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WD 2007/ 022102 PCT/ US2006/ 031682 5 10 15
PENTACYCLI C KI NASE | NHI BI TORS Thi s application clains

wonrbworeep2t o provi sional' United States patent PCT/US2006/031682

application no. 60/707,902 filed August 12, 2006, the
entirety of which is incorporated herein by reference.
20 FIELD OF THE I NVENTI ON The present invention
relates to organi c conmpounds useful for therapy and/or
prophylaxis in a manmmual, and in particular to

i nhibitors of kinases useful for treating cancers. 25
BACKGROUND OF THE | NVENTI ON An i nportant cl ass of
enzymes that has been the subject of extensive study
is protein kinases which are involved in a najority
of cellular signaling pathways affecting cel
proliferation, 30 mgration, differentiation, and

net abol i sm Ki nases function by renoving a phosphate
group from ATP and phosphoryl ati ng hydroxyl groups on
serine, threonine and tyrosine amno acid residues of
proteins in response to a stinmulus such as

envi ronnental and chem cal stress signals (e.g.
osnoti c shock, heat shock, ultraviolet radiation,
bacterial endotoxin), cytokines (e.g., interleukin- I
and honor necrosis factor alpha), and growh factors
(e.g, granul ocy BeRyrst i mul ating
factor, transfo?gyﬁgégggagﬁﬁ?ggggg, fibroblast growh
factor) Many di seases are associated wth abnornmal

&ealpfal%ll@cf 1 &ﬁ%@&%%stotﬂrév%ﬂﬁﬁlﬁﬂnt@y SRfe® ek apphcatlon no. 60/707,902
se- medi at

ents di seases, fagly
filog /8PSt AR h% ‘é‘ﬁ%eéys‘) whigh Fé‘fﬁ%’@f’r&&? di'$8a5Es "o %
di seases, netabolic diseases, neurol ogical and
9?%%%&9 tiotg diseases, cancer, cardiovascular
-gﬁ§éases——aﬁﬁerg1 and asthna Al zhei mer ' s dlsease
and hor none- related di seases. Accordin &
Thip esendy invantpNDr Qe 2o @1221102"“?@*7‘188%669@%%@%?“ Oy s i o
mals badhipatic@fi@hkivitd TRiEhsed Rathl folemigfonycetso fi nd
|nh|b|tors of protein kinase that are effective as
therapeutic agents. Aurora Icinase is a famly
BAEKGREUNDhIOFOHMBNVIENAERNES t hat are essential for cel
proliferation. The 5 three known manmalian famly
menbers, Aurora-A (also referred to as Aurora-2,
ArAHﬁpo?tant SIS of]eaiymeé‘\'tlfapﬁaa'b&n(tm snjettedfexemthetsodpss protein kinases

parora. 1y Ay -1, and K_l ell proliferation,
whigy are rlg@’l\icg 1, & MEgy fgj:ellu s@w%nﬁggtgﬁ%m%féﬁkég Il proliferati
mrgl‘a(ﬂtneIdﬂ&ldne&mon&ldbﬁeabblgm Cmp@n@oglgqﬁpn @@gpl@@g{gl aophosphate group
fr(an ﬁ% élnE,lpﬁ(ps I%leﬁ &E Y0k B)%ﬂj Qlog;gdoncs\é;u@( Q8IS and @foSﬁi«h @thiho acid

ren : BIOH@%¥ .
redi@B9 of @teins R xesemlefe forq gignius syeh &y SUFWEP@“E% ?n“%‘& F%eﬁscség“a s
(c%l%sn??oﬁ@lsho&(g%gat MNo@g ulnﬁllol& radibldn, biRearial Mblotoxid)) c@ekihes (e.g.,

mE&?‘H@hlaWd W% necre]sltsgﬁcaog alplrl]a) C;él lglogﬂl %qorg le.g. graﬁp&yte macrophage-

colony-stimulating factor, transforming growth factor, ﬁbroblast growth factor), Many diseases

are associated with abnormal cellular responses triggered by protein kinase-mediated events.
These diseases include autoimmune diseases, inflammatoy diseases, bone diseases, metabolic
diseases, neurological and neurodegenerative diseases, cancer, cardiovascular diseases, allergies

and asthma, Alzheimer’s disease and hormone-related diseases. Accordingly, there has been a
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11: 49, 2001). Aurora kinase expression is |ow or
undetectable in resting cells, wth expression and

waaebinee2 peaki ng during the & and mitotic phREEAIS2V6/031682

cycling cells. In manmmalian cells, proposed
substrates for Aurora kinase include histone H3, a
protein involved in chronbsone condensation, and
s TRa e R by B ity Giog ot B rsteRee o
m@eRWMd%@m%lon Aurora-A plays a role in the cell cycle
by controlling the accurate' segregation of
chronpbsomes during nmitosis and m sregul ati on thereof
can lead to cellular proliferation and ot her

Aaba efnaR| id Elf@ﬁly s&lll{éﬁﬁedn‘ilﬁ kﬂl'as%g @h‘é?ﬁré’ eés@atrllgi%y célﬂﬁohferatlon The
been cl osely |inked

I Na
R RS A GBI PEte AP GharFat B BAEL: AU, STX-
158 tAaulird-B (ajso ré@ekddso wi Avnorell emadl ek $”H§Ael)&nc0ALubtfa1(S(aKd> f&&&ed to as

Sﬁ@gBt) al.:u@ ﬂg chlllo%rgeﬁsnh ogi%?q?s (.)n%%% %}J Blot[r)xgslo%re sse ngd on nhtotlc
¢

corr
SPb@\e\Ré‘étFP“é sitkingsit: K%Wh f, IRh& mer@paﬁﬂ ﬂm@dﬁsné;nldBlologyMM

190RTCRARS A ®kigdnf) 8t RRnki dfYell StienPBITIBEY 830, I@?é tar A CNat Rev. Mol.

C&}Eéﬁaag Elcgg(ﬁa ge?rr?sr\gg%e \l/‘l”lnglé Mﬁ){l%%gllsﬁa&wcgr T@stgnigell Biology
1120000 1)Saeadre Winase epressibn &llow B irddbtsdiabdkoin rrﬂaﬂxg @fls, Ga @&gression
: , v ra- A aver I ess
anﬁglgtﬁétg gﬁ&g gu\%ﬁl}% tohem%%f glgoﬁg Hars ds fffltcy]c_hnﬁr sI an fnammaohan cells,
p:@@p@@hl@f:gtes fpr Amrora @pasapnclu%@oge H3 72 30BR, inved@8)in chfpmeosome
coﬁ&éﬁ@ﬁ@ kddrta@@fSA hayo%nbtsl%gmgt&p@gﬁt%ﬁhd 9 Fkaeeupmﬁgp%% §SEBeh, a1

of 8\1&110 lﬁrrc é‘?‘l ir %‘HI c§11 Blé(gﬂ)lﬁl n%é)ia? ééygl’y%a @{;:é? %égé}fwﬁ)é? goenfc;c?llhr?g the
acOdt© B@@;tg&lon qfv@mmmm dlugha@s ftosts arndOmBREMAI0S, thaddvd chm lead to
CO&%’ppoﬁifekart%@%d\éﬁmd Lﬂy%rmglg%poc arci nomas of the breast.
Piticatl on and’ or overexpressi on of Aurora-A have

al so been reported in renal, cervical, neuroblastoms,

nmel anoma, | ynphonsg; bladder, pancreatic and prostate

tunours and is associated with aggressive clinical
SiFEHEASBUETY IR0 e {4 mpranalish e liies Gimilyfhag hen psdy bokad to
tm|n§l€gld1$6516 209 % iBs) efﬁaetr & éeﬁlEtﬁéSstaleﬁ}h pam rwithZel el @€tk Q2 4l:0dnase

06/ 03 0Si.S pat.

contal d muﬁg e entlosm ers eags uggﬁ%r Pm%l? %r}d rapi ge\:]com\eMél%eu%}Pld Indeed, a
COAn*etrqncmtwem Lﬂnmaf cagpn oPghchaogyA 114c7tr59@5 chi@@Bgdmal instability in
mﬁoﬁ%a%; "E}ncBgds%chduQm&/ h%x&%@%%@ld/ed QM?}élsﬁl' 9' QWLW rf@nEgaWJDér and

1 nes, I ncl ud Igg col on, breast [ anoma,

Nq&u eSY, Intobéllaly:ex %?a}?@r é Sa@@a, gagta} Pdltlff}- %p@{nalaqfcpancer 84: 824,
200Nk @kaaser( Aabauk ave@etxplaslsmﬂ 9Q8bde8 shoh@ 1td +4ms KAt Y¥@fBlasts

et Ce 4:1) | evel s of 5 Aurora-B enzyne
(Bﬁgvgybgeﬁugﬁ%éﬁp{ig?%ﬁiég@e as a function of Duke's
stage in primary colorectal cancers (Katayama, H. et
al . Journal of the National Cancer Institute 91:1160,
1999). Aurora-C, which is normally only found in
The dgitaraskingses a}/%bﬁeme@?@;ém baseyergxprppsed ina gidepenras of apa tepfours.
EquchpYesm&lQJf Qﬁlﬁ)@g—ﬂlhaﬁaﬁﬁefe&e@ﬂ@v&rrﬁo% of &8, oQgrlaB B ktric
Ilnes i ncl udi ng, cervical ad en?carlnona an

“Eﬁ%a&‘t Baltes HolREPSEEIYE RICRITHEPMaRCT they brepst. Aﬁ’Bl}ﬁCﬁ%ﬂn Fyflor
ovBiexpragorcd| IAuEBh’@Mthtera}sO Bebd rep3ided,in B 9:,erV1c3.lOne'ﬁﬂJ|thaﬁd'1 inglanoma,
Iyt phom tbleﬂidir’ %anE@atlc a‘n? unc?tg 15)%? atnﬁ :l's' % %c%_)afeé%iﬁ!i agéxgs%gl tlinical
bCh?wmubu tpiogxamples tranlificalion jofitieyauggrd-p lg¢us (sl ivicorepdites with poor
| eading to cell cycle arrest halting cellular
proliferation and therefore will slow tunour growh in

a w de range of cancers.
2
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15 SUVMARY OF THE I NVENTION I n one aspect of the
present invention there is provided novel inhibitors

wofRo0xwazim2 ki nases having 20 the general fornuPar(U$2006/031682
(RB6 R X'YZ R ANNNR R Ral wherein 25 ring A
is ab, 6 or 7 nenber ring carbocycle or heterocycle;
X, Y and Z are independently absent CRAR4., NR5, S

¥ 08§l nis 'wi n at T ancer x Y and
P glosPRE pllen® IR B R s Rl TPl kv, ety e o
P'fthl%géﬂh%oé h9r9@ GRZLQ@IEZUS Iugely examasecmg raitépld molep ensten tdllylines,

tu@kg 2 &{OJ@QtUIHI EHeQbdna, Ridnk hydr
:”a” i lﬁl R 550y BELAL s M R enc
e ien a§ (ﬁ)tsu i,atraé)gg?S ﬁ,'élﬁb]g%6 BiiyAna ebel,,(‘gn%p%yu) Alggyipvels of
AmbkdXanzone lalddgbit bwn Rfdraads b YonShta St Dhtels @Qgé’i‘n Ethary colorectal

| oge
qu(;:]éa/l ?i)(gég% a’mag]g e?%kg);t(ungl (ﬁg]erwatlp]‘ja E% ggsﬁ; %%} d[ rlg(;( )}?99) Aurora-C,
whigl apteslly apty downd alh legtis, iseploaviremyesied iop highhetcattqe e bemary

coIEFB bdhcS&ahdd in @l \]@Méty o'? ﬁfnggzc yeq:ll lﬁxesaﬂglumﬁi/ ggrxqgay %Jie%ocgﬁl?oma and

%g ionally u& stituted
b asgoga o %m“‘&’aMbc?k)?‘ JO&‘F‘R‘)Hf igfogigs %W@We”&rﬁa“ 1999;
Téreliaeit (Gyecdle Jand Oabver Bisr 10067- 0714000, CH2 gr oups of an
al kyl group is optionally replaced wwth -0-, -S-,
-S(O-, -S(O2-, -N(R5)- , -C(O-, -C(9)-, -C(O-NR5-,
-NR5-C(O) -, -S02-NR5-, -NR5-S02-, -NR5- C( O -NR5-, -
ngcgn tlQ'ImQ\[/n ﬁig'tlgi( gtﬁe AL%lall(&any (Mh%xt Ll’of ﬁvpléf will disrupt mitosis
hal og en am no, nitro, cyano, car ony 8 ?ﬁ
'C%H"WP cellgycle gyregiplype grblpler laﬂahfafatwetaef% %bleryereemll elpwﬁwungrowth in
a giloups of egeider form a carbocycle or a heterocycle;
wherein said al kyl, carbocycles and heterocycles are
optionally substituted wth hal ogen, hydroxyl,
nmer capt o, carboxyl, carbonyl, thiocarbonyl, am no,
n|tro cyano al kyl, hal oal kyl, a carbocycle or a
aMaRA NV r'eln one or nore CH2 groups of an
aIkyI group is optlonally replaced with -0-, -S,
S(O-, -S(O 2-, -N(R5)- - Cléa) 15 NR5-
In owp@( @’)the presegr 211VR|FQ911 t]e‘eNRBr-OS@Ei nove_l Q)Jt% @ Amkmases having
the &) -GmuRIN - 0- C(O)-; R4 and R4' are independently H,
hydr oxyl , hal ogen, anino, car bonyl, thiocarbonyl,
al kyl, a carbocycle or a heterocycle, or R4 and R4,
together form a carbocyg,e or-feyerocycle, wherein
sai d al kyl, car cles and et enocycles are
optionally substi
car boxyl, am no, ¢ | & or a heterocycle
and wherein one o Ro :

wherein

ring Aisa 5, 6 or 7 member ring carbocycle or heterocycle;

X, Y and Z are independently absent, CR4sR4, NRs, S, SO, SO, or O; wherein at least one of X, Y
-and Z is not.absent; or X and Y together are CR,=CRy; or Y and Z together are CR,;=CRy;

R, and Ry, are independently H or a protecting group;

R, is H, hydroxyl, halogen, alkyl, haloalkyl;
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20 CH2 groups of an alkyl group is optionally repl aced

with -0-, -S, -S(O-, -S(0)2-, -N(R%)- , -C(O -,
WOCI@D)02NRD-, - NR5-C(O) -, -S02-NR5-, -NR5-S02-, PCT/US2006/031682

-NR5-C(O -NR5-, -C(O-O0 or -O0CO-; R5is H alkyl,

a carbocycle or a heterocycle wherein one or nore CH2

or CH gr oups of sai d alkyl is optionally repl aced

R, W I& dlydrPV)[ilhalo ge& §mé1 % 65 %’I Cyﬁac% F?Héoh)é?x ép%%%?péxcé 8’ substltuted with
opt herhienyl, yalsaghstrbonyt, éébcavbertyl, oo axpbxyl @ldktayy, acyl ,
R, I'@]!-Iolg:%en Hﬁﬁ&?p%‘ércr;ﬁ@r B%}’Anm Caa(,rapo%ﬁ))éie or Q%th%l‘b(g’de wherem said

hal o- substit q}%
guafidh rEbogkclopd bqﬁ%?we §t?o§liti°t1 esabseatfeéo\@gbchaéogm hazﬁmxyl

opt heraltd, )émfnbl hﬁibbiyluta&(@il B edrBdcOaY 6l reter O@C&Q{n@ whein axﬂador more
sal 5, an d s

© he CTg B g Ty hp e S Sy et B ot s ORe SOm- Ny

conpr@(QD N (EMEOURdS-, ofNRs- £ENALIB G- NRANNRE SOa) NRRIG(0)-NRs-, -

di | geso.Qr . ®¥&hRi ent. I n another aspect of the

i nvent’i on, there is provided a nethod for inhibiti ng(y ‘
th‘ﬁehy§i°§j¥iaque}°ﬁ@° offelogdt iRy rHirgj Yare saibenyh @igpgrbonyl, alkyl, a

COTT'B:ﬁch:yd]Q of th@@&dyag saiveh AY rg%'u@s @Jg@ﬁh@fl fortM & RarBocycle or a

ound of
DO DS08RS Y SABOGE: A8 BB EifePlo b Ebgiuted
t heméh ihsogan Owilndbed, neer qmibluatbotﬁ,rcatbpﬁmthwrgrbanﬂl agir@S @tr@rcyano,

C on C!likgli QanoaL Pl Qca%ml or Qﬁé@rgé}@lte %ﬁjd \%&ejﬂl c;ng %r 1%&9 E‘ﬁ gljotﬂ% of an

ora onprisi'n

nanﬁ*ésw %awzﬁeﬂpé@tailwplawémﬂl -8f %r é&bpo%@dz oﬁﬂg%%b,r -F{Pa -¢0)-
5 DERAI m@d@ﬁscabzmﬂSOWQ%JHﬁvfﬂ%&Rﬁthdﬁtbﬁmt r MENTS-;
a I n ontal ni n Su | en
Ry a@%ﬁ%s ESt! %p%@enﬁ é—P cfxé;g Pr}m a‘ic@gxb)al 0 Kar VIC ﬁnﬁaﬁbgnyl,l_ztlkyl, a
al kydrbocgelc ar bbeyredyds, @ MeheéRecygether; form a carbocycle or heterocycle,

car %&X&Il %e K ubslb%alcl%ga%l l{é%(é oc;oc'jei 6re V\ﬁtlonally subsltjltuted Vi(th halogen

het er ocyc titute
al k&ydroxye arbrasly erniao, aHy! hé%l@?r%‘?}%/@fl acheigfoayclesing| #h¢rpia ane or more

her @JlHU 1oﬁs%36kargan1@ug&1pumﬂnumy r@lak@wam: of & QS(O§-C®‘((VLI N(Rs)-
aro n [ me
arovl e SoRe7at) 5 S S S arG SCOr o

al keoy¥Q)-;al kynyl ) al i phatic hydr ocarbon group, having
Rs lTIsPH Cfﬂ(gi"% C&Q&Q&J}(g%th?% r#ﬂ:l Vﬁl%l%ln otng &1 %ﬂ(ﬁ @HZS&%‘H %blﬁ)g of s\g(]ieaﬂ(yl

her term r exa

aI kwpé.lﬁh‘aﬁb‘eplaﬁﬁiemﬁ?l 8 -SpoPt@onSiy HE- aPrgg@r angepid alkyl,

hy dra6a5 Qo md Ghglofycle ROMBY. ALy albaautbmkhug@%xﬁ naaky) @@m eidlogen
hydr ocar bon car bog%{]al ns | am no'

A TR A AN et A AR A A Y
met lydnjdimetah yptiondily pubstityted cartdoyieap i optibnalipribytityted heterocycle;
mi $% ityl, sec-butyl, tert-butyl, n-pentyl,
3 yl butyl, 2,2-dinethyl propyl, n-hexyl, 2-
angretthyridpelmtsgtherepf. 2- di met hyl butyl, - n-heptyl, 3-heptyl,
2- et hyI hexyl and t he Iike The ternms 20 "I ower
aIkIyI" - al kyl" and "al k of 1 to 4 carbon
tn af%mg-asva?téf §Vr16‘ﬁ9‘f?8u%‘erﬁr?&? rej%%ed ‘iOH’P‘é?FEﬁSa??G@HBP%/CW°““dS of
forRarT aned daytler, diddehnydr exclpiqat. opyl , i sopropyl, cycl opropyl,
1-butyl, sec-butyl or t- butyl Unl ess specifi ed,

substituted, alkyl groups may contain one, for exanple
In apggher tappeget @)l}e ifivggiion, there is provided a method for 1nh1b1t1ng the signalling of

Aurora kinases in a cell comprising contacting said Aurora protein with a compound of formula I.
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substituents which may be the sane or different.
Exanpl es of substituents are, unless otherw se
wdebdi7reziio2 hal ogen, am no, hydroxyl, protected Rg@sxopb/ 31682
mer capt o, carboxyl, al koxy, nitro, cyano, 25 am dino,
guani di no, urea, sulfonyl, sulfinyl, am nosulfonyl,
al kyl sul f onyl ami no, arylsulfonylanino aninocarbonyl

In’d\ﬁc}ﬁ’le@ g@c(? f)f tﬂ!& h%bn ﬁ 1s’ d:govg(% %%Cgfo b%gxeglc%/ xfﬁe%sa oxécioRg) 1on in

a @‘P‘@Uﬁsﬁsﬁoﬁ‘éﬂe@ ahéth ﬂtmgndh@ efoturérp ﬂﬁna%ds, tonprisiya admeittaytg, to said
mhrhd| @BFIN e amdi b X AR Y bs f01trrruﬂat1y| oxynet hyl,
propi onyl oxymet hyl , am nonet hyl , carboxynethyl
car boxyet hyl , carboxypropyl, alkyloxycarbonylnethyl,
aIIonxycarbonyIaninonethyl, 30 car banoyl oxynet hyl ,
- \/ yl,
e oS e Rt TR ed (OBMBRE™ oot ny!
trifluoronethyl, 6-hydroxyhexyl,
“Aylj mgpns RISHPOY COB'i'S]'t“V‘Ef“bsm‘zenhrﬁﬁ’fﬁﬁﬁ’(‘t%@’ tht Bpguly -C(O)-R in which R is

