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WO 2008/ 070041PCT/ US2007/ 024772 TI TLE OF THE
| N\VENTI ON | NHI Bl TORS OF AKT ACTI VI TY BACKGROUND OF

NTI ON 5The present invention rel ate 2007/024772
wozh@é’#%ﬁt ed napht hyri chne conpounds whi ch a?(ﬁ"%s i :

inhibitors of the activity of one or nore of the
isoforns of the serine/threonine kinase, Alit (also
TITLE QHAKHE BYVENXBOMer ei nafter referred to as "Alit"). The

INHIBIPORSSHE AKNMTVEOT Y2l so rel ates to pharnmaceuti cal
conposi tions conprising such conmpounds and net hods of-

usi ng the instant conpounds in the treatnent of
BACKGBDUBM)OEQMMrogramTed cell death) plays

SZ? ﬁg’glg rPé%segé 1§}Sreﬂt1§}1 I%e Dy gé%tg'gt\ég | %ﬁflgﬁmggl% rc]:(cj)m]:w:nmc‘ls which are
mlubltocsecgéhreacamt)aef QnSLOT OINEE Oﬂuhs mﬁems of thedeninedtbrsatiae kinase, Akt (also
known ﬂ‘dlgﬁ?'qf:l et o&%}?eﬂrto aSeARNY. mrﬂ;%sgﬁtsiﬂe?ﬂoﬁ 9155 pe@ates to

n or varil ous
pharmaggatieal GprypRAitions cAMPriging suqh\xcewewds g msthods eﬁp uﬂngdhe ipstant

compoxﬁﬁfﬁllthé @éhtnﬁténtraﬂfeﬂ{o@md cell dgat1 2 Exrér essi on of

antli 0 enes S C or

i e prst R Al D RleTs Sk DTS SHRPPBiGs

developaiehmﬂdlpaﬂ@eﬂehe of Virgius dizagbes, au¢ir &ssiepanerative neuronal diseases,

cardmv&%ﬂalatﬂge% lc%?chg Z%??Worﬁ%a%ﬁ t<? fhe E@e%tiﬁl:zﬁn%Q%‘ftvgrious pro- and
tl-apopgmc ggmrmm thatzggjnyvolved en thy segulation omxepmxgmf ipragammed cell

death. Eﬁréssiéﬁ%mlﬁ %@ﬁﬁic?eﬁé& S)ch @38 BePSR Bk kgllﬁiﬁ@s apoptotic cell death

e SO e Sk 5251 R B s, s D

Bad, leaﬁﬁttoqj’rogamﬂ&ﬂlc&liBﬁé’atﬂGﬂdhnﬁs]ﬁQQB)S’):zen&Oﬁlel.’:ZZ 1326 (1998)) The

s R ERR R A L i
caspasc-geeaspase tdskasetd and, Camﬁe-@@tCL(TBDmbWetllS%w&@BSI 1312-1316

(1998)).(1997) ; Franke et al, Cell, 88:435-437 (1997);

Kauf f i nann- Zeh et al . Nature 385:; 544-548 (1997)
He mmvi ThgPhagnhatiddinositel 35081 kinese (RHEHAKt pethwey appeats important for
regulatisiedINQBival/edl] S&ith GORik(ct 90 o). CEMIBYGI VIR 159801606 §1999) Franke et

a, et o o7 kg Kandapendphiel i R 18R 97 Hremmings

Science, 296 &2B-630 (197D Udek epalo Soierce; 87:6614665 (1897)hnSlevival factors, such

as platel%ﬂ[érﬁgc? %l%%l?fatcio g@oéﬁé nBAM ‘gg(ﬂ%sg%@o \E}%t 'e lg%%%rowth -
factor-1{K#d), promatecslh %mzf%l.l@ﬁerofans%@aﬁwmﬂw ndeEng the activity of PBK
(Kulik e 2L #995) HemnithesI3Ioa). eAtRatbd PIEI3 1ehdSio-thSprodudtioaldbfi N

prosphatPeghalfF 4@ er RS PRARRS Aol i i By’ ond

promotep thecict gationwf tbersdrogithreeiihe kinasei Akt Whisk kentains apleCetrin

homolo%»lgix?) V&f];ila%%éh &'d@efmﬁgfl %@P?ﬁ Hé%ﬁx@%g%%gﬁe 377:534
PWOBH, Gy

(1997); wsQpinaCell Biol. =267 (1999), Sloasi st 5 EMBO J. 15: 6541-
6551 (149690 @p)emfgﬂﬂﬁblfdré? of Flebirfdammgf n@hﬁnﬁ Akt H@BHH abYlish

h
survival iR Y iV Bt Hp i R Pt GRS, ) PverTdeviopsy
discloseth &t béntopy AR L Y 294062 loo sedmiahein) bintkeditheoacti vatfonfif 2¥t by
upsﬁe&%%&%oﬂ?ﬁaﬁlo\w r&%ﬁﬁéﬁoﬂ)of @%n%'ﬁhg% lgﬂgtl\?ecltl'.’: 198 le(ants

It by upstream KI nases rodu
promoteg felf ﬁﬁ%wlﬂ@flﬁr\ﬁémﬂ@eﬁ injghiph oxlls prormadly wét:rgmagom@c cell death

(Kulik epPAI0NII7ePubdd dt aBUOYF)Val under conditions in which

gle" ”Or”a' o @egﬁ&@g‘@gﬁ%fmn —mes%gl?éflﬁfeé@u fed €t
serine/ﬂmmmotgm Kilpsesbave batst ldnmtified@hd smodh dkhid $EHog &ikt2/PKBp, and

‘regul ated serine/threonine protein kinases have been

identified and terned Al ai/ PKBoc, Akt2/PKB ft, and

WO 20081070041PCT1U82007¥024772 Akt3/PKBy

(hereinafter referred to as "Alctl", "Al ct2" and

"Akt3"), respectively. The isoforms are honol ogous,

particularly in regions encoding the catal ytic
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10Phosphoryl ati on of Aktl occurs on two regul atory
sites, Thrnms in the catalytic domain activation |oop
er473near the carboxy termnus (11 BCT/ﬁlsﬁﬁﬁ/bzun
qu{m"’%"E\/BOJ 15: 6541- 6551 (1996) and R Merer et at
Bi ol . Chem 272:30491-30497 (1997)). Equi val ent
' regul atory phosphoryl ation sites occur in Alct2 and

Akt3/PHRy (hercitaficyysfarreddeoras Add’s “AliA” aind pAbSPhtaspectively. Ahe isoforms
are horrﬂolgf)ﬁke p%‘:hlﬁﬂ' Wﬁgﬂoﬁ?&c@ﬂﬁl@ tag’}%rﬂoﬁ‘laﬁﬂe e actlvated by

phosphornositide endent proteln

phosphwha%e‘@nﬁsmpng pmwm@%wwﬂw RBK ghpsphosylates membrane

' inositol PHEspROISSAS EEndrathRIREBIcoRPmKdsBREes phid ﬁ&fyl-lﬁ@itum ,4Crisphos-

phate ey R el DD SR, SRS RO aPh s S P

domain o€ gidt. al‘}mroprmmtmodn‘l oMkt actieationtfiteposey loeitmentrafitiremnziras fo the

membraﬂgi)% ge@{%sélﬂogﬁ%{np gg“ 10 omﬁ&% {Xﬁﬁggﬁo%ﬁw nbf%l:}‘egﬂlatory sites -

of Akt bydh wpstream &inasescocpurs (Bidn Herpraings, Ssience 275:628- 630 (1997); B.A.

Hemmn"i’gét 9&&}9,@ RIGK YA ]. BOKARAE S SRl 21-873- €7l49d1§98 »

igooy '
unor s sﬁl hat Alct2 is overex '

s. gn ho s&?'ﬁvl féls 08%% PTHvOTgEY ejowaﬁf@g&%?? latdle catalytic
domain BethatiomNilop 2A¢ anl Seﬁ@lnear%&a@bo;@%ﬁﬁﬁ%—ﬂﬁi&?&(e&ﬂ%w) EMBD J.

15:654 0835 (PRl Inf R of o o789 Hoas 567 My, Baivalent

- regulatoty ph@phvarglafiousitbs oocusén Ak@rasd prkad sEat upsireane kioaseawdich

sho iRt A€ 0gtnf o 6 B et oS g BpRlposccs
dependqnipqtein kigasst kPR dFPK PHOS}P%IQ@WD& g, bu also p70 ribosomal
S6 mna@mﬁs&@b}m irﬂ@ﬁ@‘éoﬁlh&di’reglﬂit@@ maéeqsgk) and protem kinase C.

The upsi  ese piasieay it e roE o Sien{oat pfa the fbc ferminus has ot

been iddntified yet, it aevent reporetimply a B for ﬁﬁ: iReg39lifkedd@)ase GUK-Bf a

serme/ﬂg’lé %{%@EEE@%%SQW&%| ne rrut ations of PTEN are

r es pohdlysiseotfAdet lene Bwsadlat AkEhis syeresmgesed ina
signific&hit HEABE dflel @l ch %H&EP@%”NM CRad SR .84 89:9267-
PT

9271149 Rand bimearagc aﬂafefﬁmg(ﬁ i f 4t Brocol R Jeeen i £ 83636

3641 (159N Sirhibtalye Ay edfolnd ol ke cvkreaptessed irebredst aid groktaketcancer cell

Imesm%ﬂt?gg’g:{l%gﬁl %g%%%ﬁalgégﬁzg%agﬁg ?Sgggggr Research

57: 47@@mrneeswp%s<)r)PTEN a protein and ¥ipid phiogpbsetasathat speeifically
removeéjtﬁgg Re bMBHITs(34, 51133 G4 £ P@Eegl\ﬂﬁﬁbr Bt tRY PI3K/Akt pathway

NI A T e O

Natl. AcadtScvd.5.an 96u689% 620441 999)): Gerintinambiativech BT EN e béspomsible for

human % gﬂ&&‘ﬁg{ﬂcﬁ ia% ebRast! nl.t,‘ (Itlr%@ & %&gﬁ?&dq%{;&%”& 57 (1997)).
PTEN i$ delétectin afargstpetogntags eﬁitunmttm]ng@tané Rimarigekd &nggt without functional

PTEN shé@ ébéﬂﬁéd Rutis a3k aQivatel 9kt BH & aBigta, CUMRE DM Cancer Research

57: 3660&!?%?2&%%9 ﬁg‘)“g%uét 21: Eteﬂgetééiaegq%égwgﬁr‘%gﬁ{ﬁg ?b‘%”?)y rosi ne

Ki nasBsese Gbsetdaﬁbmﬂemonmataaﬁt the PBRIARCpalesy piaatimplitant roles

r s that are
for regu Faﬁa%ggh ent @X@ﬁ%&g&%ﬁi Alternatively, Akt
act i \/Inhlimtmmf ekt ethiation el dsjivity eanidieraghieyrsl byonhibiting PEIK with

mh;buofs@ﬁcwmw’m@nﬁ Lk SBrtmkidin. H@wép@rcmkqnmﬁ%nh@ﬂ.@ bb@hial to
dISC|O ed. Agal n,

n
mdlscn%'a ely ?fgegmt 3755 2] ARPBARY S9PBIS E»m 5949 Eer%%‘i?%wﬂ-comnmg
signalin ok eles Wan ae deperdent andXithhe{3eht)-Riy SIRiD}éli thesTreHarafly of tyrosine
atypi cal PKC isoforms, SGK, and 56 kinases (WIIlians
et al. CumBiol. 10:439-448 (2000). The
conmpounds of the instant“invention have unexpected
advant ageous properties over the cycl opropyl
substituted napht hyridi ne conpounds specifically
descri bed in WD 102006/ 135627. It is an
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SUMVARY The discl osure provides for substituted

napht hyri di ne conpounds that inhibit Al ct 20

activity. In particular, the conmpounds discl osed

selectively inhibit one or two of the Akt i sofornmns.

The di scl osure al so provides for conpositions

conprising such inhibitory conpounds and net hods of
kinasdsn Aiuitheriorege, Akhasdreen disclpsdoythatciiteas be nithgtaddey growfougitls that are
mdq%ﬂ%ﬁﬁéFﬁ pent in need of treatment of cancer. 25In a

st aspect, there is provided_a conpound accordi ng

to For Alfematively, Alirstigithean 19 inpeskby blocking fhasatiniy of the
upsﬁe%ll\l@asBNDKlN b c\ﬁd BDRY Qﬁlﬁb&ﬁr}i haveGbe%ﬂ dﬁs%ld‘led Again, inhibition of

P GG resttin ﬁa‘? e BLAER RIS Brotbipaiss ProSaadiFirSRigpgnd on PDE1,

such abrag@laeBKmdsc&BﬁﬁgtSGK had &6l kingee oW dkdnaetcdnPouniol. 10:439-448
(2000f ichis: 101- {413-0

‘met hyl- 1H i m dazol - 4-y1)-9-phenyl [ 1, 2,4]triazol o
[ 3, 4- AThe eempgindh pf theiinst@it igvchiioe harel ungwpastad aslvamtizgrous propertics

over tR cyR1IMR BRI S dphiRFARR BRIpBuS® spedifl€fI§Uescribed in WO
2006/135627.

It is an object of the instant invention to provide novel compounds that are
inhibitors of Akt.
' It is also an object of the present invention to provide pharmaceutical
compositions that comprise the novel compounds that are inhibitors of Akt.

It is also an object of the present invention to provide a method for treating cancer

that comprises administering such inhibitors of Akt activity.

SUMMARY

The disclosure provides for substituted naphthyridine compounds that inhibit Akt
activity. In particular, the compounds disclosed selectively inhibit one or two of the Akt
isoforms. The disclosure also provides for compositions comprising such inhibitory compounds
and methods of inhibiting Akt activity by administering the compound to a patient in need of

treatment of cancer.

In a first aspect, there is provided a compound according to Formula E:

| NH,
_F _E
G’I X
i
H. =
17 L M
\ !
J—K E

wherein;
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In a third aspect, there is provided a conpound which
is: 15tert-butyl
{114- (9-phenyl [ 1, 2, 4] triazol o[ 3,4-f] -1, 6-naphthyridin
- 8-yfi phenyl ] cycl obutyl| carbamate or a
pharmaceutical Iy acceptable salt thereof 20In a
fourth aspect, there is provided a conpound which is:
194- (9- phenyl- 3-pyrim din-2-y1[ 1, 2, 4]tr|azolo[3 44] -1
, 6- napht hyri di n- 8-yl N cl obut an
pharnaceutlcally accegpt abl e Ealt her eof
aspect, there ig,provid
[ 4- (1 - 9- phenyl '?  AJfriazol 9 3, @K
-1, 6- napht hyri di n- 3y£R10-one; 39 or gN—N
pharnaceutlcally acceptabl e salt t her eof .
In a sixth aspect, there is provided a conpound whi ch

'1§ng Yis cyclobut i

o T T

Mﬂatmbmtﬁallyycmmbmﬁbltmreﬁlt thereof. In a
seventh aspect, there is provided a conpound which

| S:
144- ( 3- cyclopseqynd-agpqsh dhsre [siproyided 4 cempew]daviaigh is | 6-

"napht hyri di n- 8-yl ) phenyl ] 10cyclobutanan1ne or a

harnaceutlcally accept abl e ala

-G g b Eeda7o L haPed-p BB GV Gtislol3.41-1,6-naphthyridin-s-
RIMPREBERNEIoB@thn SRMBOS 4 PR E@IFIEdlS ddgepldbl@salt thereof.

phar maceutical carrier, and dispersed therein, a
therapeutically effective amount of a conpound of the

first aspedh athird aspect, therd in peovidadtacoagpeod whidhase i s

provi ded the use of the conmpound according to the

first aspect for the preparation of a nmedi cament

derebutyl { h[4-6Rphensdtl Petliriazplops. ésf]?ﬂq16r@ﬁh@ﬁ’rléﬁln%ﬁl')PhlqiilYHCYCbbqu}
ekl N need of such treatment. 20 DETAILED

DESCRI PTI ON OF THE | NVENTI ON The

conmpounds of the instant invention are useful in the

iof RipBhdni#eButblly Aeceptibiedatith@tofl he serine/ threoni ne

| dnase Alit. In an enbodi nent the inhibitors of the

instant invention are illustrated by the 25 Fornul a

C In a fourth aspect, there is provided a compound which is:

1-[4-(9-phenyl-3-pyrimidin-2-y1[1,2 4 Jtriazolo[3,4-f]-1,6-naphthyridin-8-yl)phenyl]

' cyclobutanamine;

or a pharmaceutically acceptable salt thereof.
In a fifth aspect, there is provided a compound which is:
8-[4-(1-Aminocyclobutyl)phenyl]-9-phenyl[1,2,4]triazolo[ 3,4-f]-1,6-naphthyridin-3(2 H)-one;

or a pharmaceutically acceptable salt thereof.

- 3q -
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wherein: aisOorl;bisOorl;ms0,1 or2;pis 0,1 or2;
the dashed |ine represents an optional doubl e bond;
R2 is independently selected from (Cl-C6)alkVYl,
(Cl- Co) al koxy, CO2H, halo, OH and NH2; 5Ring Y is
(C4-C7)cycl oal | cyl; Rl is selected from
H, oxo, (C=0)aOb(Cl-C10)alkyl, (C=0)alOb-aryl,

(C=0) aOb(C2 ClO) al kenyl , (C=0)a0Ob(C2-C10)al kYrl Y1,

CO2H, hgl 0 Q@(tﬁéfe; biaged b vehpalhich is:
(C=0) aNR7R8 Cﬂo 5g%3 @) cycloalkyl S(O)TaNR7R8

PRISLEACHCR BRI AN e I—

and heterocyclyl is optionally substituted with one
nor bstituents. sel ected from RG; R6

H?“?“"t"éi‘i‘f)ag E%Sﬁt%ﬁm%% C=0) aObar Y1, C2-Cl O

al kenyl, C2-Cio al kynyl, (C=0)aOb heterocyclyl, CO2H,

hal o, CN OH, bCf-Co6 erfluoroalkyl Oa(C;O)bNR7128
oxo, CHoa sererth asperts ﬁ@re 1§@mm¢m@m@md which is:

0)m (C1l-Cl10) al k 3%5 y¢l.o ﬁ%
1 écaclaprrepﬁ—s*-abwlﬁéﬁﬂwlo[% %{? Fylhng
cycloyedr@alieyl optionally substltuted mﬁth one or 15 nore
substituents sel ected from R6a; R6a is

sel ected ‘from (C=0)aOb(C1l-C10)al kyl,

or 2 Pbdriacaicaliy dccematde 84t/iherepCOC6) al kyl ene- S(0) mRa, SH,

, oxo, OH hal o,- CN, (C2-C10)al kenyl, (C2-Clo)alkynyl,
(C3- Iec {hg% ??)o@lld%ﬁlaeﬂﬁgnﬁ’a{cﬂmcal composition comprising

(CO C6)a| }ene etero
a pha{l@pe@gaé pmyue:@ ad d{sparsyd he@@)apgerapeutlcally effective amount of a

comps)% 6(%2&1@' % S5t CQZEa ( g) H, and
a ne-= sai n
cycl oa)lR9IMt Asaect Ahde ﬁélI%Y@‘E{%’F yie ?ﬁtﬁg%?mg Ol)émg to the

 first aSptes fortthis geparitibn ofa nedichnes vsefdobini thel&&ttmeﬁehrqﬁé\eﬁtlon of cancer

g i EilIgey Teorr, B S

R7 and R8 are |ndependently sel ected from H,

DETAI?E?)BE?»@%Pﬁbl\%ﬁT - INGERONIBRP( C3- C8) cycl oal kyl

Op-aryi Opb- heterocycl yl,
( C2- mdjnalcn@ﬁwndf»(@)zhe mslenigngniippgre ussfyl insthe Aphibisigy of the
activ1(y%%@§¥%8/ﬂn§&!uﬁe alrlayd Akeycl oal kyl, aryl,

Ol iea e P Y ey SR BOGE pec y o

Formila @M R6a, or R7 and R8 can be taken together with the
nitrogen to which they are attached ypyforma

'-L

nmonocyclic or bicyclic heterocycle w 3-7 menbers
in each ring and optionally conia A n addition
to the nitrogen, one or two add N er oat.ons.
sel ected fromN, 0 and ylcic or 30

or nore substityent Nsel&cte . ; Rais
(G - c6)al kyl , R%%gfe RS
heterocycl yl; and \—N P

wherein:

-3b-
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Rb is i ndependently H (CIl-C6)al kyI aryl ,
- heterocyclyl, (C3-C6)cycl oal kyl,

(C=0) aOb( C1- _06) al kyl, or §( O)rrRa or

a pharmaceutically acceptable salt, a tautonmer or a

st ereoi somer thereof. 35In another enbodi ment of this

||n?/ent| on, the.i.nhibitors of Al a aCtivity are

i ustratedb or mu g ll-11\ j-K

i S RL Ns&%lﬁ%éfﬁﬂ-r =k hrllez RS, é cyc’l obut yl ; 1JOR1

is H fydadhedVine mmsemsuamopaml douldeibordst hyl  or
cycl O%lehdeﬂéhd&lt@%reeﬁ@%&ﬂ ¢el 1) akglel pbkmlisalyt CO2H, halo,

t her A conpound of the instant

- OH ariddN®&nit i on i s:

;Zgﬁg?&%mt m:lcﬂ.)blyctlﬂaudﬁ;ol 4-y1) - 9- phenyl [1 2,4]tri

yl i ph yI191 %{FE’F’%&?H‘%%# %WQPS%}]F&P alc}g : (( 3011
(C=0RoptEr @Qﬁlﬁenﬂa(ﬂ?ﬂyohﬁbé@léhmﬂﬂgw b GOt deto, )&I
coref RIS hATRIRE oL dm(/))f%gﬁ clbﬂk&l- E(@NANR7R8 SH,
S(O)n86<3140;m®)aﬂqu arsg(@&)aﬂpfheteé%% ,185;(1 eny alkyny cycloalkyl,
and heterocyclyl is optionally substituted with one or more substituents selected from R9;

 R6is: (C=0)20pC1-C10 alkyl, (C=0)aObaryl, C2-C10 alkenyl, C2-C10 alkynyl,

(C=0)a0p heterocyclyl CO2H, halo, CN, OH, OpC1-Cé perfluoroalkyt, Oa(C=0)bNR7RS, oxo,

. CHO, (N=0)RTRS, S(O)uNR7R8, SH, S(0)m-(C1-C10)alkyl or (C=0)aObC3-Cs cycloalkyl,

said alkyl, aryl, alkenyl, allkynyl, heterocyclyl, and cycloalkyl optionally substituted with one or |

more substituents selected from R6a;
Rb6a is selected from: (C*O)aOb(Cl -C10)alkyl, Oa(Cl -C3)perfluoroalkyl, (Co-

Cg)alkylene-S(O)mRa, SH, oxo, OH, halo, CN, (Co-C1alkenyl, (C2-C1)alkynyl, (C3-
Cg)eycloalkyl, (Co-Ce)alkylene-aryl, (Co- -Cg)alkylene-heterocyelyl, (Co- Cﬁ)a]kylene—N(Rb)z,
C(O)RE, (Cp-Ce)alkylene-CO2R?, C(O)H, and (Co- Cﬁ)alkylene—COQH said alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, and heterocyclyl is opﬁonaily substituted with up to three substituents
selected from Rb, OH, (C1-Cg)alkoxy, halogen, CO2H, CN, Oa(C= O)w(C1- C6)alky1 oxo, and

NRb)2; |

R7 and R8 are independently selected from: H, (C=0)20b(C1-C10)alkyl,
(C=0)a0b(C3-Cg)cycloalkyl, (C=0)a0p-aryl, (C=0)aOb-heterocyclyl, (C2-Ci0)atkenyl, (C2-
C1oalkynyl, SH, SO2R4, and (C=O)aNRb2; said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and
alkynyl is optionally substituted with one or more substituents selected from R62, or R7 and R8
can be taken together with the nitrogen to which they are attached to form a monocyclic or
bicyclic heterocycle with 3-7 members in each ring and optionally containing, in addition to the
nitrogen, one or two additional heteroatoms selected from N, O and S, said monocylcic or

‘bicyelic heterocycle optionally substituted with one or more substituents selected from R6a;

Rais (C1-Cg)alkyl, (C3-Ce)cycloalkyl, aryl, or heterocyclyl; and

RD is independently: H, (Cl-C6)aikyl, aryl, heterocyclyl, (C3-Ceg)cycloalkyl,
(C=0)a0b(C1-Ce)alkyl, or SO)mR;

or a pharmaceutically acceptable salt, a tautomer or a stereoisomer thereof.

In another embodiment of this invenﬁon, the inhibitors of Akt activity are

illustrated by the Formula E:



or a pharmaceutically acceptable salt thereof. 20A
conmpound of the instant invention is:
144- (9- phenyl-3-pyrimdin-2-yl[ 1, 2, 4]tr|azolo[3 411 -1
wo Besiaptthyr i di n- 8- 34) phenyl ] cycl obut anani n@GUIS2y024772
or a pharmaceutically acceptable salt thereof. WO
2008/ 070041PCT/ US2007/ 024772 : A compound of
the instant invention is: '
844- ( 1- Am nocycl obutyl ) pheny1] - 9-
o[ 3, 4A- 1, 6- napht hyri di n-3(211
pharmaceutical |y acceptable

nyl [ 1,2, 41tri azol
1-16); or a
theh“ézof A

i s:

144- ( 3- nethyl 9- pGény
thyridin-8-yl)phefyl ] yglobutanan1ne (1 17) or a
5l e t hereof. A conpound

pharnaceutically/ cEpt g

of the instant iégggtrgn i S:
10114- ( 3-cycl opr dpyl- 9-phenyl™%7 2, 41tri azol o[ 3, 41] - 1,
6- napht hyri di n- 8-yl ) phenyl] cycl obut anarni ne (1-23);
or a g@ﬂpceutlcally acceptable salt thereof. The
conmpounds of the present invention may have

asymmetric centers, chiral axes, and chiral planes
(as described in: E.L. ElLiel and S.H WIen,

St er eochem sny of Carb@aF nds, John Wley &
Sons, New York, 1994, page

11%9-1190), and occur as
racemates, racemnic n1;Hu s i ndi vi dual
diastereoners, with al L

ossl'bl esi somers and m xt ures
t hereof, including opyrd@l isoners, all such
st ereoi sonmers being included in t he pr esent

i nventi on. In addition, the conmpounds
di scl osed herein may ‘exi st as tautonmers and both
18 tautoneric forns are intended to be enconpassed by

the scope of the invention, even though only 20 one
tautoneric structure is depicted. For exanple:
Tetrazol es exi st aym xture of 1HL2H Nautoners. The -
~tautoneric for Tetrazol
within the sco stant i
Thi s i nvenrl tende -
pro-drugs of N\he conmpoundser25 dh A
prodrug of an)"l P t he conpounds an be nmade u3|ng
wel I known phar nacol ogi cal technlques
Ring Y is cyclobutyl; '

R1 is H, pyrimidyl, methylimidazole, OH, methyl or cyclopropyl
~ or a pharmaceutically acceptable salt thereof.

A compound of the instant invention is:
1-{4-[3-(1-methyl-1H-imidazol- 4-y])-9-phenyl[1,2,4]triazolo]3,4-f]-1 6-naphthynd1n—8-
yl]phenyl}cyclobutanamine dihydrochloride (1-9);
or a pharmaceutically acceptable salt thereof.

A compound of the instant invention is:
tert-butyl {1-[4-(9-phenyl[1,2,4]triazolo[3,4-f]-1,6-naphthyridin-8- yl)phenyl]cyclobutyl}

* carbamate (1-15);

or a pharmaceutically acceptable salt thereof.

A compound of the instant 1nventmn is:
1- [4—(9~phenyi—3—pynm1d1n- -yi[1,2 4]tnazolo[3 4- f] -1 6-naphthyr1d1n -8-yD)phenyl}
cyclobutanamine (1- 10), '
or a pharmaceutically acceptable salt thereof.

