPRER o VAl s oap Ty i GnSther
embodifie@Niie pessepiBogitivntiates femethoabf @ing fArad@ Tohodinds to

met hod of inhibiting SSAO activity or inhibitin

inhibitiHSAYP gazee aphpity (Whergithe enzyBiergtiviiels d@@@ﬁb@rﬁg§oﬁ1ble SSAO
enzym?é?ia&leg%‘ij %eﬂaoq{r?g ; Af’ 13#1»8&&“ r g&%o o‘@g\kg{o‘rh doi? }éﬁﬂgﬂrg%
VAP- 1i ;Blb'telﬁil t inngholktien élnﬂ)gdﬁﬁbn’k(/éhé:brlesdﬂﬂ 1n)vlenﬁ)on teldats ﬂo&neth@dsa)f using
1rrever31ble mglbltors of SSAO enzyme activity (where the enzyme activity is due either
to soluble SSAO enzyme or membrane-bound VAP-1 protein, or due to both) and/or
irreversible inhibitors of binding to VAP-1 protein.

[0013] In another embodiment, the present invention relates to methods of

treating inflammation, by administering an SSAQO inhibitor which has a specificity for
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organi sm such as a vertebrate, mamml, or human,

usi ng the conpounds provided herein. [0012] In
wanaoishezd4enbodi ment, the present invention rel RCEAISE@DS/005901

various compounds which are useful for inhibiting

inhibiSSNG $57Q e campareil ty MABek and/preMer(dPhef abmut 1 Qiabput KO, or

about i of n spesirfy SEohtiar B Sy AP BT AL A SR
MAog?; beliBgtet QaiBHRIt A0zl P thalY ABOUE 100 0dr8irBated thaR BRGUIS00.

nmbodi ment, the preSent invention relates to nethods
[0014bf usi hganpérar sodbodimmmduthelpresant inviehtion rel@sno mathpdeof

et GG SRR e SRR AR 80 BBt e
has a §ecidieRy & iEbMonBTHSHO bk dreddioNATY- A £hd/MANRAD-B of about

protein. In another enbodi ment, the Eresent I nvention
10, abpetl 0eer ahouh@ith et g spécificitynigr inhitiborpESHAL dsrieintpatedrte

oS e BACHE T BB BTN SO MRS o
about ¥®9.P-1 protein, or due to both) and/or irreversible

inhibitors of binding to VAP-1 protein. [0013] In
[0015hnot heln @ethsa icmbrtimenkhe presay invieptiam releas taamgtheds ofo

' Faating i nf L on. L . .
e s L R T
in forroulM¥L, 208/ D234, RAT,/VIHL 0X Sdnd0iy F0in a thekdpleiticably effectBRAO

as conpared to MAO- A and/or, MAO-B of about 10, about
amounfoy, ingp ameyptfufBeignt tg iregt igfammrtien {n smgthsrembedimen, the
preser g e A B D BB p L B Bl e
or moaxefuhe &@fpounfif Adstlibedheanmtih dormendsdd IrEht IV, V) &/ Tp Vel &I, IX,

ipvention relates_tqo nmethods of treating_.an inmune or
and/ot iy HietARSUEAlly, IV Mol 9F 18 AR .amgnaw%%% to treat an
immuhd@isBigkor which has a specificity for inhibition of

SSAO as conpared to MAO A and/or MAO B of about 10,
[0016Rbout 0@ cboaiment, Be@Presont iavapievirélatss ty céropounds of formula
i nhibition of SSAO as conpared to MAG A and/or' MAO- B

L of greater than about 10, greater than about 100, or
greater than about 500. [0015] In another enbodi nent,
the present invention relates to nethods of treating
i nfl ammati on, by admdi stering one or nore of the
conpounds described A¥tein in formulas I, 11, 111,
IV, V, VI, Vil, VIII, IXjand/or Xin a
therapeutically effective

R, NH,
Re
I
wherein:

R, is independently chosen from H, C;-C, alkyl, Cl, F, or CF3;

nl is independently chosen from 0, 1, 2, and 3
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anount, or in an anount sufficient to treat

i nfl ammation. I n another enbodi nent, the present
wOonvesriseas rel ates to methods of treating i MMURET/US2005/005901
. .di-sorders, by adm nist.ering one or nore of the

R, is indepeodemntly ctiesarfrdye thereoieties ¢fifofronlasilaadh,llc, and Idi 11, 1V,

V, VI, Vil, VIIl, IX and/or X in a therapeutically

effective anmount, or in an anmount sufficient to treat

an inmmune disorder. [0016] In one enbodinent, the

present inventiorirelates to conpounds of formula I:

R R2 NH2 nl RG|: V\he"izsi n: RL is indepemndently chosen
fromH, y N/Cf, F, or Cji—? nl jls %

i nde 4

WO 2005/
chosen fro

hosenf from 0, 1, 2
2343 PCT/ g52005/ 005901] R2 iijs i ndépendent |y

e noi eties of for /
NS

Id:OORSRSRJ,'INRSR4RFﬁI K %R N
R4 4 b
la
R3
=~ X
Y
~ /
Ry YT N
4
WD
id
wherein:

R3 and Ry are independently chosen from the group cohsisting of H, C;-C4 alkyl,

Cs-Cg cycloalkyl, -O-C,-Cy4 alkyl, Cl, F, -OH, and -CF3;

R is independently chosen from H, C;-C4 alkyl, C3-Cg cycloalkyl, Cs-Cy4 aralkyl;

Rg is H when R, is chosen from Ia, Ib, and Ic, and R is independently chosen from H, F,
C1-C4 alkyl, Cs-Cyg aryl, C¢-Cy6 substituted aryl, C¢-Ci4 aralkyl, C4-Co heteroaryl, and
Cs-Cy4 substituted heteroaryl when R, is Id;

m is independently chosen from 0 and 1;

Ry is independently chosen from unsubstituted aryl, substituted aryl, monosubstituted
aryl, disubstituted aryl,unsubstituted phenyl, substituted phenyl, monosubstituted phenyl,
disubstituted phenyl, unsubstituted heteroaryl, substituted heteroaryl, monosubstituted
heteroaryl, and disubstituted heteroaryl;

and

X and Y are independently chosen from N and CH;

including all stereoisomers thereof, all E/Z (cis/trans) isomers thereof, all solvates and

hydrates thereof, all crystalline and non-crystalline forms thereof, and all salts thereof,

pa-958577 7



lc Id wherein: R3 and R4 are independently chosen
fromthe group consisting of H Cl1-C4 alkyl, C3-C8
woyalsgatdayl , -O Cl-C4 al kyl, d, F, -OH and - €EBUSRD5/005901
. - s kndependently chosen fromH, Cl-C4 al kyl, C3-C8
particutatty giarkyiteuticaiycdctepnble Isyllts MR6tabslites mﬂitbnroﬂﬁlgis sftheosen
fromla, |Ib, and Ic,_ and i s i ndependent osen
comporup@wpﬁ.forq:ula Iate dgo grp‘w&aped @gﬂ)@i@‘/e@ﬁlyp F(gg%bo iment, Rg is

not H. Z]#gﬁﬁ;@%i" %ﬁlg Ex%h% tﬁ géélﬁg% gdrbié/clt t V\A'?e Y 15@&15( @fléxy }11m=i03and

RzlsIdir’tHerpRad;emtlw chosen from 0 and 1 RO |s |ndependent|y

hosen _from unsubstituted aryl, bsti | t yl
[0017hpnos Ut bkt corgpgynd S@?§ ISR m % i8R and Ry is

1ndepeﬁ%%%%§§#l?§%¢té%bﬁ%gﬁ&?&%&&b H.B t t égn*ﬁ Béqtuted phenyl, is

shownliiebarb at formtiad-fhet er oaryl, substituted het er oaryl
nonosubstituted heteroaryl, and disubstituted
oaryl; and X and Y are independently chosen from
CH including all stereoisoners thereof, all E/ Z
NE‘)Z i soners thereof, all solvates and
Ihyd at thereof, all crystalline and non-crystalline
R er eof , and all salts thereof, pa-958577 7 WO
9B 2005/ 082343 FinI’/ US2005/ 005901 parti cul arl y
pharmaceuti cal | y-acceptable salts. Metabolites and
Roa mdrR:g@ rugmdefentlbgly gepbyirdgenodr drosetedted fromr-€:1dlisikyl,

halogeo 1y G ShiGt lerC B0 s ESerEGETE S RGTE b Eo by Seelioh
cé-cmtegyt hgaqg %sﬁﬁltéchﬁ%l when), Bali1,QC A0 hetRRahy, dnd, then R6
is Aot H. [00171 Thé subset of conpounds ‘of formula I

Cs- Clmés@uwdhet@roml ped Rois ladmbem@nﬂs( Hj %Ep@n@@ ntmcyludmg all’

unsu b nosuy bst t
stereol§ BRI oh SRRy rensy OO b SRR S rtest
thereofRhil RN Hind arldHon- crystalhne forms thereof, and all salts thereof, part1cu1ar1y

pharmaceutically-acceptable salts. Metabolites and prodrugs of the compounds of
formula I-f are also embraced by the invention.

[0018] In another embodiment, Roa and Rep are independently either hydrogen or
are selected from -C;-C4 alkyl, F, Cl, -CF3, -OH, or -O- C;-C;4 alkyl. 'In another
embodiment of the compounds of formula I-f, R¢ is -C1-C4 alkyl or halogen. In another
embodiment of the compounds of formula I-f, Re is -C;-C; alkyl or F.

- [0019] In another embodiment, the present invention relates to methods of using
the compounds of formula I to inhibit SSAO enzyme activity (whether the enzyme
activity is due either to soluble SSAO enzyme or membrane-bound VAP-1 protein, or
due to both) and/or inhibit binding to VAP-1 protein, by administering one or more of the
compounds in an amount sufficient to inhibit SSAO enzyme acti.vity and/or inhibit
binding to VAP-1 protein. The compounds can be used for a method of inhibiting SSAO
activity or inhibiting binding to VAP-1 in vitro, by supplying the compound to the in

vitro environment in an amount sufficient to inhibit SSAO activity or inhibit binding to

pa-958577 8



R6 ROB I-f. R9A and R9B are independently either
hydrogen or are selected from-Cl-C4 al kyl, hal ogen,
wWoGehB/0823@, or -O Cl-C4 al kyl; R6 is independeariug2005/005901
- chosen fromF, C1-C4 alkyl, C6-Cl0 aryl, C6-Cl16
VAP-Euhhe cdsmp@dldalcyth als€Che Tod far ahicjhod @4nlﬁ91thgt8£rﬁcﬁlaythv1ty or
and Rl

1nh1b1’qzi112gﬁcjl C14t\féjl? tz;|1 t@lfzto etg hgtllel ﬂr@pﬁﬁ% éu‘!fh 3gsa vertebrate,

mamnf 3R ATy Sh iR Gl 0o Eé“ﬁg'é“?lg% & e b i ARfSun

sufﬁcientymtmllnbltrﬁsm detivity-o ur;lsblabinldng thOF AB-1t ﬂ&raaoﬂhpr @mblodiinlent,
salts thereo part | af |

the prSSAB RUETRAC e lesyo MEROHE AbVEng thecomppundad fraglad g rea

1nﬂam?ﬁr£§>htbg gmﬁfung R oRRAP H REShes emﬁéﬁlﬁ%hﬁ e I%re?ern? irflef@on relates
enbraced by the invention. [00181 In ano

to methnﬂro@lﬁ umarrg the ROiypamsls RE Branuda | ﬁmobappwdsm teyued inflemmation, or

or eseectedfro -C-C4 | kyl, F,. O,
to supPRepOr e oy DB BTGRP T AP AT R B B
1nventﬁfn Itelh%esocg RIS f tkati BB hRndatibn, @adrﬁnls%r@%rﬁ'dfﬂor@ bf
hal ogen. I'n another enbodi ment of the conpounds of
the cofrxppm;ds;gielsclﬁbedm fcprgm.lzdlm@ahgnapymtlc@}ly Effe?t@x@lmount, orin an

t he vent i relat s
amourlag it 5 B plers JRGBETE P Riohb e el viion
relatesSOARR ROy SR reafihg Mhindnd &m&&ﬁfmﬁﬂéﬂlﬁﬂémy @fphinistdrihgl ohe or

due either to sol ubl e SSAO enzynme or nenbrane-boun
more afApe goppoundseseibed guormsladda ﬁ)th%rﬁmwalilh pifeqtivesmegnhgr in
an b QOB RISl B BT LR GLDE SOFlr 1IBEGET L e
an ‘anmount sufticren b

to1n
embocﬁﬁléﬁﬂﬂleﬁkﬁbcta‘de toybetiehledlris b bcheérhic dibdagé (9r &AL -stroke) and/or
protein. The conmpounds can be used for a nethod of
the seqmedh@neﬁg(pr&@@nwﬂmatowmrw}a gnsmathen @mb@dlment
the dlS\éA{) t])ﬂer{re\é{etd ®m E&Yplé&t@&%éﬁk th‘laro 'TH\?ME% slcﬂarg)gl
VITro environnen n an a su |C|e to |n blt
[0020[5SAO abd arwﬂhe)t eatbotlimmniyithe bﬂeeﬁht Migvendon D@latﬁ5&5€o?nlﬂ)u\ﬁ& of
2005/ 082343 PCT/ US2005/ 005901 VAP-1. The conpounds
genergd dorngtla fl e used for a method of inhibiti ng SSAO
activity or inhi bltLﬁ]g bi nding to VAP-1 in vivo, that
is,lnaI|V|ngorga 3) ,
manmal , or human,
t he organi smin an a
activity or inhibit B
enbodi nent , R44

cient to inhibit SSAO
AP-1. | n anot her

n2

wherein:

R0 and Ry; are independently chosen from the group consisting of H, C;-C4 alkyl,
C;-Cs cycloalkyl, -O-C;-C4 alkyl, Cl, F, -OH, and -CF3;

n2 is independently chosen from 0, 1, 2;

including all stereoisomers thereof, all E/Z (cis/trans) isomers thereof, all solvates and

hydrates thereof, all crystalline and non-crystalline forms thereof, and all salts thereof,
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the present invention relates to nethods of using the
conpounds of fornula Ito treat inflanmation or inmune
wdizesrodzus. | n anot her enbodi ment, the present PCT/US2005/005901
- -invention.rel ates. -t nmethods of using the conpounds
particudérly phanrlaaedticall gapptbie saits.r Mitabelitenfahd pratroganfthe to

compHRE REIOTBIA RIS SEHECH BLBREVPAYen | on 7 el 2t es 0

t hod f i i
(0021 7Bt hodg, %iotﬁér%ﬁ{b'oaﬂnén@ th@ﬂi%'@édt Avenfidn AG5H g#u%ﬁxgﬁllbﬂlg%ﬂ%ﬁlg

he conpounds descri bed 1 n
the cotpewaisenftfomablh Y1 teflﬂlebtt ISBA (aeromymite, activity (wihetherah® amtyme
suffici.ent totregglnflammtlon

activity idig HHEIT t0 $ReDIp PeSEhTAIG &h mea}brarreeﬁ%&nésfk?% InIOHEy T
due to@otﬁ)raﬁ@;o&* %ﬂ)lmﬁ §QB \@@—Q'pgmﬁebg hSRNHKE gﬂe or more d)f the

adm’ni'stering one mor e he” conpoun & deser]
compqumdﬂ o1 arudraountisnifeidnb gy mpibitt 3D leyziehd adivityendfop imtibit or

bindingp 3PAR:S 80 i ohtse PPN R e IS dameiBR of Eifibiing SSAO

activit§lo? HR6itihe bﬁﬁin{ t%a\mpl 1 # A, b$Gh gFhSBaR odrfd% the in
exanpl e, stroke /or the Sequel aé thereof for

vitro esXapphent faan anlbuafrmiéﬁ@m;t to edPh8BA0 dctivipot hé\nblt binding to
di ment t he eas obetre d, is
vAP- £ RS TR B ungs ST aIgh BERRE thes RRpod TS AS Reisyor
inhibifii} BiR@3es VR0G) WBB] that i8.6n RNRSE brehmyen Eddhrhs raq}eﬂ'é&%te
to compounds of general formula Il: N2 R OC

mamnp,| ordpman) by edrainisteringithe cempotRds teythe qrmqmml@m@myum

sufﬁm%t&égﬁgéfé l%?{ﬁ(g i t?/é? &ﬁﬁlaib%%i{(%gco ‘Uélﬁ 1 %‘a}%ﬁhgrl K bddlment

the preséi&_t?mvéiﬁloh&ellat’b@ &Dﬁi&dﬁﬂt byusifiotrRofpethds offorndila II to treat -
i ncluding all stereoisorrersthereo , all EZ _
inflammgtionior FREMne dispidess. tInapether erabediment, fiegyesgptinvention relates

om0 g U2l R 211 A0 o RIS GE LA o
to supﬁx@%él&%&ﬁa’db&nﬁﬁl%hﬁ%&ﬁﬁ h&lﬁ&%l In another. embodlment the present
............ par i cul.arl

inventis-elpgsdo prehadspf g@@&& 1§ﬂﬂ‘€m§‘HP1@ by adEinistring oge gp grore of
thencoﬂllbegﬁdégi%sﬂibehhﬁ formula II in a therapeutically effective amount, or in an

amount sufficient to treat inflammation. In another embodiment, the present invention
relates to methods of treating immune or autoimmune disorders, by administering one or
more of the compounds described in formula II in a therapeutically effective amount, or |
in an amount sufficient to treat the immune or autoimmune disorder. In another
embodiment, the disease to be treated is an ischemic disease (for example, stroke) and/or
the sequelae thereof (for example, an inflammatory response). In another embodiment,
the disease to be treated is multiple sclerosis (e.g., chronic multiple sclerosis).

[0022] In another embodiment, the present invention relates to compounds of

general formula III:
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conpounds of fornula Il are al so enbraced by the
i nvention. [0021] In another enbodi nent, the present
wOonvesriseas rel ates to methods of using the coRpoOMIS2®S/005901
. of formula-ll-te inhibit SSAO enzyne activity (whether
the enzyne activity is dye either to sol uble SSAO
enzynme or nenbrane-boun ~dggprotein, or due to
bot h) nd/or|Qg%i it b VAP-1 protein, by
I g he conmpounds in an
ampunt suf|fi ci ent \t/o i nhibi SAO enzyme activity
Ri2amgror indibit bindi3d to VAPM4Pprotein. The
EEELQEEQ\ can be used for a nethod of inhibiting SSAO
activitYy\or inhibiting binding to VAP-1 in vitro, by
suppl yi ngR4Be conpound to the in vitro environnment in
an anount sufficient to inhibit SSAGIhctivity or
inhibit binding to VAP-1,. The conpounds can al so be
used for a nmethod of inhibiting SSAO activity or ‘
inhibiting binding to VAP-1 in vivo, that is, in a
living organism such as a vertebrate, manmmal, or
wherefuman, by adni ni stering the conpounds to the organi sm

i, an anmpunt fficient to inhibit.SSAO activit r
Rio b B4 BT VA e, R ERI TR aT rerc Hhne
C3-CsRYEREMYL, LOMEOC] ARyE ef,at, eoH endBthods of using the
~conmpounds of fornula Il to treat inflanmation or
Ry4 isjindeperdedily chaben srom R, Gnolher enbodi nent, the present

invention relates . to hods,of using the conpounds
n3a a%$n o‘?’rﬁfﬂdgp?qd%{ltzy glﬁlﬁﬁ?g%’%ﬂ gPr %’educe i nfl ammati on, or
includify SUHBIEREmErs th&dui all P17 i(¢16/trams)yBdoadieys fHREPEEEsolVdles and

anot her enbodi nent, the present invention relates to

hydrates thesers, @} crystalline agd new-castablinedarmpiicraad andalesalty Homeb
. ; d ) . .
paric g el SO0 RREIICHRS bR R et |

comp&utidk io€ feefituld 101 dre @lto enmbrhadrBtthomventivnmatone embodiment, Ry4 is
enbodi nent, the present invention relates to nethods

indepegdeptls &Fhanr et enhodinensi Rmniniadeneaderibr @, Ipgnother
embotl?ﬁn gﬁ%ﬁgh@eﬂé&t&%eﬁéﬁt&? efgﬁﬁ%&%ﬂ?%”?ﬁnﬂ%&ﬁﬁéyﬁ%. In

In a rapeutic ective nount,
anoth@rembiadiraent aRp unindspridestl e rO-Gls. t headthehembodimeat, &3 is

) aut oj e disorder...In anot.her. enpogi t, the

indep R B 15 aperhr asbasimpet By 7 Sukrefitetty Bede én?tplsrr

embo&NAR RS, isslﬁﬂéf)léﬁaen@l@'d-/(ﬁ@Hgt e anpgireh MR dth&lieefa i f or
exanpl e; an inflammtory response). |n another

indepanieotdy ire it anothdrentiodmnsy, 13a ibmdepardtedy 2.5 Inandthel e

Cl ' | ti .scl i.s) .. [ 002
embofifnel G35 st % e st EOURITERG Gp IS PRap gty 2
[0023] O CONMPLiKHRer @inbodBAGT athe hRIBAtliAventiba rdlaed RAMEhodSof using
the compounds of formula III to inhibit SSAO enzyme activity (whether the enzyme

activity is due either to soluble SSAO enzyme or membrane-bound VAP-1 protein, or
due to both) and/or inhibit binding to VAP-1 protein, by administering one or more of the
compounds in an amount sufficient to inhibit SSAO enzyme activity and/or inhibit
binding to VAP-1 protein. The compounds can be used for a method of inhibiting SSAO
activity or inhibiting binding to VAP-1 in vitro, by supplying the compound to the in
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WO 2005/ 082343 PCT/ US2005/ 005901 ........... R14 NH
\' 12 . 1 n3a )n3b R R1I3 IIl wherein: Rl2 and R13
waneosioszi@pendent |y chosen from "t he group consPeTiUSgn06/f05901
. H Cl-C4 alkyl, C3-C8 cycloalkyl, -OClL-C4 alkyl, d,
vitro efrvirerfotnt &msh areb it sii&idns ta mdl eSO taktivithasiehibitrbandifg to
S, CH2; n3a_and n3b are  i_ndependentl|y.chos fro or
VAP-1p. TheompavAgs e alse ks wssf dresthofof le%ﬂrﬂ?l’ﬂag Sgéf)zacrgwl‘w or
mhlbltﬁ%ﬁ éélégpf%[éﬁg% la?’lttﬂ%ly’g{1 glhl%lmﬁe&génlﬁ Non-cr ygtvgrf‘tl)r%tg,
mamial forhuinaerofdmiantriak thsednysounte teethe orgamaant incad andynt
h tically- I lts, Me lit d
suffcifiga PGSt SPADHSY S R IO IBRREGF YAl Ff 20T gpdiment,
N . . _ : :
the e oo O A D BN TR 1 et
« inflamimadep enthemtiheydi€drders. dmetdtber enghrhlodentethie pré’e&@ ingention relates

to met#cpfgse eélﬁn]al,d egglteql %JIE?OH:HHS g ﬁ)%ﬁ%rlmgiaﬁ)r}eﬁgsmr’r%iiﬁgammation, or
to supl%rﬁ%g(fg%‘&{ﬁ;@ bh Ynfdufditery }e?}?]&ﬁe.t ﬂ?ﬁno@l@%ﬁ{b%ﬁﬁﬁeﬁt,sﬁﬂg plelent

endently H In another enbodi ment, R13
inventiondelpten tiemiethpdfof treataugonfienmaeoer diadentisteRhS ohs or more of

i nde dently. - .l.n ot her. epbodi nt, n3ais
the comRRGREAGRADEY I o AR ERB T IR eCL 3Bt of i an
amounl BEERRALRN daY indlandilat RMOA Bhoth &R IR, tHePPeset invention
i ndependently 1. In another enbodinment, n3b is

relatesito aregtiendd of tregting imgEag]autoimanet Wesordar diliadevinisteting one or

resent inventio el ates ta.methods of -usi . the
- more Qe EinaiF dessifed &' Pioptip gL i & P aBisetlBsfitine Hount, or
in an a@fulV &dfficicM8 tRer the Mn@ng YiButoRehiivd d¥ordsr. ddemsiteher
to sol ubl e SSAO enzynme or_ nenbrane-bound VAP-1

embodimnentethe disspse tabe treated ot #) isghranis diseats Gonexpmint, Agoley and/or
e e b G Ly S oI 03,0058 IR Slcdfmnt
the disesEe)orbe dehted idiulbiptt @lerbdid(do. | chrbhio diultple eclvAss).

protein. The conpounds can be used for a nethod. of
[0024]; nhi bi ki angthgspbodiment, the invention includes compounds of formula IV:

Ra1
ﬁ /\ CF3
40

F AN

n4

R

NH,
v

where Ryo and Ry4; are independently chosen from the group consisting of H, C;-C; alkyl,
Cs-Cs cycloalkyl, -O-C;-C4 alkyl, C1, F, -OH, and —CF3; and

n4 is independently 0, 1, or 2;

including all stereoisomers thereof, all E/Z (cis/trans) isomers thereof, all solvates and

hydrates thereof, all crystalline and non-crystalline forms thereof, and all salts thereof,
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activity or inhibiting binding to VAP-1 in vitro, by
supplying the conpound to the in pa-958577 11 WO
waQ0B/088:3343 PCT/ US2005/ 005901 vi tro envi r onmear/usm0an05901
- amount sufficient to inhibit SSAO activity or inhibit
particiarhyiplngmiaceutiAPy-icceptablecaltp oMiestibobites aad poodoegsuddie f or
a get d o{ '&nhi bitin SSdAg ctjvitty or inhibiting
COmPINAYPhigTRBIaAJXPre ajsh °d PR &Re et 5 | j vi ng
[0025107 9N {fUnoRi @nﬁ%dﬁie‘ﬁ% "t invTBE Rlatefo MEHBAS of¥ing
adm ni stering the conpounds to the organismin an
the compoumts of Sorfrfiile ['émd inhoif $$AOienzBBAGtadty (witictheothei emhyrhe t
. ..binding to VA-P-1 __ln another enhodi nent, resent
activity HRT ool SPAOBERDAST H?fe?lﬁvgﬁrﬁgbq%é ‘é%ﬁ%dﬁﬂ@gx of

due tof igﬁ‘lg'régé/ok Mhiﬁi?bﬁnﬁﬁ—%tto \Y nb—('l) ?W@ﬁl‘ By a@xﬁiﬂiﬁ@?ﬁ{ke?ne or more of the

sorders. I'n anotfer enbodi ment,” the presenh
compdundgint dnoamaeelt atiwient to imkibi A @ fnushaertivity aodiop athirs

. . Of rula 111, 1o suppress or reduce inflammtjon, o

bincing fo SOEY afuetoy TH8AARBOMTE AR PANAAL B  TebbeahDitips sA0

acﬁvit?BQM%tiﬁgpﬁﬁiﬂgB@tVAPhen PIRS %S}tsuplblgi{-@rihé mpRrAkEhed A -
net hods of treating inflammati on, by "adm ni'stering one

vitro egvireronent df an pimeunionifiniend o bt $HAE dctivity orinhibit hinding to
var-§ FIFERBRIHE o s e ira B ac BplsPe88AC IR or

inhibit@{HSdEAB RS V AE iPVes eRkt ik, AN Niviorgheikl Afchtad a VRHbR e,

of treating i mune or autoi nmune di sorders, by
mamnd e iistear ineiromisteing theeeanpgunds éo. hempeanius tiesanewtd
sufficieit t[) %h%lllt %S!Axld acjttfqlitg fo% ﬂﬁﬁlﬂpﬁf{%ﬂn%?!) l\y}}l?-flf his Elrllc\ﬁ:ﬁeraem %'?ﬁment,
Oor “in an anount sufficrent to°treat the inmunhe or

the pre3&iitdh Va0 rélhee teltikthods o fudididie cofiboads BN TommilDEV to treat
di sease to be treated is an 1schem c disease (for

inflamgieginp 1o imsipe Risprdsifol/ 1o anothpeemlesliarale therpspssat iny prgion relates
o molGS I i LR AR SRER Bhore oAU pappaion. o

to supprebesrasdisce(ad. igflameiatodnrasponsket i bwotbed exitadlitgnt, the @zbént
. | n anot her enbodi nment, t He i nvent.i on i.ncl udes
inventiogsigies 4e msthods oiieaingyntlapmetipn,pycgeministeringpe opmoraof

the CO%@%%%S?%%%@%? iiﬁg&gﬁﬂﬁ\} %ﬁg%ﬁaﬁy%mm A (K0 an
amount sufficient to treat inflammation. In another embodiment, the present invention
relates to methods of treating immune or autoimmune disorders, by administering one or
more of the compounds described in formula IV in a therapeutically effective amount, or
in an amount sufficient to treat the immune or autoimmune disorder. In another
embodiment, the disease to be treated is an ischemic disease (for example, stroke) and/or
the sequelae thereof (for example, an inflammatory response). In another embodiment,
the disease to be treated is multiple sclerosis (e.g., chronic multiple sclerosis).

[0026] In another embodiment, the invention includes compounds of formula V:
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C3-C8 cycloalkyl, -OC1-C4 alkyl, d, F, -OH and
-CF3; and n4 is independently O, 1, or 2; including
wabkbosgszugoi soners thereof, all E/ Z (cis/transpCrasam®ss05901
. -thereof, all solvates and hydrates thereof, al
crystalline and non-crystallin
salts thereof, pa-958577 12
PCT/ US2005/ 005901 parti Ew\prl
phar maceutRsal | y- accept abl“e\sal
‘prodrugs of\the conpounds of

forns thereof, and al
2005/ 082343

. abolites and
or nul IV are al so

enbraced by v n. % | n anot her

enbodi nent , [ i daHF4 ates to net hods
of using tb ounds of formula IV to inhibit SSAO
enzyme actilvit ether the enzyne activity is due .

either to so SSAO enzyne or nenbrane- bound VAP-1
protein, or_/due to both) and/or inhibit binding to
VAP-1 protdRz by administering one or nore of the
conpounds in an anmount sufficient to inhibi¥ SSAO
enzyne activity and/or inhibit binding to VAP-1
protein. The conmpounds can be used for a method of

wherd 1) 1ahil RLN&te RRPend®Btl ¥héén Gond hidigbdiip dtthsitingbnH, £RC, alkyl,
VAP-1 in vitro, by supplying the conpound to the in

Cs-Caeiyeloalkah vOrontealkyl ﬁJlde —éﬁmam—gﬁf;fi cient to inhibit

. SSAQ activity or inhibit binding to VAP-1. The
n> 1818??3?8@%153’%%012?’50 be used for a nethod of inhibiting
and RSAR@Sédehily Hosr Ci-ohalkik i ng binding to VAP-1 in vivo,
that is, in a living organism such as vertebrate,

. ) a
includigghathsteregisomgrrethcrent; all & (igtrans) Agprasie thespd lhrpdvates, and

S 0RO A G o, LN 3O

particelatl @haemceutidalig-apcapsabid saltsy dfdtatohitesemdtpesdrtigs efthéods
of using the conmpounds of %}c’)rrrul alVto treat

comppids QfFRIITUY e # ragedBY erBventiqianot her

[0027§”b°di e thér'?s?nb%ﬁﬁ%ﬁ} thi? B%’e@éﬁtii nEi\E/h 241885 td ReMBENOERing
f using the conpounds’ of “formula 1V to suppress or
the congabunds ofifbiraumadd toanhibitrSS A© esayppy &sivity(whettectbe amzyme

..inflammtory resp | n anot her, enbodi t he .
activiyig dBnE o A LD B SAL] SRS THRE NGRS BHY F ARe | Bgtein, or
' PIRR: 2 bi %&dﬁ%% Ny 8P Ard:BQi0 B a@fiBeAnPbne &MA fth
due tO'cli)grtrirl)oundsrldeslct:ri bed in for r?tﬁl a1 I’V§ian é the?%pr(léeuti cgrleloy ”
compefrfde ¢ v emawtisntiicient to mhihit SShOenzyse bEtiGiyemd/ar anltibiéat
anot her .enb

L. . dnfl tion. | di me t he esent, ...
vinding oo e SPin. ohe e tpip RaeTOR S aPed Fora rgBH ARG ipe S0
activiBAr QhHIDHIAS b@hcﬁgg RV AP- DY FSI By % ﬁfyﬁr{?ﬁh@ REmPbund'@iEe Hf
the conpounds described in formrula IVina =
vitro erlygpapenitin@alampust sudb eienido apfobih BSAS) activity or inhibit binding to
VAP-1. The compounds can also be used for a method of inhibiting SSAO activity or
inhibiting binding to VAP-1 in vivo, that is, in a living organism, such as a vertebrate,
mammal, or human, by administering the compounds to the organism in an amount
sufficient to inhibit SSAO activity or inhibit binding to VAP-1. In another embodiment,
the present invention relates to methods of using the compounds of formula V to treat

inflammation or immune disorders. In another embodiment, the present invention relates
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in an anount sufficient to treat the i mmune or
aut ol nmune di sorder. |In another enbodi nent, the
wdi2zesasz3480 be treated is an i schenm ¢ di sease PEDMS2005/005901
exanpl e, stroke). and/or the sequel ae thereof (for
to methrdaqd Laingethe corhbeunda tod fyrntuds Pao Seppredsror aeditch émﬂammation or
enbodi t ediseaseto b%tretedls mul tip
|

to SUPREERLPIFE ‘éoe(aé‘ igt amgﬁfoaﬁ FEPRERCE i Bla’éo pbpdiment, [}@O’Z@em

e R ey, Y R SR8 sgs e o

the coﬁ@'ﬁﬁﬁiﬁ&&@&l@ﬁﬁﬁ (ﬂdmﬁ)la M2hl a/tE&BpeuﬂZﬂl}peﬁfﬁﬂviﬁzmoRﬁﬂ, o¥in an
V\/neﬁ,e R21 and are | epe entw cho en fromthe

amom?g}rsﬁ b’“’é’é frsfreatii r%‘Faq]-Pn di @3 Wﬁ%qné éﬂvl??‘llon

relates Jﬁg%%ecﬁltt#%h%g fﬁlu:nuﬁe oF r;g'glrr]rg"ﬁ‘lﬂle o(ij%:ozdfl:ﬂ; goe}}pidrr]n éuhsterlng qoe ot

more @ffthé?ﬂ:mﬁﬁomidk yllescnbad iruftirmglaaV lin sitlmrmuhoaﬂy afdchiee ennbunt or

) al | B@%m s{otrana% .dsoners thereof, .all kvat s and

in an gyond silicientiod, | TPAUIC T AP OTREIL 4SBT R aotheri ne

embocilﬁ{eﬂfs e BERQS 10 st d is 3R idchedREdifRfe gfopéfatrﬁ;%”s%%ké’) and/or
phar maceut i cal | y-acceptabl e salts. abol i tes and

the sequabatrthgrsobffort ¢rampie racpomiﬁamrn@tfory wspatise). \Insmethel smbodiment,

t.he i.nvention 71 1n anot he )

the digR At e B o fee PR dn SRRl Elsmaidhods

[0028Pf US| DPandiie cEHTRRNHIShO InventioRHndluded Sorhphiindk bf &SNt VI:
enzyne activity (whether the enzyms activity is due

either to soluble S enzygg o rrenbr ane- bound VAP-1

pr otRRig, due toYUoth) a é‘ﬂor $Ahi kR§3 bi nding to

VAP- 1 p?‘({ [ hng on m)releS t he

compou ien |nh| t SSAO
enzym&*yg_t’clr [ i bit %dl n VAP 1

pr ot ei n. , onpounds can be useal for a met hod of ‘
i nhibiting!SSAO activity or inhibiting btghding to

VAP-1 in vRaro by suppl ying the conpound " ?3 the _in
vitro envi ronrrent in an anpbunt sufficient to inhi¥
SSAO activity or inhibit binding to

where R3¢ and R37 are independently chosen from the group consisting of H, C;-C4 alkyl,
C;-Cs cycloalkyl, -O-Cy-Cy alkyl, CL F, -OH, and —CFy3;

n6 is independently 0, 1, 2, or 3;

and Rs,, R32', R33, Ra4, and R3s are independently chosen from the group consisting of H,
Ci-C4 alkyl, C5-Cg cycloalkyl, and Cs-Cy4 aralkyl;

including all stereoisomers thereof, all E/Z (cis/trans) isomers thereof, all solvates and
hydrates thereof, all crystalline and non-crystalline forms thereof, and all salts thereof,
particularly pharmaceutically-acceptable salts. Metabolites and prodrugs of the
compounds of formula VI are alsd embraced by the invention.

[0029] In another embodiment, the present invention relates to methods of using
the compounds of formula VI to inhibit SSAO enzyme activity (whether the enzyme

activity is due either to soluble SSAO enzyme or membrane-bound VAP-1 protein, or
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VAP-1. The conmpounds can al so be used for a nethod of
inhibiting SSAO activity or inhibiting binding to
wARSHS23a3Vvi vo, that is, in a living organi sm PEUAIS2@S/005901
. avertebrate, mammual, or human, by adm nistering the

due to ®BTH) AHAAS irthibit Hiadiap %\N’IASmI ipfotain, Byradininist&itigf o103 @hork ®f the

i nhibit SSAO act|V|tg/ or_inhibit binding . to VAP-1. In
compoxRgs ean BRI FrRiatent forikibESSAG) enRECHRUVIN PSIoRIEDI o

f v

bmdng? mﬁf%g %10 ?[%Ie tcgl%ﬁ chlr:} gg Pgéd t‘;op Emtl?%d Oftlﬁhltbqtﬁ% SSAO
activit® 6B aibTEAE binthg toVeseNtin bivg By isapplyekahesompamdTs Be/in

14 WO 2005/ 082343 PCI/ US2005/ 005901 t.o nethods of
vitro epeiroRgnerian e ApeuHdyllisient & mitit S549 astipiy esighit hindige o

r r f

VAP CHELI RS ool MR 1B ol EE M BRg SR IRAR o
inhibitinp/Ending o VTRt esvive, trrﬁtlh,od 3 109ind dregadismgsichfak aneatbrate,

by adm ni sterjng. one or nore of the conpounds
mamnybs¥ FUBEE, PhadouRArRehe FoEPQUHEs GO eIy i FEpTRte

[

sufﬁc1§11i"tqri Mhib® Iﬁgﬁ@ v1t2gpﬁﬁﬁb1§%ﬁg1% r%g %Ali ?hgﬁ ﬁx?rgcggr embodiment,
the présamteantémion r¢lefeatcemethodsref Ikmngtlmcompeamdsmj fonmala&/Iae treat

e e T o oL 208, i B s

to meth&?sr Mk tﬁékéﬂ( cﬁfnﬁi?%ffo\fﬁm@e[‘vpfgsu phfess bﬂeaﬂceaiﬁﬁ%ﬁnatmn or
ficient to t eat the 1 nmune or aut ol nmune di sorder.
to suppmswmemme anaenfiooina®ny respiresed ilis emglertemtodimhend athe qbrevssnt

o BT S PR B SRS RRORb G A Pt

the coﬁlﬁéﬁ’%&%}cﬂﬂeﬂ iR ARe! VEFROG B Bticalll RErecti eSS UMk OrlE an
treated is multiple sclerosis (e.g., chronic nultlple

arnoun; shiopsit &) tredt @OR@ImAationa rlt)tanetbelembﬁrﬂmn@m thetrivesent invention

incl.udes compounds of f | a, VI
reates3 oo Repf PN il o o oo st R g o or
more ch?zKe a&%‘i&ﬁﬂ@ BeREBAd InyfosOREVI ihfaGhkr F@Jtﬁaw Bffé@R%iafiduig or
4 al kyl, C3-C8 cycl oal ky O Cl-A4 al kyl,

in an a@nounn: sufficient teritat e dmnpeeios apteiapeneldiserder. oln anotler  or

embodg eff] ﬂleR'd%seas Rﬁ)zde tr%%g’e’d 15%11 isc %&c%%ée}a?{&oﬂ &%ﬁ{fﬁg %8 nfté)%md/or

5% PSR e group ¢onsi's
the sequelae thereof (for example, an inflammatory response). In another embodiment,

the disease to be treated is multiple sclerosis (e.g., chronic multiple sclerosis).

[0030] In another embodiment, the invention includes compounds of formula VII
R73 R74
| X W
R71_’|{\/I/
\% NHz
R
2 VI
wherein:

R4 and Ry, are independently chosen from the group consisting of H, C;-C;4 alkyl, C3-Cs
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Cl-C4 al kyl, C3-C8 cycloal kyl, and C6-Cl4 aral kyl ;
including all stereoisoners thereof, all E/Z
wolcehws/oszans) i soners thereof, all sol vates andPCT/US2005/005901
hydrates thereof, all crystalline and non-crystalline
cydodanﬁ)Chéhale@hB A, ad+CF:3f hereof, particularly
a tlcaII Met abol ites and
RWISEF@H? § %F‘Fﬁ% ﬁpgdﬁgk%gighornula VI are al so
n7 is 15(';%( g&é?ﬁilgh:}’loé SrdReNtdn@n. [0029] In anot her
t e present invention relates to nethods
Ry is ofdepaidegtly thosen fmpnhhn dwietfes fod fonmudasW 1Th oV IV Hi t an8 SAGL
enzyme activity (whether the enzynme activity is due
either to sol ubl e SSAO enzyne or nenbrane- bound VA-P-1
protein, or pa-958577 15 WO 2005/ 082343
PCT/ US 0058es  due t bot h) and/or inhibit binding
to VAR-1 protein, by m nist eri ng one or nore of the
conmpounds in an anount ‘suffifcient to inhibit SSAO
enzyng, 1act ivity and/ | nhi IR binding to VAP-1
protelﬂ The conpound M an be used for a method of
inhibiting SSAO activity or inhibiting binding to
VAP-1 in vitro, by supplying the conpound to the in
vitro environnent in an anmount sufficient to inhibit
SSAO activity or inhibit binding to VAP-1. The
conmpounds can al so be used for a nmethod of inhibiting
SSAO activitR,or inhibiting binding to VA-P-1 in
vivo, th I's, in aliying organism such as a
huq@@, by adm ni stering the
In"an anpunt sufficient to
i nhi%git SSAO activity or fahibit binding to VAP-1. In
anot her enbodi nent, the present invention relates to
met Rgds of using the cgapounds of fornula VI to treat
i nflanmation or i nmune di sorders. I n another
enbodi nent, the present invention relates to methods
of usi ng the conpounds of formula VI to suppress or
ﬂ#% g1 nflammation, or to suppress or reduce an
i nfl'ammatory response. |n another enbodi nent, the
R7s is prdepaniently chwean from HeCaCe alkiyh) Gyt walk yhiCl) F,eatl i-0F;;

I nfl ammat i on, adm ni te ing one or nore of the
Ras is H@ﬁbﬁlﬁiﬁﬂéy E?%B@Sﬁ‘lal 'a VI in a therapeutically

7i glfdgﬁgé;ﬂbﬂ AR romd, 1 5}1(?11 gmount sufficient to treat
mlSi annagyon Inoghother eﬁgOdinent, t he present

Ry is independently chaskafrom unsubmmlttedi srybfsubstdatedragyl] monombstituted

aryl, d?;}#l‘bftﬁgte ne s gtggger 2 \é rﬂﬁﬂ#\.@gm l\,?rrl]qer}?(s){abstltuteJ lc?henyl

di subshﬁf@é@ﬂ%ﬂ&l %ﬁédb)étlﬁﬁécd%ér&!ﬁyﬁ IR tute@hetetdAr@maRt B tituted
sufficient to treat the immune or autoi niune di sorder.

heteropyyl, snd tdisupstituted heteroaryl;

including all stereoisomers thereof, all E/Z (cis/trans) isomers thereof, all solvates and
hydrates thereof, all crystalline and non-crystalline forms thereof, and all salts thereof,
particularly pharmaceutically-acceptable salts. Metabolites and prodrugs of the

compounds of formula VII are also embraced by the invention.
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enmbodi nent, the disease to be treated is an i schemc
di sease (for exanple, stroke) and/or the sequel ae
wohers@st34ff or exanpl e, an inflammatory responsegLT/usmos/005901
- anot her enbodinent, the disease to be treated is
[0031)rul t i pincorkantoddhent( Ry,dgs VIkhdnohe suoll drnpddimsal, @hes RS is
[ 00301 I n anot her enbodlnq the i nvention includes
substlf«ytﬁdp@@ﬁaéstléve%@rﬁmck?pwde Rohosen Aoy thengioup epnswstipg of L, F,

1
c1-of} (R TELCEO B, CSREMERY o S
embo@@e?@&ié{i 1ﬂ@p%ﬂ§ﬂ95hﬁ?s§ﬁt;ﬂ1&dﬁﬁ€hﬂ5ﬂﬂﬁﬁkﬂ%gﬁhh& 3 RT3
oa - a an
monostsiitHise g‘ﬁ@én‘?ﬂ JsubsBdsd threB}ﬁlr dn asothwch@qulmw Rag 1s

unsub%tﬁgtgg gﬁﬁﬁu E Z}'ﬂ %lylollﬁb substitfifad pﬁenﬁ7§1% éh§ubsf1tuted

romthe noleties ormu
pheny}\/lah@the\éhbhituéﬂti; bn Ragnate WidegdendentRy Bhodeh drovh te gR7dp EdBisting of

R71  m7_VI LI d rei 5 is _inde dentl
H, F, Gl o 38n-Gisofni e ah‘fﬁ’l (Sghé Oan@Z} Qr§ I OGSIY )lé and
[0032] CF3; RS ef Sigxﬁegg qRL bﬁésé‘rﬁ‘ ARRALbK %Tht'é% tlo%et@f’sdsz of using

al kyl ; m7|S|n ‘nt[y chosen fromO,
the compdurRlBQ)f ifrmiuial é’ribtwdahltbit)SSaAt(b sezynia whvity{whsthet the edzyme

b
sotvieid iss e et ity s S ena P oL o i n Sy 81t gy or
due tofJo81)ahd/oF RIS HBRiHaUb 8AA RN RMEn, bl hmbsibibiing 66k ANBHKIof the

unsubstituted heteroaryl, substituted. heteroaryl,
comparmde s1udysarnount suffickest & mhibjll SS A @ndhinge betivityLand dr inhibit

bmdmg%o A )f)rdtem The compounds can be used for a method of inhibiting SSAO

activity or inhibiting binding to VAP-1 in vitro, by supplying the compound to the in
vitro environment in an amount sufficient to inhibit SSAO activity or inhibit binding to
VAP-1. The compounds can also be used for a method of inhibiting SSAO activity or
inhibiting binding to VAP-1 in vivo, that is, in a living organism, such as a vertebrate,
mammal, or human, by administering the compoundé to the organism in an amount

~ sufficient to inhibit SSAO activity or inhibit binding to VAP-1. In another embodiment,
the present invention relates to methods of using the compounds of formula VII to treat
inflammation or immune disorders. In another embodiment, the present invention relates
to methods of using the compounds of formula VII to suppress or reduce inflammation,
or to suppress or reduce an inflammatory response. In another embodiment, the present
invention relates to methods of treating inflammation, by administering one or more of
the compounds described in formula VII in a therapeutically effective amount, or in an
amount sufficient to treat inflammation. In another embodiment, the present invention
relates to methods of treating immune or autoimmune disorders, by administering one or
more of the compounds described in formula VII in a therapeutically effective amount, or
in an amount sufficient to treat the immune or autoimmune disorder. In another

embodiment, the disease to be treated is an ischemic disease (for example, stroke) and/or
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including all stereoisoners thereof, all E/Z
(cis/trans) isoners thereof, all solvates and
waypdsaszast hereof, all crystalline and non-crysCaiuS2iwe/005901
. forms thereof,;-.and-all salts thereof, particularly
the sequiztertberecft (faradxbhmpbs ae iltfhlbhmtelall responket dbehitherserabmliment,

prodrugs of the nds nula are a
the didBisy i P8 roBigd AT IRIRHIATONS (& ectoBbs Flipleggierosis)

005/ [ dd
00331 o Rt RO ERUr P T gion e ldhde bR of forpula
VIII: R79 is substituted, the substituents are

i ndependent |y chosen from t he group consi sting of H,
-CF3, Cl-C4 al kyl, C3-C8 cycloal kyl, and
In anot her such enbodi nent , R79 is

X | pdepengent | y upsubstituted phenyl, substit ut ed
, or disubstituted
nt, R79 is

s3sti tuted phenyl,

nmonosubsti t yt ed phenyl, or disubstituted phenyl, and
t he substitgﬁnts oD R79 are | ndependent | y chosen from
the group co®8isting of H, F, O , -CF3, C1-C4

al kyl, C3-C8 cycloal kyl, and -0 CLYCE al koxy. [0032]
I n anot her enbodi nent, the present invention relates
to met hods of using the compounds of fornula VIl to

whereimfiolis indemaderthy ghasem Epmihe groclﬁﬁenmtrn& HdLdpzGalkyl,
t b
C ORI O S Tl SELE 8RR, BRI S .

and Ci-ThJ dubstithied ietegodrgl; VAP- 1 protein, by admi nistering one
nore of the conpounds in an amount suff|C|ent to

Xis md.;nmsiietlﬂssém@e@ frpymie geaupvsonsistaedddis NHei il Cofonaikih
ot The

co o AETACR O ShP. R SRS LD, e, e o,

amiCmedmbgnumdwwﬁk&nym vitro, by supplying the conpound

the in vitrqQ environnmen nt sufficient
Reo s FopeiiicBiTY CRESONRE MADSIIERS Al P B A g o Bespsiptied

t & 1,
. RGO AR EOR et P L SO phe 1 s heny

dlsubmreedphamyig unsybstitwied hetgroaml, subdtirited hcnegzamlsmrpn@mbmta@d

- a _yerte or human, by adm nistering the
hetem@fyx’p?@ﬂﬁﬁ%‘ ftbt“’feﬂgla%}ﬁ Fsmin an amount sufficient to
and 1 nhibit SSAO activity or inhibit binding to VAP-1. In

anot her enbodi nent, the present invention relates to
n8 is inderteodentlyfchassngoraife 1 b apdadnds of for mula VIl to treat

tion or r

et TN SRR 5 RIS o B DB s
hydrafef tHésdoThlk d9stEININD abid elsn- Qlfysﬁcaﬂfﬂ@libﬁné\/ﬂhbrdoﬁ ahd pArseBsSthefeof,

reduce 1 nflammti on,
particularly pharmaceut1ca11y—acceptable salts. Metabolites and prodrugs of the
. compounds of formula VIII are also embraced by the invention.
[0034] In one embodiment, when Rgy is substituted, the substituents are
independently chosen from the group consisting of H, F, Cl, -OH, -CF3, C,-C, alkyl,
C3-C;g cycloalkyl, and -O-C;-C4 alkoxy. In another embodiment, Rgg is independently

unsubstituted phenyl, substituted phenyl, monosubstituted phenyl, or disubstituted
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or to suppress or reduce an inflammatory response. In
anot her enbodi nent, the present invention relates to
worbiswdz4ef treating inflammati on, by adm ni st eCTG2@H8605901
. or nmore of the conpounds described in formula VI1 in
phenyh lnlmoﬁme aﬂnbcdihie;zt &ké Bmw@timmhenyb substitatad phemilint

fi t fl I th
monohpeferen s sl subid D Enerb e HaRavets o RuetFods
1ndepé§1&leﬁt f@l{ds&gﬁbmg Erob c@HélﬁirIETH‘T? Higorsigr £, by,-C, alkyl

stering one or nore of the conpounds descri béd
C3-C8icyclbaikm,1hnx1 \@-ICH@h akadyer apeutically effective amount,

103567 o1 TR ERb G ShE et S eh TR R o sing
the co%y%ﬁﬁ’&%ﬁf@m’ﬂﬁa t1Rab ﬁﬂnu)@ S8R0 e&&g@@a@uq BATEh B enz
stroke) and/or pa-95 2005/ 08234

ct1v1t}9¢§’dwsﬁﬂﬁstmﬁgﬂq SSAkkergpopg i aeemhr@meeb@ur(df‘éAPebmﬁrﬁﬂlm or

n_infl d
ove R TR rBSRARTOR Bl BB PRy mb i
comp&UHIOM &n bt RhEickek &F BAIbH) SSAOREZImée Bctﬁﬂ@tdihﬁfor inhibit
enbodi ment, the invention includes conmpounds of

blndnfgdp MAR 1 puotein. Roe crmyoynds @ede usgd f8 a mrethodof ighibiting SSAO

act1v1téf K g@g‘?ﬁ’ﬂﬁs %&ds Iw togfz&%gdz% qztz‘lr b%%éﬁl%g{grc {))Igﬁ%l%{cf?tldehe in

Vitro éﬁ@n@ﬂlﬁeﬁﬁﬁ lan af@uktldhiRdiantky hnhllﬁﬂ SSAOﬁzﬁih@[tQ ar Mﬂublmmﬁiik@ to
substituted aryl, and C5-Cl4 substituted heteroary

VAP-¥ The porapoiand 67 plyo besacsifor ¢ mﬁthqsleofgn@hﬁm@o‘-}%‘%@ @P%}tyo‘?f
nbibifhe g o V) 21 7P, PRl PR B el Vot

mamnSalp&it huinine By adntinisterapth€oempdursishs thiet Qrgﬁdsmém e a@moyht;
sufficlgbiormtaR AL YA GBS P Vabys 1o anessnbebimgnt
the pr@ge Liny ﬁ)lflk}'éfa'teg 1S ﬁ‘gﬂfg&@ BYhsing H%o'rﬂﬁéhﬁ@s H8A%ha VIII to treat

nosu t Itute
mﬂamma’uon or immune d1sorders In another embodiment, the present invention relates

to methods of using the compounds of formula VIII to suppress or reduce inflammation,
or to suppress or reduce an inflammatory response. In another embodiment, the present
invention relates to methods of treating inflammation, by administering one or more of
the compounds described in formula VIII in a therapeutically effective amount, or in an
amount sufficient to treat inflammation. In another embodiment, the present invention
relates to methods of treating immune or autoimmune disorders, by administering one or
more of the compounds described in formula VIII in a therapeutically effective amount,

- or in an amount sufficient to treat the immune or autoimmune disorder. In another
embodiment, the disease to be treated is an ischemic disease (for example, stroke) and/or
the sequelae thereof (for example, an inflammatory response). In another embodiment,

the disease to be treated is multiple sclerosis (e.g., chronic multiple sclerosis).
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di substituted phenyl, unsubstituted heteroaryl,
substituted heteroaryl, nonosubstituted heteroaryl,
wanwshszdbsti t uted heteroaryl; and n8, is PCT/US2005/005901
i ndependently chosen fromO, 1, 2, and 3; including
[0036RI | st & ewitborebedinkat.dbé invahtiorEnZludes sdihpansly of SormeitasIX:
thereof, all solvates and hydrates thereof, all
crystal | i ne @nd nonRgyyst alline fornms thereof, and all

sal ts thereof, par rcularly
ph [ ptabl e salts. Metabolites and
ypds. of formula VIIl are also

when R89||s subsitituted, the substituents are
independggﬁly cmqipn frontthe group consisting of H,
CF3,"C -4 al kpt, C3-C8 cycloal kyl, and
-0 Cl-C4 al koxy. I n another enbodi nent, R89 is
Wﬁﬂfuhdependently unsubstituted phenyl , subst i t ut ed

o i P BT 5 £, B R S B o

Cs-C1} ﬂloaaatbeﬁﬂhtaa@gdcg@t disiRRAtited AHE RS ket RRRAMYL, Co-Ciy
substituted phenyl nmonosubstituted phenyl, or

aralkyau@uﬁstm&ub@téuteé rbét@marylaﬁui @h@tsewbgtttum&@tegoam R39 are

Ronis pUAERENSENLhSEIRRER, ELRTHBE GLEYRSQIRSELRS, Byl
Ros is ifdefindahtilchesey fropOA36] C1-q, altet, tmrcgeamnﬁtm @7-ct4tma1ky1,
present invention relates to nethods of using the

Ce-C 1@%@%@ Yl Gfrun bspitied@dyly nnj bi t SSAO enzyne

enzyne or brane? oun
aralky}t;ramﬂel n, or due to both) and/or i nhi bit bi nd| ng to