H 21-1]@&@ bamyéla &W%@Wcleﬁd’&ﬁbo&y‘ﬁﬁ s{ﬂisktﬁted TiRg oathdtatbey Q- Q%Ehtlﬂ?eyalkyl
0] rqup

whmen the e%kycf kﬁf % ca%o&iy% fuﬁl)}afatezow a&ebaﬁyy%x%g%wl Acy'lz')g(rou s mclude
mbwcﬁﬁp&mmyﬁwe%hyh;handbcwdh@h@x%ﬂnethyl groups, as
mell as the corresponding -ethyl, -propyl, 35 butyl,
, -hexyl groups, etc. Subst i t ut ed alk l's
4'% ‘H‘iﬁiés hiprchidq preivpnghed ypigicd oghnsaiurpied hmalke@@ @ligyny)) aliphatic
hyﬂtd)bﬁlﬁdntgtﬂuﬁ dlang tqht@ 13 aﬁﬁoﬁatb‘@rﬁtuhkéé%meﬁm@%p&l}ﬁd When used as part

‘ot an P tft‘l od eﬁ%%pﬂ%/l a’lkari,aglmg yh Cfll%a éaogllola) l}Bg nga éFfurﬁ@d hycﬂocarbon
chhuy,dmmneltshyblpdep nistiestee tydncaibaxgarheh lalydins sdeh WD alkenylamino™ and
a@@?’( 191%2 19}?3&3@ | P@i}%&%@{ %Q}ﬂk%@c%gs gr@ ng:th%é eh g;lr n-propyl, isopropyl, n-

t et’rahydr opyr any
b”&’ér‘%‘?%dy?%%})%ﬁ%%“ ey c?r%??’@t“l’\w 2,2- gty lprvetthyhexyl, 2-
m@l@ﬂ@ﬁ%b{ T’E@Ld‘ib{llathyl&ft)ﬂnﬂﬂﬁk}m% h@@tﬂ d. ﬁ&ﬂﬁﬁ&cﬂy bnd thé\ka' ﬁ%e terms

: H,
kﬁ’ﬁe{ ﬁ@‘P’ gjtl%guahlelp agéyiﬂgwl of 1 ® ‘g %(BICV%IPSG a(r%syglon}ymous SidPised
ineyengdably o memeﬂwl)ethya Livedpek, Goyadye cf@opgopyRil petyi, sicrmly] or t-

bug@p %ngﬁl sgéré fied Qﬁgslutq e@%lk}rlﬁ%u ] ﬁgféoﬁm &i exa%_&ztx& kiﬁ‘elze/'}ar Jour

BigRis WF’FIFT’E’F‘X/ bq fhe game 0N|:11£f)¢rent %@@q}maﬁ ptitucats aceNRiss eftwise
debigddl haIg¥n, Ghnin; hydNRR) pr&éﬂt&d dxo;\@h Ghdda o%afbﬁx;h", all@k)k)ﬂtro cyano,

et hyl car
anﬁge)lécig oh%gwlp}{lo phéur?ill’l ) sulgny 108 %{@Qyir 0 &va%l}/f%u@/? alk}g ulfonylamino,
arypsupfemilahimy bninpdagbenil, zkyiythino, pikoiydadgy h@ylo@y, aamihbdryylle a(hetefpeycle.
1 h i i 0 t mi rgcanomel
Lxlq %Bl@l % rt(l)?n Pl\ﬁtﬁvmhﬁ tﬁ&ac‘? 9%91 %8%??%& rdne \24 Lgrte enthQlte{d 8 thyl,
‘“tFﬁa’i*@ﬂWb uycmxymg@tlowﬁféﬂ*ymﬁ , preiany laxsymeti, ﬁ@@mafﬂ@l carboxymethyl,
Laﬂ)t)%bé{h@lm Narb&lymbisy | arﬂll@ﬁ)}(ff@fbﬁﬁ}@lﬂétﬂﬁ dél@fo)@c@z%ﬂ@ammomethyl

§ e and di aral kyl am ne Eln the alkyl is
ca §”’Wé ééinﬁ Yef i H”‘%’P%Pybpt ?tB?%‘éi’F’Ffi}y s BEPRs gy acetoxymethyl
chBatntethg U EMnosemﬂndMn)etlandlﬂuell’otnletﬂifdy@ayﬂldﬂ@sexﬁl[ B4-dichloro(n-butyl),

2- MBJEXL %Q)}’}I;]?Q &%Mﬁﬂ%ﬁ@i a1 enz aql%l %roup may also be substituted

I SOpPro am ne m ne,
wighi reet W?O&Xﬁlm egroud et Hrhraigsn enclufie p ww@qﬂrwméﬂylan dyclobutylmethyl,

cyab}%ﬁ@ﬁl%@wh aRd BRlohexMHeMP- P&PL, %gtvbln% 186 QRspongUS Bk, prOpyl
Stoaderlvatlveo grous comonl

einr

b“&ﬁpP%%dFi"ésr%P%’éke%rS@tht@c@l%wn&ﬁﬁ*en%‘ Y gnsips) G- 2 ety
grov@actsiionrsg bate sﬁtlae‘ pubeithemtibs @O s@bslﬂl&itedf(l,ﬂmtalll@r’f@roupZQxamples of
th%%@%g@m? ﬁlgt? ﬂ Og qgl%n {ougs sunp as lz)giloxgxpi{l;:;fl 1P otgzté?icl >)/lchogymethyl

groups, imnes, as well as nany N- het er oat om

derivatives mhich can be renoved to regenerate the

desired ami ne group. Particul ar am no protecting

groups are Boc, Fnoc and Cbz.

1
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Furt her exanples of these groups are found in T. W
Greene and P. G M Wits, "Protective Goups in

wargarmeziosynt hesi s", 2d ed., John Wl ey & SonsPCTms2006/031682

New Yor k, NY, 1991, chapter 25 7; E. Hasl am
"Protective Goups in Oganic Chemstry", J. G W
Nanie Ed., Plenum Press, New York, NY, 1973,

(e. By 3§tﬁl %dl%&}/mlﬂ Qme}fl\éll), Jﬂ(%% xyWﬁhg;Ot I %lg)g%eﬂgp glfﬂ.lﬁlomethyl
chNNmeth@iBdarbokyrectiiseromntoprety ieod edlonatthyho refers to an

am no group substituted mﬁth one of the above

am no-protecting groups. " " when used al one or
“Agpddipga reansftheagy etm&%\’tlw ﬁ’é%tﬁg Rals @a?‘bﬂé@%ﬂteéhy}ﬂetklﬁlaﬂoeyb a
ca@bSIR (M@Q@H@l{exyloﬁheﬂyﬂl afhletlax%e}dlel'(a‘gl pigeritiing, pigerey], @fridinyl) or

on at S desi t ed,
a'ﬂilﬁ'l {)ch bejzy )cﬁ"%?btﬁ:ugt aélﬁime lﬁﬁl? ?rmép @R@ dgr oupsI g?: °
phenyl napht hyl , bi phenyl, phenanthrenyl
Anlfhp nh:%t%e&bﬁlary( @d Ihhg Le'c&ﬁargl gl%e—ﬁRﬂ) anldataga@ (Hanldﬁ@)oﬁmnes

WieEBEB] H, Al Buie; etabrlylpww bﬁehgﬂycle S SHRP o). o
mﬂ:n%{]al'é (e pHerRsSityil, tﬂﬂ}ieﬁﬁn}ar Mﬁldﬂﬂm ot aslkd (38 Wﬂﬁﬂl)yd)r tg'b U proups
to%crthelf I\&%/,tlé tger g{ft%%%%g%%%l IetI rof ?g“"l tt:\)g:y cPepenE fgirm | Pegc%ecﬁdle Picular
seafdsenandurdi@ss otilmer wies elkgpeiod, f dlekbtylammamah@tm@e ndlf(rtﬂamme
mg"c lanﬁ fe ]@1'1(3? dtﬂm%%\l%}é’ Wh&&t@ttf?&tal Y @X¥in G0 and 'o;lgtfoﬁally

exa ky al koxy (for exa
subﬁmt@G Petlml melwmzzquewﬂesaze@etbﬂmle%zthyléltttn&»&wylamme
isQRDFMI XY phcﬁ;ﬂa\'rﬁﬁé( Wenzy R0t @erh@ie)1a6fieD @%hlylamine, dipropylamine and
car yl, protected carboxynethyl,
dippEppy %ﬁﬁ%thyl prot ected hydroxynet hyl, am nonethyl,
protected antnonethyl trifluoronethyl
mn%/ gl%i’é% n )ﬁ}d} m arslouseoa!hg f}t{ﬂg qu @eﬁnvgt%l c{?ythe groups commonly

ary onyl am noal
elhétuyeq% @ds}qyk 9t ggqeq!t@ﬁ91|r11@prlgwép while reactions are camed out on other functional

gllaﬁJs S @€ ¥&hpbhsd| fo@rﬂMES'cﬁ Bich Q@lekt)ﬂg gro'flps]’l@dltﬁ.‘de @ay@hayels amidey, lalky!
or other groups 5ﬁ?0|f|e

angragy! (gi,ouﬁsetuﬂlyfse AW @HE%HY& ]iseueﬁ%atom detrlﬁlaétg/gs \évn n b(eggl%noved to
re@BrgrateMhet ddsired B@ins ghosp. i Ravttceler awiitolpraectingrirbups ag rB@esﬁrrag and Cbz.

Fmﬁlelbexfam?l JE&%E gggl?lseal ¢ @5 %Tﬁle'lg S% Qﬁreén@ @nd Br @ M. Wuts ‘P1 otectlve

|nc Is not |limted

- Grropron Qogandi S(Yhthtse) p?n ety Fohg Y6l %%ﬁ Iags Mevc oo H%%‘y Fhapter

72E RE Q5D PR Hive G%lﬁ)@ k06 QRierHE nistr’, B-G. V. I ORi@ Eae Bi¢hym Press,

N3W gﬁﬁ%%g/:g fp&gyﬁlﬂg% 50 Ian‘rﬁEP Iggegilleorlpgti%w% bfou 5 IH Or %/almc Synthesis”,

Iehn 4vitty RO H&Bﬁhl&éw York3NEhla8t.0 THe feiny &Tfoiph@m]ﬂmo refers to an amino
Y, or

EWUQ%Mﬁwgg %ﬁgﬁ3ﬁgﬁ%gﬁﬁh§§3ﬁﬁ§gm%yﬂ§aroxyphenyl

3- hydroxyphenyl 2, 4- di hydroxyphenyl, the

“Rf ftvﬁt% eda Q%ger XY pg%ﬂ aH@l‘iér Ve@fﬁ nlehif ra%ﬁlf)oci?ﬁld: afrdii@tﬂ: gﬂéﬁp wl&ther
ni’t rophenyl group

or
Ob%ﬁ@@ﬂ@ﬁt&)g th@ lnblal?ft 0? @Fbogﬁtg%ﬁieélgnaa dCOy glﬁ’8 61&18?16)/?/ demgnated S to
1mrca,bdﬂ (a oeer Pa’;ihé(l N )aﬂh edytips gireo pipnguokphtsl, biphenyl, phenanthlenyl

ni%tt ccn% %pg eyllll e (Ftdgr?f[ k an t %g/ﬂé]lChe%stt(ﬁunp?eﬁpﬂd) 18 ed.,
Tabl¢ mm%@]w )\th@tm}lpl ngyﬁ@ thmrl [ ﬂ@ptut%iy Wbowtbstltuted aryl denotes a
p%n%ﬁél!ﬁg)%y%tyhﬁwl subsgﬁlgag Rhith EnQar tWRXARP) fBur or five, for example 1-2, 1-3 or

nyl, 3-neth 0X) 4- be on p
13 e - R TR SIEHE F9TBendyT JRYEBnEn 3%?% 1), hydroxy,
protich Oxyphe Bydno, Hird,iaf@prapoouy)ipedy blkyl), alkoxy (for example C,-Ce
4- (t - but oxy) phenyl, 3- ethoxy-4-nethoxyphenyl and the
like; 3- or 4- trlfluoronethylphenyl a nono- or
di car boxyphenyl or protected carboxyphenyl group such
as 4-carboxyphenyl; a nono- or 20
di (hydroxyrnet hyl ) phenyl or (protected
hydr oxynet hyl ) phenyl such as 3-(protected
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hydr oxynet hyl ) phenyl or 3, 4-di (hydroxynet hyl ) phenyl; a
nmono- or di (am nonet hyl ) phenyl or (protected

wammaroenee hyl ) phenyl such as 2- (am nonet hyl ) pheaylusene/031682

2,4-(protected am nonethyl)phenyl; or a nono- or

di (N- (et hyl sul f onyl am no) ) phenyl such as 3-(N-

nethylsulfonylan1no))pheny| Al so, the term
USRI L SPLSSEN! 2 LolhS] L hed 2Bce
l1}’ﬁ‘(9]‘)’”@ﬁﬁh'p| eotegedretlhshloxnndtiwdr oxyipbrestiyll,, Protected  aminomethyl,
tnﬁLlfUl (Qxﬁe@hyfl hy glfcﬂ%ﬁ(fglm}ﬂlo 1 15}%%’1{1&2 phe%lsulfonylammo

dr oxypheny
algdsullfwﬂlﬁxax}avdlg{yc hi ?earbq?éﬁy)pulfo%@nn@qqe | 1@@1ocw1§pﬁp1}yl gfgmoalkyl
heter dcﬁd!.bb,&iﬂrll it @igkr RRRRY &pe@ﬁ&lu PSne WEdre nleh@neSIS tahd/tieRbBylene

(e ) P iR B bR hIHHON B, mow s those
degoterbbrox ﬁxampbe nfztw T@my ‘s@bspiveed phenglll intlodeg lbatris mo Jimaeido a mono-
orl @& Ha 1%5%‘14&%4 gtrd{lib e gucp h%mé' ch%popggnﬁh nggr%%@ny‘i, h @-chlorophenyl, 2,6-

bstituénts are SucC
dxej@lormuf%kf 54‘“6%%%}‘?%’*3/3 4- dwglpwylpenﬂ éﬁélﬁyaphenyl 3-bromophenyl, 4-

bl@hﬂpfl@\@b{lmlﬂﬁlnoﬂaﬁ}ﬂ' 8hiado-4sttR®bhehyil @Ghu&faﬁ W1 SHIOWPSike; a
chloro hen

n
e SRR P mEC R ety 1o SO BPRGNY - ichypphenyt 24
dilgydtoayphsrly o Xhyepinesenpdd; hydrore tidroxtiveh taergdf, and the like; a nitropheny] group

su@wt &oﬁ(yor‘l" 1%5%&36&/10)53/0951{%91%@1 %?x‘ou% ﬁ)lr %&z{}gﬂ@/ Qrwﬂ%f;henyl a mono- or

dl(éolveb hliqj g‘%’ﬁéi ﬁgq?p)Z BJé]ﬁ 2% ft-ér}@hyl@h@ﬁlyp 4~ dlrnethylphenyl 2-methylphenyl 4-
(153-'pf6€§?l}'ﬂ>ﬁé€1){rl' 43(119@&!&&1931@1{1&%55& ip»téﬁgrhﬁ&' beXiye; l‘a@nonﬂ@i m&&hko%@fhenyl
us rrn m
o3 doberitn a Uiy BBy sglgh- T

chtol'l:ewSle&tlZyllde-nhE&y]S petfyipgohy h é1(iedpropoxy)ihheyl safdutaanpienyl, 3-

ctl%%yﬁ-“%%%%%% éﬁ%kt}% Cglgeg;ps 74 V\Qﬂ%QQJZ)n El?eg%c a rnono

diggRtRhvng sigtssied cereéavrieayr @Q‘@nﬁ"é’d APyt qawéxmb?%laamno- or

dl(@f{@xly(na)ua)ph&ym b h(técsedH, hyh%@'n@tw/l)}lahe@}l inki)éht al kyt ot&ted
OcyC e S

R i e T b e FRaD § it ot B e or

(paatekieky amimemethyl)phéng! a|Sk0}'l| asal k—(laxryuomem&lr);blew cla ahd(protected

anﬁ%ﬁn%{ 81‘};9{191 v G %n@e h?l FonyPnkifed )@ﬁén?}’ el aE
%e t her tro en at rom wh
mftﬂwgiy]f@éb@w@ Phayyf oMS@ athﬁ éftr@r ‘Gebpitried piwybaivepienty rd@u?ﬁ@mted

phefiC bR widlekdd @B@u&@@taammeng eor GxanBid) ¥ nRMy ROGRE GOy, 3-
r
o B0 BRI BB R T AL PRy Hhydeony4-

nitophen@ly |7a1r5nhchéacl’ﬂmmyxh1)yl aand higt Blirep ey Gble asririds@iniod myényl groups
wl f"c Yhe péu‘gﬁ{tdeﬁjﬂ mﬁ!earglﬁqun"f” t}&ny‘l,xlmplémg rﬂeﬁxo Hén%%?}l %ethyl

etcroary ocar bon F ocar
sufgnyla@ie b deethioxp-4- ben'zld@fykﬁnwwlwu f@T}’lam‘m@aP% Wéﬁlués'tlwéqqidphenyl

gloxﬁ‘oa(vp&’@ W& ls@bstiBdiange al@ﬁremalbéés}equt% 4. beﬁ@lo@ﬂ?-y 1ﬂeﬂ1yla6 phenyl
rou such as a carboc oa rou refers
S”F‘B’n‘gmﬁ‘ﬁn ar t1cu 3 substgllxtec{ ;?11318:33; giopps 1 1¥c§1|d? leﬁ atc{'nler%})l?eﬂﬁ %391?1?@61*3/1
2—tﬁl-alpdp4e1@ar3b@amhoamﬂwl F-ahoxg>padmpl, @-b3nzybxyphadt, mnemmgyl 3-
ctlyc\)@% Q-@e11'%ﬁ%§y?1eenylsp§tr f&&lﬁﬂigph%gy ?%@t%&%{ﬂébger Io§§ﬁ1| Px%ﬁmgy 4
(1 ghleromgthyipetzpiorophy!. cysc;wmr (- Ch@}@mﬁp@h@yﬂowm 6 methyl '
su@c\/@I ’th%}fény% &u,aps}:use% mnﬁlgsquarso %@;uu{tﬁ&e%dmﬁlaa&lp q&ye%r@ple 1,

Anot her particul ar satura
22 8%9&‘15@“% spspicd Aay i heame mERpeLs S%hﬁ%%%?%ﬂ &Epups:
carbocycles are aromatic e.g. aryl groups as
previ ously defined, for exanple phenyl. The terns
"substituted carbocyclyl™, "carbocycle" and
"carbocycl 0" mean these groups substituted by the
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same substituents as the "substituted al kyl" group. 20
"Car boxy-protecting group”, also referred to as a

woOeer7moxh - pr ot ecti ng group” as used herein reCEMNUS2006/031682

one of the ester derivatives of the carboxylic acid
group commonly enployed to block or protect the
carboxylic acid group while reactions are carried out
qsr functiona D % e conpound. Exa
e e e a0 T GG BB &b e ot -
C(@QWI i0 b‘élm!)ﬂ is H4 112(50xyttah<oaxy1htelnzyaiubocycle a heterocycle, carbocycle-
qugbtlfh'teqla[@t J}‘am{%ﬁ 5]121% erocfcle su%hqgetdrli%?y Ré%% hereln tlhe alkyl, alkoxy,

t i met hoxybenz
a‘;’z’@ﬁﬂiﬁé‘i PFW%H%;}P as 1@1 in 4Ry |Adimetivelytive nRzgycpups together with the

mthg&'z By dm wﬂbcl{]r threy db]ﬂﬁﬁi l’h@%Y@ﬁrbZﬁbYéich Jle Carbamoyl groups include

h hyd
oty S Kyl SR
phdnylemighicsrbdnidx y t ra;aﬂlylal,nlmg:wbo,nyﬂl - t ne.get hdamyls}ﬂarﬁlydcarbonyl) a

e A tr n

h %1 OQWJ)}M n?%@{%hg ﬁggfznglarilnoéégjoyl)z t?‘ IdChll or d)exitlﬁul?r a

hcrsé?@@(la(rtw%tnﬁ Fsupmyja@tlmwbowat a-(di (n 30
butyl)nethyIS|IyI)ethyI p toluenesulfonylethyl

benz fqnyl J pna
P?Yﬁ@? hy|C§‘¥P%YfL>J‘ Ctmff‘ 1|8 B i %?OWO AFER pfdcgten vsed s o
mm@yetaemmwfmemspebmesc@mmmamhgxymmrm&ﬁﬂbmm@mogb@upumwmc
qnﬁﬁﬁﬂh‘?}{g ﬁalu}g%aﬂgﬁgm%ﬂbg% thlk s, 35 4x91ﬁ&e 4% t7Q?rb(gne'gtomﬁ‘riltv\/hlcg inay be
"@@6@éﬁU@ﬁwmﬁéaﬁwwwﬁ@S?mwﬁm@Whéhﬂﬁw§WPW@ﬁ§C@ﬁmww@zﬂmmsaw
cvﬂBﬂn@@U'o@cl@bU@l Gﬁﬂ)p@]@yl El&l’@ﬂ@l@xﬂ gt&ub&e A @QQGI@%&@QG@ cﬁ@éc@&le is

e mpl ecule. In
Cyv\ngl?l?l?)’gu|/\£?t§el 1{311 \Q% %‘We[da%f ogyglent&cycll E;e@lb b J.P@"&lfulaé unsaturated
art)ambkes(gae poobtiect e aynDbuepes el @etiansis tdefnad) foreedngphiehsil.C The terms

