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SUBSTI TUTED 8- HETEROARYL XANTHI NES Fi el d of the

I nvention The present invention relates to conpounds
wan@sphsasraceut i cal conpositions that are sel eRtCT/NVE82004/027133

ant agoni sts of adenosi ne regeptors (ARs). These

conmpounds and conpositions are useful as

phar maceutSUBSTEDETED 8-BECKUR OARY DX ANFHINENt i on The

al kyl xant hi ne t heophylline (conmpound A) a weak

non-sel ecti ve A adenosi ne antagoni st (See Linden, J.

et al, Cardiovasculagﬂgﬁgfggxgg%ﬁgHrines, eds. G

Bur nstock, et al, 1998, = usef ul

Thepepsat irveatidryrelaés tb Rempoeaisrard phafm s titivah corioowiticas that are

.its use is_associated with unpl easant side effects, .
selective RGNSt AS ArmASRATIEE HOREk ARS) nl P EPRP{Es gnd cygpositions are

& Lhgapinelldi ne as a bronchodilator, for relief of
useful ag?t ﬁﬂn'%lc Lﬁas I
i.e

een suppl anted by drugs of other classes,
., selective b2-adrenergic agonists,

corticosteroids, d recegtk |.eukot ri ene antagoni sts.
These conpounds a|§%$ﬁgwg4%j§%§§$¥%¥= thus, the

Ry ﬁkﬂ&ﬂ@tﬁfne%e@h?ﬂ‘i%@ REBHIJuRE IA) e shkuneltiveduced
side effects is still desirable. It has been
recogni zed that theophylline and its closely rel ated
anal ogue caffeine blogk en oge@ous adenosi ne acting as
a local nmodul ator of adenosi eé%ggpptors in the brain
and ot her organs at therape 'N [Ty useful doses.
Adenosi ne activates fofr s@btypes of G protein-coupl ed
adenosi ne receptors (ARs),cA \ Enprofylline, (conpound
B), is another exanple of a xanthine H Bthat has been
reported to bl ock adenosi nepyreceptors and is used to
treat asthma. However, this conmpound only weakly
e R R R e M
Burnstosk) @ef.i 1998age heX) meusafitl dpoapestisallyrfor the éfeatmdng of asthma. However,
o e i BREEAS  BE o i B B S rcent vear,
the use b@HMMIitd B dBroseHRERANWE, bl s FTekthMATR BeRA 8BbRed by drugs of
and it has been proposed t hat ant agoni sts sel ective
other clgsses, t.lni, seletibieyfoerdrrmgraiagonists epiticastergids, ard recently leukotriene
antago g §'r Setgg Egrtnl 1\1/&@ %&béiavégﬁ?taggr%lf{ﬂuittﬂg de\Lelc?ﬁméth of a theophylline-

a ev.
like drug with reduced side effects is still desirable.

It has been recognized that theophylline and its closely related analogue caffeine block
endogenous adenosine acting as a local modulator of adenosine receptors in the brain and other
organs at therapeutically useful doses. Adenosine activates four subtypes of G protein-coupled

adenosine receptors (ARS), A1/Axa/Azp/As. Enprofylline, (compound B), is another example of

a xanthine
? H
H. N
N
4]\ | )—H
07N N
(CHg)oCH3
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381-402; and Robeva, A. S., et al, DrugDev. Res . 1996,
39, 243-252). Enprofylline has a reported value of 7
workdoaneisis somewhat sel ective in binding to huPenUSERS4/027133
(See Robeva, A S., et al, DnugDev. Res . 1996, 39,
243-252 and Li nden J., et al, Mol. Pharmacol . 1999,

08 haé Ber’ &%bnedﬁ%l@dl@A?B)%Eﬁ@s‘iﬁjrebépt@@ BRd Faskd €Lirtd asthma.
such as the BR line of canine mastocytoma cells, .which

HowevegiBisompeurdonlysyseklyi tipekstAuy Apx anshys AdrgosiBg reseptars. It bas also

B Y TN
antagonf3ts, are tisedl, fot Hifipraving iledin sdBABity4f8 a paddnt307) . A ARs
PR e e RO

t
human A%%E%o?%l\%t aﬁasiﬂ‘gisg)tgﬁlg ; %%bél Stfsfi@c g‘rﬁ]{% ?ﬁ@tstsgl%%t‘r?\%‘ﬁof ?H,Js Qfbtype may
have poteintialTuse nslsntidsthnesiciagerttQ 9 ee f@gktilsmvl 8) et al., Pharmacol. Rev 1997, 49,

3014035 KOS DU Yool Shdng(ee BT i Bk s

reportec?l@dvd(h!lé%@ ﬂﬁ(‘ffn@% Qﬁné&%élé@tﬁ%ﬁﬁ Bﬁfdn%(ib'hhﬁiaha&z (A¥ee (See
trohneier, GR, et al, J. Che 5

Robeva2$§7 280ADrugNBen Bei ntI%c 89, @3&512@@1@ IledeAR% ﬁaé Moféo"harmacol

1999, 5%3%5'3{ lggp(oéégs B%]gr Sehilggelél 1?1 881?1: grgalgg?e%lp,( ug}ﬁ:? lgr Itéﬂ 1inf' of canine

mastocyt&gy b@lso’(zvhloﬁl peaﬁ?'t@66 Yespdns'fble f@td germémcu‘eé Caﬂ’hmbﬂizatlon and
1999, 276, C3 ) Recent | L| nden

degramubaion (SHA BRI Aol M’ﬂéﬁplalqg?gmﬁbr%épﬁ@fand Forsyth,
c a phar. i gal 2+t

P c caSRRDRRSERSTRCRY) | 530 ROTRIPLPCS .

particip£i e dglayati@Rasicas fiq@n ﬁpﬁﬂn MGt ypastselle cOthee fimictibiessassociated

e available faor th an A3 ARs, only few

with thes%ﬁe%?\la?ﬁet%Sﬁ?f&%rﬁ’if §%1§gramh ERNCSEPTFHOR SR NEQYaf-e¢f al., Trends

Neurosd§ Mg, f@r13t I@Zeﬁ&ﬁ el {a0 Uepe-ﬁhgﬁtexfa%(ﬁ}atlén CRRINIRYIN B INGRY ., J
exi'sts for ¢ oun s are sel ective receptor ’

Pharmaaok &goriiist. sl99$tﬁﬁfaﬁ%-@53); el flmdeptretoon fFow 1pﬂeﬁmaﬂ1t:p1theha (See

SR SRR T,
ARs had AYEBENQBpRfeAUD G%uﬁt&ﬂﬂ&%é'&rﬁ%a& H |cé‘11§ eﬂpré’kﬁi@l@@]!éd?cysuc

R is hydrogen, (C -C)alkyl, hal o*%c Q) al kg
fibrosis yrahkueryegulator. ((S;ee. Clanay. Wy al.Rdma, Fiweiofh 1899, 276 C361-C369.)

B S0 P 1
compounéls My sHaeahdentiC4T cofapabikighs thal 454 séle Ve ah R O8i¥S lof A,f &derCsine

o) het erocycl &(C -Q al kyl -, (C6-Co)aryl,
receptors)(ARs) Y ( ) Y ( yary

Although adenosine receptor subtype-selective probes are available for the Aj, Asa, and
As ARs, only few selective antagonists and no selective agonists are known for the A,p receptor.

Therefore, a continuing need exists for compounds that are selective A,p receptor antagonists.

Summary of the Invention

The present invention provides compounds that act as antagonists of A, adenosine

receptors. Accordingly, the present invention provides a compound of formula I:
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(C -Co)aryl(C -Qalkyl- (C.Co)heteroaryl, or (C-C
o) heteroaryl (C -Qal kyl-; Xis a 5-10 nenber

whedosooEns/l ring having one nitrogen atom and PCT/US2004/027133

optionally interrupted by 1,32, or 3 non-peroxi de oxy
(-O), thio (-S), sulfinyl ( SO) sul fonyl (-S(O -)
or am ne -N(R9)- groups; OR3, - SR3, halo,
-S(O -NR R5, -NR R5, Rbr - ng het erocycl e wherein the
heterocycle is optionally sjibs pazed with 1, 2, 3, or
4 substituents i ndeper@égrt,\j Nel ted from hal 0,
cyano, nitro, - , -SR, C -0 Ryl (C Co)aryl,
-Q(C-C)aryl, hydroxy(C C)alkyl RRN(C-C)aIkyI,
han(C Qalkyl, -NRR IO , and -C(O NR

R ; each Z1l is |ndependentl (C - C) aI kyl, (C-C
\@;1 (C -C)al kynyl, -CRG, - SR6, halo RQC

R R NC - )aIkyI hal o(C -C)al kyl, -NR RS,

R N(C IC)s;alhyldyrbgen €LY ek, Booidh-Grialky @)(&Ralksnylm (1Cs- Cs)alkynyl

Yar vt e e e el o R Cablient,

é%MFggm@ﬁ@@f(mhfc%ai@k@' qeéle@%wgaiﬁyﬁiﬁ(cs@s)cyelo@lmmoéﬂéyl-

ar e i ndependent

)(&Eedbfteromle 511@19%911003/%6(% sl (Co )a@Yl
e o R G S N e SR T SRRt O

.C)h ?:X QSIC@ 5-}10lr|@eml§e€het@r@)ﬁ&|hgf hmgm@ cﬁl(elﬁiltr@eﬂlakyh and eINRmally
ar a . - .
)lﬁ'@lﬂélpﬁéﬁ’yyl)l 2(y@ 3 @%P@P@ﬁ%é?ﬁf] fﬂ-} %})z{rws&,%nﬁts%, sulfonyl

-C(ONR RS, or -S(O -NR
I'é}%(;%)&ﬂaang g@g%rgt%ér V\ntp the atons to which they _
are atZ acHoR’, f8RMhals a’B(ﬁﬂt-IéH R IﬁB}R i, et (G- Clo)heterocycle wherein
nono-., bicyclic-

gﬂe %tetg{oac‘gceleﬁ olglrongl’ly Wbﬁé u&etdo\ﬁjéh im@r 88{ Bﬁ)ﬁi J[u)?gts cYep gdently
CQRUREIST RS hdlo, @yang’mﬁb %I%t esx@@ag Fges)anz Q@?edmﬁa[r@lmomé -Cyo)aryl,

non- per oxi de ox ((Ei . i
sluMdfr@WCI CoBlkg). ZR"B NGl oD} C by INRIRSGC(OIR?, -COOR',

r fing is optionally substltuted with 1 2,
%_ed@)@ tituents independently selected from hal o,

CYANO. e et o g MY -0
| ?I{_&' b, Rﬁd(tF B&leky@(@ﬁ\r(cl-@%%l ham@blngg)\@(m{yg 1§XR,7R§<1
(szgN(Ct-ms)all(yl SCIQ)Rs, u+@@r9R9 and C(O)NR7R§ d

R? is (C;-Cyp)alkyl, (C3-Cg)alkenyl, (C3-Cg)alkynyl, (C4-Cio)aryl,
(Cs-C1o)aryl(C;-Cg)alkyl-, (Cs.Cig)heteroaryl, (Cs.Cig)heteroaryl(Cy-Cg)alkyl-, -C(O)RS,
or -C(O)NR'R?;

R* and R’ are independently hydrogen, (C;-Cg)alkyl, (C3-Cg)alkenyl,
(C3-Cylalkynyl, (C1.Cg)alkoxy, (C3-Cg)cycloalkyl, (C3-Cg)cycloalkyl(Cq-Cg)alkyl-,
(Cs-Cig)polycycloalkyl, (Cs-Cis)polycycloalkyl(Ci-Cg)alkyl-, (C3.Cig)heterocycle,
(C3.Cip)heterocycle(C1-Cgalkyl-, -NRRE, (Cs.Cio)aryl, (Cs-Cio)aryl(Ci-Cg)alkyl-,
(Cs.Cio)heteroaryl, (Cs.Cyo)heteroaryl(C -Cg)alkyl-, -(C2-C4-Y)q-(CHz)o-4-X', -C(O)R®,
-CO,R%,-C(O)NR'R®, or -S(0),-NR'R?; or R* and R’ together with the atoms to which

they are attached form a saturated or partially unsaturated, mono-, bicyclic- or aromatic

ring having 3, 4, 5, 6, 7, or 8, ring atoms and optionally comprising 1, 2, 3, or 4
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(-SO), sulfonyl (-S(O -) and amine -N(R9)-; wherein
the al kyl, al kenyl, cycl oal kyl, al kynyl, aryl,

whedwsnorsysel e, or heteroaryl groups of Rl, R2, PR3I/URMD04/027133

and R5 groups are optional |y substituted with one or
nore substituents independently selected from hal o,

Bétaﬁ»@t,onm seledted-frdm non-BRoxide Cay G),ahipl (;S- ),@@Iﬁnyt(}ﬁ&y sulfonyl

h rOXY( d C )al kﬁl; .R RN(ng 8,%%%%1{; Rlﬁng% oé&?&%}/ su tuted with 1,
?yﬁdk&)g%ﬂhﬂft&(lg ﬁ%%%é}lderﬂy%@cfe@)fﬁﬂfﬁélo Frabbl(itro, C.QRa -SRa

t I
Zl@hdfﬁ)kamd)/@(@(s@m@}m hyy&&y(@ﬁ:&)@ﬁc}y&%ﬁ%&%ﬁﬁy% ;14119@1 -Cy)alkyl,
y ter C ) het I (C
HHOR S CNEI RSyl &, het or oaryl or
aryl sieg —Q@Rﬁ Q@{"d)ij IHRE] (BﬂJWRM &kl s @y @D-thid (-S-), sulfinyl

substituents ‘i ndependent|y sel ect ed from hal o, cyano,

&SﬂbsuﬁorwlRS(O)z%nda@@e@@ Xyl, -0(C 6-Co)aryl,

I;ZFLSI kﬂ@(uﬁﬁ)“ﬁﬁﬁ C%l&@ 8 kg}{%l %? ééafﬁgocl;y{gle or heteroaryl

@ﬁﬁl EbFRR_'R2 R8 RinghdRS o slaml@ﬁ&fmdﬂyltslhbshhywwgb ope ¢x3nore
C)alkyl, RGC-Calk Calk)b {CC
sidsaiiepls ingepen Hﬂbiéfv‘lé?téaﬁ@mehal? EYapD: - OK c@o s-Cro)aryl,

) ) ¢
B
a(c%(b)tlza{@@(?m cangam:@)gmﬁkf ;i tut ed vvl th 1, 2, 3, or 4

substi tuen

ni t r o,wh er%ns is. egnen?@ %)égg]f%gs%jgﬁ%%ahﬁ%?\g(ﬁ?%)alkyl
hgo@hﬁk)al@gck“ﬁ%;&t%@ﬂé (cbe!oglg _/))oil’é(@yJCg)aﬂNR R:6 Cioparyl
CE-C1 4ty 1(€4 Sl yd-, Whi- Gh))helt@yara}, &CaCtohetesgary KE alkyl- wherein
zhag ]gq&%hggql% he e%(gatr]lz}ggl;: ﬁd ae ogpongfly %ubsgm?eod WJéﬁ’ 1%’%' bfa substituents

@ﬁ&@sen&%ly QBIRLtLY frohdTehld) ee\ymg nitF® rmm Q;Ré; (@BICIG)BII’}@L -O(Cs-Cro)aryl,
at onms and tlon%g%( r|3| a
i oiocbs), GERBNG Kok ekt R s, JO(OPR}:COOR"

(aRERbO) Ryl (-SO), squonyI (-S(O -) or amne
he ring; Ris hydrogen, or (C-C)alkyl; R

and Rigeia® R} mdﬂp%ﬁd édepyndeytly hygémoger|, CC+-Crallsll , (

ooy (e Grsh ot kb ALK 6@1—@;0%3&(!00}’0% (CsCrnparyl,
R%t d@@fﬁf‘f{d %ﬁ&?ﬂal(@( bmghé?éroﬁy?n@dﬁﬁao Q?@RP W LO(GYNRR® wherein

they are attached, form
k¢ hebiodydle, hzitqreary o a,rylmr@eptamaﬂy |submlgpd W}Ih 1,2, 3, or 4 substituents

dilc?ezp%géler}ltfy sefmteg f%rolmrll ﬂﬁo cygrrlo tnrlltlrg m&{l{‘ %R‘{‘%’é (E )%%’1, -O(Cs-Cyo)aryl,
hydroxy(C;-Cs)alkyl, R°R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NRPR, -C(O)R?, -COOR?,
and —C(O)NRbR°; or R” and R® together with the atoms to which they are attached form a
saturated or partially unsaturated, mono-, bicyclic- or aromatic ring having 3, 4, 5, 6, 7, or
8, ring atoms optionally ring having from 4 to eight ring atoms and optionally comprising
1,2, 3, or 4 heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-),
sulfonyl (-S(O),-) or amine -N(R®)- in the ring;

R? is hydrogen, or (C;-Ce)alkyl; R and R°® are each independently hydrogen,
(C1-Ce)alkyl, (C1-Ce)alkoxy, (C3-Cs)eycloalkyl, (C;-Ce)alkylthio, (Cs-Cro)aryl,
(Ce-Cio)aryl(C;-Cg)alkyl-, heteroaryl, or heteroaryl(C;-Ce)alkyl-; or RPand R® together



10

15

20

25

30

where nis 02, 3, 4 56, 7, or 8mis 1 or 2; and q

is 1, 2, 3, or 4; or a pharnmaceutically acceptable
waados/ortses eof . The invention al so provides PCT/US2004/027133

pharmaceuti cal | y acceptabl essalts of a conmpound of

formula (1). The invention also provides a

Wi {HEBER NG WHECHTROP axfelaﬁlclmdnﬁmmsa mygradidyl mipsdpl, piperazinyl,

formula I, or a pharrraceu i cal l table salt

azppingb fliazepinylomerphelingl ouihigmerP PAPERE L | cal | y

accep, I n r ri.-Qr d iy g e

[ nven\%'?%%?lﬁ?gvy 5 4 51’ ﬁ:’; g:cggu{rll lé\qn%%%%gafqglpzr E‘vgrnét1 |Orﬁg§1

PHarhicatically z&cé}ﬁhﬂslebaigtmmofcondl t| on or synptomin a

"Bnk?@mg‘%{&q%\%c%&g e%&gﬁ@g?q\ﬁl@ 1&; ﬁ?% g%tllts ont,lpqydorﬂg% u d Pf formula
. The{ ﬂ@erﬁ{on@?g ?ﬁfﬁ%ﬁg L b cdufiBalRRhI}Rk@IOH caﬁh@némg a@om[psmd of

Ing) O heir activity is desired
formuladirel 4 plizatmecedicallys gm:pptahis salsthsteodi is sagbinagpn (Y‘B‘ili‘cﬁ Rhagﬁéceuucany
I ncl ude, but,are not |imted to, asthma, allergies
aCCGPta]alIeldélPﬁtité’TGF‘%’é’&ses (e.g. allergic rhinitis and res

'dﬁf*t‘i% 151!}5 )che RAvtiRioATPeadel Sthaspsuticemethod Bysgventing or treating a
i arrhedl di seases, insulin resistance, diabet

pathologtcelv@mﬂltl;@n cofsympiom el maweghsHeh &3 BHOAS STy iy agfivify Lo
e

over-acliF g1 EROITSEE Az Lokt Habfigned 63 RbIAE Smpioms of the
patholo%? Bhd hﬁthé&ﬁnsﬁﬁ (@1@1@@@1@9& $hellrrao¢i|vab &t desiredeto amqi@raty segd

er ba d
cymplomog Su diserses SECaREINBRTEBKLe, PUGES e AL, SN s allerei
dlseasegkseaﬁglsl%sfmﬂk hild §1ﬁ1]§§ B4 aGmntiRRBAs%0s (&. @hlughi)l éﬁarrﬂéal diseases,

'S 1 n neo |c t1ssues, and inhibition of
insulin a3¢HtQEHabeses] preder&imtqf masemlmr;gaﬁtrhyat]@n apspgisfasavitle

1schem]?@)((rﬁg§?u Ecgﬂ}gfqﬁgp,r o gﬁg ! g%él?lf] %of%lge%gsehes{lfmq?ebpﬁstm tlséues and
1nh1b1t18£ 0?51% Oéetﬁ?&? Wdlaﬁé'hc%glﬁ@ikﬂl‘y%r%@Péiﬂhrl@f))q@enllﬁa&bd animopathy.

ormula | or "pharmaceut | cal | y accept abl e
The 1n\&ﬁtlblﬂ also frvdudes b meThesl foneatinignsthma diagdisa a‘llﬁe@ﬁ%olﬁlﬁ@lrblfeSIStance
use in_ne
dinbetes ol ot o i dn SEL R R T LB A Shliqbley
diabetié ?étﬁi%ﬁe[th? H?hf&?l%?ic@xyg&{ in‘dﬁéddlﬁtl@dipaﬂgt in\ai thymmiah €¢. gl hgman)
hnma, di arrheal di seases, |nsuI|H resi st

compndung bémggstetugg ﬁethf; @’;apg)@@rm gqu(ﬁf slu DY} ﬂhﬁ?fE?C?Ws gogpnt of at least

s el e

Opheaavenitiof ddsé‘at dongahdtyf fofinela Infeense mnm@il@«btherapy, preferably
provi des t use of, a

for userin itngataRg (@HSQ:}IS@S"- orapo;?g@iog%?.lsgﬂqlatpg Wl{hrf{;??ett?f r@ﬁ lrecep%or Sctivation or
act1v1t¥g %é]ﬁ’éhﬂg agt C(‘Bglqhéa!l Alkef¥es, %ﬁféﬂﬂh@@ﬁlé‘tﬁha@ dapared, 1scﬁ¢tﬁia/ra§erfu51on

I'S associ ated Wi th del eterious recept.o
injury,aghibdiahiod anglbgaremswm ngqplastic Hestiengmne fighibition of angiogenesis 1n diabetic

retinopathy or hyperbaric oxygen-induced retinopathy.

The invention also provides the use of a compound of formula I for the manufacture of a
medicament for the treatment of a pathological condition or symptom in a mammal, such as a
human, which is associated with deleterious A,p receptor activation or activity, including the
above-referenced diseases or pathologies.

The invention also includes a method comprising contacting a compound of formula I,

optionally having a radioactive isotope (radionuclide), such as, for example, tritium, radioactive
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above-referenced di seases or pathol ogies. The
i nvention also includes a nmethod conprising contacting
wa2esnpound of forrmula |, optionally having a PCT/US2004/027133

radi oactive isotope (radionéclide), such as, for
exanple, tritium radloactlvelodlne (for exanple,

jodine (ff)ﬁéxdlmpgéill??g f@ﬁﬁl@ﬁg msagsgcm 2 bor Spocieallalagingha @; hgmmth target
the like, with target adenosine receptar sites

Ao adel@(tﬁlfﬁ?rrP%eiPh?j s me}ggsgrtﬁ T recgﬁm@1 WYMot viteg, 53 as to blnd to said

receptor%) B A nfParR@lcGm ﬁﬁﬁg bR A%&n&@i‘ﬁ@k@ﬁﬁ& SR Pir Bd md to

und adenosi ne receptor sites can be used to nmeasure
measuretthe sdedtiotty ol tesycafipdunds fqr@dmmgeqe@toréb]‘étﬁb@ﬁ qfecan be used as a

tool to 1%(%1% %q())t(alptw:f ﬂ—gg%ﬁi’[}r? '[;1% ﬁ?l'{?eggn%h of 9&8%4;%9@&?%& E¥sociated

with A8 %@g@?ﬁle@fa‘uﬁﬂ gl édn%ﬁn@%@ ﬁge’iﬂtﬁﬁltm&lﬁ rdkﬁ&-lg&de pdoreceptors, and
frediati on, by contacting said agent

measuring theaixiega nfidisplacbmest eptheradioligra I‘?’B@/@G Pmﬁﬁlgt q}éh%%eé‘ht
of di splacenent of the radioligand and/or binding of
the agent. Detailed Description of the Invention

Appl i cants have_dj ered. .t hat..c s of the
i nventi on haV|ngﬁﬁikﬁﬁ;4¥4p——%§£ﬂ¥§¥ﬂéﬂ% i for the
ég TR Mavd HRERRSS Bht &ﬁdlﬁiuhdi@éﬁh@ﬁﬁ/@ﬁﬂm{ lw./m{g folnmula I, can be
eterlous receptor activation or act|V|ty
useful fhotht crestnpntidiseases ootendiions aseelated yidsdsl %?Wﬁ@éeceptor activation
described: halo is fluoro, chloro, brono, or iodo.
oractiViyky|  al koxy, al kenyl, alkynyl, etc. denote both

§he Pdlmﬁn%wﬁrﬁﬁ@ﬁcda@dsegr aulps oflizutvise ebsnibadehal isatuoro, chioro,
i ndi vi dual r

| h
s s e S
but refeg?{r}gle 10 géJiual pated &? Fﬁc@lea%"‘gfo&?l A dnireéeR ro'hﬁdthk @tralggt?drl]lam radical, a

par y uns ated, the alkyl c
branchdﬂ&ﬂlaﬁﬁ%lﬂtlﬁﬁch) ae“isspropyle b¢ieg gpecjﬁcaﬂy r@ferred tof) Whew pikgl can be
or pl e bonds in the chain

partially HesetiHiegrhaAKgH AN Py éamB]fl%%/‘?ﬁe i o By Ver: & Rofathte or

tri leb&?&’sﬁ%ea&ﬁﬁ{ nine to ten ring atons in V\,hl ch at | east
P I's aromatic. "Arylalkyl" (C -Co)ary

“@mr uymotés x plfeay] tadical grmmﬂ@f s¢@1ﬁﬁW€>W%%@m having
Cg) al kyl -, mhere an are as defined
about riig; tgjt¢p rmg_@tpg),sdla Céyaté‘??é{ngg&gqu)a%n%cl i c radical

gﬁﬁ%‘ﬁ@ﬁ da?r“(ég Cﬁ)%yP(C?-C@)aﬂdyU’ @geﬂmr groap bbtherformgulat om
a nmonocyclic, fused-bicyclic

gpldged bi cyclic,
aryl(C S&dalkgt, erdltw anyhsred (Qlafﬂzé@lkylrarﬁgs @ifgleé ¥8ht ai ni ng 5- 10
%]?f%ﬂg%}’% egq?cg q[sgefsee{ %R g{gg Tn[léacﬁeci gfgrélégﬁf@% ﬂlrtrogen or carbon

ring at®R LR %ﬁin@ﬂ%clﬁaﬁiée@Bicgelﬁ@ dr Bfl@gadté'ﬂleyoglno??lre‘md oF yndafigated, ring
non- pero
systemsmnfa@myg g(-l(lﬂg(nog;(atogls argzﬁrﬁge ‘tﬁr( %@sn g 661[Si1ug a,@rr% rc8{}%§mg df carbon and

one, two, ?hree or £ h&eroatoms each selected from the group consisting of non-peroxide oxy

. . 9.
(-0-), thio (-S-), sulfinyl (-SO-), sulfonyl (-S(0);-), amine -N(R%)-, or -N= groups, wherein R” is
as defined herein, and optionally containing 1-3 double bonds (e.g., -CH=CH- or-CH=N-).

Heterocycle includes, for example, tetrahydrofuryl, dihydrofuryl, tetrahydroimidazolyl,
azanorbornyl, pyrrolidyl, piperidyl, piperizyl, morpholinyl, azepinyl, 1,3-diazepinyl, 1,3-
benzodiazepinyl, 1,4-diazepinyl, 1,4-benzodiazepinyl, 1,5-diazepinyl, 1,5-benzodiazepino and
the like.
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as defined herein, and optionally containing 1-3
doubl e bonds (e.g., -CH=CH O-CH=N-). Heterocycle
wo p@soesgs for exanpl e, tetrahydrofuryl, di hydpof/usyo4/027133
t et rahydroi m dazol yl, azanorBornyl, pyrrolidyl,
pi peridyl, piperizyl, norpholinyl, azepinyl,

THeteoayl shegmpassess rafisabastachedeyip AyINg a1qm¥>ﬁ P HYERPYHJic aromatic
i e SRR Mog b P FRE S v g omsising of carbon ng

' one, tWRN EREPASH BShelerb@dhe @hcladd atdielond itle @rotp bensidtiamodho@-peroxide oxy

(-0, BB TSP O RGPy e gie LG I FAgE fhetein R s as
deﬁnecg @%r?ﬁ)ln é’gé}gl}rgdr’]nﬁ?tﬁ}g\ggrrl gh(gl'i)? ﬁlc‘PJdefifﬂliﬁazB?{,%%ﬁ[‘ﬁiaﬁ%@ﬂ oxazoyl,

ect consi sting of ‘non-per oxi oXy
isoxazdyl Qhjazolyhiitifiagy), thivdidzblyy, [pyroBQ pyrazuylf tetrgzolyl; Syridinyl)
. .or am (-N(R9).-) garoups, . wherein RO is as defined

pyrimigigybi .O%Ii’f]é?é'\’ulxéﬂl)’ H@P@B@a?@rheg%ups i ncl ude

| (1 432Qo¥ized by bAZ 8F Hdinaty §aR ik artOMRZAYdazoleS MEAFANS d

tjg% azig)‘%)g?(,zei s%t hi az%{)ylm,a }: hi odi azgl yl, pyra;rzgleyl , comPpores
of the prgsenz invyhtiont muy exist inltautpyericlfomyls or pytapientirnyhd thus are also included
wiin 00K o hEBPAARA e AR By bEFebHiS I dhfmenes 1o
and (Ig:)m' dazol e ring of the conpounds of the present

i'nvention may exist in tautoneric forns or as

tautoners, andothus mare al so includedyw thin the scope
e

of the invgn\ti n. []l'/he t aut omeri ¢ disonjgrs

represente ﬁg tructures (I S\a% F

"SA- (la) (I QZ\Tnmg or referri}g |
o'}'zt

r

né ¢ npound
(1), for ex@mple, 1t @Y underst oot e (Aliposes of
t he present apﬁ?i cation that the tauti®ne (la) and
(I'b) are also i rlta?nded. Simlarly, by r&gerri ng to
compound (la), i"t”is understood for the aurposes of
t(l?g il@[g%g%?tref@ﬁﬁ{g' 6 3hb g&nﬁr&ﬁ{d h BorteRbitnpIERt Ss thdersddsh for the

al so i1 ntended. The sane holds true for o
purposee bEthe peassnitapplicationrthat thid taytomecpili)mnd| (fb) @re also intended. Similarly,

L

tautonieRE(TPRRIIH)REE 80 irteddede The Behanelds b esreefehmcey@rthutomer (Ib).
condi tion occurs and instances in which it does not. _ .
Fdpptiopalipir Soptianstly O mern (hak thsstbsegrenity deserhediengit arsgndition may
nanmed bst | A t .

e S SRy DEARBDl B8 U8 o opion

occurstand inddRds mubkith ttues nots Honekamigd, ‘@pdosdltysabstinedvnenss that the

t he named substituent is_not included e N
named substituent may be present ll;]ut need not be present, and the description includes situations

AN

where the named substituent is included and situations where the named substituent is not
included.

The terms “include”, “for example”, “such as”, and the like are used illustratively and are
not intended to limit the present invention.

The indefinite articles "a" and "an" mean "at least one™ or “one or more" when used in
this application, including the claims, unless specifically indicated otherwise.

It will be appreciated by those skilled in the art that compounds of the invention having a
chiral center may exist in and be isolated in optically active, and racemic forms. Some

compounds may exhibit polymorphism. It is to be understood that the present invention
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The ternms "include", "for exanple", "such as", and the
like are used illustratively and are not intended to
W(I) izoﬂ'smztsh:e pr esent i nvention. The i ndefi nite apCT/UR®®4/027133
"a" and "an" nean "at |east ®ne" or "one or nore" when
used in this application, including the clains, unless
encoms3easi ay cademjc, mdczllat—mtilvol prdymiipbic, bt stedepisomeric form, or mixtures

thercoff P FEPTEY His oo R PP R BEACEH nrprraS Spopthithercin, it
being \ﬁélgkﬂ?ﬁvﬂ £ahéh@ dowio pRph AP aIREAdtNE foﬁfsctfdraﬁ‘(ﬁiﬁplé by resolutlon of
forms. Some conpounds may exhibit paol ynorphj sm

the raceroicifern by eecsyid zthatteq}mqw dyevnthiesiy ERm Qﬁﬁ@ﬁﬂbﬁﬁ}a‘ées“é@mg
materlagf é)lyeﬁ fn%},heg@;og r clhyomé;c‘é) th '%Qé%er eg\[g n%‘ 4 cill Hiral stationary phase)

res

and ho®afRetendinef fok BLarhple &m‘tﬂ-t@ﬁ}or %t!i\ﬁljf habiidb a¢th&tyl,l 61e<ﬁthér therapeutic
properties descri ed herein, it being wel| known ﬂ
activity engihe sHedatddessy dasarikeddisrsing Vl%&th@élml&rﬁ%sti yiich are well
by resolution of the racemc form by
knowrlrufelcr yilfal l'ization techni ques, by synthesis from
et igialahy pesterradevadnarlisiaddehmt foriradiesls, lsybstitaenss, and ranges, are for

e e i s

forthe%‘cﬂ d @tdmbseor activity, herbicidal activity, or
er t era eutic activity using the standard tests

dmcifichkbyl (ﬁeﬂ@)aﬂwl omn b@mn@l}’bteﬂeiﬂ rsplwpy]atsopmls noitylyiso-butyl,

o ST By PR L A S it i ranched
Cg)alkj'/la @eégaﬁtéﬁylfcaﬁ bé inys tltﬁbpéﬁyl @bﬁbpeﬁ}h elydp 1naiterBxA-bigtenyl,

efi ned val ues or ot her values w thin defined
-butemslng@sntﬁ@yl 2-enterdi Taerienyid! -bersyl Lohexenyl, 3- hexenyl l-heptenyl

2- hept?{{)yg,r%obw%enyll Zlo Fg)é:tgg}%&%&%\hf %a&taqsrl %6«?34}/’1 ofsa{e}%ﬂg chFd
(C3—C8§eﬂkérryb L(CXJCg)aIIketﬁa?mayﬂ betzﬁpmgaﬁbﬂ ﬂllquycljﬁ Zﬂmﬁryl, 3 buthwlyl-pentenyl
n- oc or e Dranche
3-penigid. E@?Wﬂx’e 3ghexenh hexsl ﬁ-llerte&i/béé(:}g?ytenyl)z% ge&é(hﬁroctenyl
4- octelgﬁb kléé Rir/a%clpé?t@é ggalﬁﬁﬁt(égﬁgg)ea#%}r@%ﬁ% eth}JnyP anhBPYhyl,

2-prop$nyigpmputgyl)]l 1 bapneh 2HhutPeiepbetyyyl, 13>eh1e'pylea3pentynyl 3-pentynyl,

NI TR C E I N —-—Y

3- octygylpﬁ %@@E&yi of ﬁlel E%Jir)che@(@uéﬁﬁﬂ’(!ynyﬁ(@l@ﬁﬂk&nyl 2aRBEDSRYpynyl

hexenyl exen exen
(prOPa?gsﬂl)e @tt&mmyl %bmmlehwntyzyloaipemynyl Sp@nmﬁlyll-hexynyl 2-hexynyl,

en t he ched

_hexy(néfgclcge)pﬁf %,%]p tW&’y]I octg{ la%-gctﬁ/éyl 3—é)c’Brng 4-0<itynyl or the

branclﬁaﬁr(ep%ﬁl/ﬂyhyl %CP@%)‘ﬁIk)éky cén Bélfméﬂi{)b(?r ePhdxt wpyd)poxy, isopropoxy,
1-pentynyl, 2- pentynyl , pent yny 1- hexyny
n-butoRy Hescphipiy. sgcmwﬁyzlert-w%pmmxy, zpw@pﬁyyawxyloxy, n-heptyloxy,
ReptyaY X Lb fhyl

o e
chloroBrefydA¥itydmethyl, trifluoromethyl, 2-chloroethyl, 2-bromoethyl, 2-fluoroethyl,
3-fluoropropyl, 2,2,2-trifluoroethyl, pentafluoroethyl, or the branched halo(C3-Cs)alkyl; (Cs-
Cg)cycloalkyl can be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl; (C3-Cg) cycloalkyl(Ci-Cs)alkyl- can be cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, 2-cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl
or 2-cyclohexylethyl; (Cs-Cig)aryl can be phenyl, indenyl or naphthyl; Heterocycle can be
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(propargyl), 2-butynyl, 3-butynyl, 1-pentynyl,
2-pentynyl, 3-pentynyl, 1-hexynyl, 2-hexynyl,

w@20080915y8 , 1- heptynyl, 2-heptynyl, 3-heptynyl PCT/US2004/027133
1-octynyl, 2-octynyl, 3-octynyl, 4-octynyl, or the
branched (C3 Cs)alkynyl (C - Cg)alkoxy can be net hox

tetrahydf%ﬁﬁ?P( WihydrdFueh Q&Yahydﬁﬂ)m[dapﬂyy azanopbriroXy pyrcclalyb llltlléﬁwi
sec- but oxi// tert-butoxy, pent

piperizylnmioephpligy aqu.umlyplt %d&@pmy]l 6@?}33%59(‘%3‘%8}“3'? ﬁ e4 S}a%‘ﬁ%lﬂ%l A-
benzod1a%F%m ﬁet%h&?%%n}#ﬂ adrq(SGo%rg%ﬁkéﬁﬁo can be i odonethyl,

or ofret fl"'uor onet hyl ,

Arylaiﬁylll Oﬁmheplhanbfletm,di@hmylo’%{phymylpmpblg émbgnyip;opyl 2-naphthylmethyl
fl 2,22
MR M
thlazolyl( %%'hlfﬂ%{? é)&kr@% %az@xﬁ‘? t@ﬁa’&)}’}m %ﬁfdyp}ﬂyrmﬁdmbrl} ndoyyl, 1soqu11101y1

‘cl'ohexyl , cycl oheptyl or cyclooctyl;
qulnolylg:MCelraah&eyth(siéof@) al kyl - can be cycl opropyl et hyl ,

LS ST o U YT TS LR HL R o
octyl; alﬁerﬁflf %k%g@ gf]é/yétﬁén?% gﬁj}'?n?% rbwﬁgﬂatpegyé@ﬂ Jupkd; hre(éml Cg) g ; yl
Sreciicreyalpd kot émoyps arg ,cMg,lgp@pM 6¥e olgtgyll, gﬂ‘jme&%/yﬁ,l qj]gzcgf:g?ﬂ'xexyl
ﬁ:&c&o r boh?ﬁ(ylaélgsx ﬁs dyd cyﬁwgﬂgﬂz)hﬁwhyl By A8k tFMlethyl,

Cyclopr@pyﬁpﬁngﬂ% @ﬁh@t}hbfl cy@lelﬁhx&hﬁq:thyiy]z cjzcltlpentylethyl and 2-
nzodlazeplnyl 5-di azepi nyl, or
cyclohegylsthybnz odi azepi no Aryl al kyl can be phenyl et hyl ,

L5 phemphRyePy! |
g q%ﬁ?ﬁgggnﬁﬂ¥kgﬁagllnd ﬁfh ImsthyIOy and heteroaryl
Spdtifiearyhillda zadupk arethenammi |2-phenylaﬂnyhy| oxazoyl ,

i soxazoyl, thiazol i SO y . hyl, 2.2.2-
%moafzq WPa legrqng)f@%/pro ﬁybﬁ?&f%éthﬁ flg(ﬂjn%t:h,yl, itr}]%%r())ﬁn,et yl,
tﬁﬂuonk qpxkO,g gnol yl, or an oxide thereof The (C
@gg grou S can be nmet h

papeit bl X e enamaisbieyist, sk SFQRor Gy e el REPropyL

et.h e p but enyl, pentenyl, and hexenyl .
mbubdgﬂgg r&“@&@Fggybv' groups are cyclopropyl
AvehRP U fic vated RPRIE Udrogad n@@lmhﬂerCHﬁﬁHmCﬂJ € H,-CH,-Br, or

cycl oal'kyl al kyl groups are cycl opropyl net hyl ,
-CH;- Cﬂae(llldbﬂtyl met hyI cycl opropyl et hyl, cycl opentyl met hyl ,

cl.ohex t terthyI and 2-
%W@ﬁgﬁ§§ ng ef§§%€g|$@§g§$yl groups are phen
IANgRBIfC xxa[ueﬂapnt hyHydrdgeeciCh+@:)akyll éﬂzk@d)a@}?@ﬂlﬁ@%ﬁ@lkyn}’l»
benzyl and 2- f)henyl et hyl . Specific hal oal kyl groups
phﬂndaneﬁ@mﬂﬂ%eC weikyl.chl or oet hyl, f1 uoroet hyl,

e I]flllje(lll) gg&ﬁ% l?%ihe £t qus’-cc cg)éylcwu@ﬁtah& C30C6)cycloa1kyl(C1 -Cy)alkyl-.
propy speC| i ¢ val ue for i S hydrogen,

lmidﬂlyelr spetifiybaluafdriR is pyobqrasppiior cyclp]pr@pxlmetlﬁd propyl ,

Another specific value for R! is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,
n-propyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl.