VAPlpr tein, by adm nistering one or nore of the
n918186?ﬁ§89ﬂ&§"§ﬁ %thg%ma W %Sufficient to inhibit SSAO
1nc1udﬁ{hzé4p?tetae%¥sbﬂtets3"thé}@gf 1 E/7 Eé E/tr‘én gk?%ﬁ?érgl thelt & f O@P ogrvates and

protein. The conpoun s ca met hi
hydrates ticoédf] amlfycrSSAline and hon-tyystallinenforios thermpfirnddillrsglts thereof,

partcyfpily pharhcrilieCoemtaany salisn M ER R aRodhe: tibei «
comporIQoR Erinild ¥ Qtre a'lé&»rb!nh:lrﬁcel%l' H?C*h@ thveRtion/ AR ohe el diment, Ry is

conpounds can al so be used for a method of inhibiting
indepeg@amly E61C4b tysubstituied iyhi in mepthiredibodiment\AR-14 indapandent]y

o e B SEPRERT P RE Ral h He ros
aryl (it QnetiskdinitsdphdhyBN [RBMMAEr embodiment, Ro, is independently Cs
substituted aryl (i.e., substituted phenyl). In another embodiment, Ry, is independently
C4-Co unsubstituted heteroaryl. In another embodiment, Ry; is independently
unsubstituted pyridyl. In another embodiment, Ro; is independently unsubstituted
pyridyl, attached to, the remainder of the molecule at the 3-position (i.e., 3-pyridyl).
When Ro; is substituted, preferred substituents are -F, -Cl, ~CF3, -OH, -C;-C4 alkyl, and
-0-Ci-C4 alkyl, more preferably —F, -Cl, and —CF3, most preferably —F. In another
embodiment, Ro; is independently chosen from H and C;-Cy4 alkyl. In another

embodiment, Ry, is independently H. In another embodiment, Rg; is independently
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sufficient to inhibit SSAO activity or inhibit binding
to VAP-1. I n another enbodi nent, the present

wonvesrseas rel ates to met hods of using the conpouugs006/£05901
formula VIIl to treat inflammation or inmmune

chbsed ifeor Heand. C1+-@4 alkplt He ran@thtro@ilbf@hm;ntt Re ipimtcpetdently H. In

| at es in unds

anothgg SRR Bpith Fiseisie &858 Bomi Bt i iRaT T AGiner
embo@iinen®, &Y RPhA§Ren@éntlyEg U GLarffher Binibd IR s ri@ﬁﬁ@ﬁ@rﬁemw
anot her enbo iment, the present invention relates to

. chosepditomoHsandfC 1t€e@lkyln gln ianéthetnevehddémentbRosdd idepstdenilndl. oine

he compounds described in forrmula VIII in

anOth%r%r%’rdngS%P W1y effective ampunt, or in an anpunt

[0037§uf fi ciig Bﬁoth& érﬁlﬁ‘ﬂ‘imérﬁf 'Jh@@&'f@éﬂtQﬂvenltan 2B €8 methods of using
enbodi nent, ﬁresent i nvention relates to nethods

the comm@md\mﬁ ﬁ@gmu Iighibig §SAiQw¢nmedtptwmévlseth¢3yhe enzyme
m,ni st.er.i.n nor. oun e i, bed
activifiO Rk BURETHRRE S3aQ FRh R RO AL AT ST Rivicor
due tdlioth)"hrﬁl?brdﬁlﬁwﬂﬂmﬁhhﬁé oCV P11 frételd, ®gtadb@sterTi BBe 6F more of the
aut oi mmune di sorder. |In another enbodi nent, the

compeinsle 48 an prgoRRt fuffacient do inhitihSTAQItaRyBe aptivsamd(grgnhibit
b1nd1rg:t%rm 11 ﬁh{e%ﬁ %p%rundg &% b%%%'(? ko%ea rhgt%r ? ﬁ[f mgl bl{mg SSAO

res
act1v1’@/r‘dmﬁlhuhﬁmtg bmdlh@tch APalsa imo, s ilpplarin%dthb sofpbtihPlogthe in
sclerosis (e.g., chrgognic nmultjiple sclerosis

Vitro Iy ItgBmSHtAN 2 amuyb@éﬁ@satéa anhikit BBty 9o gahibit bindale to

n
VAP-LD TRORSABEuRERAA I B sdd Yor s B AobiBRINAERA0 aggiiy or
inhibiReg bin&mg/ﬁ)ét’AP-ri zRQ’ilvol, that ngapdindegn diginishy sech dsraovertebrate,
m% 0 uns ituted aryl, ‘€§6117 substituted aryl,
B, ga mgtERRgthE cOMPoKls tq e prgppsm;in gp gfpotnt
, UNCY! I 1
sufficf¥ o infBERAO bbipr iblb R Birtint) 1o R ly sREBRCUbbodiment,

the présenemyentidn rem to maﬂmﬂs pénsieg they:onhmsads (ﬁﬁformhi,a K] to @t
Cl4

1nﬂaqrﬂ%@eq{d@mw Sr% %agm%gr erpbo r aI k¥l}ﬂ Qgﬁ;en’c @gfe@tgon relates
to mefas 88hdYS the Conipdin R Altkrlula D@@S %Qrééﬁl RIS #HrRfhmation, or

aryl, C6-C17 substituted aryl and RO5 are
to supprage p@t@d@m ﬂtryln@hms@atprﬁ( respoRée. @h agather doyhodi@8ntCthe present
invenfidr” J'e?a%esk%lmetﬁgcgs o(% trea mg inflammation, by administering one or more of
the compounds described in formula IX in a therapeutically effective amount, or in an
amount sufficient to treat inflammation. In another embodiment, the present invention
relates to methods of treating immune or autoimmune disorders, by administering one or
more of the compounds described in formula IX in a therapeutically effective amount, or
in an amount sufﬁcient to treat the immune or autoimmune disorder. In another
embodiment, the disease to be treated is an ischemic disease (for example, stroke) and/or

the sequelae thereof (for example, an inflammatory response). In another embodiment,

the disease to be treated is multiple sclerosis (e.g., chronic multiple sclerosis).
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aral kyl; and n9 is independently chosen from1l and 2;
including all stereoisoners thereof, all E/Z
wolcehws/oszans) i soners thereof, all sol vates andPCT/US2005/005901
- hydr at es -t her eof., -al l.crystal line and non-crystalline
[0038] or s Tihaetiodr entbodiraddt, thakompdunes ebformupalX bedhasdnyfrom the
phar rraceutl cally-acceptable salts. Metabolites and
Subsetrﬁeébﬁnafﬁ &t the” conpounds of formula | X are al so
enbraced by the invention. In one enbodinent, ROl is
i ndependently C6-Cl0 unsubstituted aryl. In another
enbodi nent, R9:€LH| s i idependently C6-Cl7 substituted
aryl. In not h enbodi ment, R91_j s independently C6
unﬁt’ﬁ& |1/€I‘)gd/ | AR unsub&1& ut ed phenyl). In
anot her enb@di ment || R9L 18 i ndependent|y C6
substituted aryl (o. e substituted phenyl ) I n
anot her enbodi nent , i s i ndependent |y

where e/ Hpiyriis tndeperidenty faeé@%wd from sybbiwed a@ﬂﬁwwﬁéﬁwted Rol,

t r
substljcust]%d 12&&@8{1"9? Eéqxnsulﬁgt?tggsﬁeﬂﬁ{ H%a[] Ssﬂ%&%pe{mﬁ%n%l&% &el (note
that npy£indy! 1); atdmhedmd'ependhh@y a:e@ercmdrfdcﬁﬁ H;fF ahé Opaledivlle at

the 3-posjtion g 2 @é en ROl is
mClu‘%%%li FlEsBsameEy Fr@Pf« &l Fé 6@@4@ itognes thergof, %IGOIV@"@F@d
hydra%gd%eé?o?ﬁl%y?tlaﬁﬂlle and ﬂgla crﬁaﬁ?ne%g?é gl)réléefog rgﬁk()leall sa]__ts thlereof
partica]lariyIpharrnateﬂtttuﬂllmnteptm&sahs Mudiahodited entl Ipyod’rhgfsmhé rom
H and -C4 kyl. .In apot enbodi.nent, R92 is
compO YR SERIEA [ A HSBAEPRER Br G RBHOD Ro3 | o
[0039Lndepe'ﬁg§ﬁﬂthéf enfdRRER the %e%@ﬁ@ﬂd@@gﬁﬂﬁounds of formula
CT/ US2005/ 005901 chosen from Hand Cl-C4 al kyl
IX-b:anot her enbodi nent, R93 is independently H In
anot her enbodi nent, R94 is independently chosen fromH
and Cl- al kyl. In another enbodinent, R94 is
i ndepen@lently H In another enbodinment, RO5 is
' t | yNHehosen fromH and Cl1-C4 alkyl. In
Ro1"anot enbodi ment, R95 is independently H In
anot Her enbodi nent, n9 is 1. [00371 In another
enbodi®®ent, the pigqpnt invention relates to nethods
of using the conmpounds of formula I X to inhibit SSAO
enzyme activity (whether the enzyme activity is due

eit e. SS rane- bound VA-P-1
COIeSpPY 1Eg i > fog ag[%lewpgre% %19‘“ arie ing) g b?rﬁjgwlgﬁe%
Ro; 1sY1ﬁfép$nc[é‘hﬁ§/ €hében BonR HHE fHbs] &frﬂsﬂﬁn%’@?ur%ﬁbﬂﬁﬁﬁd %%/It A®stituted

onpounds”in an anount  sufficie to inhibit
aryl, mmn’estmmd wivll,\disubdiitted almll, trisubstituted aryl, unsubstituted heteroaryl,

substituted heteroaryl; and

R 1s independently chosen from the group of consisting of H, -C,-C4 alkyl, C5-Cs
cycloalkyl, and Ce-Ci4 aralkyl; or

Ro; and Ry, together with the atoms to which they are bonded form a tetrahydropyridine,
tetrahydropyrrole ring (pyrrolidine) or 2,5-dihydropyrrole ring (3-pyrroline), optionally
fused to an aryl or hetereoaryl ring; including all stereoisémers thereof, all E/Z (cis/trans)

isomers thereof, all solvates and hydrates thereof, all crystalline and non-crystalline
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bi nding to VAP-1 protein. The conpounds can be used
for a nethod of inhibiting SSAO activity or
wonmismseisng bi nding to VAP-1 in vitro, by suppPgriug2ikeoso1
- -conmpound-t-0-the-i-n--vitro environment in an anount
forms ﬂi&fefo'f cindnll shivs thefeohipartBSAEl ygitaindadeytiosllyi-adeeixablelshlgdi ng
to VAP-1. The conpounds, can. al soﬁge)ouse for a nethod
Metabelites ae BOfTues 0%@&(903&3@9@%(3? fgpmulp FKhpreialvg sBimassdpthe
1nvanM§P 1in vivo, that is, in a living organism such as
vertebrate, mammal, or human, by adm nistering the
[OO4O]CoerOu]indﬁxeteﬁ1bbl‘iﬁn@lt gAtliesonipouads cfifommtla X, thecsubstitutmls are

mdepe'a&%itﬁéc%o%%ké' LY R, BatispnCurten kil 1 Carealg In
anothep@{:np%iiﬁleﬁ ofthBk @Qm %gEs 0ebh, fh@rsﬁygt rﬁ% 1,Q treat

ammat |l on or orders. In ano
indepeadtmityi diesdn, froth &l pf)és e-|(iIF3,| VGG, o8y alleylabmes- 0403 Credlbyiddn

of usi.ng the coppounds, of fornmula I X ta s ress or
anothe gaiadinienh et Reroegher Wil b aims hoR Bt Bended form
thegmh?flannatory response. I n another enbodi nent, the
present invention relates to nmethods of treating
{;
autoinnune di sorders, by adninistering one or nore of
t he conpounds descrlbed in faor

i nf |

which Wétaa foitharaqmaipder eéth%ola%e ﬁtthe tﬁﬁrahvtlroawmmgen to
t to treat the i mmune or autoi nmune di sorder.

fonnﬂ?éjwrhnlgdl'ﬁa enbodi nent, the disease to be treated is

chem ¢ di sease (for exanpl e, stroke) and/or the

thereof (for exanple, an inflammtory

rgsponsg). I n another enbodi nent, the disease to be

N t edNis 'gle sclerosis (e.g., chronic nultiple

H Scl erosi s) pa-@ 8577 22 WD 2005/082343

PCT/ US2008( 005901 ... . ... ... .. i i

[0038] In anot her enbodi nent, the conpounds of for nul a

| X are_chosen f omthe subset desngnat ed | X-a fR96

sof ula X:

tion, by adm nistering one or nore of the
ounds described in formula I X in a therapeutically
efffectivle amount, or in an anount sufficient to treat
ion. In another enbodi nent, the present
ane ion relates to nethods of treating I nmune or

[0041]y 1 X aln anoyheas empodimenjyihe invention includes compound
o R102
R100 ~R1o3
H mi0
R101 R1o4

X
wherein:
R0 is independently chosen from Cq-Cio unsubstituted aryl, Cq-Cy7 substituted aryl,
Ce-C14 aralkyl, C4-Co unsubstituted heteroaryl, and C4-C;s substituted heteroaryl;
Rio1 1s independently chosen from H, -OH, C;-Cy alkyl, -O-C4-C4 alkyl, C5-Cs
cycloalkyl, C;-Cy4 aralkyl, C4-Cyg aryl, Cs-C17 substituted aryl;
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n9a O where Ar/HetAr is independently selected from
substituted aryl, unsubstituted aryl, substituted
waebwroszaasyl , and unsubstituted heteroaryl; n9aCTAIS2005/005901
-independently-0 or 1 (note that n9a = n9 - 1); and

R0z isRA@epesddntigahosuaefinith H, Fe Cedl etk y OClcydloalyldCEIC: Cialkyl,
i ncl udi%rgi'l stereoi somers thereof, all E/Z

al kyl ; |
C6'C10(%Vl)s/ﬁjﬁ1%ﬁ§‘}bsp% t hereof, all solvates and

I i d - | H
Ruos gt R nd b 8ty Rbitan HUARER Gl CraB CREF oS, [ RS
aralkyhltarCraasit C£El 1 spbatdatedtal) e salts. Metabolites and

. prodrugs of the  conpounds of fornula | X-a are al so
nlowé@@?ﬁ@%ﬂﬂby‘m‘?ﬁéﬁf%@ﬁ?&éh@nq 00391 I n anot her

. [ ' iion i ncludes conpounds of
m10 lsfe%?%?g&ﬁfyi}%g&c;r%d)q ~ NH2 | K92 | X-b
includingrallesqrooidomerstticeréal; sl E&Z (cks/tnines) ésoRB:Ss thR4 S, alsd1VRES and
are H n9 is 1. and wherein;. RI1 is_independent]y
hydratg et Al NG A PTE G PLine fgrmB thgrrel et Al geisefhereof
‘ | ) ) o " e
e PR L S b L R SR
compduatizoDirmila X srdrdid ¢robracedist e aaveptipnand R92 i s

ooz} " C05R oy SRR RS Regto 08 Gl B D
-cl-c%l_ﬁﬁ ¥ld —o0IC, RS Ja1RPdm pﬂe%ﬁﬂ? e, o, t-0F, hed 3 AR, fBst

k
ich they are bonded forma tetrahydropyridine; _
preferabdy r-Bh YdresBmos 61(&-C4 wngubgiputed hetdroaeyl, Broo 1s preferably 2-pyridyl,

.2..5-dj hyd ol ri 3-pyrroline optiopal | .
3-pyrloart-PUIAAP X Bl et sl Ren RbeoaRl] erifst Sppstituents
are —~C3! B £O{RS BRIS dinkeH 80, is @hdeﬁéﬁd%nﬂy nféibsafSdd pHeB PIMEA Snother

thereof, all solvates and hydrates thereof, al

embodimgrl; Ridoiihiadepradesty ebyidtutad phaayl. faangbegrmipginggnt, Rioo is
disubsiii.ﬁi.’cciid: ﬂlﬁn@l | ]Yl apbterranBodimeal, IRyyde ﬁﬂl@pﬁﬂleﬁtl}‘sﬁishssﬁtuted phenyl.
In another embodiment, Ry is independently 4-Me-phenyl. In another embodiment,
Rio is independently 2-F-phenyl. In another embodiment, Ry is independently 3-F-
phenyl. In another embodiment, R is independently 4-F-pheny1.. In another
embodiment, Ryq is independently 3-CFs-phenyl. In another einbodiment, Rioo 1S
independently 4-CF3-phenyl. In another embodiment, Rjqp 15 independenﬂy 2-F-3-CFs-
phenyl. In another embodiment, R;qp is independently 2-F-4-CF;-phenyl. In another
embodiment, Ryq is independently 2-F-5-CFs-phenyl. In another embodiment, Rqg is
independently 3-5-di-CF3-phenyl. In another embodiment, R;qp is independently 3-F-4-
CFs-phenyl. In another embodiment, R;qp is independently 3-F-5-CFs-phenyl. In another
embodiment, R;qp is independently 4-F-2-CFs-phenyl. In another embodiment? Rigo is
independently 4-F-3-CF3-phenyl. In another embodiment, Rjqp is independently 2-
pyridyl. In another embodiment, R 1s independently 3-pyridyl. In another
embodiment, Rqp is independently 4-pyridyl. In another embodiment, Ryqp is
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Met abol ites and prodrugs of the conmpounds of fornula

| X-b are al so enbraced-by the invention. [0040] In
woneos@staasi ment of the conpounds of fornmula | XPoT/ushm®s/005901

substituents are independently chosen fromH, -OCH,

indeper(detly balledypnridyl CWKeh Rabkis IC4-GonchsubdtitilteChetatdayl, Rihis
anot her ., enbodi ment of the cog}éounds of formula I X-b

preferaly 2opipidilt RS Lprd-pyiishe NSt g0 16 haen sthsiifited hetappryl,

- - G- I = 1- n
et g 3, 8B S el
unsubstitated phenyihila AndtheyensbodithanigR g, isondepehtientrsabgitited Fﬂhéﬂlyl.

e

which |s attached to the renmai nder of the nol ecu
In anos’jilerteﬁ@%wnéh%m @gwqpsﬁenﬂm%’@évhsﬁ%ed Pl t lneanother

. N: 4 . :
enboS SRR ot M SR A0,
indepéroiently riskbstitGteRpBenyR1 IrvaothdrEOBodinddnt,\R fh MifdepéadenBy @4Vie-

X _wherein: 00 i i ndependent | chosen from C6-C10
phenyl AV GrBACLRGY RigS EPPEIBEY 2o Bheiy I anoder 14
.CA- . . -C15
oy ChETsessbols gt Reseagtibogat 85000,
indepéndentl y#-E-nyClinGhotilek yinbodide] Ragh iairndgpendeBd8-CF;-phenyl.

In anoi%g %&%E&%‘ng??%%%%%%lﬁ 4%153% Oen%{. yﬂn’ anot _erC %I;bodiment,
Rioo 1s independently 2-F-3-CFs-phenyl. In another embodiment, R, is independently
2-F-4-CFs-phenyl. In anbther embodiment, Ry is independently 2-F-5-CF3-phenyl. In
- another embodiment, Riqp is independently 3-5-di-CFs-phenyl. In another embodiment,
Rigo s independenﬂy 3-F-4-CFs-phenyl. In another embodiment, R, is independently
3-F-5-CFs-phenyl. In another embodiment, R is independently 4-F-2-CF3-phenyl. In
another embodiment, Rqp is independently 4-F-3-CFs-phenyl. In another embodiment,
Rigo is independently 2-pyridyl. In another embodiment, Ryqp is independently 3-pyridyl.
In another embodiment, R is independently 4-pyridyl. In another embodiment, R;qg is
independently 6-Cl-3-pyridyl. In one embodiment, Rg; is independently H. In 'another
embodiment, Rjo; is independently -OH. In another embodiment, Ry¢; is independently
C-Cy4 alkyl. In another embodiment, Rjo; is independently methyl. In one embodiment,
Rioz is independently H. In another embodiment, R;o; is independently C;-C; alkyl. In
another embodiment, Ry, is independently methyl. In another embodiment, Ryq; is
independently F. In one embodiment, Ryo3 is independently H. In another embodiment,
Rio3 1s independently Cy-C, alkyl. In another embodiment, Rz is independently methyl.
In another embodiment, R g3 is independently ethyl. In another embodiment, Ryo3 is
independently n-propyl. In another embodiment, Rz is independently isopropyl. In
another embodiment, R o3 is independently C;-Cy4 aralkyl. In another embodiment, R;o3
is independently Cs-Cio-aryl. In another embodiment, R, is independently C¢-Cy7

substituted aryl. In another embodiment, R;¢3 is independently benzyl. In another
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WD 2005/ 082343 PCT/ US2005/ 005901 R102 is

i ndependently chosen fromH, F, ClL-C4 al kyl, C3-C8
woyalspatdayl , C7- Cl4 aral kyl, C6-Cl0 aryl, C6-€@LT/US2005/005901

substituted aryl; R103 and R104 are independently

embodﬁﬁé&ﬁeﬂmﬁ [ﬁﬁﬂégen@éﬁ%n@ﬁ%ﬁkute@héﬁ& Cmczinoﬂiekysinbo@_rhﬁﬂ#}{m is
ar al 1 o aryl, C6-C 17 substituted agc)(rgl n10
Gty

lndepenéentlycﬁ@b@ﬁw@ﬁphymdh @s@rwthqr@mb@dmt Riont§dndepg

oo FRERURRLI P RBRER LSRR, B OPD o

phenylt 18 RhAe6ther @IhlbocﬁmbmaR% igindepdnyetitht ieisutisnartedphendl.| In another
crystalline and non-crystalline forns thereof, and all
embodéxentsRiom @rl@@qipendgg}yﬂ ﬂgq)rgphs;pyl (4-F-Ph). In another embodiment,

o SRR B RERIRIAAL 01 e M

are’a

1ndepeﬁﬂ$ﬁt@q¢dhbahdﬂ|&ﬁ ehfboatidrd R ol ﬁ@ﬂ&ﬁeﬁﬂmﬁylﬂ&% alEyl In another
substituted, preferred substituents , -CF3,
embodingent, Ruogis indepsndsntly methyl @@@0&%& lm% iRem 18

BB SR, M R8P ot
embodime Bi g isibtgpedmityi idydropyl3pymatbigrd em‘tﬂndlmemymod;d
o B FO0R, 208 IS SO ke, B stomul, rECRrEec,
In anog{%g g@ﬁ@ﬂﬁféﬁ R %% Hﬂ%f)érfdﬁ chrwbstlﬁ%dmt N8 another

ndependently substituted phenyl.
embodimeninBid ér 1néepmderrtb_menzﬁ1 30 ahether mmﬁmbmdmnMcy is independently

B T A T
In anoﬁfépeﬁbg@lﬁfent @[&QS irﬁleb&ﬂ%ﬂ@ﬁ%ﬁbi%sﬁﬁlteﬂ%hyﬁ Uh @Hother

phenyl I n anot her enbodi nent, IS |nde§endentl
embodimitet; Bhve tyindependenth dlmbs‘ehmlmm In apaiher ¢rgbodiment, Ryoq is

indepe SR Bt oo et R PR h: KR %

ﬂuoroﬁée% (4SFJPh91 eReAben: kb dimdah qm;J is nidé aiintle 4-methylphenyl (4-

nbodi nent, R100 is |ndependently 3-phenyl. In
Me-Plﬁném mth@mmdrmmt nlmle@ i an@’th@ree@émqiern@mynl is 1. In another
I Q t, RLOO is
embocﬁﬁ’&‘@p@ﬂ@én% &!—Lgdl %g it &%Inln anot her

[0043nbodi H‘Bzﬁiother Bﬁa@@dﬂn&m& ﬂﬂﬁp&ﬂdﬁ ifivlejtieh FelatedIoIngthedrydfusing
In anot her enbodiment, R100 is independently

the copppumisorng to IRHbE SSA NS AL £whqia@c§h¢ gnzyme
act1v1tg .?S%‘P Ieéiﬁl%{‘{o sél%) 65 SgAll)%zgzl’ﬂQ ?enteﬁnﬂr%]eg&ﬁﬁﬁe\f lhprote n, or

due tollfmt}@mﬁﬂm inhebibbigidingro V AR-Q @rotsin hyi eqlmmﬂsiemﬂg/one or more of the
comie osmanb Sl ARSI S RO ATE 5 SA00: L
b1nd1n§3t9 VAR protein. The compounds can be used for a method of inhibiting SSAO
activity or inhibiting binding to VAP-1 in vitro, by supplying the compound to the in
vitro environment in an amount sufficient to inhibit SSAQ activity or inhibit binding to
VAP-1. The compounds can also be used for a method of inhibiting SSAO activity or
inhibiting binding to VAP-1 in vivo, that is, in a living organism, such as a vertebrate,

mammal, or human, by administering the compounds to the organism in an amount
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i ndependently 4-F-3-CF3-phenyl. In another enbodi nent,
R100 is independently 2- pyridyl. In another
wenhsdsraEnt, RLO0 is i ndependently 3-pyridyl. PAT/US2005/005901
- anot her -enbodi nent, R100 is independently 4-pyridyl.
sufficibit t8REHibie S SaTbativity b inhiPPinlikhgha VAE89 7 Tn 20otW€) embodiment,
2005/ 082343 PCT/ US2005/ 005901 i ndependent]|y
the pregegingensippirelptes topnethora ofusing be-compomdsndtipimula to treat

e R T PR A s v

to meth6dLsfRingl the cahpdids 0 forthiugd X tiol eiipsesaioe redulce ilflaimmation, or
anot her enbodi nent, R100 is independent|

to suppriesLYrTEdHagtaadniirempiory 1esPeret Iﬁléﬁﬂ(éh%c?mh?éﬁﬂ?mﬁil@@r%@t
o Mt | .
m"enﬁeonﬁ“brggl?%neqﬁ ?Aelt%fgg Pﬁéétu}n%t&gﬂ%'ﬁ d %ﬂ%’yb})noaﬁr@gﬁ%g@%togfe ggmore of

the coipetiyds. debdtibed o RemuleXbeditheaicutiBiiboeifeative depemdentn an
di substituted, phenyl, In another enbhodi nent, R100 is,.
amount gtisiqad knreay nflenyhaion. tnreethghenlediment, fisgiresent invention

relates QAR Yrec i o AERETARI i dfes, 1 gl one or
more dffthao@ihp@mde deedbeakit formRiRAK isa threcppeeatickdytdffective amount, or
. 3-F-phenyl . In another enbodi nent, 00 js
in an gy BHdEIRRT & trpatths drppne of ﬁu*aﬁamﬁgg&lé%%ai Ieothert 00
.. 1 | - - . » -l 1

embodfgh ASRENARN NG rkaldads Rl BEKepic difbal b lan BTD AbRB dhdor
the seqrebredhereof (for RaMPle, an infhepeadentespon2e)--18 ahiBeptmbydiment,

.I'n anot her enbodjnment, RL00 is .i ndependent | .
the dissBie 3 DeSgaist arghlPTe PO R G & o BB R T TP
[0044]'e2JgeD¢P9@aPI &%E%g&més&ﬁé ae&%gx& abdve, DR RE Formulas I, 11, I1I,

odi nent , I's 1 ndependent |y 3-5-di-CF3-phenyl .
IV, V.1V, 36 Wik Dérdnd . redtany sEiseB thereofhtiior rdabatityent can be

e T R BT 00 T B o
can reRROEikHER RhsubRHafedi 8yl RAEPRAGSA LY, fhidss A1rbAB RRAGAYY as dither

anot her enbodi nent,” R100 is independently
unsubgtitited oCcp@bsp ety | Lik¢wisen phbey!” enthe dommaras abore oan fefer to either

ansu SSERFRRRT eyt Rad e, T AL RS b e

unsub&kORdios sitzdapandent |y 4-pyridyl. In another
enbodi nrent, R oo is independently 6-Cl-3-pyridyl. In

[0045bne . e nornothan embpdignent,she wdlaperrieiydispaps o ipinayst diggrder to
ve o FPOCbAE o fod SrtAABRERERR 1 AL, POV Ry, v,

IX, andfod thef the phelit ilventioRidsk1dcsed fisia plengtotp tynsigeing it multiple
aone enhodi nent , R_l(i)z iis i.ndependently H . In another
sclerodpriBeiuAmgCIrauQPUItPls frdRrpdpk sYROVIHIsCEyseomig iRammpory sepsis;
. : o | o .
mﬂamg’%lg(% g{o eggfggﬁls% %ohxg% g%%%, hﬁgﬁfl@@g&ﬂh, Nﬂiﬁeﬁrﬁéﬁj S dlh&se,
vascular dementia; atherosclerosis; rheumatoid arthritis; juvenile rheumatoid arthritis;

pulmonary inflammatory conditions; asthma; skin inflammatory conditions and diseases;
contact dermatitis; liver inflammatory and autoimmune conditions; autoimmune hepatitis;
primary biliary cirrhosis; sclerosing cholangitis; autoimmune cholangitis; alcoholic liver

disease; Type I diabetes and/or complications thereof; Type II diabetes and/or
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i ndependently F. In one enbodi nent, R103 is

i ndependently H. I n another enbodinent, R103 is
wonadspseradant | y Cl-C4 al kyl. I n anot her enbodi neat/USRDSB05901

-4s independently nethyl. In another enbodi nent, R103

complhcfatlbﬂéj@l@%ﬂ%maré’scﬁirdibyé chidhi @ikt eilure! s heaRR ¥ Rurk;s
I ndependent |y I'n another embodi ment, R103 is

ischerniq déssasraenelt 45 Sit@gﬁﬁ 9i complicatipes theteod g anypsardial fpmtion

amd/mJ r%ﬁ&):]ggﬁgr{ldcﬁ%%%% Igan&%lér @m@éxg}ﬁle h%dgﬂ%tngl%or%dlse?se or

i Nndépén

immuae dlsbieler @lﬁmﬁﬁat”ﬁr‘dy thR@beemtﬁml'd’mﬁeﬁ enstaniply sdléosid (including
substituted aryl. In another enbodinent, R103 is

chronjcprfiBlecielerasis) b Ehanpther iembadadnirthe pelaggagpyy digeapgpor immune

disord R P 0 RE SRR a0 b AR AREY corifeiubls

resultiapifed sedkde, R103 is i ndependent |y substituted phenyl.
I n anot her enbodi nent, R103 is independentl

[0046}pn05 L BstaRAVEH Of FRsFla L i L3 orv e b He B ot 63 | s

g SESOEDAETAL A 3 B0 05 .
compcphﬂmf lforniula HADTHEIV, & D MIEi], IX{]&SK ias desetibpd abtm&tdau be

h | (4-F-Ph In anoth r. emhodj nent ,
admini e, B OhIcye AHEOIR) CORBIES O avg iy T AL V. VI, VIL
VIII, E@J%di 'ﬁ?mher%gﬁcdll%/ effeBERPERGENT i adhﬂnﬁ%%d"ﬁlrcr?mbmatlon,

mbodi ment I'$ independently Cl-C4 a
the compoumcané)maddiimeﬂated iRiOWunts that d*em@ﬂerﬁpleytweély@fecti\l'mwere

anot her di. ment 4 endent]y ethyl. In
the cofRQ I o draamTEEd sroEgs AlemnRt bRt AR
comblﬁﬁ‘t%rh %ﬁ% oﬁﬂpQﬂédﬁﬂHund&Qﬂbé éinhlﬁfi?e?&f‘ﬁleﬁﬁéﬂhté ﬁ@%@ﬁ’mlnot be
I'n another embodi ment, R104 is i ndependently C7-C
therapgwtagallyleffegtiveamiere g casnsais e adrIiOKtared smgle'pbwmmm gre
her - enbodi e

therap il e m BB SR et S POy ol sl 1 1L 10

IV, Ve odt, memt, 1X R0¢ chis alsd 8 R@HLAtY wigNgtHér conthoanad ARr
‘enbodi‘ment, R104 is i ndependent | unsubsti tuted

includgéhamfarmulas Lo &Y, ¥nBbd HeVill, 1K1 0uX; thei Q@d@péﬂ@eqmby

450 AR R b OB TR e s, o

in am@niwdhnsn nte nddildapaticaltiegrantdeats yingle b butreidh are
| n_anot her _enbodi nent, R104 is i nde?endentl
ic

therap@%l@ilyﬁ fieetiesn combinAtion) Alsarsprided Hiptaeceniable
compds%%gglﬁﬁgllnéféﬁergééfﬂ g@hgﬂ}é’ elr‘{%I%m pﬁ%ﬁ%nﬁ%ﬁ%ﬁéb%/ I%?{hf

compdvndPl)scloked areinlven ﬂaaerrbpnﬂlltmﬂm effera:ltl@a temOination afistd@rmore of

the cog%gggﬁsﬁglwa lhgxi?lggdq% {1gt ocgr]r}eprguggsnéofo f%lrmulas I, 1?111? II\? vV,

V1, VII, VLI, IX, and/or X above, and a pharmaceutically acceptable carrier; and human

unit dosages thereof.

[0047] A compound of formula I, I, IIL, IV, V, VI, VII, VIII, IX, and/or X as
described above can be prepared as an isolated pharmaceutical composition, and |
administered as an isolated pharmaceutical composition in conjunction with vehicles or

other isolated compounds. That is, a compound of formula I, II, III, IV, V, VI, VII, VIII,
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[0043] In another enbodi ment, the present invention
relates to nmethods of using the conpounds of fornula
w& 2005/082d38 bi t SSAO enzyne activity (whether theCcemsyws/005901
- activity is due either to soluble SSAO enzyne or
IX, am’(ﬁn‘b( andesbibeiabéAPcdn be Boktead, fran ot%lu eotmpotnadsh(k.ggadompound
|b|t bjnding to VAP-1 protein, by adm nistering one
whichgp Wﬁ‘?‘é”r%df Ingagh rarcyo%?wamsasw &R bswuﬁl@d@u? ofi thp ERrary, or

synthés%ﬁ%‘gtni%sr 08 ﬁ%@ﬁ@% tmeglgg{e% Eﬂﬂ!ﬁbétgonf%p%g 90%, 95%,

ounds~can be ‘use

99%, nmvhmelvemfperdahtage bf parit3SARquaed for lphmoehndsdl lnbd dbide
bi nding.tQ VAP-1 in vitro, bysp i ng ‘the conpound
compgtth ADYiisplatsd BRI G SAREHRE SR IERe LV g ACeTGaL L

accep@aBle' VaRichlst o%@e g}b\fﬁédywi?ﬁ 01'1@&‘ bl 1961QQHng%)?una‘é%@ 1.

he conpolunds can SO0 be used for
forrnuilasﬂ; Bj 11, 1y, BSKQ ad} VUL KX, and/or Khotbwith agotheniiergeit

substaen A comonhudof fohal iISI b "0‘1 PR g Bueh, as
G e CABPATRC Io H oY HadHin?s 2o & ashe

e e

formulationbi t SSAO activity or inhibit b|nd|ng to VAP-1. In

not he odi resent ventlon r el at
10048]2¢ hoqin SOUS b Haort i SR RE b PE g pgS of Bt
for usé M fhafpRt LPdPherlMBoARN &L SRE AREStiod EMBAREN @ mpounds of
enbodi nent, the present invention relates to nethods

formugs I fgg mgufah@r@ @f@m@dwgm@nt fbbtrmnnanboﬁmﬂempptcesshs@ases In
red [ nf I rmat |

another o I’TH%? it ye %nevseB 6?1% gmlﬁ{atﬁg = g;?;ﬁ asefzrﬁ%)&{rnﬁgazltc for & mgufacture of

a medﬂfaﬁl%ﬁﬂfor treAVRAL bPinrhehesRRitdifniBkiddasRl Ih beshém@nbodiment,
i nfl anmati on, by admi nistering one or nore of the

the inyenteB gREACEREQTPYEES iof fariuial far seanpfagturn ef apiedicamant for
treatml%ﬁ{ &gﬁﬁ%ﬂ%@y ig orX htr c #h1 nggﬂglggéigotsﬁutlﬁla%tﬁg}te tl?odgngee Z%t the

n anotner e

1nven1i1cﬁyﬁﬂtbrmm cofrloahdsoft ﬁnﬂﬂhll @@i&n@fufﬁdt@t&tdﬂhgnedﬁﬁiﬂ@t @r
ut oj mune dj sorders, adm ni steri ng one or nore of
ﬁeatnleﬁbofdﬁfrbﬁm%e%é%,@ﬂplb e-%jstmlfe} %Trthﬁ peduglaerpfaschemic diseases.

[0049L her apﬁyﬁﬂo‘ﬁ?érle%b%ﬁf ?r{@l HE iR emBiaced %ﬁb gP > of form ula II

ufficient to treat e | nmune or aut ol
for us¢ in thaappein amtivey dimbediment Hthe divsma&Eerhbraba dongRivads d)iS

i.schem c di sease (for e a stroke) and/or, the
form Gy AN EIE R 20RO Leahent 4f PRI discases. Tn
anothér%%%ﬁﬁﬁént the 1@%9@1&?5mﬁf§@9sdéo?iﬁ%hnds erLBaRss &hu fure
treated is nultiple sclerosis (e.g., chronic mu

of a medicemerfi fey trez[t@rentk}f iFonure dr aofonnhmnc dtspwa din :mmlmrl b e d
t.hat for fornulas. I

emboiRRAE Yy venyigh egphces oy of prminta i e bt
medicaMBai fof HEeAnchRPE rﬁﬁltlple sclerosis or chronic multiple sclerosis. In another
embodiment, the invention embraces compounds of formula II for manufacture of a
medicament for treatment of ischemic diseases (such as stroke) or the sAequelae of
ischemic diseases.

[0050] In another embodiment, the invention embraces compounds of formula III .

for use in therapy. In another embodiment, the invention embraces compounds of
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selected fromaryl, a preferred aryl substituent is
phenyl. "Aryl" in the fornulas above can refer to
weiibis@ms2a4msubst it ut ed aryl or substituted aryl PCOIS2®S/005901
al ready qualified as either unsubstituted or
formBails fortmun@chctire b€ winsedicaimehefy triéatient bfinflamimdtas GRAYR. In
can refer to either wunsubstituted phenyl or
anothes gFRRqdimen othg ravrprion gipeges @mn%t aﬁﬁﬂr{nﬂlﬂaeﬂl &g nggnpfpgture

embodhlnmmt dies 1ntz®11t1dﬁﬁerﬁlfr&@ds@dnip}tumez)f dornmoia QII Q‘éf)r Ihbmfacture of a
npounds of fornmul as | e, 1V, V, v, Vi,
medw@mept for freatmeRbiplomubipds sc{lﬁﬁ@mwwémm PilERleiselsrasss. Tn another

|
g
medicayreayiot trsatnreysd Listleniiofilsamen(satly asspdicd pr thernbipnapsfor y
bowel di seases; Crohn's disease; ulcerative colitis;
ischemgjcqissashsy * s dlsease vascul ar denenti a;
[0051fit her ogeheyipgi e%boﬁﬂﬁéﬁfaﬂl@ ;lrgfeﬁﬁérhéﬂl&laées J:dffﬁ?dﬂnhQ of formula IV
Fheunatoid arthritis nonary | nf
for use onthietapgn$ amﬁhdrrtmbodkmnt; thé ﬁraznnmlocmbmomjcdmmnmdanﬂ
liver inflammtory and

form: 5 P g AP BHCLOPR b1oR e AL LY BRSO g In

anoth& doh ¥ &it! thB 9SVehiio? EmBF08d é&nﬂdﬁﬁh@@ﬂfo&mﬁla I&U}‘OQ hﬁ&ﬁ%%ture
cholangltls al coholic liver disease; Type | diabete

ofa mdtt;amenhfon’gbatmnt ofhismimera afiitoimypse diseaicablt amthard/ or

2 005/ 082343 Us2 05901
embof P Ty GioV et SORPREGSL FarBls L Tk PaHH et e
medichRlehtfof tre ARREEST M BipRERIdrodiPbl dhi&iic nliGHEREErddisS 3R SRsther
such as stroke and/or conplications thereof; and

embodipsah e @ventiohandiriess compeywis 0@" dorpiuile Y iformantfestasfof a
h
mesicheFSt el PARPI bR Rl o R AL TR aChRSERRURA on

ischerhi® didthddspl e sclerosis (including chronic nultiple
sclerosis). In another enbodinent, the inflanmmtory
[0052};i seas& #rothampubedingdhe Bveniiphanbiages wanisyndhef formula V

o BB YRl L L ARRLLY OURLL 6 o

formuld V fod thamifi6tué, of‘dlmediédmeandrltreatrP{ent of 1riﬂaa1ﬁnatd@8@1l§¢ab@ﬁ I
above can be adm nistered singly in a therapeutically
anothglyemograeht i dHHentop o BRpE ARERSMn AP hprguia, V far, myufzchure

ofa nfe&’rcaﬁ{ent\fbr tré/alt{n’e A ﬂr;hmdr?é’or ‘aﬁtoﬁlﬁ‘rﬁng %ﬁéep efﬁ akaye can
adm ni stere one or nore a | tiona con”pounds
emboahfneh’o theuihaention eldbrades compdndy of Yormul4 W for Mahtifactuig ofor
effective.ano \When

medlcgwquptgqqlgxggf r{gl len% elrw or chronic mu tlple sclerosis. In another

embodiment, the invention embraces compounds of formula V for manufacture of a

medicament for treatment of ischemic diseases (such as stroke) or the sequelae of
ischemic diseases.

~ [0053] In another embodiment, the invention embraces compounds of formula VI
for use in therapy. In another embodiment, the invention embraces compounds of

formula VI for manufacture of a medicament for treatment of inflammatory diseases. In
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t he conpounds can be adm ni stered in anmounts that
woul d therapeutically effective were the conpounds to
woeo@ds2aasst ered singly. Alternatively, when PCT/US2005/005901
- adm ni stered i-n.. conmbi nation, any or all of conpounds
‘anothe @mbbdingsht] the Biventtsh érbraceswohmouhdd offorrhalandtfobmanufacture
therapeutically effective were the 802%%3]3% t gﬁ?e
of a mgdigppidiiar BeptEPHRfymIBIRE oRANIOHNEIBE AISFRSES PR ATORSK | y
; e . :
embo‘ﬁ%’?‘qﬁgfﬂaesfﬁﬁ“%loﬁg% H&E b@@?(’@a‘;\(}??(’lv{{}|e|] EVERITH ]Hl]?k%t'gfre ofa
medicamentadbsedimenmdifinmilaplersedrosid ¢r chidige muttipeseietesinoin another
included in formulas |, 11, IIL, IV, M, MV, VII, VIILI,
embodimenty hexnvenian caibEseh aambands of Torgrim L formppyfagture of a
medic%Qﬁi%ﬁr&ﬂ%&an%ﬁs&@ﬁﬁ@&@éﬁsés‘:ﬁ{l&i/asegtlfo‘fé} dMBe YRRRBIESE
as single drugs, or 1n anpunts which ‘are not
ischentiibdisapeest i cal | y effective as single drugs, but which

are therapeutically effective in conbination 0
[0054h; ovi q&raang? rﬁwﬁpﬂl&{f@&ﬁflwmﬂ%@a‘bﬁag\ﬁ C@mpeaﬁ%@ff Prwe
VII fof Q883 tRér .talﬁteaﬁgfh%f)&ﬂf)b(ﬁﬁ{ehﬁ tl?elf ihS&ttoremR IR QBm%Bul‘Rﬁ%f

or nore O conpounds di scl osed herein or a
formutahéH dpembnufadtine odfafreeticaneent dorisraasmedof afflanwoatory dissases. In

anothegg}pﬁ)fggﬁ%%% g ?r&%ﬁt&%%%ﬁ r%gc%s?colﬂ}el{ol%in&i Q;l f%%lnhjlgl\}}l}? fc%yrq?anufacture
of a m¥liichmehtfor BEAMGAL of iRRAMR or 3HdiAmRNS BEBSR t inCalother
acceptable carrier; and human unit dosages thereof.
embodigeuiy theAnvanioo wnbrasies ompeilnals jof fermula Vil for manyfacturg of a
VUL VL na/.o as. descri.bed above can be
medicfinghl (VL he4wea RO aqiofis S be B e i ERe: Bfancther
embod@ifént, B Thiéiiof c@ibrases 8omb&@lde o€ orihiad WECRYHagadacture of a
conmposition in conjunction with vehicles or other

medichwenidpedcamapioispenihdisedsss (sacke angipdiaborghe sespuglse #1) |
o Lol IV, V., VI, VI, VIIl, pa- 958577 29 WD
ISChe%&éSF%%Ems PCT/ US2005/ 005901 | X, and/or X as

[0055Hescr i Beghoiheembodimdde ths Dlvahitsh émbraratdo@ipoandpsiibgsula
a conpound, which is discovered in a |librar

VI fé&sgé%tmgapé{s dmgnether eebodimet; g TeAATiaR CREACES W%P?{ld% pf
e e
In anoples embbd@geenaftheinvedtyon anracgsicoagofinds gfHarmue 801l foal

se of the  conmpound. The isol ated conpound ¢an the
manu{3Eig A MEACHRETH I BHERER: AL RE O AL EpmERY discases. In

anoth4 R olifiRent Ahe BRRnRS, SARREASD MdldOOEHLARUABIIE fosO! at ed
conpounds © ormulas |, I, 11T, IV, V, VI, VI,

manufdbiute of Xnedinathent fof, treatmenttdf naulbpleerlerdserapbronicmultiple

sclerogjlllél.b fl{; %%ﬁé&leﬁb%&ﬁ%pg%%gﬂ%’?nglpﬁt%rg%lngrag:és clolnipolulllclis’ otJ f})/frnl}{’a VIII

for manufacture of a medicament for treatment of ischemic diseases (such as stroke) or

the sequelae of ischemic diseases.

[0056] In another embodiment, the invention embraces compounds of formula IX
for use in therapy. In another embodiment, the invention embraces compounds of
formula IX for manufacture of é medicament for treatment of inflammatory diseases. ‘In

another embodiment, the invention embraces compounds of formula IX for manufacture
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descri bed above can be administered orally, in a
phar maceuti cal human unit dosage fornulation. [0048]
wono@stdagr enbodi nent, the invention enbracesPCT/US2005/005901
- -conpounds -of f.ormul.a.l for use in therapy. In another
of a medibadentdon treatteni ¢iimnning or ewbimmusse disagsosi ndgngther
.ormul.a.l for manufacture of, a di ca t for
embodi Pl 1 fevestion e e s B B FE Ry pffyfpoture ofa
medicfABRGbMBHtmeh 6 thilif Rt RO SBBH AR SC FRANRNYBE&08iE. In another
formula | for manufacture of a nmedicament for

embodimenit ﬂ@rinvmionmnhﬁ@esa ﬁOT_amlmdﬁﬁ'ﬁ frenila Ba e snanufaciureofier
 medicf gt QiR s e R ok fruBtac of

ischentit aabsgept of nultiple sclerosis or chronic nultiple
sclerosis. In anot her enbodi nent, the invention

[0057]enbr achsanodes sobadingnt, oy myprtion dobragasrefpetudseofdprmula X
for useg@‘ig%r%”?g | %%Ecl%eﬁ hBaLiTER eﬂ?éo ifn'vlélgt*g ege%]"%r%é %%%%g)ggx_ﬁés“&h

€ seque i'sea
formulaO04& mirth fadiolelvea restae e fir trebtigenit BY @iflah@nat&i 26&. In
compounds of fornula Il for use in therap

|
anothez gBOR&MeIBe sAEon @m@aﬁweﬁmoaad%@ﬁfpae&%%&%ww@mre
of mfiggh BTH Brdnch s ML 3F L nBln PERLE R o

embodamibal theE At entioh enibiacen torapowids b femut-oXformdsufaéture of a
all for manufacture. of  a nedi canent for

f | ]
medicergégutf%ma‘f@ﬁnﬁ HrHEDIS SClgrasE FhriFRi Gt sclerpsis o Hbpupther

embodERY I3 engloh ol 0L o B LRt P ROL R Boture ofa

medicamedtfoemtatmenafl isdhpné: distasesosuch @rstoke)oor the sagutlaploé

. scl.erosis. In another enbodi ment, the invention

ischeri 1558568 conpounds of formula I for manufacture of a
nmedi canment for treatnent of ischem c di seases (such as
stroke) or the sequelae of ischem c diseases. [0050]
In anot her enbodi nent, the invention enbraces

anothor bR CrRaoN AR ¥ B DR AR, o mpounds

[005810f  PaFr@58ALEpRE: M@eﬁ&%(f%?@%lﬁn@@%%?@@ﬁérp&%%%ental
fo re o f

~formulla’111 for manufactu a nedi cament for
autointmpyret epsepphabiis (BAEX drveloprypentiag asssesed biyrelinpabseverity, versus

. embaodi,ment . .t he invention enbraces conpounds of
Vehml?S?Iﬁ{ﬂlgngmeﬂ?og’fexﬁtﬁhuf acture of a nedicanent for

[0059]t r eat NEipt 1deeﬁmmne effiéct 3P hRifspitime( BliafiHasOon BAE d8d168Hhent

enbodi nent, the invention enbraces conpounds of
as assesgRdnh Rereent ipcidenseriisrsie vetielespntgol and methotrexate.

[0060] Fig. 1C depicts the effect of mofegiline (Example 8) on EAE development
as assessed by body weight, versus vehicle control and methotrexate.

[0061] Figure 2A depicts the effects of LJP 1383 p.o. and LIP 1379 p.o. on paw
edema following carrageenan injection.

[0062] Figure 2B depicts the effects of LJP 1406 p.o. on paw edema following

carrageenan injection.
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medi canment for treatnment of nultiple sclerosis or
chronic nmultiple sclerosis. In another enbodi nent,
woOheosios2ast i on enbraces conpounds of formnul a | PCTUS2005/005901
- manufacture of -a - nmedicanment for treatnment of ischemc

[00631di seasEmufse de@ists sha efke)s drlLIPHE78 eéqueh pav eflema Sallaving

di seases. [0051] In another enbodi nent, the invention
cartaggeiIp NP npounds of formula IV for use in therapy.

In anot her enbodi nent, the invention enbraces

conmpounds of forrmula IV for manufacture of a

medi canent for treatnent of inflanmtory di seases. In

anot her [ j j npounds

of fornusggﬁ%gﬁgﬂiﬁﬁhﬂ?&@ﬂgﬁg&fg%Igﬂﬁggﬁiig@gt for

treatment of immune or autoi mune di seases. |n another

enbodi nent, the invention enbraces conpounds of ‘
[0064F or nul &h¢ prefant imentibmedlatestoofariqus ensap@ude mthighoare useful for
. o..tre nt _of mult.j sclerosis or. chronic .pultipl
inhibillg S5 S0 oo ARt e e e e i oifote
SSAORHDYRE6 88 nfcamAIstima v AR Pibtgin] ¥r &1 to BN e to# ighiBiftiof of
~_medicanent for treatnment of ischem c diseases ﬁsuch as
bindingtte gleg)brane-bhimds\eybid| pretest Thequpsert mvantiaralesreldtoni?)

Ln _anoet her . enbodi nent ,. the .| ti -
methopf o B4R R PR it SXEY] PR PREOE s e
enzynHeadityrBniue dither toisoM®d $3AW0 enbma¢ eSme R tdendfVAP-1

fornmula V for nmanufacture of a nedi canent for

protei, o siprimbothy andien ighivtbsndingiios\eaBesprofein. hwpieaent invention
i : - :

B T .

disordefsgaidmentdude drsuppressanflanmationmantitordhfe@setory késpanesh&he

enbodi.nent, the invention epbraces conpounds of . .
present grvention ¢lse srlatgninmeheds f %*ngavanﬁgwfaang%@s fofreat ischemic

diseaskd @ﬁ‘éﬂrfs.rgtroﬁ%, ARl itﬁ bat S n%ggélhé opfscl‘f\{gﬁi‘a _r(‘liis%a§9§,| ddcR a8 stroke.
sélerosis. ['n another e i ment, the invention
[0065Ebr ac €smponpdsuiodsseaf: thommedtomn\éah de asmyed fotSHAO afhibitory

st ] ST Tl SRS oSS58 SN e

monodBin@BRIASE p JoPRRb, ThiSitifMeRiNe CIRI@EHdunds which
conpounds of fornmula VI for use in therapy. In

specifizaldly ndwibie 5BA0 omen monp freinepxatass. obhespscidicdy of thepwomgands

for SSAQiTRIRY Bretint RARLaP 7 ahe S480eS bt G FeRe Singe

assayodB 200 ptA8cb 48 ERAnp1eS2045R{.005901

[0066] Compounds for use in the invention have an inhibitory activity (ICso)
against SSAO of less than or equal to about 1 pM, more preferably of less than or equal
to about 100 nM, and more preferably of less than or equal to about 10 nM. Preferably,
compounds for use in the invention also have a specificity for SSAO versus MAO-A of
less than or equal to about 10, more preferably less than or equal to about 100, more
preferably less than or equal to about 500 (where specificity for SSAO versus MAO-A is
defined as the ratio of the ICsq of a compound for MAO-A to the ICs, of the same
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............ anot her enbodi ment, the invention
errbraces conpounds of fornula Vi for manuf acture of a
wordisoamasat for treatnent of i mmune or aut oi MMBAE/US2005/005901

-di seases. I n another - enbodi nent, the invention

comp il FRESSA OO ElSorapordrdrvwith an 10, HO10 PROGFragAD-A A a8 ICs,
nmedi canent for treatnment of nultiple sclerosis or

of 20 r¥ifens AR has jaspeciBeitweio(Osfor EﬁAQnYﬁTWér Aé}rﬁad Cestpopnds for
use in ttlna #I ﬁ)ﬁtrags%g}a%ggr ﬁécgﬁc@p ?g?&or vc%r 1o ] k?a t\{lesrs t@%ré% equal

to abodl B(B ey pfe:fétﬁhly&ﬁ“ Ik tioke)r eqtialttbebard OGJ @ereirefeck &1 6MeSs
di seases. L0054 I n anot her_ enbodi nent, the invention
og

than oppgjah ieabosbab(iThese erecHisitnipaSS AR Iversys MA-B is defiredypy the
ratio ogghnqpﬁgg%gige[ cc%n%) Q%P rruIFMA\Q Eetfo the f@ {ahgt%%e ﬁﬁ)ound for

SSAOpedi canent for treatnent of |nflannatory di seases. In
anot her enbodi nent. the invention enphraces conpounds

(0067 £ or it 01 IniRGSE biRdREHE L AR-d PTOfFna i EWFBARaRIICAtBY
t
i TEN U LTS TR 9438 b, 0R

exampll@rarell &xpiebsifig therSAD/AARH gratbincon 1t@d1rfaa€(ﬂ1mtl aftanding partner
t of | I tipl

or sS AQREA B worSin, Sichthding Sordin rertem(ond hoeR .eeshr%ss?ng the

SSAOWRPaICﬁ%te%?&PRH B lintE QLM éﬂdmefr%n RS Sg %‘Bﬁld g,

nmedi canent for treatnent of i1schem c disease suc
partnes of k&0 0APt Ingroty setiass Dhighiesddtbetiaf cell ﬁéE@bsThlﬁsO‘Gﬁlﬁ]nt
enhodi nent i nventi.on, enbr aces
binding o S35 SFe4Finr SRR IR o B SBEHon ReiREn 4glL xpressing the
SSAOWRPﬂeﬁro%@&Qit%H?acet DR drdURP LB RERIRCASnGRBRAHALS £

of formula VIII for manufacture of a medi canent for
SSAO(Y ABt lnmrntelmf Syahfadhesien @‘reyltajmsl@ésésr. examplgrellmelling. As this

. . enb di nt .. the i rac copounds o
diseofy R 5 PRpaa Ieat U ot BaHEan pgpur cther i
wﬁ@(iﬁﬁamaﬁnt of i mmune or autoi mune di seases. In

anot her enbodi nent, the invention enbraces conpounds

[0068)of f or K¢ mventiqn ingludesyalhsalis of thednyntixe seupeundsritestrired
herelnt 5ﬁ%§1ﬁ§1ﬁm@f&dm ﬁstug%%cg %1?%% g&rﬁ}gcﬁuh 8N Il“ﬁe EIIVGH{IQH Siso

er osi I nven

lnclud&mhb alcﬂ&akc eompouidsofeiny fsalt 6DhRinvEdtive doipolBd déaeibyd Berefn,
canent for treatnent of ischem c di seases (such
as Wella%s @% 9%%3&1’% pf aphalt-f guanveatiye compopmd nampddisseins In one

emboc{n(i)191'§t6 Ine! Qlt??ﬂ?m@ ‘EBm?HB’F% cgﬁﬁBhse bl%nfa@é{ﬁﬁgfl}o Qcc%ﬂaﬁ?ecsgﬁs

mpéunds o
Pharmaceuucally acceptable salts are those salts which retain the biological activity of

the free compounds and which are not biologically or otherwise undesirable. The desired
salt of a basic compound may be prepared by methods known to those of skill in the art
by treating the compound with an acid. Examples of inbrga;nic acids include, but are not
limited to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, and phosphoric
acid. Examples of organic acids include, but are not limited to, formié acid, acetic acid,
propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic acid,

succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,
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for use in therapy. In another enbodinent, the
i nvention enbraces conpounds of fornula I X for
woamifoazi4sir e of a nedi cament for treatnment of PCT/US2005/005901

i nfl anmmat ory di seases. In another enbodi nent, the

mandé:lth&m isoMoreorhcids @ad csmli‘qydiu radel. Ghaltf of basiecdmpdunds with amino
t 77 32 2005/ 082343
acids, s u%fﬁs%ace%%; 06690 eluamste sals, can a1s0 b6 reprep e Afeired sal
& BoSEEE&SH

of n K SBAIRT e AL A VRS, B3RS o e g
treatingf thé oompbwend With ebasea rEJa‘ampﬂmsroe” nmfrg:mlc sad i o anEntonfpaiinds

includse Pl 1opitt o R meh SO RIS chee i purh foigdiumm sals,
potass%ﬁq SRS o ALRAH e, 9hd Eﬁ&q{ﬁ ﬁug &ﬁﬂsnlﬂﬁmi@%wa?mﬁ nufh,

medi cafent” for treatnent of |1schemc di seases (suc
salts. $taampés o lorgah@ sHg uﬁdtcacé c«nhpoursls fveori e, Uumaaeshm{t@d)ﬁﬂ]

procai:gsncggm o e”ﬁ\g—d' e)@dti N ﬁy rHethqﬁtg‘?g %ﬁamﬁleam her

tnethﬁﬂjﬁﬁl@' SR Salfs € abimaRhifn 8RR GRS SRR HMlSaSQS/sme salts, can
formula X for manufacture of a nedi canent for

also be pesperednt of inflammatory di seases. In another
nbodi pent e i.nven races co unds of
10069 57t AFSs G SepioPE o S ha CaGH popppinds, including

diastetdofithdRHE en@htidriBRING vas1] AUHBIHIEYBEstSesR8RE6%; 1nbﬂ1dﬁ{gobﬁleﬁot
enbodi nent, the invention enbraces conpounds of

limitefl ¢, regemixnfisireTa hipless stereochemistry ieetpdistirindicated in a chemical
struc’airre%?‘Eﬁ'?,fn ical r[an{m l'feI emlca‘fl er Srlesoro rﬁlﬁé r?alili@ ﬁ?}ilttgﬂ&)edeto

rosls.

embraea‘an Pe&Sble @Wmﬁ&erth@ b@iﬁb@m?ﬂ cfe@rctcma nallk8.Cihilleethefgeferal
medi canent _for_treatnent of ischem c di seases (such as

formuly s deawipwith alysagditheecisirans isomen depintebaidsRi BRI
deplct%? H’T agN g:erﬂt_ﬁ &5@%&19%)%%6 ﬁl”?llé)gace JDAthdt%E ﬁﬁq%oﬁrpdes

with Rawtndlﬁpm e cﬁﬁp@ﬂnﬁi astwall {FREInORY B the rans pesbti GRS 3 the
severit versus vehicle control and

J I
Smglen%% K 'ggéﬁs}ééo rqpexssaf bath ghe B andyg psomess, iaffBowgix erdy opg isomer is
drawng.‘;h%ﬂéﬂai ﬂﬁnﬁﬁﬁﬁgﬁ’ 'aﬁo%teﬂﬁbdﬁé%n{%ﬁafc%'b%{‘a%nd ang&ﬁél%?%at

ercent 1 ncidence, versus vehicle contro
is, withehdgionpxiataeing Hi06P] arfdi \§H, fi@cdepi dthsr ther shiett eadh other).