S « m._hydr
@%ﬁ%eti Im\?/‘lg)%% i J%al gg?\}’c% anc{1 cglb&gr%lg m%’ny a%lm\l})% su &tltutefl b?f the
aﬁ?ﬁwﬁdﬁémsvb%Sd§ﬂmtﬂﬂkﬁl@UWSUCh harsh renova
conditions are also to be avoi ded when renovi ng am no-
8 WD 2007/ 022102 PCT/ 006/ 031682 protecting groups
“CHREOHY RS Z5P: e [ Pt SHPSE BELEHEAT B vsed herein
refPand biewl e egardomvayivds of hie catboxplicdcRigidup goxgmmw;p&macs)ed tohﬂock

giol&x tlru.( m%%*éf% E?xlmaa \%lﬁééabtlcfns ?r%ltm}{ d’ ou@on o¥he{ fu %Lona)f groups on

oben ar cCa r OXy-protec
theypoauppedu SExamples qfﬁéchd@whwlwgé miatectiggegiouph iiciuge érnxﬂrobenzyl 4-

mAIRRYUCAB 1, as B inkeBRx Bk, DLy Hx%%ﬁioi}@e&ylotze;cg,trlg]e&@[ylgw 246
m}gth)l;iE@ bstituents. urt her exanpl es Of hese groups

,ourﬂintfuﬁetﬁylbewyl o o6 rfget]é}ﬁ%ilecppxy@nzw \/Q?tlélydryl 4,4’-
chmé?licﬁ&&ﬁtliymg @Q&]p&ettaﬂueﬂ%@amzbydfﬂ Niyesics 4s t-Ritd of damyl trityl,

4—rg8p Oéytu%%ﬁ %un%ﬁig%ytu ng 4 4 t@aethoxgtutyl Ialpé é)ropgzlyl trunatBylsJyl

-b@iyksivnaslsyiyl,  phenagyl, V\Zﬂ?/ti@ﬁceoethﬁu betP[temetmlﬂB@@hyl Nistg-(di(n-

bth\ggﬁnlébhylls\illyMethyllg ?o'ﬁucn&!ﬂ?oﬁ{&l%yﬁ 4- nlt@%zyTsu\%ny@ﬂ@? rh@lyl cumarnyl 1-
ctive Groups in CT?FHIC Synt'hesi s", "Joh

QW&*Y@M@@“*WPM% 91 N, Diggmaietiogn apteepedss Olfh“é‘fb("éﬁf ﬁﬁo%ctmg
gr oxprembkaszddeﬂno@artbﬂxg’ ong &fteS deritadizel c@ﬁ&@ﬁé(ablcglﬁ &b to the condition

~SU ut Gﬂ
olcsgbsb(i}lcltlt 1e§cq€1gﬂ on oti]'el pos%gns qu he mo dacule ,and ca oPe reutmﬁ/ed at the

apgppjw 110N|t-|w@(qun-{)131wq1% Wheem@uﬂexmf thg n1ellec1a¢ kIy |par(1gxleg it is important

nom?ct E‘M) cct §tCE]l¥J)X’y pzcﬁé'cf%gyjnc)lecu@ t%aslhg%c}f&!egp}ﬁl% Qasese Iglllc(}jl as lllthlum

cyclo a heterocyc
‘Wﬁfuob‘é?? e ﬁ’% or ‘CBV}/‘V?dQOW figns SFPIaYiS lpeglﬂy fCévaéed *ﬁ‘éﬁ%%};ﬂ“ﬁes spch as
Lipat i Sudhatar g]uambdln Renditond AR P0tePbe Nided Nlkn Moving Samino-
"Hydr oxy-protecting group” as used herein refers to a
derivative of the hydroxy group
8
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commonly enpl oyed to bl ock or protect the hydroxy
group while reactions are carried out on other

woéumtoezwal groups on the conpound. Exanpl es oPCsmsE006/031682

protecting groups include tetrahydropyranyl oxy,

benzoyl, acetoxy, carbanoyl oxy, benzyl, and

sinIethers (e.g. TBS, 20 TBDPS) groups. Further
pl@c&%g) Elﬁ/ﬁps ﬁ gcg g‘x?/r_g r %P 1p S%r(%r se ésglgdsges be{g}w& }éaétllﬁug c?a?bnogyl%nagld
Pregeating @eugs are s elly!, (e g ahwwv dtlesy)s f&ﬂl@@n sllyLl teozy] alNepwnX¥obénzyl
gr Ms 394, ca@t}@pﬁl @cécﬁnggl@ups Esed lﬁl?tﬁé @em]alo Jr&t &géél\ln angﬁ%ltjigcs arts

Chemi stry
abf"é‘é@ “SRéew PYRIF% 2 cayexy E’@‘?@Su"wwﬁ eFurEber %waplqs afifthesy grpspe are
follM@riore®t iOv@ne £HGAU S M. VU, glaﬁtb@IVSY%EﬁuBﬁﬁllC&gamo]S%fhmesW | BYed.,

rotected .
ﬁﬁglll &l&donlé\lﬁ\{x XE%%NO o11§¥hY dr%%)](‘,ycha ter lfp S]g%étnr tlﬁ?tgcdlv%\ﬂgfcﬁps in
Oléwec %lfCﬂ’tlsrw -dbev¥. My@msx@d Rinomn dedss, MgwgfaupsY., 1973, Chapter 5,

md Heit/ Sofietes 041’10%09\?6%4951 s in el B @%Ml%lsﬂs € Tohn AR g%ﬁo\?\i&ﬁgll\%w’ X&nl\

%ter ; het erocyc al one an

NY, 98 qu?%etl); Tllilc 5117& o;ﬁ?)tpcée)gl c@llbwp ref§is 19 agearbgxy group substituted with

onh et ies ddoyodatbakkiybte@in@ppypsar € used 30 i nt erchangeably
and refer to any nono-, bi-, or tricyclic, saturated
or.qnsaturated, aromatic (heteroaiyl) or non-aromatic
“Guimgneh adgneigg thh erop RO - mberdie R nidt @iy (genestial, | ghyl,

pr pryQ m Qat%&:ycl@ Q@ gt cy@l%he&ﬂ/ln Qhe%l? np hetélx\ﬁ%El@ (E %' ep %érlﬁﬁylaﬂ)g%myl

car bon_ and one’ het eroat om
Pygﬁjl’xllﬁl arafgy! Qﬁ%yl@éwj) Afpalﬁmé%z gHpidineds ttl%grauph@ﬁ& Y-
Typlcally, a nenbered rlng has 0 to 2 double bonds
“H?ﬁgxy p1{)tectmé nglourp o a lt]‘_sedr htﬁg{l el?fzrgt t8 X dgrévaﬁségg bonﬂ%f{? Cg(rjoup
cofyaony |em1p]pm§1 to élogk 018®tec$@2)hyd1axydg1atmywln]etwaotgmm are carried out on
otlgﬁtfﬁ{cgﬁﬁpg}oﬂﬁyop er'el &Hﬁ%lﬁlnﬁ bExamg}éQto? rsmhZ gilqtectF grérl}ﬁ)yll%ude
non- ar ona het erocycl es are nor p
R HBIYIR) PoR¥lr aFFeY-ngArbEmOg XYy é’ﬁ%’l B% stlderyqrs (g TBS,
1111:&135 gxla,md;r BﬁlﬂanWamplzs S ésh gabogf dramyhd it WY GaRBY and P. G. M.

o r an 200740 2006/ 031
R e L
Nazewi, dcrlmﬁblb 233, e tHwylhm 2 Hogteatiod Yirquppiirp Orgagic rhemisgyid J.
M@jlﬂg rﬁﬂ'lﬂéﬁlum P%ss %W&EW Q§l7§()6haptgr50 QIRII T . %reeneb “Prgtec ive

het erocycl e gro def i ned above coval ent
Crpwps df AERYA 16*&5& aéohae\weafe@da?@as/é%wzpw Yk éP81 The term
pﬁtcmﬁdﬂhﬁcﬁ@ﬂ/ heter@aWghes, e aibRinied Fith Shd bithhe %ov@w%@
atar m and one to three nitrogen atons are thiazolyl,
’36 li%%u%ﬁr thi azol -2-yl and 5 thiazol-2-yl N oxide,

t hi adi azolyl, in particular 1,3, 4-thiadiazol-5-yl and
wl 1 . Iy £

Oié?f)}: gxlo@;? ai?a%kocgc;l(lg I"haeéeo%sﬁé)’ ﬂetehgc{]-)crlyl %@%lte?ocyclo alone and
when sl @ﬁxéd}“%l%lm g 9qmp e ngfoup, picly as gix Aelregrelpalig] yaroup, are used

mtB@ll‘atwgc@lblB/ adhd SGfQELmlﬁi? 31%115 | |Bg I)Teltn@}';dﬂ@ Ythﬁx&dC(Q rlﬁl?dtt@ét&ﬂ afomatic
I m.dazo

b ST PR 1 B et bl ety G S o
abdut 24 Brgt atdngsz wherSthyting afon adcarber @ad of ledst gnk hetertedom (nitrogen, sulfur

or to%tngg %Z%It %Lamp‘f’cup “ﬁetélrg‘ o&r%t ﬁ"g%c%hy,sa ¥ |nem§>§e:dt rjm%l'haﬂ) to 2 double

fused e re terocyc
bopls [job adol 111(213‘:3?]‘6(1 ripgebps £ il gl Dords alaint@e nitrogen or sulfur heteroatoms

mabQﬁbeﬁMlﬁ %Z Q)'Xﬂ:l%ed/ te.g. @Y EDB ULRN and -nitkeR B0 ﬁét&gat(h@ tnﬁgl H&llaﬂ%s be
to thre IﬂtrO en at ons optioQ

B A T R YA i S A R )
oxipanyi, doRtapyl, (eyahydtefBrayyl, Zemdihyplyafirekysl- RH;pyyyl) netedropyranyl,
such as pyrimd-2-yl and pyrimd-4-yl; triazinyl,
such as 1, 3,4-triazin-2-yl and 1, 3,5-triazin-4-yl;
pyridazinyl, in particular %yridazin-3-yl, and
pyrazi nyl. The pyridine N-oxi des and pyridazine N
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|5 oxides and the pyridyl, pyrimd-2-yl, pyrimd-4-yl,
pyridazinyl and the 1,3,4-triazin-2-yl groups, are a

weoaodzioezioar group. Substituents for "optional | PCT/US2006/031682

substituted heterocycles", and further exanples of
the 5- and 6-nenbered ring systens di scussed above can
be found in W Druckheiner et al., U S. Patent No.
rticul ar  enmbod such optionally
T Tt R R e R R AR
anfypbeidapd., Adhdtsrbgyclablkdk grpupae ¥ heterb@klogenp a@:fRRy db&\@:t Byalently
boggf)crd QQ Byt L\l)l;ylcﬁ&rf)ogéycieﬁnea%x&va I'I]’%Iu&ll%%b%élllbe%g telocyicres \m)l}tﬁimmg a

su@é ou ﬁ)@/@@:gett%@aadtqagfo tbrye mmﬂeq) aemd 418‘/th@gcﬂglt intpattiew4r thiszol-2-yl and

thigBaDLy1 Noatde! ﬁh@ldﬁﬁl)ﬂr ﬁ’xcﬁéﬁlc@lar f@y tl@&ha%&gs}ﬂatl&'tl%dﬂf t’ﬂ‘faghglzol 5-yl,
nor e erent substitue

o §RBT BT BRI T et B5G A1drs HEBIRESh Sihae

oxadigol Dyt ﬂ’anaﬂelry-xmntbsﬁsd tlmgtlﬁdrocy‘ﬁ&y cdr@isngsth initfogsh atdnishnclude
r t fi b n

un‘?cﬁ?ol)q sugp fE un](%%?l ngg nt?l&)z%é/h suﬁ% as Sl% 4S t‘ila}oyg [\J/I % %tmflzop? ¥1 g,..,

triggot-ry! 25911%1 t@wa@rlu tsurbingss 1 ¢gtiegof- édl t d’a}twul@uh éerab-ﬁ@t%h Atrhopdered

helecghles Bargl QR xFARS L1, t%tlﬁﬂazw 3. g G tBYmigabed it ueﬁs{'t&ul)ép
ns the rou e substjtuted Wth one

bR P P S Lol T Ereh FioRhB PRIGRANY 2, sulfur or oxygen
atdnklegbieeeaply | pyridyl,osneh Mdyli‘d/(l@m pysed-yg ainé ppid-eky pifmidyl, such as

py‘%ﬁ%ﬂm ? arfdl g%gmé lAC}h %?am lh%&c%r Qsa §|4Ky a %ng{ }Qlu Bﬁd %q Srtflé/z% il -yl;

I’Yhéf\?l”i?i gmtph'é'mﬁw rmféqiaszB >é,ta@¢my1azwe}s |T@n axreddle\hh@n@s altd Hyadegine N-

oxRBEank 1R ykiSyl BoyPimid- ﬁyl Hrim{d- ﬂ?lnpﬁfd%ﬂ hﬁlﬁtb&@@h@t’m@h@gﬂ groups,
fron1one to four heferoatons selected fromthe grou

PSR BNy g TSRS S fonelh duisHIRd hsiepqeysAsarand further
exenfedofrenat 5-aindl eaﬁmb@werlﬁge&ﬁrematmss& ol € Qe Me (fhdid ginSW.
ng@‘%éﬁt eF Oagf g@ﬁm& &\L?/!éj u79§ a)In a d)agféill ur em Odlm)?ltltg fsu%hh%)tlonally
substntes h(é@recryelargwupﬁ jarey Subartlée@?ﬂﬂﬁ bsaot ol beienesy i lalygen,

m&@b o] @Hﬂ)dﬂ? QQB%PQJ&M ﬁalé ﬂl@Qi’h@éﬁr A8, nild tJerQ)e%txgr am1d1no and
er oat om OMAn%%rln syst ens

g”é'%éﬁcbl Bavilhpe prrisrsipad 813513% )Pptlo(n%h’est]J putedyy b%‘f‘]?at“mhétoth%?etemcyde
mayﬁﬁ:wb&tltutedtvﬁtﬂ)one gr OupST denahed diferdnn eubkiiidits specified. Similarly

m.dazol yl razol yl ]
e PT I b B8 il BESbY e QR ok o o
of |tl§(§pe|qqﬁa(i :mbyituen@ )ﬂazma}yﬂe thej sayoxe Aigfeyehnt. Similaaly o qu)up substituted with
a stumhﬁlglllt@?e@:'lrwi to 19%1@%'1@%29{'\/& e’g 4 S%ﬁ@s%lgétlmted »Inh‘ﬂ (@lt gy’) %ﬁ)@dtlygnts X, ¥

oxatri azol yrimd razi ny
or [3%/1}1?‘18%&? gwlilp ma(yme é%sﬁtyqed wiyops Prnlycrle ot{) § S3p lefel ent substituent).
t hi adi azi nyl, oxadi azinyl, dithiazinyl, dioxazinyl,
oxathiazinyl, tetrazinyl, thiatriazinyl,
oxatriazinyl, dithiadiazinyl, imdazolinyl,
“Hdichydt ofpye andiveph pset et aadighd nopympled giylp, suthets b agtoboflity! §robp,
Lc(ke ptxrdn? argdngy | b1 ar@)q tf%%lhcnMl)matﬁsuﬁ’éewsteﬁshabﬁ 405 fn#t’rﬁl?eg of atoms

derivatives, for exanpl e benzoxazoly enzo
depi@lEe tPaAbICsAt ONLIEABE i édplaalafrykreredts@ﬁ Fot¢iniag 89137 jone to four
heREAB AL I'Hel‘éa;é’c{ﬂfy)ln afddglblﬂdﬁltlyéen Axygaarmdcwlfalr and in a particular

cnﬂ?otﬁglgwrtbg)g%j/aﬁte? Po)tm%a:tgom shnl 1ogfn %L%/ zﬁls 1db%kyc|zf Chéfmzsny supra).
In¢ledad brotky detnitiph )ate@nmtcmhlc gmtl®wlhrmlof the yabovs dhelienomnyisidxdgh pre
fué‘cdgo 4'b£1!% 1%%%2 anLtéul)ﬁ hetel?ba%tlh%lpogateza ﬁitlogen or oxygen heteroatom,

hi adi azo rirazol -
Thz f‘?ﬂ@’(’"ﬁﬁ I 1;13_3}3&@5 fu,e p)&lzr@’es SUVI heteroaryl thether substituted or unsubstituted)

grdmh yefioaxy byl iz, frih rhazedryl- Nﬁenylz £, GRidhRXY,- gyrd¥Bi N Whiazolyl,
1,3,4-triazol-5-yl sodiumsalt,
2- car boxy-4-net hyl -1, 3, 4- trlazol-5-yl, 1, 3-
oxazol - 2-yl, 1,3,4-oxadiazdb-5-yl,
2-nmet hyl -1, 3, 4- oxadi azol - 5-yl,
2- (hydroxynet hyl)-1, 3, 4- oxadi azol - 5-yl,
1, 2, 4- oxadi azol -5-yl, 1,3, 4-thiadiazol -5-yl,
2-thio| 1 3 4 thladlazol 5 yl, 2-
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tetrazol-5-yl,
1-(1-(di nmethyl am no)eth-2-yl)-1Htetrazol - 5-yl

wa20wanhboxymet hyl ) -1Htetrazol -5 15 yl, PCT/US2006/031682

| - (carboxynmethyl)-1Htetrazol -5-yl sodiumsalt,
1-(nmethyl sul fonic acid)-1Htetrazol -5-yl, 1-
(methylsulfonic acid)- | Htetrazol -5-yl sodi um

lsstalla:to 1y2.- axedoby| 1so'lxhkoﬁy$t tridabBl,- tBindzolyil ofadBrzbI§1, @%19&0’135 ¥l atriazolyl,

o>ét1 H?otl)hylpyidy% spy%umdg , oPy%zuM, pyridazinyl, thiazinyl, oxazinyl, triazinyl,

thmdmwﬁymxzplzgmgl, t difhéazioll; Sdiydazinpy raxethi2zipsll, t¥ra@y10 Ethiatriazinyl,
ox@ﬁ Hﬁﬁah' %Mlaglaglrgra@ﬁldgﬂmﬁyd’ﬂ%%é{/ ﬁl’ll ))ll tet1a5yd1?pyuT1dyl tetrazolo[1,5-

Z_ -
tdWIPijlP? PUALYy| 2s ‘Qelhyﬁ PR Hed ﬁ?r}j'atzy.eg” f01 example benzoxazolyl,
bcﬁzoﬁ;&i Gentzélﬁlﬁzahfydfcﬁl:oﬁua@raﬁﬂlﬁX&n%‘trfﬁ%lﬂ)’téﬂ%ﬁmhﬁio@; i Badh A

PR ot By g o R Y g RSP el Higo vk
@whm@mth)gnﬁmﬂﬂhymhgﬂaﬁmmo&ﬁnhwmrpxyﬁﬁ@wﬁﬁﬁaliBﬁﬁ&&lhl4
th%dézogii gy qr304' éa%@ yﬁ 2|'J1¥gcﬁ)g-)9§'4Q§éz{‘Jlr 3. 912 |2rf>1_)/§r6)¥y|~1 ? 9 gr%alil(w -5-yl, 2-

C"*Hw 65&9“2‘ 1n3e1 %WO‘ -a¥t Py nsal- Preabeeytdurrethil}1i3,4-triazol-5-yl, 1,3-
0xazdb2di, her4Cbx5duQXlO5 f: hy d{em%lyl R4 6@&1&\6! 5 §1S b 15>%?dx§‘met€y1)yl| 3,4~

o%dlgzog% Eygié %4 gxa 1azo g ’t r i azl%/lﬁgl%znﬁ?-yl 2 thlol tl 3 4 thladlazol g/yl 2-
(n@thsl.tlm)ﬁm ﬂ)mﬁamkﬁ)-yQQ-mmtnhyB %ladldtzlokaiyln}I-Bteyrhzol 5-yl, 1-methyl-1H-
tcttzvezgtSS)}al‘EgFjl (?lll'ﬁ’,ﬂl??éﬁlﬂ%)eﬁl dfjgl??ltl g@ﬁja?o?§ # nt (&%llaongrge_ty}!l) lP?frétrazol 5-
ylgl- %&ﬁ?%tﬂéwlék%feéf@ “5ybiedisgrsple dz(tnﬁthﬂwﬂomc Arid)dliFt-etrazalt S-yiel -

