*159159* HETEROARYL COVPOUNDS USEFUL AS | NHI BI TORS OF
GSK-3 TECHNI CAL FI ELD OF | NVENTI ON The present
invention relates to inhibitors of protein kinases,
especially gl ycogen synthase kinase-3 (GSK-3), a
serine/threonine protein kinase and Lck, a nenber of

the Src famly of protein kinases. Kinases are
inplicated in cancer, imune disorders andnﬂmmm”wmmmum
di seases. The invention al so provides phar

accept abl e conmpositions conprising the inhibit epsgsief
the invention and nethods of utilizing those

conpositions in the treatnment and prevention of
various disorders, such as autoinmune di seases,
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Exanpl es of such stinmuli include environnental and

chem cal stress signals (e.g., osnotic shock, heat
shock, ultravi ol BACKGROMNDOF ThEINSENGiioENndot oxi n, and

interleu L-1). and
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cytokines (e.g., interleukin-1 (IL~1) and tumor necrosis factor o (TNF-ot)), and growth

factors (e.g., granulocyte macrophage-colony-stimulating factor (GM-CSF), and
fibroblast growth factor (FGF)). An extracellular stimulus may affect one or more
cellular responses related to cell growth, migration, differentiation, secretion of
hormones, activation of transcription factors, muscle contraction, glucose metabolism,

control of protein synthesis and regulation of cell cycle.
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cancer, cardiovascul ar di seases, allergies and asthmg,
Al zhei nmer' s di sease and hornone- rel ated di seases.
Accordingly, there has been a substantial effort in
medi ci nal chemstry to find protein kinase inhibitors
that are effective as therapeutic agents. [0004]

d ycogen synt hase kinase-3 (GSK-3) is a
serine/threonine protein kinase conprised of oc and O
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i nduced inhibition of GSK-3 fails to occur. It has
al so been reported that GSK-3 is overexpressed in
patients with type H di abetes [ WD 00/ 38675].
Therapeutic inhibitors of GSK-3 are therefore useful
for treating diabetic patients suffering from an
inpaired response to insulin. (0007] GSK-3 activity
has al so been associated with Al zhei nmer's di sease.
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717, (2000). [0011] Menbers of the Sre famly include
the followi ng eight kinases, in mamals: Src, Fyn,

Yes, Fgr, Lyn, lick, Lek, and Bl k. These are

nonreceptor protein kinases that range in nolecul ar
mass from52 to 62 kD. Al are characterized by a
comon structural organization that is conprised of

six distinct functional domains: Src honol ogy domain 4
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SUMMARY OF THE INVENTION
[0014] It has now been found that compounds of this invention, and pharmaceutically
acceptable compositions thereof, are effective as inhibitors of GSK-3 and Lck protein

kinases. These compounds have the formula I:



cardi ovascul ar di seases, allergy, asthma, diabetes,

Al zhei ner' s di sease, Huntington's D sease,

Par ki nson' s Di sease, ADDS-associ ated denenti a,
arnyotrophic | ateral sclerosis (AM., Lou Gehrig's

Di sease), multiple sclerosis (N4S), schi zophreni a,
cardi onyocyte hypertrophy, reperfusion/ischem a,
rheumatoid arthritis, baldness and | eukem a. [0016) The
conmpounds of the preseny inygntion are also useful in

nmet hods for enhangi ng ghycogen sypttssi s and/ or
| owering bl ood | evel sAof |gl ucos herefore are
especi al |y usef ul i aBet it pat e . The present

conpounds are al so Us i mymet hods for inhibiting

t he production of hyper phosp%g yl ated Tau protein,

which is useful in halting of sl ow ng the progression

of Al zhei ner's disease. Another enbodi ment of this
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-SOZN%R)Z, - CN, -CE:O'R -C02R, or -CON(R)2; Ris
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substi tut ed @AW B IGCRIPTIONR Fip NGENPIAN i C, a 3-6
nbered saturated, partially unsaturated, or aryI

r [0% habe Prgseot vensen relais dha comrarka dermmlal sel ect ed

from nitrogen, oxygepr e[ squur or
Ra

I

or a pharmaceutically acceptable salt thereof, wherein:

Ring A is an optionally substituted 5-7 membered, partially unsaturated or fully

unsaturated ring having 0-3 heteroatoms independently selected from nitrogen,
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two R groups on the sane nitrogen are taken together
wWth the nitrogen bound thereto to forma 3-7
nmenber ed heterocyclic or heteroaryl ring having 1-4
het er oat ons i ndependently sel ected from nitrogen,
oxygen, or sulfur; R 3 is selected fromT-CNor L-R T
is a val ence bond or an optionally substituted Cl-6

al kyl i dene chain; L is a valence bond or a Cl.4
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e R BB ATl A L e B S S aBTOTENE
thelmtheﬂrofWemilglsmeu,erm aI i phatic" or "aliphatic

gnggelec@eaﬂd&qgom ein nmeans a straight-chain or
branched Cl-Cl2 hydrocarbon chain that is conpletely

sBt i pedeced figm ﬁﬁa& §%1N(B?2n§1‘b MO, -CRgr.@r i IN®R ) f
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bi C¥Fcl e -Cl2 hydrocarbon that is conplete
sat HPRtlad aleﬂhattqna? Ocrstbsien saterated. grartiglly wnsefpiated, qsml rigg

UnNs @hviigal-4 Rfleroddbths Mﬂép@xﬁﬂch@y Jéet:te@fr@mmogei 8kyien, roeéleﬁlf Cre)
to hereln as "car ga(n%/cle or cycl oal t hat, has
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sui t a

L1 | phat iReCEARR e B S SR, Gvetuty
IRSrueaaslcomdfrkorrahCNeﬂldk al kyl , al kenyl al kynyl gr oups

(cyc{%ﬂflido%n ?a k orysug%is/t%t%g &yslg%ﬁ)éﬁaf/ [00201

Th@ 3 afenes boad tayd Ci4 a‘llarli&emx ghiajn, 'Why!dmmpy‘alv%yhéthylene units of L are

"al k&))ﬁ¥@ll§ya!nd md@fﬂa%enﬂ Eﬁﬁ&r%?é%b@r‘y RS alcgﬁ,)? RE{ORR-,

part "o l.ar ger” noi e bot
br anE{ENFh G- c@rﬂzar @@z OREONR-1-§RINRe, éﬁiﬁ&m ot ons.
The Nﬁg@gNR alpenyl " and "al kynyl" used al one or as

I arger noi e_é%hshal | include both straight
aﬁdlSB‘i‘I%‘ﬁ‘Féﬁ"é’Hl Al TR ECA ng two to twel ve carbon
afoonsy. k@@%ﬁheﬁhﬁ%%ﬂﬁmgm@ﬁﬂﬁeﬂﬂéhaﬂ, app]?%hﬁ@l dﬂﬁﬂﬁEet hand

as

nmean k | kox
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group may have a substituent at each substitutable position of the group, and each

substitution is independent of the other.
[0019] The term “aliphatic” or “aliphatic group” as used herein means a straight-chain
or branched C,-C;, hydrocarbon chain that is completely saturated or that contains one or
more units of unsaturation, or a monocyclic C3-Cg hydrocarbon or bicyclic Cg-Ci2
hydrocarbon that is completely saturated or that contains one or more units of
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[0022] The term "heteroatont nmeans nitrogen, oxygen,
or sul fur and includes any oxidized formof nitrogen
and sul fur, and the quaternized form of any basic
nitrogen. Also the term"nitrogen" includes a
substitutable nitrogen of a heterocyclic ring. As an
exanple, in a saturated or partially unsaturated ring
havi ng 0-4 heteroatons selected from oxygen, sulfur
alnsaituﬂaﬁ@g biit, whidhds it hlbﬁl@@'(aﬁﬂ)(efhfbd% heaéin hsi'carbocycle” or

nisrcipatr Bl B Chnfa bt bbb i o o sl i

t mynmdvadqa[l finglmeaadid dicgolie ring syagenlais B- 7crﬁenaaeisaFg&kampie atiyable

ar a ar a l, o
"ol By o, ope oY BT Yor il o Bl KUY lkemyt
salsgtnghmroudsaud hyprids thereaflsuahfas (awkealkyl)aﬂlqnu (¢yeloalkenygkyl or
n&gﬁgg{’“?yl a%n 1e| n at least one ring in the systemis
arona |c)

wherein each ring in the system contains
3002017 thg:nne‘mky?s ‘alkbke’, Yhydroxyaliayl I“ﬂlkmglksb’e aused

¢ SHBKSIRPAT Lyt e B i DA PhaeFlnbin By eh, o
aeranghedichains eornalmeam to tyeivegabamatons. Trotany tlieoyl” and
be:8¥% b1 Gsedlaldnb bPéé%ﬂé?fSar llhr%& Vﬁéif%tk SR iR3e Botn Gk @t b¥ branched

fourteen ring me one or nore r
nehHs cantaining typctp yebeetcarpn eip@Bei n each ring in the

Spoezgm qgeteﬁhp@aal%aﬁcﬁ , FhdlbdPeen B ARE FRalo IR Aead d Wyl Sliihy1

eteroar ", used alone or as part of a |arger noiety
alloxy, ap dhecaisanay Drshbstited widy aBp SEme AfiRgsR ptomsy Thedpmn

tfhamggpchygahgp cibacyql i c and tricyclic ring systens
mﬁéﬁ’-ﬁg a_total of five to fourteen ring nmenbers,

i n L2 B REteTRARIR TINGRgS MHOSReORYE s ?resﬁ%fwrsfm%}nelﬁéﬁslaey
ﬁﬁxnﬂl fRISTbrnd Gﬁu&d)g@@ mdmmulﬁlheangwc@aeeﬁma 8jril Sf Qﬁ%aﬁé niffBged.
er oatomp‘ ereln C t he ste
Rl e b il e D S Dl Pyt G 2 W an
nagprdpb: insesdtutanddet pehrmn@ @adatuyated xﬁrtg H:ahﬁg ’O-GIhBﬂerohtetne sabme;a lfrom

or.the term. "heteroar [ a
(e i OplFie o s 835 SR a2 g o). et o
| inlpgyrolidinHperé¥RY: a(asyh N-s@bsticitedciyoglidieyler oar al kyl and
hebss0ary QXY te
o o210 e Bl Py B0 alobon s S oPLRHE, R PH-a0°
resalkaxy Atos darglax bl anefers to moaecyaliay bicyclin endetrienghe ting systems
aﬁaﬁ'ﬂgyal totalldf ﬂ%@?@ﬂoﬁfﬁ:@@hé@’ e th@l’éﬁl ap RhLGleeH g i @8 kystem is

h
1%232@149%%@%&@@% in thy swmmﬁ@wﬁd&% ringymerpless. dldpe Grm
(%ﬁhnﬁgbéﬁééh%é&éhanélﬁlﬂ?%th tdeFe.tHu “aP)Ji‘r1§F\$"bSt it ut ed Wi th

[(JPh) su,g,‘tltute Wt 1

@P&‘tlph)'lhe i5am S Poterpryelg » whsigTog eyl cpp tpisropyslic s E}qééﬁrz{nmasans
Shﬂiﬁirbﬁmﬂceﬂloﬁ‘écwhc Rﬁkychd\&%ncycﬁé\hng sybledss ]ia?rmg fidRi0Goilebh ring

- NR" O N I% C(OR

) (FQe)onore Hﬁg mg eteaawéjrﬁn each ring in the

Qn@dﬂ@n@)%7nng,ﬁ%ers C( o) R- -C(ONR) 2,

) @?Q)So%ﬁ %?rsnz heSt one o&s_@‘t ( P{Fa}gf moiety as in
- ‘ff(emd)&lﬂ(l Ror)‘ 3¢temﬁryhﬂ<ﬁi2 ) ¢tk 436 @oBbcychidyityiin and trisycle dng

systems having a total of five to fourteen ring members, wherein at least one ring in the

system is aromatic, at least one ring in the system contains one or more heteroatoms, and
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each R is independently selected from hydrogen,
optionally substituted C1_6 aliphatic, an
unsubstituted 5-6 nenbered heteroaryl or heterocyclic
ring having 0-4 heteroatons independently sel ected
fromnitrogen, oxygen, or sulfur, phenyl (Ph), -Q(Ph),
or -CH2(Ph)-CH2(Ph). Substituents on the aliphatic
group. of R* are selected fromNH2, NH(Cl -4

aMihptsinceaeh ringhi the systet Goplains B ¢ rihguinergbans. The tefm ¢ heteroaryl

ahﬂzhéyéeegllt%hag?eaﬁlfwnﬁgﬁtér%h%' ERLEREEL TR or " hal o

el “%?@Bﬁ&flc [00271 An aliphatic group or a

L
o, ARSI T 471 o
s Spclrdingleteareartlion and heé@rpamlﬂm“tamtmg tike) |group magb f:omam one or
Nedreubdiiche. BtaBleQEéGtubdis &f tﬂgunﬁg graﬁeﬁl gr%n ?m Lo ai;-xl 0s€

| | sted above for the. unsaturate
oreiffatrgh arafkyl onfretrrqsraticylistonmare seldctedifrogy hato@en, oS, N§NNHROR°

—NNHg)%%gl k)[}!‘ne fiiog!rr\l 2 %yﬁkne mW acﬁbﬁk(s&cg as acyloxy), phenyl

i FhoFhrvelestiitad vt RSCOGRR)FO-Gbh) lnyteitime mter" 2CHG(PhY, ATFRIELY
el h t
Shbsdeloltvafl RE1-Ch,CiblEn ety e BRLALHE B ﬁgnNhﬁ(%\I 4

aI| hatic I‘OU are s rom

¢ Ry (% NR GOINRARi-NRCOAR° 0HRINRELOIR®,

002( C- 4@?@? %M@Rﬁé&qﬁ 1?536@(621{ a{}?(g’l”ﬁ%%é?)l‘ %éh& 0
CICE@)RS, tGRANGRE):, -OTNBYR Sty BS(O)4RS GBOiN(R”)zt B@)R?, LRRYRANGE°),,
?&iﬂ?@p%{ o z-b)%l(g% éﬁﬁ%{%{g@@! Iop ST Sel(gl%t %v(%lcretnr)f) 1rsnO-4
@@ﬂlf}dﬁﬁe@)ﬂﬂ@ﬂy—s&@&ﬁ ff6m hﬁ@c?g% B ﬁle?nally %stfﬂ)tw 81 df)r a%phatlc an

O M%Szw-vmmeH1R+|s ogen,
%F‘%ug{?ﬁﬁé@wmgmy ?réﬁie@fy@lcang Brdrg ¢4 heteroatoms
01pﬂ¢p©nd;htlysmteﬁnomtﬂte@?m byR¥h, of Eth%ut Q?Iy% ; L%t_%) or
ion substjtute
opti ?hg-tqlf}fi’h& L*bs tEﬁn%p tt&qgé%l(: ﬂ?}lpo R argselected from
UNH(ths taliphatie) NG, § alphathagy, Bﬂoéélﬁt@lﬁﬁﬂﬁﬁéhc o, elcey, 9%%%&) c
Nhag Rl oL el b Bkl o b aralinpatic
at ﬁ@)ahphﬂ(lcgrodp oral mop)-lamhiadhhetéiadyeﬂcﬁxﬁhg thdy cﬁntam one or
%619 Q@Jshﬁent lé %bstﬁue & saﬂ.x alfd gﬁ%%g\lap @.Blphagq 219D oF
@fﬁgomaqog}@gg hqgeroc{ygld):zgqg airerﬁelet:ted froth aﬂolseyhsteﬂlezbeve@bk&ha
r Rk RbSitell Oar I . on, .chai.n "
ks b:gt & arBorSdfhaR b\ h%ﬁ% %gﬂld‘iff‘ owifig: =D, = %,F%INHR

or

t t éd
er%‘é‘&?@ M& 2%%%@339 etr\rwcwaﬂwb ﬂﬁNHSGﬁailede bOENR Owhére
fe@éﬁ R0f irldBenBapk® Seiced foR03RM0gdd G of gﬁ%%ﬁﬂ}jsﬁbs%utéﬁv

vent i are limted to thoSe {hat" arec

f phatig gm&ﬁ'&e‘gf opthealipiatisgeugoé R are sddertadrivoti MH,, NH(CI 4
Stpiic), MEOUSLPRatR i8S, | dhiphdt, OF WROUNSASRD) 8

[
%ggﬁfpgﬁ eé£§%§%lQeag?“iﬁ@ﬂ?@éﬁF%ﬂpéhsﬂmhauconpound
A0028h b &ubsmmmmmh@mu&gaﬁaf &ﬁﬁnLa\forﬁﬁﬁffxE@Josy&Q AROHB Seredid

m gal structure Is

%t@h% ; E@Bgr §92R/\In &OH@R atc(Q)CHZQ(@Br abQeRs, of

4@071*@6)5 —C&&N(R*)a -CRNEBRe®MG Sor AR YSU,RY, WhereRAR* @ f}fdFogen, an
chem cally reactive
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conditions, for at |east a week. [0031] Unless

ot herwi se stated, structures depicted herein are al so

meant to include all stereochem cal forns of the

structure; i.e., the Rand S configurations for each

asymmetric center. Therefore, single stereochernica

isoners as well as enantioneric and diastereoneric

m xtures of the present conpounds are within the scope

oaﬁpubmy lsﬁb\éﬁﬁ&:d es ahphlstice@ﬁo@cﬁ@ ShBsiteRd @haltyp@»h) Sfat[dﬁ ciur es
herein are also peant to in

icted
PRt 0. SBHORALY RoE B IO BB GPHIMAH B Bes S A PP,
| &Qh@ﬂduﬁ@xkdtéd FHmemBEEH [rhesbyl oﬁi&eroc@éﬁlﬂfﬁﬂge Summa@rm Bilthe

ving the present strycture
3@%&@&99 B¢ PhenyhRng o §eﬁe 5566&)513@51 181?‘% E‘ﬁi@w qlippatic); N(Ci-4
Odihphﬂﬁ)z{j Rpgas engaliphardc, @H¢6¥(Cﬁ1hhbyat1a), mf crﬁ,rcclm; €0x(C14
e che rbon are in_t copeotls
ﬂ{?@ 09&21 3:03?]} heﬁ%agﬂagw ‘T‘H S invention may
epoozd] i T!l‘h@ﬂeﬂhe‘fd[léﬁldétﬁ chanlt refaR o ﬁistfafg‘hﬂb‘r bradchediscarbon chain that
t he re resentati an of

ot he n either,
B ol el R g RO BB RE Bispion Sy by poins o
Peonhextiored uaréngoﬁhamotetules of formula I include an
O8RSl R RIS St
| hdahziemablleyThsdomt e:ulntﬁrratlm qf subsuglemts owvayigides inthe

g él{lp% nds m@&ee raﬁév%r €e AL o@{l c%fhb fatlén%wg ﬁl a stable

e an optional St eny rrng o
opnqhgnaﬂlyyeasbeDmmndd Aastabbmwmd ohehtemicgly §¢Iasﬂdp compound
nelos £ fhite Jg&%&ﬂr@rﬁétﬁ}g ishioPerBldr ﬂ&rﬁd%ﬂéﬁa
suc erre roups i1 nclude rings a though
b@rrxpwatu@ of 4Q fﬁb@ml]bss;\mﬁ@ $ee¢eeqf gigisiure ¢ qtiepr phqrrscaélé re@@ttved
f n and nost preferably Rng Ais
a%&gim{ls gﬁiltq?/mgau%st i tuted benzo ri ng (a). [0035]

PHO83Hr r &llery atprisergshted, iswurtusds dppigtadihegein ajeqisb qgantpinclude all
OREI%SHB@duch fGHHR 3F {ht WhRere 1.8, th@ﬁ'l’ﬁ’@é ShfRLAABs!f6r dabtND

havi ng 0-3 heteroat ons, ind egen dently selected from
seﬁmmetnc ceptsrg dRerafiors: Fngle Hererehenyeal isopiersras FER & qRappmgric and

NBia@érbderi® Emftﬁ&%ﬂb!ﬂ tBe ﬂ)res%ﬁtQ:oﬁiP&ﬂn@d’@é bvl/chmf%étb‘é&petdﬂ tR6hvention.
p Zl ne, . raZO p en , Urala

P e ey et psilel imstet et e M BTG S ?%rcﬁﬂp%tmﬁs
| Which diffefdnlyGa 248, présence Of 6efdr m&feﬁiwdpibaﬂﬁl edricked dtSms. For
t1on

i nde n dent | %lﬁ E%ISH%C ?e gréeg%@ucg%e?)ﬂcgqu é rdli;eorﬁ]a}a ement o a
Ahyzcbdsgén bg& Yeutepinef o tritich, Rithgrepla@ament offamanbum by 4 “Cnal't@ie

and met hyl .
Cé'?%ér rcggoﬁfeg%b%p'%ésc?pﬁfg}%ﬁ"‘%b%l SO i ncI ude t hose

SH932] | Comatinds of thislirowntion @Y Existhu elfcerativeltagtoinsti¢ fornamn tUnless

o8 il Bl SR BIGRR s Bt DRERIERe ot

s [0933)i t Peafierzed BingRh myisfieso¥! ferowind linclude aapﬁl@ﬂlmebstltuted five to
b El.g DR mbBEd %ﬂl hctergfrﬁ or 'HétEIrOchh£ nﬁﬂ"ﬁa\éhg Orﬂeﬁe@%‘a\(ams L%Macnﬂy

r oxy,
selected from mtrogen, oxygen or sulfur. More preferred Ring A moieties of formula I

include an optionally substituted phenyl ring or an optionally substituted 6-membered
heteroaryl or heterocyclic ring having 1-2 nitrogens. Examples of such preferred Ring A
groups include rings a though k below:

-9.



NH(Me), or -OCH2CN. [0038] Preferred rings fused to

Ring A of formula 1, when present, include optionally

substituted benzo, 5-6 nenbered carbocyclo, or a 5-6

menber ed heterocyclo ring having 1-2 heteroatons

i ndependently sel ected from nitrogen, oxygen, or

sul fur, such as nethyl enedi oxy, or pyrido ring. _10

[0039] Preferred R- groups of fornula I include T-CN

n T:is a %% aIk |d%ne chain, L is

len€e D ON“a 4 alkylldene

nmet Qyl eng unit of is optionally
@{ % - ! g-N(R) or -0-,

and wherein Ris an optionally substituted Cl 4

al i phatic, 3-6bnenberedcheterocydyl ring having 1-2

het eroatorns ind pendently selected from nitrogen,

g tuted phenyl, or
bst i ute 5 6 nenb red heteroaryl ring
et eroat o ent sel ected from
S fu E%anpl
| o

oxy'gené or §es of such gr oups

|nclude t hose ehomn in Table I b w, -

- CH2 C»NHZ C}QCIEFI propyl - CH2= C}E
optionally substituted

cIo ropyl%mth I
gﬁ gut il orlgan
benzyl &) NHohwy 1 3gr oup. Exanpl es of

substLtuents on sai d bzﬂzyl or phenyl group include
hal ogén, R~ CN, ph and those shown below in
Taed34¢ 1Mofe(mélf61]abl&dhng Aum}let:tad tom ringba,di, oefnand mdstepreferably
GRS Rl By SfbsfilebERo hBs Ry comPound of | formsa

ceutically acceptable
S8035]1t hBrefeokd Rinigdy moietieRof ﬁmdulRE nahlde arsoptiedally eebstitnisd 8-6

|
S R el GRS By 8 0
béfrym andl pigroesn. ﬂ\éqrm&rrpcaRmﬂAEenmpﬁeé sbformuly har getionallhose
Ss%sufnﬁéé ;?rﬁﬁxePﬁy%ﬁﬁE rp?ﬁz@lb‘ Lidyh, 2yl08k thiBR1 FhiRg A

noi et % eferred R1 and gr oup
oﬁ0036é r mifefered Rasr@unswé%@!m% “FCB’}dF R 8928 pefErRe a’hﬂim&ﬁf&l R
RS ifdE o Bsh ﬁggel&ﬁgdmblnﬂlylirogﬁﬂj&raﬁ opliHafpdubARGed ﬂieﬁ‘ﬂ of Q14
ot her enpodi present inventiaon.r 8 to a
%wﬁ%ﬁﬁaoupoﬁc? m}y griflﬂredlﬁ'_'ﬁroups of formula I'inclu e EO% Fa,

-C(O)CHj, -C(O)CH,CHs, -SO;Me, and methyl. Preferred R' groups of Formula I also

inciude those shown in Table 1 below.

t, -CH2CF3, isobutyl,
N(Me)2, -CH2CH(CEt)2, ethyl,

[0037] Preferred substituents on Ring A of formula I, when present, are halogen,
-NO;, -R?, -OR?, -CO3R®, or -N(R°),. More preferred substituents on Ring A of formula
I are chloro, bromo, methyl, -CF3, nitro, t-butyl, methoxy, -CO,Me, hydroxy, amino, -
NHMe), or -OCH,CN.

[0038] Preferred rings fused to Ring A of formula Y, when present, include optionally
substituted benzo, 5-6 membered carbocyclo, or a 5-6 membered heterocyclo ring having
1-2 heteroatoms independently selected from nitrogen, oxygen, or sulfur, such as

methylenedioxy, or pyrido ring.

-10-



N N3 Ib or a pharmaceutically acceptable salt
thereof, wherein R and R3 are as defined above and
the benzo ring of formula Ib is optionally
substituted. [0044] Preferred substituents on the
benzo ring of formula 1b, when present, include those
set forth as preferred substituents on the Rng A

noi ety of formula 1. [0045] Preferred R and R 3
gomps mfsfefrar Rigroups bf farmuld hinsiadsBCN iR, wierepr BiserGied

R r
s iy 9L MR BamasBhecopn ot Cre yhdh Bn hsreng
imethiyddak @nil of L iFaptienally reflacep by AQ;- oL(®)DRAUHCEON, -NKR)-, b -O-,
Struct ur ur H2 N

G WEcgHR 53 ppsicpatly sEhsE s DM RE g8 iaercnfiodove g
"HaGaN1 -2Hefskdatofd indefdNddrfiNselddted fiofn nitsbgen, O ygencoramfur, N N-
ao’B'ticL\r'fally substituted phenyl, or an optionally substituted 5-6 membered heteroaryl ring

—
—

having 1-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
Examples of such groups include those shown in Table 1 below, -CH>CN, -CH2C(O)NHo,
-CH,CO,H, propyl, -CH,CH,=CHj, isopropyl, -(CH2)sCN, -CHOEt, -CH,CF3, isobutyl,
cyclopropylmethyl, -CH,CH;N(Me),, -CH,CH(OE),, ethyl, -CH,C(O)NHz-butyl, or an
optionally substituted benzyl or -CH,C(O)NHphenyl group. Examples of substituents on
said benzyl or phenyl group include halogen, R°, OR®, CN, phenyl, and those shown
below in Table 1.

[0040]  According to one embodiment, the present invention relates to a compound of

formula Ia:
NHR!
N
\ NS
IS
Vs

" Ia
or a pharmacentically acceptable salt thereof, wherein R' and R? are as defined above and
the benzo ring of formula Ia is optionally substituted.
[0041] Preferred substituents on the benzo ring of formula Ia, when present, include
those set forth as preferred substituents on the Ring A moiety of formula L.
[0042] Preferred R! and R® groups of formula Ia are those set forth as preferred R' and
R3 groups of formula I, supra.
[0043] According to another embodiment, the present invention relates to a compound
of formula Ib: |

NHR'

0

3
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HO4 0O O NH2 -12 No. |- Structure No. |- Structur
HZN N H2ZN "4 N7 1 azt~~, C1,D0 NN O NNGCI '
HZN HZNM N 10 NN NO H2ZN H2ZN N> -N N O N
, NCd HNHN N> N 13 14 N\> COCN N N N HN\
H2ZN H2ZN N N 15

Ib
or a pharmaceutically acceptable salt thereof, wherein R' and R? are as defined above and
the benzo ring of formula Ib is optionally substituted.
[0044] Preferred substituents on the benzo ring of formula Ib, when present, include
those set forth as preferred substituents on the Ring A moiety of formula I.
[0045] Preferred R' and R® groups of formula Ib are those set forth as preferred R! and
R} groups of formula I, supra.

[0046] Representative compounds of formula I are shown below in Table 1.

Table 1: Compounds of formula I

No. I- Structure No. I- Structure

Cl
H,N
N
HN =N
3 =N N N~
4 1 cl
-0
N N
H
F
HN H,N
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NO 16 X-O aN d d 7 d d - 13 No. |- Structure
No. |- Structure HZN N N~O 17 HZN N O 18 a4k' - N N~v
NHH /,0 RNIg OPI NI ::~ NN iT-Ul d :NI
\>> \- OGONN 19 020 NH FN F H2Xx NH2N ,7N 21
22 1 Ozk!l:N NV F

No. I- Structure No. I- Structure
- . H,N
N\ _o N N~©
N N 1
H,N
H,N
: y Q<
@: Y i 10 o N0
? i Cj
H,N
H,N N
11 N Xy 12 @: L
cl
N H,N
N N =N
n Q: 4 14 Vo B!
N N—C N N~
HN
J/ -8
7 vy %
N
H,N H,N
N N
N\ ) ) {
15 @:N A0 16 WA W,
cl
cl
Toal cl
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FHN :NH2N dl NN, N23 24 d :NN O NH NCO-
F F-14 No. |- Structure No. |- Structure HZN HZN N
-1, 25 26 \>N k-11 NDT-0 0 27 H2N 28 C p H2N
[:NN>]~N ,0 Ilip, N)aNNwu d): NN HNC) H2N
HZN 31 IT 29 F3BC A, kNN~ NN NC NC HZN N\ 7N 31
Cl H2N 32

No. I- Structure No. I- Structure
H,N
N
e
¥ YO HN
17 N
0“8 18 @: Y~ )
N N~
NH H
P
~0

H,N
N : HA
< vy
\\ \
N N0 \ '0
N N~
19 o 20
NH
F\Q =N
F
H,N
N /)= H N
\>_£\If N ’
22 \ 4
N N

21 !
O¥
“‘* e
Br
F g

N -0
23 @: ! 24 N K
N N~ o ¥
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N> NNN N HN 33 NN 34 H2ZN 02N N A |

11--Q N

-0 (:D:x N kh. <)J):NN HHZN H2ZN "N N 35 d N 36 N
NNu d NN-U~PCH d No. |I. Structure No. |-
Structure HZNH2ZN N N 37 38 N DN N ~ON N-O F -
01-~~ F~F H2N Op, H2N 39 IN 40 02N M> N N N "' <) CN
N- L)
No. I- Structure No. I- Structure
H,N
N —
25 @:WE 26 @:wlir
N N N -0
O¥ )
H.N
27 X B 28 cl N>_22§N
SN A\ i
\>—£\' ]@: Ne-0
N \~0 o1 N N~
H NC
29 30
@EW J@E‘“\ &
H,N
N
31 32 \)_eﬂq
Py L~
N
H Y:]
H,N
/< N N—C
H
H,N
35 c N>_2§N 36 N )
-0
cL o) N
c1 /N~\
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NC41 COA H2N 42 1'2N NNN O N, Nu NCO 43

~, OACC N H2N 142N 44 7N O NN N. Nfj HHH2NO
HZN 45 NN 46 NN O N NC NC H2N H2N 47 48 N 4*1
N N 1glu NC NO2 -16 No. |- Structure No. |- Structure
H2N H2N 40--, N IPI N 49 150 NNN CC N, Nu H

No. I- ~ Structure No. I- Structure
H,N H,N
N
37 <I \>—£§I]I 38 @:N\>_8§N
-0 \ [
N N N -0
F T

FF

H,N
N =N HN
N N \C|)
O

N -
\/ Y NC)
7
2
41 cl N ~y 42 HaN
cl N N N N’O
) H
NC
0 H,N
2 H,N
43 \O N\ ~N 44 /O N ~x
N\ cl) N N |
N N~ N N
H H

H,N 0 H,N
N
45 \>__€§Ilq 46 \o)k@Nwlf
N  n-° AR W

NC NC
H,N H,N
47 A0 N /Sy 48 N sy
\Y é \ 8
N) N~ N N ~0
H
NC NO,
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H2ZN H2N 51 N 52 C):NN O:N N H ACN OH F-N H2N N
N> :~N N54 53 &N WO OGICN N N H2N H2ZN 55 N 56 N>
OICNNUG&N, NUNCN 57 H2ZX I"2N 58 FIIl NN
<):NIg~u HNW -17 No. |- Structure No. |-
Structure H2ZN HZN 59 6,,,a:,jT 60 0 'N "N ks, Nu O
N-:-OCNN~ OH~OHHNH NU2 61 ONG62 NN

No. I- Structure No. I- Structure

H.N N
49 _ 50 @:y_eﬂ‘
=N N\ 0
4 | N N~
N 0
H

H,N
51 N\>_8§N 52 N Ay
\ (|) 3 \ |}
N
H

N N~ N0
- oH
HN H,N
53 NN 54 N\)—&N
\ I N\ b
N N-O N N”
=N i
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55 N =N 56 N S
Q< OO
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/ e
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O aNN- NHFHNHN "7N N O-CN N~ kN 63 64 0~1 N
O O NHNHHN NHNN MNMX ]J~-NNv , | OGNG65
ak!"NNU®B66 O-~ ONH ~NHF 67 HZN 68 N HZN > ~N
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HP NNNNCL am 133 134 C1 O
"~Fo INN N N~
enbodi ment ,
compound

t he present
of formula I

than one of the group consisting of.