[O()7Ofmf egi IThQ ?errg'x ﬂ(%l refe?rg to snaturated aﬁ%l?zltl% grrrgl?ps including straight-
chain, branched-chain, cyclic groups, and combinations thereof, having the number of
carbon atoms specified, or if no number is specified, having up to 12 carbon atoms.
“Straight-chain alkyl” or “linear alkyl” groups refers to alkyl groups that are neither
cyclic nor branched, commonty designated as “n-alkyl” groups. Examples of alkyl
groups include, but are not limited to, groups such as methyl, ethyl, n-propyl, isopropyl,
butyl, n-butyl, isobutyl, sec-butyl, t-butyl, pentyl, n-pentyl, hexyl, heptyl, octyl, nonyl,
decyl, undecyl, dodecyl, neopentyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and

adamantyl. Cycloalkyl groups can consist of one ring, including, but not limited to,
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as assessed by body wei ght, versus vehicle control and
nmet hotrexate. [0061] Figure 2A depicts the effects of
wOR03834p. 0. and UP 1379 p.o. on paw edena f8Crmseemg005901

carrageenan injection. [0062] Figure 2B depicts the

groupg fdabcssyclohtiiryl] d0tupipde fisad pags, éebduding dut @vid Ingited to, groups
car,rageenan injection. pa-958577 33 WO 2005/ 082343

such aﬁé‘%ﬁﬂ%‘?@ 268903 [ 0063] Figure 2C depicts the
ffects : kel g i

[0071F S@bstikt& ARV rbfef I\}&%%@g%u‘ﬁgm%ﬁﬁéh Bifa"tho or more

carrageenan 1 njection. OR" CARR
substituBNIdIaking,006 4pt indeptog gemups suvhensthiabrgen €fladrescitloro, bromo,

and iod & af iy RIS, 1D, AT P aP By REabeh oo, pacntibe
benzyBloyRgy, nitﬁbéflﬁgé{%)?y, c%l@&ﬁb&%a%oa%@ﬁ'&%’a%&@%ﬁ%f 4

pr ot ei n, ue t'o both) and/or 1 nhibrtion of I ndi ng
functipmalite that eancbenxmitablly\BiRRked pif otessary Treuppasse nf the mvwentiomnwith

al.so rel ates t t s of ~using various conmpounds. to
a pro B gt S e o1 e P Eee Aot Hmied o
- L@] d aud dt liBs: .(§RZYynMe or
s ﬁgﬂ’r?bﬁrlg%gn bgt&lﬁgﬁe\%g-ﬂ%%pr%%%?un,g%ogs’ggggt(gﬁbot h) and/ or
-CH,GHGHINHDCHdiahyy to VAP-1 protein. The present

i nvent ion [ rel.ates to thods .0 si ng varj aus
[007zjcorrpoun gt ngl ta?keeg?l iR f%‘&%‘gﬁ%&}? eglrahiphﬁﬂ%gro%m %l@é‘}gs,
straigi@tRthainq(lihe£h) GearRbed g aS561iE BidupsmH ic8mbalfioss thereof, having

inflammat ory responses. The present invention also

the nupbep plearben #amp sprelidd, asifmg npaiesisspeeifisduraing up torldat
' S r ~Aandior to treat
cavo ERETYch AR e R AL S0 s
groupq Mok, 100 rpontt disnifedrto WEELFOHEQH - CHY:&M -0H,0@H,-B¢clohexenyl,
assayed for SSAO inhibitory activity by the protocol
whereithe ethlgowp ganyg #iachere the pyalohexanyd yaeict atiany avrilabsaarbon

sl RO ALt DV W T
chain (livlead)j braGHed ohwiaf cyodin @astps cambdotiétseatiohl ehes@eChdviigd thy
g R QTR O SAO LIDLL oy pELLVILY YOI SUe
woms BCFSBECL 48 TRt LOOSSL RS,
“hydrdchfEs0) refag &d astconfhAbatioh dfegsighhetinig braghad-chain pdrytlid
alkyl, glll\élenﬁ}) (grealfg;n%/fl grro%g!s,yangfangz %gl?lbitngtailgn ?hrere% u gj!‘lg.ubstituted alkenyl,”
“substituted alkynyl,” and “substituted hydrocarbon chain” or “substituted hydrocarbyl”
refer to the respective group substituted with one or more substituents, including, but not
limited to, groups such as halogen, alkoxy, acyloxy, amino, hydroxyl, mercapto, carboxy,
benzyloxy, phenyl, benzyl, cyano, nitro, thioalkoxy, carboxéldehyde, carboalkoxy and
carboxamide, or a functionality that can be suitably blocked, if necessary for purposes of
the invention, with a protecting group.

[0073] “Aryl” or “Ar” refers to an aromatic carbocyclic group having a single
ring (including, but not limited to, groups such as phenyl) or two or more condensed

rings (including, but not limited to, groups such as naphthyl or anthryl), and includes both
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to about 100 nM and nore preferably of |ess than or

equal to about 10 nM Preferably, conpounds for use
woOnodshe2isavent i on al so have a specificity for BSADS2005/005901

versus MAO-A of |ess than or equal to about 10, nore

unsubstiprted gl spbpéytediangrgronpse dusls, eessiatherwigtpeeified, contain from

| b 50
6 to EERRAOHS WS rud BBl PR Gats AR o dls R B do
carbohatdngs @i thé Fiag pokdnOfSabsmie® ek freferdMOG s k@b diiAfed #28 one

of the same. pa-958577 34 WO 2005/ 082343
or mave-guhgitusots; o9 , bebrgi dignteditersregrauch maslkyk alkgnyl, alkynyl,

hydrGSRRBE WAl it S158 2df Rl Byal L G ety
benzylexys phedyDehkyl, ComOHINdS thi @ik oxys€arbdk dldh vl BN Y dakidx y and

al sp. have a specificity for SSAO versus MAO B of |esSs
carbogprgileer 2 fimgtionalisy Higbean becuitally dlosked.af aegeysasy fargmgposes of

. ol : 1 . er le
e B SabEoERH. UE LB BEAL AR Gl ol
groupy evhstesanhyiy R ah sittdelfeidne theadk fiide alkgl portioh i b etrdigbrofarRhed
. C oynd _f or MAOBIIo{hthCBO of the same conpound
Chamfoggr%%%@jbon 4iops preferb i be ally] ehaimrentaing dite g ceboyatams.
P STy S L B O e
the rebmindeenf the anole@antpny,availabdd Valencproassihegits figyl moiety or aryl

. SSAQ VAP- ratein on its surface, and a, bjndin
moielyoEn I 10 BSRADEP. i P GO 140 S IPRIRSG Ob e gRule by
repladiff aiBXGHRL Eive WHER cBnCH] the ﬁt‘b%a%%%ﬂ%gnﬁila?nvgt A r @I%frﬂier of the

proteln on I.tS surface interacts wt er cC
moleatkg 08 by renjacand prrivfithe aiphe-hyduogais BSAOMAR ngetytveiinthe

sych .as a hi t hel i.al |1 (HEC). Thus, "inhibit
remaift befge Rolts. PRIPiSBE: ¥ seifrlestlb Rioniratsbie Bf remainder of
the makb@s vithealiMeabigycel | expressing the SSAQ VAP-1
rotein on its sur?ace, and anot her cell expressing a

[0074h; ndi ng\ prefaerrrsarpk grogsix@homp, whisheeeba sulgtititedidhesi on

- 1S o f. le, cell |l i.ng. t hi A

s GRS PO S e PR o e P emon

lowersilloh (01T Palk {19 Budhod’ m&RA! otBiT bﬁwi (Eith¥i ﬁ{a]gbp?r% of Pprép Y19, and
a e

The invention includes salts o

0068] :
butyl &fﬁ\'f‘éh‘ﬁb%}@lacld?%blu preDuEs e terseaty )i évi Bneromethyhé+CFsor a
f ' - SUCK. S ( ounds. Th

losBELARHB OISy M B (5, 15 AT T g
substitueehts fof pleemyl groaips aneehiooinp and duaesd| hiddxH eO#)Nor lo@8r alkoxy

Il as al] other salts of an%/ salt of an inventive
(—C1-Cﬁfﬂ%{§msuﬁ Abmetiory; thoxy, propgloxy (propoxy) (either n-propoxy or i-
propoxy), and butoxy (either n-butoxy, i-butoxy, sec-butoxy, or tert-butoxy), a preferred
alkoxy substituent is methoxy. Substituted phenyl groups preferably have one or two
substituents; more preferably, one substituent.
[0075] “Heteroalkyl,” “heteroalkenyl,” and “heteroalkynyl” refer to alkyl,
alkenyl, and alkynyl groups, respectively, that contain the number of carbon atoms
specified (or if no number is specified, having up to 12 carbon atoms) Which contain one

or more heteroatoms as part of the main, branched, or cyclic chains in the group.
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enbodi nent, the salts of the conpounds conprise
phar maceutically acceptable salts. Pharmaceutically
weacospsatabe salts are those salts which retai nPCAIS2005/005901
bi ol ogi cal activi ty-.of the free conpounds and which
Hetereatemm otclusieobwtgire adt lymided tot NeS v sandiidé and 6tdre preféreed.

Feer R ere S P GRS T AP B e of
the mble&AL efiferlah g h@fé{’%@éiﬂ %fwvtaténe&s@%@ab15>@ry@h% geﬁ atom.
I norgani c acids include, but are not " limte

Examhled obb¢temoalky] gougs lmwleo‘tblrt@m wot dippitkd teugrboups qich@b d)-CHs,

A o SR o By S

-CH; @IEINH @q% -BH,-, pfe&m%repﬁgipendlabyﬁfa' rhsrp%m% BYdr¥ESof

aci d , OXallC acC id , mal ei'c aci d , mal oni ¢ aci d
heterogiksoyrgroupscindlude, ik pieqrod bindted tagreupssualcad, citric

-G RS e Saiep iRty Hel i e S om G febpareti
oupaﬁmlg saiide fak (iaYiuifmgakitthot Balited tQfexBRABics sEARPAS],

ami no acids, such as aspartate salts and

lmldagrlmlr, trenhenggrifsrylcemwalos endse cprdspeadatngs Tinslugiéng, betinot

hmlteé % texgr%ngé? ﬁtgc%ea%'o ﬁdocl%"fgﬁ) 4P ger*%ﬁ{e}u%&l)paél?%%{vﬁ%aat X%gF?ngw%ero

atom, (imﬂmﬁﬂgld)uv\h@ﬁhrﬁltwhet&é@ﬁiﬁis&;ﬁcmﬁs NDOL Bast S veidtlih $heQfng.
aci d compounds _include, but are not linmted to,

Unlesg pthsryiserinesifiednbeteiopkyl, heteeealieenyk pteroallsynyh aad hststanyh
groupgﬁ%\;es‘qetw%tcﬁr%sinﬁ'ﬁv%aﬁe{e‘?oaté}ﬁg@%ﬂ)%@é{%ﬁs%n%\%%a o%m

anmoni um salt's

atomsof‘Sabggauted hstatdatkyh “ammtuosnlrmaﬂkenyl Clgalsstinhed are
di benzyl am ne

t ljmt .
heteroRfiamhy] B srbaitiel Ricrean Bipg IaPHpIRSHERRlkYh Ideroghiany
heterotafldyﬁgpglléc? t aﬁéﬁf&? ?@'.ls?lﬁlet&g \g ﬁ'oﬂé glé ﬁl%?@?fﬁ@fi%eﬂ\i’stlﬂcludmg,
but ngp ﬂlﬁpad_e«)i gr@lﬁﬁ&ﬁ]:h a'maikyln ulkamylmlkm}& Gennyll hd@scabon chains,

st ereoi soners of. the conpounds, i ncl udi
helog§, SHERH-ANERE: SO oRER O BRE P oL Y, hehzlor phsayh
benzyB RO hARITRIiSalkdH\E bR delME, AP oalldxiy a'hﬁ @altngarhﬁi%e@ £

m xtures. Unl ess Stereochem stry is explicit
ﬁlnctlomaihtjcﬁlaé@anbﬁ suiteblyrhileckied, i heagstauy ﬁbr@mmjsmﬁihb invameon, with

oo S SPGB R B R o
limited @cp ipgdeshinelb@ktitéd hteh dikSo@ei®aon byt pREnG! dr BeRz HTRND,

th only one of the cis-trans isoners depicted (wth

and attach%dw@ thorengpapd s 0é theagolese by ampayrilsblesrajence he adarhan g
nitiogh NjE- SRl SR CED e PRI i ™
-NH-(C=a)2:1pas It dhemiddlifgosdible, thBBeteroatom(s) and/or the carbon atoms of
the group can be substituted. The heteroatom(s) can also be in oxidized form, if
chemically possible. Preferred substituents for heteroaryl groups are the same as the
preferred substituents for aryl and substituted phenyl groups.

[0076] The term “alkoxy” as used herein refers to an alkyl, alkenyl, alkynyl, or

hydrocarbon chain linked to an oxygen atom and having the number of carbon atoms
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single drawing is used to represent both the E and Z
i somers, although only one isomer. is drawn). General
woanisisz48V i s al so i ntended to enbrace both cPeTAIS2005/005901
trans isomers (that is, with the groups bearing the
speciiel3omif 80 NMBLPILIR @pmﬁi@i bivingupdo 42 oarb@n atosns Exanuties of
fers o.s

007 | k
alkoxyclgﬁogﬁ%‘mcgld 0b 8 oﬁ &ﬂnﬂ{fi@&&a ﬁ%ﬁ I as g}r?&}o%y, e%}loxy, propyloxy
(prop&iy?(@ih@ﬂn-@?@o&y oﬁi/ﬁ%dp% n‘?e @H@Butoﬁfl‘ @elﬁl@f@-‘bﬂﬁlx'yoﬁﬁutoxy, sgc—

hereof, having the nu car bon atons speC|f
butoxy;ror iteprt- h@tovmhbﬂxe grgup@dmdf méhie pmasﬂlmggsqmpmce atkpreeriod alkoxy
‘| i near al kyl "
gr OuPsg Hécullaerf e?r%fe 3&9&?’ S&t?%{%egt fsﬁg?thg)% nei ther cyclic

[0077por br aRe begls “BATTERR Shallehyaahed nasein fefél to)the GaspHPHa
Exanpl es of al kyl rougs i ncl ude, but are not limted

elementy (Ggqu?selgm@rﬁs asthﬁéPH ilUPéﬂRﬁlnodm?EﬁbémmAﬁsHpmp«;Jature
of Ino%%}én(glﬁ?r’ngﬁ%qc? £t¥<!)rfs 1@?@ an%tIXCIUFé Cpgi YJ; ang § suQ/stl’tuents.

Prefertiidetoden sd‘@éﬂﬁwy‘ll:saraemaﬁleW cycl opropyl, cycl obut yI
cycl opent# cycl ohgqtyl , and adamantgtl}. Cycl oal k
[0078kyr oups “Rigkeckvm group” sFieisrie 2ichergical sronp ihab gxhibiis the llowmg

charaéﬁ%ﬂﬁ}%% 286%7‘%%2%%%%ng’r%‘gggle\sé%%&g@%g@&%ﬁﬁ' %90d yleld to give a

protectadl subgitate fhassdtablaigIhe progdoti regetions tforrmltlcﬂl pfﬁtécﬁﬂmtl@ desired;
mantyl or norbornyl

) h d
2) is sl ou\%fx feafogfablgﬁ‘-@il ( er%?é?@g sepshiaia/e Yald Ekp‘sd%ua% fimctipradity;
and 3)% H?n%%leQB B4 zlelcﬁy}bféaggﬂ;@ E&@%égt{ebgé wﬁp% otﬁé‘xt eﬁonal

lTmted gr oups such uor o, or 0,
group(s) present oa gcharaid@n suah poog vctechmﬁbm &mnlpte,s orﬁymtmql ,
t ) | , . b | ’. ’
proteffi EE5Lo% Ut 1POR 0 CEreB S A L bis g Clpeyn Lt
hésiy, QEH(EH” (@8hn 0 h
SRR i B L O Rl B 2

includey i areanqm liotited tto rgesifytempsul fonghiiiiey b@ﬁz;elwq@aruonyh(@:Bz orZ),

t-buty i byt H5g) iﬁlhzﬁ%ﬁ%tﬁﬁsﬂg‘:@@n ng gr OUps

ﬂuorenﬁhl%ﬂgﬂ)xyca@bﬁ@'@%ﬂ\l’f@yﬂﬂ%nze@kﬁﬂf&ngpQzﬂyn-ﬁ@ﬁsdlﬁfn@] or

nyl'"™ refers to unsat’ur at ed al i phatii'c groups
sultablerpélpmiahﬂg pr@@etmwpuwh ag ﬁﬂwga\reyatr}ti@wwydz ver),

ncor AERUE SRS SAPL RLARS, DA el B
5-brospg thrbmdolni'}avarﬂghddﬁké OHg@rox?WrbtéBtn@g BidEps iﬁﬁlu@@ but are not
contain at |east one double bond C). | es of

limited; Erpc. TEP orlipsolabily me@ctlwgroap%(slu@h a mﬁptf@ratry xymethyl

ether M}%&H’ (%ox? ﬂgethﬁ'_e'ane%& N&B{’Gﬁéﬁ&}@ ¢thoxy methyl ether),
NPEOC (4-nitrophenethyloxycarbonyl) and NPEOM
(4-nitrophenethyloxymethyloxycarbonyl).
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where the ethyl group can be attached to the
cyclohexenyl nniety at any avail abl e carbon val ence.
wOoheostos23ss " al kynyl " refers to unsaturated ali pRarius2005/005901
groups i ncl ud straight- chain (linear),
bﬁ%ﬁ@ﬁé§wﬁhﬁﬂﬂwqﬁyéﬁlc groups, and combi nations
her eo a{;bo peGi<f i e
0075} £ ReiRYE Aot Qi HTIAN 8 600 P0IBT ERGGH Lifhe
synthétzedhy vehibadimetiotiai Speatfid Qagictiovarthplicy bu% provided b&le®-ih the
Hydrocar bon chai n" or . "hydrocarbyl" refers to any
Examle]@ﬁbﬁ%a%mbme@f) sehsynigsis errapravided Abtehed- chai n, or
cyclic alkyl, alkenyl, or alkynyl groups, and any
conbination thereof . "Substituted al kenyl ,
Qdeb&favptﬂcedw@b Jornié prepml‘mizon@jﬂ b&hp&uﬁde df foyrdicar bon
chai n" "substituted hydrocarbyl"” refer to the
[0080} es pectzr(\?*é’r@m%lﬁthé’hﬁ%‘mﬁ%‘&?lw Brlignfe(4p (segdixemple 1 for
t;
symh%%%ate i) lgvgegtﬁ&qttggt §}91’ hé% ggg&l}y tatnmﬁgfs%g?cggtyfﬁu%la I
nmer capt o, carboxy, benzyl oxy, phenyl, benzyl, cyano,
nitro, thioal koxy, carboxal dehyde, carboal koxy and
cBrpoxam de, or a functionality that can be suitably
| f necessary for pur poses of the invention,
a prgtecting group. [0073] "Aryl" or "Ar" refers
g >ar bocyclic group having a single ring
limted to, groups such as phenyl)
densed rings (including, but not
Qupg~such as naphthyl or anthryl), and
@cludes ooth pa- 958577 37 WD 2005/ 082343
PCT/U820'4/005901 unsubstituted and substituted aryl
gr oups. A«yls unl ess ot herw se specified, contain
from 6 to 12 carbon atons in the ring portion. A
preferred range for aryls is from6 to 10 carbon atoms
in the ring portion. "Substituted aryls" refers to

ryls bstituted wt one nor e, substi tuents,
0081f 2 ot & nisgrpe aﬂwﬁt fe8 efiamﬂ)g% T SERTI a?émawytderbasw
I |, ,
contiSKTM, LRI o BASE RS BED DU o AL R8T mice

correshamiiyg tixthe ppdverset to the gropp, of (fqmam g, whichioysetihs ofihk cﬁoam 5:
car boxal dehyde, carboal koxy and carboxam de, or a
functionality that can be suitably blocked, if

necessary for purposes of the invention, with a

protectingjgroup. "Aral kyl" desi gnates an '

aIkyI-subs ituted aryl group, where any aryl can
aIkyI; the al kyl portion is a straight
aln of 1 to 6 carbon atons, preferably

n contains 1 to 3 carbon atonms. Wen an

ar group s indicated as a substituent, the

aralkyIRgroup .can be connected to

5
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the remai nder of the nolecule at any avail abl e val ence

on either its alkyl noiety or aryl noiety; e.g., the
woabosloszasal kyl group can be connected to the reariuSa®5/005901

of the nol ecul-e-by replacing any of the five

[0082hy g 0géMsCHGHPIGRE Hy pide iMhigh 73 Divdised ip cpmimereRdly available 4-
. ' . _ | aci o
hlo R o ORISR P gl k5 B 00
where thegrauperf fofmull @ isolf deufoem 6Pr ef er abl y, the aral kyl
group i s connected to the remmi nder of the nolecule
via the al kyl noiety. [00741 A preferred aryl group is
phenyl, which can be substituted or wunsubstituted.
Preferred substitutents for aryl groups and
substituted phenyl groups are |ower alkyl (-Cl-C4
oy 9.4

Cl
uch agypethyl, ethyl, propyl (either n-propyl

0 mpyl),land butyl (either n-butyl, i-butyl,
S&\\ |, orNtert-butyl); trifluoronethyl (-CFA or a
hal ogén ( orine (-Cl), bromne (-Br), iodine (-1),

Q% fluoring (-F); preferred hal ogen substituents for
phenyl groDps are chlorine and fluorine); hydroxy
(-OH), or lower alkoxy (-Cl-C4 al koxy), such as
met hoxy, ethoxy, propyloxy (propoxy) (either n-propoxy
or i- propoxy), and butoxy (either n-butoxy, i-butoxy,
[0083§ ec- butOshgr,antdes afrthe frtnoleychn ba epilgfsenthesizedatik dhxapr

substituent. is nmethaxy. Substituted phenyl groups . .
comm3FipIbt SR LR AT PR Ons oG PR S pabezoie acid
(m-anMi€A88;301IaYich PRA HRURRYAtddan tits cbREsperdinFRbRI @Rt with thionyl

"het eroal kenyl ," and "heteroal kynyl" refer to al kyl,
chloridé.k €hg/#cid ghlgride kymijien §e oenoted withspeanpawidyof thdéarm HNRs -

(vherf s i€bai ORI b e g ot 5 B! o the
desiredhinifle 60MRE Fborth BNEA wade VA cBy HESBEQBIRNE A akRd e REd I ®m
mai n, branched, or cyclic chains in the group.

the ampide d9g6the begzoirrcidesd dezruge Fampes2od% evsople,
LA .Het.e . 1ncl ude ut . ar lim,ted to,
dieycigengteagbodifHEIORER isbAEp iR o BP0 Tt iy
dimeth@bipkdBmy s -ethyhdambedienh R yirchlogide (BB OyfyenB&riazole-1-yl-
attached to the remainder of the nolecule either at a

oxy-tietdimethy bwipe k phosphoriwa diexafluovenhogphaty (RPPag-@Hcar bon

v SUSED Sl B BB p i
benzotiidA31eCH1) Ok, CBI3 - tetr Gmey bl uhiBtrafhuoriborite CEBY Ug- dotdB(7-
azabeﬁ%éggﬂ% }@Bﬁ&&\iﬁ%@r@%&%@gﬁg&% ggrgre)lgc;sg a?tg (Hzax%%) can
be used to condense the acid and amine into an amide.

[0084] For compounds bearing groups of the form Ib, the amide corresponding to

the precursor to the group of form Ib which is used in this procedure is of the form 7:
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het er oal kenyl groups include, but are not Iimted to,
groups such as -CH=CH NH CH(CH3) - CH2-. "Heteroaryl"
wonRoosker3as"” refers to an aromati c carbocyclic PQTmsSpo0s/005901
havi ng a si-ngle-ring-(including, but not limted to,
s such as pyridyl, imdazolyl, thiophene, or
or nore condensed rings (including, but
to, exanples such as indolizinyl or
ot hi epyl ) and having at |east one hetero atom
;) but not limted to, heteroatons such as N,
R P, S, wthin the ring. Unless otherw se
7 speC|f|e8 het er oal kyl , heteroal kenyl, heteroal kynyl,
and %eteroaryl groups have between one and five
het er oat ons and bet ween one and twel ve carbon atons.
"Substituted heteroal kyl," "substituted

[0085het er o@kkapmk of amﬁléb%h&ﬂﬁaﬁd)e ub&! £ ealdaydally aamtble 6,7-
"substituted heteroaryl" groups refer to heteroal kyl

dimethatye?, 6@%@2(11{)%@@1@@1@%% h)jorrre@tétybafrwth@neh%so-
1,2,3 %V%hsaﬁqg{lr%tﬁe %o%fﬂé %];h][mec rgbr"é&gP r@grhctflzt lfé%%;a?rﬁldgé Er%ﬁgigd fo

synthe3iZeyostipouiinaydre tHéygibﬁ}fs&rfb“&me&'lPd &8 of thafpaedor B! koxy,
acyl ox am no, hydroxyl, mercapto, carboxy,
respe%lé(ﬁlzfy |c3§h§; lswérmhnone E@Iﬁ\za}lwes %aydwovremr@d as daspiibed ikoxy ,
e Xy and carboxam de, or a
TetralefdAONACAS ?%(gg?%%gwgl%ge sui tably bl ocked, if
necessary fob pur poses of the invention, mnth a
protectlng gfjoup. _Exanpl es of such substituted
a ougﬁ%include, but are not limted to,
> uted at a nitrogen or carbon by a
benzyl group, and attached to the remai nder
g S e by any avail abl e val ence on a carbon
oP n|trogen - NH- SQ2- phenyl, - NH (C=0)0-al kyl,
- NH ( C=0) 0- al kyl - &ryl, and -NH-(C:C»-aIkyI. | f
chem cal |y possi bl e, t he het eroat on(s) and/or the
carbon atons of the group can be substituted. The
“heteroaton(s) can also be in oxidized form if
chenical Iy po'

5si bl e. Preferred substituents for

h e the sane as the preferred

E240) and substituted phenyl groups.
H;C Ni‘}%

[ 0076 tern1 al koxy" as used herein refers to an

al kyl 3 al kynyl, or hydrocarbon chain |inked

to an 0 om and haV|ng t he nunber of carbon

hon g ons. Exanpl es of al koxy groups incl ude,
but are not limted to, groups such as nethoxy,

[0086Et hOXY FoldogibhiRdybearing groups of the form Ic, a wide variety of methods
can be used to couple the intermediate 4 with the sp> nitrogen of the precursor to the
group of form Ic. The indole (10), benzimidazole (11), benzpyrazole (12), or
benzotriazole (13) precursor to the group of form Ic is treated with a strong base, and the
compound is then alkylated with the intermediate 4. Other procedures are given in the

references T. L. Gilchrist, Heterocyclic chemistry, Longman, 2nd edition, 1992; E. V.
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(propoxy) (either n-propoxy or i-propoxy), and butoxy
(ei ther n-butoxy, i-butoxy, sec- butoxy, or
woents/8e4exy) . The groups listed in the precedPa@/us2005/005901

- sentence-are preferred al koxy %roups; a particularly
Dehmlgie ePelamloy, Ergnsfer Cafalysisi ¥l 2RrérditionglPpz J thdloule,

1k e o - " N I. Mt t.he
K. Mﬂg, g&gg. Wg,o[{e % cl é §étr %ﬁ%g@ﬁgrrlfgﬁ?g, Iﬁ'%ﬁc?%g, %-9 glbal.,
Rocz. CUBAC 1925 19d203; PadlichowkkiPAGt Ao rmeRrelyat. ok, Laf Ed.n0sgmpi:es7;
Chem str Recommendat i ons 1990) and i nclude C, Br

- . y an : Br, F

Pielichgnigky, Jstithi 1. Pt Ghem.pl P93 ekt Ricdighovakink ef aludrets Ann.
a 78] ., " Pr h Ng..ar gup" I

Chem. 2G5 78 eilcho W7 Flet o TBUPFoh Mol SHE Sel S Cheh?, Foso

37:123; Baigasit B etsdll, Sgnlett) (102@@7s8 B¢ bd BoyddlyDWttah, HBRrocycles,
desired functionality in good yield to give a

(1997)A%tlect%d substrate that is stable to the projected
reactions for which protection is desired; 2) is
sel ectively renpvabl e fromthe protected substrate to
yigld the desi reckg unctionality; and 3) is renovable
in goed vi nts pponpati ble with the other

prpj ect g ctioms. of suitable protecting

1 [ ne'et al. (1991) Protective
G P s N nHOgalR&¢ .S tn, 3rd Ed. (John Wley & Sons,
Inc., w Yor k). Anino1§rotecting groups include, but
are not limted to, nesitx%enesulfonyl (Ms),

beRgy| oxycar bonyrg( ), t-butyl oxycarbonyl
( Bpt) yl di yRsi (TBS or TBDMS), 9-
flporen Ingy yl oxyjcar bonyl )

benze nyl, Zpyridyl

P

N-noc), tosyl,
Zul fonyl, or suitable
tofl abi |l € protegfimg grdﬁps,such as

6- trooératryloxygcarbﬁnyl (Nvoc), nitropiperonyl,

pyr enyl met hoxycar bonyl, nitrobenzyl, dinethyl

di met hoxybenzil, 5-brono-7-nitroindolinyl, and the

i ke. Hydroxyl protecting groups include, but are not

limted to, Fnoc, TBS, photol abile protecting groups
[0087]( such Hslogér-coantsinimipry{2-oeopiveidityt-aligt)issinddiv-018-diond/bm

oo i I AT Al
broma P S 20y DR ot S AR acPiiam B 1 °
procedvetsho ths: poOWHIg referpoen dsicBbndldy Indl. aldcoste) . MLL Bey IR/, 1V,
Palfreymén, M., and Zicika, M., 3 Med 3o, 1885, 28, 186-193; McDonald, I. A.,
Bey, P., Tetrahedron Letters 1985, 26, 3807-3810; and McDonald, I.A., U.S. Patent
No. 4,699,928. Specifically, for compounds of formula I whete R; is F, the mixed ester

tert-butyl 2-carbethoxypropionate (t-butyl ethyl 2-methylmalonate) 14 is prepared as
described in U.S. Patent No. 4,699,928, starting from diethyl méthylmalonate (Aldrich).
The mixed ester is converted into the monosubstituted alkene compound 15 as described
in McDonald, I. A., Lacoste, J. M., Bey, P., Palfreyman, M. G., and Zreika, M., J. Med.
Chem., 1985, 28, 186-193; and McDonald, I. A., Bey, P., Tetrahedron Letters 1985, 26,
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synt hesi zed by various nmethods. Specific synthetic
exanpl es are provided belowin the Exanples. General
worbiswdz48f synt hesis are provi ded here. Gener 2CT/US2005/005901
procedures for the preparation of conpounds of formula
3807- 3%1<§ Ol?ﬁéﬁ v,2nd RAiRidosmeed hytreatdd with sodivinrdoitaxids, Shegi witle

Ex le 1 f t he £
P QO o=l TR TIE - ENEV AT 1T
compo%n]élgcarrtmlgad % 1{)%@&1 l\%/ rétndal 6£QP 1lls1r-1r§1éo%hdrﬁ hodraRideat e

e variety of am des under

produc@ﬂ?e' fuor68REHd doRfFou0e 1. Ditd lrem;lctxlarh-&)f thE@thyd; esiprgangglcohol,
beari ng rougs of theforml hea

followebby ‘é)g@dﬂmm uf@cp%(l-gﬁg@@%r]% Bg th‘FéC 3?%%@ 48f33f5 q,sr% | a
e G 5 (L0501t g v

diethyll &Q&%hbﬁﬂ?flﬁﬁéa(mﬁﬁal)p ftb‘(l)lmvvedrhyg?ommlhn o4 meltmethglegom with N-
commercl a r N-

bromoguRkitinile) yiesithe éw?ra@%t@’r&é@aeosﬂ%wﬂqﬁﬂy< S

separa’%'{a%y[rﬁ g%%%%% Rfind %(fe ad &rblﬁa@%ralfpﬁﬁi dreedryfalliz&llonH3

her the formla can be easily
techni§RYhesi zed vi a the| r

o) CH,3 CH,

Et—O o

><CH3 o
(o)
H3C 15 O\

14 CHs

Br . Br '
AN \C__
o—
/ and H/
N N
16b
16a 4 4

[0088] For compounds of formula I where R; 1s Cl, a compound of the form 17:

pa-958577 45



commerci ally avail abl e benzoic acid precursors. For
exanpl e, 3-net hoxybenzoic acid (manisic acid;
walasiostBe3 can be converted to its correspondi ngCaisenos/005901
chloride with thionyl chloride. The acid chloride can
then be_reacted with a conpound of the form HZNRS
© i s chosen fromH, Cl1-C4 al kyl, C3-C8
-Cl4 aralkyl) to formthe desired
la. Awde variety of other reagents
o form the am de fromthe benzoic
e~agFne conpound. For exanpl e,
exyl carbodi i m de (DCO),
di i sopr &yl carbodiimde (D PCD), 1-(3-
di met hyl am nopr opyl ) - 3- et hyl - car bodi i m de
hydr ochl ori de (EDC), benzotriazole-I-yl-
oxy-trisz(djinet 1N0) - phosphoni um
e %@%6%&%@%‘%@%@@) L 2-(1H .

[0089E enzot phazQl. &hd chibjo-dontaiBing compoamb ity Icqm\cgnl‘ied fmto 18:
exaf | uor ophosphate (HBTU), 2-(1H benzotri azol e-
1-yl)-1,1,3,3-tetramet hyl uroni umtetrafl uoroborate

(TBTU), or O (7- azabenzotri azol -
CY| ) CRzNON |, N -t et r amret hyl ur oni um hexaf | uor ophosphat e
ed to condense the acid and am ne

)08

4]. For conpounds bearing groups of
de corresponding to the precursor
t? the growp-0 gtm b which is used in this

p Ycedure f/s of the form 7: pa- 958577 42 WO

2005/ 082348 PCT/ US2005/005901 O R/ NA R/ m Ib 7

[ 0085] Exanpl es of am des which can be used are
commercially avail able 6, 7-

2 :b et {1 X éﬂﬁ@ﬂ ih ﬁi%ft@?%%@ 1 RSRALLROLLPAE AL LLBIDBU)

ﬁﬁmgiggéﬁﬂbﬂﬁtrahydro-5-isoquinoIinecarboxylate
(Aldrich). These am des are used to synthesize
conpounds where the groups of fornmula | b are of the
form8 or 9, respectively. O her isoquipolinone
H deri vahly can be preparedChs desciiBedyi n ‘
;ﬁg edron) Letters, 39:6609- 1998) \ O --" 0
Cl

/

19b

[0090] The methyl group of the compound can then be brominated as before with

N-bromosuccinimide.

[0091] When R is alkyl, the procedure for preparing the compounds‘of formula I
outline above must be modified so as not to halogenate the R; alkyl group. An alternate

method for these compounds is described here. 1-bromo-2,2-dimethoxypropane 20
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H3C ~O\ 8 OH3C/ NA9 H3C'OO/[0086] For compounds
bearing groups of the formlc, a wide variety of
worbismdz343can be used to coupl e the internedi aPeTASHMOE05901
the sp 3 nitrogen of the precursor to the group of
(commél%{dﬁgfl ayailablé fr%ﬂldﬂid?icﬁ)lﬁ)trea’&ﬁWﬁtﬂ@cﬂ@éﬁﬂm‘:‘plﬁthiﬁmlde in DMF at
enzpyrazole (12), or" benzotriazole (13) precursor to
90°C fBhigr Qup peddubip AR )2eDimethoapregyiitcindoled Sofigneatds
and the conpound is Ah n al kylated with the
isolated hy eqcrestalization fromp REP E/l‘e’é’éaéjﬂﬁrr es are given in the
references T. L. Glchrist, Heterocyclic chem sty

Longman, 2nd edition, 1992; E. V. pa-958%8%7 43 MD
2005/ 082343 PCT/ US2005/ Qt%g%éf Dehnml ow, S. \\: A
S b

P Tr dé er ERRTVEPS, 2ri\de@di t jQife | 199
A Jo , KgMIls, G F. Smth, Hetexocycl
che st rd edition, 1995.; Japezyk, A7,

Rocz. gghem , 1975 49:1203; Pielichowski; J. ., J.
Polym Sci., Lett Ed., 1985 23:387; PielTchows®i, J.
et al., J. Prakt. Chem, 1989 311:145; Pielichowski,
J. et al., Lieb. Ann. Chem, 1988, 579; Pielichowski,

J. et al ., Bull. Pol. Acad. .Sti,q Ser ., Sei Ceno
(005212085 B2 meltigiaror i tindafe 1 iR T bt so%

8730 AN . R QUSl6YG3-eRone 201987 hined.
el R0 AP ROl iR ees o atisee

NN //N
0] 0]
TFA 0
MeO_ OMe —_— /U\/N
H3C></N H3C .
21 5 22 o}
[0093] 2-(2-Oxo-propyl)-isoindole-1,3-dione 22 is then reacted with Br, in CCly

to give 2-(3-Bromo-2-oxo-propyl)-isoindole-1,3-dione 23.
o
o ° BI'2 (o)
/“\/ N Br\/“\/N
H3C
o 22 23 o
[0094] 2-(3-Bromo-2-oxo-propyl)-isoindole-1,3-dione 23 is treated with ethylene

glycol in the presence of p-toluenesulfonic acid (PTSA) in a reaction vessel equipped
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N NRO 11 RO 13 [0087] Hal ogen-contai ni ng
2-(2-brononet hyl -al lyl) isoindol e-1, 3-di one
wdeniswarisses (such as PCT/US2005/005901
2-(2-Dbrononet hyl - 3-fl uoro-al |l yl)-isoi ndol e-1, 3-di one
i °C. The product, 2-(2-Bromomethyl-[1, 3]d10xolan—2-
Wlthagjr&ﬁt?)s&é‘tﬁﬁmp aélg:%coro aI? [yl)-i gm ndol e- 1, 3-di one) are
ylmetkgﬂ)eﬁamddleak;ﬁmaneﬂg isobtdieed. procedures in the follow ng
references: McDonald, |I. A, Lacoste, J. M, Bey, P.,
Pal freyman, M G, and Zreika, M, J. Med. Chem,
1985, 28, 186-193; MDonald, I. A, Bey, P.,
Tetrahedron L 26, 3807-3810; and

Pat . 4y699h998  Speci i ,
ergvml is F, the niked |est
bet oxypropl onat e (éWN
ri Iy

con‘pound of f
t eg}- but 2-C

2- met ate)Yyl4 is prepared as

Pat ent I\Io 4,699, 928,23starting from di et hyl

met hyl nal onat e (Apdrl ch). The mxed ester is o

converted into the nonosubstituted al kene conpound 15

as described in MDonald, |I. A, Lacoste, J. M, Bey,
- P., Palfreyman, M G, and Zreika, M, J. Med. Chem,

1985, 28, 186-193; and McDonald, I. A, Bey, P:,

Tetrahedron Letters 1985, 26, pa- 958577 44 WO

om0 OSERR EEHROTS P RSB

then B’é!' rteﬁhteﬁw@h'%&ldés Rerrbspoutiily toHie Redrsg tgtheumois afefomy éajor
trifluoroacetic acid; and the conpound is

fonnﬂlemﬁotigwyl ated, followed by renoval of HF, using
sodi um hydroxi de to produce the fluoroal kene conpound
15. Dibal reduction of the ethyl ester to an al cohol,
f q*d @mgerﬁibnt dTeNdY {isue@hin DMEECB0 o) (stgdetb& solﬁhorLof amide (1

. Reac. (T 992) 42: 335- 656; EH hes, 0
eq) lnFEW (5¢ode) hzsewmglreustu%l% piry agﬁ‘é‘ﬂ? Fe%gth{ﬁ ‘ﬁ%s 30 min.
To th soﬁoF' g{%gns gc?deg%%glutlgh oF By(b %EQM}@%% (ﬁ@))?olérpg%@lethyl)

rom nation of t met’hyl” group wit
isoindyl@NBsdicté 4 (1.21eq) mll}Mﬂs(S 0he])d b reagtiommextiesdis atlﬁgd ailggom

and 16b, (The |s ner s se ed b hod
tempgraturgander N OYEIEES saﬂéﬁ ﬁlﬁ ‘B vgpne "Fid R RE

on co@ﬁ%ﬁ Yshd ée’l ZRLA PR BrORE/MRk 148 Fto)gife t@é@o%om&ing Gy Eited

amide. This reaction is illustrated below with an amide 25 corresponding to the precursor

€18 purlﬁed

to the group of form Ia.

o o)
= NH o o
Rs | + Br\></N
\ R5
Ry 25 24 o
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CH3 15 O14 HBCCH3 EE Br Br O HOF /Cand H F N

N 16b 16a O O [00881 For conpounds of formula I
wohers@sR43i s C, a conpound of the form17: pre9ABN0F/005901

45 WD 2005/ 082343 PCT/ US2005/ 005901 O H2C CH3N 17 C

Ois used as the startipg nmaterial.

the chl oro-containin frpound, it d
18: G8 0 d H2 gact on i
Trea towit

( yi el ds

[0096] The alkylated amide 26 is treated with 5% HCl in THF to convert the ketal

to the corresponding ketone 27.

[0097] The ketone 27 is then reacted with a Wittig reagent of the form
(CeHs)sP=CH-R; to give the corresponding alkylated alkenes 28a and 28b. The isomers
are separated by either chromatographic techniques (e.g., column chromatography) or

recrystallization.
/R4 H /R1 O
N
e
N N N
o 28a o)
R4 R, HO

pa-958577 49



and HCI NN 19b 19a O 0 [0090] The nethyl group of
t he conpound can then be brom nated as before with
wokbrsmszasicci ni m de. [ 00911 When R is al kyl, PO®uUs2005/005901
procedure for preparing the conmpounds of fornula I
outline above nust be nodified so as not to hal ogenate
the Rl al kyl group. An alternate nethod for these
[0098]C onpo Uﬁﬂsllyﬁsodmndskxﬁ‘d‘ohmlel 29a and 29b are obtamed by removing

- brono- 2, 2- di net hox e 20 77'
the phﬂmbmﬁ@a@sue PRS0 BHEY Ced(“g%sn(]%&@ .Yémdxyaz V?Yﬁl%?m e
fromAl drich) is treated with potassium phthalimde in
DMF at 90C for 3 hrs. The product,
2-(2, 2- Dnekhoxy prok?/ FSOi ndol e-1,3-dione 21, is
I

i sol at ed Fecr ysta fon from Et OAc/ hexanes. 0
MeO po Ssi unRpht hal‘l mde MO OV \ /Br HC ><~~
N RE-G-~k 3{|3 20|21 0| [0092

2-( Nrop i'S ole-1,3-dione 21 is
treat ed : TFA/ CHCI3/ H20 at OC.for 2 hrs.

2- (2- Oxo- propyll) -i saeadol e-1, 3-dione 22 is obtained. 0O
O \ / MO OW"TFA 0 ><~~ N H3C H3C

or

[0099] For compounds bearing groups of the form Id, the following procedure

can be used.
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21 022 O [00931 2-(2-0Oxo-propyl)-isoindole-1, 3-di one
22 is then reacted with Br2 in CCl4 to give

wa-20B/0823a80- 2- 0X0- propyl ) -i soi ndol e- 1, 3- di one BBT/US2008005901
Br2 0 C'It"", NBr 122 23 0 0O [00941
2- (13- Bron- 2- 0xo- propy] ) - i soi ndol e-1, 3-di one 23 is
treated with ethylene| glycol in the presence of

p-t ol uenesulfoni guaci PTSA) i 1®. cti vessel

equi pped fpa- 2005/ 082843

PCT/ USR309 005901 with a Dean-Stagk trgp at 110C. The
product, 2- ¢Br ononet hyl -1 1, 3] di ox n- 2-

yl met hyl ) -i soiRadol e- 1, 3-di one 24, i8 oktained. O O
ethylene glycol \ / Br NBr OON O:P23 024 O

[ 0095]

2-(2-Brononet hyl -[ 1, 3] di oxol an- 2-yP
,3-dione 24 is then be reacted w't
corresponding to the precursor ps of form
la or fAdDGCIOMAR fol | ows: susyensyor of NaH (1.1

eq) in Wls Qf amide (1
eq) in_%‘]a .0 m). esul ti nggh xture is stirred
at room tenperat urig; mn. To this solutionis
added a sol ution of R4

2- (2-Brononet hyl -[ 1, 3] di oxol an- 2-yl net hyl ) -

i soi ndol e-1,3-dione 24 (1.2 eq) in DWF (5.Q nm). The
reaction mxture is stirred at room tenpepature under
tr [

thyl)-isoindole-1
| de

N2 overni ght, and then conc d in_vacllo. The

resi due(QIE)zrbﬁFCHiz el

Scheme 1

[00100] a-substituted acrylates can be prepared according to the synthetic route
shown in Scheme 1 (J. Org. Chem. 2002, 67, 7365-7368). The resulting esters are then’
reduced to alcohols following oxidation with MnO, to provide corresponding

o, B-unsaturated aldehydes (Scheme 2, Synthetic Communications, 2002, 32 (23), 3667-
3674). The aldehydes are then reacted with Grignard reagents to give addition products.
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on colum (silica gel, 20-40% Et OAc/ hexanes) to give
the corresponding al kylated am de. This reaction is
woRkbosgszas ed bel ow with an am de 25 correspondPag/usens/005901
the precursor to the group.-of formla. OO0 NH OO\
R3" I I +Br ,, ><!,,NRS R4 25 24 0 pa-958577 48 WO
2005/ 082343 PCT/ US2005/ 05901 R4 O NaH RS R3 0 0 3
N N26 0 O[0096] The aljkyl ated am is treated
W th 5% | nvept” t he E@?‘gﬁ‘%‘ o the
[ . R4 0 /™R R3NN 270 O
tone 27 i$ then reacted Mt a Wttig
reagent of Rpe form (C6H5)3P=CHRi to give the
correspondi ng al kyl at ed al kenes 28a and 28b. The
I sonmers are separated bé/ ei t her chromat ographic
~ techniques (e.g., colu chr omat ogr aphy) or

recrystalliz n. 4 H O Grignard reagents
H .
RT
3 \&/
Ry
OH
X X
Rz—| ! | W
KA/ /\/
R, z
Scheme 2
[o0101] - Subjecting the alcohols formed to the Mitsunobu reaction gives

phthalimide derivatives. The N protecting group is removed by treating with hydrazine,

followed by acidification to give the final compounds (as hydrochloride salts) (Scheme

3).
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RS C RBI NI N0O28a 0 RMARCHOR5 R3I NI N O

28b 0 pa-958577 49 WD 2005/ 082343 PCT/ US2005/ 005901
wpQeBBR2#HB nal | y, conpounds of formula | 29a andC2Ais2@5/605901

obt ai ned by renoving the phthalimdo group according

to published procedures (e.g., by hydrazinolysis). R4

HRLR \CXR31 NNRPHO 29a or R&A RRI\CH 5 N |
conmpounds beari ng groups

10 r@gg%ﬁtgéﬂo%ggeﬁaf,gsgdb

deprotection
NH, HCI
A X
Rl " [ Tw
|
R, Z
Scheme 3
[00102] Removal of the phthalimido group is described in numerous publications;

see, e.g., McDonald, 1. A.; Lacoste, J. M.; Bey, P.; Palfreyman, M. G.; and Zreika, M. J.
Med. Chem., 1985, 28, 186-193; or Bodansky, M; Bodansky, A., The Practice of Peptide

Synthesis, Springer-Verlag: ‘New York, 1984, at p. 163, “Removal of the Phthalyl
(Phthaloyl) Group by Hydrazinolysis.” Briefly, the phthalimido-protected compound is
exposed to hydrazine hydrate. The phthalyl group is removed by refluxing for about 1
hour in a 1M solution of hydrazine hydrate in absolute ethanol, or by heating for about 2
hours in a 2M solution of hydrazine hydrate at 50°C. The residue is treated with 2N HCl

at 50°C for 10 minutes, then left at room temperature for 30 minutes. The insoluble
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R3+ OO0 R4 00 1. DCCUDVAP O 2. NaBH4 O Rai R4
O (CH3)2N+=CH2I- \ n R3+ i |/ R4 Schene 1 [001001
wea-260sl82348 ut ed acryl ates can be prepared accor #CTESL@®S5/005901
the synthetic route shown in Scheme 1 (J. Og. Chem
, a’qﬁ;’i, |flirite iLEdRE: &a d'}%hﬁedb
phthal%ﬁ%ﬁrazg%tl% al co ﬁ%?? 1%r%tT&§\?mﬁ(ﬁgﬂéOX| dati on vvlﬁttr%lé l\/hﬂi Y
chromtagvapdiyocmcrmqlhmjlomg a, (3- unsaturat ed al dehydes

[00105000° gn,tbﬁs,l SCQUNIEIARS ﬁogﬂj@ "33 be 29 ad Allbws. A

(9(5)}"31{ 5! ﬁﬁﬂ@(ﬂét eh j Q48 a@%ﬁin' QateHi £1d ReaStion with sodium
subst1ﬁ"té 958577 51 WO 05/1 082343 PCT/US2005/ 005901 O 1.
hydroﬂldBAhd tr%;ﬂbeﬂ\tﬂ%m@dum chloride in chloroform can be used to prepare a

dichlorophenylcyclopropane:

Cl .Cl
H
N N X
Roa I
&\/ 7/
- "
R9A/
[00104] The dichlorophenyl cyclopropane is then refluxed with sodium hydroxide

in ethanol to yield a diethoxyethylvinyl benzene:
Cl Cl

H H
” |
8]
o AN ~_
/" \_r. ———= Roa
o8 \4/ o
\/Q/ R9B \|
Roa
[00105] The diethoxylvinyl benzene is then treated with formic acid and water to
yield an atropaldehyde (2-phenylpropenal):
H H
AN ‘ O\/ H
Rox—- .S
9A i R9A
|\,/ o k¢/ 0]
Rog Rog
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H Gignard reagents RR4A OH nl| W R3~~~ Vv]J R4 z

Schene 2 [00101) Subjecting the alcohols forned to the
wORbEswszdas reacti on gi ves phthalinm de deri vat PCeaIS2008605901

N protecting group is renoved by treating with

o0 gk B R gy
/
o BIOREE SR £00% GRS BRI o Y

demgn%dlas R thRZerInNIeIZm[pmlnd of tiRe farm RyaLedprzan ge wé@ﬁeto:form the
0102 of th haI imdo group is described
Gngnarg ?ﬂ;ﬁ%@w 1‘ g AR FRHES Rorse:

R
R6 ALK‘MgBl‘ BALK
Rox l I
l \/ 0] \/ OH

[00107] The resulting 2-phenyl-1-en-3-hydroxy alkyl compound can then be

subjected to a Mitsunobu reaction to replace the hydroxy group with a nitrogen:

ReaLk PPh3, DEAD
) N phthalimide
Rg A—l“‘ >
\4\/ OH
Rog :

Roa—~
\/ Reak O

[00108] The phthalimide group can then be removed with hydrazine to yield the

compound with R1 =

hydrazine
R9A Roa—~
\/ Reak O \/ ReaLk
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see, e.g., MDonald, I
Pal freyman, M G ;

A.; Lacoste, J.

M Bey,
and Zreika, M J.

Med. Chem ,

P.:

w028G/08283 186- 193;
Practice of Peptide

or Bodansky,
Synthesis

M Bodansky,

BCT/USD®5/005901

Springer-Verl ag: New

ork, Réhe mbRAPMAbeIdifatddt hal yl
[00109YPht hal o%ﬁtl‘gly’ghe%l I—elyréllr aZi nol 3?3| s." Briefly, the
phthaI|n1do @rotect exposed to

ed_conpound is
hydr azi ne hyv\gte pht hal yl group is renoved by
our in a 1M solution of

refl uxin
hydr azi n #bsol ufy/@kknol , or

r 10 R@Amﬁtes,
ut es.

The i nsol ubl e

by heating

in a 2Msofution of hydrazine

he residue is treated with 2N HCl
then left at

pa- 958577 53 WD 2005/ 082343

at
roomtenperature for

PCT/ 005/ 005901 phthalylhydrazine is renoved by
filtration, ?nd the filt
purified by ronatgr a recrystallization

styrenefTs a

s concentrated and

dg of fornmula |I-f can be
obStituted or
ing material .

unsubsti t ut ed
Reaction with

sodRmanhydr Qlde and tlri et hyl benzyl ammoni um chl ori de

i n chl oraf

a da

canReskuskd to prepare a
di chl or opheryg cycl opr opane:
ROB R9A [001041 The di chl or ophenyl

H ROA Il \/ -~ ROB
cycl opropane is

[oo11djhen rehé bl?éﬁli)r(d\fcirhthéﬂﬁé UdSﬂVI&Y[ddi axihe enonomhbtm emﬁ]bounds by

yi el d a di et hoxyet hyl vin
heatinipbBdinFdAY POROBI DR Bhind

benzene:

WPWPWPISHEQE@H%O i §n?)h%%1

H R ROA

descnﬁede n ﬁgD%glg', If gr.,rﬂa%osqg,'J‘.jl\/f’.‘,nlge%@’t.,qfalﬁ%man, M. G., and Zreika, M.,
J. Med. Chem., 1985, 28, 186-193 (see page 191, second column, syntheses of
compounds 21 and 22), followed by deprotection (ibid.) to yield the desired compounds

of formula I-f.

cl o
N - -

s N
|\4/ Reak O

Rop

Cl
and A NH,
|
Rmr—r
: L\\N;</ ReaLk
Rop
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yi el d an atropal dehyde (2-phenyl propenal): HH H ROA

O RRAO ROB 'V 9B pa-958577 54 WD 2005/ 082343
WOCHsug2ae5/ 005901 [00106] The atropal dehyde PCT/US2005/005901

i nternedi ate can then be derivatized at the al dehyde

arbon to introduce a.vari t t For
[OOIIIZX anpl/esP %e’ﬁ@ﬂﬁ%c’%h-e tg‘%%syﬁ%fa 52%@1%3 §§tf g%%glslé kgA{ K,
descrite@n Bk 4APleq@POUNd of the form RGALK-Br can be used to
formthe Gignard reagent R6ALK-MyBr to introduce
R6ALK: H R6ALK-MgBr | R6ALK | ' ROA ~ ROA Il O OH
ROB ROB [00107] The resulting 2-phenyl -1-en-3-hydroxy
al kyl conpound can then be subjected to a Mtsunobu

[ @AY I ot Ll EVATR hy s 0 i s Wi t rogen:
(@) %A?&OppﬁS%%DEADﬁ?&NﬁZﬁ 1 %T’(]Ctyﬂh?gr)l hnk?d?begA % 111 %‘|

[00119A R6ALKnpREEs RSB il @8] prepasedHSIRS Compandsas thy PHawing

stmctu%\;h%esrr:stgﬁné%&?%%q; with hydrazine to yield the conpound

R1o

=X A
[ l 30
S
/\
R44 n2

wheren2is 0, 1, or 2. Example 2 giveé further details of the transformation of
compounds of the form 30 into compounds of formula II. The starting materials
embraced by 30 are widely available; for example, for n2=0, the compounds 1-indanone,
4-methyl-1-indanone, 6-methyl-1-indanone, 4-hydroxy-1-indanone, 5-hydroxy-1-
indanone, 5-fluoro-1-indanone, 5,7-dimethyl-1-indanone, 5,6-dimethyl-1-indanone, 5-
methoxy-1-indanone, 4-methoxy-1-indanone, 6-methoxy-1-indanone, 4-hydroxy-7-
methyl-1-indanone, 5-chloro-1-indanone, 5,7-dimethoxy-1 -indanone, 4,5-dimethoxy-1-
indanone, 5,6-dimethoxy-1-indanone, 5-bromo-1-indanone, and 4-bromo-6,7-dimethoxy-
1-indanone are commercially availabie from Aldrich Chemical Company (Sigma-
Aldrich, St. Louis, Missouri). Syntheses of substituted 1-indanones (which syntheses
either produce precursors of form 30, or which can be modified to produce precursors of
form 30) are also described in U.S. Patent Nos. 4,016,281, 4,291,050, 5,329,049,
6,157,761, 6,492,539, and 6,548,710.