(n@ﬂ@llshpfonlefacﬂ)hle-l—t@ﬂ' ALY sodife lsdlkdf-ﬁlethyl lH tetrazol 5 -yl, 1,2,3-triazol-5-yl,

)
AR Y 1 TS 51t T b 3 S-S lpyigr 2
N-gzilld, 6 -hetBoxg-2t(nfoaid Ol pyHdagi3;yl,26- hﬁd’xylbyﬂ]iaz& i; tlrma’ﬂli;QJyr152¥/l I-
mc’ltl'w_"l%lﬁ% é% Ql lR/d %x%mméd -4- t {ZWE fi ltelﬁ'il ﬁ 566280)(0 4. xéeth l-as- Elazm -3-yl,

tetrazol -
Lt Feggjyglﬁélt(ﬁcylpdylmpqhy éﬁrdg)ztg,-ps. tgagq -3-yl,  2,5-dihydro-5- ~0%0-6- -hydroxy-

astlmin@@-&b@xydﬂ%tdnyf %Xold'hytdﬁf-x AZBhziRs. [W s&ﬁﬁld Wi, . dinydlo-3Oxo-6-
hfilo %’ BulLon c;af] g? tet@? Ltya

ORS¢ peive) Wi Ko Prdrosg oty ay fiazin-
3-4l, 2,53klydiogzaab-65neffloxy-2-methyl-as-triazin-3-yl, 2,5-dihydro-5-oxo- as -triazin-3-yl,

2 51d1f11yd50 ?oioe; E]QILM gg gxagm? 2&“ OXQ 5- dlﬁ}ohjyoxo 336 c}lmet 1y as t11a21>{|3 yl,

tetra
tthﬂé?]?{g,ﬁﬁ)dﬁyﬁ%Zy] %rl Bud-yninateitazalell.5bi- pyr@azp-6-yl.  An alternative group

of 2‘115&1‘3511]93’ dinh@ndRs; 0X Qafo kWi K Y- ietHYRY, Mhazé‘lsz i '4Q@e{r%x§néﬁ yl)-5-

oSBT ot Bty 5 s o

5-tlet r azokhg[- I-Get b)z]oij’-lyl dazi-(1-(Bimepil/lam@ab)dth-2-y1)-1H- tet1a201 5 -yl I-
et I o) ridazin-6-vl . ter

(cagbOQgJ J@I%Il g é—f—%& ol J aI 'y 1b(1:zp % ¥mci g)rﬁéﬁte%azolsglel de%oc 1ru|1 N aal% or

( mhtérléﬂf@@y @Plé)slH temam }ZOOWT@@SZI&@@mP@WdHQZ@DﬁiO%lfGSleum salt,

1, 7 4. nla;obsiypn 4, sTHRRRRy @o @%tmmqn WQI gsnmrzﬁldyﬁew% tafaﬁyc??m B-

F hos hor Iatlon of Aurora Kinases or uces
rorgpt el eoPrs repRal |2r?gdﬂl¥fhOﬁmxaﬁéwﬂrp?fva%«@ethyl as-triazin-3-yl
sodAhrh eglnafsidigting;5-cxb16 iy ok G2 - e i aK Giadin- 3@@&'&@%6{1‘5‘1}']]@“%2111 6-

e N g G AR
degribpdieidetcraebdies.i on salts. "Pharnmaceutically acceptable
acid addition salt” refers to those salts which retain
the bi ol ogical effectiveness and properties of the
free bases and which are not biologically or otherw se
undesirable, fornmed with inorganic acids such as
hydrochl ori c aci d, hydrobrgpic acid, sulfuric acid,
nitric acid, carbonic aci phosphoric acid and the
i ke, and organic acids nmay be selected from
al i phatic, 10 cycloaliphatic, aromatic, araliphatic,
het erocyclic, carboxylic, and sulfonic classes of
organic acids such as formc acid, acetic acid,

g e
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cinnam ¢ acid, mandelic acid, enbonic acid,
phenyl acetic acid, nethanesul fonic acid, 15

wetharesiok f oni ¢ aci d, p-tol uenesul fonic acid, PCT/US2006/031682

salicyclic acid and the like. "Pharmaceutically
accept abl e base addition salts" include those derived
fron1inorganic bases such as sodium potassium

g o S S A TBRSE % A s
or Raict iedutenorpyevbastige aghdiling oiiwah kigasar altdrivg veymtinhibitr] meQs a
&P b NAF @0ckTRgnesi um sal ts. Salts
Cmﬁg%ﬁgghﬁg%gﬁgg:gghgcedﬁlca @y atcept abl e organic
nont oxi c bases includes salts of primacy, secondary,

P@fﬂ%&ﬁ{&lly@@%pt@m 08 inclild Bsth bdiddraBas3 BAdNRSS shIRC Friinfgeutically
nat ur a

accgﬁtablﬁ) 5“5{%’ %dd?tlgﬁ salt k%%%%ég%% Ié% ut il%h g{{%ﬂ %gglo‘l:oyglcal e%fe&lveness and

prapSoipy afplyel feerbases, and whintedrh ydthiviageallydir ethbryiisa midegiable, formed with
1notégr,aé1ectalg L ﬁl?m%ﬁ gdlo%hrléﬁg nggllkry?{r?g{a ic a%hh&lmJ1%dn%trlc acid, carbonic
acidi @Wb@he)@yﬂda@mﬁ ribe likgy sinfleoreepis %ﬁ*d@ rﬂl%{ebe Rlester g, aliphatic,

cyggefllﬁﬁdu@ CarorPte. Cﬁélﬁiﬁatlc hiyeebi R baia] (ﬂiﬁ)oxﬁi& Oliridrbﬁlforhkﬁttladsé&&)f organic
et hyl enedi am ne

G ene e, SLYCCTmag, TR LGSR 18 i i
pva&tdayil piape tdid)infaélg acig obayeamacie nrksdinscidnutcinfveacid Ruepanc acid,
tar: la?'llé ta<|:1c? l'(':!tl‘rflcre!c eggagtﬂgzmﬁ e{%&'ﬂm& egﬁr?e glutgﬁ Geid, aaqlfﬁlamhc acid, benzoic acid,

anol am ne,
Clltnﬂmuﬁfetah‘émnnlélelm|a@§/cP@P@i@ylaﬁ?‘n ﬁhfnyléq%? i, mggnesulfonic acid,

etl Ptﬁéstﬂ%nﬂ:ewld@tolu&élﬂﬁﬂoﬁw held, BBigySic &cid MO 1i@E.oup wherein R
i s al kyl, carbocycle, heterocycle car bocycl oal kyl or
hct erocycl oal kyl . Particul ar sulfinyl groups are
Pﬂiukwy(&eswdaﬂjr W&pte(bie tese adBiBeakdlty’l Jncludeothose xiguysH drom inorganic bases
su%wx 5?1,6?(2 Lllwrajhpo?a¥i1111n aTrtMl.u%u ltﬁ}ngly‘}llﬂ alc n% é%h?sﬁﬁlrl )1rofnoEmc (iopper

ik Inyl; ara for exanple

mbgmz:yd glylnfnmmysplts D8 tl’reSquf dﬁqylpulaxhélglp%adgmog@ts Rregtlhi) elrﬂmomum
po\{\‘ﬁg 81 B, Ssa@ilu}ﬁylmd ﬁx@ém@ﬁﬁl‘{ i, rS@l‘iseﬂé}Q/y(ﬁf@m pharmaceutically
car bocycl oal k or roc cl oal k %rt C%|aﬂ ammines,
“Cé%"taf"@rﬁwa“@r%‘ﬁ§c S ekl sf‘a?rﬁ?‘f“aivy' segondari S, FigRy)a
bufoﬁftut&%ﬂm B)Clu&lﬂg M@ra’ﬂQ@Zdﬁﬁ%b%tl@@k@ﬁ%%!l@@ﬂgeﬁgnd basic ion
%ﬁ% ]ﬁ%l &Y fOSHM as é/ r?spgl [nglgy t%lﬁétﬁlan?ﬁ(eamletﬁylamme triethylamine,

or exa
tr lbmnzly!hsuleﬂw@mmm%Z vhélylpmégékﬂnolr A SUTlTN d;}fryﬁvlﬂed@%m‘ﬁ%\}@r“e

al%{a@go%ﬁgﬁn@ a(\/a'ff@lge t pr%cag%nq{yﬁlabﬁtﬁﬁdnﬁh@hde bel(aﬁg) Rihfdnediamine,
wherei.n r.i ny

gl\}coseznmq;gme%]glummneRﬁleobF&mmeﬂnglaS » RIPS]fZe glped'gglgrl Btﬂgplpéﬂdme
3(!1%@1'1@”16815@ AgH el Bked Eartuﬁllaﬂl}/ of ganienipertoxid hgseT arcbbepyalymine,

dlgtdﬁlggtng lrfg ﬁ'%/ iamn}e\l\ﬂmetp fmlb 23 he>¥ 'in%% LIQ: Q’ldtCfoe:ll'lQ R3

at subsitutions
on ring A and any ot her group hereln are as permtted

QY f;‘ljgﬁl n?e'al‘?sya _sbik ?toﬂﬁ\{/ﬁele‘ﬁﬂk @ral@ﬂpc{?wcg‘%r" hetérbdyble Aaﬂb&cy&loﬁkﬂ or
nyFB

ar OC c In a 15 par
verperclaeI5i 7 HEBer “HEYbEoEY e Y RILIpARE oIy o Sl

nRIFPRUTRBRNAry khenyl i(ig -80-aRet &t osyaple ppontsaiimg; dralkplsufinyl, for

het er oat elected fromN, 0, S, SO and SO2. In an
L&wg&%ﬁﬁﬁ’ i

“Sylfonyl” means a ~SO,-R group wherein R is alkyl, carbocycle, heterocycle, carbocycloalkyl

or heterocycloalkyl. Particular sulfony! groups are alkylsulfonyl (i.e. —SO,-alkyl), for example

12



ring Ais substituted with O to 5 R3 substituents. In

an enbodinment ring Ais substituted with 1 to 3 R3
weubstetwents. | na particul ar enbodi nent ri ng RACTAIS2006/031682

ni trogen containing 5-nmenber ring. In a particular

enmbodi nent ring Ais a pyrrolidine, oxazolidine,

di oxol ane, di oxane, i m dazol i di ne, 20 pyrrazol e,

mcttll[yls%tzfgiyﬁ alty!%l ﬂbu?rl %%.m ICSO 1en Pl?olnplln ﬂ{qﬁgl g}g?z ! %{Iarrrllgle

b“ﬁ?ﬂfﬁﬁf@hb group consi stl ng of RNR O R6 RA R4 11 N
NSOO RR-NNS~-O-N RR4 R4 4R4 0\OR6 13
WO 2007/ 022102 PCT/ US2006/ 031682 O R OL R 6 p\ / R6
SNNN SON / OR NNONO RR4 s Rs R R4

N N : X5~O R6 R6 | R6 Rs S R6 R4 .1 N OR4

1'@ I{]thnén\;‘cng)on plowdcs novcllcompound\I s having the general formula It

Y-
(Ra)m Re x77z g,
N\ N N
N Ro
\
Re Ra
I

wherein ring A, and X, Y, Z, R,, Ry, Ry, R, R3, m and n are as described herein.

Ring A is a 5, 6 or 7 member ring carbocycle or heterocycle which is substituted with 0 to 10 R,
substituents, It will be understood that subsitutions on ring A and any other group herein are as
permitted by valency. In a particular embodiment ring A is a 5-7 member carbocycle. In a
particular embodiment ring A is a 5-7 member heterocycle. In a particular embodiment the ring A
heterocycle contains 1 to 4 heteroatoms selected from N, O, S, SO and SO,. In an embodiment
ring A is substituted with 0 to 5 R; substituents. In an embodiment ring A is substituted with 1 to
3 Ry substituents. In a particular embodiment ring A is a nitrogen containing 5-member ring. Ina
particular, embodiment ring A is a pyrrolidine, oxazolidine, dioxolane, dioxane, imidazolidine,

pyrrazole, thiazole, thiazolidine, isothiazole or isothiazolidine ring.

In a particular embodiment ring A is selected from the group consisting of:

R R
v - v P N ) R? . Re R4
N /, N ’/ /,/ N // O /,.
S ° A L
. \g— N\ .
, ‘ >~ 0 N *
Ry Ry RO R I\ A
6
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3 NRs R 6 6 6 R4 R6

NON DNand RAS R4 p R6

wherein R4 R, and R6, are defined herein. The dashed

woOizmE®220pr esent bonds fr
ring Ais fiised. 10 In
sel ected fromthe group
wherein R4 , R4, and R6
I|nes represent bonds fr

om the benzene ring POTMS2ME/031682
an enbodi nent, ring Ais
consisting of- AN R4 R4

are defined herein. The dashed
onrt e benzene ring to mhich

is fusedR615 In an e dlnent

sel fronrthm roup con stlng of e
/022102 S2006/ 03 68 ’
and deflne her das ed I@ne -
repr sent” bond ronrth@ beniene~ ro whi.ch

fiised. 5 InR@n embodi
the group consisting of.
and R6 are defined herei
bonds fromthe benzene
10 In a particul ar enbod
t he group consrstrng oRs

A (L~

Rs 6

Re

Rs R4
N P FQZ?%:I//
R4 Ry’ /

wherein Ry , Ry and Ry are defined herein.

ring to which ring A is fused.

Ry
N O.__.~ R4 o S/ R4 >
. O /’
@ 1 j\ O i ;[‘ >>S\
S, O rl\l N O N b
Re R

|ne . ring A |slselectgg fﬁnnr
N OR4 wHmein A, R4

n. The dashed |ines represent

ring to which ring Ais fused.

i ment ring Ahrs selected from

Ry

T I]

N ~

Te
O N -
d Q§[: :I\\
an o .

The dashed lines represent bonds from the benzene

In an embodiment, ring A is selected from the group consisting of:

wherein Ry , Ry and Rg are defined herein,

ring to which ring A is fused.

The dashed lines represent bonds from the benzene

In an embodiment, ring A is selected from the group consisting of:

14



O NOHN<::I" O-)---, N OOS\ NNHN/ HNpPp I/

N OHSH NNN :x:::: NNNO- HNN H15 W
waQew/0a2@102 PCT/ US2006/ 031682 CO 00 N O N S POTWSRN0p/031682

ONN OpOONNOiI and H5 X, Y and Z are

i ndependently absent, CRAR4', NR5, S, SO SO or O;

wherein at least one of X, Y and Z is not absent; or

X and YRt oget her are CR4=CR4; or Y and Z together are

CR4=CR. 4% In a particular enbodiment X is CR4AR4, Y is
S aneD\ /N CRAR4,. In a particular enbodinent X is
CR4R4>,S Yils NR5, and Zis CRAR4,. In a particular
errbo@l Xis S Yis CRAR4,, and Zis CRIiR4' . In
a pargjicul ar “embodi ment X, Y and Z are each CR4R4,. 10

Ra and RoRare independently H or a protecting group.

wi ucu@RP q{ t él?lﬂ ?%}nﬁgye%qlalqn ht%?gasla@]qwgs 161?r83(e%tcb(opx#31o&,tgeu?fnzenc

l”lgﬁoéfﬂﬁlalrﬂt&l%lﬂlﬁé?d enbodi ment Ra and Rb are the same or
di fferent acyl oxy group, for exanple -OC(O R wherein R

Iis qlag?/l %% ar al kx . In a art|cul ar enbodi nent
RN Pravog il 1 fss%[ﬁcé‘?ﬁiﬁioé” TEECURFPPISISERERA | propyl, butyl,
t - but yl Rg

wherein Ry , Ry and Ry are defined herein. The dashed lines represent bonds from the benzene

ring to which ring A is fused.

In a particular embodiment ring A is selected from the group consisting of:

< %3 SO IY
N \ 0/[\N

0
O\\ // Lot \ . . o R4 ”
S N .~ Ne HNw Y
oG L o= L
Ho O o H

)
/ /,«’ //' ( o H )
N\/j @ N //’ j: j’,x \N>j//
o S o i
‘ : H
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15 (i.e, formng a t-Boc group). In a particular

Woﬁ%%gidiem Ra and Rb are both t-Boc). In a Vﬁ§2ﬁd&0§{682

Iment Ra and Rb are both H R is H hydroxy
hal ogen, al kyl, haloalkyl. In an enbodinment R is
methyl. In an enbodi ment R, is F. In an enbodi nent
R is CF3. In a particular enbodinent Re is H 2() R
i s\H, hydroxyl, hal ogen, am no, is alkyl, acyl,
al koxy .or all@l thio optionally sublst ituted wi Ry
hydroxyl, Hal ogén, carBonyl, thi onyl , am
ca boxyl a al QXY . {hz:{terms "lcar bonyl " and
“thi ocarbonyl@ as usedai &1 f._grou as
separate substituent will be der%t ood to© ne the
groups =0 and =S respectively whereas used in
conj unction w th another group mean% 25 C(O- (e.q.
al carbo | / means - ~al kyl ). yTheterm N -
ﬁ%ﬁt hi 0" “the tii oetlher O%;LS- al k)di?
m ear . and "carbaoxyl:. are used herei n
; .

O nt & changeabl In arti ctla

enbadi mrent R, I's hydroxya”kyl,.alkylthio,
, alkoxycarbonyl or aniinocarbonyl. In a particular
enbodlnent R, is H In a particular enbodinent R is

L

andhg div rox sbisgnt we Koap ¥ opgethni 1o CRafCRyjlof Yand &m@@?&“’ec%«rc‘& Ina
pa{j']\@& 'ﬁre%gg&lln&vt X\’\@Qﬁ@ﬂ{ B ai Handd KYRRL al'nbzpﬁfa)‘@uﬁr ahbdiment X is
eteroc are 1gtl ‘onal ly. substl ut eg%‘ q, 1ng1{40194 N4d 7 is
Ch§drio® Rs 1‘%‘%5& T pﬁ%m“ LR AT
CIGR[. biﬂ@)bﬁih@l M EmbbdeheX oCya@lZeredach GhRrei n one or nore
CH2 groups of an alkyl group is optionally replaced
wth-0-, -S-, -S(O-, -S(0)2-, -N(R5)-, -C(O-
Ra-4of B are in¢ @(eﬁl)enBy NRba pxoteNRg.g@@@) Ina palgglgar[qp@odnnent Ra and Rb are
Jothﬁ a§9 & airrer NIRRT 6k aNR% rot Cﬁ%@ ou@' 104 partbufel Q)boduﬂeﬁt Ra and

under stood that a y .be pl
e e Ted (e T o S e, g
ar Qlﬁyl aﬂ ﬂJaK@ﬂk’ﬂ enibbain&)t R Rafiuidfon gragmple et &Ithy@lﬁﬂyp'lr o, trbty)

ase t he repl aci t

Q. E)rfé’ c'ﬂé’?;ﬁ A é & ?IB‘(HH ap g ng)arltgalg %%F m%ntaig ?rﬁlhlgp gréebgtl J%C%Nailn a
patfeuleneatipdieent GrHZndgttoupsti . a  pr opyl subst itutnt may be

replaced with -0- in the foI | ow ng di fferent vvays

- 0- CH2- CHS] -G 10 O 1a m d 1 hl I eglﬁ%fment
Ruihehstosd dhataseit al.k@pbaéf@é%ﬁt fmEY @@ﬁ”’gﬁsoaiw ”F?é‘
RADY. 1Ak BffodBiAUR ihEm el Mtﬂcﬁlar&&lb&ﬁmml’{m tt ed by

val ency. It is also understood that "an al kyl group"

refers to any alkyl group in the definition of R2. In
RAis faliytliogy] lafogenrinids, mevnikR2ack s alkgxy or allgthio opangipyzubsjituted with
1){Sdﬁop<)sl i llEb teme Bl ?fylthlo&ﬁ)roaﬁ CoHEhE cé}f)oxppe{n@ra%%c' Bl etdibony!”

i'tuen are ogen, rox#, ]?b % wood &
ange| ﬁmpwybmausm &y iad ohe geﬂupweée%ﬁ? % %‘B‘ﬁ%} VBF P Hjegstood o
m@‘gl?%' E\Q\BM aldS=Shk s p @it 619 Wadrbay udet P c@gj@thtivd with anBther grdsp means -