-N W 135 136 N F FL~
137 S 138 (0047] According to another
invention relates to a
wherei n said conpound is other

4-[1-(4-Chl oro-benzyl) -1 H benzoi m dazol - 2-yl ] -farazan-
3-ylanmine (1-1);
T 9D 2 g TP o R Tgzol Vg L ggan- -y am
4-65—%b+hy+—+++*xﬁﬁﬂﬂ4ﬁﬁkﬁ§*-ékj++—+ﬂ+afaﬁ—e—y+&ﬁ+ﬁe
(L-3); HN HN
4t [1-(2-|Chl or NI - bgnzyl ) - I|H Mazol 2-y
] - f ar agan- 3- R Y
(R- (4- Arfi no-f nyl) benzoi nfi daxéi™\ | J?I] acetic
aci d2§1.| - 5); 126
2t [ 2- (4-{Am no- azan- 3-yl|) - benzdi ni i dazol -1-yl ] - aget a
mde (I |- 6); -2 N,
4t (1 - Prgpyl - | H benzoi m dazol - 2- yl|) - f ur azan- 3-yl am ne
(L-7);
4t [1-(2,/6-Di chl or o- benzyl)-lH-benzoinidazoI-Z-yII-fura
zan- 3-yllam ne. U -
4k (1 - Al Tyl -1 RZO nhdazol-2-y|)-furazan-3-y| m ne
(L-9);
4t 11 - (4-|Meth nz hf | H|benzoi ni i dazol - 2-y ur azan
- B- ne (I -
4-(%5?sopropyl-lgibenzoinidaf%? 2- razan- 3-ylamn
el (1- 11); 4-[1Y(2-Met hyl| benzyl)) \
1H benzdi mi dazol/- 2-yl | - furlazan- 3-lyl i e o- 12);
[R-(4-An-iino-furazan-3-yl -ben24|n1dazol I
-yl]-acdtonitrile (I - 13)f
At -(1H-Tetrazol-5-ylnmethyl ) -1 Hibenzoim da7n| -2-yll - f
arazan- 3-yl ani ne GW 14) ;] .
4r[1-(2,14- yl) - IFLben20|n1dazoN 2 yl | -furaz
ah- 3-yl ami n - \1@
AL[1-(3,4- DI o-NénzyI)-IFLbenzm V 2 yl]-far
aransg-yl amne ({ - 16); 130
2t [ 2- (4-/Am no- furazan- 3-yl ) - benzoj r D d -1-yl]-N-{(3,
4t di met hioxy- phenyl ) - N/

HN

Q
N
pelad OO,
=N
131 N\ 132 N \N_/>
\
A
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am de (| 17);

H Benzoi m dazol - 2-yl)-ftirazan-3-ylam ne (I 18);
- (4- Ami no-furazan-3-yl)-benzoi m dazol -1-yl]-N- (3, 4
| uor o- phenyl ) -acetam de (I 19);

2- (4- Am no-furazan-3-yl)-benzoi m dazol - 1-yl net hyl I -
zonitrile (1-20); 2-[2-(4- Amn

urazan- 3-yl)-benzoiniidazol- 1 -yl]

rlfluoé§£ﬁ§h -phe;ghb%iﬁcetam

- Brono ) -1 H dazo
2 2P~

3
Ami no- f ) - benz

urkdy an- 3- yl
].-i?%jN =N
y| - b i pdazol - 2-vyl
; ’ N %-2:6 i34
are;3-yl

1+ Am no- f'uraz ) - benz
nenyl ) - acet am de (| 61)
hyl - | H benzoi m dazol - 2-y

21)

Sobmbe ; 21)

DI M dagol - 1-yl ] - but

Oopya

bi m dazol @1-yl]- N

an- 3

yro

=

e

2-f

) - furazan- 3-yl an2ijne

1 Am no- f urazan- 3-yll) - benzpi m dazol -1-yl ] - N-bi ph
| -acetam de (1- 63); Q

2-[2- (494m™ no-furazan-3-yl|) - benzoi m dazol
dlnethyﬁgkgsgy )- ac&lamide (1 {64);
-[2- (44{Ar-dn -#Eizi?gg3$yl)-benzoinidazol- -yl ] - N

acetam d 650

.-[%ﬁ 44 Am no-furazap- 3-yl

uoro-phenyl)-acetan%?é (3:

) - b¥hz oi eyl ] - N (
66) ; NS

-[ 2- (44 Am no- furazan! 3-yl)) - benzoi ni i dazgl - 1-yl ] - N

| uor o- phenyl ) - acet am de (|| 70); -27

- (I H- Benzoi m dazol - 2-yl ) -l4- chl ono- phenyl'am ne (1-71

[ 4- (1 -{Et hyl -1 H benzoi m dazol - 2-

2-tdf | yoro- acet am de (| 72):

2,6

T N N
>

=
1
N
<

yl]-N
ter

m 3-f

(2-

ZDNLTh PN PN NS

1);
2.2

yl)-farazan-3-yl]-
"Ne[2-(1H

73);
[ 2- (1 H

f%' | H
1 i#é);
k[ 4-(1-

] -acet g
orrespg

2 =

+ Benzqi jfi dazol - 2-y
+ Benzigg%azol -2-y
N )
+)>m'@i i dazol - 2
ahdy

Cyan%pethyl-lH—ben
mde /(1 -76), wher

I') - pher
) - phen

- Yhag Pt

Zoi m dd
ei n ead

nds to the conpoun

d nunbsg

enyl ] -i

yl) - acet de (1
N

yl | nali de (
N S
So/butyram‘d

zol - 2-yli) - furazan-

h conmpound nunber

rs of Table 1.

3-y

) T N2 Nz 1

0048] T
prep

he conpounds of thjis inve
red—fromrkmown

ntion generally may
Starting matertatrs, folfow ng
met hods known to those skilled in the art for

a0 g o scordingriscnpidier embodifrient, the presestiinpgption elages|te Hggrppgund

SEHYEAESa T WwhieRYER cMhAREd R¥bttlel fiasd ¥idloR e igfoup consisting of:
4-[1-(4-Chloro-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I-1);
4-(1-Prop-2-ynyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-2);
4-(5-Methyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-3);
4-[1-(2-Chloro-6-fluoro-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I -4);
[2-(4- Amino-furazan-3-yl)-benzoimidazol-1-yl]-acetic acid (I ~5);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl}-acetamide (I -6);
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exanpl es set forth below Schenes | through Il show a
general approach for making the present conpounds.
[0049] The activity of a conpound utilized in this
invention as an inhibitor of GSK3 or LCK protein

ki nase may be assayed in vitro, in vivo or in a cel
line according to nethods known in the art. In vitro
assays include assays that determ ne inhibition of

eit h—QI-Pfobﬁ 1}pﬁ@ﬁ@hﬂfaydlaty1pmraam-3 Ylainihe QX - ’ATPase

e Lo Rt P et T PR B IR 9 e

t 0 GEKANGK1H-bifzoifiduzdli2t yy- furehamﬁibrla@mm;z 9)e measur ed by

| ol 3 PhetHEabi et il PP B Wi ox

a n d 4qbisepropylt lrﬁgbdnbcﬁmﬂim-myl)efﬁrazaeﬂ yihxajne (x-1bpund.

d
r un [E? glvgglﬁ%egfﬁ{]hg gn%rl% c(’jlme)ﬁ HP\/\% &rave S48 F'ﬁeéu n(flég ar e
i nc (Bhdt AxtlinosftrazaGeS3IKa)-oanzdiGidatad-d rydl- atcetoﬂntrdmﬂ 13);
diyoli .
o B e R i AU, S AIARY e 114
of GEHk82, @chhlbmucmb)slél-mlwm@tazoﬂ@fyﬂkfurananthﬂma@4 16%
bel Qm :{ Q %%m&ﬁ&%l? Ilﬁ%e[{zgmaﬁl&t)lhﬁ{’% %Hi%g B r?ﬁ'ﬂ:[mw; (& Fs;

i nvent i'on provi des” a conposi t npri si'ng
conpd2rtiApinotftagar-hyl-henzoimidseolsl - qthr(ﬁécd@mtthcmphgnyl)-
age@RidRkeigerivative thereof and a pharmaceutically
acceptable cCarrier, adjuvant, or vehicle. The anount

of 4dbBsnFeimidazol ﬁ'é’l)tféfﬁ@éérxl?-@ﬁ%(l'oflg)t his invention is
such. b pliso-Bf Faes -4 ?N %ertzemﬁ@a@& }jxpivy(s 4LdMNioRi-fheRyl)-acetamide
proteln ki nase, particularly GSK3 or LCK ki nase, in a
bi¥ol3i cal sanple or in a patient. Preferably the

CONQ3i(4-AeincOfuradzid- @yl)JBVr&Bﬁ'dldlﬂoll- ﬁfl%ﬁﬂ]@&&dm&m (T-20);

R A e AR 2 B
| doermlideqn- 113 forrrul ated for oral adm ni strati gn to a
har bRk SR b g B ke vy
m)st4 -[RH(4Aerizbiuyazan-BryhrbenzoinOQE T} 1 - Sllhbutymnmle (T-23);
pﬂlﬁgﬁf%ey&‘ %I%%nic%rm%&%ﬁpgﬁ%gzag%r}ﬁi& %r diyvant, or

OXI € “carr édj uvant, or
v e hizd Ré4-Amano-foazen-priyh-bergsimidazol iyl Mrﬂmmhe@ilbwtanﬁde (T~
aﬁflwty of the conmpound with which it is fornul ated.
gr maceutical |y acceptable carriers, adjuvants or

vehidil dethyid H-hengoimidangba-g)iferazans-amiso & 6bns of thi s
i nv qummmfu%&-swlbcnﬁmdﬁelt1 glumﬁlsﬁénfmyuaeamde (T-
exchangers, al um na, al um num stearate eci t

s&Pum proteins, such as human serum al bum n, buffer
su bat[@ram&uﬁdiﬁ;khz&m@b%ﬁla&l&&ol- BYYN- @%—d@@tﬁﬁlphe@lal- d,
pot assé %r bate, partial glyceride mxtures of
st getable fatty acids, water, salts or

el eatpal: %ﬁgﬁo-ﬁﬁ&fm% “oRiRotiane SN ﬁﬁ%utyﬂh&@ﬂhdd:lm -65);
I n oS at e assi e
oo P aizasp o Ve s Y B R aeBtamide (1-

ma@nesiumtrisilicate, polyvinyl pyrrolidone,
ggld:thﬁhRZ? Sunl} gazgxlfl SI ggz%fnudfzof }l%t] [11\}/& f[lquorogpk}énﬁi-écctarmde (T-
70);

-27 -



car boxynet hyl cel | ul ose, pol yacryl ates, waxes,

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,

pol yet hyl ene gl ycol and wool fat. [0053] The term
"measurably inhibit", as used herein nmeans a

measur abl e change in GSK3 or LCK activity between a
sanpl e conprising said conposition and a GSK3 or LCK
ki nase and an equi val ent sanple conprising GSK3 or LCK
kl nageI-Béhzblhedaablszeym}e-cmbm-@ahﬂmﬁlﬁmu1| on. [0054] A

C ly acceptahl e sal any non-t.0xic

o PO i ben G NA  Rrsir  r sRotrtganiaS
i TRy.ent i on that upon adn1n|strat|on to arecipient, is
cap f er dire or indirectly,

ﬁﬁ%g]%g ?zg ?g\}@ ﬁﬁc%‘i’mg?l&t rﬁ $bitorily
?(r:] t N)t.{B-(lrFBBatzﬁimtlaom-yl)@Bebn@l]@rdpm?ﬁté (xA8)used her g in,

e i nhi a on resi due
t her ég](fﬁ “Regn 9?113[ |’£ ﬂéﬁ"b%%f ortpggs?ﬁ’ue thereof is
al sN-[&«(l- Cyambmbthyber-bénzauxﬁﬁKﬁ—Zayl) -fiti¢ad-a+yi]lagethrnida e 76),

| O PR ARG R iRk Lo BERRNE RS S8k Bufihrd fic 1

I TV ent ron 0%e Gevri ved
f 00481 p hErenmonpotrids af this naxemt&ptgaﬂrdrdlyl omryrbg preparedifrom dnayami

al:{?nf% eqlaﬁa%?%mg?%ﬁn@ﬁ 181%w to t%H s%mx?m%é a‘.?tfﬁ?intal%gous

aceta glna aspar
b@mg@tde as illyetratesthydhd &BmueSchbms&ﬂ through Hlkmtl W the eynthetic

ﬁl?]gl[eseset f%ﬁHBEl%aEEhenﬁ@mRQ%ﬁﬂi noR %tg'éneral approach for making the

pent anepr opi onat e, di gluconate,” dodecyl sul f ate,
emﬁﬁﬁé@ﬂﬁﬂwﬁ%te formate, fumarate, gl ucoheptanoate,

Olowag" O’Pﬁpaiﬁb@} &a cg{ny&ﬁh am@aed n&ms%weﬁtﬁtneas aBRHARRAESK3 or

hexanoat e, hydrochl orid hydr obr om de,  hydr ol odi de
LG giotsin inass max e rsavad & V"F"a&"c viyocor inapellding accopding i methods

nB{oh'ﬂ REEslhrt. 01:?;6,?90 as€ayh a;amadtf@ba% ﬁﬁtﬂeﬁéﬁﬂﬁ% ﬁnhﬂﬂi&fb}f beﬁ fe
nitr OoXxal alt e al noat.e ecC u at e
FP@H‘?’%P%?)‘%"BH&P’G‘VPP&%%CBHE& g gc‘b"atea 25[333 %i@% Altgrnate g
pﬁ@@hs@d}@t]ﬁanu&&l the ydﬂa’gr of the 1Bibitoraxb ®ind SMIGEKS 65 LAKr EJ]_.‘ugIt@
t.ni an e, tos noat e. er .acl as
AR o o b AR ERRE g o Pal, 5B e
pinh:bmmml araimmtoﬂt(iﬁpbmtﬂb;eandrm;enmng eivinoyecf radiolabel
ti f [ s
o c%%g@ rﬁlten?atuﬁag 11?1%*31‘0% bgﬁg g]fay ??]dét&}n?x{eg%?on a% alc{;' elntrmn

al ni nmpoun I nvent
pMpmewhcpre mmgouamabhted with §SEddr LCBpowrdl| to known

[ 19@5@ and%a'ﬁemg& E&n‘dﬁﬁini f; P&h%&% g%&g%n? éll’élg%ﬁ% éh]&‘iﬁ\}éﬁ’tﬁm as an

|um kal I ne

eiahiblprief GEK3 @eLg k‘W@%@F forp in taﬁﬁmnmbam N( C14
afos30]) 4 asédrdifg to aIGﬂhér enfbb@REAORe RlveRtioR PdviieODSonphStion

quat erni zat 1 on any basi ¢ n| trogen-cont al ni. ng groups
o?ontpﬁém%ﬁmﬂﬁla% oml@ &1veRtion opepParRACeYiRlly ace?ptable dertvative

Othkre&Qh&' RbRarPbceltiRE hkkpthtfe dAFRE bafuTarTBof vaEcle. OfHeanBe of
by such ﬂvtenlzatlon 0057] The com805|t|ons of the

pFagapapRd i HrSATPESHaRs of this ma(enHOH piugh gt 13 piigctiye to measurably

pﬁlﬁi@ﬁfaﬁfoﬁlﬁ lﬁnadé)’pahﬂ'lgﬁhﬁtism oB]EEHltmaieOﬁll aQﬁélbg{cal sample or in a

recta ucca ,_ I Na

i PSP éﬁ” %’Li}é&e g%rp]?osm?ﬁ 8 3?%11%%?1 d f\éagdnagl%taamn toa

hedtiedtlin heda biistel conifrsitiba NeIodd @referably the composition of this invention is
formulated for oral administration to a patient.
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I ntravenous, intranuscular, intra-articular,
intra-synovial, intrasternal, intrathecal

i ntrahepatic, intralesional and intracranial injection
or infusion techniques. Preferably, the conpositions
are adm nistered orally, intraperitoneally or
intravenously. Sterile injectable fornms of the
conpositions of this invention nmay be aqueous or

qOESIYi NDkESternSYHIURANTSis®Bed hERDS rethtHR AlifIAN PRfeidly Ax@ammal, and
formul %? ccording to techniques known in the art
&gﬁﬁﬁmékﬁ a8 spersing or wetting agents and

06528 N dTROte@g Phirfacelticll§ hebpthide cdrfidr L@fuaidit Cor PEERETraletsad a

al.so be g. steride, ect abl e, sol u

RSN i o, g Sl ek o ¢y the Sbmadsplogigfl gotivity
Ebf WQBiélpﬂfndS@ﬂh\v&lmJ it if fbi‘mﬁ%t&mﬂgﬁn%:elﬁl_cﬂm adéeptable |cm-|né.rs,3

ta I 0 t abl e vehi ¢l es. an sol.v
R o BN oA hE utf SEBE msostipr o e ot P Eahe
| 5D hmﬁ:ted; todlionl axohiﬂgem | afl@nifa) hlutniroum stdarateatd:dutm:n @érpm proteins,
St eh\r/ Ie ln Sinal !seéuﬁng f)lg ar Phbélli‘tgr s&gs ann\cl:g ng,! E}g%%htﬁéha%%sh%lgé{%eu §oa%10 acid,

;assblhra mtbite )peniakgljccmymblatee nt)éatwmﬂ vegatahleciattgacids, water,

AR S B3 ol RS 50y B, 35
ds'étoabn phmspﬂae qulepa:hland@ pino $alfs foBeida biliess magnesiymdrisilicate,
P ARl BRRER ) e it

mﬁbpﬁyq@hﬂgdﬂab@dpqmcma@qswmh esbretbylﬁne-pgbpm@abn@block

(Sjﬁém?e?é g§mgglc§1gnggg&%n a | ong-chai n al cohol
| I'uent " of di spersant, such as carboxynet hyl )
d8P33| odke tsim sm«?wehly Bhib}S psvsed hergia meanstyfagasugsbie change in

COSRPHY DCK! 8ty Btk A€ a sir@ﬁlé’fwni}ﬂsﬁﬁ sm cda&paglﬁa%utalcmisl of
acce tabl e dosage fornms inclu ng ons

S5 an R nté@tpmﬁmpr Lek fipee In gﬁehsea%e of
Emﬁﬁﬂﬁ@oéﬁmms and ot her enuIS|fy|ng agents or
' ai l b | it ancer h are commop use

W8S S0 A e AL P e e G 109 s Bt
seater of a dom;:uumﬂ, of s mveln&dsn tHasgee adniniiRativh yo @detipientDid capmbld

arora PRRERRS Lorinielh EXBRsmt PRRE ot prmgnnibivorty
[ awmetebphm r@siue)ﬂlaﬂebfy Asaushli heredrt, €edatmi"mhibityrily metive y
an& 1?eb<1r ?esﬂﬁ% ﬁgl%oif" g{egﬂsltﬁh‘f L Hg{agglite p]H‘ESI(ng 'ihel'éop]staﬁg a.t‘i 0,

c aqueous sUspensi ons or sol utT ons.
lnﬁlbi’q@qf,a%KéforL@EIfmlﬁwe oral use, carriers

CoERN Yriaadulidl y&eptib@é:;aﬂm R rfpBiids 8t tBis GfVention include

Lubrlcatlng agents, such as nagne5|un1 Stearate, are

athess dexiysid drom Bhammpseticallydecepiehle inpmenis aad oraqmicosids gacibases.
& of Qfitable hb‘i&ia}té incldild 4619 Sadipdfe! 416iBatd, AGTaASE, v Bate,

rle cornstarch When agueous suspensi ons are
Rezanesifonals, bisplifatg, byfwmate, qiite, samphogAts, FaRRbaTseifRnates
cgampm&ewoﬁlbna@émigﬁxéaatw&dea%&&s REfARYs NG Sotrsate, Fifmarate,

desired, certain sweetenin fIavorln or colorin

wgptmteeﬂlgfems@sa%ealycqgmée'}nssallfﬂtee PAAnPRYe (hgxanpgte,
PiyAETRLAES, my‘@bﬁrumme g pbrbide, géthdneduFoite, 1dbfa®, maleate,
i nvention in the form of

LSS, P e AP R e e GO MTRBSEEn b

PridAcHtE; Peddiniats] petstigatd, B@hﬁ@ﬁifdpldﬂafehplﬁsﬂlhﬂet[ﬁhhte, pivalate,
non-irritating excipient th%ﬁ_is solid at room




tenperature but liquid at rectal tenperature and
therefore will nelt in the rectumto rel ease the drug.
Such materials include cocoa butter, beeswax and

pol yet hyl ene glycols. [0061] The pharnmaceutically
accept abl e conpositions of this invention may al so be
adm ni stered topically, especially when the target of
treatment includes areas or organs readily accessible
optoiOrakes edhcﬁaa,l su@aiatepsmfatb Rertrad] thigeydh 86 aGs9hate@hd ttiecatydts.

t t t t. . Suita
et s e B e ) e e may e
t dngi@yed i teeprepuration gevakis usROGAdterhediaeain chpingtaé conpolunis

SR b P S S L e A 4481 bl o

e[|005ﬁ3 f eﬁlmdeﬁtadcfrom appgopiid bages ihdhalestkali metal @at, céism amly
For to i.cal appl. cati
ol e b R P L SRR, s 8RBhfEhi R s s

f Thistinvetienl alsmermssms the lphagertizanioneidny basid @itrogengontdisging groups
e BB BEAbse T HaBE WAL 6oy RBR of Blpertfle BB R may be
tcbwmmdrbw@unhdsatetﬁnzaﬂmns invention include, but are not

! [063’*] ed ﬂ@corﬁﬂoﬁﬁ&ﬂlof @b k:refén{ ﬁWén%oR ny{' 94 Qfﬁiﬂ%terwbljéﬁy

petrolatum “propylene gl ycol oxyet hyl ene
peArsntstgliyr bxpiphalation epsay tapredlly. efmllls,u nasallpgoupeally, pginaliger wie an
ARl SbY. Tt -:::P?ﬁ%ﬁf@&ﬁ Wk hde@ hér¥in 3RERE @Bluaneous,
conpositions can ornulated in_ a suitable |otion
ofntraveaels aBHIBPHMNgUL-FECHY ingesenpoinattenal jstrieedd or

dinfRRbMRintrAeGdHal an@ 'intﬁ&ﬁxﬁalﬁﬁj@étﬁﬁ 6191lrlfu|si6ﬂ kechni@fet EbeRbe,
carriers,, Suitable carriers include, but are not

| {BFRrBRpsitigns iy §igpiniptersd prallys ifspqriioneay RS d1tessrgpaly. Sterile

pﬁj HGBIE BRHne o canioyitioRSF @ﬁsﬁn‘y@ﬁon wRag¥dous &'0%5
oct | dogecanol , benzg3 ﬁ)lé_{?lohol wat er.. 064
SRR nEesk %‘SR?%“SPW P HTRRES Eﬁ° gty teﬁlb“é%’ﬁi 1n the

ca:mm shitabsdisPasing @r wétﬁﬂg‘agbm aﬂi saspemmg z(gﬂhti’.eﬁxe stenle
SUsS ions in Isgi sterile sa

o RRERR pRER i B e £ e Bt G o B g £84ms

stogiciphensally-aceptahle Jhkucntwr sdivent, foriekdnapld asa sojuti@sigriydat i ve

S DS SR B0 el T Ly v
cBms@r§|soli1@<r1rsanﬂrwtom S¢wamhlam®<§0iunorar1n eﬂqumemrﬂ@ dized eils are
p@énﬁz&ltx%ha%ig‘n B?@c?%s a b0Fed? B@Ju?&ﬁ& n%hl% ru‘n)’ accept abl e

IS I nvention

oSl t
E!lggfﬁu s thier i puIpospaaiy| bland fisedxil gy hewmloapd @pludumwntheuc

CRBRO Dk il S3ridds € FRIVERRAL, %ﬁ‘ch% eRIcHkA%nd gl c%ﬁﬁl{‘deﬁ'v‘aﬁﬁzes are
wel | -known in the art of p armaceutlcal ormul ati on

ahisfqlraﬂythb@ezﬂrwa PEigiegtabless & a5¢ pagial pharmagguticatly-agqeptebly piky

bﬁi&ﬁ ¥4 oltve @R BPEasOF 0if edpREialfuh HRE |p61y9:f}@§1?fatéatvbr¥18§s These oil
ronoters to enhance bioavai | abi |

orp tion
f@l&lﬂ&& B wna 37 80 ennfadt 2 lopsrchein lqahal dilueng P{H&?Heﬁsi‘}tﬁ{:}"h
Oﬁs dtthRrAnahy gemug;ea biSsimil 0 Qieparsiddpentpmef £¢ abﬂmonl;t WR&d in the

ppo%rrngfa &c?nugf pgaarlnla eutic aﬁe ctcgpbtab e &sEQ% Srlmts I1r9c uding emuﬂlons and

suspensions. Other commonly used surfactants, such as Tweens, Spans and other

emulsifying agents or bioavailability enhancers which are commonly used in the
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invention are fornulated for oral adm nistration.
[0067] The anmpunt of the conpounds of the present
i nvention that may be conbined wth the carrier
materials to produce a conposition in a single dosage
formw |l vary depending upon the host treated, the
particul ar node of adm nistration. Preferably, the
conmpositions should be formul ated so that a dosage of
batnnéeture(f flarmack0fcatiy Adcegsativosblid, ligeidgdrtotidagosade foines may also
ered to a patient receiving
t%mssgdftglgth% ?Spo%fggl%u%g% It should al so be
ul9ezH] st Ehni)htammcetmcslb@ccdptable cospogitioanef this @atntion may be orally

;ﬁgdggll?tgr yxfn%ﬁy ?rg.@%’ gpﬁ&ble‘:&ﬁ %{gf&ﬁt ﬁ&&n‘%‘%&t nof'l%ﬂl‘?%&q? ga%ﬁles,
slpblens,faq@ommumnsenmlvggoed Intttha@asg:étabmsrr m:éuugd;pamers
r SO dg* @&ﬂh&l@dﬁ: 1§c§3<se aﬁjd c%h %&m&gcatlﬂgggﬁms SﬁlEﬂS éﬁ’ﬂﬁ%eﬁltum

excreti on, I nati on
ofteardie are plse tyipieglly fpﬂdyé anral ﬁmmstnéorsm\p@rapw f@trm m@l

P@ldehts hilclﬁ&e lgét&%%ﬁ@ dRRIcBSsthlc R 2tvRch a qII s %Béﬂgfongire éqmred for

corrpoun of resent 1 nvention OSI 1 on
Wl uswt@@cta@ efﬁwwomh@ed Waqué%fya\g aeé)mﬁmm@g pgpnish &
CQRPES behthid @wee{t&%@ faJanRendolden iRk 2§ aRa b ddabd. ar

condi tion, i sease, to be treated or prevented,

k9860 oﬁgfmméwa% BbarRacspiisatlsacoetabla Fogpesitiess Rpthjsgavention

aa\BY By Rinsliedded i@ the A% ofMaprRkiieitor FbAL adnfRRebtibh. OThesd B2 be
al so b preseﬁlt in the conFosn tions of this invention.
AREERALEA pY ¥ g the agenfwith p Sty cf‘?fbﬁf’é‘ﬁ‘é"t&qx&lp’gﬂ%‘h‘ités sl room
atefpérarudbld jquiititkddtab fefipOatuteQnd fh@@for@ﬁulﬁﬁﬁt&ﬁ e réctum to

articul ar di sease condi ti.on no a
PRichiodls e Sopb e e BENs er, Bkt 1 Polb By etvecs.
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3%%%&%&61%5 %;\)P{cﬂﬁ{, ﬁ%n&lﬂl ohl,?ﬁ H'Ie%z{rg tt %trea%:geﬁl@ gl%ltu@ Vor gs or or ag
preadilyfagqessitila/ey '_Gp'sdasldsatmmdmquhseasdspathp s the fsklk,rmtlm
c iCs
h o%@%g@% : ,S‘ﬁltﬁzﬁcefa 1%1 gélﬂ-ﬁlluﬂﬁ Homs arrgtg?]ﬁg greggrgd {”o'r EgCI] gﬂhese
virpasor egange, cycl ophospham de, fl uorouracil,

t Rﬁ@i]e C &Bpical b litmn'f&'ttﬁ{ lt)@grqa&tmﬁ qucip:la.@t'yé Med In a rectal

derivatives. [0071] O her exanples of agents the
i FARPOsitery frmyfation,(see 3bAVE) OF indisuitahle eapmafopaulatin TaRieplly-

Wrirddridl lpbteies nvdytako e udetim t ation: treatnments for
0€,;

r's .Di.sease.such as Aricepe and . Excel
VOBOE T RorsSpich! SIS P IEAPRCGL sofentable compositons may be
Lfoaﬁm&émrahum;wommﬁﬁtaeﬁtmg the aétmalcampmnt sRépafden 6X@s6lved
br om)cri‘ﬁtl ne i hexeph

end d .
e St Pt e i Gnicalaan T SRAT Pohe.c@bPumds of s
( B9ntisniinblude bisedrendt fitnéted ©f minerakoilyliquid\perobeuns white petrolatum,
PRI Slreft B RSk PatFophd. B BLE v ine
t wetat | Algrnadvelz dplphanmaceuticedlip aa:sptzl;lqsccmm,smommbmhnulated in

Sg gu?t%ig ohor?é}dc %g{ &%Eﬁéﬂ%%%an({ohg ?lﬂzf lsasH 5 cf%d éfaf? %eﬂeds in one

as cor er ol
szxaxxcbre pipriaveuticady adcenidbbeqirirs @e;tabénmnm Jﬁ@l@dﬂ gt ame@pt
| RHQATRAHLA ! YorRR nlolBARRY PR Sbate 60, A8 Uids wax, cetearyl

alcohol, 2-octyldodecanol, benzyl alcohol and water.
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such as cyclosporin, tacrolinus, rapamycin,
mycophenol ate nofetil, interferons, corticosteroids,
cycl ophopham de, azat hi opri ne, and sul f asal azi ne;
neurotrophic factors such as acetylcholinesterase
inhibitors, MAOinhibitors, interferons,
anti-convul sants, ion channel blockers, riluzole, and
anti - Par ki nsoni an agents; agents for treating
c[wﬁél oVEs oplitbalmigivss s hamateutisally etcapthbhlo clugpositiond@RY be
[ t. ' e n

Pl plta3t Bicrg Sl Btonly P SR S
dqrﬁeabiw, as salhticms indentanic QHtaéanmd:menle whind, eitheywidnerrvdthout a
[ a
e . L
anhamnab@mmm accepigln tampositidnsgnayie orraitated in an merag@qhtas
QL g%ﬁptlng i mrunodefi ci ency di sorders such as gamma

ob [0072] The anount of additional therapeutic
d8ead] pTessparmacenticilly acespigls compnsisions oftﬂhs igventipi/ el dlrpe |
VahriniR&ed WYy @z{l %chJ&%]r ihiai SO cSrhfds éj[iréﬂfeqﬁwoydﬁﬁo
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ttp@fuap@mqﬂdmay@ mth%@t oftphargaeeptient fqrmélawewl mappeRreRagig) ay
t BRitioRR e anpwﬂg Be&wadlcoh&%f 36 UhitdbleABQ B ativs, bhi@rption

presently di'scl ose npositions will range from
am%ta?tﬂsm/snpawib@%aé?bﬂetﬁéluamerh?mn%@ﬁamhv preeaiel in a
ogamgggingbpmsﬁgymgrag&mg that agent as the only

t eu |caII actiye ent 0073 Accordin
alﬁ@{t‘i SSCl A mtherthﬁ@ aﬁwpﬁéheg%%ﬂswansgc’f % hod

Qﬁventlﬁhhirb f&inﬁ@te@ﬂﬁ&a!)idrﬂ;ﬁ_h’trdﬁbmase activity ina
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C@vmpouws ofiouid e fpmm@@dtso ﬂm/fedﬂsagmf bawe@e%lir |lb@mgf1ke bedyn
SP4, gtﬂfda} &QZ lhclll Inﬁ;crgdmml Qér%?ﬂ.to%?auéh@@&ﬁ?g theé'é%oﬂ-lé&gmns

hergin,” inc W t ho é
oi00G81 ¢ r Eshenld ﬂ@rl@omderm@ﬁhat adpesificdpsaat andiieamesidegimemnion

ic@br gatildt 4l &peﬂdhx%(;@ D ariety?d? @ac@r@ Qﬂlzudﬁ? kﬂe\ééhvfcy of the

urine, feces, senen, tears, or other ds_or

eSPEFiEE ecmpopREsTRRIYe. (er7asp, PRNMEIBRG eterakhe s ety e of

kéd&ﬁﬁtaxaﬁ@ﬁ irdtb Bﬁ/exbxﬁmﬁlt Eﬂu@ lc&ﬂhﬁ%bn Sﬁﬂ’tﬂie(jhdgﬁeﬂt?ﬂﬂas h'lczftﬁg a

vari e ose a nown to one of ski

t s g gfﬁ% °f§q“c %aa‘t‘ﬁﬁbg‘ls%%‘é%“g treAtes- Hhe 2MHRt °h7 e

n@imﬂohrm drest ﬁr&cnt i vekxibn i €48 Sérhisitibn will also depend upon the

an@n trans ogl nt ti on. .bi ol ogi cal speci nen storage,
%%F?fﬁ? Bt InLELRPES BP0 76] Anot her aspect of this

i 9069t i anepemﬂingm@m th@paudmt tmﬂltifoﬂ,rortlrsem itantp teeateSbirevented,

i ate

AP eSS0 ich B ol B R ¥ e ¥t

acdnfliting meaytaiso &b prgsesf ih eigt dompositivmel nf this invantoenpeused herbin,

{ DRSSl (SO Bl BB ANALIREEHL LER b e a

accep o conpri'si ng sal
Apztiquihir digedse or cond1t10n are known as "appropriate for the dlseasc, or condition,

being treated".
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anot her enbodi ment, the invention relates to

adm ni stering a conpound of fornula la, or a
pharmaceutically acceptabl e conmposition conprising

sai d compound. Yet another , enbodinent relates to

adm nistering a preferred conmpound of fornula |la, as
described herein supra, or a pharnaceutically
accept abl e conposition conprising said conpound.