[00113] For n2=1, alpha-tetralone (3,4-dihydro-1(2H)-naphthalenone), 7-methyl-
3 4-dihydro-1(2H)-naphthalenone, 6-methyl-3,4-dihydro-1(2H)-naphthalenone, 6-
hydroxy-1-tetralone (6-hydroxy-3,4-dihydro-1(2H)-naphthalenone), 5-hydroxy-1-
tetralone (5-hydroxy-3,4-dihydro-1(2H)-naphthalenone), 5,7-dimethyl-1-tetralone (5,7-
dimethyl-3,4-dihydro-1(2H)-naphthalenone), 6,7-dimethyl-3,4-dibydro-1(2H)-
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[ B
\ hydrazine N NH2 ROA ROA R6ALK YR6ALK O Dy ROB R9
pa-g58577 55 WO 2005/ 082343 PCT/ US2005/ 005901 [001091
wahowsroszt4dvel y, the al kene noi ety can be chl or Paatusenos@s901
N Cl2/CH2CI 2 CQ ~?, YRGALK ROA 0 ROB C1 O \ YN R9A C1

V i ap then

ptbhe 5751 B R LARIED TOR LRGP ALER O ion

(7-mafhoret hH By droX (2HE)- Mp‘hfhal%%Une) S-methoxy-1 -tetral opte (5—m%th8x¥ -3,4-
1 i az qlf ycl Q[ 5. 4. 0] undec- 7- ene) escr |

dlhyd%}& E)g%#grlaﬁpﬁt a One)L@@Ef%]@fé‘iY‘b‘tetlﬁlloneEéynCtHDXY—PdtdlhmtﬂHmH)

napht%le&fg?j@lgleegfoﬁg%ami%l 3 éé‘%}%%g‘ 1 S%fm ?fﬁ)élg ,e§751gmethoxy-

1- tetr@lon@@ﬁdsnanoma 4aahydrt>ql(myx@qahwa1éi@aeptaﬁ&s Igo(prrfegp % 94
he desired conpounds of
dlhyd}ggglk&&ﬁ@ap thalsponscarg comgsrcially avallable from Aldnch Syntheses of

substituted 1-tetralones (which syntheses either produce precursors of form 30, or which
can be modified to produce precursors of form 30) are also described in U.S. Patent
Nos. 3,833,726, 4,016,281, 4,603,221, 5,208,246, 6,157,761, and Australian Patent

No. AU 527232 (corresponding to Australian Patent Application No. AU 56291/80).
[00114] For n2=2, 1-benzosuberone (6,7,8,9-tetrahydro—5H—benzo[a]cyclohepten-
5-one), 8-fluoro-1-benzosuberone (3—ﬂuor0—6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-
5-one), 2-hydroxy—3—methoxy—6,7,8,9—tetrahydro—5H-benzo[a]cyclohepten—S-one, and
1,2~dimethoxy—6,7’,8,9-tefrahydro-5H—benzo[a]cyclohepten—S-one are commercially
available from Aldrich. Syntheses of substituted 1-benzosuberones (which syntheses
either produce precursors of form 30, or which can be modified to produce precursors of
form 30) are also described in U.S. Patent No. 6,157,761, Japanese Patent Publications
2000/007606 A and 2000/007607 A, and in Zhang et al., Synthetic Communications
(1999), 29(16), 2903-2913.

General procedures for the preparation of compounds of formula IIT
[00115] Compounds of formula III can be prepared by the following procedure.
An o-phenyl alkyl alcohol 37 is treated with CBr4/PPh; in CH,Cly. The bromide 38 can
be isolated via column chromato graphy. The dry bromide 38 is then added to a mixture

of magnesium metal in ether to prepare an w-alkyl magnesium bromide 39.
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A | N2 and I \' | NH2 ROA ROA 1 11 i \/ RGALK

\\/ R6ALK ROB ROB pa-958577 56 WO 2005/ 082343
wOeeHsW821a85/ 005901 [ 00111] A specific exanpl erof/ushm®s/005901

synthesis of a conpound of formula 1-f is described

in Exanple | B. General procedures for the preparation

of co 4ﬁrﬂﬂl a ¢aBra/POREL12] Conpounds of

for, re prepar ed—ustrg—eenpounds of the

foI miagé{ tructure as starting material: 0 RIO 30
n2 n2 a7rs 0, 1, or 2. Exanple 2 gives further

det ails of ®me transfor rmtl on of conpounds of the,
form 30 into conpounds of forrmula H The starting
materials enbraced by 30 are widely available; for

exanpl fo RnZG%BBWhe conpounds 1-i ng Bwﬁe%/MgBr

4- met fpyl i nda e, O6-hmgdtieyl - | -1 ndanone, n

4Rwya—oxy; -i ndanone, '5—hydrbxy Pf%gzgggg:e,
-indgnone, 5,7-dinethyl-1I-1i none,sg

5,6-dinEtHyh-I-indanone, 5- met hoxy- | -i fdanone,

4- met hoxy- | -i ndanone, 6-net hoxy-| -i ndanone,

4- hydr oxy-7- methyl -1-indanone, 5-chloro-I|-indanone,

5 7-di met hoxy- I-|ndanone 4, 5-di met hoxy-1 - indanone

6- di net hoxy-1 -i ndan 5-hr - | -1 ndanone
(0011 ﬁ] br on®? @el?eréﬁe FETRERYA fpﬂﬂ‘gﬁ gﬂg"'hﬁfee& &ﬁﬁﬁﬁ@ |C8ma§71mg ring

isa2 %I\@H d?(g lhe_[é Loul gté ﬁéss ouri I?E‘!gb’Sy nﬁ@gyéls&o m bromide 39

is use® BR&dtIytid tiednekt ktopl anmaeswithiv- @hrlmythbhpbﬁ&myrrehcﬂdr&MO (ethyl-3-
produce precursaors:of form 30,

or %r‘F] g
oxo-1rpyrofifiegcarbori deh et B aME R tsagpent of] pg@%?uca L v HOH to
remov%qgégirgﬁghéﬂ/ ot arfPHER withARdrsbhfiR #filto dnédie #29,5-

dihydro-1H-pyrrole group-containing compound 42 of formula ITl, as described in Lee,
Y. et al., J. Am. Chem. Soc. (2002) 124:12135-12143.

0
R14 MgBr
R | N \H/
127
~
k\w%\ 29 ==<ii:]
R13
R —_L/T
127
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6, 157, 761, 6,492,539, and 6, 548, 710. [00113] For n2=1,

al pha-tetral one (3, 4-di hydro-1(2H)-napht hal enone),
w@-2005t083d43 3, 4- di hydro-1 (2H) - napht hal enone,  PCT/US2005/005901

6- met hyl - 3, 4- di hydr o- 1( 2H) - napht hal enone, 6-

hydr oxy-1-tetral one

(6- hydr oxy- 3, 4-di hydr o- 1( 2H) - napht hal enone),; -
5- hydroxy-1- tetral one N
(5- hydr oxy- 3, 4- di hydro-1(2 Rag ney.,

n

5, 7-dimgthyl -1 -tetral qpe_ (b, 7-
di met hyl - 3, 4- di hydr o- It*2H) i napht/hal enone) ,
6, 7- di met hyl - 3, 4- di hydr o- 1( \\pa 958527 57 WO
2005/ 082343 PCT/U82005/005901 Rapht hal enone,
5, 8-di net hyl - 3, 4- di hydr o- 1( 2H) - napht hal enone,
7-met hoxy-| -tetral one
[00117]7- net Roeynaatacampgerds-of fomyuln Hp e the @ﬁg)gen containing ring

- |
i 1 oy R B r R R g e maspgpmgpice
39 is dséd HﬁE&%ﬁ‘tﬁ% fexdl lstepf S feaat(\allrﬂ N—B@@BIﬂﬂﬁérﬁlﬁQﬁﬁBZ (3-0x0-

hoxy- 5- net hyl - 3, 4- di hydr o- 1( 2H) - napht hal enone,
plperlﬁne—-ldcpeaﬂmmyhg peid 1e1t—bt1frybp:§p;a, with subsequent treatment of the product 53

with t§fudig R LAY sy et ule & otk PR Bl 600G ke 18000

gener£6 PN Z,B @Lﬂeya@dmﬂy@m@ drogireAltainirgconfponht 64 e$ fcnfnula 111, as
substituted 1-tetral ones éﬂ i ch syntheses ei t he

descrlbﬂbmlié@ﬂm &etirkdrigorgs &5 ierh Geem dretinkh OR) 9 i - %’é’f de Costa,

fi o p r
ool 5041 RES BP0 33 S POl g v.o
MWJ.AnﬁQ&w&ZSoo&Q@@BJ24ﬁ215515P4ﬂ61, and Australian Patent
No. AU 527232 (corresponding to Australian Patent
Application No. AU 56291/80). [00114] For n2=2, 1
- benzosuber one

(6,7,8,9-ﬁ§trah @ % SFLbenzo[a]cycLzﬁizieﬁn* l_Pne)
erone

I.\,‘lz_(__fluo 0- 6 9- tetrahy ycC pten-

5-4lone
4\y@F%\Qxy 3- net hoxy-6, 7, 8, 9-t et r ahydr o- 5H kenzo[ a] cycl
ohept erRf3- on¥, and

1, 2- di net hoxy-6, 7', 8, 9-t et rahydr o- SH- lpggazo[ a] cycl ohept

en-5-one are conner0|ally avai |l abl g/from Al dri ch.

Synt heses of substituted 1- ones (which

syntheses either roduq@Mp f form 30, or
—which cah be no ' op precursors of form

30) are al sg, ' atent No. 6,157, 761,

Japanese PatentlE%E/k atlons 2000/007606 A and

2000/ 007607 A, an Zhang gt al ., Synthetic

Communi cations (19993 29(16), 2903-2913. Genera

procedures for the preparation of conpounds of fqrmula

[11 [00115] Conpounds of formula Il can be/pr

by the foll owi ng procedure.

R
\ 14
> > Rm——l "
] ”\/
—
~

R13 54

H
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An co-phenyl al kyl alcohol 37 is treated with

CBr4/PPh3 in CH2A 2. The brom de 38 can be isol ated
WwWOi2005082348mM chr omat ogr aphy. The dry brom de 38PCs/USh®8/005901

added to a m xture of magnesiumnetal in ether to

(00118)5y 505K TBE 3 s PETURE) BOBOAC Il TP BH RS 2

1ntrodﬁbe I%Z an«@&%lg%ﬁ 51 iR 4MBICHS -Mpebhercn arg‘)é}?fm}n Rl L |
Rﬁs [00116] To generate conpoun s of

fo la Il where the nitrogen containing ring is a
2, q i hydro-1Hpyrrole ring (THgenbered ring), the

is used directly in the
Xy) - PHyrrolidone

hydfochloric acid to generate the 2,5
di hgHg o- | H-pyrrol e group-containi ng conpound 42 of
formula Ill, as described in Lee, Y. et al. .

Chen1 Soc. (2002) 124:12135-12143. 0 R14 NgBr \ R12

_-/+O/N(IIHS===U39W R14

&
::I:::::(//\\\// O::I:::::r//\\\//A\\
[00119] Other starting materials commercially available for synthesis include 2-

phenoxyethanol, 2-(3-methylphenoxy)ethanol, 2-(4-methylphenoxy)ethanol, 2-(2-
isopropylphenoxy)ethanol, 2-(4-methoxyphenoxy)ethanol, 2-(4-(tert-butyl)-phenoxy)-
ethanol, a,4-dichloroanisole, 2-chloroethyl phenyl sulfide ([(2-
chloroethyl)sulfanyl]benzene), and 1-chloro-4-[(2-chloroethyl)sulfanyl]benzene, which
are available from Aldrich Chemical Company, St. Louis, Missouri.

| [00120] Lee Y. et al., J. Am. Chem. Soc. (2002) 124, 12135-12143 describes a
general chemical synthesis which can be adapted to prepare compounds of formula III
(see Scheme 5 of Lee et al.). Wu, Y. et al., J. Med. Chem. (1962) 5:752-769 describes a
general chemical synthesis for precursors to certain of the nitrogen heterocycle portion of

the compounds of formula IIL.
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n" R12 C" 41 R13 pa-958577 59 WO 2005/ 082343

PCT/ US2005/ 005901 NH R14 n R12 / 42 R13 [001171 To
waqgemsriata3 conpounds of forrmula 111 where the nPCTMG205/005901

containing ring is a1,2,3,6-tetrahydropyridine ring

6- d b  d 9
oon2f " TR RSP h I AR TRERESLAD YO e 33
follow’ithﬁ’[%Cé’d'lﬂésperl di none 52 (3- oxo-

pi peridine-l-carboxylic acid tert-butyl ester), wth
[001 ZZ;]U bs quem3bt T dapyreaie isofsed hethgstaglieg meBrialy The pyrrole nitrogen

s protspie i Bragent B aerars bRy e ¥ P = theT

1,2,3,6-tetrahydropyr|d roup- cont ai ni ng conpound
54 of formula Ill, as bed in Kehler, J. et al.
/ | orgbeﬁzetdbmlfo@lyhm (\L999) 9, 811- 814 de

Co§ a, chldpid@enguez, C. € , J. Med. Chem (1992),
35 43 | ar Nashion to Lee, Y. et al.
Am Chem Soc. (2002) [124:12385-12143. O CH3 Y

14MgBr CH3  RL2 n + NOJ 39 Boc HO N R4
2 n 53
[00123] The 1-phenylsulfonylpyrrole is then reacted with substituted or

unsubstituted phenylacetic acid (n3a = 1) or substituted or unsubstituted phenylpropionic

acid (n3a = 2) which has been previously reacted with thionyl chloride, then aluminum

chloride:
o =
‘|—“R12
[\ O
N —— / \ n3a Ris
028| N
os
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R13 NH R14 R12 n R13 54 pa-958577 60 WD 2005/ 082343
PCT/ US2005/ 005901 [00118] Exanples of commercially

wavaisioatd4e al cohol s, which can be used to i ntPOTWS2005/005901
R12 and R13 groups of the form-CH3, -CH3, and -d,

0012 S0 B8 o L8 o X el oSSl o e STt BT
pyrrolﬁiea%rblhﬂ‘ Q. gT‘BSf@édcﬁbﬁ wWiREoBIE é}LaJan@:‘éﬁydrﬁfél if TR

hesi s i ncl ude 2- phenoxyet hanol

y%ethanol, 2-(2-
$ hanol , 2-(4-nmet hoxyphenoxy) g
|') - phenoxy) - et hanol,

2-chl or oet hyl pheny
chIoroethyl)sulfanyl]benzene)

[00125] Finally, the phenylsulfonyl group is removed (for example, by reaction
with sodium and anthracene in THF) to yield compounds of formula III where Ry, is

CHZ .

=
| R12
— X 7
n3a R1 3 ___|__R
J 12
N N
T n3a Rq3
bS —
o™ . N
H
[00126] Examples of preparation of compounds of formula IiI by this method are
given in Example 31 below.
[00127] For n3b =2, the following procedure can be used when Ry4 = O. The N-

protected (e.g. carbobenzyloxy, Boc, etc.) ethyl ester of beta-alanine is reacted with the

ethyl ester of acrylic acid to yield N-protected 4-oxo-piperidine carboxylic acid ethyl
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[00120] Lee Y. et al., J. Am Chem Soc. (2002) 124,
12135- 12143 descri bes a general chem cal synthesis
wohbashszas be adapted to prepare conmpounds of PoTmSk@s/005901
1l (see Schenme 5 of Lee et al.). Wi, Y. et al., J.
ester. Med. Chem (1962) 5:752-769 describes a genera
chem cal synthesis for precursors to certain of the
nitrogen heterocycle fortion of 0
formula Ihl. pa-958577 61 WO 20
B%%nula [

PCT/ US200/5/ 00590 0 & Co
where R144js CH2_can al Q,E)e reparied by
P | | owhg pragedur esNﬁk’fOHZ] For n3b = 1, pyrrole is

ised as the starting erial. pyrrol e nitrogen
Is protected, for exanple with the phenyl sul fonyl
group as follows. benzenesul fon /' \' chloride N NH
02S [00123] The 1-phenyl sul fényl pyrrole is then
[00128act edheidtdxosdtbsgi lstthﬂrﬁ@d@ied 6lgs whgit Jotilin€Borohydride, to give
phenyl acetic acjd 3a = 1) or substituted or
the Nwﬂf@@ﬂd@@ Hhydexyphendi ﬁﬁafﬁpéﬂﬂ%am%ﬁha ¢St%a = 2) which
has been previously reacted with thionyl chloride,
um num chloride: \ \J R 3@ RL3 025 N\ S

e car bmﬂgroup IS

up is converted to

| !
P | p
[00129] The alcohol is then activated and elimination occurs to give the 1,2,3,6-

tetrahydropyridine-3-carboxylic acid ethyl ester derivative. Mesyl chloride/pyridine or
tosyl chloride/pyridine, followed by basic treatment, can be used for this step.

OH O 0]
OEt 1) ‘MsCl/pyrldme‘ AN OEt
'2) base
N N
| |
P P
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R12 n3a RI3\\O1 n3a 3 N 02S N O2S [00125]
Finally, the phenyl sul fonyl group is renoved (for
wexenspszs43by reaction wth sodi um and ant hr acea@usmo5/005901
THF) to yield conpounds of fornmula Il where R14 is
[0013QH2: RTRe ethyhesRtrds REA reducsl,/for exgunpid, 3vitiNlith@ul alushinum
.100126] Exanpl es of preparation of conpounds of
hydrigeor ula 111 by this nethod are given in Exanple 31
bel ow,. [ 00127] For n3b = 2, the follow ng procedure
e used when R14 = 0. The N- protected (e.qg.
car bolyenzyl oxy, Boc, etc.) | ester of beta-al anine
aCtggwi t h thiAlkbt hyl Mlic acid to
| d N prot ected—4-—ox6-»pi e carboxylic acid
pa- 958577 63 WD 2005/ 082343 PCT/ US2005/ 005901
gSter. OOO O~ OFE OE "R'NOEt Nail HNJ[001281
[The 4-oxo group is then reducdd, e.g., with sodium
Borohydride, to give the N pPotected
4- hydr oxypi peri di ne carboxylic acid ethyl' ester.

[00131] A phenolic compound of the general form:

X
l —TRq2

E
R13

HO

b

can then be coupled with the N-protected 3-hydroxymethyl-1,2,5,6-tetrahydropyridine
e.g. by using diisopropyl diazodicarboxylate and triphenylphosphine as follows:

N OH
DIAD, PPh; = I
N g N \_)I— Riz
ll: \ \ (o] R13
' ) R12
% N
Ho X |
R13 P
[00132] Finally, the N-protecting group is removed to yield the compounds of
formula III where n3b =2 and R14 = O.
= |
_‘R12 ’ /

R12

hE
Ry —— AN o \\\\<”
SR
N
‘ H
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OOOHO CeEt NaBH4 Ot N N P [001291 The al cohol is
then activated and elimnation occurs to give
woOhedshs2343, 6- tetrahydropyridi ne-3-carboxylic aCcTas2005/005901

et hyl ester- derivati-ve. Mesyl chloride/pyridine or

tosyl chloride/pyridine, followed by basic treatnent,

c be ;used for this ste

R aherl S Pre B qricese! SBoigls ABgmde B vo
00133905/ 0833 tHﬁIérHﬁ»?e%%%ﬁ@ 22£t99&&%c& bhy! ester
[ |2 t hen rQ%Uced for “exanpl e @i gﬁ?ﬁﬁuﬁlnum
CF3(@ry/d)Gstlle) ard l@ﬁzylunﬂmmmetlﬂﬂke@aw(l Nlnnﬂuo{o@mbam}yl,tx-

A T TN B O ) E R

St. L&H@M@mwewhabre%ax%uén Brighc @Hw@f&@éﬁhbéylfzebutaﬁo& by

u3|n% di i sopropyl di azodi carboxyl ate and

(CF3(CAQ) R HpBdEp ks descritedfinUSoH838,598 and EP 282391, Other phenyl

trifluoromethyl ketones, benzyl trifluoromethyl ketones, and related compounds can be
prepared using the methods disclosed in EP 298478 and in the publications Kawase et al.,
International Journal of Antimicrobial Agents (2001), 18(2), 161-165, Kesavan et al.,
Tetrahedron Letters (2000), 41(18), 3327-3330, Linderman et al., Tetrahedron Letters
(1987), 28(37), 4259-62, Creary, X., Journal of Organic Chemistry (1987), 52(22), 5026-
30, and Herkes et al., Journal of Organic Chemistry (1967), 32(5), 1311-18. A Wittig
reaction is used to transform the ketone into an acrylate ester, such as 3-phenyl-4,4,4-
trifluoro-but-2-enoic acid ethyl ester or 3-benzyl-4,4,4-trifluoro-but-2-enoic acid ethyl
ester. DIBAL or another suitable reducing agent is used to convert the ester into an
alcohol, and then a Mitsunobu reaction is used to convert the alcohol into an amine. The
amine is deprotected with hydrazine to yield the desired product.

[00134] - A synthesis of a specific compound (3-benzyl-4,4,4-trifluoro-but-2-

enylamine) embraced by formula IV is provided in Example 3.

General procedures for the preparation of compounds of formula V
[00135] Compounds of formula V are synthesized by the following general
procedure. Example 3A illustrates the synthesis of a specific compound (a-
difluoromethylphenylalanine) embraced by general formula V.
[00136] The first two steps are adapted from the procedure for the synthesis of p-
benzoyl-L-phenylalanine described in Kauer et al., J. Biol. Chem. 261(23):10695-700
(1986). The appropriate o-bromo-w-phenyl alkyl starting material, of the form
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OHDAD, PPh3 1 RI2 OR13 f J RI2 NHO~\ RI3 P
[00132] Finally, the N-protecting group is renoved to
weizadshsedae conpounds of fornmula 111 where n3bPeR/uam®s/005901
R14=0. R12 \.O\ R12 O-J R13 \ RI3 NN H
paR258577 65 WD 2005/ 082343 PCT/ US2005/ 005901 ......
Br -« - . General procedures for the

prl}éa 'on : conmpounds of fornmula IV [00133] Phenyl
[

triffl uorjonet hyﬁ ketone (2,2,2-trifluoroacet ophenone,
CF3Z=8y C6H5) and benzyl trifl uor onet hyl ketone (1,
1, -trifluoro-3 -phenyl -2- propanone,
CF3[=0) CH2C6H5) are commercially available (e.qg.,
Al drich Chemcal Co., St. Louis, Mssouri). The
preparation of 1,1, 1-trifluoro-4-phenyl-2-butanone
is readtéebWitETEY @@ laééiarﬁﬁl%@ dnecktdts ¢I,CORBE H
' Eg:28239169ﬂ?r?% ﬁ@ trlj; uororret@?f ketor%g(g@q)@wcZ >
(Aldrighhungder basig mpdrtmaﬁétt«h yield&lem@scte%nﬂem@ﬂwﬁ@d conpounds
can be prepared usi nqc:; t he nmet hods disclosed in EP
29R478 and in th Heations Kawase et al .,

n5 COOCH,CH;

[00137] The protected intermediate is refluxed in aqueous HCI (mixtures of water,
dioxane, and HCI can be used if necessary to solubilize the compound) to give the

" racemic mixture of

Ry2 NH»
\
[ n5 COOH
P
Ra1
[00138] If desired, resolution of the enantiomers is readily achieved by acetylation

of the racemic mixture, followed by enzymatic cleavage of the acetyl group from the L-
amino acids by acylase enzyme. Separation of the acetylated D-amino acid from the
unacetylated L-amino acid can be done using acid extraction of the L-amino acid; the
acetyl group can then be removed from the D-amino acid by reflux in aqueous HC1 or
water/dioxane/HCI. .

[00139] The amino acid is then esterified with an alcohol of the formula R,30H by
methods well-known in the art (see, e.g., Bodanszky and Bodanszky, The Practice of
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I nternational Journal of Antimcrobial Agents (2001),
18(2), 161-165, Kesavan et al., Tetrahedron Letters
wO02030823441(18), 3327-3330, Lindernman et al., PCT/US2005/005901

Tetrahedron Letters (1987), 28(37), 4259-62, Creary,

PeptidX Synthesis stw Cﬂorﬂ Spuinger Creelag, Sito8Y, 4t1A8F 35, dnd (oRR) estofifiGation

nd . Her t al, Journal of Organic Chem stry

Proced(uI@G%Fm}??ﬂ(t grei §?§4‘Té e BORPYNdy  reaction is used to
transformthe ketone into an acrylate ester, such as
3-phenyl -4,4,4- trifluoro-but-2-enoic acid ethyl ester
or_3- benzyl 4 4, 4-§4.) fl uoro-but-2-enoic acid ethyl
esR2r. DI BAL or other suitable reduci ng agent is

he ester into an alcohol, and then a

M tflsuno Is0ftdSrUsed to convert the al cohol into

] am ne |7§ deprotected wth hydrazine to

e desired product. [00134] A synthesis of a

spegi fic conmpound (3-benzyl-4,4,4-trifluoro-but-2-

enyl?Ami ne) enbraced by fornula Y is provided in

Exanpl e 3. General procedures for the preparation of

compounds of fornula V [00135] Corrpounds of formula V

o014 2 Y EhaSEHFREL I ip T ithertl iR 7R e B R e

with f@m;muad (a- difl uoronethyl phenyl al ani ne) enbraced by
general formula V. [00136] The first two steps are
aq@Bt ed from t héiNor-@tiedure for the synthesis of p-
oyl - L- phepyl/al ani ne descri bed in Kauer et al., J.
BI 3):10695-700 (1986). The approprlate
a- Eom-co-pheﬂleQﬂﬁeyl starting material, of the form
pa- 7 66 WD 2005/082343 PCT/ US2005/ 005901 R22 \
Br /n R21 is reacted with the conpound et hyl
ac®eani docyanoacet at e, CH3CONHCH( CN) CO2C2H5 (Al dri ch)
under basic conditions to yi'eld the protected
[00141]nt er nEHe At rYPIMNHDE thédNeadtbd WREHSPHdrus oxychloride in

the presence of triethylamine in dichloromethane to form the isocyano intermediate

Ryp N=C

[ n5 COORg23
g |

Ra1

[00142] The isocyano intermediate is added to sodium hydride, followed by the

addition of chlorodifluoromethane gas, to give a compound of the form

+ -
N=C
Ra2
AN ) CHF,
[ n5 COORy;
=
R4
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R21 [00137] The protected internediate is refluxed in
aqueous HCO (m xtures of water, dioxane, and HO can
woeowswszB43f necessary to solubilize the conpourd)/usenos/005901
give the racemc mxture of R22 NH2 n5 COOH R21
[00138] If desired, resolution of- the enantioners is
eadi | [ lat
[WH4%L Fnﬁﬁgf%ﬂﬁgdp%y é§g§#§3?gﬂg?ggﬁgg§ of ?%é acety
dﬁhmgmmmmdhnnnmhhddbﬂvanmno aci ds by acyl ase enzyne.
Separation of the acetylated D-am no acid fromthe
unacetyl ated L-MHno acid can be done using acid
ext?action of the L- an1no acid; the acetyl group can
Fehe D-ani no acid by reflux in
aquieous |HC ‘o o, di oxane/ HCl . [00139] The am no
acild ;i sJt hen esterlfled wi th an al cohol of the formula
nmet hods wel | -known in the art (see, e.g.,
Boaggnszky and Bodanszky, The Practice of. pa-958577 67
WD 2005/ 082343 PCT/ US2005/ 005901 Pepti de Synt hesi s,
New York: Springer Verlag, 1984, at page 35, and ot her
esterification procedures described therein), to give
t he conpound R22 NH2 n5 COOR23 R21 [00140] The

N-f or deriva is then f rned by r ux t he
R oo i RRPATET Ra Al R Dol ARCRGA T
[00144JOORY3 Rk RAL %noﬁl%tlhhéﬁrrﬂ{éubgﬁfu't ¥fe beidt GRacted

reacted w th phosphorus oxychloride in he presence
with aghiarnime sppbund aefollowdi chl or onet hane to formthe
i socyano internediate

to yield compounds of formula VI.
[00145] When either R34 and/or Rss are hydrogen, the nitrogen bearing the R34 and

Rss groups in the diamine reactant will often be sterically hindered by the Rs; and Ra;

groups, and the nitrogen bearing the R3; group will react with the styrene oxide to yield
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+ - RR2 NC X n5 COOR23 R21 [00142] The isocyano

internmedi ate i s added to sodi um hydride, followed by
woheos/azdadt i on of chl orodi fl uoronet hane gas, t®CgiU$e008/005901

conpound of the.-form+ - NC R22 CHF2 n5 COOR23 R21

the depire®@mBBITR. GRLVBItAGHHOSARAB e RETAIITRH QDI R59Ad! suffQaHB1L
i nal | reflux in dry HCL in et her)

F , HC .0., 2N |
stericaélmgd%%waensemefthwmmmvnégrglaﬁ%hfomgeg%p braringdbe Far guPpP
) E - - d f
st S, O Py (2 PR R B o

protedtétiswiils histitdbdelproteriag ghsipi (b1gl, e Bt catbshunsbdt ¥, Wk ether nitrogen

styrene oxide is reacted. with a di am ne_conpound as )
protectigp |2RHPs) iRaueend rqaghomrarthe nitfegeRBaarng thy Rapgnd g zreeps with

styrene oxide. For example, in the diamine reactant, R34 can be the t-Boc protecting
group and R3s can be a hydrogen atom. The Boc group can be removed in a later step to
yield R34 = H in the product.

[00146] Both S- and R-enantiomers of styrene oxide are commercially available,
and a variety of substituted styrene oxides (phenyl-substituted 2-phenyloxiranes) are also
commercially available. Substituted styrene oxides can also be synthesized by various
methods; see, e.g., U.S. Patent Nos. 5,756,862 and 5,981,807. One convenient route to
substituted styrene oxide is by epoxidation of substituted styrenes with a percarboxylic
acid (e.g., peroxyacetic acid) as described in U.S. Patent No. 3,930,835. Substituted
styrenes are widely available commercially. .

[00147] The second reactant, an o-amino-di-®-substituted-w-amino alkane
derivative, is also readily available commercially. Unsubstituted 1,2-diaminoethane, 1,3-
diaminopropane, , 1,4-diaminobutane, etc., are well-known diamines. Substituted
compounds, such as N,N-diethyl-1,3-propanediamine, are available from suppliers such
as Aldrich Chemical Company. o~amino-di-o-substituted-w-amino alkane dérivatives
can also be prepared by procedures such as those described in U.S. Patent No. 4,902,831
or Japanese patent publication JP 8-27072 (published January 30, 1996).

[00148] A specific example of a synthesis of a compound (2-(2-Amino-2-methyl-
propylamino)-1-phenyl-ethanol) falling within general formula V1 is given below in

Example 3B.

General procedures for the preparation of compounds of formula VII
[00149] Compounds of formula VII can be prepared by the following procedures.
Specific examples of syntheses of compounds falling within general formula VII are

given below in Examples 3C, 3D, and 3E.
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R36 OH R31 R32 R33 N3 R34 n3 " R37 R35 VI to yield
conpounds of fornula VI. [00145] Wen either R34

wanwsms2335 are hydrogen, the nitrogen beari ngPCnaISR®4/005901
and R35 groups-in-the diamne reactant will often be

[0015@Ler i cqiyb&amyﬁﬂﬁga%dlsbﬁnw%ﬁﬁalﬁpﬁacmas thg lsQkidSs maRial. 3-

e nitrogen bearin oup will react with the

pheny} prapegnac agil Géfdmngna@n@l ac@bal%‘g@hem}é buiypcagebire geussrcially
o RAIREER A RS, B SR | B BB oy

alkan&ib fa&'d§ h@Hvlaﬂau@ f6hl G1Béd uttef dRh Rk chiocisivileyhihabis @Rl Y
imarily the nitrogen bearing the R31 group
Ar(CHgégg(i)

H) and AT CELGO8), shctreAr tsmbﬁtﬁétedlcﬁmgmtltuted
aromagl%%[ﬁ?‘%pgbﬁ %scé?sgﬁé%pd%?g@gﬁg ?& Z%@l beBogr otected with

[0015¢RT DODEMEGXRL, 100 @ Bhee JohipoRS@ canHePhreRit1Gofil Y BSktisPof 2
bt*n:)@gevent reacti on of the nitrogen bearing the R34 and
supstl

&l pfreaap Rty ordhigplesye! (hicad mesEptaNips & S) iand eme
—broﬁlqo%ﬂ%l{]a%c éx‘éggg A apre.%;gﬁ SﬁﬂaB?I 5%%%&%8&1@5 @%ﬁﬁét@g

rogen a group

-pheﬁaﬂyeb@hﬁt@dm@dr (bfphanjfl@dlﬂnysticﬁ@ dr® coniegted tdpdireotlesonding
product. [00146] Both S- and R-enantioners of

methYsl, @gﬁfﬂ@n @WE@%?P@%WC%MC&PW%Y%W@ acidyXg=Q) are also
avaﬂa%%rfrcﬁhyAl@IfL v u&&&lﬁ& 1 gmﬁ[)ﬁ(ﬂ NGn 8% gﬁ?esmed bg reactlng thiophenol

henyl - sUbSti T ut OX|ran are
(phenglamerenstaa) wigh mvakﬂrahﬂoalka‘ﬁuhsacnd (K%St) cﬁtbwrrezit&m(g)phdﬁﬂ vidnan
see,

al sg be syn& hesize variou ds g.
o-bropgoglkgngicinid (50) @%pg%c Us§ ta5 g@qactlgq@f the thiolphenol
orph&%ﬂ%ﬁgéﬁ@& b&%ﬁ&%l RoicSifgl i tut ed Styr.e”e oxide is by

epoxi dat1 on stituted styrenes with a
[0015REr car Hbx y-plenybadkl dcal @r o-plnoxyadkgdtactl acd-ghheagdsulfanylalkyl
cribed in U S Patent No.. 3,930,835. Substituted
acid) @tffffteq’?égeré‘?déo\hﬁs&8?951’899‘913%?“@%@6%?’3? gﬁv efteroqa@%e
) 2 t -
reducd ' 58 QAL ABOM o Bl the conesponding gldchyde, The aldchydo s
reacte'dSm&i & Origeadirtageamtai diedirealcatrare Miltsahblyu cduditidastard wdeddo

- dj am noet han di.am nop ane,
converit e aicahsliio pRb A mli@t @emvas}'% T o3l gt i thzsobtained

after o9 inlethe Rtbrotecting group.

General procedures for the preparation of compounds of formula VIII

[00153] The following procedure, adapted from International Patent Application
WO 02/38153, }is used. A solution of histamine dihydrochloride (100 mmol), NaOH (250
mmol), and aldehyde Rgo-CHO (250 mmol) in water (100 ml)/MeOH (450 ml) is refluxed
for 24h, then cooled to room temperature. The reaction mixture is then cooled in an ice
bath. To this cooled solution is added concentrated HCI solution to make the pH<1. The
mixture is concentrated in vacuo. The residue is then dried in vacuo. The resulting oil is
triturated with MeOH (3 x 50 ml) and filtered. The filtrate is concentrated in vacuo and

dried under high vacuum. The residue is recrystallized from i-PrOH to give
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conmpounds, such as N, N-di ethyl -1, 3-propanedi am ne, are
avai |l abl e from suppliers such as Aldrich Chem ca
wWQaan@Ea8y343 a- am no-di - ¢) - substi t ut ed- co- am no aPEas2005/005901
derivatives can also be prepared by procedures such
4-substiFuttagEs, eatdhydedl Hamidago[ 47t pytidiNe dikyd@ehl@aik. 2or
Japanese pat ent publlcat|on JP 8-27072 ubllsh %
substlwmfastymg@s cambeysedipouden fo mtrggues the Sincligny| SEOEY X &S

1ndma%% HES §%%§ %h&ﬁenyEQHF%ﬁxg )A?grﬁiﬁgnﬁ;?ﬁ!n genera

fornula Viyis given belowin Exanple 3B. Ceneral
procedurey for the preparation of conpounds of formula
VI | ConpoundsQof formula VII can be prepared
W ng prggégures. Speci fi c exanpl es of
cSnpoH I1ing within general fornula
N ven below in Ekanples 3C, 3D, and 3E
pa- 958577 70 WD 2005/ 082343 PCT/ US2005/ 005901 [ 00150]
Typi cal synthgses use an co-phenyl alkyl acid as the
N0/ HyyMe@Her|i al . 3- phenyl propionic acid
(hydroci nnam ¢ aci d) and 4-phenyl butyric acid are
commercially available fromAldrich Chem cal Conpany
(St. Louis,RM ssquri). A variety of co-phenyl
al kanoi c aC|ds arle avail able fromother sources. An
el ectroghe al —gynthesis of Ar(CH2COOH) and
sre Ar is a substituted or
unsubst i tlyt ed Lardfmti c group, is disclosed in U S.
Pat ent No. 4] ,061. [00151] Wien R73 is O or S, the
conmpounds can be prepared fromthe reaction of a
substituted phenol (R73 = 0) or thiophenol (phenyl
[oo1 Sﬂﬁ rcapgn) co@féﬁ%olﬂt@l of %aﬁﬂdmﬁ&d@i%ﬁiﬂe@ﬁ;‘dﬁc}ﬁ&ﬁ& drfd
the presence of or ot base.” "The products,
K,COs in CHeOHRYA atrméttls Gdditdl diopwise o splatoy bf adyil ah}y)hdam @H,Cl,.
are converted to their c%frespondln nmet h esters,

The rf(SPH@ﬁ)mltXFHI%}S shigredifer 2ch why RWW@H@H@%}%@E@PW&G ali
mlxtuggﬂs@an gﬁe@ n?@% s@éﬂttoﬂ%ﬁlél r ?g«;:/ﬁl Fol B sepfafified. | T)l‘ikaérgamc

nmpounds can be ‘synt hesi zed eacti ng thiopheno .
layer (spimd)(MgS;éh,):api filtgredv The Gltratwis lsooeentratck am ya@ioadibg residue is

dissolyed & yRbieyioq s Dbt B oL bRt B R e Pe T B 2
ml/mlﬁg{(&mmhﬂ > HaRRRNGS ad R, RIRRAh tHY Mk thiRSs 6O ith aq HCl

anol ¢ acid). [00152] The co-phenyl al kyl acid

(or
The fina)) cqpiemosty ale ijahﬁaré by exsher colupreehybmeatoistaphly 4$ikga gel, 2-10%
MeOH/CH,Cl,) or recrystallization from Et;0.

H,N
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acid) is first converted to its correspondi ng net hyl
ester. The nethyl ester can be reduced at -78C with
wORBAS2aa3 provi de t he correspondi ng al dehyde. PO®US2005/005901
al dehyde is reacted with a Gignard reagent to give
an alcohol. Mtsunobu conditions are used to convert
N hol to a phthalim de derivative. The fina

is then obtagined [afterRgenoving the N
N t ectNHg group. Genera rrgcedures for the .
Iprep rati on of conpoundsiiof formula VII1 [00153] The
f
H

ol | @wi ng procedur e, adaBted fromlInternational Patent
ApplB@htlon 02/ 38153, is used. A solution of

hi st am ne di hydrochl oride (100 nmol ), NaOH (250

nmol ), and al dehyde R80-CHO (250 nmmol) in water (100
m )/ MeOH (450 ) is refluxed for 24h, then cooled to
rogm tepperature. The reaction mixture is then cool ed
bath. To this cool ed solution is added
olution to make the pHl. The

at gReei n vacuo. The residue is then
8 resulting oil is triturated with
(3 50 m) and filtered. The filtrate is
concentraPed in vacuo and dried under high vacuum
The residue is recrystallized fromi-PrOH to give
pa- 958577 71 WD 2005/ 082343 PCT/ US2005/ 005901
4(;%@;517 prdtedled for, the Prepetdariahydeampdiaridsiof forads Be ] pyr i
ne di hydrochl oride. 2- substituted histanm nes can be

[0015§ls ed i #W@PHF@YM?%TBMQV%‘@ Ffthe Rpiograrp.ghgup ok thestorm

R”'ngﬂkﬂgﬁvtc%gﬁ% Ezté%&%ﬁg%‘bﬁ %%%Hg%g&??&ﬁ{dg E/:)|0|154]H

3- amiﬁﬁnathylp@ﬁdﬂles(ﬁlpindlﬂamhfe) tteheyyireoB-methglopysylanine,
drochl ori de. and in CH2C12/H?0 at OC is
-metg e @Bwesg* léograpwgﬁ%w?)a?e’f@@em% (oft de in cH2C12.

dimethylphenyl)methanamine, 4-fluorobenzylamine, and 1-naphthylmethylamine are

dri ed i n| vacuo

commercially available from suppliers such as Sigma-Aldrich. The Ry, group can also be
present on the starting material (e.g., when Ro; = phenyl and n9 = 1,
N-benzylmethylamine and N-benzyl-N-ethylamine can be used for Ry, = methyl and

Ro, = ethyl, respectively). Alternatively, the Rg, group can be introduced easily by using
a compound of the form Rg,-Br or Rg,-Cl for nucleophilic displacement by the NH;, group-
of the Ro; fragment when Ry, is an alkyl, or by addition-elimination or elimination-
addition reactions when Ro; is an aryl. A

[00156] Once the appropriate compound of the form Rg;-(CHjz)n9-N(Rg2)H has
been formed, the —C(=0)-CH(Ro3)-N(Ro4)(Ros) portion can be added easily by amide
bond formation. Compounds of the form HO-C(=0)-CH(Ro3)-N(Ro4)(Ros) are alpha-
amino acids, and an extraordinary variety of such compounds exist and are available from
commercial suppliers (e.g, Bachem, Peninsula Laboratories, Sigma-Aldrich, SynPep
(Dublin, CA), Calbiochem-Novabiochem, or are easily synthesized. The Ro; portion is
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The resulting m xture is stirred for 24 h while
warmng up to roomtenperature. The mxture is
wonresgBzsed i nto a separation funnel. The | ayecs/uaems/005901
separ at ed. -The-organic layer is dried (MgSO) and
the sidd ¢HaBi §the ARend adidl raati ®oilSnaba@altLbEdatifg ahdnMaasaralljhe
residue is dissolved or suspended in MeOH (3m / ol
occurihg side chdinycandhecsedley Ramd agq. IN NaOH (2 m/ mol of

arti terial) is added. I e mxture-is
10013} 241  BealT i Sieb s ok Tormnde 18 indle Ve ek nples
3F anPBG Bdl®d by either col um chromat ography (silica gel,
2-10% MeOH CH2Cl 2) or recrystallization from Et20.
[00158h- 95857 yng omblinEob Hgszspupdsoijspoek/ [E0se ohosenfrom the
<N I~ A 2] R39 + . RBON NNRB9 1 n R80
SUbse@leé%g?%tregI&bargcteagé?%os\ﬁa%ﬁcﬁ%ﬁ% preparati on of conpounds
of forrmula I X [00155] An am nonet hyl - beari ng
derivative of the RO1 group, that is, of the form
R91- CH2- NH2, can be utiliz®d as a starting material.
Conpounds such as 3-amn t hyl p%qlré:it di ne
(3-pjcal Wari pefHz benz E? IERS hyt-benzyt ani ne,
3- r@é#ﬁ%&zybenﬁayl am ne, {' -i sopr opyl phenyl ) met hanam ne,
(2, 4- di et hyl phenyl ) met hanarye, 4-fl uorobenzyl am ne,
and 1-napht hyl nethylam ne are comercially avail able
fromsuppliers such as Sigma-Al drich. The R92 group
can al so be present Qn the starting material (e.g.,
when R91 = phenyl andj¥9 =1, N-benzyl net hyl am ne and
N- benzyl - thyﬁam’ nelcan be UEAGHEGL RO2 = nethyl and
ROArHe MY g1ESP | veiNHBoc AT T ernatively, the R92
group can be introduced easily by using a conpound of
the form R92-Br or OR92-A for nucl eophilic
di spl acenent by the NH2 group

Ros
H
N IX-a
ArIHetAr/eﬁ\/ NH,
n9%a
0]

where Ar/HetAr is independently selected from aryl and heteroaryl; n9a is independently

0 or 1 (note that n9a = n9 — 1); and Ry is independently selected from H and C;-Cjg alkyl.
The compounds of formula IX-a embrace the trifluoroacetate salt (which is produced
using the scheme above), other salts, including pharmaceutically acceptable salts, and the
free amine.

[00159] The synthesis of a compound embraced by formula IX-a is given in
Example 3H below.

Methods of Use
[00160] The compounds discussed herein can be used in a variety of manners.

One such use is in treatment of inflammation, inflammatory diseases, inflammatory
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of the R91 fragment when R92 is an alkyl, or by
addition-elimnation or elimnation- addition
woeemstoszaas when R92 is an aryl. [00156] Once t RET/US2005/005901

respon@& ?ncp@‘&ﬁn( E‘ie(ﬂse ts%e as @w@eﬂﬂ(&%)d'eﬂiﬁl%v& @@Qr “Treatment

ion can easily by am de bond fornation.

of D1sé3@6§)’0 Otter ks hhhldfeonhrbifmgs@:é@ eﬂﬁl@m}wm md{))( M@g}l bmgimg

ph
I S T L ISR T A 2 e
viro S TRE Eb BB L Ao R e A R or
througGghtscreehinmabiayabi ochem or are easily synthesized. The
RO3 portion is pa-958577 73 WD 2005/ 082343

PCT/ US2005/ 005901 e e t he side
aﬂné?fto b%eg no acid, and both naturally-occurring
non atura - occurring side chains can be used

[001 6]5]3 RI3CpOpL&RE d&mﬁ%éé@sﬁlmﬁremnﬁubiﬂié@a@%nﬁ]@ém%wn and

fornmula |X are I E
e o S e AR, B O SPREE,
comp&{nﬁs Sﬁ%ﬁhs@ﬁﬂ’ %ﬂtﬂf&tlng 4hs 6f meRsHNaRE, dDigeabdty daised by or

I owi ng schene: ~NH2 + NHBoc Ar/Het Ar n9a HO R96
characmsze&lbﬂmﬂm@ncm ommumedlmrdma Thpehe coppopgsts gan beysed to

treat dlls>éés?es caused by inflammation, and can also be used to treat diseases which cause
inflammation. The compounds are used to treat mammals, preferably humans.
“Treating” a disease with the compounds discussed herein is defined as administering one
or more of the compounds discussed herein, with or without additional therapeutic
agents, in order to prevent, reduce, or eliminate either the diseas€é or one or more
symptoms of the disease, or to retard the progression of the disease or of one or more
symptoms of the disease, or to reduce the severity of the disease or of one or more
symptoms of the disease. “Therapeutic use” of the compounds discussed herein is
defined as using one or more of the compounds discussed herein to treat a disease, as
defined above. A “therapeutically effective amount” of a compound is an amount of the
! compound, which, when administered to a subject, is sufficient to prevent, reduce, or
eliminate either the disease or one or more symptoms of the disease, or to retard the
progression of the disease or of one or more symptoms of the disease, or to reduce the
severity of the disease or of one or more symptoms of the disease. A “therapeutically
effective amount” can be given in one or more administrations.
[00162] The subjects which can be treated with the compounds and methods of the
invention include vertebrates, preferably mammals, more preferably humans.
[00163] Diseases which can be treated with the compound and methods of the
invention include inflammation, inflammatory responses, inflammatory diseases and

immune disorders. It should be noted that inflammatory diseases can be caused by
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Ar/Het Ar n9a NHZ O where Ar/HetAr is independently
selected fromaryl and heteroaryl; n9a is
wonadspseradant|ly 0 or 1 (note that n9a = n9 - 1PCTAISA005/005901
- RO96 is independently selected fromH and Cl-C8 al kyl .
. The ¢ 0 = I ; :
immun s P oA RdTa oo B Bk TR G kR4 by inflampnation
and th&@fb@émotglbﬂﬂﬁhllna@drha{ddiﬁﬂhmm disordérg dhaydhepinatatesrmultancabisly by
acceptable salts, and the free amne. [00159] The
the compentissang msthasls o6 sduviatiehb PA%E@aeSayhlﬁ%F{lﬂJ‘PeatrTJﬁ&daWﬁE the
compoBn¥€ihd RemFANRhE ing)éhtt?c% ﬁ’l\é’ludWLE%fiesn&girH% tb A fEle The
conpounds discusse erein cah be used in a variety of.
sclerodi® fi@iﬁ&ing chraicnahipleseldresis)nsynoeitsieystenat inflammatory sepsis;
i nflammation, inf]lammatory diseases, .infl t .
inflamppRtoBEeTF] Fa¢HHES: SOUS) DU, HemAU o0 B mer < discasc
S a4 : ' 1aS kbed in
stherofSBREAE AP SRHE oo B RP ARy BrpdRRAEL
inflam@Xah@y cosdisiond) abthne; skidirtflanimgoSSAQdaivny red distises;topntact
and/ or VAP-1 binding activit . VAP- 1. anm ne, oxi.dase
dermatids;iliyiet ipflapgraiony g PyoUBHYP RoRitions: a%ﬁﬂ%l}?&ﬁ%b%’aags;i n
primar{'difig léﬁ‘?ho%}s; E60SRARRYAAS S SIS B he @D AY Sitis SHEShoHS liver
onventi onal “assays or high-" throughput screening
diseasasByped.didbretatanmdit cahplbiations therdof0lhepe Il Gehpiosiaator

di scussed: herein are.useful.for treating.infla tion
compligafon efeamhit s Ctsita e Mo, i of ke Rmune
complafoRhelBTTURE nfljos Rt iFarchibe. LEAHRMY REHoaIngerd] 1RO

useful for treating one or nore of a variety of

inflamti d@yskeasaudeunyg digordastiabagreeted by thapresent Inyenten isn

. or immune. di sgrders. ,.Thu he .co nd n b ed,.
muttinly sdlgOg < BLaRR L Bag e FRREPRY BuhB oo ipaer
to be tHGL B1PthE HRAENtdh DAL S IMIbEIO ndtsle sclefsisamahotaer The

conpounds’ are used to treat manmals, preferably
embodiment he inftpmaratory disgasgios émsumgidiserder & boirpriehbls the present
. di scussed herein | fd - 101 ing one or
invenfiE B ERI SRR chfndeii B feB IR, 17 O

wi t hout additional therapeutic agents, in order to

prevent, reduce, or elimnate either the disease or

oMedes ofgsdnanistration

[00164]- The compounds described for use in the present invention can be

administered to a mammalian, preferably human, subject via any route known in the art,
including, but not limited to, those disclosed herein. Methods of administration include
but are not limited to, intravenous, oral, intraarterial, intramuscular, topical, via inhalation
(e.g. as mists or sprays), via nasal mucosa, subcutaneous, transdermal, intraperitoneal,
gastrointestinal, rectal, and directly to a specific or affected organ. Oral administration is
a preferred route of administration. The compounds described for use herein can be
administered in the form of tablets, pills, powder mixtures, capsules, granules,
injectables, creams, solutions, suppositories, enemas, colonic irrigations, emulsions,
dispersions, food premixes, and in other suitable forms. The compounds can also be

administered in liposome formulations. The compounds can also be administered as
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synmptons of the disease, or to retard the progression

of the disease or of one or nore synptons of the
wdizesaszs43or to reduce the severity of the di seasasens/005901

of one or nore synptons of the disease. "Therapeutic

prodmﬁfl 8L g oG QRAUA ﬁeﬂgaﬁﬁﬁ%ﬂogﬁ{gfe@regéd sgﬁjﬁ&ﬂsq

one oun I SCuSse erein to

whichtig ﬂ@tap@u&ﬁl@r&aﬁ%otp&s AdtEfi o dleﬂtunl\vs ef admiriftetiapatd kresdd v
effective amount” of a conpound is an amount of the
theartcon‘pound whi ch, when adm nistered to a subject, is

[001 sgluf fi C'Tﬁgtcoﬁqgoﬁ{dg\é?ﬁfe prés%ﬂ%@em% m&) M@gﬁt&w heln

he di sease or one or nore synpt ons 0 | sease, Or

effective ah@uaf Withinghe %@Eé £EgE Oflablfut oheudlk s easRueB0®ngiiie oor
nore synptons of e di sease, or to reduce the

wnhmsmoet 1.0yugdfg torabouli %hayétg&odbwemhé arwithon ebewtripd pgke o

about B3 Tag kg hods HEgkt, BLEIHANY betec Boretp Galke S sBauaD ke
body ﬁg&?ﬁ@ C(t)ﬁlewét)%gesc\%cﬂe o} HERE qfa%&om bhoe NP 22‘@9%6%‘3 about

ods o i nvention inc vert
0.1 mgfkgfoedﬁbzle;ghmbnmﬂ bmgfhgriedp ved gt addlopt boimeyilss bdd3oe&glt, about -

20 ma RIS R Sl 2B SRR A o

about lsafn'lgﬁg%cﬂr WeleBE R‘J’é}ﬁﬁcﬁmdb ef{h@rp&@eﬁtr ¥velitReas8sb@Mninistered

I mmune” di sorders. It should bé noted that inflammatory
in a sidglseladp dogeanr the t«ﬁah@eld dwagepaasgwmmmrv@m@@@ed go9%8 of
PCT/ US2005/ ngﬁ I mmune di sorders, and that inmmune

two, thyict o ¥ten acconpani ed by inflanmmation, and

[oomtsﬁer ef quep Hé&‘rﬂheéﬁtfclam&%é fRmanKEch GHMBRS %S&ﬁ%ﬁﬁdﬁ@éécmbed
treated sinultaneous t he conpounds and

' heremrne cocbniantly tadmiiagwisith & cﬁn-thuspl@@m@cw’ﬂcelrmgmc parTier or a non-

toxic pBRA S| eretde BT BPRCH AR TA G o Gloclylfinp progiers
includeCloR e@shle( maghitil 136a, @Bk 943isClablebd, ipptato 56l RARS lsfa}ohes
synovitis; systemc infl anmat ory sepsis; _inflammtory

magnesee stedraie salasvegetpbln eils, noalwdiadene glyeds, sy eclidpse i s:
ps S BRerS) Sy Eia BRSBTS R it SR o

benzohff sl tcatbynae)gbldtingpstassiah karbonatk) dilidio héidarmit ciher
conditions and di seases; contact dermatitis; |liver

convepiipnallymripyed:acaeniehle Famiatte Tél@rpé\ﬁ@m%%maédwﬂ&mcan also
contaltﬂ% Etbhcsa.uxﬂl@gj %Etﬁn@s sh(%L éiﬁlilglmﬁé Spr s%i:\hﬁ‘% ; \1/ne% agents,

angitis t ol nmune angl tl's; Fcoho
and théllﬂceaséesulfﬁymm@|1adneixeh;1¢hddémot«:amqalamnlblematﬂe tide effodt; but

BRI ST R e
Form@RG4M for parenteral and nonparenteral drug delivery are known in the art and are
set forth in Remington: The Science and Practice of Pharmacy, 20th Edition, Lippincott,
Williams & Wilkins (2000). Solid forms, such as tablets, capsules and powders, can be
fabricated using conventional tableting and capsule-filling machinery, which is well
known in the art. Solid dosage forms, including tablets and capsules for oral
administration in unit dose presentation form, can contain any number of additional non-

active ingredients known to the art, including such conventional additives as excipients;
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conplications thereof; and nyocardial infarction. In

anot her enbodi nent, the inflammatory di sease or
wOonmmusre2da sorder to be treated by the present PAVRIS2I06/M05901

is multiple sclerosis. In another enbodi nent, the

desmdbaﬂfs ﬁdmﬁh@r Yinfirg ea%gﬁ’ts Ofor LXIRYIE s Oefcggira géthnIP %ofkﬁt%?t ed

resent ntion 1s chronic nulti
tragaeanﬂheonmlyvmjrlpymﬂmddmr fillemjofod exemmtle latcmse; smfgaa mazostyrch,

calcing BBRRCIAURRY PoBUF S HEIcHR DR orly" ConpF Eneneiun
stearafeggeﬂ'é tf'o[}@t}ﬁ)i JoPEsilild ‘a?s?nteéraﬂt@ Mo eRAhiple p%rt‘ato starch; or

e cog%ounds déscrib for use In
acoepmbth\eettlng agetd sush as aodibm lamgﬂmuhfa@t éfff@dtabbtsacanﬂtmmhuean