O S Ner
C{CM(:Q@ g. @d(@ycal 011§01?ea,(1§23§()0) O'\irlé%)sogie tert nNF%ka& 8))%%%% thioetl
grofi Ol TOE ter@-€rkdxy”; andr cabpal”’ talrQ:uﬁIeﬁhherele iioeliepgephly [Rpmean -
CP%FGI‘ Ocpg p%rt]]%tlllleluy e%ﬁmﬁﬂ%élﬁ Lﬁ eg ﬁﬁﬁ&?ﬁ%@l Elic@thio, alkoxycarbonyl or

i cul'ar embodi ment bR% R ool 1
momqarbnlaﬂlva@@ubsw Wtcwbeﬂm%nfﬁl lsdﬁ Iy &Py RF §Po “}?@t 'l‘sn‘*l ql e
pRAGH ARy adhamt R2 is Hor alkyl wherein one

nore CH2 groups of said alkyl noiety is optionally
replaced wth -0-, -S,

16
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20 S(O)" '8(0)2" 'N(RS)" 'C(O)" 'C(S)-,
-C(O-NR5-, -NR5-C(O-, -S02-NR5-, -NR5-S02-, -NR5-

wWaR@/RR52, -C(O)-0- or -0-C(O-. In a particubP@r/us2006/031682
enbodi mrent R2 is an optionally substituted aryl such
as phenyl. In a particular enbodinent R2 is H R3 is
hydr oxyl, nercapto, hal ogen, am no, nitro, cyano,

RvC@rI-bQBMéen i RS, %@&B%l amifid lﬁ}fclyl’ a@alb&ﬁclgar abl%?eyo%bcqe, WheBin said

et erocy cl e, or roups'to
alidy %&egﬂel%an%.hct%wwe%élreo@%lewély suhmtéﬁeéwﬁh é}élpzfnallmdwyl mercapto,

amgias, basygl, elﬁylamduﬂaatc&roﬁﬁyéitln@é‘yc@ra@d AR diORRIok Yhore CH, groups of an

o R PR o R al bR PR s R Gk AT ERY: -l
NB- kR s CHaH 08P KYRs; DR 5-B - OTY-EX@)-MRs-, aCHICR 00 69 @- Altchvill be

Lll%@t%@d tﬂ'\tlg@?{ Ql%umgy%egﬁ?acg{ a(l)gl ogféonaaﬂ)n gﬁé%ﬁtyl QB%T é(s‘,H group

opt i onal aced
he replagjng NRS’ is attached

of. amf\ﬁg)yl Ch’ll¥1b(l@l ing a %gmup 1Npqgm]qa@3
to3ﬁ)a NGB0 2 bon aNR%&@(a@)HONR@' hydrognO)Bvaanyf exa%p@( O3 groﬁ;ﬁ in a

r
o8y SRR by L bR R g,
Oftét er oCly£l1e;0-8r [twith bRBndgrs@up shat wgetient of § OHNgraup in R; and any
otk %B%&Llﬁ Wil b@asm%hlg{t&%a%ncym?[s %JSQ ch%}sg)o{fll)t/hléy ‘Lah alkyl gloup

car ocyc es and heter ocy cles are p I onal
re&ifhi9tanY atwae Pt in tlr?aCIeSglé?P of\Bdr bixa particglar prabogimengRy isdl or an
oliﬂl'okeMB/ ,sul@m@@ﬂ hosy leﬁoc@ﬁle a&r hB@Io@}VCQtC\VHé&n @ﬁdsum&kﬁb @reollfh@ogen

| k t
hylgiboléy N 8181&0 ﬂn({ ﬁuelc?}gos 6nd WP%GIDa on%eb%ore I(%L% o!f ON? pégg/l group is
optiQfaly -rgplac@( D NR5-S;, SRS 8100}, N(RsSOZE(NRS-C,(S) NBE>) S0%-, -NRs-
C(d\IRSSO%@ NE%@ SOz Cﬁ\]@) 'CQ))I@IQ Qf @) or bt Al Ipey particular

understood t hat e replace at "an
C'Mé'ﬂlﬁ“dh 1%‘F1@h'g>nﬁl¥ S&WSRV ed 641 CWI? PHOFlES: & arertisiipambatipent
RO#% QW RptioRal ms‘shmgéasa@yltohaetelealyla&igngngrpgﬂandl %rnbé'd?méﬁpRz is Hor

/022102 P US2006/ 031 attached t
é?évzé‘ armg© @8?%"1 gé"t“B%ﬁ’f[asﬁg g‘yf By W&OW& Fe&[fé?ﬁi Wil Qg -
S(0h-, eX@pp HERs)CH2(0)-g FUBRS-C(D)-8R pr-NRYy C(084) BL,INRS€ ANR A3-, BER5-

h - : e i f : .
CRRREE At 0 Bl U {1 oSS i
aylstdrss plsod. iaertiedsr cabryimeyRoiit refers to any al kyl
group in the definition of RS. In a partlcul ar
enbodji ment R3 is al kyl, carbonyl or t hi ocar bonyl
Ro T AT AR ROF BBITORGRT 7 8lnGeto Sep @I o
canabywipesr, a he,ldoqyixlyl qr tamiRMogrowds tapathéyofosc b eabocyale or a heterocycle;
WFH?%(]]? rQ8 yacfl d’? @\ﬂ;‘g 0%‘[&§ raﬁ!i n e%&%}fc(l)ers;l 'fg% regtlo gL{bgtH&ts,d %jithaﬁ]alogen

onal 1

hy_dg(x@ .mcwap};( @)u?oxyl - NbRSY thloca@(o@l aming(rdyo, KRB0, alkyl, haloalkyl a
cq‘iﬂﬁ%@'leql Q)hctexoc@%ﬁd%rem oneW%qo%o@Hw %rouWa%@'l'é}Ré 1sh3pt10nally

. I'n a particul ar._enbodi nent ‘
g P e 1 HOh e G- oFE-CREO by GUDRYGT "SR SRy 0 -
NB#-80p -NB;s-Of)-iNwald(@)-0 el -aamd)-wWid 4n enfBedimerB-R; is 5(dfkyl, halogen,

an;l@bgglN%é,l ’thtocﬁ&@%& kyl, gc%géy&l(e%g Q)Nﬁgroéycle %% lgggulps together

forry-aCgatyacyclq A arfietsrplisdti meatein RE jakylalchhtcyapst pgnbtdrgeycles are

olﬁxUmlSﬂ stub‘sttlﬁl@d%ﬁlh n518gRONYdroxyl, t@tl%%@r bany| allc}ﬁnhn&lbocycle or a
roxy ar boxyl or am nocarbon 1. 1n articular

“Cé gelf m@m‘wﬁ@ g & P hmgrours| 9 s alku erqup tﬂoa onaibhtsalpged ftith -
OR3-i S(M)hi-Hoar, h@(ﬂml C(U)— at:(paNRg me@ec(@rrbszNmnt-NRSS@zS, -NR;-

I
@t y ucf(bpo enb 0 &I( n)e {t %&ébee ungel t?%nhat z}:\)éH ag%ﬂ_u%tm {: reglg?e% at any

1)c§wg@§plmnpl]<ml]q1lg inclgdipg ofpyrhinal |Cﬁﬂ2 gromammh(pb fcaze the mp@gmgrgqu is
R3 is propyl. In a particular enbodinent R3 is
et hyl oxycarbonyl nethyl. In a particular embodi ment R3
I's carboxymethyl. In anot hidr particul ar enbodi ment
two R3 groups together forma carbocycle or a
het erocycle. In



30

anot her particul ar enbodi nent two R3 groups forma

woz&p’ymgogar bocycl e or heterocycle. 20 R, andpBf/us@iogo31682

i ndependently H, hydroxyl, hal ogen, am no, carbonyl,
t hi ocarbonyl, alkyl, a carbocycle or a heterocycl e,
or R4 and R4, together form a carbocycle or
heterocycle, wherein said alicyl, carbocycles and

mtn%ta % %y&&%@n%t;a@bog I%dnp 51@' d You&wﬁé th&/(irbléeﬁd ny Wy Jf%lx&%ﬁi%‘ \CH,

droxyl, car car cle or
%'Owét"é? 6‘8% FRbstifpryt Wefiﬂé?nlﬁceﬁn%‘ﬂbp ﬁbt}“‘efownﬁgﬁhﬁ%ﬁig ways: é?TCHz
CHal-&yl-0-agt; eupCHSCIoPD-HoNA LY atsornapdrac@dhant dntulleyOgrpup” Sefers to any

a)qé(%)s) p in %6% e{‘l in ong\N }13&)&%9%@)111%%0?&'\%?% alky N%%o@ or

thicggr ban@l. @:@pin, saklt alkgyil 11§ opeongllydebssitusesd witk thalpeen, orraxyly ram}p a
cmﬂﬁ%l@@r arlﬁmo@)cc?edan@txf 15}5}}{ oﬁ)é)ﬁ'rﬁ& @@H{f‘él %9 Oiat{l]l a@éyké/rlmpczg Bhtldnally

i ncl ud Ing a ter ? cas?
replaged | Wi -Rg gr 0358)1 §(03n££§%%d (t’<8 n?é%?‘%@ealﬁﬂ& C@ar%%anRS -
NRaEO ARI-GROJ-ORS- ow(@)go bydro@gn. By pwagmamfememnm & 1£Ch'|2yl

whg 6” OE Sm'l?qne C]E{ﬁ(])(]p %s otS a0 agclylf %15"%;)[’}56 ?&mﬁg rep?aéedéﬁgi = -S- -
S(Q) Cl—EN(@s-)CI—B((bf C(@H.’N-R@HZ\T&-@QO) | tSstNlh’r SHR3Oat mdf&s- §f®d%Rs -

C(éd)h@t or @C@) kyk, & QiHlR)dm{eﬁtf & Ss Eﬁyla{b‘ﬁoﬁhyﬂlbs%@& Ryith rl:altbbl%/l
efinition'of RA4. In artl

thiqrgrbonyh, é‘lq”ﬁdgﬂé‘f’f@ﬂéﬁi‘ cy(ylHn' egpnogﬁbga%{ [ Bln%lp?}r?/wg‘ﬂ B@&?d’tpﬁﬁ“b& is
cala‘inklw In £ 24Oy GBodfient h@ﬁseﬂhﬁeeylﬁﬂnﬁl wiher girticutah @émbodiment R; is

mciﬁl S[t éqraércl:t 1%1 g b%dunentﬁ% is_&t qy(iirg g)éxméular fe ngodlrgenlg F{gﬁra([;l%p tlg a

pargieubm pmbsliroyat Rorn abprgpyt.epl aamlettstulw mbodlewnt Rs &-propys( 1@)8—13211 ticular
cmBG%(n%u?Rg 1s et 1%‘(»@0;}15011&1' ‘ng(h@ In a peg(lc%)ar embddintthe INF@ calboxymeth 1, In

-, -NR5-
anc@(co)m@ulab ,cmbq}iuwwdwo R3| g;lmgs ,EP&Ft{lffl derrsg caéti?ﬁcéféﬁ ﬁ@ﬁ}teteﬁggycé?] dIn
andifhr padli@lal OflepRRAEnt Ryzraups aph b efial chipocysitibidteietodyoid '
carbocycl e or heterocycle. In a particul ar enbodi nent
R4 and R4. are independently an optionally
R, sub &t tretigdpeadoplly &, bhdtel.dafogén, rinfrg, carpng, Jegcebenyl stkyl, 2

axgﬁﬁgggﬁg%% E{é egggh%ﬁ’dnmg{ogeﬁheé%Mc%@&%l@&%@l@%oyc]e wherein said

alligln earbasy des @GP hgjereRypes B¢ O@QP%IY&F%%‘MW“E1h§}°$e§ Wﬂltofqgﬂ%fqowl
am(8PdIag edcdbdeitic 82 hetefeycle B{dGhherein &{egr 2nare €NY BDYps, of an alkyl

w55 St e Ao B kg O, g0

C ((Da,HSDeNRar NSOeH AERtC(RUNBAG- QRl)ran!reOrG(@épéhWéh‘Pel ynderstood
tln&l\ %y{ gng%Qa}a{?e 1@&&0@& at ally p@ltl@ﬁlﬁﬂaﬁé:éﬁl a@gyl ﬁﬂgqul mﬁf%ta tBﬂurﬁf‘dH

) car boc
gar qq@tnewl@@wq;eéhq,m@?cggrgl qgﬁ g agflchf,potp éhe@ll_@edét}g ceﬂbprgq,tgm ffgi aofpllowmg
hy& @gcg Bl kMY of dxSmpM) TCHO BahysYn & @(B;L}&&&Qtltﬁﬂldnhma)ﬂoe repladed with -O- in

O\,-., and yl,
the gﬂg ' 18%Cc}1f§§61€ Wyﬁelggi{z%%% &Xé ] ona(?}%y aléxlglt i t Ot Sq*°
undidrstdad Iﬂ;ad‘rao xikly | graipk oxfeys to anydlicyl h@luw gehe defieitigagtRe, In a particular
ngoqrmt?om Y{ ’anc\: ﬁ Q%X\M&epen%%(]& ’H Q)@Ia@ oﬁt’r@)gzﬁfy' s'ﬁl':’stﬁlgzd ‘%l <I§V |ca1bocycle or

¢ya uani dino an
WC@QWC@W&WW’ té%ﬁéﬁt“i“lelh? @a h%%%ebé’é‘ eré agynogpd %95?%10&?&? [Mperein one

or SRSt g&&@)@l oh@tceen@@mh@ is dpno@up@ptabeawxar-o egbcszjo]mstoh , -

N(FS géﬂr’t 1’a Oéﬁ’h‘éd??r@n&ob?gué@s N k&? g?"gfr e>2a

C(opohyil -0-etthy| Inor pagicaipydmboditeiRER:i and &lkeyd md@er@alrtbwyxptl@ally
suLﬁE%u%d QQB&PQQ Y& 0%100%4"66 rlgl a§1§1|1]g e?rlbg(y Jnent ‘R?EM %l: %daﬁgdently

e are substituted w al ogen,
anrwmma@&oyﬁubstmcb apt o h@%\?%ﬁxwg Ig Arogesisyipe, enthﬁ#l@él&rlbcﬁw [Ra are
amno, nitro, cyano, substituted or unsubstituted
al kyl, a substituted or unﬁgbstituted car bocycl e or
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het erocycl e and wherein one or nore CH2 groups of an

al kyl group is optionally replaced with - 0-, -S-,
wo3(00@)022102S( 0 2-, -N(R5)-, -C(O-, -C(O -NR5-, PCT/US2006/031682

-NR5-C(O) -, -S02-NR5-, -NR5-S02-, -NR5 20 C(O) - NR5-,

-C(O-0 or -0-C(O-. Substituents for said

substituted al kyl, carbocycle and heterocycle are

lﬂda)%#](ggt%n H Ry Qﬂ<9lxyliwlen'ir%5§§§91te QGH,CARSROXY kaid GRYIDAGMY »is optionally

hi ocar bony!l am no nLtro, a an
PhEH) Pedr-51 3Gl St @b RO irscor, -s0-
NReMhadiSTBNINR ;REO)-SIR &) k){(b) O-2or -OdANOBC YT h @arbeulan embodiment Ry and

het er ocyc| e erejn , c H.
w RE B SEEh eSS Pl A lrbRthag e L@ ot oy,
hydr oxyl, carboxyl, am no, alkyl, a carbocycle or a

R 81, & gl&gcry Gl %5&%@5@ hyiler@ii 8ndldr n{6RY @{2%}]%1&19@&‘ s@f alkyl

an al grou is optiona re |ace Wt ,
is ng?l@)ly 1cphce§(v@§32 -S- K[(Sﬁ@) SJ G C%&) HEI%Q alkyl, carbocycle
and M;b’é'o@(:l@) 1s , opﬂa@ﬁy N%‘tlmted NRBl- Bﬁﬁlexyl -aNiRby, C{c{d) -hhiRBen, mercapto,

) ar u t &S
allgl%r(lw | algg)iyl oaﬁﬁll’ %10 SsxllJ stxttlte% 1 altn nt% Iqﬁag? ogenq}n@g ﬁ‘ﬁgl ? an
optéomaliyosubgtingat bobyertle cprn apph@ta]éf odyiithted dpgrogisier einh a dﬁ@lc‘ﬂal
cmg&iuﬂgf g, 1%1 glﬁ(?lu Broa &flstlc@lgl %lbk&ﬂn’ent 8 ?gf 21%1% p?ﬁ%ﬂé{%)@x@tddﬂnemt Rs
is all(g( @1 examp@(]@thyNRglyl or pfq% 30 C(O), -SOR-NR5-,

_NR5- SC2-, -NR5-C(O) -NR5-, -C(O)-O or -OC(O)-. It

will be under stood that a CH2 group may be repl aced

at any position along an al kyl chain |nclud|n% a
Rotienlkyinakar@ecle gr obperpeyclphiistrincsiealihecarbepiclcing detgfreygls are

#\O?hla Ju@s%ﬁ%q \Jxﬂ htallagenpk[y@i%?ﬁ'rﬂéﬂcaﬁt@r&%xﬂtcgﬂ%@m(ﬂhl@calbonyl amino,

rogen. "For ex e ter

nitepr GYAHO; ofo%%ﬁﬁlt@lt Pﬂy}lnS“[@PEte@}alg‘Y]a|ak§‘}PStlath S%tléted Clazgocyde or
helcRBYRCAE whkrtil ondh@horOCHE ok Yant dliey] goqui optlonally replaced with -

O H. r | % le
OS%&S e C%né\ldolq ?%(82 g_@uN Sduﬁﬂ‘D (?j)én Al 5 rSOl(Jjk e
CopNrRenal(DYy-Or epl-Q6&E)-wi $1ﬁpstm®nts fisald s@@@ltcd a lsccg}agzycle and

) hyd Q)x 5@2@& L, sthi oﬁgnyﬁ\'%‘nmo nitro,
lwctcﬁ&?@ %f ha%q hy 10% I\?u%}_g‘é ear fgﬁV\D 2007/6

Cyp@rﬁlugzlq)@)@;t 953]15682 n @bo@ner&,r Rg 1@)_}%( dl} an elﬁ%?dlrgg?a'%ll%alkyl a
caB@cy‘cﬁ (ﬁl 4‘%&61@@%160 %hlﬁy seid syt tddfbe(‘ilcw ztnb leardogaley bre optionally

I
sugsrlﬁu g Cvg ]blgl ?n %Vﬂogﬁ cg%%ggxa}/mdo gl%? )éélrl)oc?{(le or a hftflocycle and
wiskHds dnic tovl tned GHatgl'Dubg/draoxlyyl glqyapsbxpsqgnally spipged Wh -O-, -S-, -S(O) -
s@?‘nl @%ﬂr % 35(6?&?}" ,\t%d;)oals&ymar t}@{gmzdems C(O)-NRs-, -

a Car OcyC e or a Elgl é)y ;
CAGr ol H-CO3 dn & Bty e digiee ﬁﬁégta@?yb@&?(f‘ll yp tefbtﬂ BifeEagen
hy%%t?ygl' TMEEd cbédyci6 aF Duydeyclean basmylone arydre CHE ibups of an alkyl

Py et oo st SR R Rk gy
cazmn -, 8T8, - NRhS‘,(De,r-U@yC[@ ;NRa-, n@(@)-@r Oned-COh eiteylgéay@p@stood
th"(t & lg} olilltg%%(gs F% Eé;l a&ﬁ@yylosltlﬁxnalc@étaﬁ ﬁlkﬁfchetlﬁ] ﬁlclu&lg%(méhﬁnal CH,

H,~ am no
gl@@rlb (wdayb bage the reptaping siopp iaatsshed ithe BiFCedine eatb o Hb?v‘?tj tﬁﬁl@““g
hﬁi?cf Q@TTEM exgﬁw&b‘ pth@ rtcu%MElS@Ht &6t ofodn dRE/1 haﬂz C]I%ealfqo rchaih anay be

O N no
Ice‘a?esaeycq 8> -0z tOHv’é%Cé?eogé?}& - Grtlop Bt el parP%‘tﬁ”émP agnh Ry ts alky
whesimia diadoer Citydes W dhlkyt di@ipnd entiogpdn reatacmh Vflﬁloﬁr wh-t 1$(0)-, -
ey en rtigul L SNREEIINR,-, -

@ N%g 1oy O)Iar@)é odlﬁn(fa( 'Eté}sgﬁli&@ﬁ;‘&m% RECDSNE,
particul ar enbodinent R6 is allyl. In a partl cul ar

enbodi ment R6 is isopropyl. In a particular enbodi nent
R6 is propyl. In a particulgr 15 enbodinment R6 is

et hyl oxycar bonyl nethyl. In particul ar enmbodi rent R6

is carboxynethyl. In a particular enbodinent R6 is H
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mis O to 10. In an enbodinent 0 to5. I n an enbodi nent
mis 1to 5. In an enbodinent mis 2 to 5. In an

wenhodemeat mis 3 to 5. 20 In a particul ar enbodiusent/31682

conpounds of the invention have the general fornula

Il RRR R1 NOW/ NNNRb Ra Il 25 wherein R "

