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These observations demonstrate that the PIBK/Akt pathway plays important

roles for regulating cell survival or apoptosis in tumorigenesis.

Three members of the Akt/PKB subfamily' of second-messenger regulated
serine/threonine protein kinases have been identified and termed Akt1/ PKBa,
Akt2/PKBp, and Akt3/PKBy respectively. The isoforms are homologous,
particularly in regions encoding the catalytic domains. Akt/PKBs are activated by
phosphorylation events occurring in response to PI3K signaling. PI3K
phosphorylates membrane inositol phospholipids, generating the second
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of multiple protein kinases whose activities depend on PDK1, such as atypical PKC
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Small molecule inhibitors of Akt are useful in the treatment of tumors,
especially those with activated Akt (e.g. PTEN null tumors and tumors with ras
mutations). PTEN is a critical negative regulator of Akt and its function is lost in
many cancers, including breast and prostate carcinomas, glioblastomas, and
several cancer syndromes including Bannayan-Zonana syndrome (Maehama, T. et
al. Annual Review of Biochemistry, 70: 247 (2001)), Cowden disease (Parsons, R.;
Simpson, L. Methods in Molecular Biology (Totowa, NJ, United States), 222 (Tumor
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et h?ﬂi% imen{i&?reilaﬁ%fﬂ?)té Mthod of treating arthritis, which comprises
administering to a subject in need thereof an effective amount of an Akt/PKB
inhibiting compound of Formula (1).

The present invention also relates to the discovery that the compounds of
Formula (l) are active as inhibitors of Akt/PKB.

In a further aspect of the invention there is provided novel processes useful
in preparing the presently invented Akt/PKB inhibiting compounds.
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lnaelmmwgénprawfeambs ehiehcabliakiivity 268 etnhaﬁ@dcsymwwndar ih@ be
i i il ) 3 AR P B BLBA ot SO R] Sioby Fbh Bppbarec
toawiofittis oonsideregbiodyesthk yndsh sirumiuratih eatated campownidsydisatabed in
In?é}héﬂ'H?%TjAﬁﬁlcﬁ %ﬂ IgbtP’C'f'/?foZBBE/OQ&%HOb 'Ttin@gnlgnc%&' Q?ILW& &h

ro over 1n nor ma
%ﬁ?ﬁeﬁ seleciity iscpsried tq resylt ima mrgh@apw@ Wiy nt
AbdweHIly ORe @8MbBlridsSdddibtieldiit Ynternational Application No.
PCT/US2004/024340 generally exhibit poor solubility in water. One aspect of this

poor solubility is that it adversely affects the ability of these compounds to be

formulated into pharmaceutical dosage forms suitable for intravenous (hereinafter
IV) administration. In addition to generally having enhanced activity and enhanced
seleétivity for the inhibition of tumor cell growth over inhibition of normal cell growth,
the compounds of Examples 1, 3, 4 and 9 of the present invention exhibit solubility
that is considered suitable for formulation into dosage forms for IV administration.
Intravenous administration is an advantageous method for administering the
compounds of the present invention.



that is considered suitable for fornulation into

dosage forns for |V adm nistration. |Intravenous
w@ekv7/58850 at i on i s an advant ageous net hod for PCT/US2006/043513

adm ni stering the conpounds of the present

| NV @yHileQRe &!Smb@urtdé%f aRempatiors Applicanbe NoaPCDA:82004/024340

Applicati on S2004/ 024340,
arg f‘ﬂlalsér?@b'tﬂfs QE‘T“?rW@H?rﬁP%'B% RWQS% s also @PWP a?as:pcgo Swn
kinase BJ, clhe%cmhomaiseaf Bprmilad) q:@mtgmxlmkysth@tornpwﬁgisa)f Exgmples

9,
1 B HAE Gl Dy SRR SL SRIBRE B st
solapiityopetiviy, eemmw Flegiancgand WR%?UV% é\{héf‘@t qupraliyender them
i e g A e
Y us Qv [

copps M Speh 8 e DA o BBIRALO UG e G atphog 084 SR

I nt mhfsﬂhvé?fﬂl@r réprekite adrnpsuriie of PEMUIUSZI) d deetB40 abdte. s

tion relates, t.Q

dos dPiLerenty fi et Zof PR o PhyBRD R B AklPS activsy
In pantioulag tHd 9ommurustdusA|os¢d>K@emﬂhnbit egeh Ph’fhﬁzﬂ?ff«‘? A41/BKB

(ﬂ fscompounds di scl osed herein inhibit each of the

t

Q] 154 BT IRy Gk BRI FOrRURTE BN hose

|nvente roula (1) are those wherein: X
whegeiatbsent or selected fromthe group consisting of:

S and CR20R21 where R20R21 are inde en 5
Fr o ISIRPRPRGE S PGS Gt GRFURD Oyt BBLEPrORE
cycl C\Dl@éh fb)FlQaOHgﬂdare (ﬁdbﬁ@r@é&ﬂ%&électﬁd rBh: ChylBbgent ﬁdu;lnz

t oget he rbon to t e attac e
form“é? E&ﬁr’]c’b‘g\acw& SW‘A%b&cy&Ias e '
are i mrd%%%ﬁ?ddakérytogelhecwwtﬁamomtpdmm@fethGYﬁrQJ@tﬁoh@d form
cyclo tyl pentyl, and -Cj "alkyl,
or szﬁgﬁyéptyé%ﬂb%ggﬁ 8@’9‘?& t he carbon to which

they are attached form cycl opropyl cycl obutyl or

cycl ﬁﬂlﬂfayé mdé’pérﬁeﬁ@} 886864 frbmmriyhﬁ)g@h olibrieeNsickebiopgl,
of : %% cl opro IG é %quutyl cycl opentyl,
and - @Yc[obUgYh ‘,ﬂygr\épent 48 1-44dY ndependent | y sel ect ed
f r om o SRR gsiten thhether with the wattopriomich thgy hrstaitaghed form
cyclo or R4 R4 ' taken
togetgyé’p)p\}{/\ﬁ’qyﬁ%yfdﬁlgb&gr%Cﬁ@émv%’i ch they are attached
form

R3 is selected from the group consisting of: hydrogen, cyclopropyl,

cyclobutyl, cyclopentyl, and -C1_Cgalkyl;

R4R4 are independently selected from: hydrogen, fluorine, cyclopropyl,
cyclobutyl, cyclopentyl, and -C4.Cgalkyl,
or R4R% taken together with the carbon to which they are attached form

cyclopropyl, cyclobutyl or cyclopentyl;

ROR5 are independently selected from: hydrogen, fluorine, cyclopropyl,
cyclobutyl, cyclopentyl, and -C1.C4alkyl,
or RSRY’ taken together with the carbon to which they are attached form

cyclopropyl, cyclobutyl or cyclopentyl; and



cycl opropyl, cyclobutyl or cyclopentyl; R5R5' are
i ndependently selected from hydrogen, fluorine,
weyehomsspyl , cycl obutyl, cyclopentyl, and - C-PCHUK2006/043513
or RBR5 ' taken together with the carbon to which they
are B issdieded Gom tbyg grayprampyistingcyic hgdrogen awd -C4.Cyalkyl; and
cyclopentyl; andRl is selected fromthe group
consi sting of: hydro%n ,?nd -G | _Cal kyl; and when X
i s abbemXippbegr oRER-CRE | dahcaiteddiionely by fluering; uor i ne:
and/ or pharmaceutically acceptable salts, hydrates,
sol vates and. pro-dru t hereof . | ncluded anong the
g RURhATGoR el aRreR BRI IO VoTet e SAYRIES AN PIF GG Jagreot.
wherein: X is absent or selected fromthe group
consirgiudeg anfong@e pPreasatiyGRZridPdompourmels ®f RarntUR2 1l) aregthose
bndergendent ly selected from hydrogen, fluorine,
WG bpr opyl , “substituted cycl opropyl, cyclobutyl,

bsti. I I I A [
cyor SyeibgHh 6Y Sorsiteh o ¥ SR Bksind o B slhtheom2t,
Caal kyiheroR2¢B8Rare inddmendemtyesstastedirarh: hixdrogen. Hluarine
whi ch ; ; '
ST a0 1 G A A
cyclo ﬁéﬂ?%“tﬂfs@éﬁ%‘fqoe/%@ﬂe@yle topenaly; angpybstiyiied -C1.
i ndependr@t |y sel ected from hydrogen, fluorine,

cycl opr bstituted. | opropyl , . c obut yl
bt B BRYGRL HRn b wlifs BRABHHS woldh bt b ached form
-+ cycl opgelogrbpyl; Ststitu@bd)iciopropath dydokngyl sukisttited cyclobutyl,
-G _C &v\f#f' | : .together with the
car bor?%;}% |Ic(:)ﬁr3ltJ elf/&t%\? gycgcﬁégfgy,ed form cycl opropyl,
substituted cycl opropyl, cyclobutyl, substituted
cycl PIFRQ%’ére i@%bﬁ?ﬁﬂ&)&ele@fed&kﬂ?&_t hydtbgsh, ;ﬂM@Ig@g epdiopropyR
is selec ro e group consjsting of: rogen,
oyct optbnHted SirpeySaaieBy Sl SapaiyRd cien i bigfiey.
subst istibdtituted wydiodmrtyl] -C400.Lllon emdysubstituiesit-Ct LG gikyl,
cyclo 1Ol : d [ - C-
"l B FERE galgh 16aeet Win BECTHAT o Wb ey i piragped form
hydr oggeloprbpylosubstitutes, eyicoprapyly cyclghuligt $ubstitiged cyclobutyl,

cycl ORyQEYEnty G Shistiitdd cycidfeph;t ut ed cycl obutyl,
cycl opgn%l ,ysubst [ It ut egy cycl oylpentyl , -G | _C4al kyl,

and substituted -C . C'al kyl,
R3 is selected from the group consisting of: hydrogen, cyclopropyl,

substituted cyclopropyl, cyclobutyl, substituted cyclobutyl, cyclopentyl,
substituted cyclopentyl, -C4.C4alkyl and substituted -C4_Cgalkyl;

R4R4 are independently selected from: hydrogen, fluorine, cyclopropyl,
substituted cyclopropyl, cyclobutyl, substituted cyclobutyl, cyclopentyl,
substituted cyclopentyl, -C4.Cgalkyl, and substituted -C4.Cgalkyl,
or R4R4 taken together with the carbon to which they are attached form
cyclopropyl, substituted cyclopropyl, cyclobutyl, substituted cyclobutyl,
cyclopentyl or substituted cyclopentyl;



or R4 R4 ' taken together with the carbon to which

they are attached form cycl opropyl, substituted
weyehomsspyl , cycl obutyl, substituted cycl obutBET/US2006/043513

cycl opentyl or substltut ed cyclopentyl;R5 R5 ' are

i ndeﬂgﬂéeerreIlrgdepem@rttlwereDMfrdmydhyngegen fluernei, pslopropyl,

cyclo t
ubst roR e S| SEIoBHG, SOEARME oY Dlgpenty,
PRI (RN A ARSI
- G | _eARER takét toBéthBEw.th HRKGd oA RIS tﬁéytahe hiffshed form
carbon to which &u ar e attace formﬂj:‘by %@iﬁgfé%
subst iPYYPRIGPYRHPS VCIOE’WHVBS ?/t?“ty' S obutyl,
cycl olbutlypentyd ye bulstintted cymlopeutiftantiut ed cycl opentyl ;
and Rl is selected fromthe group consisting of:
hydr %%en -G _C4al kyl and substituted -C | _C4al kyl ;
and i énsoledted fipmahe grupCRRSIStIRPofL hydrRgert af1-Caalkyl and
addi t isgh@bt¥d be; Bl R} Bga and/ or pharmaceutical |y
accept abl e sal t1s hydrates, sol vates and pro-drugs
t her eof . Included anong the presently invented
conpatedX i®hbdemt BLCR20RE1 &R ecdrhagdtiodasy Bé fuorikel S
absent or selected fromthe group consisting of: O S
and CR2 0 R2 , where R2 0 R2 1 are independently
as@/bephasaiateudivallyraadepigble, safts Lhydrates, solvetes@ndpyd-drugs thereof.
cyclobutyl, cyclopentyl, and -C Cdalkyl; R2 R2 ' are
' ndepﬁmgatah%nﬁ%éeglreggntfyr i t&y&;rﬂ ds o PQ@LI‘I?(I) are those
cyclopropy , cyclobutyl, cyc opent and -C
whewil: ky| : R is selected fromthe group consi sting of:
hydrogen cycl oprop cl obut yl , cyclo ntyI
-G j Xixakgapypr selered framéxe ﬁtfwecmélﬁmg/ofs &%%ﬁ‘

hydlr ogdare RPARET ae, md‘éﬁéh@@rﬁt@@é'lect&:ﬂ%rﬁb Hyd’rbgen fluorine,
cycl o

'] ndepg’ﬁ?q%%f"w %’8|°QUWL&V‘%P%?H"%hW ggRaﬁlg Yuori ne,

cycl opropyl, cyclobutyl, cyclopentyl, and -C|
42" 2l Thnd ) SHEF S B 00 ea%@éﬁ%%? ’

CR2 OCVQOQUM m‘o@aﬁ%@dﬁt@mﬁfmjﬂlwl be fluorine; and/ or

phar maceutical ly acceptable salts, hydrates, solvates

and o drugs {Ihereof I ncl uded anpng, the presentl
i nve é%s%‘%ﬁ% pridhe grauprGenpisting 9t BYrope SYCIOPEPY) n:

cyclobutyl, cyclopentyl, and -C4._.Cgalkyl;

R4R4 are independently selected from: hydrogen, fluorine, cyclopropyl,
cyclobutyl, cyclopentyl, and -C1.Cgalkyl;

RSRY’ are independently selected from: hydrogen, fluorine, cyclopropyl,
cyclobutyl, cyclopentyl, and -C4.C4alkyl; and

R1 is selected from the group consisting of: hydrogen and -C4.Cgalkyl; and
when X is absent or CR20R21, R1 can additionally be fluorine;

and/or pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof.
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X is absent or selected fromthe group consisting of:
O Sand CRR 0 R2 1, where R 0 R2 are independently
wa@edogosssso f rom hydrogen, fluorine, cyclopropyPCT/US2006/043513

substituted cycl opropyl, cyclobutyl, substituted

cycl obutyl, cyclopentyl, substituted cycol pentyl,

-CG) Il@meldyelmcmgdhs olEsentwineehtedCedmp@aalsiof IFpri@a AR ate those
Fﬁ ndependently sel ected from hydrogen, fluorine,

cycl opropyl, substituted cyclopropyl, cyclobutyl,

subs [ 20R21

oyco pl(%%h t%Y él?&%ﬁﬂow tﬁ}éyr%fbe%rbsé{stm@tipgf SI(H{GE@R R

G| rw? R& pie lﬁéfmﬁf'ﬁ@@l”yfﬁeé?ﬁt@chﬁo@r dugrogemdlueting g

of : hyg aeﬁ.%w §L‘fd§t1@l@éd3r§b(:|opr&¢yb blbb‘lﬁt?lds@c)é% u@é&@khdbutw

cycl obut su i.tut cycl opu ent

subst i¥4 g%rﬂglyg%ﬁtg;ﬁcwyco% %%%{HP%@B piediCae
- G _CApfdiyt;; RAR4A" are |ndependently sel ected from
hydr ogen, fluorine, cyclopropyl, substituted

cycl opraopyl, cyclobutyl, substituted cycl obutyl,

cycl B8t e indapssdentlyisetbctapdimie hygrogen, Bluprings sy dgiropyid

subst 'shHEtﬁQted@y&loprQﬂ;ﬂl &bélotjouﬁl %ubstﬂﬁt%d'cpgsmg fJ&Hp)éntyl

sel ected from [ uori ne
et IRy Cr-CoRIb B S k11 Gl

cycl obutyl, cycl opentyl, substituted cycol pentyl, -GC- ]
bsttuted- . Clal kyl: and R is
se1 B insRRaR IR b b Gaelung 1 Siouag dbaGRisP.
. CAal Isybsﬁu@dw@epmpyuwlobmy] SQhsiitied cyelnmtymmlomehwl,
absent I I ne;
and/ orSUB tg@?écgﬂtgﬁ%né l1 y ‘ac e@ﬂgb{j g%s]% l{[éd qﬁygf@? gs

sol vates and pro-drugs thereof. Included anong the

pr es wwyaﬂenwﬁfkﬂdemrg@@émr&ﬁ hdrayém flubinelcslopropyl,
G SR cyelopropvl ovglokyivL substitaies cxciolyid SYHORET b

hyI ] osyibstituted cycolpentyl, -C4.Cgalkyl and substituted -C1_C4alkyl;
IH i m dazo[4 5-c] pyridin-4-yl)-2- rrethyl 3-butyn-2-o| ;
4-{2- am no-1 , 2, 5-oxadi azol - 3-yl) -

- et hiR R‘?" @r(eznqlﬁnepﬂ@ltiywlmmdﬁmoiayqrogen-luﬂupm eyclopropyl,
j: (52C](SGM§ﬁtGlt'e8 c?dlb!ﬁrb A %Hﬁglzyg%ugéﬂtﬁt@d%yabbutyl cyclopentyl,
- et hwsubst#*xt@égyc@pentyl -C1.Cyalkyl and sugs’ututed -C4.Cyalkyl; and
th| onor phol i nyl net hyl ] oxy} 1H-| m dazo[ 4, 5-c] pyri di n- 4-

1
2 s aanaee i i ofo . capistida of p3dp88. o1-Caaty and
rmr pheubstitited t+Gy.lQ akyl and
H i m dazo[ 4, 5-c] pyri di n-4-yl)-2-met hyl - 3- butyn-2-ol;

when X is absent or CR20R21, R1 can additionally be fluorine;
and/or pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof.

Included among the presently invented compounds of Formula (1) are:

4-(2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[(3S)-3-piperidinylmethylloxy}-
1H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol;

4-{2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-[(2-morpholinyimethyl)oxy]-1H-
imidazo[4,5-c]pyridin-4-yl}-2-methyl-3-butyn-2-ol;
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4-{2-(4-amno-1 , 2,5-oxadi azol -3-yl)-1
-ethyl-7-[(3-pyrrolidinyl nethyl)oxy]-1 H m dazo]

W@ 287038850 | di n- 4-yl }-2-net hyl - 3- but yn- 2- o0l ; PCT/US2006/043513
4-[2-(4-am no-1 , 2,5-o0xadiazol -3-yl)-1
- et W_[Z-(_Zl—-zérﬁ[nb?s‘ﬁ),‘sbxadiatdﬂyﬂ yIB1-ethyl-7-{[(2S)-2-

thﬁ_h’%féﬁé)‘ﬂ %fﬂfhg;ﬁé%l @féazgf[df &|'> Iz]pyldm t4h¥/ 2 ?%W -3- bLEyn % -ol;
4- [ A-(Aamnino-12,5- oxadlazol 3- yI -ethyl-7-{[(25)-2

me hér;gmﬁ&h?\fc% $H¥#n)a*a%o[@t5t61byré1r( hlyl) 2Snethy®bih-2201;

wn@ b% é;ﬂxaa ?ﬁoléy -1 -ethvirgd Rypyrligigyinetygryl-1H
mﬂda{za[ﬂ(slc]@mldlﬁ-ﬂyl} 2-methyl-3-butyn-2-ol;
, 2, 5-oxadi azol -3-yl)-1-ethyl -7- ({[(28) 4- et hyl - 2-
nnrphollnyISnethyI}oxy) 1
H- i m-fPaEiedminG- 162 pyaxadiarml8-yi)-1 -ethyirét(fi(3S)3-hethyirs-2- ol ;

plé%[c%myg th gS{ lI::['-I imi aZf é? hlﬂyn |n -4- et%yl -3- bLh -2- ol
mor phiR- (4n§mme‘t %ﬁr%siwolﬁwi) in Et(ﬂ )ﬁrﬁﬂhv& n-4-yl ]
thro%d?fﬁﬁ&ﬁﬁirl]rﬁethwd&g) P Bidagérd,5- c]pyrldln -4-yl]-2- methyl -3- bu’?/ n-2-ol;

| 2S
4 LR e & g adLagb) L) b M4 1 (29)°
mbkpém;rinrwmim}ﬁxm1pyrrm|dazrm{445¢1Qynamrmymmmahwmwyr?z@l,,
an es,
ol Va2 R IREES stk ﬁf“’%ﬂ*‘)&inﬁg?ﬁaiﬁgm%%%%r il a
mpupﬁomwameﬂml}gmédli rmlgm?@ldpﬁ-&myad@tﬁ IEgtmetbyhsdatyn-8:19% agd
the A Pt@ﬂaﬂnm ﬁ@@ dk%&i‘ézd)lfs ;t/mq?-ermhqq?zs;m éthﬁ 2-

mé%ﬁ@’yﬂ]gﬁy}yl}o&k“ ,@Pg [Ah%-tchyrldlnazgxlﬁ BRIy S-butyn-2-0f;

cyclopentyl and -G | .Cv aI kyl, are optionally
bstituted VVI r
oA R b R P T8 S oot
substituent is optlonally substituted W|th from1l to 8

fl uoébrﬂﬁ?@%dsé'ﬁ oﬁthE’i‘glaYe mEB?e&H‘ptﬁE hHﬁﬁ‘écehﬁcal compositions

tiona rom 1 [uori ne
Ofé o yentiqyy anghyised in fie rveiheds %Téﬁt'““ieﬁ‘“%t i onal ly

subspg hs@ceﬁer\édnt fhefsfubgiltﬂleﬁ@ cﬁcléf)ﬂ)rldﬁﬂl ERIcptsyEmetBy, dyebutyl,
er
oxcpa T iCfeRRYgite BRotHily SHOTH IR BT Hudinasem o
wheapltiae subdhiyucht isqrariheriadteds Sulgbly, ke sebsiiiventissiptionalkyd"