_5-
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WO 2008/ 070041PCT/ 17S2007/ 024772 When any

variable (e.g. R2, etc.) occurs nore than one tine in

any constituent, its definition on each occurrence is
wao noependent at every ot her occurrence. Al soPCT/US2007/024772

conbi nati ons of substituents and variables are

perm ssi bI e onI y if such conbinations result in

st abI ;ﬁh ins{éﬁtsl 9:@9@# nto the ring systens
t's n

from represe at the indicated, baond
8-[4- (1neamnbacﬁbmyaphmwilt%plmwi[bfl Ajtrazclel Bt Grraphdyriding (24)-one
(- 16)atorrvs If-the ring systemis bicyclic, it is intended
‘that the bond be attached to any of the suitable
or a pharmapruitioallyaiceapiable salighereok he bicyclic noiety.
ot 'SA%%B&IMhéﬁﬁianﬁﬂﬁeﬁbnﬁ@fe silicon (Si) atoms

LR b e g ST R bR 5t nine

(1-17);0f ordinary skill in the art to provide conpounds

t hat che e and that can be readily
OYaPh%%?%@%ﬁﬁ%’W n‘&%?%é# %&ques known in the art from
r eadi A)pompam;ldattﬂtbemsmtlﬂm@mﬁm%rl als. Carbon and
1.8 4ieidiore QY1 &P kapheHiis-g-afshend] t o
I- [4'(33%1?&8@1%@&%1[bon?i di s‘i’{gncj’e‘J andpt ﬁlghst erlﬁ?ﬂh ol
cyclobuignegmifsdh2dh when conparing anal ogous G el ement and

ora pha?}na@eluﬁ%ﬁtac@[me saltiBaeoftli f f erences lead to subtle
th d h f
ool PR BB Sl HarE AR AL AN chire
axes, ammkdhlrhl pllmet; ke desdribad in:E. Lkl sndaihH Wilen, &erzecf@mﬂsm garbon
Compoiaﬁj Eng w 1?&?{ pn% ?ﬁq’ ‘&'Qrkrs @4' g?g% 1 1. op)TBhd Scchh W@e‘inates

tar et activit

| racenuqmumags, mmqbérdulab@asta“ﬁ@m% with al IESPSQ@L@ somerpandapies

thereof GhABRREBH ] is&ﬁeﬁszﬁlpﬁfchgfeﬂeb%%nkﬂs%mgmﬂ&ldm tHe phesesttinvention.
iit D %SIS ag')t%e %ompounds sc]pgél éf’ gtgagﬂaf’%%gggaﬁd both

. tautom&%ti&ﬁmhi A€ itshdad tb Sadbinpussedby tﬂ)&t¢o@e oftheiinvehton, even though only

u of the.i ant entlon can be sel ected by
‘metau@ﬁ? BFEY)&?thSa cg?glsfforeﬁar ]ﬂe art to provide conpounds
that 20 re chem caIIyNst,fabI e apd hhq} can be ad; .y
synt e ggec ni uq kno ip the—arts a 31
, re NG
"ble startln terlal a substituelNtnis
|t SelT substitutgd with nmorerthan one groupriit is
underst ood that these rrultl pI e groups nmay be on the

sane op- or on L ‘:fso | ong £
st akﬁ'e stt[u%eﬂee rrg TheI hrgs "optionall j[
o u, Stittent s“o“ssgg | dNpa"

ta to be eqw nent to Ihe 5 phrase " 'anally
sypstituted withiat | east o substituent” &nd in
such cases the preferred embodi rrent wi Il have from

zer o n.Q H.0i subst it ;- ang, e preferregN -7{

enbddi fent Wlﬁh;g/e LTT zerq, e'e—scrbstltu nt
Sireiei Mo-anKyTN e;de Jt'r‘omatb

ﬁr&g:whed and str t- chalaﬁ’ Nrated al i pha

hydr ocar bon gr oWds havi ng tH@ speci fied nunBer of

carbon atons. For 30 exanple, G-C 0, as in

G -Cio)al kyl" i .
Tetrazo!f:g eyzrlst as o) rﬁlxh%e of llﬁéﬂf%hﬂ)g&rg Ol“fiéant nggrﬁcgfolﬁﬁng tFl?%égg_?ol moiety
are alsoomthmn thechemt ol rtlncamg@nfmammloﬁor exanpl e, '

( G - '911? }rﬁ’leﬁt%n 18%%913&11&@% ﬁndoﬁfﬂak&%&—dﬁ%% B“i”d'he cBinpyinds

pr opy but
disclosqidiiah. A Wesghe o1 e byt i b magigid Well ppozy
pharma@flegical techniques. The term "cycl oal kyl " nmeans a
nonocyclic saturated aliphatic hydrocarbon group 35
havi ng the specified nunber of carbon atons. For
exanpl'e, "cycloallcyl" includes cycl opropyl,
met hyl - cycl opropyl, 2, 2-di nethyl -cycl obutyl,
2-et hyl - cyclopentyl cyclohexyl ~and so on. WO
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15 having from2 to 10 carbon atons. Allcynyl groups

i ncl ude ethynyl, propynyl, butynyl, 3- nethyl butynyl

and so on. The straight, branched or cyclic portion
woShodieosal | cynyl group nmay contain triple bomd3Tan7/024772

may be substituted if a substituted allcynyl group is.

i ndi cat ed. In certain-instances,
substltuents be defined with a f
Ehat e Guosnbleds sobiriasodtiss s HRR W e 37 4B COpytitient, its

definitié Ml edch ob@KRAcd 1@ uhi%rahlem/dt evdrh bthetedfciumernce o A lsepedmbi@@ions of
se

. | u
substltuérfig @p@)f%{) g%éq(péﬁgﬁsgﬁle 0&1};} A S ch%%mksqilﬁglgs’ Jeﬁﬁﬁﬁ %P%mpounds
Lines diasmyihto thsringsyetededranosubstiments yepsqsalttlt@t thenodigaed bomirmay be

| ,attache%e%ﬁg oh ﬁlg s%)lﬂ%l;lle Hgg gtfonﬂ:p Iit fle Kn%aﬁf@ﬁl is%m%@ﬁ@ it'ib Hﬁandad that

one | es O
the bong be httashed toeing néﬂle§u1tahi¢ @tg@s pn &lqr ring &ﬁmerbwchc moiety.

t etr ai@t eﬂﬁalghttﬁﬁfb lo?e ?ﬂﬁa@é hc@fg @s@ htl@hﬁ Rk be inBorpa@RA into the
wher e ar supstiruen S IC e
compounds picfhe HelsHERYEntIon D plac Ao GU Crbi S83% Phgagaffinary skl
in the att o podide h@m lﬁf&&hag alﬁl chi@mically stable and fhiatcah de neadily synthesized by
roar use er el

ol GRYR Y et T ey Arje SRR SR, AR S st aiter
in their mwa@m widars déadings toldiffmenconm boind distance anshthe sterieargangement when
compannlg gmaaio go%sf(f t';ﬂnéntt a%f{%é I%Fehﬁﬁpl%rﬁgs TR&E ﬁ&fe‘?éincfes!’ B0 {NBbtle changes ”

onsi S S. Heteroaryl
in the siag an shaphel @M’péoéfalftlhg @Wﬂﬁ vVhaeomparedde gﬁﬁ?‘P ape of

ordmar:f‘é?éll {d B 58 Yokl wleFstBld it siz6 aﬁcbafapb Wffereticéyvah ileaid ko subtle or
30qui noxal i nyl %rra ndo| b ben trlazoll¥ &, and

dramatig Plilqﬂg?ﬁylp poiePS gl e fanat OB 55 % properties, and so

on. (DiAs)iTnol ét@WOrgb.ﬁﬁﬁl&thlh@d (2096),5: Db&SzﬂBﬁj Show&@ﬂx@z”o |eyal Bloorgamc &

_Me{hc}rﬁg&ﬁ?ﬂ\{'ﬁfrﬁ%& g/irbrbg y(f)%ﬂfﬁgﬁaﬂydroqzlﬂng: |n¥|e As W th

the defs lmdmstmdcblﬁat lvehstitusotpend suhstigiion paftes aeth pompoynds of

the mstﬁllt ﬁﬁreﬁ%eéa‘ﬁtbg ggle&t@d bf‘ GhAIGE r&hﬁry'ﬂkﬁﬁh G éi’ﬂb'p\‘é\tl&é/&nﬂfounds that

rogen contal n t eroar n ca wher. e
are chermigal 1y it Seft L CODE PR AT S By Ao ReR AP E o [ grt, s wel

as those! rﬁetﬂ&ﬂ 81 P8 bilow FrofPreadint a’iﬂaﬂﬁ:lél Staitigp; efateialivs{ a substitsent is

nder st ood t hat attachment t ar o
it sufiged wiandre G Po e g 6 ERkicf: Gbl maybe on

the samSoarborhert @r diffarent carbinsy soeisng wa galils struichwareseits. nidie @h@se
optmn%ﬁ}su@stﬁ‘xfa&’ twn!h' e 0'13 ﬂloﬁ'uiol n%/ﬁit*ﬂ@rﬁ? t éﬂogﬁzﬁéltﬁﬂen to be equivalent to the - -

- qui nol i nyl
phrase “pptl@m&im |smﬁt1p;ﬁ9c1 w1t13, at leass §0¢ p}&s‘fll%ym” mgl such cases the preferred
embodithehtSAN lHaU@ i’rbﬁ’ayﬂero toMQ&ﬂtQ&@@ m/rﬂd@ﬁ&%ea 2Abédiment will
The term %eroc cle" or heterocyclyl as used
have fr%Feé?FP%eqsﬁ ‘to mean a 3- to 10-nenbered
' ar omeAs Gsedrhefii) aammtxs mtdndtdrodoglodeebatiobiteadheid mgd ﬁtrayght{{_:ham

| saturate@ ahﬁ; gﬁg;e %Q ?l%i erdgl'bﬂlﬂgr SR biond. ¥br
rloied

ou
example; (G4t @10b &5 &) ;@1 Q}ﬂ% oGl GO A2 b e 6 7 5
90r 10 &ﬁﬁﬁs@ﬂﬁYhﬁar o2 ratehdd @Enge- h';edr (Fcﬁ Bth;ﬂe reC [})alky ” specifically

| ogs thereof. -Further_ ex het
inludeg me ey batraRh H5PPYl FPYRR DT H@“‘FY& i RV By, o,
nonyl, d@@ﬂlgﬂlsa’loﬂazm yl, benzoi nmi dat ol onyl, berzof uranyl,

benz g{.}g”ﬁr tgz an%/y Foaﬁ%"i‘z&géﬁs erf&f cyclﬂ%gﬁpattcfd rﬁﬁaﬂéﬁ’é hydrocarbon group

benz enzoxazo

~ having thasmiﬁadyiumbcr nfmrbmatom ufqmymnpkemca@lewr includes cyclopropyl, -

methyl-éﬂﬂ%'réﬁl’ f2' 2 b NloycloBE9, Q@ﬂ%ﬂjcyclbﬁbﬁ%l,?ﬁrb’lbhexyl and so on.

tranyl,” i Soi ndol'yl, i soqui nol
i sot hi azol yI, |soxazolyl napht hpyri di nyl ,
oxadiazolyl,-oxazolyl, oxazoline, i soxazol i ne,
oxetanyl, 10 pyranyl, pyrazinyl, pyrazolyl,
pyrida7inyl, pyrldopyrldhnyl, pyridazi nyl, pyridyl,
pyrim dyl, pyrronI qui-nazol i nyl, quinolyl,
qui noxal i nyl, tetrahydropyranyl, tetrazolyl,
tetrazolopyridyl, t hi adi azol yl, thiazolyl, thienyl,
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In an embodinent, Rl is selected from oxo, NH2, CH,
SH, Oa(Cl-Co6)al kyl, said allcyl is optionall y

- substituted wth R6a 251 n an enbodi ment Rb

wa mokpeadent |y sel ected fromH and (Cl- C6) al F’EWUSZOW"M”Z
In an enmbodi ment of Formula C, Rl . is selected from
oxo, (C=0)a0Ob(Cl- Cl0)al kYl, (CO Ob-aryl,

( C=0) @ﬂ%,g;% %%eﬂ%ﬁ%rﬁ&clp@%oﬁ%?gfc@kﬁk@u@df yri#lydated number
of Cﬂb((f@t@)lammi thiongh areryssn (1 lkﬂ)ﬁra q@re encompasses the

 definiti VR cycibhik(dbee.(C1-CG 0)allcyl and

hetero cI yl, sai.d al e
al ky n&ﬂno ne%Ffdéy ORTYPR atogEsds W@Bt% %‘F aﬁeraé’?f"e m? g/on-
aromatis Wpgrotdrbdreediedl} i’tr;ﬁ@ﬂ, brivrchedot dyelic, enitaidingerom dfo 10 carbon atoms

and at I@SL% q%a%l t R@w Fecl;o%gl%fe ?P@ ?%3 C Oc %Qll%lglouble bond is |

presmt@@)up@ﬁmgnogg{ongpg);gb@@c Yoy ond epregent. Thus, “(C2-

| Clo)dl@ﬁﬁ”%eﬁﬁlﬁr@eﬁw ﬁﬁicaﬂﬁ%n@(ﬂﬂ?ﬂ 210 B(Bd:ﬁb(ﬂi a’tgrhs i Alkenyl groups

ionally substituted wth

anot '
includeefhisny]; prepeayh bt DY ety oy gnfkfafncgb feﬁwﬁsﬁeﬁt&t branched or
cyclic poifon oPthe aidn I%Qéﬁ ﬁi&y e8tsth ideyble beris dndinay be bubstituted if a

optionally sub ed with R6a. | n another

- substitygd Al PR ? ‘a C, R2is selected from oxo,

( CD) aDi 6n “dlkcymy@l! fefers to alGAcatbah cadicaHstraiilyt, branched or cyclic,

'contam_vgﬁgx %?l gg%{%ﬂ W% %ﬂ%@?ﬁk%@ﬂd | Up to three
carbon-garkgn triple kops waY be presensstiupyuie f atkyny! radical

having fr)g(}n’Z%)lg {KR%% atoﬁ’f’él n yl %ﬁ; in6Nde &ﬁﬁj@)ﬁ@yﬁ@ }Jﬁbiﬁ)ﬂﬁ

wmiethyltaiyny] shdgeiosc Tbe SHHghs b r{%ﬂc ORPHLS Bpiot of g ki group may
cbntain I@ pénd3ah& iﬂlay b@stll\llﬁhfﬁtcﬁﬁ kahbstinited d&]kj(n@ £166y) Blindigdted.
CYC C
S e L S T R o
mclude:hmr@, sugtGs-(Ceyan ene-(mgl is detinifion would
include ?ﬁgﬂyi {eR) Peskdeil ANGHRRY) @@@%@dﬁ(@ﬂﬂcmmﬂdmwm gediso on. .

n anot her enbodi nent. of Fornula C

| cycl Obﬁlt‘w herm, "aryE'ds idgndad fo @Ean 40y Sﬁé{égﬁlwﬂhﬁlm bicyclic
carbon \(u% o A i0Vdach Fhk, viHeleifoB) iadsk yihe rifdHE ﬁbﬂ%):.aEkg&hples of
e er 0g

UMb Aot R P, o
where theirg] subéﬂtuenl& Higyclik: layd ongxBig iSBParatomatic NHE undeistood that
attachmgﬁt&mg@laclnl u:ﬂH R2 is Hor F. I'n :

of Formula C, Ring Y
cycl oBht tyim hmroasfl as|uged lersan, TeBFEmiGA Stahémoww@ gy bigyclic

ring of E tolm&ﬁg ﬁ-peabﬁ‘nhg,ewﬂéi‘ﬁh ahfeadt BME1ihd Brrdiatichad tomeing aom 1 to 4
nmpounds

ormul a
heteroaigma eRREN EPRARY 573 COpYBR€f DuP i HeleFaml droupsgjitin the
scope of hey RhitioBonatudef butt bee ibf linstod &t: eatridpgk cdrbazobsdrmyunetic’sl,

qmnoxqifé bk Ef? (Folﬁl Qena{)ﬁla%]ﬁl R NRkR, 5akidieRl, GefzBfrany,
quinohnyl, 1soqu1nolmy1 oxazolyl, isoxazolyl, indolyl, pyrazinyl, pyridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, tetrahydroquinoline. As with the definition of heterocycle below,
“heteroaryl” is also understood to include the N-oxide denivative of any nitrogen-containing
heteroaryl. In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic or
contains no heteroatoms, it is understood that attachment is via the aromatic ring or via the
heteroatom containing ring, respectively. Such heteracaryl moieties for substituent Q include but
are not limited to: 2-benzimidazolyl, 2—quinoliiiyl, 3-quinolinyl, 4-quinolinyl, 1-isoquinolinyl, 3~

isoquinolinyl and 4-isoquinolinyl.
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The term"free fornt refers to the ami ne conpounds in
non-salt form The enconpassed pharnaceutically
_acceptable salts not only include the isolated salts
WO008190041 i ed for the specific conpounds desc?FE@c‘?m"W‘m”Z
herein, but also all the typical pharmaceutically
accept abI e salts of the free form of conpounds of

For muirg, t%rg "he%em(?}e@e fc& eﬁetér@éﬁ&lﬁ’f asd3ed Breiié ineendéd fo mean a 3-
conpounds descri bed may be i sol ate u5|

to 10 me@nwdqtmhmbwwmtﬁéwéﬁr?m%mé o 1434 hptproatoms
selecte&ﬂmtﬁ@gfogfcdn@gﬁﬁgamezd ah¥ St mﬁamm@sbmcmgmupm tHewrocyclyl”
| -

bertop s o SPGB, A LS oy Sy
thereof DF@:idp @xaitfles dih‘aeﬁemgciyw imdudeplutdiefos limfited ta th éollowmg

benzmrﬂfaaﬁ)zﬁ:ﬂf \égf’lg’gfhfﬂﬁ %%ggﬁ%‘ﬁﬁ%e?%ﬁ%g%&?i @%nt S, but

benzonidzelyhbalﬁto&n@}baﬂebmbx@obrﬂ sabardylygasho hnyl cinnolinyl, fur

pur_poses |nv ntion: y carrv]
lsoﬂnupbérlﬁm@éq]ﬂp eaaahﬂgpyaé%}a% iggo 7 ool faygeoline, oxctam
@P}Eﬁﬁy} t ﬁﬁe@rﬂeﬁyﬁchwh p}hdmngrlmmdg]s pyimidyl,
imvent i o

o et R S S E M P PR
thladlmwlttmaﬁcﬁlylt tigerlyh siigzobyd qzetidicgl, a#@mﬂah%dhﬁrwaammﬂy

t
piperazipdl pTEAHRIL Byfdih BRI AR moHHORAY SRERIBIRINIE
dihydrobénzotmidassdyly dtlydrabanzebramh gmyﬁ@b%ﬂuownﬂff&ﬁ ghegzqgzolyl,
dlhydro&aﬂ?@ﬁﬂh Jehfd=30l yYQi"ﬁ dRSindAYl SMFArERESIaBAY], amgmfsotmazolyl

| Imldaz‘gga{n @J{l' WS YR Iﬂa&olg Disbhibéfuryl, ﬁzﬁﬁﬂslyl Vsﬁ:»qmnolyl

s G (RS e —
~ dihydro@ yil, Qﬁl@dh’dt@mﬂl dihﬁii'o@ﬁlgﬂmb/b dihdetetrimlgl, dlhydrotluadlazolyl

v ST GRS SHOEEN RS FRODBACEo
tetrahyCB‘aiTurzﬁlyb tod tetralneimpthienys amf Ntdpmcbs thevasfit ABachment ofrahstprosyclyl
substttu%x?t cras ACLL 00 PealESH Horh b3 thé‘Eéi‘HzRQand Wi t h an ' :

gani c or ognlc aci: xanpl.e, ve,ntloﬁcfaf&
non téaamprgfaaatp% Yﬁwa%skflhss%e a&%@‘@d OF T gie?lozfsdlé erein is
mtende@@d i%luayaho@qdw @neRIFR birdmo (BrYlaabivds(®., sul furic,
" sal ¢ Sinaﬁ:epar ggﬁ%ﬁrlkpts sBlebteh FrofP x4, ﬁsﬁ{% e: 2 SIPQ)a\(@i-b@’a‘Ikyl said

r'om orgam c acids 'such as acet’c,
alkyhspf:@cmauplsﬂ:stmﬂmbwnhﬁ, aglycolic, stearic, lactic,
Ml i Cpy dndrbinfent RIbLiE i:faep@ﬁ@m el‘ected\ﬂ@mHand (C1-Ce)alkyl.

2008/070041PCT/U82 477
o olarodmeny af bprants Cok ! BT 8 8 1C=0)0b(C1-
C1 O)aﬂ@ﬁl(ce@bdcﬁraﬁu KC"?‘OMOHQCZ-E l@wﬂnﬂl Ker2)aDe, (Ct@mbaﬂqnyl CO2H,

v, O QST (AT € € e i

S(O)zNR7R§ SW@)QNQI@M@H@{CT‘HE%rWﬁYCW v lkyh apyg alkenyl,

_alkynyl,sc‘éfﬁ °§ﬁ(y]r’ i{’gefPSY%Qq?Blg?‘ggg Jﬂ% eggilﬂq’g ﬁ@rr;gghte@’?gééb(cl_

ac c eplnaspthergRbedimcat le syt %rﬂxé’
C10)all8N T ORI OPRERS, (Coald)slkdey, ISUGPNRIRH, Sﬁow)am(eﬂﬁaebﬁwl

O(C=0 (Ei,l :r(ggjglk?ll Wz ﬁggoﬁﬂgﬂy op‘ﬁ%a‘i%v‘éﬂi)st&uﬁ@cf%&h gbgrric,
rmngahmwsthemmawmm o Sounut C. R e seleded frmi qupeNHy, OH, SH,
0a(Cj- gﬁﬁh@@,%ﬂr tﬁ)hﬁlﬁ%@&tﬁuieh%ﬁ{Wm um cal ci um

from @L%F»”meébﬁ‘wi'm%?gp ROTHRES R0 ST T EHF Ol

C10)al 3R TR H, Maloy det, €V, 1(6'1 ) pikb g IO C=O8Cy Figrlikyla(Ch-C1 0)alkenyl and

tertiary am nes, substituted am nes incl uding
natural |y occurring substituted anines, cyclic am nes
and basic ion exchange resins, such-as arginine,
bet ai ne caffeine, choling,_ - N :

N, NI - di benzylet hyl enedi anmi ne, di et hyl at ni n,

2-di et hyl am noet hanol , 2-di net hyl am noet hanol ,

et hanol ar ni ne, et hyl enedi at ni ne, N-ethyl nor phol i ne,
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30limted to, ovarian, pancreatic, breast and

prostate cancer, as well as cancers (including

gj i obl astoma) where the tunor suppressor PTEN is
womsbsémaii( Cheng et al, Proc. NatL Acad. Sci. PCIG52007/624772

89:9267-9271; Cheng et al., Proc. NatL Acad. SCI. .

(1996) 93: 3636-3641; Bell acosa et al., Int. J. Cancer

oo 5950 AR L el oo e O

O(Cﬂglges)zmzeﬂzm&mbm% 113; and Yamada and Araki,
Cell SeLiienfaab AR MBSOl @i, O3

CoJeycKibok @fpdﬁn@‘as)almmﬂm €6 rheterrsaely b N Fsiapllyl, said
heteroc?agﬁb%léﬁi@l iRy &t ohaﬂfﬁiseﬁlmtea%ﬂi hﬁ}@r@g@gmﬂ (C1-

cancer. Ca#mers t hat a
Co)alkylHZANBSARAS 6 )tk iBsi R4 16 Aeleatrl TR 8%he

' nvenid % F%frﬁulﬁ@ Io@utyp@ﬂqb 8dlected from:
e e . i
cycloalkylpsasbiictaoayrlyi, mytxloaikyl mﬂaﬂ@bmngnallymbbamgmd W}:l;ndn@ C1-

ronchogeni c
oyt R i OGN R S HEPT, el

cel |, Ingvgther gnmmamsri Fpan@e%@mg Yaﬂéfﬁ@ba%rﬁdﬁé;l or (C1-

Cg)alkeH é{ﬁokgqslqgfpncm ol ar) carcinoma, bronchial adenons,
sarcoma, |ynphoma, chondromatous hamartoma, 5

mesot sluidehia: hastanbinnensioniin e free SapTRlgemPPwHis i Bomnula Cor

 E,as w?lﬂisl the Eﬂzﬁinmcalgda% BRI E44MQ ARG steRbROMES MeRTASome of the

1410 B T —

- The terinN'ret ForaMaefe to! ﬂﬁgﬁﬁﬂﬂﬁm@:&mﬂs innmoesalt éanc Theewtompassed

pracmab A e R RTE APy LR 000406 B o st

* comporinds derzoba, hehmnﬁxuga]gmm],l thei tpmnd phapcotticplinangeptable salts of the free
~ form of" 0891%8&@5 o{gétrnﬂl gl agg@ﬁ%é FRmAdGhd QR fic Eélpéﬂnﬂfounds described

noma, 1amart oga | ei
may beasslase] ustng tegharauas kngvaringhe ate ot Bampleathy fep i may Jbe
regenerlited Bﬁ ei@@@lﬁ&%ﬁ%ﬂﬂ@f@t&bw&ﬂm eSaquediBbase solutlon such as dilute

savcoukISBl SR OTEl Y IPROTE L HEEE) e DL CTEL (80 ey

differ fioar théinaepectioelsbofbans sonoevebat umemmaﬂmlczéq#mp@ﬁm,@udnmolublhty
in polar} s@fv%gtgq)ut the%ﬁxtd' aﬁld(b%?égaﬁg qR. otﬁfgrr?sﬁz gﬁ?rmagéﬁ% l|.uvalent to their

ocar cl hong, car ¢l nonm,” sar conm,
Tespec'ﬂvﬁﬁ‘efv Brmg iﬁHIPHH@IS@S f4heiInNeRHON. i br onm, fi br oadenona,

adeno"f l{%.}frﬂ?,céﬁnéalﬂl E&ptdbld@!’fﬁbfthbhﬂéﬁht ERRRiuadEcan be
e ul ar ,C nona cnol. an I Cl nona
synthesirg s RoB R SRR At Ry e AT B TSiods Sais masiey by
convenﬂitﬁmaﬂ@trﬁcmhmeﬂi@de Gesdrallyo dersialts sfihe basic :(ommoen@aare:mnp@rg:d either
bros §1?1% 8%”3%\,“9%?{&0&& hOHge Qisg%ﬁcs}/&l etri amounts or

by ion eéﬁlg’% RS rcoma, Nal i gnant nF
with an exesss ofitheidesired salemmmt}wrgmmor erg@nw@ldm sm?/ﬁh 6 sg}vaﬂ& or

various 9b@BinaG&slof F&VQ‘&S CEHAi PN Bhe Q8EsRAMY Ritid &Mpounds are formed by

-osteocartil agi hous exoStose beni gn chondroma, 20
reaction Fathdhe BIPISBHENORABITEF SFRARBTI%F oma,  ost eoi d. ost eoma

and  gTRR| pleahicebticatlysiccdielouuits oY tieenmpedads bf this invention
mclude g}ﬁ%’?]ﬁ%ﬁ gsuﬂ —tg}{l DBts (79 rtl?ené{)ln%mndmg M Bntichi £ 'f&§ned by

I'nges (meninglrroma, neningiosarco

‘reactinggl hasivansait sc)mp@uniu witlf asmptg?ytcmr@sganmm B305) P@ﬂ%ﬁoﬁveﬂnmﬁl

non-toxf dafiBcuBP ARG SRR A FRHRY Iﬂoﬁg%ﬂﬁz dcRis @.@ﬁi &U@']imchlonc hyd:obromic

i e oA B PO P - SO e e i
such as 8¢@tiBAIropioni6d, suetinief gllymlnfastenrm lavgt,onalic, @Bgtid, oitrig ascorbic, -
sarcoma); Gynecol ogical: uterus (endonetria
~carcinom), cervix (cervjcal carcinoma, pre-tunor
cervi cal dysplasia), ovaries (ovarian carcinoma
[ serous cystadenocarci noma, muci nous
cyst adenocar ci nona, uncl assified carci noma],
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Cancers that may be treated by the conpounds,

conposi tions and nethods of the 10 invention include:

| ynphorma and | eukem a. The conpounds of the instant
woimeeaniedidon are useful for the treatnent of b?€§§§ﬂmW““T”

cancer. The conpounds of the instant invention are

“useful for the treatnent of prostate cancer. 15Al ct

pammcsl’nﬂ@ﬁl 8‘3@0){){%&%’1 tpﬁényﬂé'eﬁé %‘hﬁarﬁi’c' bengaik, ssh&MS, sulfanilic, 2-acetoxy-

o ﬁ)@%@é\ﬂ@&%% ki

benzowg@lﬂlazmstom_m@ﬁul e, Ta?thPIFetS

mﬂuoréaﬂeﬁJﬁFW)ﬁﬁdﬂﬁrjﬂ{eof cancer |s known in the
. liter ur see ncer

55:45 & 5@1 gﬂge Heg% Invgptioh 15 ach ’p t?lnag?harmaceuncally - |

acceptaBliedalts’ Ird:fen‘s 10 éa’lﬁ@i’épa.&(dﬁ)m@ 5@&@@6@%1‘:@13/ agseptablecnonhgic bases
mcludngggllﬂgr Ofic b?s%g %25’3& Badel §£§Qﬁﬁv&?§orﬁ ﬁg:?ga%ﬁ;%’é@cs' Hlude

cancer an t1ssues reast
alummmwa@unmm(@lclmsmpﬁn ferzig derrous, tithiam, magneslumpmagganic salts,

dmm
e L8 B8y 0 e, i b,
calciurmy magnesm priasawm @pd éqodium splts Sf?t%flg’tve %@gﬂpharmaceutm y
acceptalf|g o?g@ﬁrcﬁﬁ;ﬁ)tom@ ®hss nfbaldél e ERprima, sidohiay end @itiary amines,

substx@%pg%(lﬁéﬁmw#qqail cg{?n]i%gs gu@st%m%ﬁ%m?%gl C cﬂ@%@ﬁs and basic ion
exchangeG8sits] Buc&%)arglﬁinh,dxetauwuaﬁemm qholing &, Na@bm@éhw@n@a@me,

,,_dieﬂlyla%h My dl‘é&nbf arrlacké:ﬁiéaﬁp 2 acﬁﬁ‘z oeﬁﬂﬂ&n&ﬁﬁmﬁ?xﬁge %ﬂﬂ'lenedlammg

neck, 25 non- Hod
N-ethylioprpshling N-etbylainesidine, gip@ayne SB}C@%@%IH%&@E@B%IB’%WG

' lsoprop?l%ﬁﬁc%ng%&ﬁﬁgﬁcarﬁﬁlﬁc hﬁﬂﬁho@me , pl@éﬂl(ﬁﬁé polyariihe resins,

procaing g gsbroing B TSEia i s s ol Bhfrey Hoflamine ad

the liket unors, nul t| pl e nyel ona, netastatic prostate,

el ! RN e S R ché eé}%bpg%pﬁ&fuy al:%é?ﬂﬁf%@@lts deLitRA bBSE and

met a
other typleal\phamaccamﬂy acqezaq@bbu salds i§ aw@ Ay @@@Qﬁ%?erg etal,

| ‘Phann?%?ﬂ%@?;ﬁl‘té} 9'Ph9% Sﬁn%ﬁ%@ﬁt@tl c col on cancer 30

pert. Qoi n. ‘# If Ther . ((:‘200 %% n
2(8): Byl 9%6}76 ncmﬁglat fhecompoundsif femsrsent et g pptgntially
internallsHIgs drSfitetons, F!;Eﬂde@lﬁﬂﬁqmyabb githl@nditiefsd daprotoruted acidic moicty in

. the com%yée tma o arﬁfgg e%ﬁn é‘i %@%ﬁfcﬂchcr slcﬁfu gleg @Etfars%e might then

25

30

35

ne neovascul ari za
be balamad bff amtemﬁyi againise thtei catiorio charge efsa pretosated o Ef“@d!ted baSlC ‘moiety,
g@gﬁ Sidmsential for tumor growth and
Smhas%g%at%?‘ ﬁéeg Cunni ngha et al., Can. Research,
- 61: 3206- 3211 (2001)) |ﬁ$ﬁ£¥ i nhi bitors disclosed

int hﬁlé’&ﬂfﬁ%ﬁﬂdﬂofaﬁﬁﬂs@ﬁt inGéntivh ard ineibRdre bethalastivity of Akt and
%{event or decre s { unor '

are thusigh e h? R SR PR L gt Eonee P YR P riges n
the acﬁﬁtyl‘fﬁtﬁh@ dnd Bownsatmmngllaer fargetsarftAkigSechdiaseasinclude, bt arpnot

limited ?o ﬁ,l A, ]ga%uséaﬁ(? b'réEQ! h&l}‘jgrﬁs‘#ate WhHcEh ad \%cl? %&é@gn&ﬁdm

I n need of such fre

'ghoblastctm) adere the meyr sa;ppré%spr %E%Irmwtat@f Caer&frtfﬁblf’rrérc 6ad Sci.