[[08707] Psierdrble) ghdnmottaruptdiie hgande d'ttﬁmh-pnbltferamagmﬁ may be

il_nv mﬁ%‘d}ﬂé elagrta?@géfgog%p%méen gri,{ %ﬁflt proyer. %veng?%esﬁg%an%&
dExamples efknoad ﬂhdmwﬁeﬂapeuug agentscdnghate] @i tre| oot livgiod ta;, Ko™,

?%%1%{ le(éutl C g))A%ef 1;ce té\éed%‘?gﬁofy%ﬁa%“?;ep aq%?a@ﬁ’%ﬁ&gecﬁf

dnnmommmnmm aﬂuﬁmmwmdgwmamd conpound. According to

8@6‘; lﬁ: er X nI%Q E)f agg'n@ E?.ltblﬂ:glg of %gﬁ{nh:ﬁt?& rPay also be combined

i stering n nee
t Wigtr iaglede, wcﬂacl»dt ymeatfoedtaamnta donAdgheirfier's Dineast @mqh@d Aricept® and

ol%{gﬁlall[m grea&{nentg %F Fﬁijkﬁsdng Di qg&c s'LbﬁgP‘kl)%&ﬁidBpas H@Jcﬁgqn@r

riaceut! c cep € conposition ‘conprising
srapldroémnqammaole pptmedmgﬂnhd@ trikgxephendie pndamsnigdine ggents

t faletréam{ pﬁlltﬁﬂ: RULHLIRR) Qlcﬁrgst ﬁk@ﬂn{eﬁ&oﬁ [e?tA\{&Qex‘m%d Rebif®),

| esseni e severity of di sease O&

c@tvmqqeomnd nntaxqgameematm@@rfm 48@%11@#?@ alppisre!l gyd Singulair™;

a&k@h@ Fo? tr84tinB ScHifdpBrhifl s bd ABfexs rEAIRA ShiolR) aACEMpRHAD;
he present invention. |[0079 Accordl_g t o anot her

e%daﬂmtory@a@tw@saé ﬁ?qus%ﬂ@ﬁ Plockars &-{ BAqa730i9pg8e.

f QlclophdsHiididtd ard sulfRAISAR; BeinbdlSfoaMaioht dad Qﬁm@no@dlp%&@éiﬁh agents
di' sorder, or condltlon sel ected from é
1y éﬁ@ﬁ‘s

e AL YOlaPRRE R tRE oL AR Wy Spphglele S
décstasteroideasyilbpiphant del hAathidpeine, add sulthiabrins,seaioadmhit factors

TR T RN T —
Séﬂanmbblbdsl&fsi, Aluzaleraod muyRaﬂqxtsemhg/ feenisy agpdiyfor treating _
a? r{agcsu a? {sé Sé: Pu% aBetasbloc% ='rs, A&E mlg.t%ntors CRreticy oﬂﬁe{tés,séaﬁb%m

m Nl Stering ent 1 n need
_t btmmmd)bloekewoaqylcsmns @genadormedmrgjl\leodlsehw spetess gorticosteroids,

\G?cgttyl'ag‘ﬁne Mtﬁr%%ﬁg]aﬁﬁ%?% J% ntb: Qag@nt?fo?&%fﬁood disorders such

esent 1 nvéntlon
r aﬂl cartisgstereids, antideukemio pEenis cand rsmgh fapterss endeagents fopipeating

SIS IGRIREY @ibdrgerd fieh fstgﬁﬂnﬁf johdi. ni stering to a

patient 1 n need thereot nposi tion according, to the
pH9%Ent Thagment eﬁﬁddmowé)élsrzeyewe BHPTRRY B thefgmpgsitions of this

PinRéRioh Q4l1 BeiHbERiAh the bRBuii Bt @610 ﬁoﬁrﬁﬂ B ﬁﬁﬁlﬂﬁtered ina
inventjon rel ates tg treating or Ie senln

s EVPRROPIQR SATREISHE Hhab HergRatiT 3eF (A8 oty Yo Bty he
dmtasmﬂ 61 additionaD tefd &ﬁlc tagﬁt iatﬂeeppres%ntg?mcwsed dbﬁipg.ﬁudnﬁw&ﬂ range
ie eo osi tion accor.di n

i ﬁ@’&ﬁ?ﬁ th7montngBRA DAYt B Lo OERgpine

eﬂfiawgleﬂa@the Ob.b'&hdﬂipeﬁt&ﬁlly dciiveeaplenton rel ates to a rret hod
ti sse severlt of . a di,s ase,

oftoztc Rhe B apeRETboddhent B dEPidnrtiah A aidRE
d ir&ﬂﬂﬁgﬁSIﬁ‘éﬂ dré&/O Jasase sdtieitynintadiialogical banmipld @mposing the step of
| ggnl%a%%ga Smcf:lggigéllc dl lé Iw%?h 2 Eo%gpogfld of this invention, or a composition

comprising said compound. Preferably, the method comprises the step of contacting said
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adm nistering to a patient in need thereof a
conposition according to the present invention.

[ 0083] According to another enbodi nent, the present
invention relates to a nethod for treating or

| essening the severity of transplant rejection,
conprising the step of admnistering to a patient in
need thereof a conposition according to the present

| biviegical @ainpld VIS4 prefefreditbnipotuRt dfaliepraze drbietitkont 3s desveibed herein
nmet hods of this invention that utilize conpositions

t ##8t% do not contain an additional therapeutic agent,

c mnMI S @h¢ famm Adelogic2d mﬁple”sis&ﬁectﬁercﬁie ehdése Lvythout limitation, cell

adnmi ni sterin atien tion
i B ettt S Bl o MR P BB o s
athereds airtdood valive, stire; fedesssemati, adaed, yr dtee Yodyefnidser extracts
vﬁ%n ntlstered to the patient prior to, sequentially
or follow ng adm nistration of the conpositions
of0075ii s Imhimuacmtaf GSKB[o@DGK]ludasB aptivtrin & histogichlsampleéswseiufor a

d ' I
B T
uindlsdsfo@tade rtOhhlmttd‘tesléocd)taanhse@ eng@-rapsplattitionshiplagital e

p e&%ﬁto gg )Anmgb%gga& to be construed as limting

IS 1nvention 1 n nner. -35 The present

| P26l i rnotibraspest @f\xtuel tnverdiey redyies tof methad Brlretinge GSK3 or
d L&f{' Hxéﬁs’te@ﬁkéa& 1ﬂ%auén{‘ Whﬁﬁh%ﬁxo%&rﬁbris&%ﬁﬁﬁ&&[n% td a pdtiet in

for treating or | esseni ng the severit

opeed thﬁr@éaé@ramv@euﬁ@”fecn@rmowﬁéa eqreneuakefdbs resentipyention,
als aeﬁlgxnacaﬁkn%ceq&ta@feecsﬁ sm%mﬁg»dml 'sfid dbBFAEE, According to

Hunti ngton' s |sease ar ki nson’' s di sease,

mraﬂsr sraagispon. &k igfesntion Pites IATBHNIINE @ cpmpeund pf formula Ia, or
F%ﬁﬁéeﬁtmaﬂﬂ&epti&&co%ﬁﬁh& SrPHEAARE) combilnd] Me€another |

Si s chi zophre car di te
hﬁ? 9({? Féates It% @F&‘F’/ Rrg%ﬁeél[ﬁoglpo?gng B}éXw]& IIa, as described
b aéréllﬁ&ﬁﬁa, o @ Pldrinadef@cal i Bccsitstle @mposiln dan@hang $affl dompeund .

PG Ao b SRy BB b T st il

waredtidig an GRKBl ar IQCK Smediatcd)ﬁscmeaﬁ b patisntbwhich methdd Sonrises

g i AP Rl s Ry oY

f lcompound piigemyla Iho my:glmamncetmuhlfywqepahld cvdap,osmon cmlvrgimA said

o S EPA Rl QR oI, 8 Gep il eftring o
5 peientintpesd thérend, drhuppeytially effmveeanmnmfs Prefieteed eompavnd of
S %rﬁﬁiaqg Js rd%ﬂédtﬂ'efégﬁﬂzpr &ya%&‘nﬁﬁeuﬁwllfy la\[:c:eptable composition

comprising said compound.

[0078] According to another embodiment, the invention provides a method for treating
or lessening the severity of a GSK-3-mediated disease or condition in a patient
comprising the step of administering to said patient a composition according to the
present invention.
[0079]  According to another embodiment, the present invention relates to a method for
treating or lessening the severity of a disease, disorder, or condition, selected from
allergy, asthma, diabetes, Alzheimer’s disease, Huntington’s disease, Parkinson’s disease,
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Ring Bis an optionally substituted 5-6 nenbered ring,
having O to 4 heteroatons, independently selected
fromnitrogen, oxygen, or sulfur, wherein said ring
has a first substi.tuent, -N(R )2, in the position

adj acent to the point of attachnment, and is

optionally substituted by up to two additi onal
substituents; Wis selected fromnitrogen or CR~- and X
| AIDSAseiatd d&:hairu,rﬁxﬁyb@gmb lateralidlerosREABIN LA Gellriga disee)e

of W.an s selected fromR or k2;
it aderait Bat R Sp By R - o O R
hl@ﬁa'i‘ﬁmoﬁﬁschﬁi\l(sﬁ)kz orIBalldﬁess ldﬁmsn@em dée;p osedrﬂﬁisxelﬂng‘tb ra(rjn
ragen tiona ut e rou sel ecte
VR B et ke SR B abect P b RrSEalhpiPort
pl@dgd]al ycandisgtourpadierctd embodimyit, the methodeftheygesdat4nvention

refa?’ oatreg{ﬂs%l rl‘c%ﬁ Ipmg%%%gé%?goglsgge%gﬁgrﬁsﬁrg}ﬂe st%goq?ﬂmejnistering

sta m@auemt mmegiethcraof @ comp@itioh agpetdirerto metpbesedn @wvention.ogen

R e R D e S

saventivetlatas m:mhng @Q@Bﬁnmgﬂl;mmntmf asnghrbdngpne@t@e prs

SELFEEE SR TS  f RB TRcBO0  nB0

v@ms@oma@dmgtodh@re&n@nmwldene chain, wherein up to

t essTet RKlemge %&tﬁer@&b&xﬁ‘l@ﬁ thQQJeée‘HﬂﬁlJénﬁon @ﬁﬁés to a method for
i ndependent I y, repl aced -0-, -S-, O -

- {grEngypRsening thyyeryrigrot a m@esg d1sordeg(pg cond1qqm(§912cte from '
- 5l 5ne disea@d Miergies, m%tmd Q!hnfls, UR%QI&N% corffdink &10 step of

eIectedfromLR -hal o, T-N02, T-CN. 2. The net hod
edélawaqewgg tp & Peifeat inged tgataf a FRmpsitign Accowing fo e pressaG | y
smb&{ubﬁut ed O ring selected fromthe group

%ﬂg St IArcl: or Rg%o'%%gttl%lelg adlgng,lrtr Lo Sesent %Der o re}q(tfs to ametho'H for

treating or lessenmg the severity of transplant rejection, compnsing the step of

administering to a patient in need thereof a composition according to the present
invention.

[0084] In an alternate embodiment, the methods of this invention that utilize
compositions that do not contain an additional therapeutic agent, comprise the additional
step of separately administering to said patient an additional thérapeutic agent. When
these additional therapeutic agents are administered separately they may be administered
to the patient prior to, sequentially with or following administration of the compositions
of this invention.

[0085] In order that the invention described herein may be more fully understood, the
following examples are set forth. It should be understood that these examples are for
illustrative purposes only and are not to be construed as limiting this invention in any

manner.
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Nal NNand NN 9 hi k 3. The nethod according to
claim2, wherein Ring Ais an optionally substituted
benzo ring. 4. The method according to claim 3,
wherein said conpound is of formula la or 1b: NHR
NHR N\"~ NNN2 \3 Ror lalb 35b or a

phar maceutically acceptable salt thereof. 5. The

met hodTieguesenti imgention d$cgirnvides anheneaifthe emBdiirents élseloteédbelow and
fromR - R, R3 is selected fromT-CN or
LW%fo1PM§g%V5 gﬁ%é g%d or a Cl.4 aikylidene chain
wherein a nethylene unit of L is optionally replaced
by -CR2-, -C(ONR-, -C(O-, -N(R-, or -0-; Ris

hydr og ”A% fQP&é 86‘%&2&&&%@% steg,irﬁd?fgarﬁééﬁjsescﬁ%o ﬁ} &

from CI- atic erocycl yl " havi ng
1- @HMQ@G@&% #Qma aﬂergmﬁt@@mdlgbetsse IAdaheiabr'f Fh@msqn iFuntapeon s

OXYGGHY, PAkinSH!s dikbase PRSI dssocRled Aermada AR lateral scl.
heteroarylnrlng hgﬁfng 1fﬁm g e?o%tgns .A%%béﬁhéﬁf??m

s elAdl- 4@t Gelyig hiisqas) anultiply gedaappis (Ms)esemmhrenan@rdrom@%e
Cl hyperrbptiy] lef@ ARG MRhMia BrodNs: FARLES! c1:0 ?L’h@ Gef &

claim,1, wherein said di sease is sel e
di WBBRistering g %H"é%eﬁb‘P'ngeddP§?£§é°mE9Pn%e‘hfP ken. a. 7.

The nmet hod accordi ng ai 1, mhereln sai d di sease

is selected from trans h<jec 0 al l ergies,
rheumatoid arthritis pukep 8B The net hod
according to claim7,\whe el‘xsald di'sease i s selected

from transplant rejection or\rheunat0|d arthritis. 9.
The nmet hod according to claim®, further conpri si ng
adn1n|ster|ng an addltlonal I herapeutic agent either

ngl e sage quifel | tpl e dosage form
10ora %mfmﬁeuacagl?' 2 Hta fﬂhéerﬁi&r%? Lck kinase in:

Ring A is an optionally substituted 5-7 membered, partially unsaturated or fully

.-‘

unsaturated ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen or sulfur, and wherein Ring A is optionally fused to an optionally substituted
saturated, partially unsaturated or fully unsaturated 5-8 member ring having 0-3
heteroatoms independently selected from nitrogen, oxygen or sulfur;

Ring B is an optionally substituted 5-6 membered ring having O to 4 heteroatoms,
independently selected from nitrogen, oxygen, or sulfur, wherein said ring has a first
substituent, -N(R"),, in the position adjacent to the point of attachment, and is
optionally substituted by up to two additional substituents;

W is selected from nitrogen or CR* and X is selected from nitrogen or CH, wherein at

least one of W and X is nitrogen;

R! is selected from R or R%;

R is selected from -SOR, -SO,N(R),, -CN, -C(O)R, -COR, or -CON(R);

R is independently selected from hydrogen or an optionally substituted group selected

from Cy. aliphatic, a 3-6 membered saturated, partially unsaturated, or aryl ring

having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or:
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(a) a patient; or (b) a biological sanple; which

nmet hod conprises admnistering to said patient, or
contacting said biological sanple with, a conpound of
formula I: - 35c N A R3 or a pharmaceutically
acceptable salt thereof, wherein: Ring Ais an
optionally substituted 5-7 nenbered, partially
unsaturated or fully wunsaturated ring having 0-3

het er otV FeErQuRE &pBA SRspr tHijosse hus takerdiogathemmith themdfengen bound
OXygen O thsbo ftdHform @R ﬁ‘lﬁﬁgc?éd'}xeﬂo 1i6%d kﬁte%%}ﬁll gﬂ?hwfno 1-4

fused to an optionally substitute saturate
partially %@é"c"%ﬁr‘%‘f"é@dﬁ“ms@lﬂ?tﬁ fiwsitrogent @8 & slfwber

r| R@mhagdtéagr&rﬁcmuegoat ons independently sel ected
Bis an

ogen, oxygen or sul fur )
A T et S Er Ao R SRR ng O to 4
h eLeEr Dedlaatshond bNOE e 8dnk ¥hasE hWaskBtp td @J@rﬁﬁtﬁ}‘iéﬁg @hlits of L are

oxygen,.. or. sul rei idring has a fir

U et PRy A0 g SEn iy egliad b0 1o RBEI BROFINR-,
poi nt -QI(OMR-aHORHCO.a IRCS,-, -CROINRAASOINFS Ubssd, Ubed by
up toyk rﬁgdltdlonal substituents; Wis selected from
nltrogen %% and X is sel ected fromnitrogen or

CHR' mhelpmdrfroatL-Rl dabt TR, DLCNW and X is nitrogen; R

is selected fron1R or R2; R2 is selected from-S02R
-SOZNﬁZj CN, -C(OR -C02R or -CON(R2; Ris

i ndepe é‘?hFWthQé heserding t6 laim hydiereigRingok isaan opyidriabiynadbbtituted
SURSE delddfe® Bofl HRUPo S REHRY pf the RbGiks Gadtlal %@;ﬂ& a 3-6

menbered saturated, partially unsatura & yl.

ri ng~_hayin het [0 to i ndepandebt | y. sel cted
fr@r ?o en, oxy en, orN§/I ?,// tW§ R yfoups on
t he e nkyr oge ak t aef herj wilth the

ns bou 0

ni t roge Nd go e
heterocycll% or heteroaryl rlgg having 1-4
het'er oat ons ndepend%ntly sel ect ed ?ron1n|t§ogen

oxy E&ﬂiﬁf&; 3_N s;lect:. fgom T-CN or
TIIS valenge b r aff opti na y substituted
ClN INQ i n L EgbZﬂ;ale Qe ond or a Cl. 4
e'n oy t o8 '

al kyl'l dehe n -thﬁlene units of
L are opt| aIIy, and |ndependently, g pl aced by -0-,
-S-& L NR-, RC(O) L NRC( O) NRk- | OC(ONR-, -C(O)-

- Coz- - NRCOZ- - ( O) NR-, - SOZNR- -NRS02-, or -

3. The method according to claim 2, wherein Ring A is an optionally substituted
benzo ring.

4. The method according to claim 3, wherein said compound is of formula Ia or

NHR' NHR'
. y y
N/ N\
(I @EN@
\s
Ia Ib
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NRSO2NR-; and R 4 is selected fromL-R -halo, T-NO2,
T-CN. - 35d 11. A conmpound of formula la or 1b: NHR
NHR® N NN NN ~-NR3 p3lalb or a
pharmaceutically acceptable salt thereof, wherein:
Ring Ais an optionally substituted 5-7 nenbered,
partiall y unsaturated or fully unsaturated ring

havi ng, 0-3 heteroatorns independently selected from
ni ©F bg@macet@wyﬂ@ewcmabbuw teceofand wherein Ring A is
optionally fused to an optionally substituted
saturated, partially unsaturated or fully unsaturated
5-8 menbekhermathyd neopiding tocim hetlereiat or NS | ndependent | y
selpeetBlodld P8R R & gen or sulfur; RL is

sel gct ed fro(rrﬁIR Srd;ﬂe& %%gﬂl s selected from SO02R,

- SER(Rpeted framnT- Chtercgﬁ, -C02R, or -CON(R2: Ris

i ndﬂpsaad&ﬁ& bohdoeh ec! spyhagmhm %agm s ahl a&m@' gtyo ally
substi t ut sel ected from C ﬂf ﬁ 5
rrenbé?@%feigff g}c&t OB tFENM, YN@ors o Grat ed or ar yI

ri Rgs hjvasben gr - oﬂm&ﬁﬂﬁﬁ&éﬁt@t@@ obslenand %;nl iﬁéh%&é 8¢

from mtrogtl?1 ngﬁ or _sulfur, or: S on
the SHPe ?‘8@% %‘&gdk%ﬁtﬁfeﬁgﬁweﬁeﬂﬁﬁl@hﬂxw clagl frpm giiivgen,
boun d)xygdnan‘eﬁlﬁxrlpheffw, fofh 8-63neMmb¥RIANEleREryN B LHa0mY G L4 HéteEHatoms

het er. 1-4 heteroat oms ihdependently
sel eczligca:aé'([]fdentf e?tgdoééoé%mt%ﬁg@‘ﬁge”oi’r e R3 s
sellést €ds findidenecib.or L-R, T is a val ence bond or an
optionally substituted Cl1-6 al kylidene chain; and L is
a val ence bond or a Cl-4al kyl i dene chain, V\herel n up
to two frefheyethed acpaiding toflaim hrvdlerwpdaubdmhdeys seRttdd from

| ndRpaadRRhditers &R Ls@co(?gchl?%ta Qaia. =S, ~NR, -NR(O)-
“NRC(O NR-,  -O(O NR-, %) -C02-, -NRQ)Z-,

-C(O NR-, -SO02NR-, -NRS02-, or -NRSOZNR— provi ded

t hat sar. drh@@;mu B&toid&c% Blﬁﬁni W@Ere%d%seﬁé% SleB¥Pfrom

sistin
F t(’:%f) nﬁ’élFFﬂ?F Fheumaioid aridrits. @rlevkenia y| | - f ur azan- 3

-yI am ne (1-1);
4- (1 - 2- | H yl)-f - 3-vyl
i n(e (1- gpl'he n}é{%d accord?nevr%g gllmrrrxl'?a etem saxd 1seaslérisas€ﬁ2ted frgmam
4- F@Smmbcnbblonathdﬂﬂmls: 2-yl)-furazan- 3-yl am ne
(1 3);

4-11-(2- QWoro-6-fl uor o- benzyl)-lH—benzmmdazoI 2-yl1-
fLirazah @echmﬂ aecoyding49 claim 1, further comprising administering an

additional therapeutic agent either as a single dosage form or as a multple dosage form.

10. A method of inhibiting GSK-3 or Lck kinase in:
(a) a patient; or
(b) a biological sample;
which method comprises administering to said patient, or contacting said biological

sample with, a compound of formula I:
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[ 2- (4- Ami no-furazan-3-yl)-benzoi m dazol -1-yl]-acetic
acid (1-5); 35e
2-[2-(4- Am no-furazan-3-yl)-benzoin-1idazol -1-yl]-acet
am de (1-6);
4- (1 -Propyl -1 H benzoi rai dazol - 2-yl ) -furazan- 3-yl andne
(1-7);
4-11-(2,6-Di chl oro-benzyl)-1H benzoi m dazol -2-yl]-fura
zan- 3-yl am ne (1-8);
4-(1-Alyl-IH benzoi
(1- 9);
4-11-(4- Met hyl - benzyl ) benXoi ni i dazol - 2-yi]-furazan

-3-ylam ne (1-10); \
4-(1-1sopropyl -l H benzoi m dazol™ 2-y| )-furazan-3-ylam n
e (1-11); I
4- [Okaﬁh%rﬂweﬁwmiﬁd@dh\le SalteBRBE Ynlefiazol - 2-yI ] - furazan-

]I-Z i) - azan- 3-yl am ne

3-
[ 2%%%@ S?B“‘?na weekptitaged 3- memhered. maitidiy wisattsatph pr falipt on
itril an.(aﬂ.lraiéﬁ)rmg havmg 0-3 heteroatoms independently selected fxioméutrqg‘en

4-11 - gIH-Tet ol - | met hyl ) -1 H'benzoi m dazo
ur az aSx¥Eer P S artdlw yRfn Ring A'is optionally fused toanophonally substituted

gak I - éézurdte@padmlamy abaziel br fulth Bepwekdd S 8azaber fny hdvids WA
' %é@ﬁgng ﬁﬁc}’g ndekralg%%ﬂcsed fPPRUFLESR (K ESS OF Sy | | - f ur a

4-11 -

za Isanopiéonglly suBdtituted 5-6 membered ring having 0 to 4 heteroatoms,

24[ 2 %ﬁ%@ FAAt AR ol RO Rl Aol Bres
4- (1 H8 219 |m. the gds#xoﬁ adjaczatrte &e}pbﬁtﬂbf(h&adh&reﬂt&nd is
[ZGoﬁm bsfketfé%% | -1-ylI]-N-(3, 4

- dif ] u%? yll}gn;/ﬁ )t ac e 8) ad&?ﬁ 5]@“%”9
P‘glsfﬂe frqmy Bittpgan 05 §R ¥ is spleqtedoiror didcegan-ot CH| windréiy bt

b e neaetuint bf Weand XZ@)ntro

n-3.v1)-b dazol - 1-yI - N- ( 2-
L R g at e R aar VL) peerel T oy Y

4 Rf m(s&e@tdﬂmn mgwsp;m(lﬁjpm QE0)8aa® R 261 EbNTRYL,azan- 3
o R plEEadet i Sletsp rompveroqnyor o mpismlcmtbsiuet apgup somss

r oni tfion @i-s(alipt28y,;a 3-Glmérhberddtshtyitated, pamally unsaturated, or aryl ring

%H[ b%?m&mfﬂ%‘%l“ pls tobichi i 331%‘%‘9/ thF?%fé’f&VgciLlef%“

(2- f | ud8 FpFiespy lon Itg@@p%mir@n @e-tal@f yqgether with the nitrogen bound
?1( EZ;\/E‘t hikreloltt RERZA. TdAGOla l‘%te}((lcl'cl[cuorr A48 roar31 rYng%avmg 1-4
2- [ 2- ( 4- ARAMSTOAPT indeppndsntly splepfet fromnmitiogen okygen, pt julf: bi p
heRﬂlis se’ﬂecyéd-ﬁ?cQETQJN ME-R( 1- 63)

no-f urazan- -benzoi m dazol -1-yl]-N-(2,6

r?e"t %ﬂ"ep‘??élﬁ gF §n OP&eeaﬂla mbargu{ei Cp43lkylidene chain;

2 {Bibt-a(\rbleﬁm band of MCﬁZﬂl@h&rM loderi R VMR RETAB 404 mdthyibde i ST are
u

[ 2- ‘?ﬂiw%%? h%wf”&?r%%%‘é%%ﬁ replgcef BF 781 nS o dBroNREA(Q)-| NRYQNR-,
uor-GaBRA )C(@(E-SIG!JH eRCDOz-, BBPINR-, -SO,NR-, -NRSO -, Or —

[ 2- I(Iﬁséﬂ}{ farazan-3-yl)-benzoirrii dazol - yI ]-N-(
&

2-
|

t-
2-
fl
2-
2-f) uor o- -acetam de (I-
is selected from L—R -halo, T-NO,, T-CN.
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70); - 35f

2- (1H Benzoi m dazol - 2-yl ) -4-chl oro- phenyl am ne (1-71);
N-[ 4-(1- Ethyl - 1H benzoi m dazol - 2-yl)-furazan-3-yl]-2,2
,2-trifluoro-acetamde (1-72);

N-[ 2- (1H Benzoi m dazol - 2-yl ) - phenyl ] - acet am de (1-73);
N-[ 2- (I H Benzoi m dazol - 2-y1) - phenyl ] - pr opi onam de
(1-74);

N- [ 2- ( 1H Beompiuni dbfoohul@kadr Ib:phenyl ] - i sobut yr ar ni de
(1 75) and NHR1

benzoi m dazol F[‘Jr azan- 3-y

to

-2-yl)-
cor

N-[4-(1- C,yanomethyl -
| ]-acetam o . =~ he conmpa
clai m 11, i 5| sel ected 4 fom\
-C(OR; R3 s NecteNﬁoomTCI\l LI
val ence bond or d% -4 al kyl i dene chai i, wherein a
net hyl ene unit of 'L is optionally repl Sced by - CO2-
“(ONR-, -C(OJa _N(R-, or -0-: R islhydrogen or an
Opéﬂ a%&ln]aycuﬁé@l%tabéeb‘@aﬁg sa@trtﬁ’éil&)f Sﬁ{eﬁ‘é’ﬂ ed fromCl-4

mher ed het erocycl'yl havin

RALHp VTR A A SR e A
oxy Jedhsatittted t:ihé kHvingOFBBeroat s idd er@exm%rrﬁgl@ét@cﬂfrom nitrogen,

het er oa -4 et eroa i nde ndentl
sel ec‘fxgéex‘fof Sﬁl???ﬁ’b‘é‘% o % S‘F‘UP 2n “ﬁﬂyl Sgb%‘md
CJl 4 atukayédl, prenalychainiatedld. fullPhﬁsdh&b]t’B&)S%dna&fb@ﬁﬁx%IZ trsgmg 03
cl ai m.J . or

oL o Rt ST Eatiomel ssbSeorh fihhen ?vggfu%fgwﬁtrm o
ClR4JSa¢l¢qﬁdaftqncRgrB p; R3 is selected from hydr ogen

B e e R e I s AR D
cyBIlsoipiiQPp%ﬁiP SelpFted fromTHpTRERNONRD) @uon@m@m(l@@ﬂ)g@up selected

gte 2)2/ Ifromo : QM\HB (ﬁh’érﬂﬂereld quru%ﬁ% ‘bgftiaﬁfr‘ aﬁslla}t}éra%db&tﬂl whed
o b RO e oD AP SpmAgeTH, oxygen, o sl o

i ndepenge Rtéréﬁpaﬁﬁjth@ BdoheHiRd el ard WdReR {olzsth@Ghithhd rhu%%zemd
-CF3,_ nitro, t-butyl, nget hoxy

br ono, % # ; i
hydr oxy, 60 fogp 2 3-Tapemiergd hetgrocsilis of hiiseaiHding having 1-4
accordin ghetaaoan:d,zas ifichdndemtiaeieited Séth dind@E) Oxipeh, bSsulfur,
selLe oLl ow ng Table | conpounds: - 35g
k 1sse§iterdu1%: ure L’# Structure H2N H2N