B TR T TR
ingesti &nbe ABRLNALT uSh ARBHRIRIBdaPes, | iRGLEREG aqﬁéﬁus%@ noet

imted to, |ntravenous oral, intraarteri al
aqueorusl parsieTsSUGh as stemlepvateﬂ, stexjlezsalinh atspensians, (oel lg-wetsr andétrs

SRR MR IR T T T o

add1t16§é]tn@h~acﬁ€%j1n§'terd%ftsl Yndllmlﬁg &ﬂ@l&hfs' fra d@ﬁn@a‘ ffﬁcm@gsom@dmy
Oral adnministration is ire erre oute of

modifaetsi pressTvaty e ﬁtabrmersmﬁotbg de Herorenserg! adinigguatinerthe n
compg%%ger URIES )}1{1“[ £ 1§1$eenrt%gx ‘le)g Q&m n%tag?eg n%gét%lg ’do%'gleé Sfa

soluti6h 8ASEperSMnUfitBE SompoRAAE latp‘hymsl‘bgwenﬁ ﬁ&Se,ptabCDé @Me@t or sterile
irrigations, enulsions,_ dispersions, food prem xes,
liquidzgaeriqrisught Mevatsiyselins er eibrywgh ormwihas Afditieaa! Sélaﬁactamé 6 be

adJuvgl%n R]rﬁfh‘fs%&ﬂvé ﬁstld 1l§ %{Hﬂl 1 ggg@%@g%Q@%%d&ls

e adn1n|s ere

(e.g., 3@4315»5 618234 fB)@BCH‘ﬂ)Uﬁ&@(SlEﬁIﬁQEﬁOéd OJﬂH @dr. ugmerabiodl),entl Rgnthetic
ghodr u under oes transfor mat in the treat ed
oils. , fopinjecfablemnifApsep, stegile %‘Fléi) i S AY3tSE> BAliEcaqugeus

dextr%%%'}lﬁ %g@t!é gf@a%_@@ﬂﬁoﬂg afid @?hgﬁoﬁtaﬁﬁglﬁel H18HKRUNBL hproPFlene

he conpounds of present 1 nvention
glycohmypddeethjdmmglstcdraeﬂpnefermd ligeid exctiérse anount within the

d f ab 1 b ,
(001637t i 146 g6 TgaL ik HoseBRERoRED PGS rielegd
admlﬂgtef’éﬁdtt@ bfbvm&efﬁteg Fa Kb BntrABA GF dﬁ& ﬁﬂgﬁé‘glogﬁ Q¥ssues, organs,

wei ght, preferably between about 1.0 g/ kg to about 10
or othey tdr@tecbl@ggon\ﬁé |tlg¢1bod}01fempduehgﬁectwh icohcantmatie ofithed

are, a bod bou [ K
compQrsit HBHTICE ARG BoH e A BBhe HooRrG Bkpe
and sWRHBNGS thaBRYAse, route of administration, disease progression and health, mass
and body area of the patient. Such determinations are within the skill of one in the art.
The compounds for use in the invention can be administered as the sole active ingredient,

or can be administered in combination with another active ingredient.
Kits

[00168] The invention also provides articles of manufacture and kits containing

materials useful for treating diseases such as inflammatory diseases, autoimmune
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20 ny/ kg body wei ght, about 30 ng/ kg body wei ght,

about 40 ng/ kg body weight, or about 50 ng/kg body
woeb@lis234€onmpounds of the present invention mapCibais2005/005901

adm nistered in a si ngle daily dose, or the total

T

mﬂamﬁﬁ&frj}fﬁ@}ﬁiﬂ hﬁ&knrﬂ:&&@gﬁbvfldl rdﬁsech@rommcmease iheerative colitis;
npounds descri bed, herein s conveni e adm

Alzheinierts disenen athgscsel s FrevBLaiE aTthiaisy é‘ﬁ’ee grartanﬁs
t
AT L, OB s

contacEd@fikiis; 1FRRAHiflagimatufyednd dievinnans,cohdiibns eptopratmaine hepeditis;
mai ze starches, nagnesjum stear.ate,

primaryjbiliary gFhpsisksalerAeing |C§>%lén&1tls,eaﬂlmmn8’élﬁ|CEP181’§%1}‘/1§‘Q§<€°%%|118 liver
diseas® Flle}é%\fld%le%g fl(?/lo Q&H@catlgﬂé e Jée@f QP @aBeteSitor

I'SO tat e, benzoat e, sodi.um
complizatibenateof, gﬂieﬁ:tsble_rosmh@hsmmrdlmsdscsnah 85 steikeianillor aci d,

complapIheo RS FAFHAEL TP OSSN UIH SO grggne activity
(whetl“fé? ﬂfeaénggj&g Reh A & dae%ichdrdb ¥01§HES§S@R9 BBz IMCH Iﬁ&nbrane-bound

g, preserving, or wetting agents, and the
VAP- 1 pilotein Aorsiue t@bbth) emt/ot iphibittgiiading e NARobgratein. dhasgicle of
an intol erabl e side ef ich.a

manu GESRARREST § 60 RBOE Teh fshapnielt st BT By 1 o

exampld Dok Yvials] Fé?fdrﬂs@t%lbe@nq‘ hE @bntBRERThSY Bd formdd from a variety of
nonparenteral drug delivery are known in the art and

materialsesucls et glhsrartplastic REhe nontainer Iitids Seeraprsétiampvim s jegige

20t h Edi.t
agent \/7{51}05 Rt E&H%%ﬁé I treghie :5118;6%?%&,@ ! Ifogd%lﬂglgggts%\eép AN
actlvn?%g be?i‘M&et'bSV APﬂrerﬁ:m f Bl Aot @flerit 31 1@ cORIPSIEIbH d@le or more

leting and capsule-filling machiner which is well
of the Icnmwnunds of fiernaas, I, BoliLd Vd s é/geVﬂo Vb, 1%, i9ad/g8ia glhe label on

A e

inflanBibilyl 2RAatoiMBRme dfkhses, drifar @EibemisSKAOwn \IA)P-tl femzant activity
i ncl udi ng such conventional _additives as exci pi ents;,
or bingmgde ¥5 71 potein 2BUBAY s aglieate Aiessigns fuyHYern vivo or in vitro

use, s c?}fa[sciﬁ(%%td%mr&%hgﬁ ts; binding agents, for exanple

p, acaci a atin, sorbitol, tragacanth, or
[oo1 69P| yvi myk pyfeation aleo provﬁdds Ikits somprising amyrpheeor ractead ¢he

ar, maize-starch rbitol or
comp@ll iofs ormpidas| Teli HE IVu N %& ﬂm\,ﬁilg&p ‘i(ﬂ‘b?{e(i?rﬁ 8si um
embodi fsa e klttcﬁltﬁe QﬁtYéﬂ &X+ s HeXoRtaitE d8dchibédabove. In other

I'nt egrants, r exanpl'e potato starch; or

emboa;mm; el két ofethée mvgnmgaemmplws theantow described ghove and a
seconcsl lélorfltgltngr cc;rnrl]penstir?gbs!m 8ufsfe %P may actr ?rgjclude other materials desirable
from a commercial and user standpoint, including other buffers, diluents, filters, needles,
syringes, and package inserts with instructions for performing any methods described
herein (such as methods for treating autoimmune or inflammatory diseases, and methods

for inhibiting SSAO or VAP-1 enzyme activity or binding to VAP-1 protein).
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according to nmethods well known in standard

phar maceutical practice. Liquid forns for ingestion
woamsme234sr mul at ed usi ng known |iquid carri er sSPCT/US2005/005901

i ncl udi ng aqueous and non- aqueous carriers such as

teril ter tariy: ' i :
R e T
herein) i'hKl@dingi, fiitieRarhpleMsl tadat animdoddnadwith aositranumeanyn famietory
of additional non-active ingredients, including
disease shelr amultiple sederasit et ispheaie A1SaRS (Suphasstipks) and the sequelae
difiers, preservatives, stabilizers, and the I|ike.
or parenteral adm nistration, the conpounds for use
in the invention can be admi nistered as injectable
dosages of a solution or suspension of the conpound in
a physiologically acceptable diluent or sterile
i quid =T i I LR
0017 & o LG Riosn O, ElaersRald e BolRUbs rihbliRle
exampldd ustrative list of carrier oils would include aninal
and vegetable oils (e.g., peanut oil, soy bean oil),
petrol eum derived oils (e.g., mneral oil), and
synthetic oils. In gegehfiprg®r injectable unit
doses, sterile liquids such as water, saline, aqueous
dextrose and rel ated sugar solutions, and ethanol and

gl ycol solutions such r | ene glycol or
pol yet hyl ene gl ycol arg§ﬁ$§$£_red liquid carriers.
[ 001671 S}nﬁleﬁb BF HBFRRHEF g}mg RblnpSARAYF ceMSEEBrhBla

preferabl'y fabricated an admnistered to provide a
[00172]ef | ned hixtale of Sriwemp2atictyyl-pfopdneip)i(h.86 mel, bY-8@emol) and

o SO a8 2 ) SR T B o
hrs, theR WY gﬁc} Qiflutgg @viﬂhr}Fz@ 4091 C Fle PRuARLENFNIE Yas extracted with
enprrica w T d

y an pend on the type and severity
EtOA0{2 & Bé ndl).sEhs egmbined ergahicdaywinwsterwashoh withibsiwg 20 ml), dried
rogr i 0 d health, mass, and body .area th
(VeS8 Aet oo T BB RACPORBUAEE T (e o e iy allyD-
isoindBNE1 B - ndg NOR WISCI;BINGHZ) & 1.78 (s,
. lsomd?%vle’%trql{))% 32?1; 2301%6?1?’?? e 'edﬁas t he soll3’g3 activgz (
3H), 4.20(se2HBA.85 (sptHEam2e, Hily7173s1.29 6d, 21), IdTsT. A (i)
W th another active ingredient. Kits [001681 The
i nvention also provides articles of manufacture and
kits containing materials useful for treating
di seases such as inflammatory di seases, autoi mmune
pa- 958577 78 WD 2005/ 082343 PCT/ US2005/ 005901
di seases, nultiple sclerosis (including chronic
mul tiple sclerosis); synovitis; systemc inflammtory

sepsis; inflammatory bowel diseases; Crohn's di sease;
ul cerative colitis;

thereo
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Al zhei mer' s di sease; atherosclerosis; rheumatoid
arthritis; juvenile rheumatoid arthritis; pul nonary
wonbdsasmasory conditions; asthma; skin infl amaComg2005/005901
conditions and di seases; contact dermatitis; l|iver
i nfl ammat ory and aut oi mune condi tions; autoi nmune
hepatit¥s; primary biliary h{rhosis; scl er osi ng
Jitis; autoinmune chol ghgitis; alcoholic liver
o, Type | diabetes andjor conplications thereof;
tions thereof;
| erosis; ischenic disea%€d such as stroke
: conplications t heregf; and nyocardi a
inharct;on; or for inhibiting SSAO enzyne activity
(whet her the enzyme activity is due either to soluble
SSAO enzyne or nbr ane- bound VAP-1 protein, or due
to both) and/or jnhibiting binding to VAP-1 protein.
The article of nuf acture conprises a container with
a | abel. Suitable containers include, for exanple,
bottles, vials, yvwnd test tubes. The containers may be
formed froma variety of materials such as glass or
pl astic. The container holds a conposition having an
active age@Hia@ch is effective for treating diseases
or f i nhi |t|n~\SSAO Qr VAP-1 enzyne activity or
bindﬁk& 0 \VAP- 1 /pret€ The active agent in the
conposi tion\ of the conpounds .of
formulas I, I1I, N Vi, VIl, ViIl, IX and/or
X. The | gbel on e co#Atai ner indicates that the
conposition is uged for treating di seases such as
i nfl ammatory or 4ut oi nune di seases, or for i nhibiting
SSAO or VAP-1 enzyne activity or binding to VAP-1
protein, and may also indicate directions for either
[0017BE vi V%[I‘ﬂ'fxthlré o\f'Zt@QnetH§Fally§}JféBHﬁ§Ietf‘951@0&@3&{1‘.@@%.97 mmol)
00169] The inventi'on also provid
andbkmnnmmgmngnmhyﬁﬁﬁﬁ(bd3mnﬁé7@mnbhenCﬁﬁmﬁ@uhﬂyﬂﬁﬂUXﬂiﬁﬁ4
or nmu 1V,. V VI, 1.

s G i T el s et vk i e Bited

on coﬁ%%ilﬁﬁ $et el (CRRteIARMex SRS fd dR8in @b@/&orﬂoﬁleﬁiyh‘%ﬂ?;l)
nbodi nents, the kit of the invention conprises t

mou@@hﬁtéﬂh@ﬁﬂﬂéscrlbed above and a second contai ner
conprising a buffer. It may further include other

rials desirable froma commercial and user

'IB, i ncludi ng other buffers, diluents,

eedl es, syringes, and package inserts with

) per f ormi ng any met hods descri bed

ods for treating autoi nmune or

es, and nethods for inhibiting

yfie activity or binding to VAP-1

SSAO or

Example 1A
General procedure for use of 2-(2-bromomethyl-allyl)-isoindole-1,3-dione (4) for the

synthesis of compounds of formula I
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WO 2005/ 082343 PCT/ US2005/ 005901 [00170] In other
aspects, the kits may be used for any of the nethods

wdeswsrostss  herein, including, for exanple, toPCTA&ER008/M05901
i ndi vi dual wi th autoi mmune or inflanmatory di sease,

h | t I
ont7 81", 25, BB SPAGHT 5% PAPLEI S, 5B RHE o
amideicBME$poh@ing Wb tHe gReculrsti i e gmaisrcs‘tfm@dlakm Iblfe et pinl DMENG.0
nonlimting exanples. EXAMPLES Example 1 Synthesis

- ml) orah indgle.denrigudazete, bp@pmbu%@néwrl@@@ FurespepeRE do the

sroup ph 1656 Bt s i gt B oA Pz gt

allyl)- {samaalegl, 3l170n% ARE) td HnvEizé 46mpbyndeadthhegioag caireodading
4 hrs, en cooled and diluted with H20 (40 ml)).
to fommle Idissqthe swgtum shoye eniihes ‘Ganernd pergediiten for thepiepqration of

comn PR 57 NSRS EG RAESE r s
min. Td) Hﬁi ﬁil@t;]ms adodicesdlutadrest 2-(2- B&ﬁnmntthylgallbé) isoindole-1,3-dione
net

(12 B it T b oo b o e ol b

for ov?m?gi%(j?ld tl%é}%c?)ﬁeﬁ gatédsm \%Egc "flpegl%slﬁge is rﬁea oh¥olund? (silica

gel, 2200%/ X823 xBAER) t@@@ﬂm&@ﬂond@g@-l%ylamﬂ am-tdeBr CH2 2

OCH O C.N
This reactlorlII%s 111ustrate(4 for a compound with a group of the form Ia:
O
= NH
Rs— | |
\ R5

which reacts with 4 to yield
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O [001731, A m xture of
2-(2-nmethyl-allyl)-isoindole-1,3-dione (3) (1.0 g,
wa 2805/08238) and N-bronosucci ni m de (NBS) (1. 1BC@/USZ009/605901
mmol) in CC14 (40 m)-is refluxed for 4 hrs. The
m xture is filtered. The filtrate is concentrated in
vacuo. TheResidue is purified on colum (silica gel,
2-10 % Et OAc/ hexanes) to obtain
2-(2-bronpnethyl -allyl)- isoindole-1,3-dione (4). Br O
Exanpl e 1A CGeneral procedure for use
hyl -al Il yl')-isoi ndol e-1, 3-di one (4) for
of conpounds of forrmula | pa-958577 81
WO 2005/ 082343 PGH/ US2005/ 005901 [00174] To a

suspensi ¢1.1 eq) in DMF (30 nl) is added a
sol Qy of an am de corresponding to the precursor
to &5tormia or Ib (1 eq) in DVF (5.0 nl)

or an indo
benzotri az
(A differen
2-(2-brono

t o synt hesi
forhé

procedur es %

formula 1"). ' [ [ room

tenperature for 30 ' ’

sol ution of ,

2-(2-Brononethyl -gylyl)-isoindole-I,3-dione (1.2 eq)

in DMF (5.0 mM). e reaction mxture is stirred at

roomtenperature under N2 for overnight and then

c

c GG R BIRES &rBurf Rt rohidsf BY plb e Rl e HoPBrampte by
exposar b b {hanile ﬂngdlatd@:l gt lelowann d»1 hydnazneg b}&haheolm abslute ethanol).

| ] ustrated C ound th a gro of the form
The re;sglnlillsg compoun 1s of ahe oﬁgwyng fo\{'mm group

benzi m dazol e, benzpyrazol e, or
e corresponding to the group of formilc.
dure, which does not proceed via
al I'yl')-isoindol e-1, 3-di one, is used
to

4
= £ Rs CH,

h AN I rl\l\/“\/NHZ
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ONH R31 \ RS R4 which reacts with 4 to yield

pa- 958577 82 WD 2005/ 082343 PCT/ US2005/ 005901 R3 R4
wO2005R8233 0 H2C O The phthalim do group is tReWUS2005/005901

renmoved by published procedures, for exanple by

exposure to hydrazi ne ByamalelBe g., 1 hour in 1M

hydr azi ne hydrate, | bsol ut e, et-hano The resul ting
compound i s of'ﬁj{lﬁ’e&q}fggffcg&#onugn%fgﬁr’nﬁéﬁlﬁ% CH2 R3 NH2 Y
00178 pa- 95BhAésiSdf WP LOSOBBRAFIER, RO BRSO 1
[ gxan‘pl g§| B Syﬁ]; hesi s of con‘poundsb??&f o?rrul al -f
[00175] Synthesis of 1, 1 Ci Cl
-di chl or o- 2phenyl cycl opr opane (Ex -2y QG d
| ,\WGH@OJ,MGH—IEXI b- 2

40-60 C . Ex1b-2
Triethylbenzyl-
ammonium

Ex1b-1 chloride

In a three-necked, round-bottomed flask equipped with a magnetic stirrer, a thermometer,
and a reflux condenser was placed styrene (Ex1b-1) (14.3 mL, 125 mmol), chloroform
(12.5 mL), triethylbenzylammonium chloride (0.5 g, 2.20 mmol), methylene chloride (6.5
mL), and a solution of sodium hydroxide (19.2 g) in water (19.2 mL). The mixture was
stirred vigorou;ly. The reaction temperature was allowed to rise to 40°C, and then kept
around 40-45°C. After an hour, the reaction mixture was heated in a 55-60°C oil bath for
another hour. Then the reaction mixture was poured into H,O (30 mL) and extracted
with petroleum ether (2 x 30 mL). The combined organic layers were dried over sodium
sulfate and concentrated in vacuo to give an oil. This oil was distilled through a 20-cm
Vigreux column, The fraction at 105°C (17 mmHg) was collected (15.5 g, 66.5%). 'H
NMR (CDCls, 300 MHz) & 1.87 (dd, J=17.5, 8.7 Hz, 1H), 1.98 (dd, J=17.5, 10.5 Hz,
1H), 2.94 (dd, J=8.7, 10.5 Hz, 1H), 7.3-7.45 (m, 5H).

[00176] Synthesis of atropaldehyde diéthyl acetal (Ex1b-3):
Cl Cl
H H H
NaOH, l o
ethanol ~
reflux,
24 hours o \
Ex1b-2 Ex1b-3

A mixture of 1,1—diéhloro-2-phenylcyclopropane (15.5g, 82.8 mmol) and sodium
hydroxide (13.2 g, 4 eq) in ethanol (130 mL) was refluxed for 24 hours. The reaction
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Tri et hyl benzyl ammonium\ Exl b-1 chloride In a

t hr ee- necked, round-bottoned fl ask equi pped with a
worgs@seadstirrer, a thernoneter, and a refl uRCT/US2005/005901

condenser was pl aced styrene (ExI'b-1) (14.3 n, 125

s R SLEEE G o PV ARETY AR 1

combifkd oraanft 1§yé€r§) ekt @Imecpmaésm)taﬁu myereaxiTie f1&Be3v)condentrated
water (19.2 nL). The mixture was stirred vigorously.

in vacfihéo giwvaenion herppbvas distalledebroneh sR8rm ¥igieas colymage give the

pue g [ 516 OB L, s R SRl B e g 25

(m, zﬁp@taﬁgn fmgrs 21*@@1 Hheek @Iﬁcmgﬁ 30 (%1, BB, W@a (ROYH§

extract e wit h pétrol eum et her
[00177R x SGymEzyszs Wrw&kkméd(&xﬂ@ﬂ’m c layers were dried
over sodium sulfate and concentrated in vacuo to give
an kil . Fthis oil was distilled through a 20-cm
Vi | greyx colum, The fraction at 105C (17 g) was
coIIeted (8559 66.5%. 'H NWR 300 _NHz) 8

d 8.7 1. 75, 10.5
2.94 (dd, Hgo%ﬂlgl)l -7 45 (m
76 ynt hem—s—of—at'ropal S di et@yl acet al

CI\d H4tkb4aOH ethanol O reflux, I O
24 hours Exl b-2 Ex1 b-3 A mixture of
1, Exgpenl or o- 2- phenyl cycl opropane (15. )ég, 82 8 mmol )"

ST R RO DN LT €
offor@g OX% gpﬁéi%%%%mp@ﬂw%%é &%80%6 ‘P@a%h@ﬂWa@%dnﬂBféd by

and extract'ed wth petrol eum et her
TLC &t 10n)in, ﬁhbwas quickly quenched by adding petroleum ether and water The

" mixture was transferred to a separatory funnel and more petroleum ether and water were
added as needed. The aqueous layer was washed with petroleum ether (2 x 30 mL).
Then.the combined organic layers were dried over sodium sulfate and concentrated in
vacuo to give an oil. This oily product was dissolved in a mixture of diethyl ether (7 mL)
and petroleum ether (7 mL). The resulting solution was cooled to —50°C. A crystalline
solid was formed. The solid was filtered, dried under vacuum for a few minutes and then
was stored at -20°C (4.63 g, 72.4%). "H NMR (CDCls, 300 MHz) & 6.19 (d, J= 0.6 Hz,
1H), 6.64 (d, J= 0.6 Hz, 1H), 7.35-7.5 (m, 5H), 9.84 (s, 1H).

[00178] Note that this synthesis of compound Ex1b-4 is described in Organic
Synthéses Collective Volume 7, page 12 and Annual Volume 60, page 6.
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conmbi ned organic layers were dried (Na2SO4) and

filtered. The filtrate was concentrated in vacuo to
wqi2vs/082848i | . The oil was distilled through a BOT@ISR005/005901

Vi greux colum to give the pure product (11.4 g,

)8121(t J = 6.9 Hz,
[0017%)/9 3%2%;»%{’]@%]}0”@9%%] M 5.24 (s, 1H), 5.66
, 7.30 (m 3H), 7.54 (m 2H) [00177] Synthesis
of atrpal dehyde "S)&E)d b- 4) H20 O O 111
o-4 8 ExI©
acet al (1¢1F08 g, A8. 4 wasyadded a cool ed
of formc acid (12
Ftion. OThe reaction was
m n, and was qui ckly quenched Dy addi ng petrol eum
eElep-4and water. The mixture wadsxtbr@ansferred to a
separatory funnel and nore petrol eum ether and water

To a swled sohdidadfagopaedsde (7@ garpieatisol) &Y THFWAS MY 6eC was
with petroleumether (2 x 30 nL). Then the conbined

addedgirgpyiise meglypd magpesismdrpagiedi s @hcﬂqmlf aTke epadtion
mix SRR 4 8t I Phleng L By Rl o 0

mL). ke lam@lwaetsepzhewm dhb @EIue(oﬁs [ﬂy):r wadextrRedd with EHZCIZ (2 x 30
solution was cooled to -5 A crystalline solid

mL). {igecepb mPﬁéf&%ll‘P By Svare thl%d RS G) B ket %Ftﬁlﬁliﬁqddvas

conce gEt%@’lm&%ﬁ%@?%&l%%as ll\/ﬁltzog gﬂlgﬁaglﬁlg&toﬁapgﬁégﬁza gel,

10- ZS%EtOzﬁc/ﬁéxa@és) td gn& Eo) drlz(2 93@ 10@%35 7 NMVIRN(CTRG), 309 M3Hiz) &
éx 9 Note .t h nt hesi s of conpound

133 Gl 5O 5 005 0105 H 08 Garl 5.7y NG ob38 GblA <BB e 1FD,

ok u ual Vol ume 60, page 6.
537 (}{ }9%%’ @@QV\B%?O%Q% 43 PCT/ US2005/ 005901 [001791
[00183}/ nt hesyshedis efocappondd Exib-b- 5. CH3MgBr H THE

0]
PPh,, DEAD
Phthalimide
‘ - N
THF
OH o)
Ex1b-5 ' Ex1b-6

To a cooled solution of the alcohol (Ex1b-5) (1.29 g, 8.7 mmol), phthalimide (1.34 g,
9.14 mmol), and triphenylphosphine (2.40 g, 9.14 mmol) in freshly distilled THF (28
mlL) was added dropwise a solution of DEAD (1.59 g, 9.14 mmol) in THF (5 mL). Thén
the icebath was removed and the reaction was stirred under N, at room temperature for
overnight. The solvent was removed in vacuo. The residue was purified on column
chrqmatography (silica gel, 10-20% EtOAc/hexanes) to give an oil (1.23 g, 51%). 'H
NMR (CDCl3, 300 MHz) & 1.72 (d, J="7.2 Hz, 3H), 4.12 (q, J= 7.2 Hz, 1H), 5.42, (d, J
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C OeyOH Exl b-4 Ex1 b-5 To a cool ed sol ution of

at ropal dehyde (2.60 g, 19.7 mmol) in THE (16 nL) at OC
woasos/oazdaed dropwi se net hyl magnesi um brom de ea#/U8200E/005901

20.6 mmol ). The reaction mxture was stirred at room

e ratur 0 5 Sc t.hen e [ O
- 2.1 g 318 Gk r e e s M IED AR 260 mltnctiRe 8o 2
7.65 (MRSHEXtTRGh et th CH2C12 (2 x 30 nl). The combined
organic layers were dried (Na2SO4) and filtered. The
[00181]i | t r afwdheséssof commoend Extled: i n vacuo. The residue was
purified on col unn—chromat ography (silica gel; 10-25%
Et OAc/ hex@pes) to g an oil (2.98 g, 100%. 1K NMR

33 =~ 6.3 Hz, 3H),
He, I%Hﬁ]zl%QZSJd, = 0.
: .2 Hz, 1H), 7.35-7.4
o s of conpound Exl b-6:
E YOH 6Y O ExlI b-5 ExI Jo a cool ed
gllutionlof the al cohol (Exlb-5) (1.29 g,~8.7 muol)
phthal imde (1.34 g, 9.14 mol ), and
tri phenygpfmgphine (2.40 g, 9.14 mmol) in Eﬂégﬂly
distilled THE ed dropw se a solution

28 dd
A tigiee DEREIpYIEE Y -0 (1 i 43 PO B R e PG (487 L,
2.17 oq)bx?lt é?h%f { 1050 B?’/%?s fae[ffé?({e&] for rl%aﬁlrs! qgem%a%téoﬁ{eﬁ%? %g{ed
a roomtenperature or overni g t. e Ssolven was

with 6NEACY €00 i)V athid @esuliligy tefSiothltixv@s was hedteddt I0rCofot Yfin.
chromat ography (silica gel, 10-20% Et OAc/ hexanes) to
The regrtjen myixtaie wasicopgengate ingpcuo. FThengrdypemes dissadvs! kO and

ﬁltereé jt(i%rr(ogfg’iﬂs?)hzbéé §cg‘§18 5@4;) @g&%&%ﬁ%@@t}@tﬂ@ (2 and then

basifiddGd/pEE2906/9Q38 Y IN-NZOH ddtutichH) The%hadid s¢htiod wad sdtutdted

. 1@, 5.54 (tncl 1H), 7.20-7.28 (rm 3H), 7.39 (lm 2H),
with NaCl'and extracted with ether (2 x 30 mL). The combined ether layers were then
washed with H,O (20 mL), brine (20 mL), dried (Na,SOs), and concentrated in vacuo.

The amine residue was then dissolved in diethyl ether (3.0 mL), and 2N HC1 in ether

(3.62 mL, 7.24 mmol) was added. The hydrochloride salt was formed and precipitated
immediately. It was filtered and dried in vacuo to give a solid (0.170 g, 63.8%). Mp:
175-178°C. "H NMR (D0, 300 MHz) § 1.30 (d, J= 6.6 Hz, 3H), 4.45 (q, ] = 6.6 Hz,
1H), 5.22 (s, 1H), 5.37 (s, 1H), 7.19-7.32 (m, 5H).

[00182] Synthesis of compound Ex1b-8:
0 cl 0
' Cl, CHLCI
| N 2, 212 o N
, 0-5C
cl -
o} o
Ex1b-6 Ex1b-8

Cl; gas was bubbled through a cooled solution (well protected from light) of Ex1b-6
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7.65 (m 2H), 7.75 (m 2H). [001811 Synthesis of

conpound ExlI b-7: O\ / hydrazine NH2 )YN Ex|I b-6
wa@rzbosms34A m xt ure of conmpound Ex1b-6 (0.402 gPCL/U42005/005901

nmol ) and hydrazi ne hydrate (0.127 n., 2. 17mm|) in

s i e T b o i
the reaﬁ]ﬁﬁﬁj hﬁkl_lﬂlge AR v 18t #F € 0\RS WIRAITEL MovwIGhAtahe fRction

reaction m xture was concentrated in vacuo.
was cofiyHeteds] ima ecantisn diissrs) W@CPQUMGCHZ@ ek andi extreeted with petroleum

et (3581 oL po T Soraast meticaEns Py Viop a6 26 6y "Hudi ng

TheedRRel Sods@hWhirms, WA on8daddad t
blcarbém%tﬁba%lcﬁalwkhgﬁegact ed with ether (2 x 30 rn_)al gacuo °

give aconieiailedThes hid wab dyeampsirified entflash colmmémmtpgrapmselm gel,

10% A Rned g varedciobinlReRete .80 § E2RAF o RiiK

Q )y, -
(CDCg ﬁ?dwﬂqz?%h% @S'J -4z, 99 42N (=i, @HEefH) 61%56(8 ik, 123

ded.” The hydrochforide salt was formed
Hz, 1¥)0d.99r(eey pi7t atledl H), it 3¢ éhySH)I 7.50eB6 ¥ (tht Zded.6ad81 (m,
dried in vacuo to give a solid (0.170 g, 63.8%. M:
2H). 175-178C. 1H NMR (D20, 300 MHz) 8 1.30 (d, J= 6.6 Hz,
H, 4 st ol b- MDandBxA8-108, 1H), 5.37 (s,
[OOISﬁH), 7S)Ll}’gth&% ﬁomp@ . [ 001821 Synthesis of conpound
The fifsdlcomp®undd E):lbcm a@ﬂ@ib mere Qlytnivied bg uging the goceduges

s B 5 080 59, A AOLN BeGRElShen v

. intermRB1a8O& o ds WL 90 @i PBRAASL PCT/ US2005/ 005901

cl 0
N : o
cl
o
Ex1b-8
cl
cl 0 °

N + N

0 o}
Ex1b-9a Ex1b-9b

Fbllowing McDonald et al., the compound Ex1b-8 and DBU are heated in dimethyl
sulfoxide at about 95°C for about 4 hours. The mixture is cooled, diluted with cold

water, and extracted with ether. The ether is concentrated and the product purified by
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(0.286 g, 1.03 mmol ) in CH2C12 (12 nlL) for 15 mn.

Then the O 2 gas was stopped and the reaction m xture
woasosastased to stir for 10 m n when TLC showe#@CThar005/005901

the reaction was conpleted. The reaction m xture was

oyred into, brine and extracted with_ petral eum ether
colurrf’nzc orgetomohyﬁwveﬁwpw&aea?&&ﬂb-@a %@Eﬁib%@re washed
with 2% sodi um bicarbonate, and th

dri ed ovgr sodi gfBwul fate, and conce
t &1~gi ve R crug . This oil was /A hen\pu#

)3 Hl 10 4.99 (q, 3= %5Hz, 1H), 7.16-7.34 (m
H, 7.50.7.61 (m 2H), 7.69-7.81 @pypopH) . [00183]
Synt hesF§ P8P conpounds Exl b- 10a and Ex? b-1 b The

final cornpounds Exl b-10a and Exl b-{LOb are obtai ned by

usi ng the procedures described byjlan MDonald in J.

Med. Che 1985, 28, 186-193, procgedi ng through the

i nt er medivat e conpounds Exl b-9a andy ExI b-9b. C O C O

ExI b-8 CIl O C ON+ ~ N O Exl b'BP Exl b-9b

Fol | o% Rg McDonald et al., the compdund Exl b-8 and DBU

are heat@d in dinethyl sulfoxide Ft about 95C for
cmmed with

. The ether is

ified by pa-958577 88

Q_2005/ 082343 PCT/ US2005/8Q5801 col um

chromat ogr aphy to gi ve the m xt Ex| b-9a and
amﬁm%ﬁy 9 LA

[00184] Compounds Ex1b-9a and Ex1b-9b are then deprotected using hydrazine

hydrate in EtOH at reflux for about 90 minutes. The mixture is cooled, 18% aqueous
HCl is added, and the mixture heated at about 90°C for about 45 minutes more. The
mixture is cooled and filtered; the filtrate is then evaporated to dryness. The residue is
extracted with ethanol, and the ethanol solution is evaporated to give Ex1b-10a and
Ex1b-10b. The compounds can be recrystallized, e.g. from an ethanol/ether mixture.

The E and Z isomers can be separated by methods known in the art, e.g. by HPLC.

Example 2
General synthetic procedures for the preparation of formula I1
[00185] Compbunds of formula II are prepared using compounds of the following

structure as starting material: ’
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C OPCl ONEN OO Exl b-9a ExI b-9b CI C NH2
HCl | NH2 HCI Ex1 b-1 Oa Ex1 b-1 Ob [001841 Conpounds
waxzhiz/824and Exl b-9b are then deprotected usi ngCT/US2005/005901
hydrazine hydrate in EtOH at reflux for about 90
m-nutes. The m xture is cool ed, 18% aqueous HO is
added, and the m xture heated & about 90C for about
45 m nutes nore. The nRxdure is cool ed and filtered;
the filtrate is then evagorated™~o dryness. The
residue is extracted w , @nd the ethanol
solution is evaporateds/) i\ | b-i Ca and
C b
from an ethanol / et her i xture.

Exl b- 10b. The conpoung ecrystallized, e.g.
where&%{i& ?QOE arated by nmethods known in the art, e.g. 'by

e E and Z isoners
le 2 General synthetic procedures for the

[00185] epar #bi nmRle. 10 hPBbR A kbukifR éﬁﬁah?ﬁ%%?gfﬁ%bo%, r%%”m“ﬁq%‘l;

Il are prepared using compounds of the
Aldricdy iy EHE(@0@mIsis addéddropwiseraisalutiopaf REES MBS M) 23 mmol).

2005/ 082 Q PCT/.US2005/ 005901 0 Rio 30 Rl n2 vvhe_re
After F3r0ing ab THC uglorN, fa gD amE, Reluiset-Shrop et g imide

| o0 i i . . . ol
5263820l PO Bl ey e on
tempeggtutepmernigit. TBe mblvedds ramdvled in Aiduer Thkiredidurdis phrifidBEa
columﬁ‘cgg%%%égﬁggéﬁ%ﬁ%g}% ]%%(ng/hgyzenes) to give 2-(1-oxo-indan-2-

ylmethyl)-isoindole-1,3-dione 33.

o)

31
1) LDA

2) 0 32

N

Br
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32 (5.5 g, 22.91 mmol) in THE (30 M) is added. The
resulting mxture is stirred at room tenperature
woversriszias. The sol vent is renoved in vacuo. TRET/US2005/005901
residue is puri-fied-vi.a columm chromatography (silica
el , 20-40% Et CAc/ haxenes) to give 2-(1-90x0-indan-
[0018‘& net hyP p-spBigion @L<l ©xg- laﬁ)i ygzaethbgisqm&ﬁe -38- 39516 PR g,

027 iRl L (i s ENED *Th BT B0 o el el

mlxtul%f is Btll(réd &tk@omﬂ&ﬁpera‘myé foe 4y, Jantd $10:Bnnsl ghenche@bynddiag 3%

in MeCOH (40 ni
aqueopsoH% s@uu«m z"fhwtyre i TR ﬁ@ﬁf?ﬁ? 3 1&2@ H%é N?E? perabgned
orgam%g je?&@g&?@gﬂ/gg%)e %@feggl"lgl %ltrﬁ:@%&&ﬁ@&t&aﬁcﬂﬁiﬁ%@ﬂ@% H¥e a
crude PrdduaioRed gi100%kt DA ofdlexprauatiis) used derectynini thedext step
organic layers are dried (MySO4), filtered. The
withowt gy dagtleeripgrifigHint r at ed in vacuo to give a crude
product (2.71 g, 100% . This crude product is used
directly in the next step wthout any further
[0018®r i f i Tataconled[rBihB8Df fhe candequbdubt Mioxt alrve afept(BE g Pide

e ] P Bt o o e T 75
9.22 n@ﬁBf | A B8R cb t{oh ACAGitionDdf Ef%cmmé ﬁeactﬁntrﬁfxtﬁr@?s stirred at

letion -of addition of Tsd, the reaction m xture
room tesnm:tatuneefdr Abrs. ﬂiimrmao@npmmtlm B chshed%vvkthﬁzomﬁex 20 ml) brine

20 mied (e abCiRed TRl i ehiSatdielf st Palp) Fpgrysde

is purfRAGRNEJIahA @hfdﬂléf@@h!ﬁhy@ﬂﬁ;argélé I50We4 EtOAc/hexanes) to provide the
tosylate 34.

ﬁ
eaTas
0O

34

[00189] To a solution of tosylate in DMSO is added 1,8-diazabicyclo[5.4.0Jundec-
7-ene (DBU). The resulting mixture is heated to 60°C for 2 hrs. After cooling to room
temperature, H,O is added to the reaction mixture. The resulting mixture is extracted
with EtOAc. The combined organic layers are dried (MgSOy), and filtered. The filtrate
is concentrated in vacuo. The residue is purified via column chromatography (silica gel,

5-10% EtOAc/hexanes) to give the corresponding 1H-indene derivative 35.
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is purified via colum chromatography (silica gel,

5-10% Et OAc/ hexanes) to provide the tosylate 34. O O
wo2005/082433 11 O 34 O [00189] To a sol ution oPCT/US2005/005901

tosylate in DVBO i s added

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7-ene (DBU). The

resulting mxture is heated to 60C for 2 hrs. After

cooling t tenperature, H20 is added to the
reacti on/m NHAE resultlng m xture i s extracted
Wi t ganic layers are dried

( iltrate 1is concentrated
i n\wacuoy rified via colum

chr oA 5-10% Et QAc/ hexanes) to

gi ve the correspondi ng 1Hi ndene derivative 35.
[0019DR- 958Fhé t&FetWon0hd 88 23Haen RETHnA By/reovag phBaiiéd
35 [00190] The target conpound 36’ is then_ be optai ned
Proteqsing EoHR T oig tb%ﬂlﬁrggﬁla%SlngaP@ql@bﬁd Prycefuapicrs uluapiaolysis).
nitrogen using published procedures (e.g.
hydrazinol ysis). H2N 36 Exanple 3 Synthesis of
3-benzyl.-4,4,4-trifluoro-but-2-enylam ne, a conpound
enpL,RCed b speral Fornula IV [00191] To a

suspensi on AH Q.55 g, 21.77 mmol) in THE (40 m)
was adged # g solution of triethyl _
phosphonoacet at 0 g, 21.8 nmmol) in THE (10 ni).

Example 3
Synthesis of 3-benzyl-4,4,4-trifluoro-but-2-enylamine, a compound embraced by
General Formula IV
[00191] To a suspension of NaH (0.55 g, 21.77 mmol) in THF (40 ml) was added

dropwise a solution of triethyl phosphonoacetate (5.0 g, 21.8 mmol) in THF (10 ml). The
resulting mixture was stirred at room temperature for 15 min, then a solution of benzyl
trifluoromethyl ketone (3.5 ml, 21.77 mmol) in THF (10 ml) was added. The reaction
mixture was stirred at room temperature for 2 hrs, and then was quenched by addition of
10% aqueous HCI solution. The resulting mixture was extracted with EtOAc (3 x 20 ml).
The combined organic layers were dried (MgSO,) and filtered. The filtrate was
-concentrated in vacuo. The residue was purified via column (silica gel, 10%
EtOAc/hexanes) to give 3—benzyl-4,4,4—hiﬂuoro—buf-.;2-enoic acid ethyl ester as an oil
(4.0 g, 71%). "H NMR (CDCls, 300 MHz) 6 1.23-1.33 (i, 3H), 4.10 (s, 2H), 4.15-4.31
(m, 2H), 5.76, 6.49 (two br s, total 1H), 7.15-7.41 (m, SH).
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resulting mxture was stirred at roomtenperature for
15 mn, then a solution of benzyl trifluoronethyl

weebwws2343. 5 m, 21.77 nmol) in THE (10 m) wasCcaasem®s/005901

The reaction mxture was stirred at roomtenperature
for 2 hrs, and then was quenched by addition of 10%
agqueous HCl s Ghyn. The resuflNaly m xture was
extracted wigh EtCAc (3 x 20 m ). The cofpi ned

or gani c Iayeqs were dried (MySe¥) and tered. The
filtrate pasp=epncentrated in vacuo. The\residue was
purified/viajcolum (silica gel ke Rexanes)
to give §-be 4, 4-GHsi f 1 uo efoi ¢ aci d

et hyl estgg,as Jan oi (4.0q9,7 H NMR (CDC13, 300
MHz) 5 1.23-1.38 (m 3H), 4.10 (5, 2H), 4.15-4.31 (m
2H), 5.76, 6.49 °(two br s, tptal 1H), 7.15-7.41 (m
5H). pa-958577 92 WD 2005/ 082343 PCT/ US2005/ 005901
/[-CH3 1) NaH2) FF OP=OFO LOCH3 CH3 O F3C O H3C
[00192] To a cool ed sol ution' of
3-benzyl -4,4,4-trifl uoro-bBiG 2-enoic acid ethyl ester
(4.0 g, 15.5 mmmol) in CH2Cl2/Mexanes (7.0/23.0 nm) at
-78C under N2 was a on of DIBAL in
hexanes (1M 36 m, es@l ting m xture
was stirred at -78 3 hrs, and then was
quenched by adding MeOH (-5.0 ni). Thé reaction
m xture was concentrated in vacuo. Hp@ residue was
di ssolved in slightly acidic H2O (20 nm). The aqueous
soI ution was extracted wth EtOAc (3 x 30 mM). The
onbi ned organi c_| ayers were S), filtered.

[0019%e fi ffpraétoelﬁﬂaﬁgl%@ﬁ@é ﬁthea%sézﬂ 4 ﬂ-tn@ae@obw eloeacith byl
ester @% e% 1% 5 nn ﬁ mn dﬁ'&phé@@ﬁesu(%wzéjb rmelﬁf) aY - 780Ct1mgerrﬁ X§ras added

any
a solution of DIBAL in hexanes (1M, 36 ml, 36 mmol). The resulting mixture was

stirred at -78°C under N, for 3 hrs, and then was quenched by adding MeOH (~5.0 ml).

The reaction mixture was concentrated in vacuo. The residue was dissolved in slightly
acidic H,O (20 ml). The aqueous solution was extracted with EtOAc (3 x 30 ml). The

combined organic layers were dried (MgSQO,), filtered. The filtrate was concentrated in

vacuo to give an oil (3.3 g, 100%), which was used directly in the next step without any -

further purification.
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further purification. pa-958577 93 WD 2005/ 082343
PCT/ US2005/ 005901 F3C O H3C DIBAL F3C OH [00193] To
wa 2805/082346n of the al cohol obtained fromthe pPevius®s/005901

step (3.3 g, 15.3 mmol), PPh3 (4.28 g, 16.2 nmol),

and phthalimde (2.4 g, 164mm|) in THE (100 m)

was added a sol ution of Faket hyl azo di carboxyl ate

(DEAD) (2.65 m, THE (10 m). The

resul ting m xt ur 3t room tenperature

under N2 for ove t was renoved under
purified via colum

reduced pressure. 3
chr omat ography (silica gel, 20- SOW Et OAc/ hexanes) to
provi de 2-(3-benzyl-4,4,4- HaC
trifluoro-but-2-enyl)-isqgindole-1,3-dione as a white
solid (4.0 g, 7699 . 1H NVMRp&DC13, 300 MHz) 6 3. 48,
3.78 (two s, total 2H), 4.33, 4.57 (two br s, total
2H), 5.56, 6.30 (two t, J=6 Hz, total 1H), 7.11-7.36
(m 5H), 7.67-7.76 (m 2H)g 7.78-7.88 (m 2H). F3C
--\-OH Mtsunobu reactio CF3 O N O pa-958577 94
WO 2005/ 082343 PCT/T ( [00194) A m xture of
2-(3-benzyl-4,4,4 @MW | ) -1 soi ndol e- 1, 3-
dione (1.75 g, 5.% hydr azi ne hydrate (0.18
m, 5.78 mmol) in MeOH (20 m) was

[00193] To a solution of the alcohol obtained from the previous step (3.3 g, 15.3
mmol), PPh; (4.28 g, 16.2 mmol), and phthalimide (2.4 g, 16.4 mmol) in THF (100 ml)
was added a solution of diethylazo dicarboxylate (DEAD) (2.65 ml, 16.3 mmol) in THF

(10 ml). The resulting mixture was stirred at room temperature under N, for overnight.
The solvent was removed under reduced pressure. The residue was purified via column
chromatography (silica gel, 20-30% EtOAc/hexanes) to provide 2-(3-benzyl-4,4,4-
trifluoro-but-2-enyl)-isoindole-1,3-dione as a white solid (4.0 g, 76%). 'H NMR (CDCls,
300 MHz) 6 3.48, 3.78 (two s, total 2H), 4.33, 4.57 (two br s, total 2H), 5.56, 6.30 (two t,
J=6Hz, total 1H), 7.11-7.36 (m, SH), 7.67-7.76 (m, 2H), 7.78-7.88 (m, 2H).

F3C
OH
Mitsunobu
reaction
CF3 o}
N
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refluxed for 4 hrs. The m xture was concentrated in
vacuo. The residue was re-dissolved in MeOH (20 m)..
woaodshisz34sol uti on was added 18% aqueous HO soPariusmos/005901
The resulting -m-xtuwe was refluxed for 40 mn, and
er ed

00198 1 S Pomiwe g Rar P aT e A ”u‘?%éfyﬁgspm@%;, dione
(1.75 %asig@gx&q 'h@zg}dﬁ (@gm@@ go 18" gs. %%%%g ggsépa@%pﬂgas

refluxad de 4das.i Ehbmlxtam:iwmsgcdmaﬂratéldﬁm vaegal| Thewgstdas iwas re-dissolved

in Mo {200 5 TS Belof i em st o Doty BT SGBr g cptpgassulting
mlxtuﬁé\@%huxéd fot b Elgr %ﬁd&nlﬁ%b%ﬁ foab6e- terEB@rafu?é i 0H ‘?ilfggéﬁ The

di ssolved 1 n et hi's sol ution was
filtratawas mnﬁbntpatecbﬁl HClo. Thetdsatuevev|diSolved 0HOEL) mIA The
aqueo\é'? ’?&Sr v%?s%qlgﬁshag ngld leergz g(li i;)@ %gggﬁle&\{\l’g?a@(gg Was tn”[]ade basic by
addin N*ﬂ@'PIZ thé‘reﬁulf}ﬂ% Bésful é&ﬁt‘i’mp\‘»}ﬁg %‘tur@t@bl Iw’ﬂifﬁ' Nﬁll @Qtréc?&ﬁmth ether
decon). 1HNVR { D20, 300 MHz) 8 3. 6 (two
(3 x 30 el lea—pomblsecsdr,gamc Tdyefs wgredirl,edlMﬁOaB fﬂlzered, andal 2H) ,

concegt'gé?ted leée ﬁﬁéﬁle ey Iqﬁls%lvgg\mm[her (g n?l gq}hs solu’? ion was ad({eﬁ]a

solutié 6f HCURY ana (bl Bﬁﬁnbd AbRN). N8 white ORI KR RGRM L
eneral formul a [ 001951 A gﬁkm fic exanple of the

washeglywitthethers then daied |(@ ISlgoﬂ@%étmylle heuizal- ML%@ﬂuﬁé@-lbyt -2-

t h | oride e rom
enyla@% CW Pt apra R B3R A S ek Ry agt et 20
- 33
2o O 0bh Gosonr v D, Wes PO NELES el e, 706733
(m, 5§D01961 N- For nyl - L- phenyl al ani ne nethyl ester.
Formam de (276 AL, 6.95 mol), L-phenyl al ani ne net hyl
ester hydrochl orj 1 g, %FGA' nmol ) and tol uene (50

Example 3A

a-difluoromethylphenylalanine, a compound embraced by general formula V
[00195] A specific example of the synthesis of a-difluoromethylphenylalanine
methyl ester hydrochloride is given below, starting from commercially available L-

phenylalanine methyl ester (Aldrich).
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m.) were conbined. The flask was equi pped with a

Dean-Stark trap, and the systemwas heated to refl ux
wobanoshsmB4h. The mi xture was cool ed to room t enpeTAS06/005901

and the solvent was-renoved in vacuo. The crude oil

was purified by colum chromatography (MeOH CH2O 2

1% 2% 5% to yield 0.79 g (82% an anber oil. "H

NMR (300 MHz, CDC13) 8 3.10

1H), 3.18 (dd, J= 5.7, 14.1 :

4.96 (m 1H), 6.22 (br s P 10 (m 2H) 7.27 (m

3H), 8.15 *(s, 1H). \ + Og N C 0 [001971

2- 1 socyano- 3- phenyl - propi opi ¢ acid nmethyl ester.

Phosphorous oxychloride (8 41 rbgHg. 52 nmol ) was

slow y added to agRGtUN d

nmet hyl ester (0.78 g, 3H76 .

m., 11.3 nmol) and CH2A 2 (8 ©olL) while stirring at OC.

The m xture was stirred under N2 at decreased

tenperatures as the reaction was nonitored by TLC.

, the reaction was Ea 958577 96 WO
[0019§b05/ oM@BmpthMWmsm yifstexc Hegnpiide@76 uL, 6.95

r
mmoGAEpheRBing felth P PSS & 2X9EmbaRd tpluene (50
mL) 2 Ca2binkhie Tae dlask wad eyepedweitiea DeatiSteekl trapesidate sywtdnihwas
ter rin and dried over Na2SO4. The cru
heate(gam@ei( %‘E 5 Burlbe PHEEtIES Wab e tocfﬁP@ﬁa&nBaf@%wng Hesowmivent
was 1 n vadadVeftd ¢ rﬁ?&ig/)amﬁnﬂwccgm%ﬁ cﬁrc{rﬁ)écﬁdraﬂgy MeOH/

cl ear 0|I 1H NWR (300 3.13 (
CHZC& E%, 2%, 8%k yigM)0.7Bg 282 % o, arﬂamlzﬂer@;l iHIﬂ\/l}RzGOOM-bIZ, CDCls)

5 31044007 55 30 5 1D, B9y 25 Torda Al e 31%? A8 (m,

1H), 6.22 (br s, 1H), 7.10 (m, 2H), 7.27 (m, 3H), 8.15 (s, 1H).

+ OCH;
. N
cZ
o)
[00197] 2-Isocyano-3-phenyl-propionic acid methyl ester. Phosphorous

oxychloride (0.41 mL, 4.52 mmol) was slowly added to a mixture of N-formyl-L-
phenlalanine methyl ester (0.78 g, 3.76 mmol), triethylamine (1.57 mL, 11.3 mmol) and
CH,Cl, (8 mL) while stirring at 0°C. The mixture was stirred under N; at decreased

temperatures as the reaction was monitored by TL.C. After 1 h, the reaction was
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O [001981 2-Benzyl -3, 3-di fl uoro-2-i socyano- propi onic
acid nethyl ester. A solution of

wa-206m833m80- 3- phenyl propi oni ¢ aci d nmet hyl est ePCTAUS2005/005901
m ni mum am)unt of THE (2.0 m) was added to a

auvencip B et SRS N OPonmHe ke’ Bt scherabib pna e

aqueohE‘ [a%lﬂﬁa@ Eb&rd&e’ﬂt\%ﬂ? Ci-EC123 G hBloRzanty laﬂlé% %Veré b(ﬁﬁbmte&‘ &vashed

fl ask was capped, and the m xture was gradual |y war med
with waer andrhrinenpret driagr aver a@zsm wa asederpredudtovasgnofied by 8olumn

chronilioet iy EP5P4 R Ty PR e o FEE bRl dteon

'H NMR (sa@umz '@ECI%BCUSE(hd'JﬂB'ZdISV@S{z @Ht)rﬁ%@dh Wit bé 14.1 Hz,
di et héH et her X . e ether [ayers wer

1H), 3n&3tse \)M4t4=\6(/da1tér5os?a2 Zalfé)el'/'@iﬁdm,@ﬁﬁa't’ 83 (lan&lerl ne,
before it was dried over Na2SO4 and concentrated. The
crude product was purified by colum chromat ography
(CH2Cl 2/ hexane 1:1) to yield 52 ng (16% of a clear
yellow liquid. 1H NMR (300 MHz, CDC13) 5 3.20 (dd, J=
13.6, 36.6 Hz, 2H), 3.PA (s, 3H), 6.03 (t, J= 53.7 Hz,
1H, 7.19 (m 2H), 7.3 (mcp’ﬁi-;‘;) pa- 958577 97 WD
2005/ 082343 PCT/ US2005MQ05901 ©“ Ph CHF2 OCH3 H2N HC

GHani ne net hyl ester
hydrochl oride. A solygli on 2 N HCl/ether (0.6 ni)
was added to a sol ufi“on of tlhe nitrile in a mni num
vol une of nethanol. The nixt®re was heated to 50 C for
1 h then concentrated in vacuo. The product was
preci pitated upon addition of ethyl ether, which was

ve
00198V g SRS i b 3B TRATRNE,
solutiovasf ﬁn@syﬂme}}phm@rnpmhmraeld]heﬂwgl &terdnd ngihligtim aﬂﬂaﬁnt of

THF @55 VasdiR s SPARPAFO LT HE (G Bsras eLi s tter 10
min, cﬁi&@&lﬂuofgﬁ%tﬁrﬁ%gé Grak ﬁﬁ(t%led’\@i?o%'h tﬁgm‘?)Y 1}&@@%& 0229 this

concent r at ed product was nverte
time, thy diasic Was cagped saidtthe puxtutereast greduitallyivvdrn2d kb HGin emiperature

as it w]ég'sg}lrl}@i Pcl)%séngt%gre 3 h! The reaction was quenched upon the addition of 20%

acetic acid (680 uL), and the mixture was concentrated in vacuo. The residual liquid was
extracted with diethyl ether (2 x 20 ml). The ether layefs were washed with water,
saturated bicarbonate, and brine, before it was dried over Na,SO, and concentrated. The
crude product was purified by column chromatography (CH,Cly/hexane 1:1) to yield 52
mg (16%) of a clear yellow liquid. "H NMR (300 MHz, CDCls) & 3.20 (dd, J= 13.6,
36.6 Hz, 2H), 3.70 (s, 3H), 6.03 (t, J=53.7 Hz, 1H), 7.19 {m, 2H), 7.31 (m, 3H).
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CDC13 on 300 MHz instrunent. The spectrum was not wel |
resol ved. The peaks were very broad. HRVS
wORBISDE2HINVG) cal cd for CL1IH14NF202 ni z (MEH+) PCT/US2005/005901
230. 0987, found-230.0985; HPLC. VWycac C18, 10-35%8 20
mn, 0.1%TFA in H20/CH3CN, 210 nm 1nlL/mn, tR =
8.26 mn. Exanple 3B SAit hesis of 2-(2Am no- 2- net hyl
propyl am no) - I phenyl - etlhanogHgi, hydr ochl ori de (a
conmpound enbraced by g | formula VI) OH H H3C CH3
NH2 2HCI [00200] Styren i deOCHB L, 0.5 nmol) was
added dropwi se to a dbNitionjof 1, 2-
di am no- 2- net hyl propane (100J)i L). The flask was
equi pped with a comdenser an® pa- 958577 98 WO
2005/ 082343 PCT/ US2005/ 005901 heated to 65 C for
approximately 90 mn. The m xture was cooled to room
tenperature, and the sanple was concentrated in

[00199hcuo. ciREluosemethylpkenyiplaniar methylesit brdrasiiovidsn éd
solutidh %)PZ ﬂ]‘ ﬁﬁpé{éhele . fn‘L) QA? 284338 'a%oitﬁ% .rofve@?nimé Eﬁ?? xﬁ’i%ﬁlﬁlm
water . e aqueous “l'ayers were conbined, "acrdifie

volunW dffin@ha&eil. aThaagktute wad lbatednol 50 °Ctfer 2t théir cumgénteatéd 5
filter before purjfication by HPLC [00201]_ The HPLC
vacuoe o Jip Proshist waspregiditated dpeppddtian of etByl sinet. whichvess remgved

. . ' ' o 7- 1AV i Ao .

in vedly viphiEuhlls Gy T8 e irGaRruled p B GRHERC, face
the foRinovasrdidselved Gn aindirtune pOORO2dndTileerf Thetaqoersisieyree was separated

checked apal ytical HPLC c. C18, 10-5098 in, 20
and thejiT wgs a@%ﬁ%roiﬁwfgé\lﬁ%oléﬁd@?f@a i 38pPEyAHYith efer
Vi |

The o ey AR o] NASI RN coRRl, Jog AP Gy Sverted
to thewdyiltoehlorids saltreporCimeasmentywith Bl HEYethee HAAMR sesldopdin n

a m.ni vol ume of..met hanol (50-75 .. L n
CCRet A RHT I EEn Do a0 shona el feplad, Shprks were
very iYB5E BRIV (\MRSIT-EBMIS) caled for CpH14NF.0, m/z (M+HT) 230.0987,
found 230.0985; HPLC: Vycac C18, 10-35%B 20 min, 0.1% TFA in H,O/CH;CN, 210

nm, ImL/min, tg = 8.26 min.