Another specific value for R!is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,
n-propyl, or (methoxyphenylethyl.

Another specific value for R! is ethyl, n-propy! or allyl.

A specific value for R? is hydrogen, (C1-Ca)alkyl, (C3-Cq)alkenyl, (C3-Cs)alkynyl,
phenyl, or phenyl(C;-Cq)alkyl.



n-butyl, i-butyl or halo(C -C4)al kyl. Another specific
value for R is hydrogen, nethyl, ethyl, -CH2-CH2-Cl,
wWor00sQk54€CH - CH - F. Anot her specific val ue forP®/US2004/027133
hydrogen. A specific value flér Rl |s hydrogen (C
-C4)al kyl, (C3-C4)al kynyl, phenyl, he
AGé4dhat d;gemﬁcAmduerferR%pse(ﬁs-st?mW]@Ia 1 gt (C%icd)@ cralkyl(Cl—C4)a1kyl--

I K C A k | -
ATBHRLIPS o0 B B PSP P B o
%B{h‘épﬁﬁeﬁid%ﬁﬁéyﬂor RAqu{;Ja %eﬁprﬁé’dhfyl %tﬁ&@'a@l?l , pfp aEgyr i ispropyl,
hydr ogen, nethyl, ethyl, |yl , propargy propyl
n-propyi,-pbetyl li-butyl pltepyl, phenisthyyslor bBWé’rl‘ryl phenet hyI or

5 REDRYT spdil Rle RP B 1 ificch 8A 0 ¢ Eﬁr&%pa;r]yrwp%g@% propy,

n_prop}qror((ﬁ@th]@éj@W{ pt hyI Anot her specific value for Rl
is ethyl, A specific value for R2

iAgothet swrfw va(l %CR) a %krrl nw?p@pymlj #ienyl |

gﬁ Cﬁil)cgfa\tﬁaélrﬁéexflgr ia&olylo{&_ﬁ@grpxllﬁ% f@)aﬁ%m sofR N &iazolyl,
1soth1az(o§3ﬁ 1166 Jayslyh plicwlyl, @yra@ﬁ)yﬂa,l tklydzolylﬁpwtdmgd p}pnmrdfnyi; inddlyle

10 1soqu1nf§§£>(,q§fq:u§10i]:,§éflepg 1r 3 1orp:g5_l:1y|s %Cl 0 ﬁyl %ﬁubsgﬁlﬁms 1ndependently
selecte@hjg}ﬁthﬁl@r 8&@6 Qrf{tko (ﬁe@mﬁéﬂ -orRa Us y(i06 O?(RHW yb(06 Cro)aryl,

net hyl’, or’ benzy
hydroxyqrae@mlkymalbﬂ‘ér(mcsmkylshm(@n&g@kylnﬁmﬁ Cépam -COOR?, and
|, propargyl, i-propyl, n-propyl, or
-C(0) hoxyphenyl)ethyl Another speC|f|c value for R2 is

ol oter s?eo?ﬁ@{?a\ﬂle r )@is'ﬂﬂ;yrld?n}ﬂ biidigyl of 4eyfidinyK eash optionally
i mdazo triazol ri azr oxazoyl , i soxazoyl ,
15 substitytbd witblly [2 o1 %mbhtrralg@ty undepmd@g‘quégq}epc}tq:d fr@rgarl}aéq yyano nitro,

e A N e S R O

RbR°N@m§)am<yI aalo0d 1-0)alka1, -NRb13° s@(m:s)th -CEOR’, a@e@@m&w‘y
sel ected from hal o, cyano, nitro, dC ky -
sppecifieyales fos {2 - é(m::a gropghaying ey g)%c Q) al kyI R
RN(C -C )al kyl, halo(C)alkyl, -NRR, -CCOR, -Cw?

and C(O) NR Rz, Anot her speci fi cZVaI ue for Xis 7

2. pyri dN py nyI Nt- pyri dyawl , each
opt i e@ / —Cg —Oz :
? N
N
7 W 7 N7 , or 7 N7

Another specific value for —X(Z")s-Z. is a group having the formula:

N

Z

Another specific value for —X(Z"),-Z is a group of the formula:

——<:/)7NH OH —@NH —QIO



substituted wth 1, 2, or 3 substituents independently

sel ected fromhal o, cyano, nitro, (C-Qalkyl, R, -SR
WO 2080249 aryl, -Q(C - )aryl, hydroxy(C -C) al kpeT/UROR/027133

N(C -Oalkyl, halo(C-CQalkyl, -NRR, -C(OR -COOR ,

and -C(O)NR R . A specific value for - X(Z" -Zis a

group having the formJIa Iy N or WA@otheS })emflc
r a

val ue foi Z f/S\a gf@j-}w 9@4 :
Anoth‘e@LTem_f/l C \7@' or -X(ZM ‘Z i group of the

formul a: oH NHOH//NNNHNH<NH// // N-NH. . =
N NH M Me N,0OOH// /I=N- W// NH ON/N

-NH // ey, sp fi aluefor’@_
grour@rﬁ@ v m@wf@ \_/ @
OMe

o =N 0 0 =

_ N — N

S0 oty ot
F

N
g
O —N
‘_CI\{)‘N\/O\__/OH \ 7/ NK\NH
—N =N
M , -<\:/)-N NH
ﬂ
N

Another specific value for —X(Z"),-Z is a group of the formula:



- HA specific value for Zis -CH-QC-C)alkyl, -OC
Claiyl, (C-Co)aryl(C-C)alkyl, -NRR5s F O Br or

wo 200800tsher specific value for Z is -NR R5. AnptT®82004/027133
specific value for Zis "HHi \ NOHHN -HN - Q(CH )
-COCH NH - NH' <-(CH) CHR7 -NN (CHCHO"-CHCH

OH R84 J R4( CH cH G, ¢ COCH
@,sf@ val W ',
9 03208 cydPoal kyT, (T3 G Yeyel val kyl (€ “Cayit kyl -

(C3.C )heterocycl e, (C Co)aryl (C C)ar C
-C)aI kyI , (C C heteroaryl .C et yI(C
o ,°F° N AONRRY..
() Nc aI ue f /R i s hydrogen, (C
el kyI

hydioxy(C - C4) al kyl , F—/
I\ N — —
P E o o

OMe @ ‘<iN>—N/—/
—~ — N W
@}r@' ~-0 '{%"H ' °>‘@

OO0 0O {/f —C% o
c

.

—2\ /f)\Q {:{2} ‘d%
A spec1ﬁc value for Z is -OH, -O(C;-Cy)alkyl, -O(Cs-Clo)aryl,
-O(C-Cro)aryl(Ci-Ca)alkyl, -NR'R’, F, CL, Br, or L

Another specific value for Z is NR*R®,

Another specific value for Z is

NH
kL \ﬁg W
N N
o : H H

“SNH

’
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(C-C)cycloalkyl, (C-C)aryl, (C - ) aral kyl, (C.C
)heteroaryl, -(CH-CH-0O -(CH-CH)- (CH-CH-O)

WO e@bl2 Gk ) - COOR - (CH -CH -O) -(CH -CH ) NR R PCT/NRR0R8(027133
-C(OR6 -CO R6, or -C(ONR RSB Another specific val ue
for R4 is hydrogen, net hyI et hyI propyl, pentyl,
hydr pxyephyl , #yiN.0> Qy |, t hy
di et N hyl , net yl be
net HoxybeNayl , met ho e;t hyI ﬁymﬁ h&?é{Hz’)Q'COOH
cycl opropyl, cyclopropylnethyl cycl opentyl,
cycl ohexyl, thiophenyl, -C(O R6 -CO R6, or -C(O NHR
7. Anot her specjific val ue for R4|s th , ethyl,
cycl opropyl, cycﬂm)pr opyl t MH, -C( R6, or
- C(O) NHRY7. A-RPETI fi,c v r sR5 4's ogen, (C
-Ce)al kyl, (C3-Ce)cycloal kyl, (C C)cycloal kyl (C

-C al kyI-, )heterocyclg (C.. CR)taryI (C.C

) ar yb(—QCHga@com C ) hetBf oar yh

) het er oaryl (&7C)al kyl -7 VB ) NH (CF@'@(‘%C 2N,
or -C(ONR R7. Anot her sp% i ¢ valuefor R5 is

hydr ogen, ( -C )al kyl, hydroxy(C Oal kyl, (C-C
)cycloa\k 4 (C - C)aryl (C\am4alkyl (C C

heter ool bl 08 ‘%S)HZ%SH eIt

\Paﬁlz?@%%\fahnsfo} %@%ﬂ&&@ﬁ%@eﬁ@ﬁ @35@4 %‘?ZE‘EPSC)' fic
(Q-Csﬁ:?@l‘bﬁllk?(f ;@ @iqa nfett% o ig%t%)eya{p r(@ev:w)axﬁt 'oegcxc%wl(cl-c@alkyl_

(Cs. Cs)hetemxﬂb@dﬂﬂcs)hwmmﬂﬂ@h@n)@tw O H A MPRY, ~COLRS, or
f;é?t7opr opyl, cycl opropyl nethyl, cyclopentyl,
-C(0) ohexyl, thiophenyl, -C(OR6, -CO R6, or -C(O) NHRT.

AQIREsp &Qﬁ@bilh&fdﬂi"li@hfrdibgé% (@ﬁcmalkby thy @bkl C4)alky1
cyclo rop()é cycl oprop CO R6

(C3-C6)O®GKQ)1 6'521@%13 (€1-C100amikal, 1(@5 C;Qhetgl)mgr}ﬁs t aken
t ttached,
(it G e O A PO, Cory
(CHZ-@IEZ(EHJ((IHpCHEgWNbJM R o(:(om%rm obi J@(D)NR?@%. each
0 onal Iy substituted with 1, %h ]é)a substlltﬂegts thyl,
&afé raRiifie yaluefordt dahydraRsTh ehyles) oproﬁylt PRLyL, Dpdigryethy
hydro’%ﬂ(@% lﬁ%%etﬁrl) ﬁg rrloz;&etﬁ%%etﬂy%e)ﬁk Mﬁ{oﬁﬂﬁ}%&égrkﬁlethﬁybenzyl

kyl, -
methoxy;ﬁaniethﬂ( ﬁ)ﬂ&e&yl CACIS)pmpyf,|cycl@ptopglrﬂqﬁhylR&fci@e(l‘df.l,@yclohexyl

thiophb KOV CEREYE B, (C - C ) evel oalky(C

Another specific value for R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl, -C(O)RS,
-CO,R®, or -C(O)NHR'.

A specific value for R’ is hydrogen, (C1-Cg)alkyl, (C3-Ce)cycloalkyl,
(C3-Cé)cycloalkyl(Ci-Cq)alkyl-, (C3.Co)heterocycle, (Cs-Cio)aryl, (C.Cro)aryl(Ci-Cylalkyl-,
(Cs.Coheteroaryl, or (Cs.Ce)heteroaryl(Ci-Cy)alkyl-, -S(02)NH,, -C(O)R®, -CO,R’, or
-C(O)NR°R’.

Another specific value for R’ is hydrogen, (Ci-Cy)alkyl, hydroxy(Cy-Cs)alkyl,
(C3-Cg)eycloalkyl, (Cg-Cio)aryl, (C7-Cio)aralkyl, (Cs.Ce)heteroaryl,
~(CH,-CH;-0)4-(CH,-CH,)-OR?, -(CH,-CH,-0)4-(CH»-CH,)-COOR’,
-(CH,-CH,-0)-(CH,-CHy)-NR'R®, -NR'R?, -C(O)R’, -CO,R’, or -C(O)NR'R®.
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(C C)heterocycle, (C.Co)aryl, (C.Co)aryl(C
-Qal kyl-, (C.C)heteroaryl, or (C5 C6 )hete$oaryl (C
wo aipraisky| -, each optional ly substituted w t hPaT/US2000027133
3 substituents independentl|i4 sel ected from hal o,
cyano, nitro, ( -Cs)alkyl, -OR, -SR, (C6-C o)aryl,
A%}éﬂ{e?/t ecm/cd\m})t)@/i(oﬁRs 1) hagldkcyge,n, llﬁethyl\,l(efhy-l @F@H’)ﬂwemﬁa}l‘ﬂ(@yethyl
) a
hydroxyrigBh o 1exxﬁahl>de5 F%ngéhflsmf%ﬁo aar@?‘gmfﬁ’ﬁ%g% UinethBeybenzyl,
thoxy AN ImeBFE ByABboaREL o frdet ip loloaxyl,
me Oxyb egré@ ent s§| n%j’eg%r?ggl t*yolgg?ﬁctee}gﬂﬁ gﬁpﬁgl}% el
thlophengya@cg)m; 1GQR( @ -COMRR., hal o(C -C)al kyl, - COOR ,

f’ggglileé Cé?‘g‘%}\lc %%}B%f‘%r&gsg%‘le{ﬂyf 1§ B UC%FfO?’B)p% 0%18@6&)&913{&}13/1 -C(O)RS,

_CO.RS, %Et (3} \ or “CONHR . Anot her speci fi c val ue for
rrpound [

$ where R is hydrogen, nethy
ARipeaifit RiueafoeRi ﬁd‘éBefﬁiFémqgﬁth%W |the gignegen toawlplgh ehey hrd

pr opar y
attachedg 5@ ;5‘%% Rgf Hgﬁ pll‘ge%u#m;rf %¥%Fmﬁy§la?e§ﬁ®g)ﬂm lljlglslrtlylflt%rt o
thlomorf()ﬁblfn ?Snﬁge {ég?:l 6ptﬁ1ﬂan\y §Lfbsﬁtutadm'ﬂb il 2,3, bs4 substituents independently
ocyc -
selected dyomh bplpocpgapo el SPk e q@qo)@adliﬁ%}y&}%d%(y@1-Cs)alky1
b 1 e Ib | ] b
RRNGIEHE Egl‘)&%g?%?ﬁ@ﬁ?@ﬁ nggég%nt%égeﬁgg?gg@?\IMh

R@b@bﬁ@yﬁﬁ@forllﬁéhs (C1- @@amyc(@@g)ewloalkm (9FC o cyatmriy (C1-Caalkyl-,

(Cs. Cé)h%?ﬁ(;@@@ 0) NR @Waﬁ)ﬂ d&@&@waﬂﬁ%‘s h%)ﬁsz 11()(7'1R (o7 ?)heteroa[ryl or
(Cs. Cs)ﬂezqu%r?fm é;g%lkﬁ%\cléea@{? Bg@?ﬂgﬁlgﬁlhgstﬁlﬁ% Wéll?dg %Oér 3 shfibstltuents
independ@@1yRrelct8 fioth hAISPEETS, 1o T(dE- -G DRI QR -SI%?‘Z ?CG )ar}:f)'lo-O(Ce-
Cio)aryl, hydroxy(Ci-Cg)alkyl, R°R°N(C;-Cy)alkyl, halo(C;-Cg)alkyl, -NRPR®, -C(O)R?, -COOR?,
and -C(O)NR'R". '

A specific value for R® is (Cs.Cro)aryl, (Cs.Ce)heteroaryl, each optionally substituted with
1, 2, or 3 substituents independently selected from halo, cyano, nitro, (C-Cs)alkyl,
halo(C;-Cy)alkyl, -COOR?, and -C(O)NR'R®.

A specific value for R® is pyridyl, optionally substituted with F, Cl, Br, I, CF3, cyano,
nitro, -COOR?, or -CONHR®.

Another specific value for the compound is where R is hydrogen, methyl, or ethyl; R'and
R? are independently methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, cyclopropyl,
cyclopropylmethyl, n-butyl; X is 3-pyridyl substituted in the 6 position with Z, wherein Z is
(C4-Cyo)heterocycle or _NR*R%; R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl and R’is —
C(O)R6, wherein RS is heteroaryl optionally substituted with 1,2 or 3 substituents independently
selected from halo, cyano, nitro, halo(C;-Cg)alkyl, -C(O)R”, -COOR?, and -C(O)NRR®, and
wherein R?, R® and R°® are independently hydrogen, methyl, ethyl, propyl, isopropyl, or
cyclopropyl.

The compounds of the invention can have the formula:



The present invention provides a conpound of fornula

I: RRNI wherein: Ris hydrogen, (C -C)alkyl,
wha00s254€) al kyl, (C -C )al kenyl, or (C -C ) al kRgTyb2088027133

16 R1 and R2 are independently hydrogen, (C -QC) al kyl,

(C C )al kenyl, (C-C)alkynyl, (d-C )aI koxy, (C -

cycl oal kyl, (C C)cycIoI yI(C -, (C.C
,,\ /et cy e, (C4-C o)h alkyl-, (C-C
Ho)aryI(C eo)heteroaryl, or

C C 0 heteroaryl (C-C)al kyI 4'7 5 | O menber
et é? oar vyl r| ng havi ng one nltrogen atom and

opt.i onal | errupted b per oxi de oxy
Et\ % \( , sul f| ﬁ_@; nyl (-S(O) 2-)
/a gr oups; s N - , SR3, hal o,
S( @) - NR R5, or ( b ) hat er ocycl e wherein the
heter‘%cycle is optional Iy substituted vvlth 1, 2, 3, or
4 substituents i ndependent loy sel ect m hal o,
ano Nigt 1 , m ,\ C Co)aryl,
>_(<E§Q)N 1) hydr oxy(C R N(C -C) al kyl,
alkyl, -NRNR-C(@R, - : and C(O) NR R

pr; each Zl is i ndependently (C " al kY1 ,,

)aI Renyl , “{C -C )al kynyl , - SR6, an R
)a;l«kyl (C - C)al*’ a (C /)l kyl, -NRR8
\C)a , C(O) and W C( O NR R8; R3
A\ %@_f\kyl

(C - C)alkenyl (C C)al kynyl, (C-C
)hrylml(C Co)aryI(C O al kyl-, (C o)heteroaryl (C

whet er aar C O al kyl O) R6 O C(O) NR R8;
\/\% n ﬁependenfm \C/— al kyI (C
yho (C -C )al ky \koxy, (C -
cycl oal kyl, (C -C )cycloal kyl (C - Lal kyl -, (C6- C
1) pol y8ycl oal kyl, (CB-C )pol ycycl oal’kyl (C -0Qal kyl -, (C
C o) heterocycl e,

Yoo oY

Pr

135 145

ASPECTS OF THE INVENTION:

The present invention provides a compound of formula I:
O R
R /
~

baest

1
N @

wherein:
R is hydrogen, (C;-Cs)alkyl, halo(C;-Cg)alkyl, (C3-Cs)alkenyl, or (C3-Cs)alkynyl;
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(C .Co)heterocycle(C -Calkyl-, -NRR8, (C.
(C-C)aryl(C-Qalkyl-, (C }/C o)heteroar§/l , ?C)ézlyl ’

woO b@seeas yl (C -Cal kyl-, -(C -C - YV(CH ) -XIPCT/US2004/027133
-C(OR6, -COR6, -CCONR R860or -S(O -NR R8; or R4
and R5 together with the atons to which they are
at t aphggd Rd o 1ad§ﬁhwm1tyeﬁ}dmgema(ﬂﬁ(abdﬂwlmﬁ“8 walkensd,

nono- bi cyclic- or aro

(@ConlkypyiglGer Grplkans (BpLr AP g%ﬁp)g?ﬂaa1§y1<§f ikl
e e e S b s e
(gégt(llibmﬂlt\bfi@&a&% t(GtﬁCgbhE@I%amb Omﬁésr p)hetewaary'l((ﬁlgcs)§ﬂ<yl-
| nde lﬁ@% @pe&éqe@ @tgrd)arfvglltgﬁg#gylgg oge gﬁ%)gen gﬁ%ﬁﬂdtéfgﬁhﬂly
mtﬁﬁd F& €2 g)r%)rﬁ{nylkeroxléx Sy %o)a)r o (sz)d mﬁnﬂq $0-), sulfonyl
N(C C) al kyl ,” hal o(C Oal kyl, -NR R,
( @O@)'R)f MﬁQGN(R )-agrdupsc:( 0) NRR: XLis - (R6, (O R6

suI f ,an>§|— IR S&EE {ﬂ Tg&pl“ I\?}%‘&’SNI@)I@ dr CFC{L;J@ ??hétm%c gle wherein

tﬁ% ﬁ&g’rogyclm%ﬁloﬁaﬁ}hﬁlbéﬂlﬂﬁtéd widl Kengl or @yﬂistmllekty Imdependently
yny aryl’, heterocycle or, hetero

SR cteREoRIhan IR0 grtop DR SHpfG ok 4 te I o, By,

Igldg%yz r g"s @gr@ﬁ%{f )&iﬁﬁRﬁalb({% sm%tﬂm’fsel RE -COOR®,

ald(€omReYy!, hydroxy(C -Qalkyl, RR N(g O)C?;I kyI

hal; o he aafsllﬁéépe@dgﬁy?@g&ﬁ) 16%1}36%95’5%3'&2 @%sjﬁ}@yw%w
Sl R B chas pac i o,
I(ﬁg[\lsc(:bi %&?«eyg;OQX@DBﬁC(@O aﬂﬂdwC(O)T@@IIQ@o) hgt er ogr yl,
het erB&Fc,(pe Wi]f fég:a @Pﬁlg Yﬁ@? Cém S’l ﬁal (i)aryl

rﬁ%ﬁéﬁ F%ﬁégl 1k oﬁeteﬁfarﬂ @b hbtanatd (Ci- Cg)alkyl- -C(O)R®,

lected from hal o, cyano, nitro, - R
GISRZO)N RE o0)aryl, -0(C 6-Co)aryl, hydroxy(C ’

8 ?)l) E}{ len&%Qare 1&%&3)6 @@ﬁk&ﬁ%@h \%htc Cg?ﬂ@}llk@dg Cg”):hB%ﬂ?l

5 ecpmsﬂﬁné:ef@dfam%d ((Pgepcyc(hlaalkﬂ) e@akm)pyoﬂmmg@(cl-caalkyl-
I%CQDMWCE)aII(y (€s ?)yp glcxc(lpa?]lgﬂ;&r 95%]%%(&)%1(&&19’[&0(:&916
(C3) Bloghe o5¢ C’(Cl-E%Y’l- MRRRCs. CharyH @Mﬁomtébﬂkyl
(Cs.Cyp)heteroaryl, (Cs. Co)heteroaryl(Ci-Cg)alkyl-, (C2-Ca-Y)q- -(CHy)24- X', -C(O)RS,
_CO,R®, —~C(O)NR'R?, or -8(0)-NR'R¥; or R* and RS together with the atoms to which
they are attached form a saturated or partially unsaturated, mono-, bicyclic- or aromatic
ring having 3, 4, 5, 6, 7, or 8, ring atoms and optionally comprising 1, 2, 3, or 4
heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-), sulfonyl
(-S(0)2-) and amine -N(R®)- in the ring, and wherein the ring is optionally substituted
with 1, 2, 3, or 4 substituents independently selected from halo, cyano, nitro, —OR?, -SR’,
(Cs.Cg)aryl, -O(Cs-Cro)aryl, hydroxy(C;-Csg)alkyl, RPR°N(C;-Cg)alkyl, halo(C;-Cs)alkyl,
NRPR®, -C(O)R?, -COOR?, and ~C(O)NR'R®;

%! is —OR, -C(O)R?, -CO,R®, or -NR'R; and Y is oxy (-O-), thio (-8-), sulfinyl
(-SO-), sulfonyl (-S(O),-) and amine NR-;
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the heterocycle, heteroaryl or aryl are optionally
substituted with 1, 2, 3, or 4 substituents
wo nespersdent | y sel ected from hal o, cyano, nitrpCTAUSIR04/027133
-SR, (C6-C o)aryl, -0(C 6-1Qo)aryl, hydroxy(C
C)alkyl R R N(C -0O al kyl, han(C Oalkyl, -NRR
- O OWRercin t@%ﬁyl aaltﬁﬂly} GY ARy Ralkyoy, &Y. dnterRaclesgdeleny!

th the ato h the tt
gl\émmpﬁlpﬁlig &Q oR &@pyﬂéﬁ @E‘mmggg% Qﬁgﬁl@@y Lﬁ)&ﬁﬁ.\ge(f Ygﬂf(?og? or more
sﬁsgﬁ%eg {uj.ie (ile{ﬁgiy E?i%gt@g from K lo yafb, nftro, 040181 -SR* n@L‘s Clo)aryl

aving from4 to rin b
_@(@@IOW nmrmy(ajl4c3g)a1kmpm‘i&Nﬁ@1-@s)an<yl élalcgﬂ Es)alkyl -NR'R’,
heteroatoms sel e @% #em non- per oxi de oxy (-O), thio
-CORY, -CQfp i% sul fonyl (-S(O2-) or amne

o ? R r “Opalyt, RPRMNI1:CoRIkyl,
" #gfééﬂé‘a?fh in 00RO ROO(C D0y AN

h(aub(@ ol CRTIPCYd, k'@f@% dert{’rgc AL T
(ﬁ?@dq)@g( (91%‘@?21%5 :(éypmﬁ)xeglrléggy% Ag Oegir?%ljgl(@fcs?]alkyl- wherein

i Bét%%@ﬂ:lé %e%‘d)d?rpl 6r|'h‘?y1 a¢ Eptddnaly bt&iﬂimftmi with 1, 2, 3, or 4 substituents
pyrroli perid pi per azin

1dde@za¢ﬂn|tiylselemgd@q>m Kﬂy; cyapgs ngtﬁ@,o %&p@yélﬂaw& -Oa(ga -Cio)aryl,
Y b a _ a

1&} ((E]Sbs)aﬁ)(yl R ﬁy&i& cggzr?lkgl, B?}%?}S"E;Q%%‘?’&NR R, -QO)R?, -COOR?,

ﬁﬁQ@@@)m*qual t thereof. In one aspect of the

t d
or opavlygrin - BY g i ptsspentmafiopn (i,
ﬁg#(&§ 8)2&?}%;}]&%&\1& @@iﬂ&ﬁ hfa[o(%ﬁﬁ?)ﬁlkyl I%I‘Og @1@h§iél@@ﬁﬂe, (C6_C10)aryl,
@Clﬁﬁryl(@h -Opelkyhy (CHIGM))h?teRar)é 1RPRY eﬂ’((p)[],{ owgc;gggg%tt’Rc wherein
t t th
t%ﬁ élp@?wlygi\é eﬁeg él}??g]a'll 8@%& ate @p g%@%tﬁﬂ%&%@&f rG%QIUé?l@stltuents
ﬁlﬁ%}? Qid):ﬂ Seked OB Mo, ¢ nopﬂ%gil—(glfl’ kSK? QCL(SZlo)ary]n O(C6 -Cip)aryl,
h@emﬂbaﬂ@ﬂk&mﬁ(ceg))amywha O(Cn ﬁ(}’\%aﬂ&a& aoﬁ(o}% -COOR’,
S C(%;ﬁ ﬁ."lg‘pyl }{g%ﬂégﬂ) %{hgp leitg‘?ﬁe{]ﬁblgts ltt]@?wﬁﬂ:ﬁttﬂ%" are attached form a
Q t&t@ﬁ:lrd% |pﬁrtiaﬂ :?ﬁlﬁathrgtdd mli)ﬁ@ybmyciicb ﬁt yto,matmblmgﬂlavmg 3,4,5,6,7,0r
en ene . benz or axyphen
gemnéatomg eptioealiyatiedipving % from 4 éé ﬁ&ﬂtht Hﬂg 5{5 A E l‘aPl% mprising
Lot sithginyl (-SO-
Aot CE S AR o T o G ol GO gs‘* 16807,
@Qfo%l-@k@ﬁ@yd(r an?ﬁB-NIR) )}Ilkjirrwﬁr;]g, phenyl phenyl (C
)a met hogx .
R2 is I%@ma%e}n@ PHET )é.?q)glgyl %ﬁ (&) 8y Celagl}jl%\éﬁe{r@@ﬁﬂ}pﬂydrogen,

Y L B T wet S
WEMQ@?I(OTﬂszkyl ,dicteydarylapt I}dterowk{gm(‘g% kyls; %BOW R®together
vvr?hr t%g%lltrogen to w\ﬂlc’h they are attached, form a pyrrolidyl, piperidyl, piperazinyl,
azepinyl, diazepinyl, morpholinyl, or thiomorpholinyl ring; and

wherenis 0, 1,2,3,4,5,6,7,0r 8;mis 1, 0r2; and qis 1,2, 3, or 4; or

a pharmaceutically acceptable salt thereof.

In one aspect of the invention, R is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,

n-propyl, n-butyl, i-butyl or halo(C;-Cg)alkyl. In another aspect, R is hydrogen, methyl, ethyl,
-CH,-CH,-Cl, -CH,-CH,-Br, or -CH,-CH,-CH,-F. In one variation, R is hydrogen.
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I -butyl, phenyl, phenethyl, or benzyl. In yet another

variation, Ris ethyl, n-propyl or allyl. In one
waspsorisas the invention, there is provided thPCEHDS2064/027133

conmpound wherein Zis -OH, -Q(C -CQalkyl, - C-C

*na&%/elndsgé]cg%ﬁg\}qg%%é% tﬁFrecf‘%@loI%%d\?cel rt1 eg\go%rc])gé c?]lﬁlpoﬂd Wherin R! is
hydrogeﬁf @@ d@dlktyh @cg@%a&eﬁ?np@m@amﬁﬂepmn&l 0B phm@e(mmm In

oal

another- a@eﬂt H%/lfﬁ is ( 3(@6)@’911%@1%1&5‘@)(@ Qs)C(Y@O 9‘21)5 FOX%BXC %’Pﬁ vigation, R’
is cyclop%@?i E%Ydopgéiy(]j%fwtﬂ g{&\é%ﬁatﬁ)g’ RQSZI;?@%O%%H%M!] .thyl , allyl,

proparsf {gnepyLasbaEh Db, 1-buisy @hexgé,rphewhﬂ bmzwylor

(methoxynhﬁayliq(ﬂkxli ) ve an@%?é%%“&&r& 18 eﬂtyéﬁl}/ P"(%P&l i ?:Lyl CI(—|C
)[ @ asgﬁgtgf{thquver@on ﬁlg'el i3 @{'évlde@%bove (c@fﬂpo@r&l whrein R? is

hydrog&ﬁ (Cl- @4)iﬂQ’ﬂ HE%-Ci e keantyl, 0563 C@alkygyhyhepmfé@henyﬂé@hgzh)a?kyl or

ametogspipefll tn meistpn £y P eI " P

(Cs- CG)%guBalm(wwﬁmzjyl In @Béth@xxw@ﬁﬂéﬂmz imeydieprypyleneytigpropylmethyl.
thyI cycl opropy cI 0 yl met _hyl
In anothgamaup‘em 9& is bydsbgrive ;@qthyl,t g'ﬂpwroparg(lq-p;@pyl edrepyl - -butyl,

i- butyl,eql)ﬁi}ﬁ( %%ﬁlgb sgyl?fzytl ot g%ﬁ%%%ﬁne %hblf’ R2 1 %%%;’F H%B%or allyl.
Rﬁ gﬁiﬁslpg@((?gl?ﬁ’ldﬁzgnt%dgle &ia&geosz)p(?gdedxhe hlbtsfel aovgotindwherein Z is -OH,
-O(Cy- }iy)dlkdb e @;OQ?Iy]angﬁs-C(o@ry 631)-@‘5@]5(@5]2 ﬁ@ﬁgﬁ FCCB%Y orl
;i%ﬁé)tﬁaj Jéé«l-:cg gf i ﬁ*ré(?%lon t;lgtlg is froMH%H LML BompGundGvherein R* is

) het eroaryl, or

hydrogé@(C@OeMkﬁI (@F(S’d)éﬁleaﬂ&ﬂ (@406)03’6@@@}')(Nngz;)alle(léD)(Q@Ca)h@I@focycle
riation r
ceCupest GarrgiRytriletCec Bt CecsHaRgicooL-
-8(02)1(@4 %(()bﬁw' 0051@ or )%@NWN h%ne@ablﬁtﬁmemadwcimge(nq& Cy)alkyl,
hydroxy(((':j{lz;)ﬁ]ﬂdyl Qrs- C(SXCH:loﬂklyy, ((NRCR)aryl, NF‘% é@)ara]@bﬂ%&g)h@goaryl
“(CH- Egb %éﬂﬁ( %%lﬁiﬁ% (iCﬁ-{;a@ﬁ Fjg‘b(//(ﬁ!l ggﬁfepoﬁydr oxyet hyl ,
(CHZ-@H%[(%XQHQMZ) R ARO Xt Y ﬂC(@me‘t, hO® ble(O)NR R®. In another
benzyl,  ani nongt benzyl nmet hoxy (in@/c{ 1
vanatlmgtfh ax ypi‘regﬁ;r, nyqthylf qjhx,l; p@@p}ﬁly pentgly bYQfB?‘YﬁS]% roxypropyl,
ethoxyfimyﬁj @Eeéﬁ%eﬁ%t%gg%gﬁgﬁyﬁlethﬁ%%‘?ﬁ‘é{ 1oxybenzyl
methoﬁ\i&kﬂéihywﬂi’ryl@idﬂgﬂ, cyRﬁ)plrQ)yﬂmiyblpbropghhgthyl cyj,odd)mpt}dmylcl,ohexyl
Eﬁ 6\}{2 h%{ o ag\{; d]g'HR? i), ethyl
thiophenid, Bt NI I yriemathee VRSB Ry, eyl
er R RSt ether wth
B
pmrdrﬁla!spbck of thie pereintlyh,, there peprayideg the above compound wherein R’ is
hydrogen, (C;-Cg)alkyl, (C3-Cs)cycloalkyl, (Cs- -Cg)cyeloalkyl(Ci-Ca)alkyl-, (C3.Ce)heterocycle,
(Ce.Cio)aryl, (Cs.Cio)aryl(Ci-Ca)alkyl-, (Cs.Ce)heteroaryl, or (Cs.Co)heteroaryl(Ci-Cyg)alkyl-,
-S(O2)NHy, -C(O)R®, -CO,R®, or -C(O)NRR’. In one variation, R® is hydrogen, (C1-Ca)alkyl,
hydroxy(Cy-Ca)alkyl, (C3-Cg)cycloalkyl, (Cs-Cio)aryl, (C7-Cro)aralkyl, (Cs.Ce)heteroaryl,
~(CH,-CH;-0)4-(CH2-CH,)-OR?, «(CH,-CH,-0)q-(CH,-CH,)-COOR?,
~(CH,-CH,-0)¢-(CHy-CHp)-NRR®, -NR'R?, -C(O)R’, -COR®, or -C(O)NR'R®. In another
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azepi nyl, diazepinyl, norpholinyl, or thionorpholinyl

ring, each optionally substituted with 1, 2, 3, or 4
wanlsetsuent s | ndependently sel ected from hal oPCT/Y82004/027133

nitro, -OR, -SR, (C6_Co)at¥yl, -0o(C -Co)aryl,

h dgoxy(C C)alk N(d-C ) alk

varlatlonp\ﬁ k8 hydegasy. twy’@@ﬁ]ﬁéﬁ Doy Peetyé;ﬁ{‘llé"%ye hpfﬁ%gﬂﬁ%’%@%op

ethoxy@tﬁ#ﬁ&itetl‘%&mgfle?lﬁﬁggﬁeh% %:ﬂlﬁ%!)’m%[[}%(ﬁ]lgdgﬂ’zgv ey zg)zgégllzoalo\ésl
methox(ymerfétbyd;yfuf}dmbihﬂ @\JGl@l@bkly byquIQr@pylme)h’.vé.tcefp gty cyt(leilexyl

th1ophe)npfgt g{(&fﬁ. y1((%2&. %gjglﬁgt Cﬁ‘b{ﬁt )a}%{c(thér \%%a%ﬁ)rkﬁ is mgggfllf ethyl,

cyclop&ﬁ_tyl epdb r)b{)flﬁﬁzﬁ{y'lt @‘(@ﬂlw@(bzl@ﬂ 012 C(O/NBIRSuUbst i t uent s
de en sélected from hal o, cyano, nitro, gl 4 5
Yalokg aspecnmift e Lnsﬂltlon( ‘(hereos pgmyqled th@lqpv_e oPEDp pnd wherein R and R

taken togs%l W ghc%e g’cﬁge a&e a%%éf%és ﬁB?llr?lq hpgag@ld‘}){,l piperazinyl,

azeplnMaﬂﬂai’épn%fl,, m&PhbEnyl %th}b}rﬁf 011n@1§n§}@)1&1€6}ﬂf0®18hy kubsdadd with 1, 2,
optionally substituted wt or 3 substit ugnt S

3,0r4 smp@n@endqpyn@e@ﬂéé@lé@e@ fiem lp?éwyalacyalﬁéo -QR{ -8R y(Es-Lo)aryl,
-0(Cs- %;H,é%r}g yHl%k?g%-cggﬁkgBﬁyﬁ‘%N(cogﬁkyl %ﬁ’o(c%% MB1RNRYRR, -C(O)R”,

var opt i onal
-Coo}‘q'ayb@m(](qx)mbmﬁth F, d, Br, I, , cyano nltro

NHR . Anot f t
I8 ApobRkEspect Ahdieanyer gnn S{edégw e boE £ORpRYIE wheein R i
(C 1 -C6 1 %: d ;‘/‘?ﬁcﬁcﬂﬂﬂ@g ? @53&3 ?Iggfk?w 1E§§51|§%1r ,E) (C@ |d6)ﬂeterocycle (C5 C 10)ary 1

(Cs- cl@wmmwmet(@ycahcxarommmcﬁ S @yralkyl-, each optionally

substigie Wit e B bEJEI BB ToeRpp Y peror TP By ieo, (1

cg)alk%f(b 93%(06 @ﬁﬁkﬁpf@{@gl@%ﬂm hﬂ?&y@@l-C§)a}ky(}(K9RFi@(C1-Cs)alkyl
rein et'er oar opti onal | ybstituted with

o 3% B ClOInOPRBAEHENN T Foeteousr g i

(Cs- Cl(g (Ee éy%ﬁﬁe]t_?@rﬁ;%a&h 181§a§“1|¥ %3 t@éh wcllthg( 9) 5 3 subsidRnts

1ndepeh@éiﬁl@%€lé@l@ﬂ Ifsonh 6. ogano, nited, (Zh-Crilly) halqs(o@m@a,lkyl -COOR?, and
or cyclopropyl . | n another aspect .

f_t
CONRIBNTh BpotheTirBp Rodbyiith QenaBCT COHHOUARE, CLBr, T, CF,

cyanom%eb@) *5: lokagen, methyl, ethyl, allyl
opargyl, ’ i -propyl, n-propyl, n-butyl, i-butyl or

h{&h@;h@ sp€éli'1a Ivklylh forahe cdpamd iR@haredk lﬂ’hj’dpl@wdemtﬁhyl or ethyl; R' and

 re dspegTLY Byt ayrestols s o SELRRY

cyclophg}lﬂﬂ’rhé(t{hgl BP&! %{yﬁ }/X) H‘sﬁ%ﬁ%ﬂ&}l su%tltﬁ%%&‘ Zﬂ’i&e 6|;fbs%ﬁ with Z, wherein Z is

(C4-C19)(Ebter(@yicle|3|r “NRRL® s mdthyl:l-epth}ﬂg cy@h@rml,a:ryglog@%;}mghyl and R®is —
C(O)RB,P dlgé){e]ﬂ&? }1&51}%99 Iogte%ﬂ% g%ﬁtﬁtgg %p]l” 8ao|§ :3 substituents independently
selectc@MPdrR RARPYYaAB!] Atith, haﬂ’é(dﬁ(%d]@iy-@’(ef)\w YEDR?, and -C(O)NRR®, and
wherein R?, R® and R° are independently hydrogen, methyl, ethyl, propyl, isopropyl, or
cyclopropyl.