(1992) é%z%gfb&/gg@%%gv Ui%a@ngirgaézf? BcP(B96YN3:3636eB4 i Mellacosa et al.,
\) S
1 oS SRR mERes 318 AP SHATBS 20L o120 3592 Gt

Expert. Cphh. tmeraawgem(ne@z)tﬁol)amsmanand Yithadarand iAoakick Cell Soence. (2001)

d2.J
114237538 Mol MR B n#%p‘ PR LS LRRET, ager ed
by i sEirervimponnds, aerppesionsané FPCH@ ds provided BerPim FpPF ROy
deemed Qﬂsﬁﬁﬁfok ﬁnert?ctatrﬁ@i@ 3t Eihcer. QlAnBaP &tan yhasbfae peReEluhe tompounds,

composiosh el e SE RS S e B PSP Sooma

observed in age-rel ated nmacul ar degenerati on.
Inhibiting the growh ofjbl ood vessel s by

admi ni stration of the present conpounds woul d
therefore prevent the infiltration of bl ood vessels
and prevent or treat diseases where angi ogenesis is
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(such as, retinal vascularization, diabetic
reti nopat hy and age-rel ated macul ar degenerati on),
atherosclerosis, arthritis and psoriasis.

woRdig/dera1i ncl uded within the scope of the i nPERMUSHNTOTTY
a method of treating hyperproliferative disorders
such as restenosis, inflammation, autoi mmune di seases

d 20..all t
s R Bl A s G G0 S o
fibroma lipbie ahdetatorha; danpoundsnaleetbiag, brorshogenimneraibenafseuasnous
cell, mgﬁ% A% Kte? mal?gel 3@&%&&1&@@ %Edélloiﬂeﬁ%f&%rﬁ) eHed1dror

reventi restenosi s

(bronclﬁmt)smmzmgyronqimltaﬁ@wman%qr% Iyirrhems. ehoadomstays fpmartoma,

mesothiiind; BRakEdbtestue RhoPAgisYsduamous BelPéardifisind, BdéndbarciAbma,

LcomrBo e, opedh GaBRby: DEERB, S Ob bR e

(ductal béo6£EREmA findulligomayghadagaromas gastrsdnirg daroihoidrtembisygpoma),

small bp%@iﬁ(ib&%%%ﬂ@%} lgrgp}bogn% mmd tlrﬂ%logs? Bﬁ@%mgf)mﬁ rlaomyoma.,

hemangidrad, hpemasmumﬁbmma, rf@mma}glargﬁ:évoweé @denvsagEEa; tveb'élar adenoma,
villous ?{%QXB aﬁ%ﬁltd' 1% %ﬁﬁl ccﬁglle@taﬁ RecBFGiitBRMarPiract: kidney

on, e ns ant CO nd S I ec
(adenoqammqma, & ﬂlim 81T [ﬁﬁflrhmh %ﬁtcgmﬂf 1}137: %ﬂiﬁgﬁé Rl gaq urethra

(squambi¥eeltidaR Si¥RiaNtrarsitidnbl &Ilmrﬁ@ AfenotdenG0A) piosidic
exhi bits a decreas act|

[ i nhi bi t.or
(adenocgfeigna, STt T HEBPRGR ‘?f@?»f?‘%é"é’ﬁ'fﬂn it Ffgoinoma,
chonoc&d&tnoﬁfapim ekt célhearéthbmie,nfiiroma, fibroadenoma, adenomatoid

t“mors’glé’f’ i@?%%%’%r oﬁé c@ﬁ?lh{bsag@ 8@% T Er Ay of

hepatobidsttima, angesammav bepatrie: larcﬂdemmam@a%ana %@Le‘ésﬁ‘)@@nc sarcoma

hondn E
(°Ste°s%ﬁohg?b§% rlkll‘gusz 07/ %@%%ﬁgcwowc ondrosarcoma, Bwing's ool
sarcom, AUGRA #&mp fi Grefctm Colomsan PUtReFREloRR. PRk Eant oo
tumor cﬂé@bﬁa,&ﬁsts%cﬁg@hﬁ*ﬁﬁxa ‘(@teoﬁmmghmus efosflstd), beaigpehetroma

chondrc&?ag@bl ! oﬁiqui fo&;a, %?[l ? Sto'st%gmtaﬁm Qﬁﬁt@ell%r&&gtﬁer@&g systemn:

skull (ostsma;memangxmna;grmndome,m@pmn@stemﬁéefom%me@aa?ﬁou nd
(memn%értni rﬁ&h@%ﬁ&éaﬁ’c%niag Plb&hﬁtgéls)oﬁraﬁl dasﬁ&ﬂr@»ﬁlﬁmeﬁﬁlldb&@tﬁ)ﬁfa,nﬁhoma

one, uﬁv}ge) or__al Fuch
ependymema; germmomg [pratlomal; glighlasioms suitioan. i 05 PG py

| schwangaﬂa Iréhnobragtoma,ng@]gr:ﬁml aﬁnmy epiftaltcosl rferodibron ) neenihgicue,

glom SPPel Cymrealesiesls s (RapBERef SPDyTBD; T Repiite carcinom.

pre-tumact tdrvicklydyediasid), cvamies (seEaRCITINORER Everang cy@af@nqymma ucinous
cystade?%:gldm aﬁ.ﬁélas@ﬂfya%fgﬂﬁﬁr%&ﬁﬁ&\é—tﬁ& il'tﬂrﬁo@r@x'ﬁh-l%fydlg cell

oun
tumors .dummmamtha@rﬁt@w@s el (Bamaial §m1nﬁwuav%@lﬂwhal

carcmoxﬁH %@ﬁocaﬁ‘,ﬂdﬁ fBtRARoRA, mélﬁn&ﬁzﬂjbbigﬂial (6Badell Rarcinoma, squamous

P T VA KNG K

Hematoldgi® biveddrelphiblenkesi { dontl andreaninic sacutE pmplovintstin kg:gkemza

’ chromc? an I}%ﬁ{ﬁ? dfyuﬁén? e&?éi?ﬁ'bﬂ%e%vg rdlS%QA{&? rhtliﬁﬁﬁ!'e kﬁﬂ»eldrlﬂf Ln?glbﬂﬁplashc

avenous

syndronsa)ided gkinipdiscase, ondfodgkin'stypphema %ﬁbé@mﬁflmphoma] Skini:
mali gnaﬁgfﬁ'eﬁhéﬁlﬁ 6\535:9 IEf:ll l§$ﬁ%ﬁﬂhﬁuﬁﬁﬁﬁﬁléél%}mxfdﬁ@ ESiroki@R&rcoma, moles

contalning the actjve i redl may be.in ii
dysplastig eV inenfae AngREH g‘gato Igt-ﬁ%lld% p%cé&asisamda Sfal plands: |
neurobl&sftcﬁﬁeh Thus,| tBZ RAY ¢8ancaiue oal];' aspraviided Ietesp emdidens pell afflicted by
anyonegga{)e%%%fﬁgpgé@gonﬁm%gsgr anul es, enulsions, hard or

of syrups or elixirs. Conposi tions
i ntended for oral use may be prepared according to
any nethod known to the art for the manufacture of
phar maceuti cal conpositigns and such -conpositions may
contain one or 20 nore égghts sel ected fromthe group
consi sting of sweetening agents, flavoring agents,
coloring agents and preserving agents in order to
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exanpl e, a water soluble taste nmasking naterlal such
as hydr oxypropyhnet hyl -cel | ul ose or - '
~ hydroxypropyl cel lul ose, or a tinme delay material such
w@Emogsbyr cel lul ose, cellul ose acetate buryr EUEEP7/HET72
enpl oyed. Fornul ations for oral use may al so be
presented as hard gelatin capsules wher ei n 35t he

glclt Iu\e/ ne?sotﬁd' Syl %eated '?y&?%\@m g%;ﬁosc a}n(k: Igille methods of the
inventiph s hidatet are doahhmtad top breast, mosft@-te,gcelcmt ¢alorgetpls Innggnon-small cell
lung, b}émf 'i%h&n%ﬂ“ Stoﬁ%ﬂ \5{3 dﬁ@z@é %ﬂhféﬁlal}]ﬁtcgﬁﬁ%e Chrd ihidsthR! fioat, IZhead and

€ carri yet hyl enegl ycol or an o

neck, mmmmllmblﬁﬁ@hﬁld@%é@ﬁ@ﬂ apd plood quid paraffin, or -
ol i ve cghders m%w&&?&%]tﬁ’gdﬂﬁﬁﬂw CoRpdATibRs and methods of the

Agueous suspensions contai.n t he aéilve teria

inventiggjclade;heeagh PFPSEAIG (CBIoBrtET A CP IR On'sman o8l Tung,
manuf gahderLthef magbestisediytheasnmnads, &mﬂmsﬁms pimethods of the

dj
v S G Pl PR RLED Btk .
hydr oapreopipbtmesnlyd tregdd hyl tbg@ommqla,, APTEPASitipaE and methods of the
mvenu%?{n}%'d@-yl Bp(grﬁé)gﬁdj@a&mg um tragacanth and gum acaci a;

or wetting 5 agents nm
nat ur ah¢ 907[@?56@?113 Pf@e bWHFIF‘H’é‘ m%/‘&FE’egﬁﬁltﬂ tgeatment of breast

cancer.! €Ci thin, or condensation products of an al kyl ene

oxi de_yi t h fatt
st ear A0 COTEROTR a@s‘ﬁg aaﬁmbrggﬁ;&gfp ﬁl?g%ﬁh%/té E}{én%%ggrostate
cancerW th | ong chain aliphatic alcohols, for exarrpl e
. hept aqecaet hyl LON i s
or g q ug?(gs%?alj%g Egﬁlatgg%ﬁlﬁ RNk Titical %feggﬁ%gﬁg@&eg?é S.hjo_nma and
Walsh,déird Red (3008)94:324371266 dbe aﬁh%@f ﬁ@aapseepmwbwﬁae in the treatment of

cancer B%g% Xffhg%ﬁt%%ﬁres Eéebj’ ROk MO cBARBearOh, BUIFSASEB,i 1995 and

ucts. o

Dredge(féph e Qi Bidh § %gqnggcig?kg %&%Boﬁartl al ter[sefcgr

angiog @A QnBe huebdinl BBRn HOfbhdrais ﬂslpamﬁbaﬁmémndﬁsmea:qb&asls o
carcmosungeE%I AR gﬁgﬁg@t 'gpﬁ 7, 2995704 95 5783 M. Toi etal, Japan.
J. Cander Rysly (04 R5nt044t E)40p béadder qamx@ﬂ@@l(éﬁ i Bg: @@1 Bnd. Urol, '

1994, 7%65%8) chﬁﬁ%cﬁﬂm?agggm EIRE apnﬁlrgéry NBLE, POBHIRTNIZNE); and oral

as sucr sacchar|

cavity (380151 §-Ks YSioms: S, ey S5 ORI 4P 30> BY0k Uiy inchude,
advanctd@oRed h¥ify MBS A mdlnoina) e¢@hedd eadind neblormetxsatielrenal cell,
o i i S e Sy B it
pancreidSgetnie] glivblastyng dmtgaovanan,txtunednmlilcn@ halgepmstaﬁemmall cell lung, .
renal c@m%@rko‘?n% ev%%’@ 115' ﬁl[Jng?{Q %ﬁﬁ%fc%g%ﬁon“m?hﬁé{asﬁhggﬁgdate malignant

eni as t forth ove, an
gliomajfreral oricay )agdlw refieciosy mewsats dspee veimstony paltplegyeoms, -
cervicaPladberPR SRAT §5dr&ina, T@@&%ﬂ%ﬂ?c@@ﬁﬁ ifﬁ)m&t&tﬁﬁ colon cancer

(reisb b o gy o G Sl SR 85 TR A0 M Rt

in the ifdt:mpSppiichich 40 ulie sefahid tiyy weurhes of theS@sﬂgmgélmsm related cancers.

f al 101
iy e\ﬁg{r@{n' %[‘vg@?}a UGS Eéé?&%ﬂﬁia?@r?%lﬂénvb‘ g%%]ﬁf(éayd tential f

metastagist Fn facd pagiegenesig 1scﬁssme@1tfph§m&§6fﬂwth sukmeiaeiniy (§gpe
Cunnin %Pﬁ %‘anﬁﬁés%a%eé@fmsm {33 (zoﬁw)t ke Rkﬁhﬁ:lbﬂbx%ldmm@éd in the
‘agent s_and susgﬁn [ ng geg S ar % exee Etfa'stasqs
present ngltq%eléaraﬁlia%%fe{ﬁ HIENESCHI LYPTERTY BT SKTREFS BI0RF
exci pRefics inclialed evaiipihe ssopeatfete ingentibh seomethod afifgeating or

| preventg% O%I%eg?e 18%91110}§ m%@m@sﬁ?? n?lgla&{t)&ﬁ G’Efch is'd Mamdtised of admnnstmng tor

ns e dition of ‘an
amammadnm nessiafaneh sertmenis (ereprrRlRTgive amsount of a compognd of the
phar maceuti cal conp03|t|ons of the invention may al so
be in the formof an oil - én wat er emul sion. The oily
phase may be a vegetable oil, for exanple olive oi
or arachis oil, or a mneral oil, for exanple liquid
paraffin or m xtures of these. Suitable ermul si fying



and condensation products of the said partial esters

w th ethyl ene oxide, for exanpl e- pol yoxyethyl ene

sorbitan nonool eate. The enul sions may" al so-contai n
wewesdoemiing, flavouring agents; preservati ve®@H#2007/024772

anti oxi dant's. 35Syrups and elixirs may be formul ated

W th sweetening agents, for exanple glycerol,

present$ %)Igtnls‘(:) :lﬁyn%vasg é)ikéagﬁlfs ale aﬁ%ﬁfof éﬂ&ﬁons where much of the

SO Ccon
resulqurtssz@rdaamgwan biel aé‘avlbrliedgo dma@tdnﬁmah@ﬂ a@éﬁ%veéﬁfas in the eye (see

WO 00%?%59@119%& 2 TR 1’?(91@53/ PHOMBEE AP R QP AN B8 triggered bPr

nmaceut | ¢ ogltlonsna belné_hefor
schemytrémqké*‘wfﬁué!&%aa!ﬁr&%r“ﬁaﬁ%wgmé*cﬂvur?B 1RoPaRp FERPRESY © prematurity,
retinal R6if SRR, € %ﬂy&ﬁeg&&fi’atﬁa@ |d‘1,seme§, stitteds tl‘iayhdimdﬂmebwaﬂanzaugn
sol uti a sot 0
observel i gF% (RSO feBe et b0 8 Sh £ B Wit by,
administyiof bfthe bﬁ:sént sbmpbuelsiwguitthedefoge picherit thenafiliratign of blood vessels

and prea'ftrg L freat ﬁ'm{ ﬁw%% ngrgal aﬁn%-}ag xi”égs g 1@1&;11@&&@ %hﬁms de lear glgeases like retmal_ *
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- vascularipgficacidiebaticmetinopethyi aggtreldteégllﬂcvléﬂdﬁgﬁﬂﬁafwﬁlkﬁm e Ge.
10

soy begp iR incAfdd Wi ke Beop 'EQ,Q tlié' 1hveiﬁbl‘ﬂ I OfetheHf treatmg or

introduced Into a water, an cer.ol xteﬁr 3
Tevemm&%@%]s@@l&ﬂéﬂtfdéﬁﬁ‘ﬁeamﬁ’i’lé?lb@ﬁﬂ §Sky{s tmplicated, inchidipg gut not

limited it RELABERsEbubhi a@n&tlﬂﬂ vhEtuRriggioi] Siabaik rowophty and age-related
i NS A B bR P RB G WA e
(Dredgad\@n&qumn B0k dﬁmn 2008y 2(8)r853-86®o I anather gmbodiment, 2 method
of treatmg%; ﬁf&% %lécﬁsﬁ{%éh Ho fgééﬁiﬁs LiRbRk %@ucfé@rb%ﬁﬁf‘&lseases

concen I on"0 nstant conp

(such ap refinal be‘clﬂﬁ‘llzﬁtlan,rﬂl%h%ﬁ regingpiy &t agezsﬂét@ﬁ P}aavl%#g%ﬁmtm)
atherosél%%ﬂs%@lﬁﬁzhﬁﬂﬁs%\‘ﬁﬁgus del i \éer yddeVl ce rm%/ be
lize n, ex suc evice is
e 0P 06 s e i s ool Sf heifne
hyperprialiﬁ'r:mire aisbtdeﬁl suelG) ﬁymsﬂemm inflaymation] autdimenuho diseasts and
allerev/a ile injectable 15 aqueous or ol eagenous
ergy, ﬁ@B

&nsion for intranuscul ar and subcut aneous '
adm nFstheainchded Within the sppa of the ingignt wventiomis the usg of the instant

| compou.gxl & aP QertOadd BettARWMhealst ok RtinP OBy ciMis &Déddted stents for the

ireatmeqhmior RERY BN TFRAORS DD UTEIE0N The st er | e oo -
e.sterille -
i nj ecratceinenyapa athirohe BEope af e ibgar iBfeation i the use of the instant

componslh B8 9 B BERu-GR RERRL Gl (b Sy
exanpFeties inaluded withomthe acope 31 fgtinyration isia ‘method of treating

h ngﬂﬁi.}l djion, sterile, 20 fixed oils are conventionally
ypert ed as a sol vent or _suspendi ng nmedi um For ci]hls

pur poske emponndsef the inventian arsralyo BT ip PrspEing Hardieamg! thatis -
useful i8 Yr@z(ljtﬁ)%tth&%lmﬁ&de@énwd&bgﬁﬁ i ﬁﬁﬁculdrro\,aﬁ?ﬁll tion, fatty

acCl ds_ suc a acl use, .1.Nn e £ s

of i n}n@& g{h agnen&;ﬁﬁxgd?]vc?gggq %E ?Wua?t cOppg ﬁ%eieét]v% irihibitor
whose ibkibAchyiefificat piseidpemichten the PH dsfimasm plndhkis pmbp@menb the compound
exhibits ae&a%géaseaﬂ% sz%gf.@ﬁ)itggf v ﬂUM@:rroT’ﬁﬁfbﬁoﬁ%Bﬁ 8} ddaR8S

m xi'ng the drug wt sui tabl e

: ancatqdo‘\dctlpmt@lﬂaﬁplﬁggéb@}i’%ldémﬁl%l ch is solid at ordinary

t ermeﬁxag MABS emﬂodkmaw e ﬂistahh&rﬁ;ﬁﬁh@is seRoRe mtnune g of a
setccivgjaptoba Akt e b AE AR B Sl bRl BForoorn Ak

and Aktgl yceri nated gel atin, hydrogenated vegetable oi ls,
m xt ures of polyethylene glycols of various nol ecul ar
wei ghts and fatty acid esters of polyethylene glycol.
For topical use, creanms, ointnents, jellies,
sol utions or suspensions, etc., 30 containing the
conpound of Formula C or, E are enployed. (For
pur poses of this“applicé{lon, topi cal application
shal | include nouth washes and gargles.)
The conpounds for the present invention can be
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gl ycerinated gelatin, hydrogenated vegetable oils,

m xtures of polyethylene glycols of various nolecul ar

wei ghts and fatty acid esters of polyethylene glycol.
woMesn7ac«aonposi tion according to this invent PEH/US3007/024772

adm ni stered into a human subject, the daily dosage

wi Il normally be determ ned by the prescribing

phyS| i an..w th r.ci
PoY b gt b A0 BR9R AR DBAbI i o AG AT BRI
selectiyeanhibiier, of a&tlwalsbieasvetm@bg@rﬁ Ak, a@pleftn@ @abqtcgmf Akt3 and a

selectl\?%lm{)feg%f two of thf: thrﬁe AktliiSfofiRsage regi men Ut' I'i zi ng.
) e | nSt ant | nventl on

sel ec {Ire@pqthﬁr a@bgqi@gﬁ% theipgtant &oxya?qngtl§,a ecfl)é{% {nél}bétor of all three
Akt lsdf&ﬁisuait Rhdt ¥R iR 6F 61fc, tvAger allwfisgitt Akiseoformmithattiave been

s el Do, 534500 L B SR s i
adm niThé prbind mventie is dinter dinebtdddp atrmathddmf anhiliting Akt gpsivity

which Po?;‘é} n%gt gte}lﬁg fod 1o nfﬁéh Elr nes egﬁ.ﬁ% H{nn%@éuﬁcilﬁfeerfﬁeﬁve amount

Pcian or
ofthemmHEmma@utdn can readi I y -determ ne and prescribe the

ef f ectrhy @orﬁﬁﬂ%ﬂﬂ& oBthistiReentbhi that 86 Wik Rehtdred forr@imalt Qﬁcludmg

humang),é}taléglta?cmﬁ o, ryp ggpr evglgltgthylfwktnhlhl glllt fd l | lylggfe%%&gﬁaﬂrée@ exc1plents or
diluent§, mﬁhﬁiﬂﬁcﬁgcﬂ Q@nﬂpﬂﬁh&ﬂfagm?ﬁﬁg td stmdaﬁ!rphlaﬂnaceutlcal practice. The
ni [ e t ai

compogi cubFBERas D et lintnd R i
intrapefifbftdl ssbaragons) cestal and jop{oaboutes of @ﬂmamaf@nqnnt 0

mul ti

thr ee%g i %é’eulﬁgﬁ?%n%yﬁﬁ %oﬁﬁ%ng% t%j‘hé Kol n%%}t] tﬁ{h? beina
form siitableder aypl usarfobeRamis, 6 bbb O%hes A0FBLH AQP5PYS,0T @YY sgwensions,

dispersfle M%vée% %rﬁﬁfés ”anul@ioﬁs hard, o@@@ﬁ H@sul%s QP Syridgs, or 41i108¢)
OOO or 10 whi ch

a
Composhr P IRGrbAl FFY B IERS eRiisLoRsprotie b Ay He PR johe at
for the mahﬁfaﬂln% of phinhadesiesl ampdsitions ddductbaneposifiofomay contain one or

e

agents Qulpregrving agents e oides toeptoviden tigajly elpgant and palatable
preparaﬁg{xgt nl‘a'ﬁie@sr &g{ta?rpﬂﬁ alNd Mole@ht in@BmBitire SaE donttexic pharmaceutlcally

SRR F VAT X Y B T —

for exainpiehii Ailuaa) stieh Adaichirs taberits sodiuh otrhbnadeildcyose osivien

o R D0 iy e e 300 e 0P 00

nucroclzrstanme cethildsg, shdgen orosssarmdlesel icoingkadch, ar Pginin acids bnding agents,

1
for exaffl il BB Do R BRI EBENE o g ot ot fr xamle
magnesye sipargtey steastc acit @it TBR1aDIFts mpebs wicpgied or they Jinay be dated by

known tecRbighd¥ith hRBt the%pleh@hﬁfa&‘e fof thatdrye or&&layﬁﬁﬁlt@ﬁtmnmnd absorption

ns stop tart at, either r
inthe epiugeRaR T ety P e Bd fifon ot Bhgeiberiod. For
exampladinivatersdolublis mste afasking argperiah eucbfas fiydsoxypserabmethylveehelogsror

hydrox@g ﬁ@ellﬁ%@% R 8 1 deply Iﬂ{& id1QudH a5 e@ﬁ&' §elf?.1§i’se Vt%ﬁlﬁoéé’ ackfate

an adm ni stration O|n cycl es ai l
buryratamhegmphw«bn for two to eight consecutlve vveeks
then gomRSdtioRs ferﬂalVMs& fhai @Isaﬁﬁpfﬁsaitécﬁdslm ge(]HtmLcapsmd)ss wherein

the actla%gagr\l\%lenz xs%rnxéa néea{;q ? ? erﬁ,htrgla ftzm? (I)eo ga&gil L& a{‘%&lgte

C')'r'ﬂ)

“calciund pibpliake drrkaekin,iovas miy gdﬂﬁuaazhpmrlcm@red thepctveingrgdicot is mixed

with wq%l-ysoﬁlﬁ) tﬂﬁ'lég{%ﬁ%fp%ﬁr ﬂ%ﬁ[e%ly 1 651 0RRPYE meBRAS &riekhMBleYpeanut oil,

ew wee rest period. For
liquid pesedfiih |08 oliyé@l-conpounds of the instant invention may
be adm ni stered according 35 to any one of the
schedul es descri bed abov fromtwo to ei ght weeks,
foll owed by a rest perlodsof one week, or twice daily
at a dose of 100- 500.ng for three to five days a
week. In another particul ar enbodi ment, the conpounds
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~ polyoxyefhyleng gerdptaemangeleate.

intraarticularly, intrathecally, or in a slow rel ease .

dosage form In addition, a conpound of

the instant invention and second therapeutic agent
womays/dreosadni ni stered by the sane node of PCT/US2007/024772

adm nistration, i.e. both agents adm nistered e.qg.

orally, by I'V. However, it is also within the scope

of t hﬁqﬁ)éoﬁg g.l[%; el R bR thOa@B et admSaimRaHitkxepients

20 the™ins I nvention by one node. of ) P
suitablesfidnthe inzann fefusmof aguepus GREICNSINE eh SIS Isustpﬁ%dmg agents, for

exampl® SSRRA cABELAREMIEARES ThethYlcalsBaydrmgsropyimethyl-cellulose,

- admnistration, e, g. IV or an O%:Ber ones _o({. ~t_bse - or wettin
sodium glEae, PP BAIY LPYTRIIBRS TR AT AU SIS0 ST o Jpeting
agents b ABMrally-06eitiniEphosplimtide, Sor atinple ledithin, conpuiensdtion products

e instant. pnventi can,t . -t - '
of an stlens (S 0t N EoiP oL B¢ RIS B EEnRlitdblie & obifnsation
productt bfethylent oxide2Gith gmgtchaiafaiiplnatlc m;:ohcplgafpmqmpm heptaderaethylene-
oxyce:ta??’lg g{%&%ﬁ%@#ﬁ&%g@@%ﬂﬂs Ll nyée&toxidéewiﬂ?ﬁﬁiél eBrsASritddrom fatty

[ / t herapeuti c agen‘ﬁ L, -or a - . . ¢
acids andcnisciiak sughas prdyeorthyices seRighgnQroolgaleAraPndqugdioprqducts of
e&ylen@@iih@?ritﬁ %Qrti_?;ﬁes@é?@ &&ﬁ%d{fﬁﬁn fattg @?ﬂ@mﬁhe@{toltdﬁhydﬂ&s,a‘m example

_invention. The, sec erapeuti c _agent, can ,
polyethyi FRGEBBAISEIST G “OHEE COPC T EA U A GOpRT gne or mor
preservaOREdUINEk atipld dileyl] orat-puopyl mirghntiybenzostef ale| opmiangicoloring agents,

tr ment t.h : [ ' ' .
oneor b oSBT el NS i Bt o

aspartaraelm ni stered during the period of adm nistration of a

| corrpoem? S%%gﬁrsh?ﬁgﬂ@mnﬁm&ma&% Bidingt8€ etivetingdediéht in a

. to occu e éntire treatmner perlod.Pf a . 1 such
vegetablennih derreiawpletampshispdl glive pihsesamegnl or coconut ol ormn mpygral oil suc
as liquié'ti PrhA THRBGHY u?]@snﬁ@ m&;s@tnmﬁ tliickieﬁi?g agditrfat éxample tepswax,

' rapeuti c, enot her apeut.i ¢ . WS,
A2 i LS 3BHM AP0 RO g

- ‘agents ma;t e 4dded aypeovide a pelatibiet drelaeneeitiop. Zhesegpmpogitionsanay be

R
Pr i ncPjsbersibianeviescandesanes SHERIIgY Prspargiion Of%é‘\ﬂqP%P“S
suspensgcglg) ) e E!Fdlﬁé%f ‘{Iiﬁgﬂ _r@‘lﬁ_ﬁé theﬁigﬁvﬁgiedﬂﬁt i(llélé_himwiﬂfa dispersing
] ., Li ppi.nco i-ans ki uBl-i sher .
or wettijg Pgégh SEPEN E ALY sig pp{ oot g pu ‘g%iereﬁ}tgq"_‘ wetting
agents £t Sagending agdntscaabieaylifeddycshiosaglendy nvotipnpdpbovs ebdditional
. . d h ' . i i .
o e b SRS RSB et e
compositipns mayde pRueved hi thesrdiiion of en bR gt S¥ih7A§ ascortie gdk:

r e;: ePT deMéﬂeﬁﬁ@il LomPAFHGEVT theSBRMIIOH mADdlsh Bt af the form of an
retinoi

L d receptor nodul gtors, cytotoxic/cytostati. .
oil-in-veates groylsionn (g oy phase 483 aa\éegﬁtiaﬁlfe oblr éﬁ %a}%gl%?ltéyenmlcor arachis

' oil, or alrhinBaf 61, F5eexanipldliquid parafiierGuiAturasdd dicas eSuitahletpimuln ing

s FH SRS O B e B 858 o s

- partial dstehi duirived Somf fate heidpans) hexitpkanhydridsader axgmplaserbitan monooleate,

and coné{ex%ﬁﬁ&% ]ﬂ'gduc%. SPRO RN PRAt L Sstera bRARIGRAe bXIAE, TbE Gafiple

rapeutics, ysecretase inhibitors, agents . .
! i pmusions et pii c i SR ECietiRg Jpvouring
agents, preseragRBt snd loxidaherfere with cell cycle checkpoints

he ipstant .c ound ' :

co- adHPORE BRR AR be ibulLl Wil sPboomtE et E Efmple
glycerol, peopiyleat giytol] sorbitnlico sudrase- Huslh faymulagens nay o ¢ang ¢ ggpulcent,
a preser¥. eflav‘o?in%%@ O5BHAR b s MMdtantibhigarkt O | oW ng

t herapeuti ¢ agents: abarelix (Pl enaxis depote);

al desl eukin (Prolcine(r)); Al desleuldn (Proleukine);

Al ent uzumabb (Canpathe); alitretinoin (PanretinO);

al l opurinol (Zyloprin(r))s_altretam ne (Hexal enQ);

‘am fostine (Ethyole); anastrozole (Arimn dexe);

arsenic trioxide (Trisenoxe); asparagi hase

(El spar(r)); azacitidine (Vidaza(r)); bevacuzi mab
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35 (Zevalin(r)); idarubicin (Idanycin0); ifosfam de
(1FEX(r)); imatinib mesylate (d eevec@; interferon
- alfa 2a (Roferon A(r)); Interferon alfa-2b (Intron
woX003/)70041r | not ecan ( Canpt osare); lenali doni d@CT/US2007/024772
(Revlimide); letrozole (Femara(r)); |eucovorin
(el lcovorin(r), Leucovorine); Leuprolide Acetate

T

solutlome cAnong thanicagabln ivelnclgeandnagdveatsdbat may o8 P@Qh’é@ﬁl are water, Ringer's
solunm?%?ﬁﬁ{)t{)ﬁl )sécﬁﬁh%hﬁmﬁy?&%ﬁ{ r)); ”E| phal an,” L- PAM