Lﬁ%ﬂf{d’?&?ﬂmnﬂrgh oLgllllLFoﬂﬁe %fci?ﬁé "%@Fabﬂ:eiﬂ stlthént@a nﬁllly

chem ca substituted
sybsbiwier wmmfsemnbmdi ibrerine aiges- eSlult@@lye H@ﬁt{bﬁtltum l%@&thng"y

sRRFifutdePR IR0 to%doaihbmorwe chemcal noiety is
substituted wth romltoS{quorlne at ons. Sue[n& gly
where all

t he BREIR HD Resfleqripated” ag ysed SFERS fReant A Syhst
oﬁthuhydmge@hm hdvel Heahlrypladdmaomwnmeatonm ety is

ts g?ﬁé 5 t%gm\‘c‘ﬁ%iﬁ%ﬂ{ﬁe&n gé u ger%wglt\h}@g |°$ %ge ﬁé’fmellalr is meant
that thbrwb;eh’ememlcal moiety is substltuted with from 1 fluorine atom to where
the chemical moiety is perfluorinated. Suitably, the chemical moiety is substituted
with from 1 to 8 fluorine atoms. Suitably, the chemical moiety is substituted with
from 1 to 5 fluorine atoms. Suitably, the chemical moiety is substituted with from 1
to 3 fluorine atoms.
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saturated or unsaturated hydrocarbon chain, containing

from1l to 4 carbon atons. Exanples of -C| .Ctal kyl as
wa@s@dossssei n i ncl ude: -CH3, -CH2-CH3, -CH2 - CHCTF/USHI86/043513

-CH(CH3 )2, -CH2 -CF3 , -C(CH3 )3, -(CH2 )3 -CH3 ,

- CHZ2By Bel(t€iAB "-1°3 .C 4 alIGH dsHBsep-neréin - iChiant a BiéeCld? brangheld,
sa&&g’r T uns Ua?éc?hg#rg&{r%r?‘&aza %ﬁ%’rmﬁ%ﬁoﬁqm%% on atoms.

i'S 'R or ns

OSG erelrn reochenlca

Exgmpléreofs O Ue4alky as used herelndneudai dCH3céia-ghisatGHmE&Hpor
Cﬁ?CJ@:I-RéVlg)’mEEtCHQ cﬁgﬁte(foste—(m%EGH@ -BBLECH(CH 3.

ereoch cal enantlonerlc an
-G Q@BEP@'@F@'F‘BCQH')@'!&@@O@ C(;‘r%"?pr esent conpounds are

vvlthln the scope of the invention. By the term
" t r edhlesgothanisal siatedatieveesnpooadeditclasediisardintedsceindude ali

AR orREARBH LS e o] SPRUH B0 BSLARYraiSrc U5 E Lo

ahoun errvatives
asyimemneité cendan sTheheforen single stefeogheriniogf isrmerRasmwellaast i cal

eRBnefid g YWhkler&dnh&rid m&hﬁeé’bﬁh@ﬁr&%t &fmrﬂﬁlﬂblé:ﬁ o wrthln the

response of a tissue, system ani nal human
SeRP 9h thedAMtions or i nst ance, by a researcher or
y

cli angcth@rtem*Furédmagnaﬁcedertvaﬁvdsahaneot acusgeendreingis|ryeant
nd derivatives thereof neans any

pr‘,gpbﬁaﬂc ﬁrapggtrc tﬁﬁf?&’?’ed to a correspondi ng subject .
who Aassewnererecthevtedn Seftdetivenamount” ard dénvatives thermobinedns

thgf &%ﬁﬁ%‘f 8. o‘?n‘?g?‘br‘ ﬂ%rnﬁ&@d‘:@gfé@ﬁt tHaf wﬁﬁ'@hr't EH; aJu‘)l&’@céﬂfora

crease I n
”‘ﬁﬁ'@a'r@%@r‘éﬁ ohavigsiie ﬁﬁﬁe%ﬁn@abprs@a@%n ts'rat i§ibeiaRaughtr frs

insRh&e aiy%ofesé&bm drm'b’ah N FuftBerfioRdeh& tamntteradduticdilyv e
fio enhance no gamﬁq g oI o i cal function, WI;}] novel
SR AmUNt, ANG: ey thg HP@B%\PB}SE‘E‘Q“E WHAD-ias cSaRarRY
tola bwrtesponding bwjmmmmamdems sugth bmoftint ressult$ Boritmiprayed

tr%h‘%ﬁ# ?%%Im@b %&8%?{ ﬁr Q‘Heh’or?ﬁ'cﬁ $faab<1tn§ea§§eh81§8rdéﬁ %ﬁi 's{d)é ffect,

aval nat €
ot hdeweade g kie rate af Qqh@na@mersaﬁ ervisease 9y dlsra@er hiﬁmt?rm(adﬁo

m@uﬁkgwrti(rﬁ ts §85f.le2am5@ts effgt)trvgtt@¥hhé§’ﬁé@%ﬁﬁ&t;ﬂ‘ﬁl§ioloéﬁgl 0C
Et 3N, di oxané;

%19 i, THF: (.) B((]Vle)B G) H202 NaOH, (k)
1, 1- ﬂhérﬁtb\}'ey b@hbtydrnds of Formula | are prepared as shown in Scheme 1

- Ch th Lnecar box DEAD .
o B R P Sl SSRGS Rt o 8Pierily
avhilellaoe arel@adiy, madg frﬂSﬁrﬁqommererally available starting materials by
those of skill in the art.
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CH C 2. Conpounds of Formula (lI) can be prepared in a
manner anal ogous to those shown in Schene 1.

w®Be@m0seRs0 on of 3-nitro-4-ethoxy pyridine ( 1-Behesmod)43513
using brom ne buffered in sodium acetate gives
3- br ono- 4- (et hyl oxy) - 5- rgdheowyt i di ne (2- Schene 1).
O her alternative nethods exist and are known to those
skilled in the art for carrying out this

tran§gornati MOzconpiI Lel0f t hesel Nyt hods can
ob d in2stahdgid arfdagi nt he_§£s,f“|ex sYsych 849,
ok, "Conpieh®fsive O ganM® Transf |o?i% " VCH
N Y. (1989). The et hoxy gr6up is then oﬁrs aced by a Br
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wht h hydroxyl amHpe gives a bis-oxine that

Mhe presence of an appropriate base
such as<t ime to give an ami nof urazan such as
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genera an“aryl anion by hal ogen-netal exchange
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el ectrophile such as trinmethyl borate and oxidizing
the resulting aryl boronate with an appropri
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%D % halti n f§ C’( -?-e 1 % r‘}% using bromine
nPeRBor HBFVIAIDD B! S e F BT BAf R | ST Dhosine
bufierddhinl sedaihtadeddte givels 3-bromo-4-(ethyloxy)-5-nitropyridine (2-Scheme
1). Other alternative methods exist and are known to those skilled in the art for

CyCl odehyd.

carrying out this transformation. A compilation of these methods can be found in
standard organic synthesis texts such as Larock, "Comprehensive Organic
Transformations,” VCH, N.Y.(1989). The ethoxy group is then displaced by a
primary amine such as ethyl amine in a polar solvent such as ethanol to give
compounds such as 3-Scheme 1. In the case liquid amines, the reaction can be
carried out in the absence of solvent. The reduction of the nitro group with
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caf st 5 B PBR PepReN il 2O NaE; Bifehib@ich dtdhe o'
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doe
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ity St S EobRRp- - FpRidaprbogis St Nl g suen
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Tige iy L B ot AB BN IR o 0BG 1 WA o Bl pRle
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dition_(Februar &
SUgh|agi q*gxapmﬂ“@ﬁ@ @rrey@pseqle% ﬁfviﬁszsfﬂ%glf?&ncoé EFth me Hatrrﬁe
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RPN Bt DT bbbt b s
of Fopnaik (lesuch-andePéreste T agents useful in the present
' nveﬁ}%!ﬂ%ntehﬂ G(’;C?“Q&'nln@tgnn@r Snﬂ Bérl\}dtl%é #drdoPas used herein is

nt i cr ot ubu suc di t er penoi ds and vi nca
mgaRtithegsimultaneous admlnlstratlon or any manner of separate sequential

administration of an AKT inhibiting compound, as described herein, and a further
active ingredient or ingredients, known to be useful in the treatment of cancer,
including chemotherapy and radiation treatment, or to be useful in the treatment of
arthritis. The term further active ingredient or ingredients, as used herein, includes
any compound or therapeutic agent known to or that demonstrates advantageous
properties when administered to a patient in need of treatment for cancer or
arthritis. Preferably, if the administration is not simultaneous, the compounds are
administered in a close time proximity to each other. Furthermore, it does not
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ditetpaioids, andnénesBikaleils-bi t i ng cancer cell growth. Schiff

et abiterpEiidiGs, WHIH are AfeAvbd RSt na’sé% soticed 2rd phaéd specific
an 11-229 er aggrl;]tlsftﬁat%perate at t'i\1la djzll\ﬁ bhases o??he ceﬁl cycle. ltis believed
that the diterpenoids stabilize the $-tubulin subunit of the microtubules, by binding
with this protein. Disassembly of the protein appears then to be inhibited with
mitosis being arrested and cell death following. Examples of diterpenoids include,
but are not limited to, paclitaxel and its analog docetaxel.

Paclitaxel, 5p,20-epoxy-1,2a,4,7p,10B,13a-hexa-hydroxytax-11-en-9-one

4,10-diacetate 2-benzoate 13-ester with (2R,3S)-N-benzoyl-3-phenylisoserine; is a
natural diterpene product isolated from the Pacific yew tree Taxus brevifolia and is

commercially available as an injectable solution TAXOL®. It is a member of the
16
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COI@efdéQi'@ét(g(Pn'\ﬂJ)a(xl@afﬂSn Ciy, et. @xﬁeaﬁrﬂaéa it PBERIPRE R 1823
1ddzg European Yew tree. The dose limting toxicity of
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TAXQBHEBERD D@QB’bﬁw@lrﬁS mlqatﬂddofﬁherf@latm%nt@é bregist @%ﬂ@r . Bocetaxel
isRelenfyRthdiiR deRvalve®? baditdel HBL PRIRS& using a natural precursor,
10-deacetyl-baccatin lil, extracted from the needle of the European Yew tree. The
dose limiting toxicity of docetaxel is neutropenia.

Vinca alkaloids are phase specific anti-neoplastic agents derived from the
periwinkle plant. Vinca alkaloids act at the M phase (mitosis) of the cell cycle by
binding specifically to tubulin. Consequently, the bound tubulin molecule is unable
to polymerize into microtubules. Mitosis is believed to be arrested in metaphase
with cell death following. Examples of vinca alkaloids include, but are not limited to,
vinblastine, vincristine, and vinorelbine.
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tr&tﬂgﬁtegf metastatic testicular and ovarian cancer and advanced bladder

cancer. The primary dose limiting side effects of cisplatin are nephrotoxicity, which
may be controlled by hydration and diuresis, and ototoxicity.

Carboplatin, platinum, diammine [1 ,1-cyclobutane-dicarboxylate(2-)-0,07, is
commercially available as PARAPLATIN® as an injectable solution. Carboplatin is
primarily indicated in the first and second line treatment of advanced ovarian
carcinoma. Bone marrow suppression is the dose limiting toxicity of carboplatin.

Alkylating agents are non-phase anti-cancer specific agents and strong
electrophiles. Typically, alkylating agents form covalent linkages, by alkylation, to
DNA through nucleophilic moieties of the DNA molecule such as phosphate, amino,
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tumors, multiple myeloma, Hodgkin’s disease, and non-Hodgkin’s lymphomas.
Delayed myelosuppression is the most common dose limiting side effects of
carmustine.

Dacarbazine, 5-(3,3-dimethyl-1-triazeno)-imidazole-4-carboxamide, is
commercially available as single vials of material as DTIC-Dome®. Dacarbazine is
indicated for the treatment of metastatic malignant melanoma and in combination
with other agents for the second line treatment of Hodgkin’s Disease. Nausea,
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strain of Streptomyces verticillus, is commercially available as BLENOXANE®.
Bleomycin is indicated as a palliative treatment, as a single agent or in combination
with other agents, of squamous cell carcinoma, lymphomas, and testicular
carcinomas. Pulmonary and cutaneous toxicities are the most common dose
limiting side effects of bleomyecin.
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B R T
thymidylate synthesis and is also incorporated into both RNA and DNA. The result
typically is cell death. 5-fluorouracil is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of carcinomas of the breast,
colon, rectum, stomach and pancreas. Myelosuppression and mucositis are dose
limiting side effects of 5-fluorouracil. Other fluoropyrimidine analogs include 5-
fluoro deoxyuridine (floxuridine) and 5-fluorodeoxyuridine monophosphate.
Cytarabine, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinone, is
commercially available as CYTOSAR-U® and is commonly known as Ara-C. It is
believed that cytarabine exhibits cell phase specificity at S-phase by inhibiting DNA
chain elongation by terminal incorporation of cytarabine into the growing DNA
chain. Cytarabine is indicated as a single agent or in combination with other
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L-glutamlc acid, is commercnally avallable as methotrexate sédl?l?malﬂlﬁatho%exate
exhibits cell phase effects specifically at S-phase by inhibiting DNA synthesis,
repair and/or replication through the inhibition of dyhydrofolic acid reductase which
is required for synthesis of purine nucleotides and thymidylate. Methotrexate is
indicated as a single agent or in combination with other chemotherapy agents in the
treatment of choriocarcinoma, meningeal leukemia, non-Hodgkin’s lymphoma, and
carcinomas of the breast, head, neck, ovary and bladder. Myelosuppression
(leucopenia, thrombocytopenia, and anemia) and mucositis are expected side
effect of methotrexate administration.
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car CBl'b?\rarptréﬁsdba%nopva%{vyaya\qubl‘?cﬂ:g Iat'e ﬁ’l%lsé inlhllgllt%rs, which block or
inhibit a chemical process which evokes an intracellular change. As used herein
this change is cell proliferation or differentiation. Signal tranduction inhibitors useful
in the present invention include inhibitors of receptor tyrosine kinases, non-receptor
tyrosine kinases, SH2/SH3domain blockers, serine/threonine kinases, phosphotidyl
inositol-3 kinases, myo-inositol signaling, and Ras oncogenes.
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Tyrosine kinases, which are not growth factor receptor kinases are termed
non-receptor tyrosine kinases. Non-receptor tyrosine kinases for use in the present
invention, which are targets or potential targets of anti-cancer drugs, include cSrc,
Lck, Fyn, Yes, Jak, cAbl, FAK (Focal adhesion kinase), Brutons tyrosine kinase,
and Ber-Abl. Such non-receptor kinases and agents which inhibit non-receptor
tyrosine kinase function are described in Sinh, S. and Corey, S.J., (1999) Journal of
Hematotherapy and Stem Cell Research 8 (5): 465 — 80; and Bolen, J.B., Brugge,
J.S., (1997) Annual review of Immunology. 15: 371-404.

SH2/SH3 domain blockers are agents that disrupt SH2 or SH3 domain
binding in a variety of enzymes or adaptor proteins including, PI3-K p85 subunit,
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approaches may be greatly enhanced through combined inhibition of signaling
pathways using a small molecule inhibitor. Discussion of the immunologic/tumor
vaccine approach against erbB2/EGFR are found in Reilly RT et al. (2000), Cancer
Res. 60: 3569-3576; and Chen Y, Hu D, Eling DJ, Robbins J, and Kipps TJ.
(1998), Cancer Res. 58: 1965-1971.

Agents used in proapoptotic regimens (e.g., bcl-2 antisense
oligonucleotides) may also be used in the combination of the present invention.

Members of the Bcl-2 family of proteins block apoptosis. Upregulation of bcl-2 has
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Suitably, the present invention relates to a method for treating or lessening
the severity of a cancer selected from brain (gliomas), glioblastomas, leukemias,
Bannayan-Zonana syndrome, Cowden disease, LLhermitte-Duclos disease, breast,
colon, head and neck, kidney, lung, liver, melanoma, ovarian, pancreatic, prostate,
sarcoma and thyroid.

Suitably, the present invention relates to a method for treating or lessening
the severity of a cancer selected from breast, ovarian, pancreatic and prostate.
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His-tagged AKT Enzyme Assay

Compounds of the present invention were tested for AKT 1, 2, and 3 protein
serine kinase inhibitory activity in substrate phosphorylation assays. This assay
.examines the ability of small molecule organic compounds to inhibit the serine
phosphorylation of a peptide substrate. The substrate phosphorylation assays use
the catalytic domains of AKT 1, 2, or 3. AKT 1, 2 and 3 are also commercially
available from Upstate USA, Inc. The method measures the ability of the isolated
enzyme to catalyze the transfer of the gamma-phosphate from ATP onto the serine
residue of a biotinylated synthetic peptide SEQ. ID NO: 1 (Biotin-ahx-
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product was subcloned in pcDNA3 as a BamHI / Xhol fragment. A mutation in the
sequence (TGC) coding for a Cysteine® was converted to the wild-type AKT1
sequence (CGC) coding for an Arginine® by site-directed mutagenesis using the
QuikChange® Site Directed Mutagenesis Kit (Stratagene). The AKT1 mutagenic
primer: SEQ. ID NO: 4 5 ACCTGGCGGCCACGCTACTTCCTCC and selection
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imidgaglea Pt 7.pH PrKTselunn@frﬁ@wédvemmo%anqQldaﬂa%@)fold using
buffé}@ (%M"I‘PE@E§@HM“I9¢TU§H %) SiPRe Bé%le% filfldpsd amfC-

rotein was pool ed, concentrated and frozen at
chrsae og-prhedRyged) mlmtzQ(lé% cqusjeqawerandswﬂa@tgaﬁ R
mlARinl35-479) were

The Q-HP column was washed with 3 column volume (CV) of buffer C, then step
eluted with 5 CV 10%D, 5 CV 20% D, 5 CV 30% D, 5 CV 50% D and 5 CV of 100%
D; where buffer D is 26 mM HEPES, 1000 mM NaCl, 5 mM DTT; pH 7.5. 5 mL
fractions collected. AKT containing fractions were pooled and concentrated to 5
ml. The protein was next loaded to a 120 ml Superdex 75 sizing column that was
pre-equilibrated with 25 mM HEPES, 200 mM NaCl, 5 mM DTT; pH 7.5. 2.5 mL
fractions were collected.
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isolated and purified in a simlar fashion. H s-tagged

AKT Enzyne Assay Conpounds of the present invention
waoweng/osssst ed for AKT 1, 2, and 3 protein seri nBCRUSHS€043513

inhibitory activity in substrate phosphoryl ation

Thi . e
Ah R Tiod R e R hBl R BRI/ 1 b Wty aS BRC, Mass
speplosiBRBPABE analgdis werpaser de conflis puiiteandridentdy pEeat e
pur&%wp@rﬁ’ggh{g\ék@ﬂ assays use the catal ytic donai ns of

_ AKT 1, 2 and 3 are also commercially
avai |l abl e from Upstate USA, Inc. The nethod neasures

the ability of the isolated enzyne to catal fze the. .
{ r aFial lengtht (FLhaKGa and(BAGITIFEr s QpPARP Bt in @ similar

fash@hl Ne residue of a biotinylated synthetic peptide
SEQ ID NGO 1 (Biotin-ahxARKRERAYSFGHHA- ani de) .

e lSubstr_ate hosphoryl ati on was detected by the
M%@%ﬂggdﬁﬁéiu _ £ Assays were performed in 384wel |
_U-botbtomdvvhl te plates. 10 nM activated AKT enzyne was
i ncubated for 40 mnutes at,rpom:t rature. i .
CompeHyeis @l IfreresenbEuMEn eks 1761Rg! BEAM Nop< Pt serine
kin@&&TMhMtGh2actidiuMATBstraBe phaspibibrytttion GisBaysu Qhig gpsaPlexamines

ATP/wel |, 1 nM CHAPS, .2 nM DITT . f.
thecahiib ahemMahmeIEHLNERIC ﬁ?{ap‘?“é‘%t“?gﬁ"%ée 5?%129328 by the
phéshiokyilaidnaf a5seputie StABRAITHE subsPaicosphicy BRS adsaipuse

netaagiaorseins gt 467 i 7. wronbn s RtRlTeE e ARG,

isofad 86aynid® Reagke thetransibt sivkd ghmnzephdsphatedrom 4P, onto

d .
thapetingraPes 8Lk ROIVIE sf birrenie BECR 13 T (@Rt
AFKRERAVESFERRPA-&ibe). Thebstratesposphalylation wap deteetediyribe

‘ I‘%l otted as % Control calculated with the data
olloWHIRPEPFU BT mul a 100* (UL- C2)/ (Cl- C2) ver sus

Asga{wabré@trﬁo@me@fn AN Wb tine waitdplatest HO nih Rotivated AKT
value, C 1 is the average contr ol val(ue.obt ' q,i‘ f
enpyyReVag ipueateddor HRmNHES-ALoUB AT TR AP fpearb%%sggng d"%?
208t éonMi@@&BOgmw)/ws, H 7.5 FoandEie, 4uM WePdasid peptide, I0y04
= max X K_+ re [ h [ o
ol A EPets T CraeS, b oo A {8 o cb et 00%
Dmgo}arrfhéﬁgécgﬂﬁgvak sftapﬂeh-uyan@badimmafrsmsppgm MBS
a ifie ' ini
(DB eas BB Witrod My> U e B8, Gt %3B! S EDTA, S0uM
ATP, 2.5mg/ml Streptavidin-coated SPA beads.) The plate was sealed, the beads
were allowed to settle overnight, and then the plate was counted in a Packard
Topcount Microplate Scintillation Counter (Packard Instrument Co., Meriden, CT).
The data for dose responses were plotted as % Control calculated with the data
reduction formula 100*(U1-C2)/(C1-C2) versus concentration of compound where
U is the unknown value, C1 is the average control value obtained for DMSO, and
C2 is the average control value obtained for 0.1M EDTA. Data are fitted to the
curve described by: y = ((Vmax *x)/ (K +x))
where Vmax is the upper asymptote and K is the 1C50.
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nyristyl ated- AKT1 -ER (gift from Robert T. Abraham