In another aspect of the invention, there is provided the above compound wherein R is
hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, n-butyl, i-butyl or halo(C;-Cy)alkyl;
and R! and R? are independently hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl,
cyclopropyl, cyclopropylmethyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl. In one variation,
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In one aspect of the invention, there is provided the
above conpound wherein X is imdazolyl, triazolyl,

wo pooan2rsys , oxazoyl, isoxazoyl, thiazolyl, isoprti/agmsg27133
t hi odi azolyl, pyrrolyl, pyraginyl, tetrazol yI

pyridinyl, pyrimdinyl, indolyl, isoquinol
R is hydapgenotopiyl, sioh @@h-rtaﬁaq,ycgumz Butce ot Ohs: Oy Fopndgk and R

are 1ndeg?qqse8ﬁy F&E t@%ﬁrg Pr}ggt?ﬁ ne?l%af Jﬂ}/yl S8 ec%@d 1—&1[ g)?]é !ﬁ%rgpyl(%)%ﬁﬂ:ropyl
cycloprc)}%‘lﬂﬂ:bhyh%fj (rﬁé‘thé@ph@)cs?}e}ﬂyyﬂ, RR NC - % al_ kyI haI o(C
I@rf_‘ele\aa]pqcépf ha infentipe t]aq;@q,seprqudp@ the. q@g}/«p Eﬁrﬂmund w%leremg( is
imidazo] Eftag‘lfléj%f raaz%{ytl,h x%%}g q's&alz%yleﬁlbe@to L. L%(?}[Pigk%)%i dtéuoélr!]acfo}?ll pyrrolyl,
pyrazm}ﬂejteﬁﬁi(ﬁﬁl by@cﬂﬁhylh py@thﬁimwlpmﬂsllys t1$dqg1milylharl qnundylam,h opt1ona11y

substltutego\ylg} §,,| 2, oh§(§]alg§g%\{e@ts 1@ege§g,qnﬁ\y§gkmg o&) g?lRy?yagﬁé}lg?’C
cocopffH i e R QR C BN 1

RR°N(@(-0k Jaticy] mo(ﬂ*%]ﬂk}‘l)‘(\m{)w ZCH@RYy HeOOB? rmﬂaC((D)Nlh RSn&n one
varlatlog Q%g%mavﬁg;sé—ﬂ}yre nill o? @yflgl%gf & 3@8’5@\” ?ed { h aagnﬁ@r/ %ébstltuted
with 1, éq)r@ %%géﬂtgﬁrgse %e r(}iegtg}g Q(le%cteﬁf f(r:mﬁzc%é %I}t\,«ﬁﬁ b@lhsﬂstﬁi@ o@hdloRbyano,
nitro, (Qle@thﬁial k@fR (SB@ (Cﬁﬂmé@refl o@ﬁéd Q;o)qrmh r@)i#&yfcs)qlkyl

e S RSN BRSO GR NS RIS, e

variatioRNEX AN LAhhOMe fénida:- NR R5. 1 n one aspect of the
invention, there is provided the above conpound

wherein R4 and RS together th tée nitrogen to whi ch
rolldy—Npl eridyl

t hey ar/N, ttach '\{ onn ,
pi perazainyl | az _i_ I, \Zepi 'ny - \oy i nyl,
t hi onor pholi nyl ring, vvher eig the ring is optional

substituted wth 1, , 3, or substituents
i ndependently set ect ed from hal o, cyano, nitro -0R

, - SR, (C C ryI - Co) aryl, hyd 0

)al kyl | No)a o(G:OIC)

C(O)R and - NRR. In onerlatlon of

t he above R4 and R5 are independently hydrogen, (C -C
k droxy C )cycloal kyl, (C-C

g[ 'ifﬂlé(é}ll %g?l?g%)h @/f&"&ﬁgteroaryl - (CH2- CHz- O)

-(CH 2-CH ) - : (CH~%@_R(CH-CH)-COO?, -(CH
-CH -0 -(CH-CH)-NRR, -NRR8, -C(OR6, -CO R6, or
-C(ONR R8. In another vartation; R4 and R5 are

i ndependent |y hydrogen, nethyl,

In one aspect of the invention, there is provided the above compound wherein Z is -OH,
-O(C1-Cy)alkyl, -OC(O)NRR?, (C1-Cy)alkyl, -NR'R’, F, Cl, Br, or I, wherein R* and R’ are
independently hydrogen, (C;-Cs)alkyl, (C3-Cs)cycloalkyl, (C3.Ce)heterocycle, (Cs.Cro)aryl,
(C7-Crp)aralkyl, (Cs.Ce)heteroaryl, or (Cs.Ce)heteroaryl(Ci-Cy)alkyl, -S(O2)NH,, -C(O)R®,
-CO,R®, or -C(O)NR®R”. In one variation, Z is -NR*R’.

. . . . . 4 5
In one aspect of the invention, there is provided the above compound wherein R* and R

together with the nitrogen to which they are attached, form a pyrrolidyl, piperidyl, piperazinyl,
azepinyl, diazepinyl, morpholinyl, or thiomorpholinyl ring, wherein the ring is optionally

substituted with 1, 2, 3, or 4 substituents independently selected from halo, cyano, nitro, -OR?,
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20

et hyl, propyl, pentyl, hydroxyethyl, hydroxypropyl,
et hoxyet hyl , di et hoxyet hyl, nethyl benzyl,

wanmisorsthyl benzyl , nmet hoxybenzyl, net hoxyphenettyb2004/027133
furyl net hyl, cyclopentyl c¥&l ohexyl, thiophenyl,

i _ 0

SR, (Co M LR o) agylnayd%xy)@m&sw RENGC Pl dvio(r Coalicy,
ci k c t

NRR® R (@IIONCOOR: 40l CBROMER Of (TRIOKHBIBFME abbtl ROnd R are

independ@lﬂp’dlydtbgﬁh,e(l(h+€h)acﬂ<ylsh§hkdxﬁ@@m)alﬂﬁﬂm3-Csbnychj‘aﬂgfll,,(CRC10)afYL

BT S T (e e
-(CH,- C@%C@PRCTB%I@B%U&)R& n%@ﬂ%ﬁhﬁ QQWJGHﬁ‘Tﬁ{aﬁb' M7ﬁ4 @(O)R6

] heteroqycle wher €i gt gyc €’ is optional
-COR” s b§f®)NR &4. Wi eother variatdn, &' and Bobst interendently hydrogen methyl,

ethyl, prog% gleﬁé%y)ée&éﬁchydd&%&)?{g ge-:ﬂ%xye%yg l%lbe)zm L r&)@ %}flbenzyl
aminom&h! cg%%@l frethd féénzylhﬁileﬁl(&:y@eﬁéﬂ@yi furyhﬁ: 1, cyc@{&}mﬁl ,cyclohexyl,

OR anéd I n_one aspect of e i nhventi on,

thiophenyheCEOIRY, p@@vﬁ det- @(@Nﬁ%vén E@rﬁ@@thﬁﬂvmnoé; Rxplz raeghyl, methoxy,

e ou f: '\ NNOHHN -
o edfERER R AR BIEBRRHR FNBAEET 2 | N N
Ian@laislﬁdt 611h8€hve&1or( @k&r&shbr&ﬁi&l‘kh@ ablo% Ebnpdant whétefa R is
gne variation of the above, -X(

hydrogegggg@yb or é@wbal faﬂéﬁ«; prfreindensogentlyasthyl ﬁ@%faudﬂp}‘@pﬂlﬁgy)l i-propyl,
n-propy{i]1 @8&1%‘%{0 laf:iéﬁzﬁﬁrBBylm%ﬂ&l quut?f & bﬂfyﬁlra‘ﬁ@ﬂ rs (84 'Clos)heterocycle wherein

the heterocycle is optionally substituted with 1, 2, 3, or 4 substituents independently selected
from halo, cyano, nitro, -OR?, -SR?, (Cs.Cig)aryl, -O(Cg-Cip)aryl, hydroxy(C;-Cg)alkyl,
RPR°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR?, and -C(O)NRR®.

In one aspect of the invention, there is provided the above compound wherein Z is

selected from the group consisting of:

SNH

“NH
OH N N
) H 7 H )
—HN
“ R
v N | —O(CH)q-COOH

?

4
o—(CHz)q‘@ COoH RT - TONR
—N-N (CHyCH,0)4-CHaCH,0H
y R4 R ) 3

\N./R4 \N*‘R4
(CHoCH;0)CH,CHoNH, | or  (CH2CHZ0)q-CHoCH,-COOH

In one variation of the above, —X(Z');-Z is selected from the group consisting of:



I nn onneeassppeeccotftf thheei nnvveennttii otohnhne,r,e

i s provided the above conpound wherein -X(Z» -Z i s
waedsorsds from t he group consi sting of : Ove . | PCDNS2004/027133

aspect of the invention, theére is provided the

conpound sel ected fromthe group congisting gf: gn
|, 3- DrpNopyl - 8- (6-chl -S-Eyriu@SLﬂi@M
- @ 0 gyT—= -(/-E'\Ior,o- ~pyri gyl ) xant hi ne;
, 3- Dipropy'=8- (6-et hyTam n¥€3-pyri dyl ) xant hi ne:
, 3-Di propyl - 8- (6-(2-hydrox hyl ) at ni no- 3- pyri xan
; ne\,D yl -r\8+,[ &@t@ﬁyl er attnyt 37 yhidyT Txant
3 (benzyl am no) - 3- pyri dyl ] xar hi ne;
; (1 raiper ok il
3

- Di propyl - 6-
3 Bipr o 8- [)6- (| ~pNper i nyI)-3-p3i@]_;(mn ne;
-3<Di | - -NGﬁ@—%NHny oy T i d- 37yR) xAnthi ngT N\ |
, -§:—|5\'Propyl-8-{6-[4\-( 9thy|( ) d%NcIJ’-|,4- |aza{\éep-y
e

)]-3-pyridyl}xanthine;l,3-D pr
yl - 8- (6- net hyl am no- 3- pyri dyl )&_H\Pﬁhi ne; |

3- Di propyly 8- [ 69( 4- met hoxylgenzyl am no) - 3- pyr odyl nt h
ine; _\ =N »—NH —N W
13;Q<Eiyp_ -8\ (3;né£E?qupe j 'no}—&{é&}%ﬂyl] t hi
ne; \ 7 e ’ Me ’ Me ’
|, 3-Dipr op;% - 8-[ 6-(2- hydr oxypr ) am no- 3- pyri dyl ] xan
t hi ne; F

|, 3-Di propyl -8-[ 6- (l\?’ 2- di met hoxyet hyl ) am no- 3- pyri dyl ]

xant hi ne; =

|, 3-Di propyl - %—Whydr OXYy- 2-pro l[l) am_nQ- 3- pyri dyl ]
xant hi ne; J+8- Dypr opyl - 8- ( 6- nor _@N

rhol i no-3<pyr Hx)@,rﬁhi 1 \_/ \_NH ,

5 |, 3- D propyH='8- ( 6-di net hyl am no- 3- pyri dyl ) xant hi ne;

, 3- Di propyl - 8- (2- hydr oxyet ) et hykam no] - 3-pyrid
y] xant hi ne; N Ny
"3-Di propyl - 8- N6-hi pet.azi no- 3- Py dyl ) i ne:

|, 3-Di propyl -8-[6-(2- h)z'ldr oxy- 2- phenyl et hyl ) am no- 3- pyr
i dyl ] xant hi ne;
|, 3-Di propyl -8-[6-(4-am nonet \oenzyl am no) - 3- pyri dyl

- ——————-— — — —

] xant hi ne; . 0

|, 3- B ogVHS-( . pher@gqqkﬁ- pyri‘d@r}@w hipe;

, 3 'pr/p\l_-_gz"-l cycl opropyl am no- 3-p '/dy Jxd@nt h ;
, 3- Di pr opyl - 8- pyri dyl met hyl'ahi no) - 3- pyri dyld xant
hi ne; N = .

In another variation, R' and R? are n-propyl; R is hydrogen and n is zero.

. 1
In one aspect of the invention, there is provided the above compound wherein -X(Z In-Z

10 is selected from the group consisting of:



|, 3- D propyl - 8- (6-(4-methyl pi perazi no) - 3-pyridyl)xanth
i ne;
WO 3eoBioprsapy| - 8- [ 6- ( 3- pyri dyl mﬁ hyl am no) - 3- pyr pdyiUp20a4027133
hi ne;
|, 3-Di propyl - 8-[ 6- (2- et hyl benzyl am no) - 3- pyr jdyl | xant

hi ne—pg;%;« ‘. [‘6@% ﬁ@f@herﬁ/@? , |\a/rri no]
=g probyi e e

- 3-pyridyl] xanth| ne ;

ropyl - 8- 6F( N- pr o yx@r@yl)
f amﬁc@;}z\-ﬂp dyl ‘<\:/>‘““
prop 8¥ 6- ( 3- pentyl am no) - 3- pyri dyl ] xant hi ne;
ropyl 8- [ (2 - di phenyl et hyl am no) /_/pyrl dyl ] x

[2 (L@;Mﬁ){rrolldm%@n no)] -
”*Cg?%;§%§igﬁ¥ﬁ<ﬁ}—§if(~<$§5%¥§g;rba”Dgﬁgzgj”%ii;‘“°]'3-p

3- DI pi Qpyl - 8-[6- (furfuryl am no) - 3- pyri dyl ®ant hi ne;
, 3-Di propyl - 8-[ 6- [ 2- (4- met hoxyph I)eth 91_{10] 3- py

ooy 8 4 " '
%lmpyl\ (_2<}*1_‘(29t hmzyl am no) - p\—{ dyl ] xan
tni
I 6 i(n )\03 pyr—l-@yb—]- a |ne
d‘g@l—@p @—@cl opent no) 3-pyridy anthl ne
, 3= Di pr opy! - (4cyc| ohexyl o) 3 dyI gnf hi ne
\ / BLpi Opy ~et hyI ry W/) t hi ne;
bpyl - T- CS-f | uor opr
-chI oro- S—pyrl'd N anthl ne;
., opyl 8_@4:@ - pyri &y@ant hi ne;
_Q_N%HD\ pyH= rmet )J\E)j -cI i I“br?- -%yl ) xa

nt hi ne; \
|, 3-Di propyl - 2-t hi ophenefret kgl am no)y- 3-"pyri dyl ] x
ant hine; o= 32

|, 3-Di pr opyl 4- met hoxyph Icar banoyl ) net hyl
am noj - 3- pyrl I nt yne; N
, 3-Di propyl -8-[6-] n| coti noyI nmet noj - 3- pyri dyl ) x

ant hi ne;
|, 3- Di propyl -8-[6- [(N—(4 fl uoropllenyl car banoyl ) et hyl

Qﬁ‘dﬁ@]as&cpé(ﬂ ‘chéI WveHEeH, ige is provided the compound selected from the group
|, 3-Di propyl - [6 [N-|son| coti noyl nmet hyl am no] - 3- pyrid

consisijng sfant hi ne:
| met hyl am -3-pyrid
BB BEh gy e an neSo 0
5 phemplyparﬂa@mgylwg&émwo)amml}ﬁmhpwi dyl ) xant hi ne;

%I}?pfo;) g]%-l(éﬂeﬂ)édamlno -pw1dyﬂ¥antﬁr banoyl )] pi per azi no- 3-

1,3-D1propy1—8 (6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(benzylamino)-3-pyridyl|xanthine;

10 1,3-Dipropyl-8-[6-(1-piperidinyl)-3-pyridyl]xanthine;
1,3-Dipropyl-8-(6-pyrrolidinylpyrid-3-yl)xanthine;
1,3-Dipropyl-8-{6-[4-methyl(perhydro-1,4-diazaepin-1-yl)]-3-pyridyl} xanthine;
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|, 3-Di propyl -8-{6-[4-(N-isonicotinoyl)]piperazi no- 3-py
ridyl } xant hi ne;

wo 2s0pyshs 3- (4- met hoxyphenyl )et hyl - 8- (6- chl or oPGF/pgr00€§27133

| ) xant hi ne;
| - Propyl - 3- (et hoxyphenyl et hyI) 8- (6- pi perazno-3-pyrid

1%3f) @@P@ Lmeth%lammo S}Ryrlﬁ?’lgﬁnélg?e 3- pyridyl]xant hi ne;
13319@rﬁ}®1@yﬂ6-(8 r{lahpmb(emzyiam AappiridyPxaehiEs: no- 3- pyri dy
xant hi
18;’} Rﬁ?@ﬂ&l [68{3[18“&1%]&%65&918}03 Sroyidy, }]é‘%réﬂel%ﬁeh | -yl )-3-pyrid
-pyridyl hi

1)@ %1‘%815 §82 hydr%)ﬁip(r)c;pgl)?nér;/or |3 é)yrl i]xant ine;
1 39Deprbpyl &Bi (%%dlnpﬁﬂp@fysﬂw ?3}%@“&1’3 B hi ne
PZ'? @Q‘f%@{%{ ﬁ ﬁycfrl)&%%@ﬂﬁjaﬁﬁﬁ@ §%¥1ﬁ§'ﬂﬁrﬁhﬁh@'m noj - 3- py
L ﬁD%I%f)ﬂyﬂ (@m[oﬁvl{oll‘inm%}ﬁbtrldyb))(hlﬁhimyi am no] - 3- pyri dyl ) xan
ll 3-@11§J\OEY1h§r(6 -gimegblaminer 3mvASIEAp%y | ) xant hi ne;
%gﬂuﬂrgpﬂyg[g @%Fbﬁe&%kyﬂ%mhbyk@%ayﬂ xahte;i dyl ) xa
rﬂlﬁ%ﬂ@pyps-(@pmewﬁioebprIMﬂWS pyri dy”~xant hi ne ;
]aﬁt]}*pwggrlcfli? r(2o ﬁy(!lroxy Byphenylgsﬁlyﬁg}nrl] - 9%H8ﬂ¥£a&1ﬁhﬂe 3-yl)x
1 5’5181%%9%'[6 31 OB hetBy168RintIMb Rdppad A pythiny | ) xant hi
ﬁa{rﬁpf@ysMﬁ@hmymmy)@rbp}zn@lhqaa&mnez yl)-pyridin-3-yl}-

d d
13§DIEFQP9' ‘gﬁgﬁﬁéppfé’f’ﬁ "rég[?’é)%ﬂ?ﬁ)li%%t ?nolyﬁxt hyl ani no] -
?3? B&cg)\ﬂ k{éﬂgjp?ﬂﬁylmethylammo) -3-pyridyl]xanthine;

| opro net hyl - 8 N-nli:)otlﬂglethylamno] 3
1,;33;Elpd;py) %dﬁt(mm%h}’lplperazmo) -3-pynidyl)xanthin

h I
1%-@19(%%8n[§t(§)ﬂy@§ﬂ¥%@?ﬂlg%zg trihcglngar#%%%ylr |n3| n-3-yl)
X 30D P d}1-8-[6- (2—methy1benzylam1no) 3-pyr1dyl]xanth1ne
h;3n]é1pr§1}yr1] 8I [6- [2 (3 A gime¥ rolx?/ henybe 1n8|)3 %yl%l};l xq}ﬂjch]lﬁ(eam
1§+ Bip%@r & (3[R Vb S TR trheth AR B @) -33pyeidyDslyrichinant h
3 SD)qirb\psﬂarSS[«SE(G—;(e'ﬁtylmnhw(-@hﬁ’mlziyl]&mthl@?r 3-pyri dyl ] xant hi
;; @W@WTS @ ([262 fh@hf@’lfﬂ}y alawﬁ) ]E)3F]r1d[yal[z[(]anth]ne3 oyri dyl ] x

bg}g}?yﬁ % [6 [2 (61 ethyl{)%rrol1d1nomethy1am1no)] 3-pyr1dy1]xanth1ne

pyridyl)-ethyl am 3-pyridyl]
ﬂeﬁ#thmmd 8 [6- (3-meth0xybenzylam1no) 3—pyr1c¥ l]xant 1 e

]1x%p? e k- ftad ShichSrch oy ety ehiy]- Sy Ry i Y
f’ﬂ%@bﬂﬁ B ¢thufyRarhiBopgigysidh ) xathivé;ani no] - 3- pyri dyl ]

11 B Iprep iy BIY-6- pythosy e pibylantingd-3pysdvibwnhine

1,3-Dipropyl-8-[6-(2- -methoxybenzylamino)-3-pyridyl]xanthine;

1,3-Dipropyl-8- [6~(propylamino)-3-pyridyl]xanthine;

1 ,3—Dipropyl-8-[6—(cyclopentylamino)-3—pyridyl]xanthine;

1,3 -Dipropy1-8-[6-(cyclohexy1amino)-3-pyridyl]xanthine;
1,3-Dipropyl-7-ethyl-8-(6-chloro-3 -pyridyl)xanthine;

1,3-Dipropyl-7-(3 -ﬂuoropropyl—S-(6-chloro-3-pyridyl)xanthine;
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|, 3-Di ethyl-8-[6-[2-(I-pyrrolidinyl)-ethylam no]-3-pyr
i dyl ] xant hi ne;

wo 2@s5Deropyl - 8- (6- (2- net hoxyet hyl ) am no- 3- pyr PAyUS 20097027133

hISmI; propyl - 8- (6-(2-acetyl ar%isnoet hyl ) am no- 3- pyri dyl ) x

B,;t]]énlpf@yl -7 ;xi3ethyle8-(6rEh18roC B—ppndymxa&t}pm| dyI ) xant hi ne;
é@lﬁ?q&)g( -l?roi'noe{hyl)(g ((P Xlgllogcy J.’» pyﬁdﬁ? an rrfeo J-3-pyridyl}

L 3 IBTRMM—X%{(@ -thibphedreRbtytithiho PB RS Fiaz fatiise;pyr i dyl } xa
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treating a pathological condition or symptom in 2 mammal, wherein the activity of adenosine
A,p receptors is implicated and antagonism of its action is desired comprising administering to
the mammal an effective amount of a compound of the present invention. In another aspect of
the invention, there is provided a method for treating asthma, allergies, allergic diseases or an
autoimmune disease comprising administering an effective amount of a compound of the present
invention to a mammal in need of such treatment.

In yet another aspect of the invention, there is provided a method for treating diarrheal

diseases, insulin resistance, diabetes, cancer, ischemia/reprefusion injuries, diabetic retinopathy

or hyperbaric oxygen-induced retinopathy, comprising administering an effective amount ofa
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compound of the present invention or a pharmaceutically acceptable salt thereof to a mammal in
need of such treatment. In yet another aspect, there is provided a therapeutic method for
preventing or treating a pathological condition or symptom in a mammal, wherein the activity of
adenosine Asp receptors is implicated and antagonism of its action is desired comprising
administering to the mammal an effective amount of a compound of the present invention.

In another aspect of the invention, there is provided the compound of the present
invention for use in medical therapy. In another aspect, there is provided a use of a compound of
the invention, for the manufacture of a medicament useful for the treatment of a disease in a
mammal, such as a human.

Tt is understood that any aspect or feature of the present invention whether characterized
as preferred or not characterized as preferred may be combined with any other aspect or feature
of the invention, whether such other feature is characterized as preferred or not characterized as
preferred. For example, an aspect or feature described as preferred, for example a particular R
group, or a specific R group for a particular compound of the formula I (for example, where R!
is hydrogen, (C;-Cs)alkyl, halo(C;-Cg)alkyl, (C3-Cs)alkenyl, or (C3-Cs)alkynyl) may be
combined with any other groups such as R%, X, 7,7 etc ... to form a compound of the
invention having a different combination of substituents without deviating from the present
invention.

Additional compounds useful to practice the invention are depicted in the table below:
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EEHt t M HHNHMRa -ZtA1 R2R-X(Z) (nM NH
NH26 L M = NH27 M@ O V H 28 H 29 ++++ -C H 30
WO-2005/004548 39 PCT/US2004/027133
Ra
R R X(Z")o-Z tAz K
mpd ! 2 R (nM)
Q N«
, =N ¢ O
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0 —
E E =N }—CN—»O
15 t t H —<\j_/)—N‘ \_

Me

‘@-m

Al A
16 Iyl lyl

Q =N

17 r



31 H32 H3Ra RR-X(Z) -ZtAK(nM Hr HH OWw NH
HLI NNHH>HHTHRaRX(Z)-ZtAKnmpd (nM N NH
Wd 2005102415481 40 PCT/US2004/027133

' Ra
R R X(Z")n-Z - tAm K
mpd 1 2 R (nM)
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44 H +++ =N /=N WM ++ 45 H ++ Note: +:Ki < 10000 nM
++: Ki < 5000 nM +++:Ki < 500 nM ++++: Ki < 100 nM
wenshesiks of the conpounds of Formula | The cpoposd$027133
of Formula | A can be prepdlred by the nethods descri bed
in. J. Scammells, et ah, J. Med. Chem 37, 2704-2712
(1994). A dianmino-1,3-disubstituted uracil is acylat edRa

wi th 6-chlRroni gof noyl chloride in pyXédkde at 5 E‘\ZR" i
_mpdovi de the conpounds of Bormula (5a). The resulti n(g

am de (5p) is cyclized by refluxing in an aqueous
sodi um g&jr oxi de solution to provide the conpound I A
6- Chl or

coti noylp chl ori 81(3 is pr epﬁ.gz(?)_bgm refl uxi ng
VY

@6 hydroxynicotinic acid in thionyl oriwle using DVF
as the catal yst as shown in Reaction Schene 1.
Conpound | A can be alkylated with al kyl brom de or

i odide to provide conpounds of Forrmula |B. Conpounds
A or IB reacts&th substituted am ne at 150-160 Cin
a pressureptube gi ve conpounds of mula I C
Conmpounds of Formula IC where R4 i &'“lnéen can react
With isocyanate or acyl chloride to afford conpounds
of Formula | where R4 is -C(ONHR 7 (ID) or -C(OR6
(IE), respectively. REACTION SCHEME 1 , , OH SOl HO N

d (la) (2a) pyridine CH C e
\ / NH
P H
28 r
o =N
=N
A RoaY
P Me
29 r H R

0, —N
E E =N }—Q—m
H \
30 i i —<:>7N RS
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31 r r \ /N Me
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HN—Me
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Q
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NONa SO(5a) HO 95 CR2 (3a) (4a) 2NNaOH HN. N

150-160 C M2 A 1AL (Formul a where X=3-pyridyl, R=H)
we2@Q0Ris8 Rl o r RBr HN. - 150- 160 C | C B ( FeeTuB2004/027133

where X=3-pyridyl, Y=Cl) ormul a where X=3-pyridyl) N

b 7 THF, 90 C D (Formul a where X=3-pyridyl, R =-C(O NHRRa

7) 1C wherg R4 is diydrogen - | DM/ CH gty pyri di ne ks K;
mpd ! 2 R (nM)

\ o
P P =
\
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(Formul a where X=3-pyridyl, R=-C(OR) Conpounds of

the invention where Z is R RS and R4 and R5 together
wowdos/oeises at ons to which they are attached for PCBHUS2004027133

containing a NH group, e.4%., IC, or IA, can be

prepared by reacting the conpound with an isocyanate

or acyl chloride to provide conpounds haying Formul a Ra

|F and | GRas shon in SCHEME 2, bel oW ®EAETI ON S !
mpdR - N=c=O THF, 90 C N /B . R2 |1 C or +AL whereR4"

RS forma ring | naving a NH Group angd RY drocarby

group or hydrogen. DMF/ CH O pyri—@eﬁ@ EMVE 3

shows t hate Conpourtd | A cag react wt i ne or

gpbstituted hydtazi ne at {b0-160 Cto gi conpounds

of Formula | A2. Conpounds of Fornmula | A2 where Ris

hydr ogen can react with acyl chloride to afford

compounds of Fornula IH and 1J. Conpound | A can al so

react with ketone or al dehyde to gi ve~eonpound of
Formil a 1L REACTI.ON SCHEME 3 100 166+’ (Bor mul & wher e
53- pyridyT, R=i) / pyritdi ne/ CH COOH 100-160 C I H
when R is hydrogen in I A2) (when R7 and R are
hydrogens in 1A2) R, R2

ey

E E
44 t i H <f +++

o] =N
=N cl
A aYa
Me

E \_/ e

45 t

Note: +: Ki < 10000 nM, ++: Ki < 5000 nM, +++: Ki <500 nM, ++++: Ki <100 nM.
Synthesis of the compounds of Formula I

The compounds of Formula IA can be prepared by the methods described in P. J.
5 Scammells, et al., J. Med. Chem. 37, 2704-2712 (1994). A diamino-1,3-disubstituted uracil is

acylated with 6-chloronicotinoyl chloride in pyridine at 5 °C to provide the compounds of
Formula (5a). The resulting amide (5a) is cyclized by refluxing in an aqueous sodium hydroxide
solution to provide the compound IA. 6-Chloronicotinoyl chloride is prepared by refluxing 6-
hydroxynicotinic acid in thionyl chloride using DMF as the catalyst as shown in Reaction
10 Scheme 1.
Compound IA can be alkylated with alkyl bromide or iodide to provide compounds of

Formula IB. Compounds IA or IB reacts with substituted amine at 150-160 °C in a pressure tube
to give compounds of Formula IC. Compounds of Formula IC where R* is hydroden can react

with isocyanate or acyl chloride to afford compounds of Formula I where R* is —C(O)NHR7 (ID)
15  or-C(O)R® (IE), respectively.



(when R8 is hydrogen in 1A2)33 46 The foll ow ng
abbrevi ati ons have been used herein: [125]] ABA
w@ 2@5k02 548 ( 4- ami nobenzyl ) - adenosi ne 1251 - ABOPXPCT/US2004/027133
1251 - 3- (4- ami no- 3-i odobenay| ) - 8- oxyacet at e-
- propyl - xant hi ne AR adenosi ne receptor CGS 21680
2-[4-[ (2-car boxyet hyghehaoN keHpNEam no] - 5N-i V-et hyl ¢
ar banoyl adenosi ne CPX
8- cycl opentyl -1, 3-di propyl xant hi ne DMEM Dul becco

nodi (F‘gl @oxedi N, N-di met hyl f or mam de DMSO
di net h f oxi de EDT ﬁyl eneldi anm net et f aacet at e HEK

i nhi bi tion constant NECA 5 pyrdine

- (TV-gt hyl car banoyl ) adgnosi ne U &hob - 0
A p‘h iNg oprvaeyl, adet ] H.TEA tri et hyl an‘i* ne TLC Thin
| ay @;THt—ogTzagph 1,385 (5a)
4- (g [ - annD 2. g{sfuryl}{dz 2 4}tr|azol o{ 2, 3-a}{|I
3, 5}t rkaazi n- 5- yI am noé‘tahyl)phenol I n cases where
conpounds are le CI ently baisi: or cgdl P to form

cel I s hyman enbryoni cpeki dney cells equrpll r| ‘@Q
Cl

st abl ezmamt g t i Bn of
t he conmpoundsg may baoamar op{ npiv‘es of
phar maceut i cal w accept able salts are et gam c acid
addi tion s(aJmtu,g,“thixm.dw\&ﬁh acids which form a

physi ol ogi cal acclagdabl e anion, for exanple, tosylate,
nmet hanesul f onat e,| meet at e, citrate, mal onat e,
tartarate, succindt¥R*benzoate, ascorbate,

a-ketogl utarateo arg{d a- gI ycer ophosphat g 8ui t abl e

i norgani ¢ salRhg- Ry be f*kNrRmed RI\ W
fratte, rﬁ t &\ _Jang

1B

hydr ochl ori de
car bonat e Sa|?8ﬁ2

(Formula | where X=3-pyridyl, Y=CI) (Formula | where X=3-pyridyl)
o R o '
7

R'< N — R

R7—N=C=0 j‘\)i )—O—N»\ﬁ

‘a5

THF, 90°C 07NN N R

R2

(Formulal where X=3-pyridyl,R4=-C(O)NHR7)

1C where R* is hydrogen
o]

RSl >_o_ >\\R5

DMF/GH,Cly, pyridine O

(Formula | where X=3-pyridyl, R*=-C(O)R®)

Compounds of the invention where Z is ~NR*R® and R* and R’ together with the atoms to
5 which they are attached form a ring containing a NH group, e.g., IC, or IA1, can be prepared by
reacting the compound with an isocyanate or acyl chloride to provide compounds having

Formula IF and IG, as shown in SCHEME 2, below:



Phar maceutical ly acceptable salts may be obtai ned
usi ng standard procedures well known in the art, for
wez@spks4dy reacting a sufficiently basic conppOndSmoebh7133
as an amine with a suitghkle acid affording a
physi ol ogi cal | y acceptabl’e anion. Alkali netal (for
exanpl e, sodi um i hM+obum or al kal i ne
earth nmetal (for Mft&gﬁ{gﬂgh’;ﬁgalts of carboxylic
acids can also be nade. It will be appreciated by
those skilled in the art that gompoufids_of the o
invention having a chirt-aFc=eenter ) ngy yexi st njefd be
i solated in opticalljy mactfove an@i%\r'ﬂgc“ém c'forms. ™R
SonpPET7&S2004/ 027133 conpounds miy exhini t
poIRyrv%l i gmy Kkt Ty |to be understood that the present
i nV@%rtN' engonpasses any racem c,oopkically-active,

pol ymef phi ¢ or stereoisg ic for N i upesy, S
t hereof ,wheafa‘*,&fommaoundﬁhe—;r rbv)e '@%WE@S%SS
t henatitg fidoupragrérte®s descri bed herein, it being well

knowsme o peephe art how t°8 prepare optical IV active forms

(for exanple, by resolution of the racemc¢ form. .
SCERME hHovasabatSiompesn L4ses ’rqungk} ﬁyﬁr@gﬁng of F%ﬂgtlg}fed hydrazine

at 100-1 (gﬁ{d t%?glg‘ilf%éoggﬁob%/}gs ift %rfr{u@l@t @5ihBbiinds BY FEfmhlallA2 where R%is

chromat ogr aphi ¢ separation_usi ng a d
5 hydrogerfmnrr@ilct i dconailyrideasgiord edmpainds sbFeanieHdiapAdd. Fgmpoun
4 .

et erm ne adenosi ne antagoni st _act i vi ' t he
IA can alsb acegbwithiketong Oﬂéléewcgéa WSPQFWOB‘PA 8@%%51%2% ﬂgr simlar
tests which are well known in the art. The conpounds

of formula I ¢ Xng[@N'?t E&S phar maceuti cal
conposi tions and adm nistered to a mammual i an host,

sucty as a hurraw;«—gati QQt"i[}i‘ _var ety of forns adapted
to" »@(ﬁ_l;@q\/sen—ﬁﬁui—ce» ofj\)a]\ﬁ@'rzi__%mr“gti on, i.e., orally or
pa%%é*.m“éra“l , Byt rAvienous, intranmuscul ar, topical,
lnhal &t i on.gf subcutaneous routes. Exenplary

pﬁar maceuti cal conpositions are disclosed in

"Rem ngton: The Scienceand Practice of Pharmacy", A
Gennar o, seeeper20i h editi omcockikppt ncott, WIlians &

W I ki ns;PhiTadel phia, PA ThtsS the |present conpounds
may be systemically adm nistered, e.d., orally, in
conbi nation wth a pharmaceutical ™ acceptable vehicle
such as an inert diluent or an assimj able edible

cargier. Thg\% may be encl os%i hard or soft shell
g n~eapgut'es, may be conpresgdd(Thilo fabl ets or
gy, b cgr‘qborated directly t he' f 65 of the

pat§entd s diet. For oral ther apButi ¢ admi nistration,

t HE [T TVE “Conpound may be conbi trestl WEEH GHE Br  nor e
excj pihents_ard used in the formof ingestible tablets,
B ] NI ) N@\#L&: troches, capsules, elixirs,

Sdfszehsi ns, ¥syrups, wafers, and the like. Such
conposi'ti ons and preparations should contain at |east

0. ]f%n Sf hydrogen in 1A2)
10
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active conmpound. The percentage of the conpositions
and preparations may, of course, be varied and may
waoeorsenisent | y be between about 2 to about 60% BET/URE04/027133
wei ght of a given unit dgsage form The anpunt of
active conpound in such therapeutically useful
0 Jo b S Egeti ve dosage | evel
Tféﬁ ﬁfﬁg‘)éﬁ%%bz?\}ﬁ%. gilﬁﬁxéé]%%%llgfﬂsgﬁét roches, pills,
[Papsshes, and {HEN‘i|emmngbeargd-adennsiien the fol | owi ng:

i nders such ag;s tragagant h [ 118 i
"eRBORE " oxci pr ndd el TGRS R LT AT Raftine
AﬁSi nt egrat i ng,a9R5he $ateptogs corn starch, potato
Starch, alginic acid and the like; a lubri cantilr]??utglh1 as |
OGDESOUM st ealdte(2-eartioxycgvdphenlleyaganpolsyi#V-glgylcarbamoy
_sucrose, fructose, |actose or aspartanme or a flavoring

adenosinggent such as peppermint, oil of wintergreen or cherry
dekavoring may keadgestyl-Waedipipglxanitinedosage formis a
capsule, it may contain, I1n additign to materials of
DMEMbove type Dubdceeuiodifiesiqepglermediv@n as a veget abl e
oil or a polye ne_ .ql .Marious other materials
DM? be present &\gﬁ"ﬁg’a@f}gﬁ%gﬁg?n%o ot herwi se nodify the
ke cal form Qfimkiglsalbiide uni t dosage004/ 02 33 48
form For instance, tablets, pills or capsules may be
E¥BAed with gelaitylenedigaminetefaacriaie or sugar and the

Lke. A syrup qr eli KRRBY @iy the active
}%%]?r&i]&%d, sucrg%uér?agrgﬁﬁrﬁ‘g@%se ag a sweet eni ng agent,
gethyl and propguiithiabeinbibiisorpeamsenvat i ves, a dye and

flavoring such as cherry. or nge.flavor. O course,

MREGAmaterial us dNr%hBBF%B%WPﬂ&%ﬁ O*hit dosage form

g%ggl d be phar npggeL Heﬁ?hs%pﬁﬁ){?@lﬁ&ﬁﬁi@ and substantially
- nts enp

toxic in the anpu oyed. In addition, the
BEAI ve conpoundiriethyldsené ncor porated i nto

sust ai ned-rel ease pre ations ehd devi ces. The active

Toefpound may aﬁ]&mﬁ@'egﬁ 'Omag?gé?% intravenously or

'lef %ﬁ%@ﬁi t oneal kYo py-aindisi{@iryH 1200} eddzotr{2,380H i3 Ditrgazin-5-

0 e active conmpound or its salts can be prepared in
ylaminosety&yphempt i onal |y mi xed with a nontoxic surfactant.