. nMercaptopurine, PtU| et hoIg}1 yesn
( Nbsnéhe;tenlﬁ@yeréal(l%@ngﬁu%tﬁ%§1w SR IF gt ofl im-water
mlcmPﬁﬂEIcﬁ%ﬁe?é(ﬁE ﬁ@ﬁv’e i Ji@ﬁﬁ@&@%l\(ekﬂ\iﬂdﬁmﬂybhasew bﬂermﬁipte Gie active

e SRl 1 Sone (100 ok TILSEAIT 80 i o

introdutdAUihRROwate- and gﬁ.&&)ol nﬁﬁhﬂr anl ipreegséd toafonm ¢ m)iyroemulation.

glgfalelt Eggwggta%%es% op% )m@c%au:(s?%rggﬁu{ym‘é%@&ﬁ@%d into a patient's.
blood-straah ibyy docel boliEcnjseEdn. l?slmatwab}’eﬁ oy be @dwnmm to administer the
SO]utIOngIr ﬁﬂ&%eﬁﬁﬂé&?&r@ﬁ?§ (6'5} 3s to Hﬁ’éﬂltﬁﬁlrﬁ'ﬁoﬂstﬁﬂf%ﬁtmw}menu‘auon of

nat e pegadenase

Ada
the lnsterp@g@@pwbéé Dﬁ@vtmﬁl(l?ﬂ)fa SHCbég é‘ﬁ?@%@ﬂ%ﬁ?&%‘f‘ﬁ“ﬁ
intraverithd fdbh&'iﬁéévhd@xﬁi}‘edﬁ @izad o) exdpepress exed detisod therDeltec CADD-
4&, 1)l ent ost atin (N pent0Q); pipobronman _
PLUST%W% Qyntray F RPn, mthranycin 10
(M t hThe pimfnide)tiged compesitions cmxayr’ne(npﬁmfm dirpedterile injectable
aqueou%stggﬁgg&ls i &%@{nyt ﬁ?ﬁ}n AR shiRtab SR Qﬁfnﬁﬂitfa}l)m This

case Rt uxi mab (Rt uxanO
suSPenm:gmbsfqnnuI@@é@w ing ¥ the Epewn aHBEng Hhop & &ispyrping or
wettmg%%é 2t & ﬁsﬁé}ﬁ?ﬁ%\é@&ﬁ% whﬁ:h'h@@é @éﬂ%dﬁné@%ﬁﬁ (’ll'b)e)stenle injectable

suni tin b_nal ea%: 151 %% éScI eros %) terally-
preparsfeiny R bf RSFUISIBFE D7 SOLLb I BRET KR spyanterally:
acceptabl%@llﬁ@f&loﬂ Eolvé\ﬂﬂﬁﬁe)(a)ﬂpmmih) solutiemtinll Aciutame d(oT.eiil additign), sterile,

fixed ofSrE ST BNETA, BBl VR G et ot Dor this purpose any

‘bland fikEoib stayhe pmplbysd inghadingtsyfiBetioaerd-or Tigkycengasnibadditiosy fatty

acids m{cﬂ%% %ﬁflé&é %)Ha‘i‘ﬁah %mﬁbfﬁ rce pg in 8) I :
e L o Lo (el

suppositdrield k‘&%&étﬂ%dfxﬁéﬁétb@ibh ©f the\driig.  Tisksé Et&n;(o@nmnycan(he)p)epared by

i e

but liquichatttheteciahtempeiatme andewuktbengfore melttm hareonem taislease thpdrug.
Such m‘ét%ﬂ?lk %ﬁdd%'}o&ﬁ t&@éﬁﬁ@éﬂﬂted gelatm hydrog}ﬂﬁe&@é@@ldl’édﬁls Ghixtares

ant 1 nven are usgef ul reatin

of polygthylensredyqels afyarions molgetlen s ghts pchialy agid ters o polyethylene glycol.
- The CP&HEp BASsQfcrdabiR, binehehi, jdleseiutions afmspmexbmt efoqr

i PSP o BT 0, DA Ebon

" topical ippliestionshakh ireluds @fcuith veshet pmdigarglgs.cancer in -

conbi "Esé 1: rﬁbo‘%&glfol‘ &%_Fﬁégeﬂf 1ﬂvén%og @é{?l?é LiRsfeRiA in intranasal form

VK- 04 the 1 nstant
via topiral wenof witable intgesalivefiges itqdéiéllif%j devipReeqT vigtransdermal routes,

using tHOSRIASLE Gﬁas&ér‘rﬁl 5ihe Eﬂ-':-ﬂés welininab thoée?ai?é}&ﬁ&y sBOMhehe art. To

be admlfl?sgeg? g ds% gﬁ@éﬂ} 3 ,tllﬁlr‘]ls N fl lxgr&tsgﬁ %%(ﬁ% usrgie sffratlon will, of
course, bé bcbrbinh@ﬁs ratiér B Entermittent throughoThibe dumporegitseno fCantpunds of the

" present égrlsg%t%%{a?i'a nglgc%% %ﬂ ﬁ at %%P#Hosft&’y e&fbﬁﬁ&dgﬁﬁsé\s%ﬁ&?&s doBoa butter,

raI
conmpounds of the instant invention are useful for
treating cancer in 35 conbination with lapatinib
(Tyker be) . Thus, the scope.of the.instant
i nventi on enconpasses the use of the instantly
cl ai med conpounds in conbination with a second
conmpound sel ected from an estrogen receptor
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subjecty the dalbysiostge, willlnormaiy e dsomrpeRsHliby She Prseny

The term "adm ni stration" and variants thereof (e.g.,
"adm ni stering" a conpound) 10 in reference to a-
compound of the invention nmeans introducing the

T wocbgound or a prodng of the conpound into tREYEFIF0SI4772
of the animal in need of treatnent. \Wen a conpound
of the-invention or prodrug thereof is provided in

glycemtaée@e a%tgl ]g Qvgle%%e@ Gggégz{q eol t%mS ur% iﬁ)%tl S/ gﬂ;cﬁls og v ious
moleculdr Svei@ts mﬂtfatyaarcei mhoiptdﬁ:lﬂsyﬂmgl}ml i nc | ude
conc u n gr 81[1]1? %rﬁ{;}%‘ g{éhféd?ﬁegotk '?fg% g'g}é&%dnqg a&ﬁmisl't@ed into a human

COWDOU = agl%gfé’gbﬁé‘amt'ﬁl

dosage %%ﬂm?ng #ﬁ@%@tg%eﬁéﬂlge' WEiBHEL, hd¥ere§asd dfitBélindividual patient, as

fied anounts, as well .as any

well as ﬁﬁd@wty%‘ihéﬁaqeé’é&f*wmﬁﬁr ectly or indirectly, from
comnbi mﬂé ﬂ&ﬁgﬂfegﬂi@ ihieigfthecbnipogndscifeint msthnt ibveation can be

d
slected Bgrarie PRI (7 ispi L s ishuing P S B hep yight, sox and the

type of masbdlﬂytea&ﬂpﬁmseﬁﬂtfc ea@tagv)@f(thﬁqggm@ by treated; the route of

adrmms%llg& ﬁ“é}xélcaﬁh h%ﬁﬂtfuﬁéﬁ%ﬁ o?h‘legaﬁélt 158 dRi Qi dbmPéund or salt

respo tissu system ‘ani rral or
thereof hmpimmd Hat ordlgaan qls;gleg@g@sﬁ@laxbw veterimagan (@ﬁéf,a ly determine and

prescnﬁé%@éffc{@:ﬁ% {ﬁ’rﬁmuﬂ”f%‘i* ufe&imgifeah@éd t@rtrte@ﬂ; ftﬁfexﬁhple,l 6 ipfeventTihkibit (fully
term reatil n ea C

or partiplyp gF %rr%thg@mgw%tO? §t° daﬁ’a%e T eXan %}%%Pf%é‘&m‘
inventioM dah ba aﬂﬁmﬁs&éredlin g il idaily dosarnd up &f HY, @JOtmg &Fongfoliedstof the instant

|| ki | L .
it 1 B SR oS GROB A RARS 0B Bl s e
daily (R} @hd ﬁlreemmteedaﬂymrmx iGempstundgy of thehinglanl/iByentian gatxbesi s

| admml@éred W& 6R0ESk dors]a ¢ of up to 10,000 8B, @EbQ 90(‘5@@ 3 OMhﬁg, 4,000 mg, ‘

of to be_ use

o e ettt 1 06 v oo i
into mu}ltﬁﬂ% &iikyUosesR r?bff)&ﬁtbbd h{ﬁtgveof epi der mal -derived growth
acto an | IDITOr .o
f act of Of SXAMP h?%ﬁ?%’lnd%?f %f’ %néﬁ%%ggﬁvedgg?ﬂvﬁ# efd ina total
daily ddsaof oy fo 1900036 MiEn povatis bithebtstent ppeioaae pe kdvhipisieragronce daily
(QD), of Huitldéhﬁ‘% gﬂﬁ@élg ‘?1%.&)( doéeé‘ &.Rhfa? Pz Baily (BISY, hﬁ&h]!rée tin?es daily (TID).

osan ooxygenase Iq f
Compomais@éﬂvamt@mmreaﬂwean @ﬁf&geei 3 p fptad dar ydosageo up to 1,000

mg, e.g3 GO 3@ Mg, 4d@rrﬂg,@mbeﬁgaeoemglmqauob@ng;mn&umge hdrpinjsfered in

o Pt e urhinte IRBSHaE dellorBhafitor

nmodul htaddition, thamomidistration carbeoodntivuress, i35 Avery day oF inderthittently.
| et epnftﬁ:gf'eor thérﬁﬁttéﬂt@‘ udefl h@reﬂ?ﬁagﬁg sfbping &/d étﬁ}ﬁng at either

The termgs, g npri ses-adm ni ste
regular otmegﬁemtea:mlﬂ chafeﬁ@@piev@teawﬁtpﬁt adgrinigtrationss aamppundip the
instant ﬁa@é{tﬁﬁ%agfﬁé%ﬁhhﬁgtrét{bn%ﬁ% ﬁﬁfdh%e&‘\we& $E6lina} efin administration

her a nbi nat.ion Wt C :
in oycles . SbLH AR BEPD UL HEPSOB AL 1R petiod with no
adminis&RE60HE Np teaRPyesk) oDl whaytmean admimstiation dn al@nate days.

2008/ Q7 1PCT/ U

oyt ot]&a%@:@ ?%89 S hEandi B SRR o B Al Blinisred
accordimgersiny 0£ﬂ15rsehﬁﬁhlq§ desceib nd ehayestompesy vqu}fﬁr Bifew weckgnfollowed by a
rest pen}o{i 8| phant ?\Q W @Rl & th@MmstalintlindoR k2l ®8 88ministered according

reverse tra ri ptase.inhi.bi
to any ogp gf g erhsdnles AaKrbed thove mi“gﬁ "Rt YESS foBe Py a est period
of one vAGRbrIivice dlly kb dtctodn 00F 50)(himgrfen’ﬁ1remﬂd> fiveldayg a week. In another

st.anc an_ant | [ [
particulr G RE 7 CuP P BF e Tnf B Hiven D AP acdfbled! e cimes
daily fot tveatomeerutivg weekst fcdh@wdéyoaﬁwleﬂmﬁmtogu c- enhanC| ng

drug, an inhibitor of cell proliferation and survival

~signaling, a bi sphosphongé , an aromatase inhibitor,

an si RNA t herapeutic, y-Secretase inhibitors, agents

that interfere with receptor tyrosine kinases

(RTICs), an agent that interferes with a cell cycle
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Abbrevi ations used in the description of the
chem stry and in the Exanples that follow are: ARBSF
- (p-am noet hyl benzenesul fonyl fluoride); BSA (bovine
woS@sgtma@k bum n); BuLi (n-Butyl lithium; CDCREY/US2007/024772
(chloroformd); Cul (copper iodide); CuSO4 (copper
sul fate); DCE 25 (dichl oroethane); DCM

( dic %ﬂﬁﬁ%fmﬁ%f?l% ﬁngd%%ﬁé& |an<§€&‘3‘g&@h@cﬁﬂéé| AtR) compounds

of the nssn‘,dnt mxrmt@)q, mgyrajsq be amlisaie i any|oie oExgqnﬁ ) the t)éerapeutlc agents to be
used in i}%tcﬁﬁ'{be 2 ggﬂ entt(ﬁéréﬁaﬂé}(i&ﬂefed% hﬁﬂm “Wpﬂd therapeutic agent”).

t
acet al"J@)'GOVEt SP%Ct‘fFa‘iEﬂ%Pgec”%ﬂB%Efg%é }118 ggpﬁecoq%hgapeuuc
agent o4 Yulifler | Rek sHd@s @ﬁtllh!ﬂfﬂd)bﬂ dosing satiedge apdolte dﬂAﬁﬁmlés)ﬁtaghn will be
resol u |on ectr 0
detemewﬁ e Shp Rt il PO B
L HI\/DSOf bouirde thmrdits Of adnmpistrgtian dfyheeanthoynds af l(lﬁté% invention is
indepenb%%t ﬁﬁ)r&% cﬁn&&ﬁﬁﬁémme MOk ﬁl@ﬁ Qtﬁ ént In an embodiment,

or ous cyanobor )

h
the admammummn ac@m@@ @5 € NEBPRNVEEE; %?ﬁ% Iﬁ'ﬁ‘éﬁ on.” In another
embodi ﬁ@&ﬁ)aal%ﬁuét&tqeh lfdf‘atdo aﬁmych@ tnshndmweiei)on iNkig-vanous
amonl um ace nopsuccl n
administiaties- e"é‘fusn’ﬁg"ﬁ‘"@ﬁ&%l)ce withd éﬁ%‘ JERE F { ﬁ‘? b Sant
mventld?ME hanRekieed oraBy or MER dppodly, Imd dweseoind] theramtw pgen) can be

admmlsﬁeé cf %%I]ﬁ#m}g&a&]gh%?rﬁgﬁéﬁaﬂg%&‘ v%?&lﬁﬂh iM%dl? Q:?aﬁﬁermally,

sublingtiadlyr imbrdmscupalgmectshn dranshveyall el @gmﬁswa inhalation,
vagmalg(%ﬁm)c%maﬂﬁ)w%ﬁgalq‘a% Bglcbltﬁét)éf &rh@ent subcutaneously, mtraadlposally,

opro
| mtraarr(:plerly,sntygtémﬂxaprm HYW el ﬁ%&ﬂ?%@)fom#BAB

(tet rabialion) dﬂH&l Bf B@tsehegnt mTzBﬂtFon and second therapeutic agent may
(tetrabu Ianuno fl.uoride
be acmiptsGrT Y S5 BRYE OF W SR b PERCRRES OB 58 ol by

IV. Holeher, tris ﬁlbmmtbma:hesanpaof i} prefamdrengon to administer a compound of

h 1
the mst%‘ﬁ ‘r_nlbv)?ngt %r l@rsdr{xe%(?de ?xgﬁ Eﬁfh)ﬁ)m a‘:n? o@ﬂaélnggig gt’tlﬁé%ja stéf’gai seco(ild
therapeticadgent bytasdther mp@pmmx%bm&w &t IV pramy QT © e
admm1%r%f19ﬂ ﬁ%&&%@dﬂ%@ Meﬁfabme) EDC (N-ethyl-N -(3-

Et (e? %lfrptgq%% %faa M&?@G&OE% C§J%%§l\|£1da(lﬁﬂat 1?1.).tant

inventidd, amﬁaﬁa jor k&X¥nBSedoni trehtcheohpropedury i.a.pthe second therapeutic

agent, aﬁ%}:tﬁg %ﬁt{%@ p('%l SIE%BEI IE%(A Aqguwi% G aa??k%}hé file@) theMEtment

with the sgondiherpeutiSageritserta sontbarpfion ‘?Q.f Fex ?W%%WW
period cﬁg h,d he&ﬁ%i 1?5 2 gg:@g%.gid)of the 1ﬁétaﬁtt1ﬁfrdnnbﬂlt Yhe secélfditherapeutic agent can

b s arS RIS POEhST ESE ¥ ISRV L ngpfon o ollowing
treatmeMRiEh 6&&5 S (et istdnton. ; InQlditipacatiataeder ti@diment can be

admmls:sd‘g\%g er at rgﬁymlnlséa%h%?mijﬁwd%?ﬁg éﬁiaﬂt te&lﬁ)%n but does

not need fveLT over ﬂmysnb@ tpragpent parigsl ofengsimnpupg of the distaghigvepdion.
Shounh Din i gglrdgﬁms%e o8 idsilin SoiBiRSon yith adlbbiten
S

“to ot n mani lons t are
chemoth¢rapautic ambmﬁkcaéiﬁ@rﬁgfﬂiﬁﬁ i m&’ﬁ‘af‘ﬂfés rF??Bﬁ’( gﬂ\gﬁ"scg compounds

with thé%&;%ﬁg lﬂheﬁoth&fipethtid g Taﬁﬁicantfer E@mmaremt&nhhmmp@eﬂ thevinvention.

t her e are.nqt
Examplswéw B8 G2t P 10 yd B\ eBer Rt difes WQ@% Ak &i6 %y V.T.
Devita arld Sl&[dil&tam(ahtmm)pﬁ%@hmﬁ(ﬂgbmagubﬁ; tzo ,@@pmp@t %IIW%WIMS
Pubhshm@ 4 eﬁ? r‘%%%%cf%n uf?@ﬁﬂ'lﬁ %hed‘ﬁﬁﬁoﬁl@lbe 21535050 &@&drﬂl Which combmatlons of

used. i n e cl al ofte
agents wmdd e ypsefigl bepasdgrethe BB%W‘PD@W‘%‘%’%%%@%‘PP ﬂ@&h‘? gt
t he compound where nultiple substituents are all owed
~under the-definitions of fFormula C or E herei nabove.
"~ Synopsi s of Reaction Schemes 20The fol | owi. ‘ng +Reaction
Schemes, Reaction Schemes | - 111, provide useful
“details for preparing the instant conpounds The

ds)




10

15

20

25

30

35

30 triazol onaphthyridine 1-8. Deprotection of the

amne, in this case wwth HCl, generates 1-9.

The fused triazole may be prepared by acycl ating
woRi@edde 1-6 with an activated carbonyl equCvalszoer/024772

such as carbonyldiimdaZole or with formc acid in

the presence of a carbodEni de, w thout the need for a

v S A RS S SRR DB

modulafSs aﬁlmh&mbeﬁu;tdnatmla‘tm’smc}jmWﬁb@tmem&a@tlmhferaﬂve agents,
prenyl %nég @Jﬁ.ré?étrgs ﬁrﬁuﬁ of§, I-hﬁ @éﬂ&' L REAS AHINGE albhE a!nélogenems

rlazo under  basi ¢ condi tions.
inhibitoBy ﬁﬁ&mnotsascmﬂnh@w EXRsaiTaBRTDIRSE BIBHATSREHOROF el giliferation

and surdivaly Jahﬂé b%gﬁéﬁﬁhﬂﬁéfesb%oﬁfaﬁi@@fnﬁiblﬁﬁcmm }_idgbﬁ 'y-secretase

procedur e I'n reactjopn. Sch
mhlbﬂoxs, @genis thaliptedere With TEOERIPTOTIOS A g@ﬁ@ggﬁfr)ﬁé& a‘ﬁ% ififgrfere

with cefl c§@é Brdipdihtd e Thoing@Attonippuadskre partibilatly ussful when tzaeaﬂjmmstered
n SI u under acidic conditions to give the

. w1_thra F'APhot ri azol e 11-1. Deprotection then gives

1 1 2. A compound of the Astaat ingentian imay abpl’@ﬁﬁé@’ﬂlsfobﬁ‘eatlﬂg cancer in
combm 1(hn w&p%@l}&i\c}%hg eﬁﬁ_’c %ﬁ%rl s iﬂé%h&fﬂ’l%%ﬁl{‘degg’@)ﬁ 418é5)eukin

acetonltri derivati ve

(Prokint®); Aﬂdesnlwkmﬂ’ml b Aderiuzmgaly (Campath iRy aktrednein (Bagestin®);

| auopuri?aé‘ﬁ ny 1GRRY; RS arhiBle QTMQIdNED; ﬁﬁﬂd,sﬁb@(amﬁm@)g ina%nmibleh

PSR U TN T X

~ bevacufinabl pAVAERD); Ibeﬁe{rbﬁﬁ@eai)sulas (Irmgrgm&)ehwmnetgebma@wn Y,

bleomygig (Bl eyg)éa&r@g, ;ogxgx%gv%ﬁ&qe@ggﬁhfnsﬁpﬁéin 4]@5& (b AFE®) Dusulfan

oral (Mplerah®}; aaiustercam Metlwsarb®); mw@bm (X¢ledaTOneapbontatingRarpplatin®);

us dﬁ[?@g st @Ed&@l@L VEmuktfleWNth Polifeprosan 20
carm @mﬁ %Jw g %b@u d éﬂoramb}m@

hnplmtmhgw WalpfD elgh FFé®DiL@F“§‘m

' (Leukedh®N ctbgah tlﬂéll®)5c1étﬁﬂﬁie tz(hn@ﬂdIdA@hslo@rm (Chelar®);

cycl oph(égr@gwgyor o a(gg%@%k) C%p}?.mﬁggl 30 ea@ﬂ&a& g;& t101¥® 1 2

cyclophbdphbhmRea(Clytoxan Sabiet¥); bﬂhrabme (Cytosar-U®); cytarabine hposornal
(DepoCyt®); dacarbazine (DTIC-Dome®); dactinomycin, actinomycin D {Cosmegen®);
Darbepoetin alfa (Ara.ncsp®); daunorubicin liposomal (DanuoXome®); daunorubicin,
daunomycin (Daunorubicin®); daunorubicin, daunomycin (Cerubidine®); Denileukin diftitox
(Ontak®); dexrazoxane (Zinecard®); docetaxel (Taxotere®); doxorubicin (Adriamycin PFS®y;
doxorubicin (Adriamycin®, Rubex®); doxorubicin (Adriamycin PFS Injection®); doxorubicin
liposomal (Doxil®); dromostaﬁolone propionate (dromost'anélone®); dromostanolone
propionate (masterone injection®); Elljott's B Solution (Elliotf‘s B Solution®); epirubicin
(Ellence®); Epoetin alfa (epogen®); erlotinib (Tarceva®); estramustine (Emcyt®); etoposide
phosphate (Etopophos®); etoposide, VP-16 (Vepesid®); exemestane (Aromasin®); Filgrastim
(Neupogen®); floxuridine (intraarterial) (FUDR®); fludarabine (Fludara®); fluorouracil, 5-FU
(Adrucii®); fulvéstrant (Faslodex®); gefitinib (Iressa®) gemcitabine (Gemzar®); gemtuzumab
ozogamicin (Mylotarg®) goserelin acetate (Zoladex Implant®) goserelin acetate (Zoladex®);
histrelin acetate (Histrelin implant®); hydroxyurea (Hydrea®); Ibritumomab Tiuxetan
(Zevalin®); idarubicin (Idamycin®); ifosfamide (IFEX®); imatinib mesylate (Gleevec®);
interferon alfa 2a (Roferon A®); Interferon alfa-2b (Intron A®); irinotecan (Camptosar®);.
lenalidoriide (Revlimid®); letrozole (Femara®); leucovorin (Wellcovorin®, Leucovorin®);
Leuprolide Acetate (Eligard®); levamisole (Ergamisol®); lomustine, CCNU (CeeBU®);

-20 =
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N KOH, CH2(CH2Br)2K2CO3 H202 111-2111-3 . TFA 1-4
-0- 1-3, KOH, IPA 1-5 5EXAMPLES -
Exanpl es and schenes provided are intended to assi st

wo Zhosh7badi t her underst andi ng of the inventi onPCI/US2007/024772
Particular materials enployed, species and conditions
are intended to be further illustrative of the

i nvent.i on dd t th
kg et Sel B o0 S5 AT B,

PAM (ﬂk)erahl@), mercaptopurine, 6-MP (Purinethol®); mesna (Mesnex®); mesna (Mesnex
tabs®); methotrexate (Methotrexate®); methoxsalen (Uvadex®); mitomycin C (Mutamycin®,
mitotane (Lysodren®); mitoxantrone (Novantrone®), nandrolone phenpropionate (Durabolin-
50®; nielarabine (Arranon®); Nofetumomab (Verluma®); Oprelvekin (Neumega®); oxahplatm

(Eloxatin®); paclitaxel (Paxene®); paclitaxel (Taxol®); paclitaxel protein-bound particles

(Abraxane®); palifermin (Kepivance®) pamidronate (Aredia®); pegademase (Adagen
(Pegademase Bovine)®); pegaspargase (Oncaspar®); Pegfilgrastim (Neulasta®); pemetrexed
disodium (Alimta®); pentostatin (Nipent®); pipobroman (V ercyte®); plicamycin, mithramycin
(Mithracin®); porfimer sodium (Photofrin®); procarbazine (Matulane®) quinacrine
(Atabrine®); Rasburicase (Elitek®); Rituximab (thuxan®), sargramostim (Leukine®);
Sargrainostim (Prokine®); sorafenib (Nexavar®); streptozocin (Zanosar®), sunitinib maleate
(Sutent®) talc (Sclerosol®); tamoxifen (Nolvadex®); temozolomide (Temodar®); teniposide,
VM-26 (Vumon®); testolactone (Teslac®); thioguanine, 6-TG (Thioguanine®); thiotepa.
(Thioplex®); topotecan (Hycamtin®); toremifene (Fareston®); Tositumomab (Bexxar®);
Tositumomab/I-131 tositumomab (Bexxar®); Trastuzumab (Herceptin®); tretinoin, ATRA
(Vesanoid®) Uracil Mustard (Uracil Mustard Capsules®); valrubicin (V. alstar®); vinblastine
(Velban®); vincristine (Oncovin®); vinorelbine (Navelbme®), zoledronate (Zometa®) and

vorinostat (Zolinza®).
The compounds of the instant invention are usefill for treating cancer in

combination with taxanes.
The compounds of the instant invention are useful for treating cancer in

‘comblnatlon with docetaxel (Taxotere®).

The compounds of the instant invention are useful for treating cancer in
combination with vorinostat (Zolinza®).
The compounds of the instant invention are useful for treating cancerin
combination with the aurora kinase inhibitor, MK-0457.
- The compounds of the instant invention are useful for treating cancer in
combination with the mTor inhibitor, AP 23573.
The compounds of the instant invention are useful for treating cancer in

combmahon with the IGF1R inhibitor, MK-0646.
The compounds of the instant invention are useful for treatmg cancer in

combination with satraplatin.

~ The compounds of the instant invention are useful for treating cancer in
combination with lapatinib (Tykerb®). ‘
} Thus, the scope of the instant invention encompasses the use of the instantly
claimed compounds in combination with a second compound selected from: an estrogen receptor -
modulator, an androgen receptor modulator, a retinoid receptor modulator, a cytotoxic/cytostatic

221~
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SCHEME | Boc20, NaN3zni CNb TBAB
- 20407112Pcg(t-Bu) 31: 12 THE: 80CDI oxane, 100C NHBoc Cl
1-1 tert-butyl

wa JookAroeltl or ophenyl ) cycl obut yl | carbamat e ( 1- BYer/Ehoomarn
round bottom fl ask was added
1-(4- chIorophenyl)cyclobutanecarboxyLlc acid (40.4q,

agent, gﬁﬁﬂh})roqgg%tﬂwgé}t}qe 4 greP}Lilélr!gtegll t(r:ag}%go a2 ib t%IG' 'ag%M(zila’oA reductase
inhibittredn HBV pyoteassinbititomarevamecdeanbQiptade glhﬁﬂﬁr ‘Anndgioknesis inhibitor,

rear {4 B5ALACS STRLAEIE LR ot ulon bl e

agent, mgeat 1§Bfuiirithgtr'cmmnftan0hia boageninistinl m thatreatmenialf @ctropenia,

an imrdufiblo %ﬁﬁﬁstgﬁ% %htxﬁﬁﬁ%} #@9? roﬁi%ra;ﬁgg‘al?cg g\%%lﬁglgsﬁ gnaling, a

nitr hour's e cru
bisphosphoRale &n AEpenaiase aghibitos gan FIRNAdherapeytic. Grsceretase phibifors, agents that

interferd m&&ﬁ@&@ﬁi oSiHSRIARRS (R TKs eéﬂ”%@enﬁﬁﬁﬁﬁ!%ﬁ'er@@dutﬁ@%@%*ycle

 checkpylp] oy %él e l'aﬁéw%“hsgqr% E¥ver sodi um eulfate

filt eifhdtenar’iaﬂmmmlmﬂdm"sﬂnddanﬁﬂlm&emsﬁﬂetgt,r'fgimmﬁ;teimg" svegmpound)

’1n refel Ke té b Sgrpgé'utnﬁ olfltlfel‘?inf%lt} ﬁ%e%h&gﬁu%ﬂ@ihé 90 % TE A{ P;C)%'\olﬁrug of the

Compomél l@tp diheipin) Qﬁtbﬁ: @tbmay!nu need piiratreent.1 When asompoiridtof the
inventi :?r%r' 690 Irge cf)g/fl";s bwdé&’ﬁ%ﬁﬁ%aﬁoﬂ-@ﬁﬂ Bnd O'Bore Gl er Yetftle fents
(e.g-a Fbi"t(’&mc“ﬁ%d-’éﬁb y%wﬁéﬂm"wnﬂéfa Vit age pachomderstgodhio include
concurrsmitl ant lsetﬁteﬂial irFddubtignydf the compound or prodrug thereof and other agents
[1(4C| ohe qlobut |,g:arba %%'ffﬂ%’)aé d
- A o Boshion” & et
compnamgjthd s;zacrﬁl:dolygﬂtﬂ:dnts (riZthéémm% aghonuts pds)wellf aalahp pexdudi which

i, 844 g SRRt 0 D v

amounﬁmhlle stirring in a hot oil bath with a water cool ed
ref | urheeRsl etﬁaage@icm,e&%nv@ﬁﬁémﬁnas%@ﬁmﬁ feaf that amount of

active ofimbouGfigh Phacc s AR0B) DAL PO Deona response ina

tissue, sggeracaniimalt o duman eat ixheingseugla dylatressgrcha svaldtthari@s medical doctor

_ orother'%ﬂf]j'cfahed by silica gel chromatography (0-5%: 1 PA/ DCV

give tert-butyl . [1-(4-cyanophenyf| g,ycl obut yl ]
( 1 2)le§erm {ieseying t4noaryior trcapmentonicanser” defers) tRwSninistration to a

| Vmamma( Mittctdd wit R eSlc¥Riks ToriionlmiaGefefatb Gi bAE® that alfed Brtes e cancerous

conditiop pbyid @%éﬁ&ﬁ%ﬁé‘@ww% @HWF%S?@P&B%WW E%P%Wﬁ%l"embli’l@}? of
growth dné/cs elatdsiei’ ofthd @hterbut vl

[1- ([in%}{ 8&5} { | Cé’a%goo%gnéé 1&111{)1 orqage uéegl Zlhe(secong cgrhpound

~ is selected from a tyrosine kinase inhibitor, an inhibitor of epidermal-derived growth factor, an

inhibitor of fibroblast-derived growth factor, an inhibitor of platelet derived growth factor, an
MMP (m.atrix metalloprotease) inhibitor, an integrin blocker, ihtérferdn-a, intcrleukih-lZ, 7
pentosan polysulfate, a cyclooxygenase inhibitor, carboxyamidotriazole, combretastatin A-4,
squalamnine, 6-O-chloroacetyl-carbonyl)-fumagillol, thalidomide, angiostatin, troponin-1, or an
antibody to VEGF. In an embodiment, the estrogen receptor’modulat-or‘is tamoxifen or

raloxifens.