Example 3B
Synthesis of 2-(2-Amino-2-methyl-propylamino)-1-phenyl-ethanol dihydrochloride (a
compound embraced by general formula VI)

: OH HsC CHj3
H
N
NH, o 2HC|
[00200}] Styrene oxide (57 pL, 0.5 mmol) was added dropwise to a solution of 1,2-

diamino-2-methylpropane (100 pL). The flask was équipped with a condenser and
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added to the residue to precipitate the product, then
the ether was renoved in vacuo and the sanple was
wdaniesdseaagler vacuum 1H NVR (300 MHz, MeOH d4) PETAISHHS/005901
(s, 6H, 3.36 (m 2H-, 3.47 (m 2H), 5.16 (dd,
heated 51693“4_8 ol '\g&oklﬁnat&W»O min34rhethixhi® wad cdled 1B ro%ﬁD tempefiure,
(m 2H); (MALDI - FTMS) expected: 209.1648 (MtH);
and threcsam@le Vzwomagrs(c@dﬂﬂ)vacm aFhis tesidee wa disgoivedenhwatyr and

h opyl J nyl anm ne ound nbraced
wash il tierf OB il Gt YVt S R BBl TR RGS
layers\AQ:ra Q8mbHBE 34tk Red #4125 A0&R0kid, A ﬁ@c@ﬂed/ﬁu%éﬁ Hr()e45°u

4- (4- net hoxyphenyl ) butyric acid (50 g, 8 mmol)
ﬁlterl@ﬁf@remzlﬁwlqm@nﬂﬁhﬂr ated, cat. anount) in I\/le()—| (30 m)

was refluxed for 3 hr. The m xture was concentrated

to renove excess MeCH. The residue was diluted with

[0020Ef OAC (IBO HADC coritiom siietiwetetR 62H{:20 m ), Sat.
NaHCO3 (2 x 15 m), H20 (20 m), and brine (30 m)

respectively. The organic | ayer was then dried

[\/g§ d T filtrate was concentrated in
Colun( g@magdr:o%/i&?jgx e ﬂﬂl 4- (4- met hoxyphenyl ) butyrate

Gradléxﬁ.&' @%B&@%mﬂ,H NI\/R (CDC13 300 MHz) 6 1.89 (p, J =
6.6 Hz, 2 2.30 ( Hz, 2H), 2.57 (t, J =
Solvents A)D. %EBZM@%AB)(%T% Eﬁ\/Cﬂs% (s, 3H), 6.80 (d, J =
Detecr-l Fggnmm—l) 7.07 (d, J = 8.1 Hz, 2H). [00204] To a
cool ed sol ution of net hyI 4- (4- met hoxyphenyl ) butyrate
Flow xaB: 61(gmLadin3 nmmol) in CH2CL2 (40 ml) at -78C under N2
was added dropwi se a solution of DIBAL in hexanes
(1.0 M 18.0 m, 18 nmol). The resulting m xture was

[0020§]§/ ' ;(rj e ?‘Hgﬁﬁ/(éﬂcﬁlg viagl @ﬁec@gd {ég{laelgt (%t ML @Efl/ td%@ gﬁ 1%?(51 15098 in

20 mlmdrméétngm At254 yml) and domdsprqyanaﬁs spectmntbifyi ITherfedtiodhe
uo .t

I Y M
residud. 0@%6 d ] H(E‘{\l%lf]lﬁ%&sscﬁ% Mﬂzr)nm?m&m%hfrﬂe of]metgz’xlé (5875
pL) arzlth H§317T¢618€ sTheg Bflyers vaib r’Qrdpvell aftes 541 OHm,n zwp);e ebhyl Bthed was
added‘%o ‘Ehe res1due to pr«'e_é)lpltege ale p(roduc% H?len t];e ether was removed in vacuo and
the sample was dried under vacuum. "H NMR (300 MHz, MeOH- d4) 0 1.55 (s, 6H), 3.36
(m, 2H), 347(m 2H), 5.16 (dd, J=1.85, 6.50 Hz, 1H), 7.34 (m, 1H), 7.40 (m, 2H), 7.48

(m, 2H); MS (MALDI-FTMS) expected: 209.1648 (M-+H); found: 209.1649 (M-+H).

Example 3C

1-[3-(4-Methoxy-phenyl)-propyl]-prop-2-ynylamine (a compound embraced by general
Jormula VII)

H,C o
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e

resi due was used directly in the next step w thout any
further purification. MeO ) ~-"0O [00205] To a cool ed

weabostoszaasz of 4- (4- Met hoxy- phenyl ) - but yr al dehydect/asi®5/005901
g, 6.35 mmol) -in THE-(30 m ) was added a sol ution of

00230 | ARGt o - ok ey DR e G, 3 b fmol) and
std@esmﬁeﬁa & cho r&%%u#ﬂem Me@iﬂ(ﬁ}ﬁﬁ WRSMULRFDES LPY The he mixture

di ng d| ut'e 1's The "l ayers were separa

‘'was cbheentratpdao usmbey@cessdde @Kt Bhetreddwe wis GE@ACw({tB BtOAR (30 ml)

and fishidop i Ho5H1E0 Al PhIBHER BonLEntF b Bh ikt driopiao m)
respeat@&el}cdu"fh a4 ;gxg)s(gineggﬁ? LESILN 6_‘?%{?1941@11&%& Whea

25-30% Et
concdﬂhtatedxy vpheriylpreshéxmethyh4-§4-ahethbecyahemil) butPral(5 g A0%W%).

3 6 -958577 .10
1 NB 0 0RbsR0 HEF) Od2008) b0SSbRz A7 99 (61 1 o BMPD 24307
= 6311 t = : 7 : —4.
7 2B g T A O e B 2 2y
2H). Hz, 2H). OH MeO [00206] To a m xture of
6- (4- Met hoxyphenyl ) - hex-1-yn-3-0ol (0.6 g, 2.94 mol),
PPh3 (0.77 g, 2.94 mmol), and phthalimde (0.43 g,

T
O0BL34 Rt Ti e O A 0B 17

mmokix ﬂlﬂz@lz (A mlyal -r78°é?alumer MNaovastaddpbdapwise asotigionNst Dl@rAL in
ov iight. After renov Lvent, the r.esidue wa

hexar&aﬁ-ﬁil\gdlt%ﬁ) il wme @@ﬁﬁ%ﬂg ?alﬁlﬁgtureéfrqs stigred af - 7856 1mdonN:

for 3 gfs{q%ﬁ{ f%l@l? gﬂ Ahe % fg{/ ﬁﬂuﬁ )!}/F%%)H Tglre ges_ étl%m )itl_lresvglisn d

warmetl eratiu3Ht ylicomen( @n@@ragl,re afd® ﬂ'ﬁ)teredHThlb/thf@@hé% corzefivhizd /6

vacuoﬁq)g1ve24-2%»1\%en%%xy}(:%l?en§]_)oq)utga g:h)é(;ge] asgpboﬂ é 08¢ gng% J 'H NMR
(CDC%,%OO&/H&@M olkh, 1457%1H£,@H)32 Z'flgt f= st sziﬁ) 275 %@, 1(2—4-3' 5 He,

2H), W@ (©3HY 6.81 (<! 09?81411424\21'@9& @ﬂ @, oSf= 8.4 Hz 2H) 9 " (s? 1H). The
res1d1fe \i/ L[sed Qhrec y m(%ﬁé/ gex% ep w1 ?Xn)] fulbtheb ﬁuzriﬁlcgg(l)r}l_ I soi ndo

MeO

)

[00205] To a cooled solution of 4-(4-Methoxy-phenyl)-butyraldehyde (1.13 g, 6.35
mmol) in THF (30 ml) was added a solution of ethynylmagnesium bromide in THF-(0.5

M, 14.0 ml, 7.0 mmol). The resulting mixture was stirred at room temperature for 3 hrs,

. and then was quenched by adding dilute HCI solution. The layers were separated. The

aqueous layer was extracted with EtOAc (3 x 20 ml). The combined organic layers were
dried (MgSOQy), filtered. The filtrate was concentrated in vacuo. The residue was

purified via column chromatography (silica gel, 25-30% EtOAc/hexanes) to afford 6-(4-
Methoxy-phenyl)-hex-1-yn-3-ol as an oil (0.61 g, 47%). 1H NMR (CDCIl3, 300 MHz) &
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1,3-dione (0.62 g, 1.86 mmol), H2NNH2*xH20 (0.06 m ,
1.93 mmol) in MeOH (20 m) was refluxed for 3 hrs. 6
wOl2643108¢H30 m ) was then added. The m xture waBCT/US2005/005901
continued to reflux for 45 mn, then cool ed, and
1.71- felli(ﬁar eH), 2Te(sf 1My, nait, \/yaségqmeml)raw(k BF) VARSI cbr sT ),
resi due was dissolved in H2O (10 m ). The aqueous
6.83 (dol TS DHzy), TddHed widthtet 24r (2 x 20 m). The
aqueous solution was basified with NaOH to pH around
12, saturated with Nad, and then &ftracted with
ether (3 x 30 m),, The corrbl ned orggnic Iayers wer e
dried (MySO4), fN§ 9
concentrated i n vacuo. esi due was “&issol ved in
ether (2 mM). To this added a sol ution of
HCl in ether (1.0 M 5.0 >0 pa-958577 101 WO
2005/ 082343 PCT/ US2005/ 005901 nmol ). The solid .
[00206% eci piTiced miktwa B Ut dethox ypleahbdeni 1t n-8tdi€0.6 gap®4 mmol),

Led tq' i 1-[.3-(4-. . .
P13 (i 6 S RO BB A o A R 6By e
ed @’sotutich o 8 1/ u i
add d(lvﬂz 0)3&6&)1%%’@%]_) 7(?1&(8 r%éh, 2%4’&13%3?@%@?}% NV t@é‘;}p L
was stirrg@ai nepmitefnper3tuduwiider N3Hpr 0B 8igh3. Qﬁel(lmnotiﬁg sobertf the

residl%gvyjﬂs‘] ;‘@Z?fi é(l%@lumlﬂl)chroma?o grglgﬂy élhca gel8 20 %% gt@Ac/{}lexanes) to

provide iﬁm étsqnﬁwﬁé)@pﬂwb)pr&pﬁlfcpf@m%mhﬁ(mihalehtg Wi oﬁm(g@ 62 g,

(a_conpound enb % neral ‘formula VII) |
63%%) T 2. 1o GOGMEB 50%/ 58-1.81 (m, 2H), 2.00-2.21 (m, 2H) 2.36 (brs

0 g Aag PR o Sy 05 -1

2H), B08$ W, iTeng o732/ mvvqarﬁph 1. $IRgRehy HYr om de i n
> THE(}d(O 5 M 2%3 ?ﬂ 6.5 ( )HW The regul tg%i?]g m xt ure
was stirred at OC ¢ N2 for 3 his, and quenched by
addi ng H20 T The aqueous
| ayer was exfe act \
conbi ned organic |

20-40% Et OAc/ hexanes) to give
1-(3,4-Di fluoro-phenyl)-4-(4-ng
| as a solid (0.25 g, 15%. NVR (@DC13, 300 MHz) 5
1.35-1.69 (m 4H), 2,55 (t, J =7.5

[00207] A mixture of 2-{1-[3-(4-Methoxyphenyl)-propyl]-prop-2-ynyl}-isoindole-

1,3-dione (0.62 g, 1.86 mmol), H;NNH,*xH,O (0.06 ml, 1.93 mmol) in MeOH (20 ml)
was refluxed for 3 hrs. 6 N HCl (5.0 ml) was then added. The mixture was continued to

reflux for 45 min, then cooled, and filtered. The filtrate was concentrated in vacuo. The
residue was dissolved in H,O (10 ml). The aqueous solution was washed with ether (2 x
20 ml). The aqueous solution was basified with NaOH to pH around 12, saturated with
NaCl, and then extracted with ether (3 x 30 ml). The combined organic layers were dried
(MgSO4), filtered. The filtrate was concentrated in vacuo. The residue was dissolved in

ether (2 ml). To this solution was added a solution of HCI in ether (1.0 M, 5.0 ml, 5.0
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Hz, 2H), 3.76 (s, 3H), 4.49-4.66 (m 1H), 6.80 (d, J =
8.4 Hz, 2H), 6.92-7.22 (m 5H). F FOHI CH3 O~

wpae@a8%AT 102 WO 2005/ 082343 PCT/ US2005/ 00590 BCT/US2005/005901
[00209] A mi xture of

mmol}_ ffﬁé g@%zlgre@lg{tgte gagﬁh})ﬂeﬁ &%m&t h&%h%hael@’ @%e ut ane-l [3-(4-
s LAk S 8 B 55

(decoinpoIHE 'HNIRND,O, ’m@MHﬁ)ssul 51-mglrﬁmt4HI)eQ maa 49t(nr rzch BY7-

dﬁfb mterrzerature under f)or over ni
2.79 (BbriERnt PaledHnd-$%S 98, (A EDr @41 thid < §}¥¥u2m,|7e%§(ﬁé 7.8
Hz, zg?l um chromat ography (silica gel, 20-30%
OAc/ hexanes) to give
2-[1-(3,4-D fl uoro-phenyl)-4-(4- metlﬂm(y phenyl) -
butyl]-isoindol e-1, 3-di one as a solijd (O 149, 27%. 1H
NVR (CDC13, 300Mffzg06 1.5 4H), 2.57 (t, J =
7.5 Hz, 2H), 3.78 (s, _w 1H), 6.81 (d,
= 8.7 Hz, 2H), 6.94-j < O N O O-CH3
~6 [00210] A mxture ®
-[1-(3,4-Di fluoro-phenyl) - 4- (4- met hoxy- phenyl ) - but yl ]
i soi ndol e-1, 3-dione (0.1 g, 0.24 mmol ), H2NNH2*xH20
(101, 0.32 mol) in MeOH (5 m) was refluxed for 3
hrs. A solution of 16N HC (2.0 m) was added. The
m xture was continued to.reflux for 45 mn, then
cool ed to room tenper at urgxanplg 3Poncent r at ed in

TR S P o e B B g

basified to pH 14 b)geaeick'iﬁxymbdaﬂ{[) saturat ed wth Nad ,

100208 g ari sy DTG VRSB phis) PEEeRTE( 03 &, 5.78
mmolf il T1RYS0 Wat@@%a%fgt e h&hfﬁ%fﬁgﬂmom% 2si due was.

I ssol ved 1h ether soluti on was

diflucastthedylan agaéditi drorafde HCITHFN(0eX Mg 13 @, €.5Mmal) 0 Tht yesuffing
solid precipitated was collected, washed with ether,

mlxtugﬁnwawtiré’dl 3t DOC gder Pofor 8 firsy jandl guenshed by adding H203, The layers

were separated. The aqueous layer was extracted with EtOAc (3 x 20 ml). The

combined organic layers were dried (MgSO4), filtered. The filtrate was concentrated in |
vacuo. The residue was purified via column chromatography (silica gel, 20-40%
EtOAé/hexanes) to give 1-(3,4-Difluoro-phenyl)-4-(4-methoxy-phenyl)-butan-1-ol as a
solid (0.25 g, 15%). "H NMR (CDCls, 300 MHz) 6 1.35-1.69 (m, 4H), 2,55 (t,1=17.5
Hz, 2H), 3.76 (s, 3H), 4.49-4.66 (m, 1H), 6.80 (d, J = 8.4 Hz, 2H), 6.92-7.22 (m, 5H).

F.

OH CH,
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di f 1 uor ophenyl ) - 4- (4- met hoxyphenyl ) - but yl am ne. :
200C (deconpose). 1HNMR D20, 300M Hz) 6 1.13-1.47
wOmosah3431. 62-1.87 (m 2H), 2.22-2.47 (m 2H) PCB/U82005/005901
oSy « 3Ky v 4..07~ 4. 15.(m -1H), 6.73 (d, J 8.7 Hz, 2H),
8-7.8 -
[0020@&/ Uszoélé)l(tglc‘)%ogfgbl G, @Jﬁﬁéc‘égjp%ﬁﬁ%d'w@ ﬁ&@é&??ﬁé@ butan-1-ol
(0.25 25 (.36 piveoly, PRir ¢Py2B)e; 188 yhraol) rpdtiadinudert® ﬂm ¢, 8B nana)lithJHF

(30 rdfPEH Seardell i aGolioh o PG 1T S hBEEnSH e TR mi). The
result%{g%&tm% HRIMikg st [pleﬁtlﬁ/@ Ghtdr N, ot bvdash, %Bli ead

hr. TLC showed tha starting mat eri al was
concqm:re@d ni vacTioe Thiextsides waspwifiedenmt ¢eltesa chromatog@phiTtsdlica gel,

BRI e e
butylpfsbﬁﬁofe:sp?)—@lane a-grilesoﬂﬂ gan 'gCZJV%)’ ery MRQCM3,GW§@2)) 5 1.51-

| téred | trat was concentrated in vacuo

1.82 m @)o@ﬁaé‘t A 735 HZ( 2H555 & (Sgﬁ% 4.5PH- 8RR EBEER1 @od=8.7

93-2-,.03 (m 2|—|) 2.46 (t, J= 5.88 Hz, 211),
Hz, 2%9‘?172%1 57 1 He, 3.67 (s, 3H), 7.12- 7.22 (m
7.24-7.33 ( 2H) CHS O [00212] To a cool ed
mxture of i< phenyl butyric acid (3.55 g, 19.94

mol) 1n CHC] -78C under N2 was added
dr opwi se a sol C hex es (1 M 22 m,
22 mol ). TRé re [ ' red at -78C
under N2 for , ng MeOH (5.0
m). The mxture vvasfwtered The at e vield;

10 /@ 2.840796% . 'H
NVR (CDCL3, 400 MHz) \6 1.7 (t, J= 6.0 Hz, 2H), 2.47
(t, J= 6.0 Hz, 2H), 2=6 , J= 6.0 Hz, 2H), 7.11-7.22
(m 3H), 7.24-7.35 . 9.76 (s, 1H). pa-958577

104

[00210] A mixture of 2-[1-(3,4-Difluoro-phenyl)-4-(4-methoxy-phenyl)-butyl]-
isoindole-1,3-dione (0.1 g, 0.24 mmol), Ho,NNH,*xH,0 (10 pl, 0.32 mmol) in MeOH (5
ml) was refluxed for 3 hrs. A solution of 16N HC1 (2.0 ml) was added. The mixture was
continued to reflux for 45 min, then cooled to room temperature, and concentrated in
vacuo. The residue was dissolved in H,O (10 ml), washed with ether (2x10 ml). The
aqueous layer was basified to pH 14 by adding NaOH, saturated with NaCl, and extracted
with ether (3x20 ml). The combined organic layers were dried (MgS04), filtered. The
filtrate was concentrated in vacuo. The residue was dissolved in ether (~2 ml). To this
solution was added a solution of HCI in rether (1.0 M, 2.0 ml). The solid precipitated was
collected, washed with ether, and dried (10 mg, 13%) to yield the product 1-(3,4-
diﬂuorophenyl)~4-(4-methoxyphenyl)-butylamine. mp: 200°C (decompose). 'HNMR
D,0, 300MHz) 6 1.13-1.47 (m, 2H), 1.62-1.87 (m, 2H), 2.22-2.47 (m, 2H), 3.62 (s, 3H),
4.07-4.15 (m, 1H), 6.73 (d, ] = 8.7 Hz, 2H), 6.88-7.22 (m, 5H).
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WD 2005/ 082343 PCT/ US2005/ 005901 H O [00213] To an
i ce-cool ed sol ution of 4-phenyl butyral dehyde (2.84 g,
Wogomsﬁ)smml) in THE (40 m) under N2 was adde#C#&US2005/005901
.ol ution of vinylmgnesiumbromde in THE (1 M 19,2
m, 19.2 mmol ). The resulting m xture was stirred at
robq tegperature under N2 for 3 hr, then poured into
he mixture was extracted with CH2CL2 (2 x 30

m ) orrbl ned orgam c layers were dried (MySO4)
and WS _concentrated in vacuo.
ThE residue wa n a ¢olum (silica gel,

10- 20% Et OAc/ hexanes) to |l gi ve|6-ph | - hex-1-en-3-ol
as an oil (1.88g, 46% . ITHUK ® 400 MHz) 8 -
1.50- 1.82 (m, 5H), 2.65 (t, J = 6.04 Hz, 2H),
4.08-4.15 (m 1H), 5.11 (dd, J = 8.28, 1.03 Hz, 1H),

5.22 (dt, J =13.8, 1.16 Hz, 1H), 5.81-5.91 (m 1H),
7.15-7.21 (m 3H), 7.25-7.32 (m 2H). OH [00214] To
a mxture of 6-phenyl-hex-1-en-3-o0l (1.53 g, 8.68
mmol ), phthalimde (1.28E%m@edE nmol ), and PPh3

2 1P I Iy 4P el v

[00211] ) . Themiestd dfidaphengblodtonaciid 3.64 g, 28095 nahol), HEQY rﬁsahszeral .

drops, P it BROPHET VEOFIG LS DR Tone, ToF apfpved haino

startnégﬁxhht’eﬁ@l W pr QT 1’5?(@ e/ Wﬁ%’%@ﬁ@éﬁraﬁe‘a athess Bad r%m(l&e S was

enyl pro yl ]-1soi ndol e-1, 3-di one as a ye
dissoloed in( BtOWe @O Iﬁlgo/énd W&ﬂhleth(sﬂDNEHCQh(@ MQI)HI)ESHzO (2 X 20 ml),

and bﬁ}pﬁs ?BOzméo e gggan F%%a%?%saszdf%é%& gbahdéil d'2_|'z'ﬁ10 Ilfj&%te was
conce'ﬁf_rbit%d P B g%i’)de £ l_(l)glff(ﬁSSZ% 40%_)4 Iﬁ)NMl{ @3@131&)(1 MiHz) 6

7.22-7.2 (m 2H), 78-7. 83
1.93-2.63 (RHD), @M&W? 8805z, WH) 2006 (t03234%/ Hz, 2H) 3.67 (s, 3H), 7.12-

9 N O O[002151 A m xture of
722 ?%gggﬁéﬁﬁ’%}ﬁpw )-al [yl ]-isoindol e-1, 3-di one (1.4
g, 4.58 mmol) and NH2ZNH2xH2O (0.16 m, 5.14 mmol) in
MeOH (20 m) was refluxed for 3 hr,

N

CH;

[00212] To a cooled mixture of methyl 4-phenyl butyric acid (3.55 g, 19.94 mmol)
in CH,Cl, (40 ml) at —78°C under N, was added dropwise a solution of DIBAL in
hexanes (1 M, 22 ml, 22 mmol). The resulting mixture was stirred at -78°C under N, for
3hr, then quenched by adding MeOH (5.0 ml). The mixture was filtered. The filtrate was
concentrated in vacuo to give 'an 0il (2.84, 96%). 'H NMR (CDCls, 400 MHz) § 1.97 (t,
J=6.0Hz, 2H), 2.47 (t, J= 6.0 Hz, 2H), 2.67 (t, J= 6.0 Hz, 2H), 7.11-7.22 (m, 3H),
7.24-7.35 (m, 2H), 9.76 (s, 1H).
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t hen concentrated in vacuo. The residue was

re-dissolved in MeOH (20 mM). To this solution was
wadasihsiad aqueous HA (5.0 m ). The resul ti ngPaATASA06/005901
----- was r-efl.uxed for 40 mn, cooled, and filtered. The

filtrate was concentr at ed in vacuo Thﬁ resi due was

di ssolved in H20 (107N ofi 'was washed with

ether (2 x 20 nl). queous |ayg§r was made basic

by addi ng aq. NaOH.

gol uti on vva
NaCl , then extracted

5 saturated with
@th ether (3 x 20 ). The
conbi ned ether layers were dried (MgSO4) and
filtered. The filtrate was concentrated in vacuo. The

002165, o' oy TegeRlrL }a B e e R e g mmoD)
in THEGLO k) @R8N, (s Mﬁdé’d Qsdﬁtiorﬁe@lﬁ@lﬁia)gnesﬁlﬂﬂ"{%&rﬁlde in THF (1 M,

precipltate was formed. The solid was filtered, washed
19,2 i 9.2 remBr Tha desaitinaonixturel weh stirrett aterdome@mergturen_ﬂéerﬁ\b for
e desi
3 e ey B e e P g R ERSTR S a0 ) The
combiﬁea, oﬁ%nﬂo 149erk merékhﬂed l\/fggiﬁ;%gm? 2t m,ﬁltsat@&as c8cehitated
32-5.41 (m 5-5.82 (m , 71.18-7.28
in vac@m Tgﬂyesmpegqaspumﬁe(l A az:p[)umrp\(@h%}rdpe’z EtOAc/hexanes) to

r §amt 0
sive GRREREN A LR AREN TR0 S 3™ AR FOOURR o o 1.50
1.82 (ﬁQG%,OBQS(ItSJ E@TMEZOZEZ HO5A015 (1h), 1QI)NEIZl¢ﬂd,I‘JIGI= 8.281 163 Hz,
HF 1-1 1 Et3N E &0021%) To a cool ed sol ution of
1H), 5923 (dhok DB 3Rz 11 k7 dHY. 2. 8-3-01 {8, Ilpmipl -7 dAdmeB N 7-33785
(m Zﬂi, 27.6 mmol) in CH2C12 (45 m) was added a sol ution
>7of chloroacetyl chloride (2.49 g, 1.76 ml) in CHCl 2
(5 mM). The resulting mxture was stirred at room
t enper at ure overni ght, then was transferred into a
separatory funnel, ard ed w 1 (2 x 50 m),
NaHCD3 (100 ni) . a ne (100 mY respectively, and
then dried over WSHA and filtered,, The filtrate was

concentrated to gi veasgyel | ow sh sorll It was

" [00214] To a mixture of 6-phenyl-hex-1-en-3-0l (1.53 g, 8.68 mmol), phthalimide
(1.28 g, 8.68 mmol), end PPhs (2.28 g, 8.68 mmol) in THF (30 ml) was added a solution
of DEAD (1.41 ml, 8.68 mmol) in THF (5.0 ml). The resulting reaction mixture was
stirred under N, at room temperature overnight. It was concentrated in vacuo. The
residue was purified on a column (silica gel, 10-15% EtOAc/hexanes) to afford 2-[1-(3-
phenyl-propyl)-allyl]-isoindole-1,3-dione as a yellow oil (1.47 g, 89%). 1H NMR
(CDCI13, 400 MHz) 6 1.50-1.70 (m, 2H), 1.88-2.01 (m, 1H), 2.08-2.20 (m, ‘lH), 2.57-2.69
(m, 2H), 4.76 (q, J = 6.06 Hz, 1H), 5.15-5.25 (m, 2H), 6.14-6.26 (m, 1H), 7.08-7.19 (m,
3H), 7.22-7.28 (m, 2H), 7.66-7.74 (m, 2H), 7.78-7.83 (m, 2H).
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purified via colum chromat ography (sil idcat g((als, 133%

Et OAc/ hexanes) to provide the pure produc .19,
wO2053%p2343H NVR (CDC13, 300 MHz) S 7.24-7.36 (RCTANY005/005901

7.05-7.16 (m 2H), 6.71-7.02(s, 1H), 4.38-4.51(d,

2H), 4.03-4.10(s, 1HH. OO C N NH3.HZON J-I~ NH2 F

HH F [00217) To & s™ * of

was heated at 60C for i.5 hr. -

was conpleted.. The reacti on m xpuee was concentr at ed.

The residue was purified via cochromat ogr aphy
00

silica gel, 5-10% MeOH CH2dQ 2) e the product
El40 ny, g77. 7%. 1H NVR (CDC13, MHz) 8 7.22-7.38
(m 2H), 6.95-7.10 (m 2H), 4.45-4.50 (m 2H),
3.32-3.45(m 2H). pa-958577 107 WD 2005/ 082343

00211 UE%%%PE%?%M%’%@ S PR} B oo et B drone (1.4 o 458

b (h .
ROl A A0 el

then c%%)re(tgd B Yacuo. Bheresidue wagmedissolvedirr BeOIH (200n1)1 Touhie

tyre. esolld precipitate
solutiofias3iibd £ Spb B TERTRR, Thierbliig birtze by relimed fo
40 ming coaded,iand e, tThedildgte @vas @bhékntrated in vacuo. The residue was
dissolved in H,O (10 ml). The solution was washed with ether (2 x 20 ml). The aqueous

layer was made basic by adding aq. NaOH. The solution was saturated with NaCl, then
extracted with ether (3 x 20 ml). The combined ether layers were dried (MgS0Oy,) and
filtered. The filtrate was concentrated iz vacuo. The residue was dissolved in a small
volume of ether (~2.0 ml). To this solution was added a solution of HCl in ether (2 M,
3.0 ml, 6.0 mmol). A white precipitate was formed. The solid was filtered, washed with
ether and EtOAc, and then dried (0.51 g, 91%) to yield the desired product, 1-(3-phenyl-
propyl) -allylamine. mp: 143-144°C. '"HNMR (D20, 400 MHZz) 6 1.58-1.75 (m, 4H),

2.58-2.72 (m, 2H), 3.68-3.82 (m, 1H), 5.32-5.41 (m, 2H), 575582(m 1H), 7.18-7.28
(m, 3H), 7.31-7.41 (m, 2H).

N

NH,

Example 3F
2-amino-N-(4-fluorobenzyl)acetamide (a compound embraced by general SJormula IX)
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(40 nmg). np 114-115 C. 'H NWR (D20, 300 MHz) 8
7.28-7.38 (m 2H), 6.92-7.06(m 2H), 4.35-4.48(m
wam®es/082335- 3. 30 (s, 2H). HRMS Cal cd for CgHL2FRRD/US2005/005901
[ MPFH] + 183. ®28. Found 183.0924. Exanple 3G
2-am no-N-pyridin-3 yl met hyl acet am de (a conpound
errbraced by gener al Bor mula I X) 0 O NH2 Ho. ,or NHBoc
HCGr DICN[002191 A sol uti of

Boc-Yd y- OMH¢ 1. 73 g, 1) and cl
i i sopropyl carbodl“"lmd (2.0 n, 1p Dl ) Hn DVF (20
5 mn. To
enotrlazole (HOBt ;

was stirred ata‘gtgg tenperat
this solution was d 1-hydroKyb
1.74 g, 12.8 mml ), followed by 3-am nonmet hyl pyridine
(1.0 M, 9.9 mol). The resulting m'xture was stirred

00216t ro I [ r med

(002161t T OOTS b 0BBIEA Bhii6n BY LMoAene G 20h T (oo gnd ;N

filtered. The filtrate was was

(3.85 ), 32 6gamghan élﬁzﬂéﬂ@@%nl(} ax a&dsb(c)lf S)O'lolitlo@rt?"hclhldrﬂﬁ‘cefyl QQloPde
er the renoval

(2.49 %ﬂéﬂ’\%ﬁﬁ (Fn ?F&Pg& nglﬁjI ?l\{ £ Was stésedatroom
t hreowd '
I:rrg)em © %@h@%xl(/%é etkdn%%n%ﬁ r11éto g'r_%géc { F}E @Anfaf\/%gqg%ashedpplth

2 (%W%p (@3& 2 OfYpend), agd sbm@(gngl) géﬂé)gaﬁi)ely, ahd @n’drRA over
MgSOéEﬂd ﬂ-lggr%d ”{l?e ﬁ% wé %c'_e{gt@ 92 osBEY Tgp@lggg/lm It was
purifie@ gﬁﬁo%ﬁ%&ﬁ&ﬁgﬁw&ﬂl@@ %&0%% @%A%mexalgspto proxE}%e the pure
product(3 1, $4.57)° HANMR (CDCls, 300 MHz) § 7.24-7.36 (m, 2H), 7.05-7.16 (m,

2H), 6.71-7.02(s, 1H), 4.38-4.51(d, 2H), 4.03-4.10(s, 1H).

0 o}
]
N/“\/ . /“\/NH
/©/\ i i . ” 2
F F
[00217] To a solution of 2-chloro-N-(4-fluoro-benzyl)-acetamide (0.2 g, 1 mmol)

and KI (catalytic amount) in DMF (10 ml) was added concentrated NH3°H,0 (0.4 mi).
The resulting mixture was heated at 60°C for 1.5 hr. TLC showed the reaction was
completed. The réaction mixture was concentrated. The residue was purified via column
chromatography (silica gel, 5-10% MeOH/CH,CL,) to give the product (140 mg, 77.7%).
"H NMR (CDC13, 300 MHz) §7.22-7.38 (m, 2H), 6.95-7.10 (m, 2H), 4.45-4.50 (m, 2H),
3.32-3.45(m, 2H).
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(N [00220] A m xture of
[ (pyridine-3-yl net hyl - car banoyl ) - net hyl ] -carbam ¢ aci d
wt)emtsmlsnmyl ester (1.5 g, 5.65 nmol) in 40 M POVEUSEMS/005901
i-n- CH2C12-was stirred for 30 mn, and concentrated in
vacuo. The residue was washed W|th ether tw ce, and
| yophilized ¢o give a white powder (1.58g, 80% . Orrp:
87 88C 1H (D20 300 MHz) 8 8.58-8.76 (m 2
‘ “27 BieQR(m 2H) . (47524

NH,
12N30 ' -HC!

anm no- N-(3 fluoro-5-trifl uororrechyI be zyI ) acet am de
(a conpound enbraced by formula IX-a) O F O NH HN
OC(CH3)3 Y F3C OH F DIPCD/HOBt WNH Boc F3C
[0021BP0221]ToSysalihiaicf 2edmino-N-(4- fluoro-benzyl)-acetamide (100 mg,

P e P e e O

Q(t&»ev?a ERled at rhod t ture. The solid itat
10m§%?)soqp%éobgﬂ I%%odl Im o?e (0. 22 v ’empgraure ,eSOI ﬁ&% Hate

was cODecddl gy, fikraGommpdshed W1tB|\B¥O(A1;5and1d_1)edwa§asuQ tor&vje asolibom

t enper at ure for 1 n t t e it
comfrRistei 4 ORI PO BB LEE @ gy 6.92-7.06(m,
' )y) hery asul C YdUbeC i +at
2H)’¥ggrdﬁ48g£ étur eg %@gsr |ﬁg Hry ?asol id )fg‘%?rlieNg vgz\a/fs
183.092$.tEmLmdl 188f0924nd the fi Itrate pa- 958577 109 WO

2005/ 082343 PCT/ US2005/ 005901 was washed with H20 (2

x 50 m.), saturated NaHCO3 (2 x 50 ni), and brine (100

nL). The organic layer wagyglfied over Na2SO4, and

filtered. The filtrate was concentrated in vacuo. The
2-amines Neyeidives-ypuethploedamnidedolcampowhd ewiraoest bipgaretdifbinvda IX)

gel, 40%
O
/“\/NHBoc )K/NHB
oC
X N
| H
=
HOBt, DIC N
[00219] . A solution of Boc-Gly-OH (1.73 g, 9.9 mmol) and 1,3-

diisopropylcarbodiimide (2.0 ml, 12.8 mmol) in DMF (20 ml) was stirred at room
temperature for 5 min. To this solution was added 1-hydroxybenzotriazole (HOB;

1.74 g, 12.8 mmol), followed by 3-aminomethyl pyridine (1.0 ml, 9.9 mmol). The
resulting mixture was stirred at room temperature overnight. The solid formed was
filtered. The filtrate was washed with H,O (2 x 50 ml), saturated NaHCO; (2 x 50 ml),
and brine (100 ml), and then dried‘ o‘v'er NaySO4.  Ater the removal of solvent, the residue
was purified via column chromatography (silica gel, CHyCl,:EtOAc:MeOH = 3:2:0.03)
to give the pure product (2.2g, 85%). "H NMR (CDCls, 300 MHz) & 8.59-8.76 (m, 2H),
7.65-7.85 (m, 1H), 7.24-7.38 (m, 2H), 4.42-4.56 (m, 2H), 3.70-3.84 (m, 2H), 1.30-1.42
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Et OAc/ hexanes) to provide the pure product (0.69 g,
96% . 'H NMR (CDC13, 300MHz) 8 1.41 (s, 9H), 3.83 (d,
WO 2005883481z, 2H), 4.49 (d, J = 6.3 Hz, 2H), 5.8CTTAS205/005901
- (br s,-1H), 6.72-6.88 (br s, 1H), 7.16-7.41 (m 3H).
ESMS rdz 373 (MtNa) +. F O HN TFA NHBoc F3C F HN NH2
(s, 9HE3C [ 00222]
2-am no-N: (3-fluoro-5-trifluoronethyl benzyl)acet am de
trifluorogpcetate: A solution of [(3-fluoro-

Tcet o GOBP R oy T ha% o TR

Cl2H 40 nL) was stlrred at r |omt nper &t ur e f%F§O
N NS, and concentrated in vacuo.~\Jhg resi due was
washed with ether twice to give Nwhi te powder (0.69

[00228]_ 729(()/‘)§:m :r,e103?@2/%(1&1%932%)%etl%y'il-fli\x"@n%)[yﬁo%ethgﬂbcarbé@fsamd

. I 0
R} g A B i

and cdﬁcanqmeci Biivagup. 2 Thrasidue v vesldd withgiter Bvipsend |1ycrpblllz&d to

e b B o B R 557

(m, 21%%@*3%'%? f ggy'wg»srg@k@n zﬁ)S@lsm @{@o@ﬁ) tmzwgguizﬁ?nmms

"orid | uene (15
(ESI-T@F) @dmecﬂomﬁﬂfu&@éﬂbbjl@ﬁ 09175 rﬁcmndd6é ORYkt ure of
pyrrole (0.69 n., 10.0 mml), tetrabutyl ammoni um
bisulfate (0.34 g, 1.0 mml ), and 50% aqueous sodi um
hydr oxi de (10.0 nl) inEkghggﬂgq(SO.O m.). The m xture
was stirred at.roomtenperature, and the reaction was
2-amiroiN- (bﬂe@ob&tmﬁmo#zalﬁg&%@yi)g@qmg&edp legmpound embraced by

formula IX-a)

(o)

R )J\
NH HN O—C(CH3)3
¥ o)
F3C OH
F 0
DIPCDI/HOBt o | ”N—/<_
> v NH-Boc
F;C
[00221] Synthesis of [(3-Fluoro-5-trifluoromethyl-benzylcarbamoyl)-methyl]-

carbamic acid tert-butyl ester: A solution of Boc-Gly-OH (0.36 g, 2 mmol), 1,3-
diisopropylcarbodiimide (0.42 mL, 2.6 mmol), and HOBt (0.36 g, 2.6 mmol) in DMF (15
mL) was stirred at room temperature for 5 mins, then was treated with 3-fluoro-5-
trifluoromethyl-benzylamine (0.3 mL, 2 mmol). The resulting reaction mixture was

stirred at room temperature overnight. The solid formed was filtered off, and the filtrate
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After stirring at roomtenperature for 3 h, TLC showed
that the reaction was conpleted. The |ayers were

weoeep@riatds, and the organic |ayer was washed weCH/usatos005901
and brine, dried over Na2SO4, filtered, and

e G B o U BT LBt B

The ogq%n?@’\}%%g%ﬁ% o@%@ejz%ﬁlg\.’%%&%dm%é H?ltra_}%@s czc%@erit&tga in
 vacuol T rédiiucis purfidaion colurihromagbrgphy (2iHra gl 80%(m
EtOAé/H)émﬂ[eg%fng%gﬁé 3;@%&@5@2&%@ i)ggﬁg%g.' el NMR (CDCL, 300MHz)

chl | acet ' : g . é [
5 L4t %ﬁf@gﬁ’( 9 f?{% ﬁ?%%@ﬁ’?ﬂ?ﬁ% e b7E08 RO,
6.72-6.88 (vs, {8Y, B1d17.41 h@n3HROESNIStH/2300 IM-eMg)ér at ure and
added to a suspension of alum numchloride (1.12 g,
8.4 mvol) in 1,2-dichloroethane (3.0 nL) stirring at
roomtenperature. After 15 mn, a solution of
1- phenyl sul f 91y| pyrrole (0.87 g, 4.2 mol) in
{ di c thane (3.0 nlL)Tpas added, and the
m xtur g \\gg. Stirred-at reomtenperature. The
ion was nonitored by thin [ayer chromatography.
After 2 h, the mixture was poured over ice water and
F,¢ extracted with CH2A 2 (3 x 20 nL). The conbi ned
organi ¢ layers were washed with water (20 nL) and

brine (RO nL), dried/ over Na2SO4, filtered, and
concent pated. THE ude product was purified by flash
col um mat ogr ap ﬁ%| ica gel, EtOAc/hexane

15- 30% 4fford 1.33 g (88% of a white solid. Mp.

106-108/C; "'H NMR (300 MHz, CDCl13) 8 4.00 (s, 2H),

6.70 Redd, J= 1.6, 3.3 Hz, 1H), 7.12 (m 1H), 7.14 (dd,

J= 2.2, 3.3 Hz, 1H), 7.24 (m 3H), 7.57 (m 2H), 7.65
[00226M |  B)amifioN-(§4fluods=5-triBuddamethyfjenzyl) B taquitle RiffuorddBetate:

ESI)_ 381.8 (Mt + Na). -958577 111 WO 2005/ 082343
A soly(ﬁ@ry %jé@@gp@é%ggﬂm{mgj%enzy?carbamoy )-methyl]-carbamic acid tert-

= r ety = ch r :
e P oy T LY B re T St CCH G L) was stred at room
temperytareofoo 80 hyids,iaté cofcebfatgd 7BvaBBontind Jesidas wasd dashedeviph ether
. slowmy to triflu cef s, _aci 1Q. b ~at L
twice W@@a‘i’lﬂf‘-’el?o"ﬂ%etr AL %ég%gﬁaole? S (idARD:0.

{ A XU L S [ r +
A e LRl S M T
Caled YarQ bl Bhy D, e 39.0758: 304;8N3669mBéYndnés 39.82ed: $.86)N: 7.72.

slowy, and the reaction m xture was stirred
overni ght. The reaction was quenched with water, then
extracted wth CH2ClI 2 (3 x 20 nlL). The conbi ned

organic | ayers were washed with saturated NaHCGO3
Example 31

F

3-[2-(3-chlorophenyl)ethyl]-3-pyrroline, a compound embraced by formula III
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(30 mL) and brine (30 nL), dried over Na2SO4,

filtered, and concentrated. The crude product was
wouaoisfoszd3 by fl ash col unm chromat ography (sili ear@skqos/005901

Et OAc/ hexane 10- 20%-to afford 0.28 g (29% as a

clear oil. 1H NWMR (300 MHz, CDC13) 8 2.29 (m 2H),

2.67 (m 2H), 4.03 (m 2H), 4.09 \m 2H), 5.28 (quint,

J=1.6 Hz, 1 .94 (m IH),C 7.08 (br s, 1H), 7.15

(m 2H), 75/ (m_3H), 7.88§°(m 2H); M5 (ESI)

348.0 (M++ 70.0 (Mt + Na)| [00226]

3-[2-(3-chl oro%enyl)ethyl\] 3 M,y

Sodiumis stirred wth a solution\p hracene in

anhydrous THE (50.0 niL) for 1 h. The uti on becones

dark blue and all the sodiumis consuned. To a

[00225]0! uti @rp&ﬁzy@a{r g ;Qﬁé)pn%amlnbﬁthénz%néulﬂhﬁyc@%&ide'(1 92

- phenyl sul fonyl pyrfoline in THE
mL, la@duaobrin tolugned 16 Renkpivas adsed @Wemaophm @fritﬁhnmde anixfire of
e fo [imm t ded

pymrold 68 bt B TRRRRIP eGSR ISR (a4 &1 fgtop, and

50% anebushedieanbyRedde gnmhm%tdlwtafm Bhey rT}%de(‘t‘lﬁE was stirred
anhydrous Na2SO4, filtered, and concentrated. The

at ooy tgRpermiure, and e tehctioay wias menifosed by tn layar clubmatvgraphy

e IR SR AT 2SS B ok

The lagad wee E@f&teﬁéd |aﬁatheangﬁme nayet hasnwhd}ﬁ& Reith wadelhhd S, dried
ounds enb y formila Il [00227] By using the

over Nﬂag,&} diferegy 6%001}9911@%3%@ wﬁ%grosmﬂ Wiy wified \pytash celumn
chrom%fo'[ggapbg (?1ﬁ!:z§g o enm lgﬁ QX ?e?cg 8? ega(%b%i) Sf white galid.
M.p. &&&mﬁgdmdNMR (30)0 MEs, @D@ig@&sdzo (-hlr| ﬂ?ﬁﬁ@gﬁh 2131907 Mrk&ﬁ A1),
7.57 (1?}? 131:1,) (7534 @leH)37§7 (r(nskgliH) 5 38 (s, 1H), 6. 83 7 01
T e VERUINE DT

chloropbetnythiceix a6id (@85 ghs. 06111581) ahldl thodA chaid9 %8 5HL)1131231Y§@12 (17.0
2005/ 082343 PCT/ US2005/ 005901 [00228] By using the
mL) w3s gegiedio tgHBY &or Hhytth @U‘E%’ll‘?dt QEPory terperaivropreaddedier i c

hydr ochl ori de.

|
o LS5 PP 55 e .
stirring eowpmutathpelature)- )Ams:r Dﬁ nﬂm@es&lutﬂ)hi ﬁ%ﬂe@?@ulf&@@p;ﬁ%ﬁé ((587 g,
=54 H

4.2 mrgo]gén S,é dlﬂ%oetéw{lgé ? g@)é’y_@s adgedg @n(a ghe rf%tlongmghlr(: If:vbas J=

:
i, o S ot ) B0 oo,

After 2 h, the mixture was poured over ice water and extracted with CH,Cl, (3 x 20 mL).
The combined organic layers were washed with water (20 mL) and brine (20 mL), dried
over Na;SQOy, filtered, and concentrated. The crude product was purified by flash column
chromatography (silica gel, EtOAc/hexane 15-30%) to afford 1.33 g (88%) of a white
solid. M.p. 106-108 °C; "H NMR (300 MHz, CDCl;) & 4.00 (s, 2H), 6.70 (dd, J= 1.6,
3.3 Hz, 1H), 7.12 (m, 1H), 7.14 (dd, J=2.2, 3.3 Hz, 1H), 7.24 (m, 3H), 7.57 (m, 2H),
7.65 (m, 1H), 7.77 (t, J=1.9 Hz, 1H), 7.91 (m, 2H); MS (ESI) 381.8 (M" + Na).
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H, 6.64; N, 6.15. Found: C, 63.24; H, 6.81; N, 6.22.

[ 00229] By using the protocol above, but substituting
wa@-2005t08284y phenyl acetic acid in place of PCT/US2005/005901

3-chl orophenyl aceti c acid,

[002F5][ 2- (- (EChlbx&ﬁﬂkﬁﬂyéthﬂtmde}hyar@yjfpv’lekylﬂﬂfonylgyyrmlme Solid
hydr ochl ori de (conpound 111-3) was produced. 1H NWR
sodluergg@no 0 W]que (QéOgy 8¢35, mupel) wasad Vez)qflov@y Fotr{ffuorgacetic

cid G 58) Kbyl o) S i Bl Juag v e

mixtude, wHith wab Eded fdi’lllﬁl :&Qéorﬁ térMi'eta.t)lre Cad thik tire¢, additional sodium
C13H18C1NO_ C, H; 57; N, 5, 84. Found: G
cyanghprefydride (9.59, 8&5 rsmgﬁ W%SG’GQ%‘]’“B)?IOU@Y»@dtth%r%ﬁmfb@@ﬂure

was s@i q %vm?i@t S #?% %ég%ﬁ&eﬂngf? @w@i@ﬁé&%ﬁ%ﬁ{&“ #&F &ti:ac?e%' Vglth n

ace aci d
CHZCHZ (3x ATt Mhxypidined)egdiyd layers pyere whihed with saturated NaHCO;

o STy SR A S PR
prod&t gilgt%%rrlﬁés'& by ?@%0&%& @%maﬁy g%ép?@is%zg&%%l’_?t@%c/g%ﬁapg Hb

20%)40 Gffard-r28 gr@9%y ﬁ‘stvﬁclem‘ @1 21@11NMR wommﬂzc@mh) a‘:o1;9 (m, 2H)

C13H18C1NO C d
267 G 8B, T4 O, 86 A0S GhefiD, f 38 aupt. 7 L6 Hirg [Hnes 94 br.ckid
705 52 45 (319815108 3 S [PPSR S S B
H"), 337-0[(2€MJ3+4\¥ed| nmet hoxyphenyl )et hyI ]-3- pyrrol i ne

[002 ar ocg%gg_lﬁg%lg’%%gp@wl lj .j-,gyrr? uges o%ﬁc?@ églill{l\llpMis sfared

with 4 scﬁuﬁ%n oigdﬁ)chragbng % Qﬁhyb 6'193 THFR H%]O (fﬁ%% %(?’10 dl' dh 45?9:]3 glﬁfn%gl%mes
dark Hn;: aﬂ.d—bl;l tI@ 8981-11711 ﬁgsotlmmai—l)To 4 Biomdf2-@RéhldrophddivbEjhyl-2,5-

GZ NO2* 0: 55 7.64; N,
d1hyd§%-1 C;g]gﬂﬁaul oige E’IH%ng)gnL et O %8§ adfia)(érgg]wqq-@e
_solutieR 3P QOHIGR aﬁﬁl@é’cf‘ené I frhe foilthte émarhd 3011?6 fol Hmfltheﬁ Whteths added.

wer e eval uated by the radiol abel ed benzyl am ne
The rpac@@e @tux@qu xs cEStastpd with oyl acdigirandishe ccurybmcd preaiii extracts

are difl ov& §{¥‘a2§§> A SD W BTN FretiaditY in Ba1 form

is isof3tcl/ dﬁ@&ﬁ%%@ﬁﬁﬂ&ogﬁ@ QiaEsa, 059 M&DH}C]?&%I 1Mena id édnverted
where n3b = 4 0 00233 Usi n e ‘gener al

 into Highsali dydessting with H@lather asg é@qryst@ atiom, frarh et Eoo Vb g
conpounds were prepared:

Additional compounds embraced by formula IIT
[00227] By using the protocol above, but substituting 3-fluorophenylacetic acid in
place of 3-chlorophenylacetic acid, 3-[2-(3-fluorophenyl)ethyl]-3-pyrroline hydrochloride
(compound ITI-1) was produced. 'H NMR (D;0, 300 MHz) & 2.38 (t, J=5.7 Hz, 2H),
2.73 (t, J=5.7 Hz, 2H), 3.83 (s, 2H), 3.87 (s, 2H), 5.38 (s, 1H), 6.83-7.01 (m, 3H), 7.18-
7.23 (m, 1H). LCMS: m/e 192.1 (M*+1). Calcd for C;,H,sCIFNO: C; 63.30; H; 6.64; N;
6.15. Found: C; 63.42; H; 6.58; N; 6.20. ‘
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[00234] 3-[(3

fl uorophenoxy)nethyl]], 2,5, 6-tetrahydropyri di ne
waypdrsestd4sr i de  (conpound 111-6) (using 3-fl uorPophszms/005901

as the phenolic conpound in the synthesis): 1H NW

[0022%%2 0, :i%' us(nég t)hf %}‘oztbgﬁ gég{es %u’[2 %titﬁg&% ¥ (Iﬁwg@legjil%e?lzc’ acid in
place (@f @Jchfbralﬁleﬁl acétd) acid’ - 3;_-%1§ K@Henﬂ«b%thyfi% Zlg)gﬁjcﬂloride

cd for
(com@u?ls IIF@))was prajuced. FINMR (B,QBO0NYHE) 6£.36 (t QD@S&]HZ 2H),

2.69 (olit SAHRHICS £ Bonbiochl €128 10 BDHH ok 3 Breliar 2D,
7.13 (@19311~ he I@b@ﬂ})' 'L‘CMS”W)@L! 1 @tﬁij @gﬁhgﬁﬁcl%h S%F'I(\)Id\"@@ 30;

H; 6@HN 631565?o(uad (2,H)3 244}1498 &lsN 623, 6.02 (br s, )

WOZZ?MES By el pltocs] S ?cgﬁ\%@b%éut%m%w%e@dmm acid
in pla@e dB3-chiokiphentacepid a&a 30h- (ﬁ{ﬂe@hoxgph&ﬁﬁzthylﬁg 0938kine

3- [ (3- et hoxyphenoxy) met'h
hydroghlpgitle &fvyhoupy mea)weaslpmumem &ﬂ NIR (D@@nmmmm 50.8) (67

s TR R TR SRR Sy i,

3
6.71- 6?8? nEiH) 5/;1086@ J=L'€ Hz ) §c§/blfs %ge 2§Jr'2 (gfg Z% é%‘ﬁﬁ‘ fo%H) )
C13H1é€1NQ=C,855113—,|ﬂ, 715;0, N Lsca\sts FounﬂJeC,ZfZi)OZQ HMi42L)N; 58g. cd f or

[()023&%3 H18%1y|_1'1sn§ 'g@ pro,](P %g bﬂ%oH)}e gﬁ%ggs; tuting f11—methoxyplc1jeny%ace:t1c acid

lade & FcMBEPRXYRNRAO XM
-mpa6 tet (r:ah Ogbﬁo%)?/rl di ne giochl or| géhen(yl)eﬁg ungymilin

hydroehlgnd‘g(wnmuh@mﬁﬁm Iprcadalceche }bmmBI(DﬁOpmmMM 6|2rB4: ther=

5.4 st%gfzh{?ﬁ% W L= S} %6% ) %@5 %, 336 E?g{) Sap)brs,
1 et s o S0t R B

for Clslilgé‘ﬂ\IO;—C @5.0%; HN’ 5B. N,SS 84-okbmuhd: C; 640068; 7.86; N, 287. N,
002

(00235 [(3, Y&S}r‘#]etl‘%B’S?ffifﬁéﬁ‘b%é’fi) Btsphsfityting3.4-dimetboxwhsayiagssic
acid il bt ef 3-ONdrsphbhhdeie GeraMPPrUng. 4%&%&yﬁﬂéﬁ&g &h?/lll%t—werroline

3, 4- di met hoxyphenol as t he phenol i ¢ conpoun
hydroglg}mld@@pgmounﬂmm(@zmd%@:h MR (2,3,13000vHs) 88)56 (t, J =

7.5 H5 238, 266 (ol 7 g2t Depys ) a0 (o) 4 i, 26D Ol 2,
5.57 (Hr-s ZH? 6.83 de bﬂéz L4 %%Sﬁhl ﬁfbes gg%égozﬂgz @bl)s gzgf $91.4

M +g)oﬁa@ﬂ3fpr @@MN *0.5&1,01 C; 159.58; 6576M N4990Fomum;159@p
1,763 R 6,98 N.5.14. ' pa- 958577 114 VO 2005/ 082343
1 83005/ 005601

[00232] The compounds above (I1I-1, III-2, III-3, I1I-4, I1I-5) were evaluated by
the radiolabeled benzylamine procedure in Example 4 for their ability to inhibit SSAO.

The results are shown in Example 22 and Table II.

Example 3]
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.......... [00239] The conpounds above (111-6,
111 7, 111-8, M9, 111-10) were evaluated by the
woadisgsztagl ed benzyl am ne procedure in Exanpl ePdTfuse005/005901
their ability to inhibit SSAO. The results are shown

i N Exa@aphudds efndaidfoemila [IEwhem Sb4= RandiR f© O
i nhi bition of SSAO actl ity {200240] SSAO acti vi (ﬁ was
[00233) so ndksig bg gﬁ@eralegeih? geFcriped wthe spReiD l@flowthe% logane

. 69). Briefly, rat lung honpgenates were
comp%néﬁ%&fe%ﬂ%y% opp| ng the freshly renoved tissue into

[00238l | BiRBgRoPhen@S MY hE, [f] d-fmrahmbpy idine Wﬁﬁocﬁlbﬂde

ti ssue was then_honmog enfrzed v) in_ 10

(compoynd 45r@fuphe Spfetrertisapkas !t ?BleenPhS)Com&HHn‘E’é‘ntfl? Fifl%"ébﬁ) 'H

NR b R i o QBT P B 5 R P BT 28173 0

2H), 6101 @ sl yHg @INBgs Mt zHyyavslzd'etzer(m, nEyl LCMB o6/ euB.OIM 'Y 1).
usi ng 20 uM 14C benzgham ne as substrate. The reaction

Calcd\/fglscczéth]@NCbLﬁ 59k4; Btz € 20nNa 5 7o dlound) rid- s HBG20uiN; 6104-

o0s5P, 20 L TARSPIE B B PP 2 e

(compvuad UIL-3) (eing Mﬁdrﬁpﬁ@dl asi thé phérmlliceompetiy/in the egrhais): 'H
(1:1, V(b)@z cont ai ni n 0. 6% &w/v) 2, 5- dlg enyl oxdazol e

NMR (P} 30bMHE 3-1 b (lird 250 ifm ) 468 o Eo Qb e (5] DO AHY G

20, G G et e 0B L BT B3 ey LR DR PP 6.