Di spersjons can_al so ' ; stableth ic acid or

Borbe NprE reogryRre “ERRESRFAAR diboRhy (ALAY sublehitic acid o
base sald)ddinthi@idtion oPideonPodhdiadsysaitomdy be epropfiatst Brampleaptl

use

, these preparations contain.a preservat,dV. .
pharmapeuicelhy amqptgglegaktharéprgﬁngq qubcf @cgmlgrﬁ%a?ts ipied with 48ds which form a
iolpRALTRESHIN C Al DNSsyBie takheb@Foriat, 8edtitorvimite,
physmlgg}fsﬁlsch?pl{%bé% aﬁklﬂlg’ﬁﬁgg}&ﬁﬂg Fi ?sg%gq’ueous sol uti ons or
malonafl, SR6FRE,Q06ciRite, Hearzdate apmnbiee, 9-keogmiagite gnd Hegluearprhosphate.
Suitablle ?r%rrgacillice szlts \Arglqalycal?so reeformed, including hydrochloride, sulfate, nitrate,
bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well known
in the art, for example by reacting a sufficiently basic compound such as an amine with a suitable
acid affording a physiologically acceptable anion. Alkali metal (for example, sodium, potassium
or lithium) or alkaline earth metal (for example calcium) salts of carboxylic acids can also be
made.

It will be appreciated by those skilled in the art that compounds of the invention having a

chiral center may exist in and be isolated in optically active and racemic forms. Some
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adapted for the extenporaneous preparation of sterile
i njectable or infusible solutions or dispersions,
wopisonshs y encapsul ated in |iposones. In all Pew®S2004/027133
the ultimate dosage for/shoul d be sterile, fluid and
stabl e under the conditions of manufacture and
compounfg?zf/}zﬁt@lﬂgirf biﬂlyiélﬁfmusﬂn chuis 'uolehg numdel\ssm@déh?é ﬂé‘fal?ifeﬁf‘é‘g;nuon
Aixtures
encompasesmr@ce%mwa& By T g TR
thereof, Ogﬁl Ig}g&h ég@%lvaﬁﬁmgwﬁﬁl posdebéithicths ol mepmﬂeed@cnbed herein, it

i ke vegetable oils, nonto
being welbkiy®ei i the attdosy, to @mpagqppt@b]hé agHwerforas (forgxa %{fﬁesolutlon of

the racelnﬁcgf%mﬂhyg:qgré;gtlafl% tﬁ@gmqtgaﬁ nlpﬁ%}ﬂ%msfﬂ%{m B lfy%cubé/ sthdtieg

nal nt enance o
hase).
W RSt 'd‘rl chich@atbgrapliie sq&sailomfusdlgspén@l FakonsEy p
materials; B Ira?gy se c?fS SL})?f actants. The preventi.on thggtandard tests
It is also Etiventiomal tondaterodnegArs @ﬁﬁo%%ﬁwa%o&}séa h‘iltyéﬁg’ﬁt

vari.ous anti hact.e wAtiahsart.f or
deSCﬂb@d&@é‘ﬁBl"é““H&Pﬁ‘%ﬂ? ﬂa?tﬁs%r ut ano r?enol sorbic acid,
Tﬁ@b(%ﬁ%é&ﬁﬁk of fftehulaTeahibl e*onﬂlnatamg/plmmegeuﬂp@ opmposifigns and
preferable to include is

to |
administeredytr smapudadlien $ogy such @ @ gq.l@mfl (B?‘? 1n fby%lilqu of gﬂ'ﬂi@ aflapted to the
chosen r%p%agﬁ:{mlg%ga{m% he, ¢ ﬁfeul Cotr %Qlleﬁte%ll'ﬁp 8% hﬁttaﬂ'ﬁﬁo&mtfammcular topical,

se’in the Corrp03| tions of g_%el S|
inhalatiofl 8} 80cRthinaBRQLRMES. oExenﬂpiaryQ)hanpaogutlgg ggmﬁgﬁﬁlons are disclosed in

nonost earate and gel at St ey ctab hIE tt,
"Remingtane The Sgwpeqiant P rﬁ% %‘Fri‘%é ’tALw fové&lc%%igrﬁ% ppinco
[ |nthe approprlate sol vent vvlth
Wﬂham%‘gew 1E%§b1¥}ﬁ$ﬁe ot ?r%?‘ i ngredi ents enuner at ed abo@ﬁ1 as
Theguhe pebserftebmpueniismyeyte wyatemdcalyiadmimpictsd; e-fn Ot

case of sterile ers & ek heimilabl '
comtinaa Seon s b PR AL LB RLSPAL A0 atftet bl
edible ceﬁ‘f Qxﬁ af il Ay B SncloRed by bﬂg)faﬂlélltgehltlhrcewléesdmy hg compressed
ec

ni ques,” which yield a powd theat|
into tablbt@ g)lr ﬁdllyémtmcpjrg@a‘@dyhrgm W}tg t%a@ Q% the pati Pr oral

ent okl ﬁéﬂr\ﬁiﬂh Sﬁﬂ Mmane&xmpients
therapeqﬂs ‘iffg\{f §¥4t %‘Hﬁ l;eproeselznt conpounds MR i
and usecpﬁl 18P %ﬁr@@f 1|nQesiﬁbfe&atﬁletrsnbuccaletablew@ﬁhﬁhé@P%\l@: eligis gpspensions,

However, it will generally be.desir % of
syrups, whiens, aod thqaéﬂ@kﬁﬁlclagmgg s@pg ngpg};a Lg sﬁq%lfl?dg?tﬁh ${8hst 0.1% o

or mu

active cggp?tllr@ t”flmr}) %e&l%&@ ogﬁfe%ﬁ@bﬁiﬁbﬁﬁﬂtﬂcﬂm@pﬁm mhay, of course be

e a solid or Ilqwd @ "

varied 288 Inaag/ daeiiettly be"h:eit\wbel Aoionie? {p ahowt 6% of e wiglelh pljp gigen ur
talc, clay rocrystalline ¢

dosage vt Fhe b LAk Lo gt i P8 Rica Ry bRl cqmpositons i

such th%?a%%gfec@vec&g\%géesle%l vl Ye @bfaid. Wat er - al cohol / gl ycol

he present compoun
ths ebletg droohespiiserapadle and hedikeiny fﬁmqnéamﬁbﬁﬁogﬁw fng;, binders

th th d of, t
such as\g@nf V%j‘?’%‘%hve%cg%‘ﬁg"%g‘a 81?1%:' ongkﬁ Eﬁ‘céﬁﬁﬁélts Afth WY A RiEn @hosphate; a

antim-crobial agents can N
d1s1nte#ﬁt r?érj%g;%ﬂ §1Rh%§tcbﬁi' stcl, potans stpeh alemid amid andythe difey pslabricant suc

as magadshon bEatatha; 2:1@ a Isgfgégmgg ggé’,pg ngéq?pgtssggrgg% E%gdgg 15&93(3 Jr%@f)artame or
a flavoring agent such as peppermint, oil of wintergreen or cherry flavoring may be added.

When the unit dosage form is a capsule, it may contain, in addition to materials of the above
type, a liquid carrier, such as a vegetable oil or a polyethylene glycol. Various other materials

may be present as coatings or to otherwise modify the physical form of the solid unit dosage
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and other dressings or sprayed onto the affected area
usi ng punp-type or aerosol sprayers. Thickeners such
wa@asoosypatshet i ¢ pol yners, fatty acids, fatty aci BCHEB1084/027133
and esters, fatty al cohodgs, nodified celluloses or
nodi fied mneral materials can also be enployed with
form. Fol ] ngténge CaMidi gﬁﬁs $&gggﬂ%§‘hﬁﬂ)}f Efmf@ﬁﬂgﬂeﬁn, g, shellac or sugar
, e like or applicati
and the mgeb r AGkHup dr@hkhenzakqonta(lﬁ the metlm@mpwég%%ggaiﬁ ioiH%“Sf%?s a
er mat ol ogi cal osktio whi
sweeteniHEEAGETL LA SBORIPITAC G RoPhar iy o B IF aa v brhe such as

ete houl
cherry orﬁjﬁ%@ f%@mt het (.%l'lfrse 01%7 rggz?am&gg Ingpm?pa]rdn:g}am’tunettdoaage form should

be pharméce@ﬂﬁalhﬂﬁ)cpp@hhetand @@bsgntm](lxp@-théq in tﬁﬁ amgu@g smngde Y
addition, g]?%acggﬁﬁ%éma%ndorpasf B ?Igéolfaq’ 4 {’cgﬁl)stalﬁé%%lébs bﬁeﬁ@@or@fand

e determ ne y
devices. conparing their in vitro act|V|ty, and in vivo
activity in animal nmpdels.

Tlaa( a¢ta/p(ﬁompognd By @fsp@@taplmémgs gdlé’gaveﬁo?ﬁtl% gr ing infra %erlt?ni;]eally by

T e

opt1ona11'f‘(@1ﬁ§?:@dlbvﬁtﬁtaﬂ rvtaxfic hhﬁlctanh'dblsmt@g)ls efn g8 bmprgpqreqi in glycerol, liquid

polyethylgng %iy%gfsggpgggtb&, Iagﬁrl] nﬁ?’(‘lﬁ?eg fdg%?% 31115 6Irln0ﬁ% mﬂi% g(ﬁg%&%hdltlons of

storage apl & MGEEHEL Htf%ﬁs bcghtéln% seBkive topresalt it of t
. & sugﬁ as agbé? or e?ﬁznll be(g%out 0. f@gnaf-leon
1nwnxwgmﬁherably about 0 5 2.5 w-% The anpunt of the

he g@g&g@ep‘r&qa? ag%%tfb ﬁs/r{eI}ség%tg%g forqr? f Fthﬁ{ o 1ﬁﬁfsfb%rc§ﬁ finclude hsterlle

vary not only wt
aqueoustspﬁltleﬁ'sr b1l EisleRdiomdristesitd Sl bomprdisgtheiactive ingradisut which are

d trat
adapted forat gdgllazdrra?lﬁléggﬁg@}ag%@gg% Harils ircgple s R Rigor
d1spers1<\g],§lylgptgqeng y tS?Cr%’tF | ¥ @i ln}gcggﬂl%)sﬁf At LR8s, He ﬁl’ﬁﬁlafbt doesgafotm should

Arcia 2 33 50 I'n gener al
be steril8 Cﬂ’iﬁi:( 8hd st@bls Wintiétthe ctisibonsiol napefactire h@g 3@1@5@ ‘Bhe Hqujgparrier or

vehicle edwcheta S%ﬁ\(l)qntg gkgglgatdﬁég’glqﬂépegﬁgm %rggpgléfpgl qgﬂ;l@ b\%’tgrb(eﬂﬁanol a

efer

to a

Iyol Iyedo pREJy 1Sk 'REHA MG RO Ly¥eh @bk diband the like

potyol (R EErtof NP IRE SERRETING ‘oo be ceogé%“en%“eﬁt| ;)

Vegetabthngls nh@ttexie glycerylh Bsters,camlasgﬁablg nm&tufqgrth@gw hg proper ¥1u1d1ty can be
abl ets, cap

malntalmdef@reggbmyleigy ths ert Cth)él o%xlgtg?cgngl g abr?alﬁgg%r@’of the requlred
particle %{ge%‘fﬂ‘{e Gsd Ml%lﬁé}%t&%z théhide df@aﬁ@ﬁaﬁtar The pl@&ﬁiﬁO}ﬂ of the action
S

of mlcr@ﬁ'@arﬁsm; Z)gdLenl?rL:gnabout byciflzjllrlgusbgntﬁlagcr:?egglm %ra%tdlfungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it
will be preferable to include isotonic agents, for example, sugars, buffers or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and gelatin.
Sterile injectable solutions are prepared by incorporating the active compound in the |
required amount in the appropriate solvent with various of the other ingredients enumerated

above, as required, followed by filter sterilization. In the case of sterile powders for the

preparation of sterile injectable solutions, the preferred methods of preparation are vacuum
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concentrations of the active conpound of from about
0.02 to about 20 m, preferably, about 0.1 to 10 m,
woreas/oprses er ably, about 0.5 to about 5 nM TheB€T/US2004/027133
concentrations may be achideved, for exanple, by the
i ntravenous injection of a 0.005 to 0.5% sol ution of
drying ahd'fhe #fdebd/ @ry!i@ﬂ’e@lﬁii%ﬁs; whikh §1edd h powden ofithé¢ sutive isgredient plus any
bol us containing about 4 to 400 of the active
additionalrdgsieedl ipgredienhpresespoing @Eekuslm%gl%ﬁ&{k,l??ﬁ‘ﬁﬁ??‘&%ﬂ?sbe
dm ni stered by. i | at i ' R -
RSt agare igh DE RS R S bBM ATl Bolicd in pyre form, fe.,
when théggfs $iqds dBloweeed, ﬁgwiﬁrgeﬁﬁﬁkgys bé desiuahle.to Rdmasstei thew to the skin as
p S may conprise a sujtable pr
composi@aﬁﬁ)@rifoﬂ%/l@l%ﬁ@n'%a &Y coppagtion withyp ﬁ%t%gagéll.()gi?%ui %@gptgsle garrier, which

L I aerosol, the do i i
b Qs f R , sage unit may be determ ned
may e%@" provi cfﬁ'lng a value to deliver a nmetered anount. The

@M@E@Ii& carriessLifiélua¢ findy distided sobids seohensftalf) ojayd axetoppysiglline

In ar tical f : '
cellulospapil oot B i e auL e (0uB W HFE pRERGY of etvcols o
Water-a]%@%g/ Igg}%m b4 % @ﬁich-{ﬂ?pl‘élﬁaélit E&Hp6lasie chmye gsvledi @ndidpersed at

presented 'n a single dose or as divjded doses
effectivalbvels] gritionellly withalppaid of nen-toxinsusfagiants, Adipvanisyish as fragrances
two, tnree, - : . .
and addl B RS OLEY PESH DR RURY NG, TRy g P el T o givem use. The
resultanFHgéﬂﬁ oRbodtisss @h%e'a@?ﬁ&! f¥ors PBSRbera gails) usdd tatimpregnate bandages
such as nmultiple inhalations froman insufflator or bg
TS.

and othapifid:sisi‘r@s posprayed:ont theifieeipd greadisgP Uy YPE RE aegQg)_l Spyjay
nts, patent ] ' ki
T
alcohol, i SR BAL & Iulbst & thodifitd métigral thatetidle camgleo bé emnlpyed witﬁ liquid

_ inconsistencies, the present discl o ing.
carriersdefarpy sprepgable pastes. ﬂelﬁnp‘i’lpt‘?ﬁné% é?efp%, a?*fqgt{lg Hb%ﬁ% %ﬁ)ﬁlﬁ%éo%n&{rectly to

. b cribed with ref ' i fi

he skinots des \ eference to various specific and

the s lnpor e?eerred enbodi nents and techni ques. Hovveeer It
shauplds bfusefid eleshatokbgtdabe¢onmpoyitiona mhaeh wndearsed to deliver the

nodi fi cati ons .b de whi.l i ni i thi
compotzg ot Kb 5 SR e TB R e O, 4 PathPpyr v
Pat. No”@)é'oﬁ’,?%s)', sk (Bl B Xot 59952V 808G enah{UiS1iPat. . 4,559,157) and
Exanpl es. EXAMPLES Phar macol ogy. The ability o
WortznemnghbBurRtis. 196. 4,389,508).e Hs¢fohdasagesed t%cqmp%éﬁ%ﬁf%ula I can be
re tor anta .St : ' LS Na:
cetrmiyed PP R R o e A £ T PGl gy, Mothods

for the O trdpdiafidn g Stedlive @osiHee tn BRSCAridsttertmirnals, tothamaas are known to the
receptor cDNA was subcloned into the expression

art; for phasplicep Db & P TN 38.949.

Generally, the concentration of the compound(s) of formula I in a liquid composition,
such as a lotion, will be from about 0.1-25 wi-%, preferably from about 0.5-10 wt-%. The
concentration in a semi-solid or solid composition such as a gel or a powder will be about 0.1-5
wt-%, preferably about 0.5-2.5 wt-%.

The amount of the compound or an active salt or derivative thereof, required for use in
treatment will vary not only with the particular salt selected but also with the route of
administration, the nature of the condition being treated and the age and condition of the patient

and will be ultimately at the discretion of the attendant physician or clinician.
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usi ng techni ques described in Robeva, A et al

Bi ochem Pharmacol , 51, 545-555 (1996). The pi asmd
woaesamshs fied in conpetent JM 09 cells and pPEEEBZI04/027133

DNA i sol at ed usi ng Wzar Megaprep col unms (Pronega

IC?]: POfati gn, {\/Bdll_'son . adenosi ne receptors were
odyced into
ingengBLIPNBEE | AU e, o n e T i b R P40 dbout 100

mg/kg, pliF&oly Hom aﬂe&%lo%abom:lzsnigaﬁg7oﬂﬁo@@mlgﬁ@et sl tntmw preferably 5 to
rans ect ed HEK cells were grown upder 5% hum dified

about 20mg|mmrkﬂ§g1§maboda( weaghter b sealbimnt & 48Y- Col oni es wer e
el ecte r QW HAdéh;
e A W e g Ry

tablets, cv.eplta@ & MBorfEAiRing Ul thi 480 tm gyipxd ferably( 1) 12200 1agcmshbrsiarally 40 to 100

rum 2 Mglutam ne and containing 50 | U nL
gofacpwiquﬂqnﬁpelwlﬁﬁﬁﬁ&e ©fPept omycin, and 0.2 ng/niL

;lg 85{1&%%1;%3&@9&%1@&%@%&&?&1 #B)achiced heakvastna
rameter round plates and subcul tured
concemrmﬁﬁ IHIEME0O bbthpewtd dffymn ebdutt2ty abeut0 uM pisterably, about 0.1
Radi ol i gand bi ndi ng st udi es. eptors
to 10 pMiomast axederablysf abiaak0 %ZB ab@tﬁgﬂ%eel“ %éﬁqg@t LPﬂs E%}é%e achieved, for

exampleE‘Py]—Qlevl\etlg?V%};%sc@e?ﬁon 0 6565 td. é@fso’f@ﬂoﬁ%?@% acte E@éredlent or

ease 1 n Itors

orally a&%ﬁéﬂéﬁécﬂésrhebolﬁé)&bﬂfd&hm@ ebyitret it esyvf the y¢t1\fe| m@eﬁ@g‘c
2 ng/ nL of each_ aproti n| n,

Twmms OfTthmé’é‘PtF@ %Erbé HEY U gS pﬁ%&dhﬁﬂggonﬁr?mtan}]haler

nkmann)
1nsufﬂaf§>ﬁ éltoéxglz? o grésg Srﬁgeg psclck gg@%&% %%ﬁ%ff g%lnﬁgm %8 aﬁﬁ@ﬂ{g@@
PressurizedPpdcEO Ay coiprisela mltableg)rop@hg‘esuch las parben dipxidping ofhek gllutable

aas. Tn GoupkraSEaR AP0z B dorpeRl i el SRR ET R BVidtd fualuc o

O

deliver g inoter Y $h BRI GSurBh&s | dewmbdrsanel fudlyl desaibeBid 0
le?q%&%}%@aﬁ—ﬁtoa final protein concentr tYIono
pharma@d@tﬁbﬂxemed: yodksrsyehmas Ramingtames Phag@agrubc Yences Volumes 16

concentr nbranes, db
(1980) ¢ RdBo O o BiFEEBIGod i n”0. 296 NaOLY 896%2 S8 and
zﬁé)&%?rgd Q@ée%as} &tﬁﬁfeﬁi%hﬂgbé presereatmm sheglé ﬂumcwe divided doses
e

al, Anal Bi oche
admlms(tare&&)appsamteamemlae |f®rcﬁxﬁglplfs axio. fhgpe, §§w %{dgwg 519?] doses per day.

The suly Cept V@F%gg%{)o R e gr Gifeol W@ﬂd@&%te(l@;@sely spaced

son, i'stol UK) (Ji, X et al
admmls'(aaﬁgn@@lidlﬂié hlEpRMnhaltiond fﬁmﬂ%m(suﬁlgg))r)or by applsatipmefeplurality

C/mol). To prepare 1251 -ABOPX, nL of 1nVABOPX
of drops interghereafol / 1 M NaOH (20:1) was added to 50 nL of 100

Mlloga?gh?st] %gt%npégpﬁigﬁtiorﬁfbooks and literature cited in the specification are hereby
incorporated by reference in their entirety. In the case of any inconsistencies, the present
disclosure, including any definitions therein will prevail. The invention has been described with
reference to various specific and preferred embodiments and techniques. However, it should be
understood that many variations and modifications may be made while remaining within the
spirit and scope of the invention.

The invention will now be illustrated by the following non-limiting Examples.

EXAMPLES

Pharmacology.
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7.3. One or 2 nC of Nal25 | was added, followed by 10

mL of 1 ng/nL chloramne-T in water. After incubation,
wQ0ooosiomses at roomtenperature, 50 nL of 10 nB¢TIS2004/027133

Na- nmet abi sul fite in watersjwas added to quench the

reaction. The reaction mxture was applied to a C HPLC

%’%Lﬁ‘ggﬁ%?gd&md#f ‘%F %@E&N{ﬁ& fis pAhpaRhognélreoetht antagonists

mn at 35% net hanol, the .
may be ddrhial ustprptenhamldgical waslelsavipeaneovelomyaie theyfuh or using test
Unr eac_%gcg ABOPX eluted in - 12 m nutes; 125l -ABOPX
proceduzes desdbed bal@Wa9 nin in a yield of 50-60%with respect

"lth%trgpgzgicr@ci:le%)itcﬁlcﬁ%é byas kib@Shadlihidrihe BxRéssitindasasid pPoubldrouble
ratr1 o o

71/ 1251 - ABOPX was 10-20/ 1. Radi ol i gan
using tedliniigtien desexiped innRaotteya,whras abeﬂ@@hﬁcﬂl@ﬁm—% Iilc%éeg 0 @ R96)- The

..20- 25 nbr an KN 4N : :
psmicF g TS ARG LA
Megapr blamhMPIRGedCoipaiation, MadonaB])3 Ay aterdsihe@ceptors were

nspeci fic bi nding was neasured in the. presence
introductOOAMINERSR CebrpenF of LexEi AeT BN 5t EARRoh Jodt ol» Proc

usi . nbranes were filtered on
Natl. A S %?#95%@19& ig a Brandel cell harvester
é%lezithersbur g, MD) and washed 3 tinmes over 15-20

#H€ewi th ice cold buffer (10 nM Tris, 1 mM pH
7.4). B and .
FionbiesieaPIEKG 01 Vs BRE VREES por g 7o Qp G afosphere at

it &¢87 Ocll Pa1HRA i 0.6 [89GuL G418.
tempera?wa l%?b ggpg%l 516‘?% S %@%%{Oﬁgﬁ%usf%a . gvaI ues .
Transfebdl célid Fae enfintamed uDNEMeupplamented avithridams Ebhnyigpgiggixture
as described. Linde o cl.. Nucl. o B
(111, 168 aienpor gy ! ERisRe aﬁ&%@%ﬁ&ﬁ%ﬁtpﬁﬁ‘gn° 30 mg/mL
streptor%?ﬁ#,lé%&%%?xg/ﬁlgf @%ﬁe{z‘ticﬁgbﬂﬂ A BRthekgeflenanting. Reteplar ailtured in

et Naunvn- Schm edeber g@s Ar ch.
10 cm dPhaeeEoohd plag35nd SebaBuredogin graws coFiural Geeroximately after 72

1251 - ABA were utilized in radioligand bindi ng assays
hours).t o nenbranes derived from HEK-293 cel s expressi ng
reconbi nant rat apnd A3 ARs, respectively. Binding of [
dinligapd WRENGS1UdSt opyl adenosi ne. Schwabe, U. et ah,

Ap
nvn. ' ' HRAERBLR cells wide3washed h&(h PBS
ﬁg%'%c &?Fﬁmﬂ?@ %F%,Iﬁ%ﬁg%ﬁsam Chi c% og’ ° }NL%)nt 0 o
followddesyeipé csld HufferAr @0 nodriEBPES, 1donM BRI AsrbHisk Aridh grgeass inbibitors

CGS 21680, Jarvis, . MF. et .-ah . 1.P .

(0 efmchgamicins 00 Uk 30t bbbl RBTRERM oFR

i PatnCm@RE e Btid) OMelcdlls Sefd @l gefiead irenBslywas (Brinkmann) for
aprOtln%AéA}J?%r mlelgﬁas egcr)i bed. Adenosi ne .deam'}lna?tg ﬁéf | HEPES. 1
20 s, cantiifugédrit) 30,4909 g.and the prRileisrvpshedtvppe AR USRS (10 M ;

! [R08Reast Mifoill§. | ' 3QufieRd@f inffer HE,

mM BT i T R et R SRR R Rps et in
supplefr%ﬁte&‘ QihadbParkdsé@nd frozen in aliquots at -80 °C. For binding assays membranes
were thawed and diluted 5-10 fold with HE to a final protein concentration of approximately 1
mg/mL. To determine protein concenirations, membranes, and bovine serum albumin standards
were dissolved in 0.2% NaOH/0.01% SDS and protein determined using fluorescamine

fluorescence. Stowell, C. P. et al., Anal. Biochem., 85, 572-580 (1978).

Saturation binding assays for rat A,g adenosine receptors were performed with
[BH]ZM214,3 85 (17 Ci/mmol, Tocris Cookson, Bristol UK) (Ji, X. et al., Drug Design Discov.,
16, 216-226 (1999)) or '*I-ABOPX (2200 Ci/mmol). To prepare 1251 ABOPX, 10 pL of 1 mM
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conmpounds were initially dissolved in DVBO, and
diluted with buffer to the final concentration, where

wo b@sarsynt of DMSO never ceeded 2% | ncubat PONEFSWO4/627133
term nated by rapid fiItrg i on over \Watman G-/ B

op g P B S oG8 90 R B,

7.3. 0n¥id: D Beids RuPPakaseriaba Abibwasty $6 iiL‘%l)lfﬁfIl@g/ﬁiU chloramine-T in water.
concentrations of conpetitor, spannl ng 3 orders of

After incmbatian, 26 nedjites aterdomﬁpmppntlm SI0Oyulf QﬁlOtmé/mICBTCéaﬁeté@@\Hﬁte in water

d C50. val | d
was adil R e PERGHRTC Thd Aot niiSis i B 88 g HPEE Sotumn,
eluting '%ﬂf'zmmﬁ@fé JPnedRanoCAMd 5 Yiﬁ\?[%h@?jh\d&f pm 0. OAﬁemmm bt 3§% methanol,

val ues as descri bed. Linden ) Cvcl. Nucl. Res
the me@an@&om@tr@n%wps rapgred te d89%icverhl Bilbf Upkacted éth eluted in 11-

2 QMM Gkt 118 BNOF 2D 3y BOBREEA e 1

Th @?ﬁﬁbﬂhﬁl%l@ﬂ@ﬁﬂéa}”@he f4Re DTEE aBCOP pIves p«maoa Radlohgand
buffered saline (PBS). and, then, incubated i

binding exm@@eﬂswrw@ﬁomlq@s%twlwgq With 2629, v@snwg_fwmm a/rtlg a total
volum 8. i1, FEAGIRE REBIGcl e ol 5 WERE oSRE deithiEisOtnd 3
MgClLL Tak 1&&35&1&1&[@@ s@asl3 ofat 23 7Cn1Nd‘1¢’S§Rc,1ﬁc5bmﬂ/lng®lfas nfeaSumetllin the

MySO, 1.4 nM CaCll ,. 3 mM NaHCO , aﬂ%N?HPO 0 dhos;
presenganpfidQOmdyl NECA. Gampstifionpcaperinenty @’eFﬁ\ﬁ t usingp- i g'1-
ABOPYK SERRENRLk i rdd dHORRRESD! GAXCiRALAsils AMhrmiel bl Bifvester

S were rinse once” and

(Gaithérsisuig i) @dd iwasi2fl nimey efer & 6-20B8&0mls prthene neld dudiet € 0mM Tris,

U n ad de d h
1 M Rl 86T o 51 Rt gD A S Sl e Leas
squares ﬁlt%@[l&{ g)\f%ﬁigfé @sﬂéﬁﬁndﬁﬁ% &thdaRd Mftgu&ed, Ds Mng Soc. Indust Appl.

erred to a 37 for 2 mnutes. Then th
Math.,dé| 431-441.2d (1963n Kivahiesifyr differsnt eannprivads Wdretdsrlaed from ICso values

o e R L AR e DA T

expemhbﬁts at8bilakd @ mehnd NEgBML f | uorescence obt ai ned at 400
nd 485 nm (excitation,, 332 n was recorded using a
A arhe Aenosne ReamiorNELRIGRY. dirdet Raft 0l NgsgynsSchmiedeberg's

s ST 540, 2609, O1ohco AR Rl LR Y o i

binding Bidad4 %Qﬁérﬁbﬂ&hékgie’iﬂedfﬁﬂohEHE&-%rﬂ-beﬂs 4xprdding recdrabinamieriat A, Aza

of cells was washed tw ce DI\/EM HEPE buf f
and Ay AR rimcwliéd]éw@&&ﬁvt@ 23 Eisonigpyle St féfh%ﬁ%e U.etal,
( S tyi d
Naunyh&chilidiebe, 3% 01z 8o ]’g—g? 172:1‘15§g(n{29r aO? g[@H]WPﬁQ %ersham

Chicagteile) taddadceptab romeat baret@l erirtical membranes and of [PH]CGS 21680.
Jarvis, M.F. et al., J. Pharmacol. Exp. Therap., 251, 888-893 (1989). (Dupont NEN, Boston,

MA) to Ay, receptors from rat striatal membranes was performed as described. Adenosine
deaminase (3 units/mL) was present during the preparation of the brain membranes, in a pre-
incubation of 30 min at 30 °C, and during the incubation with the radioligands. All non-
radioactive compounds were initially dissolved in DMSO, and diluted with buffer to the final
concentration, where the amount of DMSO never exceeded 2%. Incubations were terminated by
rapid filtration over Whatman GF/B filters, using a Brandell cell harvester (Brandell,
Gaithersburg, MD). The tubes were rinsed three times with 3 mL buffer each.
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of the test conpound (appropriate concentration) or
buffer. After mnutes, incubation at 37 C was

wo evosionssied by renoving the nedi um and addi ng PODURL009627133
0.1 MHC . Acid extracts re stored at -20 C until
assay. The anounts of cyclic AMP were determ ned

[ 1 owi n t [ . whi til.i Al i.ndi .
Arlopd P Rl iRt henlipetl S ban e dgritiR Blgpinae
adjusted #ptpilafidy Firiie IQDEF ddchabin@bsnd, Weee asedayChukiues, calculated with
consisted of 150 mMM K HPO mM EDTA/ 0. 2% BSA_EV at_ pH

the nonlinesr regeaspipp anctixgl impjented nfSganir g Reim.oonhifgR, ¢ atvere
comend) Gopt PR, RS S-SR TS, U s, 17 10w

Hill coeffit@erts bf #e soveadecoathduhdowark iy thei rasgdofidl.§ fo B1times 2 L
150 MK HPO /10 nM EDTA (pH 7.5, 4 C. Punched filters

MeigioneuRs@d in Packard Enulsifier Safe scintillation

fluid after 2 hours of extraction. Avail.able.,data f
M- Adef s fipm ot Gonglup sy T A5HBask Syasiipssd Wih Ehs and Mg e

Dulbecclfo??\r/p%[r(])%]i%l{)a?e Blffersf ?aﬁlrn% ?@%%fangffg‘%}?im UG datA ?ﬁPMg{e-dﬁee HBSS

erm!s_ e Sp acenent o Sp cific
with 0.0532 BV pABERK0 5B RANVIED A ukal the eclipdaached.r Bhy callsprars sieskd twice by

n 293 cells. Synthesi {zati

centrifuBRiEON 28001 S PR ENUETEoREsg i 0 Sl B PSS Saa by Selaf 137 mM
R i an-

NaCl, 5 \Anglpfe ﬁ?%&% @B\@%‘ ??Q%QO%JD\CE!% SREENGOTRS,E0.680¢ NHEPI0,20.4 mM

i 3." Unless noted, chen cal
KH;POg .6 i giveoses pnd $6 exdM AERGSpHolvA hndihg Ga” osensitive fluorescent dye

t hyl si | [
ot LA R L OE 1 TSt PRI B0 (2 st e
free HB%%{ sﬁlggféﬁﬁlrﬂrggt\ﬂﬂ?l UNGT SREb&OR k&0 AHB HS1dSR 8SIrh RIFRicR4ture.

_ ~derivatives were honbgeneous as judged
Adenosiifi 1eepldiGn{aSohisteprepedad 10RX4stodks 25 DMFO ar uetiiele s added and the

backed, EM Science, G bbst v ND) LC '
s A F T8, Bt A0 a0 LG (S )
15 .10 li . [ ie i o
w5 ) BRSPS Y R Se Syt
spectro?ﬁ&bﬁﬁtdﬂ%Slng/mgr&E&}tb, (Qbds MLHr The raiok df indb- IG{@edotce obtained at
ormc . i
o o kS ek o GeL ot o b 0T BT Q8 3 v e

aﬂera@scg iibsrﬁt%ﬁ Jdgh the assigned structure. Exanple 1.
ner procedure Preparation of 6-chloronicotinoyl

| pride; 6- roxynicotinic acid (1.444 g, 10.4 mol

@gﬁ%ﬁfg@)e%@g%ﬂﬁmf’hi onyl chloride (8 m). DVF (0.50 )

Wy LivAMPeegatiohhasBexdouned WeBMBNIHBRES bufifer ZDMBYteentaining 50

al'l owi ng the reaction to
mM HEPES, pH 7.4, 37 °C). Each well of cells was washed twice with DMEM/HEPES buffer,
and then 100 pL adenosine deaminase (final concentration 10 [U/mL) and 100 uL of solutions of
rolipram and cilostamide (each at a final concentration of 10 pM) were added, followed by 50 pL
of the test compound (appropriate concentration) or buffer. After 15 minutes, incubation at 37
°C was terminated by removing the medium and adding 200 pL of 0.1 M HCL. Acid extracts
were stored at -20 °C until assay. The amounts of cyclic AMP were determined following a
protocol which utilized a cAMP binding protein (PKA) [van der Wenden et al., 1995], with the
following minor modifications. The assay buffer consisted of 150 mM K,HPO4/10 mM EDTA/
0.2% BSA FV at pH 7.5. Samples (20 mL) were incubated for 90 minutes at 0 °C. Incubates

were filtered over GF/C glass microfiber filters in a Brandel M-24 Cell Harvester. The filters
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cool, thionyl chloride was renoved by nitrogen stream

and the residue was dried under vacuum overni ght and
wasedodissect |y in the next step. Preparation oPCT/US2004/027133

|, 3-di propyl - 8- (6-chl or o- 5’3 pyridyl)xanthine (1):

6- Chl or oni coti noyl chlori of'e prepared from

e AR S S 5 by AT 80
Punchecﬁ@l??ra w%g]e (?cgmge'd np?’aa{ag’@ﬁhlﬂs?% r'S @%s%]ﬁl tiofl ffﬁﬁ@éﬁer'ﬂho@fs\’of

nal ntai n e reaction was
extractioddr med to room tenperature and stirred for an

dditional 3 h
ot L (0T 200 0 B e
Table 1‘@@1@3 B&Irﬁ?géd?%ﬂle Kh;?te%'ls Yl@%exre%f Hféﬁlqcérﬁént 2 BpdeH AN TJABOPX

. ( ter "cooling, the pH was carefully
binding athat 8t g ebctptors (nivid) exprassed in HEKd2990tellsA sol i d for rred

and was col | ected d washed with water (20 m ), ether
QYZUhPﬂ‘S)a%&:b@H?%FW*’EH?(ZO m) to prow de an off-white

dhndmfcieag netid YesdaRclpkctReo Feﬁrfdrhﬁd et VaiaaB00 MHz
out further purification. ner a rocedures for
spectrombter arebspectonwefe taken in DMSO-dg or CDCl3. Unless noted, chemical shifts are

e SRR AR E 450 e 2 .