Also included in the scope of the claims is a method of treating cancer that
comprises administering a therapeutically effective amount of a compound of the instant
invention in combination with radiation therapy and/or in combination with a second compound
selected from: an estrogen receptor modulator, an androgen receptor modulator, a retinoid

-2
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61.0 mnol) in anhydrous THF (300 nlL) was cooled to
-78C while stirring under an atnosphere of nitrogen.
Then a 2.0 M sol ution isopropyl magnesi um chloride in

wd kg d041> nth, 61 0 nunol) was added dropw SECTOVE0072024772
m nutes. The reaction mxture was pernitted to stir
at -78C under an atnosphere of nitrogen for 10 :

receptomﬁffbldhﬁg)é altgfo OXIﬁ"IZJfEQ ta&lllf%g%;ﬁt zlnz@ﬁlg oh?e%%@é ggrggagirlal%;l protem |

transferasomhibster, au EMGA oA redtiessse imibitor aw HING protdase mhéltmaa reverse

ik t t I}?@ R.§
frans E{E(; tur elﬁ{\%/{asag aﬂgbg%ﬂe% g]t(ﬁlbd@fr ﬁA%g (i%{cl)s:}ts 0 r at’ :
inhibitg off inhierst wylt ﬁﬁlgﬁﬁm@harbmtﬁgnc%emegbqge@wSm in the treatment

R ofancnﬁi@,rzﬁi' dobRisé ] Mﬂﬁ@h&éﬁn&xﬁ%’h&ﬁi’ﬁiﬁﬁﬁt AH i SO RRROG A diNY drug, an

shed wi.t h_a saturated sol uti on of
mhlbﬂ%l%ﬂm E@Fﬂﬂep.aa suryivalsignaling.p WsthopnhgRaterandgmaiase inhibitor, an

siIRNA. lﬁle@;q:fed b@djqiﬁcrefﬁﬂal Ihﬂi\bﬁldrsbagemttm intbrféra Gf,lthdédepl@r gyeine kinases
sodi u it ra .

Rk, BN St rcs St Sl ele RN SRTSRARL B B didfmonti agents

listed algte. chr omat ogr aphy (1- 40% Et OAc/ 5% DCM Hexane) to :

9' \Iggn afcr:lé{taﬂtlt‘ ?ﬂ/% ﬁ:&)ﬂ so mcIudes a )?h?rglgﬁ%ugﬁzg cgmgmmt:}’())n useful for

: treatmzmwvsmma/mmﬁ'é ﬂ’@é F‘PTGPWPF R lyeffgie @m@antﬁf 2 compound of

the mszﬁﬁ&nibﬁﬁé’n arfded sebbritt @eh u&ﬁ&}é&&fﬁoﬁ%tesﬁbge)ﬂrec tor modulator an

 androgdygiépie? Gﬁﬂ%&%{%ﬁﬂ%@%ﬁ ORI oy O psBE Apeat an
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antiprolifemtike pgeat, agdmyl-pmitdin bransféradeliatibitor, an HMG-CoA reductase inhibitor,

an mvéﬂi?%ﬂé{ {a}f f 'r?g%% @r%?%#%@%&%ﬁ@o%&éﬂs indibift;  PPAR-y

. agonist,AdPRAR-Hypepribtnaninfitbiiar tmolefrraamn and grgyalgignalingaal ),
: bxsphosﬂﬂin@és Mﬁ?o&@fa?@ﬁﬁﬁib@tof,%ngﬂgﬂA%é}aﬂﬁﬁé Hse&@@s%bﬁo@ Qaoerits that

T he reactiqQn m Xture was

ea
interfer %\vgt? FECRRfOT fyrosingdinases (Rdsh %gawotéa: lrg?rfea?w@bﬁ é‘?11303’6¥3
checkpointtahio geyof the thbfapeatity spenttNierRdtabevd. ¢ eact ion mxture was

bor m A8 B8PS TBLFAichs PEbFere kel Ehel gt nereoy

" incorpomtedibyrreietknen et hyl acet at e, vvashed W|th a saturated

§9$r%h (gISQIfS Ah i3S Qg%@henﬁw ter i Xix%gﬁg that follow

rlne rire over SO at e

are: AEBS (e aulbprzenassiionyl Tiverides Biow (havipe e elowgin); BuLi (a-
Butyl lithimm)f CBC1b(chkird fooa-dyeCuldboppentoditen TuS O e&ipes sulfate); DCE

ictlon Rl R (st SR Gl Hiolembamiece PV
dimethyifbimamitie DMSO aanmmyamﬂfo@idea)n'ﬁf (dithiashritol) VA ¢ohylete-

diamine-~ i%@%g&%@f%)é rg‘&@%f fq@ene—gﬁc%l A8p4 aceﬁ@ic?d’)l E‘E(ﬁ&ic (ethyl acetate)
EtOH (efhpnal)y BOAY dacstic n@d); fm&mm@fqﬁ@pmeﬂwndmhm@twammmms
(high re)bllﬂtﬁ:)i%z%? bga&rblm qphqigag Qﬂalé)hol)TECMS”@hﬁﬁﬁ%a‘t’d ph-mass
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Acylatis ﬂﬁl ae&q @1¥/111[a§1dg %AY] WHibRAQYBlRd 41n3br %C@JC%HQEM %@’ésrihég
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catoony REERANGH aleh BB Py Blmidh e 8 TR il e or
carbodiikiRMSwilthbut thivirdddfora ¢@lization step. Aliernatively chioronaphthyridine 1-5
may be reacted with a derivatized hydrazine such as an alkyl hydrazine carboxylate under acid
catalysm to give the hydrazine adduct which is cyclized to the triazole under basic conditions.
Compounds of the instant invention in which R' is an aminoalkyl group may be
prepared according to the procedures outlined in reaction Scheme II. Hydrazide I-6 is reacted
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with a carbodiimide to generate a urea which is cyclized in situ under acidic conditions to give
the alkylaminotriazole H-1. Deprotection then gives II-2. '
- An altemative synthesis of chloronaphthyridine I-5 is illustrated in Reaction

Scheme III. A (4-halophenyl)acetonitrile derivative XI-1, in this case bromo, is first alkylated

5 under basic conditions to give the cyclobutane II1-2 which is hydrated with hydrogen peroxide in
the przsence of base to give amide ITI-3. The amide is then oxidatively rearranged in the
presence of t-butanol to give the carbamate ITI-4. Cyanation, in this case catalysed by palladium,
gives nitrile I-2. Reaction of I-2 with an excess of nucleophilic benzyl Grignard reagent and
hydrolytic work-up gives ketone I-3. Deprotection of aldehyde I-4 with an acid such as TFA

10  gives the aminopyridine HI-5. Condensation of I-3 with aldehyde III-5 under basic conditions
gtves the chloronaphthyridine 1-5.
Reaction Scheme |

Bocy0, Nal: Zn{CN),
TBAE, z“(ogm2 Pd(t-Bu)P, IPr-MgCl
—————————— ——————
/C NHBac NHBoc BaMgCl
Cl NG )
Mo 12

NHBoc '
/O'Q"“B“ K2COs, DMF NHBos NoH,
+ [s) _— N, L ——

" NHBoc /N‘HOH ‘AcOH
@ EDC, HOBt
NH
HN
HCI H—C! ke
: H-Cl
NN
~N

-9
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Reaction Scheme I

NHBoc  EDC, DMF;
AcOH

NH ~— -—
W _
16 -1 ' ' -2
Reaction Scheme I
, ,OMN KOH, CHy(CHBrY, /OQ@ KaCOs M0, D%NH:
. br o o
1 B 1112 s -3
Pb{OAC), Pd, Zn(CN), BnaMgCl
NHBm: _— E“ I'3
Br
-4
TFA ] NHa 1-3, KOH, IPA
-4 —— N H _— I-5
‘ g 0
m-5
EXAMPLES

Examples and schemes provided are intended to assist in a further understanding
of the invention. Particular matenials employed, species and conditions are intended to be further
illustrative of the invention and do not limit the reasonable scope thereof.
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SCHEME 1
i, s e
N WPy Pr- ]
on. THF.80C Dioxare, 100G THF, -78C;
NHBoe ————————> : NHBor ~— ———————r
o , BAMgCl :
<l cl NC <78CtoOC
11
N K,COy, DMF o Nk
NHBoc HBoe 80C to 120C NHBoc Diovire
] + | [+] e
N o
1-3 14
I6,N [
N
- ‘)_(0“ ACOH
EDC, HOBI, DMF DMF,80C
HCI Hea1 NHz
] " ct
-
M w
M~
NN

tertbuityl [1-(4-chlorophenyl)cyclobutyl]carbamate (1-1)

To a round bottom flask was added 1-(4-chlorophenyl)cyclobutanecarboxylic acid
(40.4 g, 192 mmol), di-tert-butyl dicarbonate (46.0 g, 211 mmol), sodium azide (43.6 g, 671
mmol), tetrabutylammonium bromide (9.27 g, 28.7 mmol), zin¢ triflucromethanesulfonate (2.30

- 8 6.32 ramol), and THF (I1L). The reaction mixture was heated to 60°C while stirring in a hot

oil bath with a water cooled reflux condenser attached under an atmosphere of nitrogen for 18
hours. To the crude reaction mixture was added a saturated solution of sodium bicarbonate,
suspended in ethyl acetate and washed with a saturated solution of sodium bicarbonate, followed
by water, brine, dried over sodium sulfate, filtered, and concentrated. The resulting residue was
purified by silica gel chromatography (0-3% IPA/DCM) fo giv'e tert-butyl [1-(4-
chlorophenyl)cyclobutyljcarbamate (1-1) as a white solid. HRMS (M+Na)*: observed =
304.1075, calculated = 304.1075. _

tert-butyl [1-(4-cvanopbenyl)cyclobutyljcarbamate (1-2}

To a solution of zert-butyl [1-(4-chlorophenyl)cyclobutyljcarbamate (1-1) (5.32 g,
18.9 mmol) in anhydrous 1,4-dioxane (70 mL) was added zinc cyanide (2.44 g, 20.8 mmol),
followed by bis(tri-t-butylphosphine)palladium(0) (0.965 g, 1.89 mmol). The reaction mixture
was heated to 100°C while stirring in a hot oil bath with a water cooled reflux condenser attached
under an atmosphere of nitrogen for 1.5 hours. The reaction mixture was ﬁltered, and
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. concentrated in vacuo. The resulting residue was purified by silica gel chromatography (0-5%

IPA/DCM) to give tert-butyl [1-(4-cyanophenyl)cyclobutyl] (1-2) as a waxy off-white/ yellow
solid. HRMS (M+H)": observed = 273.1598, calculated = 273.1597.
tert-butyl {1-{4-(phenylacetyl)phenyl]cyclobutyl}carbamate (1-3)
A solution of tert-butyl [ 1-(4-cyanophenyl)cyclobutyl]carbamate (1-2) (16.6 g,
61.0 mmol) in anhydrous THF (300 mL) was cooled to -78°C while stirring under an atmosphere

~of nitrogen. Then a 2.0 M solution isopropylmagnesium chloride in THF (30.5 mL, 61.0 mmol)

was added dropwise over 5 minutes. The reaction mixture was permitted to stir at -78°C under
an atmosphere of nitrogen for 10 minutes. Then a 2.0 M solution of benzylmagnesium chloride
in THF (116 mL, 232 mmol) was added dropwise over 10 minutes. The reaction mixture was
permitted to warm to 0°C. After 2 hours the reaction mixture was quenched at 0°C by addition
of a saturated solution of ammonium chloride. The reaction was permitted to warm to room
ternperature, suspended in ethyl acetate, washed with a saturated solution of ammonium chloride,
a saturated solution of sodium bicarbonate, followed by water, brine, dried over sodium sulfate,
filtered, and concentrated in vacuo. The resulting residue was purified by silica gel
chromatography (1-40% EtOAc/5% DCM/Hexane) to give tert-butyl {1-[4-
(phenylacetyl)phenyl]cyclobutyl} carbamate (1-3) as a waxy off-white solid. HRMS (M+Na)":
observed = 388.1892, calculated = 388.1883. -
- tert-butyl {1-[4-(5-chloro-3-phenyl-1,6-naphthyridin-2-yl)phenyl] cyclobutyl}

carbamate (1-5)

To a round bottom flask was added zert-butyl {1-[4-
(phenylacetyhphenyllcyclobutyl} carbamate (1-3) (2.7 g, 6.1 mmdl), tert-butyl (2-chloro-3-
fonnylpyﬁdin~4—y1)carbarhate (1-4) (1.6 g, 6.1 mmol), potassium carbonate (5.0 g, 6.0 mmol),

* and DMF (20 mL). The reaction mixture was heated to 80°C while stirring in a hot oil bath

under an atmosphere of nitrogen for 15 hours. Then the reaction mixture was wanmed to 120°C
for 1 hour. The reaction mixture was permitted to cool to room temperature, added water,
suspended in ethyl acetate, washed with a saturated solution of sodium bicarbonate, followed by
water, brine, dried over sodium sulfate, filtered, and concentrated in vacuo. The resulting residue
was purified by silica gel chromatography (5-50% EtOAc/5%DCM/Hexane) to give tert-butyl
{1-[4-(5-chloro-3-phenyl-1,6-naphthyridin-2-yl)phenyl]cyclobutyl } carbamate (1—5) as an off-
white solid. HRMS (M+H)': observed = 486.1954, calculated = 486.1943.

tert-butyl {1-[4-(5-hydrazino-3-phenyl-1,6-naphthyndin-2-yl)phenyl]cyclobutyl}

carbamate (1-6) . _

To a microwave vial was added ferz-butyl {1-[4-(5-chloro-3-phenyl-1,6-
naphthyridin-2-yl)phenyl]cyclobutyl} carbamate (1-5) (4.05 g, 8.34 mmol), anhydrous hydrazine
(5.24 mL, 167 mmol), and 1,4-dioxane (15 mL). The reaction mixture was then heated under
fnicrowave irradiation fof 5 minutes at 100°C (high absorption). The reaction mixture was

permitted to cool to room temperature, suspended in ethyl acetate, washed with a saturated
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solution of sodium bicarbonate, followed by water, brine, dried over sodium sulfate, filtered, and

“concentrated in vacuo to give Zert-butyl {1-[4-(5-hydrazino-3-phenyl-1,6-naphthyndin-2-

yl)phenyljcyclobutyl} carbamate (1-6) as an orange solid/foam. MS (M+H)™: observed = 482.3,
calculated 482.59.

tert-butyl {1-[4-(5-{2-[(1-methyl- 1H—1m1dazol-4-y1)carbonyl]hydrazmo} -3-

phenyl-1.6-naphthynidin-2-yl)phenyl]cyclobutyl } carbamate.(1-7)

To a round bottom flask was added rert-butyl {1-[4-(5-hydrazino-3-phenyl-1,6-
naphthyridin-2-yl)phenyl]cyclobutyl}carbamate (1-6) (3.94 g, 8.18 mmol), EDC (1.34 g, 10.6
mmol), HOBt (1.44 g, 10.6 mmol), 1-methyl-1H-imidazole-d4-carboxylic acid (1.34 g, 10.6 |
mmol), and DMF (40 mL). The rcaction mixture was heated to 60°C while stirring under an
atmosphere of nitrogen in a hot oil bath. After 45 minutes the reaction mixture was permitted to

cool to room temperature, suspended in ethyl acetate, washeéd with a saturated solution of sodium
bicarbonate, followed by water, brine, dried over sodium sulfate, filtered, and concentrated in
vacuo to give tert-butyl {1-[4-(5-{2-{(1-methyl-1H-imidazol-4-yl)carbonyl}hydrazine}-3-phenyl-
1,6-naphthyridin-2-yl)phenyl]cyclobutyl} carbamate (1-7) as red foam. MS (M+H)': observed =
590.3, calculated = 590.69. _

tert-butyl (1-{4-[3-(1-methyl-1H-imidazol-4-y1)-9-phenyl[ 1,2, 4]triazolo[3,4-f]-

1,6-naphthyridin-8-yl]phenyl} cyclobutyl)carbamate (1-8)

To a round bottom flask was added ters-butyl {1-[4-(5-{2-[(1-methyl-1H-
imidazol-4-yt)carbonyl]hydrazino}-3-phenyl-1,6-naphthyridin-2-yl)phenyl]cyclobutyl} carbamate
(1-7) (2.73 g, 4.63 mmol), acetic acid (5.30 mL, 93 mmol), and I,4-dioxane (20 mL). The
reaction mixture was heated to 80°C while stirring open to the atrnosphere {capped) in a hot oil
bath. After 3 hours the reaction mixture was permitted to cool fo room temperature, suspended
in ethyl acetate, washed with a saturated solution of sodium bicarbonate,. followed by water,
brine, dried over sodium sulfate, filtered, and concentrated in vacuo. The resulting residue was
purified by silica gel chromatography 1-15% IPA/DCM. The appropriate fractions were
combined and the solvent was removed in vacuo. The resulting residue was repurified by reverse

- phase cclumn chromatography (Sunfire C18) eluting with 5 to 95% acetonitrile / (0.1% TFA /

water) gradient. The appropriate fractions were free based by suspending in ethyl acetate,
washed with a saturated solution of sodium bicarbonate, followed by water, brine, dried over
sodium sulfate, filtered, and concentrated in vacuo to give tert-butyl (1-{4-[3-(1-methyl-1H-
imidazol-4-yl)-9-phenyl[ 1,2,4]triazolo{ 3,4-f]-1,6-naphthyridin-8-yl]phenyl } cyclobutyl)carbamate
(1-8) as an off-white solid. MS (M+H)": observed = 572.3, calculated = 572.7.

1-{4-[3-(1-methyl-1H-imidazol-4-yl)-9-phényl{1,2,4]tnazolof 3,4-1]-1,6-

naphthyridin-8-yliphenyl}cyclobutanamine dibydrochloride (1-9)

To a solution of ferz-butyl (1- {4-[3-(1-methyl-1 H-imidazol-4-y1)-9-
phenyl[1,2,4]triazolo[3 ,4-]‘}-1,6—néphthyridin—8-yl]phenyl}cyclobuty])carbamate (1-8)(2.52 g,
4.41 mmol) in MeOH (5 mL) and DCM (15 mL) was added a 4N solution of HC] in EtOAc (22
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mL, 88 mmol). The sealed reaction mixture was permitted to stir at room temperature. After 4
hours the reaction mixture was concentrated in vacuo to give 1-{4-[3-(1-methyl-1H-imidazol-4-
y1)-9-phenyl[ 1,2 4]triazolo[3,4-f]-1,6-naphthyridin-8-ylJphenyl} cyclobutanamine
dihydrochloride (1-9) as a yellow solid. HRMS (M+H)": observed = 472.2249, calculated =
472.2244. -

The following compounds were prepared in a similar fashion to Example 1-9:

{ Cmp ‘Structure Calculated HRMS | Observed HRMS
| m/z (M+H)" | m/z (M+H)"
1-10 470.2088 470.2068

1-11 510.2149 5102124
C

1-12 509.2197 509.2192

1-13 514.1809 514.1799
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1-15 [392.1870 392.1856
1-16 408.1819 408.1803
HO
1-17 4062026 406.2006
1-18 4472.1838 442.1820
F
F

-31-




“mﬁ@%ﬁﬁ?

844- (1- am nocycl obut yl ) phenyl] - 9- phenyl [ 1, 2, 41tri aw o

[ 3,441-1, 6-naphthyridin- 3-01 (

- hydr azi no- 3- pheny1-1, 6-

ettom flask was added tert-butyl

1- 16)

To a

PCT/US2007/024772

napht hyri di n- 2- yfIphenyl]cyclobutyl}carbanate (1-6)

(2.77 g, and.l1

1-19

carbonylbis(lFLitniaazoIe) (4.1

1,4 Dioxane (30 nal){>
then heated at 952~HTd@L an atr
To the crude.l &g nﬁ%xture \
sol ution oﬂ bi caf bonat e
acet at g/~Xhe ga 10 | ayer
saturated’%ﬂlutlo of sodi um bi
wat er, then brine, dried over 9
filtered, and concentrated. Thd

626,1 9% 40 my
rd reaction m
josphere of ni
vas added a sd
(100 nm.) and
vas washed wi t
carbonate, fo
odi um sul f at e
» resulting re

14221988

Xt ure was

it rogen.

t ur at ed
et hyl

h a

1 owed by

si due was

1-20

then purified by silica gel chy
with 0-10% | PA/ DCM e appropf
t hen conbi ned and,—n- §ﬁlvent !

ive (3- ydroxy-

phenyl [ 1, 2,{4]

enyl ] cyg¢ ' i
M5 (M+H) : toBser veth2508. 1,
To a solution of tert-butyl

calc

{114- ( 3- hydroxy-9-phenyl [ 1, 2, 4]

ddafbir aphy e
iate fraction
vas renoved in
9_

1,/6- napht hyri di
>a) as a tan 1
ul at ed 508.

triazol of 3, 41

143612180
S were
vacuo to

n- 8-y1l) ph
5 solid.
6.

1-1, 6-

1-21

was added a 4N sol ut

naphthyridi n-6- yflphenyljcyclot
(1.14 g, 2.25 nmol) MeOH (5
Ut don of HCL
ﬁsﬁ Afte
traved i n vag
am nocy A pheqyl] - 9- pheny
-1, 6- H&bhhhyrldl 340l hydrochl
yel l ow solid. HRMS (M+H): obser
cal cul at ed 408. 1819.

mol ) atroomﬁe
m xture wag

YBy.Liar bamat

in Et 0Ac (22
2r 4 hours the
uo to give 8-
I[1,2,4]triaz
oride (1- 16)
ved 408. 180

Subsequent

&4362106)
m) -

m.) and DCM (|15

n., 88
reaction
[4-(1- 20

ol o[ 3, 41]
as a

3,
, X-ray

1-22

crystattographicamatysrs of
i ndi cates that solid Cbnpound ]

cl gBUYyMpheny 1]
yTi did- 3(211
A S2007/ 0247

S5 tertudbutyy
{144- (9- phenyl [ 1, 2,4]tr|azolo[
8- anhenyIIcyclobutyllcarbanat

A

t hrgi%%gg)w SOt

-9-pheny|[1,2,

To

exi sts as
-one ‘25 hydrg
1-16 SQ

3,41] -1, 6- naph
e (1-15)
5691

‘gsrq.é?so:s

41tri azol
cloride
'HEME 1B

thyri di n-
To

1-23 |

ad_heo £ ol adda
a—touha—TPpottomTTasK—was—accea

mol ), HOBt (401 ny,
5 40 nmol ),

StNBr red at
regen for
added '
{114- phenyl- 1, 6-

I TN QK
(gsﬁ%o‘a2|nﬂ§§ -1,
yl ) phenyl | cycl obutyl } car banat e
nmol ). The reaction m xture was

cstir nverni aht
SV er- Rt

a1t
et

30 m nutes.

?3?%¥ c acid
(2 5 nm). The

room t enper at
Th

napht hyri di n-
(1-6) (1.30 d

P28,
reaction
ure under

en added

2
, 2.70

then permtt

e undar..an
Ul O AT TOr T CATT

ed to

room-t-annear af
4 T GVOUTIT © \/llP\/l AT
at nroSphere of nitrogen.
suspended in ethyl acetate,

brine, dried over sodi um sul f at
concentrated in vacuo.
purified by silica ge

fol | owed

e, filtered,

The reaction m xture was then
washed with a saturated
sol uti on of sodium 15 bi car bonat e,

by wat er,

-and
The resulting residue was
chr omat ogr aphy 50- 90%

Et OAc/ DCM then 1-15% | PA/DCM The appropri ate
fracti ons were conbi ned and the sol vent was renoved

in vacuo to give tert-bug
{144- (9-phenyl [ 1, 2,4]tr

ﬁgzolo[S 41] -1, 6- napht hyri di n-

8- Aphenylicycl obutyl | carbanate (1-6b) as a tan

solid.

M5 (M+H) : observed

492. 2,

cal cul at ed




20 = 492.6. |

44- (9 phenyl [ 1, 2,4]triazol o[ 3, 411-1, 6- napht hyri di n- 8-
“K%£ }] cvcl obut anami ne hydrochl oride (1- %é%msmMWWMTH
0 a solution of tert-butyl

{144- (9-phenyl [ 1, 2, 4] triazol o[ 3, 41] - 1, 6- naphthyr|d|n8
-\/fI nhpn\/l ] {"\I{"| nhllt \/I lr‘nr bhamate (1- 61?\ (1 Q7Zq.__2.177

1-24 [ rnnol ) in MeOH (5 rrL) and DOM ( #84.265211 )  wad 4/436M a
4N sol ution of HCl ir(JtOAc (5|44 rnL, 21.77 nunol).
The seal ed reacti g~ hure wa pernitted tq stir at
roon1tenper.,u 2. !g! er 4 hourg the reaction m xture
144-( yi'| T} riazol o[ 3/41] -1, 6- naphthyrldln 8
- yfIphenyFT%ycIo--fanan1ne hy rochl ori de (3-15) as a

tan solid. HRMS (M+H) +: observed 392. 1872,
cal cul at ed 392.1870. WD 2008/ 070041PCT/ U3200

1-25

7/ 024772 SCHEME | C 476.2445 476.2454
ut anecarbponittile (1-2c)

144- br onophenvft cycl

TBAB (1.61 g, 0.5 s, di bromopropane (22.12 g, 110
nunol ), and ' Ui | -1Cc °(19.6g] 100 nmmol) wgre added
to a Skirr olut 'on ot KOH (31.17g. 500 mol) in a
m xt uike wat er and 200 rnL of toljuene

(t enper &t uv-¢ mai n ned between 72 and 79 C)|. The

m xture was heated by steam ang was stirred |at 99-108

Cfor 2.5 it The m xture was cool ed to 80C gnd 200 niL

of heptane was added. After tThesoesigsli Ng M |XoyhHhegas
cooled to RT with 10_stirring.] the top clegr

t
solution was filter eﬂi washed Wi th water (3X30 inL)
and condbﬂtratgd ‘nJvalfto to give oily proddct 1-2c.