Calcd'fBNQaM; FEIFNO:A3 . lalniﬂl 6@0@1\1@6 BnBoims: C€H58.92; M; 6e16; Nal5.96.
1997) Anal. Bi ‘ochem B%é)éBOVI ne pl asma am ne

[0023%}« dasé- ((M@thczwkmeéfwl] 1 Herelogrop s dochigride

(com@nag@dga@ &g&gyég@hg;@ggtﬁ%%@%hb %Fﬁiﬁqo@gg@%@%m)
'H NMRaIe®©), 360 Mkm@ 33 ebxmm)qsaer(ma:ed 3 Fdyoun 3.6 (s, 2H), 3.70 (s,

inhibitor diluted in 0.2 pot assi um phosphate buffer,

3H), p#P @, 8H)i 602 fued 1Hp tetich 8l \(\‘;@L BH), %18 ol Bddtiz i5D. LCMS:
e R0 ), CRRL R GE S ¢ ISP BRI R g oo

H691J1N]5067|Vl Controls lack inhibitor. In order to study
effects of potential inhibito of. inhjbitor

[0023§b| ut i &l (drectppepheiBainedoride? 36- fﬁﬁrﬂhydé?l’)@‘f’@’indﬁO@th ide

f
oS PIR aShBhS pt bets Mo ppocsio
'H NBIRa(D €4 309 M) § 298 (lQ‘fs m) B ZJZQt m\# berH;y,IZIH)] 3164 (s 2H), 3.67 (s,
substrate and incubated

or
3H), 4.5 (o¥Fhg>-PR fgent H).4r &0- 6% ﬁrnaélﬂédeJM% "f/? .239 Br+1). catea
for C13HsCINO,: C; 61.05; H; 7.09; N; 5.48. Found: C; 60.65; H; 7.09; N; 5.64.

[00238] 3-[(3,4-dimethoxyphenoxy)methyl] 1,2, 5,6-tetrahydropyridine
hydrochloride(compound III-10) (using 3,4-dimethoxyphenol as the phenolic compound
in the synthesis): "H NMR (D;0, 300 MHz) & 2.31 (br s 2H), 3.19 (t, J = 6.3 Hz, 2H),
3.64 (s, 2H), 3.69 (s, 3H), 3.72 (s, 3H), 4.45 (s, 2H), 6.00 (br s, 1H), 6.48 (dd, J=2.7, 8.7
Hz, 1H), 6.61 (d, J= 3.0 Hz, 1H), 6.86 )d, J= 8.7 Hz, 1H). LCMS: m/e 250.0 (M*+1).
Calcd for C;3H;sCINO,: C; 58.84; H; 7.05; N; 4.90. Found: C; 58.76; H; 6.98; N; 5.14.
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reaction volunme of 200 I, 50 | of freshly nade

chronbgeni ¢ solution containing 750 pa-958577 115 WO
waQ0B/088:3343 PCT/ US2005/ 005901 nM vanillic acPdT(US2@sm05901
- # V-2250)., -400- nM.-4-.am noanti pyrine (Sigma # A-4328)

100230 o7 gemehmpaod B3 LR TP F o1e8 Gt RaBoTrers slokea by

the radiblsbeled BinbMbMidd1fobdd0ESh HEHHIS Eor' tAGY Ehifit .
he raTLBéﬁ)gllegthgEgr e1 eirlsr:rgubat ed fof@%phr rz;[tﬁﬁ%é a%?‘ﬂ@wp&o

The requiis eresshoivm inFsempta?leqndr Biblledt i ng SSAO activity, is
nmeasured at 490 nmusing a mcroplate
spect rophot onet er (Power Wave 40, Bio-Tek Inst.).
Inhibition is determ ned as percent inhibition
conpared to control after correcting for background
absor bance and |1 C50 val Gesmplerdd i s cal cul at ed usi ng

G aphPad Prism ,software.. Ex Le 5 Conparison of

i nhi bition of t e‘.’lt'g_é’ﬁ(rbgl_élgfliozg:?‘glgézftlg AQ VAP- 1 ver sus
[0024000 A YA HACviE & A1y fk@tired RARIGHbANEIRRESINI Bl 41Y(1998)

of the different SSAO inhibitors was tested b

Biochgat b2ai 99hgBriefiwiret lapg homggengtes aterg prepmsd by chopping B

testiR it @t D kel v PERTSy ARl BT S B RS e

tissue(Wdd, th&SAdmogdwi¥adalct 0 wi/k) Bs10MaMEpsRasith plosphate it (FH 7.8)
as for SSAO except that no pre- incubation with

and oftififuged of 108 s fort 16) mmyiqsicte sypasertan Vasccepb freren yndd
reat R SHaTeOsbHrer i 80  ogtnihobatade NP RRERRER | ¢

radiogteepicalychsidb 20 wvid (Obentylamine bk bubstrail i@ redctieachasaaia out
concentrati on of betwe

at 37“%55 %11 %gmfl %83{1 Pgﬁéin?\g%set@ﬁslmmhsﬁmwe. buffes (pH 7 .Z)ea?ld

i R e B
into telkent/@hylGicbdbtend/ Intv/dfcoMainin Q6% 0(vOV) 2r§idiphdoxBazole (PPO)

enzyne,. 1 1. of 10 mMtyram ne substrate (for
beforwﬁ@%g;s’cmgﬁatg@ FOUPHBE-mM ben)z/yl anine substrate (for
(00240 B) 509 0ty Qo o2 thohs iR s mABABM LoctliibRn

(as above). The "plates were i ncubat 60 mn a
meth@l7aSseriTially iap dessaibed for natymemienwadase ehdl edated gnaghies (Holt A. et

o SN S TP ST 00 Frnsn
BiocHefi¢A)] LAkeovasNpat asddl Radode RESSAT oAbty BAsurements.

cor(rjpar ed to control after
The SSAO assay is performed in 96 well microtitre plates as follows. A pre-determined

amount of inhibitor diluted in 0.2 M potassium phosphate buffer, pH 7.6, is added to each
well, if required. The amount of inhibitor varies in each assay but is generally at a final
concentration of between 10 nM and 10 pM. Controls lack inhibitor. In order to study
the effects of potential inhibitors, 50 il of inhibitor solution are preincubated for 30 min
at 37°C with 0.4 mU of PAO in a total volume of 130 pl of 0.2 M potassium phosphate
buffer pH 7.6. Assays are then started by addition of 20 pl 10 mM benzylamine substrate
and incubated for 20 min at 37°C. The following reagents are then added to a final

* reaction volume of 200 pl, 50 pl of freshly made chromogenic solution containing 750
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correcting for background absorbance and | C50 val ues,

and was cal cul ated using G aphPad Prism software.
wahkarsggtisme and pargyline (inhibitors of MAC AramaisBlo5/005901

-pa-958577 116 WO 2005/ 082343 PCT/ US2005/ 005901

nM vaﬁgg@ g&ﬁ (ggl?rrbé)# Lo 2@0? 4809M Q- Minb £5PFGES Stk #"XQQQZS) and 12

's”as positive controls for
U/ml hcmtnrkrlmh pmox1[iﬁk(&18@mél’ # iPs826|09) oeddergo wassm@dmg@ oﬁ G} 6&@3

ounds. whi h are bi t
Ad90 ot £ B Becl e SR b0 3,01 A0

1ncuba 9@@9?()%0(3{ @ thé ?éysé Hf‘abs@&@ﬁ%l Reffectine BSROT Qéﬁ)v?dyt ¥

i es 0244 and i nfravenous (i.
measute%e& 498 nressifipa nnhepkatﬂm)@umwwﬁmtﬂd%mv fetvieatt), Bas Tek

tost) i Qe o Pero s SmAP oD SAPE oS AR Parsting

for baé@r&ﬁrﬁ%ot@ﬁntfe‘ A8 1candhiadmdd 8 tekedtcd uBinobRphPYd Prism
. 0. [ injection of conpound dissolved in PBS

softwa(rd,o 100 ng/kg in 100 | i.v.; 30-1000 ng/kg p.o.
30-500 ng/kg in 200 | i.p.). Control groups are
adm ni stered the sane volunme of PBS p.o. or i.v.
Appear ance and overt behavior are noted dally, and
body wei ght is nmeasured before conpound adm ni stration
(Day 1) and on Days, 3,Esme57. After seven days,

comiBY b B RSB O ST RO P08 -
B actigigbd. agen-i nduced arthritis in mce [00245]
Col | agen-i nduced arthritis mce is el

in
[00242s ed a? he ppecificieral ﬁlﬁﬁlﬂer%éﬁﬁ ighibitaEs et t@ﬁtad by y détermining
Li.h at
their a 11{’[ I;[0 {nh%o&élﬁ?O on lgll'iggx %t&tle? é’g?lgjr? : ogl%lnalnf human
MAOCD hhc&ﬁ@rﬁa@]@ﬁ%@@ﬁiz@zﬁm twerél' bigtained ifvoen BDI Biomdmdes (A ETSA).

used in this study is called ant diated Cl A,
MAO ggiavigighwee m%%é)ém a sinida gy es 1 91!7 3y except that no pre-

incubation with inhibitor or substrate was performed. A pre-determined amount of
inhibitor diluted in 0.2 M potassium phosphate buffer, pH 7.6, was added to each well, if
required. The amount of inhibitor varied in each assay but was generally at a final
concentration of between 50 nM and 1 mM. Controls lacked inhibitor. The following
agents were then added to a final reaction volume of 200 pl in 0.2 M potassium
phosphate buffer, pH 7.6: 0.04 mg/m! of MAO-A or 0.07 mg/ml MAO-B enzyme, 15 pl.
of 10 mM tyramine substrate (for MAO-A), or 15 pul 100 mM benzylamine substrate (for
MAO-B), and 50 pul of freshly made chromogenic solution (as above). The plates were
incubated for 60 min at 37°C. The increase in absorbance, reflecting MAO activity, was
measured at 490 nm using microplate spectrophotometer (Power Wave 40, Bio-Tek
Inst.). Inhibition was determined as percent inhibition compared to control after
correcting for background absorbance and ICsg values, and was calculated using

GraphPad Prism software. Clorgyline and pargyline (inhibitors of MAO-A and -B,
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WD 2005/ 082343 PCT/ US2005/ 005901 by i.v. injection of

a conbination of different anti-type Il coll agen
wouonsoszadal anti bodies (Terato K, et al. (19986Y/1US2005/005901

Aut oi mrunity. 22:137). Several conpounds have been

t ful l | ock infl ti inthis |
resp R Ry b ABETRY L 40 B e
contrm_ﬂr&cMm{nhgﬁﬁ&podi es (de Fougerolles A R (2000) J.

Cin. Invest. 105: 721). [002461 In this exanple,
[00243] t hr oglins proredugewas nehddederzen furicoinpoamtsi velnidly akd dpscific e

. 5. DUIC fro em c I nternational (Temecul a, CA

inbib U5 S0SRRE o< PR BT TGV G 600 alRaRRBRdso! the

invenfibRt ocol . Mce are injected i.v. with a cocktail of 4
anti-coll agen Type Il nonoclonal antibodies (0.5 ng
each) on day 0, followed by i.p. injection of 25 ¢
| i popol ysaccharide (LPS) on day 3. Mce will devel op
swol len wists, ankles, and digits 3-4 days after LPS
injection, with diseaseEkQﬁﬁggnce of 90% by day .7
Severity of arthritis in each linb is scored for 12
days as follows: 0 Zcwfgdwuicity Studiari | d redness, slight

1 e or Wi St.; = noder at e, redness an
002435, | %alg(&""%%dén@?"m ‘u‘ss{l';“")éD:” V&E\?%?"é”%%&%%%unéﬁ 8? the
inventivwg|ak il Bfmcfogitinel{Mdily s, ankle and paw, 4 = maxi mally

inflamed |inb. Animals are divided in 3 groups of 6
ani mal vahi cl e, nmethotrexate (MIX)-treated, and
CORpoufy . : [ ﬁHLn the vehicle group are
' ate buffer saline (PBS),
s days (starting on day 0). MIX (3
ng/kg) is admnistere&d i.p. starting on day 0 and
continui ng thWree ti a week (Mon., Weds., Fri.) for
the duration of theg experinment. Exanple 8 Inhibition
of experinmental autoi mmune encephal onyelitis in mce
are deRYmaRAGh in1Bd. bsik g /61 i ; d
002471 ssAdbS\’(Agﬁekiosl,argffz?gé £t Blity AR TS ATROMr fve
and aqminisieredia singleuas,/rov-@ang. mjevtibu of cgmpoaidndigsotyed i BBS (10-

d. abi Ljit 0 support, | hocyt e )
to0 By 030 FE b0l PP BT ATBRORYS S ptian: ool
groups ¥i®tadfigisterbdahé Sind¥olPROONABSY b Ryrij B |ng}9$§ltaﬁ5é’ and gvert
di seases_such as nultiple sclerosis and Al zhelinmer’s
behavigr agsrated dailya prd Yedysveight is enaasedbefo8SADN avinil aidtrdmistration

reat i far. Lsease of the central, nervous . .
(Day fs,)yaglta em ; Q{gg’ vvag 7'\"/p‘gitrt%os‘re ﬁ%}j&fyﬁ’r %ﬁ@ﬁlestaﬁeee‘ﬂg‘ém%‘?d agq their
liver, pigmardanddidrelys angtwdighsdne encephal onyel iti s nodel ( EAE)

in C57BL/6 mce. EAE in rodents is a
wel | -characterized and reproduci bl e ani nal

Example 7 ‘
Inhibition of collagen-induced arthritis in mice
[00245] Collagen-induced arthritis (CIA) in mice is widely used as an
experimental model for rheumatoid arthritis (RA) in humans. CIA is mediated by
autoantibodies to éparticular region of type II collagen and complement. The murine

CIA model to be used in this study is called antibody-mediated CIA, and can be induced
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nodel of nultiple sclerosis in human (Benson J. M et

al. (2000) J. din. Invest. pa-958577 118 WO
waQoB/883343 PCT/ US2005/ 005901 106: 103 1). MIPCTIS2005/005901

sclerosis is a chronic i mune-nedi ated di sease of the

. CNS .character.ized b erivenul r i nf | ammat. or :
by i v Rierig i eomhinarane GRAGE R bhs I G monRgRH ntibodies
(Teratb?@set £\ 199%) aﬂhf@ﬂlmrﬁﬁﬂ?lﬂ BAE SaRrDonfa8hdve bEkS Bsed to

by |nnun|zat|on wi th ‘encephalitogenic nmyelin antigens
successfullyttdoqi inflemaetiof uat]]lswmaddzl infludingpdriiog & b sidarsi-o ERE

conprises presenta elin antigens. to T cells
mtegrwgkcam@ﬁa tlae@ue%éd gﬁgweregy $4-R- 420007 elis, Inypyl. 105: 721).

[00246€VE! ORI )&mp'hﬂ hﬂﬂ%@ﬁ 'cQPag%H%&IceF%g%@g}]k BoQi KR

recognition of 't sane antigens am ne
purchdsbé fionl EherhicSbAGEMAReral §Ecraecaudd, Q}A)r ee@Ldrﬁirmls mfndtlm usmg the

manu g TR o A SSAR T Hhivopit: Ages kBT et HeGHTSPe T
monocﬁ‘@igaéq\f}\g@em?{(rm%% eegghgg) ??ﬁg@ﬂggﬁa'b&;ﬂp.flﬁgao O%rr%ﬁ

hpopcﬂ%aqﬂﬂﬁﬂd (ORIt dyyc dﬂ[d&tvﬁillrdeﬁéioﬁ EWGN/EEV\DSM ntkdes3 md&igits
| ete Freund Adjuva f ol | owed

3-4 daa@ afterﬁPSr HY edionowih é%seﬁ@r%é%xcg of éQ%rbx %%7 PoVEiEs9ts
arthntﬁs‘%'egcﬂ RnBGL é(%??cf)ﬁf QQYia% etsar"ofi§\5$§3r@)(j~ RELhaIS$ '—Smitl@ﬁdﬂess, slight

Ion on mce fecel
swelhag bf]mkld: bewaikt; ylmd@awmﬁhmsmmdmfeé@mg ohank{dvbr, wii€; 3 =

severd ReRF AL St el ipRp LSO Bite, ARlledg Py Sy M AT g med limb.
Amméléfafé— dm\ﬁé@'ﬁl 3 gro%gb of 6 bhinlal d3¥hilR) m%fho\ﬁ%kaat%l(ﬁﬁﬁ&}éa%d and

(twcel/day f consecutive days) all start from
compama- tdmedafAmmaISha thewabnile gtoup aramgecsdd 1. Iadmlnplmsplmdbuffer

saine i, PWER T RGP e 60 0y oo Pothg 0 8 tpigtred

ip. staﬁﬁné 61@ thﬂg afY eb:18RuiBSthfR! s wéelr(zMéﬂ'PWe@'s | FAY for the
ng gait with tail tonicity; = waddl i ng gai t

dmahmmpﬁﬂmmﬁpmmnanl (ataxia); 2.5 = ataxia with partia
linmb paralysis; 3 = full paralysis of one linb; 3.5 =
full paralysis of one linb with partial paralysis of
second linmb; 4 = full paralysis of two linbs; 4.5 =
mori bund; 5 = death. Results are shown in Fig. |A
Fig. 1B, and Fig. 1C. Example8

Inhibition of experimental autoimmune encephalomyelitis in mice by SSAO inhibitors —
mofegiline (allylamine compound)

[00247] SSAO/VAP-1 is éxpressed on the endothelium of inflamed tissues/organs
including brain and spinal cord. Its ability to support lymphocyte transendothelial
migration may be an important systemic function of SSAO/V AP-1 in inflammatory
diseases such as multiple sclerosis and Alzheimer’s disease. An analysis of the use of
SSAOQ inhibitors to treat inflammatory disease of the central nervous system (CNS) was
performed through the use of an experimental autoimmune encephalomyelitis model
(EAE) in C57BL/6 mice. EAE in rodents is a well-characterized and reproducible animal
model of multiple sclerosis in human (Benson J.M. et al. (2000) J. Clin. Invest.
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Conpared with the vehicle-treated group during the

dosing period (up to day 18), that showed an 80%
wdizesasz343 nci dence and noderate clinical sever PCY/US2005/005901

nof egi l i ne-treat.ed- m.ce resulted in a statistically

106:198 7 Mt EA Rt leB 0 s o P BRS DR st b Pe i T
charaetbfizedittechbachp peritentitar bryfl dnepsatycie fiRAsiher &R )délir@elhﬁttion and

?ses the treatnent effect. Proper polynomal _
axony! (Oshs S ARARIH megel BAM eanshrdaivesddp mies b idmugizeion with

B L e e 1t
comprltes passestaten of mlyylin fivigened T bdlsMhigadoy ehidtiveet Teallig ¢ the

r s, continued even after stopping conmpound
CNS, Zpdilttelanrant BRImmIO8 2666 AGRIF IR Upperasaniton ofibe
sme%t@ﬁs.(d%)- [ 00250] As expected, the | oss of body
weight is correlated with the clinical severity in
[00248Fhi c| ocaamind therde pf SRAOMVARY dd N@afor eetul@6t ofths O

revented body weight loss in the mce during the
tympff e BRRPEdb (B CRS: mafeeiine (R i By lonins SIS artybitor,

was e®fifi86d in%hh EARTEQHd1 ne on the EAE devel opnent was
conti nuously observed for at |east one nore week

after phex|last treatnent (dl 9-25). MIX-treated m ce
exfpi b 5\ i}pitory effect during the
treat ne -18).2 However, a rise in disease

ity was observed right after
stopping the MIX trgatnment (Fig. 1A). There was no
statistic¥lly signifiicant difference (p = 0.8 and p
0.38, for clinical Feverity and body weight,
respectively) between the groups treated wth MIX and
nofegiline during or after the dosing period. Exanple

[00249B | nhiThirty fematef C3 2B Ia/0 Shiog wereainhurandbdubattafeBlNE.c). with

.encephal onyelitis in m.ce by: VAP-1/SSAO i nhi bitor
myelig RGO AP BB PP e A Peep e 5 0 BPEemp e Freund
Adj CY 3 Se 'XAF* - i nhi bi.tar treat
J_uv.ia%]tf(l am’)rg){l g{}a)}/ltobﬁlseaggg ot W%{é@%ﬁ@#éﬁﬂggﬁ #%{lﬁé%l%tq%ﬂtg%%
toxin mirstions en déty 8, a glcapd pergiseix pexin indedttiah onadty @) MBEOEs of 10 mice

M RO NN I T L
S g o Ui 7, 295088, 0 BB Y,
Fri.) tillglay 1§) oneahicde nomtrad [(twicgay22018 4ansectttine dayk palbethrting $iosn
one daiysaft%r ﬁl% rir%nmiu%iziartrirgyl gﬁd gﬁ%r%n?s er%lh ?.S.a S[%eg fanitng]a?s \%’Q}% monitored
for body weight, signs of paralysis and death according to a 0-5 scale of scoring system
as follows: 1 = limp tail or waddling gait with tail tonicity; 2 = waddling gait with limp
tail (ataxia); 2.5 = ataxia with partial limb paralysis; 3 = full paralysis of one limb; 3.5 =
full paralysis of one limb with partial paralysis of second limb; 4 = full paralysis of two
limbs; 4.5 = moribund; 5 = death. Results are shown in Fig. 1A, Fig. 1B, and Fig. 1C.
Compared with the vehicle-treated group during the dosing period (up to day 18), that
showed an 80% disease incidence and moderate clinical severity, mofegiline-treated mice

resulted in a statistically significant reduction of disease severity with 50% of mice
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characterized by pachy perivenul ar inflanmtory

infiltrates in areas of denyelination and axona
woOasws/08283an ani mal nodel, chronic rel apsi ng ERETAEZ0056005901

induced-in.mce. by innunization wi t h encephal i t ogenic

elin i gen resence of ad ant h
atfectfl YR QALY SO e fﬁm B85 Ruselrint R iiopf ey proper
polyn@ﬁ‘ﬁ 41 9@ASfoFRations G)lﬁhsche tdoRBsgindingao @’éﬁ&mctlc?rpdé@@ was
2005/ 082343 PCﬁ/USZOO /OO 901 ‘activated T cells to

appliedtie t@hie tiamaleffiente| Bptinticellpsighificheiritiercoeesan disoases severity

de nat.i o upon reco n|t|on f t he, sa ant i gens
bereep s RSBt RSt o sy bRef oitn e Mprfg dofoting
admnﬁmdﬁ%n%a%%@o@aﬁbea%aﬁh%nd beaRphary (Hbs is expressed
on the endot helium of inflanmed tissues/organs

[00250hcl ud |Asgexn;¢@tﬁd1 thaleds ephaty waightds corelatgd il the chnical
seveni)hﬁp Ye:l?b%? ¥(§ﬁf0q §'§(}t§$ ea%d éncﬁeug}gp? ﬁatronrekvﬁ%pqﬁ er?[Qd HHA’y vk\)'gi ght

loss ih tHel rRizBALAAY tH @%@@éﬁo g@h Oash) M Addptien, $1€d BhidstoBy ekt of
Al zhei mer's di sease. [00253] To exam ne the role of

mofegjlige qn the %AErﬂFYﬁloﬁfé@li Iveas spnigfuoughysiveery ed for ag laasti angepere

week tagura% tﬁlg cl:a L e atMAﬁ)t édll §é§g M’Igtel*i’ﬂeh%& ‘?‘rhl?{/ 8(}1?%1 \Neg.ﬁl"?lglfﬂdfﬂhﬁntory

effectfdRimak Qhe&iléa’tdleﬁlﬂ peeiod (&0-i &)nmd)\ZﬁdarSa fise inidideaselngidehce and
nouse PLP peptide 139-151 in npl et e Freund Adj uvant
severit Ay 0 srearqddw@a afier Sﬂf%ﬁ)mg the MTKJ tegtme §Figs 1opol %@e was no

stat1st?c% 1&%@%’1 fﬁlﬁ%reél% Esoéiélép 85'3‘:‘8(3 rﬁf})cﬁnkgl §ev%gf_ylaﬁlg'g8%y

wei ght,rl’resliactmﬂy) tdtetedrothe @Boups mxs:eted twitheMdaysnd mbfegilateatuting @r
fromone day after the inmmunization. [00254] Aninals

after the dosiBgPERREd f or signs of paralysis according to a
0-5 scale of scoring systemas follows: 0.5 parti al
tail weakness 1 linp tail or waddling gait with tail
tonicity; 1.5 waddling gait'mﬁth partial tai
weakness 2 waddl i ng gal imp tail (ataxia); 2.5
ataxia with parti al I| f‘a@%s 3 full paralysis

Oflnﬂgﬁzobzio_m’elaﬁs g éx&gelﬂzni%ﬁfa@b%ﬁhﬁmgﬁe ANephdiBRyMeshn mice by
partial paralysis O0f second Iinb

VAP-1/SSAQ inhibitor (model of chronic multiple scleroszs)

[00251] An analysis of the use of VAP-1/SSAQ inhibitors to treat inflammatory

_ diseases of the CNS is performed through the use of a relapsing experimental

autoimmune encephalomyelitis model (EAE) in SJL/J mice. Relapsing EAE in mice is a

well-characterized and reproducible animal model of multiple sclerosis in humans

(Brown & McFarlin 1981 Lab. Invest. 45:278-284; McRae et al 1992 J. Neuroimmunol.

38:229-240). Multiple sclerosis is a chronic immune-mediated disease of the CNS

characterized by pachy perivenular inflammatory infiltrates in areas of demyelination and

axonal loss. As an animal model, chronic relapsing EAE can be induced in mice by

immunization with encephalitogenic myelin antigen in the presence of adjuvant. The

pathogenesis of EAE comprises presentation of myelin antigens to T cells, migration of
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4 full paralysis of two linbs; 4.5 noribund; 5 death.
pa- 958577 121 WD 2005/ 082343 PCT/ US2005/ 005901

waxeospisz349 | nhi biti on of carrageenan-induced r 2CTEP05/005901
edena [ 00255] Carrage-enan i nduced paw edenma has been

| .
actlvﬁé(c{ e %§ %’ ﬁ) tHe S )E/lhg %1#‘% ?E%ﬁaﬁlﬂla&)&oﬁe Pg/rg)é &F}]:né/ehnat]on

varil ous

uponaaﬁgﬁlsloﬁaﬂthes‘sametaﬁﬁgws experlrrent al system for
assessing the efficacy of conmpounds to alleviate acute

[00252h | arm¥asrlar edfiesioaipegteimel (P ik 3npniseoxidase @l adhesion

d
recep Rl 5 Lo ST Ot G RSO A
and sfihal 0kd.| ItQHEth toF@ij@fl wmbhbcjﬁe makitendothitsisalgrati¥a MR¢be an
Sul |'i van JP ed .4.3, John Wley & Sons,

impoRgy sygemRic fursigory Qﬁ Vggelv@ll ptogf disprslersaigh as multiple
nt (Sal vemni D. et al. (1996) Br.

Sder%g%%ghéme%?%%&g). [ 00256] Femral e Sprague Daw ey

[002334t s Welceenagdne ﬂi&dolemﬂ)mmd %5 @fmdjbreregtlatttolf Ofinphei &

Jnjectedé d orally prior to carrageenan
recruRbdnies CHE, Vsl SSarupbgeYs Fer tnuSt Posyiunas relpsing
EAE 8f0atin 'ﬁ&ﬁfd g @eék@ﬁd GaRLIE %'Jla)grn%é’ %réang i4dh 5?%‘8{7‘% ug of

was | nduced previ ousl escrif |n ec
mousePLR pBpHdé 1;39 Ml mCmﬁpkeaarEram&hﬁéjmvéﬁlf)(@@Al)\/follbWﬁﬁ @& two i.p.
.. Si I th dl th ht
inecti50T 400 Re DRSS HPEEI S0 G 103R® B8 Py i Rithet vehicle
contr§1¥BRE) 0.1 Mg 8k matp /9 oTmtibien; bleffeslrsm@&ﬁ@&tfve%&etA11

paw edema’in the rat, in Current Protocol
Staﬂlr%ﬁ@mmld@gyﬁelﬂhnan&mmzﬁmml ams M Fer kany JW Kenaki

Porspl.t RE and Sul Livan JP, 5.4.1-5, 4, 3,

100253, itpals 2B RoniRist) SRR L isTiss BRaRIER S 70 e of
scori teff ase@fbwani mal was neasured vol unetrically,

before induction of edema, and at 1, 2, 3, 4, and 6.

hours after carrageenan induction, to screen for

compoun i.ch.inhibi.t the developnent of edema as

corrpare Pa&h*‘ﬂ%? s. [00257] The results of

an expqri Weﬂimly\faﬂf(ﬁﬁahﬂﬁ@g A RdBtoicidxanmpl e 21,

Tabl e I LJP 1379, UP 1383gmLJP 1406) vvegi(e used are

shown il Fi gvaddhing gpi withpartiphépil wpaknessC. I1n Fig. 2A,

A 3o " SvARThR b GhfdiflaA RO 1O/ KO p-0-), U

2.5  ataxia with partial limb paralysis;

3 full paralysis of one limb;

3.5  full paralysis of one limb with partial paralysis of second limb;
4 full paralysis of two limbs;

4.5 moribund;

5 death.
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ng/ kg, p.o.), or PBS one hour before carrageenan

i njection. Paw vol unes were recorded at the indicated
woins®szasl expressed as percent of the vol une BetTmise05/005901

injection (100%. Data are shown as nean + SEM (n =

8). Statistical analysigmasieperformed using one- way

ANOVA fol l owed by Dunnetts test, *p < 0.005, **p <

0. 001. | n IRhiiticRyf carviageérsin-ingreed adipanw edeztced UP 1406

- 0 / . 0. r PBS one hour, before .carrageenan
100255, oGS ae i da s Gt SEUh B A ATV AY oRd e
evaludtidhRsF aﬁﬁqnﬁasﬁﬁl%@w gefacts BEVARS tRfapebfi® g%%y%gﬁg ?Lu@éfﬁl

injection (100% . Data are shown as ne
experghentBisastemtforassessipg-tB6 88icdcyl @ onPoROQSICB2 8148 acute

inflangF RO ARERATY 81 BRESTHY SmicRet Slediiget mifomngions
carrag*i:—:’éii’angin@u&fi)l]pzmJ Seftladn t#at, 30 gﬁﬁleﬁt P’i’%fo%o%g?ig?léﬁﬁfd’oﬁ%yu%ma

1379 (30 ng/kg, i.p.) or 'PBS one hour
ST, Wdhamaééeﬁvakmw Madtdnaki THRomsclbREmed Subliven TBcalsd g 5a4.1-5.4.3,

e indi cated & expressed .as percent of the
John Y3y B SBEE BEY YorkEore il Rt Bogm e e et rs o ean
dependefifgNhivBmini ). <t &3t @906} BE.al PRAAIaYSI $18/&39per f or ned
i ng one-way ANOVA fol l owed by Dunnetts test, *p <

us
[00250] 005, FempleSpragyeDaviigy satoveees Gsad pyd eempdurids Gf #hPeehtion

P¥ .S . Di.egQ by. Dunnett's t.es
were BRI 28100 SR B0 o RURDER S B o
vehicl(BBSpdas adiinistdredtd e cbitrdl3BSuy. FE@ma2Ah&pslviRad Hdbced as
(Fi 2B) at 30 significantly reduced the paw

(Fig. 2E .30 g/ kg !
previagighy desergpedbydniecting20 pbeia &5 Yesplwivn ofgairagesnaa(Tipe 15

79, .on| f ti wh i ..p. [ 2C,
Lambgh S22 P33R 3G el PGP €058 o Gt o b ey
P.E. ah@Dahonpleas Wy (998), Mbdds bNinfla@nMBBAE EarkiRendRimdRER paw
adm nistration _in this experinent. These results

edemy igdhe steintGratent Rensecodsomtharaacobigyt Femp SV eWilliemsiMFdrkany
. | -0l
v, KRt YRl TRyl TS 39 R4 1R ARY g o, New

York)alhé sizedf thewaatedrfigot dfesnalp eniirial sras xadméeyA0mbtivabl tiehte
) of chem cally-induced colitis [00259] . )
induconodepiarndas Beprb e sl 6 hews @ scsaragqeuesjndustioadd screen

for cofé’%lbilﬁ(isswﬁ@g lr%?ré{_ ﬁnlgglle\éflgg&m of léliérﬁﬁ & é %c% fb:jclt‘f)ﬁlgrgl animals.

Itis are nmouse nhodel s
[00257F| at edhe rasuliy offenl sxpdiimenaseherStrpe cordsormds of8xhmpleugh

rabi B FE AT TR 08 D55 e SRS i 38 B, o
Fig. 2@Ntth Figd: 226 aniffild were administered LIP 1379 (30 mg/kg, p.o.); LIP 1383 (30
mg/kg, p.o.), or PBS one hour before carrageenan injection. Paw volumes were recorded
at the indicated times and expressed as percent of the volume before injection (100%).
Data are shown as mean + SEM (n = 8). Statistical analysis was performed using one-
way ANOVA followed by Dunnetts test, *p < 0.005, **p < 0.001. In Fig. 2B, animals
were administered LJP 1406 (30 mg/kg, p.o.) or PBS one hour before carrageenan
injection. Paw volumes were recorded at the indicated times and expressed as percent of

the volume before injection (100%). Data are shown as mean + SEM (n = 8). Statistical
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| CAM and anti-integrin, anong many others (Strober W
et al (2002) Annu. Rev. Inmmnol. 20: 495).

wOoreseszade- i nduced colitis is a TH2-nmedi at ed pPOTAS2005/005901
that closely resenbles ulcerative colitis and is

sty S 3B0REE il ARSEPRY B Blndle . A pgos
##p <i0NOMC ad Fag e shimhdedefcRidasinistedsd EIP 8379 (Gzeﬁgkg,i .p.) or PBS

| munol . 168: 900). Briefly, 2.5 ng/ nouse of TNBS
one hgytyefors c@ra@egml)m qcﬁOlsoP/@\Evdqme§ wegel Egoerdadeat dap indicated times
and e)é)r}%srsgé ggtgéarl{:e%% to(fe' ﬁlea\ip)ﬁlgéér] Eéfig%e %%:e%t]l%lll gl dUan,Q I?At& ?Ihetgﬂ QIH%I:S] mean

+ SEM&H 9€8). FRiStitdljaaslysid wak perf@meeddisvngﬂ@ﬁ ~ivay AIN@EA followed by
treatnment groups and injected i.p. twce a dhﬁ

Dunnetsgestpfd itk &1 6Fie< 09 0dy Daty warecrnalyzpd wothegraphHakP
BN i e S e

[00258i t i atCad] z&trmdﬁ;raﬁbr( dHyJPOTBSTI(N&SZMjaﬁ@MBﬂ)lO@(ng AP at 30
conti nued thr oug[h day 7. 002611 Oxazol one colitis is
mg/kg signidisanthsreducsdy h%gqu §wglé1§1g jat all tigye points estesl @ydministration of

L Uik 88 00k, B 5, G A i
that tﬁlée@hﬁmnyiﬁﬂay]ydtmmﬂlmﬂyble 2othazodriner Bsednfer o1al gdminidtmation

100% . Et OH (150 | fol | oned i ntrarectal
in thiS gpeRment- sFReR et tw@m@f&ﬂ&hww@@% ?ﬁi’:ﬂ © mygatien whipit

the d& ?H&ﬁ% bizé?ﬁm%]ag/cgmﬂﬁleg t&bGRr A @nﬁi@éﬂs Andl *&Eu?HQ Rurthes evatifated
eter Inserted cm proxinal to the anal verge.
forusMasentamﬁlamnmatdedthﬁmpcu’trcee treat ment groups and
injected i.p. twice a day with: PBS, prednisolone (5
ng/ kg) and a conpound of the invention (at, e.g., 20
nmg/ kg). Injections are initiated at day 0 and are
conti nued through day 14. [00262] Colitis is also
i nduced by feeding Bal Bxampletdwith 5% (w/vol) DSS

(I CN Bi onedi days as

descri bed (O(Zjﬁéluwfl Ofglfengfglly(TgA%ﬁJw@égt roent er ol ogy
[002598: 694)4, 6%&&0@&@«3@ éﬂlﬂ)ﬁd: dcid {TNIRS)-tnkiead d'@hitis Gh@dBran

and injected i. a day with: PBS, prednisolone

sodlul(rwifgvak@ssmuae@ miﬁmm@Tbﬁ‘l -mw&aﬁeﬁ wavse srpdelstof celitgs related

o PR PR R P Aot B

demoﬁﬁﬂﬁ?&ﬁt]o Hoi SRats e imrth’@;é eﬁcﬁiewﬂ mcmden@lbneamedlona afti [T el ailtS
y nmonitoring body weight, stool consjstency

ICA%@@é@ﬁEém@gmmaawg. TRANYQagrS (W%hea Mogit @l 44002) ﬁl%mokev
Immu?18i. 90- 3953.5 ¥fxazolone-induced colitis is a TH2-mediated process that closely

resembles ulcerative colitis and is responsive to anti-IL4 therapy (Boirivant M. et al.
(1998) J. Ex. Med 188: 1929).

[00260] TNBS colitis is induced as described (Fuss I.J. et al. (2002) J. Immunol.
168: 900). Briefly, 2.5 mg/ mouse of TNBS (pH 1.5-2, Sigma) in 50% ETOH is
administered intrarectally in anesthetized SJL/J male mice through a 3.5 F catheter
inserted 4 cm proximal to the anal verge. TNBS-injected mice are divided in three

treatment groups and injected i.p. twice a day with: PBS; prednisolone (5 mg/kg) and a
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sections, and nonitoring | evels of several cytokines.

[ 00264] This procedure is used to screen for conpounds
wohnbashszaabi bit the devel opment of colitis as eompac®d005901

to control animals. Exanple 11 Inhibition of

comp@gﬁcé gﬁtli)g:émreinﬁpn (abtdeug.gﬁ(_) hing{g’) E[I!Ijbétfo‘xﬁfs QOGR4 t%\ﬁf 6:({%%” of
20 i on nistration of conmpounds 0
TNB? Er\l} éﬁ{qnzﬁfﬁfgreggg‘é@gaﬁwgh A&y ¢oncanaval FE A (Con A)
002 . i VeE. i Ni i vat T
o Phacyt ae oo RS ind e i desi B rud HE SRR B Cogaiey
Immuyngl. ] @8 906 Bvieflyn evcont @ré—%@f@i&e@bf Qlﬁnieﬁiclﬁ’faﬁéé)ﬁds! a%?ii%ation of
_ iate

0 | j,n_thi xperinmental nodel. T-c¢ - e
3% 0 .gié’?’%?%]e §5Y@ﬁ@l&fﬁ%}@%ﬂhff@%@qﬂa@lﬁmﬁ-m, $igmapin D04 B10H
e. Balb/c

(150 by SN Y TR L B

(100 iy gnestbetizsd SILG.malp isb851d 3o liR 290% R34
- 0059 in 200 | pyrogen-free salina gyed4em
prpx1r§§ﬂ() #{?%%%?%W?I ﬁ{kﬁﬁ gre A}Vlqu 1g|%lre %@@ty)eng Stoupsiaed injected i.p.

esc
twice 4 ddy S9A4PBS Rsredmisi] fa:ﬂid Lnistration,. animals
JrethiRdiond ga‘?%ﬁ gr%%%gp%w qu]ilee‘gf’%‘&min.(af, e.g.,

20 gair&? geparated into tr
mgliie)+ Injpstigns gredniiatedet day 0 and arrdohtihh &l rfish @QyRQUNd of
Li ver damage is

he i at i . . 2 /K .
[00262]N€ | GMQt‘P{)fg %g&gt(lgcpﬁﬁeg by geeggmﬁ%lp/@mcg vt 5%i(wewol) DSS (ICN

eval uate
Biomedivalsrias., ©hivh UsA )t ' lj t ,
Gamgetgifgi o b st ogaﬁhof’ééi‘???@?%%fﬁ'é@é%%h vt B e
ilﬁ K ‘?ﬁ?ﬁ;@ FSE 094k Wisieianedivided o fizemtrdithehi Mofipd di3HRoted i p.
twi &532‘6 . | S,uUse 0O SsScreen or Co oun
e RTCh ki E?‘?‘g{l‘ﬂg‘ﬁg@é@fl?&ﬁii’ﬂd BHFoqperEd Qféhmigeerangon (at,

e.g., 2Qy, ebj¢ati it ' I
sp®)-ethjeions aferinitiagdiarahHo (t@g uc?eﬂf?rso %gfl%%} a2 are

continugeﬁgﬁ%ﬁggﬁ%fgst g?sggg:nt I[ 882%9] Al zhei ner' s di sease
T R
| es. Thg,r.p |.aq 231812?2@ggdﬁng(g’sgg%#gﬁ%%ﬁl}g¥£§%'ogwfssyw
%%@?)H%eaﬁflin&gut%ppggq-}@mcg,se%ﬁﬂiO\Yé,idkiliqsom processing of
(002641 he_amhlsrdodtEN LS toREALETRY, d ATk aad SRAL S5 T o

of paired helica aments Co

development of ealitises semipaicd tedomrdbginbls. t au.  Transgeni ¢ mice
carrying a pathogenic nmutation in APP show marked

el evati on of AB- ’

Example 11
Inhibition of concanavalin A-induced liver injury
[00265] Prevention of inflammation by administration of compounds of the
1nv.ention is assessed in the concanavalin A (Con A) murine model of liver mjury. Con A
activates T lymphocytes and causes T cell-mediated hepatic injury in mice. Tumor
necrosis factor alpha is a critical mediator in this experimental model. T-cell-mediated
liver injury involves the migration of immune cells, notably CD4+ T lymphocytes, into

liver tissue. Balb/c mice are inoculated with 10 mg/kg concanavalin A administered i.v
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protein |l evel and AB deposition in the cerebral cortex

and hi ppocanpus from approximtely 1 year of age
wOB52082343 et al . (1996) Science 274:99). Mt arCTRS2M5/005901

transgenic mce do not show abnormal pathol ogi cal

. h t h | el I fth

i 20§ 180555 1R Btk R N TP o) BYELE, B0

167:38838). TH8Yioud tAOSIRNdenifisERiond Sfitia@hré kQ¥Rr el 1S reatment
between these nmice (PS/ APP) show mar kedl y accel erat ed

groupsead mureied bp vath: ABS,jand diffareit specentteposd afsonpopad efithe

. i PP, si Ly -transgenic mce onb.L. et al.
imvenh G QMY I PRREEL BT b Rleh e Fum Tevels of
liver él¥ghR8 66 dshtdnsarRinh s/ allkdliee phbsphhagea %0

e be invoSI vecsi ilrll1 t he ;\113 degos?{hi ons I(“f\i/{s\a:tﬁgEloka t\’1(1.%%e"gty’

and 1&%}2 of of deffgremrinfarmaptony cytalsseuin: piaus) and Do 683ucThe
~ / APP f h i derabl e.uytility,i
o0nd AP AP e B 00 ORI RE E

developmsiitiediliesr damaeaessmphikd ¢acont@l ahipgigonpounds of the
invention to treat Al zheiner's patients. Mce are
injected with vehicle (e.g., PBS) or a conpound of
the invention (at, e.g., 10-20 ng/kg), and are
eval uat ed by anal ysi s dixampde 858577 125 WO 2005/ 082343

PCI/ US2005/ 005901, nenory .deficits, hjstological
e e BSpIeh 1t Fise HodRk o pggmer s disease
[OOZGZ‘?1 di catQbBeiffer’s d}s@%@?ﬂﬂ? 'ij@&{a?ﬁfe%r%d fhic8APBY & dementia of

. . A zheinmer's nodel: Assessing efficacy in
insidigpg/orsitdard- natlehiegicellyt the praserseof oaphaivstiesrifi OPIAGEs afitie

neuro B AT PR TS SHOb S Tur b Rl LD nptice
fragn@htsAleHet TRin ProdbSRASH thMhylofBHeRirsSMIrdRRL@A P UTIRIES

.that vacci nation of transgeni c nouse rodels of "AD wWith
consistof paiaeskleadical filamienly compesesiaf dhe mirretuhile-aasnpiatediprotein) dm.

N T T WO

proteividec mad AGdepbsitior’ihIhe sarebrilnttRk tagll RippoifpiBkances,
determ ne an_aberrant autoi nmune reaction to Al 3

approgimatelyy Leviear eiese (Heiag if- of #lg(19%6h Sgtenre 8diPQ: Mutant PS-1
ot | bt | | 0
transe i OB B0Y A ARDRL Ol i bhleeEbl a8 Sy sl Fidetea

levelsaditipodiBris4 Dperithie (Dnffdatet ah (1996 Natire 38841 0Y. Mratdpenic mice
. -i nduced aut oi hmune enc?&bal onyelitis nodel. Thirty
deriv & crasy Betweepthese guge (PS/APP) show markedly accelerated

accumulation of AB into visible deposits compared with APP singly transgenic mice

(Holcomb L. et al. (1998) Nat Med 4:97). Further, a recent study indicates that in these

o
-

mice, inflammatory responses may be involved in the AB depositions (Matsuoka Y. et al.
(2001) Am J Pathol. 158(4):1345).

[00268] The PS/APP mouse, therefore, has considerable utility in the study of the
amyloid phenotype of AD and is used in studies to assess efficacy of the compounds of
the invention to treat Alzheimer’s patients. Mice are injected with vehicle (e.g., PBS) or

a compound of the invention (at, e.g., 10-20 mg/Kg), and are evaluated by analysis of
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i mmuni zed subcut aneously (s.c). with 100 g of A(31-42
peptide in Conplete Freund Adjuvant (CFA) on day O,
woabdsmsed3by i.p. injections of pertussis toxi RCEMS2005/005901

pertussis toxin injection on day 0, a second

mern&grd%ﬂ&%é ﬁlsicﬁééleal' dﬂlaﬁ%feh@ﬁ‘cs‘yff SEh) éle%}ssués:r étp%f indfRatlh 6
celve elt a conpound o i nvention

diseaseprkgeskdee, twi ce daily for 18 consecutive days),

net hotrexate (2.5 ny/kg/day, three tinmes a week, till

day 18) or vehicle control (tw ce/day for 18

cQ | t he

SRR DRSPSl PR AN BB ¢
autoimmanereniepbaléids f or body wei ght, signs of paralysis and

deat h cording.to a Q-5 scale g system as
(00269 | omgf%efbmml@ﬁoqea&img #hd %é@a?lllﬂg %@P?l 190 Phapylord-B (AB)

: ' i

peptid I £hdthinPomardd grgém 38 A3l n%&‘lselédrsa Ab§ keée@ﬁ Higce

sugge@%rthétwab@nﬂformﬁrdnbg’éhac &oﬁse—médﬂlé oiDAD&bMS AP @lise@narked
limb with partial paralysis of second |inmb; 4 = full

reducgigp H} Yrainsanpyloidpirfiemisss. SghenkD ehgy (@QﬂhNa@reA% YE)
Morepy aeggg escel?[c}ﬁylg% h\/\%@ %%gétgﬁ‘%%s% épag %(%%ﬁaepo%/nv\v?l 5%% Gan, lﬁl certain
circufitahddg, dBERlige A ab¥RGt AutSindREISSadtRn! th APwithBARd ENJ, t
is widely accepted that proinflammtory cytokines pl'ay
resultang inmperivemtlar inflhmmniatory lkecapbeloinypehitn(Furfan R gteal (2003) Brain
126'2§i gbet es. Thus, conpounds of the invention can be
: § d to treat patients suffering fromthis disease. A
. [oom?use Witalia6lbA B RS 1iHdY & dolPourl¥d lof kiR ﬁvérﬁwnqgéﬁﬁe@ﬁut in
reptozotocin (STZ) can be used as an ani mal nodel
the Aﬁanduopp @utbimdivab etephaldiiyelitss medal. ffdnntmﬂmme adb@Bbicasice are
7BL/6J mce Briefly, STZ% rrg/k_g citrate
g ‘{WPE*F @)(51‘% "6?}\/ K& %f ke rgai %/mf(%‘?mlslete Freund

Y i I 3
Adw&a%{'}é%&fg%%%a P8R 5T 0h. RS IRAR Bxff oFE ptussis
toxin dufad tivnsdor datyi () & secﬁdndmertihﬁklslmkkgnj ettivrcen dayl2ly ) Giosips of 10 mice
.started 5 days be ore ST%{Q céi ans and continues for

receive elfhepg gom wnarslp PSS Wﬁéalhct‘s‘r&éuse

L I
wﬂS%R@@anem%a%)c%%‘ﬂ"dt%%%%Sé? kydaf BRE ERs AR, 1y 38l
vehickaroairel (d@Berday donl &cdnseattivd dayst)halbsiaﬂtlylg IfN)jHEOth dmzsaﬂﬁ* tee

. conpound nt kg/ d o) 0

iAo L plmgrise it Lt At Amal st Bibtag B ient

signs Iomsaarys@rana RcRha¥eRtingdo hives ‘Qé‘él@ bPRIFBIRAE sPdterhRS WIS 1 =
dirabetes in NOD-scid/scid

limp tall or waddling gait with tail tonicity; 2 = waddling gait with limp tail (ataxia); 2.5 =

ataxia with partial limb paralysis; 3 = full paralysis of one limb; 3.5 = full paralysis of one
limb with partial paralysis of second limb; 4 = full paralysis of two limbs; 4.5 =
moribund; 5 = death.
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femal es after adoptive transfer of splenocytes from

di abetic NOD fermales is also assessed. For both the
wQTdsamzB4BIOD nodel s, the incidence of di abet esPC$/US2005/005901

nonitored in several ways, including nonitoring of

bl ood gl ucose | evel s. E&%H#ﬁ@l ecretion is assessed

in pancreatic islets is ed Trom experinental m ce.

Effytaifcomppirad of thie Grvensombamuried motiels o Bswe Béitbeted fbRitus
optosis i.s assessed %uantltatlvely [002721 This

l00275f oceddiis Widely deqepicd thermuemilammagernsytnkares iy important

N T —

used tonseanpatientsi snffnmi@fmmdhlsahsfsa@ej A miiduaervthi d)ﬁbetes[lﬁ@ér'c%al)y

multil Yo 4t D aHE S BT ok UF e 2oy el Beasiior poe 1

diabeSONIY;00RAIY GltuBS ABBLIEIT: EOFBIOR] ARLL BARY S19! L¥Sngice) or
er ed ha

pul nonary |sease e rodent node e déscri
mtratd)lsﬁffﬁrémmds) 1w glvenupeonderdagty ffochcynsstuidicatnys &3 dstribed

(Cartige . 57 b el Eraormenings 1t R Pn crERGRd amsisBsion
@G.p. 162, M\Q AR, &%? RABartdld &E‘%Q)Qﬁfrg @@QQAJ ecil%zazlﬁjcoﬁﬁﬁuésl}g‘r 2

eva uatlon of "the effects of SSAO inhibitors in
weeksy r snaher wigelyi usedinodeln VD wnysetthodsd of patopematie type 1

a0 b B B S ol e Sl %A
Female'N@BFiﬁfcb taneakedadith Bhigf fnfdckiehs Of a EiBpyBRI fTiEe ﬁ%ﬁtﬂﬁl (20
npound of the invention, or a positive control

mg/kg/éaxj from waek @ Hegughivesk Hai Tl;e dftact af the cpmgounts czfelwan

n f the n are.a het. z
iover§ B prherbilg o Gootlfs ARG i Bt R85 R
femal@safite a6ptbedranbler bf $hichoGytes froal d1a6éiQQ‘20)D]feirMEd R®hlso
169(7):3963). Animals are intubated endotracheally

assessgflt Ob‘?ﬂtb é‘%%%xT%ﬁl@i NGB mgdaladthp ingidsace @ﬁdlabﬁémslm@ntmw in
3
severdl Qva S 1H§ﬁgi31g %?Jlﬁt%hﬁ}g ngmﬁ c%? lr?%ls suh% gﬁcgeétllor{ ﬁﬁgsessed

acl n e endotr

_in panlcﬂﬁtld ésléts Robddok @ ebpéhrﬁdrﬁﬁ&nme) CykifeoamitRel o teafiited in
coupled to a differentjal transducer is connected to

mousg gfga. o%s APResisis assepgedgpiantigtivelsisur e airfl ow. Ani mal s
[0027%‘; e Ché}‘lﬁc?eﬂ}g@equ{) Euéec{;@o@cf@eﬁ oy Bﬂ(‘i\é)&rl&f%fl @féit 5%

|sposa e nebul1zer w e use
develapmepmbf diab&ed & qunipared toAionfrblamimals. neasured every 5
mn for 30 mn after chall enge and subsequently at
15-mn intervals for

Example 14
Effect of compounds of the invention in models of airway inflammation.
[00273] Anti-inflammatory compounds such as SSAQ inhibitors can have
beneficial effects in airway inflammatory conditions such as asthma and chronic
obstructive pulmonary disease. The rodent model here described has been extensively
used in efficacy studies. Other murine models of acute lung inflammation can also be

used to test the compounds of the invention.
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a total period of 8 h. Aninmals are then sacrificed for

bronchoal veol ar | avage (BAL). BAL is perfornmed 8 h
wahowrosziaal | enge with five instillations of 5 RCTAS2005/005901

saline. The total <cell count and cell viability is

[00273pt | mated tﬁésavaﬂlaeoﬁmg%%@% 4 sgeﬂnhf A D iR h @ hilway
i S5AC nhibHE

des are prepared usl

inflandthfiticar, ¢hnté gﬂoupebjf seﬁﬁtméd ﬂaﬁs 3 (O Stﬁﬂ&ddAﬂ)lnﬁeﬂs Mea\challenged with
nmsa, staining, and eosinophil counts b

aeros‘i%ﬁ?fl &\é&(e gy pljer 1ajraRerieneal m@istr@m%@ﬁ%yehw?/e saline, a

o L T 00 LTI
of sevien dagd. sAt the andvofithk wegk eﬂlggfier:lg agfasthﬁizfe&@)r thédshifsientd &M

[ | ah | .
allergingse sirvy: seas e slceer AN id-uebalo 002y | Fogitol

S TR

ona hl@amg-lwrtb myaimtbinraospebigmpestaieef 36°C0. Airflofy ia nlQSugd by

placingBe iRl 17 anEBou e iSRG REbe: (280mb0Ag)

pneurﬂihél%'g%ap‘ﬁ%uﬂé@ kd £ Hﬁ?e‘fleﬂﬂ a ﬁ'aﬁs@ﬁcer Ilé:)é)n?lg&tg& t e oRET 'e}{(? of

of saline. Afterward animal's are returned
the bomom@smre@ar@ew lemhals| alr@vxm]lehgmtfoaﬁ aninati€r araakrbsddiof VA (

o t t : i ntrat . :

st By PP DR OB E Lo PR S m B SF in atowis

measiibd Bvedy 5ha@teas0 ﬁﬁﬂ@ﬁ%r%ha@ﬂ&g%& sbﬁseqﬁ@i‘t@%@'f_’gﬁuﬂ 2eMBs for
2005/ 082343 PCT/ US2005/ 005901 perfor ned” under

a totalal?ﬁé@titﬁ& b Anifelsdre Wepsaenifzced| fgsbmdchmawmm Yavage{BAL).