Electro-%ﬁ%yﬁ@ﬁ&ﬁﬁﬁﬁ@@[ﬁﬁaﬁl&bédtﬂo&ﬁﬂt@dw@rpembnﬁ@d ithla Th’enﬁoEmgﬁgan LCQ
were put in a pressure tube. (Ethanol, 4 m, was added
mass spagetratheiesol vent i f the nelting point of the amine is

SRR kB LS PO BE Bl P S heBgam s, 025

mm, alGeRiind Backet EN fciéhce] Glbh&tswadN Echnd THRLE éSllumadﬂQ usisigi \arian C18
was cal |l ected and pur ed b}/1 silica %%Iorco

5 micropAapealicotim. 614 a1 b i) h e s or S 5Bvent system, a
a flow 1% eo l f%ggne ok oRent sy¥RE Hused Weh Me@H (0 1% forﬁucladi@) 41,0 (0.1%

procedures for the preparation.
formic ati€R Reram)wami:katechdd)yaﬁmes@prm attz.&2ermn Pafynme MMB@ﬁé mass

ded
SPethab’Yeé%%ll?rq’\g?tP\(%econ eﬁn‘g 913%5 e(déwi:lg ) vvalsnagded The

x§ 1?1\/\1@11@;;11&,5-6&(1%% 90 C for 48 h. After cooling,
vent was evaporated. The residue was purified

wemmn@fﬁmlmmmcpﬁnmchlomm = 11:1). GCeneral

§nﬁ%%og{f§§qtfn?% ?%@ t p{%f %alroqf 1’11% %ﬁzﬂig&dggl’ Tﬁ’@ﬁ’&?fﬁ ch1dfi& (8 ml).
DMF (@I 86 Inﬂ)éd«a@gdd&dc hihe it iddRrd ﬁa@reﬂqued/ﬁir eht SA)ftewaH@wmjgsthrewdgcbn to

cool, triame | blerid 825 THRONAOBY NED SRS TSI P e s d1ed ndef vecuum

ovemlgh?gr?c?ué%tdlﬁn%c{l}(? fn 3 nbxt sfdpe Sol vent was renoved and

Preparation of 1,3-dipropyl-8-(6-chloro-3-pyridyl)xanthine (1):

6-Chloronicotinoy! chloride, prepared from 6-hydroxynicotinic acid (1.44 g, 10.4 mmol),
in CH,Cl, (20 m]) was added dropwise to a solution of 5,6-diamino-1,3-dipropyluracil (1.81 g, 8
mmol) in dry pyridine (8.2 ml) maintained at 5 °C. The reaction was warmed to room
temperature and stirred for an additional 3 hours. Water (50 ml) was added to quench the
reaction. The solvent was evaporated to afford a dark colored oil. The oil was refluxed for 2 h
in 2N NaOH (20 ml). After cooling, the pH was carefully adjusted to 7 with concentrated HCI.

A solid formed and was collected and washed with water (20 ml), ether (20 ml) and chloroform
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the residue was purified by silica gel colum or
preparative TLC (CH O :MeOH = : 1 or Ethyl Acetate:
woleooanets4$eOH = 15: 85:5). Preparati on of PCT/US2004/027133
|, 3-Di et hyl -8-[ 6- hydrazi ngs3-pyridyl] xant hi ne (138):
Conpound 1 (500 ng, .44 mol) and hydrazine (4 m)
I b
(20 ml)\/\tg aﬁoﬂ&ér 1‘(1e prfﬁxé@geﬁs?)gﬂt 58 §5’ ?he F{Jaﬁﬂtqlé s(L?S matahg\ggy?t step without
furtherpedfieadioand stirred at 100 - 160 C for 10 - 6 h. After
cooling, the resulting solid was coll ected and mashed

W th nmet hanol and ether to %I ve _conmpound 138 ( ?l
Trenepplareeedurss fardhg reastioneol d ScdiprpRy-8i( Q- ﬁ'blefo—ﬁwytrw@/ )xanthine

. i £ ' neral procedures for the preparation
a)wnggﬁ%%ﬁ%g%ifﬂnw Formula IL: Conpound 138 (31.5 ngy, 0.1
r@eahpoundd (40 s 0ddd nnmo]aaﬁdl the cacieshonBing spbstitutad amine (0.5 ml or

05 ) Wergaut fn?enér‘é%%&@@? ool e ot w P2 B 1 e e point
of the e 8 dbrorv@ do a@g r@@greQuf)Q(NagﬂusIQd wifi 4:86n, %@ﬂ%dl Bl stirred at

e resultin vvas col [ ected and purified by
160 °Csfoi 4260 bel IAfth Icucnimg;) pther @ Pamldtiay eddRdC Thevestiinp®lid wastcollected

o i S B8 RO Sy TR P RIS B 20+ 11010
1 or deénPB thecpr: ‘M@@Hr ag Aesoritbed #es ei npahove. Conpound

3- Di propyl - 8- (6-chl oro- 3-pyridyl) xant hi ne HNVR
(DMSO, d ) : d 0.89(m 6H), 1.59(m 2H), 1.73(m 2H),

8n8e %l'ggprjr)lg&(iureg f(g}_%% a)relr%g ﬁn Ogﬁlﬁea'_&oznéd"'ﬁ%! 47 68(d,

9flﬁ7ahﬁno kbstidrad gyizdyl cddppoutidA1CHE 0(hviHyas Su@p&'ﬂde(ﬂl llddr& THF (5 ml)
| - Propyl - 3- propar yI 8- (6- chlorosgrldl ) xant hi o
in a proggyre ﬁﬁﬂf 3t igogvppate (hpbues agided. The mixture was stirre Gt 90 °C for 48

h. Aft«%rBNg%lé), éﬁ?éﬂ_lv%ﬂ 8&5 g%{h%k%% nﬂ'iegr]e_%zﬂ{lé @%#%ﬁf}_@eﬁy%e TLC
(CH,CL.:36¢0H 2H):1).1. 72(m 2H), 3.33(m 2H), 3.84(t, 2H,
J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.52(d, IH, J 8. 7Hz),
7.09 (t, IH), 8.00(dd, IH J =2.4 Hz, J =8.7Hz),
goeeral progedup:es f pregaratipn ofgmidegqmpounds:

The amino substituted pyridyl compound (15 mg) and the desired acid chloride (4-6

equivalents) were suspended in dry DMF (2 ml). Pyridine (0.1-0.15 ml) was added to the
mixture. The mixture was stirred at room temperature for 24 h. The solvent was removed and
the residue was purified by silica gel column or preparative TLC (CHyCly: MeOH =11: 1 or
Ethyl Acetate: Hexane: MeOH = 15:85:5).

Preparation of 1,3-Diethyl-8-[6-hydrazino-3-pyridyljxanthine (138):

Compound 1 (500 mg, 1.44 mmol) and hydrazine (4 ml ) were put in a pressure tube.
Ethanol (30 ml ) was added. The pressure tube was flushed with argon, sealed and stirred at 100
-160 °C for 10 - 16 h. After cooling, the resulting solid was collected and washed with methanol
and ether to give compound 138 (40 mg ). The product was used in the next step without further
purification.

General procedures for the preparation of compounds of Formula IL:

Compound 138 (31.5 mg, 0.1 mmol) was suspended in acetic acid (5 ml) in a pressure

tube. The aldehyde or ketone (0.12 mmol) was added. The pressure tube was flushed with
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Compound 4:

|, 3- O propyl - 8- (6-(2-hydroxyethyl ) am no- 3- pyri dyl ) xant
wozovs/ bR (DVSO, d ): d 0.88(m 6H), 1.57(m P&E#/1US2004/027133

1.71(m 2H), 3.36(m 2H), 5% 53(m 2H), 3.85(t, 2H,

J=7.2Hz), 3.99(t, 2H, J=7 473(t IH J=5.4Hz),

6.57(d, LH . J=87 o | ,
argon, s2bivg apg styredt Ay 164G - n‘% Ao e g s
collecte%l%ﬁ%uﬂﬁg@ @Hi@g é‘l column or ﬁ)repara‘uve TLC (CH2C12 MeOH=20:11t010:
pro - -[ - (4-acetyl pl perazinyl) - yrldyl]xant
1)tog1mcmnp¢mffmmam.) . d 0.84(m 6H), 1. 52(m 2H) |
1.68(m 2H), 2.00(s, 3H), 3.52(m 8H). 3.81(t, 2H,
J=7.2Hz), 3.96(t, 2H, J=7.2Hz), 6.92(d, IH, J=8.7Hz),
8.14(dd, |H J =2.4 Hz, Ixatplb), 8.79(d, IH,
J=2.4Hz). MS. nlz 440 (I\/H-H) . Conmpound 6

The f@iqyngg; pompoysls o drezipy Eion (yyergp@yaregwfpg b propgdures described

_HNVR (DVSO, d ): d 0.87(m 6H), 1.54(m 2H), 1.71(m
herem%ﬁ) 3.84(t, 2H, J=7.2Hz), 3.98(t, 2H, J=7.2Hz),

@&Aﬁ(ﬁmdiﬁ 13:1511)5&391,8 €6 ﬁﬂl()ﬁb 34;iy|ndyx;8aﬂtﬂzx)e 7.22(m
DN Sbsdon 50,654 89@17@;1@ Thagn, S5, Lrtom RED P8t H 127.2H2),
w06, 2ferchmp RPRERTR, Fop Pt By P AB I o il i g 1

J—24I—])Z d o. 88(m 6H) 1. 63(m 1OH) 3.61 (t, 4H J=5.7Hz),
85(t OHz), 4.00(t, 2H, J 7.2Hz), 6.91(d,
I-QM“L)&BlZ(dd IH, J =2.4 Hz, J =9.0Hz),

n ov]T Mt d
difgl i Sl i oy e,
mmxlal\%?(mlz) d 0.88(m 46H) 1.55(m 2H), 1.73(m
Emmundz&mlé—l?lmw 1-33- -gthy E‘%m'nnn‘—’r38 %ﬂbﬁwtﬂ@%%é
nﬁNl%/]gg&)lﬁ;EUz de)? &&8é{uh¥§ﬂg8lﬁa (I3H) 17 35; #580m, H¥E; 1.72(m, 2H),
3.33(nd, )23) 0. m(oa?l J%? {ZHZI B-9%t, m;u ﬁﬂzﬂﬁ@dﬁéz(d AHgJ—*a&Hép) ﬁi)9(y 1H),
[l y IX : 0. 88
8-00@%%‘{ » ﬁo%tzg %67(%‘1%‘ %ﬂ‘%ok(m 2H) 2. 47%

1R 3 3 64(t 2H. J=6.0Hz), 3.77(m 2H),
g\b%SlPt 2%@1 3.99(t, 2H,
Compound 4:1 3-D1pr0pyl-8 (6 (2- hydroxyethyl)ammo-3-pyr1dyl)xanth1ne

'HNMR (DMSO, d¢): & 0.88(m, 6H), 1.57(m, 2H), 1.71(m, 2H), 3.36(m, 2H), 3.53(m,
2H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 4.73(t, 1H, J=5.4Hz), 6.57(d, 1H, J=8.7Hz),
7.11(t, 1H), 7.99(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.70(d, 1H, J=2.4Hz).

MS: m/z 373 (M+H)".

Compound 5: 1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyljxanthine

'H NMR (DMSO, dg): 8 0.84(m, 6H), 1.52(m, 2H), 1.68(m, 2H), 2.00(s, 3H), 3.52(m,
8H), 3.81(t, 2H, J=7.2Hz), 3.96(t, 2H, J=7.2Hz), 6.92(d, 1H, J=8.7Hz), 8.14(dd, 1H, J 1=2.4 Hz,
1,=8.7Hz), 8.79(d, 1H, J=2.4Hz).

MS: m/z 440 (M+H)".

Compound 6 : 1,3-Dipropyl-8-[6-(benzylamino)-3-pyridyl]xanthine

TH NMR (DMSO, d¢): & 0.87(m, 6H), 1.54(m, 2H), 1.71(m, 2H), 3.84(t, 2H, J=7.2Hz),
3.98(t, 2H, J=7.2Hz), 4.54(d, 2H, ]=6.5Hz), 6.61(d, 1H, J=8.7Hz), 7.22(m, 1H), 7.31(m, 4H),
7.66(t, 1H, J=6.0Hz), 8.02(dd, 1H, J;=2.4 Hz, 1,=8.7Hz), 8.71(d, 1H, J=2.4Hz).
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J=7.2Hz), 6.73(d, IH J=9.0Hz), 8.12(dd, IH J =2.4
Hz, J =9.0Hz), 8.78(d, IH J=2.4Hz). MS: mz 426

w@ w2)p2158 mpound 10: PCT/US2004/027133
|, 3- Di propyl - 8- (6- net hyl afino- 3- pyridyl)xant hi ne H NMR
(DNSO d): d0.88(m 6H, 1.56(m 2H), 1.72(m 2H),
Mk BHMHED 5Hz) , 3. 85(t, 2H, JK7.5Hz), 3.99(t, 2H,

g:%]ﬂ?({;%@ qF;%SPmPXF?i&[g (? i ;1) o }gﬁlxqqtlhme M)
IFAMREDMYG: a7 & 038 b1 630 '@ J)J(t 4H, 1=5.7 ) 385, 21,

|, 3-Di propyl -8-[ 6-(4-net hoxybenzy 3-pyridy
J=7.2He) i48 (t- RNRT D059 t(d), 1Hel -0, @A)0. 186d), 1 8L, 5L H2H=9. OHz)

3.71(s, 3H). 3.87(t, 2H  J=7.2Hz),
8'79(d’§.}gé%$fmzﬂ J=7.2Hz), 4.45(d, 2H J=6.3Hz), 6.58(d,
N Iﬂg%gem}ge 87(d oH, J=8.7Hz). 7.25(d. 2H,
3=8. 7t%) H, 8.01(dd, IH J=2.4 Hz, J

€ ompoundss: 113- Blpnoplyl §=0-pyrpolidingpy rifl-3-yl) Sar(thiatd) .

FTRRIBASD- 401 .08 ReBHY b PR B 515 Railh 343,

4H), 3. ss(e 2NVE%§% 5);115)03 09(1) szJ-—07 ﬁ%{)”& 59(55]2 1H1J~b4©Hk) 'SH)z(dd I)H J,=2.4 Hz,
J2=9. OI'EZ)B%?%@; H=2: )1Hz J -10 5Hz) , 3 85(t 2H

é‘% )5423)8 ,q@H?B 2H, J=7.5Hz), 4.30(d, 2H, J=13.5Hz),
2"? 7 9.0Hz), 8.10(dd IH Jj=2.4 Hz, J
€9mﬁhﬂl)1d B 1739chrobyi 8-1644-Hthy Rfrerhiytifo- # Ul dfabtidPin-1-y1)]-3

nmpound 13:
Py“dyl-}ﬁnbthﬂ’ﬁyl 8- [6 (2 hydr oxypr opyl ) ami no- 3- pyri dyl ] xant hi

1 SR ORI oy sty B85 TsRiag 35, A ] St 247,

5H), 23&(sz%17) 564()‘.,,21—3 J%(OHZ ,23‘|77](m725ﬂ)'|23) 85,5‘3 2?16( 72H 2 =H9S(HDH,
- Sz 0(d % é H?% dd HJ
J=7.2Hz),6,4 @2151 .Lg; @Efl&)) 1@(@9 H J1F|2 ﬂ:@zg OH:%;87 3, 138 7=2.4Hz).

Mé”fﬁ 2 gynd 14:
U 2SO 28 6~ (2, 2- di et hoxyet hyl ) ami no- 3- pyri dyl |

(?am[huund mw,la -Iiplv/B6y 1681 6- nﬂatlﬁylﬁﬁ(lm slﬂ}/ndylﬁ:aﬁmmaw

SRR, obP 8 f13ie3 Sty a1 1 73w, 240, Ze8T ki, =4 5712,
s 50, 1R M e U)o B IR B LS
8.01(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.73(d, 1H, J=2.4Hz).

MS: m/z 343 (M+H)".

Compound 11: 1,3-Dipropyl-8-[6-(4-methoxybenzylamino)-3-pyridyl]xanthine

"H NMR (DMSO, de): 6 0.87(m, 6H), 1.59(m, 2H), 1.71(m, 2H), 3.71(s, 3H), 3.87(t,
2H, J=7.2Hz), 3.98(t, 2H, J=7.2Hz), 4.45(d, 2H, J=6.3Hz), 6.58(d, 1H, J=9.0Hz), 6.87(d, 2H,
J=8.7Hz), 7.25(d, 2H, J=8.7Hz), 7.60(t, 1H), 8.01(dd, 1H, J;=2.4 Hz, ,=9.0Hz), 8.71(d, 1H,
J=2.4Hz).

MS: m/z 449 (M+H)*.

Compound 12: 1,3-Dipropyl-8-[6-(3-methylpiperidino)-3-pyridyl]xanthine

'H NMR (DMSO, de): 6 0.88(m, 9H), 1.14(m, 1H), 1.40-1.80(m, 8H), 2.55(dt, 1H,
J1=2.1Hz, J,=10.5Hz), 2.86(dt, 1H, J;=2.1Hz, J,=10.5Hz), 3.85(t, 2H, J=7.5Hz), 4.00(t, 2H,
J=7.5Hz), 4.30(d, 2H, J=13.5Hz), 6.92(d, 1H, J=9.0Hz), 8.10(dd, 1H, J;=2.4 Hz, J,=9.0Hz),
8.79(d, 1H, J=2.4Hz).
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MS: miz 417 (M+H) . Conpound 15:

|, 3-Oi propyl -8-[6-(l -hydroxy 2-propyl)am no- 3-pyridyl ]
woasvsiozrses HNVR (DVSO d ) : 88(m 6H) 1. 12( dPCBHS2004/027133

J=6.6Hz), 1.56(m 2H) 1. 74@@1 3.27(m 2H) 3.46(m

IH), 3.85(t, 2H J=7.2Hz) 98(t 2H J=7.2Hz) 4.74(t,

56(d H 3o, OHz) 6.90(d, IH J=7.5 Hz).
?I%g(/aém + J =9. 0Hz), gs 69(d H J=2. 4Hz§

%mﬂyuﬁdqg7 1 @Mj opleP‘LﬂlQAJHderlﬁypropyl)am1no-3-pyr1dyl]xanthlne
Di propyl - ol i no- rldl(}xanthlneH
HDII)B@RC(DMS@ c[);) 8&@;&7(@,45}1)1 goq(ph =6:0H23 b6, 1.72(m, 2H),

s B TR A3 SR A P
6.60(d, aglnp@ﬁ%%@) 37_3{6& hier) 726 .6H2), 7.99%1d, 1 13294 Kddk$9.0Hz), 8.69(d, 1H,
J=2.4Hk).3- Di propyi 8- (G;jdiorrgts?yl am no- 3- pyri dyl ) xant hi ne
.88(m 6H), 1.55(m2H) 1.75 2
m&%%@&@su oH, J=7.2Hz) 3. 95?1 H)zH J= 7(r2nHz) "
@oﬁgﬁﬂmdﬂﬂ IRB- ﬁgﬁ'b yﬁS-{@(ﬂﬂqdlinblho&ymﬂyl)aiﬂmo-S py@ldyﬂ-]x)mthme

| Hsﬂmgipﬁll:gﬁw, &)1 p6- 8(812mh91d) dx%ﬁéltnh %&%)Q%% 5%5"2%?9% éé?:ﬁ-“(t»

oH, J—gigi ﬁ§%5ﬁ$7¥%(%§2}g i (5?{2 ,Zﬁﬁsg({@ﬂgg% ;Hgy %@2«1 1H,

J=9. OH%)‘| 711:932 51+H1:)J—9 75191t8 ool(dﬂi 1359, 2 Hz, B=%8Hd), 8[7Hl,(d 1H, J—2 4Hz).
2 15(t, 8.00(dd, IH J =2.4 Hz, J
MSUH‘!) 17E(M7*ﬁ)d IH J=2. 4Hz), 13.42(s, IH). M5 niz

{’:l'%néf in olsy ﬁogﬁ?@%g?f%gr[g él ngdgoxafd Ip g)/[IJ%lXaélhltnﬁ?n[éyrld%/\lmnthme

('FINWR Msoddg 8?X88(m6 631), 115G 61, P+§.6HZ), 736¢m, 2HB) 1.74(m, 2H),
3 27(ma B A BN, S50 0H, TT HHd 80 P 5T 1 G THE 045 4112,
oyt B, SR % g g e 2 Mo i, e,
J=2.4Hzp2h- enyl et hyl )am no -3- pyridyljxanthine

MS: m/z 387 (M+H)".

Compound 16: 1,3-Dipropyl-8-(6-morpholino-3-pyridyl)xanthine

'H NMR (DMSO, dg): & 0.87(m, 6H), 1.57(m, 2H), 1.73(m, 2H), 3.55(m, 4H), 3.69(m,
4H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.94(d, 1H, J=9.0Hz), 8.17(dd, 1H, J;=2.4 Hz,
1,=9.0Hz), 8.83(d, 1H, J=2.4Hz).

MS: m/z 399 (M+H)".

Compound 17: 1,3-Dipropyl-8-(6-dimethylamino-3-pyridyl)xanthine

'H NMR (DMSO, ds): & 0.88(m, 6H), 1.55(m, 2H), 1.75(m, 2H), 3.09(s, 6H), 3.85(t,
2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.73(d, 1H, J=9.0Hz), 8.13(dd, 1H, J;=2.4 Hz, 1,=9.0Hz),
8.80(d, 1H, J=2.4Hz).

MS: m/z 357 (M+H)".

Compound 18: 1,3-Dipr0pyl-8-[[6-(2-hydroxyethoxy)ethylamino]-3-pyridy] xanthine

'H NMR (DMSO, ds): & 0.88(m, 6H), 1.57(m, 2H), 1.72(m, 2H), 3.49(m, 8H), 3.85(t,
2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 4.59(t, 1H, J=5.4Hz), 6.58(d, 1H, J=9.0Hz), 7.15(t, 1H),
8.00(dd, 1H, J;=2.4 Hz, 1,=9.0Hz), 8.71(d, 1H, J=2.4Hz), 13.42(s, 1H).

MS: m/z 417 (M+H)".
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HNWR (DVMSO, d ): d 0.87(m 6H), 1.56(m 2H), 1.72(m
2H), 3.32(m IH), 3.55(m 4H), 3.85(t, 2H, J=7.2Hz),

WwW@20821542H, J=7.2Hz), 4.76(m |IH), 5.55(d, H BenWuSiin)/27133
6.63(d, IH J=8.7Hz), 7.2Qy7.40(m 6H), 8.00(dd, IH J
=2.4 Hz, J =8.7Hz), 8.72(d, IH J=2.4Hz), 13.42(s,

| H) . M5 449 ( M- Co 2 . .
]ﬁ%nﬁllﬂdog/zl-’%ﬁf%&@xt%# ﬁ’éﬂ%% g’eﬂyzvpﬁ%iﬂ]&' 08 pyri dyl
}EDM g:st NB@) @@?m gH),: 1556( §1§n1 7f(hb 2}% 557@(111 4H) 3.52(m,
4H), 3.85@7H, J—ZHHZJ -37992{H2H., J=47 55@):6 &831 1&6—@0142) 8. 1@(@;(1 [ 1;=2.4 Hz,
. 7( 7.54(t, IH J=6.0Hz
J2=9. 01%2)0%%8& qﬁir} %Zﬂé J =9. 0H§) 8. 68(d, IH,)
378- AiHz308 (Nﬁr}griz 448 (MrH) . Conpound 22:
|, 3-Di propyl (6- phenyl am no- 3- pyri dyl xanthl ne H NWVR
cimem umﬂ2§ 1B-Dipepy]- SFY2-hy deexi- phepylethyaptino-3+)
. 3.864t. 2H J=7.5Hz 401t2HJ75Hz 6.93(m 2
Py“dyﬁ"i’é‘%'(’ﬁ"zH J=7. 8Hz)) 7. 68(((j oH J=7. 8Hz) 23 19(dd(mH JH)

%%(}%&69 dg)t:?zo 8’/3111831518 n1 56(1311-2}1‘}"!172(119 245( 8,320 1H), 3.55(m,

4HD), 3 856 DHTr SN YL 25 P BBy | 47660 18Dy 53y 1 FHRle 6.63(d

i -G g, B A0 254 8 T Sy

13.42(s)3F)5H2) , 3. 99(t 2H J=7.5Hz), 6.66(d, |H J=9.0Hz),
7.36(d, IH g7m) 810(dd IH, J =2.4 Hz, J
2dS omgz 4 98(Mt11(1 |H, J=2.4Hz). MS: mz 369 (MH) .

| @B&%&?% %gl 1, %D[l%ro(pé/l-SJPI(é am ntoﬁly lgfr%b%noz)ylaémno%-:’a &)ﬁfl}d)?fl xanthine
tlm NMIH(INMB(X, EPMS@ 0 816()n 6EE)01 SE(Q‘ImZI-EH) 71(3n %Dm 724s) 2H), 3.84(t, 2H,
725 é%qz H, 4—62@ MO@LH{M 0 tie). & 7&1 DIl 82 J—%OHFW 27(s, 4H),
7.54(, ﬁﬁ%@?ﬁ‘% AR R 0%?%%25 E*g?%dﬁa“m?dm)
I\MS wZ44ROLRFH) . Con'pound 25
3 Di pr o?%l\bgq(igf"(l’%’&g&%hyl pi az'%&ﬂ&yl%nltﬁ{ll )7>2<?nmt h
4%@@% " 83@@(511 g;ﬁgw;sé%%g%) 1. 76(515%4),73 éég 2H, J=7.5H2),

4.01(t, QI—E3=(=’d5Hsz) 5=993(1@HZI)I) 78915 - J=1.88z)] 1 63(H4 2Hz J=1T8HSE), 81—119}[d,d 1H,
=24 %szz(—9 OHl_zl) ng\/%(ﬁ II)I,' J=2.4Hz), 9.45(s, 1H).

MS: m/z 405 (M+H)".

Compound 23: 1,3-Dipropyl-8-(6-cyclopropylamino-3-pyridyl]xanthine

"H NMR (DMSO, dg): & 0.44(m, 2H), 0.72(m, 2H), 0.87(m, 6H), 1.56(m, 2H), 1.72(m,
2H), 2.58(m, 1H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.66(d, 1H, J=9.0Hz), 7.36(d, 1H,
J=2.7Hz), 8.10(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.74(d, 1H, J=2.4Hz).

MS: m/z 369 (M+H)".

Compound 24: 1,3-Dipropyl-8-[6-(6-pyridylmethylamino)-3-pyridyl]xanthine

'H NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 3.84(t, 2H, J=7.2Hz),
3.98(t, 2H, J=7.2Hz), 4.62(d,2H, J=6.0Hz), 6.67(d, 1H, J=8.7Hz), 7.25(m, 2H), 7.73(m, 2HO,
8.04(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.51(d, 1H, J=4.8Hz), 8.69(d, 1H, J=2.4Hz).

MS: m/z 420 (M+H)".

Compound 25: 1,3-Dipropyl-8-(6-(4-methylpiperazino)-3-pyridyl)xanthine
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M. mlz 412 (M+H) . Conpound 26:
|, 3-Di propyl -8-[6-(3-pyridyl net hyl am no) - 3- pyri dyl ] xan

wWo hoos@2t4NVR (DVSO, d ): d 0.87(m 6H) 1.56( m PCHUS2004/027133
1.71(m2H) 3.84(t, 2H J=7.5Hz), 3.98(t, 2H, J=7.5Hz)
4.56(d, 2H J=5.7 Hz) 6.63PH, IH J=8.7Hz), 7.33(dd, H
J =4.5 Hz, J =7.8Hz) 7.71(m 2H), 8.04(dd IH J =2.4
Fi NMR-BMED, &)48 0kl (m) 611, J . 5(mseH), I 224w BH)., 281653k, 2.38(,

an1, 1= gL S8y, Bl 3 A3, 205750, 5, B 4786 @, 1,
J=9. OHk) % 1@(&2{ @n¥t[r)1,\=—/% 4ﬁz§J%9TQH%5YBQQ(I¥MmU¥®@Hzﬁ pyridyl] xant

87(m6H), 1.56(m2H 1.72(m
Ms nZ/z@ri@él\/Bﬁﬂ)S 85(t 2H J=7.2Hz) 3.99(t 2H J=7.2Hz),

Siapppalo: LR plr phe 816k By gy R phnd) 3 By fiaghihthine
&{mﬁ UMséB 36)461@87(1M56HW12564&§132HM+H1(m @Horp@@n(i 28, J=7.5Hz),
-Di propy 8- 6 4-°di met ﬁox phenyl ) et hyl am no!‘
3.98(t, ZH Wrifﬂngl jAxd, rﬂl‘hé_ﬁimm)(@ﬁﬁ@ éiH) =8. %H@:%’r G@%‘BH}I J1=4.5 Hz, J=

7. 8Hz),%1§16(§1m.;§;') 3. 6@(@21( B, J?,’—;% 4 I—Fz'g Zi}%tglzél}( J3(d§ﬁ_l% )JJf-gggl? (24 5HzZ),

855(diiﬂ99=e1 8H%)‘|8~}H§d5l|ﬂ)Jv—2@f}E§(d H J=9.0Hz) 6.74(dd, IH J
, 6.85 (m 2H), 7.17(t, H J=5.4Hz).
M%m@cﬂ%mw&)é 4 Hz, J =9.0Hz), 8.73(d, H J=2.4Hz).

Msogl[ﬁ)uﬁlr » pyll(%??’%geggw g?lg)ewl?l)nino)-&pyridyl]xanthine

gﬁggmk AMNMSD; & g mmﬂ PR, 56(ﬁﬁ2H) NVR(DREY 9.3)i(s, 3H) 3.85(t,

OHL, -8R0 6 B0k YH, B0, A0 2H Gra T B Ea(d SH 58T 3-10-7.25(m,

o0 4Gk I B B R P

Nl\fﬁm(lwglégg‘) 58) 1 3[lbp§)<?m5%nnf lléam"ggl)@wsh p@é}'{‘ﬁ%yw amiggl-ﬂ

py"‘%z@‘?ﬁz‘ﬁ’g% 80?3( " EH%; ?mg;g( 7. 9é(Hdg| I7H,2H\Z]) :2.645ﬁ|gd’ "

TH NMR (DMSO, dg): & 0.87(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.77(t, 2H, }=7.5Hz),
3.49(m, 2H), 3.70(s, 3H), 3.73(s, 3H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.55(d, 1H,
J=9.0Hz), 6.74(dd, 1H, J;=1.8Hz, J,=8.4Hz), 6.85 (m, 2H), 7.17(t, 1H, J=5.4Hz). 8.01(dd, 1H,
J1=2.4 Hz, J,=9.0Hz), 8.73(d, 1H, J=2.4Hz).

MS: m/z 493 (M+H)".

Compound 29: 1,3-Dipropyl-8-[6-[(N-propylcarbamoyl), methylamino]-3-
pyridyl)xanthine

"H NMR (DMSO, dg): & 0.88(m, 9H), 1.54(m, 4H), 1.72(m, 2H), 3.17(m, 2H), 3.30(d,
3H, J=5.4Hz), 3.86(t, 2H, J=7.5Hz), 4.01(t, 2H, J=7.5Hz), 7.43(d, 1H, J=9.0Hz), 8.01(dd, 1H,
1;=2.4 Hz, 1,=9.0Hz), 8.99(d, 1H, J=2.4Hz), 9.29(t, 1H, 5.4Hz).

MS: m/z 428 (M+H)".

Compound 30: 1,3-Dipropyl-8-[6-(3-pentylamino)-3-pyridyl]xanthine

"H NMR (DMSO, d¢): & 0.88(m, 12H), 1.37-1.65(m, 6H), 1.72(m, 2H), 3.84(m, 3H),
3.98(t, 2H, J=7.2Hz), 6.54(d, 1H, J=8.7Hz), 6.90(d, 1H, J=8.4Hz), 7.96(dd, 1H, J;=2.4 Hz,
1,=8.7Hz), 8.67(d, 1H, J=2.4Hz).

. MS: m/z 399 (M+H)".
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J =8.7Hz), 8.67(d, HJ=2.4Hz). , M5. nmiz 399 (M+H)
. Conpound 31:
wo 2850yl - 8- [ 6- (2, 2- di phenyl et hyl ani no) - 3- ppeT/dgiopxee7133
nthine NAR (DVSO d ): d 86(m 6H), 1.54(m 2H)
1.72(m 2H), 3.82-4.00(m6H) 4.36(t, IH J=7.5Hz),

ggl?li)s)gg(ll glj ]:,g ]@%%Z’%)ylsg—}é?%z dpé]gen\y@ﬁlégg%hgpyﬁﬁil]gwhme

ouhd
LR (PSP A0 8 08 S st 200 T, P 40 O
4.36(t, 134, JBY. SHZM 33(&am hi=p. (E{HNMRSUEXM 18iH),:7.97(0d, 88, =6+ Hz,
2H J=7.2Hz), 1.50-1.86(m 8H), 2.12(m IH)

J2—90Hz)2%§7ﬁ€d iH=2.48)miH 2.86(m IH, 3.09(m 2H), 3.5
2H J=7.5Hz), 3.99(t 2H J=7.5H),
Mﬁw?ﬁ@gﬁg OHz) 6. 98(%)r | H), (7. 99(dd | H, )J =2. 4
ﬁbmpﬂbunﬂ 30HE B, DiprapyHS-[6-2- (Mﬂlydmolldﬁomdln’lﬂmﬂliomﬂ

nmpound 33:
Pyrldylﬂxa@-ﬂﬂﬂﬁropyl 8- [ 6- ( 3- met hoxybenzyl ani no) - 3- pyri dyl ] xan

ﬁ%%@l\@%% ?%88( 27(8 gh?hﬁﬂ Jl-@ﬁzg\ 1. 3@1)1186ém 8H), 2.12(m,

1H), 2. Zﬂmlzm)ﬁﬂﬂ(m 41}1312136(1ﬁHlH)?6 (1%11) 28), 611 qm, FLH)J 3§4OJ—%L =7.5Hz),

90, §ucCaeih Bt 2880 ol A gl 1ol g s o,
8.70(d, iHZJ‘b.'#I){z MS: mz 449 (MrH) . Conpound 34:

- Di'propyl - 8- [ 6-[ (N-phenyl car banoyl ) met hyl am no] - 3-
lnd g KR @vithe HNVR (DMSO d ): d 0.88(m  6H)

%fn HE‘)]%?) 62?'1{)1112%1)3 E@[g@')mégoﬁ'ﬂe@ a&"‘}g)zm%!;ygﬁ?lfthme

FEHNI\%R%IZ)M cY% 4§©d87$1 éHg 1051?(}11 QH§0{ m(ﬁfl)zH)S 347%5161;? 3.85(t,
2H, J=74%22)( MOBI}t, 2H Goidiayd 43‘H(d 2H J—6’0Hz) 6. 61(d IH =9.0Hz), 6.70-6.91(m,

3H), 7%1%@9%'3,%4&%%@?%%?'@ Qg(%lﬂ,l gﬁgfl E'X,ﬁz"? H&S Bl71(d, 11,

J=2.4H2).87(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 4. 52(d

1\/|1._|$ rﬁ]/z44g(1\|_/II%I-)H)§ 27(d, H J= 3 0 Hz) 6.38(m IH, 6.3(d,

Compound 34: 1,3-Dipropyl-8-[6-[(N-phenylcarbamoyl)methylamino]-3-
pyridyl)xanthine

'H NMR (DMSO, ds): & 0.88(m, 6H), 1.57(m, 2H), 1.75(m, 2H), 3.44(s, 3H), 3.86(t,
2H, J=7.5Hz), 4.02(t, 2H, J=7.5Hz), 7.04(t, 1H, J=7.2Hz), 7.32(t, 2H, J=7.5Hz), 7.48(d, 1H,
J=9.0Hz), 7.60(m, 3H), 8.47(dd, 1H, J,=2.4 Hz, J,=9.0Hz), 9.12(d, 1H, J=2.4Hz).

MS: m/z 462 (M+H)".

Compound 35: 1,3-Dipropyl-8-[6-(furfurylamino)-3-pyridyljxanthine

'H NMR (DMSO, dg): 8 0.88(m, 6H), 1.57(m, 2H), 1.73(m, 2H), 3.87(t, 2H, J=7.5Hz),
3.99(t, 2H, J=7.5Hz), 4.52(d, 2H, J=5.7 Hz), 6.27(d, 1H, J=3.0 Hz), 6.38(m, 1H), 6.3(d, 1H,
J=9.0 Hz), 7.56 (m, 2H), 8.03(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.73(d, 1H, J=2.4Hz).

MS: m/z 409 (M+H)".