Duke University under MIA, described in Klippel et al.
WO pooklossssul ar and Cel | ul ar Bi ol ogy 1998 Vol unePdBUS2006/043513

p.5699) using the 5 primer: SEQ IDNO 2 5

TAT AR S EA BT\ GRELEHP650a o3 Examgld heerBongirdtecan aGiteye

PR T oL H T e R

AKB intrel atmive dulf-bength AKITregpzyue pesays. The resul tant PCR

pr 0 g%ﬁ\%rty%}ln%'ﬂ%&%%ﬁ’ Iln’;]&t eﬁﬁ%mﬁ cél Iﬁ%d the é@lﬁbllltles of

sequence codi n for
thaaCC(DymL@dﬁ of Egamples ddaveof tip rmserttn@ Were gompaed A ywat is

coRGGLIEES0é mowﬂueﬂxrélgrreléiéd%m&u% &‘épbﬁéd in International

site-directed nutagenesis
ApplqeBomNos LI RRHCA G < Sedi ity 15e CRBREYT G rhaele; 140
in Mraghac Apslicatsrn NGERT TUB20I01/024 3510 (compound 4-(1-ethyl-7-{[3-

S R ST AR T BT S

3-ateise triflucaoackizdé, heireinafiar Gomponnd R)ghe cemﬁumﬁgofsﬁxaénm 151
in B?MnaméﬁlcgﬁﬁgNecls@T /@JS@@?&/@QM@C @6IBbEARA $-{[2-(4-amino-

estio or expressi on urificatian pur OSG

1, RPRAQBEOHA) oty AP e ARz IOl A e IO -

m&ial%]iﬂ I)Q%r@géﬁlﬁtrﬁ@ﬂkﬂaeé’ca@@ ﬁére?a&tescofnpbﬁmshané-ﬂ'dmpound
en re

of il baie g R Aeftatembio B TR AP boisa e Rlipdling

4-@yathghh-fiz-pdamionphidlingesiny |oxg t4aptepy k1 H OB B0 2[4 &) clpBidie i)

1 21% O&ansmg}aegﬁ; tﬁg@?ﬁ?%{%@%e?%r‘?éﬂetr la:%n&m@as M8 ebApound

i sol ated and

of &gempled?t inAptefnationalrAppjioaiian Nog BQTéUs%ao“{Q?é‘ g9 kGRENRRYEd 4-
[1 -@Elﬂ/ﬂ‘?‘f(ﬁ' Befidin-2Lfos s Hsimidbzo[h, 5-Blpyihd-2-yduRizanBatdraide

IS V|rus an sent f urific
il oaceEte4 Rt o ARt o o BT 487 b
In@fnaftishal-ApplicationNol PCT/USZD0R/634340 c(ad:drspc(dmdt &41-sthyl-4-phenyl-
e .
7424 U5 APRAESE U e YRS 2 QU mine
trlmlbrmmrtate,dwelheﬁeﬂ%nmnﬂ V)y@e§om9ue@p? Exampla1Byn
Ini%Yr‘Fa?th@ ll(dj%ll %ﬁé&@&ﬂfoﬂl@hb (c&ﬁ’ﬂ)éun@@ L[f4-Was
% cent I ng at 16K I-é 1?
arsingRY el e AR 21F Bisdisact YD SR azg&ﬁﬁg il
4ny2 h\@f 341*&1% -£of t;ﬁrlu@rb@éemeghéremah@r Cerapsunseng théen
ransfetrre t

cotiEd ShERmBGER " B Balona pesaion §5 iy Alsgtiogssa,
(compound 4-{2-(4-amino-1,2,5-oxadiazol-3-yl)-7- [(3 amlnopropyl)oxy] -1-ethyl-1H-
|m|dazo[4,5 c]pyridin-4yl}-2-methyl-3-butyn-2-ol trifluoroacetate, hereinafter
Compound X), the compound of Example 223 in International Application No.
PCT/US2004/024340 (compound: 4-{2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-[(4-
piperidinylmethyl)oxy]-1H-imidazo[4,5-c]pyridin-4-y1}-2-methyl-3-butyn-2-ol
trifluoroacetate, hereinafter Compound Y) and the compound of Example 265 in
International Application No. PCT/US2004/024340 (compound: 4-(2-(4-amino-
1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[3-({2-[4-(methyloxy)phenyl]ethyl}amino)propylloxy}-
1 H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol, hereinafter Compound Z).

Compounds R, S, T, U, V, W, X, Y and Z can be prepared as described in
International Application No. PCT/US2004/024340.
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i mdazole, pH 7.5). AKT eluting fractions were pool ed

and diluted 3 fold using buffer C (25 nM HEPES, 5 nM
w@Im;7/0f8d507. 5) . The sanple was filtered and PCT/US2006/043513

chr omat ogr aphed over a 10 nL Q HP col um

pre-equilibrated with buffer Cat 2 niL/mn. The QHP

Celbllarissars Maithitlede WittehG @wito Innihitioncdssag ( CV) of buffer
C, then step eluted with 5 Cv 104D, 5 CV 20% D, 5 CV

30% D, 5 CV 50%D and 5 CV of 100% D; where buffer D
Turso2éelrive$1EEEESN 116 @8sayMvéia@T478 (hivh&T Breapttatciboma) amhd

i 50 B0 B TR O
fibrolal_elsatoi w_tals iagro]mguddd_. Smlpcmél dil;}r;v[as \E'Ergmlmum i ?MRMM eibatedisas
(ifodihiterbalat S g2 o A 2o Rinkie fos et PP Sehues 8%
370N iaggirrtiidiﬁg% g%rGOMCebmgtol ?II,S vadre gagEbelgg (usﬂ:ng_rﬁy))\iZIEDTA,
. 1 , S X - I
o et Ry SRR s B SRR fE ostar
38.6015), E00peieTl, 2t Folfbicumgeénsiies) BIUTZ 15/000(ELY el T3
LR 8 e 8 Y e OBt S et Bmunsy
DM®Ceweiecreriaky dilutexsin dMEOrthral(gh hine3-folhdiluBoms iat9s-well plates
AT, TR BT ok A gors vor
thabioiahy 4afL ofeach trnsionad o Go2yanRENL 06408 ughmLnhi b
oML ORISR sl BB ORI 0 o
catopainds diditeAITRRMI 264®wefe. adbed torall bellinesaJbedipat he

i of, A d. g t

ok Y PR 8 AR BB R B AR E5h GBpg re
insaatedat 33, $de COI2 far 8idays. ibditiedvasynetriowed by pepitatide. Cell
oSk e B 80 o AR TR 6 worao
0.5% I S0getpart ectar g anddsapatingeateoprartérapematlre for3BHowe! [Stain

t. ' lLates. 10 .nM acti vat KT en S
ik BeiaRlA RS bl sV iRt ke ik EPAHEE, S
was ssgased lfromecalls by @adbingotfi0aiLof rsglubilaiivg stlafion plide N-Buroyl

2 4uM.ATP ide,. .0 04 .uC - 33P

oA 4SO S e i Sy bl Rporar
for atieastr8d mimut@0Rlates were shaken and the optical density at 620 nm was
measured on a microplate reader. Percent inhibition of cell growth was calculated
relative to vehicle-treated control wells. Concentration of compound that inhibits
50% of cell growth (IC50) was interpolated using non-linear regression (Levenberg-
Marquadt) and the equation, y=Vmax*(1-(x*n/KM+x*)))+Y2. [Ref: Mager, M. E.
(1972) Data Analysis in Biochemistry and Biophysics. New York: Academic Press]
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DMSO. The reaction was stopped by the addition of 50

ul

SPA bead m x (Dul becco's PBS wi t hout

Mg2+

and Ca2+,

W@2@¥38ss¢ on X- 100, 5nmM EDTA, 5QuM ATP, 2. 5ny/PET/US2006/043513
Streptavi di n-coated SPA beads.) The plate was seal ed,
the beads were allowed to settl e overnight,

and t hen
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[ 1- eThy bham{geepiixailyl activé- ophtpowhdslw&hmﬁhbasnmﬁ)é ,obihdg imyemtidin
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I n

The present mventlon therefore provndes a method of treatmg cancer,

arthritis and other conditions requiring AKT inhibition, which comprises

administering an effective amount of a compound of Formula () or a

pharmaceutically acceptable salt, hydrate, solvate or pro-drug thereof. The

compounds of Formula (1) also provide for a method of treating the above indicated

disease states because of their demonstrated ability to act as Akt inhibitors. The

drug may be administered to a patient in need thereof by any conventional route of
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I nternational Application No. PCT/US2004/024340
(conmpound: 4-{1 -ethyl-4-phenyl -
wQ@ 2¢0¢/85885per i di nyl net hyl ) oxy] - 1H i m dazo- [ 4, 5- B¢ Pys1006/043513
-2-yl}-1 ,2,5-o0xadi azol -3-am ne trifl uoroacetate,
adhémistiratiit excludmgplowtmet Nt)utect helmanmmdinnémﬁsanm eraf15

su%&tgnéajsnﬁﬁ,laﬁ%ﬁ %tm aEJm Hh No. PCT/ US2004/ 024340

nL?oxy] 2-(4-amno-1
, 2,5 Wr@gmut@alm getige C@pp@u ¢ of the present invention are

mdé‘rbd‘Fb%zlﬁtfvooﬁv&llé}M oS der foﬂﬁs Sachr &@&Jﬁéhre% Bdleyd) o2 mfctable

trifl uoroacetate, herelna

PRI ST g B DROP R T HRLATS ﬁqu%(ﬁ& Selid payrers
indNde, BEaFER)FA0Y, 0Qdiddsulfatengiiovdhnatedield-ddk, a0tmoee, talc, gelatin,

el Rl SRS il A RS PR e B e
sytupi, pamut@ilcalivatod, sdiiee,eindafater. Kdmitpdytie ogriiert thay include any
TR R PR S i
alone oy vthaa Wa¥o [thamoyntlof@p pargier yafies wi ely but, preferably, will
belfrdif rabdumd tt@ﬁbatﬂméd pdr dosaie unit. When ali u1d carrier is used

tnd bR By dal ST LD aahB SN, St aailisha. ot

getanimuapsale péte e dnjpitabl@ 6Guid suénasamatriponial orEpadquEaLs on

no?gaugoq(%lgg%o&%% 40 (conpound: 4-(2-(4-am no-

I 'azo )-1l-ethyl - 7{[3({2[4(math){loxy)
phe n'l;hq @haimapggﬁcgkgrppajpmqscg@ made following convention

teéﬂ?heqdasct%%rfan%a@dlmwIcﬁémxs‘ﬂxrwbwmé rﬁRhB)’%raﬁulBﬁﬁ /mgd- ol ,

her ei naf t
e T b e T A
indkeiientatis appiupriatedo/dils06 4lebitetBdial Gigddremtaral peslayts:

het %%f;é %Jleu&e%rg r“/eln[g?i' v@a‘fﬁ%&eﬁ%ﬁl@%cl—yggémégu dsina

lines assay
pheamacerdical) dasade UNCaPd¢doyihgth aboewitnbe st eflidasiops, nontoxic

B fipRratfyeabdieq o, )RR of OITA" 0BGy Bt actve
coppoupd dereferalp001 6 50 mely-aWheniTaating ahumsaniatignt ip peed of
arQRl&Q:%u@i?dr) th@%@te@teﬁ' doge wé}@rﬁatseére@pwfé\@bﬁwdm BrBs dily,

orRr Tt AP E B BT BT g e topicaly

rebtahyactr;dnedmhally,drydnpbtaﬂmhd conﬂﬁumslyl bytinkisioa. €rhkandéor

oS S8 s 1D R SRe ] e

35@°00@°Eé¢tIV§/Q@§1PIOU@ﬁ1d HFF 5, 000 cells/well. 10vM st ocks

of C@ﬁﬁﬁ&l%%agéb t@"@@dfﬁﬁl@te?&i il |b)é ré’édll H@férhﬁhe@"l@cﬂw
t hrough ni ne utions .in

SKIBEGR 1o 48hrAne vl s uith 1k B AR g usmﬁﬂenssangfh of
thd dyepatatigyy theomodd oft ddpmisisingtion, hhdtedadvadcemerit obthesdisdase

cotn[:lﬂlﬂrci.f Wdrdﬁ%nél fgcggrslaepgﬁwfg 959 ﬁge Eargiglﬂar%tigh being treated will
result in a need to adjust dosages, including patient age, weight, diet, and time of
administration.

The method of this invention of inducing Akt inhibitory activity in mammals,
including humans, comprises administering to a subject in need of such activity an
effective Akt inhibiting amount of a pharmaceutically active compound of the
present invention.
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gentamcin, resulting in twce the final required test

concentrations. 100 uL of conpounds diluted in RPM
waseo/osssse added to all cell lines. The final PCT/US2006/043513

concentration of DMSOin all wells, including

cont Tied imyentias elsa33fovided fos theeuse of rcedpedcemidat F8ifayla §Y6n the

aspiration. Cell

a0l 4 LALRRRLAPLIRS SPRRVERAAY, 20 Tt on,

met hiheingenlonalgagprgvige mge use. &% commomng®f Formula (1) in the
m%h&@&glflé"@ftaeﬁ%ducéﬁﬂni RELLALIREagy. Foom tenperature for

hour. Stain was aspirated and the plates rinsed by

i meths I@Hentl?“\ﬁéﬂicéwrw'f’ﬁ%f?rélﬁ Graf @roniound ofEerhn 4h e
mhhGfEtoR) bfsa Ibu)éd@dmeﬁgfoilﬁéb lireafing eander. i zi ng sol ution

(1% N1 od I 25, i
(e i e B SRS s B e P P T e
maotufatcioe e‘sa mEbistmenider esesindicatingadhritise opti cal density

at OFk LI JEASUAG: R bk RAORKEY Boh LR 1566 88 bn

Alvféiﬁh"é't% whichegosprisen ﬁmmmlémql af Fargiieath angt @ @harmaceuncally
lenghriidrat | nh| bits 50% of cell growth (I C50) was

i o) at ed us non i near regr :S i on ? Pberg:

I\/Iar qt lln)/elglpan q algg§ %AP ?t composition for us€ in the
- tredtrient dtloanedmytiisly2ompries a Mgmund v/ FErmL(Ia 19@@9 aDat a

' nY and Bi ophysi cs. New YorKk:

plﬁﬁm é%dt%a a&'e?f?ﬁ %@é maceutically active conggunds

wi t hile indentiongieo I@mv'dﬁ$ for arphefnacaytieal €ompepilipn s UsKn

trééﬂi‘\btarﬁwﬂﬁsswhﬁh %mﬁiﬂ!;@s a B&hpouidl A HoYmbiB2md 4 N need
t her eof q% i,nvention therefore provides a

p*??éf‘ﬁﬁ%‘“l‘}? %?‘?&PT @Rer, arthritis and ot her
condNb iunaccepeiple toxiaglodisal dffeloishirt leRpectadiivhibn compourgiesf the

8ol BT et ARG oo BORBHS G ¢

hydr latagidition] ihatphaomagautically agtiveheanesfunds loé thecrrpesn ifwention
@Iastalegqv mrfexh&%cf.w.ngre@%mum $ bt ESFpduARs
ove I n C'I ? thelr

I cate | sease stateS because o 1€ _

k'@fé’\‘?dﬁéﬁah?@?eéﬁr pithrifis ¢ coEPoRgdkRoWHIe Ve attilty whee used in

céhbigativrywitearp ARt iAhibitstr ed to a patient in need thereof
by any conventional route ofadm nistration, including,
but not limted to, intravenous, intranuscular, oral,
subcWlithoetcfugheri eltbaainyitlis belindepthaboneskiled iflige art can,

uar‘? gﬂ%ﬁﬁg%gdn@&é%n &Aopgl zggﬂ@ﬁ%gg@dﬁ{/eg&]pg rt]c?ftseﬁxﬂ@ét extent.

Th@fqﬂgwggcﬁxaawlmgu ergforedplbetepnsigied ag @@feﬂoﬂl@stratlve and
&raemﬁqfe%h %ﬂthe s%@|oé df Pl dréstnt mv@mﬁfnrrﬁﬁﬁywayal carriers
are enpl oyed id carriers include, stafch, |actose,
cal ci um sul fate di hydrate, terra al ba, sucrose, talc,
gel atin, agar, pecti [Expadraehial Demignesi um st ear at e, and
stearic acid. Liquid carriers include

The compounds of Examples 1 to 10 are readily made according to Scheme
1 or by analogous methods.
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syrup, peanut oil, olive oil, saline, and water.
Simlarly, the carrier may include any prol onged

wo edogassssimat eri al , such as gl yceryl nobnost ear aP@r/082006/043513
gl yceryl distearate, alone or with a wax. The anount
of solid carrier varies wdely but, preferably, wll
be from about 25 ny td;mmmper dosage unit. \Wen
aliquid carrier is used, the preparation will, for
exanple, be in the form of a syrup, elixir, emul si on,
soft |jgel atin capsul e/Lsterl |l e inject ab e li qui d such

asy anpoul e, or gp-aqueous or nonamI ous liquid <N,\(_CI

suspe on—The Qhar maGggut ibeal=prgparat Nons_ar e—nade N
® vr}\n\%ﬁg convent i téchnl ques o \a phir nééeut i cal B [
c st involving Mybywg, granul ati NZ Nal

conpressi ng, when necessary, for tabl et forns,

m X|'ng, filling and Wi ssol vi ng the i ngl”sdl ents, as
appropriate, to give the desired oral or parenteral
products. Doses of the presently invented

phar nace i caI ly active corrpod?rhds HH;Na phar maceuti €al HN

dosage N scribed aboy Nan ef fi cag N>_2§N
nontoxi a ' Eref-erabl yls fir onrttre ragge N 4
of 0.001F 1V0 ﬁép g of actlve c LNTd pref er abl N\\ N

0.001 - 59 nglkg. Wen treatiry a urran patient inOH
need of an Akt inhibitor, the seI gcted dose is vil
adm ni stered preferably from1-6 times dail y, orally

PRbafRb5 3 5 jf‘ H’no P 5% c%{ad?a%r Q (/ﬁ-c% orBs qrﬁ %Ielrk?lmidazol4,5—

aUllr T St T OIT T 1ICTh gde

clpyridirsdet rral N by ionj ectl on and contl nuously by
i nfusion. Oral and/or parenteral dosage units for
human adm ni stratl on preferably contain fromO0.05 to
a)3 5dyomg-2¢hierotN »eihyjqnypdlua{$4d)pmmea(jll dosages to be

g‘gl”} -Lg?dérﬁé %Clh E‘% ﬁnga%m l«fé d‘?é@@“é E?Enc{i%waglc??%ol in one
HBk(7L) amd bedted ta 86 US.eTint( h)acmbmdm(gﬁﬁ of 8.68 mqmrwamadded?ﬂ
e
oot Shetl S bR 1SRRI Be Bl o
arpanehid teiparatyratovemigtbeiThg rebsmﬁmgq@llww ptecipitaid Was %bllached byl
e, .
il ettt BOIGE waleh ot SR ed Bl e gl BB 12 win
12MNaoH. oTheoﬁsmIngmlutg)nﬂ\kas exttacted withyClegll (2 x ¥ Li) and the
o4 eSS sl TR BSOS P A S e
umnden wdeﬂuoedl Qresswertd goke %O@armmieluy ofcthk Idgsieaxt compound (il).
Tl%g W%g lﬂggd %fthé Iﬂgxt step without further purification. MS (ES+) m/z
250(M+H)t.

b) N-[5-Bromo-2-chloro-4-(ethylamino)-3-pyridinyl]-2-cyanoacetamide (Ill)

To a solution of 5-bromo-2-chloro-N*-ethyl-pyridine-3,4-diamine (Il, 550 g,
2.21 mol) in CH2CI2 (5.5 L) was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (634.5 g, 3.31 mol), cyanoacetic acid (282 g, 3.31
mol) and N-methylmorpholine (897 g, 8.84 mol). A significant exotherm (~20 °C)
was observed upon the addition of the 1-(3-dimethylaminopropyl)-3- -
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present invention.The invention also provides for the

use of a conmpound of Formula (1) in the manufacture of
wa@2ovedsssanment for use as an Akt inhibitor. ThePCT/US2006/043513

i nvention al so provides for the use of a conpound of

etl'fﬁédm&éhn(l&é hir&oéﬁkﬁld@%'dfdg/é ?’éc%tn@fac@ e} Qlﬁflr‘lwht érﬁlBIeHﬁe

her ap he | nventi rovi des he use of
te@p@w@u@roe bftheaplMetavas rprmoved H@d%ﬁ‘dﬁcﬁéﬁlﬁ*‘éufﬁ Hhe

reE@ﬁ'ﬁ & RISRIR W sCthrblét%d hikh W R Et@l\cc(% €20 -Il__ﬁﬁwd \K}é(@ﬂfdo(”@) 8

provi tor the use of HBOUH of Fornu

)i 7 hpmunwajﬂmftvvﬂse/vwe@l w@cﬁdéalﬁﬁrﬁt fef1Ukleandihe P@'apu(nﬁg
org hiBkrdcts w;f.%%srmée ith At @@ LDY @b SRsanicdxtdct was

armaceut 1 cal conposition for use as an Akt 1nhibitor
connertiatedHpdar sedicad perpsBiae aofluryrrdfiltered.) Thmgoll was wahed

wﬂfé’l’d@c‘:ﬁ& Fé@lté loﬁlv@%@ﬁ%t ?@l’/eylgla 51 1RE dediR& éd?TYF%l]JhU QM) as a