Ro Rl, R2, R6 and n are as described herein and Qis

C(ld%o NiR6.0-8(HI. SFmV\éﬂaﬁ‘]p@RiR‘lis alI&IR(optlonglly %bs%)[eg.rwiﬁ%ar onyl,
odi ment b

an enbodinent Qis
”‘I°§“‘1€5’”}5‘ra”§]° I‘W“ﬁ‘ybéfi‘?qx&ﬂ‘ é‘F"“%Cﬁf%@’lrrent Qis 0. In
anot her errbodl ment Qis S. In another parti cuI ar

oTPSERTRO0 0, B 7 BVEROER Y o s
caghtyondi cryelmlkxl}alb@xmme iaminpdai tokenfRE:, asaldw[yclneda lhamecyme vherein
safl B?ﬁfowc%%narhc@mw ﬁ%ﬁongl}} §.b§ﬁ@d%% 5@0011 k!fr alm%yl aryl, aryl

anot her enbodi nent artl cu
SUBTHB e b Rg! Plsa“??émgbpnyl JOONEY b b7eg Bulgtuted wih acylamino;

1109@&11&52%@60@3&,6&%1& a\/(\/nhaﬁc %’&4@16 SINR&lte(QWH}SsuIﬁQIIOEH R of the

10111%21 aﬁ?lrel (9(% grR'] 1|e1n I{resnlgr 1111%0 Tllgrrl I nﬁﬁ’gﬁ}) %@%%&UVI? é particular
anR@lncwtmhcaalybanwl ll@tuam selvsbtu@ht pERthaRBe fosmih -@O)NRKY WherdimRy is
111{:?1%r 51\()91 UA @aﬁbo@ymoglh&gja@yclggr bcﬁh kl gll)t(bs % Iﬁgrtfblﬁrgé Mteroc cle with
mbodi nent R6 1S net odi e
th%mlo%cnea(tqﬁly |f1_0m| thhtlﬁérd?l?eécﬂjl é}- a@%@mrmdlwl}tsliﬁgpzmmyl Ina
pa&l’tdthélmIﬂ)ﬁﬁiqeR‘ln%é ar &hydS B aharehn debines. RﬁLﬁ aflyl. In a particular
ar enbo R4 .a ar oth H Ina
RRrEEuRel BRaN: matte o e B B gripohl g ppeve
engbogiaettiRe il cdrylogpdeddinyierihy Rth caradiciRdr, embpd&mbio R ismetbhysimethyyin In
aI%I.t[%glra]tgn%ggﬁg,gmReg‘q_pdl ment R4 and R4, together forma
car bocycl e or ﬁeterocycle (spiro) that is optionally
substituted with alkyl. I O In particular enbodi nents
mliig0 (8. clh qﬁaﬁmmdso 105, thhgehiduaRhinoR 1My et emeRIRNGh is 2 to
;formil a. QISE&SOor H2; R, and Ro are both H R
318 ALFgP I&ewr 3% s H Wis CR4R4, wherein R4 and R4,

are both alkyl optionally substituted wth hydroxy,
Inaalplﬁ% E&lx efdb dﬂ'l’léﬁp)éy f 'h?a%ﬂw mQJntlelhawe %ﬁelaltfg iari?r form
a car ocyc e or a heterocycle optionafly su tltuted
wi th cycloal kyl aralkyl; R6 is selected from the
group consisting og, H, @Ikyl g |onaIIy substituted
wi t h hal ogen, hydrowyl Ani n angR115 carboxyl ,
al koxy, al koxyal koxN; sal finyl, sulfonyl,
acyl am no, carbamsyl , artRnoNl,_ . al koxycar bonyl ,
a heterocycle, arylw(optsonmally sNbstF?uted W th
hal ogen, carboxyl, al koxy, &gkoxycarbonyly acyl am no
or sulfonyl), aryl oxy, aral%oxy, a heterocycle

O

wherein R,, Ry R, Ry, R and n are as described herein and Q is Hy, NRg, O or S; W is CR4R,,
NRg, O, S, SO or SO,

In an embodiment Q is NRg, O or S. In an embodiment Q is O or S. In a particular embodiment
Q is O. In another embodiment Q is S. In another particular embodiment Q is H, (i.e. two
hydrogen atoms attached to the carbon atom). In a particular embodiment Q is NRg in which Rg is
defined herein. In a particular embodiment Q is NRs and Re is H. In another embodiment Rg is

alkyl. In a particular embodiment R is methyl.

20
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(optionally substituted with al kyl, al koxy,

al | coxycar bonyl ; carbonyl, nitro or cyano); aryl
weubwintweed wi th acyl am no; and a het er ocycl ePCT/US2006/031682

optionally substituted with sulfonyl. 20 In particul ar

enbodi nents in which conpounds of the invention have

the general formula Il, Qis O0; R, and Ro are both

V\Hxs &;R‘, SNk!i OQS k& d Sd{v IR anB‘]tB‘har @lﬁ%dl%%nta@’dw%t Iria'é%artlcular

is selected fromth rOUF consj st I ng
Clalfodmw“bww B’ﬁtHaB’ﬁ‘éP’l Groetipetti it I8 ¢ Fiets apgjahpdiment Rels B
ohylieM.OXy4 particdik Ehﬁbod(h&hleJ(XWH Rl *@i‘tb&ulalaénlﬁ@éﬁ)fﬁﬁtm)ﬁy methyl. In a

pz%!aicl%l}élﬂbiggig}egtg{ elnl}g/l nsau axf t1glé%/ Sghgﬂp Xengw 13? A g?\éa%zﬁ,‘we as
hqroptittoedllh y pa UFblSlt ﬁltlltm@wwmtahd Rahregeh H. Icapdvidxial gmbodiment Ry
arfil [K,mﬁy botﬁlaﬁﬂxxﬁ;@ haayd: . em@&bﬂa&%%d% aﬁ%kgtﬁ)mé hg/l In a particular

het er oar yl (substltute

Clgl])ng]wbgf Blﬁin% togerg?lb%ﬁwa capbpeycls %rhe@gpayﬂy) (splgﬁdhaé is optionally

subetigedeyaligl. substituted with sulfonyl. In particular
enbodi nents in which conpounds of the invention have
the general fornmula Il, Qis 30 0; R and Rb are both

InHpartiR@la esnbplimfts i gvhivhk coryloingds RttwenamdhaRdthagdleﬂﬂfmraﬂaeH, Qis
otb%h I{r@ﬂidm/larc bRﬁa iR, ISS@&%&?% fsr}pm & '&mam%épelmw\% RL Aot

H al tional | Su stltute dr ox

alhyh othpnally(,sa!?sB@W |w1th g}/q{wy@&xm 91|koxyeaali>o§élnﬁ)}p and ¥4 together form
a aah k@wablkeon@w ocGYAEWionaAY ¥hbs((t0fRd | WaR a)lcloﬁlkiﬁll'hb@t}ll tRytieekidblell from

thb ag}o(ug x?\sglt,mgegfb%g%{llwésgtlo%%lht Whﬁ%g Hb%%!%}g rkgs&g)iyh ga?nirllof] cyano,
carppxgint plegxyhaaliexydiexyge reéiydhio f cnulﬁmfla fulfony@ iasylarlipo, R, caikardoyl,
qﬁ?oc@?b@m&ﬁ’t Qk&’yca%nﬂ/ls aHneté%cy&l@ 3_‘51 %\%&alﬁ‘é‘;ﬁ%m@&‘% B4halogen

022102
w@rrlusﬂtefy@/aﬁswe@% e'?lclélélf’@ﬂ oF rsalﬁqnvlhear@lpm pradlenysi & hptargeycle

(o@lful)(]@il}k)ﬂlbslﬁtfﬂt@d |WQﬂHaz{ll|t}y slhst |aﬂ<bl>ty8ﬁbdf\@ylt lh,al’BMf}[ Onidd ,or cyanlo) aryl
oxy,. a COXva 0 a aho
B R R sy iy RRb S R soi LA™

particul ar enbodiments in which conpounds of the

Inl ]ﬂ}éﬁ%ﬂ eq{lso!ﬂ@g]ﬁarﬁ Eﬁlc%gaﬁoﬂhds op{hmﬁl\/&tlhr{ lnavgh'e %e&xRéll Bl‘lnlﬁid I& Qis

%KW&WMW@MW%MﬁWWW@a%%W%W%WWWWN
scldc QU Do OMs |gﬁ)tlﬂ) Qéhsfingad ey all@ﬂ)ﬁgﬂ)ﬂﬁiyl s&ﬁbﬁm&atwlthumbg&u thRddxy1,

het er l e articul a
TGS SkovnaRRobR SR g SERaRa Fob Gy arbemort
ﬂlhlllmca@mmsyl BkoxReartanyl, Rbhadrecytigt frylHopRahallys sH;stltR;ed i veithHhaldigen,

3 )

cdi @qng Cf(yf ?g?nxszﬁ:bo%% 5/42{1 CI?){] gll g{?ﬁﬁrg{o h%glééryl Fﬁb itdted ngth alkyl,

alspyi Drardaiposiisebelinidd owy@w)wm batgjocycle a\bﬁﬁ%sﬁi with sulfonyl.
aIIcoxy, al koxyal koxy, al koxycar bonyl carbanDyI

“b%?fttCP P BRSO SR E S T A O g%%ﬁ%lg AL, ?enefaLgfm“‘a I, Qis

Ot Ry®idtR, @re bhdve R el ;ggnerial WiioCRaRL - aank IR, afid R& are Opth Rjethgh @ is

bc@gaﬁnp ﬁ’]‘é% cE\'B tCﬁﬂSlSkl?%’]l_% HR’al ckls }anaw_g %8%5%1 halggrogﬁ amino,

cfipaHh t‘erXygfrlww cohynat, wli@xwﬂkow kaytnoo iyl Gapsiprially substituted with
haodest hddubyedhoMntdy dExYiho. al koxy, —al koxyal koxy,
carbanoyl or a heterocycle; and a heterocycle. In
particul ar enbodi nents in which conpounds of the
In javienibi @bodiawes it haicgensfoahdsfodthaitventibd havethe genefd] foRpulandy is

oFR, Bl 08 Buffe, O Rl w8 Rip Vol TR BB By i

the group consisting of alkyl optionally substituted
wi th hydroxy, carbamoyl or a heterocycle; and a

het er ocycl e. .
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In particular enbodi ments in which conpounds of the

i nvention have the general formula Il, Qis O0; R and
wehoaree2voth,H, R2 is H R is H Wis CRARA aRdTRS2@631682

R4. together for a cyclopentyl 25 ring; R6 is

sel ected fromthe group consisting of alkyl optionally

substituted with hydroxyl, al koxy or carbanoyl; and a

het efocycl e. Conpouynds_ of the.invention ont ai.n
sclisied Gm T €Fo4B AIEITS & Elep oGRS b By g
alkbhalkeonpelery araikayy, exiasibyl asifidylas b beteoryele)s snddr@ntyoner s
or m xtures thereof. The syntheses of the conpounds
may enpl oy racemates, diastereonmers or enantioners as
In pariguiay ﬁgbqqtalpeefspla‘{vlgclbqoma@mdq 9 therimmeptionthavs the general formula IT, Q is

0; ﬁi asd R 80BN IEG RG Qrf-p%nsdﬁe nwys @E@eﬁﬂr@taﬁ&j Rp)éue both ethyl; R is

hr omat hi
IS R oA O ST O e g VB SRyl e

u5|ng the sane techniques or others known in the art.

I n g’ll g %lgl cnﬂgoftzhme{f‘%){l?m Ehr Jo%a&@ﬁsbcﬁ nheéﬁ\gﬁ@onm t t %ehé?altfgﬁulgﬂo b is

ura ese con urati ons
0: i aninRe. 7 o i R 6TBER. 01 H Weis CRufom bR ang R\ borh propyl: Ry is

sciRQQTHOR %JeOmeP qg(lsli-g@g@ Q@{;I Oa?ﬂﬁ %gtlong_ln/eswﬂl‘ﬁﬁdalt Wlﬁhnhy@{oiﬂ carboxyl,
encoppasses prodrugs .o
IR GO St H R B GG P AT ERTTE Tk IR

known am no-protecting and carboxy protecting groups

In P?#qulal emg(%dlmenlts i &’Elgh comggungg(ﬁqu thY&’lth!Ie%K d&ner!ileor}ﬁluﬁlIfj Qis

Ic conditlons
o} geamd Ml%\botcﬂa&ss Bf Rig# Hqug@ ean@ eliRdye pefh WRhetymathyl;

R fsé'l&ga@ rho"f'ﬁ ngloﬁp @(Fhs@mgrb@:al mpdbrﬁiﬂy substituted with hydroxyl, alkoxy,
am noal é eneam no, i ng é%eneanlno or guani di no
fm@ﬁﬁUﬁXY§“ PR {Wﬁﬁ?%@qﬁrfﬁ 1ﬁ? Y%y (OH) group, an
al I cyl carbonyl (-CO- R) group, an al koxycar bonyl

In Ejm%lbe%ib?f Eﬁ?st( wh 1cl¥ &n&mlds gfl %oéye%%nqﬁw&w %enelal formula IL, Q is

Ocil.wad Rywre kyItIDH{RzahH Pass § s GFaB+ abdleand Re aredao@uwl}?émﬂw@ R
is EJ]e%tCE (ﬁ%mﬂcag mg(c@msg}lgg? HRA-Padnad) sheibued W@ medrb¥y, aifsdmbR or a

he sane or ferent and are H, |ower alkyl,
‘WFbvﬁﬁeéP%%&??m%v%no, hal o 1 ower alkyl or aryl. In a 10
particul ar enbodi ment, the nitrogen atomis one of the

Ingpimtti{r;\ﬁg'e ﬂ’? &11’1’1?1-55 in whx.f.E gomgom.m%l npthé; ngeLﬂHmlolIavé éﬂg en@&f@@x‘?ﬁﬁﬁ% ég is

rodrug conpounds repar e
Orleaoa Rnge béte Hc&n—pauﬁdsﬂow is CReei PG IRy (esther foba@yclopenty!

A RYVIE soMclel @R HRGH du %lﬁigtm%%ﬂdkﬁ QMQM@CJugs@tth&)Wdh Rydroxyl, alkoxy

trogen atomin t conpound of the invention to the
méépﬁﬁﬁywn%$h$%%wﬁ%tlvated acyl conpound. Suitable
activated carbonyl conpounds contain a good | eaving
group bonded to the carbonyl carbon and include 15
aryl halides, acyl am nes, acyl pyridiniumsalts, acyl
Cahjoondsché she lnwntp:anmawmtm ORECY Ixn%@mmptdesar@m@wmas‘\ccm ingly,
th? I:(ﬂn daoﬁxpcﬁ %9 QXN a@&%tewoﬁ*h@ i chdnQRRENXYix By dhereof The sgntheses of the

enoxy acyl, and difl uor ophenoxy éx
cqnepgetdp owsz APy GBTTER ST |d§ﬂ5t§1>f<*8’f*€ﬁ%f°hf1@n%ﬂ?&lsa?s ey ‘f“@ﬁ‘a&u‘f‘ as
mlcﬂnéd'fh@crst SDlaM@Bdngriat cdirﬁbdwﬁedmiyel’ﬁéel‘s@brufeesby sdigimamgrapid@ or

C‘éiﬁlh%aﬂml Higt(a&ci,s e SQ%%EO f:nantlomen% grgxtgrﬁaé'l ?:na é)g glepga%éeﬁq{s{nb etl‘#e same

lcplot @ssdr bies &ndyoriathe ar Easbofi tmsbnmqm@ﬂm etompmaypp in the R or §
Cﬁillﬂgl ﬂﬁmlapc@@‘o%ﬁ SUeh B3, I_ggﬂtlong Qre M iA8he sbdde birdl AGknRX i di ne,

am ne, etc. rticular conpounds of formula I
include the followng: HZN O
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NI S/ NNNH2 N HONNNH HOOQ 31 \ N4 HNS

HNS NAN--NH NNNH // %HH 23 W 2007/ 022102
wOCTI7W32006/ 031682 N~-NH 5 N NNNH 6 N NH NH OPCOUS2006/031682

NNO,N\ \M,NH NHN/ HNNH NN HH H9 NI10 N

Ol NHNIT NN-NH NNN HHHNNH i i \ /NH 12 HN

aNH NH NN\ S 13 HN 14 O=< No NN~-NH NH NNH N

Thle\ri11v<l-:_1|1tion also encompasses prodrugs of the compounds described herein. Suitable prodrugs
where applicable include known amino-protecting and carboxy-protecting groups which are
released, for example hydrolyzed, to yield the parent compound under physiologic conditions, A
particular class of prodrugs are compounds in which a nitrogen atom in an amino, amidino,
aminoalkyleneamino, iminoallkyleneamino or guanidino group is substituted with a hydroxy (OH)
group, an alkylcarbonyl (-CO-R) group, an alkoxycarbonyl (-CO-OR), an acyloxyalkyl-
alkoxycarbonyl (-CO-O-R-O-CO-R) group where R is a monovalent or divalent group and as
defined above or a group having the formula -C(O)-O-CP1P2-haloalkyl, where P1 and P2 are
the same or different and are H, lower alkyl, lower alkoxy, cyano, halo lower alkyl or aryl. Ina
particular embodiment, the nitrogen atom is one of the nitrogen atoms of the amidino group of the
compounds of the invention. These prodrug compounds are prepared reacting the compounds of
the invention described above with an activated acyl compound to bond a nitrogen atom in the
compound of the invention to the carbony! of the activated acyl compound. Suitable activated
carbony! compounds contain a good leaving group bonded to the carbonyl carbon and include
acyl halides, acyl amines, acyl pyridinium salts, acyl alkoxides, in particular acyl phenoxides such
as p-nitrophenoxy acyl, dinitrophenoxy acyl, fluorophenoxy acyl, and difluorophenoxy acyl. The
reactions are generally exothermic and are carried out in inert solvents at reduced temperatures
such as —78 to about 50C. The reactions are usually also carried out in the presence of an
inorganic base such as potassium carbonate or sodium bicarbonate, or an organic base such as an

amine, including pyridine, triethylamine, etc.

Particular compounds of formula I include the following:
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SYNTHESIS

Compounds of the invention are prepared using standard organic synthetic techniques from
commércially available starting materials and reagents. It will be appreciated that synthetic
procedures employed will depend on the particular substituents present and that various protection
and deprotection steps that are standard in organic synthesis may be required but may not be
illustrated in the following general schemes. In a particular embodiment compounds of the

invention are prepared according to the general synthetic scheme 1.

Scheme 1
(R3)m Ra (Ra)m Rz X'Y‘Z (Ra)m 2 X'Y\Z
NaNO'y
SO B0, o 00
—_— 0]
NH N%N HO (0] H
a b c d
(RS)m Ro X,Y\Z (RS)m Rz X'Y\Z R o (RS)m Ra X’Y\Z
H A N — A N\ Y 2144 A Q \\ R1
N o - ‘NH
A H NN
e £ I

In scheme 1, diazonium salt b is formed by reacting aromatic amine a with sodium nitrite under
acidic conditions. The diazonium salt is then coupled to enol ¢ via a Japp-Klingemann reaction to

give hydrazone d which undergoes Fischer indole cyclization under acidic conditions to form
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SYNTHESI S 5 Conpounds of the invention are prepared

usi ng standard organi ¢ synthetic techni ques from
woammaezioal | y avail abl e starting material s andPCT/US2006/031682

reagents. It will be appreciated that synthetic

procedures enployed will depend on the particul ar

substituents present and that various protection and

coﬁ‘]ﬁﬁf @t ec&(gng@uf?ctg QSSSLﬁosrgaattlent?r Bea%sféda Wgha%%sfelag%%{e eFJ{fgtl}, Plgzanmg
cquhonhH@ tef &lmowﬁ@togen@n@hndsﬁNélrpés;ls r¢anted vpar liyidaghako form the
pyﬁlﬂ@@gdnﬂﬁﬂtg @Qﬂp&%%%d fo {Ion%lal@ M‘t‘élﬁ@tﬂh"cﬁmﬁ_ﬁlﬁg %&@tﬁ Blﬁas jare
dl‘{?égo ener al y?/ hetic sc
‘“”%ﬁg AR %@%37’?‘/51)? -ROCN and 2id (R RROOX.Y Z 6 Nal\l()s +
++/ NH2 NNHO/ O HNO aUcd 15(R3)mR2 X—YZ
CHNR B RIS B e i BN
log¢thaiAghi=tRa ay be iyeprisd ficovrripgitolte geesad sihge 2r omat i ¢ ami ne
a wWth sodiumnitrite under acidic conditions. The

di azoniumsalt is then coupl ed to enol ¢ via a
Japp- Kl i ngemann reacti onS5t%6™2® gi ve hydrazone d which

(Rgl)gderﬂgzoes Fi scher indolg. . cycld zation under aghdic g
ditions to ¢o;o®2R42( | @¥%02 W © Re sz
086/ 81682 conpo mpoosd_e s A \
S tly reacted wt ahd the desired N O
Rl-containing clectrophile to tHorm beta-ketone H

conp&und f which is reacted wEth hydrazine to formd he
pyrazol e-contai ning final conpound of fornmula I.
SUI tabl eoéa con,t_zal ning el ectrophiles Zﬂ;{ anhydri des
"ni t IeSY‘Rl Q CN alquam [

A }

CR4=CR4, may b pr}eparedaccordl ng to the genenal
schenme 2. Scheme 2 (RBAAmMR2 b COR (R3 mMR2 S Y.z
(RB MR SYZ ,Y. r 2tANBr z Al CO2H" A N

Starting compound a is reacted with thiourea and potassium triiodide followed by then addition of
the desired bromo compound b to give intermediate c. Intermediate ¢ is then reacted with
polyphosphate ester to give indole-ketone d which is reacted with the desired R,-containing
electrophile R|-CO-CN to give the enol ¢. Final pyrazole formation is achieved by reacting enol e

with hydrazine,

Compounds of formula IT may be prepared following scheme 3
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He NOH 10 acd RL-COCN(R36 R Sly Z R NH (R3)m
RR.1AI\22AIV\\ R HOOIHNNH e Starting

woanpoan2a i s reacted with thiourea and pot asBCUMS2006/031682

triiodide followed by then addition of 15 the desired
bronp conmpound b to give intermediate c. Internediate
c is then reacted wth polyphosphate ester to give

i ndol e- ket one d whi ch isﬁrf.?e%“:3 t.ed with the desired
Rl-contal ning el ectrophi I"-CO-CN to give the enol

e HFI pyrazole féemati @gp i s aghi eyed by reacti ng
WND@ hyd 20\ Corrpo ndsl of fornula I
%ﬂz:g schehao 3q mo@zm@zl %L
PCT/ US200 2 63168@’ Zhefe 3 R0 R Ll

Rz R R2 34\ 6 Q~NIH2 Pd/ C Q NWN(IWN(IdW
( NH 2 adeHOR6R2HCIR6&R20Q~/HOAOQ~N—
LHVDS NaN02 HN WN H fg 5RRR R R

O Ha O
N 1 N R1 WNOOQ: WHNNNHHHKTI |
HO. j S
g Ij HCI Re\ Ro
e O a HOAc N LHMDS

W N
N ©
f g

Re

\

NaH, N
N«NH

wherein Q, W, R), Ra, and R¢ are as defined herein. Starting compound a is nitrated by reacting

¥

with nitric acid and sulfuric acid to give b. The Ry substituent is introduced by reacting b with
halo-substituted Ry and NaH to give ¢ which is subsequently reduced, for example with palladium

catalysl fo give amine d.