Compound 36: 1,3-Dipropyl-8-[6-[2-(4-methoxyphenyl)ethylamino]-3-
pyridyl]xanthine

'HNMR (DMSO, de): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.77(t, 2H, J=7.5 Hz),
3.47( q, 2H, t=7.5 Hz), 3.71(s, 3H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.55(d, 1H,
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J=9.0 Hz) 7.56 (m 2H) 8.03(dd, IH, J =2.4 Hz J

=9.0Hz) 8.73(d, IH J=2.4Hz). MS: niz 409 (MH) .
w@oosoersds 36: PCT/US2004/027133

I, 3-Di p" Opyl - 8-[ 6-[ 2- (4- mgp hoxyphenyl ) et hyl ani no] - 3-

pyridyl]xanthine HNVR (DMSO d ): 0.88(m 6H), 1.56(m

J=9.0H%);|§..8é(c%7lé§{f’1!——é§$&1—l(zg,27.]gfﬂ)(l,t 2%,%?% (431125 ,§i| gk’d)g; %Ialzﬁllfz iz, 2{%9 0Hz),
8.73(d, 2E, J2AIRHz) , 6.55(d, | H, J=9. 0Hz), 6.85(d, 2H:J 8 5

Hz) 7 J=8.4 Hz) 8.00(dd, HJ =2.4 Hz J
%3@?4’%;‘1%%“%% H J=2. 4Hz). MB: nfz 463 (MH) .
gﬁﬁhﬂ 53771 3—D1pr0 51-8 -[6-(2-methoxybenzylamino 3-pyr1d annthine
D propyl - F nmet hoxybenzyl am no) - ;xan

EHNMRmM@MOB@ &36(111, GELY) . 18%(m, BH), 1171%¢ PH 231;;23/ ), 3.87(t,
SR T TN O RN P
I=7. 2H%} é‘k(ﬂ‘ﬁ{ %527)5}&) %é@(m lzﬁo f}igft5i'H)J7—6bH?zg,(_ g(dglt&m, J1=2.4 Hz,
= 90Hz)78(76(d mmﬁmz)) NE: o7 440 (M) oSnbouan’ss;
Nﬁ; D)E%ré%w )Iﬁnr[ 6- (propyl am no) - 3- pyri dyl ] xant hi ne H
AT b Yy aaﬁi Sy 1372(m2aH)
ogﬁlpst)d 61 dﬁ’r@l s-’mfé@( IZ;@ J nl)s'- t[@hll‘:l)yJ}E{a ﬁ(lhe
HQMRd(Dl\gSD ds) 5 04394, g, ) 4H), 710@1111»12@923 2,4—&9 2H, J=6.3Hz),
3.85(, %’ESJ{E %{,—15 %p%&m %F% J(g%%péﬁ?@f’g% T TH o 3 P 79900
1H, J;=2. maﬁz@wﬁg @mﬁd diJ884mzpH) 1.40-1.75(m 10H),

2H) t, 2H, J72Hz)399(t 2H J=7. 2Hz)
Ms_mmﬂlm)vhd{)éz(d H J=8. 7Hz) 7.10(d, H J=6.6 Hz)

[ ggﬁéjlgdds,%d;l f ropy%#é-é ﬁc&g%}ylgngé)%-pﬂldyﬂxﬁ%}ne
IlH Dl\gmsb &)l & d 88(ﬁi @quw(ammcﬁl H)H)yilﬁdyh,] NaN B84 te2H,
J=7. 2le) 7325(9(1 22”*73%%)( A1 7(mm) fH); 682(d-. IHZ ,1|=g] 11712)5 qz O(d ;;')}gg(p 6 Hz),

o s R A AR B 3 L 10

MS: m/z 397 (M+H)".

Compound 40: 1,3-Dipropyl-8-[6-(cyclohexylamino)-3-pyridyl]xanthine

'H NMR (DMSO, dg): 8 0.88(m, 6H), 1.13-1.91(m, 14H), 1.72(m, 2H), 3.76(m, 1H),
3.84(t, 2H, J=7.5Hz), 3.98(t, 2H, J=7.5Hz), 6.52(d, 1H, J=9.0Hz), 7.00(d, 1H, J=7.8 Hz),
7.97(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.69(d, 1H, J=2.4Hz).

MS: m/z 411 (M+H)".

Compound 41: 1,3-Dipropyl-7-ethyl-8-(6-chloro-3-pyridyl)xanthine

'H NMR (DMSO, ds): 8 0.88(m, 6H), 1.33(t, 3h, J=7.2 Hz), 1.59(m, 2H), 1.73(m, 2H),
3.87(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 7.74(d, 1H, J=8.4Hz), 8.19(dd, 1H, ;=2.4 Hz,
1,=8.4Hz), 8.74(d, 1H, J=2.4Hz).

MS: m/z 376 (M+H)",

Compound 42: 1,3-Dipropyl-7-(3-fluoropropyl-8-(6-chloro-3-pyridyl)xanthine

'H NMR (DMSO, ds): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.09(m, 1H), 2.18(m,
1H), 3.89(t, 2H, J=7.5Hz), 3.98(t, 2H, J=7.5Hz), 4.29(t, 1H, J=5.4Hz), 4.43(m, 3H), 7.75(dd,
1H, J1=0.6Hz, J2=8.4Hz), 8.19(dd, 1H, J,=2.4 Hz, J,=8.4Hz), 8.74(dd, 1H, J;=0.6Hz, J,=2.4Hz).
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M5: mz 411 (M+H) . Conpound 41:

|, 3-Di propyl -7-et hyl -8-(6-chl oro-3-pyridyl ) xant hi ne
WOoRNMREBMSO d ) : d 0.838(m 6H), 1.33(t, 3h, Je@T/RS14n)/027133

1.59(m2H), 1.73(m 2H) 36§7(t 2H, J=7. 5Hz) 3.99(t 2H

J=7.5Hz) 7.74(d H J=8.4Hz); 8.19(dd IH, J =2.4 Hz J

=8. 4Hz) 874(;1 H J=2.4Hz) . I\/Bn12376(l\/H-I—I).

(béﬁvda{%@
P BORS 378&%"59“%9&39108 (g ks Sibidy i)
) (DMBO, 36)09(“’37(WH1 llﬁf((m, 2Hp) 1. 22(89 RED, 285(t, 2H, I=7.5Hz),

3.99(t, 2H4¢T7T§121@H4 01 ($§ﬁ)d7 Hids ﬂHona%sz 3805 (d?»uﬂsl5é4§'§}(%a T 8ytHa),

=8.4Hz), 8.74(dd, IH J =0.6Hz, J
8.82
(dﬁ{j}—g% X MZ 408 (M+H) . Conpound 43:

IMS:- 1BV2|O3&‘2|C®VI+H) nmet hyl - 8- (6-chl oro-3-pyridyl) canthine

HNVR 7
TET NN ONT Y O N i
W g)’ﬁ%? 5@2“5&(&3 80#1{"61—13 -185%# EH98} 2%9@}1)' 3*85(4)% w@gls 99(t,
2H, J=7. Sgamalo&ﬂqd 2H4J—6 OHz) 7.76(d, lH J—8 1Hz), 8.21(dd, 1H 1,:=2.7 Hz, 1,=8.1Hz),
D 7(2-b thyl ) - 8- (6-chl or o- 3- pyri dyl
876(dﬂﬁn‘ pﬁ%))( DI\/ISg) dr;)rr?ed y. )88(m( 6I€|) , o&?sg(pmyrlzrﬁl,)xan

+85(m 4H), 3.99(t, 2H J=7.5Hz) ,
]Mézf‘mf@%ﬁ)e OHz) , ;|)76(d I(H J=8. 1Hz), 8)21(dd

|ChympPomid F5: Hz3-])jp1:tﬁ)y1-ﬂz[)5 (Zﬁhm@dnemethy!mmnp}ﬁ)pyrml]xanthme
%@%ﬁ%@ go) go‘?’g%h %@éh’eﬁ%(f%?@t LA 2. 3894ty K 701,
3.99(, 62 QLWH%%'\BNSS(@%%@ =" de %, @Oé ﬁmJ=@+1)Hz)16®ﬁ(M3(%H)ZH) 7.35(dd,

1H, Jﬁ]l:iﬂal-lf}j 1 HZr O H)(t, 2H, Ja&eH@) BEOR( d@lggqﬁ 4|H|z Jg=_$37I7Iz) 8.75(d, 1H,
J_24}g§) 6.94-7.03(m 2H), 7.35(dd, IH J =I.5Hz, J =5.1
7.70(t, |H, J=6.0Hz), 8.04(dd, IH J =2.4 Hz, J

87171;7)4258(61\151@ IH, J=2. 4Hz) MS: mz 425 (M+H) .
Conpound ( N- (4- met hoxy
daympaum%yl,%mpmpy&ﬁrﬁ‘vd]ms@f rpgtﬁnp&ynl)%}whbmoyl)methylammo]-3-

pyridyl)xanthine

'H NMR (DMSO, dg): & 0.89(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.43(s, 3H), 3.73(s,
3H), 3.87(t, 2H, J=7.2Hz), 4.02(t, 2H, J=7.2Hz), 6.89(dd, 2H, J=6.9Hz), 7.48 (m, 3H), 8.47(dd,
1H, J,=2.4 Hz, J,=9.0Hz), 9.11(d, 1H, J=2.4Hz).

MS: m/z 492 (M+H)".

Compound 47: 1,3-Dipropyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine

'H NMR (DMSO, dg): & 0.87(m, 6H), 1.57(m, 2H), 1.73(m, 2H), 3.49(s, 3H), 3.86(t,
2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 7.35(dd, 1H, J;=7.8Hz, ],=7.8 Hz), 7.41(d, 1H, J=8.4Hz),
7.71(dt , 1H, J;=1.5 Hz, J,=8.4Hz, ), 8.32(dd, 1H, J;=2.4 Hz, 1,=8.4Hz), 8.46(d, 1H, J=2.1),
8.54(dd, 1H, J;=2.1 Hz, J,=4.8Hz), 8.98(d, 1H, J=2.4 Hz).

MS: m/z 448 (M+H)",

Compound 48: 1,3-Dipropyl-8-[6-[(N-(4-fluorophenylcarbamoyl)methylamino]-3-
pyridyl)xanthine
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HNWV (DMSO d) : d 0.89(m 6H), 1.56(m 2H), 1.73(m
2H), 3.43(s, 3H), 3.73(s, 3H), 3.87(t, 2H, J=7.2Hz),
wd20202154@H, J=7.2Hz), 6.89(dd, 2H, J=6.9Hz), FCH8SIN3/027133
3H), 8.47(dd, IH J =2.4 , J =9.0Hz), 9.1 1(d, IH
IJ g A[f]Hz) V. n12 492 (N . Conpound 47:
L NMR Ef@ﬁfsymm B, I(ﬁ%f)t |9 @”ﬁ%)? iﬂ%g}l;ﬁl{ %ﬁ}{(ﬁ]ﬂ% Y 881,
Ny e e e

847(dd|'|?PI;J1¥24HzQ|J2=|9|:®Hz) 91@(&,)1}1 J=Y4Qd). , |H J =LS Hz,
&83 (dd. 1H J 22.4 Hz, J =8.4Hz), 846(d
M-S mfzéS MHED'54(dd, | H, J =2.1 Hz, J =4.8Hz), 8:98(d,

2. . .
ot BEopl 8 M PRyt prancsine
?wm%%ggmlcuylamem; GHEHINYR(0 LA 75 (th, 2H)) 3)4H8(3H) 3.85(,

2H, J=724lz)J =996 J—Z b 7. z%m gHH?IBﬁ_&I)Iz) %4%5?5"}{ 5r8. ?ﬁ&) '8.34(dd, 1H,

J1—241#ﬁ%23§'§1§z)4§é§&{ gH k4 ‘Hﬁ?g 30%@ 1(}4] 36%(4@@2)2 4HZ;3 4K/(B .dd
Msz 114;@&48an) Conpound 49: |
ﬂo pfggﬁyl QSR#H?{"E’%EOm coéthg}(‘) Iagg?lﬁ%( %y?grkni’o}%y” d
2 3.
pyndy@f%g? 2(HmJ H)5Hz)47(826(3<:|) 2E| 8? g 4E|zH) J7742(H<ZJ|)

M§: ni/z&OYiﬂX/l)+H)8 34(dd, IH J =2.4 Hz, J =8.7Hz),

8 54( éoﬁﬂﬁﬂﬂgﬂl %&-ﬁg%%enyﬁhrbamoy Fﬁ)(z MS: iz
phenyl}:al%aﬂogfi(ﬁgﬂhy%ahﬁfl{/g% gyhhﬂgi(&ﬁhmny' met hyI am no] 3-

ridyl’) xant hi'ne 521
H'NMRD(W&‘D &)1 60[8ﬁ(mhéﬂy|1osa7|(ma Yl 7m 2H), %, 87(t 2H, J=7.5Hz),

4,03, e ﬁ;@@bﬁgﬁf Zﬁﬁ%f%s% ﬁf@%&)uﬁ R cﬂqy 1?2{@%*11' ].[;%(]&8 THz),

9.12(d, %ﬁ J—§4ﬁ%§_|)t9 sxgs“gnz)lfﬁ%S 4.03(t, 2H, J=7.5Hz)
7(m HH), 8.44(dd, IH, J—24Hz
M&&n/ZP@)I(NEFH)i(d IH, J=2.4Hz), 9.58(s (br), IH).

Compound 52: 1,3- Dipropyl-8-{6-[4-(N-phenylcarbamoyl)]piperazino-3-
pyridyl}xanthine

'H NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.57(m, 4H), 3.67(m,
4H), 3.86(t, 2H, J=7.2Hz), 4.01(t, 2H, J=7.2Hz), 6.93(t, 1H, ]=7.8 Hz), 6. 99(d, 1H, J=9.0 Hz),
7.23(t, 2H, J=7.8Hz), 7.46(d, 2H, J=7.8Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8. 61(s, 1H),
8.85(d, 1H, J=2.4Hz).

MS: m/z 517 (M+H)".

Compound 53: 1,3-Dipropyl-8-{6-[4-(N-isonicotinoyl)] piperazino-3-pyridyl}xanthine

'H NMR (DMSO, dg): 8 0.88(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.38(m, 2H), 3.64(m,
2H), 3.75(m, 4H), 3.86(t, 2H, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 6.96(d, 1H, J=9.0 Hz), 7.44(d,
2H, J=5.1 Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.69(d, 2H, J=5.1 Hz), 8.84(d, 1H, J=2.4Hz).

MS: m/z 503 (M+H)".

Compound 54: 1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-chloro-3-pyridyl)xanthine
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MS: mlz 611 (M+H) . Conpound 52:

|, 3-Di propyl -8-{6-[4- (N phenyl carbanoyl )] pi perazi no- 3-
w@eosdyispxant hine H NVR (DVSO, d ) : d 0. 88( m PGHpS2004/027133

1.56(m 2H), 1.73(m 2H) 53 57(m 4H), 3.67(m 4H),

3.86(t, 2H J-7.2t), oX(t, 2H, J=7.2Hz), 6.93(t.

SERNGVISE ok o OB 3 71—53459@ "%t alp T gm0 2676,
3H), 3.8301, 20, B %{% 4 2§Qb62114 %=73T?Qz%, B3 RA(sh, 8. 11527 1R) 2HNS8. 1Hz),

7.68(d, 1H3F=3.4HH)pY H4@d] H-L[J4-—Z Ntz BviScla)n B9 (Hpl hek-az He- 3- py
ri yI}xanthl ne, HNVR (DMSO, d ) : d 0.88(m 6H),

NS5 ay/aft4 (ytH) . 73§m 2H), 3.38(m 2H), 3.64(m 2H),

Go %‘?’%Eiz‘?%@ 152?@? 3 ﬁf‘&?g’g‘?]%ﬂem il’§1)44( 8‘%%% o3 |
pyrldylﬂrbhthﬁel9(dd IH, Hz, J =9. OHz) 8.69(d, 2H, J=5.1

Bl R BRESD. 47 8883( Heh 1, 3% M), 2:77(m, 41D, 2.94(t,
2H, J~7I g&?@h%h@mﬁfﬁ%@sm%wﬂ Mgﬂ hawszﬁ%)( ﬁz@ttl m%q:‘s' -9394)j 6y83(d, 2H,
J=8.4 Hk),56. 8012 H, J-2.@24)1 7.14(d, 2H-T=R4Ely), 38 64’((d§; 1%@1—23@ =9.0Hz),

4.20(t, 2H, J=7.2Hz), 6.81(d, 2H,
8.82(d, JHSJ"ﬁ—ﬁI){%7 12(d, 2H, J=8.1Hz), 7.68(d, H J=8.4Hz)

%4%# [F2. 4 Hz, J =8.4Hz), 8.98(d, IH, J=2.4 Hz
: z 4 (MHH) Co ound 55: . .
Coﬁimpmld 5 a;ﬂebmpﬂh%?g;(ébpwﬂylamlae) -pipyeidyH xapthine

TSRS o B Mgy

4.03(, %H7J-57"?I-)Iz£ 3’?@& g, 455, sﬁzﬁ 9/(@%&1 HIH,3=83), 233(d JEY, JSHBHZ),
H J=7. 5H J=8.4 Hz), 6.89(d, IH,
8.60(dd] $H, (1)1I=I2)4;H7 J448 8z H?Ji@t W2 4HEl(dd H J =2.4 Hz J

@%d_g%)@,]g%f_%ﬁd H J=2.4Hz). M5: mz 490 (MtH) .
|G(§n'\’%\ﬁﬁp$’l‘|l ﬁDﬁlﬁ'oi)ﬂ-o g-gd%(Ngﬁwt@ﬁoﬁ}]pmerﬂyﬁq-3q1yh'iﬂyl1}@<anthme
NSO, Qda; 59=88(kHh), %@3{ Bi3p1- P 5?12) 3 4%‘35’%}1((81 8H),

3.88(t, éﬂﬁwdgﬂé%oz ﬁg(gﬂ;ﬂ;z} 89@%)&}1 ?fﬁg@z ”fk(?](gg 8iiz)=7.8 Hz,
1,=7.8Hz), 7.89(d, J=7.5Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8. 66(m, 2H), 8.84(d, 1H,
J=2.4 Hz).

MS: m/z 503 (M+H)".

Compound 58: 1,3-Dipr0pyl-8-[6-(hexahydr0-1,4-diazaepin-1—yl)-3-pyridyl]xanthine

'H NMR (DMSO, dg): 8 0.87(m, 6H), 1.56(m, 2H), 1.74(m, 4H), 2.66(t, 2H, J=5.4Hz),
2.86(t, 2H, J=5.4Hz), 3.68(m, 4H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.72(d, 1H,
J=9.0Hz), 8.10(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.77(d, 1H, J=2.4 Hz).

MS: m/z 412 (M+H)".

Compound 59: 1,3-Diethyl-8-(6-chloro-3-pyridyl)xanthine

'H NMR (DMSO, dg): & 1.14(t, 3H, J=6.9Hz), 1.26(t, 3H, J=6.9Hz), 3.94(q, 2H,
J=6.9Hz), 4.09(q, 2H, J=6.9Hz), 7.68(d, 1H, J=8.4Hz), 8.46(dd, 1H, J 1=2.4 Hz, J,=8.4Hz),
9.07(d, 1H, J=2.4 Hz).

MS: m/z 320 (M+H)",

Compound 60: 1,3-Diethyl-8-(6-piperazino-3-pyridyl)xanthine



M. mlz 407 (M+2) . Conpound 57:
|, 3-Di propyl -8-{6-[4-(N-nicotinoyl)]piperazi no-3-pyrid
w@ kjosantshs ne HNVR (DMSO d ) : d 0.88(m 6H) 1. 5B¢TvUSRMIY/027133
1.74(m 2H), 3.46-3.83(m 68 3.88(t, 2H J=7.5Hz),
400(t 2HJ 7.5Hz) 696( H J= 9.0Hz), 7.50(dd HJ
=7.8Hz ), 789(dJ75Hz) 8.19(dd, HJ =2.4
m m/Z@‘/(be)LH)s 66(m 2H) 8.84(d H J=2.4 Hz). M5 mz

Opher: 1 STREHAR SN phenylcqripmoymerhylamipol -
yndyl)ﬁ‘;iltllmantm ne HNMR (DI\/ISO d) : d0.87(m 6H 1.56(m
1. 74&\%%51) 2.66(t, 2H J=5.4Hz), 2.86(t 2H
Hki m 4 3.85(t, 2H J=7.5Hz), 3.99(t; 2H,
: iblg]-3JpvT id

égﬁ.@ﬁb 6% ,§21§ch3)1' sdm%hﬂh%btlﬁ/sgl@@%z nﬁ?] gﬁykrb?dﬁ)xh'ﬁthl e
KSTaon A4 5M+H)

3- Di - d t.h DVBO
Gogpouga b5y i drDiegiy Il imy b BIRYDHREBBAT, |

PHH31 6. 9Hz) , 4. 09(q, 2H J=6.9Hz), 7. 68(d,
ié/[H J84@) 8.46(dd HJ =2.4 Hz J =8.4Hz

9.07(d, ..
Oelmpbud dH4i),3- DmhyhB-ﬁ Mmlemlme@lﬁj@m]:‘3my:rqusbanthme
2t h p-i perazino -p3-yridyl)xanthineMs: niz
@[755 %&f‘lzi?%lw'@npound 61:

Coifdutlalss: 185 Dfethy18- [Pyl cosinbslepyiop ragtylth ano] 3 yridyl)xanthine
RX Iﬂ%l )xant hine M5: mz 434 (MrH) . Conpound 62:
éﬁﬁ)(M“‘é{)[ 6- [ N- ni cot i noyl et hyl ami no] - 3- pyri dyl ) xa

Foghfiatis: T pAS Qo me PR Hopyridie R xan hine

MS 113/&36(7IW[-I)H) Conpound 64:
o 1 B s

+
ll\ﬁ\l- ni cot| no;ﬁ cycl opropyl am noj - S pyr| dy”~xant hi ne
Compound 68: 8-[6-(2,5-diaza-bicyclo[2.2.2]oct-2-yl)- -pyridin-3-y1}-1,3-dipropyl-3,7-

dihydro-purine-2,6-dione

MS: m/z 410 (M+H)".

Compound 69: 1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylmethylamino}-3-
pyridyl)xanthine

MS: m/z 472 (M+H)".

Compound 70: 1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylethylamino]-3-
pyridyl)xanthine

MS: m/z 486 (M+H)".

Compound 71: 1,3-Diallyl-8-(6-methylamino-3-pyridyl)xanthine

MS: m/z 339 (M+H)". ‘

Compound 72: 1-Clopr0pylmethyl-3-ethyl-8-(6-methylaminopyridin-3-yl)xanthine

MS: m/z 342 (M+H)".

Compound 73: 1,3-Diethyl-8-[6-(2-pyridylmethylamino)-3-pyridyl]xanthine

MS: m/z 392 (M+H)".

Compound 74: 1,3-Diethyl-8-[6-(3-pyridylmethylamino)-3-pyridyl]xanthine

MS: m/z 392 (M+H)".
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M. mlz 446 (M+H) . Conpound 66:
|, 3-Di cycl opr opyl nmet hyl - 8- (6- et hyl am nopyri di n- 3-yl ) x

wanaksions4/5: mz 367 (MHH) . Conpound 67: PCT/US2004/027133
| - Propar gyl - 3- net hyl - 8- (6, et hyl am no- 3- pyri dyl ) xant hi
ne Ms: nmlz 311 (M+H) . ound 68:

8-[ 6- 5-di aza- bi cycl 2 t-2-vyl d 3-
CaGp st Tyl 3 oipthybrpPan e ks Rensy P ohy RrEd X e

I\&Q/H-IE? ngjnd 69:
opro I met hyl - S-~-f N-ni coti noyl net hyl ami nol - S

(deh ﬁd mnmuimprbﬁzlls:%@[z?(gzlfxl\lfaymythym?marﬁeﬁymyl]ﬁan hine
ropyl met - ni cot i noyl et am no
MS§: mfzy4v34d§41 lgﬁnthi n)é MS: iz 486 (M+H) y Com%ound 71:
(k}g%p?#ﬂ(f‘gz,ggs'wqﬁ)hﬁy %ﬁ@'ﬁﬁ@ﬁ@n _ SthyRMRind)B)pyitynixagthine
NS Gt @pMIHEY hy | - 3- et hyl - 8- ( 6- et hyl ani nopyri di n- 3-yl
nt hi n

()I:(?’(lgpﬂ“léq ﬁ%l\/i? Fwegﬁp?% Wﬂﬁ@ﬁg ﬁ]ﬁlryg?mgl I;yrma‘y?)jll( xanthine
1*7[' n% M 5@92 (MtH) . Conpound 74:

3 et% 8[6(3pr|dlrrethylamno) py”&/} rh
(DompoMﬁd 791:( 4,33Dieth Vglylammo]- -pyridyl[xanthine

?@@5&1@ {6 (3- rret hoxybenzyl am no) - 3- pyri dyl ] xant
%1 (MH) . Conpound 76:

!f bhRa 80y '1; 3‘31)&&11&128 (63ppmhdmy)p3eid+w)a)mnﬁjme pyri dyl
R hine M5. iz MtH) . Conpound 77:
MS3ury 35 hVHED | 6- [2 (3 pyridyl) - et hyl ani no] - 3- pyri dyl ]

fa)glfpgilﬁﬁ gg; _,gi)?eé_ﬁ?g&ifg!r |5yr P%{}‘T&;f_ﬁg#'??deltgfn}arl{gilo]é?a-ggrlldggxanthme
sant/hBog (M+H) .
Compound 82: 1,3-Dipropyl—8-(6-(2-methoxyethyl)amin0-3-pyridyl)xanthine
MS: m/z 387 (M+H)".
Compound 83: 1,3-Dip1‘opyl-8—(6-(2-acetylamin0ethyl)amino-3-pyridyl)xanthine
MS: m/z 414 (M+H)".
Compound 84: 1,3-Diethyl-8-(6-bromo-3-pyridyl)xanthine
MS: m/z 364 (M+H)".
Compound 85: 1,3-Dipr0pyl-8-{6-[4-(2-pyridyl)—piperazino]-3-pyridyl}xanthine
MS: m/z 475 (M+H)".
Compound 86: 1,3-Dithyl-8-{6-[4-(2-pyridyl)-piperazino]-3-pyridyl}xanthine
MS: m/z 447 (M+H)".
Compound 87: 1,3-Diethyl-8-[6-(trans—2,S-dimethylpiperazino)-3-pyridyl]xanthine
MS: m/z 398 (M+H)".
Compound 88: 1,3-Dipr0pyl-8—{6-[4-(2-pyrimidinyl)-piperazino]—3-

pyridyl}xanthine

MS: m/z 476 (M+H)".

Compound 89: 1,3-Diethyl-8-{6-[4-(2-pyrimidinyl)-piperazino]-3-pyridyl}xanthine
MS: m/z 448 (M+H)".

Compound 90: 1,3-Diethyl-8-(6-(2-methoxyethyl)amino-S-pyridyl)xanthine

MS: m/z 359 (M+H)".
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MS: mlz 434 (MrH) . Conpound 79:
|, 3-Di ethyl -8-[6-[2-(2-pyridyl)-ethylam no] - 3-pyridyl]
woansioerses MS: nfz 406 (M+H) . Conpound 80: PCT/US2004/027133

|, 3-Di ethyl-8-(6-pyrrolidi gyl pyri d-3-yl ) xant hi ne Ms:
mz 355 (M+H) . Con'pound

oI oo gl SR b P

(6-(2- et hoxyet hyl ) am no- 3- pyri d ') xant
Mngpk/g %@87 (MrH) . Conpound 83: Y )

Corpoupd 92y | 1,8-Diethy2-8aj6efNrhizniinads Ny(2ymethosy Shphaminal]3-
xanthine Ms: mz 414 (MtH) . Conpound 84:
pyridyDxanthingt hy| - 8- (6- br ono- 3- pyri dyl ) xant hi ne Ms: nfz 364

W m@%ﬂd 85:
3 D|propyl {6-[4-(2-pyridyl)-pi perazmolk- - pyri dyl
Coantound @3MS1-Propargyt, 3-ivetiyl-S-(Ge@poethexpghy -3-pyridyl)xanthine
_ | - 6-[4-(2- dyl 3- id
MR 247 (MY - hrpound 87 T
go;’nﬂ%u%w -B3 e I-sg[ggﬁziéwi%mmlM(manom)h,a)mb]-s-

) yl ]'xant hi ne Ms: . Conpound 88:
pyrldyl)xfﬁxtmq@ropyl 8-{6-[4-(2-pyrimdinyl)-piperazino]-3- py

ly +M5: mz 476 (M+H) . Conpound 89:
g“ﬁ% %ﬁBM@ﬁ{G [4-(2-pyrimdinyl)-piperazino]-3-pyri
tdmme1 55(1 meehsrsz,ewﬂﬂ}etramrpm,mmm :1H-purin-8-
3 Dleth 8- (6-(2- mathox thyI m no- 3- pyri dyl ) xanth
yl)PyrlﬂHEZ'lVB'l' '216315‘9‘3’@ 3-(eyiiaerioy] eal Pr opar gyl ,

M}%}M%EMJ%PBMHD -pyridyl)xanthine Ms: nlz 360

nd 92: |,3-Diethyl - 8-[6-[N-nicotinoyl,
I o2 o 06¢ M 63- Dyﬂl)eﬂiyl-ﬁe(}i-bii'om0-3-pyridyl)xanthine

MS: m/z 460 (M-+H)".

Compound 97: 1,3-Dimethyl-8-(6-methylamino-3-pyridyl)xanthine

MS: m/z 287 (M+H)". '

Compound 98: 1,3-Dimethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine

MS: m/z 392 (M+H)".

Compound 99: i,3-Dipr0pyl-8-[6-[N-nic0tin0yl, N-(2-methoxyethyl)amino]-3-
pyridyl)xanthine

MS: m/z 492 (M+H)".

Compound 100: 1-Propargyl, 3-methyl-8-[6-[N-nicotinoyl, N-(2-
methoxyethyl)amino]-3-pyridyl)xanthine

MS: m/z 359 (M+H)".

Compound 101: 1-Propargyl, 3-methyl-8-[6-[N-nicotinoylmethylamino]-3-
pyridyl)xanthine

MS: m/z 416 (M+H)".

Compound 102: 1,3-Dipropyl-8-(2,6-dichloro-3-pyridyl)xanthine

MS: m/z 382 (M+H)".

Compound 103: 1,3-Dipropyl-8-(2,6-dimethylamino-3-pyridyl)xanthine

MS: m/z 372 (M+H)".

Compound 104: 1, 3-Dipropy! -8-(2,6-di(2-methoxyethyl)-3-pyridyl)xanthine



10

15

20

25

30

pyridyl)xanthine Ms: mz 464 (MtH) . Conpound 93:
1- Propargyl,
w@2008tbashs 8- (6- ( 2- met hoxyet hyl ) - 3- pyri dyl ) xant PCTVE@S284/027133
mz 355 (MrH) . Conpound &3
|, 3-Di ethyl-8-[6-[ N-isonicotinoyl,
Mg gl/fr@g%Myﬁgﬂwyl )am nol - 3- pyri dyI )xanthine Ms: nmlz
ound 95:
cemso(md 305 Jasﬂ;npr@ﬁ-%[ﬁﬂdemmwan@ylm@hﬂpwwlm pur i

Pyl’idyli}fa)“ﬁ‘VPFdi n 2 yI )-1-(2- et hoxyet hyl )-3-(pyridine-4-yl)u

R/Sanb@% (MrH) . Conpound 96:
3- Di et é6 br ono- 36pzr| dyl ) xant hi ne M5: §60
Cmﬂpund @@ﬁpdtﬁq ipppyl-8-[2, [N-nicotinoyl, N-methoxyethyl]

nmet hyl - 8- ( 6- net hyl am no- 3- pyri dyl ) xant hi ne Ms:
py“dylh’ia?t 7 (MrH) . Conpound 98:

MS3 i 6R0 KMHB* [ 6- [ N-ni coti noyl met hyl ani no] - 3- pyri dyl )

xant hi ne MS: d, 99:
Csmr{oelngil\lw 05 % Bisthyt-[0-IN- Pt Bspcb Rty Eing Ry
xanthine Ms: mlz 492 (M . Co d 100:
pyrldyq qs'rtg%lar gyl, 3-nethyl- 82[ 6- [ I\Ignl g?)tl noylnpoKI?(Z-

NeS: ho'x et Gyl i no] - 3- pyri dyl ) xant hi ne M5: nfz 359

Sj‘[\oﬂ;f{gq\lyﬁ%&g?g %FI& %l?yi &‘]6_ &f E@{aﬂﬁeéﬁ#zﬁ&)ﬁp@)methylamino]-&
yrldyﬁi/igdtﬁiﬂe) xanthine Ms: nmfz 416 ( M+H) . Conpound 102:

Di pr opyl - 8- (2 6-di chl or o- 3- pyri dyl ) xant hi ne Ms:
MSr. 1@82’;10@%)[{) Conpound 103:

Compo dolrMI 1% ﬁizprop)q ﬁé h‘yl(flmyp&lgec%¥ﬁ$ﬂj})ﬁl)1m9h%lﬁﬁ]-3-
pyridyl)xanthine

MS: m/z 449 (M+H)".

Compound 110: 1,3-Dipropyl-8-[6-[N-(isoxazole-5-carbonyl)methylamino]-3-
pyridyl)xanthine \

MS: m/z 438 (M+H)".

Compound 111: 1,3-Dipropy}-8-[6-[N~(5-methylisoxazol-3-yl-3-
carbonyl)methylamino]-3-pyridyl)xanthine

MS: m/z 452 (M+H)".

Compound 112: 1,3-Dipropyl-8-[6-[N-(2-chloro-6-methoxypyridinyl-4-carbonyl), N-
methylamino]-3-pyridyl)xanthine

MS: m/z 512 (M+H)".

Compound 113: 1,3-Dipropy}-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-
pyridyl)xanthine

MS: m/z 464 (M-+H)".

Compound 114: 1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-methylamino-3-
pyridyl)xanthine

MS: m/z 435 (M+H)"

Compound 115:  1,3-Diethyl-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-
pyridyl)xanthine
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M5: mz 372 (MrH) . Conmpound 104: , 3-Di propyl

-8- (2, 6-di (2-net hoxyet hyl ) - 3-pyridyl ) xant hi neMs: nf z
wae@spMsty . Conpound 105: |, 3-Di propyl -8-[2, PCT/US2004/027133

6- di [ N-ni coti noyl nmet hyl anymo] - 3- pyri dyl ) xant hi ne Ms:

mz 582 (MtH) . Conpound 106: |, 3-Di propyl-8-[2,

I?’}’édh{/n%\h %qu oyl , N-met hoxyet hyl ]-3- pyridyl)xanthine

. Conpound 107:
Coﬁrpﬁuﬂﬂ hy6: Bsﬁaﬂﬂl\;(s &-ﬁ?ﬂbﬂigzm’m}yﬂ))c&ﬁmmmt hyl ami no] - 3
I ne Mt .
/@?%{Zﬁ%ﬂﬁ z ( MtH) Conmpound 108:

| N- G soxazol e- S-car bony”net hyl am no] *-

¥ @Mhamifl p@%w@ At tifbkOphMsifethyl Sopgpound 109:
. ? g" D propyl - g { (2- pyra2| necar byony ) met hyl am no] -
mcotin@lmyhylﬂyim)éﬁpymdud]mthlmez 449 (M+H) . Conpound 110:

Vém%s%é)%: =8 [ 6- [ N- (i soxazol e- 5- car bonyl ) net hyl am no

anthine Ms: mz 438 (MtH) . Conpound

oluna‘lli)BPI-%Wﬂ)yl% %Aﬁn{efﬁdx?pﬁaiﬁ)elhﬂi&iﬁzm-(ﬁ— yl - 3-
car onyl ) net hyl am no 1prldl)xanthlne M5: nmlz 452
chlorox(iptidoynethylamwinp)i3-pyridyljxanthine

9 [ 6- [ N-(2-chl oro- 6- net hoxypyri di nyl - 4-ca
Mﬁ%ﬁ\%& m yl am no] - 3-py ridyl)xanthine M5: nfz
@19211 Houihia)119: QCBI'ﬂihlllliyli-SJ[ﬁi{N-nlcotmoylmethylam1n0)-3-pyr1dyl]xanthme

D| propyl -8;[ 6-[ N-(1soni cotinoyl N-oxide),
NISréltl/ Wéﬁ#j’fﬁ‘ )3 pyri dyl ) xant hi ne

Compound 120: 1, 3-diallyl-8-[6-(N-(6-chloronicotinoyl)methylamino)-3-
pyridyljxanthine

MS: m/z 478 (M+H)".

Compound 121: 1, 3-dipropyll-8-[6-(N-[6-
(trifluoromethyl)nicotinoyl]methylamino)-3-pyridyl]xanthine

MS: m/z 516 (M+H)",

Compound 122: 1, 3-diethyl-8-[6-(2-hydroxy-S-methyl)benzaldehydehydrazono]-3-
pyridyl]xanthine

MS: m/z 434 (M+H)",

Compound 123: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-
(trifluoromethyl)nicotinoyl]methylamino)-3-pyridyl]xanthine

MS is m/z 446.

Compound 124: 1, 3-diethyl-8-[6-(bromopyridine-S-carbaldehydehydrazono]-3-
pyridyl]xanthine

MS: m/z 483 (M+H)".

Compound 125: 1-Cyclopropyl-3-ethyl—8-(6-methylamin0-3-pyridyl)xanthine

MS: m/z 327 (M+H)".

Compound 126: 1-Cyclopropyl-3-propyl—8-(6—methylamino-3-pyridyl)xanthine

MS: m/z 341 (M+H)".

Compound 127: 1-Propyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine

MS: m/z 341 (M+H)",
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M. nmlz 464 (M+H) . Conpound 114:

| - propyl - 3- (4- met hoxyphenyl ) et hyl - 8- (6- met hyl am no- 3-
w@eosdylsyxan thine MS: nmlz 435 (M+H) . ConpouneC/U52004/027133

|, 3-Di et hyl -8-[6- [N—(Isonf coti noyl N-oxide),

N- met hyl am no] 3- pyridyl )xant hi neMs: m'z 436 (M+H)
Conpound

Gompoyny R]ﬂ' 1eCydonnnps)3-propyr $-§- (-t eysthoflaming3- 544
pyrldylfx%mne Conpound 117:
ropyl - 3- (4- met hoxyphenyl ) et hyl ~8-[ 6- (Nni cot i noyl net

Mﬁtmmwji)(l\/lﬁibyrl dyl ] xanthine M5. m z 540 (M+H)

&’)‘BPBM I@I%ACXEPHBWM@{;?%}SH[}[P@ jegtipgylpethylamino]-3-
pyridylﬁ;?hﬁ{lﬁ@l coti noyl ) met hyl am no) - 3- pyri dyl ] xant hi ne MS:
Corrpound 119:

MSdma’ﬁ MG(NBG"E)@ (N-ni cot i noyI rrei hyI am no) - 3- pyri dyl ] xan

Supippd a8 2 3 RanlSe-oy- B HAficd iy Dinethylamin) 3

pyrldylg&h'tlﬁﬁbl xanthine Ms: mlz 478 (MtH) . Conmpound 121: 1,
di progéill | - 8-[6-(N-[6-
WSy itz @r‘%ﬁ%yl ) ni coti noyl ] met hyl ami no) - 3- pyri dyl ] xan

ég%ﬁ{f’%{lﬁﬁl-”gj]{zgs%g) Hy.(2- cm%imtﬂt&%eth lamino-4-

I oX nethyl)benzaldehydehydrazo
pyrndylm]ntﬁinepyrl dyl ] xanthine Ms: mz 434 (I\/H—i) . Compound
123: y Q( Lopyl - S-propyl - - -CN
ianﬂ% yl ) ni coti noyl ] met hyl am no) - 3- pyri dyl ] xan
Eﬁh{b%uh(@ 138 ﬂi?yZDﬁﬂ'@pyl -8-(2-chloro-6-methylamino-4-pyridyl)xanthine

MS: m/z 377 (M+H)".