SO pr OVI r a pna ceut COI’TpOSItI on for use

whlte eritalinesalige Mhisorascugecdn tfwnn@ﬁ St@@wwﬂ\oybfgﬂaerw%@%tm
(EEQ)'WQ:$7(&M Eu]d a pharmaceutically acceptable
he inve

carrler ntion al so provides for a
phar maceuti cal conposition for use in treating

c)agt LBYonid-8-cMBlEtLe nmllﬁ%%zaggapwmz% IFy@FdWilnﬁn& 1)

phar maceutl ally acce e carrier.
am@@dﬁ%bl e toxicol ogical effects are expect ed when

conpg geﬂﬁor%f N b.to%eé%h% ar sm@@m.ﬂa)%t@yrﬁﬁ‘gn

accordance wmt gr esent 1 nvention diti on,
cy@ﬁ@amﬂaélwﬂﬁ%&;w 1.45 mal)iin glagiphpertic@sichit-& lavasy hegied to
1d0%¢8 néﬂté’rrk . 2%/08 a%er@lebeﬁé& Erdl thd ddmvbidinhs r(7-epdmcm-

I ngredi ents, such as other conpounds known to

chietadioPthr | riueRzoL &-CIRTCIDG P AMESTA A WES GpmRstod. Afer
aIMW:AdD’&%o\ﬁhg bR td R &AM, ﬁﬁé ¥é§&t|&‘| {vBs @Ha & with sodium

inhi'bitor. Wthout further el aboration, is believed
nltfﬁ’@t (28Me, BR4 Mobdn pertiops Yigorqusrgas eypiygon ﬁ'@d PeEvRGVAY

ol tBGtREh withd L L@ ‘5’? ER&hBns Sﬁﬂér ét??l’i'rf‘d“ét'é?ﬁblérﬂ téﬁ'\ﬁerature
est “extent. | ow ng n’p es are, theref ore,
fOf a>6 Betheceld wae eoll@gt%byeﬂlsvatiqm amtdf@ﬂﬂvé ceRgfapioveight to give

544 @H %lo%ewébf prbasctwfwa qgm%ﬁou@ 5E6RENMFhid wgg ﬂ&éd)fr‘. th& next

peri ment

conpounds of
stmmfbp@g‘uqhqr ouniicaipe. MSadS+ %@88%gg?dl ng to Schene

d) 4-(7-Bromo-4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)-1,2,5-oxadiazol-3-
amine (VI)

To a mixture of (7-bromo-4-chloro-1-ethyl-1H-imidazo[4,5-c]pyridin-2-yl)-
hydroxyimino-acetonitrile (V, 545 g, 1.45 mol) in dioxane (5 L) was added
triethylamine (1 L) and hydroxylamine (143 g, 55% in water). The reaction was
heated at reflux for 6 h. After cooling the reaction to ambient temperature, the
mixture was filtered and the filtrate concentrated under reduced pressure to give a
brown solid. The solid was suspended in methanol (1 L) and the suspension was
stirred at 65 °C for 0.5 h. The solid was collected by filtration and dried to give 321
g (70% yield) of the desired compound (VI). This was used in the next step without
further purification. MS (ES+) m/z 343(M+H)*.
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1 or by anal ogous nethods.Internediate VI1 | Il IV
Preparation of 2-(4-am no-1
WO 200308888 azol - 3-yl)-4-chloro-1 -ethyl-1 PCT/US2006/043513
~ Himdazof4,5- cipyridin-7-ol a) 5-Brono-2-chloro-N
e)42—EILJAYr|nn&X I ﬁbi‘&ﬂé”zoﬂ&@l)ﬁﬂ&m&oﬁ' Lthyl-1H-imidazo[4,5-c %/rldm -7-ol
rormSnltropyrl din-4-yl)amne” (I, 700g )
(s di ssol ved in cone HCl (7L) and heated to 85 0oC.
Tin (11) chloride (1626 g, 8.58 nol) was added in

por t i @U§pen§|&>ﬁ of QEK(?IUr&ﬂo %I&Sﬂt@cﬂ Ia1tH fn@ﬁéi@ff-l B%!Ipyihdlh -2-yl)-
and then allowd to coo

1.8pe%sdiggel-3- ?ﬁ@er(é@;lﬁotg @91 4yr@p!) dﬂNT'riFé& i—bW{ﬂ%lF%O'%@ a dry-
.c@/abétsﬁé B&thtuhil ﬂhbﬁﬁtéﬂnbpt@mp‘ék&tﬁk%ﬂf@d@;%él&m Lﬁseocwalfsls\]!srob;ﬁ L)

and the m xture was adjusted to pH 12 with 12

magResiEg Ghieride (228 rnlm%Iwaereswﬁae@lbwaa@tﬂ%@l@@v@t pratg to

kébptthe AEUEHLR een%mureesél&n OANGS, Rﬁérra';wécmwaﬁ cP'Fnline iyl
The sol vent was renoved under reduced pressure

bqrgteg(ﬁq @LS@O‘lsgm(’")'W@@9%?%5‘"%?’%@@“@@%&}%3'6%% the dry-ice

adetdne batR kst 1VWSTNe°'S£§h 'W&strgﬁoméncﬁﬂl%ﬁe%tfoh%s AINBWEN® reach
purification (ES+) mz 250

a"l‘lp'FBUBWﬁ@“Z-ec i'ﬁﬁ@l‘ oo ﬂ (“EQ WP'@H HSUQ"BSWP%!P?\WP 920'6‘} ko

°C93R%b@ﬂbr¢ Bf éd% |h}rdr'59e@p§l%kiélb' .@50 ﬁhﬁ_) En@BNrNhCﬂﬂ gﬂio% \Ma\s

- et hy di ne- di am ne @§
a(@ﬁé@t@ re% tg kegp W@Srea%!@@dempe ye r?@lorM(grﬁ; nbke @ﬁ;hagh was
theh RerherdRad th@ré&tlbb( %@ %’ﬁ'ﬂr&l {/@Groﬁﬁl:}""at ﬁnﬂlengteﬁipe'ﬂé}hﬁe for 2

c anoacet| c acid (28 31 nol) and
e PHs ok H1epTERIA é‘“(’@@?"aﬁ re@og@l H'@ﬂ’%r re%"%?P‘g?ﬁ‘quf‘E%?ﬂd the

cfi)é@h@ﬁ {vad Bcifified YeSH ghﬁwwpﬁou PARer 1RrirRAeE réuRingf
3- di_nmet hyl am nopr o&%/ - et hyl carbodi i m de

syspPaPLieh fQS ﬁod@”aﬁw&%a{% r%) bﬂ’é‘? &dd%' -t aiterstifng fagangther
1 AMREeBlid wgmasmtémg/ frn%t.oa rhetfiter SaMeMARY widhd e ATy

under reduced Pressure he resulting resi de was

wigh Waigst IRy Reet Wwﬁr@twtm@c@@e SR Solid RS ea o 840

dhstan® whight 1 @Q&'Q@{SB*/ &) dfafe WBSIRRLOM A0t dsQpal
CEt &ché)glo L v and the c%l)ned %{fganl c exdtoch?\gl )vvée’r pale
i

yellgwisold-wir big Wﬁét@?d withoytfurthes pugficatianc M5S0 t/6g881-3
(Mapeentrated under reduced pressure to a slurry and
filtered. The solid was wahed wth Et CQAc and dried to
give 534 g (76% yield) of the desired conpound (I11)
as a white crystalline solid. This was used in the
next step without further purification. M5 (ES+) mz
317( M+H) +.
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c) (7-Brono-4-chloro-1 -ethyl -
H i m dazo[ 4, 5-c] pyri di n-2-yl ) - hydroxyi m noacetonitrile
w@ 07058860 ut i on of PCT/US2006/043513
N-[ 5- br onp- 2- chl or 0- 4- (et hyl am no) - 3- pyri di nyl ] - 2-
cyanoacetamde |11, (4585)&m&( 45 mol) in glacial
acetic acid (4.6 L) was heated to 100 0OC. After 3 h,
LC/ M5 anal ysis indicated that the conversion to
(7-brono-4- chloro-1_-etbyl-
H i m dazo[ 4, 5-c] pyri di | )acetonitrile (I1V) was
conpleted. After allowfng to cool to anbient
tenperature, the react||pn was charged with sodi um
nitrate (230 g, 3.34 ) inp i ons. Vigorous gas
evol uti on and foam ng S obse together wwth a ~10
C exotherm After stjrmn & anmbpent, tenmperature for
16 h, the solid was ration and dried
to a constant wei ght 00 the desired
. This was used in
the next step w thout rthe purification. M5 (ES+)
mz 328( MtH) +. d) 4-(7- -4-chloro-1 -ethyl-
Hi m dazo[ 4, 5-c] pyri di n- 2 yI) 1 ,2,5-oxadiazol - 3-
amne (M) To am of (7- brorm4ch|orol
-ethyl-1 Himdazof 4, 5-{c] pyridin-2-yl)-
hydr oxyi mi no-acetoQi t LN (V, 545 g, 1.45 nol) in
di oxane (5 L) was added triethylamne ( 1 L) and
hydr oxyl am ne (143 g, 55%in water). The reacti on was
heated at reflux for 6 h. After coollng ttée reaction

net hanol (1 L) and. t he suspension was stirred at 65 0C
af qr1 Sln%tﬁ&letﬁﬂqgggé i @%fnewe): ?lb@ﬁd hﬁ efrbé)é/[a‘?é i on and
conp?ﬁ@ ﬁ@otwm)\ of THr m@ﬁyledwé@S)@ (hydronenethyhdp wi t hout
o4 Rl 60 opndS ot b g 1y
mmql)rm mm{lmescrdqrpqa(ﬂ 80 mLj web a@wa yrqnwmecﬂumcmwfémphenyl
pﬁ_‘eépﬁm é l? gé@%ﬁi{.{r d| n&E{Aw‘% &h"i”dze 58)(%[' [ aAznoI 4 atgr‘rltv ar? e
uged to r&fintg;n 1)} mtermﬂtempefatmp:betw_eenjao\mgl 2506 dingtheyaddition.
r
ALY SEHRUE S by ot g AERAETLAL 1) ves
amted Aprexineatelt onephalbofrie jolvent wagdeaovedunder sgduged at e
pte%su eﬁhla I?@mfaﬁt?‘@téo‘ﬂﬁloh%%@eH rfalk??deotyé{th 4Ra He reSiifiRy
preCIpltate was removed by filtration. The flltrate was concentrated under reduced
pressure and the residue subjected to flash chromatography (0% to 25% ethyl
acetate/hexanes, silica gel) to give 35.1 g (91 % yield) of the desired product as a

solid. MS (ES+) m/z 278 (M+H)™.

b) 1,1-Dimethylethyl 3-({[2-(4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyl-1H-
imidazo[4,5-c]pyridin-7-ylJoxy}methyl)-1-piperidinecarboxylate
A mixture consisting of the compound of intermediate VII (25.0 g, 89.1

mmol), cesium carbonate (41.0 g, 126 mmol) and the compound of Example 1(a)
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borate (54 nL, 0.48 nol) was added and the reaction
was maintained in the dry-ice acetone bath for 1 h.
wah@7os88k0 was renoved and the reaction was al | POETS1006/043513
reach anbi ent tenperature. After 18 h., the resultant
/b%s&ﬁﬁ@s REDRIF (286 nﬂ_gQJa%%uFred Qt A:C foreoh Hﬁdl %ncaft 35 °C
dr ogen per oxi de n) and 3N NaOH %
qué§ hadd@dn'éwr%WﬁaPeU&ea "R"@éﬂ”@"hé“ﬁ”@ﬂd‘tel watet éFlatﬁ @10
! &Wy148etafe (30D enli)amashaidaqdwAa tﬁé‘&ﬁnﬁ&@&ﬁiﬁde@w ahhfiditional

reaction vvas stlrred vigorously at anbient tenperature
26 gyin.2The sofigavasiioleqied b 't@ﬁ'@farWQ?h%Wbﬁth\é%ef?T@rﬁégg& ) and
dHéHji%r ?%W&i@ﬁﬁ‘é‘f ﬁw@d&uré@@orﬂ?é{ﬁ@l%$wgi ) MBSA78
aC|d| |ed O pH'3 with IN HC. Arter stirring the

ting suspension for 30 mn., ethyl acetat (200
m.) was added. After stirring for another 1 h, the
solid was collected by filtration. The filter cake wa

cha sthidinedfidiad Sr et (¢-amiper 1vea-exadiagopty ey 4(3- flyﬂr%h%
mAH1-Eloiigh-RaRY ﬁtuﬁuda}'la@ §—g§>)n‘?dlﬁ\@§ll]gfq¥}ﬁ1@tﬁy9 @ constant

wei’ to glve 35 oyl el thé ‘desired
Pipg Qviete) as a paI e yell ow soI id. This was used

W' t h‘P\% tﬁlékr \R/QIﬁ-:rd ;B}lééétfré Q@&ée@\uerﬁ%aﬁﬁ%ﬁarg% withqde cc?mpound of

VH H) + gg relzparatlon of é} - ami no-
Exameledkta& @gopL- §r@m§ﬂ) -ty B-brtyc3-ol @) mb 825 mma
(wmmdi(ors/ll; @h@)ﬂrﬂ&%)ﬁﬁ"&dsﬂd@é of741. r%n@i')pmal ding 4r.4 Brdolyn

vn a

th b
DRALE o ik ioh: Mistarmis (5 Bl b el BMSCHE5Q mL).
BoM eks&wefe auréediwmtamﬁnefbhv/é mGn?@en %eénau @h@*ﬁé&i&j@’ lsb ~&

pi peri di necar boxyl ate_( 30. nmpl ) car bon
focrétrf abteoniiie from @eyeagton Yﬁ%?')WQSrPW%'VTOerﬁ@'dMﬁWM%EG

whiik? 01 O@G)ml\_’mdétg @féjréémﬁﬁ@ﬂnﬁﬁu% Wy aﬁde@ﬁhé’ﬁoﬁtéh@@ﬂ'}é

phasphi ne ( mol ) in nethylene chlorid

r%ﬂi%@nateact'%vwég et AR et Pt OG RS rHded e
SAARPBsAUE®1cP ehitRRIoRS A WHin2 &rlé%oﬂa WalGohdiSochBiibtih,

Af ter stlrrln he m xture at anbi ent te erature for
washed \wmtbvi@ﬁa% (5900l hanyd diest ta @iveBS-28 19 vield) &f the

dediultdhpobhd. 18 (Belyy Ak sp@aufigFoved under reduced
pressure. The remai ning solution was cooled in an ice

bath and the resulting precipitate was renoved by

I4L r(aIAnqno 1Eﬂao§éd.ézausaﬂ Wﬁéth‘}ﬂﬂf(@%feﬁ‘hﬁ}ln‘a’élﬂﬁ);oxy] -1H-

uced EWGSSUTG and resi due su JeCt ed to

'r@ﬁ@%ﬂ[ﬂaﬁﬁ HAAY- xlb%m@h@%létho acet at e/ hexanes,
si |1 §Re 86hpor &'E&én?p'fb 1%%(55%1”? %66/6 ﬁ{n’i’c)'\%éﬂd 1333 (ﬁ&bsrht 8fla

roduct as a solid.
20% solution in methylene chlonde 808 mmol) was stlrred at amblent temperature

for 2.5 h. The solution was poured slowly into rapidly stirring mixture of water,
NaOH (36 g, 900 mmol), ethyl acetate (200 mL) and THF (1000 mL). The organic
layer was separated and the aqueous layer was exiracted with additional ethyl
acetate/THF (1:5 v/v, 150 mL). The combined organic extract was washed with
sat. NaCl, dried over Na,SO,. The solvent was removed under vacuum and the
resulting solid was recrystallized from hot ethanol (1200 mL) to give 26.3 g (93%
yield) of the title compound as a white crystalline solid. MS (ES+) m/z 426 (M+H)+.
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b) 1,1 -Dinmethylethyl 3-({[2-(4-am no-1
, 2, 5-oxadi azol - 3-yl )-4-chloro-1 -ethyl-1 H m dazo]

W@ 287038850 i di n- 7-yl ] oxy} et hyl ) -1 PCT/US2006/043513
- pi peri di necarboxyl ate A m xture consisting of the
conmpound of intermedi at eE)}gnl, €85.0 g, 89.1 mmol),
cesi um carbonate (41 .0 f)ZG mmol ) and the conpound
of Exanple 1(a)(35.0 g, 126 mmol) in DM (200 M ) was
stirred at 40 0C for 8 h_and then at 35 0C for 18 h.
The m xture was poured¥ plhrapl dly stirring ice water
(800 m). After 10 mn.|, et acetate (300 m ) was
added and the stirring Eontlnued for an additional 20

mn. The solid was col ljected b¥H§|Itration, washed
with ethyl acetate (50 |nmL) and 3ed to give 36 g (85%
yield) of the desire . +) mz 478
(MrH) +. ¢) 1, 1-Di net Ryl et yI\ -ﬁi—anino-l
, 2, b-oxadi azol - 3-yl)
-butyn-1 -yl)-1
H i m dazo[ 4, 5-c] pyri di gy 7- yhﬁoxy}nethyl) 1 -
pi peri di necar boxyl at wo tHhick-wall ed pressure
vessel s were each chfrged with the conmpound of Exanple
1(b) (18 g, 37.7 2-met hyl - 3-buty-2-o0l (8.0 ni,
82.5 mmol ), (Ph3P)@Pd (0.5 g, 0.43 mmol), Zn dust (0.5
g., 7.4 mol), Nal\(1 _NHg, 7.4 nmmol), DBU (8 niL, 53.5
mmol ), triethylamne”(7.5nm., 54.5 mmol) and DMSO (150
m.). Both vessels were purged with argon for 10 mn
Pthentsealed and heated at 80 0C fort4 h. The m xture

m X a
Qﬂ&@ﬁlﬂl@ﬁﬁ%ﬁﬁt After 10 min., ethyl acetate (300 mi)
ded and stirring continued for an additional 20

a)m1n1 Dw%hﬂ%}hw@ Gdroxynetbyh-damesphelinecaoxyate washed
Wi t hagbliibn aE£4]e, qa-d(rﬁ&hwbﬁhyaadqéérrbadl}tznm@ lifeakbddty

é%myl Sﬁig)rﬁr%%'i'Wh@*%m@fgwaﬂ&ss{gw b@)?\ LZ}'Py °§b0rane
(39anhy39.0 ainiB; 1V peTHE) wad addduydveo 25 mid vidi adddian dfinnel. After

wéﬁBQ]tcPWr' % %t%ébév % dg%h@%édégy n%w{%g ; 88%:18?@%@1'38n§|%§nc

agd 22‘(&/5%09 At\on The splvemiywasremsved undey, reewdrﬁmwr%@d the
re%ﬁdu%&%ﬁnti%he@ﬂ&\n/é@h eirb;/m%té’ﬂe%a MNPAHCE - 'ﬁqé"aquEB@s %919%&@”

e B S8 1al aabeoaRRY SHeady e deded WibotH N
NaO#, WHl'er(lerféCarmtdned'ﬂver sodianisalfate. Removal of the solvent under
reduced pressure afforded 1.83 g (97%) of the desired material. 'H NMR (400
MHz, CDCl3) 6 ppm 1.49 (s, 9 H) 2.30 (br d, J=11.37 Hz, 1H) 2.69 - 2.79 (m,
J=9.51, 6.41, 3.28, 3.28 Hz, 1 H) 2.84 (ddd, J=13.77, 10.86, 3.16 Hz, 2 H) 3.27 -
3.38 (m, 1 H) 3.47 (br s, 1H) 3.63 - 3.75 (m, 2 H) 4.10 - 4.19 (m, 1 H) 4.27 (br s,
1H).

b) 1,1-dimethylethyl 2-{[(phenylcarbonyl)oxy]methyl}-4-morpholinecarboxylate
(enantiomer E2)
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| ayer was separated and the aqueous | ayer was

extracted with additional ethyl acetate/ THF ( 1 :5
wa@2a07/038860 m) . The conbi ned organi ¢ extract waBCTWEHSIV@6043513

with sat. NaCl, dried over Na2SO4. The sol vent was

r enoved sunel@solu’aﬁmmfm Ardimethglettas o4 (hydroxyeasthyd)-4vas

g
pyeidipet(22 Ml @nd shiadtic AMARESH) (ﬁmgsmiseq NHQH)MSGB}@'ﬁgW@h@rIde
SPIrSE‘% %B%I'n? ﬁ‘;% Aabfor MndITh W2z hllofe@iPWAM 248bmIetbérature

anﬁﬁtbwgﬂm rﬁw@amtuwm@ame& betwey b NdiGhandy | ) -
mngléhB)éhroﬁdb umémq?c:e@bs Riyeyelsasrealvith reetglete sbfideand the

oo R g o BN N BBR IS &S ey s

sutfited THE (sdlvent was removed under reduced pressure and the residue
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the cey@t eluivgy sreamtivedr HR {218 ¢;edee eded) MSS(ESe) m/|z13221@/|+H)
residue partitioned between ethyl acetate and 1N HCl.
The aqueous | ayer was extracted with ethyl acetate and
c)c brtthimethydethyl Zethydramyractivdl-Hedonahelinegatbexylate Xengatipmer E2)

vat ef soRkibher RAH] rﬂéfh9rétr9VfJ{[(a%yHmb%H¥| cﬁ&ﬁhetﬁiﬂ}m—V al of

"the solvent under reducéd pressure af Wﬁ%]?
O ol RSPRUSERERUAPIR ) kDS O AORMRTO SomRRiznd
with en rNab|495 6%nl. @3%6) mglogg)ve(slygrrgg ad benite’&?pelrﬁturelfbb 2h. BRe
meliapo s leripyad iaergSaiirtprphsti oy 2 S by e its,
p&ﬂ)ltlcmedbe(t\MersethyH@cet&IeS@ﬁd watel.5T hemrganielpxifact ras washed W|th
béf@{, fi e eveAf %&l mgm% solvent nJrO\ngr(HdQV re%lu?é(d ressure 1o

nyl car - nor phol 1 neca

gige therdasired sempee)drd mrel% DMSmee)c# ppm 1.41 (s é,’o H)
3. é513d37n(% el 19t $189 - 8: 4(3*(##1173»2% [y 1488 Hz, 6 H) 3.76 - 3.88 (m,

lin t 4. 467 21 I t hyl
“lgﬁ §r7|% | F%%%ﬁ%%\ﬁtﬁ EJyrl di ng ( 12 rrer? ?anldncgteal zt Ie(r;e
DVAP at 0 OC was added dropw se benzoyl chloride (3.18
E O g e e
m xtTpa anaslon@f thetqoomednd ef Example 2(e)HOI67 & 8. Inemelline
d.embafméiﬁane égﬁs AGHR0s o A48adMES BBF, (2106, Bt WhRI)9ollowed

by dro?)\r/vllseead%lﬂlon of a solution of PPh; (1.70 g, 6.48 mmol) in dichloromethane
(25 mL). The reaction mixture was held at -15 °C for18 h then stirred at room

temperature for 1.5 h. The solvent was removed under reduced pressure and the
residue purified by flash chromatography (silica gel, EtOAc/hexanes) gave 0.55 g