Amine d is then coupled is then coupled to enol ¢ via a Japp-
Klingemann reaction to give hydrazone f which undergoes Fischer indole cyclization under acidic
conditions to form compound g. Compound g is then reacted with the desired anhydride or
formate for Ry in weak base such as LHMDS (lithium hexamethyldisylazide) to give compound h

which is subsequently reacted with hydrazine to give the final compound.

Compounds of formula I in which ring A is a lactam (e.g. Q is O) may be reduced with a snitable
reducing agent such as lithium aluminum hydroxide to give compounds in which Q is H; (e.g.
two hydrogens). Alternatively, compounds of formula II in which Q is H, may be prepared
according to scheme 3 in which compound a is reduced for example with BH;. THF complex prior

to introducing Re by coupling with a halo-substituted Rg group.

When compounds of the formula IT have H at Ry, an alternative pyrazole formation procedure can

be followed as illustrated in scheme 4.
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wherein Q W R, R, and R6 are as defined herein.

Starting conpound a is nitrated by reacting wth
wai2oe7ie2i@ei d and sul furic acid to give b. The RBT/US2006/031682

substituent is introduced by reacting b with

hal o- substituted R6 and NaH to give ¢ which is

subsequently reduced, for exanple with palladium 10

catalyst to give am ne dg pe d is then coupled is
then coupled to enol e V|a a Japp- Klingenann reactlon
k0 ghye razone f whi chRaunde
cycliza omelema aci diyc

Oé% g—Fs»then%r-EEB

ye or formate Yor
LHNEE@( i t hi um hexanet hyl dbsyl azi de) to give conpound
h which is subsequently reacted with hydrazine to
give the final conmpound. 15 Conpounds of formula Il in
Intwiﬂcmktc fai i8 geaétedi sith N detiacthyorgumid® dimetdylacrmly (MEFDBAICtedive
ol Bl O G R e ORI G 1 s r
(e.g. tmo hydrogens). Al ternatively, conpounds of
formula Il in which Qis H2 may be prepared according
to _schenme 3 in which conmpound a is reduced for exanple
UMWHR BHB. THF conplex prior 20 to introducing R6 by
coupling with a hal o-substituted R6 group. Wen
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Ive pyrazol e formation roce ure can
th)fmhcmdvt@d CBOUPAIIS1H.2 A TRy R PO 21T DEHORS DT
in IPIS;’[T 4 é—@g O@@a&?’ ]&&%late@C lﬁ'ﬁlin'ﬂthé1 dbhdr anRzmgn%nfBz O‘R@?XB‘ESSRH and/or

dm‘i)hgca fiory of If‘ﬁf)lérlﬁlgéﬁs atgegla \éelyr é:gre?og&(yv V\ﬁl}l ﬁa 1nvent10n ale use 1f_|f0r ‘
aribtiNg edliget ihyG1 pirasaotititbecctlicyvixt Hyidrasretisibally,DhdcoDiiynds @n §p vesd

fmts hg:e ?catm?nt ofv@angels 1285 fog ?t@tp tvﬁﬁk \(%htegnth ¥1g1|{azﬂ§1%n %mgﬁ)ﬁogtllo\ﬁe and/or
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hlﬁﬁ&ﬁ]@lnaﬁ@daly\dxtdarctnbﬁa aiyhephamtx sidpvala) fomgyearcinoma, salivary gland

w%\’lﬁggx [ ? %ls%apcrl]nman?i (/efinocagcmln oun%ﬁllcng nth?{? le@tBoma, papillary

er na Yy, CO e I nventl on ar e
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hepatocellular carcinoma, gall bladder carcinoma, bronchial carcinoma, small cell lung
carcinoma, non-small cell lung carcinoma, multiple myeloma, basalioma, teratoma,
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I ntestine carcinoma such as rectum carci noma, colon
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HPLC: high performance liquid chromatography;

NBS: N-bromosuccinamide;

NMO: N-methylmorpholine N-oxide;

SEM-CI: 2-(trimethylsilyl)ethoxymethyl chloride;

TASF: tris(dimethylamino)sulfonium difluorotrimethylsilicate;

TBAF: tetrabutylammonium fluoride;
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Compound b (9.38 g) was dissolved in 100 ml of DMF and added dropwise to a stirred
suspension of sodium hydride (2 g) in 25 ml of DMF. When hydrogen evolution ceased, 4 m! of
cthyl iodide was added and the reaction mixture stirred until reaction was complete by tlc. The
reaction was partitioned between ethyl acetate and water. The organic extract was concentrated

and the crude compound ¢ was recrystallized from ether/hexane (yield: 8.52 g).
Compound ¢ (8.25 g) was reduced under 1 atmosphere of hydrogen in a suspension of 1 g of 10%

PA/C catalyst in 100 ml of methanol with stirring for 18 hours. The catalyst was removed by

filtration and evaporation of the solvent gave 5.8 g of compound d.
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15 The reaction m xture was poured into ice water and
conpound b was collected by filtration and dried
Compound b (9.38 g) was di ssol vedTius2008031682
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hours. The catal yst was renoved by filtration and
evaporatlon of the solvent gave 5 8 g of conmpound d.
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SO over mn
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regdiibn hachgplidoiad.i e deaeiton OGxther wd faciiosedbetwebn ehtet anehdxhre to

105189(20&11'1&9&51 g}%lo%gdalngﬁef 'ﬁQ-anJB% glﬁgz%dsoa@idme&(%ﬂﬁ%Omaueous citric

I one
“Cuh?ﬂéaﬂ@q @éd‘@y@Ntléﬁ%bla‘loniéwéaceWﬁeW%ﬁh@ﬁe‘@UsWﬁfﬁaéfélemﬁsed over sodium

stk ehi f doB&nitddNo 3090 RAULR YIS ddiotahbdCoil va&d ifl thd Eﬁtpirh%n of compound
product extracted into ethyl acetate, ed with

Ewater, brine, dried over sodium 15 sulfate and
concentrated to give 23.37 g off as an orange oil used

Ccinﬁpotupc? d FH? Q?&/%t Ju%gna%g in %ITBPWatergmd 2.33 ml of conc. HCI added. The
resulting solution was cooled to 5°C and a solution of sodium nitrite (1.55 g) in 20 ml of water
added dropwise over 10 minutes with stirring. This diazonium (e) solution was added slowly to a
cold (0°C) dispersion of compound { (2.89 g) and sodium acetate (6.9 g) in 200 ml of water and
50 ml of methanol. The initial redish oil crystallized after stirring for 2 hours at 0°C to give g as a

yellow solid which was collected by filtration. Yield: 4.68 g.

To a solution of g (4.68 g) in 300 ml of conc. acetic acid was added 20 ml of conc. HCI and the
reaction mixture heated to 70°C for 20 minutes. The reaction was cooled and 80% of the solvent
removed by rotary evaporation under vacuum. The mixture was partitioned between 9:1 ethyl
acetate: hexane and water. The organic phase was washed with water, saturated sodium
bicarbonate, and brine then dried over sodium sulfate, filtered and concentrated to give 3.9 g of

crude product which was recrystallized from ethyl acetate to give 2.25 g of h.

Compound h (2.9 g) was dissolved in 300 ml of dry THF and stirred mechnically. Lithium bis-

trimethylsilylamide (75 ml of 1M sol in THF) was added in one shot and the mixture stirred for
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Compound d (3.5 g) was suspended in 75 m of water and
2.33 mM of conc. HO added. The resulting solution
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woO 2807¢ez@e hyl - 5-nitro- 1 H benzo[ d] i m dazol - 2( 3HP€DUS2006/831682
suspended in | OOrL Et OH and 100uL cone. HCl and 2
scoops of 10% Pd/ C was added and an H bal |l oon was
attached and stirred overnight. The sol ution was then
filtered through celj and concentrated in vacuo to
109 eBin AdoH 79 2
—S—amno-1 ,?E< t benzo[ d] i m dazol - 2(3H) - one
(1%96C%y|e|d)w » VN B 1) NaN02 N\ 0 0 HzZO, conc.
HCO N~ + O-NV H2N'2) NaOAc H HZO, McOHI 25 52 WO

7%QQ)¥/ SQ%%%O%ES B %ﬁl&lﬁ%ﬂ%&c@@lﬁ&%ol 2@3—9{001'@(7 llrﬂnWQeT!s RissoBRd Gn

SOQL%‘? AR g 9%‘%°H%%I°°?lﬁt88r?z36ﬁ 38 PENZE> B O HR)L Brigml HO
wak dddddlaiVhim@so dinsiesl Vet df (2)-28Bnitoxyiaéh dend)c (ol Qprinoco@ 3mM)

a %g OQRIOJJE%@E%]M?W% (ﬁisglvedrng g &&%D%SO(%QWd co ed?“[o
The ZpzoPizqdhryldianyaretdsy tethe pisipbntinenstainpisand Bt 813 mous§ falnlﬂwed

byztdcﬁg(gl o@fSS(N%QQ\(M 22 m\ﬂm !ﬁ‘ﬁ’u(-‘tloﬁj Wﬁl@lolv’e(secgen' dRtrRdlswi MA@%shed

H20 and cool ed gl azoti zed_sol ut on
w%@%w@& bgs- (e thﬁ%ﬁl ﬁ&%&ntﬁfe 7R, AR FHBEASPE 4o
100 A d 0 IHeonved Thb purddd ihidraatneofas 3 Ivied inl SOMLHEI 0% oortchigCl in
‘ Ac%?-{ #}d :J__;?%&\Mq 88 t%h\ﬁ,g?ct s\h 1e8hé?§$elge%%tv§ege %é%ﬂ% %gﬁo aWJs]l%q 0 to
1080 MICEAAE aﬂé@danehw\ga/@@@%@fdheftﬂ@@ﬁ@dl‘%}’lﬁlé) 0 to 100%

Et OAc i n Hexanes. The purified hydrazone was di ssol ved
in 50m of 10%conc. HC1 in 10 AcOH and heated to 80 C

an . SollvEpE s were rem)ved in o and

fl : O%AFgQEFOAcmHe 89

0 | (cle d).o g o2 THE
> ~ i N - -

gt}(“jH H;OH 0C®~ | Eoﬁ{zo\ N/ HO0N2) ZHA N / L --NH

0.28g of the tetracycle (0.99mM) was dissolved in THF and cooled to 0 C and 3.96 mL of 1 M
LHMDS (3.96mM) was added and let stir 1 hour. 0.4g of AC;0 (3.96mM) was added and let
stir 4 hours at RT. 2 mL of NoHy in 5SmL H,O and 10mL EtOH was added and let stir fqr 2 days.
Solvent was then removed in vacuo followed by HPLC purification to give 17.7mg of final
compound 19 (5% yield).

Example 4 synthesis of compound 16
\O
o)
H
N
N NaH 0
0 4. O\ _ - -0
*O\N BI‘/\[( DME ~NT
* N
i 0] o
0

20 mL of DMF to was added 0.87g of 95% NaH (34.47mM) in a 250mL round bottom flask
under Na. 6.46g of the oxindole (31.34mM) in 30mL DMF was then added. The solution was
stirred 20 minutes and to it was added 5.27g methylbromoacetate (34.47mM) and let stir over

night. After concentration in vacuo was added 200 mL 1 M HCI and then extracted with EtOAc,
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0.28g of the tetracycle (0.99mV) was dissolved in THE
and cooled to 0 Cand 3.96 nL of | M 15 LHMDS

wO020@8nMp2was added and let stir 1 hour. 0.4g 8CTAS2D6/031682
(3.96mMV) was added and let stir 4 hours at RT. 2 nL
of N2H4 in 5nmL H20 and | OnL Et OH was added and | et
stir for 2 days. Solvent was then rermved in vacuo

W"mpcd WIM\% dmﬁén@?@%}z?l\?glépé;clog%%tm%g én VBIC\% a&g ﬂ§/s ?% N8 5 % flth %%Ac in
H&Q{@ 8)%“9%5"@4 2%(9’ rﬁfg%l M%éﬂté dﬁ %lngmgﬁll-yl aFQggQ '\éﬁld)

(34 47M in a 250nL round bottom fl ask under N2.

6, 46g of ®he oxindole (31.34nmM) in 30 DMF was t hen
added. o solution was 25 stirred m nutes and to
it was ad ed 5.279 Orr%/ yl brompacetate (34.47mV) and

| et #Mter conce ation in vacuo was
-&Qdd O1 MOHClonednd t hen ext w0 h Et OAc,

5\3\1 022102 PCT/ US2006/ 03,k6¢
5ne drl ed over MgSOH4, concentrated 1 n vacuo and
flashed 0O to 50%with EtOAc in Hexanes to yield 8.14
2.3p of nrhy hgd(3,3-dimethyl-5-nitro-2-oxoindolin-1-yl)acetate (8.3mM) was suspended in
2-(3,3-dinmethyl -5-nitro-2-oxoindolin-1-yl)acetate (93%
10Ping| APH) @ WL agne. BICOandNPRRXImMEQhy 107 ,mg of 10% Pg/C gidgt, @ balloon
conc HOO N+ HZN O 2.3g of neth
wag a(tzg:hgi Hp Hﬂétl cﬁxg,tfon 5t“f’ﬁdt°f"?5 nighty yIhp ﬁc&la]op Waq_thg}] ﬁlig@étthé@@h celite and

sus nded |j nmL cone.
°°V(1fé|““ *g%“ appe E%?i ’t‘ié“lni}“‘”i1 ‘601}?¢“t%?1ngfﬁ%/g9g4/y€9%dd a H2
bal l oon was attached and the reaction s |rred over
ni ght. “Fhe solution was then filtered t rough celite
and centrated L vacuo to gi vert he pnoi ndol one
Hnmne Me(Q%oweHD mmH D 1) {NaNO2

N
> O
2) NaQAc N ,N\
H,0, MeOH H

10% HCl in AcOH

— -

80 C

2.0g of the aminoindolone intermediate (8.05mM) was dissolved in 50mL H,O and 1.15mL conc.
HCl and cooled to 0 C. 0.67g of NaNO, (9.67mM) in 5 mL H,O was then added and the reaction
stirred for 45 minutes. 1.24g of the 2-(hydroxymethylene)cycloheptanone (8.86mM) and 2.97g
NaOAc (36.25mM) was dissolved in 100 mL MeOH and 250 ml, H,O and cooled to 0 C as well.
The diazotized indolone was added to the 2-(hydroxymethylene)cycloheptanone mixture and
stirred for 2 hours. 350 mL of 1 M HCI was added and the mixture extracted with EtOAc,
washed EtOAc. The EtOAc phase was washed with brine, dried over MgSO,, concentrated in

vacuo and flashed 0 to 50% EtOAc in Hexanes. The resulting hydrazone was dissolved in 100mL
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H H2O, conc. HCl o + ~ o H2N H20, McOH HN HO 10% HCl

in AcCH80 CN ONO H10 2.0g of the am noi ndol one
wonveEreeat e (8. 05m) was di ssol ved in 50l HPOTAIS2006/031682

1.15m cone. HCl and cooled to O C. 0.67g of NaNO2

(9.67mMV) in 5 nL H20 was then added and the reaction

stirred for 45 mnutes. 1.24g of the

ﬁa&c}{m %@X%&gﬁ% lanedrlxec)it §|S8§ F t{l}%p ?19%8)&%1 ur %erﬁ‘tdgezrﬁ ée ved

(raids 60 @q:ébgc 8 fféxzﬁx%s ek 0.76d Ban A AZRd HEFound (28%

ln|n dol one was a
yiekt) ( hydr oxynet hyl ene) cycl ohept anone m xture and 15
stirred for 2 hours. 350 nmL of 1 MHCO was added and
the m xture extracted with Et OAc, washed EtSA The
Et OAc phase was washed,with brine, dried ov MySO4
coagent r at eduismps vacuo }agd fl ashed 0 to 50% GAc in
heA %%FI ti ng@@dr e wasgladi ssol ¢

C
2 hours Sol V&Rt wer e removed in vacuo and
2Q%, Bt f
0. E) gl S quglo] smMEl?&é%?;%% if? Tﬁ# %(g chle%cho @ nd 4'3%(r)nL {1 M LHMDS
(4. ﬁﬁnl\/hl@ds dddedOangd the readiB stirdd 1 IH h&lrsH 0. 45‘[; &t Acﬁ) @.52:00 vaf adﬁehland the
tetracycle (1,18m\M) was dissolved in THE and cooled to
sol@ioCstaryd| fog 3.5 Roupplat BF foljowed bHM)@n(oﬁl SRR AL HeRaee] Salp BIOH and

sliry H%BCQPH\};: t%ﬁéé‘lﬂé%&éé}%gedgn \faﬁuo and hafil {tﬁeoprodu# wrgsrdg Cf)l\feccl) mQ%mg EtOH
dnch QU S 4@t cRFohiRlah el BYs RAEI §diRRts Rfre thedMemdN2dH#4 vhdio BMdwed by
H20O and 5nlL Et OH and ' stirred overnight. Solvents were
HRLEfedion b gihaG8iomgad donfpadnfl 1@€15% bieldprie rroninipgls ! f@f Bsppdpesdvas
in 20 nL EtOH and _10 nL 4N HCl / di oxane and stirred
pufiles DSHIHGUP &Ye cepVdAt's were then removed in vacuo
foll owed by 10 FIPLC purification to give 35.9ng of
conmpound 16 (15%vyield The remai ning half of the
rN@Wﬂ@‘@léct wenghesipefreppaapr y HPLC to gi ve conpound 20.
le 5 synthesis of conpound 2 O O 2.0 M NH4CH in
I\/e HON O ON 1 \ \~ 60Ct080C O N

) HoN
2.0 M NH40H in MeOH

o
ot

60 Cto 80 C N

20.1mg of compound 16 (0.049) was dissolved in 2.0 M NH4OH in MeOH (anh) in a sealed vial
under N, and stirred at 60 C for 1.5 hours then heated to 80 C and and stirred overnight. Solvent
was removed solvent in vacuo and fresh NH4;OH in MeOH was added and stirred five days at 80
C. Solvent was removed in vacuo followed by HPLC puriﬁcation to give 5.3mg of compound 2

(19% yiceld).
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HNNHI e NNNH H 15 20.1 nag of conpound 16
(0.049) was dissolved in 2.0 MNH4OH in MeOH (anh) in
wa e@akzd2vi al under N2 and stirred at 60 C f oPCT/US2006/031682
hours then heated to 80 C and and stirred overni ght.
Sol vent was renoved sol vent in vacuo and fresh NHACOH
in MeOH was added and stirred five days at 80 C
yvent ved in.vacuo foll owed by HPLC
[xmnpeg Pmﬁw£1£%mnvgm£¥3ng of conpound 2 (191%
yield). 21) 55 WD 2007/022102 PCT/ US2006/ 0316
Ex le 6 syntheS|s of cgﬁiound 13 0 NHQaﬁzyuN Me Al
O NH Tol uene 0 N | HN NH 29
op? opyl arni ne (0. 5n“0 was di ssolved in 5
Al (1. 0mWesAwas added and Ie
o+ oyed by addildehon of 40nmg of ¢
B afd'T'et stir 2 days (48hrs). Q'~,- o
was diluted with citric acid and extract &d mntthtOAc
79‘%“{;%@19&Y$fyla!¥g§%51§1ﬁgw%@ syo@\% MBS, Eo%@é’eﬁlq 1'oﬂlL\{\@é§M1Q1 b@M)

grv npound
Wwﬁﬁeﬁ é@. lgt S@f20c%h%ﬁdﬂwwsd1by aﬂélﬂ%\wéég @CRP“?O“P@ 4 (Odj“NP | \ +
5 Na:mn 2 iy (A9hi2). HHQ sdWedNn kel ditu@l WiRID¢itrid adid N&de@tcteNﬁ@‘rlEi@Aca

dr Eg a_e'i &]gmnq—ﬁ?&\% gs 1?1110343(811 &gMo é 4%‘ g ot olf corrﬁp%oglgdalrlgl ég%
yidéi ng simlar procedures as those for preparing
conmpound 32 15 (exanple 2). Starting am ne a (460ny)
was prepared by reducing the corresponding nitro
conpound with Pd catal yst and was then treated with
10 E&egiedm nifniatieot@mahme’di azoni um

toluene

NaNO'z H
Ha N NaOAc H
N
© /
3& : H,0 éﬁ : N%N ;; H,0/ n-N O
MeOH H
d
HCI
HOAc A020 N,H,y “
N\ — 0 NS
LHMDS N o O EtOH H N-NH
THF H
f 31

Compound 31 was plcpatcd using similar procedures as those for preparing compound 32
15 (cxample 2). Starting amine a (460mg) was prepared by reducing the corresponding nitro
compound with Pd catalyst and was then treated with sodium nitrate to give diazonium
compound b which in turn Was coupled to 2-(hydroxymethylene)cycloheptanone ¢ to give
690mg of the hydrazone d. Fischer indole synthesis with hydrazone d in acid gave 510mg of
indole ¢ which was reacted with acetic anhydride and then hydrazine to give 130mg of

20 compound 31.