1-(4- b.omofey boxam de (1-3c) H202
(30% %&gﬁ;
stirr

hdded over 3 h to a
y: c (13.88 g, -538.9 nmol)
and K2CO8 (1.62 g, 11.8 nol) i
40-87 C, 15 cooling wth a matPr

1-26

h 59 naL of DWBO at
( bat h. The resulting
R mxtoure—was——cooted—to—27+Cand 06—t was
1-27 added over 30 nmin. Crystalline gg%ﬁﬁ? 1-3c ﬁgﬁﬁgg?
More water (100 nL added over 1 h. The
4 before filtration.

v resul ting
fiar 16 h The

cake was ri

A

20t en- butyl (1- (4-Br

1 308 L of
After dryin

onophenyl )

wat er and t hg
) in a vacuum
as a white sg
Cycl obut vl | car

n with
oven at
l[id.

bamat e

(1 4c) Pb(0Ac) 4 (25 7 g, 25 7{ nunol) mas added to a
De o

ad Al it
ol.lllcu SoTrteH6h U| 5€

64 nL of t-BuOH at 57 C to 86
bat h. The resul ting € 5

(192 7 L
H, U ] L
128 A% g WA oN
stirred at 65-86C for
0 26 Cand 12.7 g of
55 nL MIBE. Afiter 10
The 25 cake Wyas rinsed
ned filtrate|was '
0 t he organic|layer was

of 10% KHCO3 (gauti on

L
washed w t

20 i nCof water an
t hen washed with 3 X 10 nml .,

bubbli nn\ dried 1-5 126- \I\ﬂ

2008107004 1PCT/ US2007/ 024772 over ‘Na2SO4 and
concentrated in vacuo. The resulting solid was rinsed
with 8 niL of IPAc and 8

-33-
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inL of heptane and dried in a vacuum oven at 40 C to
gi ve product 1-4c as a grey solid. tert-butyl
nophenyl ) cycl obut yl karbarnate (1-2) , :
wol iR urry of Pd2dba3 (101 ng; 1 nol % ar%ﬁmasz"“fm"m
(122 ng; 2 nole% in 5 DWF (25 nL) was sparged mnth
nitrogen for 5 min and then warned to 65 C and.aged

1-29 [for 30 min. At this tenp was addd@f.2##fe aryl piiGR4de
1-4c (3.6 g, 11 mol 2|nc powder (51 ngy; 6 nmol %

and the zinc cyanige A4/ ng; 0.60 equiv) rijnsing
with DVF (5 R 'solutlon was heated to [92-95 C.
and aggg}ig ] The & uti on |was cooled to RT
over ni np ~ed through|a pad of Sol kja Fl oc,

ri nsing th&ftake ¥n DMF (5 nll). Water (30 |nL) was -
added over 10 3.5 h at 25-33 Cj| along with seed.
After aging overnight at RT, the resulting

sl

crystalline solution ] red and washed wth
aqueous net hanol and \é\g‘ge-gé—hcévzgﬁm ght to yield 1-2 as
a yellow gsolid. tert-butyl
(1-14- phI acetyl) phenyl | cycl

dgopt yl | carbamate (1-3
,)Hgg@s added to a ’

] L4} as _hged for 3\4fhours
N kekhing the reaction tefperatfure between Mo @tan
-20 C. The stirred solution was cooled to -30 C and

addedg fq ﬁmﬁﬁowc%@mﬁ&@m%ﬁé@[@,@ quﬁgélyfsl @ﬂ-l(@-ﬁaphthyridin—

) [ S previously coo

wer e Bepeouatl ddttem dlatiheasatided m-t-»blaylefl [ZQSV@ﬁramﬁafBeiﬁhcnyl 1,6-

g Mg piobuenr R U T 0T b B B g 1.1

carboryjlyis( H’-_I)1nu@zg|le);(jln]&bg;t4r@tmmol)nmdr4 Pedane@0prlgs Jhe scaled reaction
mixture 'iﬁi%@?éﬁ%e‘é‘@& a@@hﬁ&dantdﬂﬁo?h&é{ff‘?n CEB‘ Eﬁ%d%tr@ﬁél?mmmm

ﬁ@s urr¥ h was filtere washe t ane
was ad« edsplugion Rfsqdigp p%@@ﬁatp &1% rg.[.) and-gthyl acetate € organic

layer wab vfhshdﬁbwﬂh g bdtﬂlﬁfeﬂlsﬁmhbﬂ af sbelinmel Bicarbobatg, followed by water then brine,

aiod o83 i HIRBE Fle, Bl ofshbito L o i S S 56
silica gel anoglatowphy eluting Wath@ W% Bt DSt Rheeppréftiatd frackiospwverg then

combm&f‘zﬁldttﬁé'%%e% ﬁﬁ@reﬁﬂvgd\iqrg\%{:w toT%We Yok l#{{tylg'i] 4%? h?@’gg}?g

over ni ght Si'n

phenyl[}, %éhne@ﬁ[égfd o phiyEmiet phcay IpSloRn tromrase (i) as a tan
solid. nmmdﬂandbgeh@dhsa&mmzm=t=eoslsur ry. was aged for one

h fil Le d {
Lt i 15 L g e A o
naphmyuémtﬂjyﬂﬂpheayi]dygbyhtyf} carbamate (1-6a) (1.14 g, 2.25 mmol) in MeOH (5mL) and

DCM (154t iws %Ph&{: é;?rg BB %f ﬁg?d‘ﬁ@ﬁé‘(%é nft!, B2 Eand) RRGAY ] ©

%5 amat e ot aSSi um
temperafye;, AALHSE! e PRI VEIS CUICPIAIAR R haeri@ Eive 8.141-
mmnocﬁrabnwﬂ)pﬁm@meg-pﬂ&ym 0} @&61@[3&1 11, 6-h eV M InUY-81 Wldrochloride (1-

16) s 2 10 B @#ﬁg&{?{w@% ¢80, Pityired =40 451510

( 2 00 Sm;eqhaﬁp){rrgy tiystallegmpdi@snalsistod tievye B4« solAf indicatks that solid

Flmmgafter a further 1 h
Comp()ﬁd,lvﬁegﬁﬁt%%&ge@% vvae$ %? tere washing with 2:1
8- (4-(1- PRI R RRePYIL O FOROHLIA szl bt Srpomlbgscin S Rtone
hydrocldriden 2 x 60 nL). The solid was dried under niirogen
flowto afford 1-5 as an off-white solid. WO
20081070041PCT/ US2007/ 024772 tert-butyl
(144- (5- hydrazi no- 3- phenxl-l 6- naphthyrldln 2-yfl phen
yl ] cycl obutyl) car bamaté (1-6)
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Anhydrous hydrazine (25 nL, 797 mol) was added to a
stirred solution of chloronaphthyridine (1-5)
WO(FU%J’ 51.7 nmmol ) in 1, 4-dioxane (200 nl) pppgR5pe3B24772
nosp ere of nitrogen and the reaction m xture was
heated to 95C. After 30 min the solution was cool ed
to roomtenperature, ethyl acetate (400 nL) was added
and the solution was washed w tfy>a saturated sol ution
of sodi um bi car bonat e, N Wat er and bri ne,
-dried over sodium sulf ered, and concentrated
in vacuo to give (1 6 r éhge solid. SCHEME ID
t en- but yl ) :
(144-( 9- pheny1- 3- pyrﬁﬁ1d|q62- [1,2,4]triazol o] 3, 4- A
1, 6-napht hvridi n- 8- yIIphenylIcyclobutyllcarbanate
(1 6d) 15To a round bg%%ﬁﬂgﬁ%igk was added
tert-butyl {144-(5-hyd henyl- 1, 6-
napht hyri.di n-2- yfIphenyl]cyclobutyl}carbanate (1-6)
y,{®.554 mml), EDC (138 €, 0.721 rnnol), HOB
g, 70.ME2 I pyri m difng tear Qoxyl i c “(§O N
g a"’].ﬂl nnnﬁggggéﬁEAf‘.w I‘ilnL, 27218 e
"PM(3~L) . The react iSg nxtokre was then chppedsges
wu-¥EAt edinder mi crowaves-hrradifari on at 1OOCnF®r 5
m it es. The m xture wasi-@bool ed, acetic acid 2615
(0.476 nL, 8.32 mmol) was added and the reaction mas

0c. ri6r o i S b T S AR CREAT AR, 11 oo

to coﬂhﬁkﬁﬂk@dﬂhﬂﬂﬁﬂﬂbﬁhﬂeél1;psoended in_ethy

t
ace! apgy . i %‘ﬁ lﬁ”ffaEk @6%&&&@ %5%9 !:rg‘ 298 nﬁ%o%%’(bﬁ{@wl mg,
10.6 mmelifomsis atifl 4248 mg,i 3. 4Qe¥lml) QEM E9rabh & MMPA 2 5mlh T, reaction
mlxtureu?a% thé@Siinkd Hﬁoﬁﬁ%kﬁgﬁaﬁ@émﬁiéf hf étﬁl@sﬂl\éresdflnhtﬁ%eﬂ §br 30 minutes.

romat ogr aph 0Y%dP, The pro e .25
Then acipt 448 AL AT PR DR S TERR VR 2 rov e
yl)phenqubwmbti@l}bﬂ'b@hme (1-6y (L. 320Jg . 7({1111416%}9 The reaction mixture was then

di 2
pemntln%ﬂﬂ)?ﬁ %He éﬁt&?ﬁoﬁlﬁgﬁm cy c? u%cf'e][r w£0 ar l?e[rg ?ﬁn%ligeé d eThQ ?&cnon
mixturcavasdheanmyspendéd i ethybagatate))washess egatura@d @olation of sodmm
b1carboﬁzﬁé 'l(ﬁ@é?ido ﬁgpbgne dned over sodmm sulfate, filtered, and concentrated in

phenyl yrl | n-2- triaz
Vacuo. Ihgrﬁﬁl&lﬁﬁg FRyioug ‘“ﬁls gm'l % ge %lgeqng gt%' ﬁ 0 EtO]Ac/DCM
then 1- IBW]IQ’G’DUM | WRe 4pbrdftjate ﬁ:ach@nﬁﬁcre cé¥ibined and the solvent was removed

in vacuQ Oq?{reo tg% f{l—?[%—l(g Egowllqaéw]zwzolo[ii 4--1 6-na;;l;8hyr1d1n—8—

. yl)phenfllmlobewﬂhe:bgmats {b*ﬁb) ad aiian solid 1918 (R obsereddot 49212, calculated

=40926L, 6 naphthyrldln yl)phenyl]cyclobutyl|carbanate
(1 6d 71 ny, MeOH (2 .inL) and DCM (3
inL) (%Eiéreml[bmmné%frlia&%%ﬂ leé-nm@wﬁme‘i Waphepyl]
nil. Gvcﬂoguﬁfmh,he hvdeckleadied-1Hacti on m xture was

ted .t t Af t
Phe r Eag eotpfiornityer ot U ERRGM Aol Lo hihtnyridin.
8-yDphényljcgidtueyl feedetriatn(1p6b)t (1105 089 78 m@hmth:@H (b mlawd &CM (15
mL) walgﬁdlfﬁﬁsﬁfﬂqulﬁ%nr(ﬁ'ﬁﬂﬁﬁ E}g 5“34 faresy. nﬁxﬁj\ﬂa r'ﬁﬁﬁ @Q@& ?eactlon

romat ogr i'te Cl8) eluting.w
mixturesyRR,PEEBitteH [ S |ater0Pm( femrwm At e sarien ml*ﬂ*{s Was

filtered RPEVO P49 Ehér{y ¢ ARzse R4 OnGﬁQtlﬁgrﬂ@h—Bn vacuo. The

ing res S,t i ssol '

yDphenyiGHlobaifyine bﬁ%ﬂdﬂ'a%%@% RERapRS HRME Ry Bt =
392, 187(25ca1¢1ﬂatec2€392m)8‘m then concentrated in vacuo to g| ve

1-14-(9- 10

phenyl. - 3- pyrirnidi n- 2- y1l[ 1, 2, 41triazol of 3, 41] 1, 6-na

pht hyri di n- 8- yfl phenyl ] cycl obut anam ne hydrochl ori de

(1-10) as a tan solid. M5 (MtH): observed =

4702098, cal cul ated = 470.2088. SCHEI\/E | E (ALTERNATE

SYNTHESI S FOR COVPQJND 1-16)
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1-5 151-16 Internedi ate (1-5e) A
stirred slurry of chloronapthyridine 1-5 (1.8 g),
ydrazi ne carboxylate (0.318 g) and
“Kﬁﬁﬁﬁygpgnol (20 L) is warned to 66C before ggggﬁ$%gmmnmz
honogeneous. 5-6 N HC1 in IPA (0.05 m) ‘is added and
the tenperature is increased to 70 C for 16 hours and
then is 20 cool ed to RBCHEMEAC:o0ling to RT, 45w %
pot assi um hydroxi de solution (0.52 nL) is mxed with
water (5.5 nil) and added over 15 minutes. After .30-

m nut.es, agueous acet |d 0.7 niL 6 nL water)
:}f\&ﬁde&ﬁhﬂﬁ: )éﬁeﬁul ting

Br urry is aged at for three hour fig tered and
wasieed with 1:1 fPAJwatec (2 x 2.4 nl). ThE product -
is-dried under nitrogen flow then slurried in

met hyl ene ch| oride at 20C for 4 hours, filtekes de
_Poiogkki ed un it r oyencdaf | ow af f oFnMeCl- He @s)an

of T - whi t oM%eF. NHBoc )

844- (1% nocycl obut yf Ing 1} - 9- phenyl [ 1, 2f 4] t;_isazol

o[ 3, 4- A- 118€ napht hyri di n3(¥®) - one (1-16)
2008/ 070041PCT1US2007/ 024772 A sol ution of
aqueous concentrated HC (12.1 M 0 64 nL) in et han
er] 30 to a sti d NHBoc

weQ | nl) Nedded, gk opwi se oV
r:,%ur r—yEAe-f O":' OT) | ne
) and wat gr 5(0. 2 rTL) at"B50€: er 3 hour 8

follow ng acid addition, t#e mi e , !
14 ged overni ght & 50C, cool.ed5t 0 room t enp&t at ut® and
filtered. Acetyl chloride (0.5 g, 7 5 nmmpl) was added

over fL(fblthoph clébhitdhedarBini@ife IH@ sol ution WaS
it g%ﬁéf 2 05 e S B hR0b a2 2 M1 Rinel). and mitile 1-1e

(19.6 £,900 mrn@i)wéﬂ: atftled 13)a, stitrbé SolulidrhoFKOMI(3 AL 2 £ 2308 rirolYin Xmixture of

15 mi. i Sa500 s JoBRE AN R HMIRU R Rhr S 96 48D The

rogen sweep conversio

mixturefwasheated by ﬂmamdﬁvas;stﬂfmdrﬁ $9-108 Gsﬁ@ﬁ 5dy RRRDixtury vas cooled to
80°C aEH?Zd@QﬂL SRR v ds ARG AIfer ihér&ﬁlfﬁ %uﬁﬁﬁ‘é&ré’é ddof¥ to RT with

diéf's salt, 1- 16rﬁ3enoted 10 orm| he procedures
stirring. Je 0P iClsarsolyionras ftered. padid vad Wqﬁ?rééxa‘éwlaan@m%@ﬂted in
vacuo t®fivé by priodudtiT2csal t 1- 16, denoted Forms 11, 111 and

: g '1‘l£4"‘9r%mfg§tﬂéﬁgmﬁQ%bu%%&%ﬂn%%ﬁ Zeprm ! 1 or Form

[ RLILSLI Uﬁ}?ll SWCTY

converz@uUOReH -&ih 1dF ) was added over3iy oy shigedmixture of nirile
1-2¢(1 nsaxg 58 9%mEtt? @09(1@2 & r11%%ab f ﬁﬁ%@bh@é@%@@ﬁ? °C,

i Furty. soamq Form_| ra/m]%

cooling &’éﬂ‘&é‘é%?rbé@d Taﬁdv%ﬂtmgdw@gg wasFeRled to 2155& ﬂﬁ‘é%‘l 0 mL) was

added OVQBﬂlmﬁAgrysiallhﬁa Masuchll e forhadu dsste Wafbr @ltﬁﬁﬁt L)ﬂrhsfﬁ&idbdlover 1h
er s ur ns

The resifihe iricbesl af Rt P 1 P BpBERIIRMIS el hiFnent Y 100 mL

of watertanid shemovithdl (evb aif bepthre. Prfts drydeg infa \@neueqmn/ealseﬁe mbduct 1-3¢

bt‘ﬁﬁ&ﬁ?{sa‘j&m%ﬁ Iy, treating the bis-HQ salt 1-16
was o agueglljg C]—| (2 eqw V) produc%s neut r4a| 1-16 as

det eré oA ! eN
Pb(OAcH (25. 7 g, 25 7 mmol) was added to a stlrred solution of amide 1-3¢ (12.7

g, 50 mmol) in 64 mL of t-BuOH at 57 °C to 86 °C cooling with a water bath. The resulting
mixture was stirred at 65-86 °C for 0.5 h. The mixture was cooled to 26 °C and 12.7 g of
NapCO3 were added followed by 65 mL MTBE. After 10 min, the mixture was filtered. The
cake was rinsed with 10 L of MTBE and the combined filtrate was washed with 20 mL of water
and the crganic layer was then washed with 3 X 10 mL of 10% KHCO3 (caution: bubbling) dried

-36 -
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1-61-6f1-17 tert-butyl
(144- (3-nmet hyl-9-phenyl [ 1, 2,4]triazol o] 3, 4- A- 1, 6- naph
8- y1)phenyl | cycl obutyl | carbamat e
‘Wof@¥%h&h?ound bottom fl ask was added EDC (4.%§T§%%WWWMTH
24.17 mol ), HOBt (3.27 g, 24.17 mmol ), anhydrous DCM
(50 nm.) and acetic acid (13.2 nl, 13.86 mmol ). The

over Na2§8dtand nonpertraiecinwasua. Foaresulting golidiway usad we pfiPéc and 8
mL of h%ﬁ%g%ang] d%‘?e%iq?gﬁg(gﬁp (?\Ten Q{ Il(f V" tléjﬁroﬁl(i)ct i 4?:% %%rey-rslaﬁ&]
{114- € ayenephasxheyrlobutyl jeanbampig (13 n- 2-

yQohemshi&x& klﬁhﬁbf'%@l@iﬁ%ﬁ%@ { AroBl) ok ippB( 1@2211?%1 291?01.3%) in

The reatCtion m re, was, hen3 pe
DMF (?étmI« WaPaATegH W“E‘P@?&?H?%‘)% il T RaReH ﬁuéf ed for 30
min. Aﬂmlsateﬂmpmb atldedahe iil‘lyI Brogedt, 1-46606 Q,elatrﬁﬂot) i wdef (A mg; 6

moi%) UGS il ARt £51E 80 ALSLAGS 485 L DGRORHRERACT o tution was

heated to GRR5i *Grand fagebiihc din Phesulismmnarss, coblet toRE @ veyight sret filtanet]

'through(t?a!’oﬂ.r?ggﬁ tS?gé? ggpc?féﬁ%ré%ﬁg' hi{?hﬁﬁﬂ f)ﬁ&lf 5 &L L®her 3 was added over

e resu resi due

3.5 h 2t @ar331 Cedlong with seada Afisr aging evenisht %t hﬁ@@%ﬁ%@@h@e solution

was filtdrB@ aRPREDRI With@qhdoRs HefRABolRE Yricd BhérnRHt BRI 12 as a yellow
sol vent 35 was rennved in vacuo to give ten- butyl

solid.  ('144-(3-net hy1-9-phenyl [ 1, 2, 4] triazol of 3, 41] - 1, WO
2008 1@%&&1&3 RCT4 yheb et DatcER [cyclobutyl} carbamate ( 1-3)

ggpgt 4K Sof‘g%félﬂ%h %%50 %ﬁlog)b\gésyédggcﬂog%gﬁﬁﬁ sﬁléﬁt?);eloﬁdy

solutioncefnétnilent-3 §3 £, Ho®m®]) in THF (25 mL) cooled to ca. -20 °C at a rate such that the

reacnon]télﬁ éﬁﬁl@&lm‘l&f @arﬁf'%k [-}10 Q. At dofiAidh Uas adbll forl3 ﬁ'hﬂﬁl@ Keeping

h I h hl .
the reauflgrrl I dl rtl.rature: %t?wegl? e O]T g&‘&% ?’Eﬁpm%{;'r%[ié ](fj.lr %ﬁwﬁocolo ed to -30 °C

and addéd.t’b‘la (ﬁwf%h@:)bbn@mﬁitﬁdt}d iolutﬂm‘(@ﬁ ml@)&ﬂh&{ﬁas‘tﬂ:dmdus@' cooled to 5-10

°C, ma1 gr efg)e?guﬁ,ﬁ% nﬁ% EN@%’ﬁ n%%;sgpgﬁge%]ﬂael%eous layer

waswash@lw&sl\ﬁaﬂed a 4N soI ution of HCl in EtOAc (91 InL,
365 ”HEEOA %amJ [3Gers S ED nihik! | {v%hem [{aﬁsmt&ﬁr;ﬁﬂet(&?gm) and

trr a I‘OO tenmperature. ter 18
concem:fa&ld{ngrnremlq@gi pressiiaFaptang avas @ddest agid\flee mixture was concentrated to a

sharry wlﬁ’c‘ﬂn(a%'ﬂlﬁl'day washed mlﬂ}ﬂejbﬂmg( 16]{_%%) AErRl Andek Initdogln RAGNS 1-3.

hyr i t4 iARiRe- 2%91&&&9&1&@»&
hydr ,fm or | as o] |

(WH)! olrasadiedcagsillig petied mixture
of Boc {Mdetki-1-4@20 g, 7811 ﬁa&lolﬁmﬂ@idh{druhm‘thane (60 mL) keeping the temperature

below 2{5 Léﬂ#’% )s/s(r?l?(lg Rrr o%im §§§ oy {&]efl r%n# ZO| OIIS 0, é‘zlssmg) and then

cooled to Iocag femperature. 25 mL EBEomsdiddQ;t agirthe rea@nng\)a@tadm was aged

for one EQE ﬁl%é’réd, R thé- il Hﬂ@'rﬂnsecfm MB3E (I %- 2? %qul-éo TFA salt was
rous DCM (17 i nL), anhydrous NWP (

dnﬂim%ﬁ&@%%ﬂbpropanecarboxyl|c 20 acid (248 ng 5 40
Mol ) terrBueyl § @444 $-ohlofo-X-phidrgl-Masndphthigridin - ylgﬂxeﬂyljdydemtyl}
terrperat;ur er an at rmsphere of nitrogen for

m nut
' {144- {Sﬁ\dmnunoh)@mmde solution (1 8 mL; 5 equiv) was added dropwise over

20 mind?}80 Y% kﬂc@mﬂﬁﬂ%@Xﬁlb&?%@iﬂ@@? Anvhii1C%e5h 68 g?]jék‘{;ﬁﬂ ketone

e reacti
13 (26 GndiRmoRsEPT2 0 83 kerning e bpancr e DT A G ST s water (100
mL) wa$ mmeﬁhﬁmatfuﬂlecrurtdm réQltiag Ws&ilmfednwhmmth 2:1

IPA/wat'e‘lg @blrﬁ%ﬁﬁ?ﬁ%t{ mLééusjg wah%er 6{?0 th,n o ) r%]lgl dl%1 ﬁh& gs dried

uﬂdefm&ogﬁlfﬂwwzo mdé-smqf%‘a’bﬂﬁ: mildm xt ur e was pernmitted
to cool to
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roomtenperature and ethyl acetate was added and the
“mxture was washed with a saturated sol ution of
woszg /(Hm49| carbonate, water and brine, dried %\‘:ng32007/024772
fumsulfate, filtered, and concentrated in
.The resulting residue was purified by silica gel
~chromat ogr aphy 90% Et 0Aci DCM (i socratic). The
appr ofsrirtatd {fl{4¢s-hydrazineBephonyibi ,tﬁrwlﬁwdtm%ybﬂlwﬂwclobutyi}

was I eveHk n vacuo to give tert- butyl
1144-T73-CycC opy1l-9- 1L 2 4] (T Ol OI.E,KIE'I,B
- naph )f%%slhydl:azmq_ (25 m@da/'}' mmol} was addcd to a stirred solution of
chlorcungﬂaﬁiﬂ? I Q:?m%ﬁﬁﬂ 1 4t-d10x e (200 mL) under an atmosphere of
en u
nitoger g %ﬁ@ Yot €PpR8°C Bebl 3ol B3 silulipres ponted o

“room tefiipRraBif€ £thyl acetate (40() mL) was added and the solution was washed with a

saturatca%é% Elﬁy ot s%h%‘gggkﬁé 12 Jdljbg%w#értaﬂlh @1218&1: %gd é&ér Sddifiin sulfate,

anam
tcredmd coRdsnEtpdiia ‘(3@02@)81"3 (1-6) as an orang@scél s oI ution of
tert-butyl
{144- ( 3- cyclopropyl 9- ﬁenyllI 2 41triazol of 3, 41] -
1, 6- napht hyri di n- Ophenyl ] cycl obutyl } car banat e
' -, 18. nol) in MeOH (5 n)
DCM (15 |nL)st‘j'de N sol ution of HETlYyi
(4.23

was petyiuteasy 0 stir -aaDcroom {;ﬁp{n
hours, tie relagtion ni XtiPe was i
144- (% metfyl- 9- phenyl [ 1,2, 4] tri azoI ok, 4-
napht hyri di n- 8-yl ) phenyl i cycl obut anam ne
hydrochl oride (1-23) as a yellowssolid. HRVS ( MtH) +:
observed = 432.2186, cal cul at ,- 432.2183. EXAMPLE 1
Cloni ng of thechuman Akt pr s "8hd APH Aktl The
pS2neo vect or (depgsit ed AlC on Aprll 3, 2001
as ATCC PTA- 15 32{:53 e Pf epa '
pRi NHA3 vector (preparéd as destribed in Nucl . Acid
Res. 16:1043-1061 (1988))1'\1&5 cut with BgWand a 2734
bp fragrrent was i sol ated. The pUChsneo vect or

pr SRRk ?@%1 &&%%bh&?ﬁe, pgvn}gi'}@sz 0%[31 ﬁ]ﬁ@& %{31&-@91‘35& hthyridin-

&-wliphenylicysiobygyiticarbamate {168} e rvere-| i gat ed
t 0 getthes rduﬁd petiah @k ﬁasfzﬁﬂbd) reri—mﬂe{d [ra?gsn@@m:lmo Bhikenyl-1,6-

- maphins R By R SRRy R G oy 76760 B gpmod. EDC 138 me

0.721 mreity HORY €9Bme, P a2 ymod) gyrimisinesI-tabotylic atid ¢8hmg, &72lemmol),

DIPEA (G5B RS0, SOOI Vot T 1 S o e &

heated l@é@fgn@wa irjadigtiog ah LRA°Eder élgunw e’l‘f@ywﬁmwzsemomddaceuc acid
(0476 th g'@ﬂ aﬁmﬁoﬁ%]@s pedl& hased under mlcrowave

G The cut pS2nep-1 and
‘“ad‘at*f"i’w & ’é“%ﬂt‘?(s Eﬁﬁ SR wa@wws PF?’@‘Q?‘&&‘ CHgErRE?
temperatwe, gespendftden aﬂmybm‘mtb washadrwitipSemeated Actdieh ofisodinimsbicarbonate,

followe-? Bﬂ%@{eﬁ 'b?i%le,véﬁﬁd %v&bslbéhuﬁf’ﬁhfa?e kR l%ﬁ th @?ﬁégﬁtﬁated llnl vacuo. The

eari’zat1’on prior ran sfec on I N

resulting fefighe WRrs purified dy\etlica galshremetasephyrER0%dP 4 A Edh )Thg @ppropriate
fraction®verd &mma&@am@@oﬁ%&%ﬁm@ﬁh)m&ﬁl t0 give i@ 5u %-(9-

phenyi-%gy__r@mldﬁl W% - —QgE%A-E} n-3-y % ]Jeyclo

(1-6d) :@hﬁlﬁﬁﬁgﬁs@m{)ﬁlﬂ' @@?H}\G&I@G%@C‘IW&M@SEQ?II NO. :
4). T
SI) te. lﬁhe'p QQ%I " ” lldliﬁl{(;? y&[??%&éﬁzﬁ%%@aﬂ?% %m sfhtmeg'

for 5 s L =X
subcl oned |nto pGEI\/BZ (Promaga) as an EcoRI/Xba |
fragment. For expression/purification purposes, a
nmddle T tag was added 8 the 5 end of the full

| engt h Aka gene using the PCR prinmer:

5' GTACGATGCTGAACGATATCTTCG 3' (SEQ 1D.NO.: 5). The
resul ting PCR product 35 enconpassed a 5 Kpnl site

carbamate
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WO 2008/ 070041PCT/ US2007/ 024772 mut agenesi s was done
using the full length Aktl gene in the pS2neo vector

ate. The PCR was carri ed out in 2 steps us
W(g?/oé)%/ﬁémﬁl ng internal priners LPT’FUSZOWD 4712

(5' GAATACAT GCCGAT GGAAAGCGACGGGGCT GAAGAGATGGAGGTG 3
(SEQ ID.NO.: 6), and
5' CCC@D@@QM@F CASBCACHEESPRFGCATOEROATA- A TAFTEAZB0[3,4-/]-

6-ﬁ )pheﬁmcye’fab%ﬁd}%%ﬁfﬁﬁﬁs(ﬁ %ﬁ% ﬂemgfd dﬁ? ?gg;}ﬁw%m @

n enc

K
mL) angul?(éMa(ﬁ @131% pddc 3 4 sejntignef HLI 18 FOAT B R The sealed
reactiofy ﬁﬁﬂdﬁwﬂ&@ﬁnﬁk@@ﬁi sﬁﬁl at/\tdoﬁl f E&raﬁﬁ’éj A& 4 vk thé %&t%il mixture

| M Kpnl / Smal  cut vect or,

S2neo
was ""‘é‘f"f’&%?? véﬁ 47%%1’% ﬁ'@a‘:{l m@i*m@mf-s GPnceRated Briacuq.  Fhe resulting
residuetwas paiaﬁecl bplrevemcs plase column chromatography ($lkifRe C/i\K)te'fu gith 1 to
Were Con

50% b8BT 01O Y oD BBl s Aol 98k Sondentat

vacuo. @ATMTW@@@@@WA@@MGT@B& N SHD(3 BINGhen added a

AN sohﬁr)on o@ﬂ@l H‘Et CT %rg%%d{fﬁ%moﬁo ve 1-[4-(9-
o) 132 RS sﬁ-rEe pPbPIAlcaeicherpimine

hydroclﬂhaﬂd @A0) bs Siaheofidr HRME)| Mﬁi{ﬁum@ﬁr@& 4702038 calculated =
4702G,%isultant PCR product was clonéd into the ECORl and
sites of pGEMAZ (Promega). For
expression/ purificati orB(HEMEdEs, a middle T tag was

added t Oe(h!m‘EiN&fﬁ’ s¥hTHisb Wor EERAdEbSL i C! ONe

using th

5 3 ACC‘ATGGAATA GOOGAT GGAAAGCGAT GTTACCATTGTGAAG

3' ( SEQLD. NO. : > The resill tant PCR product
enconpassed, a KptPecsi ('8 j.ch allowed in 20 frame
cl oni ng bioti n—t—clgcvnt ai mterpedigteace cel |
expr esst , pS2neo. Human Al d2 gene
was anpl icf i ed PCR from human t hynus cDNA

(C ontech) usi the amno termnal oligo priner: 5

AAGCTTAGATCTACCATGAATGAGGTGTCTGTC 3' (SEQ I D. NO. :
11); and the carboxy termnal oligo prinmer:
5' GAATTCGGATCCTCACTCGCGGATECTEEC 3! (SEQ
2512). These primers inghuded a 5 Hi nd

The resul tant PCR product was suk ed_into the

Hi ndl 11/ EcoRl sites of pGenBzZ (Fr¢ -

expressi on/ purification pur poses dfe T tag was
added to the 5' end of the full |efgéh Al ct2 using
the PCR priner:
5' CEIACITMIBAR FALIA T GCCCCAT GGAAAATGAGGT GT CTGTCATCAAAG

3 3 it t
oo ka0 1400 A
(0318¢ REOPANOK(S rlés%wweéfto B feiarebeceningrhomogentous. 5-6 NHCI

in IPA (DS mAs |adde'ﬂhﬁ:ld B Acmpaafirdisitrédied & W@%ﬂ% hourd¥sfddhen is

3 s I n th reSS|on
cooled t tgt érﬁer L Cooli %ék#'f,e va ely%{qxgcﬁ: B 19 rixed
with wa@(scfemu an(dange) oy 165 hmnntak cAﬁm mmmpfea,t@umﬁs h@éﬂw acid (0.7 mL

in 6 mL @Qﬁk‘ﬁs Qcﬁdeﬁ % d&&%el{fwétg’d(%gnL 5% %{l[}%& u%%rl is :Ega gﬁéjor three

wer e selecte Wwere expande

hours, filtered apd washed with1j1 IPey/weten(Can g4 aSoT haprasuetds éxied wnder nitrogen
flow thefﬁ blnsded nV‘@eﬂ:@'lbﬁé QHBH&&BQW URPP 68 ﬂ?@ed%’lﬁ Qe bider ?mro gen
o ,

pectively. Cells were gr own
ﬂowtoa% dr?PS aft? ﬁ%‘ OE%V ed by centrifugation. The cell
past ga S ﬂag‘gﬁ P Pheril b R aeokoliis e | -baphuhyridin:

-39.
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'Puri*f_i cation of human Aid i-sofornms and APH Al ctl
5Cel|l paste fromone liter of S2 cells, described in

, was ‘| ysed by soni cation vvlth 50 mMs 1% :
W@'&g@"uﬁﬁ buffer A (50MM Tris pH 7.4, |inM BISHAUSHHI24772
EGTA, AEBSF, 1 COgg/ ml benzam di ne, 5pg/ mL of

| eupeptin, aprotinin and pepstatin each, 10% gl ycerol
and 1dwsabition. of aecoys bonskrirateddd €l GR: 14ds .64l ireethaml @.0 mL)

was ad&’é@d:@p\%sgoﬁﬁ'gb%ﬁsl@agt??éd ﬁﬁrgsr\bf(lpgﬁﬁggx}ggnaﬁg ?ﬂg glanol (1.7

|.oad
mL) ang yat %?{ﬁ” é@%t gﬁ‘[(b AG 3 ShouesvipBarng seid iditing the mipture was seeded
and aggaiapetright ian509Qf §odlledio 65th Rinkl efﬂm%?{a glneer Rl:et%ll'%ﬂdrﬂg%? 5g7

mmoD) 8P o { A %th"”f‘@csgim%a@ e Slionvesthen ol o room

' temperam; aqd aped ﬁoaﬂ@mmutem dha fRteancuke s Bragitidarith tBis@bReioh (1 mLx 2),

e B SO 5 Al B Proen
sweep (38 ﬁ%rr)rﬂn&é rempletgsopyersion &qulrmtgm Bétol Forth I is segni iyeXRPD.
act i varhé RRthodehpfiyed B $thBne 3 8SIakt R cBQ‘IH g%}’s ﬁé{@aﬁﬁ 16 denoted