T is a valence bond or an optionally substituted Cy.¢ alkylidene chain; and

L is a valence bond or a Cy4 alkylidene chain, wherein up to two methylene units of L are
optionally, and independently, replaced by —O-, -S-, -NR-, -NRC(O)-, -NRC(O)NR-,
-OC(O)NR-, -C(0)-, -CO4-, -NRCO;-, -C(O)NR-, -SO;NR-, -NRSO;-, or
-NRSO,NR-;

provided that said compound is other than one of the group consisting of:

4-[1-(4-Chloro-benzyl)-1H-benzoimidazol-2-yl}-furazan-3-ylamine (I-1);
4-(1-Prop-2-ynyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-2);
4-(5-Methyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-3);
4-[1-(2-Chloro-6-fluoro-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I-4);
[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-acetic acid (I-5);
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NN NNOu Ncl NHN HNN 2NHu 3 0&NN N
NOH F2NH2N rr~p- TN-N1 6 "~I, T NO -"NNO O
NH HZNNHNIrNN8 7 O-NN NVcd, cl HZN H2N
N> 1-4 N N9\~~"N10 -u , I ONN NNO 35nh No. I-
Structure No. |- Structure HZ2N

2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl}-acetamide (I-6);
4~(1-Propyl-1H-benzoimidazol-2-y!)-furazan-3-ylamine (I-7);
4-[1-(2,6-Dichloro-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I-8);
4-(1-Allyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-9);
4-[1-(4-Methyl-benzyl)- 1 H-benzoimidazol-2-y!]-furazan-3-ylamine (I-10);
4-(1-Isopropyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-11);
4-[1-(2-Methyl-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I-12);
[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl}-acetonitrile (I-13);
4-[1-(1H-Tetrazol-5-ylmethyl)-1H-benzoimidazol-2-yl}-furazan-3-ylamine (I-14);
4-[1-(2,4-Dichlorobenzyl)-1H-benzoimidazol-2-yl}-furazan-3-ylamine (I-15);
4-[1-(3,4-Dichloro-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (I-16);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N-(3,4-dimethoxy-phenyl)-
acetamide (I-17);
4-(1H-Benzoimidazol-2-yl)-furazan-3~ylamine (I-18);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N~(3,4-difluoro-phenyl)-acetamide
1-19);
2-[2—(4—Amino—furazan—3-yl)-benzoil_;nidazol-l-ylmethyl]-bcnzonitrile 1-20);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N-(2-trifluoromethyl-phenyl)-
-acetamide d-21),
4-[1-(3-Bromo-benzyl)-1H-benzoimidazol-2-yl]-furazan-3-ylamine (1-22);
4-[2-(4-Amino-furazan-3-yl)-benzoimid azol-1-yll-butyronitrile (I-23);
4-(1-Ethyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-55);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-y1}-N-(2-fluoro-phenyl)-acetamide (I-
61);
4-(1-Methyl-1H-benzoimidazol-2-yl)-furazan-3-ylamine (I-62);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N-biphenyl-2-yl-acetamide (I-63);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N-(2,6-dimethyl-phenyl)-
acetamide (I-64),
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-y1]-N-tert-butyl-acetamide (I-63);
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-y1]-N-(3-fluoro-phenyl)-acetamide (I-
66),
2-[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl]-N-(2-fluoro-phenyl)-acetamide (I-
70);
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2-(1H-Benzoimidazol-2-yl)-4-chloro-phenylamine (I-71);
N-[4-(1-Ethyl-1H-benzoimidazol-2-yl)-furazan-3-yl]-2,2,2-trifluoro-acetamide (I-72);
N-[2-(1H-Benzoimidazol-2-yl)-phenyl]-acetamide (I-73);
N-[2-(1H-Benzoimidazol-2-yl)-phenyl]-propionamide (I-74);
N-[2-(1H-Benzoimidazol-2-yl)-phenyl]-isobutyramide (I-75); and
N-[4-(1-Cyanomethyl-1H-benzoimidazol-2-yl)-furazan-3-yl]-acetamide (I-76).

| 12. The compound according to claim 11, wherein:

R'is selected from R, -SO4R, or -C(O)R,;

R’ is selected from T-CN or L-R;

L is a valence bond or a Cy alkylidene chain wherein a methylene unit of L is optionally
replaced by -CO;-, -C(O)NR-, -C(0)-, -N(R)-, or -O-;

R is hydrogen or an optionally substituted group selected from C, 4 aliphatic, 3-6
membered heterocyclyl having 1-2 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, phenyl, or a 5-6 membered heteroaryl ring having 1-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; and

T is a C;.4 alkylidene chain.

13. The compound according to claim 12, wherein:
R' is selected from R, -SO4R, or -C(O)R;
R is hydrogen or an optionally substituted C;.4 aliphatic group;
R? is selected from hydrogen, -CH,CN, -CH;C(O)NH,, -CH,CO,H, propyl, -
CH,CH>=CHo, isopropyl, -(CH3)3CN, -CH,OEt, -CH,CF3, isobutyl, cyclopropylmethyl,
-CH2CH;N(Me),, -CH,CH(OET),, ethyl, -CH,C(O)NHr-butyl, or an optionally substituted
benzy! or -CH,C(O)NHphenyl group; and
any substitutable carbon on the benzo ring is independently and optionally substituted
with chloro, bromo, methyl, -CFs, nitro, #-butyl, methoxy, -CO,Me, hydroxy, amino, or
-OCH,CN.

14. The compound according to claim 11, wherein said compound is selected

from the following Table 1 compounds:
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15. A conposition conprising an effective anount of a

compound

according to

claim 11,

pharmaceutically acceptable carrier.

conposition according to claim15,

an additional therapeutic agent.

and a

16. The
further conprising
17. A method for

treating or lessening the severity of a disease,

di oNoder, |or cafiglickien sel € froma gica
di gorder, jal |l ergy, asthnma, c?gbgtec, Alzﬁgﬁgg?g -
35y di sease, Huntrngton S dlSease, |[Parkrisomrs

di gease, Al ODS-associated dgnmentia, amyotrophic

| atleral sc¢lero N( E Lou |Gehri g'|s di sease)pn

muliti pl e scler@%ﬁ sghi zophreni a d|¢$yocyt
hypertrophy, repe fu%’f’onfl sghen- ~i g, st \ Qr|
bal{dn conprihng the stlep of adm ni rlﬁéjto a
pat|i e i need reof a canpdY tijon acco ding to
cl ai m15. |18. The|net hod acgording|to claim 17,
wherein said disedse. is seliected ffrom a eur ol ogi c4
di gorder. |19. The nethod according|to clai m17,
wherein said disease is strgke. 20, The mnethod

A

acgordingito clain117, wherei n said disease is
selfected—from—transptant—rejectt+on; u!:e'fg'ﬂc
r heumat oi d arthr|t|sﬁNor | eukem a.

acgording|to eregin saic
sellected firom ant rejectiorn
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i nstrunent.

usi ng the sane instrunent.
using a ~&cronmass ZQ i nstrunent wi th atnospheric
pressure

performed on a Phenonenex.

chem cal

i oni sati on.

13 C NVWR spectra were recorded at

| 0OVHz

LOVS data were obtai ned

HPLC anal ysis were
CIB(2) Luna

col um (30 x

4.6 mm) nmaintai ned at 40"C. Sanpl es were prepared as

A} %4

D

1A"J

soltions in acetonitrile with amroximate
conorNL-r afi on ofgyhfghdl. Eack,sgmple of &%
i njjected into the system The conpaund mas € ?ed
usiing the[tolTow ng gradreny at a [T ow Ialc of—2
mUrin: 0 mn, 80% H20R20%veCN, 2.5 nin, 0%
H2(- 100%veCN, WW% H2( ?- 100%Ve e ]\1 The
el yant m xture M oetiyrned to
condi jj.ons and the ‘tol um I e-equi |br. e
m nut &> EEtectiqa§éts via a|diefle array d ctor, t he
chiomat ograns for 214 and 254 being extrdcted. In al
cases thelelution ftne was |identital forM,he two
wavel engt hs. [0088] All reagents were obtained
co rcially and used directly. T was dried over
4, knotecutar—st+eves—{H-sher—Seieniific).— Col umm
chromat ography enpldyed Silica GCe| 60 (Fluka). TLC
anal ysi s t using pretcoated plastiQT
sheets Po ygrizzg;r \GHIV254 (Macher ey- Nagel ) . =Schem
1. |CGeneral pro Nor the prepafation of
2- | (42am po) - 1, 2,?loxad|azo - 3% | i m daz
derivatives NH HofN NH2 MOO _N | ~N L N alNH
H2N H 1-18 1,2-DMamine (2.7 mmol) | wag~s¢déd fo a
solution pof the dm date (4-an1no-furazaﬁ13PF°
carboximgdic acid nethyl ester) (T, Ichik-awa, T.Kato
T. Takeni shi; J.Heterocycl. Chem, | 1965, 2, 253- 255
V. G Andri gnov, AN n&erneev chem lEIULyLL €onpd:
1994, 30, 08<6 Tsel | nskii,|S. F. MeLyni kova, S
V. Pi r ogov Hﬁ{i:fj%ﬁﬁi; kii,| Russ. J| 91§L§n_ 1999
35| 296- 300) i n| met hanpl . d aci al
acatH% d (4 - 36 mas [ hen addﬂZ:E;qt 5/ sol ut
ang t#2 reaction Woxture heat dd%at| 65-70{ C {an oi
bat h ¢)
N
. HN o
N
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131 N " 132 ©:N \.\J
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tenperature) for 18 hours. The products crystallized
fromthe m xture and were separated by filtration,
washed with Et20 or Et2Q petrol eum ether (40-60"'C) and
dried. The yields are given in Table 2, bel ow.
2-[(4-Am no) -1, 2, 5-oxadi azol - 3-yl ] benzi m dazol e
(1-18): | sol ated as a pale yellow solid. LOMs: 202

( "'I), retenton—+tre—1-46 mn RH(D'VBC» 6.79
(2111013 NH2) ,  Btdkt@H, m NH), | 7. 53 (Shlfard AT H,
(1 1d _ArH and 13.65 (1H, s, |NH).

2[(4Am10) 1, 2, 5- gygadi azol - 5- yI'T15-Tet Noxy

benzi m da7ol e (1- 4 | solafed as a bro solid.
LM 232 3 Tntlontlms 8H
(DIVSQ)3:33 6.%)(2 N) , /8. 87
(111, d, A? and (A Qe

Ar ). Ths N-H SI gnal vids n)t obser ved.

2-[(4- ArWo)-1, 2, 5-oxadi azol-3-yl]t4-nitro
benzi m dazol e (1 48): lsol ated as an orange solid.
LOMS: 247] (Mt+l), retentronjtine: L 1T
6.70 (2H, 5, NH2), 7.41 (IH m ArH), 8.09 g/ZH; m

ArH) and (I'H, bs, NH)

2-1(4-Ani % 5- oxad‘;uaz | -3-yl]-4-hydr

benzi m'da ebnd 1-5P was pregared as
descri bed| above, t obt ai ned after eyapor ati pn
of | t H85so| vent s Nat & as 136ye ol j ¢ LC/I\/S
218 (M +l)), retentlonli\[vrre 1.03 @ . B8
(1H, m Hy, 7.18-7.41 (4H t+bs, ) 11 09
(IH bs, |OH) and 13.78 (110, bs, NH) Ta%; 2: " Yiel s
for selected conpounds IR MN ZR N 3R N NfO 4R SR #
enfry -'R2 R3R4 R5RYiejd (% |1-18 a HHHHH 76
1-44 b HIOM HHH 72 -37 # entryl]'R2 R3R 4 R 5R
Yield 1-48LI\U4FHHHH5Jﬁ 2—e—OHH-H-H H 95
1-38 e HHHHSgp-CH 40c [1-3

g

N H

HHHH>MN 90
CH, 1-33 9 H HRH "T 70 “{ ~

137 @ir?_@s 138 NS/\ S
5/

15. A composition comprising an effective amount of a compound according to
claim 11, and a pharmaceutically acceptable carrier.

16. The composition according to claim 15, further comprising an additional
therapeutic agent.

17. A method for treating or lessening the severity of a disease, disorder, or

condition selected from a neurological disorder, allergy, asthma, diabetes, Alzheimer's
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1-37 hHHHHCF3CH2 is 1-54 i HHHH-r CH 95
1-50 HHHHPh 73 NC, 1-51 Kk HHHHYV 170 1-56 1
NO2 HH H NCCH2 14 147 MH Ove H H NCC H2 95" HH
Oe H1-86 n HO® HHCN 95" HHOW H'Y 1-58 0
NCCH20 H H H NCCH2 28" H H H NCCH20 ' The product was
i solated as a 1.5:1 mixture of the 5-nmethoxy and

6- ves.. h The product was isol ated as
o DRl dotRR: Pariloohis B eocitied domonts,

7 C RYRSRRS beyal sclenosiv ANV GSu GcbrTé"@dl@JaﬁxB; Lfﬁﬁltlﬁﬂ@&lﬁrosxs MS),

i sok ure. H.
or occgldzﬁlsg&f?ao? ?%&?@Prge ha/Per{r?p&ﬁ rggfer s1on/13chezma stroke, or baldness,

1- af%‘iﬂ‘m}}e fhe4ten of F@)mlit,eli’ng% a patient in need thereof a composition accordine
oxagbicazplis.3-yl ] benzi m dazol e derivatives H2ZN HZN N H °

3 R NaH (0.22 mmol, 60%in mneral oil) was added in

portions at roomterrperature to a stirred solution of

ben2| M dezZohe e [ azol e) (0.

6 Q5 PSRN Wi 1ol oot fiogedem o

’Eo:lorg}cé]odl%ﬁ q‘oomterrper at ure for 45m nutes. To

thls m xture the al kyl ati ng agent (0.44-0.66 nmol) was

added dr pﬁl nd the m xture was then warned to

60- 650C (ot 1¢ BHEH aceatiias igclpim .7, arrait saidrdigase 0v stake.

addi tional 3h (when chloroacetonitrile was used as

the al ky i n en or 18h (when other al kyl ati ng

agent s 63@‘ l’qetg‘% ‘j"’ P B thersin saiddiserse ismalscted from

al | Topkpiant wjectwl, alladgiesOMBUHAT B idtd! & log@ihyt €d Wi th

Et 20 (3040 nmQ and washed with water (3x5 nQ The

ethereal |ayer was dried (MyS04), the sol vent

evapor a? bdhsruodnenub agtophins S iteRhald MelsE 8/ ed from

PUtdahdpRet Bjebdlal or i WmE: ? Lshall i zation or by f

chromat ography to a product. The ylelds are
given in Table 3. The fO||0MAng al kyl ati ng agents (4)
were used to prepare the present conpounds:

==
(Den
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NCCL 'rBr NC,,,Cc'" ,.Br (~~C CFS -~i (a) (b) (O
(d) (e) M(9) | |

| - Cycl opr opyl net hyl - 2-[ (4-am no) - 1, 2, 5- oxadi azol - 3-yl |
benzi m dazole (1-32): Isolated as a colorless solid.
LCAB: 256 (M +l), retention tine: 2.14 mn. 8H (DVSO):
0.39 (4H m CH2CH2),1.28 (IH m CH), 4.51 (2H, d,
NCH2),6.98 (2H, s, NH2),7.28 (1H t, ArH), 7.37 ~M
t, ArH) and 7.78 (d 2H, EXMMPLES

JAORBT v L ARoR Y e rederdt s Az e AT HPE b o é' !

Litdbinert 5 & O(NWIR Bpectra wbmmdzcmdad bti LOQMEH2 uﬂdg tlma mmeﬁw

e e A byt By e

7ch&ﬂxcﬂ2dnhsatlon /HRH)C analysis were performed on a Phenomenex Cig) Luna

“pdadr e Dpat i 6Tl in] R plogedailigEe 2

samemmmld_@%appms(twomnmt@naﬁﬂmg/mlt Frvsh sompbof Sl

(; Djvﬁ%mté) ezsyitﬁxglz Sl’lf %pmjz&%eﬁﬁe% us%)g E‘le.f@lom grad1ent at a flow

Anadel)onmL/mm

1- (13- Met hy, [ 0)-1, 2, 5-oxadi azol - 3-yl ] be
nzi m dazol Jé}"?l%%%ﬂzo Zb%ﬁt@e\g as a colorless solid.

LC/ MS:  2722.5 Win; 0%, HaOe109Me§INt i me: 2.41 min. 8H

DVMSO) : O. 1. 69 3H, CHCH2
EL 70 )(2H %%% %0%3%\4%) s, ( 7. Ir3“4 (111, )t,
AI0P§7] 7 TheelganHmixture whs thyn retnnrpe to( thq—ptafanc omnfifionsrgd the ggjumn

(fy_elaul brata‘awr 1 minute. Detectmn was via a diode array detector, the
ano) lIl (4-amno)-1, 2, 5- gxadl azol - 3-yl | be

opy
n?hf?ﬁl@%ﬁ%ﬂl oy 2[145‘!‘)‘ 25 i Axiegteda In il qagss Hiejclidion e yes
ng@calgg‘&hé%ﬂﬂ)veleﬁ sent| on t| me: 1. 28 mn. 8H (DVBO) :

S[oomzi ?A?l-,tea\gent? ich opt ég! a(@ Hsed Lre tlx.r gj\/&g\'ﬁg%ﬂ

7oWRB84 A Zidlecillur sh¥vED (Fisher Sc1ent1ﬁc) Column chromatography employed Silica

| - hyl -2-[ (4-am nQ)-1, 2.5- oxadi -nit
GBI AL oo B A e Sl s b Byt
L IVR3/0M, 54 ((dicheey-Najgder ved, retention time: 1.63 min.
8H (DVBO) : 5.88 (2H, s, NCCH2), 6.92 (2H, s, NH2),
7.63 (1H, t, ArH), 8.18 (1H, d, ArH) and 8.32 (1H, d,
ASﬁ_nL I: General procedure for the preparation of 2-[(4-amino)-1,2,5-oxadiazol-3-yl]
(4-amno). 1, 2, 5. oxadi azol -3-yl]-5/6-m
oxy eltﬁ??’(llrlﬁaé‘ééfol e (1-47): Isol ated as a pal e brown
SO|Id LOVS: 271{{M +l), retention time: #65 min. SH
(DVRO ;N8. 84 [, 3Hy 2 :
( H 2.x s, Yy
X 12, isoner ),
7.16 UH™m ArH*isoner B), 7.39 (1H 4, ArH, isomer
B), 7.58 (1H, d, ArH, isomer A) 7. 74 (18 d, ArH,
I soner A) and782(IH d, ArH % ?g\g
112 Dinming (3.5 FReByYas added i aeiutioy ot ezavsldasz foaipesfuragan;p .
SkbpdiBhianatidam Btk Bkawa, T.Kato, T.Takenishi; J. Heterocycl. Chem.,
1965, 2, 253-255. V.G.Andrianov, A.V.Eremeev, Chem.Heterocycl.Compd., 1994, 30,
608-611. L.V.Tselinskii, S.F.Mel’nikova, S.V.Pirogov, A.V .Sergievskii, Russ.J.Org.

Chem. 1999, 35, 296-300) (2.7 mmol) in methanol (8 mL). Glacial acetic acid (4 mL)
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(1-86): Isolated as a yellow solid. LOVS: 288 (Mt+l),
retention tinme: 2.19 mn. 8H (DVBO: 0.91 (2 x 6H m
CH3CHCH3, isomers A+B), 2.22 (2 x 1H, m CHCH,

i sonmers A+B), 3.86 (2 x 3H, 2 x s, Owe, isonmers A+B),
4.49 (2 x 211, m CH2, isoners A+B), 6.96-7.09 (2 x
3H, m N112 + ArH, isomers A+B), 7.31 (2 x 111, m
ArH, isoners A+B) and 7.73 (2 x,IH, m ArH, isoners
'%Bihen added to tlus solutlon and the reaction mixture heated at 65-70°C (an oil bath

V%a ! 0 B‘xlié thIﬁ [z% 8}3 gl'ysiaﬁl‘z%%lf Ig %ﬁ)g?re gncy Yere séerated

mlm@uoﬁ,@&asm witOEBO a%orﬂwfcﬂem ethext(¢0v60°Charidi dnied. T:Ihe@&lds

mn. 8H 5},5[}/5%))0 5.36 (2 x 2H, 2 x s, NCH2, isoners
Axegiivendn &o ‘ﬁH 2 x s, OCH2, isomers A+B), 6.88
(2 x 2H, 2 x s, i soners A+B), 6.99 (1H, d, ArH,

APy g9y s e

d.,C/MSHZOQJ MORB[ reS)ticartine7 1.86 mird Hy (BMSO): 16, 79i(BbrseNHA) 7.31 (2H,

pia e b 7 ke s Sy LR RS 01 o 1. 1)

(O 08 g, 0.4 mvol), (R S) epichlorohydrin (0. 11 t""

g2 Praolgty Pe fmet ot ilipliPlfe iyt

froowd 80 UE.E/MSFRB2 (N ) retentias timkrdif2awin] adPMEO:Foih GH. s,

t t]

VB RaR A sy it 8 P o 7 SR B At s i A4
EXHeQN-H(sighel wak hot ohsestedd Wi t h H20 and dried (MgS0O4). The
sol vent was evaporated under reduced pressure and the

residue purified by flash chromatography (petroleum
A-HéAanine)r1,2,3-oxaliazdls3-yk¢-nifro bprmmiﬁez% A8 tisolatedng aporange

r eP%’n ron ??’rr@ﬁk?sgq}&%b%&n%h{ DNSO oY 4? 6(1?0|-EZHS I:IHZ)'

21.€0(1H1 1, Aﬂ')),&@a @8, ol MHDrapd 14266H, gsiNE).dd) , 4. 98 (1H,

m, 6.80 (2H, s., NH2), 719729(2H 2 x t, ArH) and

7.60-7.69 (2H, x d, ArH).

| 2-fifeamino)pl,2.8 4xqﬂmznb§-yﬂ-4zhy9rw&aw&az@e W3 BeqorpAahl
| Gadphepafil: 2 dddribe & HO u:sa&pm& obRMRD e @va@&(‘a@érﬁdfrﬁlﬂa sbBents.

t he genera procedure or prep aratl on_of

blpigtefprpyepe sqlid. 14YMS: %8;%11&)1 fetﬁpttozﬂaﬁ he? pife fy (OMSO):
HVaS 2 Y\3: e d, owrd
o) a&@eﬁ;@z‘*g@y% T e
réfeht N8B time: 2.14 nin, SH (DMVBO): 679(2H s,
NH2),7.08 (IH, m ArH), 7.28 (2H, rn ArH), 7.41-7.50

|(:>5H m 1/61\r alnegted Zén?n%ugclsH' m ArH). Scheme |H

-cyanonet hyl -2-[(3-an)i no
Nzzt NH2 N COOH (4NH Ac
NI 312 N N -

- 2-pyrazi nyl | benziini dazol e
Clex+ (I ME~ NE~ NEt3

N
\>—h

IR N N—O
4R SR
#  entry ‘R ‘R R ‘R R Yield (%)
1-18 a H H H H H 76
I-44 b H OMe H H H 72




THF 1-80 NaH, DM | cl'-~- CN2 : NHN NN NC)
1-81

N- (2- Ani i nophenyl ) - 3-am nopyr azi ne- 2- car boxam de:
Triethylam ne (0.22 g, 2.18 mml) was added dropw se
to a suspension of 3-am no-pyrazine-2-carboxylic acid
(0.28 g, 2.0 mol) in TBF (20 nL). The n-dxture was
cooled to 0-5" C using an ice bath and isobutylchloro

Tof Ml&uly0- 29'®, 2. ZR MOR) vas ‘Rdded dRopw Belder a

Jeriod of 10._15mn The_m.a‘.t_ur-e-m.s—s-t-u-r-ed—é-gg—
al® tiofal 3n% 0-58C. 1H2- Di anff nobenzéne (0.2% g,

218 mmol) wasOHhen added En one BortionHand t hé

m xture was slowy warned_to room -41 g enperat yre and
stt¥red®for 18hours.®The Peacti 0121 i xt*g%r_gmwas ﬁwen
diluted with CH2Cl12 (-50nL), washed w th water, dried
( M8504) fand t H& sol vBnt elapor at®d un\c/l%r_cf"educégl
pressure. The solidified residue was washgd with a
sieid | agount of Et20yto abford the pr?ﬁuc’t (0.784 g,
74% as a yellow solid which was used in the next step
wirshout nf urt hem purficasi on. 8 ( DMBBCH,5. 01 1§2H, s,
NH2), 6.78 (IH, t, ArH), 7.96 (IH, d, ﬁ«,tg 7.09 (IH,
tIS&rH) i 7.57 1 H 8, ArH) 7.70H(2H, Us, NH2) %8.07

( s, .pyrazipe-H), 8.42_(1H, s pyragzi ne-H) .and
1%'%1 (FH, s, ‘Ru-l).H H H o A

215§ 3- Ai no) - 25 pyr azignyl | kenzi ni dazol e"‘(‘%n 80): ;A
solution of N-?Z-Am nophenyl ) - 3-

afispopynazi neng; carbgxam ge (0. &5 g, Rec&f mmoly in
acetic acid (65n) vyas heated aty, 100-1 1O C for 4h.
Tharreaat i on m xture _was cool ed {0 r oONCARnper &t'ur e
and water (10HiL) wds ad®®d. ThE precipitated product
was separated By filaMeati &, wasHed w Cicol d9 ter
afd® di sdol ved gn EtOfc. Tdwe Et OAg sol utilon was “dri ed
(MS™M) and sol yent aporated to afford the
prigguct o 1- SB?&FG 12Y{e, 83%//6 as g el | 5ecHsol i d.28°LOVS:
212 (M+l), reflentioﬁlgtirrél. 1. B¥“%Pn. 8H (DVBO): 7.13
(*Tht product RasHolatdd ab4 1(S1Hnixtwle ofAbd--mefhoGBan( I6Hipethhxy Aerifjatives.
7. B pedtibbt was isplated 28 021 iixfur8ofiBe 4-tydnomethqxy mad 7-apnpmithoxy
adetivatXe® 9 The prbtiucswashilidlated bl @ rddbfRicsnigtel  was not

obser ved.

I 21 ol DE Rz . ol e
e e i
2oxadigzohdivhibynzimidszole AemiNatiydsenzi mi dazol e (1-80) (0.06 g,
0. 29 mol )zynder the standard condefi ons af f orded

(1 x04 ¢\ 60% as a yel selid. \ LOVS: 251 (W1),
N N ()
N \N/o \N/O
H \
R3

NaH (0.22 mmol, 60% in mineral oil) was added in portions at room temperature to a

stirred solution of benzimidazole (or other hetero-fused imidazole) (0.2 mmol) in DMF (3

mL). After the addition, the mixture was stirred at room temperature for 45minutes. To
this mixture the alkylating agent (0.44-0.66 mmol) was added dropwise and the mixture
was then warmed to 60-65°C (oil bath temperature) and stirred for an additional 3h (when

chloroacetonitrile was used as the alkylating agent) or 18h (when other alkylating agents
-38-



retention tine: 1.63 mn. 8H (DVSO: 6.28 (2H, s,
NCCH2), 7.59-7.70 (2 x 1H, 2 xt, ArM8.07 (2H, in,
ArH), 8.26 (IH, d, pyrazine-1-1) and 8.41 (1H, d,
pyrazine-H). The NH2 signal was not observed. Schene
I'V: General procedure for the preparation of

| -am noal kyl - 2-(4-airdno-1, 2, 5-

oxadi azol - 3-yl ) - benzi m dazol es Procedure A- reduction
OwerBiidel). ITRS ré¥lidkinixfire-vids alliAleldto dbo1 I8 room Eempratuke, GedWith

C O N N | f Al C13
b éﬁiﬁﬁp)mlmné R S N LRt gt 3 SR E STy A
n%ﬁgggj&ﬁt}xﬁﬂ sﬁchfﬂD tS\fﬂgﬁtraﬁd hﬁﬂg?e&dgeds Frlesku&ahwthemmé purifiéd kifhér
S |
B i oy e P st e il apiyen

NintTable8. starti ng rmterl al  (0.25mmol) dissolved in dry
t hen ed dr o m xt ure ntly

ﬁm fﬁlic’évg% SParog Sl e bR P tF%%fﬁ%“'Pt PP o
cd ef gl |y addaed, . theOn Sifi

vvlth aqueEfus ’?\'Ia0—| 2M |onwthen ex ractcésﬁe’Q

(Et 20 . The extr t was (g)rled (MpSO04) andgethe sofgvent

evapor at ed®inder feduced pressure . The residue was

pur| fied by fI ash chromat ography (Si 02, CH2CI 2/ MeCH or

NH4AOH) afford the_product_anm ne,
f b1qye‘wrﬁgylewhy&ar{a%am9>e%%e#%b3wangdyp&éka%}r e:

HMateN 48 1ordkssohdN LdivisN256NMNLY, Rtenflon tind) 2]M4 &GN &Y (DMBO):
NR- 129% Nfl ~ 18% N% 15% 1-124 1,118 1-126
0.39 {4H, m, CH,CH>), 1.28 (1H, m, CH), 4.51 (2H, d, NCH,), 6.98 (2H, 5, NH;), 7.28

(1H, t, ArH), 7.37 (1H, t, ArH) and 7.78 (d, 2H, ArH).

1-(2-Methyl)propyl-2-[(4-amino)-1,2,5-0xadiazol-3-yl]benzimidazole (I-33): Isolated
as a colorless solid. LC/MS: 258 (M'+1), retention time: 2.24 min. &y (DMSO): 0.89
(6H, d, 2 x CHjy), 2.22 (1H, m, CH), 4.48 (2H, d, NCH}), 7.01 (2H, s, NH3), 7.29-7.47
(2H, m, ArH) and 7.82 (2H, t, ArH).

1-(2,2,2-Trifluoro)ethyl-2-[(4-amino)-1,2,5-oxadiazol-3-yl]benzimidazole (I-37):
Isolated as a colorless solid. LC/MS: 284 (M*+1), retention time: 2.01 min. 8y (DMSO):
5.52 (2H, m, NCHy), 6.83 (2H, s, NH), 7.31-7.40 (2H, 2 x t, ArH) and 7.73 (2H, m,
ATH).

1-(3-Methyl)butyl-2-[(4-amino)-1,2,5-o0xadiazol-3-yl]benzimidazole (I-54): Isolated as
a colorless solid. LC/MS: 272 (M*+1), retention time: 2.41 min. §g(DMSO): 0.98 (6H,
d, 2 x CHj3), 1.69 (3H, m, CHCH,), 4.70 (2H, dd, NCHy), 6.99 (2H, s, NHy), 7.34 (1H, t,
ArH), 7.42 (1H, t, AsH), 7.73 (1H, d, ArH) and 7.80 (1H, d, ArH).