(63%) of product that was used in the next step.

e) 1,1-Dimethylethyl-2-({[2-(4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyl-1H-
imidazo[4,5-c]pyridin-7-ylJoxy}methyl)-4-morpholinecarboxylate (enantiomer E2)
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conbi ned organi c extract was washed with water then
brine and dried over sodiumsulfate. The sol vent was
wo ewowssssunder reduced pressure and the resi duRCT/US2006/043513
chr omat ogr aphed on silica eluted with hexane / ethyl
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ani c ex rac

(0984 0.6 mepogiae dgé*dﬁ&%ﬁgu Poramah 8- @@Wle?nbutm#da} 447 g,
5BNHR6! rF&QPpﬁg)zuqo@a 110819 @il \é@adtdmsgqso 310 craapmedre
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ovar sodismaaul atmeTheE&)Ivem wes sanauedainder rqdnéed:@r@s@ma @ngithe
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mﬂ)ﬂryéﬁx@d 25%3&@5%& %%rarac{ %ﬁ? éfy 3 g‘@b"u‘{ f?ohvr%m Qpbﬁseﬂavl 1-
bityn-19/1)gt H- ﬁméBzd‘[msl-c)]pyrlallmvﬂd)@}m@mylhanﬁorb%hﬂébarboiWMe

e siFalPed I e BV R] ndeplCyctn R afycind i Eharure for

18 rfosalid formubel andewlas: eallepled 46 give thenprotihet asdlé didlydrochloride

rip&i 0 [
s@%ﬂ&é /ﬁggb% %&S(tgl\ll gﬂo ?SNS 53%6 O%Qnéﬁ tllbérfg ogﬁéutlr tion by %hlral
HRLEegoMparisrn Witk fhesg Oérrlpoug of xample (4).
~1,1-Di net hyl et hyl - 2- ({[ 2- (4-anmi no- 1
, 2, 5-oxadi azol - 3-yl)-4-chloro-1 -ethyl -1 H m dazo]
4,5-c] pyridin-7-yl]oxy}nethyl)-4-norphol i necar boxyl at e
(enanti omer E2)The conpound of internediate VII (0.55
g, 1.95 mmol), the conpound of Exanple 2(d) (0.546 g,
1.95 mmol ) and cesium carbonate ( 1 .92 g, 5.8 mmol)
in DMF (35 m _) were stirred at 35 0C for 22 h. The
product m xture was partitioned
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bet ween et hyl acetate and water. The organic extracts
were washed with brine and dried over sodium sul fate.
wab@7esissent was renmoved under reduced pressurBCT/OSHIV@3513

0.90 g (96% of product that was used in the next
step. f) 4-(2-(4-am no- Exgépkr$xadi azol -3-yl)-1
-ethyl -7-{[ (2R) - 2- nor phol'T nyT et hyl ] oxy} -
1H i m dazo[ 4, 5-c] pyri di n-4-yl ) -2- net hyl - 3- but yn- 2- ol
di hydrochloric acid salt A thick-walled pressure
vessel was charged w W g conpound of Exanple 2(e)
(0.90 g, 1.87 nmmol), 0.84 nmL, 5.6 mml), Et3N
(0.57 M _, 5.6 mmuol), (0.084 g, 0.56 mmmol ), zinc
dust (0.036 g, 0.56 pl ) 2-ne | -3-butyn-2-o0l (0.47
g, 5.6 nmmwol), Pd(PPh3)4 (0.21 ¢, 20.19 nmol) and DVSO
(60 nL). The pressure~®gsseN vvas Hegn seal ed and
heated at 80 OC for Af t g to RT, the
reacti on was quenched i t QHACI . The aqueous
| ayer was extracted wd t he conbi ned
extracts were washed wath er, brine, and dried over
sodi um sul fate. The sol'vent/was renoved under reduced
pressure and the residue subjected to flash
chr omat ogr aphy (siJli+ta_gel, MeOH CH2ClI 2) to give 1, 1-
di met hyl et hyl 2-({{l 2- (4-am no-1 , 2, 5- oxadi azol -3-yl)-1
-ethyl - 4- (3-hydroxXy- 3-Ngt hyl -1 -
butyn-1-yl)-1/-/-i mdazo[ 4, 5-c] pyridi n-7-yl ] oxy} et hyl
) - 4- nor phol i necar boxyl ate. This was dissolved in
met hanol W th et hereal HCI and Ieft at room

iHO D1 3 el gas col |l ected

i( % %E\[l SAdtyn-BBI

\/
irger(andiionts ‘ HPLCcorrparlson with the

corrpound of Exarrpl e (4). Exanple 3 Preparatl on of

4-(2-(4-amno-1 .2,5-oxadiazol -3-yl)-1-ethyl-7-r(2-

a) i 1%@ % ny'ﬂ éﬁ%&yn‘i@m)‘ly ithlomorfhollnecarboxyla

/-7-1m din-4- but vn- 2- ol

3
di hyfy ﬁ@'é'Pﬂ’fb?f Jdi?- I((bﬂ Hetieth vﬁ@%l)? @(Ofthyﬁﬁﬁret hyl et hyl
th%nﬁdwlﬁmlﬂéé‘a{m@)@% hcid {560 @rorpbh ehdlyia TRFX@4Y Inlt)&vad cooled to 0

6' }\ apl:qg?rwff larﬂriﬁ Qgggyrij é) %Q?org?hQ.Mm 5’ HF) was added via addition

fuhhelo fibe péandtion e@arikepkat 0°C iathadrefrig@rdionyvetnigiit2 Tinel rpadtion

o0 1P 2cB0L 1 feflal iRl b
remayae underfedyaegdireesvreand thegesigue partitipned haiween ethyl acetate
ahEi N HERr #ho aq%snamwasmﬁaé@amh %W\@&tﬂt@%{h@r&%bmd&

10% [ idin 42 The n
ewgfag?scv%re(\:/va%ﬁe with water ?Iq(?\laéH V\(/)aql:-l) brlne gr?dc drlecp over so |Sm
sulfate. Removal of the solvent under reduced pressure afforded 51.1 g of the
desired material. This was used directly without further purification.

b) 1,1-dimethylethyl 2-{[(phenylcarbonyl)oxy]methyl}-4-thiomorpholinecarboxylate
(enantiomer E1)

To stirred solution of 1,1-dimethylethyl 2-(hydroxymethyl)-4-
thiomorpholinecarboxylate (51g, 0.21mol) in methylene chloride (550ml) with
pyridine (120ml) and catalytic DMAP at 0 C was added dropwise benzoyl chloride
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renmoved under reduced pressure and the residue
partitioned between ethyl acetate and 1N HCI. The

w@owenssssd ayer was extracted with ethyl acetatBCHOS006/043513
conbi ned extracts were washed with water, 1N NaCH,
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(16cpl Oél drﬁ f°§‘% K§§ 8C(l\/ﬁ)ﬁ* act was washed with

I ed over sodlun1sulfate The
solvent was renoved under reduced pressure and the

c) § asdiidthyRMyP PRARBGAREZE PR O MbRRCRIcsh RXYIaeh

hexane/ et hyI acetate to give 60y of of the racemc

(enasi®shE!) 60 g of racemate ((4-{2-[(1
, 1- d!lMttmIcﬁtcbmbmeIﬂExéZHMEG&)ﬂyB}g Q.08hinobrisy phaibiaNel(# | eral)

WItgﬁq Nﬁggﬁ(%%? %@m{)@?\%ﬁ\é{gq%@ﬁt %BH%@@E‘PM&& Fh. The

médtidret was mdmaddigndep rduge ﬁ%éu@@%th%f% iBp n‘a%tug%‘ s
paf'tltlgﬁeclj] BbtwckR %tt‘%/ﬂéé@tét@ %H v@tel( 2Fhe (%alﬁc &Rt wao Washed with

brlggp/df@peqyésg%g.u)'\ sHJ;fJetiten p;)r_emoge yn erd?&?ﬁ%ﬁ)ﬂrﬁ%ﬁ {y

giv&x. gbdfr@%mmbmpdurtdmanwaumm MetzaCHLORGRGRM-d) d ppm

%21% I Ena ) 28 el KR Ea It PR RGP H 347
(s,(BBNB.70(s,DHp4 Y 5Uas! d) 4.7 sl Tald).-r oom t enperature for

1h. The met hanol was renoved under reduced pressure

and the resulting mxture was partitioned betvveen
ethyl acetate and water. The organic extract

d)V\hémeWNlthYbﬁ(tPf@mOmeiﬂ"é’@ mmgr@aplmpgr@pm@t@ rpﬂptlomer E1)
S0l vepa dRaRAE B treNRipdAd e esdarage%wr(g 0L T of

digiperomegmaned 96 ngb{;’tj %%f@ was acﬁdqq) CBr, 3@7/& 8 1711 mmgq f;o;lo%vgg
byldrggwi%e %ﬂldﬂlén ofta Ebiutforét F‘Iﬁhs 4 7b|)g, 38%7mmol) in dichloromethane
(76 mL). After allowing the mixture to warm to RT, the solvent was removed under
reduced pressure. Flash chromatography (silica gel, EtOAc/hexanes) gave 2.50 g

of a material that was used directly without further purification..

e) 1,1-dimethylethyl 2-({[2-(4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1 -ethyl-1H-

imidazo[4,5-clpyridin-7-ylloxy}methyl)-4-thiomorpholinecarboxylate (enantiomer E1)
To a solution of the compound of intermediate VII (2.36 g, 8.40 mmol) in

DMF (160 mL) was added anhydrous cesium carbonate (8.32 g, 25.0 mmol) and

1,1-dimethylethyl 2-(bromomethyf)-4-thiomorpholinecarboxylate (enantiomer E1)
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(s, 1 H 3.70 (s, 2 H 4.15 (s, 1 H 4.27 (s, 1 H. d)
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urt purification in the next step.
regg@n)to gpol m%ﬂ:(lqm{t ﬁgmpera’gurq.ngNt—l@lafmsfﬁ;idfd and the reactlon was

eﬂé&:ﬁ?%@ﬁf% ﬁey&o}nb]rn ed org nlc extracts were washed with water,

hi onor )oxy]-1 H m dazo]
brinesang] qygeduqyrahsaww}sugatﬁeﬂ h§ rsolzemiur@ﬁfemoyed vedrifediesedr
prgs %Fﬁ% lilﬂal fe% dp@lsbgg((ﬂ?fi?@?étghech‘f@rﬁé@?ré%§ (MBaHASY,OM, Slfica
geI)Q 'Eheo&qupmte pngaplyxctmag,fqlszﬁob/egj in g$%yTFﬁ_c{CHzCI2 (10 mL). Aifter

%K/%Lﬁ,a% I%HE?(/EH dhésr reduced ressure. The residue was

ormr ol |nec rboxyl ate (enanti oner

pazntjon(ed begvegn 1IN BleOih@nd ¢ et wracgigia- Tfa)e @qﬂe@us tRy2OWARSKiyacted
w%dt%fgcr%g eﬁl{yl &e@% MHRL ):?maﬁ Qﬁ?ﬁ'c éﬂtracts”m}r/&@ vﬁ%ﬁéd W|th e
brifie, drierl yeraegium sylfetes ijpl\(e@t v8s gemwwrwlﬁbreadua
pn‘é&&%@”?la(sﬁ%hFBmatogéEﬁ;ﬁ(MM@H}@bt Hfcd'eff $Hve 03 § (37%
yleld) of the deswed compound. MS (ES+) m/z 444 (M+H)".

g) 4-{2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-[(2-thiomorpholinylmethyl)oxy]-1 H-
imidazo[4,5-c]pyridin-4-yl}-2-methyl-3-butyn-2-ol dihydrochloride (enantiomer E1)
A solution of the compound of 1,1-dimethylethyl 2-({[2-(4-amino-1,2,5-
oxadiazol-3-yl)-4-chloro-1-ethyl-1 H-imidazo[4,5-c]pyridin-7-ylJoxy}methyl)-4-
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for 10 mn., the vessel was sealed and heated at 80 0C
for 2.5 h. After allowing the reaction to cool to

W@ e85t enper at ure, sat NHACI was added and PE¢EUS2006/043513
reaction was extracted with Et QAc. The conbi ned

thﬂfnﬁlﬁﬁlh&m@éérb a&e\éﬂéﬁ’tldh‘?@ﬁrEE'I%kO\Qth1 5VE 1Fnol) R Hf?cﬁlo%]ﬂethane
dried over sodiumsulfate. The sol vent vvas renoved

(Bmbkvay Eerted with ADSEGL B digrgne (2% By 498 namel e After3q min.,
thel Redipifele wa&ts%%@cpbyfn(rhrﬁ’éﬁ‘{/o@im 21 si%zeel&)edf)the {ﬁt@

Boc- prot ected product was dissol ve
cqmirund as a pale ¥elloynsefidn MS {Byer) doe ¢atMuly - r enoved under
reduced pressure. The residue was partitioned between
1IN NaOH and et hyl acetate. The aqueous | ayer was
extracted with additionaEXaMgl acetate. The conbi ned
organi c extracts were washed with brine, dried over
sodi um sul fate. The sol vent was renoved under reduced
pressure. Flash chro raphy (MeOH CH2CI 2, silica
gel) gave 0.22 g (37% yji eDH) of the desired conpound.
MS (ES+) mlz 444 (M+H) g) 4-{2-(4-amno-1

, 2, 5-oxadi azol -3-yl)-1
-ethyl -7-[ (2-thi onor phgl i nyl netN‘ry,Lj)oxy] 1 Hi m dazo[
4,5-c] pyridin-4-yl}-2-pethyl;3-bu 2- ol

di hydrochl ori de (enaMfi o 1) \s | uti on of the
compound of 1, 1-di rrethyl hyl [20(4 amno-1 ,2,5-
oxadi azol - 3-yl ) - 4-chl <1 Net hyI N~

H i m dazo[ 4, 5-c] pyri di n-7-yl Noxy} net hyl ) - 4-t hi onor phol
i necar boxyl at e enanti r EA (0.22 g, 5.00 mmol) in

di chl oronmet hane (5 nf_) was treated with 4N HCl in
di oxane (0.25 m _, 1:00 mmol). After 30 min., the
precipitate was i @l atgd by filtration to give 0.21 ¢
(82% vyield) of the|title conpound as a pale yell ow
solid. M5 (ES+) nizZ M+H) +. Exanpl e 4 Preparation
of 4-(2-(4-am no-1

, 2, 5- oxadi azol 3-yl)-1-ethyl-7-(r(2S)-2-

&'am]&m) A Fo850M %Ry SALRIE)SL n- 4- Y1 ) -

nol ) was added very sl ovvly to (2-
[ (phenyl et hyl ) am no] et hanol (30.2 g, 0.2 nol) in
ak grifthenylmatiadienonqleigy(hvdwaensulfdiean i ce bath. The

r esubhloRsbulibihic 'éci‘&'”{ﬁ%@ rﬁlh%of%B%s‘%lﬁeé%Fy cf‘?(ﬁ/vl?io 200m

tenperat ure over ni e suspensi on was
[(@mﬂwk@ﬁtbyl}ﬁnanﬂeﬂrtanalriap 2 gNQr%@al)umcataoruearﬁghlpnﬁﬁ@ednlédn
a? Re®atd. Cﬁwé’@snmngg‘ﬁcl@\'ﬂl itd g@ﬁ orY\@ S l‘m‘écﬁ&ttr‘égmbtéﬁm erature

[tration no r| ed under vaccum
oyespighls THe suspenspnos djlutgdfvwﬂ'bcrthtgform and ethanol, warmed to 45

°C and then cooled in an ice bath. The precipitate was collected by filtration,
washed with ethanol and dried under vaccum for 16 hrs at 40 °C to afford the
desired compound (34 g, 74%). MS(ES)" m/z 232 [M+H]".

b) (25)-4-(Phenylmethyl)-2-{[(phenylmethyl)oxy]methyl}morpholine
The compound of Example 4(a) (28.1g, 0.116 mol) was added to (25)-2-
{[(phenylmethyl)oxylmethyl}oxirane (19 g, 0.122mol) in methanol/water (75 mL/75
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desired conmpound (34 g, 74% . MS(ES)+ mz 232 [ MtH| +.
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(SRR o O e e BB BB BB R P
Aft@&aligwing.tiie nasiclioratedcdobtougTiethé bEgﬁanrd_laxyammas smdd@ded ahd the

é?e[ g% 'i‘agpf \%\% 'f’u%%ﬁ%ﬁ wﬂ?f%ﬁL%%et %o%&tpeg gg}{lc extracts

0 C oo
wéwshadsvﬂhemae,adradi vmtidsddnﬂn agjtede fitetealyead omserﬁttarte@e’r

v T Thadis et PR Dy e iR el L o it S
tof 30% eﬂwblaftﬁde drom@ne) tgt&f?bgdi ’;hae\,dﬁaslm(ai ::?’Tgc;umlisdamoﬂ/\@fZA g,
Iacl}ﬁé(%%) %@0}@%%& e?ﬁyl gacgt th ein hexgne) to

aff ord the desired conpound as an oil (22.4 g, 65%.
oGP e i tspmas AR e e 1 .

sol uTo arsobtion hué treoepopewhdafi BXaepisl 4bX(ER)4 ¢,ZROZE gpl) in
oy AATBRL by ST  GERRS Bt bl gt
ad)d (R0 mil, 0. 09Tmel .M e mixdureagasssrakem uud&idrrydmgdncagéﬁ paifobR4h.

TRS Peacﬁ n \%é@%lte-wc? ah& ggﬁéeﬁﬂg@% %M fAe {i‘ﬂb of potassnum

concen i A~ vacuo. ution o
carboteda {26:g)(i2 Gvatpr (260 wh) eas @AGE 'mlj)ne vmdtmddﬁmmd)by feolution

of el [ Aba PORte Y7 8) R b8RaR 500 muy pfter 1, the aaugpus

lagry) wasﬁtfemﬂved ahd theharganjo dayes wlaay\asha(tamth brime; eded mdthtsdium

o 8 el BB oo bR ARBN R A P el Akt b By Ragh U

chremaﬁ:geap)cqs(mpma gdlj grddieyt, fib%sto 1ORV0eiby agetaphin Hexahé)ia

B e Toophiih KOS RS .

cofpou
I\/B(ES)+ me 218 [MH +. d) 1, 1-Di net hyl et hyl

o PP PRSI IR Y oo MBS HBERAN RN G
(2S) 1 A-Dhimetytstyyres Sy2- lhyélrmmhfyl)mmcq:hbmedamyléte (18.5g,

0580 8 Bich el E Bt el Pl et et
mefHyfome)chivfide ¢400neld and o@bleumeabw‘efbatm Acbutib®or of
triphenylphosphine (22g, 0.084 mol) in methylene chloride (150ml) was added
dropwise over 30min. After 1hr at 0 °C, the reaction was allowed warm to room
temp and was stirred overnight. The reaction volume was reduced by % in vacuo
and poured onto a pad of silica gel and the product eluted with 15% ethyl acetate in
hexane. The filtrate was concentrated in vacuo to afford the desired compound as

an oil (12g, 55%). MS(ES)" m/e 281 [M+H]".
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tri phenyl phosphi ne (22g, 0.084 nol) in nethylene

chloride (150m ) was added dropwi se over 30m n. After
wake7as8se0 C, the reaction was all owed war mt o PODDS10061§43513

and was stirred overnight. The reaction vol unme was

rLed I L
o) defBREnyhnY| (8 ¥AG0L BRPEY LS AR0 Ry PALRIO I SthAA 1+
Imlwxdﬁreﬁ C]WWedlm “7illeatmetib- %@ﬁwﬁﬁm%wwlﬁtw acuo io

af f E’éfa SOetES ﬁfgﬂrﬁﬂ ? cltx%ﬁﬁ@@m@% 10(91§90 085 ol) in
dme@ylfczn'(a{rrﬁlcze (woamu rveasiadded intermediate VII (7.8 g, O 028 mol) and
ooy e eI G G0y A R Tt PR R e,
mtEEcananemumtohdeefand matar ¢mdbluwidh efirrifg.ambé eestitind pracpigie),

we}snci g?ﬁ;}gﬂg lbg flhl%\}slll g%@&é’sﬁe%%ﬁlq\l%ﬁ gn& Wgeesrwafﬁe%gﬁjc?\%as
dissahvied matarahydmﬂgan @]d)@hpﬂ[dc)etatd\(h@)r anm:lrledamtmswnunn Relfate,
flltf%dgq_r)down?:% {(ze\%ldn%rﬂve resu %&Qbﬂ{éﬁjﬁe%ﬁ% V"E}livaeer (

preci prtate
resuwtingepreeipitaty Wasl doﬂaiteab rwagsheld with hﬁwl w:ettaite_’avﬂ iR uadelr

w5 on 2R3 0L A P B R AL s

mfei 480gMrdHfand concentrated Vz vol ume in vacuo and
cooled in an ice bath. The resulting precipitate was
coll ected, washed with ethyl acetate and dried under

f) iat-Dimethgletr®l (2 SH2-(42-(8@ntino-4f2f Boxbdidrel-8¢ht rettlyleb(§ound

hy{j Wé ﬁv rg(? i@ﬂuty(\z Syl':é ;H(lr{nt z?é%)n]k%* A_pi7 yl]ox:)}m%thjyl) 4-

mophblirecartioaglale- 3-yl ) -1 - et hyl -4-(3- hydroxy- 3- et hyl -
-butyn-.1 - -1
H i n’1¥ ﬁa%lgrv%h%ﬂ %rﬁiylr(? }ﬂ‘?ﬁ?_elﬂ’?? j:tbe}(r%d unci!]er a)rgoix with the compound
of rBxapipid 4(@(:&7 Hoxg.021 mob), zmmwwwumdzpt eﬁﬁjmh V@G ywiol),
e r th f E
0 08 G052 ol ot BReE G R BRBG AT
0.42mmol00, Bmmia)a;clyzlo[ﬁm Q]Onﬁéc Trend. (Q_?mﬁnl4)2 mmok)l,l um i odi de
0..6 4. 2 et
oSG niP gL PSR LA E Qi Brhapo YydefBlnice
(1getg2_a)klmétréamugﬁgyéwwap Bealed agahb?tgg atrsg o¢ {_c?]r ah. After,
.. an i met h i de e reaction
copli 9 Mo JERE1ER VR GURRSheG PLROWIDO S P, adori puipfde
1a_q<adnurwrrte@ f¢RB0 rhiRe Th@&@ﬁd! 08s w&secmamgmudny Rusitication by
e Rog BT A Pt oo b PEbgih ol e
thBulebitéd adrnpsunayasid sl (eh6@rebuyr MB(BS)( 82 528 MyEH];.
gradient, 1%to 10% net hanol in chloroform gave
g) 4-(2-(4-Amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[(2S)-2-morpholinylmethyl]oxy}-
1 H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol

To a suspension of 1,1-Dimethylethyl (25)-2-({[2-(4-amino-1,2,5-oxadiazol-
3-yI)-1-ethyl-4-(3-hydroxy-3-methyl-1-butyn-1-yl)-1 H-imidazo[4,5-c]pyridin-7-
ylloxy}methyl)-4-morpholinecarboxylate (14.2 g, 0.027 mol) in methylene chloride
(150 mL) was added trifluoroacetic acid (40 mL). After 1 h, the solvent was
removed in vacuo. The residue was evaporated from ethyi acetate (2x) to give a
solid. The residue was suspended in water and treated with 1N NaOH in an ice
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the desired conmpound as a solid (10.5 g, 95% . MS(ES)+
mz 528 [MtH +. g) 4-(2-(4-Anmino-1

wWQ 2903/08888di azol - 3-yl ) -1 PCT/US2006/043513
-ethyl -7-{[(2S) - 2- nor phol i nyl et hyl ] oxy} -

baktituhilitila roftdrebrad ipsid @HB)4 - Thb prédiptietdiyhs Bolatdd/loy Biraton,

w%%;be? @Hﬁ{?ﬁg?' e 8£et&reiand?ng8y“x% g& u)‘:} vep gf40 °G for 4h. The
reselting soligh Was Hgaied with Sthybadejate 1250500 9md §t|rrqd gt 6p °C then
alfd'v\k:;EFtSi @5&&6 Fﬁ‘&]cpt}‘léh I‘a@eg Ih an ice bath and then flltered anocl) théezs7ohd

[ necar boxyl ate (14.
.51 aﬂﬁicmm@ﬁ&% oneor@SL( H%qu@)wwsam In 20%
tetrahidrumraaﬁ@tabm@ (agiLy. DAROMEH0 adivaied chaltoal (B8 Q)Qha@diﬁded

g RS Beasoy SE5Eb 1of S0 o i € e BR it ish aerke”
Tisausqiesd @chsiramaeddancrtieated atitbcbtivanohaddNredaddiddiim vaguo (2 X).

TI‘1é3 Pe*%ﬁhlhg lé?i(iaci wa§ Hﬁe ﬁi{eﬁjg@g"\\@?c%%r‘éﬁrﬁ'ﬁt % EYQ %fford the title

pr eci pi was 1SS0

comprasind (€248, 64%a1 MSéEﬁth\@r‘?r?&iMW]'a vaccum oven at 40
OC for 4h. The resulting solid was treated with ethyl
acetate (250m ) and stir 65 0C then allowed to
cool to RT and then plaéégﬁﬁﬁégn ice bath and then
filtered and the solid dried in a vaccum oven at 40 0C
The resulting solid was s ended in 20%
t et rahydr of ur an/ et ha .2 L). Darco G580 activated
charcoal (3.9 g) was added and the m xture heated at
reflux for 90 mn. andjfiltered while hot through
celite. The solvent wa frennved and retreated with
et hanol and renoved injvacuo (NHy). The resulting
solid was dried under ccum\for 24 hr at 40 0C
to afford the title gf 7 4\gN 64% . MS(ES)+
nme 428 [ MtH] +. Exa of
4-{2-(4-anmno-1 , 2, 5- di abbl-s N7 1 -ethyl-7-F(3-
pyrrol|d|nylnethyl)oxyl-1
H i m dazor 4, 5- ¢l pyri di® 4-y}/4 - 2- net hyl - 3- but vn- 2- ol ,
bistrifluoroacetic agid salt a) 1,1 -D nethyl et hyl
3-(bromonethyl )-1 -pyrrolidinecarboxylate. To a
solution of 1,1 -d¢nmethyl ethyl 3-(hydroxynethyl)-1 -
pyrrolidi necar boxyl\at P‘O 56 g, 2.8 mmmol) with carbon
tetrabromde ( 1 .39 4.2 mol) in methyl ene
chloride ( 10 m ) was added drop w se a sol ution of

trlphenyl4phosph|ne1go 73 g 2. 8 an||ln 5 nmL of

n

L '
triflnorpaeetig acighealiht e 90% hexane. Themi xture was filtered
and the resulting solution chronmatographed on silica

el uti ng
a) 1,1-Dimethylethyl 3-(bromomethyl)-1-pyrrolidinecarboxylate.

To a solution of 1,1-dimethylethyl 3-(hydroxymethyl)-1-
pyrrolidinecarboxylate (0.56 g, 2.8 mmol) with carbon tetrabromide (1.39 g, 4.2
mmol) in methylene chloride (10 mL) was added drop wise a solution of triphenyl
phosphine (0.73 g, 2.8 mmol in 5 mL of methylene chloride). Upon completion the
mixture was stirred 18 h at room temperature. The solvent was removed at

reduced pressure and the residue stirred in 10% ethyl acetate 90% hexane. The
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with a gradient of 0 - 25% Et OAc i n hexane to afford
the desired conmpound (0.41 g, 559%. M5 (ESt+) miz 264

w@ koHp38ssh) 1, 1- Di net hyl et hyl 3- ({[ 2- ( 4- am no- BCT/US2006/043513
, 2, 5-oxadi azol -3-yl)-4-chloro-1 -ethyl-1 H m dazo[

| m&tmﬁe ﬁr]aQYFtér@U Bhd e e%esm}@s&mwdr) cr&onaxfo@%h@u%%rcaw.hgt
m xture consi sting internedi ate VI ng'glg(ﬁgﬁ

wntm %gm«ﬁﬂn) of —[3%fo E@A«mp W@ﬂf»‘ t@@éfomh@aie@wﬁ%p@ﬂp
nd of Exanple 5(a) (290 ng,
9 %Sf %KE%QE“’E?{%?@EHZ? roomtenperature for 24 h.
The m xture was poured into rapidly stirring ice water
( . r it S
R A e e b e
mtazpm Fon]avncm?rﬁl lexyimeghydol-pyralidiveedrbpadated by

Filtg alikor %@@tlﬂ@éﬂﬁf@r%&%‘teﬁ%?kﬂﬂﬁ%an@ 39&%&5" ih ‘Eﬁl/IF %2 mL)

vacuo to af esire ound
wiCqsiesn panvppated29q mgrp-2. mppl) and thqumwﬂaf Eyample 5(a)
(250 %% { %@WW% étlrregl a'i’ r%ﬁf@n@&é?étu?éﬁ’)b%ll h. _TJ\le m|>1(ture was
padrechinttaize|dly gm}qﬁye weiar.(7 ) pos e grnusd.for 10 min. To
th%e{so%do‘%gS@gI % (?hﬁﬂ ahd sﬁ‘rnh&'c@#ﬂﬁﬁ@ﬁlf@parpé@(ﬁ%!azo min.

vesse he conpound of anpl e 5(b
Thersdidwas qgvllgzte filfration ﬂ'@ﬂ mﬁshgd will yyplqhngan? @ngddrigg in

va%ué tcsfgi% thd Eé&#%}jﬂc%%p()aﬁd Egh ;m&idgeop rmgxtsmrte4é@(m+;4)

|oxane vessel was seal'ed and
stlrred under an argon atnosphere at 100 OC for 6h.

O SR SSRGS otiiespi Aot o

acetate

mefthyl- ‘r-butyednxibmﬁdm(@zomtf clpywin-7yio $§hy 12 512

2-(4-Amino-1 , 2, 5-oxadi azol -3-yl)-1
p;ﬁ’MTEl}lé“c:};gtﬁaTé rgol i di nyl met hyl )o§ ]- | 1ZH| m dg_ZZ)[
]ap

WQHBQPWSFU@V%MW%@BWM@“BP compound of
a;) (Y& F?@C@tzb‘%nr%l; . ﬁn@{htyl %ﬁ%%%@@ A, E5 AL

tirred in a 20% sol uti on

(P(b‘fap (3Q1mgbt¢1§¢réﬁrayl @mlr@r(iOdﬂemwaliomner @dmt)- The vessel
wéf?&&%fat | irfeldf urelr aqo-ﬁ%ltMS%eﬂfé” atldo W for 3AdeRL AREure

es renove reduced pressure. The residue

wameonsenirated @t rydused peasatievdieen ijwaied withraiky acplate (gl to
aﬂgﬁ!%@?}éy‘gggbﬁp n}lﬁ@ﬁﬂ%"rﬂ?%?@) e (@$ Trﬁ& 57 (MLMP, N,

e 6 Preparation of
4-f2-(4-amno-1 .2.5-o0xadiazol - 3 vh 1

dy ﬁt{gﬁ({i @hﬁ? ﬁ@@)xﬁlaiﬁgé?w 1|' %hyl{;Z E)(:r3 r5roléd1|nylmethyl)0)2/]
|n2dar@{4q§-|c}p;yrlglut47yi -2-ragthyl-3-butyn-2-ol, bis- tnfluoroacetlc acid sal

The compound of Example 5(c) (75 mg, 0.15 mmol) was stirred in a 20%
solution of TFA in methylene chloride (3 mL) at room temperature for 20 min.
Toluene (3 mL) was added and all volatiles removed at reduced pressure. The
residue was purified by preparative reversed phase HPLC to afford the title

compound as the di-TFA salt (40 mg, 43%). MS (ES+) m/z 412 (M+H)".
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di hydrochloride a) [(3S)-1 - Methyl -3-piperidinyl]

met hanol To a stirred solution of I|ithium alum num
whyarossssq¢ 10.5 m of 1M solution in THF, 10.5Pemok3006/043513

ether (15 m _) at 20 OC was added dropw se a sol ution

of 1,1- dinethylethyl

(3S) - 3- (hydr oxynet hyI)-%%n%_grgl di necarboxylate ( 1 .50

g, 7.0 mol) in THF (5 M ). After 1.5 h at room

tenperature, water (0.4 y ) was added fol |l owed by 15%

aqueous sodi um hydr oxi lution (0.4 m _) then water

(1 .2 mM_). This was sti d 20 mn then filtered. The

filtrate was concentr ed under reduced pressure to

give 0.87 g used int next 3N§p wi t hout further

purification. M5 (ES+)[mz 13 2(MtH) +. b)

4-[4-Chloro-1 -ethyl-

- met hyl - 3- pi peri di nyy ] met{hyl

c]pyridin-2-yl]-1, ' -@Qrine To a stirred

m xture consi sting of nd of "Exanple 6(a) (0.260

g, 2 mol) with tripheQyl phosphine polyner bound ( 1

.56 g of 1.6 mmol /g potymer; 2.5 mmol) in nethyl ene

chI oride (35 nl_) at: 0 0OC was added a dropwi se a

solution of diethy odi car boxylate (0.33 nL, 2.2

mol ) in nethylen ride (5 m _). Thecooling bath

was renmoved and styrriRg continued for 20 min. To this

m xture at roomte ratxke was added a sol ution of

t he compound of internediate VII (280 ng, 1 mmol) in

THF (40 nmL). The m xture was stirred 18 h at room

Prbgéﬂﬁﬁérﬁém-%@tbﬁﬁmfm' 4 sro&ddnaﬂsist A)-1Bevi-7ld
a __e e Yy acetat e

pigrdinyiseiiyioxg-A Hogids (o] EgRityR-e-Ol.The
d&[cg@(m[d},dgxtract was dri ed over l\/gSO4 filtered and the
solvent renoved under reduced pressure to give 0.40 g
crude solid that was used in the next step w thout
a) A{(&%ﬂﬂﬂeﬂ%‘l% f)lbéﬁ&lh;ﬂg‘meﬂ@néﬁsﬂ mz 392 3 (MH) +. c¢)
oxadi azol 3
- et h‘{)q» a ptifreq Wi,@pnpfﬂﬂyrﬂﬂw@num hydn e (10.5 ml of 1M solution in

TIWF pﬁf&*) FHintB ih BeidrY1 5 Qﬂ(_)/);\tﬂo °C was added dropW|se a solutlon of 1,1-
H’i m dazo 4 5-c] I nN-4-y

dieetyieting (573 @ad@aymemyt)ﬁrmmerchw%wa@s(uﬁ@ & Z8gmol in
TMP?s ﬁmgwﬁeﬁi 1% 1 Bt foBf & ﬂaum ﬂéteEWHL@ mib(skb)ddéa fbWed

, Zn dust I)
bx w%@sugouscﬁodlmhyﬁmlsie S@Bm @ %@Lmendvaéa M> Tisvas
stlrRdBPmitltherPfilRPedMPle)filtrate WRE R¥hcehtRtEdihder reduced pressure
to give 0.87 g used in the next step without further purification. MS (ES+) m/z 130.2

(M+H)*.

"IN+ i i dazof 4, 5-

b) 4-[4-Chloro-1-ethyl-7-({[(3S)-1-methyl-3-piperidinyllmethyl}oxy)-1 H-imidazo[4,5-
clpyridin-2-yl]-1,2,5-oxadiazol-3-amine

To a stirred mixture consisting of compound of Example 6(a) (0.260 g, 2
mmol) with triphenyl phosphine polymer bound (1.56 g of 1.6 mmol/g polymer, 2.5
mmol) in methylene chloride (35 mL) at 0 °C was added a dropwise a solution of
diethyl azodicarboxylate (0.33 mL, 2.2 mmol) in methylene chloride (5 mL). The
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2-ol (0.07 nL, 0.75 mml) and (Ph3P)4Pd (0.015 g,
0.013 mmol) in DVSO (2 nlL). The m xture was poured

WO paoo/ossapd dly stirring water (10 nL) with et hpET/US2006/043513
acetate (5 nL) and cycl ohexane (5 nL). The resulting

codclhﬁ b%tﬁ’\@? %clvgﬁ taﬁﬁ sgn@g c%ﬂﬂrﬂe%ll fH 5(?91 rT ﬁ%qhi@tnmﬁtﬂfé at

i ne so ssol ved 1 n hot ethanol
rocnin mmpmtu(wa%dde@l apsolutiansefitoe p@npwndcnfcmaterﬁeecbﬁt%/ I (280

iy e%jm Tl-aﬂEI ?ﬁme) g‘ﬁe%&ﬁfr@%egﬁrr ﬁ%lt L&‘)‘Fﬁ %%Fﬁglﬁéiure

nder duce ressure to a
themnqemmm(to thetitrgle vms qaeisd)etinyl acetat®. (§0 NBH) he @;?akﬁ'ﬁ@ e 7

solué{?rﬁ@l gg}) Wlth %t% Eg) l"ﬁFHF\%rnriarnB% ‘;’ﬁ ﬁn’i\?;?ﬁ"gt@%?%]arﬁ’c é&t?ac@
walsl-drled ioderzZ/dgd0h intterpyl rinditine golvensremayadeynder r @}1/169‘@ W?-SQUVGI to

glv{egpg(? g )?gl‘gi%az i t%?w?? Egedj@'ttﬂg ln_%%t_s??p{z\_%'ﬂ(éh’r ATAHRP pirification.

MS (EDHon!i3dRiBri+Het hyl ) oxy] -1/ -/ -1 m dazo[ 4, 5- c] pyri di n-
4-yl}-2-nmethyl -3-butyn-2-ol (enantioner E1) (0.88 g,
1.98 mol) in MeOH (38 nL) at 0 0C was added NaCNBH3

c) 44214-Amnin@1 2(-omeoliazobdrytl) deethylcr-HHBE)-{-Oe#WIAL) . Thi s

APl L, A ihivay

dlh%ltcmhlollaelsaltt he reaction was poured i nt o] 50% ag.
jick- \Daqleag éé%{u%r\/e\géél ﬁé&ﬁ% éogm% & c@ﬂﬁ!)ohn&of Example

res ant ate was co | ve
1(h)e. 14O, 0@5 mmnb,oZm@ust K@O%‘g) 0/ MmMeB. Na «‘MDGG 9, @Qgﬁpl e
mr%glg) [?ﬁ@r(élf)é ?‘?’f ?éﬁé}@ﬂﬁ% 'ﬂEA"(g 895 tL, 8:53 rAmBAI AFRkmyE3butyn-
2- ma,@ﬁrom Ve mmoman)ddﬁyaP)ﬂd (0n0 P, & 0r Smatppyjn PSR pi)-
The%‘n%ﬁfégw s g%ﬁéﬁ%ﬂo %pﬁélygﬁﬁﬁllp(v%“térd( gmu) Qith ethyl acetate (5 mL)
annlmypbbbxamel(ﬁle)yTi]a)wy}llmQ solid was collected then crystallized from
etlz%%oi ‘@1% %sgal%cgo‘ﬂx RA& g'cﬂss%lv)é )ln ﬁot'@lt\%l fk%n%lgﬁ"1?5 L of

suspen I n et hanol

ANadoletiorf mrdmdade By@emel %aSradﬂ&tieThe mreglngatﬁwascvolteqi@d)a')d
Af t

crggloRier sl kg AESE hatctle Miodimoliaiolim o) STy

449,3 M#A%) ol ) . After 1h. the solvent was renoved in
vacuo and the residue suspended in 1N NaCH and
extracted with ethyl acetate/tetrahydrofuran. The
conmbi ned organi c extracts were washed with brine and
dried sodiumsulfate. The filtrate was concentrated in
vacuo to afford the desired conpound as a solid (0.10
g, 77% WNMS(ES+) niz 442 [ M+H] +. Prepar ati on of
4-r2-(4-amno-1
. 2. 5-oxadi azol -3-yl)-1-ethyl -7-((r(2R)-6-nnet hyl - 2-
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nmor phoi i nv pnet hyl )oxy)-1 Him dazor4, 5-ci pyridin-4-v
p- 2- nmet hyl - 3- but vn- 2- 0ol , di hvdrochl ori de a)

W@ 28y~3886d [ 2, 4- Bi s( et hyl oxy) phenyl ] net hyl } am Poi/uS20p¢/m3513
henyl met hyl ) oxy] - 2- propanol To a stirred sol ution of
2, 4-di net hoxybenzylamne (1 .00 g, 5.99 mmol) in MOH
(30 inmL) at roomtenperature was added benzyl
(S)-(+)-glycidyl ether (Exeg®75 40 movl). After 12 h
the reaction was concentrated in vacuo. The residue
was di ssolved in ethyl acetate (75 m _) and washed
sequentially with 1 (25 itiL) and brine (25 nL).
The solution was dried @Hdr MySO4, filtered and the
sol vent renoved under,|reduced pressure to give 1.35 g
of the crude oil thatijwas used in the next step
wi thout further purification. NM3 (ES+) nfz 332.2

(MtH) +.  b)

N-{[ 2, 4- Bi s(net hyl dXy) ny\]ms -2-bronmo-N-{(2R)-2
- hydr oxy- 3- [(phenylnet yl ) gXy o&ll}propananide To a
stirred solution of CONpoundNot~ Exanpl e 9(a) (0.50
g, 1.50 mml) and tri thyldh%gg (0.25 nmL, 3.0 mml ) in
CH2Cl1 2 (30 nL) at O was added 2- bronopropionyl
chloride (0.280 g, 1.5 nmmpl). After 12 h at room

tenmperature, the soIveGgrﬁBEhréhnved under reduced
pressure. The residue s di §solved in ethyl acetate
(75 nl ) and washed seq&qtyjuy with 1 NHO (25 m )
and brine (25 nmL). The solution was dried over MySO4,
filtered and the sol vent renoved under reduced

LS 3o 246 P2 ol T

th{da®rphatingl) 6 thy Boxy Mt Hirhidaed[4,5-cpyridin-4-yl)-2-methyl-3-butyn-2-ol
6R) -4-{[2, 4- Bi s(net hyl oxy) phenyl ] net hyl } - 2- net hyl - 6-

ﬁ%?é%%@ﬂghﬁethyl)oxy]nethyl}-s-nnrpholinone A m xture
of dt Tie acolgtion 0644@2-(&3@?‘32,%(%%(7&0!43}%-,1 _-e@h;ﬁge-[(ﬁrgls) )
and soql u riae ..Q67 ey |

o o B P S BT g ab St R e R

(chanfldreer BB 0881y, 128 miinbl) trelle@H (38 @tll)\dt 0FCatat addeBO nl)