' 0 re |vat ed (Al essi
Form L oo Sesiaie) n 1 haie LB ORIBROC AW BTRIPhAAE o bisHCI
salt 1- 1e,me11m@wﬁanmn IHI anﬂevhm 0la® §und Iﬂfa@dx)m difAEEF ST $9rm IV under

reducegh el PR BB ceP B3bviefed ety t%}'{ RSP Shiying gymixture

- of Formplang macui;q thmohprwumd?mn Iﬁcmll the slurg/L BelatihgEorin Alghd drying as

describ@iCdbloVeé ﬂoﬁﬂcs@!’-‘ﬁﬁﬁﬁwo inMTris pH7.4, 1.0 InM DTT,
&W‘N@ pM M crocystin-LR, 0.1 mM 20 ATP, 10

GTA,.
gl Vegssn {;l-tlﬁ wagaso arrducediviaissyivtjon i iwater. After 6 hours,
the aqueoas elinrg Burn@Bglit ij@lkhﬁhﬁﬂlsdﬂte?eaCSiﬁ\‘igr cﬂioﬁ@é‘ﬁtﬁnoﬁ'o‘f %Qgcﬁlg reveals
thepres%cre% Lash fro% E ({ ui d ni trog EX@
{ gnaguiyplent & e Hmally. HeatebrbisHl Iﬁsltécléswln paueous
KOH (Zregii) prpgucksmeitinaldel Gedsi deteroined by uhlosidevitr@iod> assayed
utilizing a GSK- derlvegr@%g%rigl ated peptide '
" substrate. The extent e phosphoryl ati on was
det erm ned by Honbgeneous Ti ne Resol ved Fl uorescence
) (ging a |anthanide chel at Lance) coupl ed ,
T gnateengt ihody specific poy osphopeptl

) i n- | iHAked

Foptyycocyani n ( SA- AE%?E 31 Wi LA ARG

w0t *”blotln nmoi ety orn-t eptide. Wien the Laneg-
and6APC are in proximty Lﬁ.e bound to the 304gane
phosphopepti de nol ecul e), a non-radiative energy
transfer takes place fromthe Lance to the APC,

f ol | deueduty} {ebi-Esmethyb®-phergiiil, % 4]oimzalBB,4f]- 66Raphthyridin-8-
Mat ery hél Bl daflantfe1ag$ay: A. Activated

Al a i
co nstTS ‘?b"“"nBﬂa%l\'U"%@ﬂtiﬂjﬁDgliﬂr Ba%"el 7 a8rBaHOBR (3.27 g,
24.17 miRe})s antigdréaODEM{ St mn) &RREISRIMERE BB, 13.86 mmol) The reaction

mixture fvﬁfﬁ% g‘lan it 1'04{13& cr m)I eq uI ar Res ?rggﬁﬂhﬁggyﬁ(gﬁgﬁnute&
Then ad@d@ddﬂ aqgr—bn@d Hﬂldl‘lfﬁ@-)hydratmné pheﬁy‘fl}L 6-naphthyridin-SA- APC

AR G i
permitioi 145 AY HPIERbE StoRrsbpioeR tempsrareTadhrsl asgbewhereQdnitiaggn, then
heated toB0°CA305 hours. FThdleagiioweny@GERkREthMh ik Qﬁcﬁﬁ% éﬂ?l atéiate; slowly

ot 58 T T BT oy ody S A, o
sodium spifate fileererk pud earicentraiedsinviend. eilpepiiting r@s:&emgﬁslﬁlmﬁed by silica

%’

gel chrorﬂdtb@ﬁp}(i% 2% Aﬂiﬁk)‘MA%f% Hﬁ:&éﬁ m%%g%% glgrﬁ%%d Bl the solvent

was rem %15%1%,}%:'118 fo BB geﬁglalgt@ -[4—(3-—methy1 -9-phenylf1,2 ,4]triazolo[3,4-1]-1,6-

- 40 -
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I. Quench Buffer: 50 nM HEPES pH 7.3, 16.6 mM EDTA,
: .1% BSA, 0.1% Triton X-100, 0.17 nM Lance | abel ed
anti body clone # 27, 0.0067 ng/ni, C?%
Wdlgg g k‘%g/ MgCl2 wor ki ng sol ution: |IX Assay bu S%F%OMWZ
mM DTT, I X PIC, 125 rnM KC1, 5% d ycerol, 25 rnM
MyC12, 375 TM Al ? K. Enzynme wor ki ng sol uti on:

ay
naphthygigin-8yDphenyllsyctvbntyl} cartrmate Ssfisadan stlid. 48 I(Mé’HA pbserved =
506.2, cil®1&ddnaboggzyme concentrations were selected so that

L. pepl st Hhemi{leE isep R nk el SRS pheny

DTT, tycidBufanarhfife GByieklotide @-TMY GSK3 bi oti nyl at ed

D i A of -t (oGS RS b B 2 AR TERR LA Lo
naphthmﬁm &wbpwwllmc@hm}csrb@mm (OSHNE123 gyl & 26 mimel) inVe®H.(20 mL)
and DCM‘ h'O? n&]% dﬂﬁf‘é a4 %01(1&01?051%@ fnsﬁtﬁgg %91 Inir h@ﬂ’\flﬁgloﬁy Th sealed

e wor Ki ng sol ution e reac

reactlorsmaﬁtwé avab yeraumdnfg sfipatypomgferpraatutez yyfer 2 hopys Mierrgaction mixture
was filt&rd W £i081-NgE-Heliyn9-phifal 11 EAGIAZ01(3,5- 1 5@MBtEthrdin-8-

BTN A R s%@e%@@& BreD

observeder@&ﬂ@éﬂgbmlcﬁlite@lt 4(aﬁ3m26en'perat ure for at | east 30

m n and then read on the S oG I nstrumnent.

Procedure for Streptavi d|§rl¢"%1byﬂ ate Assay: Step
1: 25A 1 pl splution of the test compound in 100%
DVBO was addet’to 20 p. 2X substrate sol ut{»n (20
uM GSK3 Pe de?®300 p 20 v MgCl12, 2 pCinegee i

>1X Assay % gl yceptl-Nst~nM DTT,

C 1% BSA and 100atin114 KC ysphpryl ati on
reagt- Nfons were initiated by adding Nl L 2X Enzyne
sol ut | oni#6.4 nM active Al ct/PKB, 1X Astey Buf fer, 5%
glycerol, 1 inMDTT, I X PIC and 0. 1% BSA). The
reactions 30 were then incubated at roomtenperature
for 45 mnutes. Step 2: The res n was stopped by
addi ng 170 pl et 125 i nM_EDJA, @l "Bl of stopped
reacti on was transferret J: t reperavi di n Fl ashpl at e’
PLUS (NEN Life Scien xaranpg) no. SMP103). The
pl ate was incubated for™¥¥0 nmindtes at room
tenperature on a plate shakes. The 35 contents of
each well was aspirated, and the wells rinsed 2 tines

208 T o OB P o

ftodrdglenperature on a

pl at f ; > I
2008 1%)570041PCT US2 8%@%%%@7 2‘%%3 5 m2 73 pmoly, QB (377 mg,

2.79 mmypl), ankypstpous LACM (1 > Jelah andyydionp DIMING2.6 silak and qyglon@pﬂw@arboxyhc
acid (24@@% 3140 lﬂiﬁ@ﬁomm reacﬁ&h hiXGurd Bk teh sadiréd febdrh fdSpekaMire under an

THPL 8 st GO E (P s i 3-

reactio n%hkﬁ:?é R4d BN &t BlsAt SvAuEAN12RONS) aW%(ﬁ'n &%Je%ﬁs fnder an

atmosphere cPf nitrogen. Acetic acid {2.178 mL, 38.0 mmol) was added and the reaction mixture

:

was heated in a hot oil bath at 80°C for 2 hours. The reaction mixture was permitted to cool to

room temperature and ethyl acetate was added and the mixture was washed with a saturated

solution of sodium bicarbonate, water and brine, dried over sodium sulfate, filtered, and

concentrated in vacuo. The resulting residue was purified by silica gel chromatégraphy 90%

EtOAc/DCM (isocratic). The appropriate fractions were combined and the solvent was removed

in vacuo to give fert-butyl {1-[4-(3-cyclopropyl-9-phenylf1 ,2,4]triazolo[3,4—j_]—1,6-naphthyridin—
-4] -
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The reaction was stopped by addi ng 20 -pl of 7.5M
~ Quani di ne Hydrochloride. 50 pl of the stopped

was transferred to the Streptavidi
Worzlﬁ‘?g?&bﬁgAl\/ETh Biotin Capture 10 Pl ate, Promr‘g’CtﬂdSE&}L/"OZM’/2

catal og no. V7542) and the reaction was |ncubat ed on

the filter for 1-2 mnutes before a Jvacuum
S-yDphanmilcysleh sessboriaer (e He  pirkiont SIAMR (M Ao 2532.2729,
calculatfe@|=|5f3!@ oi) 4 x 200 pl/well -of 2M NaCl; 2) 6. x 200 -
200 pl/wel |

R AR e N SR TG

rln;gg ][ ﬂ?tieh‘_&mg&ﬁii/ﬁlobgtgiiihrx]ﬁih}e By@ocHieridi(1-2dy y conpl et elt %/O

of 1t hio Brarten Sed pb 1 T Grerslomerst gabemgl i Bnasghts o
1,6-nappihymidint8-djphikhyd foyslobuyl} 2&rbérRate KHTK-9) 6899 me 1826 mmol) in MeOH
(s mL) &t BL BbRﬂ 1@%@9%%%&& a &ﬁ%oﬁ.ﬂgﬁ 9{ HEPE Et%c?ﬁ 25 Gﬁa%% Samol).

ear sea

The Squdéﬁace% P pesigrriited pic wonrbtﬁ@aerﬁturw Mertlﬁéwurs the
reactiorARXhE P Wag Fifters@ td %B@% [B98-nleBB/T0- F?Hehﬁ 1.2 fiqﬁhﬁzolo[B 4-f]-1,6-
scing i |l.ant 2 cedurefOﬂ 0 ce ose IlI-fReM
naphthyrgl %— Tjcyc {5"“ ne hydrochlori eé 3 W solid S
(M+H)rebacﬂedﬁs4m186pmtoi1tataftbd4$2kséscr| bed |n Step 1 of.
the Streptavidin Flash Msay (above) wutilizing
KKGGRARTSSFAEPG (SEQ D. as the substrate in
; SRARPEEE Ak 25Step 2:
The rmgssza m&&%@ﬁ& an@ﬂ@cc%n%rﬂ% 26010352@@ PTA-

3253) “{aﬁgrep é? %O&P l?t ﬁg ﬁ _?r eactl on was tésggs@er r edl ' id Res.
16:104CHI61q m9@))chﬁtge twth\B‘gm andp Izm by Baencdbwieisblafed ATRS pUChsneo

vector g 5 SR 3o BRI IT RIS 1 1/ CPsSI P08 e i e 4029

bp bandpedsosadatedh pT hyesm v oviselatedh fragoihle wereligataddegatine o pemtutah vector

a
termed. %{@Zn@&l 1[ ﬁﬁ%&%g@gﬂ}_@% gp@lgvhgl@i lbetgﬁzen é%lg%llﬁ?@&}@?e promoter and an
alcohol dehydrpgenase pplyeA addition sitce Iilsy @smo e ganeriyep pyaheat
shock pR@a®érN The pO2neot Ih%d:tciin@ lcGvweith PEFSTIMnE BREWI. Mtwe BoASmentary

oligon gl e ynBe g S BTG SrE Blip g and

GTACGRHGEGHCAG (SEQ FR N p2). p'rrheacm pSatdct haysl thoenrealsd bligomicleotides
were hglaﬂeg %ag@m%f:iorgehyaf%@ segc%ﬁ V}Eegt%{ grg?ﬂé/a AdREG ﬂﬁkddo\’ﬂv%ﬁh F3s 8 Notl

consi sts ow n(ﬂ conmponent s
site to wmﬁﬁslw@w aroy todmopisioniple S4ells, 100 mv wyC12
5mV (Bum4aeAkA rgeﬂ@wamﬁbhﬁéa By FOR EE3Atbch) W& of a human spleen
cDNA @ﬂ‘ﬁ %50041 U820071024772 B. 50 )34 stock of
9]

SSIPE THFuted in water C.33P-ATP prepared
5 cmwmwcmmmocmmmqmﬁmma ﬁt(SEQGD NO.: 5, and the

Cs[pﬂ.]’sfﬁ kqu{ (F@# @Cﬁgc 4 )
pnmésiltsgglg % ca % su um@c?gé'q SéQ;BM 4). The 5
primer incjudeap EgoR[anskBglH sgceo Tge rmlerggﬂ‘uded an XbaI and BamHI site for
cloning purposes. The resultant PCR product was subcloned into pGEM3Z (Promega) as an

EcoRI/Xba I fragment. For expression/purification purposes, a middle T tag was added to the 5’
end of the full length Akt1 gene using the PCR primer: '
5'GTACGATGCTGAACGATATCTTCG 3’ (SEQ.ID.NO.: 5). The resulting PCR product -
encompassed a 5° Kpnl site and a 3° BamHI site which were used to subclone the fragment in
frame with a biotin tag containing insect cell expression vector, pS2neo.

For the éxpression of a pleckstrin homology domain ( PH ) deleted (Aaa 4-129,
which includes deletion of a portion of the Akt1 hinge region) version of Aktl, PCR deletion
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E. PKA/ Kenpt i de wor ki ng sol ution: equal volunmes of 5X

PKA assay buffer, Kenptide solution and PKA catal ytic
a

' - The reaction is assenbled in
W%%Gﬂﬁeyg%g\/\el | assay plate. The inhibitor or VEH/(§2R07/024772

(10 TI') is added to 10 TI of the 33P-ATP solution.

The reaction is initiated by adding 3011 of the 10
mutagepﬂwm ugiog v flall igpgdoAkitli gene inchepSinenwbdtor dEhemplate. The
PCR wheaBLLONS i . .at _room

, féﬂgén‘gerat u}%\@fgtg?%sgﬁ%dﬁ\%ﬂg%g#@xﬁ gﬁltgswere' st opped by
(5’ GAATAT A S8 ATERAPAGE A RBTRCIRA AGH GATIGAG GG 3
e L T AGCCCOCTCC ORI REATEGG AT
. ] . s [ S
TATTC & R bR S heeret Beciieton aubf | ot fgsking primers
which gucampass¢dvht Kippbsisd an(fﬁﬁidﬁleép mge;_nltdliwswn_a.t E’he 84 lPORBhroduct was
. . . S i W :
igosc Bl 1081 ok Sk Tl e VDL Al 3 ot veor
cffectively replacing/tha 3pend eftheclone withitheodddiel veotierom of t he -
pl at egyfRlR j Lok {0 :
L Cach pel ARG S e (RECH S oS PR dadiet wsing
e amipo, ermingoWgOPTIRAed t o correspondi ng wel I's on the

- 5’ GAATTIGAGAPCTAC CXOTG AGTGIr ¢ TEACDAIIAG § @D, hb? 8); and the

. 4 de.was .trapped on the filter follow ng the
Carbm‘){a{g‘%élflglé)thiggﬁngjfara vacuum and the filters were washed 5

5" TCTAGAIC TRAT CECGRCOACTTIGTAGARS SEQID NO.£9). t he fi nal
. tihe . dot .al ' . "

these BRI nh 1 L ECRUSHER@ 4458 03B e qqpingpyposs.

resultang FRpreduct wasqleneddnintthe) ant Xbabriies of PGEMAZ (Proniels). For

expressiaﬁfpauﬁcaﬁlaa@hx%& RAESENe TUSWE R1ded td e ?*; ‘ngd'_ o‘i*gﬂ'egﬂ}l leneth Akt3

conponent s: A 10X PKC co-acti vation bu :
clone usig RO PLR ptimer 1505 B 5% PKC act i vation buffer: 1.6
5 GOTAGL AT A TAGATGUCEATOSA SAGOORIGTTAL BATIGIERENG |
1 n . 4 . . .
¥ SEQ NG, Ty Th8 rediledy Per ool Momiia F KR! sepigaglowed in
frame clpnipg mlmﬁﬂlAmqgmnmﬁmﬂ]iedt ntlbexpoBdidd vediorap3D@o.pM
st oc i ' | i |
o e A i b
using thE gnorfermingl pliga BYEY:| ut ed i nto 0.5 mg/nd BOA
5 AAGGTH’KQAM@TA@CEFQ&’RBAGGTGT@T@TD 3’ WHQUD . NE.. ﬁg%fartﬁéicmboxy
by i ; ) er
terminal MR XTI AT R 0aATRERET dbbpib o
12). These priars ineludus £ &rHindBY BT, sittland a35ByoRIBandlais Grilathg
. N aS S Ee Fol
e gt g A Gl
{Promegg), For expressig CRIPTY ITEPQSgRIiaigAle df tag was mided ey dieiShend of the
full lengfBaskt? uklingtiei PCRWBrikielg Sol ution and mi xi ng. Reactions
, . i { (20, 4.0 | ons were
s GOTALE Rre CR N AT CRo TSP Rnaasic GRECABRR AT 5
(SEQ.ID: 4. The repdisntPIR aroR G/ wiS 2068:1412d 46 ZhepS2aphespirat

described byl Xi ng. Phosphoryl ated Myl ein Basic Protein was
coll ected on PVDF nenbranes in 96 well filter plates

and quantitated by sciBXAMBIE3n counting.
Expressi@ooafinimnadisAlafisdfbrend mIAPH-aAkfivent i on described in the-

Sche d Tabl es were tested, | he assay descri bed

abov gﬁggm‘f@“@aﬁ the ctl%neﬂa«@g f’I ‘Aég'g ‘%‘fg @‘Eép %Mlﬁb gFuesin the
pS2neo ezpression vestar s phurifikd ind uied B annfebkDansophila S2 cells (ATCC) by the
calcium phosphate method. Pools of antibiotic (G418, 500 pig/ml) resistant cells were selected.
Cell were expanded to a 1.0 L volume (~7.0 x 10°/ ml), biotin and CuSO; were added to a final
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EXAMPLE 5 Cell based Assays to Determ ne Inhibition
of Akt/ PKB Cells (for exanple. LnCaP or.a .

or cell line with activated Al ct/PK
deﬁ Eﬂt}ﬁﬁﬁtﬁl @c'r‘/‘ﬁsrzﬁnmzwn

n 100 i nM di shes. \Wen the cells were
approxi mately 70 to 80% confluent, the 10 cells were
refed with 5 nls of fresh nedia and the test conpound
concentrattbach{i50 190 kud SGmM Gspectively. Geitslwmte growntfoeZk leat 278C land

harve: ;t{@%@é&&ﬁ%@ﬁﬁlﬁa 9%131 as?ét\grr%sﬁfl?#e '@ggj%g?]"%%% E)PerZOO

nM respectively. The Mé i ncubated for 2, 4 -
Puriﬁcﬂfon%fhﬁﬁmtl %ﬁi?‘iégféﬁnﬁﬁﬂi semegmyed, t he c eljl f ver e

washe - , S ran 0

centr %F%és"? Hﬂféwn?ﬁlé? Oﬁg? églff ﬁ?Séfl a%algﬂea'a%lga%by
sonicatidntvﬁtlmﬁnlsﬁl"/n GHAPS intefreeA] (Sp&IM &tis pﬁs7 4,a5M POTIEd niM EGTA,

| | 0
0 2mM BP0 Y SSkab ik T et 48l MAS G coch, 10%
glycerof deryMelBBT) %ph&leeﬁracmm Wi Plarified@nsa l?mteim@(S&pha‘tosp st flow
(Phann%&)fc%gm{ ioRGed \?ﬁﬁigﬁagznﬁfaﬁﬁ SRa8e 'ISBbﬁuc'i ] £ffi6 3)e'luted with 75
n Xe

| Ce m nutes an nt vort
WM EYREME(REOIDING: 1 41ieprige ki iRe.d opthmREAS: Beshb
containingHRtiem wirk [)6016@ Bdd the pﬂﬁexﬂbuﬁ@(bvﬁlﬁ&ed(b SBS P‘Jﬂ@}E OThe punﬁed

i S0 G SRS SN BB i) AL Sy B s on

liquid nitvd¥en and stbredaedwﬂc Proteins were

(ol okl S PR Fhb-l g I Elof ghiRRim 2 ol
requiredpaiyatien. 74ktand Bkt pleckstrimmmplogydemainddetionsovexs autivate Fhlessi et
al. Cur@nOBioldgh M6 HH9) f x¥aditon ¢6ntamiil 10 N PDK N%g?f"br Bisfchnology,

Inc.), } ﬁéfﬁ%@éc@r@ic Zoggﬁﬁ%ﬁ?«?s\n“dﬁqﬁgﬁﬁqw gY% dne, 100 pM

phosph4tidgkhalie: @ IBO(pMp]MBphﬂgtgrls% —114)ntﬁl’:da1f lﬁﬁds Inc.) and activation

outter bt 1117 4 LT LT LM B L NS Mt bing 8, 0.1 m

ATP, lﬁrmM MeClngd s pgtmlbiBA enil @MME@ﬂtA)aﬂhaeacmmdnmbdted at22°C
for 4 hoafP QURfuBH Wife ﬁ%f?&%mh uid nitrogen, V€St ern blots were

used to anal yze total %I |g 308 Aktl, pSer473

Aktl, and correspondi n%@i&@&yl ation sites on Akt2
AktKJrﬁEEjAé&atrs? and dovvnstreamtargets of Akt using 30

ot | - VoA e i el Rl B 9o constrcts were

assayed Ditizing a473K (lemved m@mymai]geptlatnshhmmtﬂ 'Hlﬂ)scpdm ofipeptide
phosph&?faﬁ&%vﬁ@d@t&‘ﬁnﬁ&ﬁ; y Holo e%ggl.é)Tnaéfﬂgg(flvM‘@H éﬁ@% (Y‘fé[tiﬁ?(}/using a

appropriate pri mar

* lanthani]g G qiRiRULGRGe) PG R or@a anfibed chrﬁcgfm the Bhesphopsefide in

combindbaheith a stfpulvatiedinkéd dllophy S -ReCY Ehdashofe T will bind

o the bigf e S5 B RNaE Wit @% s i&ﬁwi’iﬁ ey o o

same phmphmpaﬂi_demedwh)sa (iradihiae otdPiairansfor ks pleeeciom the Lance to

oGRS AT G 122

Materialgrequired forthe asspYiman breast cancer line that is PTENn
A, \were m&tﬁtawa At idos}Be oﬂﬁlb&l&trﬂﬁlﬁozﬂ&gg?\ﬂdiﬂlaﬁ EeletW Edhstrhid

N e e o e e ]

(SEQ.ID.NN.:3 6, Mpcrameleadar Resogroesnd  was added and the cells
C. wer e 1@999&%&1@@ g%tf?ggc}s hgdg o Iﬁf)ﬁtﬁ[on aoty ({&ﬂ Sl%]‘fﬂlng

her e N _was to 1’ nduce t
Technolagyelone #2730 i nut es and the cells mere anal yzed as
D. descr$ el G{PovamdostldY o, PI23Sbt #896057).OF Tunor

G ow h In vivo efficacy.of an inhibitor

of the growth of cancer cells may be confirmed by

several protocols well ¥fown in the art. 10Human
tunor cell lines which exhibit -a deregulation of the

PBK pat hway (such
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as LnCaP, PC3, C33a, OVCAR 3, MDA-MB-468, A2780 or
the [i ke) are injected subcutaneously into the |eft

WO b&rﬂg 6- 10 week old femal e nude (al so rralPeTmSg@mMﬂz
[2 14 weeks] are used for prostate tunor

xenografts [LnCaP and PC3]) mce (Harlan) on day O.

The m ce are_randomy assigned to a vehicle, conpound
E.  or coMbirnfudrSR U Betemmidicrogite RiatesiBiynsx Tehselbgias, diatabegsno.
7205). admi ni stration begins on day 1 and continues for the

duration of the experinment. Alternatively, the

i nhi bPtsspvery®H atgeynalyzer, BrAkardnatFiseen (-oppany.

G. conti mm%m%emm&mm@qpmum%dg/ﬁpmtmﬁ?e 05|mg/m1
In a total vol une

n or. vehicle.is delivere
@St“t@fgg“ﬁﬁl% @Eg}gémE%EP'%‘EH and wei ghed when al | of
H. t he Vel dlkeryBuffet:SO0aMITRFRES: pH 1.t 186 PESSinbM EDATA, 0.taM EGTA,

I%Bb%hﬂolgl\’fg]élgéagél%ﬂggp%e typically 4 to 5.5 weeks after

I'njfected. The average wei ght of the 20

L t unor Quéneh Sadlier: t@@@Mﬂéﬁl’E%PHJé 1166 reMIDTEA] 9.1%6iBfA,i0s1 % Triton
X-100, @61'7%%& fhkd 1ab%iéé'lﬁ’dn%cl%na1%a%od‘_¢l€1$ﬂem BX 096 Pihg/ml SA- APC

his procedure describes a_sand V\%u |m“runoassa% éé
. to defdEMefdp Mopfee iy XA ifsrck BMB TR X RLC, 125 mM
KCl, 5% @ceydd] 15 IﬁMH 206, S\HTMA!THBt plate. Cell lysates are

i ncubated in Iate f
K captoreomeubnesselpy bR« it Japfiof s, (EBRE sy Gieerol,
active Akpotle final ¢rzgme anmcentrbtions Wmmyddab ithoa thepesAyfwas in a linear
responsé .t polyclonal antibodies are added and the
ex Is detected by an anti-rabbit anti bod

L. | abol Beptide phrdng saletian 48HiserY WiionclombiD TEalX P 5¥s Glycerol, 2
™ GSKB'@?&Rm?ia@HEp%pftde-# §igypoounds:  Spin in Beckman J6 1200

rpm210 mm aspirate I a,.Ad 1/ ]
(i er T s S6Tp ggaiﬂirl&?%?f bRt RMec T adibe solution to

the apprbpribte wels 40D96-wiell atiiewmsicer phute. Bilisipnat ecttclé (0 F1 ) mdded followed

by 10 AR PLATEIORE A i oI LB HOE I o
Woﬂﬂnﬂ@@memgi migag: Fherreaninog is #D)wemt@ nros%dEfpb@O@m gmdjthery stopped by
the addilioh %f &’@?f‘ﬂ'@ﬂ? qBEnchn@Rf ek |sto&§&/t%£cn%§ ﬁeﬂ%‘xﬁé&at%@@i 13bm

fcmpermlr{-"ﬁo ﬁﬁiﬁ%} Oggin E@Q:IE%PSh 31°°Y‘%£1 5t nug%& es on

Procedhire fyr Sa@dptadidih Bash Blstatagsayel | i nto bl ocked pl at es.

Step 1: Cover with plate sealer, incubate on Mcrom x shaker
SlepLli4C 0/N, Wash with 1X ROM51. Dilute Secondary
Ant i bAdi 1 solution of tBE taskeaympoung in }00Vs DM wias Bidet o 20 ul of 2X

substmté%lhn&h&%m CRIB Hehd8 300 ﬁm ATPhSERRPM ggf{i %0 'jlc; {ml [v**P] ATP,

one_or | n_conbination. Add

1X ASS%%?@W%&%W&! d P L, IX Rt BSa mdchogmdd %@J}ker

Phos ]1&371513511 redétidhs Wekdliniatdd®W Adding 191 of 2X Enzyme soiutlon (6 4 nM active
JotE et e i YT R e
were theromenbatedtah rqeinatempsatire for 45moimbigs.e on M crom x shaker

Step 2: RT I|h. Wash with Ix RCM51. Dilute 4X Read Buffer T

to Ix with Water, add 200gl dil uted. Read Buffer/well
Read BV Te¥¢ioB Va8 sonPe ingsl 76,14 o 3y EDTA. 200 41 of stopped

reactionRh@sadefeAsE 1ol m&@tatv@dlﬁ F}ashﬁ;lme% PYEI (Namlfém&nce@ Retalog no.
A7 15.t0 1 cen IOﬂ st ock=50
svp108 PR S wis AEaAdiror SB0GH Y ki (bRRline 009 Blanpaker. The
contents] EdciSwell Mas M@MCM#WBMCI 21K VS&ZOUIHI TBS panwicll. The
wells wERARRNP2sh3 GARORI'S minutes with 200 1 TBS per well with the plates incubated
at room temperature on a platform shaker during wash steps. '
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Cel | Signaling Technol ogies # 9275 Anti Phospho
Tuberin (T1462): Covance Affinity Purified (Rabbits
woBos8d12732) Ru-GAR = Ruthenvl ated Goat anty C%@ﬁoz”n

15 10X Tris Wash Buffer, Blocker A and 4X Read Burf

T 10X RCM 51 (10X TTBS RCM 51) 1x = 201nM Tris pH

7.5, 140nM NaCl, 0. 1% Tween-20 EXAMPLE 9 Cel | - Based

(1 n- vitheplaiss waie coyeredh mathsealingdenesind sewntedesing;the Packard
TopCotit hhmhﬁéqﬁrdpﬂ&t%eﬁﬂ))gs ﬁﬁrtcbtﬁhﬁdg (295 ByFladplatdie Akt _
ser.ine/t ne Activated endogenous Alct is

ga specific Ald substrate

Step 1:(GSI C3, 6) peptide which is bi oti nyl ated. Detection is

. Bg,e_ﬁ;‘;;r S PRATAS ST RS0 LU SRER D Prae

nwwg@yneﬁmdfu c for the phosphopeptl de and

~ Stepz;Streptavidin linked XL665 fluorophore V\,hl ch WI I I bi nd

to the biotin 25 noiety on.the peptide.
[ Eu( KT he magiiorvesstopped baddingdGwliaf 7(M @um@é@rﬁ @w@chh@de 50
pl of the sppedtesabe Raptratiferradl t6 e aiepaavfMﬁﬁaqslaé yevENeidin Capture

P PR S BRI TS kb B W i

before appbimgseayucan be used to detect inhibitors of all

th Y& %bgllfAhlt o “gg My

rrulr ?ler]@eﬁgﬂcf % er en?vég&(g:ﬁll%nsgﬂ &amgc I'C_anti ]IE)J ey' s 300
Wwell gEaM NaGlsd) 6 5 e00 iterl ol RE&WWM 221200 pwell of GiHL0;
and 4) i 60Pwdl 679304 Eftfandil athe BiﬁrﬁB?ﬁﬂeg e¥ethbn AlcWeato ai@@f? &hpletely

ar., . aI og no. 3598 B. Reach-Bind Protein
befoma%’ﬁﬁ pl ates, Pierce, Catalog no 15130. C.