1-(2-Cyano)propyl-2-[(4-amino)-1,2,5-oxadiazol-3-yl]benzimidazole (I-51): Isolated
as a colorless solid. LC/MS: 255 (M'+1), retention time: 1.28 min, &y (DMSO): 2.04
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Procedure B: reduction of amde %N ELN N N MAIR4 N O
\> "0 ONNAICLI3 ONN O~ THF NHVe NEMe 1-121
1-127 The above procedure (Procedure A) has been used
for the reduction of am de (1-121). Conpound (1-127)
was isolated in | 1%yield. -43 Schenme V. EEN RN N -N
NN~ G N "O1 NN CCN M'A N toluene NC H2N NH
1-13 1-125 2-(4-Anino)-1, 2, 5-oxadi azol - 3-yl
k@:ﬁmzpcmg)dazw {1H, y NG, 698 (PH) e, NH),7256)(1H,NR&M), 7.301H 201,
éﬁl\%i d,\'(tzé & p’g‘ anes, 0.84mmol) was added dropw se
&eHge to a stirred suspension of NH4C

(0. O44g, 0.84mmol) in toluene (4m) at O C and the

ur e d for iti.on - nut es.. .
ety Aoy otsaiaate Sl bikiicpmple 1-56e o
IIsolael/:8 raajellgvosolit. ONG/MM dv[t ol noi obkeve, msucmltiml y.6heimred
t t at I
ROPED R NP B BIEF 2R g S B e
anH) ad SIEEENGIARH).OF Si 02 (2g) in CH202 (3m ) added.
Si 02 was separated by filtration and washed with

MeOFI / CH2Cl 2 (20, 50% . The filtrate was separated
dnCOydnometinl-2 ¢@dtamine)d R -atwlihzol3tel]-S/6adetbeqy henzsddazale (1-47):

B ik et R ot W
Vt(OMBORG . 8@ xBH, 28 stMe@ fifonrecs A-+R), 5.88 (2 x 2H, 2 x s, NCCHy,
isomers A+B), 6.90 (2 x 2H, 2 x s, NH, isomers A+B), 7.04 (1H, m, ArH, isomer A),
7.16 (1H, m, ArH, isomer B), 7.39 (1H, d, ArH, isomer B), 7.58 (1H, d, ArH, isomer A},
7.74 (1H, d, ArH, isomer A) and 7.82 (1H, d, ArH, isomer B).

1-(2-Methyl)propyl-2-[(4-amino)-1,2,5-0xadiazol-3-yl]-5/6-methoxy benzimidazole
(-86): Isolated as a yellow solid. LC/MS: 288 (M*+1), retention time: 2.19 min.

Sz (DMSO0): 0.91 (2 x 6H, m, CH;CHCHj, isomers A+B), 2.22 (2 x 1H, m, CHCH,,
isomers A+B), 3.86 (2 x 3H, 2 x s, OMe, isomers A+B), 4.49 (2 x 2H, m, CHj, isomers
A+B), 6.96-7.09 (2 x 3H, m, NH, + ArH, isomers A+B), 7.31 (2 x 1H, m, ArH, isomers
A+B) and 7.73 (2 x 1H, m, ArH, isomers A-+B).

1-Cyanomethyl-2-[(4-amino)-1,2,5-oxadiazol-3-yl]-4/7- cyanomethoxy benzimidazole
(1-58): Isolated as a yellow solid. LC/MS: 296 (M*+1), retention time: 1.56 min.

S (DMSO): 5.36 (2 x 2H, 2 x s, NCH,, isomers A+B), 5.79 (2 x 2H, 2 x 5, OCHa,
isomers A+B), 6.88 (2 x 2H, 2 x s, NHa, isomers A+B), 6.99 (1H, d, ArH, isomer A),
7.12 (1H, d, ArH, isomer B), 7.29 (1H, d, ArH, isomer B), 7.37 (1H, t, ArH, isomer A)
7.46 (1H, d, ArH, isomer B) and 7.55 (1H, d, ArH, isomer A).

1-Oxiranylmethyl-2-[(4-amino)-1,2,5-0xadiazol-3-yl]benzimidazole (I-38): A mixture
of benzimidazole (I-18) (0.08 g, 0.4 mmol), (R,S) epichlorohydrin (0.11 g, 1.2 mmol),
Nal (0.006 g, 0.04 mmol) and K5COs3 (0.17 g, 1.2 mmol) in DMF (5 mL) was heated at
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product (1-125), (0.018g, 34% . Schene VI: Preparation
of benzi m dazole derivative (1-123) 0 H N %N %N

NX~-N MOHJEI~O : - _~CN N N _Nk HBTU O:N N CCN NN
".0 THFFHO NNE~ TEFF O H HOOCV N MOOC | _~ 4 %W
0 1-5 1-123

[ 2- (4- Anxi no-furazan-3-yl)-benzoi m dazol -1-yl]-acetic
acid (1-5): A solution of LiOH H20 (0.032g, 0.77nmol)
70861 0f0f Fburs. VB naidaleCvds (fheﬁ cS@tdtb ram efpérRnfedndtha solid-

% HpreE LA EPAgS GRS R Eiedy e G ey oo
fThﬁ) xgn'éyétvwhw wﬁnwmted Mgsmmt Tie rmemws evaporatedtrnider ed
or ours e eac [ n
FreredaturoRd he ot pp e Sy vt Eiaply gpeffg‘ﬂ?g&ﬁ% ether
andv/epeh ket 6@ ptddud @).04 FA6%pad & @birlessaslidl GBS, MPIBAY 1),

and f he so ent C e

aFion Gevcl-o1 Bt O L0y 2 pEL . A 85 12 D Pa0e

((ilH 2dd),@®8Q89,m)06.80 {2HE) INszyaa%vdme{m {20k @ Asllisqné ASD-Gre9d2H,

%t’h‘gl nﬁ_éam de (0.038g, 0.34mmol) in dry THF under N2
re (15n-1L) followed by NEt3 (0.073g,

0. 72mm|) The m xture was cooled to O C and HBTU

P o S BB SR s v

S’dr@ﬂ/reﬁ avaardirerto the gewens procetysdiorthe prepastion ofibsnzistdazele 6—18)
t t
rgh %‘}kﬁ% I l gnﬁengyar a? (Ngs lgw% tﬁeoi)zl' Aol %&hgdntﬂ?t Al é)fr(fdggp

re Wwa t1on and washe
vwashsodateslraah gremmntLCdﬂs W@I@/ﬁ*ﬂ) reibdition dimeh2 14pmizd §g fPMSO):

(679" GRY 5, N7 95 otk ARAN1F98 oM, i A, 7750 B, hsrtyand ~

7.80 (1H, m, ArH).

Scheme III: Preparation of 1-cyanomethyl-2-[(3-amino)-2-pyrazinyl]benzimidazole
oG T I&Q @@}-5
E AcOH

NaH,DMF [ o7 Nen
N>:l::>—N
SR W
o
I-81

N-(2-Aminophenyl)-3-aminopyrazine-2-carboxamide: Triethylamine (0.22 g, 2.18
mmol) was added dropwise to a suspension of 3-amino-pyrazine-2-carboxylic acid (0.28
g, 2.0 mmol) in THF (20 mL). The mixture was cooled to 0-5°C using an ice bath and
isobutylchloro formate (0.29 g, 2.12 mmol) was added dropwise over a period of 10-
15min. The mixture was stirred for additional 3h at 0-5°C. 1,2-Diaminobenzene (0.22 g,

2.0 mmol) was then added in one portion and the mixture was slowly warmed to room
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NNMOKHINNO Mooc 4 N R1-121

2-(4- Am no-1, 2, 5- oxadi azol - 3-yl ) benzi m dazol - 1-yl

N- net hyl acet andde (1-121): To a solution of

[ 2- (4-aniino-furazan-3-yl)-benzoi m dazol -1-yl]-acetic
acid nmethyl ester (0.3g, I|. Immol) in MeOH (3m),

nmet hyl am ne (1.6n-LL 2M solution in MeOH, 0.032nol)
was added foll owed by NaCN (5.5ng, 0. 1 Immol). The

r e erdnar aid stikred €or Weisulte Thefadion bikiite waothkn dihitdd with CH,Cl,

B e e

vyaesaeel Wetsbhdlﬁedié‘hdu'Eh&s ovaghadivith p brasibamemat efEtedo éﬂf@'&;the

t d d
Ciher 0343005 e SPR0R el el SR B ap g
afuification.hdy (DlMﬂﬂ)cs 01 azmalxmzx 6.72 ¢LH, 6 724F1), 759«5@1‘531 Hﬂl{\) 7.6N

';hgfgtgAArﬂ{\)'Afé\.'s% O, 2 Arel) 798 G bd N, 857 (LN, vt B2 (1H, s,

ZpyeatindF)and 10.@1 AHoxaazol - 3-yl ) benzi m dazol - 1-yl

et hanol (1-120): To a solution of

[ 2- (4-aniino-furazan-3-yl)-benzoi m dazol -1-yl]-acetic
ab-[(ﬂ-Amﬁth)yﬂ-pmtiayl]l(eﬂziﬁﬁdigole (-8): Anuludion of Nd2yAninBphesyl)-3-

BP v nf 2 ERBER e 0 VR AL sl i Ve ek
t H09-14D% for 4h. Whsresdtion nextuﬂemas dool tatoomrterperateepraivetanr e.

A%ﬁﬂ%%ﬁtaﬁ&ieds '?ﬂleuﬁrécgﬁta %tl p%h’?c g@% ge?e{rgt(af }é él%ﬁon%?sg@&nglﬂ{j

m xt ure ar at éd
f ¢olld waieriape dissphwed fii EtOAst dbeldt©Ad |splum<§d~wdnpd Bg504) asté tHe)

%ﬂrent"é@ﬁﬂ%?ﬂed% Lol A prddd: (Pé(g%‘ \Lg, I%b“%} fs é"ﬁ‘ﬁo&’ Gdifd

SO4) t he sol vent evaporate under” reduce

p‘* %2 Md 1}, prtentin {ige:rlaid IW@H@MS?MM@(&%@, ArH), 7.44 (1H,
6? dlsm ?%]ﬁ g‘aﬁﬁ‘é 85,8060, o Fﬁﬁ%t and 12.99

I X’ "General “procedur e

(1 12 ﬁéﬂ)
H p%@Hi:eﬁeanélrW@mfaﬂbﬁﬁrtrés E~N H~N

1-Cyanomethyl-2-[(3-amino)-2-pyrazinyl]benzimidazole (I-81): Alkylation of
compound 2-{(3-Amino)-2-pyrazinyl]benzimidazole (I-80) (0.06 g, 0.29 mmol) under the
standard conditions afforded (10) (0.04 g, 60%) as a yellow solid. LC/MS: 251 (M*+1),
retention time: 1.63 min. 8y (DMSO): 6.28 (2H, s, NCCHy), 7.59-7.70 2 x 1H, 2 x t,
ArH) 8.07 (2H, m, ArH), 8.26 (1H, d, pyrazine-H) and 8.41 (1H, d, pyrazine-H). The
NH; signal was not observed.

Scheme IV: General procedure for the preparation of 1-aminoalkyl-2-(4-amino-1,2,5-
oxadiazol-3-yl)-benzimidazoles '

Procedure A: reduction of nitriles
N
N =N L.Am, >_Z‘
N\ N (\)
N N~ AICl
2 @

NH,
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a-N>1--N, RNEE NN, N~O~"OIll- INnNWN MCOOC 4
NM To a sol ution of

[ 2- (4-aniino-furazan-3-yl)-benzoi m dazol -1-yl | -acetic
acid nethyl ester (0. 1 8mol) in MeOH (Im), NaCN
(0.0 1 8mol) was added foll owed by the am ne
(5.9mmol ) and the m xture heated in a sealed flask at
500C g0|l bath tenperature) for 24hours. The sol vent
nassolupemofcAlGh ¢P-amamgl) irt drp THE@miLD@vas iadded |dvopebise nn@@rR@Bgen

aﬁ&ogéﬂﬁg a stiheddRoRfNG L1Alﬁ? ol‘&gé‘nsﬁ HE d?ig alol% at

and the sol vent eva
p F@gbta%er%tbreaw e enixtive Sfpreddumw &he Titréle startihpmatagal

(o) E~
@‘Mﬁﬂl’)sd.l @d i*ﬂw ﬁ%) QIQs E{Xn Lcﬂbc? d‘%@ﬁ}%ﬁ‘qﬁﬁ rﬁlxtlfre %ﬁgly
F?ﬂ“m fatzbﬁJJ W@o%oied 1®®0mimramrd 61,9 FplysvaXcaBefultyr aaitied,

g[ﬂé%ﬁ%ﬁﬂﬁ%ﬁlﬁgﬁ l_%h?aq?éoﬂgNQ@ﬁ @%%ol%ont) %ﬁl t?&'\fﬁk?c%ef((é%afgm
1 8%5ctgps 4ried(MaSQshang theesghyseit geapprted 8hdef e:da@rhprsisqurd, Whe

Etesidud wa¥l phrified ddh &R &HHJI ﬁif %XS?I%

-S%nﬁég g%rN ]gqaas aﬂ%ﬁ$rgﬁ%ﬂ?ﬁé%ﬁgxtur%?s§ﬁrre to

?ﬁi élF for 24hours. The reaction m xture
wiie ﬁ)nmegl tcrm;ioeﬁhsumsdeeﬁ BB hiPpBsafe and then

BN BN N
N, =N N =N N =N
ss¥siiocYsliouts
X _0 N N
? N N N’0 }'\ N’O
NE, 129 NH,  13%

NH, 15%
1-124 I-118 I-126

Procedure B: reduction of amide

I-121 1127

The above procedure (Procedure A) has been used for the reduction of amide {1-121).
Compound (I-127) was isolated in 11% yield.
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extracted (EtOAc). The extract was dried (MgSO4) and
t he sol vent evaporated under reduced pressure to
afford the product am no al cohols. The foll ow ng
conmpounds have been prepared by this procedure: N~ N>
'O \>~-- NN NN ON'oHOno M 58%NH 1-115
1-114 \ 95% Scheme XL HHN\~-Ove Me ome N M> ,0 HN
N NNO11 + HNC92COB NNk 'o 0 Ja) OGN NN N CC
1sdbtmeV:R H DM F 1-18 1-128 1-112

2-[ N-(3- Met hoxypheny] ). 4-am no] - 1, 2, 5- oxadi azol - 3yl
Benzi mi gazo: e (1- k;gé’zﬁ%o gmcslol ut i onNo'[sz o

enzi m dazol e - .05¢;70.2 in-

(O I ) under@‘[uat mosPher ged- | O@EN ol &-20. 049g,
0.21nmmol ) was added fol | onesudry Cul (0 005g,

0-025mmol ), phenant hroline (0. 008gEN042mmol) and
CS2Ca3 (0.142g, 0.44mmol). and the raeaction m xture
was then heatedat, 1 10 C (oil bath tﬁgﬁerature) for
24hours. After - bei ng cool ed to roomtenperature,

t Ded-Ainifhd) 1162, 306xad fAkzd113L2 BedoirhidEidDAG! dedtalidline (1-123)! Mo

A L L b

ewaiifrad SGpdnsiolest NFGUOEA 4§ 0683sikof) if fhehd@mi)as 0L d the

pynri)ingrie gt?rretc)l)i’orfaldt%ag]nal 30minutes. Benzimidazole (I-13) (0.05g, 0.21mmol) was
then added in several portions and the mixture was slowly warmed to room temperature
and then refluxed for 18hours. The reaction mixture was cooled to room temperature and
a suspension of Si0; (2g) in CHyCl, (3ml) added. SiO, was separated by filtration and
washed with MeOH/CH;Cl, (20mL, 50%). The filtrate was separated and the solvent
evaporated under reduced pressure. The solid residue was suspended in water (2ml), the

insoluble solid then separated by filtration, washed with Et,O and dried to afford the
product (I-125), (0.018g, 34%).

Scheme VI: Preparation of benzimidazole derivative (I-123)

o
HN HN u,qu’"“- HN
. = N =S
N /=N LOREO N N merU \>_2~ N
N g N 0 ——— N _O
N~ N NEt, N N
THF -
N

13 THF/H,0 13
MeOOC HOOC )\\/
BN
I-5 1-123

[2-(4-Amino-furazan-3-yl)-benzoimidazol-1-yl}-acetic acid (I-5): A solution of
LiOH.H,0 (0.032g, 0.77mmol) in HyO (3ml) was added to a solution of [2-(4-amino-
furazan-3-yl)-benzoimidazol-1-yl]-acetic acid methyl ester (0.2g, 0.73mmol) in THF
(Sml) at 0°C. The mixture was warmed to room temperature and stirred for 18hours. The
reaction mixture was then diluted with H,O (10ml), acidified with citric acid (pH=3-4)
and extracted (Et,0). The extract was dried (MgSQy) and the solvent evaporated under
reduced pressure to afford the product (I-5) (0.14g, 74%).
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chromat ogr aphy (Si 02, Et CAc/petrol eumether, v/v 5:95
to 20:80, a gradient elution) to afford the product
(1-128) (0.038g, 50% . Further elution afforded the
bi saryl ated product (1-112) in trace quantities.
Schenme XI[: General procedure for the preparation of
2-(4-am no-1, 2, 5-oxadi azol -3-yl)- N-aryl

benzi m dazol es NO2 Nz~: NO2 NH2 aNH procedure A UNH
0: NH2 or CS' Co' procedure Bf' in66 Ok- RR DMF

P ti
MR Ao cEise A tminRizafler g hebetsionat gy aniok oHase
. 3400801 inidRETHB udlers) Jmosphdebl B2 fdfiwel) by Bl (0.078¢, r ogen

S RRRHS F SRSAS B A 1 P o

( Ehe POutIOMI Aftﬁfbdm@&ﬁﬁﬁﬁt Q"Gl@or@ﬂﬂl\pﬁm;rtes'l'ﬂle mixtutewae slowsly warmed to

heat ed at bat

Apormainge siasitt oS bR AR e i om
Whe mikitihrel mdsepmthd by ﬁ]&euo@hﬁdrwyshcd with esmed! dninuot e Ve®H to

S| t ca and the plug washed with
E&%&}thg %gucggﬁ %%O(ﬁggié’ he filtrate was evaporated
under reduced pressure and the residue purified by

f { omat ogr aphy (Si 02, EtOAc/petrol eumether, v/v
é e i :8, a gradient elution) to afford the product
2 (N-aryl am no) - ni t enzenes. -48 Pro ure A

Prepar ati on of b Trﬂen@’”f1 | a sol ution
of conpound 2 7y m“no)ﬂaqmtr ne 4 . Oml) in
EtOH (I On-d), PdAC (0. 1¥¢¥ was addéd. The mi xture
was stirred undgso at nosphere at om tenperature
for 16hours. The reaction m xture wasyt+hen filtered
through celite and the celite plug was washed (Et OH).
The solvent fromthe fi Itrate vvas evap#tiat ed under
05N T A S AT R T R S PR N

solution of [2-(4-amino-furazan-3-yl)-benzoimidazol-1-yl]-acetic acid methyl ester (0.3g,
1.1mmol) in MeOH (3ml), methylamine (1.6mL 2M solution in MeOH, 0.032mol) was
added followed by NaCN (5.5mg, 0.11mmol). The reaction mixture was heated at 50°C
(oil bath temperature) for 18hours. The mixture was then cooled to room temperature,
diluted with ether (30ml) and washed with IM HCI. The organic phase was dried
(MgSOy), the solvent evaporated under reduced pressure and the residue crystallized
(Et2O/petroleum ether) to afford the product (I-121) (0.2g, 67%).

Scheme VIII:
N EN
N =N LiAlH, N =N
C-E - O
N) N~ THF N N~
MeOOC 8
OR
1-120
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purification. Procedure B To a m xture of conpound
2-(N-aryl am no) -nitrobenzenes (0.6mmol) and conc. HC
(0.7m ), SBCl12.2H20 (3.33ninpl) was added and the

m xture stirred at 60'C (oil bath tenperature) for
16hours. Modst of the solvent was then evaporated under
reduced pressure, the residue poured into ice/water,
basi fied with agueous NaOH (2M sol ution) and
exXdAanihe-d 2(55txﬂd))azol$m)bemimnmomm ethaneldI-1 S04 sobtidn of

Ty R PR e P R e PR et
@3 thriof) it dvg TEMFe(Snl) Sihdep Nwaﬂ:dmsplmef alsoftiion op LA, ©afmbiM
E‘ré 156 c?nﬁ? 8n0 9{@88&%&%9?{%%&%@ ﬁxlé';rﬂﬁt(n]e%as ‘Q@l‘?ﬁd for 18h at
po@C tedtperetupr @vaawmﬂsoludetsoﬁli,ﬂe@rﬁmfe Ehb s eriad &t thomixptre
SERBLBATALL 51 1, T AR RO

Evahed With HgONThe dn‘gmm,\phase: WaS@h’lBﬂ (MESQqp theGolvpnt @xgporatep|unger

L NG R G B e AR

Nhe poducCM1ZNIN.98 2498 CN 1- 117 1-104

Scheme IX: General procedure for the preparation of amides

b)l
MeOOC 0#

To a solution of [2-(4-amino-furazan-3-yl)-benzoimidazol-1-yl]-acetic acid methyl ester
(0.18mmol) in MeOH (1ml), NaCN (0.018mmol) was added followed by the amine
(5.9mmol) and the mixture heated in a sealed flask at 50°C (oil bath temperature) for
24hours. The solvent was then evaporated, the residue dissolved in CH,Cl; and washed
with brine. The organic phase was dried (MgSO;) and the solvent evaporated under
reduced pressure to afford the product amide.

The following compounds have been prepared by this procedure:
HN HN
@:N N° ©1N N0
0¥ 0:8

NH gNH
HO 3579, HN  40%
1-.108 1-116
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Scheme XM HHNHN Y H NMN>-C -N NEt, N~ CC N~
Cl bwcCl 1-100 1-97

2- (N-i sobutyl)am no- 3-chl oro-5-(14sobut yl ) benzi nddazol
-2-yl- 2,6-di andnopyrazine (1-97): To a solution of
benzi m dazol e (1-100) (0.07g, 0.21mmol) in DW(3m)
Et3N (0.027g, 0.27mmol) was added foll owed by

i so-butyl am ne (0.015g, 0.21mmol) and the m xture
\Sakenis & Gegrahproc@@ireGox( thx ring bpening behgrpodde@®38) f or 16hours.
The reaction mxture was cooled to roomtenperature,
diluted with Et20 (&8n: 11), washed w t anH20 and dri ed
(MgSO4) . The sehyent t ey evaparat ed)mder reduced
pressure and r @si

ué —purPTi ¢ 8S.
chr omat ogr aphy™~{ Si2, "Bt 20F98t r ol ¥m thél, vivl: 9) to
afford the produ (1-97) (0.039040.50% . -50 Schene

XIV: HNNH--MAdNcl NN N? NNNWNN ¢l DWW Cl
O- cl 1-100 1-98 NHR
2. (N- met hoxyet hyl }38vi no- 3-chl oro-5- (1 -i sobutyl ) benzi mi

o b omite B0 REED 5B ko B ot e oo

oot Maedﬂroe Mmfmlrof NHg) v efded ahd the makture eﬁmd atdorf lenthéyature

rude reaction ur|f| b
APLRABER, DiiPalhRy et S tarded Db B0 Pt
1@ tracie IETQAQ. The extiae Mias &hth(l\’izﬁp4)taod &ﬂsfs@vedt @hmrpcd)\md@t

( ﬁf@( %(g I t he di met hyl an-dno

oy B oo By AR T At %,

The following compounds have been prepared by this procedure:
o O
N =N N>_Z=N
A\ \ N |

©:N N0 ©: N0
H0\<

NH, 539, e
1-115 114 = 7
Scheme XI:
M
©:N\ HN - Qw Q—om b\ Q—owre
N e
N Nlo Cul N + N
H Cs,CO, N\ \1\\1 N =N
\Y _0 @ A A ’(\)
é)fnj N N N N
DMK .
I-18 1-128 1-112

2-[N-(3-Methoxyphenyl)-4-amino]-1,2,5-o0xadiazol-3yl benzimidazole (I-128): To a
solution of benzimidazole (I-18) (0.05g, 0.25mmol) in DMF (0.1mL) under N,
atmosphere 3-iodoanisole (0.049g, 0.21mmol) was added followed by Cul (0.005g,
0.025mmol), phenanthroline (0.008g, 0.042mmol) and Cs,CO; (0.142g, 0.44mmol). and
the reaction mixture was then heated at 110°C (oil bath temperature) for 24hours. After
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UN Pd(PP h3)4 N N7 C1 K2CO ome DMEIE~O 1-100 1-99

2- (3- net hoxy) phenyl - 3-chl oro-5- (I -i sobutyl ) benzi nddazo
| -2-yl-6-am nopyrazine (1- 99): To a solution of the
boronic acid (0.026g, 0. |7mmol) in degassed DVE (2m)
under N2 at nosphere, benzi m dazol e derivative (1-100)
(0.07g, 0.21mmvol) was added foll owed by Pd(PPh3)4
(0.02g, 0.017nmmol) and K2C03 (0.072g, 0.52nmol)
dbd@ddﬁbdl td mord eyaesEte, tﬂdﬂﬂxt(.lfema)s diloedewith RiOMce10mal} filtered
ngg(%:ugg 8hort ggto?lslgma/cchp ? aa}eH gﬁb{%ﬁ) Tob%%qgen{ ﬁ'bm he
t Glmaervas ayvapomred ubdeeredungd pnessuteﬂgaé thesapdae préfkd b Aleshwat er

| RSB AR e 15 S k0 U
eafécpcb the tpedduct (EE28) (%Q&Sgé@%p;rl’@ahuremuoi #féordedshechisarylas@isproduct
p 115 ﬁq‘ﬁw"g‘%@ﬁg chromat ography (Si 02, Et2Q Petrol eum

o 20:80, a gradient elution) to
afford the product (1-99) (0.03 1 g, 44% . -51 Schene

é(y%hc_nf%gl: %eéa] 'ﬁlrcwedul:\é~ for e pggérMon o%-'&-axﬁﬁo—@%a%l-@b}@-
5 N¢agylibenzirpidgaolsieny| - 3- (1 -i sobut yl ) benzi ni i dazol - 2-yl -
-am nopyrazi ne (1-95)For the preparation of conpound
(1-95) the s ex@eri me p’rocedure GF the

pr epar at ' of* corfpound ) MR&wdS e crude
reacti on~g Ir e "‘@?‘ purified by TJasSh chr of t ogr aphy
(Si 02, Et2Q petrokégon et her ﬁ

V prdcedied O 2. a

gradi ent el ution) af ford e product ( 5) (339%.
Schene XVH Br Br “ NT R R
DMF
MeOH “""{,’_'(""
AcOH Mgt

Preparation of 2-(N-arylamino)-nitrobenzenes
To a solution of nitroaniline (5.8mmol) in DMF (2.5ml) under nitrogen atmosphere the
iodobenzene derivative (4.8mmol) was added followed by Cul (0.48mmol),
phenanthroline (0.96mmol) and Cs,CO3 (10.0mmol). The mixture was heated at 110°C
(oil bath temperature) for 24hours. After being cooled to room temperature the mixture
was diluted with EtOAc (15ml), filtered through a short plug of celite/silica and the plug
washed with EtOAc. The solvent from the filtrate was evaporated under reduced pressure
and the residue purified by flash chromatography (SiOz, EtOAc/petrolenm ether, v/v 1:9
to 2:8, a gradient elution) to afford the product 2-(N-arylamino)-nitrobenzenes.
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N Nz~ DMF > "Il:~ ::~~ Ns NaH (rNK2 + CS\ | "- H
0O DMF Pd, (dba), RINAP NaQ-1Bu toluene 0 1 . YCF,
CFCOOH HNI--O\-1"-" "Ov N K~CO, C~:N s MeOHAErO N
8 ONs gq 1-138 1-137 1-136 Preparation of

2- (3-Brono-t hi ophen-2-yl)-1 H benzi m dazole To a

sol ution of 1, 2-phenyl enedi am ne- (1. 13g, 10.47mol)
in DNM (40m ), 3- bronothi ophene carboxal dehyde (2g,
10. 47 iPrarledura\&.SPrepiotesbnafiN-Arilbenzenct \A-diakizat ed at | 100C

o SfiRa b empRe RN R R EYRRARE (D koS

‘B0 (G (Bg) Ws added. it mimtufwasajirrediindertt, 28ndsplyere atwesn

sgpar at e ed with H20 d
- ER B AbEoBitwry ahe K il Yes PR Ry Pt ie B
cezlitei phugdvasivishedE(EROH). dDtersplvelrt ifrooh thaMiiS04 wanewdpaerkied under

s 0

x%h&’cgé‘ éres%xr% % Jﬂ%kféﬂe g&gﬁ&wtﬂc‘?ﬂb‘a@ %%g%@g 3%’:% 8‘%{} W@?ué frher
- BRifiEatid0/ petrol eum et her viv 2:3) to afford
2-(3-brono-thi ophen-2-yl )- | H benzi m dazole (1.42g,
48% . Preparation of

2- ( 3- Birededuze Bl zi ophen-2-yl ) -1 -isobutyl -1 H benziyitidaz

e e e e AR ahenenee (0 S and cone HCL
(9t7nf1b SRSPHRY @ﬁémg@ﬁe‘raa pdded anddheimixtireptine at GG (aildathon

Oferp&Rhieh fot dhatise Miﬁtrdf YiRtsh vt wad fhén evﬁ?&gth’&ﬁnd\éﬁ%duced
isolated in 41 ‘J/g?gle d. Preparation o

( BEESEUTS) thergssidueqgp ingchm@/wa@b ifdvith aqueous IGEOH (2CliV[ solution)
ZaAd?exbsceHmEt;dm qmla @Xtradt Wds)driba (MEH0S 36l thedolk e 20dpaiatba 1ades

(0..404 i.n tol uen nmet hoxybenzyl
affiipred ?@sswé@%id ibsr%f enmg? Zaﬁad@ag oG %ﬁ“ﬁaﬁé’%e

.(Qextﬂtﬁﬂﬂmhoﬁtﬁﬁlﬁﬂﬁ@ﬁﬂﬁcaﬂnmp (0.06g, 0. 18mml) and
Pd2(dba)3 (0,03g, 0.06ninol) and the m xture was

heated at reflux for 36hours. The reaction m xture

was cdble;adatb@ofmbmetmr ature and the sol vent

eg?![fgo ! a ﬁlgbvlﬁl%gct%é\\éeétég %t ogucga%mg {%gg%ér%g%o%g&g\ﬁgviously
descnbed for the preparation of benzimidazole derivatives.