NEERREE . P53 Sl Y1 B g

drepiviserddditienay exmalteayde @dEoret). priesmaciort wagalioevetite warm to

esi.re roduct ... Preparatiyve YNMC-, Rack - A
REo e T8 By htetctah vER Hgltdd Fuothes ah NanERs cpiERoithion wes
codceto-®°C Yndl tHef reaitappietipitateavas, coBectad éd gine 0190l geefGhd %
desired compound. MS(ES+) m/z 458.4 (M+H)™.
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trifluoroacetic acid, 10-90% acetonitrile during 12
mn, UV detection at 254 nm gave 0.245 g (74%yi el d)
w@Roovksssso t | e conpound. MS (ES+) niz 386. 2 ( MHPOHUSIIP6/043513
(6R)-4-{[ 2, 4- Bi s(met hyl oxy) phenyl ] et hyl } - 2- net hyl - 6-
{[(phenylnethyl)oxy]netﬁy%%ggqphol|ne A sol ution of
t he conpound of Exanple 200 g, 0.51 mmol) in
THF was added LAH ( 1M 0.60 nL) at 0 OC under
ni trogen. The reactj on s warnmed to anbi ent
tenperature and stir gﬁﬁr 12 h. To the reaction was
added water (0.02 nl) wy at 0 0OC and 1IN NaCH
(0,02 nmL), the nixtuq was allowed to stir at room
tenperature for 1 h. ter (0.07 nL) was
am Xt ure was
filtered. The soli Nasheg-several times with
ethyl acetate. The'|fi at & cofcentrated under
reduced pressure t [ g\ f. g he crude oil that
was used in the next i t hodt further
purification. mz)372.2 (MtH) +. e)
(6R) - 2- Met hyl - 6- {[(ghenyl t hyl ) oxy] nmet hyl } nor phol i ne
A sol ution of the cgnmpound of Exanple 9(d) (0.12 g,
0.32 nmmol ) in cH2Cl 2 m.) at anbient tenperature was
treated with 1-chl oroet hyy—ehl oroformate (0.10 nL, 1.4
nmol ). The reaction s gtirred at refluxed for 2 h,
t he sol vent was renov under reduced pressure to give
a crude residue. The residue was dissolved in MeOH (5
nL) and stlrred at refluxed for 1 h. The solvent was

r?\f th 1H|diﬁ1| |
(M+H)+ f) 1,1-Di met hyl ethyl.
(6R) - 2-net hyl - 6-{[ (phenyl met I)oxygnethg }-4-
mor pM{ZTé%ambwa&@(aﬂllag@r%ﬂ{éreﬂ?)ﬂ t{H&St8npound of
mg?#@mﬁ/ﬁn H]Ex§}01 KSnllaz&4 %OC]WHWAJ}/W—Z%@?Q é-@uf%z)-oli!@ 13

erature was treated 3 rt- gjio/
9@ %%mmaauépetrmeézn grethang! wpl) wa detiyge ($7% in
WREE AV45MIJAE nirhel). Attt mms hektie.ackr (ewahL VE9 HithdD) was

o oR Rt oA alpooa .15 of PEThmeR, Aer i the

sch@ntiva8rerametion ivaetd andthé vediduef JuspendastiniidN MaPd, and
eﬁ%fl%g Bi f'ﬁC%ﬁ\g %ﬁ&tra‘cé %br?}'k{/l o o'l;ﬁe on#l:%éﬁ%r‘éﬁﬁlb @Rirddts Rféwfé-,

e titl e “conmpound,
w@s{@d)qulwbzmgmd n@%pﬁlmm sulfate. The filtrate was concentrated in vacuo

to afford the desired compound as a solid (0.10 g, 77%) MS(ES+) m/z 442 [M+H]".
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g) 1, 1-D nethyl et hyl

(2R) - 2- (hydr oxynet hyl ) - 6- net hyl - 4- nor phol i necar boxyl at
we@2087888860 | on of the conpound of Exanple 9(f) ¥OI/BS20g6/043513

0.62 nmol) in EtOH (5 M _) was treated with palladium

hydroxi de (0.10 g). The It was placed in a Parr

appar at us and shaken foF%m I%lgﬁnder 55 psi of H2

at nrosphere. The mixture was filtered over a pad of

Celite and washed with I\/leqle(ZS m ). The filtrate was

concentrated under re d pressure to give 0.15 g of

the crude oil that was pused in the next step w thout

further purification. (ES+) mz 232.2 (MtH)+. h)

1, 1- Di net hyl et hyl

(6R) - 2-net hyl -6- ({[ (4-

) -4- nor phol i necar boxy]

t hyl phelNWb,) sul f onyl ] oxy} et hyl
e sol uthon of the conpound
of Exanple 9(g) (0.1N “B5\MD \ﬁ}h CH2Cl2 (5 nl )
was added tri ethyl am . 10/m N

di net hyl am nopyri di ne 02 andNf osyl chl ori de
(0.15 g, 0.79 mmol ). After 12\ h the reacti on was
concentrated in vacuo,-@he rgsidue was dissolved in
ethyl acetate (75 nml .9 and washed sequentially with 1

N HCl (25 nL) and brixe (25 ml _). The sol ution was
dried over MgSHA, Q)If?&ed and t he sol vent renoved

under reduced pres%ure o gi ve of the crude residue.
The crude residu bjected to flash

chromat ogr aphy (25- 100% Et OAc/ Hex, silica gel) to
give 0.1 4g of the desired corrpound as light yell ow

Préfarhfion &5 ﬁz_g(%)mlﬂéa jﬁ,%xgdléi&iﬂ‘\ﬁﬂﬂamvl -7-0(2PMBanbthi/icth
vas observe » ] hyl

/) 2-methyl -bt-o_l

dinRirdbhloride Hi M dazo[ .
-cJpyridin-7-yl]oxy}nethyl)-6-nmethyl -4-norphol i neca
rboxyl ateA m xture of the conpound of Exanple 9(h)

a)l %»sﬁ (@, 4OB|§@néim$>)y;pﬂéh9l]ﬁ|@iﬁ9F?é’rﬁmoPB I pnbﬁwmmygm]_m |

and cesSium car bonate (0.
PFOP@E)'mTDI) in DM (9 m ) was stirred under nltrogen

at  5f £fidd dhutlon o‘f\fzttﬁamﬁitﬁ@&bé&ytdhﬁné eaod FCBDQQ enriislPin
to anbient tenperature, the mxture ute‘jﬂwth
Me@Hy(BO gi-& aktoen lspneratyre asadfeg) ttqnzmlém%)eﬁ

88%% B rﬂr?m&l)?OAﬂ@rJ)z h mereaettdhtwm&@émddte@m mae Wb§o4
tered and the saol vent renoved under redu

rep\dég Wap @lIS§@lvgqi ineethyl @calats f@dﬂ@r%}ﬂ’t)@sheﬁr%%ﬁ”ﬁ'@l'wﬁwoﬁ\b
Hé:Y("iglnEL %lﬁd% (‘253%8 Mie 3QutBA Wasldried der mgso’;omtsxém"am

ent, A water 1% trifl uorogacetic

tha oMM renpred BOETy edUoBR FePsSHEOIaNeL LA 8 of 6169@@)56 oil that

waé Géé?ﬂh tHd ekt Q’éég'vﬂ@\o@i?fuﬁhﬁr puA¥icaRine S PBS-At mAZBB2mmiv-+H)".
gave 0.124 g (70%yield) of the title conpound as a

white
b) N-{[2,4-Bis(methyloxy)phenyl]methyl}-2-bromo-N-{(2R)-2-hydroxy-3-
[(phenylmethyl)oxy]propyl}propanamide
To a stirred solution of the compound of Example 9(a) (0.50 g, 1.50 mmol)
and triethylamine (0.25 mL, 3.0 mmol) in CHxCl, (30 mL) at 0 °C was added 2-
bromopropionyl chloride (0.280 g, 1.65 mmol). After 12 h at room temperature, the

solvent was removed under reduced pressure. The residue was dissolved in ethyl
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solid. M5 (ESt+) mz 494.2 (MtH)+. j) 1, 1-Di net hyl et hyl
(29)-2-({[2-(4-am no-1 , 2, 5-oxadi azol -3-yl)-1

WO edofpsssae ( 3- hydroxy- 3-nethyl-1 -butyn-1 -yl )PCI.T/US2006/043513
Him dazo[ 4, 5-c] pyri di n-7-yl ] oxy} net hyl ) - 6- et hyl -

adéi&t@ Ioﬁé mnyeaﬁd ngeﬁédaéea ubniidhy W&h"‘ﬁ{l Im;qi (c&r ﬁlﬁ?éﬁcﬁbhf%s(@% |mL)

t he conpound le 9(i) (0.124
T*@B quut@@ Wﬁﬁﬂf)ed OZﬁf MgSPaidtersd gﬂd ﬂ)e@elvwwov%vm{% 04

reGucé?i p?r@sé’ﬂi@ ltc) |veD§lE!1 (goofztﬁe B}ude oli- tl%”@( V\FHEQJslad in fﬁ%_ el &5%

(0
Wlfﬁ%llt §urkﬁiﬁaplqr¢ﬁsmn4ﬁds((6§@hm§2 4Q7V %Q\/lh'ﬁ)on i n DVBO (5
m.). After purging with nitrogen for 10 mn., the
reacti on vessel was seal ed and heated at 80 OC for 3

S)h(6RIHel[2 d&is(meihvieirheayipghyl-2wmety i t h wat er and
{[(%Kéﬁﬂ%ﬁgndﬁy]rﬁetﬁ&mlm@rﬁﬁ&lﬁhbﬁe The organic extracts

brine and dried over sodi um

sul fAmxtureref taeyserapaUNEs FparmplecR(by et 986 muepl) and
sdehrs ﬁw&rﬁjet(@ o%f7f90'1 %7%r'nb9fﬂ TMP'(‘l @VHL') @2k dHfed Jﬁkfer‘?ﬁt#b@@n at

resi due was su ted hr omat ogr aphy (0 0%
roRECRMERItye f@ﬂél %aT@%re)aov@ﬁ @’ﬁ%@"lﬂﬁd #ih; Ybﬁ%ﬁtat@ i‘b”t})

wishahRtndesbr @% 53@{}1['?’8#!@ Qnﬁ@(éd rﬂhf 'Mﬁal édﬂ)ﬁioﬁ%ds%neﬁ’%ver
(ESH) m'z 54

MgS0s,-filiREesl aalzidhe solyqer)trqmoé@dnymder r%qt{ceé Byesgur@ép [giMe-the
déﬁ’rb@ 'ﬁ)%duBV | ﬁl’@B&@Wé QpYE- (quC Pack ODS-A column, 30 mm i.d i.d.x 75

3-buty
ma h&@@éﬁ? @chﬁ@“ﬂélWatW'gérfyTtr-}IB‘P\roé‘Fet'lcf?@'dC gn‘%@ﬁjg@t”&ﬁ‘o 1%
trnﬁﬁf&ﬁ%élc%&llg} 16 @O%Oa&-tor{i)tnm )i 2' rﬂlnnBV%&Qltloﬁ 50@4 NP

di oxane (3. . After
gayerD 245 @ kel @W@Mﬁ&@@pwn@ VS (#"§r'rb %%86 %KMv'éH
under reduced pressure. The residue was triturated
wi t h di chl oronet hane and the solid was col |l ected by

d) (GR)ratl24rBis(@eiiiaxyiphepyl ’@e"BY'}‘?ﬂ@etf‘Yltq e conpound as
{[qghehwm&fﬂyl &W]rﬁé’thylﬁn l?‘ﬁoﬁﬂ:es"‘) 'z 441 (MH) + Exanpl e 10

reparat i on of am no-1 5- oxadi azol

- et h&lsohﬂil@n pithepompeing pt Bxample Bf%l 3-399 gn%'éhmrw%p)w:
whE hdaed m@tm . 6@9\‘!’_5 ) ﬂC‘ﬂmM@r r%ﬂwyfhe?i‘egéﬂo\‘ﬂﬂa% \ﬁérm-ga

a solution t he conpound 4 (0
torfraigNt tﬁm%@'-!r% 4n¢»ﬁtnryecatorozdyc Tibe eRdn &@é@ﬂﬂ%h’?@é (0.02
m(_p SQ;My Qi‘ O_?C Qn@ INREDH (@Uﬂ nﬁ.‘? %é ‘an?tﬁfé%é@al%d% stir at

hi s was fol Ition of
romgmra(twed@,@ B- AGdI?IenWtﬂt?r (O'F)?/?énk)é’é%& adsled\oag shIrpefrsBo
mir® R hdRe Rls fitére8" THE SBiidd NereRARbl QBvaMiSimes with ethyl
acetate. The filirate was concentrated under reduced pressure to give 0.12 g of
the crude oil that was used in the next step without further purification. MS (ES+)

m/z 372.2 (M+H)".

e) (6R)-2-Methyl-6-{[(phenylmethyl)oxy]methyl}morpholine

A solution of the compound of Example 9(d) (0.12 g, 0.32 mmol) in CHxCl
(5 mL) at ambient temperature was treated with 1-chloroethyl chloroformate (0.10
mL, 1.4 mmol). The reaction was stirred at refluxed for 2 h, the solvent was
removed under reduced pressure to give a crude residue. The residue was

dissolved in MeOH (5 mL) and stirred at refluxed for 1 h. The solvent was removed
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poured into 50% ag. NaHCO3. The sol ution was cooled to

O OC and the resultant precipitate was collected to
w@raoe/088830 0 g of the desired conmpound. M5 ( ESHCTE2006/043513

456.4 (M+H)+. Exanple 11 - Capsul e Conposition An oral

urféfes ?é]ﬁcé@BF@sEere 184t §L8S Fdddiuktes Py @smtcrucw&nmamelé s
produced ng a standard two plece ard&gatlp

usesia teenait F‘l‘?Pt"H@OPHQFtB%F ritication. Mr (BR-ope/eiRs
| n Tabl e I, bel ow Tabl e | | NGREDI EI\ITS AMOUNTS
§ m no- 1 5- oxadi azol - 3-yl ) -

Wne'fhyl{% hBER)S- mgwyh%{[ﬁ?fﬁév'ﬁlﬂtw)loﬁﬂmﬂ}cﬂxy} 1

mbkghm%g{o&y@fec] pyridin-4-yl)-2- nethyl -3-butyn-2-ol
ctose 55 ntgth Tal c 16 ng Magnesi um St ear
orinR

Exanfselution Jceepam%of@ia@m'%%ﬂ) (@3fPol; 99.%% CH,CN
(5 AL R @it ihpebRire @QE‘tr@ht%H%’th@-térﬂSuh?f @&8Bbnate (0.22 g,

i nvention is produced by stirring 1.5% by wei ght of
1.9 .mrpol).4RgroMa)-of the organics gave the crude residue.” Preparative HPLC

(Yl\& ﬁa@%@ﬁém%fu%ry ch) n4m9r’Bh>Y{75 frh [A0ZRladin, gradient, A: water-

hi onor phol i nyl net hy
0. Paf-’/q tfldpreaseaticsicid, Bya(?eﬂ@mtrffﬁ -1 tifluerepgaticacish d h90% ol |
adetibrmr% émngqlzwnﬁ QVWACﬁaﬁagiyzp%) b G g (ﬁm lcf; of the

Sition The sucrose;, calCi U sul
“T@lqmﬂé Mﬁjz%f)m@?'??}&(wr as shown in Table II

bel ow, are m xed and granul ated in the proportions
shown with a 10%gel atin solution. The wet granules

Oad d-Rinetieify! (@R)-EdydrpyaetiGimetiy! §traq>reh0"n@a¢ré°)aﬂﬂie

st eaji [ I
Tabl e A sBluﬁGh e the%@%ﬁﬁfﬂwﬁp\%m&bg gﬁz;ig%l @%?n%dl)ah EBOH (5

mL)zwss Hﬁ%*&ﬂé(‘ﬂ“@l pafagiym.hydroxidey(p19 q){ bemiguregaggjaced in a

PAd bBB&beéc&dd%bW forhb 9%6#55 psi of H2 atmos here The mlxture
H i m dazo[ 4, 5-c] pyridin-4-yl)-" 2-nethyl - Utﬁ;

was fiteied @]Iﬂ!l‘(ﬁv E)beOf elite and washed with MeO (25 mL) e flltrate was

concentrated under reduced pressure to give 0.15 g of the crude oil that was used

in the next step without further purification. MS (ES+) m/z 232.2 (M+H)".

h) 1,1-Dimethylethyl (6R)-2-methyl-6-({[(4-methylphenyl)sulfonyljoxy}methyl)-4-
morpholinecarboxylate

A solution of the compound of Example 9(g) (0.15 g, 0.65 mmol) in CH.Cl,
(5 mL) was added triethylamine (0.10 mL), dimethylaminopyridine (0.02 g) and
tosyl chloride (0.15 g, 0.79 mmol). After 12 h the reaction was concentrated in
vacuo. The residue was dissolved in ethyl acetate (75 mL) and washed
sequentially with 1 N HCI (25 mL) and brine (25 mL). The solution was dried over
MgSOQ,, filtered and the solvent removed under reduced pressure to give of the
crude residue. The crude residue was subjected to flash chromatography (25-
100% EtOAc/Hex, silica gel) to give 0.14g of the desired compound as light yellow
solid. MS (ES+) m/z 286.2 (M+H-BOC)", no parent ion was observed.

i) 1,1-Dimethylethyl (2S)-2-({[2-(4-amino-1,2,5-oxadiazol-3-yl)-4-chloro-1-ethyl-1H-
imidazo[4,5-c]pyridin-7-ylloxy}methyl)-6-methyl-4-morpholinecarboxylate
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cal cium sul fate dehydrate 30 ng Sucrose 4 ng Starch 2

mg Talc 1 ng stearic acid 0.5 ng Wiile the preferred
werodsssent s of the invention are illustrated PYT/UR®06/043513

above, it is to be understood that the invention is

not AinfikthRCofttRe bbmpeﬁr@ﬁbﬁ_&atrw g(uf(o'.mg,_ 86 Rhrfol), the
di scl osed and t to a nmodi fi cati ons

casmRung Apeelate VAB At P AOHE M) AN Fami e FalbRERE 0.20 6

0 Bswﬁmm Mha}g nfL) %@I diRdd URderhitrdyeh@TBOURG 05 €4 BCIAREr
from - am no-1

allowing bRatAcPB o 309)|ty ambienhipmperatpiez e mixre wias dilwer wish

ethXFe]c@?é‘x’é (50 mL) washed W|th water (3x15 mL) and brine (20 mL). The
i mdazo[ 4,5-¢c di n-4-yl)-2-net hyl - 3- but yn- 2- ol ;

sojutjop. \rgagcgfﬁdrgy_ell\/] 03 Wtesed @ﬁcb e§991p5\t rfmoved under reduced
pre§£J}¥ ko Jrvé EK@@Q réd &M&WP@PQ%’UW HP’ECWYMCQPX&I( dps-A

H i m dazo[ 4, 5-c] pyridin-4-yl)-2-nmet hyl -3-butyn-2-ol;
cﬂumg,%mm%&? mm, gocg'g(le(@inag[ﬁdjeguw)wqer-01% rifluoroacetic

ac@tlfﬂél'cet?)h{tl[lléﬁ%gnflll@éd@é% bélé( | f@@(f‘%'ab@?@ﬁ}mlé during 12 min, UV

Hi m dazo[ 4, 5-c] pyri di n- 4-yl -2met%{ 3-butyn-2-ol;
dejgetion at 25 nm) gave 0.124 g (70% yiéld) of the tifle compound as a white

S%}phﬁ@%ﬁ?@iﬁﬁ4@4é@%&_dl azol -3-yl)-1-ethyl-7-({[ (2R) -

nmor phol i nyl ] met hyl } oxy) - 1H-i m dazo[ 4, 5-c] pyri di n-4-yl ]
- 21@&@%},@3@2@@ ﬁ[20(|4,arﬁﬁ&-/l @ 5. Bkhiféﬁb@@t}ﬂ)méihkm (3-hydroxy-

acceptab drates, sol vates an

Sripddroutyn- 1}:(|)t1dﬂ7t5'ai9¢?d>[43§ C}Hyaiilm&ylqug}tmqtgyl )-6-methyl- %

mfr Zp(l%hr(e‘baﬁdﬂxvlﬁtel

oxadi azol - 3-yl )-1-ethyl - 7- (g plperldln)élrret
hyI] )t@)qf‘k-walled pressure vessel was charge wit the compound of Example

9(1)F(10I1Qh@a©%4m5m§] mauﬁl(ﬁ‘oé'gyblsﬂ%'\rﬁa‘) WAI (60@& Wﬂrﬂnmbﬁ)

phar maceutically acceptable salts,
D§H| Qgpég'-’ziﬂ%? BRI Ty t1l5éﬁ'edf07 mmoR, gdﬂﬂbﬂr?db'&’“ 8T°c!\i(9r?0

m?;e% E?}'md;éi afd g -P%:PAND 0291 0.08.remBHs AADRIBY (53ml).) Afler purging
with, F'Hﬁa?fbf%ﬂ &m'nnéhehsﬁa]sm‘}esmwem aies andheated 4189 - for 3

hY rhe fed®BbMHixtBrelM s itutecOlith WaEf Shd BRACIRF RN éﬂﬁ?l' dc¥étate.

acceptable salts, hydrates, solvates and pro-drugs
Tlﬂeh@r,g@alp exttactg‘w%ﬁwgmp with water, ﬁquj]etaﬁgtdnieg over sodium sulfate.

ThHe %ﬁvérﬂMé@r@ﬁggedzgn&wmbéf)%ss@re\‘tb)a‘fférd a light yeliow residue.
- e

The cru)ée resnjue was subjected to flash chromatography (0-10% MeOH/CHCIS, -

silica gel) to give an additional 0.10 g of the desired compound as light yellow solid.