Compound 133: 1,3-Dipropyl-8-[2-[N-nicotinoyl, N-(2-methoxyethyl)amino]-6-
chloro-4-pyridyl)xanthine

MS: m/z 527 (M+H)".

Compound 134: 1,3-Dipropyl-8-[2-[N-nicotinoyl, N-methylamino]-6-chloro-4-
pyridyl)xanthine |

MS: m/z 482 (M+H)".

Compound 135: 1-Cyclopropyl—3-pr0pyl—8-[6-[N-(6-chloronicotinoyl)methylamin0]-
3-pyridyl)xanthine

MS: m/z 480 (M+H)".

Compound 136: 1-Ethyl-3-cyclopropyl—8—(6-methylamin0-3-pyridyl)xanthine

MS: m/z 327 (M+H)".

Compound 137: 1-Ethyl-3-cyclopropyl-8-(6-(2-methoxyethyl)amino-3-
pyridyl)xanthine

MS: m/z 371 (M+H)".

Compound 138: 1,3-Diethyl-8-[6-hydrazino-3-pyridyl]xanthine

MS: m/z 316 (M+H)".

Compound 139: 1,3-Diethyl-8-[6-(cyclopropylamino)-3-pyridyl]xanthine

MS: m/z 341 (M+H)".

Compound 140: 1,3-Diethyl-8-[6-(cyclopr0pylmethylamino)-3-pyridyl]xanthine



Compound 124: 1,
3-di ethyl-8-[6-(bronopyridi ne-3-car bal dehydehydr azono]
wo 3e05p3r5uglyl | xanthine Ms: niz 483 (M+H) . ConppOndSZa®027133
| - Cycl opropyl - 3- et hyl - 8- (- net hyl am no- 3- pyri dyl ) xanth
i ne Ms: mlz 327 (MtH) . Conpound 126:

el prrepyy 3- propyl - 8- (6- met hyl am no- 3- pyrldyl)xant
MS egl\/ls (rri ):;41 (MtH) . Comnpound 127:

Gioxﬁ’pmmd 14 we[sf(pﬁapythya-zgﬁedmoﬂﬁ,@ﬁrtn@ahyfbgﬂrllémrwaﬁryl)
. I\/g z 341 (M+H) . Conpound 128:
pyriding2- %f&‘ly HYByI - 3- propyl - 8 (6-(2-met hoxyet hyl ) am no- 3-

lflgrfngmy)l +ne M5: mfz 385 (M+H) . Conpound 129:
Cycl opr opyl . )
5 Campowidil 43: Mi ‘ﬁﬁhﬁb%ﬁrﬁlﬂ%ﬂ'%éﬁ TstraipdreAt-pupin-8-yD-

Pyrldlnzlvzsﬂ] iq ﬁ?yrlg&fﬁﬁb()g?@% or on| cot i noyl ) met hyl ami no) - 3-

mrm(ﬁym@( yne MS: mz 454 (M+H) . Conpound 131: 1,
-Dipro

2-chl 6- net h
@smnasm PRt AL AT IR AL I I T

[@igﬁl{)r 0-25- nmet hyl am no-4-pyridyl)xanthine M5. niz

10 @Zl?lp()MHHlM CaHiethyt8J8FN-nicotinoylcyclopropylmethylamino]-3-
-Di propyl -8-[2-[ N-ni coti noyl,

Pyl‘ldylmihlﬁét hoxyet hyI )am no] - 6- chl oro-4-pyridyl ) xant hi ne

Mé “BE . Conpound 134:
3 propyl 8[2[N—n|cot|nol

Somplonyud anﬁnbpyﬁlophbwlmeﬂhylriﬁﬁhmlrsj[mt(ﬁr ne MS: nfz
chloronlcotlno%lﬁ?ethylammo]-3-pyr1dyl)xanthme

15 MS: m/z 480 (M+H)".



10

15

20

25

30

Compound 135:
| - Cycl opropyl - 3- propyl - 8-[ 6-[ N- (6-chl oroni coti noyl ) met
wogdoanersad - 3- pyridyl)xanthine Ms: mz 480 ( MHP{T/US2004/027133

Compound 136:
| - Et hyl - 3-cycl opropyl - 8- (%3 met hyl am no- 3- pyri dyl ) xanth
ine M5: mz 327 (MrH) . Conpound 137:

What id elanked is3- cycl opr opyl - 8- ( 6- ( 2- net hoxyet hyl ) ami no- 3-
pyridyl)xanthine Ms: m'z 371 (MrH) . Conpound 138:

L. éfgmpﬂﬁwg%fO%ﬁlgihygf%' no- 3-pyridyl ] xanthine Ms: m z

| ,3-Di ethyl-8-[6-(cycl opropyl am no) - 3- pyri dyl ] xant hi ne
I\/B mz 341 (M+H) . Conpound 140:
3-Diethyl-8-[6- (cycl oprppy! et hyl am no) - 3- pyri dyl ] xa
hi neMs: m z 355 ( ound 141:

[5-(I, 3-diethyl -2, 6- |0>&o- ,‘627tetrahydroIH-pur
8 I)- pyr|d|n2 mydr"h2|(zj93|\/5 mz 421 (M+H)
npound 142:

[ 5- (I

8-yl)-

, 3-di et hyl - 2, 6-di oonZ, 3,6, 7-tetrahydro-| H puri
lgr%rlle .n- 2 yI] N - (pyridi ne-3-carbonyl)-hydrazi de Ms:
Conmpound 143:

m@ h%ggm |(CBCE)611<@Eﬂiald(@rrﬂs)m)ky$, (y-Gfikanyhor (EnEsWiBynyL;
Z

R\ Bt A beoedannl o LB i St s Sy g
(cl-cs)ﬁkg/ﬂ(o@p %%3%%%&21 't@§ C@jcﬁcl@@l@&l’(@ﬁbg)allgﬁn‘@wg)ﬁb{b'i@cycle

(C4.Cyoiiietevoaycle¢Ct-Calalkly)- n@sla@io}myln@ﬁ. émml(éyg)glé:ﬁ{ h{GsC plgeteroaryl, or
(Q-Qo%}qmrgl({?%@alky - at is claimed is: . A conpound of

X is a 5-10 member heteroaryl ring having one nitrogen atom and optionally interrupted
by 1, 2, or 3 non-peroxide oxy (-O-), thio (-S-), sulfiny] (-SO-), sulfonyl (-S(0),-) or amine
“N(R®)- groups;

7 is —OR3, —SR?, halo, —~S(0),-NR'R’, -NR*R®, or (C4-Cyo)heterocycle wherein the

I,
nt
N -
in y
Co u
N- (
n- I

heterocycle is optionally substituted with 1, 2, 3, or 4 substituents independently selected from
halo, cyano, nitro, ~OR?, -SR?, (C;-Cg)alkyl, (Ce.Cio)aryl, -O(Cs-Cro)aryl, hydroxy(C;-Cs)alkyl,
RPRN(C-Cy)alkyl, halo(C;-Cg)alkyl, -NR®R¢, -C(O)R?, -COOR?, and ~C(O)NR"RS;

each Z' is independently (C;-Cg)alkyl, (C,-Cs)alkenyl, (C-Cs)alkynyl, -OR®, -SR®, halo,
ROO(C;-Caalkyl, R'REN(C;-Cg)alkyl, halo(C;-Cgalkyl, -NR'R®, R'R*N(C;-Cy)alkyl, -C(O)R®,
-COOR®, and —~C(O)NRR?;

R3 is (C;-Cy)alkyl, (C3-Cs)alkenyl, (Cs-Cg)alkynyl, (Cs-Cio)aryl,
(Cs-C10)aryl(C;-Cg)alkyl-, (Cs.Cio)heteroaryl, (Cs.Cio)heteroaryl(Ci-Cg)alkyl-, -C(O)R6, or —
C(ONR'RY;,

R* and R® are independently hydrogen, (Ci-Cs)alkyl, (C3-Cg)alkenyl, (C3-Cg)alkynyl,
(C1.Cg)alkoxy, (C3-Cg)eycloalkyl, (Cs-Cg)eycloalkyl(Ci-Cg)alkyl-, (C¢-Cys)polycycloalkyl,
(C-C1g)polycycloalkyl(Cy-Cg)alkyl-, (C3.Cio)heterocycle, (C3.Cig)heterocycle(Ci-Cg)alkyl-,
NRR?, (C4.C10)aryl, (Cs-Cio)aryl(Ci-Cs)alkyl-, (cs-cw)heteroafyl, (Cs.C1o)heteroaryl-
(C-Cg)alkyl-, -(Co-Ca-Y)q-(CHo)p4-X", -C(O)R, -COR®, ~C(O)NR'R’, or -S(0),-NR'R®; or R*
and R® together with the atoms to which they are attached form a saturated or partially
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| wherein: Ris hydrogen, (C -C)al kyl, halo(C
-Calkyl, (C-C)alkenyl, or (C-C)alkynyl; Rl and R2
wae@sioadependent | y hydrogen, (C -Cg)al kyl, ( C3P€x/US2004/027133
)al kenyl, (C -C )alkynyl, (C-C)al koxy, (C-C
)cycl oal kyl, (C -C )cycl o4t kyl (C -Cyal kyl- (C . C
) heterocycle, (C -Co)heterocycle(C -C) alkyl -
unsaturaya, ytonof, bicyCliy-camyigraiticqing kaping 3,(4c5 o) et Bridng @}Pms epd optionally

comprls?}-gt Ieﬁo ,Pcie}ltﬁ}e ?{8%3%3 Is%lggtgtél1 gr%m nort éé§x1§ oﬁlgd@'ﬁ‘ﬁ%r( -S-), sulfinyl
(-SO-), Qﬁfdn?F@SLO’)ZJ) AhE ket -BURDY inlthe 21,ngpaind3wmﬁmpm fing meopbnoylally
(-S-), sulfinyl (-SO) 1L y (- S( 8
substituted veith hez,Bj\QlFéggubs’@ﬁugmggldezen@nﬂy @g;kgctedu rg@% alq, Lyggio, Tutr -OR’,
-SR?, (qqgﬁ 8@&@(5 -Céo)!x\égl Rydr ﬁ%dl-c ?legf%m{(%)éfmrﬁdl&dlr@)alkyl
-NRR°4-CYOb&?, L(C?G)M’ﬁaﬂdﬂ@i{@@h@ﬁ@h‘tl y seI ected from haI 0,
ano, hitra
XBCORY A6 IR hWBx»ﬂCNI%%g %ﬁ)‘?ls@/’ﬁ (r\é)% &% 8o S‘ﬂﬁnyl( -50-),
R R, O -
Sulfonygaggﬁe)égﬁ%%hl S i rg% pendent |C2§/ ((R; @) aI kyl , ’ ??:d CC( O) R
Wakdeaniib alkyT alkenylkkoloatkyl, alRRey], arﬂ?@etem;;b'@le oRth(garxlg groups of
R R R et g g o Rl st i O & pred Bt ™
1ndepen§lgntﬁ Qe@éc'féd frorﬁ(ﬁaroczzy)ﬂbkﬁiﬂ%%:OR@ SR X@J; Ryohatil, (()(CG- Cig)aryl,

hydrox s IR Coplistlo i-Eh s SRS -G Gy GROR®, and -
C(O)NI@% .and R5 are independently hydrogen (C Qalkyl, (C
yal kenyl, (C -C)alkynyl, (C C)alkoxy, (C - c
erhpﬁf; totly fif(cfg@n ((@C)G%yﬂkﬂﬁlllky('dlFsﬁlfiIFRTRW(CGCxﬁlkyl
a - 0 C
halo(Ci- G oo (6 Gy eieeisa(@ %yﬁé?%%@é@é@é&@? By
(Cs- Cl"?‘ﬁg][(é}‘gé}%nﬁ% ()él ((‘:1 ‘l‘s%lercg %’ gd“ 1%)h€g@a, C%ﬂx CF)@lff(yl theéem the
heterocjfcleR ( lgg:r))aryl?%rélaryﬁ(r@))ﬁﬁonallﬁ@%tltutethI\]R2RB or érsubg(t@nts
R5
ey i B, S LR S RS08E e Sl
hydroxfﬁtegi ?/luﬁsfgfl\ﬂb?t‘éﬁugﬁqh@o(cl Wl@}h' SRYRE, (O, LCOOR?, and

ring atons and
-C(O)NRi‘Rl onally conprising 1, 2, 3 or 4 het eroat ons

Srss R RO PR et Lot DR Rl o,
RRN{C)- ébﬁk&l', Hﬁo(@}t@wﬂaﬂf EEAC fofRtebbdyglel €CDihjatAdsyC1o)aryl(Ci-Co)-
alkyl-, (C4.Cio)heteroaryl; -COOR?, -C(O)R?, or -C(O)NRR® wherein the heterocycle, heteroaryl
or aryl are optionally substituted with 1, 2, 3, or 4 substituents independently selected from halo,
cyano, nitro, —OR?, -SR?, (Cs.Cip)aryl, -O(Cs-Cio)aryl, hydroxy(C;-Cg)alkyl, R°R°N(C;-Cy)alkyl,
halo(C;-Cg)alkyl, -NR'R®, -C(O)R?, -COOR?, and -C(O)NR'R; or R” and R together with the
atoms to which they are attached form a saturated or partially unsaturated, mono-, bicyclic- or
aromatic ring having 3, 4, 5, 6, 7, or 8, ring atoms optionally ring having from 4 to eight ring
atoms and optionally comprising 1, 2, 3, or 4 heteroatoms selected from non-peroxide oxy (-O-),
thio (-S-), sulfinyl (-SO-), sulfonyl (-S(O),-) or amine -N(R)- in the ring;

R? is hydrogen, or (C;-Cg)alkyl; R® and R® are each independently hydrogen,
(C;-Ce)alkyl, (Ci-C)alkoxy, (C3-Cg)eycloalkyl, (Ci-Ce)alkylthio, (Ce-Cpyaryl, (Cs-Cig)aryl-
(C1-Ceg)alkyl-, heteroaryl, or heteroaryl(C-Ce)alkyl-; or R°and R°together with the nitrogen to
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substituted with 1, , 3, or 4 substituents
i ndependently selected from hal o, cyano, nitro, - R,

WO 3R5/02(58 C o)aryl, - C - )aryl, hydroxy(C - O}Gt/klyiomlﬁanss

RNC-Qalkyl, halo(C -C7halkyl, -NRR -C(OR,
-COOR , and C(O)NR R; Xlis - CRB, -C( O Re, - CO R6,
which tey are;leaB&l,df fome a\ﬁ(yrm(hd;dj p§peﬁdzl., piﬂ&i'azir(yl,(ﬁ-zﬂ)pinﬂu \%]alzmjinyl,
SO su S(O and am ne -N(R9)-; erein
mOfPth(IWé! @r&}ypmom%seéwrmgc oaI kyl, al kynyl aryl,
ggfe?ef PEIEhELY, 4h§t@'f70§ﬁf m ¥ DP9 ala &k 1,823, &3 oR? and
groups ar’e’opt’i 6na subsStifluted with one or nore
alﬂhsnmaoaemxtaﬂymnmmﬂﬁimtttthqreeﬁl ected from hal o, cyano,
nitro, - R, -SR, (C6-Co)aryl, -0(C 6-Co)aryl
hydroxy(C -Cyalkyl, R R N(C Q) al kyl, halo(C -C)al kyl,
2. ‘T'H@ Brnphutd & Clan%ereﬁq@ 1S'hg@('%eh":§n&hyl \éﬂ%’l QilJR1, B@opaﬁgyl
hydrogen, (C
i-propyl,@rpriokyl, n—warlmé@tyl@réialoﬁﬁ C@lall‘t)')l het erocycl e, (C C
0) heterocycle(C -Qal kyl-, (C.C)aryl, (C-Co)aryl (C
-Calkyl-, (Co)heteroaryl, (C-C )heteroaryl (C
3. “TRkabipbund ofbENET nwhéremheisetm@cygahemen@t etoar-yiH,arH,-Cl,
aryl are optionally substituted with 1, 2, 3, or 4
-CHQ(§ﬁbBLK¥d@HtEﬁhﬁaépéndentIy sel ected from hal 0, cyano,
nitro,b - O R, -SR, (Cg.Co)aryl, -0(C 6-Co)aryl,
hydr oxy(C -C)al kyl, RR N(C -C al kyl, halo(C -C)al kyl,
4, TR cBmpoukd 6) Baim 1 Gehkein Ritwhydf@hNR R ; wherein R7,
R8 and R9 are independently hydrogen, (C -C)alkyl, R
C-CQalkyl, RRNC-Calkyl, halo(d-C )alkyl, (C.C

5. hgh%t gﬁ@%ﬁﬁ‘& &f C{a)%l ¢ o?b'f'c[l)ﬂ 2, V(’IEI‘GIE’P) ¢ H}ifcfr%(ng(@ C%Llfk)ﬂ

et eroar
(Cs- C4)miﬂeemgl GCi-Og)alkehgl phqrxyl @;r phat}éc(ha@mlkmlr aryl are
optionally substituted with 1, , 3, or 4 substituents

i ndependently sel ected from hal o, cyano, nitro, OR',

ﬁB g Gundof @a¥h 1, wikieir 18 l)sqcyics)czmdalqzwe{lﬁ Calkyl, R
N(C O al kyl, halo(C-Ca C(OR - COOR
(Cs-Cs)cya}mdlkthCG)-ﬂXRHFyl* or R7 and R8 together with the at ons
to which they are attached forma saturated or
partially unsaturated, nono-, bicyclic- or aromatic
7. riREGoRPOuAGoBClafin 15whérein/R' Brcy8lopfdpfboredyeioprapylmethsl. | y
ring having from4 to eight ring atons and optionally
conprising 1, 2, 3, or 4 heteroatons selected from

8. Zﬁ{%f"% ﬁ%ﬁb@@? %;%ﬁ’m G @Pzrg}# lgleﬁlﬁzléggen ﬁé{h@gwh?i 'aﬁﬁ gropargyl
i-propshysHpaget n-artyl( Cbut§h phedgt) pheRethpl] béhayt, er émeﬂnoxyphenyl)ethyl
i ndependent |y hydrogen,

9. The compound of Claim 1, wherein R! is ethyl, n-propyl or allyl.

10.  The compound of Claim 1, wherein R? is hydrogen, (C1-Cy)alkyl, (C;-Cy)alkenyl,
(C3-Cyalkynyl, phenyl, phenyl(Ci-Cs)alkyl, or (methoxyphenyl)ethyl.

11.  The compound of Claim 1, wherein R? is (C3-Cg)eycloalkyl or
(C3-Ce)cycloalkyl(Ci-Cy)alkyl-. '

12.  The compound of Claim 1, wherein R is cyclopropyl or cyclopropylmethyl.
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(C Qalkyl, ( -Oalkoxy, (C-C)cycloalkyl,
(d-Cg™l kylthio, (C-Co)aiyl, (C-C)haryl- (
wo gepabisys -, heteroaryl, or heteroaryl (C - Ce) aP&yUS2000027133

R and R together with the # trogen towhich they are
attached, forma pyrrolidyl, piperidyl, piperazinyl,

azepi nyl , diazepinyl norpholinyl or thionnrpholinyl

rin and ere.n i or 8; 1,

13. oThegzsonmeanﬁOf Glaym lzwhsrelrbng hYérogsnﬁﬁ%thﬁlae%\M%, all, propateyl

1-pr0p§ahr? ?P(}pgp emﬁﬂlh{/ grtgFéﬁ%ymngﬂﬂﬁé ﬁﬂ%}%}g :jl 3}‘ Claimi,

propar gyl , |-propyl n- propyl n- butyl |-butyI ar

haI o(C -C4A)a nmpound of vvherei n
14. (Oﬁgpﬂ%ag @#&%tlhwhere@% ﬁQ}S ethYér&P@n%

-Br or - -CH -CH -F. 4. The conpound of Clalm

wher ei n R is hydrogen. 5. The conpound of Claim1l or
A'lai aonthounh ef €lamm R] Clamifyolr Clgm 14 (¢hergia)aiskH, -Q(C-Cyalkyl,

o e AR SR RS oy

(C3-C6) cycl oal kyl and (C -C )cycloal kyl (C -C)al kyl -
7. The conpound of Caiml, wherein Rl is cyclopro
16.  oFhecspeinopn pixCh@n Hy Whein Rhis }b’dl‘q&ﬁan@ld%)@(ﬁb GﬁsiCs)cycloalkyl

(cg-cégé“yggogpa JE—C farl)lgg ﬁ?%g}hgfr'e’go& §1e %(ﬁ;q}%')laﬁ‘yl a(lc i PeryI(Cr-Caalkyl-

(Cs. csniaeawdwl bR dMheteroAgHEYIC,)dlityly, n@(towmahec@m%t@@mﬁ
Lonmpound of Caim1l, wherein Rl is ethyl, n-pr opyl

-C(O)MR Iﬁl l'yl. 10. The conpound of laim1, wherein R2 is
hydrogen, (C -C )al kyl, (C3-C )al kenyl, (C3-C
)al kynyl , phenyl, phenyl (C O al kyl, or

17. (et dwngophé nf/C)eahhy IwhefeieRE mi’gxdmgénp(fcl@@lhyl hydrexgiCh-Cs)alkyl,

O A (PN G %@aﬁﬁ S Bk untr oin ro i s

| | L t d of
«(CH, @fﬁ gfr(@m 0@22 @Hg%@jligo%qdpg gsrr]ﬂ{z gitz @hﬂngonpou;?l onl

(CHz@wp@)q@(ﬂHz CHPMRR’, NRIR ofY(O)Rn-EGeRd, or +C
phenyl, phenethyl, or benzyl. 14. The conpound of
O aiw11 wher ei n R2 is ethyl, n-propyl or allyl. 15.

18. adr ofaiel @iwhedoin R ag}md&) h ﬁhmymeﬂﬂrl pib ghentyl,
Z is - Qg C -0 al kyl , C -

o(C
hydroxy@t}yyarlgyﬁ(@yp@pal RShOXYetNFi dast omyethJ/l; n@fhyasrenzyl giginomeghylbenzyl,

metho%%ﬁgaﬂk%&l%i{%%&%}% fﬁgﬁﬂﬁ(ﬁw E&A&ldp%&M dcfﬂﬁ)‘f)?op}ﬁlgethyl cyclopentyl,

cyclohexyl, thiophenyl, -C(O)R®, -CO,RS, or -C(O)NHR'.

19.  The compound of Claim 1, wherein R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl,
-C(O)R®, -CO,R®, or -C(O)NHR”.

20.  The compound of Claim 1, wherein R’ is hydrogen, (C;-Cg)alkyl, (C3-Ce)cycloalkyl,
(C3-Cg)cycloalkyl(C-Cy)alkyl-, (Cs.Ce)heterocycle, (Ce.Cig)aryl, (Cs.Cig)aryl(Ci-Cq)alkyl-,
(Cs.Ce)heteroaryl, (Cs.Ce)heteroaryl(Cq-Cy)alkyl-, -S(O2)NH,, -C(O)Rﬁ, -CO,R®, or -C(O)NRR”.

21.  The compound of Claim 1, wherein R” is hydrogen, (C;-Cy)alkyl, hydroxy(Cp-Ca)alkyl,
(C3-Cg)eycloalkyl, (Cs-Cip)aryl, (C7-Cig)aralkyl, (Cs.Ce)heteroaryl,
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(C -C)cycloalkyl (C-Calkyl-, (C-C)heterocycle, (C

.Claryl, (C-Co)aryl(C-Qalkyl-, (CC)heteroaryl,
worog@215& ) het eroaryl (C -G al kyl -, -S(O )NH , PC(/Op1R64/027133

-CO R6, or -C(ONR R7. 17. The conpound of CI aim1l,

vvherel n R4 is hydrogen 8 C )al kyl, hydroxy(C

-(CH,-g anoah i‘}lilz &H@ e fmé&é‘g%ﬁ%@q (E((P:br%ﬁ%#&) QC( CH - CH
~(CH,- é:ggf%)q F\l@' _ Hg)a%‘%(,ﬁng%oﬁ@gg Ré(&HC(% RQS. - (CH

or - NR R8.
18. The corrpound of daim, wherein R4 is hydrogen,

22. @ghya@ﬁﬁ%g Cla&ﬁ \&bgpﬁﬁq 1¥by<érp§dr o hé(t hyl, propyl, pentyl,
hydrongchgly Wé&nﬂe}fg ”étH&fS%HB&"&?&Héﬂethyﬂf&haﬁyﬂbQﬁi}fl}’dmmomethylbenzyl

daryl me cyc
methowcmzypnqutmxwhn}dthyl,c@l@ylgp&n%/ y:[yclo)égnjyg ﬁ)g;lg]pexyl thiophenyl, -C(O)RS,
CORghIO@ 7-C(OR6, -COR6, or -C(ONHR7. 19. The
T2 "Claim, wherein R4 is nethyl, ethyl,
cycl opropyl, cycl opropyl net hyI -C(OR6, -CO R6, or
- C( O NHRY. 20. The corrpoltg Claimi1l, V\,hereln ? is
23.  rihgrcogwaund @ Clgin 4} whereiny B%t]@ﬂcq’tbﬂb RXH oprppyl clopropylmethyl,

C I k al kyl-, (C .C )heterocycle, (C.C
-CO) 63%@4)2??(@y'é§5ry (‘C }/C) al (kyl -, %C .C )hgt er oagyl , (CC
)heteroaryl (C - C)alkyl -S(O)NH, -C(OR6, -CO R6,

24. O ; e-wg(mg)@gl@}](l)qtj @]@12m & yvgpqgwolgpo ¢ 50%?@02%%; WV\F %{e(erg}ogsn to which

they ar} %%?Agggg?é yrr%@yl%h@ﬁé&l plégam%ﬁie% é@f | dlaz(egm mor)pholmyl or
thiomorHoHnZ1 Gk, kaﬁﬁﬁﬁm@@hu@ﬁﬁe@wﬁl@ T, -30er 4 smtlments-1mp|e¢gdenﬂy

selectegsfithlb: GHER- 0RO s Syt sGenas RS CHRERG EareRy (Ci-Coalkl

RbR°N§f ﬁ@&ﬁhl Pﬁﬁn‘b{@ ~CHYREDXNRERY LC(OREr-COMRY Ryd .C(O)NR'R.
oxye di et hoxyet hyl | nethylbenzyl,
an1nonethy|benzy| nethoxybenzyl met hoxyphenet hyl ,

o5 Ry EXFhGPRALAY RERSCRDS g, (ORIl
(C-C BRI CHbPRRYT, 5 0 oo, (BLOMMP I ORRDRYTy Coulyl-

(Cs.Colfisteremyipouita- %bhe@ra@racrf(clﬂqi;alisvh qeeh QHHO"Rgl(YtSé %Huted S 1,2, 0r3
SubStltthgg fag y#en\ﬁ}eﬁtgr elﬂs%terel' ﬂ&ﬁgl‘?e]ngljt)g? }é@#sam %%Fﬁaler@yaﬂﬁtlﬁﬁae@ll -Cyg)alkyl,

aze

-OR’, ‘SW@QKP?OHWI m(ﬁholld)wl, hydroxtyC e@malizb R"Rm(qlfeggalkﬁach
halo(qo.l%‘y&i]ga dé\ﬁibf{sb%t(bgﬁ S8R LY Fopkogd! 4 substituents

26.  The compound of Claim 1, wherein R® is (C¢.Cio)aryl, (Cs.Co)heteroaryl, each optionally
substituted with 1, 2, or 3 substituents independently selected from halo, cyano, nitro,
(C;-Cy)alkyl, halo(C,-Cg)alkyl, -COOR?, and —C(O)NRbR°.

27.  The compound of Claim 1, wherein R® is pyridyl, optionally substituted with F, Cl, Br, I,
CF3, cyano, nitro, -COOR?, or -CONHR®.

28.  The compound of Claim 1, wherein:

R is hydrogen, methyl, or ethyl;



10

15

20

25

30

sel ected from hal o, cyano, nitro, -OR-SR, (C.C
Yaryl, -Q(C -C)aryl, hydroxy(C -Calkyl, RR N(C
wo g)oalokyshs hal o(C -Calkyl, -NR R, -C(0)R , -BODBS2004/027133
and -C(O)NR R . 25. The c ound of Claim1l, wherein
R6 is (C-C6)al kyl, (C3-Ce)cycloal kyl, (C3-C

| aal ky( | -
DY Y s QUBLY e Gy ] SEORERI L, oy
cyclopfc%q @élbpﬁoemwtwu&n@éeyt ah&yl -, each optionally

substituted with 2, or 3 substituents |nde$endentl

s%u%%pmdsrl rsebﬁtmﬁed iy b8 6 RosiionaYiing wHereinlZo is (yafo)heterocycle or —

NR4R5n %in 1gr oxl}/ﬁcé%@) a¥‘i§§frop3ﬁ%s§ﬁ o&@&é&ﬁgﬂ@ Xﬂ% g—g(Oﬁié wherein

RS is hetﬁ}cﬁkﬁ)dptlondﬂl? Sebstituted WifR 1, 2-ECEIbstitadds nﬂéﬁéﬂﬂ@nﬂﬁf sele’iﬁed from
e conpoun

halo, cy®, 6810y RO EICGDFIL. eg@QRﬁﬂﬁrQe;'Nap A SORRIRE kg Yitersin R, R®

and R°2a’r% ﬁlgeﬁeﬁlﬁt&?gﬁ ﬁ}ldé@é]% P)S/? %ﬁﬂﬁ gq}h%% ﬁ?ﬁr%ﬁ{/lre gr &{jgd(?r&%’l 0,

and -Q(O)NR R . 27. The corrpound of aiml1, wherein

29. nﬁ% gﬁ%Claﬁg: :, g; S Ubds }gi 5rlétéﬁ%'g§p<§en§§ ’hy%egen (Cy-Cyalkyl,
(cg-c%&rmeggﬁ&é? Ri)aﬁ}ﬁ&g‘zpillenmrpﬁbﬁ‘yl( -Caltydr ogen, nethyl,

and are independently nethyl, ethyl,
allyl, propargyl, i-propyl, n- propyl cyclopropyl,

cIo ro | ,, or nsbyt. and 1S 3 ridyl

so. SHELORGSRERTRE R, SheBP o apie ey ol it npopaeyt,
i- propﬂ%pr@)yh et ButPlc Kbh®l Whalo(w?-cﬁﬁalkymﬁ(cﬁ RA R4 R2 P ardvalépthdently

et hyl , cyclopro yl', cycl opropyl neth and R5.is -C(OR
hydroggn, mﬁ@wb ehyRelly PW&Y&&rWPPﬂp@‘PWYIWC@HW }. cyelepropylmethyl,
g r t s independently sel ected
b“tyw tblatyrjffzal1h%n§l aer‘%&l Ri ;r Bl%?fm o(C-Qalkyl, -Q(OR ,

-COOR , and C(O) NR R, and V\,herei n R, Rand R are

31, |£depend%2tg¥ hydr og&18 neth ethyl E ﬁyoﬁﬂiagﬁﬁ#ﬂ
-CH,-CH ;3?%{( FHz-%:k‘Iva@ﬁf R %ﬁl?%p%@qwl%%egmgﬁﬁgﬂ%n (methyl ethyl,

allyl, pndmamgyl(1elp1@p§)lah4pyd>pyl,31y910"}3h@yhCﬂypbprmbyblﬁeth}daonﬁniethoxyphenyl)ethyl
wherein R is hydrogen, nethyl, ethyl, allyl,
propargyl, i-propyl, n-propyl, n-butyl, i-butyl or

32.  hededomp o@ﬂd af EWim lacﬁcbl%nﬂﬂd Vﬁle@élﬁ X ﬁqmwtthyzolyl triazinyl,

hydrogen met hyl , ethyl, aIIy propar gyl , bﬁ
oxazoyl, lp@cqayyl ﬂn@zelﬁps@bwzoylc@md@qﬂoaéwmlﬂypyrawn tqtnazolyl pyridinyl,
heneth

phe 0
pyrlmlgpyg' %c}‘orhrl 1sQ 1n01 ¥l ORAHRO ;1[, Ceracg% Q t%hzaﬁhs] ti)suﬁﬁ?c}]%ﬂﬂﬁ %_?q' 3
substituézts m@bpendently selected from halo, cyano, nitro, (C;-Cqg)alkyl, —ORa -SR?,
(Cs.Cyo)aryl, -O(Cg-Cyp)aryl, hydroxy(C;-Cg)alkyl, RbR°N(C1-Cg)alkyl, halo(C;-Cs)alkyl,

-NRPRY, -C(O)R?, -COOR?, and -C(O)NRR®.

33.  The compound of Claim 1 or Claim 29, wherein X is 2-pyridinyl, 3-pyridinyl, or
4-pyridinyl, each optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halo, cyano, nitro, (C;-Cs)alkyl, ~OR?, -SR?, (Cs.Cio)aryl, -O(Cg-Co)aryl,
hydroxy(C;-Cg)alkyl, R°R°N(C-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR?, and
-C(O)NR'R®.
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-CH-CH -Br, or -CH-CH-CH-F, and R1 and R2 are
i ndependently hydrogen, nethyl, ethyl, allyl,

w@e@paegys , i -propyl, n-propyl, cyclopropyl, PCT/US2004/027133
cycl opropyl nmet hyl, or (mstfboxyphenyl )ethyl. 32. The
conpound of Claiml or Clai'm29, wherein Xis

L el

pyr azinyl, tetrazol yI pyridinyl, pyrimdi nyI 71

i ndol yI'N soqw n or iNol yI aﬁ opti onal
substi«Ut e s\ bst IL@EE ndep
sel ecte r om ha cyano itro aI’kyI , ,

-SR, (C-g)aryl, -C-C, )aryl, hydroxytd-Cshylz R
RN(C—C)aIkyI han(C C)alkyl, -NRR, -((OR,

-COOR , and O NR R 33. The corrpound of Cam 1 or
d ai m 29, -' X|S-<@~§dlny 3- pyr |, or
4-pyridinyl, R opti o y“subs |tuteé L\:'gt 1, 2, or
3 substltuents I ndependently sel ected fromthe group
consi sting of hal o, cyano, nitro (C - C)alkyl - R,
-SR, (C6-C o aryI -0(C 6- ar%1 hydrox

35 Thegorypoundofifagn é:)yhkrynn ascthe qe‘gﬂu LR R,

-C(OR, -COOR and -C(O NR N34 The conpound of
Caim 33, wherein - X(zZ" ;Z@%_\zhe formula: w// // N
/ \ N or 35. The conpound ai,m 34, wherein -X(zZ"

-Z has the fornula 36. The conpound of Claim, wherein

Zis -OH -O(C-Qalkyl, -O(ONR R8, (C-C)alkyl,

36. ﬁgepel?(?@%&cﬁ%rlbgéﬁﬂe%wéﬁ? P@f@%@ JRONRR,

(Cl-C4)at1y§d J D& 'RY) E, Q1(Br, Gr | heliceeio® ahé R @€ inGepentymht]y lﬁ}ﬁregen

creddhfiireo! C%ﬁsm%t Lot o Gpintr ooy
(Cs. Ca%@terdﬁkgﬁ Someyntibar@l- 4%11%? %ﬂ@?ﬁj}ﬂ&, WP)K«? eC@zlz‘i 'o?

38. "The conp ound of wherei n’R4 "and R5
{XONﬂQQéther with the nltrogen to which they are attached,
forma pyrrolidyl, piperidyl, piperazinyl, azepinyl,
di azepi nyl nnrpholinyl or thionnrpholinyl ring,
37. N}ﬁr&hﬁbohﬁ@ofCﬁﬂn'lsor‘m&lhpmﬂ\ifﬁéreﬁiﬂ@% LNRiRY with 1, 2,
, substituents |ndependently sel ect ed fron1ha|o
cyano, nitro, -OR, -SR, (C6-C o)aryl, o)aryl,

38.  The compound of Claim 1, wherein R* and R’ together with the nitrogen to which they
are attached, form a pyrrolidyl, piperidyl, piperazinyl, azepinyl, diazepinyl, morpholinyl, or
thiomorpholinyl ring, wherein the ring is optionally substituted with 1, 2, 3, or 4 substituents
independently selected from halo, cyano, nitro, -OR?, -SR?, (C¢.Cyg)aryl, -O(Cs-Cig)aryl,
hydroxy(C-Cg)alkyl, R°R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR?, and
-C(O)NRR®.