The following compounds have been made by this procedure:
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| ayer was separated and the H20 | ayer extracted
(EtQAc). The extract was conbined with the Et OAc

| ayer, dried (MgSO4) and the sol vent evaporated under
reduced pressure. The residue was purified by flash
chromat ogr aphy (Si 02, Et QAc/petrol eurn ether, v/v 1:9)
to afford the product (1-136) (0.117g, 25%.
Preparation of conpound (1-137) Conpound (1-136)

(O 059 m 128nnDI) was di ssol vedt¥ n TFA (

. Na@i Spdyr s/~Wf t er
- s
ut d wm&h m ), baS| ' 3),cand
then racted (E ). The
(MyS tae solv URDOE, pressure

and the residue purified by flagh efs omatography

(Si 02, EtCﬁc/petroIeun1ether v/vl:4) to a& Jd t he
prodkd92 (1-137) (5¥34ag, 7299 . 1103

I L-1sobutyl -2-(3-am no)thi ophen-2-yl benzi nddazol e
(1-138): To a ﬂyxture of KQSDS (0.499Jg8 54mmol ), H20

(2m) an m inde % 0. 54l )
was eorrgz ,ohd‘ e [ ux for
2. 5h. Af fei nd coorBd™ o rbom ténpRrattire, the

reaction ﬁ]X/l e was con en{ rat ed un reduced
pressure, di g t h (5n1) an engextracted
(Et OAc). The extracdt®was dii ethd MySO4) 3 f he sol vent
-53 evaporated under reducé&l pressure. The residue was
purified by.ffihash chronggpgraphy (S-103),

Et OAc/ petrol cum ether, v/v 0: 10 to 4:6, gradient
elution) to afford the product (I- 138) (0.01g, 689%.
SehamexevH © CGenerel procedure for the preparation of
Z2- (5)-an1no)in1dazo| 4-vyl ben2|n1dazole derivatives

HN N N N_ji NN GAN CN td ye hkCN Et OH
o e s LSS

2- (I H Behz#mi /2 yl)- 3Etdirre r\yL@nltril
e To a solution of ¢l H Benmoi m dazol ) 2-yl )eacetonitdi e
(0. 25qg, 1. ) in toluene (5m ), ™Bredereck's
reagent (0.33 1.92mmol ) was added ‘and the mi xture

was stirred dt1%oom tenperature for 1hodr??

om0y o £ bty S 4RI 00 2B o e

(o8

reci ion
nd-4%x: v e salndonw{dewipidazatedtt100) (.97 0. &1@991) in/MR EmInEEN

p(%t()ﬁ‘pé, S'i'}?nﬁlton%as %}Qd ﬁﬂlb@gi by iso-butyl amine (0.015g, 0.21mmol) and the
mixture was heated at 90°C (oil bath temperature) for 16hours. The reaction mixture was
cooled to room temperature, diluted with Et,O (30ml), washed with H,O and dried
(MgSOy). The solvent was then evaporated under reduced pressure and the residue
purified by flash chromatography (SiO;, Et2O/petroleum ether, v/v1:9) to afford the
product (I-97) (0.039g, 50%).
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Preparation of conpoundy 1-79 and 1-131 To a solution
of

2- (I H Benzoi rai dazol - 2-yl ) - 3-di ned: Lyl ani i no-acryl onit
rile (0.99mmol) in EtOH (8m ) a hydrazine derivative
(1.2-2mol ) was added and the m xture was heated at
reflux for 16hours. The sol vent was evaporated under
reduced pressure and the residue purified by flash
SchemeXBhr aphy (Si 02, CH2C12/ MeOH) to afford the

product. gxThe fol | owi ng conpoq?fs wWer e prepar egyby

t hi ce e: E~MN 1N _NNONs‘%

79 =79 =13% - _2MN EN &1—20}-&
0: ~ I NPd(PPR3) 4 ND= >= C%~--o\"'\O

1-(t- oxycarbonyIT€Z (3- chgoro pyra2|n 2- -|nd6fe
To a solution of 1-(t-

butoxyggB gonyl ) -indol e-2-boronigg acid (1.85nuuol) in
degassed DMB (7m ) under N2 atnosphere, pyrazine
(2(Npiethokyetyd rndoke 3-dhlbo-3-Gviscbuty) i<AMBl o &l -2 @26 | )

(Dol en8 0 RS B8 repda il ol A expripontal
t gngdura bufoe jhefprpardtiined cwnpo"ﬁhé(lrﬁiawad wed. (ihetcmde reagtion
tBS{GJ:GNVL ﬁe& ﬁa@ﬁ’l:hrﬁrﬁatflﬁ% (§1 2 2 éﬁroﬁu%te%% @rlg %‘3 "? a

| ayer separ ate ayer act
Tzredxen@ olrtiom) éelaféord the produg (I 8$)gj&$ﬁol:anld agadi am@angofhg ed

rated under reduced
p et ﬂﬂamr m ﬁ'x'a%ﬁ'tg'ﬂﬁu&o&y§ ché&P2S)!

resi dué was purified by flash
chromat ography (Si 02, Et20 petroleumether) to afford
lsdbmbstiyoxycar bonyl ) - 2- (3-chl or o- pyrazi n- 2-yl ) -i ndol e.
Scheme XX: C1 C1

X >—Qa o2 O vovy
< samo )

I-100 199

2-(3-methoxy)phenyl-3-chloro-5-(1-isobutyl)benzimidazol-2-yl-6-aminopyrazine (I-
99): To a solution of the boronic acid (0.026g, 0.17mmol) in degassed DME (2ml) under
N, atmosphere, benzimidazole derivative (I-100) (0.07g, 0.21mmol) was added followed
by Pd(PPhj), (0.02g, 0:017mmol) and K,COj3 (0.072g, 0.52mmol) dissolved in degassed
H,0 (1ml). The mixture was heated at 90°C (oil bath temperature) for 16hours. The
reaction mixture was allowed to cool to room temperature and the organic layer

separated. The water layer was extracted (EtOAc), the extract combined with the organic
layer, dried (MgSOs) and the solvent evaporated under reduced pressure. The residue
was purified by flash chromatography (SiO,, EtzO/petroleum ether, v/v 5:95 to 20:80, a
gradient elution) to afford the product (1-99) (0.031g, 44%).
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\-NTPA 0: ~NNNCH6Cl C CNI I J 2 HN -7-0O---0
2-(3-Chl oro-pyrazin-2-yl)-indole: To a solution of

1- (t-butoxycarbonyl)-2-(3-chloro- pyrazin-2-yl)-indole
(0.62g, 1.9nmmol) in CH202 (20m ), TPA (10m ) was added
dropwi se at OOC. The m xture was allowed to warmto
roomtenperature and then stirred for 16hours. The
reaction mxture was diluted with CH2C12 (20n),
waehemel XWil't h t he saturated aqueous NaHCO3 sol ution and
dried (MySH4) . The sol vent was then evaporat ed under

reduced pregsyr  af for

2- (3-chl or ACRVES |ﬂﬁ0|@(\)H
Schene XM NllN HN N Pa@edy, Na

1-92

[ 2- (3- Ami no- pyr azi n- 2 yI)MF'ﬁ-lndoI -yl

(1-92): To a solution of 2-(3-
am no- pyr azi n1®6yl )-indol e (0.03g, 0. dmol) in DUF

Bkl BRIy o B 2 9o
aptaparition af con®ang A thmemghkmmr@etal(p@ocmf;g as for th@ pmyprration of
M@oﬁnp%qgcﬁg ﬁw&wgaeng tyadé t i %fri?;o&‘?fgfshi rred

room erature ath

t @Hﬁé@taﬂm)@l@@ ﬁtzoinwekumaﬁ!er M’féﬁ? te 88} egradient elygion) to afford

t&g@gda&wgg) @ghuted with Et20 (30nil), washed with
and dried 8!\/9804) The sol vent was evapor at ed
under reduced pressure and the residue purified by
f sashesmpmat ogr aphy (Si 02, ether) to afford the.
product (1-92) (0.006g, 17% 63% based on the

recov regﬂls t arfri ng_ mate 9: he 9N Cl -N}}j:
y ¢\
(i\\ NaH CE

DMF

95% - 55
H DM 1-93

@
3

Pd,(dba), | pINAP
NaOt:Bu | toluene

O
>—CF
HN

H, OMe
©:N\>_}/j K,co, ©: )33 CF,COOH ©: >—2/j
N §7  MeOH/H,O0 \e
\e I-138 1-137 I-136
Preparation of 2-(3-Bromo-thiophen-2-yl)-1H-benzimidazole
To a solution of 1,2-phenylenediamine (1.13g, 10.47mmol) in DMF (40ml), 3-
bromothiophene carboxaldehyde (2g, 10.47mmol) was added and the mixture heated at
110°C for 16hours. The solvent was evaporated under reduced pressure and the residue
partitioned between Et,0 (50ml) and brine (20ml). The Et,O layer was separated and
washed with H,O. The combined brine and aqueous layers were extracted (Et;0), the
extract combined with Et2O layer, dried (MgSOs) and the solvent evaporated under
reduced pressure. The residue was purified by flash chromatography (SiO,,
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NJ 2 ~N "ONEtOHn~, OC.CN NI C>NN HHclffl~o H
ROR CN-N I: 100 ~\ J N NNHN | NNI1-132 &'
: ) NC 1-130

2-(3-Chloro-pyrazin-2-yl)-1H benzi m dazole: To a

sol ution of 3-(IH benzoi m dazol - 2-

yl)-pyrazin-2-ylamne (0. 15g, 0.7 1 mmol) in a

m xture of conc. HCl (3nmL) and H20 (3nl), a solution

oEQGMa&@Reu(n&IH&BS@, 2:8).t8 &fifiord BY3-bromieRBiopienmi2) yDakE-berd il diazole

&%9%\4 ? OCC. The m xture was stirred for |hour at
ye ow precipitate was forned), diluted wth H20

(5m), basified with K2C03 to pH 7 and extracted

QA
g E:: \Y e(rﬁr pg\;ll-(glgg ?}a(.jt Lﬁ%ﬁ}gﬁoﬁh%a?éd(l r E§S ur e 1|§lzg&rglgs i due
W allgyletipd p@mh;yurfdﬂs@hrmtbmh@g’% ﬂbhl} besiimidazof wep 93:ried
a&ft llgwlng 4& 5133};«%&4& fé)pﬁlﬁ RAQRHGT of'b§I§L a&@?dgﬂvau;?’& /‘i‘he
["ut or de

Furt yrazi none ypr oduct
(arodugPivas(isplayiiy 41 Bgigld.
2- (3-Di net hyl am no- pyrazi n-2-yl)-1H benzi "dazole: To a
sol ution of 2-(3-chloro-_ pyrazin-2-yl)- |
H benZiredatips e, O(rwomig@ﬁ% 17mol ) in EtOH (1 "),
dwE&JMoﬁm éb%npoﬁm ztt:m&n& ﬁﬁdpherﬁﬁlﬁ)sqkaa,typmlbembeﬁdazom
ei! dded and the reactiqQn m xtu ﬁ
i W 4Dl FAmmaBan iolueneid o) peshetasihaneyl A O hﬁie%m ) was
Cgdadd fdllt@sﬂéd Hy2040Bu @)01?@@ 311)69mmoDh! ?mpneconéngg,g?einaﬁl)tat@d room
rature, xture was extracte ,
R PTGeR (0 o botameni e ok foetlis 4 apiiuay The
Ufed@ion Ihﬁﬂ:hhel ks PooRRITHI Fodmt t&n@izftﬁré dndthé 'e’olvegt evaporated under
i met amn zin-2- enz a 0
et breBii RBisit rmnbacs Bebegg Bidapd S0 therlofe
bageriwis ekpzrated 2nd/thy By® hyereetrdcled IBE@ACc). ZFhe 8xtract was combined with

O AL BRSO T O pA R AL . o
atdsrylhaw”qmnﬁéd iyeftash elirofpategraphyl 6510w &t O Aefgetroleum ether, v/v 1:9) to

afford the product (I-136) (0.117g, 25%).

Preparation of compound (I-137)
Compound (I-136) (0.05g, 0.128mmol) was dissolved in TFA (1.5ml) and the mixture
was heated at reflux for 1.5hours. After being cooled to room temperature, the mixture
was diluted with H,O (5ml), basified (aqueous NHj) and then extracted (EtOAc). The
extract was dried (MgSOy), the solvent evaporated under reduced pressure and the residue
purified by flash chromatography (SiO,, EtOAc/petroleum ether, v/v1:4) to afford the
product (I-137) (0.034g, 72%).

1-Isobutyl-2-(3-amino)thiophen-2-yl benzimidazole (I-138): To a mixture of K2CO3

(0.49g, 3.54mmol), HoO (2ml) and MeOH (5ml), amide (I-137) (0.02g, 0.54mmol) was

added and the mixture was heated at reflux for 2.5h. After being cooled to room

temperature, the reaction mixture was concentrated under reduced pressure, diluted with

H,0 (5ml) and then extracted (BtOAc). The extract was dried (MgSO,) and the solvent
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Scheme XX[I1: C1 MeSO2M C N -N1l1*leso® NN CN N

K Co' N NJ/ DWI-101 3-(1-1sobutyl

benzi m dazol - 2-yl ) - pyrazi n- 2-yl am ne net hyl sul f onam de

(1-101): To a solution of

2-(3-chloro-pyrazin-2-yl)-1-isobutyl-I H benzoin-iidazo

le (0.1 1g, 0.384mmol) in DW(8mL), MSO2NH2

(0.033g, 0.346mml) was added foll owed by K-2C03

(eQapdfed nnded red6@rhpreknrea The tesiguamv st purifiedisalastichaema e by
I t r f t -

Biope Pk FaRE PhH 74 paglo L spab B ERPL ol AR

da8)@nig, b8%m the filtrate was evaporated under

reduced pressure and the residue purified by flash

chromat ography (Si 02, EtQOAc/petroleumether, v/v 2:8

tSohene K VI et} prog¢dure forthe prepazgtion of2{He-amieplipgezel-4ry1

( . : 8 % based on the recovered starting

r?%?zg“r’fh%’l%f&?gfﬁtééchene 3= HNHN M1 N ()~N N NaH N N

DVF NC NC 1-8131-90 3-(I-Cyanonet hyl N

berte{- dazol 72-yl) i ngZNy | ENBRhy | a (2=Q0): To

a Qoiluen§r nm ( : ! \I QR dr y

DNI'F ®. 5f') under N2- & nosphere, NaH (0. Ofg,

0.24 |, 60% | 1 ner.al, oil) added. at r .

i O R e e L L e

(b Dsblutioof (VHBwBdithidwms-2-tyh avetadilidga(026g, 1tGmenad) i talyege (Sml),
irred for i | hour.s., A.sat i

pelgesies a0 tige P el R ol R R e Bl O

(tEmnftare foFHBoweX 2+( HE- Bewvasnidwmehpl)-#idimethid@ninetp¢rplg-nitrile (0.3g,

( ™). and 2L i

D bty AR oA SRR B g PY AR Bisted wih

chetrolewh ethercgoH firi¢dSi 02, Et QAc/ petrol eum et her,

gradient elution) to afford the product (0.0260Q)

contam nated b some byproducts (20% by LC MS).
Fur t h&reprtion piaorppusds {-Grerdf118f ded t he product 1-90

(B0 PQMhon 6794 1H-BERSHBA$SPS-y1)-3-dimethylamino-acrylonitrile (0.99mmol)
in EtOH (8ml) a hydrazine derivative (1.2-2mmol) was added and the mixture was
heated at reflux for 16hours. The solvent was evaporated under reduced pressure and the

residue purified by flash chromatography (SiOz, CH>Cl/MeOH) to afford the product.

The following compounds were prepared by this procedure:

BN BN
Co<1 O
\ =N
N NH N
; )
79% NC
13%
I-79 I-131
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O YNE~ E~-NHN NN CCNNO: THF/DNW& N N NC NC
1-81 1-83 3-(1-Cyanonet hyl

benzi m dazol - 2-yl ) -pyrazin-2-yl urea (1-83): To a
solution of amne (1-81) (0.05g, 0.237mmol) in

TBF/ DMF (2. 5nLj 2nL) under N2- at nosphere, isocyanate
(0, 136g, 0.83mmwl) was added dropwi se at O C and the
m xture stirred for lhour. MeOH (1.5m L) and saturated
Sghemperxsol ution of NaHCO3 (1.5nmL) were added and the
rnixture slowy warnmed to roomtenpergure. After

bei ng concentrg ed under r[ejuce L es Ne, t he crude
reaction m xt ) and the

solid forned at ed b ﬂ’?ha)Jt hed with
Et OAc and dri ed pro o(l 83) (O 041 g,
70% . -58 Sche

N 4O, ,, MO :::CN > N
NM, "1z~ \ (: 'OCNNN-O NNO Clc~ N-O NaH DVE

I i@ﬁ;tulox}&%?&:gbaﬁ(s ﬁé&@@?ﬂzlﬂg@ﬁnﬂ?@%ﬁﬂﬂuh{oﬁ ;>1 g&) ITo a
solutiaon o enzi.m Z0| e - ; . ,

hl}toefmﬁﬂe%ed?lz@rhoyonﬁﬁawl-gil\'@mﬁ% Wd‘géﬁéﬁ%gm&g UL o
E&g%spﬁéﬂtpyﬁbﬂle@lmmmn was adddd @llowld @nét%ﬂdé (Ansseomadlpdisbolrtd in
- ' G X irr
e Sl MU ke i s 40
lteperaturte)rior murad'ﬁlgad'eandh ﬂnhrmre wacthencatioweddd uocé to room

t t CH2

\S’t)eérln{}eg%tlr%g\t}% (é)ré‘mé(iqlé Seﬁar ?ed %%t%gglt O ija&éreegtre{ggﬁv(ﬁ% hﬁ:\e
combined extract and organic layer were dried (MgSO4) and the solvent evaporated under

reduced pressure. The residue was purified by flash chromatography (SiOa,
Et,O/petroleum ether) to afford 1-(t-butoxycarbonyl)-2-(3-chloro-pyrazin-2-yl)-indole.

Scheme XX:
a cl
N TFA =N
\\ —_— \Y
N N —/> CH,Cl, N N—/>

2-(3-Chloro-pyrazin-2-yl)-indole: To a solution of 1-(t-butoxycarbonyl)-2-(3-chloro-
pyrazin-2-yl)-indole (0.62g, 1.9mmol) in CH,Cl, (20ml), TFA (10ml) was added
dropwise at 0°C. The mixture was allowed to warm to room temperature and then stirred
for 16hours. The reaction mixture was diluted with CH,Cl, (20ml), washed with the
saturated aqueous NaHCOj3 solution and dried (MgSOy). The solvent was then
evaporated under reduced pressure to afford 2-(3-chloro-pyrazin-2-yl)-indole (0.41g,
95%)
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The residue was purified by flash chromat ography

(Si 02, EtQAc/petroleumether, v/iv 1. 1) to afford the
product 1-86 (0.138g, 69%.

| -1sobutyl-2-(4-am no)-1, 2, 5-o0zadi azol - 3-yl - 5- (nor phou
no- N- propoxy) benzi m dazole (1-135): To a solution of
hydr oxybenzi m dazol e (1-129) (0.047g, 0. I 7mmol) in
dry DVF (4nlL) under N2 at nosphere, NaH (0.008g, 60%in
richemea®Xbi |, 0.2nmmol) was added at roomtenperature
and the mxture stirred for 30m n. Fhe chloro

al kylating agent (&N)3 1 g, 0. 17mmol ) spas t hen added

and the mxt at gaNat 96<.C (¢ Nenper at ur e)
for 16 hours r (_e_i/}ng—ccoﬁed \E erature,
the m xture was ®iluted w Et 20 (30 )" and washed

w th H20. The Et %_gsl ayer was dried (Mgap4) and the
sol vent evaporated under reduced pressure. In order to

I [RBWenihd Pyrakiar2-y11 Byt ob-3 yl]-accuonintile dI-92) 010 4 dodution ofR4(3t

th i d [ I [ hyl
iyt rni D 0% Kt § BSeh e oTBSR I
watherahik .01himol) s ddded & rookhtempéretaten Thamixsap smedtieeld foy an
filt. ion, h j i th 2. .
R S ERo . SRRV R b Mcon
uniteire wasdtinedht prons eopeattue farf fob aatl 4t166°Coiod detl ten(peratuged Hr
oo oYl g i
Dan(lirigchiMESI0«) The Soluona whseregoredundsr: redvicerbprirsvre i Hezesitles
- - i ] Y T . A d
e el aga 1k 4 ehsas lnnebogd
hEH4b/63f° hased opiherecoyered sipging matengber bei ng cool ed to
roomtenperature, the reaction mxture was diluted
with Et QAc (15m ), washed with aqueous Na2S203 (10%

segheme XXV aqueous NaHO03 (saturated sol ution) and
H20. The organic phase was then dried (MJSO4), apd

t he sol vemt evaporated to af{ord the product 1=8/

(mm Sebe EL) eero@‘a\f f _N>the
acae -8 A

Cc $ }“on/ofn_cgiz!“'oé’a HnN/ EOR/ELO § \—7

SR
©:§ S oy

1132 ©:1§ 2

NC 1130

2-(3-Chloro-pyrazin-z-yl)-1H-benzimidazole: To a solution of 3-(1H-benzoimidazol-2-
yl)-pyrazin-2-ylamine (0.15g, 0.71mmol) in a mixture of conc. HCl (3mL) and H20
(3mL), a solution of NaNO; (0.059g, 0.85mmol) in H,O (2mL) was added dropwise at
0°C. The mixture was stirred for lhour at 0°C (yellow precipitate was formed), diluted
with HyO (5mL), basified with K;COs3 to pH 7 and extracted (EtOAc). The extract was

dried (MgSOy) and the solvent evaporated under reduced pressure. The residue was

purified by flash chromatography (SiO2, Et20) to afford the chloro pyrazine product
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nitrile/carboxylic acid N CN + OCINC, *,e \'~ - ~Ch.
t HO NaH N DMI NC Preparation of
2- (het eroaryl ) benzi m dazol es To a m xture of bis-am ne
(6.5mmvl ) and pol yphosphoric acid (- 15g) nitril et
carboxylic acid (6.5mmol) was added and the m xture
stirred at 170'C (oil bath tenpereature) for 6 hours.
The reaction m xture was then cooled to -50'C,
d0HEThy 89%). rFuirther edutign efferdeddbepyrazirenciamrodug{B132) (.04
wﬁﬁeried (MgS™), the solvent evaporated under

Jced pressure and the residue purified by flash

chronatography (Si2, ether) to afford the product 2-
|
T S

mrwn\il yINI CMIWdPZOIR(OIrQ”gi 9%7r1mr¢9 in B3 @mbpdimathylemine
%Nm@h toudi,6dod Seiieh BA zg &&gmqu@zaala@&dTﬁ@m@w}nﬁ&dr@n

procedure was carrije ou ow ng the genera

phegied insedled ype 3t RRO°CApidsimin pasier microwarysonifiansgpROW, 300psi).

dﬁﬁér\béhg M&)‘Ped tcT Hfénf tﬁ%&%x@&h&&%ﬁ&ﬂ%&hﬁé{&l f5AL), the extract
pr epar ed % 1- 77 CHARACTERI ZATI ON DATA

[ Grisd $Metid) ﬁw@e mlﬁfﬁa?Véaora%@derds%%wa@msfto Hrder3y |

b&inﬁlﬁ&lﬁ@ﬁﬁ&-p%&ﬁﬁtﬁm i Blbk¥s-inSdaAblb AY.050100k)se descri bed
in the schenes, general nethods, and exanpl es set

forth herein, supra. The characterization data for
t hmmﬁctnﬂuﬁﬁiﬁ)-s-g Sdfisréth Y dendimidhadll 28yl fhyRerine il - 1300 R-(3-
| Blmel'tjtgr a.?mtll?c’)?;l)_ycr:ézml_- -yh)- g—lol:ps S gaz)oleavpag a]k?iatl\elygccg%}nag'to general

procedure for the alkylation of benzimidazole derivatives.

Scheme XXTIT:
a MeSO,NH
N =N MeSO,NH, N N
Sel-Jgaie!
\N
©:N N—/> K,Co, ©:N }v/
_< DMF \8

. 1-101
3-(1-Isobutyl benzimidazol-2-yl)-pyrazin-2-ylamine methylsulfonamide (I-101): To a
solution of 2-(3-chloro-pyrazin-2-yl)-1-isobutyl-1H-benzoimidazole (0.11g, 0.384mmol)
in DMF (8mL), MeSO,NH, (0.033g, 0.346mmol) was added followed by K,COj3 (0.106g,
0.768mmol) and the mixture heated at 125°C (oil bath temperature) for 16 hours, cooled
to room temperature and the solid separated by filtration. The solvent from the filtrate
was evaporated under reduced pressure and the residue purified by flash chromatography
(5103, EtOAc/petroleum ether, v/v 2:8 to 3:7, gradient elution) to afford the product I-101
(0.01g, 9%/18% based on the recovered starting material).
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[0090] 1H NNM data is sunmarized in Table 3 bel ow
wherein 1H NVR data was obtained in deuterated DMSO,
unl ess ot herw se indicated, and was found to be
consistent wth structure. Conpound nunbers
correspond to the conmpound nunbers listed in Table |
. Table 3. Characterization Data for Sel ected
Compounds of Fornmula | Compound M+l Rt (min) ']Ja NWR
Nchelme 330¥s) dH (DVSO : 5.90 (2H, s), 6.89 (2H, S), 13
241 1.69 7.41 (1 H t),7.53 (I H t), 7.90 (1 H, d),
7.95 ( H d). 1 H®#R dH (DMSO : 6.7 2H, s, NH2),

is 202 1.46 7 Q\ZH A , 7 nd, AM), 7.77
(1 H d, AM 3 (A A_S~ ): 2.38
(3H, s), 5.75 {2H\ s)¥ 25 2“58 1, Eool 2H, s), 7.41
(2H, m), 7.79 (LA d), 778 (1 H ). dH (DVSO):

1.05 (3H, t), 3.53 k@H q), 6.03 26 feP8 (2H, s),
6.95 (2H, s), 7.45 (2H, n), 7.85 (2H M. -61
@dﬂr&)@n@mﬁlﬂ uapmdayom-yl}mazm-ylme(cwmmga 99y ora spltion

i) graift 1) Igg@s‘ég%ﬁr%o% DN?: ﬁ%g{l}_ﬁ%ldér Néscﬁznospl'zenz3 Rl (6 01 g,
24m@104§0?'osmm1@;al oipigvap gdried abmon tgperace mgl)the remslge *(“21141 or

g 5l 1§| 0. @mol) ‘;aslﬂaél(aadéd ,and the r[g%ur'ég@rreh fglgadgidonal

OLsegA satgrated F‘PI‘{tBPVf §6 Cl (4mly G’af %!Eleciandstsw mlett%exefz%edl

SEOAS. B didkadriwaSwashéll w1ﬂr’1132d Hrikd (VaS0.4)%hd &héQolbed Svadbtated
%%%w%mg%%éhe rguc%g W(a.glﬂmf %,5 It_)ly ﬂa.gn chromatooralghy (ELozbr )
EtOAc/petroleum ether, gradient elution) to afford the product (0.026g) contaminated by
some byproducts (20% by LC-MS). Further HPLC purification afforded the product I-90

(0.009g, 17%).

Scheme XXV:

THF/DMF

\/Z

I-81 I-83
3-(1-Cyanomethyl benzimidazol-2-yl)-pyrazin-2-yl urea (I-83): To a solution of amine
(I-81) (0.05g, 0.237mmol) in THF/DMF (2.5mL/2mL) under N,-atmosphere, isocyanate
(0,136g, 0.83mmol) was added dropwise at 0°C and the mixture stirred for lhour.
MeOH (1.5mL) and saturated aqueous solution of NaHCO; (1.5mL) were added and the
mixture slowly warmed to room temperature. After being concentrated under reduced
pressure, the crude reaction mixture was diluted with H,O (5ml) and the solid formed
separated by filtration, washed with EtOAc and dried to afford the product (I-83) (0.041g,
70%).
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CH2CH2), 1.28 (1 H, m CH), 4.51 (2H, d, 32 256 2.14
NCI-12), 6.98 (21-1, s, NH2), 7.28 (1 H t, AV, 7.37
(LH t, AM and 7.78 (d, 2H AWM. 1 H NVR dH (DVSO):
0.89 (61-1, d, 2 x 33 258 2.24 CF13), 2.22 (1 H m
CH), 4.48 (2H, d, NCH2), 7.01 (2H, s, NF12),
7.29-7.47 (21-1, rn, ArH and 7.82 (2H t, AM. 34
247 1.58 dH (DMBO): 6.85 (2H, s), 7.87 (1 H m, 8.25
(Schée XXVIS. 60 (1 H, s), 14.4 (1 H, br). 35 306 2.09
dH (DIVISO): 6.80 (2H, s), 7.85 (1 H, s) 14.4 (1 H,

br). 1 HNVIR dH (DVBO): 22(611 27(2H 36
273 1.09 @), 4.8 (21-1, Muy7.0

Myeo nNVB_dH 48 u52 PgH,Vm\,nl\chz

2.01 6l 8

2 37 40—62H, 2 x
7. 73 (2R, Arﬁ 1 HN (Dﬁ{EO) 2.41
2. 60 258 1.67 (1 H

, 3.28 (1L H m,
dd), 4.98 (1 H m, (2H, s, NF12), 7,

5121(1’1'862 X t, ArH) and BIB0-7.69 (2H, 2 x d, Actsy.
H(DIVISO: 0.92 (6H t), 3.61 (2H m), 39 318 2.15
4Pwre@mofﬁ$mpoemé@ 9.1, 's), 7.37 (2H, m), 7.78

(Bda doiutidh of HenZithidhzbié BME81)0.212¢, 97386m0N i EYICHZSI, (20iiD), undd?

IS orrer s A+ oJTe
(Mpptmgiphete 3 iionat B%fa G poptigh T ané@m% wwd?#?t -
sj0°C 6Tﬂé)m{x311e ﬂzaésHsﬁ}red &~ go"c?:(?fd: lgmuﬁlies afiAhetbBarie OB rodih
L S)en £.40 (1 H
gt ot agesion ot e et i Sl Ciieimixee ofopisgy
SICH,61,8 ﬂ:le(eﬂilrhct dojed (N@SG@ @ndlth& dolvenB&ragatated, urtder) reduteditessire.
F&hergsidu%'v;?’ag plgrilﬁeic_iLby ?l@h’ chromatography (SiO;, EtOAc/petroleum ether, v/v
1:1) to afford the product I-86 (0.138g, 69%).

1-Isobutyl-2-(4-aminoe)-1,2,5-oxadiazol-3-yl-5-(morpholino-N-propoxy)
benzimidazole (I-135): To a solution of hydroxybenzimidazole (I-129) (0.047g,
0.17mmol) in dry DMF (4mL) under N, atmosphere, NaH (0.008g, 60% in mineral oil,
0.2mmol) was added at room temperature and the mixture stirred for 30min. The chloro
alkylating agent (0.031g, 0.17mmol) was then added and the mixture heated at 90°C (oil
bath temperature) for 16 hours. After being cooled to room temperature, the mixture was
diluted with Et;O (30ml) and washed with HyO. The Et,0 layer was dried (MgSO4) and
the solvent evaporated under reduced pressure. In order to remove the staring hydroxy
compound from the product, the residue was dissolved in CH,Cl, (1ml), TBD-methyl
polystyrene (0.01g, 2.39mmol/g) added and the mixture was shaken for 16 hours. The
resin was separated by filtration, washed several times with CH,Cl, and the solvent from
the combined organic layers evaporated under reduced pressure to afford the product (I-
135) (0.019g, 27%).
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14.1 (1 H br). 1 HNVR dH (DIVISO: 3.73 (3H, s,
MeO), 44 232 1.52 6.72 (21A, s, NF12), 6.87 (1 H, d,
AM, 7.02 (1 H bs, AM and 7.51 (1 H, bd, AM. The
N- hydragen signal was not observed. dH (DVMSO: 1.4
(9H, 2s, m xture of 45 297 2.11 isonmers), 5.9 (2H, 2s,
m xture of isomer- 7.0 (2H, br s), 7.5-8.0 (3H, n).
-62 Conmpound M+l Rt(min) "HNWVR No |- (obs) dH
(SobEaR XXBNO0 (3H, 2s, mixture of 46 299 1.66

i somers), 5.95, 6.05(2H, 2s, nixture of SOmners)
6.95 (21-1p, 7,9 5(3H @N H(DI\/ISO)
384(2x3H O_L§amer -. \8 (2x2H
2 rsNA+13) 6. 90 N2H N2 s,
271 1 65 NH2 Isorrers A+B), 7.04 (11 H, m Ar H,

|somsr A), 7.16 @B4H m ArH |somsr BI-57 7.39 (1 H

ArH, isoner B), 758(1 I\/{
Nl -minophaSyoxadiazal- 3h ?\#wmﬂd%m B3 Bsrzmrdmleéw)
Ho. (ﬁBg)AJab‘thsoﬁfe@ﬁx Iﬁlz(Blml f517%/§61h|hoxﬁﬂ @Izoﬂafhdzﬁé thikfbd whSeated at
I\g-(lé g : AZ; (3 J—I (e Ei s, . 49 216
1 @ . erfgmg fOC}lF tﬁjtoonytegger%t&r H e {e}actlo? n&x;ture(wzgs H,
bdl)uta’dﬁgimﬂ%gc (212518n|l'j,2w§-§héd w%h &duill]\-RHl\’dez@ﬂArYW)solugonZ Quqlhodth
S . Ly ; .\ ,
PRy g oo o Tug i gl e e gipd RigsOf, and
Athtiyolventl dvapdiviReditol a(fbTH6d) prodhicOAS7((B.BILSg0l38%3H3) , 51 255
1.28 6.78 (1 H g, NCCH), 6.98 (2H, s, NH2), 7.50 (11

H t, AM, 7.59 (11 H t, ArH) and 7.98 (2H m ArH).
Scheme XXVIIT: General procedure for the condensation of bisamine and

nitrile/carboxylic acid
NH, N a ™ on
L, e CO® - @V H
NH, BOOC/NC N NaH

Preparation of 2-(heteroaryl)benzimidazoles
To a mixture of bis-amine (6.5mmol) and polyphosphoric acid (~15g) nitrile/ carboxylic
acid (6.5mmol) was added and the mixture stirred at 170°C (oil bath tempereature) for 6
hours. The reaction mixture was then cooled to ~50°C, dissolved in H,O and extracted
(EtOAc). The extract was dried (MgSO,), the solvent evaporated under reduced pressure
and the residue purified by flash chromatography (SiO,, ether) to afford the product 2-

(heteroaryl)benzimidazoles.