ReactThaamdnmahepiate@mealaﬂwaﬁmb baqking tape, 3Pbwel of

Micro: ’ﬁ% é? %uor (%%PF ?Mng b?cr 3¢ é%@%?@?e S Thg) g{the plate was

scalod witeaiprs Iseding $ape Gunddhoplatedherrcupsted msing @Wkar@ﬂap@ount with the

‘appropr}ﬁ?essiéﬁﬁ)gs ﬁ&r‘{”fﬁ#ﬂhlﬁﬁl qU4eRRiisy: Catal og no. EL 404. G

cropl ate Anal yzer, Packard
Sl FEERISOLUTIONS WO '
Step 1: 2008/ O70041PCT/ U820071024772 A IP 1C nase Cell Lysis
_ 5 _—
CB)g];]I: t j l % T 1c regcn%r{s ;rv\évreeepn 0%1 a)é dlzgc% edh St!:;? Io? {hte%rtreptavidin
Flash Plate Assay (above) utilizing KKGGRARTSSFAEPG (SEQ.ID.NO.: 16) as the substrate in

place of biotin-GGRARTSSFAEPG.
Step 2:

The reaction was stopped by adding 20 ul of 0.75% H3PO,. 50 pl of stopped
reaction was transferred to the filter plate (UNIFILTER™, Whatman P81 Strong Cation
Exchanger, White Polystyrene 96 Well Plates, Polyfiltronics, catalog no. 7700-3312) and the
reaction incubated on the filter for 1-2 minutes before applying vacuum.

The plate was then washed using a vacuum manifold as follows: 1) 9 x 200
p.l/wdl. 0f 0.75% H;POq4; and 2} 2 x 200 pl/well of ditl;0. The bottom of the plate was sealed
with white backing tape, then 30 pl/well of Microscint 20 was added. The top of the plate was
sealed with clear sealing tape, and the plate counted using the Packard TopCount with the
appropriate settings for [*°P] and liquid scintillant.

Each individual PK A assay consists of the following components:
A, 5X PKA assay buffer (200 mM Tris pH7.5, 100 mM MgCl,, SmM 8-
mercaptoethanol, 0.5 mM EDTA) '
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(Stock is 100X, Cal bi ochem 539134); 1X Phosphatase
I nhi bitor Cocktail | (Stock is 100X, Cal bi ochem
; and 1X Phosphat ase I nhi bitor Cockt g
05z§t OC@IS 100X, Cal bi ochem 524625). 5 B. 18&”685%;/024772
Buffer 500 nM Hepes pH 7.5; 1% PEG 1EDTA; 1 mM
EGTA; and 20 nM fl-gl ycerophosphate. C. JP |ICinase
B.  AssayS®uMseck of Kemplidy (Sigmapdiluighnawatercc1; 150 gM

C. ATP; 2P _pirpiGied byffufthy £ 08P P-ATP{ M BETin] ﬂéaidoqtl fa50
E‘Hat e?e%%ﬁghl bitor COth%.H Fger 50 r[ﬂ Assgly]]ﬂéu ofas0pM
stock oLyplakg A 10 D. GSK3# Substrate Sol ution: |P
Ki nas®) psasfay70BiM fseick ofiPR Ayt ciuBingd (UB] lcataldg # 14-114) diluted in

O.Smg/% (1 pepti de. E. Lance Buffer: 50 tnM Hepes

0.1% BSA; and 0. 1%riton X-100. F. Lance Stop
Buf f ePKAﬂ'éﬂnIehCBuWrbmg selmtio 3q@al yWuEDRT Af 5X PKA @say bufts,

| Kemphﬁ?&o?&idn%dm Edtalyts '?Uffer 13.3 gg/ml SA-APC

0. 665 nM EuK phospho (Ser-21) GSK313_ ..
lvu | ti Tl r@ﬁctaopﬁwﬁ@rmﬂ@e i %ti%rwmssw mage%@bsbl%w vehicle
(10 T1) A.adGerd Imﬁ@fﬂﬁl *#EASPaplutivhatTe fQc0s @ﬁaecpw A®EI0 Tl of the -

PKA/Kfatggt}cEF »&?{Fmgts @%%t) Itcg%%}b%;ﬂt e[‘hbre L DS 3%%%1%}3{%&@5 B}Yubated at room
temperaBire ffor 2Adudlinc dikp ozacticnsi wereé Btep]_b‘f:drt@chddmgé[) [t af MEMDMEDTA and 100

h msofﬁggggﬁggphﬁg‘gﬁ%mmgg wel | plate from above and

Fs in tissue culture incubator.

~ Cel | Thesingyrge egactiowsprodugt éohesphosylated Kamndﬂovaglcomctadmn p8l
phosphdcellnBseeodedil ﬁh&ﬁilﬁeﬁl\flﬁ Eare FReS#8, c46h Well bf a p81 filter

). To pr
I e A

applyinga ahcuRmott Ehd’bd\?ﬁlﬁ&' meblatepPHﬁsph&imzd @(d GnMIPPTOOD ivas Bdded to.

each well© '}fgt?hllr %1%8%(811 gﬁcﬂgqgg@ﬁ%\b%%éﬁo 'gyla‘%%aﬁlqﬁlgto\xgﬁr?sgondmg wells on

. the filtepplpte containingth¢ waosphardoarid. EPhepeptidewslitanped onthetilted following

the applﬁla%lpbﬁi @ac?t@rﬁ @md\lfﬁe BreroRerd¥adhddls 1AOULHBFS 7Rt Wgﬁaslpﬁ%lgc acid.

Iate Rabblt-IgG (150, ng/
Afterthg fipgl S\, th iters awr%51 lowiggp 4w dry. Apilatioa g (30 j) was added to

each wellrnad bat fitdracduhrdeal T opime (P4Rard)or 4 hours_ on the

PKC as crom’x 5 (Form 20; Attitude 2) (NOTE: Attitude
pends on which Mcrom x 5 machine). |I. Aspirate off

Each FK( adsay eonsistsod yhesollawingreompdnentsl 100 gl of PBS to each

mell [ t he 100
A oflf’%%% rﬁﬁk‘é‘{fﬁfz’:ﬁ% JBMEGPR, BEeaC | |

B. | yst arePKgracikation eﬁﬂag/m pypspbptidylseriae Gk me/ml
dlacylgliyaesa; B0 aM T gH I memh@@b STIARG-@RIda Cg‘io)éﬁﬁﬁ(ﬁ on

. A U N B 8 e o
stock of unlabeled ATP
D. Myelin basic protein (350 pg/ml, UBI) diluted in water
E. PKC (50ng/mi, UBI catalog # 14-115) diluted into 0.5 mg/ml BSA
F. PKC/Myelin Basic Protein working solution: Prepared by mixing 5 volumes each

of PKC co-activation buffer and Myelin Basic protein with 10 volumes each of PKC activation
buffer and PKC. ‘

The assays were assembled in 96 deep-well assay plates. Inhibitor or vehicle (10
T1) was added to 5.0 ul of *P-ATP. Reactions were initiated with the addition of the
PK.C/Myelin Basic Protein working solution and mixing. Reactions were incubated at 30°C for
20 min. The reactions were stopped by adding 50 T! of 100 mM EDTA and IOO mM sodium
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WD 20081070041PCT/ 1JS2007/ 024772 Keep the cell |ysate
plates on ice. After transfer of cell lysate to the

Wogg%éé}q&q% plates refreeze the cell Iysate pl g% %07/024772

I ncubate in the cold room (+4C) overni
on Mcrom x 5 shaker (form 20, attitude 3). Day 4
. InununopreC| pitation Plate Wash Step: Wash 96 wel |
PYfOph?ﬂPh‘fté@d_LWS hospberylated Mylein E%lcfP@te@wﬂ%@que@d Ay PVRF
membr@fes Wedd wéll alter ]sl?\ﬁ@é"ﬁfd quiahfitatedBY lSé-iIlﬂ“aItIBIl EdBringnd

i ncub te for m.nut es. Wash 96 Ia es -
TTBS. CoRestds Hiye R sehemes i sbigs wore

tested i tHefasgayideseibudabiove aﬁ&kdewos:wte Habemsabﬁg S0uM gathsPone or more
containers. M Manual Plate Wash Step:
OfAkﬂA%@llﬁgwf I P'1Ci nase Assay buffer. 10 N. Start
Akt Enzyme Reaction: AJXAMFE@ESIpernatant. Add 60 Al
Celibg@u,@ﬁ% i u‘h@t@gﬁﬁh{%m{&@@ I ncubate for 2.5

akel @ NOTE. _TI e

0] (o)}
| ncubGelsdiorswample IpCaR gy g il Cbmas sell lipgwith gstiyaisyl AKU/PKB)
were pl&ted HNTOOLAM diHey! lei]eil théscdll wereldp ro%m&f@l‘?b‘()"i@ 8649 cohfl@nt, the

cells veg et with S 5t Of pfyrnilie 1hd @ﬁ%ﬁ%@&lﬂ%ﬂ%ﬁﬂ {fifftiqg. Controts

included obtreabad36lsychiclel teatedpbly @6l cellStr€atedSyidpeitder LER294002 (Sigma) or

wortm aﬁ&%@fﬁaﬁz a2 A rﬁﬂg 3@0%&3{ Ness?ét{ﬂy? ﬁrggﬂgs'?ﬁer%{g;%ﬁ{ﬁt&{‘fo%xﬂ, or 6 hrs,

and ths meéradpmemd, theisstls wacowashed with PRE kscppad e@ fransfansd épa centrifuge

“tube. 1 ugz)wer dbelleaiaWRisidd zf RVHEPBS Plnbie tHeQlell befetas r&ﬁspended in

Iysis C@trﬁg*faﬁ&ﬁ%m‘bﬁ B aompERrh B an ol

Pyrophdibhite, 1I0agMedvGlyeeké Ph&@hﬁe ) 10 thiYENSF, BUS fsir N20DQQ UM l\ﬁefosystlnc
and 1x mké?sm@]ﬁﬁ%ax( éﬁ@éﬁﬁf) Meﬁsogﬂice( {%r le %rﬁﬁ&s a}lcyf gﬁ%/ Jort%d'etptlo lyse the
cells. The lysate was spun in a Beckman tabletop ultra centrifuge at 100,000 x g at 4°C for
20min. The supernatant protein was quantitated by a standard Bradford protocol (BioRad) and
stored at ~70°C until needed. |

Proteins were immunoprecipitated (IP) from cleared lysates as follows: For
Aktl/PKBo, lysates are mixed with Santa Cruz s¢-7126 (D-17) in NETN (100mM NaCl, 20mM
Tris pI-i 8.0, ImM EDTA, 0.5% NP-40) and Protein A/G Agarose {(Santa Cruz sc-2003) was
added. For Akt2/PKBg, lysates were mixed m NETN with anti-Akt? agarose (Upstate
Biotechnology #16-174) and for Akt3/PKBry, lysates were mixed in NETN with anti-Akt3
agarose (Upstate Biotechnology #16-175). The IPs were incubated overnight at 4°C, washed and
seperated by SDS-PAGE. _

Western blots were used to analyze total Akt, pThr308 Aktl, pSer473 Aktl, and
corresponding phosphorylation sites on Akt? and Akt3, and downstream targets of Akt using
specific antibodies (Cell Signaling Technology): Anti-Total Akt (cat. no. 9272), Anti-Phopho
Akt Serine 473 (cat. no. 9271), and Anti-Phospho Akt Threonine 308 (cat. no. 9275). After
incubating with the appropriate primary antibody diluted in PBS + 0.5% non-fat dry milk
(NFDM) at 4 °C overnmight, blots were washed, incubated with Horseradish peroxidase (HRP)-
tagged secondary antibody in PBS + 0.5% NFDM for 1 hour at room temperature. Proteins were
detected with ECL Reagents (Amersham/Pharmacia Biotech RPN2134).

EXAMPLE 6

Herégulin Stimu]ated Akt Activation
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| X Protease Inhibitor Cocktail 11 .80 gl NAIx Ph _
osphat ase | nhi bitor - Cocktai | 450 gl 1 80 gl 450%21

W‘*ﬁg&%@@@hat ase I nhibitor Cocktail 450 g!. %T%)szgtlmzamo |

tin LR (500X) 90 ¢l

MCF?7 cells (2 human breast cancer line that is PTEN"") were plated at 1x10°
cells per 100mM plate. When the cells were 70 — 80% confluent, they were refed with 5 m} of
serum! free media and incubated overnight. The following moming, compound was added and
the cells were incubated for 1 — 2 hrs, after which time heregulin was added (to induce the
activation of Akt) for 30 minutes and the cells were analyzed as described above.

EXAMPLE 7
Inhibition Of Tumor Growth
In vivo efficacy of an inhibitor of the growth of cancer cells may be confirmed by

several protocols well known in the art,

Human tumor cell lines whxch exhibit a deregulation of the PI3K pathway (such
as LnCaP, PC3, C33a, OVCAR-3, MDA-MB-468, A2780 or the like) are injected
subcutaneously mto the left flank of 6-10 week old female nude (also male mice [age 10-14

~weeks] are used for prostate tumor xenografts [LnCaP and PC3]) mice (Harlan) on day 0. The

mice are randomly assigned to a vehicle, compound or combination treatment group. Daily
subcutaneous administration begins on day 1 and continues for the duration of the experiment.
Alternatively, the inhibitor test compound may be administered by a continuous infusion pump.
Compound, compound combination or vehicle is delivered in a total volume of 0.2 ml. Tumors
are excised and weighed when all of the vehicle-treated animals exhibited lesions of 0.5 - 1.0 cm
in diameter, typically 4 to 5.5 weeks after the cells were injected. The average weight of the
tumors in each treatment group for each cell line is calculated.
EXAMPLE8

Spot Multiplex Assay

This procedure describes a sandwich immunoassay used to detect multiple
phosphorylated proteins in the same well of a 96 well format plate. Cell lysates are incubated in
96-well plates on which different capture antibodies are placed on spatially distinct spots in the
same well. Phoshorylation-specific rabbit polyclonal antibodies are added and the complex is
detected by an anti-rabbit antibody labeled with an electrochemiluminescent tag. -
96-Well LNCaP plates +/- Compounds:

Spin in Beckman J6 1200 rpm 10 min, aspirate media. Add 50ul/well: TBS
(Pierce #28376-20mM Tris pH 7.5, 150mM NaCl) + 1% Triton X-100 + Protease and
Phospha.tas.e Inhibitors. Wrap in plastic wrap, place in -70°C freezer until completely frozen.

' Block Multiplex Plates (Meso Scale Discovery, Gaithersburg, MD) with 3% Blocker A in 1X

Tris Wash Buffer, 150pul/well. Cover with plate sealer, incubate on Micromix shaker RT 2h
(minimumy): ‘Wash with 1X RCM 51 (TTBS). Thaw cell lysate plates on ice, add 40pl
lysate/well into blocked plates. Cover with plate sealer, incubate on Micromix shaker 4°C O/N,
Wash with 1X RCM 51. Dilute Secondary Antibodies in 1% Blocker A in 1X Tris Wash Buffer:

“Anti pho_spho AKT (T308), Anti phospho Tuberin (T1462), alone or in combination. Add

25pl/well, cover with plate sealer, incubate on Micromix shaker RT 3h. Wash with 1X RCM 51.
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P Ki nase Assay Buffer 00 ul per well 8 m 50mL (1
Plate) (3 Plates) WD 2008/ 070041PCT1US20071024772

Yy Buf f er 800 P. 1 5mL 1 M KC 400p1 PC%"I%%7I024772
WO%%’W%TP 4.8g1 30gl 1M MyCh 80 pl |

Dilute Ru-GAR in 1% Blocker A in 1X Tris Wash Buffer. Add 25ul/well, cover with plate
sealer, incubate on Micromix shaker RT 1h. Wash with 1X RCM 51. Dilute 4X Read Buffer T
to 1X with Water, add 200u1 diluted Read Buffer/well

Read on Sector 6000 Imager.

Protease and Phosphatase Inhibitors:

Microcystin-LR, Calbiochem # 475815 to 1 pM final concentration (stock—SOOuM)
Calbiochem # 524624, 100X Set I

Calbiochem # 524625, 100X Set II

Calbicchem # 539134, 100X Set III

Anti Phospho AKT (T308):

Cell Signaling Technologies # 9275

Anti Phospho Tuberin (T1462):
Covance Affinity Purified (Rabbits MS 2731/2732)

" Ru-GAR = Ruthenylated Goat anti Rabbit’

10X Tris Wash Buffer, Blocker A and 4X Read Buffer T

10X RCM 51 (10X TTBS, RCM 51 }

1X =20mM Tris pH 7.5, 140mM NaCl, 0.1% Tween-20
' EXAMPLE 9

Cell-Based (In-vivo) Assay

This procedure describes a cell-based (in vivo) activity assay for the Akt
serine/threonine kinase. Activated endogenous Akt is capable of phosphorylatinga specific Akt
substrate (GSK38) peptide which is biotinylated. Detection is performed by Homogeneous Time
Resolved Fluorescence (HTRF) using a Europium Kryptate [Eu(K}] coupled antibody specific
for the phosphopeptide and streptavidin linked XL665 fluorophore which will bind to the biotin
moiety on the peptide. When the [Eu(K)] and XL665 are in proximity (i.c. bound to the same
phosphopeptide molecule) a non-radiative energy transfer takes place from the Eu(K) to the
XL665, followed by emission of light from XL665 at 665 nm.

The assay can be used to detect inhibitors of all three Akt isozymes (Aktl, Akt2,
and Akt3) from multiple different species if specific antibodies to each exist.
MATERIALS AND REAGENTS ‘
A. Cell Culture Microtiter Flat Bottom 96 well plates, Corning Costar, Catalog no. 3598
B. Reacii—Bihd Protein A Coated 96-well plates, Pierce, Catalog no 15130.
C. Reacti-Bind Protein G Coated 96-well plates, Pierce, Catalog no 15131.
D. Micromix 5 Shaker. :
E. Microfluor®B U Bottom Microtiter Plates, Dynex Technologies, Catalog no. 7205.
F. 96 Well Plate Washer, Bio-Tek Instruments, Catalog no. EL 404. |
G. Discovery® HTRF Microplate Analyzer, Packard Instrument Company.

BUFFER. SOLUTIONS
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5001.11 G ycerol 400 pl 2.5 m 1MDTT 8 pl 50 gl
Pr ot ease I nhibitor Cocktail 1 tablet/50 n 1 10% BSA

00 pl di d1120 6227.2 pl 38.9 m
Wogg%&%?% e Sol ution Qultierwell : Fettridsdoonorern

A. IP Kinase Cell Lysis Buffer: 1X TBS; 0.2% Tween 20; 1X Protease Inhibitor Cocktail III
(Stock is 100X, Calbiochem, 539134); 1X Phosphatase Inhibitor Cocktail I (Stock is 100X,
Calbiochem, 524624); and 1X Phosphatase Inhibitor Cocktail II (Stock is 100X, Caibiochem,
524625). '

B. 10X Assay Buffer: 500 mM Hepes pH 7.5; 1% PEG; 1 mM EDTA; 1 mM EGTA and 20 mM
B-glycerophosphate.

C. IP Kinase Assay Buffer: 1X Assay Buffer; 50 mM KCI; 150 pM ATP; 10 mM MgCly; 5%
Glycerol; 1 mM DTT; 1 Tablet Protease Inhibitor Cocktail per 50 m! Assay Buffer; and 0.1%
BSA | - | |

D. GSK34 Substrate Solution: IP Kinase Assay Buffer; and 500 nM Biotinylated GSK33
peptide. '

E. Lance Buffer: 50 mM Hepes pH 7.5; 0.1% BSA; and 0.1%Triton X-100.

F. Lance Stop Buffer: Lance Buffer; and 33.3 mM EDTA.

G. Lance Detection Buffer: Lance Buffer; 13.3 pg/ml SA-APC; and 0.665 nM EuK Ab a-
phospho (Ser-21) GSK38

Multi-Step Immunoprecipitation Akt Kinase Assay

Dyl :

A. Seed C33a cells Step: Plate 60,000 C33a cells/well in 96 well microtiter plate.

B. Incubate cells overnight at 37°C.

Day2 | |
D. Compound Addition Step: Add compounds in fresh media (alpha-MEM/10% FBS, room
temp) to 96 well plate from above and incubate for 5 hrs in tissue culture incubator.

E. Cell Lysis Step: Aspirate media and add 100 ul of IP Kinase Cell Lysis Buffer.

F. Freeze 96 well microtiter plate at -70°C (NOTE: This step can be done for a minimum of 1

hour or overnight.)
Day3 :
G. Coat Protein A/G 96 well plate Step: Add appropriate concentration of a-Akt antibody (Akt1,
Akt2, or Akt3) in a 100 pl of PBS to the following wells:
o-Akt 1 (20 ng/well/100ul) B2 >>>>>>B10/rows B — G / Akt] plate
oAkt 2 (50 ng/well/100ul) B2 >>>>>>B10/ rows B ~ G / Akt2 plate
Rabbit-IgG (150 ng/well/100 ilI): B11 - G11 on every plate (Aktl and Akt2}
H. Incubate in the cold room (+4°C) for 4 hours on the Micromix 5 (Form 20; Attitude 2)
(NOTE: Attitude depends on which Micromix 5 machine),
1. Aspirate off a-Akt antibody solution and add 100 ul of PBS to each well.
J. Akt Immunoprecipitation Step: To the 100 ul of PBS from Step(I) add 5 pul of thawed cell
lystate for Aktl plates and 10 pi of thawed cell lysate for Akt2 plates. NOTE: Thaw cell lysate

on ice. Mix thawed lysate by pipetting up & down 10X before transferring to antibody plates.

-51-



10

15

20

5l 7nml (1 Pl ate) | P Ki nase Assay Buffer 5 m -
1 in.Nl GS1C3B peptide 2.5 pl 3.5 p.1 Lance Stop

-~ O 1 per well 3m (1 Plate) 5 m 5. ;
WY 2 PEDTA 0. 5 M 2800, 2 pl 199.8 pl Berdammzirs

Keep the cell lysate plates on ice. After transfer of cell lysate to the antibody plates refreeze the
cell lysate plates at -70°C.

K. Incubate in the cold room (+4°C) overnight on Micromix 5 shaker (form 20, attitude 3).

L. Immunoprecipitation Plate Wash Step: Wash 96 well plates 1X with TTBS (RCM 51, 1X=2
cycles) using the 96-Well Plate Washer. Fill wells with TTBS and incubate for 10 minutes.
Wash 96 well plates 2X with TTBS. (NOTE: Prime plate washer before use: 1. Check buffer
reservolrs, making sure they are full and 2. empty waste containers.

M. Manual Plate Wash Step: Add 180 pl of IP Kinase Assay buffer.

N. Start Akt Enzyme Reaction: Aspirate supernatant. Add 60 pl of GSK38 Substrate Solution.
O. Incubate for 2.5 hours on Micromix 5 shaker @ RT. NOTE: Time of incubation should be
adjusted so that the ratio of Column 10 /Column 11 is not >10. ,

P. Combine 30 ul of Lance Detection Buffer with 30 pl of Lance Stop Buffer (60 ul total/well)
and add to Microfluor U bottom 96 well black plates.

Q. Stop Akt Enzyme Reaction: Transfer 40 pi of Akt Enzyme Reaction Mix from Protein A/G 96
well plate from Step (O) to Microfluor U bottom 96 well black plates from Step (P).

U. Incubate at room temperature for 1-2 hrs on Micromix 5 shaker (form 20, attitude 3), then
read with the Discovery HTRF Microplate Analyzer using Akt program.

IP Kinagse Cell LvSis Buffer |

100 pl per well

8 ml - 45ml
(1 Plate) (6 Plates)
1X TBS 7744 p o NA
Tween 20 : 20 pl 7 NA
IX Protease Inhibitor Cocktail IT | 80 ul NA
1X Phosphatase Inhibitor Cocktail [ 450l
I 80 pl 450 pl
1X Phosphatase Inhibitor Cocktail 450 pl
1 80 pl
Microcystin LR (500X) - 90 ul
IP Kinase Assay Buffer
100 pl per well
8 ml 50 ml
(1 Plate) ‘ (3 Plates)
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5 Lance Detection Buffer O iii pci wel I'
mg/ ML in ddH20, ditute 1/75.2

) Fearesfie

Pl at e)

ute 1/1133 in Lance Buffer) 40 pl
4.5 p.1 WHAT IS CLAIMED I S

5ml SA- APC (I
[ . Buf fer) EuK Ab a- phospho (Ser -21)
wolfi
pl

3inl (1

. A conmpound

according to Formulg F: 5 wherein: GFE<E-)\ 117 H
10X AssafBuffer 800 pl o isml
1 MKCl 4900 pi 25ml
250 mM ATP 4.8 pl 30 pl
IM MgCl, 80 pl 500 pl
1 Glycerol 400 ul 2.5mi
IMDTT 8 ul 50 ul
Protease Inhibitor Cocktail 1 tablet/50 m! 1
10% BSA 80 ul 500 pl
|Ldi dH,0 6227.2 pl -38.9ml
GSK3[3 Substrate Solution -
60 pl per well
' 5ml 7 mi
(1 Plate)
IP Kinase Assay Buffer 5ml -
1 mM GSK38 peptide 2.5ul 3.5l
Lance Stop Buffer
30 pl per well
13 ml 5ml 5ml
. (1 Plate)
1X Lance Buffer 2800.2 ul .
EDTAOSM 199.8 ul
Lance Pretection Buffer
30 pl per well
3 ml S5ml
, {1 Plate)
SA-APC (1 mg/ml in ddH20, 40 pl 66.7 nl
dilute 1/75.2 in Lance Buffer)
EuK Ab a-phospho (Ser 2.7yl 4.5 pl
21)GSK38 (680 nM, dilute
1/1133 in Lance Buffer)
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NNOHNN Rng Yis cyclobutyl; RL is H pyrimdyl,

met hyl i m dazol e, OH, nethyl or cyclopropyl; or a

pharmaceutical Iy acceptable salt thereof

2. A compound which is:

1-{4-[3-(1- nethyl 1H i m dazol - 4- yl) 9- phenyl[l 2, 4]tr

i azol o[ 3, 41] - 1, 6- napht hyri di n-8- yl ] phenyl |

cycl-obut anani ne; 10 or a pharnmaceutically acceptable

sal t thereof 3. The conpound of claim 2,
_____ﬂﬁéﬂéﬁﬂﬂgapﬁ-pharnaceutlcalIy acceptable salt is 1-

{443-Qq. - mretdycin urﬁbaﬁamg t4 Fydl@ Epheny|

[1, 2, 4]tr|azolo ,41] -1, 6-naphthyridin-8- 15

yflphenylIcyclobutananine di hydrochtori de.

4. A conmpound which is: tert-butyl '

{144- (9-phenyl [1, 2, 4] tri azol o34

- 8- 3, 1)Pheny|]cyc|obuty||

pharmaceutical |y acgh

5. A conpound whi & is

114- (9- phenyl- 3- pyi mAi n-2<yl 2,4]triazol o[ 3,41]-1
, 6- napht hyri di n- |8)H phey| ] but anam ne; or a

ﬁH6 naPht hyri din
mat e, 2or a
her eof

pharnaceutlcally geptebl e s hereof. 30 A
compound whi ch is:
814-(1- Anlnocyclobutyl)phenyl] 9-phenyl [1, 2, 4] tri azo
5  whereim[ 3, 44] - 1, 6- napht hyri di n-3(213)-one; 35 or a
' pharmaceutically acceptable salt thereof- - 55 - WO
2008/ 070041PCTI US2007/ 024772
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7. A conpound whi ch is:
144- (3-nmet hyl- 9-phenyl[1, 2,4)tri azol oP, 411-1, 6 napht |
yridhl 4-y1) phenyl} cycl obutananm ne; 5 or a -
phar maceutical |y acceptable salt thereof.

8. A conpound which is:
144-(3-cyclopnpyl- 9- phenyl [ 1, 2 4)triazol of 3, 4- 114, 6-n
apht hyri di n-8-y1) phenyl ] .10 cycl obut nanNne or a ‘
phar maceuti cal | ¥ a pt e salt tdeér
pharmaceuti cal ‘conmpg@sitijon conpri §
phannaceut R o ang $J heiein, a
t her apeuti cal Ny fective ghount of a conpound of
Caimi1, 10. Me"™use of the conﬁﬁﬁnﬁ according to

Rm%?yg%gk ok jor t he preparation of a nedi canent useful. in
t t reat’ment or prev%fthﬂ cancer in a manmal in
vl or cyclo

R1 is Hypaumidy . swtiliendatits propyl;

or a pharmaceutically acceptable salt thereof.

2. A compound which is:

1-{4-[3-(1-methyl-1 H-imidazol-4-y1)-9-phenyl[1,2,4]triazelo[3,4-/]-1 ,O-naphthyridin-g-
yl]phenyl }cyclobutanamine; :

ora pharmaceutically acceptable salt thereof.

3. The compound of claim 2, wherein said pharmaceutically acceptaBle salt
is 1-{4-[3-(1 -methyl-1H—imidazol—4—yl)—9-phehyl [1,2,4]triazolo]3,4-f]-1,6-naphthyridin-8-
yl]phenyl}cyclobutanamine dihydrochloride.

4. A compound which is:

tert-butyl {1-[4- (9-phenyl[1 2 4]tr1az010[3 4-f]-1 6—naphthyr1dm 8- yl)phenyl]cyclobutyl}

carbamate;
or a pharmaceutically écceptable salt thereof.
5. A compound which is:

1-[4-(9-phenyl-3-pyrimidin-2-yl[1,2,4]triazolo[3 ,4-f]-1,6-naphthyridin-8-yl)phenyl]

cyclobutanamine;
or a pharmaceutically acceptable salt thereoﬁ
6. A compound which is:
8-[4-(1-Aminocyclobutyl)phenyl]-9-phenyl|1 ,2,4]triazolof3 AA-1 ,6-naphthyridin-3(2f{)-one;

or a pharmaceutically acceptable salt thereof.-
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7. A compound which IS -

1- [4-(3-methy1-9—ph=nyl[1,2 4}tnaz010[3 -4-1-1,6-naphthyridin- &yl)phcnyl} cyclobutanammc

ora pham:acmhcally acceptable salt themof

& A compound which is:

1- [4—(1-cyclopropyl 9—phe;nyl[1,2,4]tnazolo[3 4—f}—1 6—naphthyndm S-yl)phenyl]

cyclobutanamine;

or a pharmacentically acceptable salt thereof.

9. A pharmaceutical composition comprising a pharmacentical

carrier, and dxspersed therein, a therapeutically effective amonnt of a compound of Claim 1.

-10. 'Ihe use of the compound according to Claim 1 for the preparation of 2

medicament useful in the freatment or pre:vsnuon of cancer in ‘amammal in need of such

treatrnent
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