MS (ES+) m/z 541 (M+H)*.

k) 4-[2-(4-Amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-({[(2S)-6-methyl-2-
morpholinyljmethyl}oxy)-1H-imidazo[4,5-c]pyridin-4-yl]-2-methyl-3-butyn-2-ol
dihydrochloride salt

A solution of the compound of Example 9(j) (0.10 g, 0.18mmol) in methanol
(5mL) was added 4N HCI in 1,4-dioxane (3.5 mL, 16.0 mmol). After 3 h at ambient
temperature, the solvent was removed under reduced pressure. The residue was
triturated with dichloromethane and the solid was collected by filtration to give
0.063 g of the title compound as light yellow solid. MS (ES+) m/z 441 (M+H)".
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nmor phol i nyl met hyl ] oxy}-1Hi m dazo[ 4, 5-c] pyri di n-4-yl) -

2-nmet hyl - 3-butyn-2-0l; and/ or pharnaceutically
waewepsssbl e salts, hydrates, sol vates and pro-BCTUS2006/043513

thereof. 5. A conmpound of claim1l that is:

4-[2-(4-amno-1 Exam

.2, 5-oxadi azol - 3-yl ) - 1- eTah—rQﬁ—({[(zR) 6- met hyl - 2-

mor phol i nyl ] met hyl } oxy) - 1H i m dazo[ 4, 5-c] pyri di n-4-yl ]

- 2- et hyl - 3- but yn- 2< 0l ; and/ or pharnmaceutically

acceptabl e salts, hyd , solvates and pro-drugs

thereof. 6. A pharmacgutical conposition conprising a

compound accordi ng tojlcl aim1, and/or a

phar maceuti cal |y accept abl e SEI , hydrate, solvate or

pro-drug thereof and @ pharnma ically acceptable
carrier. 7. A pharngeeuylichN co ption conprising a
compound accor di ng ai M nd/pr a

phar maceuti cal |l y ack a2k 4Qdrate, solvate or
pro-drug thereof and 3 phaskggguplcally accept abl e
carrier. 8. A processg for p ring a pharnmaceutica
conmposi tion contalnan a pharnaceutlcally accept abl e
carrier and an effecti f a conmpound of claim
1 and/or a pharnaceutlca 'y ceptable salt, hydrate,
sol vate or pro-drug thergof, Jwhi ch process conprises
bringing the conmpound of ¢ckaim 1l and/or a
pharmmaceutically acceptable salt, hydrate, solvate or

pro-drug thereof into association with a
P aralmnem-lz:- -ayireet 2 3t enaldiazole8-yl)-¢ fethyd-7-(A(28tdeitiyled-

mammal in need t hereof, which conprises adm nistering

E&B&%é@%@ﬁ%@%ﬁﬁﬁ% Rl FL035 1 BEpRLT n oo

(daoeatOeli@ was atided doethaldéte/de$0.084 e, 0161 pnmol) aud atbiir axid .

L o8 . it B P I BL e e oss o

Osem‘nd)l) yTid reactibrewas allawedcto wairini to IR TS eAfise t18h, thieomsaction was

poified o, %ﬁ%ﬁqs NaHEH.S Trd & q%ﬁrémvﬁﬁlg chileR ¥ -ERBFRL resuttant
pitebipitatp evsisicolibdtyd &f dies 0i10ey afrthedésiet mMpoopRUNS (ES+) m/z

[ .and/ or a pharnaceutically acceptable salt,
4%%}%?@?%,'sol vate or pro-drug thereof. 12. The net hod

of claim 11l wherein the manmal is a human.

Example 11 - Capsule Composition

An oral dosage form for administering the present invention is produced by
filing a standard two piece hard gelatin capsule with the ingredients in the
proportions shown in Table |, below.
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13. The nmethod according to claim9 wherein said
cancer is selected frombrain (glioms),

wW@bkdooksssst omas, Bannayan- Zonana syndr one, CowdePCT/US2006/043513
di sease, Lherm tte-Ducl os di sease, breast, colon, head
and neck, kidney, lung, |Tams| nel anoma, ovari an,

IN R kc, prostate, sarcoma and thyroidy,bdyTEe
UG i s

ording to claim 11l wherein sai
4-e(dearnind- 1.2, 6roxbdiakat-30\d)-1-etyb Y- {[(3BFDbI ast oc2mmg

DGR LTS o e 5 2o

| Ssease, east, 'col on, head and
mefbylk3-bWlyeh?es}, | ung, |iver, nelanoma, ovari an,
Ldefyereatic, prostate, sarcoma and thyroi dss dg. Use of
ai conpound of claim11 and/or a phar rraceutiﬁ:al Iy
T Cceptabl e salt, hydrate, solvate or pro- W& t her eof ,
Maghdshen Sevawdtact ure of a nedi canent for usdmg treating
or | essening the severity of a disease or condition
sel ected fromcancer and arthritis. 16. The met hod of
i nhi bi ti ng BxampletlPvilnigctable Patenteigl CpmpagiHon t her eof
t ey AR RAmIA A RIRIGhd OreS Ry EAE o ot joed by
ut i IV u
SHEITE] ot BHUPGHT ol ARddra BRSPS e S B PEY SEtties -2
thimyrdfr?ﬁcginylﬁfglthwb@}q|H-nmidazd)[mgclldyﬁuiemf-ﬂ)-aznetﬁytlg-miymmm, in
cl ai m eln. the is a human. :
1‘%1‘[)%6'8"”8}6 Q@&?’i{en@p%oéihcvé'%%ﬁgaa mammal in need thereof,
whi ch conprises: co-admnistering to such mammual a
therapeutically E&%ﬁﬁﬁeH\éeTQEﬂEHGBmﬁésiﬁﬁn a conpound of
claim1 and/or a~pharmaceutlrcally acceptable salt,
hydrate, solvate or pro-drug thereof; and b) at | east
one Py éudﬁh&'&) béllﬁﬁjhﬁsmféwihydr&-e a'Hﬁlealtrrmtthﬂﬁbitblr ab8hdBn in
erein the at | east one anti,neo tic,agent..i S, o
ey bl Are beeng il B CE R RRsr B Myrisf10%
gelanini sdlationt Ulhel vest ggemuless, arp Isateeneadn driedy mixad mitbrihe starch, talc

P Bh XS, Sl L AL AR BbRYI ¢ agent s,

poI soner’ase I bitors, antinetabolites,
t opoi sonerase | inhibitorkabl&lr nrones and hornona
anal ogues, signal transduction pathway inhibitors; non

recest or_tyrosine kinase angi ogenesi s i QSMEII'I Erg

' ) apeutic agents; proapoptotic fFes—and
442\ A-amirD- .2 S-gadlazoig3-yiM i - §(28P2- The 2@tigod of
R Bh ARy ISR P FniBhzd £ B pyRafR-AD0-

2-methyl-3-butyn-2-ol, dihydrochloride

calcium sulfate dehydrate 30 mg
Sucrose 4 mg
Starch 2mg
Talc 1mg
stearic acid 0.5mg

While the preferred embodiments of the invention are illustrated by the
above, it is to be understood that the invention is not limited to the precise
instructions herein disclosed and that the right to all modifications coming within the
scope of the following claims is reserved.
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neopl astic agent is an anti-m crotubul e agent sel ected

fromditerpenoids and vinca al kaloids. 2 1. The nethod
w@booclsssse 18, wherein the at | east one anti neP@EI/ES100€043513

agent is a diterpenoid. 22. The nethod of claim 18,

wherein the at | east one anti neoplastic agent is a

Vi nc aloid. 23. The nmethod of claim 18, wherein
Wl’?ﬁ@‘%"\e a5t one anti neoplastic agent is a platinum

coordi nati on conpl ex. 24. The nethod of claim 18,

wherein §offfiti neopl astic agent is
paclﬁl taxalrb?m@)[gybg%?l tQH oﬁf vi norel bi ne. 25 The net hod
of claim 18, wherein the at | east one anti neoplastic

ageqt 21(§-aPrﬁr% i t2@£8*adﬁ%6l—3 -Jha- éfﬁ{fl@ﬂgg)??igégremnr%ﬁ?ithyl]oxy}-

wher e| n the at nti neo
THdmidsepl - Plﬁ’yr@“}*"' Vﬁh%”\?g}yhgﬁ’uw %P im 18, wherein the
at hf(gsm a@i6o-a P, 5-oXxriEzoR3 i) d agﬁm-{[(ﬁ )%k nor el bi ne. 28.
th|%m?rpﬁglgyfrg?tﬁxl]o&(§€#ﬂ1|rpgazc‘%'gr j%)ﬂldi H@%@tgf;ﬁ FnB ggﬁ/n -2-0l;
i nhitkRH(ramia®-1, ZFhexaciazaba-ybfi- %thﬂr?r{[f,?é;) 2nherein the

- 1 mdtfyl3butyip il; tape
m°§¢m Inkﬁlﬂﬂéggglﬁ-lo?rﬂd ecL, %\%}fbyhgﬂﬁg %Eeﬁ}{ ed f?)gm t he
gr odp2daenine-il wep-gxa -6 Pg“@m" AEFR 1,
molpHahin mﬁh&ﬁyl}&yym lmmz@mrmpyrm-wn@ -tethlys8-bafyned-ali m
28, erein the signal transduction pathway i nhibitor
is an inhibitor of a serine/threonine kinase sel ected
anfiloopharecguiicatly aceeptabie sajtsphydratiek, salvetes anbprrriigetharesf.
1. The nethod of claim28, wherein the signal
transduction pathway inhibitor is an inhibitor of a
seri ne/ t & eoniheorrpaundof slgiradtthaf i om t he src fanily

of Igl ag%nnéa 2 gj&ﬁad@idﬂgqu)of Bl AT S5) 13-pipbrdieyimethiyBoxy)-

si gna

1I—b;fm<aaz§[405 chyngl(r:\ti-%]Z tll?)\//@s’\-/bdtynhbb' tor is an inhibitor

and/or pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof.

3. A compound of claim 1 that is:
4-(2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[(2S)-2-
thiomorpholinylmethylJoxy}-1H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol;

and/or pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof.

4. A compound of claim 1 that is:
4-(2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[(2S)-2-
morpholinylmethyljoxy}-1H-imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol;

and/or pharmaceutically acceptable salts, hydrates, solvates and pro-drugs thereof.

5. A compound of claim 1 that is:
4-[2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-({[(2R)-6-methyl-2-
morpholinyljmethyl}oxy)-1H-imidazo[4,5-c]pyridin-4-yl]-2-methyl-3-butyn-2-of;
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33. The nethod of claim 28, wherein the signal
transducti on pathway inhibitor is an inhibitor of Ras
W@ rwonssseo sel ected frominhibitors of farnesylPCT/US2006/043513
transferase and geranyl geranyl transferase. 34. The
met hod of cI aim 28, wherein the signal transduction

o PHDeP Ll B T A UGS, Ben agprgyvos hreot.
consi sting of Pl 3K. 35. The nethod of claim 18,
wherein tgie atp gﬁé\%aceﬁkﬁl EéHfﬁpd?sﬁBﬁ'c%ﬁ{dn%m@%ﬁéUmﬁo%né

cell cycle sig
acetpralnsﬂs slaife aeqi/ﬁr g ﬁbaraacrauw&}' aoagpiatie paly hydiale, Splyrte or
pro-8nkethefdotnd b?hhfrﬁéﬁebtlédﬂyac@éptém@c@m@ﬂp CDK2, CDK4,
and CDK6. 37. har maceuti cal conbi nati on as cl ai ned
in claiml18 for use in therapy. 38. The use of a
phar macewt.i cal Apbaﬂniaaaﬂhoahccaspaslit@inrmmpnsinglaackqnmpmlnﬂor

ac%g@g@rtg%farr%? %Qﬂ@g?%hg@ﬂc%\%ﬂi Héeg{; Ie bé\t thR&rate solvate or
pro-daigetherag ahe agbagnageptiesily aceppiekie Qar@l,er condl t i on
selected fromcancer and arthritis in a mammal in need

t hereof, which conprises admnisteri égeiio such
 Cher apdht | o PPeaRY BE PlapenaB AR TEACRHIS 3RS0, 1

conthiring¥ pHibadadeulicatlylacdeptable carrier and an effective amount of a

cog\nguﬁil Bg?l%%rg ﬁsabdgﬂ % pglg@%gleﬂffé%ﬁ? %{%}Jt&gg }s]al} Hljg%h&' %%’te or
prp-ldalg'rhh\eaﬂf,l kit proaesmwmblses bringing Heraamround of viatn@1 or
Vc@ aﬂJHéngH—ﬁftﬁgﬁy aéb@?aﬁie'&%ﬁhﬁ@ré’t& $d1%A8 bPBroMrug thereof into

ess nin e severi i sease or condition

aS§@¢'@tQ"b‘ﬂ' 7 phaeearesticay aceaptals 376ef-n a nmammal in need
thereof, which conprises administering to such nanmal
2, Cher apet | ca Ly 1§ty BPRUBUniAY 1 okfarf oF ade o

conelttiby lseféeield(fRB) e@ndeh andrartipiiislin ayharemalin]need thereof, which

coﬁ\r{iﬁ/sgééahrﬁstérr@cﬁysrubﬁ rrflmé(lla)thgraggﬁ geﬁeaﬁg Fho%mPJ)fa

acce
cosrlouad of glﬁlrpﬁ @ndfaig Rhaenagsutically cogptaple ﬁé@v ytirate, e%’lwaiﬁgof
prélarhfeedding the severity of a disease or condition

sel ected fromcancer and arthritis in a manmmal in need
t hereof, which conprises adm nistering to such nmamal

a therapets.i carhy n@frfoel(df claim arwheneindifie han(nzal (sda aainan.- 1

, 2, 5-oxadi azol - 3-yl ) -

-ethyl -7-{[(2S) - 2- nor phoI i nyl met hyl Joxy}-1 H m dazol

11. A method of treating or lessening the severity of a disease or

condition selected from cancer and arthritis in a mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of a
compound of claim 2 and/or a pharmaceutically acceptable salt, hydrate, solvate or
pro-drug thereof.

12. The method of claim 11 wherein the mammal is a human.

13. The method according to claim 9 wherein said cancer is
selected from brain (gliomas), glioblastomas, Bannayan-Zonana syndrome,
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4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol and/or a
phar maceutically acceptable salt, hydrate, solvate or
WQ@e@7d58s60 t hereof . 42. A nethod of treating orPCT/US2006/043513
| essening the severity of a disease or condition
Con&dregit &bl LiosmtitdiDatloadideadd, bradst, ©olon, Reathanmbhedknkidesyd

d
ok B L pdtpan
, 2, 5ho|xad| Ia]zol 3- yI) l-ethyl -7-({[ (2R) - 6-net hyl -
mor phol |
T ety ¥a. ek ﬁ*%“ﬁyaccaﬁﬁg%%@ﬁnﬁ%ﬁﬁﬁé@?ﬂw ¥l
sel@@i@féﬁp@mrelns(allqmaq)y@llﬂata@O"s?@L 59@@%&%9%%? rore
Co&vﬂ@ﬁ Sl@éas%quglNgEe Blusibk Nfeeadd, %?edé@ ejofin) Beadhndk nédkakikiney,

ammy Lebeér, Jack Saf onov <120> [ NHI OF
LunaydehRIgToRe, 2308 B g, BIGRRS, SARR SaT YRS

20?6 11-10 <150> 60/ 735955 <151> 2005-11-10 <150>

0/ 772289,.<15

2006- 09- 3% é’é%%gggf% @a?ﬂ‘i@@ f%‘ﬁ&é\'?géﬁarﬁ%éra%ﬁag%
acobpableddat; hydrafe] solvate or pisrugrireregt Fnthamparyfagtyle of a
meaicdHiRAERr 1é€ firtreating or lessening the severity of a disease or condition
selected from cancer and arthritis.

16. The method of inhibiting Akt activity in a mammal in need
thereof, which comprises administering to such mammal a therapeutically effective
amount of a compound of claim 1 and/or a pharmaceutically acceptable salt,
hydrate, solvate or pro-drug thereof.

17. The method of claim 16 wherein the mammal is a human.

18. A method of treating cancer in a mammal in need thereof,
which comprises: co-administering to such mammal a therapeutically effective
amount of

a) a compound of claim 1 and/or a pharmaceutically acceptable
salt, hydrate, solvate or pro-drug thereof; and

b) at least one anti-neoplastic agent.

19. The method claim 18, wherein the at least one anti-
neoplastic agent is selected from the group consisting essentially of anti-
microtubule agents, platinum coordination complexes, alkylating agents, antibiotic
agents, topoisomerase Il inhibitors, antimetabolites, topoisomerase | inhibitors,
hormones and hormonal analogues, signal transduction pathway inhibitors; non-
receptor tyrosine kinase angiogenesis inhibitors; immunotherapeutic agents;
proapoptotic agents; and cell cycle signaling inhibitors.
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<223> Biotinylated Synthetic peptide <400> 1 Ala Arg

Lys Arg Gu Arg Ala Tyr Ser Phe Gy Hs Hs Ala 15 10
WO 20m5856211> 26 <212> DNA <213> Artificial Seuesmes/043513

<220> <223> Prinmer <400> 2 tatataggat ccatgagcga

gg;ggc ZQgggcl)&hegnzé;Ré%af_ @&nﬁ@iigige%tmfﬁe‘agﬁbhé aniti al
uence > <223> Priner < > aaatttctc .
negRlaRCASERE S B ARG UYL dgRt ie's'éffﬁi%d'iez&% d vinca
alkabld®> Artificial Sequence <220> <223> AKTlI Mutagenic

Primer <400> 4 acctggcggc cacgctactt cctcc 25 <210> 5
<211> 23

21. The method of claim 18, wherein the at least one anti-
neoplastic agent is a diterpenoid.

22. The method of claim 18, wherein the at least one anti-
neoplastic agent is a vinca alkaloid.

23. The method of claim 18, wherein the at least one anti-
neoplastic agent is a platinum coordination complex.

24. The method of claim 18, wherein the at least one anti-
neoplastic agent is paclitaxel, carboplatin, or vinorelbine.

25 The method of claim 18, wherein the at least one anti-
neoplastic agent is paclitaxel.

26. The method of claim 18, wherein the at least one anti-
neoplastic agent is carboplatin.

27. The method of claim 18, wherein the at least one anti-
neoplastic agent is vinorelbine.

28. The method of claim 18, wherein the at least one anti-
neoplatic agent is a signal transduction pathway inhibitor.

29. The method of claim 28, wherein the signal transduction
pathway inhibitor is an inhibitor of a growth factor receptor kinase selected from the
group consisting of VEGFR2, TIE2, PDGFR, BTK, IGFR-1, TrkA, TrkB, TrkC, and
c-fms.

30. The method of claim 28, wherein the signal transduction

pathway inhibitor is an inhibitor of a serine/threonine kinase selected from the
group consisting of rafk, akt, and PKC-zeta.
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<212> DNA <213> Artificial Sequence <220> <223>
Sel ection Prinmer <400> 5 ctcgagcatg caact agagg gcc 23
WO 2007/058850 PCT/US2006/043513

31.  The method of claim 28, wherein the signal transduction
pathway inhibitor is an inhibitor of a serine/threonine kinase selected from the src
family of kinases.

32.  The method of claim 31, wherein the signal transduction
pathway inhibitor is an inhibitor of c-src.

33.  The method of claim 28, wherein the signal transduction
pathway inhibitor is an inhibitor of Ras oncogene selected from inhibitors of farnesyl
transferase and geranylgeranyl transferase.

34.  The method of claim 28, wherein the signal transduction
pathway inhibitor is an inhibitor of a serine/threonine kinase selected from the
group consisting of PI3K.

35. The method of claim 18, wherein the at least one anti-
neoplastic agent is a cell cycle signaling inhibitor.

36. The method of claim 35, wherein the cell cycle signaling
inhibitor is selected from inhibitors of the group CDK2, CDK4, and CDK®.

37. A pharmaceutical combination as claimed in claim 18 for use
in therapy.

38.  The use of a pharmaceutical combination as claimed in claim
18 for the preparation of a medicament useful in the treatment of cancer.

- 390. A method of treating or lessening the severity of a disease or
condition selected from cancer and arthritis in a mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of 4-

(2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-{[(3S)-3-piperidinylmethylloxy}-1H-
| imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol and/or a pharmaceutically
acceptable salt, hydrate, solvate or pro-drug thereof.

40. A method of treating or lessening the severity of a disease or
condition selected from cancer and arthritis in a mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of 4-
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' (2-(4-amino-1,2,5-oxadiazol-3-yi)-1 -ethyl-7-{[(2S)-2-thiomorpholinylmethyl]oxy}-1H-
imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol and/or a pharmaceutically
acceptable salt, hydrate, solvate or pro-drug thereof.

41. A method of treating or lessening the severity of a disease or
condition selected from cancer and arthritis in @ mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of 4~
(2-(4-amino-1,2,5-oxadiazol-3-yl)-1 ~ethyl-7-{[(2S)-2-morpholinylmethyl]oxy}-1H-
imidazo[4,5-c]pyridin-4-yl)-2-methyl-3-butyn-2-ol and/or a pharmaceutically
acceptable salt, hydrate, solvate or pro-drug thereof.

42. A method of treating or lessening the severity of a disease or
condition selected from cancer and arthritis in a mammal in need thereof, which
comprises administering to such mammal a therapeutically effective amount of 4-
[2-(4-amino-1,2,5-oxadiazol-3-yl)-1-ethyl-7-({[(2R)-6-methyl-2-
morpholinyljmethyl}oxy)-1H-imidazo[4,5-c]pyridin-4-yl]-2-methyl-3-butyn-2-ol and/or
a pharmaceutically acceptable salt, hydrate, solvate-or pro-drug thereof.
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