The following compounds have been prepared by this procedure:

N BN
CO-0 o
s

2% 178
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| HNWR dH (DVMSO): 6.88 (11H, m AM, 52 218 1.03
7.18-7.41 (4H, t+bs, 2 x ArH#NH2), 11.99 (1 H bs,
OH) and 13.78 (1 H, bs, NH. dH (DVMSO: 2.65 (3H, s),
5.90 (2H, s), 53 255 1.82 6.95 (2H, s), 7.25 (1 H,
m, 7.40 (1 H t), 7.70 (11 H m. 1 HNVMR dH
(DVMSO): 0.98 (6H. d, 2 x CH3), 169(3H m CHCH2),
4.70 (2H, dd, 54 272 F2.41 NCH2), 99 (2H, s, NH2),
7.34 (’n_emanthrt of Nealyl- ZThaaIOf(rxlibenzmdazqdm 7.73 (1 H, d,
QY0 88
Afhgl)alkglm 61;0&9(11‘& Jvaﬁsarrd:d o@trfhﬁowﬂ-%'thyygﬁe%& )fc%r tge3 (1
Hlkyiatlon m\!@enzwdwle(@nwtweﬁ ArH) and 8.32 (1 H d,
ArH). 57 217 0.95 dH (DI\/BO) 5.34 (2H, s) 6.67 (2H,
br), 6.80 (2H, br), 7.45 (11 H, d), 13.0 (1 H, br).
1i4e faliowing compesinyls hage besnpppated 2 x s,  NCH2, | somers
A+B), 5.79 (2 x 2H, 2 x s, @uH2, isonmers A+B), 6.88
(2 x 2H, 2 x s, 58 296 v NH2=Nj sonmers A+B), 6.99 (1
H d, ArH isomer A, 123 ) d, ArH, isoner B),
7.29 (1 H d, ArH isomf 7 (1 H t, AM
i soner... 59 262 1.22 1H N %(DNBO) 3.85 (6H. s),
6.79 1 (2H, s), 7.18 (2H °br sy, 13.4 (1 H br).
1.47 ITH NIVIR dH (DVBO): 6.108 (2H, S), 6.79 60 246
(21-1, s), 7.05 (1 H, br s), 7.28 (1 H, br), 13.6 (1
H, br). 67 203 0.81 dH (DVBO): 6.88 (2H, s), 7.38 (1

H m, 8.15 (11 Hg MC&EEZZHIONDAI 14. (1 H br
S[})089] ) 6%1e%:?1v ggpra]uged '\oAtiil%r cl?)tm oun of }\b rmula I lgy met?xods substantially

similar to those described in the schemes, general methods, and examples set forth herein,

supra. The characterization data for these compounds is summarized in Table 3 below
and includes HPLC, LC/MS (observed) and *H NMR data.

[0090] 'H NMR data is summarized in Table 3 below wherein 'H NMR data was
obtained in deuterated DMSO, unless otherwise indicated, and was found to be consistent
with structure. Compound numbers correspond to the compound numbers listed in Table
1.

Table 3. Characterization Data for Selected Compounds of Formula I

Compound M+1 . 1
No I- (obs) R¢(min) HNMR

dH (DMSO): 5.20 (2H, s), 6.89 (2H, s),

13 241 1.69 | 7.41 (1H,1),7.53 (1H, 1), 7.90 (1H, d), 7.95
(1H, d).
1H NMR dH (DMSO): 6.79 (2H, s, NH2),

18 202 1.46 7.31 (2H, m, ArH), 7.53 (1H, d, ArH), 7.77
(1H, d, ArH and 13.65 (1H, s, NH)
dH (DMSO0): 2.38 (3H, s), 5.75 (2H, s),

25 258 1.64 | 7.00 (2H, s), 7.41 (2H, m), 7.78 (1H, d),
7.90 (1H, d).
dH (DMSO): 1.05 (3H, t), 3.53 (2H, q), 6.03

26 - 1.98 | (2H, s), 6.95 (2H, s), 7.45 (2H, m), 7.85
(2H, m).
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01 dH (DVBO): 5.80 (214, s), 6.95 (21-1, s), po 68
242 1.38 7.60 (11 H m, 8.40 (11 H m, 8.65 69 204
054 1 HNWR dH (DMSO): 6.82 (2H, s), 9.08 1H,s,9.28
JH-Qnnrll A7(1H brs). dH (DVMSO: 5.48 (2H, s), 6.55
(21-1, s), 77 250 1.16 6.75 (11 H, m, 7.33 (2H, m,
7.70 (3H, m and 8.12 (1 H d). 1 H NVR dH (DVBO :
7.13 (2H. m ArH), .44 (1 H d, ArH), 7.63 (11 H

Al\/p, Corg®und [2M+1. b H, s, pyrazi , 8.06 (1
s, gyebzin Khbsnkfél.}lg (1. H s, Whe NH2

SI gnal gas nct gjase'qus 1) d (RMEOXIFH (BIVE -.386!'"258 (2

s, |-NCCH2) 7 77 : |7-35-7.7 ! \ 22 .

L63|807(21],' hM, - 8 ‘2. i
hydy ogen and S%fg%] ( l%ﬁa d,7:7|ig)(ﬂé§)lf?ie-(2hydrogen)s) Th(,
(am] sy, ,s),

NH2["S1 g Was ng a%éve

(211, Y. 5.75 °82 1 4336Mms) 683 (1 H
6.90 (Ldd .7 80o7. 4 o7, H(DZ§¢B Oz(H-f>@f?<2H893 294
1. 36—6H-{DMEO)—6——h—(2H 328 LH 3kS. (H Lo

(2H ) ,818. 45 |( 33701, m)1,-9811ff5'f’$4 20D T R0
7.365 2R Br) ;] 7 4 (2R S, mmamamm) 5a8@A(RI- 1,
bry| 7.85 (11|H, m, |7.95 (1QH2IGIH2 28 (§H,3% CH], 4.51 (@, dsj

i
13.2 (1 % br |s)2%885| 24340, ?ﬁ Fie) Htg 7
(2R ,-S).6.90 (21-1, s), gg,cm ”"P”‘ jd( Al
S) . [THNVRdH (L)IVbU) 0. 971 (mwm(DMSO).W(GHLd‘Téx
i sofrers A+B), 2. g%a >§22]‘ , CHay2.22(8HD, CH) soasezHs dA+B) |

288 519

=

174

=5

o

| SO

3.8p (2 X 3H, I)[CI-QQ) 7@V@H$§U%?@WI§§H
4.4p {2 x 2H Im 09 2%
34 |m 34 | 247 N A C 1 RS TR

8.25 (1H, d), 8.60 (1H s), 14.4 (1H, br).
dH (DMSO): 6.80 (2H, s), 7.85 (1H, s),

35 308 2.09 | 44 4 (1H, br).

1H NMR dH (DMSO): 2.2 (6H, s), 2.7 (2H,
36 273 1.09 | m), 4.8 2H, m), 7.0 (2H, s), 7.3-7.9 (4H,

m).

1H NMR dH (DMSO): 5.52 (2H, m, NCH2),
a7 284 201 | 6.83(2H, s, NH2), 7.31-7.40 (2H, 2 x 1,

ArH) and 7.73 (2H, m, ArH).

1H NMR dH (DMSO): 2.41 (1H, m), 2.60
(1H, m), 3.28 (1H, m), 4.56 (1H, dd), 4.98
38 258 1.67 | (1H, m), 6.80 (2H, s, NH2), 7.19-7.29 (2H,
2 xt, ArH) and 7.60-7.69 (2H, 2 x d, ArH).
dH (DMSOY): 0.92 (6H, 1), 3.61 (2H, m),

39 318 2.15 4.80 (3H, m), 6.98 (2H, s), 7.37 (2H, m),
7.78 (2H, m).
dH (DMSO): 5.95, 6.00 (2H, 2s, CH2,

40 - 1.74 isomers A+B), 6.93 (2H, s, isomers A+B),

8.0-9.1 (3H, m, isomers A+B).
dH (DMSO): 5.90 (2H, s), 6.90 (2H, s), 8.5

a1 341 221 | o)
dH (DMSO): 1.35 (9H, 5), 6.77 (2H, 5),
42 258 2.06 | 740 (1H, m), 7.65 (2H, br), 13.4 (1H, br).
dH (DMSO): 3.90 (3H, s), 6.80 (2H, 5),
43 260 1.54 | 7.80 (1H, br), 7.90 (1H, m), 8.30 (1H, br),
14.1 (1H, br),
1H NMR dH (DMSO); 3.73 (3H, 5, MeO),
" pap 5o | 672 (2H, 5,NH2), 6.87 (1H, d, ArH), 7.02

(1H, bs, ArH) and 7.51 (1H, bd, ArH). The
N-hydrogen signal was not observed.

dH (DMSO): 1.4 (9H, 2s, mixture of

45 297 2.11 isomers), 5.9 (2H, 2s, mixture of isomers),
7.0 (2H, br s}, 7.5-8.0 (38H, m).
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NH2 + ArH, isomers A+13), 7.31 (2 x 1 H m ArH,
isoners A... 87 211 1.64 dH (DMSO): 7.2-7.4 (61-1, m,
Te (i -HM, 7.7 0H m, 80 (11 H m, 12.9 j1d, s).
1IH NMR dH (DVMBO): 3.9 (31-1, s), 4.0 (3H, 88 301 1.48
s), 5.9 (2H, s), 6.9 (2H, s), 7.4 (1 H s), 7.6 (11
H s). | HNMR dH (CDC13): 3.20 (31-1, s), 6.0 90
265 1.9 (2H, s), 745(SH m 7.85 (2H M, 8.20 (1

H [s)Commmiusd 45 MiH, Ti‘b dH(DI\/BO) (3H, s),
6. 45 ( N4I-s) | 7(cbs) O é 1] 05 (2H, B4 (2H. br
m,[ 7. 7@6(1 H s# p3 HH(@J\)‘SO)cﬁ-Wg@NB@ xtue o (2H
- g
Sinemirlw, e s e
] i) - i) 14 x i)
8.1 (1 H 5),[10.6 (1 H oot WD) = obokein Bxd 1 H
m, 7.1 93 211 1.49|(2H" m)qcuﬂ I@mér:kAh-B 619(}(2?29,?2)((324,
2s), 1148 il H, ). - dies| rsg+B
7.6-8.2 (3H, 1), 94270 .8 °r> fHﬂl " '5°
Conpound Mt Rt (i n) 'HNI\/R ‘ m By eolr (] 0/9
(6H—mM, 23 (I H, . 3.9 wmm/mH(aMsd)smszmHz;rsa
(2H, d),486.9 (1 347 m, 1522-|77.48 (1H, GHAHY, AP9 (2R, r8A(rE|)aH;l
m,L8 5 (1 H |s) dH (DMBO)! 14@9Husnmu)H ;‘ 2
ni)l 4,6. 96 302.2.65 ( s q? H,
m, |8 2%1 H, s‘°)1.‘2’ dH 13?4/SCL)(,1H ’Q?gi%’ n%a‘"’“ t)gﬁ’ob(zm
M,[ 97 373 302 2.3 rmNMRﬁHs(DMS{j 649 (2Hds, NHE)ZH,
d),| 5.2%0 (1 H, 27, 7 ;_21(42H 7.08)(1H, T, BH[, T.282Hin Arkg, 721( ]
H, 7.50 (5H, m, ArH) and 7.80 (TH, m, ArH).

1H NMR dH (DMSO): 2.04 (3H, d, CH3),
6.78 (1H, q, NCCH), 6.98 (2H, s, NH2),
7.50 (1H, t, ArH), 7.59 (1H, t, ArH) and
7.98 (2H, m, ArH).

1H NMR dH (DMSO): 6.88 (1H, m, ArH),
52 218 1.03 7.18-7.41 (4H, t+bs, 2 x ArH+NH2), 11.99
(1H, bs, OH) and 13.78 (1H, bs, NH).

dH (DMSOQ): 2.65 (3H, s), 5.90 (2H, s),

53 255 1.82 | 6.95 (2H, s), 7.25 (1H, m), 7.40 (1H, 1),
7.70 (1H, m).

1H NMR dH (DMSOY): 0.98 (6H, d, 2 x
CH3), 1.69 (3H, m, CHCH2), 4.70 (2H, dd,
54 272 2.41 NCH2), 6.99 (2H, s, NH2), 7.34 (1H, t,
ArH), 7.42 (1H, t, ArH), 7.73 (1H, d, ArH)
and 7.80 (1H, d, ArH).

1H NMR dH (DMSO): 5.88 (2H, s,
NCCH2), 6.92 (2H, s, NH2), 7.63 (1H, t,

51 255 1.28

56 - 1.63

ArH), 8.18 (1H, d, ArH) and 8.32 (1H, d,
ArH).
57 217 0.95 dH (DMSOQ): 5.34 (2H, s), 6.67 (2H, br),

6.80 (2H, br), 7.45 (1H, d), 13.0 (1H, br).
1H NMR dH (DMSO): 5.36 (2 x2H, 2x s,
NCH2, isomers A+B}, 5.79 (2 x 2H, 2 x s,
OCH?2, isomers A+B), 6.88 (2x2H, 2 x s,
58 296 1.56 NH2, isomers A+B), 6.99 (1H, d, ArH,
isomer A), 7.12 (1H, d, ArH, isomer B},
7.29 (1H, d, ArH, isomer B), 7.37 (1H, 1,
ArH, Isomer...

1H NMR dH (DMSO): 3.85 (6H, s), 6.79

59 262 122 | oy 's), 7.18 (2H, brs), 13.4 (1H, br).
1H NMR dH (DMSO): 6.08 (2H, 5), 6.70
60 246 147 | (2H, s), 7.05 (1H, brs), 7.28 (1H, br), 13.6
{(1H, bt).
- 203 oor | oH (DMSOY: 6.88 (2H, =), 7.38 (1F, m),

8.15 (1H, m), 8.52 (1H, s), 14.2 (1H, br s).
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d). dH (DMBO): 0.95 (6H, rn), 2.3 (1H m, 3.4 98 375
2?69 (3I(—|, s)? 3.6 (2H, rn), 3.7 (2H, rn), 4 5 (2H,
d, 55 (1 H brt), 722 (2H m, 7.3 (1 H rn), 7.7
(1 H d. ddH (DVMSO: 1.0 (6H m, 2.4 (1 H rn), 3.9
99 408 2.96 (SH, s), 4.6 (2H, d) 1 7.0 (1 H rn),
7.3-7 5 (6H rn), 7.8 (1 H m. dH (DVMSO: 0.99 (6H,
rn), 3 r]ﬁ\,ﬂ 4.6.__10 1'%}’:6 2)87 (2H. dz)j.?.ozég.S

(11 , : , S). : .
gg: ?u (’iﬂf’s)?) ,Rtﬁmé) 101 346 2
7.3]7.5 QEBH m), 2/ 85 (ilagH, | ¢ QAS@) 50(26251-)1696X2H§)3

RO T I hc, 5 .

AQ 1 1lo0Q 1
(1 H 3

s), 5, 88ég (2 s§o4 7. 10257, 601k, 6110 281 - )
103[308 3. 15 1 H NVR|dH { COCHRBWSG), 46 BATS), 655 309
s),777. 02-|7. 3% (TH,1.18) , | €75884, rl, 743 (2, m)ngoHHW dH
(2] S
i s

R T 7. 20 andB8A2 G133, 31 (1 H_d), |

./J.\J} . I OO

2
.38 (4H, rn),| 7.67 (2H, rn‘”“f"@g‘D H?Wﬁ;’ﬁ mfgggsos
.10 1 HoNMR dH §6DC13)15¢3 Vrazi in
9:)755(7H n, 788(1 ) ah9 12.99 |

) 2 3 Hl m  3/2 106 I\Wﬁn@@bdeﬁbﬂ S)

(1

oH, fn), 7.4 (1 H|1 RdH?(DMS(DIlSEB@H)& 1
DI\/SO) (31 2H,_rn), 3.5 % 5%(?2?(?3’%:9@4 5
1 H by 5.4 (& s),mzjo o eﬁﬁfamr Qg

d 7.8 (11 H Syetode e N snal
;4(—;-4%'—«;))—_%43 (g L q) wbwrveqog 273 1.31 (2H s)
. 3| (3Hgm, 7. 6,42H ?4 an (PMfSP) Pip3 (2tH49), 5.75
cg “ :

1H, m 0 1H, m),7.2-7.4
C13):1.78 3 d) 5((2H n2> (

dH (DMSO) 6.0 (2H, 5), 7.45 (3H, m), 7.90
85 294 138 | (2H, m), 8.45 (3H. m), 11.6 (1F. by,

N
I

___I.

\l

dH (DMSO): 7.35 (2H, br), 7.4 (2H, ), 7.75

84 211 1.7 | (2H, br), 7.85 (1H, m), 7.95 (1H, m), 8.35
(1H, 5), 13.2 (1H, br 5).
85 243 097 | IHNMR dH (DMSOY): 5.78 (2H, ), 6.90

(2H, 5), 8.18 (1H, s), 9.40 (1H, s).
1H NMR dH (DMSO) 0.91 (2 x6H, m,
CH3CHCHS3, isomers A+B), 2.22 (2 x 1H,
m, CHCH2, isomers A+B), 3.86 (2 x 3H, 2
86 288 2.19 x s, OMe, isomers A+B), 4.49 (2 x 2H, m,
CH2, isomers A+B), 6.96-7.09 (2 x 3H, m,
NH2 + ArH, isomers A+B), 7.31 (2 x 1H, m,
ArH, isomers A...

dH (DMSO): 7.2-7.4 (6H, m), 7.6 (1H, m),
87 2N 164 177 (1H, m), 8.0 (1H, m), 12.6 (1H, ).
1H NMR dH (DMSO): 8.9 (3H, s), 4.0 (3H,

88 301 148 |s),5.9(2H,s), 6.9 (2H, s), 7.4 (1H, 5), 7.6
(1H, s).
1H NMR dH (CDCI3): 3.20 (3H, s), 6.0
90 265 1.9 (2H, s), 7.45 (3H, m) 7.85 (2H, m), 8.20

(1H, s) and 9.45 (1H, br s).
dH (DMSO): 3.60 (3H, s), 6.45 (2H, s), 7.1

91 214 1.05 | (2H,m), 7.4 (2H, br m), 7.75 (1H, 5), 12.3
(1H, s).
dH (DMSOY): 4.1 (2H, s), 6.35 (2H, m), 7.15
- 050 108 | (1H,m), 7.25 (1H, m), 7.5 (1H, d), 7.75

(1H d), 8.0 (1H, s), 8.1 (1H, s), 1.6 (1H,

dH (DMSOY): 6.45 (2H, 5), 7.0 (1A, m), 7.15

93 211 1.49 | (2H, m), 7.5 (1H, d), 7.95 (2H, 2s), 11.5
(1H, s).
dH (DMSO): 6.85 (2H, ), 7.6-8.2 (aH, m),
94 270 188 |5 (H. 5.

-64 -



110 272 1.84 5.96 (2H, br s), 6.35 (1 H, rn),
7.20-7.45 (3H, rn) and 7.85 (1 H, m . dH (CDCl3):
5.80 (2H, broad s), 7.10 (1 H, ill 303 1.97 rn), 7.42
(2H, rn), 7.55 (1 H m, 7.75 (1 H | rn) 7.88 (1H,

rn) and 7.97 (2H, rn). 112 414 2.09 dH (CDC13): 3. 69

(6H, s), 6.6-6.75 (6H, rn), 7.1-7.4 (5H m ArH) and
7.65 (1 H d). dH (0bC13):1.17 (SH,_t), 2.63 (2H Qq)
5. 50 Cobdpdpund 2 | 1 MB+1( 2H, ,S)., | 5. 88 (2H, 1 , 1.2-7.4
(3H, rmMol-- 65 Cmmpuzgt(w Rt (i n) 'Hm | - (obs)
dH|(DMSO : 2.6 (2H m, & dHIDMBO)DI.9 (BHAn)/R2.3 (11, 4n), 285
1.05 (285 rn), 4379 ([L @72 brX3H9 99(22'Hi) 6§)(1H W)'§2(725H

d

r n) —F—8—2H—r)-

3 4 R VoY

rn)| 4. Qg 115|289,1.B6,6d | PR ) _ (1
H |br), 7.0 (2H, s)} 7.4 H rn), 7.8 ( rn). 1.09
dH [[DVSO : 2.6 (2H, fn), 3. gg((?hlusomgsuzgi 451%01@43;222
(2H, s),977.0 (2Hs7aS)} Fod 7| 8
(1H, d)78 3 (1 H7,3 br).odH @;ﬁb& (2H5n)8753( H\)Tg
S), 7182+

17

T
(2H, rn)__and .8%5
H

4 O-E

v dH leSd @95(6%%), zlsluH my, %55

3
1.7 (2P, %rn), [2.55 1hs 553 11) 3:5((mprmmg(2¢ﬂm)d7;(m ®.
(2H—m 7.0 (2H )| 7 3 |@WAHHh) and 7. 8 (24

H

| 25 %60(2251 éﬁg,[)cg.%‘?s(l%(%?)fe‘mﬁnsg'& gﬂ,@&g&

H FA 2 74 (T H Th),  IJGriBdsdy Q@(AHMQ(SJUH—%)M)G
5. 77 (2#0), 6. 88 (PH20%) | (313D72¢2HeH, mhy 8 (7, BDER2H
236

dd) | —dH (DMSO): /QH NAH8). 0q (on oA 121 272

1.16 6. 88, (2H| SgeeNH2) pof- 200t Ao 1 R i E g i)
7.78 (1%', dy.| 81 1‘2ﬁ,7 ﬂ%ﬁ:ﬁ?;‘ﬁ%‘

1H NMR dH (CDCI3): 3.68 (3H, s), 5.88
102 308 198 | (2H, 5), 7.10-7.60 (7H, m), 7.90 (1H, m).
1H NMR dH (CDCI3): 3.92 (3H, s), 5.88
(2H, s), 7.02-7.45 (7H, m), 7.88 (1H, m).
1H NMR dH (CDCI3): 5.83 (2H, s), 7.20
104 312 3.31 | (1H, d), 7.38 (4H, m), 7.67 (2H, m), 7.88
(1H, m).
1H NMR dH (CDCI3): 3.86 (3H, s), 5.87
{2H, s), 6.90-7.55 (7H, m), 7.88 (1H, m).
dH (DMSO): 1.0 (6H, m), 2.3 (1H, m), 3.2
106 345 2,93 | (6H,s), 4.6 (2H, d), 7.2 (2H, m), 7.4 (1H,
m), 7.7 (1H, d).
dH (DMSO): 3.15 (2H, m), 3.5 (2H, m),
4.75 (1H, br), 5.4 (2H, s), 7.0 (2H, ), 7.4
(2H, m), 7.7 (1H, d), 7.8 (1H, d) 8.4 (1H,
br),
dH (DMSO0): 1.7 (8H, d), 6.0 (1H, q), 7.0
109 273 1.31 | (2H, s), 7.3 (3H, m), 7.6 (2H, m) and 7.8
(1H, m).
dH (CDCI3): 1.78 (3H, d), 2.11 (3H, s),
110 272 1.84 5.96 (2H, br s), 6.35 (1H, m), 7.20-7.45
(3H, m) and 7.85 (1H, m).
dH (CDCI3): 5.80 (2H, broad s), 7.10 (1H,
111 303 1.97 | m), 7.42 (2H, m), 7.55 (1H, m), 7.75 (1H,
m) 7.88 (1H, m) and 7.97 (2H, m).
dH (CDCI3): 3.69 (6H, s), 6.6-6.75 (6H, m),
7.1-7.4 (5H, m, ArH) and 7.65 (1H, d).
dH (CDCI3): 1.17 (3H, t), 2.63 (2H, g), 5.50
113 272 1.8 (2H, 5), 5.88 (2H, br s), 7.2-7.4 (3H, m)
and 7.87 (1H, m).

=]

-

108 308 3.15

105 308 211

108 303 0.93

112 414 2.0
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dH (DVMBO): 2.85 (3H, s), 3.18 (3H, s), 122 287 1.4

5.12 (2H, s), 6.98 (2H, s), 7.38 (2H rn), 7.75 (1 H,
d), 7.82 (1 H d). dH (DVBO): 3.6 (2H, rn), 5.4 (2H

s), 7.0 123 316 1.17 (2H, s), 7.2 (1 H, s), 7.5 (3H,
rn), 7.7 (LH 1 d), 7.8 (1'H d), 8.6 (1L H t). 1.34
1H NVR dH (DVMBO): 3.2 (2H, rn). 4.8 (2H, 124 245 br),
7.0(4 H s and hr), 592 (2H br), 7.4 (2H rn), 7.9

2H, ﬂq pound NVRVEHL (Byg@, 5.65 (2H, 1 0 125 2538

g. 8¢ ols) 17, @hs)( 2 rn% 7.9 (2H, é)“gMﬁgA (3H,

br). dH (GDCL3) 1. 70 [(3H _ d) &H OMB X 2.6KBH, mn B.8 (1, b1, 4520

259|1.56¢1 H, [ rdfe 1. 7‘5‘55(1 %Hﬁ»gﬂ (15, 19500 (2H, 15719217, 14

(2H T — 7 H— :." S

(CDC13) : 113, 48 [ 3bko s), BeedB| ﬁ”%’gHﬁ%@o%ﬁ A0l
.82_(2H. Q 5} 92 (gl-i,(br)6 dH@@&é géfn)rzg15zwa) : J,
7.82 (1 H, H ( DVB m .

| 1285308 b §926 65“(92H 8), 7 ( 571 9@“(@)477(1&)

—_— N
Nr =

\ 8(1!:'

T+ —brrs)y—anc Y 13y 8 5 (2 ’
: GHao#, |2 %5 19&) gﬁ(eh rﬁfg; 'm) n 8( 1

A5 (2H. d. ). 6. 8- 7 2 (4H, rny,

ﬂdH @MSQ) 3(3"', m2g. 7I(%‘Dmﬁl2$

rn, Ar}i% 9.40 a q
r ). |12 NyR W ( dg&ilgyufgd g&%m 750)(2H 5) 18
279t 35 (PH—S) 560 H—+
7 (110 gy, 82 (1392 s @iéc H;E,.)iﬂf ”waﬁtL

. (CDCI3) | dr3(DREs0 leb(wi)m). B7H0H, M) ZH,

f-84 (1 H D3R 77X213, s}, 648 (2H, 94 7R

’7 62H¢_nn)s7om(2ig d). Jy i )
e A (fH,

d) 7.73 (1H, d), 811 (1H m).

dH (DMSO): 2.85 (3H, s), 3.18 (3H, s),

122 287 1.4 5.12 (2H, s), 6.98 (2H, s), 7.38 (2H, m),

7.75 (1H, d), 7.82 (iH, d).

dH (DMSQ): 3.6 (2H, m), 5.4 (2H, s), 7.0

123 316 1.17 | (2H,s), 7.2 (1H, ), 7.5 (3H, m), 7.7 (1H,

d), 7.8 (1H, d), 8.6 (1H, 1).

1H NMR dH (DMSO): 3.2 (2H, m), 4.8 (2H,

124 245 1.34 br), 7.0 (4 H, s and br), 5.92 (2H, br), 7.4

(2H, m), 7.9 (2H, m).
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1H NMR dH (DMSO): 5.85 (2H, s), 7.0

125 258 0.88 | (2H, s), 7.45 (2H, m), 7.9 (2H, 2d), 9.1 (3H,
br).
dH (CDCI8): 1.70 (3H, d), 3.2 (1H, m), 3.5
126 259 1.56 | (1H, m), 5.75 (1H, br), 5.95 (2H, br), 7.4

(2H, m}, 7.7 (1H, m), 7.85 (1H, m).

1H NMR dH (CDCI3): 2.48 (3H, s), 3.08

127 259 1.55 (2H, m), 4.82 (2H, 1), 5.92 (2H, br), 7.37

(2H, m), 7.55 (1H, d), 7.82 (1H, d).

dH (DMSO): 3.90 (3H, s), 5.70 (1H, br),

128 308 237 | 6.65(2H, d), 7.15-7.95 (6H, m), 9.47 (1H,

br s) and 10.03 (1H, br s).

1H NMR dH (DMSO): 0.89 (6H, d, 2 x
CHB3), 2.20 (1H, m, CH), 4.45 (2H, d,

129 274 179 | NCH2), 6.8-7.2'(4H, m), 7.63 (1H, m, ArH)

9.40 and 9.72 (1H, 2s isomers (2:1 ratio)).

1H NMR dH (CDCI3): 2.95 (6H, s), 5.18

130 279 1.35 | (2H,8), 5.60 (2H, 5), 7.85-7.50 (3, m)
7.87 (1H, d), 8.06 (1H, 5) and 8.20 (1H, s).
TH NMR oH (CDCI3): 3.78 (3H, ), 5.50

131 253 062 | (21, ), 7.35 (2H, m) 7.75 (2H, m).

. o1 141 | 1HNMR dH (DMSOJ. 7.3 (2H, d), 7.7 (2H,

d), 8.1 (2H, m), 13.4 (1H, br).
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No |- (obs) dH (DMBO): 7.2 (2H, br s), 7.5 (
s), 133 280 2.19 7.8 (1 H, br s), 8 1 (1 H,
(1 H br), 13.1 (1 H br s). dH (DVM8O: 3.7
4.5 (2H,d), 6.9 134 381 2.33 (2H, m), 7.1 (2H m,
7.3 (2H, m, 7.45 (1 H m, 7.6 (1 H d), 7.8 (1 H,
t), 12.4 (1 H s). 1 HNWR dH (CDC13): 0.98 (6H, m,
2.38 136 392 2.78 (1 H_m, 3.79(3H s), 4.28 (2H,
d

), | 4CénfpoupdH| OJ+1 6 H d), , 7.15
7.3b (GkbI-m, 7(&3)(1%‘#) 8.96 (1 H%“gﬁi%) 1 H Ni/R
dH [CDC13) . 1]03 (6H 2 BHEOMSY): BB@H 2 9137.€ GHHY 9
8D (283 1y, | 4. 289 (7H21§) 7/ (15 br 9,81, (1hion), 89 A8, b1 H

3.
n) Z-50 (1 Kl 71 75 /“_13,.1\(1 br.

O NS Al . )7 3.

L H MR dH( 13-12-.395< i

(1 H m, 4.2|(2H d}, 6.1 (r%l'ta)(bﬂ)d),7@(ﬁ-lsz§l1ﬂi(1HS)),
7.2t7.4(4H, m, 7.8 (1 H, InH NMABIHQCOIGB)YOARS @ESAYEB8K.
Det enni nagd i on |f oggat he loai b |(ﬂ*r|m%36\9(5@l8ﬂ ‘825[(@*09‘1 57
Conpounds wer ¢ screened for .f;;é(’ m%g“})eﬁp T
CSKFrSO—(AA 1= ‘LG) actTvi ty 'H'H\!MFUd chEaT H
enzyme sgftem F:gb)é et azl7 (1993, 3[%@@-@@45@(24—1 .
2249) eact ilo r i (@idl m),Lrt40 (i, en), §(5DOM-I|,d)n775
con qu ning 10Q M HFDEQ (D (11Hrd , 8.30 (AHNY | g br >
Nad| , [tM 1 DTT

sub;tra?g conceftraf 5?145 [ E(mm ,-5“2 M ATH
(Si gma Chem cal's, St Loul s, IVD) and 500 gl\/l pepti de
( HSSPHQS( PO3H2) EDBEE, Arreri cgn Psgti de, Sunnyval e,
CA). Reactions were 330 ' C and 20 nM
GSK-3 0. Final ncentrati 9 he nents of
the coupl ed en = o4 Gk
ptOﬁQ]:]ho@mbwﬂuwa’e ecreéiheﬂ)fc[rtﬂvirlmmy to mBibit[GSK-8f (Ao -4t e

ki nase and 10,V l,act at e deh
R AR BTl STt SR Sk VB BT i T 224,
aRbacfif)nst“h:EB dagiag etittis a sdlutkinaxdntaibmny 00MMHERES @MCeD} i0onvV

MG SRR PEEMIVRPRE Sy Prrall P Thaed Pofliaiitye

vvecbdcerpﬂaacm m/vhet msdy Yate 20 pMHETR Sigima Chomiselsfit Lofis, M@ kand 300

ak%gg% (flggﬁ_fq%{z@ B zjtﬂgﬂﬁé? %)%Elﬁ-;@ag] 9&@28&11%94’&9 cAY RrdaMions

t verezairishoutas30C6 a0 oM GSK-8He Em qepceniaations Oﬁih«? ¢pripepeats of
the coupled enzyme system were 2.5 mM phosphoenolpyruvate, 300 xM NADH, 30

ug/ml pyruvate kinase and 10 pg/ml lactate dehydrogenase.