BAL ’I% dvage ‘H glﬁcﬁl Cl@@%?éew{ﬁ%ﬁe (Ifssggﬁto %fn{w‘?r%a?n hihe total

cell cathpendadipnbbilisy is@sphhtad @sing %ﬂq\éhﬁbﬂ@ﬂe%‘i afd BypaSEfe s@nd
the white cell pellet is washed three times in

Slidesie pysiated usinefacy deospin pdhdhecbiferantinl sgll sowat is assessed with May-
: ' | d 10 g/m. DNa
GrinPABGiEASE NS fd SRlopfif copREPY MfeddediBiamta: n

in the sane buffer. Total cell counts are perforned
usi ng e cytomater Differential cell counts are
céﬁa'(mwefaogfﬁ F E1exE l’ﬁ’i“éf%r ssaspiyg dee effest elegmporingds of the
inventidsher' s Leukostat stain. At least 200 cells are
assessed per slide using standard norphol ogi cal
[00275} iter MSHndlmteﬂlpnhnmrmnyomﬂahﬁmnon ineatt isapRidelCusedmibdel of

alrway 1n amrgat{on (g gcﬁ 1af1M %%(glrﬁp !Plelar}r?acol. Exp. Ther. (2002) 302:127).
Animals fasted overnight are orally dosed with either a compound of the invention (30
mg/kg), or vehicle 2 h before the LPS challenge. Using a Penn-Centry microspray
needle, 0.1 ml of a 100-pg/ml LPS solution in saline is injected into the ;crachea of
anesthetized male Sprague-Dawley rats (250-300 g). Animals not challenged with the -
LPS solution receive 0.1 ml of saline. Afterward, all animals are returned to their cages
and allowed food and water ad libitum. At appropriate time points after intratracheal

challenge with LPS, animals are surgically prepared with a tracheal cannula. Surgery is
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Efficacy in nodel of systemic inflammtion [00277]
Eval uation of the efficacy of conpounds of the
wonvesros2as is carried out in  a nodel of endot BREMIS2005/005901
(Pawlinski R et al. (2003) Blood 103:1342). Sixteen
perfohi@s@lider Ghddtldst. MieilvRiyd bic ﬂ&hé@ﬁltﬂ@‘%@ nQl F). 9% 8aline and
divided in two treatnent groups: group A aninmals are
theﬁﬁ@maﬁhlgg%?@éle%oo | of PBS orally; group B animals are

1 0 f PBS
002712 1y SEARES s bR e H40 Tainn P chadthaigs
asplraecﬁ[m@jdﬁﬁ)cyteﬁfairs’ilm b@@tHeS)vhlfédﬂéH 11ét1s Hakh PRl tindWin

adm nistering i. ng %of LPS (0111:B4, Sigma) in
phospipte-budifeged sai,mmp@t@lr(mg Inpatsinactivetddeietad dalf sommtdnd 10 pg/ml

DNasreqF rAcﬁe? lpé \&?Aheisthigalf? d,‘sg fd%rg%gﬁm‘g]l? t}i‘e‘g,%‘n{‘e'rﬁ@ at {];gtgl cell
countEaﬁefpeiﬁm?ﬂe& ubifig Iafﬁéﬁﬁltbﬂbﬁietér dDlifigéretiaV2eil @ov?lﬁ%re"c'@h&uc@éd on

the diluted sanple is used to prepare blood snear and
CytospisPispprse shdes staigedwith rFilﬁth@feIeﬁuéiﬁ%IatsséﬁHUmAtée@bﬂﬂ)(é@ftl]@ dre

I L6 and TNFa
assesylf B SRR RIS BRI RE] SIFTT Aot et Bifimes
rwuﬁb@MhthﬂdBGﬁﬁoﬁhﬁhﬂﬁﬂs Exanpl e 16 Inhibition of

cut aneous inflammation in the SCI D nouse nodel of
psoriasis [00278] Recent establishnent of the

SCI D- human skin chi mer ag, :&Q transplanted psoriasis
pl aques has opened nGMIVIStaS to study the nol ecul ar

conpleX|t|esﬁﬁhmnywedomﬂqusamnaﬁm&thWum nodel al so

fers ni.gue .qQppQLtunity to investigate various key
(0027} g5 g dplupsgn vﬁ‘%@é?a@w aampRendgh ssinpeive s carried ot in
a moddl 8F &Qio@@!enﬁé( EFRKCR e ﬁbﬁ) B8k IP? r ﬂhﬁf NS QNG 1
inof Tcells'in target t| SUes, I n ion an

C5 7Bé/¢tn@1k¢ (ragluhe darkiv eaks O@mélmded\m)hﬂ@tfeatmean groups: group A
tor SCI D nouse nodel has been
e s AT edoat o P o 18 everals oo P

oo g PSS GRS (R

compp QiR Aiflanfinativapk antuatd indl aliRakGyd@nieRerias i 9e§ afd/Besk LpPS

eV|oust Boehncke WH. et aI (1994) Arc
(Ol Bg ﬁgqugszgyplequuﬁgml} are |coﬂcmt@ckfremsthe retro-orbital

pl-ant ed
i AL AT L A IS T .
Each sanfiigé dailmmédistelyutiRiied; € PBSe FalRsttthetilded shiple is used to
" intraperitoneal injection of 100 ng/kg
prepare blood smear and the other 50 pl is centrifuged and serum is collected. Sera
samples are used to determine IL1, IL6 and TNFa levels by ELISA. Animal survival rates

are recorded for the next 3 days.

Example 16
Inhibition of cutaneous inflammation in the SCID mouse model of psoriasis
[00278] Recent establishment of the SCID-human skin chimeras with transplanted
psoriasis plaques has opened new vistas to study the molecular complexities involved in .

psoriasis. This model also offers a unique opportunity to investigate various key
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ketam ne and 5 ng/ kg xyl azi ne. Spi ndl e-shaped pi eces
of full-thickness skin neasuring 1 cmin dianmeter are

wanrefstoszB4ent o correspondi ng exci si onal ful | -t hPCRUS3®35/005901

.. defects of the shaved central dorsum of the m ce and
biologicgleayehis sBclpasatellanrotifiratioA DR ink 8B oSHE I & GAfter
inflafiRRliYi N9y & sterile petrol eumj&lly-inpregna EHUFYES e,

e ot it idkiges phegpddneenseademnviotiedriy ahyn et iioRgredction.
The SKKDmp@d ranspl an area using the
ol ﬁaﬁ ]S%E u%éﬂgf%gﬁlg{?ﬁg? E@Cﬁ%om eral ceydpounds for

.adjacent |l atera [

Psoriast pd@sheariefldnehatorndipd hdket
% orydistaaesBaRhhdke ébg?’.tét%f o@égﬂ Ateh Posmatol

1 usly after 2-3 weeks. s ar
Res%@éﬁ?@@ acceptance and healing. Thereafter, daily

[0027Pnt r apghad. b ) ions are perfqrnmed between days
W o L R
- tih&ltermetol. Rea. 28889)5). daxal i k
transpRRELY o‘ﬁ%&% i:(lbgo c{f &a cg&{po }%%dd of {ﬁﬁgmﬁﬁl\?gﬁ?ﬂg %ﬁr%’(g%s ate
the sufg.icga.lj’iﬁ Cedué anééﬁfédﬁ f ? EIB ]ZYZSP(DIaiﬁgma/?dt ar gilglivgggﬁor
0 3 . K 3
wi t h_surroundi ng rmﬁgtg &K r}?g’tlﬁtéapﬁpgﬁ’teél Inggegion of 100 mg/kg

ketaming apd pime/kepsslidiod. Spindiedusat biceso@ i, . .
cm in BGARLOXY 4 0rand-e0si n sﬁ:\i ﬁi n% ,‘fes?(’@g‘g? F}g(r:krﬁg  skin mepgpring 1
gr g@t %r 19 SR PRIIPL FEtisiona) felhehickipat HefeagibE ale

s “are anal
shavedutvatrgletorhion bf tHetch had | BRider el
Afier JifEer ent iation, i %?ﬁ%%§/%lén P%&P’é’}logﬁﬂwm sutures.
iy B St SOL Lt p T e e 058 e SEIRTH Bl
i i -
T oavlgl?% a%h}‘l P%Chs?vﬁﬂ #"&31‘ 5P IARtEd 26eA dsingtibe adjecanoldngal skin,
Briefly,

The sufpegsfand mwelr-tisd p&uchBeare & in&%ﬁd&%dﬁ%@m\%ﬁ gcla;sro VSrRPRtapequslyafier

7BL/ 6 femal e m ce and Sprague
25 wel el et lossagagsdor atiéritencenind CRAMOUNESOfrck ity
intrapedifoM &N thiek; avage. Animals are bled at ’
M peé{i_f.f erlén(?lcﬁér?gﬁr ﬁf‘%?\?@g% £FR dRYSclorane A7n e transpdantattanon
1ce argnigecthe withwvedthsr vedacl9 7443 05/ 08234 _
a complyfFll H5R00%/. 008901 oF A ?18?@%%%@22%&5@?8«131 weight), or
Pt eV I H B CHITHG ere Wonpikemedy weigispiay: 68 ¢biRed fo ul
Dose-response effect fromin )

Mice arbx@mialced attday22 Ry gﬁérsexggw&\y}ﬁgﬁpq%ﬁj%m@rsg skinOB2&bfts

are fo vair]‘ivorsgrgﬁ%stratl on of
QRN dedhiSubsequantdf, &SRO He sed inp rat .aorta
Sponith s ti ssulzlé,1 ?ﬁeﬁgﬁgﬁﬂ%“ascaﬁ“%ﬁ i s

| s, two of the .
perfonnﬁ@,gaﬁ‘gg?ggl‘éfti arganplyzediwith segard ®ptheig pethbii @y clizlkss Hyie

qualitatitvely (epidermal differentiation, inflammatory infiltrate) and quantitatively

(epidermal thickness).
Example 17
Oral bioavailability studies in rodents
[00280] Oral bioavailability studies in mice and rats are to be performed using the

following procedure. Briefly, C57Bl/6 female mice and Sprague Dawley female rats are
administered 50 mg/kg of different compounds of the invention by oral gavage

Animals are bled at different time intervals after compound administration and the levels
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be adm nistered O, 0.1, 1, 10 and 50 ng/ kg of a
conpound of the invention in 2.5 m/kg PBS by oral
wqgavags234bour hours after conpound adm ni strat POWUSE®35/005901
animals are eut hanl---vz-e-d and their aortas and |lungs are
I ni.tr.o Ti ssues
B S R i T e e s
4. (30 nM/g for aorta and 20 m/g for lung) and
centrifuged at 1000 x g for 15 mn. Supenatants are
collected and wused in the radioactive assay follow ng
the protocol descri bed}gé/ hZfgno J.M et al. (1998)
Bi ochem J. 331:69. Enzyrra IC ' Teactions are initiated
b@osmwpam.sem_ﬁeat ﬁ&}ﬁ) in vivelliR st ot ASSUOBBMR- 1 inhibitors
Oozgﬁrmge ate Wnﬁi@ of 0.4 nM 14C-1 abel ed benzyl am ne
[ bst r & &70g t}%ﬁﬁssﬁé@u appassedoinirgt aoyta apd dwmgaciven of the

t1ssu§s°d§rh§r9 S@Ar@ Q&nﬂ}/r : C&ggﬂs §E¥Y1léék 018 rgglg%ﬁ%glﬁei%véle; patso aflre to

of M ci d € assa
be aCbmnrsaar@de@L Ol t 1 15 amtl 50 tod/keors edrhp’cbunac‘cﬂ‘ttﬁé Bwvedtichin 2.5 ml/ke
PBSgont (}7 6% (W v) 2,5-di phenyl oxdazole (PPO, and
§ ot |gF  FQHT pioyurs g ‘arafﬁﬁaoorla@ éqlm}rgst@él@ntﬂ@@amyxalsuaqw d

euth#@ieflahll kigdit Ras BRE AHSE are OWanWeg Bt gogen 'PiSsues

towards benzyl am ne, cont rol sanples are ru
are hpya g@quamq })/Mspotaashm thﬂlBe PH7. SSHEPeAI0 i/ lfcﬁsaoﬁa And 20

d. S ed th 0, 10, 50
e 8 g Gt ka1 D  Blomkaniy gl%lmsmatﬁa% ar@wgllgcgmand
used MBe BadiSactivBiabal Feliiowihp t}Qv rétocé1 st Pf. é)glylléf £ L.

f or SSAO determ nati ons. he i nhi bitors are a
(199&)@0(:}1&11(5 Jud3 69 eEnatnaatic rgactions 4re lmddteﬂl‘t@'rinafbatl a200 pl

| am n Exanpl e, 19 Bl ockin in vitro adhesion
aliqug Pt BB oS Vit P8 Al pEDEamY Thdaksled befizplmne
Ig et her VAP- 1
subst e (0 B Bishon e dREREA, PRl fr bt Ty Hhe o s
stoppadi bgsddmoﬁ ofitd0 phofNBL MhRIRRT, Hd as%ﬁv&um@'&éégit@c%d'vﬂth 5 ml

dhesi on of freshl i sol ated human PB
tOIHG%Ee?tP AcRigtedd g rcontajang égv@@\qm Smhmmm@msand an

N T T A .

MAO-Bpechot acm\feetommlbeﬁiylﬁdimesédi’ﬂ&fob @irﬁ‘%l@@ alehe® @or}c‘ﬁﬁu@ﬁ!ﬂ/ S0
on says_ are ertorne usi n

that NARGF and SRER) fahieTie s b et e SSAD soihibAM (RBICeE0) 30rand

500 ”uwﬁ gfﬁg%?r%dé@ %ﬁ) E%ete@%apﬁg%u%%%é&l%@g%ls inhibited with 0,
5, anceridoiNeifipatgytiak s E{Sﬂdeﬂeﬁﬁinﬁﬁbﬂ] "ﬁféqnﬁfﬁkt&é ofe Adiled to the

descri bed in Ager, A (1987) J.
tissue supernatant prior to addition of benzylamlne

Example 19
Blocking of in vitro adhesion by SSAO/VAP-1 inhibitors.
[00282] These studies are carried out in order to determine whether SSAO/VAP-1
transfected into endothelial cells will retain the adhesion function and whether it plays

any role in the adhesion of freshly isolated human PBMCs to these cells. Moreover, the
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87: 133) are plated overnight in 96-well plates (2,000
cells/well). PBMCs (peripheral blood nononucl ear
woebdsop2343 x 10') are labeled with 1 m of 10 RCT/US2005/005901
td_Cal celi n-AMfor 1 hr at 37C, washed three tinmes with
stu - L
1Rpg alsedesigutietd deteriiie vt blo Rt ESSTOORAARH W11 have an

f. HEC cel |l s nock-transfected or

impa{{tr%gﬁég %gf{ﬂzcglfo adhesion g¢twe¢1é§h§$mtmnypéﬁsé((dﬁé§18n hsda9 o200
perfoltdGssineE s P &Ow RE the Wilokes é)rg&igrle E%chegiz-ﬁg\/? 2M|;|§3C¢:qiar Probes,

cells).” Adhesion is carrie
OR, Y asdtee thamamethétsreels ¢nstaomomad B}Yeﬂd}\@%g [ReTem ch%ehitgli} mes
e N a

i d fluorescence is neasur
endm%tag?eéprgm 1lafion 4nd gykvreds deseribedki Aper An(M9BYEY anat &;.
87:1 8 | BT S&A h of 530 rim Several
) d?% ﬁ‘??%?ls"bZ?%%w%‘ R B Selaw lE Petasdpsmmbera)

ood pRvcsuglbatvelle)d 1ah@) el gdeededii, al . 3T e
370c €xperi ments are. de;i ned in %?gé@r}tﬁgoi%@géeﬁ?%’&f&ﬁ for ﬁ‘r at
’m?gfieﬁ‘et ceimesY iy RPIVE, andadded tacthe a6 abalt l'b1@tef§ cbifaMidd
ction o

a [ hesi on. f
e VARt & o E e R D Rt lreil Bt G Senesomany 1 0

SSAOfYiaP+In($e AP ABMICE weresla@l cawel] @ bRt |
Adhes%%fﬁ%?i 'Pubg%)?g d riifﬁ Ls ou Seggﬁﬁ%@%m@ﬁ%‘”@&o
SRA SEEed outdor S \hral, 3G INenepdhesam aglisdare rethowEdt8tyashing
three tinys¥PRGCR PRIT 294 ] i nar. sheer on cardi ac
__endot hel i al a%gr%p%;g@lggzsélg?{r%hre méquuolr‘?ﬁ"fﬁ‘%ﬁeﬂ’;]/at?md@)atan
excitation: wassjengttheftS Sstm dikamizsion thivelchgth JreRBLE S é{/%i:]aﬁ] doLihe
&

rj bed above to evaluate t

M T RO L

[00283] nc| udgheaiexa8tperibid 2 ¢l onpal anti body
blocki (Sgr ot ec , E{)(f oﬁrerdl, U?K)ﬁsfar%/@%}%ﬁﬁglgggef P Wveytiegiesehether
ockinghe gREyNBEAQahyticIsite svill hasé alyoefart oR Rt a‘%ihes'ion"'hg{éﬁ?m of

. SSAQ/ _is%grv@tlleﬂ{leuncti o.n-@lﬁgcki ng antibodies to ra
A adhesion ot el Pgsnpibger. acemdmg to Anbiny bIgAN Wil GRERIR-2R
adhesicBehbibiting) efféco NPHKYsh ' AQJ nhi bi t or
v se.r?'bcar_bazi de (Si gsrrl;':sld):l%Qul\}ltASEb}%1 gg%ﬁglam%cgsnigwf’%?y@aﬁc
ac 1V1ty(vg1|t §e§1§1p@rﬁézld%ﬁﬂlltpt§dgyrhphrmytermﬂh%()frid\éi(ﬂa)/riina?i sﬂ@?’)on @Rfac
dothdHa | I I sotype_controls (BD, USA).
o Ot q/ixnt?lglgi’jlig&é%érs ?q%mé?%)}”é{%xﬁéa&g% 14:268)-( Thesg)stualias can thus be
repeated ngng tteedhediom adshe ad EGorihr ' LG, £XCes
inventi@Nt ' ‘ilﬂk%g‘y [ shsgga_lawa pr i%)ro gfggd%‘%é&g%gﬁef%ﬁ%%tﬁ OEHLE
ﬂnab% on Ib%ﬁglfs Ogh#Iglu LitemianhV APt DiSnédlenal antibody
pa- 958577 132 WO

e e oy 3 bt e BB BBeGeonis SaoM A ise but the

sialog] iy St ' i

v AT e i
: , . s can include

the SSAO inhibitor semicarbazide (Sigma), MAO-A and MAO-B inhibitors (clorgyline

and pargyline, respectively; Sigma), and mouse IgG1 and IgG2 isotype controls (BD,

USA). Antibodies (10 pg/ml) and neuramidase (5 mU) are incubated with the HECs for

30 min at 37°C; excess antibody is washed away prior to the addition of the labeled

PBMCs. Small-moleculé inhibitors are pre-incubated the same way at ICjqq

pa-958577 132



Exanpl e 20 Inhibition of |ipopolysaccharide

(LPS) -i nduced endot oxem a [00284] In sepsis exposure
wohowsndzasbel i al cells of all organs to el evat edCiraseios/005901

of LPS and inflammatory.cytokines |eads to

concmnpraﬂgmsl bt the ambumd PestRin iR SSEeEnARd og EII%% | a{‘ﬁy tPng

ﬁ esults in an increase in the tet

preseﬁ’ﬁ& ¢ 1GpssaAngenitation dering thewddbesiomsteg.Pawl i nski R et al .
(2004) Bl ood 103:1342). LPS-induced endotoxema is a
wel | -characterized nodel of system c inflammation and
thus can be used to investigate the putative role of
SSAO i nhibition in these inflammatory nechani sns.
Sepsi s is to be inducdikampl<ByB1/6J fenale nice by

or or T E BRAARPDSihabtl (P Shindins erdrptmsy or 50

prlor to

[0028¢}y/ kg &f sepRis em @srmyé af dndbitauslr iste

Les ol B goLe D o pHHeHET 3R, Dol bfead D O] g of
apd milammatory cytekdngsdeadsrio @pregm@nm ofladiresioninadledies and
17 LU T SR ——

retroorbital exus of ane

leukogyses(BrwhigtkeB. aml (2D0YZBIBoaN3 11 347) T8 paf.
LL-1(3, TNF-a, and s %lgﬁ%égrﬁnrﬁgp"e‘ﬁ%“sa

surenent
well- CH?I e]a%et ﬂ‘?‘ﬂ &d SW@E Illg}!@r%ﬂ@ﬂfﬂ‘@l ayirthres carsbe ddeti $o (RERigate
the pu@ﬁ% £418 of $8 ROSARBIti ot in Mse 13F a%ié%g{ygnﬁ%apﬁmsolﬁquﬁ is to be

manuf acturer's instructions.
mduceéfl$§/5@33ﬁlz§ﬁlmltaumcxe\b}t1yp R GsReeAGS sqﬁ%/i(gw;gbg >§1xt
mlnute[sg)gﬁ% ?C]L%@ e c% lf ?js enbraced b ormul a
ate 59 C( S 44 ! OF ¥eluele PBEhon (hlﬂﬁgﬂfgqiﬁ(@cedure
phenylahylibsalgie e adi I below in Table 1.
Y&gﬁnds UP 1378“2%3& ﬁmli/a‘gghé%ﬁ?“ﬁls ﬁﬂef‘é‘ﬂi’le aﬁfinedﬁe
admlmﬁeFe‘él\}é)f’ 8 prancenimitiontaBmghitg 1 5519@31&6 aydRseAalhM Y Blood is

3 2005/ 082343 PCT/ US2005/ 005901 F
drawn ﬁ%{ffﬁ@ 8&{9 %)1)".)’3.1 VPGX anest %g(ug@d animals and sera is collected and
frozen until time of cytokine measurements. 1L-1 B, TNF-0, and IL-6 concentrations are
determined by ELISA using commercial kits (R&D Systems, Minneapolis MN)

according to the manufacturer’s instructions.

Example 21
Inhibition of SSAO enzyme activity by compounds of formula X
[00285] Various compounds embraced by formula X were evaluated by the
radiolabeled benzylamine procedure in Example 4. The results are shown below in Table
L. Compounds LJP 1379 and LJP 1383 (both in Table I) are irreversible inhibitors of
SSAO enzyme activity.
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NNMM44. 0000000 0OOOOOOOWC Md *-

N M dd-d-dN (I I 1 I I IR I Ao N A I I N R B
wOoi2005i0823431; ; ; 11, x! 11, ,,11 11,.. ;511 ~i;.; PETN¥2005/005901

2005/ 082343 PCT/ US2005/ 005901 Exanpl e 22 Inhibition

of SSAO enzyne activityﬁbx ﬁo ounds of fornula |11

[ 002861 Vari ous conpou ced by formula 111 (see

ExanplighiBilior b SS %HzBJn% AtiviePby E&ﬁpéﬁ%zptojg}fd'rﬁ%wfﬂ these

conpounds) were eval dated by t'he rad
[0028&énzyl éfﬁmspﬁmpem@mbmacﬁd&uﬁbﬁnma IIIt(eeerE&mh;ﬂsSBz{rﬁi

T || t hat, f
S TN T
benzﬂ&ﬁin%lp%b%dﬂxfe iRE%am EI& RlBhe REAPRE AN HEB nTable II. (Note

respectively, to the site of attachnent o
that fereiiasi padtequlastsubset of mmmmud@oﬁ foGontadiin mmsﬂﬁms of]]{agtﬂrﬁ Ris

are e hod B rdsbAVE oo ot Sk tebnaSios e Chrptunisr

moledudd. )n@odngoluhd 1RE 2 364 BraBleANs)an 3By Hb}épnﬁb%p
R14)nla?jﬂ ljR13 % i nhi bI@;I on jI\i(SCSO erarrp 1e [ &ﬁs&égwmy
Exanple 3J) 1367 I11-1 1CH2HF24 140211121

CH2 F H1.83 1368 111-3Ta]bleCh|2 HOw 0.5

In vitro biological data for compounds of formula III

Ri2
Ri3 R4 —
N ) n3b
H
LJP # Cmpd # n3b R14 R]z R13 % inhibition IC50
(Example : (M)
31 or
Example
3J)
1367 -1 1 CH; |H F 24
1402 III-2 11 CH, |F H 1.83
1368 II1-3 1 CH, |H OMe 0.5
1396 -4 1 CH, OMe H 2.1
1427 III-5 1 CH2 | OMe OMe 50 (9 uM)
1398 II1-6 2 0) H F 61 (10 uM)
1395 II1-7 2 0] F H 56 (10 uM)
1401 IT1-8 2 0] H OMe 74 (10 uM)
1404 111-9 2 O OMe H 63 (10 uM)
1397 I1I-10 2 0) OMe OMe 54 (9 uM)

pa-958577 137




1396 111-4 1 CH2 OV H 2.1 1427 111-5 1 CH2 Owve Owe
50 (9 AM 1398 111-6 2 0O HF 61 (10M 1395 111-7 2 O
weo 200588234300 1401 111-8 2 0 HOw 74 (10 M PaC2@42005/005901
111-9 2 O Owe H 63 (160 AM 1397 111-10 2 O Ove Owe 54
(9 /12M pa-958577 137 WD 2005/ 082343
PCT/ US2005/ 005901 Exanple 23 Sel ectivity of SSAO
inhibitors for SSAO over MAO A and MAO B [00287]
Usi ng the protocol as qégllne in Exanple 5, data for
the inhibition of OB (1C50 values, in
mcr geng resul ts
are ?%gévcﬁhpﬁ%r fn?ziBzz%F].‘)( Sﬁggﬁl'abl eﬂl%f(gr %’R{:MA&%
[00287¢ent | tUssg tic proopaas dstlind®id BXAnple 15) Bath383the inibilidR 6

and P.14Q7: see, Table. Il d. Exanpl.es 31 and 3J for
MAG; fjn h&\@ﬁb-gﬂ%fm@s&%mﬁm@& rf%cgntrmwm%s&en@@wn ddhe

115 BreCd 3
eGSR SES 85 RATTYE A9 b
LIP 13B%H0P 1486) arr@ LIP1BEE; sebd%leﬂ @00 Ex 218531 2003 P2 @Rk identity

83 0 O 1406 >1000 >1000, 1407 >1000 >1000
of cof By Bk s iR B sBiipRonds fogoringupf o8 damnla Bt s,
pat ent applications and published patent applications
referred to herein by an identifying citation are
hereby incorporated herkable By reference in their
entirety. [00289 elecifvitshaflig® Cdrapdwndegoi ng i nventi on
has been described in some detail by

LJP# MAO-A (ICs, MAO-B (ICs,
pM) pM)
1368 >1000 >1000
1379 >1200 >1200
1383 >1300 >1300
1406 >1000 - >1000
1407 >1000 >1000
. [00288] The disclosures of all publications, patents, patent applications and

published patent applications referred to herein by an identifying citation are hereby

incorporated herein by reference in their entirety.

[00289] .  Although the foregoing invention has been described in some detail by .
way of illustration and example for purposes of clarity of understanding, it is apparent to ’
those skilled in the art that certain minor changes and modifications will be practiced.
Therefore, the description and examples should not be construed as limiting the scope of

the invention.
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way of illustration and exanple for purposes of
clarity of understanding, it is apparent to those
wekbdslszB43n t he art that certain mnor changesPamnas2005/005901

nodi fications will be practiced. Therefore, the
description and exanpl egy ghgyl d not be construed as
limting the scope of the Invention. pa-958577 138 WD
2005/ 082343 PCT/ US2005/ 005901 CLAIMS What is clained
I St s Qsition conprising a conpound of the
fm%tv{fﬁla éoHrjlﬁul aa Rl R2 NH2 n1 R6 wherein: Rl is
i ndependently chosen fromH, CL-C4 alkyl, d, F, or

1 CE3; nl is independently chosen fromO, 1, 2, and 3

© R PUIRSsHigEeietremtsing atvmsErund of thet O BoWBIgeh RS2 Of
formulas la, Ib, Ic, and 1d: OO R3IR31 I\- N R5 1
R4 R4 lalb R3 X \ RA a~N

Ry

n1

wherein:

R, is independently chosen from H, Ci-C4 alkyl, CL, F, or CF3;
nl is independently chosen from 0,1,2,and 3

R is independently chosen from the moieties of formulas Ia, Ib, Ic, and Id:

o]

Id
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R4 Ic Id pa-958577 139 WO 2005/ 082343
PCT/ US2005/ 005901 wherein R3 and R4 are i ndependently
wohosas2348om t he group consi sting of H Cl-C4 aCkgis2005/005901
C3-C8 cycloal kyl, -G-C1-C4 alkyl, d, F, -OH and
-CF3; R5 is independently chosen fromH, Cl-C4 al kyl,
C3-C8 cycloal kyl, C6-Cl4 aralkyl; R6 is Hwhen R2 is
wheraith ®s end Ru ara 1h®pef[cﬂ)ent]@zmh‘10bm frem dheF@oills comsiktipgrd EN QG YC, alkyl,
cho n fraom al kyl , -C10 aryl, Co6-Cl16
Cs- CSS‘E}’B &Y&erCaFyPlkYb&l(ﬁ,erH é’lnﬂyq:F%(M C9 het er oar yI

ttedd
Rs s fiflperiinty hosuPRbi I CHCI RS R oy T bl |
Rg is H]m]samj‘ m@hmsenfmmsia, tand Iarapt ReSulndepandemtly erogen from H F,

S tltut d ar I,di ubst it uted
CrCaglhyl by %wg Jargl, 5151 gtobeylyfhiefiy heteroaryl, and
C C'IQ\E‘I%%HR d hdt 1 RRER i substituted phenyl,
¥ 1unsubst I'tut gg%ﬁ/ ?@r ogry substituted heteroaryl,
mis 1mbap@sdmﬂ;llylchu$eacfrom6taaddar yl, and di substituted

. ter and. X and Y. are independently chosen from
Ro s RRESATEE B ap gl sb SoRERET bl Shonshdich
aryl, d1§9ﬁﬁf1§ed a4, urfs%éfﬁﬁt@é pB&1] hs)ﬁ%tﬁﬁt%@ phé}i}@ rﬁl)lllosﬁﬁétftﬁtﬁ(é phenyl,

hereof. 27 The conp03|t| on m wherein
dlSlleitim@d uvhdnylwvselbmte@lhetﬁmatrylhalbﬁtdmdlhateroa@gl ROALsubstiNkR
ein R9 and ROB are independently
heter°§¥lh@?§%wgé{n% erg?ré( 'sel ected from-Cl-C4 alkyl, F,
and O, -OH or -0- C1-C4 alkyl; R6 is independently
chosen fromF, Cl-C4 al kyl, C6-C10 aryl, C6-Cl6
X andsYjlgsq indepeadenihydhosenond aad §Fky| , C4- C9 het eroaryl ,

includ ng al?gte%%ﬁ%o PSS% ltEl& ‘iedorrpe% A losgfv\é{eS afd Hydrates, and all salts

thereof.

2. The composition of claim 1, wherein the compound is selected from the formula:
R4
Rgé\\ | NH, .
. ﬂ// R¢
9B L

wherein Roa and Rop are independently either hydrogen or are selected from -C;-Cy alkyl,
F, Cl, -OH, or -O- C;-C, alkyl;

Re is independently chosen from F, C;-Cy alkyl, C-Cyg aryl, C¢-Cy substituted aryl,
Ce-Ci4 aralkyl, C4-Cy heteroaryl, aﬁd Cs-Cy4 substituted heteroaryl; and

R, is independently H, Cl, F ér .—CF‘3.

3. The composition of claim 2, wherein Rg is independently -C,-Cy4 alkyl or F.
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Rl is independently H d, F or -CF3. 3. The
conposition of claim2, wherein R6 is independently
woews®42zaBkyl or F. pa-958577 140 WO 2005/ 082Bd8/US2005/005901
PCT/ US2005/ 005901 4. A nethod of treating a di sease
4. € QAUer'tlﬁ)'dQﬁ tl%gﬁﬂr%é SHsEdsk @ngnglﬂg Eaﬁﬁﬂétéﬁ Lﬁle?%nfeﬁflédll?&e.
amount of a composition C ound of clFaim
effective @nouifh ef aetrhpakitddn mhmr[mdg a Whﬁpcﬁinﬂ dflciaimi Isease is
i nflammati on, a di sease caused by inflammation, or a
di sease which causes inflammuation. 6. A conposition
c # :
5. qrﬁ@rh}_ﬁth%goiaclﬁ e%r elagelf'?ftl‘#caat %?eafsé) Slpiﬁﬂ%lﬂg}a{el% elgeélﬁ%gixt%?d by
inflanohaigen of a divetdeoviyclocsmseinghsiriatignof H, Cl-C4 aI kyl ,
C3-C8 cycloalkyl, -O0C-C4 alkyl, d, F, -OH and
-CF3; n2 is independently chosen fromO0, 1, 2;

6. inctyd) | ]%Cj)fgﬁlﬁ aI I
sol vat eikgcgﬁldéon%r at es flghgWi er e

met hod of treating a ﬂl ease conprl sing adm ni sterl ng
a therapeutically eff i vea aptNOf a conposition
conprising a corrpoun 5. 8. Nihe et hod of

claim7, wherein the |dise i nflammation, a

di sease caused by i nPRanfmatd , or a disease which
causes infl anmati of119. A cohpod tion conprising a
compound of the follow ng ggr mul a: pa-958577 141 WO
2005/ 082343 PCT/ US2005/ 005991 R14 NH R12 n3a n3b R13

wherein:

Rjo and Ry; are independently chosen from the group consisting of H, C;-Cy alkyl,
C3-Cg cycloalkyl, -O-C;-C, alkyl, Cl, F, -OH, and -CF3.;

n2 is independently chosen from 0,1,2;
| including all stereoisomers, all E/Z isomers, all solvates and hydrates, and all salts
thereof.

7. A method of treating a disease comprising administering a therapeutically

effective amount of a composition comprising a compound of claim 6.

8. The method of claim 7, wherein the disease is inflammation, a disease caused by

inflammation, or a disease which causes inflammation.

9. A composition comprising a compound of the following formula:

pa-958577 141



1l wherein: R12 and R13 are independently chosen
fromthe group consisting of H Cl1-C4 alkyl, C3-C8

woyalsmatdayl , -O Cl-C4 alkyl, O, F, -OH and - €EBUSED4/005901
i s independently chosen fromO, S, CH2; n3a and n3b
are independently chosen from1 or 2; including al
stereoi sonmers, all B/ Z i rs, all solvates and
hydrates, and_all salt theiNHf. 10. A net hod of

' i si admi ni stering a

unt of a conposition

8p 11. The nmet hod of

erein the disease is inflammtion, a

ki¥sed by inflanmation, or a disease which

causes ind ammation. 12. A conposition conprising a
conpound 013t he fol | owi ng formul a: 1 CF 3 R40 NH2
n4d 1V pa-958577 142 WD 2005/ 082343 / US2005/ 005901
where R40 and R41 are independently chosen fromthe
group consisting of H Cl1-C4 alkyl, C3-C8 cycloalkyl,
-OCl-A4 alkyl, d, F, -OH and -CF3; and n4 is

Whereglfdependently 0, 1, or 2; including all stereoisomers,
all E/Z isoners, all solvates and hydrates, and al

Ry, arsldR ; are ihbiegreadéntlyldhioséh fiexhhinslgrofip tomadtingon faH, di S€AsRYL,
conpri sj n(gégdm’ ni stering a ther aﬁeuti cally effective

- !

C3-Cogplaatyot O ictonplbsh (ldh -@8nd?d s¢Hy a compound of claim
Risis %%ﬂependently chosen from O, S, CHy;

n3a and n3b are independently chosen from 1 or 2;
including all stereoisomers, all E/Z isomers, all solvates and hydrates, and all salts

thereof.

10. A method of treating a disease comprising administering a therapeutically

effective amount of a composition comprising a compound of claim 9.

11. The method of claim 10, wherein the disease is inflammation, a disease caused by

inflammation, or a disease which causes inflammation.

12. A composition comprising a compound of the following formula:
R44
A
X CF
| 3
40 |

F AN

n4

R
NH,

pa-958577 142



14. The nmethod of claim 13, wherein the disease is
i nfl ammati on, a di sease caused by inflammtion, or a
wdi2zesaszs4hi ch causes i nflammation. 15. A conp®eTmiSems/005901
conprising a conmpound of the following formula: O R22
wher¢-RIN 43¢ FR2 3re infidpefitntly dR3denMronMgy ¢ ﬂ%% f
C indggﬁ%ﬁlently chosenyfromthe gro 8‘%0%‘2?%%. g.}gfce‘ﬁ,:“alkyl’
Coge k$-Ci-Caalky QyR) -8 leptl -CFgy@t- C4 al kyl, O, F,
4ist - ;g5 is independently 0, 1, or 2; and R23
e %‘*55?%@5%1 ngglﬁtof?ﬂ H or C1-C8 alkyl: including all
including i stiese0igdbfers, all E/Ef B et A 81y afek lind H@%@Sﬂf%
ih ydrates, and all salts ther egfa. 821- 888 ’ q\/‘%lts
“1¢%005/ 082343 PCT/ US2005/ 005901 16. A net hod of
treating a di sease conprising admnistering a
therapeutically effective anount of a conposition
13.  conpeihsil of traatiyedivade 65mplighshdBinitdrind & f
ff tcI aim 16, wherein_ the di _sgasegrihs Iinr11f l%%ﬁ?}@ﬁfeﬂ@&ll@
eliectiic aplount o4 cupPesition; gempaitinets wmpound af dlagmdge whi ch
causes inflammation. 18. A conposition conprising a
conpound of the following formula: R36 OH R1 K31
14.  R3he RBI10N AR Lim 1l 3; néheirRBE dRBBseMk in NG 8 7D g_d?s%gse%%z?ed by
inflanth & n%?)(indent Ihy chosen fromthe group consisting o
TEpatiey, FRaGE Whichapsesinidargmptign., - O C1-C4 al kyl, O,
F, -OH, and -CF3;

15. A composition comprising a compound of the following formula:

where Ry; and Ry, are independently chosen from the group consisting of H, C;-C; alkyl,
Cs-Cs cycloalkyl, -O-C-Cy alkyl, C1, F, -OH, and —CFs;;

nS is independently 0,1,o0r2;

and Ry; is independently H or C;-Cg alkyl;

including all stereoisomers, all B/Z isomers, all solvates and hydrates, and all salts

thereof.
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né is independently 0, 1, 2, or 3; and R31, R32, R33,
R34, and R35 are independently chosen fromthe group
woanmsistisng of H, ClL-C4 al kyl, C3-C8 cycl oal kpCT/uamms/005901

C6- C14 aral kyl; including all stereoisomers, all E/Z
: I
6. | MBI gl N8k AP MR, kil

effectactimmistt of | & ngmpoditier epeprisicgh tympafddedtdaia Brount of a
conposition conprising a conpound of claim18. 20. The
met hod of claim 19, wherein the disease is
[ ETane=)e GRS %h% ARt

7. d?iﬂgase \/\%%alglagﬁszg%?ﬁ?l ang%s?% mg conp a{&glg? 5P 8?‘1“56(1 by

inflangatper, o Agiseaaseovipcucahsed inflagmfatiohowi ng f or nul a:
pa- 958577 144 WO 2005/ 082343 PCT/ US2005/ 005901 R73
R74 - Y n7 RfT1 NH2 R72 VIl wherein R71 and R72 are

Ok T

-OH, and CFS R73 |s |ndep dent] y chosen fromO, S,
cH2, R : . ?31y @senRggom 1, 2, and
3; R74 is gpendent|ly choden fro e noi g % s of.
fornul ag b R75
R76 ~R79 dependent 'y

chosen f Nefj-H h\ a, F and
- CF3; R76és |ndependently chosen from RC1 (07!

al kyl ; 35

VI

where R3s and Ry are independently chosen from the group consisting of H, C;-C; alkyl,
C5-Cg cycloalkyl, -O-Cy-Cy alkyl, Cl, F, -OH, and —CF3;

n6 is independently 0, 1, 2, or 3;

and Rs1, Ray, Ras, Rag, and Rss are independently chosen from the group consisting of H,
C1-C4 alkyl, C3-Cs cycloalkyl, and Cg-C)4 aralkyl;

including all stereoisomers, all E/Z isomers, all solvates and hydrates, and all salts

- thereof.

19. A method of treating a disease comprising administering a therapeutically

effective amount of a composition comprising a compound of claim 18.

20. The method of claim 19, wherein the disease is inflammation, a disease caused by

inflammation, or a disease which causes inflammation.

21. A composition comprising a compound of the following formula:
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n7 i s independently chosen fromO, 1, and 2; and R79

i s independently chosen from unsubstituted aryl,
weoeubwstostads ed aryl, nonosubstituted aryl, di subsriusaosdosool

aryl ,unsubstituted phenyl, substituted phenyl,

nonosubsti tuted phenyl, dlgubstltuted phenyl ,

unsubstituted heter Ret er oar yl,
monosubstituted g roanyl, d7 di gubsti t ut ed
heteroaryl; pa-9585(7 143 WO 2005/ 0{¢343

PCT/ US2005/ 005901 i jng all st er €oi soners, al

E/Z isoners, all solvates’and hydrates, aggrall salts

thereof. 22. The conpound of claim 21, wherein R74 is
hereth RY, ARCR Ao
e TR e R SRS oL PSP AT Ve BHERI T

Cy allpﬂ,e@eng cwin@hlkﬁe-&rﬂbﬂwﬂqdm:sl? OHRMA -aTe; | ndependent | y
sen,fro consisting of H F, O, -0OH
Ry isip endently e mh SchHey€ CHOAT ’kyl, and - O Cl- C4

n7 is ﬁ\ﬂdléﬁeh)ﬂ chd@eﬁTFrB od 20f,d §€ating a di sease conpri si ng
adm ni sterl ng a therapeutically effective. amunt of

R4 isandapepdasitlyicbpsendigm itsi mgietecaifonds Vllac VAILOVIL, addVIId
The met hod of claim 23, wherein the disease is
i nflammati on, a di sease caused by inflammtion, or a
di sease whi ch causes inflammtion. 25. A conposition
CONpPRI st gﬁpound of e followwng formula: N NN
R89 n8 80 0 VI {n R80 is independently
chosen fromthe group consi sfing of H Cl-C4 al kyl,
C3-C8 cIoaIkyI g@g C6- C14 aral kyl, C4-C9
heteroaryl C6- C16 su |tute$ aryl, —and C5-Cl4
substi t ut ed heteroaryl; X is independently chosen from
the group consisting of H NH2, F, d, Cl1-C4 al kyl,
C3-C8 cycl oal kyl, C6-C10 aryl, C6-Cl4 aral kyl, C4-C9
het eroaryl, C6-Cl6 substituted aryl, and C5-Cl4
substituted heteroaryl;

R7e
/ ;{MR”
. m7

Vilc Vild

wherein Rys is independently chosen from H, C;-Cy4 alkyl, C7-C, aralkyl, Cl, F, and —CF3;
Ry is independently chosen from H, C;-Cy alkyl;

m7 is independently chosen from 0, 1, and 2; and

Ry79 is independently chosen from unsubstituted aryl, substituted aryl, monosubstituted
aryl, disubstituted aryl,unsubstituted phenyl, substituted phenyl, monosubstituted phenyl,
disubstituted phenyl, unsubstituted heteroaryl, substituted heteroaryl, monosubstituted

| heteroaryl, and disubstituted heteroaryl;
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R89 is independently chosen fromunsubstituted aryl,

substituted aryl, nonosubstituted aryl, disubstituted
wanyisosesasubst i t ut ed phenyl, substituted phenyPCT/US2005/005901

nonosubsti tuted phenyl, pa-958577 146 WD 2005/ 082343

nct FETRYSEORLARAE 0N 5 9Tl ISR BoHERY) L

theredfet er oaryl, and di substituted heter oaryl; and n8 is
independently chosen fromO, 1, 2, and 3; i ncl udi ng
all stereoisoners, all E/Z isoners, aII solvates and

h I r it
2. DA oS A, 22N IS AT A TS BRIRGA S,
substgutbd pheny, eﬂonqshlwmydted pdigs Wh slisubsiiteidd pReml] anddhe substituents
dlsubétltaged ghen and the substituents on R89 are

on R7p figdpeshg ﬂ%%lefﬁomﬂmrpﬁg CORSEIPE O6 s IFs ClLnTo1-CHy,
C,-Chalk Cgéli, e C3-C8 cycl oal kyl, and
A §9C%M- ggx:% §§¥(54%e %Pﬁ% treating a disease
conpr|3|ng adn1n|ster|ng a therapeutically effective
anpu Jtion conprising.a conpound of claim
N e AR AR R LT A
effectivefadnfyiRbf Q&mﬁosﬁﬁ%&r@%ﬁa&%oungyfl BBfi on, or a

di sease whi ch causes | conp03|t|on
conprising a conpound of the following formula: 0 R94

I R9L1 n .R9 3 X wherein RO1 is

i ?88 B%eﬂ%"edn‘ff %1?333 éévr%‘ef% Segqs £ieny @gliseass qaused by

1nﬂan@atf5h7o§&lbi%édsbwlﬁ‘ﬁ1 cadd 1nﬂ§§1rf§@13 nonosubstituted aryl,
C6- C17 di substituted aryl, -Cl17 trisubstituted aryl,

C6- Cl14 aral kyl, C4-C9 unsubstltut ed heteroaryl, and

25, Aq‘%mﬁ%élt%?l%?nﬁa&n%’%%da?eﬁéa%&g??%g R L

VI

wherein Rgo is independently chosen from the group consisting of H, C‘I-C4 alkyl,

C5-Cg cycloalkyl, C¢-Cg aryl, C¢-Cyy4 aralkyl, C4-Co heteroaryl, C¢-Cy¢ substituted aryl,
and Cs-Cy4 substituted heteroaryl;

X 1s independently chosen from the group consisting of H, NH,, F, Cl, C;-Cy alkyl,
C3-Cs cycloalkyl, C5-C10 aryl, C¢-Cy4 aralkyl, C4-Cy heteroaryl, C4-Ci¢ substituted aryl,
and Cs-Cy4 substituted heteroaryl;

Rgy is independently chosen from unsubstituted aryl, substituted aryl, monosubstituted
aryl, disubstituted aryl, unsubstituted phenyl, substituted phenyl, monosubstituted phenyl,
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R93 is independently chosen fromH, F, Cl-C4 al kyl,
C3-C8 cycl oal kyl, C7-Cl4 aral kyl, C6-C10

wansosseiss ut ed aryl, C6-CLl7 substituted aryl; ROF/UAD@®S/005901
RO5 are independently chosen fromH, Cl1-C4 al kyl,

di 0 : a: 05 3
G aus bl o e SRR A GRS
heteredipk end flisobstitutedibetgroaiyic] udi ng al | stereoi soners, all

and El Z i soners, all solvates and hydrates, and all salts
thereof. 30. The conposition of claim?29, wherein ROl

n8 is irleh&iR gienRt bst ] .ed phenyl, substituted
_ %heir)] I ,Hﬁ%nosullkl)grtoﬁ](z’tqég’ é|é)‘—E1d(;§riyl , disubstituted phenyl,
inclugipg eH istoudpdsonens, etl FsBesophers, adindlvabs and by tiatdsemidsal Pets
thereci)afndependent ly chosen from-F, -d, -CF3, -OH, -C1-C4
Tkyl, and -OCl-C4 alkyl. 31. The conposition of
claim 29, wherein RO1 is independently C4-C9
unsubstituted heteroaryl. 32. The conposition of
26. Topspmpogtiompielai2RoghdreiniRasspesdestitdtyd phassrubstRmed
al kyl . 33...The.co sition of claim 29,
phenyHloncsb il Bivh i R B et Bpswbsabipaiacon Rog are
indepeddeyttly cBeében Togh €10 BROS ddnQfti aj 9 \M?fa{ epn h S
pi ndepBéndentI chosen frorgnﬁElﬁéa%fd?H’ 1&;@_1(23496)1;', ky1* éﬁ%ﬁ?’?{e
Cs-Cocyrivakkivt. iapd -@fCi1cCatlkr20, wherein R95 i s i ndependent |y
chosen fromH and Cl1-C4 alkyl. 36. The conposition of
claim?29, wherein n9 is 1. 37. The conposition of

27.  clhainmhda of aogities digeade 60APAHRS a@hidt P& id oL 1R DGk
formula: _pa-958577 148 %920%5/ B i RRbically
effective-Amagnhefsy eummstionpogprising a compound of claim 25.

28.  The method of claim 27, wherein the disease is inflammation, a disease caused by

mnflammation, or a disease which causes inflammation.

29. A composition comprising a compound of the following formula:

.
N
R91/@EII\I/“\( “Ros
Rg2 Ro3
IX

wherein Ro; is independently chosen from Cs-Cio unsubstituted aryl, C¢-Cy7 substituted
aryl, C¢-C17 monosubstituted aryl, C4-Cy7 disubstituted aryl, Cs-Cy7 trisubstituted aryl,
Ce-Cy4 aralkyl, C4-Co unsubstituted heterparyl, and C4-Cis substituted heteroaryl;

Ro, is independently chosen from H, C;-Cy alkyl, C3-Cs cycloalkyl, C7-Cy4 aralkyl;

Ros 1s independently chosen from H, F, C;-Cy4 alkyl, C3-Cs cycloalkyl, C7-Cy4 aralkyl,
Cs-C,o unsubstituted aryl, C-C;; substituted aryl;

Ros4 and Rys are independently chosen from H, C;-C; alkyl, C3-Cs cycloalkyl, C7-C14
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Ar/HetAr NNHIX-a 2 n9a O where Ar/HetAr is
i ndependently selected from substituted aryl,
wansosseiss ut ed aryl, substituted hetereoaryl, Panas2005/005901
unsubstituted heteroaryl; n9a is independently 0 or 1;
zuﬂkﬁp@KR96 is independently selected fromH, F, and
-C8 alkyl. 38. The conposition of claim?29
n9 lsm@n@ntﬂﬁgd@semﬁpﬁuhdmbz, the fol |l owi ng for rrul a O R91

1nclu($fr5% %]11 tsﬁgeo\&]spgl @gﬁﬁ it %eggé}l sahvgt}%ggggy ? eafsalts

theresfnosubstituted aryl, disubstituted aryl,
unsubstituted heteroaryl, substituted het er oar yl; and
RI92 is independently chosen fromthe group of

30. THESRU0REh B b 26 Suptef i RsindeaoneF o ied i
substit@tedphel, ﬁlﬁtﬁwsﬂfsﬁtth@@ﬂ%ilyf Aigibaithel "pﬁ@ﬁ(ﬁr &pt)‘ﬂéhlgs‘tlﬂﬁcd phenyl,
tetrahydropyrrole ring or 2,5-di hydropyrrole ring,

and thssubgiHaents are drdsgendensly chiagﬁn’fmm -Het@r ¢Jas yOHy iGieCs ARy, and
-O-C _awmnpo& tion of claim38 conprising the conpound:

H)r-'~ O pa-958577 149 WO 2005/ 082343
PCT/ US2005/ 005901 '
31. The composition of claim 29, wherein Ry is independently C4-Co unsubstituted
heteroaryl.

32. The composition of claim 29, wherein Ry, is independently chosen from H and
C;-Cy alkyl. '

33. The composition of claim 29, wherein Ry; is independently chosen from H and
C1-C4 alkyl.

34.  The composmon of claim 29, wherein Ry, is independently chosen from H and
Ci-C4 alkyl.

35. The composition of claim 29, wherein Rys is independently chosen from H and
Cl-C4 alkyl.

36.  The composition of claim 29, wherein n9 is 1.

37.  The composition of claim 29 comprising a compound of the following formula:
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40. A nethod of treating a disease conpri sing

adm nistering a therapeutically effective anount of a
woan@Ees24d on conpri sing a conpound of cl ai m 39PC#1S2008805901

nmet hod of claim40, wherein the disease is ,

i nflammati on, a di seaRg caused by inflammtion, or a

di sease ich cHuses | nflammtion. 42. A conposition

coggmk%idﬁg’%\po he fol Idwhng formula: O

R1 0 /nR103 10 H'MEO R101 R104 X wherein R100

'S independently clposen from C6- C10 unsubsti tuted

-Cl7 substituted aryl, C6-Cl4 aral kyl, C4-C9

Whef%&@iﬁw is indsgendendy selegtbd franrbuﬁétitﬁlbﬂ asyibahsubstitackd aryl

subst%%&@@c@ﬁr é&ryl aﬁé} bégfugei%ﬁ%? r}g%g a 1%@}36%@%%&@ (l)_| @71 ,@p,ql Rog
is indegealléntly; se%te@ feora Il IF, afbe Y ag@,pst ituted aryl; R102 is

i ndependently chosen fromH, F Cl-C4 al kyl, C3-C8
cycl oal kyl, C7-Cl4 aral kyl, C6-C10 aryl 06 C17

38. Sylst ni and .R104 are ntly
c hos egﬁlp %%%)ﬂgy%img& gﬁnﬁws:m%% g SM%@F‘R 5?% oving fermula:
aral kyl g C6-C 10 aryl, C6-C 17 substituted aryl; nl0
Is inde endently chosen fromO and 1; and mO is

/n{pen entl yyphosen from O and 1; including all
RgySt er

I SO s, all E/Z isoners, aI | solvates and
hydreﬁt es, and all salts thereof. 43. The conposi tion
of cRgim42 wherein R100 is i ndependently phenyl,

4- Me- phenyl , 2- Fl¥fenyl, 3-F-phenyl, 4-F-phenyl,
3- CF3-phenyI, 4- CF3- phenyl, 2- F- 3- CF3-phenyI, 2-
F- 4- CF3- phenyl , 2-F-5-CF3-phenyl, 3,5-di-CF3-phenyl,

Whereﬁt 11‘591 4s ﬁH@p@iﬂl@ﬂt‘H cho’%eﬂ:fr@mqfﬁé” grleB%}iélstl % 5t 1%13%5%1 chF:c? Q%/
F- 3- CF3- phenyl , 2-pyridyl, 3-pyrid ? (.Ii
mono%lbgﬂm‘g:d aﬁX,lr qilg\}bstmﬁql 58 anbsﬁmta&h@@f)&/yﬂl&ﬂ&tﬂuted heteroaryl;

and PCT/ US2005/ 005901

Rg; is independently chosen from the group of consisting of H, -C;-C; alkyl, C5-Cs
cycloalkyl, and Ce-C)4 aralkyl; or
Ro; and Ry, together with the atoms to which they are bonded form a tetrahydropyridine

tetrahydropyrrole ring or 2,5-dihydropyrrole ring, optionally fused to an aryl or

hetereoaryl ring.

39.  The composition of claim 38 comprising the compound:

{10
N \”/\NHZ

0
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44. The conposition of claim42, wherein R101 is
i ndependently H, -OH, or Cl1-C4 alkyl. 45. The
Woamsﬂ]s'214is on of cl ai m 42, wherein R102 is i ndepem/d]smolwoswl

H \F 46. The c tlo of ¢
0. 425 Mg reﬁ%reﬁi% 3 Sease SHERER "i‘%ﬁu{%§ era%‘%‘ﬁl%lf’ﬁg’
effecki© PMbunt@F al coaPosipivh ,coﬁ@ﬂimg a c@ﬂfp@bﬁd bf uaml 3@henyl
4-f1uorophenyl, or 4-nethyl phenyl. 47. The

conposn t| on of claim42, wherein R104 i s independently

. HorRElEYha o ﬂﬁ/ ’40n hé% b gisRlseli amg.tion?g Af¥dse caused by
uns ot yT" X Sh , or

ute uor o

mﬂaﬂm[mbhydrrahﬁgaabe whfbﬁ caﬁsd@&ﬁﬂmﬂn@fﬁoﬁreati ng a di sease
conprising admnistering a therapeutically effective
anmount of a conpositi on conprising a conpound of claim

. Eop Sy RS R g gl s

di sease whi ch causes ||Q1folzammt| on. pa-958577 151

R100 _R1o3
n10 N N
H m10 I

R101 R104
X

wherein Riqp is independently chosen from Cs-C;¢ unsubstituted aryl, C¢-C;7 substituted
aryl, Cs-C4 aralkyl, C4-Co unsubstituted heteroaryl, and C4-C; s substituted heteroaryl;
Rjo1 is independently chosen from H, -OH, C;-C,4 alkyl, -O-C,-C, alkyl, C5-Cg
cycloalkyl, C;-Cy4 aralkyl, Cs-Cyg aryl, Cs-C;7 substituted aryl;

Rz is independently chosen from H, F, C;-C; alkyl, C3-Cg cycloalkyl, C7-Cy4 aralkyl,
Cs-Cyg aryl, Cs-Cy7 substituted aryl;

Rj03 and R4 are independently chosen from H, C;-C4 alkyl, C3-Cs cycloalkyl, C7-Ci4
aralkyl, Cs-Cg aryl, C¢-C,7 substituted aryl;

nl0 is independently chosen from 0 and 1; and

m10 is independently chosen from 0 and 1;

including all stereoisomers, all E/Z isomers, all solvates and hydrates, and all salts

thereof,

43.  The composition of claim 42, wherein R;q is independently phenyl, 4-Me-phenyl,
2-F-phenyl, 3-F-phenyl, 4-F-phenyl, 3-CF3-phenyl, 4-CF3-phenyl, 2-F-3-CF;-phenyl, 2-
F-4-CFs-phenyl, 2-F-5-CF3-phenyl, 3,5-di-CF3-phenyl, 3-F-4-CFs-phenyl, 3-F-5-CF;-
phenyl, 4-F-2-CFs-phenyl, 4-F-3-CF3-phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, or 6-C1-3-
pyridyl.
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44, The composition of claim 42, wherein R;¢; is independently H, -OH, or C;-Cy
alkyl.

45.  The composition of claim 42, wherein R, is independently H, F, or C;-Cy alkyl.

46.  The composition of claim 42, wherein R, 3 is independently H, methyl, ethyl, n-
propyl, or isopropyl, benzyl, unsubstituted phenyl, 4-fluorophenyl, or 4-methylphenyl.

47.  The composition of claim 42, wherein Ry, is independently H, methyl, ethyl, n-
propyl, or isopropyl, benzyl, unsubstituted phenyl, 4-fluorophenyl, or 4-methylphenyl.

48. A method of treating a disease comprising administering a therapeutically

effective amount of a composition comprising a compound of claim 42.

49.  The method of claim 48, wherein the disease is inflammation, a disease caused by

inflammation, or a disease which causes inflammation.
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