39.  The compound of Claim 1, wherein R* and R’ are independently hydrogen, (C;-Cs)alkyl,
hydroxy(C,-Cy)alkyl, (C3-Ce)cycloalkyl, (C¢-Cig)aryl, (C7-Cip)aralkyl, (Cs.Ce)heteroaryl,
~(CH,-CH,-0)4-(CH,-CH,)-OR?, -(CH,-CH,-0)4~(CH,-CH,)-COOR?,
-(CH2-CH-0)q-(CH,-CH,)-NR*R®, -NR'R?, -C(O)RS, -CO,R®, or -C(O)NR'R®.



hydroxy(C -Calkyl, R R N(C -C) al kyl, hal o(d-C )alkyl,

-NRR, -CCOR, -COOR, and -C(O)NR R . 39. The
waeopoeursds of Claim1l, wherein R and R5 are PCT/US2004/027133

i ndependent |y hydrogen, (g C4)alkyl, hydroxy(C -C

Jal kyl, (C -C)cycloalkyl, (C-C)aryl, (C-C

40. gﬁ{%owo%gf Eﬁlﬂlae%%%ﬁi{ K"Cﬂlcg g%&%épg%ﬂﬂ_& gg:dm%h methyl, ethyl,
T e o ety
Lo . 40. u im, in an
aminompethybenidBpEARRREY wyn@lpesaéwpe Ry imeghrly eyclonegyjs cyclohexyl,
: t W C M oxypropyl, ethoxyethyl,
ﬂmphﬁﬁ)g’t ﬁg?b@%?m%?hy@gg@;] , am nonet hyl benzyl,
5 met hoxybenzyl, met hoxyphenethyl, furyl nmethyl,

b G R DT o S B R e
ﬂuoro;Bf’I?%hWbrm@%Q%éﬁypr pyridyl, and R7 is phenyl,

uor ophenyl’” or " net hoxyphenyl . 42. The conpound of
42.  (lwiqongpoundhef €iaim IRwhereiydr ogen, methyl, or ethyl; Rl

d are independently nethyl, ethyl, allyl,
3?‘1&6;%5%69’ ’inf’gﬂygé’ffle&ly 1-propyl , cycl opropyl,
10 CRCArRIIEORY ipédent midtHyY, | ethyll - 01, ropag¥, Zpioyl, n-propyl,

(C4- Co) heterocycl e wherein the heterocycle is
cyclopgyrvi. sielopsepylineihyk nbatylirhuyliand 3 or 4 substituents

TRl UGB SRR bl 1.2.5, o
e Rea e B B oo T
OCohinonah s et oakel RN s R e e R Hy MR R o COIRY,

] X ( GBRH NhH - * - R -R4 -(CH) />CO0H R // HH
15 Cooycﬁfgcqg% HCHOH

43.  The compound of Claim 1, wherein Z is selected from the group consisting of:
NH “NH
OH N N
’ ) H ) H ¥

H —HN
v N CO Zb —O(CHy)-COOH
—N ) -—'N ’ ~ ]

4
O"(CHz)(rQ‘COOH R TNR
—N-N (CH,CH,0)4-CH,CH,0H

) R4 \Rs ' )

20

4
\N\/ R4 ~ N\’ R

(CHyCHy0)"CHoCH NH, | o (CHaCH0)q-CHCHp-COOH

44,  The compound of Claim 1 or Claim 29, wherein —X(Z"),-Z is selected from the group

25  consisting of:



(CHCH-C) HCHNHTr 44. The conpound of Claim1l or

Claim?29, wherein -X(Z* -Z is selected fromthe group
wa@oemsiostsurg of : N:NJ/ > - OH W/ -NH OH\ \PeT/NB20BU/027133

N=:N:NW/ - NNH-NHWHH \\ // -NHi // r=W-NH

M/ X. . NH/>M MM/ ,0CH\\ // /I=NW/ NH//

WN .0 N-~=NH NN , or=N= M 45. e copp@un@Hof
Claim1, eVeiN@P*hnd_@/&r'@* n-,prgzgﬁ ‘N R i's Rydrogen
and n is zero.46. The conpourl®® of Claim, wherein -X(Z

VZis seIethedfromthl\cla grO@consistin% of : -OC
—@NCNH —@NH NH, \_/ N\
0

‘@‘N{-I—Q, ‘Q‘N%O\ , —@—Ni?b

Me
O—-Me

poaY; {'}}b 5 =0
F

\_/ Me \_/ Me

N

’d

0) A ]

‘QN\/LN\/(K_/OH ’ {%NQNH
=4, A,
H

N
72\
N —N Q =N 0
\ 7 NN 4<\:/fNH 4<\:/)‘N\_/N
2% or I\
— /"

45.  The compound of Claim 1, wherein R! and R? are n-propyl; R is hydrogen and n is zero.
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- 47. The conpound of Caim1 that is:
3-Di propyl - 8- (6 chl oro-3-pyridyl)xant hi ne;

wo 2@s5Deropyl - 8- (6- et hyl am no- 3- pyri dyl ) xant hi P€T/UB2084/027133

-Di propyl -8- (6- (2- hydr®&xyethyl)ani no~3 -
pyri dyl ) xant hi ne;

46.  |1te-compoupd bf @lojr 1( whensint yX @' et sszictepte)l-fBnp il gyt sensisting of:

h| ne; , 3- ropyl - 8- (6-pyrroli d| nyI pyrl d- 3)&1@)(&“ hi ne
D prﬁ@« hyl a i ne;
I bropyl - §> Ony am - 3xpyridyl ] xan

th
Ine%@yl_@_@—@%dl_@i?@@m | )g-ao430 pyri dyl ]

, 3-Di pro -8-[[6 2 hydr oxyet hoxy) et hyl am.no] - 3- pyri
dy] xant hénk and se /Jj

N- ni co@o&l_/mﬂ hyl ah/ngt<3) pyri dyl )
ar maceut i cal N acceptabl e salt

OMa

thereof 4§ The conpound Of/ﬁl m 1 that +5s:

- 8- %ﬂl cotin thyl a g ~o3- pyridyl) xa
nth )—Q )

\
,3-Di e hy 8[6[I\I—n|CO|noyInethyIamno] -pyridyl)x
anthlne [6(2

5-.@.2,@01{:% \(ig}t L@T%M_p/yn di n@@ 3-di pr
opy 3 -d\ ydro purl ne- 2 6- one;

op (2 ac api noet hyl )@ no- 3==pyri dyl )
xant 9—{% @

: 93
7- tetra‘hy 6 oTloxo IH-purl - -yI)
ry 2y|)-| - Ifet hoxyet hyl

F rea; —( y—wl v

Dn‘éthyl 8 (6 rrethyl am no- 3- py‘r‘ldyl)xanthl ne;
1 Propargyl S ~
i _g@g:_u U@mea@?ﬁ@ |
et h i soxazO%é(E car bon@_q\i%&@l,am noj

- 3-pyri dyl )xant h|

[, 3-Di prog )8@ [N-(2 pyr gzi,necar bonyl ) net hyl am no] -

3-pyridyl)xa | ﬁ

|, 3-Di propyl= sm(jz@ 5- car bonyl ) met hyl ani no
1- Cyclhopropyl - S- propyl

]-3- pyri dyl ) xant
-8-[6-[ N-ni coti noy
and 1 ~-Diethyl-

TSf-nic opropyl met hyl am noj - S-pyri dy”*xant h
47. ’Scoﬁwoﬁn‘%ﬂgﬁgﬁ%ﬁﬁ‘? 14811y acceptable salt thereof. 49.
1,3-Difop AR Bl@lﬂf3 Adyxhnfghect ed from the group
I?ongl s??l ° gy -%?rpo pyl - 8- {6-[ 4- met hyl (per hydr o-

n
1,3-Dlpmpﬂr%té61@gvhmlno 9+p)y]r1d81)>§guﬂmd«7,| } xant hi ne;
1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;

(i
I ne;
| met hyl am no] - 3- pyri dyl ) xant hi ne;

"<g_'(D'3

1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl |xanthine;
1,3-Dipropyl-8-(6-pyrrolidinylpyrid-3-yl)xanthine;
1,3-Dipropyl-8-(6-methylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(2-hydroxypropyl)amino-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(2,2-dimethoxyethyl)amino-3-pyridyl]xanthine;
1,3-Dipropyl-8-[[6-(2-hydroxyethoxy)ethylamino]-3-pyridy]xanthine; and
1,3-Dipropyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;

or a pharmaceutically acceptable salt thereof.
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|, 3-Di
rropyl - 8-[6- (I -hydroxy- 2- propyl)am' no- 3- pyri dyl ] xant hi
W@ 2005/03t5m8 propyl - 8- (6-no hol i no- 3- pyri dyl ) xant PCT@S$2004/027133
3- Di propyl - 8- ( 6-di net hyl afi3no- 3 pyri dyl ) xant hi ne;
I , 3-Di propyl - 8- (6-pi perazi no- 3-pyridyl ) xant hi ne;
, 3- Di propyl - 8-[ 6-(4-am nonet hyl benzyl am no) - 3- pyri dyl

t hi
]ﬁ’§n | nBJB‘ile%Ia%lé%tll%pr opyl ami no- 3- pyri dyl ] xant hi ne;
1 3-D16t 1E8 ps- gﬁ%hco%nbﬁemﬁamlﬁ@m pofidIPMhiARid; | Yl am no] - 3- pyri

Xant ni ne;

1,3 Dl@‘fﬁﬂ @[@Nﬁwoilaoylawmmwaaxyrldnl)mrﬂzla@p| n-1-yl)-3- pyr
8-[6-(2 ﬂé}ra%%gwyglﬁff%? oct 3 r1 e -y&? ﬁfaj-h%e(fapgf‘f-? (‘i‘?y&gﬁa ine-2,6-dione;

1,3 DlﬁbpyﬂPS @@Uﬁhé‘e&ylﬁlﬁlr@%ﬂlyl)ammo 3-pyridyl)xanthine;
N- ni cot i noyl, met

0] -3
1-(5-(1, %Pa@thb;lr%, ,é TﬁTrﬁ‘@‘dﬂP'R 6aﬂ1e§q>x[$blrmﬁw-w1)ﬁwdls-%—yl) 1" lmethoxyethyl)-
1 noyl et hyl am noJ- S- pyri dy”*xant hi ne;
3 (pyr1Fi{n§ ﬂg%él’l -8-[6-(2-pyridyl net hyl am no) - 3- pyri dyl ] xant
1 3-D1ﬂnbfh§?l 8-(6-methylamino- 3—pyr1dy1)xanth1ne

1- Propﬁqu(g 3 IgefgyL%ﬁ?r][ﬂ%gl(‘ (ég‘()é “?F)é]lﬂ V%’i% ]éi)ﬁﬂ Bé’rﬁ{%‘legz” é;‘:"i

_ t - 1 hi
1,3 D1(f?ﬁg g@ﬁ\l (1soxazole -5 carboréyl)metll%lalm)moé {ﬁrédr% )r)%ﬂlt 3nepyr ! dyl

1 3—D1ﬁ>mayftt—$ﬂ[6+@\1 (2-pyrazmecarbonyl)methylammo] -3-pyridyl)xanthine;

1 3-Di]%>r8§ifl%< i%—fjﬁl(ﬁgiiz%ie[-%kér:bé@ thyl%lmrlll}(o])}pyrl&/yl)xa t[PloIle 3- pyr
1- Cyclofé&p&lb%% Xan?ﬁhﬂﬁﬁ&@ﬁﬁbylﬁreﬂlyia'imﬁ@]’ -boRyilyIyRinhihe Fng o]

I ne ;
13-Dlghﬂr%{w-@co[twmlapr@mwmlmmpha;nyymbhafmm,no) 3.
0 maceutically acceptabl e salt
Oraph%ﬁ%r eo%lca%gfc‘g%%able £acl)t31rl1%ag§ Claim1l selected fromthe
group consi sting of ,3 -Di propyl -8-(6- chloro -3-
pyri dyl ) xant hi ne;
| - Propyl - 3- propar gyl - 8- (6-chl oro- 3-pyridyl ) xant hi ne;
|,3 -Dipropyl -8- (6- ethylam no -3- pyridyl)xanthine;
|, 3- Di propyl -8-(6-(2-hydroxyet hyl ) am no- 3- pyri dyl ) xant
hi ne;
|, 3-Di propyl -8-[ 6-(4-acetyl pi perazi nyl)-3-pyridyl]xant
hi ne; 3
- Di propyl - 8-[ 6- (benzyl am no) - 3- pyri dyl ] xant hine; 1,3
-Di propyl -8- [6-(] - piperidinyl) -3-
pyri dyl ] xant hi ne;
|, 3-Di propyl -8-(6-pyrrolidinyl pyrid-3-yl)xant hi ne;
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|, 3- Di propyl - 8-{6-[4-nethyl (perhydro-1|, 4-di azaepin-1|-y
[)]-3 pyridyl}xanthine; |

w2050 5py/| - 8- (6- net hyl am no- 3- pyri dyl ) xant hi nBCT/US2004/027133

3-Di propyl - 8-[6-(4-nmet hoxddbenzyl am no)-3 -pyridyl ]

xant hi ne ;
, 3- Di propyl - 8-[ 6-(3-net hyl pi peri di no) - 3-pyri dyl ] xant hi
ne; ,3-Di propyl -, 8-[ 2- hydr oxypr opyl ) am no- 3
49. bemHWﬂdg%f ﬁphleseleqted( fromythe gros{llro) corrl)s){stzng of:

1,3—D11%t 1%’ lﬁ%?@lfi-n%ﬂ{ﬁ(p%yﬁmdi,E{‘-%Lb%ﬁfﬁhhy )-8 By AGyIPrdiihay! 1 xa
1,3-DiproBylBS-pi-Giplry dréxy-B-peopypdrinog-Bridy Brardthiaed no- 3- pyri dyl ]

ant hj
1 3'D1H’YOBYIE§'£§B‘BWh°§n?'§ %WHBW“W@% pyridyl) xant hi ne;
- L e3- pyridyl) xant hi ne;
1 Dlﬁ’r%%@-@(@gﬂeﬂ%d&ﬁmg jlg§ rox@g% hoxy) et hyl ami no] - 3- pyri
1,3- Dlpiypylx&fﬁ pnpnezmo 3-pyr1dy1)xanth1ne

1,3 Dll?rbgylg- fg-gg%}pmgn%g‘l)’ﬂf%er a?l% 32 %ﬁl@% ain ; gimnﬁé)- 3- pyr

1, 3—D11br6%§'ﬂ8€€6lé}hil(5ﬁ ylammo -3-pyridyl]xanthine
(14 am nonet hyl benzyl am no) - 3- pyri dyl
1 3—D11]rggyltth BN- 1son1cot1noy methylamino]- 3-pyr1dyl)xanth1ne and

61 phgany, t hi
1,3 'Dlpi-gfﬁl pér)Légg?ék@%'(%o cS%c‘for?F B '591 gl Y%ﬁlﬁ n] Xlalﬂtem ne;
oraphhm&caltwaupybcegta[bﬁ»damwmﬂyl met hyl am no) - 3- pyri dyl ] xan

t hi ne;
|, 3-Di propyl - 8- (6-(4-net hyl pi perazi no) - 3-pyridyl)xanth

[ ot .
50 A Comgpound of Clainy lselsstod Fom e 2D LORISEE L. pyri dyl ] xan
1 3-D1¢yﬂnmepylmethy1 8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
enzy m no) - 3- py.ri dyl ] xant

1,3 Dlﬁpqpéop)ﬁrrng% 8%6-[B§I-rglgot%gfpe¥hykfammo!l -pyrldyl)xanﬂ)l/me
1,3- Dle'fhy@lfp[(p ﬁyrﬁl’yﬁrﬁethglaﬁl%lcﬁ ﬁbﬂ’?&ﬁ%ﬁﬁﬂhﬁnyl ) et hyl am no] - 3-

xant hi ne;” S-Di

1 3-Dleﬂ%/3(1}%%/6 mp;dyhactbalmqu) 3-pyr1dy1]xanth1ne

1 3-D1€iq’l%§r%6a&'o ‘]ho§y % 1%955@ op hWﬁéﬁn@nﬁyn dyl ] xant hi ne;

1 3-D1ﬂr013y158 w [IPGQLpﬁrc{yf) dtRyl&nﬁioﬂ’@Wid@l]hb{ﬁtHﬁb” 0) - 3-pyridyl]x
1,3- quthxi, Sd%i%@ypm{delyg)zetbﬂa@ﬂw+3p19yrrdml]p<amthm¢et hyl ami no) ] -

13- DigfofRiid RN AR Morazol it Bsa sty aripgl S ayrifyaseine: and

1, 3- Dlétmzl; 8-[6-(N-(6- chloromcotinoyl)methylamlno) -3-pyridyl]xanthine;
E) - ftl\ﬁ phenyl car banoyl ) net hyl am no] - 3-p
oraphmaawt)c,@ﬁﬁ@@ﬁeﬁ‘@ le salt thereof.
|, 3-Di propyl -8-[6-(furfuryl am no)-3-pyridyl ] xant hi ne;
|, 3-Di propyl -8-[ 6-[ 2- (4- met hoxyphenyl ) et hyl am no] - 3- py
51. (A chythpovadtotiiCegm 1 selected from the group consisting of:

1,3-Dipropyl-8-(6-chloro-3-pyridyl)xanthine;
1-Propyl-3-propargyl-8-(6-chloro-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-ethylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;
1,3-Dipropyl-8-{6-(4-acetylpiperazinyl)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(benzylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(1-piperidinyl)-3-pyridyl|xanthine;
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, 3-Di propyl - 8-[6-(2-nmet hoxybenzyl am no) - 3- pyri dyl ] xant
hi ne;

wo 2@s5Deropyl - 8- [ 6- (propyl am no) - 3- pyri dyl | xanpi/ne2004/027133
I , 3- Di propyl -8-[6-(cycl opeit yl ami no) - 3- pyri dyl ] xant hin

1 3-D1Ibrpf:3yll -~ p}ayélicﬁnjflﬁyr@d:yqll)xla&ohﬁeam no) - 3- pyri dyl ] xzﬁnt hi ne
6 3= .
spinogiy BB RTS ( pd FRE AR

1,3-D L§1€b-meth lammo 3— idyl)xanth
l}lﬁegﬂ €6rgl§yly pyr1 g)Xanclﬁleoro 3-pyri dyI ) xant hi ne;

1,3-DiproByles-fa- Cfbmlethmiﬁbdmm]mdiya -pyrdylEanthinst o- 3- pyri dyl ) xan
.t hine; . e . .
13-Diprogilr§- ‘K GpethylniperidinQ)rd-Byidikaatie ani no) - 3- pyri dyl ] x

1,3-Di LE1e5-(2- h drox ropyl)amino-3-pyridyl]xanthine;
161’6}3% Pé( Y }gj pyl@g rretpyoxy}/fghenyl car banoyl ) net hyl a

1 3-D1prppﬂ]-§)ﬁ @2-,(1@%@1&)@{%@ Jagrino-3-pyridyl]xanthine; .
15-Dieg R PP} B Sk bbb ihd AGESH AL ) - 3- pyri dyl)

1, 3-D1}ir8pjih-8)(@ﬁml~plﬁyhh6-3h§3g&c(yﬂ)xﬁlhthmeophenyI car banoyl ) met hyl am
xant hi ne;

d
13-D11Pr013¥1t§ g%” arpelor%pyg‘éﬁﬂ}@atmrﬁ@yl net hyl ami no] - 3- pyri d
LD By PR SRR  BSY P hn no) - 5-py-

1,3-Diprayil) §e&rpiperagino; Bpﬁlcbrl))qamhir&» [ 6 [ N- phenyl car banoyl ,

1 3-D11R;§)§)}%ﬁl§r€)e-%hcﬁr ba engfﬁ %gIBZrlenong-py1]1dy31]xanth1ne
15-DifrogeIBRE xﬁlm%n{e@lynﬁen&wamw SATEARRN P! Per azi no- 3-

}xant I ne;
1 3-D11br_ogyl|58 (- p@yl@up@éfm(dul]mmhmcnt i noyl )] pi perazi no- 3- py

i dyl nt hi ne;: . . .
13D IR o Sty SRer Y EPAS 6. (6 chl or o- 3- pyri dy
1 3-D1}|Br))gﬁm [H ('@pyrldylmethylammo) -3-p r1d l]xanthme
(et hoxyphenyl et yl}; (6- pi perazno-3-pyrid

13-D1191]0})3(16@?[{61(%@ethylplperazmo) -pyr1dyl)xanth1ne

1-Diprogig-B-ER e DL S ey L O S oy
1 3-Dlmio})ylaﬁl{&(mﬁl,ethylbenzylammo) -3-pyridyl]xanthine;

(h hyd l,4-d l-yl)-3-
1 3-Dlprepleg(E(Hf,{%%dlmethoxy%)ﬁgn%)e[d?ylammo] g%z}l?l?lgf]ganthl)rlle) PyT

13 Dipr g Y B T B L Sy M
1, 3-D11brp§ylll-j8-ﬁ-@tﬁp?rﬁyl.@mn[ooatﬁ—pymiyj{]xamhhﬁnoyI ) met hyl am no] - 3- py
1.3-Diprogties- B A<y i s oy Ao - 3- pyr i dyl ) xa

1,3-Di 1082 6-[2- 1ethl rrolidinomethylamino)]-3-pyridyl]xanthine;
Ilmagy etL %gymet hyl am r}{o 3- p))]/rlrg, )yx]ant hi ne:

1,3-Diprogyle$-- fﬁ;mesmpiﬁbe[nmhnnm)ﬁmmdvélmyﬂham no] - 3- pyridyl ) x
1 ,3-D1prop}r/1-§1F6-[(I\I -phenylcarbamoyl)methylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(furfurylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-[2-(4-methoxyphenyl)ethylamino]-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(2-methoxybenzylamino)-3-pyridyl|xanthine;
1,3-Dipropyl-8-[6-(propylamino)-3-pyridyl|xanthine; '
1,3-Dipropyl-8-[6-(cyclopentylamino)-3-pyridyl}xanthine;
1,3-Dipropyl-8-[6-(cyclohexylamino)-3-pyridyl]xanthine;
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S-Diethyl- -
- pSf - ni coti noyl cycl opropyl am noJ- S- pyri dy”xant hi ne ;
W0 200Bi0zyse$ opr opyl net hyl - - PCT/US2004/027133
- et hyl am nOpyI‘I di n- S- yAxd#t hi ne;

| -Pro argf/ - met hyl - 8- ( 6- met hyl am no- 3- pyri dyl ) xant hi
1,3-Diprepyl-7-ethyl-8-(6-chloro- 3—pyr1dy1)xanth1ne

il i B AR DS, Y o
13-DiprOpf T el SRA IR pidy santhine,

ni coti nogl met hyl am noJ- S- pyri dy”~xant hi ne;

13-D1mr03¥1d(8;hr@tp@%¢ leﬁe&6rﬁhlor8 Fpridyxpedinchoy| et hyl anino] - 3
L3 D A RSy amias) L SRR hi ne
1,3-Diprofylefs [ 63 (ON- @einbthiox Pplehhi hrb8mo Ghne thiyidnend R 3y id ditendriyd;
1 3-D1wr0@o‘§lﬁlﬁ§1m®tlpeywﬂwm@91 ARV RFAYRS:3- pyri dyl ] xant
1 3-D1}=%gﬁ~8 £6 I;]Q/\I -(4- ﬂtloro?hengilcralrbgilno {Iﬁt}ryé%mrl]l% yrld?ll))éfiﬂtlju)r(l% nt
1,3-Dipropg=- 8 [6-[N- 1son1cot1noy1methylam1no] 3-pyridyl)xanthine;

1 3-Dillﬁ’9ﬁ’%ll:§ Fé mJﬁe§ﬁ$x%Egr%ogﬁ }Xabn?lgcz) -pyrlﬁ%xantlﬁxr | dyl'] xant
1, 3—D1iro§y1[8 -Po-pphe$r1Ebdmo SNRY phey1darBirhyy 1863 i yagriRyL3-dy |

xant ni ne;
pyridyDxegtlmnest hyl - 8- [ 6- [ 2- (3- pyri dyl ) - et hyl ani no] - 3- pyri dyl ]

13- Dig BRI ON sbepcqrbarpavlpineszie SER RIS pyr i ayi
1 3—D1ﬂrl§py1t-2h K 6p4-(N- 1sonlcot1noy1)]plperazmo 3-pyridyl}xanthine;

I Di et hyl -8-[6-] 2- pyridyl)-ethyl am no] - 3-pyridyl ]
-propxlaiﬁgéhpwgloxyphenyl)e yl- -(6 -chloro-3-pyridyl)xanthine;

onfh SRS R bRt e

1 3-D1prdpj/l]-8656’-\(4‘-ipymdylam1no) -3-pyridyl]xanthine;
1 3-D1]i)1rﬁgytf| 8D {6? TX (N nléotln%yl)ﬁlgelggz)i oe— ga%llrl)cl }Xgl‘(l)ﬂ’ll%ep yridyl)xanth
1 3-D115ro§yll:k - efaxstgiérréﬁ 4—31&1%%{113(1 3o ngﬁ-ﬁ S |haiiigo- 3- pyridyl)

xant hi ne; pyridylxant hi ne;
13-D1¢ﬂ;153-83(ﬁ6€h:1915¢)|-3-ayl{léyl[))mn‘(lﬁnqur| dyl ) - pi per azi no] - 3- pyri dyl

1 3'D1‘%tﬁ}§% P]W:ragmeé PYAPIXINMING | ) - bi per azi no] - 3- pyri dyl } x

1,3 Dlétﬂj?lm [B2[(N-phenylcarbamoylymethylamino]-3-pyridyl)xanthine;
DetL P Er6~trar}1’s)2gd|rre]thy pl}p,)c)arazmo) ~3-pyrid
1,3-Dig h}}lx&[ﬁ- -,mpotmoylethylammo] -3-pyridyl)xanthine;

13 Dn%t I%dgﬁit%ﬁ%'#en%@%fg’%éé@y%{l n'é'] di nyl ) - pi per azi no] - 3- pyr
| 3-Diet]{1ﬁi-${-|§5~[l\2nnwtihﬁjfldielthylémmbperp@ziﬂjﬂlo)larrﬂﬁngyr i dyl } xant hi ne
1,3-Digthy- 33[66WFQOQH?I#CY‘QOHF@PHWV@Jﬁ’yﬂ’})r%)ﬁémbmﬁyr i dyl ) xant h
13 Diy ey QLS metdemipopyifnsayanine

-Propar@yDB-atdﬂyyl 8B¢4- ﬁleﬂﬁﬂammoBl-mmﬂyl)xanthme .

8-[6-(2%—&1‘2;1_6%5 glpEIZei E%c gml)ng;'rl 111—8 qyl %ﬁ()?ori)tyrb,nﬁ(.iihydro-purine-l6-dione;
1,3-DidN5Bbinefyi-8- 6@&%@%%5%%&&3#&%%@%%99?
1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylethylamino]-3-pyridyl)xanthine;
1,3-Diallyl-8-(6-methylamino-3-pyridyl)xanthine;
1-Clopropylmethyl-3-ethyl-8-(6-methylaminopyridin-3-yl)xanthine;
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|, 3-Diethyl-8-[6-[Nisonicotinoyl,
N- ( 2- met hoxyet hyl ) am no] - 3- pyri dyl ) xant hi ne;
WO KEs01538 Di et hyl - 2, 3, 6] 4et r ahydro- 2 6- di 0X04HP@T/US2004/027133
irin-8-yl)pyridin-2-yl)-1-§2-net hoxyethyl)- 3
yridi ne-4-yl)urea;

1 3-D1etgyl|§ e (hpyridilpsthitastino)33-pyridditanshing hi ne:

13Dy Rty B R S PR R OR hoT - 3 pyr | dyl ) x
1 3-D1any1ts -6 (3- mleﬂﬁux @fzsalanimcs i- ﬁyxﬁctﬁ]adaﬁminen oyl

1 3-Dlﬂmpyloggq? 323)(( Mamy pol. 3 R Lfyil ) xant hi ne;

13-D1<—':\t'hg E@ e ¥ﬁg@¥nia%tﬂ21 E@‘ﬂ?fﬁdﬁ% %‘. %%‘yf“n&e hy! ani no] -

1 3-D1p1ppyl|-81I/6 [%empjmld;e) ethglamrlllllo] 3—pyr1dy1]xanth|11;e o
i ¢chl.aro- yl ) xant hi ne;
13'D1Tth¥é‘ %%E%%Pﬁsdyg)zetgymhw #ﬂ%ﬁ@@%. dyl ) xant hi ne;

1,3- Dlélthy138 2.8 Bféﬁ&:'{dlrr%lp%nd -3- e %%(an‘shmf oyri dyl) xant hi ne:
1,3- D1¢th§§-83[§3[23()1yby1891[cﬁny1) ethylammo] 3-pyridyl]xanthine;

1,3- Dlprgpﬂ-fg-?é;@ @ﬁetﬁﬁggg Fﬁlﬂ@fﬁﬁﬁﬁf dyl) xant hi ne;

1,3- Dl]i[)\"ogﬁtgl {/Ziﬁ&‘éﬂ'l]lmﬁl'o@ﬁx?rggﬂﬁﬂdﬁ%&fiﬂﬂ%anthme

pyr azi necar bonyl ) met hyl am no] - 3

1,3- Dletbylrii @bmﬁmynéyl)xanthme .
1,3- Dlpﬁgg%ll% %E gﬁ{ %rl&] glp(er mo‘j‘%‘?}',y%d?,l carpony!) met hyl ani noj
1,3- Dlﬂhylss%qnqmﬁynayb@ﬁe&hzﬁﬁo]@fpyacmynp@aﬂbﬁayI ) met hyl ani no] -

xant I ne;

13- D1<1=th§ Hﬁ;i’tw%%ﬂi{r@e‘r{w@m@%s@a}érré/rlslyﬂéwﬁblﬁy;l ) met hyl ani no

1 3-D1%r§§%|98/ |{5 ng l(é uutlﬁﬁz glperatzhnol] =3~ S]%?/rldglo‘ixagthl € a car bonyl )
1 3-D1¢thyllf&-l{él-l #(Myflﬁlidlwl)-@me)a)z&mt] -I?ol-mejdyl}xanthlne

13-D1qtbglf§@°{ %}é@@ﬁ%&% ég;r%hxa ?ftﬁ;‘? ggﬁ%re i di nyl -4-ca

1 Propg’rg?l Btrﬁ&h&r-ﬁ(& @r&xhb@%% vORbtAR¥! N-oxide),

[ am no] pyridyl Yy Xant hi ne;
1 3-D1¢th1d|=83t§f[N $uc(01|1nn:elt Ndiytpﬂhnyye)]gﬂ}amln@ -3-@ynedyl)santmmeayo- 3- p

L

é h h t
1,3-Disth ”@P““mwlﬁﬁoiiyphenyﬁ%’%twﬁﬁﬁ? SpRidpantine:

15l ARy, 6 S s o Bt 6.y

(4- met hoxyphenyl ) et hyl - 8-[6- (N-(6-chl oronic
3 (pyrlé{n@ %‘%‘n%’t hyl am no) - 3- pyri dyl ] xant hi ne; 1,
1,3-DiiBetliyR8(§-brdin§-8-tydgl)radthiney | met hyl am no) - 3- pyri dyl ] xan

.thi ne; . . .
1,3-Dimethyl-8-(6-methylamino-3-pyridyl)xanthine;

1,3-Dimethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
1-Propargyl, 3-methyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
1-Propargyl, 3-methyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-(2,6-dichloro-3-pyridyl)xanthine;
1,3-Dipropyl-8-(2,6-dimethylamino-3-pyridyl)xanthine;

1, 3-Dipropyl -8-(2,6-di(2-methoxyethyl)-3-pyridyl)xanthine;

)pyridin-2-yl)-1- (2-methoxyethyl)-
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1,
3-diallyl-8-[6-(N(6-chloronicotinoyl)nethylamno)-3-p
w@ eoodpbisant hi ne; 1 PCT/US2004/027133
3-di propyl I -8-[6-(N-[6-(tr8& | uoi Oret hyl ) ni coti noyl ] nmet
hyl am no) - 3- pyri dyl ] xant hi ne; ,
1,3-Dioplyle’8-fi; I6-B N {iuc(omnbyldred)g&arﬁ'rnb’}}t% yridbpraahidehydehydr azo

13- DiBgha DY S S Simihavestdled warigebiyenghine:

13- Dlanﬂzs:[mm%z@yfdzﬁﬁélﬁﬂs@mh&ﬁyla il Srpridybxantbing | ) xant h

1 3—D1¢th3el -8-[6- Eﬂqﬁ ngby$~08bpnyi)m¢thylam1no] -3-pyridyl)xanthine; .
13D SR IR et il it pyhings ) want

1 3-D1151‘bp\ﬁ78 -[6-[N- (1soxazole 5- carboréyl)meth%lammo] -3-pyridyl)xanthine;
- 3- propy hoxyet iyl ) am no- 3- py

oprop
1 3-Dlprp@§1f§ [é %/ hyhs@yqﬂobﬁfy ydaﬂg}rwl)o'mhylmmno] -3-pyridyl)xanthine;

13-Digg i | A AR b N O B by N o3

pyndylyxandyhe] xant hi ne; 3 Di propyl
- chl or 0- 6- et ol>§]yet hyl am no- 4- pyr.i dyl ) xant hi ne;
1,3- DlEE‘Op“é &j6p -'Q;pmcotmoyl -oxide), N-methylamino]-3- pyr1dyl)xanth1ne

s 24 500 PG A
1,3-Die:th3(12;-gﬁembs?eigum@yagtmae)51:Jahém}ymnﬂncqw-pﬁydglmﬂmme@e;
: - - 8- i cotino
1,3 Dlﬁ@)fﬁ@?ﬁ%&ﬁ%%@ﬁ%@%ﬂ%h@% pyri éyl ) xant hi ne;
—prop*} ﬁ@fn@&foﬁ?ﬁﬁenﬁ)@tﬁ CAL @N[rﬁcc[tﬁogfﬁlé?ml%%b %%Yrﬂ%ﬂkaﬂfﬁitne

| am no xant

1-propyl- Ef%wtlw@xmhﬂnwbcthpw-{@{l\qthtdnymamnwl)ﬁ}enmamb) gant h
pyndylixag{lmﬁ 3-cycl opropyl - 8- (6-(2- met hoxyet hyl )arri no- 3- pyr
1,3- dldll@']AB)[K%Ntﬂb@tﬁloyﬂm%ﬂaﬁﬁﬁbﬁb-ﬁyrﬁc@dm%* no- 3- pyridyl ]
1, 3- dlall,‘/kBtﬁﬁéNh@ﬁrcléoweweawlmmﬂymmﬂ)ﬁogyrglyﬂyamthme xant hi ne
1 3-dirony i 5 LS aray ey bpisRrmndRTIG) S Pigpbies
1, 3- d1e11]ﬂi3h+8nE6, (2N’1yc{r5x3( b-netighiichyd]dchyGeldidparond]-3- Eynd 1]xanthine;

trahydr Q-1 H purjn- 8- yridin dra2|d
1, 3- dleéhy? 6 (%romogyndlne% cgrbaldehyde y()irazono] 3 pyrldy){]xanthlne

1- Cycl%&rg@fetﬁ#fﬁ '@(ﬂn 825p c@@&ﬁ?@)ﬂéto | H-purin- g yA-p

hydr azi de;
1- Cyclopmmﬂﬁyproﬁyl[ S{deﬂwmnnmﬁ)-pﬁicp&)xmﬂ&iﬂex ant hi ne;

h |
IPmp)Flr 6 (??’té? Té 'ngh’\iaﬂﬁ I nogé)‘(gﬁlﬁﬁlﬁ%f and
1- Cyclébr@ﬁ@li’p}l&ﬁﬁwgK@gﬁﬂet&x%thyll)aﬁmb@ -bPHdyfy: xﬁ f{eONi coti noy

am noj pyrid xant hi ne;” or a ar maceut i cal
1- CYCI%E@M%MIOEYLS&M [N*umlcemmylmpthyl@mﬂld]y3-pyr1dyﬂl)a<aﬁ1&1me1; of a

soner.. or..m ster ner s
1,3 Dl%h@?éegé a\l'gé kr%lﬂg?t}mé’@{ﬂcﬁ’é' Mgy (?é(flfl?liff?“gli%ri si ng:
1, 3-Dipropyl -8-(2-chloro-6-methoxyethylamino-4-pyridyl)xanthine;
1, 3-Dipropyl -8-(2-chloro-6-methylamino-4-pyridyl)xanthine;
1,3-Dipropyl-8-[2-[N-nicotinoyl, N-(2-methoxyethyl)amino]-6-chloro-4-pyridyl)xanthine;
1,3-Dipropyl-8-[2-[N-nicotinoyl, N-methylamino]-6-chloro-4-pyridyl)xanthine;
1-Cyclopropyl-3-propyl-8-[6-[N-(6-chloronicotinoyl)methylamino]-3-pyridyl)xanthine;
1-Ethyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine;
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(a) a therapeutically effective anount of a conpound
of aim1l1; and (b) a pharmaceutically acceptable
wezaspesat . 53. A phar rracetgl cal conposition PCT/US2004/027133
conpri si ng: (a) a t herape cally effective anmount of
ound Claim; and (b) a pharnmaceutically

1-Ethyf53cabRmspel- gs(éﬂ%-in&%oxysflﬂyl)mnme?-am@n lyxenthindaod f or
1,3-DidthAVE Y- i aﬁﬁogmﬁmg\% Bg.t hol ogi cal condition or
er

eln the activity of adenosi ne

npt
1 3-D1qtéde&3§6r;1(cgrc]ogmpﬂakmn@)tbpymbd]mﬂﬁmn| sm 01;] its aclt ion
d to the mamml an
1.3-DidgRyIaER- (S gRGuRIm SR ngw??g— SRR | e A
N'-[5- (ITBId"'&HyIt@G di5:87R3 B 18- t%ﬁjaﬁ%%o 18- g&‘ﬂhﬁk gﬁn%]?ﬁ dife! r2g§lf hydrazide;

di seases or an aut oi nmune di sease cC
N-[5-(ladidiethgd t2e6-dingoeh,6f fietatiydeo- éHmmm-S}M)qayu:ﬂ[rpM]dNb(pyndme 3-

to a mmmual in need of such treatnent.
Carbon&?h@g%lfdg’r treating diarrheal diseases, insuli n

1,3-Dietlediss[6a@@glailineP8is sidylfn@ifhe; | sSchem a/ repr ef usi on
injuries, diabetic retinopat hy or hyperbaric

1,3-Dieghlekd-INraisotiaoy excdlomspriingthybmine k3 pyridghianitte mhdg an

A t ound .of i
1-Cyd rgﬁ}?r%lcgﬁtl i ca%fl 8@%@&8% Onécé’lt’lrlo}/lﬁrg‘ﬂé%n{%o]éﬁ Ryl xanthine;
ora pharmanaﬂd:abicceptahle salegierefitoptiodallyAintthe forRedtal endlBt hod

preventi nfg or .treating a pathol ogical condition or
Sterems@%%%“ﬁﬁreaf’ EEESRAIOmERh BBk the activity of adenosine
receptors is inplicated and antagonismof its action
is desired conprising admnistering to the manmal an

52.  éfflermacaatioatmompositioacanpisngnd of Caim 1. 58. The
for .use in di cal therapy 59.

.m1
@) ﬁlgé% élgffﬁ yaggetﬁ Biferef acgmppun r&e‘bﬂc lepe Lngisuf act ur e
(b) @ﬁahmammny @Eceﬁ?&%ﬁe"éxcfp@é’n’[t he treatment of a disease
in a manmal ,  such as a human.
53. A pharmaceutical composition comprising:
(a) a therapeutically effective amount of a compound of Claim 51; and

(b) a pharmaceutically acceptable excipient.

54. A therapeutic method for preventing or treating a pathological condition or symptom in a

mammal, wherein the activity of adenosine A,p receptors is implicated and antagonism of its

action is desired comprising administering to the mammal an effective amount of a compound of

Claim 1.

55. A method for treating asthma, allergies, allergic diseases or an autoimmune disease

comprising administering an effective amount of a compound of Claim 1 to a mammal in need of

such treatment.

56. A method for treating diarrheal diseases, insulin resistance, diabetes, cancer,

ischemia/reprefusion injuries, diabetic retinopathy or hyperbaric oxygen-induced retinopathy,
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comprising administering an effective amount of a compound of Claim 1 or a pharmaceutically

acceptable salt thereof to a mammal in need of such treatment.

57. A therapeutic method for preventing or treating a pathological condition or symptom in a
mammal, wherein the activity of adenosine Ayp receptors is implicated and antagonism of its
action is desired comprising administering to the mammal an effective amount of a compound of

Claim 1.

58.  The compound of Claim 1, for use in medical therapy.

59.  The use of a compound of Claim 1, for the manufacture of a medicament useful for the

treatment of a disease in a mammal, such as a human.