[0092] An assay stock buffer solution was prepared containing all of the reagents
listed above with the exception of ATP and the test Compound of interest. The assay
stock buffer solution (175 wl) was incubated in a 96 well plate with 5 pl of the test
compound of interest at final concentrations spanning 0.002 pM to 30 uM at 30 °C for
10 minutes. Typically, a 12 point titration was conducted by preparing serial dilutions
(from 10 mM compound stocks) with DMSO of the test compounds in daughter plates.
The reaction was initiated by the addition of 20 ul of ATP (final concentration 20 uM).

Rates of reaction were obtained using a Molecular Devices Spectramax plate reader
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(from 10 nM conpound stocks) wth DVSO of the test
conpounds in daughter plates. The reaction was
initiated by the addition of 20 RI of ATP (fi nal
concentration 20RK. Rates of reaction were obtained
using a Mol ecul ar Devices Spectramax pl ate reader -67
(Sunnyval e, CA) over 10 minutes at 30 *C. The Ki

val ues were determned fromthe rate data as a
f (Fveryvela, @A) eveiOyninates 230 enThekivelnes aOEaqrmitied from the rate

f | . wn to have a Ki of |ess
tﬁig%%?%tl?gp%ﬁ&ﬁ%@a%gﬁnd nunbers correspond to
t 9930 e frdlowingtsemgoundswere shownTabive aK; Pf less-tian 1-UM for GSK-

1-11 1-13,1-1 32.1-3
12 Jopiphby s hiesbnedy by Sopppoupd ey Tl 12,17,
11—87.[, 1111-97 I-13; BB, I-B2,1683, I-37, 138, I-4ih §-5Q,1-51 2854, [-68,346%, IFbke
CPEPURIBe N6 IRUAL YR, P8 5ud PcPI LTS Of hurman Lek

ki ndse UsI ng a radioactTvity-based assay or
spectrophotornetrlc assay. Lck Inhibition Assay A

act
R kL R 9 Sy AT oo AR 5 ML Evsing e
karﬁdyect(wtvﬁme@pmmrépmep@mmca@sﬂy cat. no. 14 106)
expressed anq RurifiliGHalLPR B H:!xcv s AG 'S Lck

ki nase acti vi ty was noni t or ed oW n
i 9851 o rTae FerppaypdsIapse assayad aSAIﬂPblitqiﬁ @ffvlhl,ens b@\snﬂrtémws Igk

r ﬁﬁgs@ r@r&ﬁ 'U%stge BioTééEn&@éy}’S@ "o Sbe(kg@%p?es&ﬁ aﬁcpﬁﬂ?@ﬁ& Erb@Baculo

cat. no

nma, 0 3
méﬁraé C?q“?e Lek Ha?se éfesm% s BonitoFrd bdffoﬂq“mg ta%@avporamn of P from
C ATP&RE e $yr o&eQ)EE reMdb‘lE?E@ GlﬁllI' dymet Sut¥iMdBICotpesitiinM

D 025 1 2 1A 33p AT’P er
@ET‘F%“J‘ “?-f’gf"m“ 3 e Eh owi Aitees i g copeeniggions of

I ehe @sshy coaipondtitkY0.025 MKERPES 5B 7.6, 00 M MBCk. & mRSSEY, 0.238 mg/ml

384" G GRS S SRR B P

I phiedrintbirast huttias .ot kieghei n Divfical ashy ath ddechctich dolponsets wdth

fel, Ral co ratjon of 2. TIh say
B & H LR SRERRL R B oy o Brbo8
i mswil\&t‘l mwlgMS@eweaidbd wrthaAvells t@Zpe a fitil PMSAS ¢opeenB@ioniofi2.5%.

gfrhé a%@agtpw@w%snb&b&s&&tsbmr igfﬁ; 1)% Nahe M Jaa%gﬁ) n&bsp

10% “tri1 chl oroaceti c aci contalnin
NATBOAfterdQamig gbreesiiog, tharepitions were quenphed with 150 sk@rlﬁ‘@d to

aurRboYabdic héil t’ﬁfA)Fﬂoﬁttaﬁn%% mdehohé: J;deﬁ«ﬁl(ed %r{pfes @eRSBen

Fiber Filter, cat no i nst al

F EPlFeioch 45 Vel e (Faman, (XY Fies GRB Glge Wegegilter, cat o,

WeEJ0e3d 16)Qhkitalled biE Sltd¥ipldie veRder fadnifold) tigikd? Eﬁ&s %@re%hed four
Na3PX. and then 4 tjmes with nethanol. 200ttl

of
s Bt Vith 1% SGAcrRipigmgd0 M NasPOd ardthen tmesivithansthangly 200p1
pbfis‘cﬁﬁllaﬁ%h Qluﬁl&;@ds @én aﬂ@bdtt@@cwem Mhe phdtesivgd Raled hﬁd‘ the/amount
iat.ed with the ers antlflepg_é)
%e@a%PV%YC%SFﬁcfamda‘flfh&h ¥ aRantisdon 2, foRCouR: semﬁﬂon
| omtep Ort&trscﬂoacﬁﬁtyﬂhﬁirﬁoeﬂecﬁ?i_a;@létﬂdm &d d fafictioh of dhg inhibitor
i nhi bi.tor oncentratian e itte a
SNt SRR Bt R btien 6 BrliRSy kngysf o] elet e

f for thelvempampound.
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-68 Lek Inhibition Assay B: Spectrophotonetric Assay

[ 0096] The ADP produced from ATP by the human

reconbi nant Lck ki nase-catal yzed phosphorylation of
poly G u-Tyr substrate was quanitified using a coupl ed
enzynme assay (Fox et al (1998) Protein Sci 7, 2249).
In this assay one nolecule of NADH is oxidised to NAD
for every nol ecul e of ADP produced in the k|nase

reacti on. Thecldinhibii )
T N CIE TR T ey P T

(pﬁos@ﬂ?ﬁyluﬁnﬁ)f pplyéslmﬁlrxxedbsaald vak qugmuttbdi using ancoapisdagnzyma@fi@ay

| tars.. . t.0.
e L o L 5HB) Pl Ser LA KPR dhoo MRG0 RS i 0
ao;NAjZ) fot ey nmiscula qﬁ GJDB@toeldcedtm 86 kti@efrgactltm) The distppPaspuse
n 0O [LM AM The
ancgetgghglﬁ&grﬂg%@% ni 3%0WI h tine, the rate of
t[0097} e alntaj tqual wsaay, Aibthe teactiod compenentywiith thelexgepighamof AdE were
nﬁﬁqg( ? uot chﬁto%gsra n \Av&gagg eI.Dﬁl’%lt% s BdRHel Mbo bRt

oncentrat to conmp etitive
agidsh the orellklorgovei sk RSP conseeation k2-1p. Tlsyassapiglate was

GRABALIY 30 PBRAD k1 ferdr idltpd%g fhe @aemwn@xsl SHRLEABRIaNe t o
have a ess than Compound nunbers
@bsqr@@pmbdnge@t 84{one withdron dwrratnbéths rantyme‘daSmmF@mql gna
%n%ecul’]a.r gc.ﬁnélas gléte re,aller5 %’h&da@agczf %'ecl)tz Qs alfuzéuo% 8f the inhl(t)ngt 1.110, 1
_cpycentratipn FRg fitted g cq_mp_pggvc 1{.19@1991} kipgtics modgl tqqgg{,@e K; for the’
%ﬁlgdnta_ed a nunber of enbodi nents of this invention,

it iIs parent that our basic exanples nmay be altere
t[8098) ongeef olewiag campsnis MerrsBOwRodiave 3K qf lesgthpryyuM for £

C(@HBBMR@ %uﬁﬂ&s E@'fe@&g§ toQﬁe dobd ﬁéuﬂdrﬁﬁﬁﬂ&‘s Bted ﬂil’T%ISfl 911656, 157,

aJo scope of thlaf ni/e]R)t#]?
18, B9 a0k T mddiorksty b kpdr s b oo gt ek 1 LTk By
tioes, Maqaidi ¢ enbodi ments whi ch have been represented
by way of exanple. -69 CLAWS: 1. A nethod for
treating or |l essening the severity of a disease,,
gtbwgq d eWhﬂgl Mcchtﬁﬁwdeﬁdneéﬂdﬁﬁﬂnfbei S @ndbbdifesth bt&l’ng ihvésioh inis

i abet es zheiner:s ease,. Hunt.i.n S
SEPREH ob e At Selss mA PR PR A e fRSRA R ficn
amlie¢ the pbmpouhdﬁ ad alethodd of mSmen@éNLTheteﬁmre itGeili be gppseciated
d?késtgﬁe sﬁ,y%e o%§ lﬁlg%lgl(r) 1‘r§op sd’%ﬁﬁ’ed( g@?a&)g Famegt’han by the
sdpemﬁctet?mbndmaltmh leonipen spregeatdddy ey |9f Qﬂample

adm nistering to a patient in need thereof a conmpound
of formulal: AB 3
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or a pharmaceutically acceptable salt thereof,

wherein: Ring Ais an optionally substituted 5-7
nmenbered partially unsaturated. or fully unsaturated
dug having 0-3 heteroatons independently selected from
ni trogen, oxygen or sulfor, and wherein Rng Ais
optionally fused to an optionally substituted
saturated, partially wunsatured or fully unsaturated
5-8 nmber ring having 0-3 heteroatons independently

sel ected fromnitrogen, oxygen or sulfur, Ring Bis on
optClohM3:y substituted 5-6 menbered ring having 0 to 4
het er oat ons, i ndependently sel ected from ni ueM oxyVe.
or suffur, wherein said ring has a fint substituent

- N(RI k, 1i fmethed footsatingor levsining G severity aﬂueﬁspné,ntsmﬂé: oreondition

at t ﬁmﬁ; abEELEL
?%8%‘ t |m naI subst F‘% uentgﬁﬁ?g%%gﬁgﬁy
n| t

ipted degnetia; wommw nbgw (AMldapn
wh eGebrig's aheaieﬁamlupleﬁﬂemﬁf MVI8) A8 zoghr
SRR o %w&ﬁ@%%a&fﬁ%gmmrm
i nd&p 'ﬁ%@ﬁff‘?‘“’g fwmile Eom hydrogen or an optional |y
substituted group seleeted fram C -6 aliphatic, a 3-6
menbered saturated, p Fut ated. or aryl
ring having 04 hetergatongl_i N tly sel ected
from ni trogen. oxygen, ™6 , or. -70 two R groups
on the sane nitrogen amtaken %o0gether with the
nitrogen bound thereto to fogma 3-7 nenbered

het erocyclic or heteroaryl rihg having 1-4 heteroatons
i nPEpRRERARuASAly aqcentablecsalt themof, Whcreim| oxygen or sW.fur;

R3 Rz A5ie hieqtiedhlly hubstitdked 3\ asmﬂneapaﬁan h&ﬂdnma

|o; a ﬁnce %W %ﬁgﬁ?%’ye? lkgéf'nr?xe q%hgtlr'g‘f‘ﬁ aud

up t o™IRR e A ﬁ@ﬂ@ﬂﬂhﬂf@%ﬂ@umﬂymmmmd,m
| ndepemsthened o fullyeiitafgstsdl 58/membier ring hiving 0-3WBreroatahiRinibBeiidently

- NRC( ) -, -cC~z-, -NRCDr.

NF%\B! f—"?b‘é%f"'@‘%g%&"ﬁ“) NRSYNR. -, and R4 is
seﬁ‘&tﬂérjﬂr@m@w&smmzm; @to 4 héthroatont, hod
accor itiepepdéutly edlertemirbm nithenCinyget] it Guifdr, inberdi sl gHa ﬁé&:

subst Q onS|st|n
he tSrnen L el e el ooy
substituents;
W is selected from nitrogen or CR‘ and X is selected from nitrogen or CH, wherein at least
one of W and X is nitrogen;
R! is selected from R or R%;
R? s selected from ~SO;R, -S0:N(R)z, -CN, -C(O)R, -CO4R, or -CON(R);
R is independently selected from hydrogen or an optionally substituted group selected from
Ci s aliphatic, a 3-6 membered sarurated, partially unsaturated, or aryl ring baving 0-4
heteroatoms independently selectad from nitrogen, oxygen, or sulfur, or:
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abcdef ON and 9 h |l 7be nmethod according to
claim2, wherein Ring Ais an optionally substituted
benzo ring. 4. Ile method according to claim 3,
wherein said conVand is of fannula la or 1b- NHFt'
NVMR or lalb or a pharmaceutically acceptable salt
thereof. 71 5. Ile nmethod according to claim 4,
wherein: R~ is selected fromR -SOA or -C(OR-, R
is selec a val ence bond or a

Cl. 4 al ky °d’éé“’e" cﬁg‘\Iﬁm\ﬁﬁ‘éL‘?"éﬁ‘“é‘“‘f?ﬁf“ﬁiﬂ‘%ﬁéh%wombmmmm
opti onal | ymm&zmwmwwxmuwmﬁ%xmwom

-N(R)-, or delly seleb RIS o ally
subska mdgp“ ) lI ect ed bm%%?‘t%ﬁgh c, 3-

tu
Menber & E%E\’/W 1[%%5 kR ng 1-2 het er oat ons:

i nltjfeﬁcﬂwdmcbyunﬂefa@m;rmﬁmﬁwtpmgmﬂgm{;ﬁ : orh

Su ered hetero ri ng having
i b TRERY b B G R B0 e b o PR TR e
oxy gen, °Ptinelly, od independentiyy replsced b€10-4-%\l-m-l INRG(B)- GNRC()NR- -
6. 7% OmOINRE -a@)0+Cb,!) INRCO.S LOONR., %}@(e ai g

di seasemds sel ected from di abet ea, N he?q#g% & NRSONR-;

di s or, schi zaphrenj I L 7. The net hod according to
cl ain'i® ‘ﬁm&%gﬂaﬁ%a@ is selected from U=\ .

reJect|Oa aIIergles rheumatoid arthritis, or

| eukem a of di aim7, wherein
sal d di szea-@gmlle%& { ?‘?‘%ﬁgﬁ%ﬁ“"ﬁi“tﬂ“&&%ﬂ@ms
’ﬁlé‘iﬁ’ﬁf‘f% %‘?‘?ﬁ?‘!‘l‘m@ﬁemnﬂdekﬂI ng to

clalm , er co rls ng ad'nlﬁterlng an

addi@ N ye e gl e
dosag ( nultl ‘ dospge 10§ A et hod
of i nibi |ngNGS -3 TKR™KT NS4 pati ent

or (R) a biokogical nple i ch net hod conprlses
adm ni stering to sal patlent or 8ontacct|ng sai d

Redviesedies

E
3. The method according to claim 2, wherein Ring A is an optionally substituted
benzo ring.
4. The method according to claim 3, whersin said compound is of formula Ia or Ib:
NHR! NHR'
@3{3 m@
Ia Ib

or a2 pharmaceutically acceptable salt thereof.
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with, a conmpound of formula 1: A 72 O R

phar maceutically acceptable salt thereof, wherein:
Ring Ais an optionally substituted. 5-7 nenbered,
partially unsaturated or fully unsaturated ring

havi ng 0-3 heteroatons i ndependently selected from

ni trogen, oxygen or sulfur, and wherein Ring Ais
optionally fused to an optionally substituted
saturate rt| al | unsaturated or fully unsaturated
5-8 menb r $ Rghada &R o4 8¢ WeFR ons i ndependent | 'y
sel e&fsdelicwdﬁpmme{spszMRm sulfur Ring Bis an

opt i @Pakdisted b ric{ A% 5- 6 nenbered ring having 0 to 4
het er oatom partially selected fromnitrogen, oxygen,

or i ® VRlqese dpnd g 8 Co alkylidena ghain srherein  methylene wnit of L is optionally
subst i rephsdd-bIERD.), Zt(ouNR-Ihm)pqs(mJ &Mpadj acent to the

poi n chme opa ubstituted b
o T bt AR 5B B e e S B e
ni t r og8stereRyclylbavingid2 hetdrastoms h@mmammftom@m@emxyahm
wher ei gulfe, phefyl em:ﬂhbé%m

sel ect E? “%Eo "%Nt ed nm - sc~ mkﬁ‘d:mdmy
- SC-N (R2; Ris

i nde’Bé‘ﬁd’e—n%’ﬁSﬁd@eN@H ed “from hydrogen or an optionally
substituted group selected from Cl.6 aliphatics a 3-6

menber ed S t tia unsatur at. ed cor_aryll
ring havi ngﬁ%‘(‘ g’ °§"ﬁ%%58§kﬂ%h diabetss,

ni t r dBkeEma disrase , or W.‘) R groups on the same
nitrogen we taken toget her with the n|trogen bound

thereto 4tf.f QEIE; 2 nbered heu clic or

hctegt 0s™, ri.ng havi n fgﬁ’ﬁ‘% & W@f‘fﬁ 13, seleipd from, ganspiant
sel imalian drukgmia.nf f w i s sel ect ed
fromT-CN or IR, Tlsavalence bond or an optionally

subsfl e ene c is.A Val Cn= bond or
kﬁ% gmsm c‘jﬁ'km% P’dtdb‘%f‘ selester] {Tpm fransplant

un| t'?"‘i?f’"t’ spmmelaEel I Y, and iny, replaced by
--0-. --Iq- -NP-- “NRC(O) -, -NRC(O) NR-. OC(OV\R
C(O) 0 - SOBNR:- . .- NRS02-
RSOZ_NR— %EﬁREH} |”§°'§‘§( ks b m additional
}L\‘I"P‘Eﬁl 258 HRgIUBrFomT or it mylipls dpssge fomm. 1 b:

NI\/I Fit ANA
10. A method of inhibiting GSK-3 or Lck kinase in:
(a) a patient; or
(b) a biological sample;

which method comprises administering to said patient, or contacting said biological sample
with, a compound of formula I:
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-73 O 1t Pharnmaceutically acceptable salt thereof,
whereim Ring Ais an optionally substituted 5-7
nmenbeed, partially unsaturated or fully unsaturated
ring having D3 heteroatoins i ndependently sel ected
from ni trogen, oxygen or sul and wherein Ring Ais
optionally fused to an optionally substituted
saturated, partially wunsaturated or fully saturated

5- 8 menphemackugcalip xicepibe-sadt theedd?/wigle'S | Ndependent |y

S61 ool i b Hpublahy 95 ed PR, sl st onally vasstred
s02N( R) Dug bhaving &@Mﬂemﬂm%% nlﬁbdeﬁ oxygen ar sulfur, and

I ndepengdgpipdid ¥in gl 0 i gnal |
substi t ut ed § eI ected gro %%%ﬁ@; %’F Eﬁg‘“ pa‘“!?}iy
nmenber e CEHE ‘H upsappaey 1mhmmmw inilspendently
havi ng @lmmmwyma‘eﬂﬁﬂdent ly selected from

nitr B.is OPpEGAN ou on t he
sarrekg‘lgt ogen afgy‘?%ﬁéﬁhtggge er vmgthﬁ“?%o Ri‘i“ffb‘ﬁ‘éﬁ
bound tﬁhﬁg% PR BireEes, QRugPR.Cor suifuh whesvin eydcring basarfirst
het er ozabstitupnty (R innig pasitibn REJRREIGS Point of BEGRERIER s oftionally
sel ect deﬁﬁﬁwhﬁﬁmu@%gﬁ% sulfur R3is

or S a

sel egted, fr 'val ence bond or an

opt | onaﬁ %’é?ﬁ?&fr&o@cﬂ@cmwmmmmam
a val emfmmsmaog&t 4 al kyl i dene chain, wherein up

t o t Ros RbEYH&GRR ot s of L an opticnaUy and

' ”dRCzw Nﬁ&%ﬂnﬁ& (%;NQOMP@)C!# -cmm -le;:Rg( -%i‘m( O NR-,

- S02knjs indeperdsptly nleadaduﬂsaﬁmwas @ﬁhﬁﬁds&hﬂhﬂwﬂg

ZOFF?U%QQWEC }ém}y | H- benzmﬁ%%nﬁ‘;w

snina from nitrogen, oxygen, or sulfur, or:
4-(1-Pi awgmwuwwmm&mm&%-w%%m

1-2 2 3-7 membered
\2’ §5 I\/%at hyro-&lmR‘- 37&0| dazgf- 2 ?)I‘)“?‘W‘E?WW }r# peferapgoms
4-1]-,P- Nar O2ZFt St nitrops, exygem; orimelz 0l - 2- v ] - f nm
S3R Wlﬁqqdpmr-cuorbn
I 2- (Vs dwileabe bohd B i opttoddn) SatRGREOE T ilERhs chazy U OTHC aci d
1-
(2 g)-m P or Gy W ?MWQ‘B’H&H&?&Y‘!W#M@M

de (1. @nonnlly, and independently, replaced by ~O-, -8-, -NR-, -NRC(0)-, -NRC(O)NR

? ( I7 PREHONR-] -B(dy3 n20yL, INREE.O-ceyNk ) -SoE ko, of RSO fm
4-f1 < FE26D|ch|ambenzI)-IE[ bcuzoi m daw - 2YI)-|V\azn
n- 3_ rlgstpd Erpmdo-R, -halo, T-NO;, T-

4(I Dyl -1 R-benzoi zWlazol - 2-Yi ) -f mean- 3-yl - m De

9) 11 A compound of formula Ia or Ib:
4-11-(4-Methyl - banW)-I

lalwnc (]][. 1%:
4-(1-1S0OP -
(1f11); rOp'

4-11- (2- Mp- t hyl - b=
ylt-m&n (J-12); Ia
12- (4- An]n D- f un¥an- 3-yl ) - b= mmdanoI'hI-yI) Rcet cmi wf
le- (1-13)-

bcnzoi nddaz' DI - 2- L} - f man- 3- Y
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4-fl-(1 H Tetnzol -5-yl methyl ) -1 H beDzG m dazol -2-yl|-fu
razan-3-ylamne (1-14); -74

4-11- (2, 4-Di chl orobenzyl 1) -1H beuzQ m d&m - 2- Yl | - f me=-
3-ylam ne (1-15);

4-11- (3, 4-Di chl oro~-banzyl ) -1 H- bmwi zZWin - 2- yQ- Junen- 3-
yl unine (1.16);

2-[2-(4- Ami no-f yurazan- 3-yl )-benzoi m dazol -1.-yl]-N(3,
4 1 ¢ ALy 5 o berpat, whee
4- (| mswmanphh&@dd)snfw
B b ol D) ’%ﬁ?‘ ¥ wapaurated

2- [ 2- (4 | dgzol
[ ( %%awm&ﬂ ?ZO mmtmg.-.n,oxygmm'sulﬁn' and

5. (4 ip Bing &yineptiondlly fupod. td!)lﬂb}ﬁﬁﬂi%ﬁhmbdﬂﬂﬂi&&{bﬁﬁﬂ?
ic (.‘lmxi’nex)mdmﬁm;fmmus -8 member
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~t di
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011y|] %ﬂg ) IOEJ §w31 EETFL o o
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4 | -
1-62) - to form a 3-7m=mhetedhetuocychc or
2-(

heteroaryl ring having 14 he

4. Mfmﬂ@w%mmmw&wwl] N4i | phrry

[

2~jb ;e

[ 2- <4 m nc-~- k%&’?‘ny dazol , yl)_ N (2 &dhrrt byl .
h. y [ }s 2 valence bepd o(mwmmemmc.,mgm

[ 2L(n4-vﬂ€ilc85onii't;m4 &m@ggzol tothmlvb)Ir\l- 2 i)ufn}{l

2- [2 (i"’ﬁ""‘r‘r@ K Teglacadiny. oP-. 1S-,yNR- AURCIOY.|-NRO(IRR:,
yl ) - w, rOCPINR-1 -GKO)-, C0>, NRCO,- -C(O)NR-, -SO,NR. ]_ I\EHO?NR
2-1 sl lcorhgBidas I 1 I

2prévideAibat 73&@;%%&0 %

SWE . pm%??%ﬁ%%ﬂlﬁmﬁumwx 1-71) ;

N-[ 4-( mmmzqwnma@m 1-2,2a-U
i guor %(Saﬁmnbé&nmu-z-

N[ 2- henyT T anbnad (|
1[[2 (I(‘LF- Bnzom azmT )%P'%Wr%ﬁa;%m»

N[ 2- é&mmwmumwmwum@m d,
(1 7. 59-[2-(andmo-funm-3-y1)-bemmduox-1-

N-WOIT -y [ i dazol 2 dqf(l-g?z -3-YlI I -we
tamdr g; Eﬂfnnﬁo%ﬁmg. Vhg tu, claim
11, whv szpm-ms-ﬂm@@) &.
R3is H&A@&Eﬁmwﬁuﬁox@\ylpm&.ylw y,val ence bond

or a Gﬁ;#ﬁ%}ﬁl&@gﬂ_@uhgﬂ%mm%[ﬁln a met hYl ene unit

or 2 s furazag-3-ylamine (1-10):
4(1- -IH-benz -
Y oimidazol 2-yl)-furazan-3-ylamine (I-11);
4-[1-(2-Methy}- -benzyl)-1H- -benzoimidazol-2-yl)-furazan-3- -ylamine (1-12);
[2-(4-Amino-furazan- -3-yl)-benzoimidazol-1- -yl}-acetonitrile (1-13);
4-[1-(1H-Tetrazol-5- -ylmethyl)-1H-benzoimidazo}- -2-yl}-furazan-3-ylamine a-
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(
2-
| -
2-
D
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replaced by -Co.-, -CCONR-, -C(O--, -N(R) -75 Ris
hydrogen or an optionally substituted group sel ected
fromCl. 4 aliphatic, 3-6 nmenbered heterocyclyll
having 1-2 heteroatons i ndependenfly selected from
ni trogen, oxygen, or sulfur, phenyl, or a 5-6
nmenbered hetnoaryl ring having 1-4 heteroatorrs

i ndependently selected from nitrogm oxygen,

sul f ur, 4dh@ 4Dihiorebe®@y1)4Heblehzoiphiiad 6e2-y1 PRdiaien- ,Té]f.ls)

22?22%‘2? A bt i Syl

opt i onaPTAAmRe-fupazancy Ayl coengmirizokiayl]-N-(34-dinpthox3ephiesy))-acetamids
W :ftt!-lflr om hydr ogen, -CHZCN, -CH2C(O NI N2, -C¥%C~K

Pwpy! . 2 GeRkalednnCHR, o i SOPVPYI CH2) 3CK, - CH20Et e
_ CR2CF3 %&?7%‘ E‘Wﬂ%@ Ypsing, 713)v4(:|42(}|zr\|( NO) 2, -
CH2.CH( c%f thipazan-3eptefaOjmtiiazbiciyl)- N-(34-diftor6Plich Ptk hkide. (1.
substl9(nned benzyl or - C19%( ONF1lphenyJ group; and any

substit on ,ort the ZOo ri S

i ndepen%eﬁtl a%‘gﬂﬁ' 7 b‘ﬁ’ &Eﬂs‘ﬂ]‘!‘%ﬁ%ﬁw (1-20);

chl or o, (mmmm+3~yl>¢wmmua-x Y02 trituordbRityREaényl)-
- CO2\ikénphlieog1), ani no, or -OCH2CK.  14. A conposition

conpri n effec [ nmoynt of a conpound accordi ng
to clai Jﬁﬁgi% 'S‘ *i@?@ﬂ%’@‘ygm-yhmem
conposit ﬁﬁa@@cfmwyl)@eubmmdmynfwm @@apri sing
an addi4(EE-1-bR8sReH-b-51)- A zarl 5. ué?.ﬁ'gt d for

treati @ZQLAL&%.%‘B”' ng I)_he sever | ty 'sease

di sorder, or condi Bgﬁmde(l-ﬁl)
di sor defr(l-Maty Yé%%“‘ﬂ@ﬁhvh?-xﬁﬁnﬁzﬁ-ﬂslmﬁb ataa) mer's
di seas e-[2-(d-uioferhaR 3-51) Bl Gidffazol-T¢ gh. Fl LS835E 63y

Al DS- a ed _denept arTyotro
scl er o?ﬁgg(%kﬂn I&h’?ﬁ"‘?‘ mmlvnyl)-wemde (-

scl ef®sis (M), SChI zophreni a, cardl orryocyt a

hyper t REpiHAmint fiRizhd!s ' ).
bal dnessg & in 0 9~yg-§fm i Im%-ssg
ee I?'h""gere

pat i ent n kY- (3-Suerepmply sqesmide (1-66);
claim fZP“ Aming-frgnzae3-yrbensaimide - hgll-Ne(2 Bherb Bheh{i)- acstamide (1-70);
wher ei ﬂ-(m-Behzd:nﬁdmﬁ-e Lﬁ{h{n{, i3 neurol ogical

di sor def.pa-(ik ﬁ& to cI aim16,
wher ei ?I dll sease slt' @Ré“"fg" he-Hifiepragcetamide (1-72);
accor di n[g Z'Ymm-memmmase is

sel ect efdz(m-amomms%@.pmﬁpbﬁﬁmaa; ger gi es,

U kDbl A E o el

22?22?*@3%%' e irﬁmmeaowm.s.mmmmm

arthritis.
12. The compound according to claim 11, whersin:
R! is sclected from R, -SO,R. or -C(O)R;
R’ is selected from T-CN orL-R;

Lis a valence bond ora C; 4 alkylidene chain wherein a methylene unit of L is optionally
replaced by -CO;-, -C(O)NR-, -C(O}-, -N®R}-, or -O-;
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R is hydrogen or an optionally substituted group selected from C; aliphatic, 3-6 membered
heterocyciyl having 1-2 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, phenyl, or a 5-6 membered hetexoaryl ring having 1-4 heteroatoms independently
selected from nitrogen, oxygee, or sulfur: and

T is a Cy4 alkylidene chain,

13. The compound according to claim 12, wherein:
R ig selected from R, -SO4R, or -C(O)R;
R is hydrogen or an optionally substitated C).4 aliphatic group;
R’ is selected from hydrogen, -CH;CN, -CH,C(O)NH,, -CHCO:H, propyl, -CH,CH,=CH,,
isopropy], -(CH:);CN, -CH;OEt, ~CH,CF,;, isoburyl, cyclopropyimsthyl, -CH,CH,N(Ms),, -
CH,CH(OE?t),, cthyl, -CHC(O)NHr-buty], or an optionally substituted benzy} or -
CH:C(O)NHphenyl group; and
any substitutabile carbon on the benzoringisindepmdendynndopﬁonﬂ]ymhlﬁmmdwim
chlore, bromo, methyl, -CEs, nitro, f-butyl, methaxy, -CO,Ms, hydroxy, amino, or -OCH,CN,

14. A composition comprising an effective amount of a compound according to claim
11, and a pharmaceutically acceptable carrier.

13. The composition according to claim 14, further comprising an additional
therapeutic agent.

16. A method for reating or lessening the severity of a disease, disorder, or condition
selected from a neurological disorder, allexgy, asthme, diabetes, Alzheimer’'s discase,
Huntington's disease, Parkinson’s disease, AIDS-associated dementia, amyotrophic lateral
scierosis (AML, Lou Gehrig's disease), multiple scierosis (MS), schizophrenia,
cardiomyocyte hypertrophy, reperfusion/ischemis, stroke, or baldness, comprising the step of
administering to a patisnt in need thereof a composition aceording to claim 14,

17. “The method according to claim 16, whersin said disease is selected from a
neurological disorder,

18. The method according to claim 16, wherein said disease is stroke.

19. The method according to claim 16, wherein said disease is selected from

transplani: rejection, allergies, rheamatoid arthritis, or lenkemia

20. The method according to claim 19, wherein said disease is selected from
transplant rejection or rheumatoid arthritis.

-76 -