Example 8 synthesis of compound 48

© <N NaH © <N o HC H HNO,
Etl H,SO
S H oy e oy B
DMF ’
b

a b p4
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conmpound b which in turn was coupled to
2- (hydr oxynet hyl ene) cycl ohept anone ¢ to give 690ng of

woheo7hpzimazone d. Fischer indole synthesis w t RCT/US2006/031682

hydrazone d in acid gave 510ng of indole e which was
reacted wth acetic anhydride and then hydrazine to
give 130ng of 20 conpound 31. Exanple 8 synthesis of
conpo 48 O\ HOHEtI—N\ 6N HA ON H Se o ON

B NO2 yad d 56 2007/ 2 PCT/ 006/ R

HD Et Br Q
NO2 Et N BOfl g R ) \ :
ONI Ac20 / - Q ,NOi HO HOh OH20 HI /MO N
N2 H4 ONE)NHOOEt()—|NN—I§IH H k 48 5 Sodi ufn

Hydri de (60% di rsion in Sg)_mes trituated
_}Mﬁt exqg%Aand apted ﬁgACrennwe h | LHMRS
ded 1) 30080 y WI_UJ__SII® @:a €00
m@ /0 O|ut|0’ NG of N-acetyl pRi ndolfe £ i n

148 ofl’ dted dropwi se ovér ome hour.

When hydrogen evol uti on ceased, 11.4 m of iodoethane

maf adged over 10 m nutes. The reaction m xture was
owe owar mto, roomt eratur d when conpl ete

ed Nﬂib |c§npl o id 1 he progﬁct

okt i et hyl acet 8fFk. 2T Ry lacet at e

' y fate, filtered and

ohcentrated and the product/ purjsfied by autonated

flash ~chromat ography on silica to give 13. Zg
Sodwmpdndride 90% glispersiey] i rofileg82) gak triturated w1th hexane and decanted twice to

remove the oil then suspended in 30ml of dry DMF with stirring and cooled to 0° C. A solution

of 10g of N-acetyloxindole a in 148 ml of dry DMF was added dropwise over one hour. When
hydrogen evolution ceased, 11.4 ml of iodoethane was added over 10 minutes. The reaction
mixture was allowed to warm to room temperature and when complete by tlc was poured into ice
water and the product extracted with ethyl acetate. The ethyl acetate solution was dried over
sodium sulfate, filtered and concentrated and the product purified by automated flash

chromatography on silica to give 13.2g of compound b as a colorless oil.

Compound b (8.43 g) was refluxed in 6N HCI for 2 hrs. at which time a white precipitate had
formed and tlc showed the reaction to be complete. The reaction mixture was cooled and the
precipitate collected by vacuum filtration, washed with water and dried to give 6.39 g of

compound ¢ as a white solid.

Compound ¢ (6.37 g) was suspended in 52 ml of sulfuric acid and cooled to -40° C with
mechanical stirring on a dry ice / acetonitrile bath. A solution of 1.43 ml of fuming nitric acid in
10.5 ml of sulfuric acid was added over 10 minutes. The reaction was allowed to warm to room
temperature, After 6 hrs., the reaction mixture was poured into ice and the precipitated product
collected by vacuum filtration. The product was washed with water 2X and vacuum dried to give

7.58 g of compound d.

Compound d (3.46 g) was combined with 9.64 g of cesium carbonate and 1.78 ml of iodoethane

in 41 ml of DMF and stirred at 80° C for 6 hrs. An additional 1.0 ml of iodoethane was added and

!
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Compound b (8.43 g) was refluxed in 6N HCO for "2 hrs.
at which tine a white precipitate had 15 fornmed and

woheo7ghomed t he reaction to be conplete. The reaTmiSeNe6/031682

m xture was cooled and the precipitate collected by
vacuum filtration, washed with water and dried to give
6.39 g of conpound ¢ as a white solid. Conpound c

6,37 g) was.suspe uric.aci
the &??Btiloéudg%gxe naa(bnt@man F %)QQ"? 8Q1h§tgﬁ%ovemllg%y {"he reactlon Wa c@%gd and
filtdree then qmettionvt ticivteen [otifyh acehites ebdutviaion m%heﬂ \4@1 Mmeofdrled over
magi é%md ?&Ifq[% {El{eleﬁ al?cpéogcehtnated]cg give e Ofs c&%oﬁlw d é% a@@lloqf S\ﬂ@@

ovef m nut es. reaction was al
warmto room tenperature After 6 hrs. the reactlon

Cmﬂbaﬁw L1 Va$ wvROKAREd inNd0ath6Hhan df h}hi@ogm’ @ﬁll@h} ateed0% Pd/C in

mc&é grﬂ}sfg {&htrsnﬁ&f gzﬁys\év)a\{gsg%énove%%%ﬁ%at 1o i Nad th% congenf) Qéﬁc product

recifsbifizagidrom heompourtlyichcet2s to@brPdane OﬁbO(nBom@f yp tmshd
combined with 9.64 g of cesium carbonate and 1. 78 m
of iodoethane in 41 nl of DMF and stirred at

Coppownd £ (3R medlps divspiged in 5§ m of gater arfiod 8 migiRH Sk e %dﬁ%ﬁ‘ his

sol @R wad €odl¥d 1800 ¢/ 02 %R WRET b WSIQAG GtihfBRitritd 183 @RMLT MNof
m xture i Nt ai.ne

n ve
althasy el Pohe Gl ot et B BT R i g
susp@fsiae efcoapbiypl h deta) @ 2and ofvadter 5.8 waemethapd! eid 39¢ mg@f sodium
ﬂcc(fiwte egfte(? 1oamgngsélgrgl§dldktf %Ja? ]pllcfwleh ttoesreﬁlq a@dqﬁie yellow slu}laernatant

tra ound e as ' a
dcc@@ﬂbd dﬂ Bhastrpd M/ﬁfdtrléﬂc{t?é tZ“C@)W“M@tﬁ‘ é‘&U&’éCG dpgantsdy The red 011 was

disSHRSP E‘anﬁotocfcetfd)églﬂ Qeen ni bat1pan) arﬁWm&Q‘&fWE’d@ Gri20 min. The
nmet hano

e e T A e TR A P S

wak @adhy® tvalh kit z2&dhnf biondbdnax cniee, ariel ce'bhydgna?wet wutfee pagl ogiogetrated.

I’unﬁcj'l?on @r f%gl%cgnoo%{%%%%% 08%3 aﬁ%a@ég’ﬁ %% J)ef?org%odqg ound f (372
mcroliters of 37% HClI. This 10 sol ution vvas cooled to

Co%fguﬁr]ch@tﬂné)r@g d(k@dl'lfe@ if 18 Qlﬁl%'d@nTlQlf al&Ddiolémtd]DT Ci tI&thium bis

ung%tp)dmg%g\tda lwzgnﬁngg 1tf15 @%lse}tui\{\@ﬁb“ ag%eg A0 %18 re&ct%on st]-rredsfm 2

uéSt 66r hesdlitesWws patieinbile obs gdapoune lhac@QrZLﬁlrwgfor i2rhrdr hpﬁ regsgtion
le%I]C W’c%b t?cn Aafd edrt(o)gt ﬁgﬁh{)}ﬁ&q ydtﬁﬂge @3% olRJrsr)ginggtlml I of ethanol and
stigbd wadst ghe ewmtm@wwmn@atgﬁelnﬂ@wa@uﬁépﬁ%@Fﬂduct dVé%&wﬁé?j by
Hrf-lfcfm oilb8 1 8ds QinlpowRast riturated twice with water and

twi ce decanted. The red oil was 15 dissolved in 27 ni

of acetic a(:ld and 3 m of 37%HCL and warnmed to 70 C

B %O m n, . coh Oun({ on m xture was cool ed and
Xﬁ@i’lﬁtl ofeY ﬁse? vieeh, e acetate and, water. The

organi ¢ phase vvashed W th sat. Odl um

bi dar honat €-Bbri ne, \drjed ovel magnes,{l unxsul f at B
' N
o H @ at éﬂl » Paiidt i on b9 ask: togrﬁﬁh_)L.on
A £ 73.8 ng conuRgdy , - )- Cepannd ,o (100

) was dlssolved in 16 mM of dry THE‘'and cooled to O
C. Lighiumbis trinetlhylsilylamde (622 microliters
of 1M sol.in THF) was added and the reaction stirred
for 2 his. 66 mcroliters of pyrluvonitrile was added
and the reaction stirred for 2 hrs. This reaction

m xture was then added to a solution of hydrazine (717
mcroliters) in 9.5 nm of ethanol and stirred for 2
hrs. The m xture was concentrated under vacuum and the
product was purified by
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25 HPLC to give 3.1 ng of conpound 48. Exanple 9
synthesis of conmpound 6 HiPr-Br H2 NaNO2 N1 j NaH O
wOole007Rd21G20O N | HCI 10 NO2 NO2 Et OH NH2 H2O bPcT/US2006831682
WO 2007/ 022102 PCT/ US2006/ 031682 NaOAc HO N N HOAc
-.A- ++ ONHO/ OH20/ NONO MOHH df Ac,ONA
N O HOLHWS 0 O HOOEtOHi HNNH THE Hg h 6
ggmound a (1.37 g) was dissolved in 20 m of DWF and

oled with Stll‘l‘lngtOO under nltrog SodH@m
( 39 ny) Qﬂlovve 20 mn 1 nyOAc
o= ofr 2 b+ormp pan The r eaX

e ned i 60 C figy /4 .rs "Hf2h conc

partltloned bet ween ethyIN%@gtate and 10@UC|tr|c aci d.
The %rganlc phase wes washed with brinef dried,
filtered and concentrated. The crude product was

by automated §lash chronat ography_gn silica
8 gAag@b conpoynd b, onpugnd b (1.8 g

owedL 3 th ogen doR) Tn 56— 0b= Anek
(4 10Hmoof%ic @ w@

ati o oYerO19% p&POHadi untion” cHr b'&
for 2ghrs. The catalyst was renopved by filtratiom

cdh?&@idglh(lge s diEyRRDThabI MINIOME el Soley emh Stn@ﬂg/ & 0B.Bugler

d 6 d
e coEptd e A% Sommaund 6. (3.0 o o, sl ot 0
bramdplopstei rTHengactioh bt wanwnfneds GdbQre firtd s éhef 50@enmgled and
paglﬂm;lcg bglvee% etl%&cgtatle Was O@dc‘?tﬁg aé?(y eglg %%aﬁﬂ: Bllfgs%as Wag-}léh With brine,

Uﬁ]S& ution to a _suspensi on of

drigd, (fillg! @)d icancempiedd  dhe waid@rpwdpet ies  ryFifigde Ph aomatgh dlash
ch%ﬂ‘ﬁtz)glgpl@fon%@l% @vacetat@mpbddpstirring at 0 C. After 3

hours, the reaction m xture
Compound b (1.8 g) was reduced with hydrogen (balloon) in 50 ml of methanol and 10 ml of
acetic acid over 10% palladium on carbon for 2 hrs. The catalyst was removed by filtration

through celite. Evaporation of the solvents gave 1.8 g of compound ¢.

Compound ¢ (1.6 g) was dissolved in 60 ml of water and 1.5 ml of 37% HCI and cooled to 0° C
with stirring. A solution of sodium nitrite (500 mg) in 10 ml of water was added over 10 minutes.
This diazonium salt solution d was added to a suspension of e (1.02 g) in 100 ml of water, 10 ml
of methanol and 2.67 g of sodium acetate with stirring at 0° C. After 3 hours, the reaction mixture
was partitioned between ethyl acetate and water. The organic phase was dried and concentrated

to give 2.4 g of crude compound £

Compound f (2.4 g, crude) \was dissolved in 40 ml of acetic acid and 10 ml of 37% HCI added.
The reaction mixture was heated to 100° C for 2 hours, cooled and poured into 300 mi of water.
The mixture was extracted with ethyl acetate and the separated organic phase filtered through a
plug of silica and concentrated. Purification by automated flash chromatography on silica gave

722 mg of compound g.

Compound g (512 mg) was dissolved in 45 ml of THF and cooled to 0° C. 12.64 ml of lithium
bis trimethylsilylamide ( 1M in THF) was added and reaction mixture stirred for 10 minutes.
Acetic anhydride (1.49 ml) was added and the mixture stirred for 40 minutes then poured into a

stirred solution of hydrazine (3.9 ml) in 200 ml of ethanol. The reaction was stirred for 22 hours
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was partitioned between ethyl acetate and water. The
organi ¢ phase was dried and concentrated 20 to give

wa.2do7g2oif2 cr ude conpound -f. Conpound f (2.4 gPCTMUSH®Y/031682

was dissolved in 40 m of acetic acid and 10 nl of 37%
HCl added. The reaction m xture was heated to 1.00 C
for 2 hours, cooled and poured into 300 m of water.

thc-:r h&n%nﬂdgcf %1d%§ut%§édr @e%e%l? iﬁ}/lt Qzetgtte%h v ?e t 6‘Ithg g?%ﬂ évheﬁ? was
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Compound a (1.0 g) was dissolved in 25 ml of dry DMF, cooled to 0°, degassed and blanketed

with nitrogen. Sodium hydride (175 mg) was added and the reaction mixture stirred for 30
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h 50 Conmpound a (1.0 g) was dissolved in 25 m of dry
DMF, cooled to O, degassed and bl anketed wth
ni trogen. Sodi um hydride (175 ng) was added and the
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wat er, brine, dried over sodiumsulfate, filtered and
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Capipbund @ irpfog) s dgdyedd udergpne olmsspherel idedrogmaeth 18Y&d/C in methanol
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5% acetic acid he catal yst was tered off and the
cogpPiiB At WMr ated to give 0.99 g of conpound ¢ as a
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I on of
o Goopit BL ) o A AT A0 e o g g st
pré@Sidtk LA Filt@EREY endCieysitalidell Memldhyb b@eiepint dbenwasgive 0.92 g of
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FBYEAE to give 0.92 g of conpound f. Conpound f (855
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iR 6T ks ST FEAVELAGE IROR GRS AT [y resction

wEoRheeh anghecongesnt matigsl.thal heoled aglethteatr@edvaThe concentrate was
partitioned between ethy! acetate and dilute sodium hydroxide. The organic phase was washed
twice with water, brine, dried and concentrated. The crude product was purified by flash

chromatography on silica to give 462 mg of compound g,

Compound g (460 mg) was dissolved in 50 ml of dry THF and lithium LHMDS (11 ml of 1M sol
in THF) added. The red solution was stirred for 15 minutes then acetic anhydride (1.28 ml) added
and stirring continued for another 15 minutes. This reaction mixture was then added slowly to a
stirred solution of hydrazine hydrate (3.3 ml) in 100 ml of ethanol and stirred for 1 hour. The
reaction solution was concentrated and partitioned between ethyl acetate / hexane and water. The
organic phase was washed with water, brine, dried and concentrated and the crude product

purified by automated flash chromatography on silica to give 113 mg of compound 50.
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xpetPoxy) et hane ¢%. 76 W1 )Owds added and\t he H
reactéon stirred for 3 hoqus The reaction m xtdre
CoV\@SunﬂQlLUI eq) wistdxsdiOHoic 24 mi 6f c&}tDMFamaSeedtanacdogd tqpt @ Sodium
hy&}écp ! 17?01%%)%&/% c-ircg 059&‘{," rgac g‘y %%raéﬁ’ggoh C’J\gﬁ?%}gl%é \é\’l tlIBrOéfiovze(Z'
methdsPetigpxpfthae L@j@ ml)mﬁ @fl\deg\,agd the reaction stirred for 3 hours. The reaction

mixture was poured into 10% citric acid and extracted with ethyl acetate. The organic layer was

washed with water, brine, dried, filtered and concentrated to give 1.52 g of crude b which was

used without purification.

Compound b (1.52 g) was reduced under one atmosphere of hydrogen with 10% Pd/C in 10/1
methanol/acetic acid for 2.5 hours. The catalyst was removed by filtration and the filtrate

concentrated to give 1.72 g of compound ¢ which was used without purification.

Compound ¢ (1.72 g) was dissolved in 50 ml of water and 0.6 ml of 37% HCI and cooled to 0°C,
Sodium nitrite (0.402 g) in 10 ml of water was added and the reaction stirred for 10 minutes, This
diazonium d solution was added to a suspension of compound e (815 mg) and sodium acetate
(1.79 g) in 100 ml of water and 10 ml of methanol at 0°C. The reaction was stirred for 3 hours
then poured into water and the dark oily product extracted into ethyl acetate. The organic phase
was washed with water, brine, dried, filtered and concentrated to give crude compound f which
was dissolved in 30 ml of acetic acid. Four ml of 37% HCI was added and the reaction heated to
95°C for 1 hr then cooled and poured into water. The separated oil was extracted with ethyl
acetate and the organic phase washed with water, brine, dried, filtered and concentrated. The

product was purified by automated flash chromatography on silica to give 690 mg of compound g.
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Slr eaction heat ed to 95C for 1 hr then cool ed and
poured into water. The separated oil was extracted
with ethyl acetate and the organic phase washed with
water, brine, dried, filtered and concentrated. The 25
Exprodict wagepuofichmmdndly aut omated flash chromat ography
on silica ,tJaQIO%Tve 690 ng of conpound g. 62 WO
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|anHF) added. The reacti™n was stirréd%or 15 mi Hutes
then 1.7 m of acetitc anhydride $vas added. Thi sd
reaction was stirred for 15 mnutes then poured into a
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Het hanol and sty rEdPat room t enp raturTbHoverm ght.
"9éFyent e eyapbat el _ang otl UBIDH
“bet wed hy—Acetate /< 2 ater.
phase Wwas washed with water, rlﬁ% dried, filteréd
and concentrated. The cr ude_f product was purifi ed by
6-RhihyIRdoBchzb1k a%:hzscgj rwaﬁra{esagze@plm BNf Silalet ﬁﬂ 310 ngic¥ 8792 81 then
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precipitate was stirred for 1.5 hours then partitioned between ethyl acetate and water. The organic

phase was washed with water, brine, dried, filtered and concentrated to give 4.47 g of compound

d which was used without purification,

Compound d (4.47 g) was dissolved in 40 ml of acetic acid and 4 ml of 37% HCI and heated to
90°C for 2.5 hrs. The reaction was cooled and partitioned between ethyl acetate and water, The
organic phase was washed with brine, dried, filtered and concentrated. Purification by automated

flash chromatography on silica gave 480 mg of compound e.

Compound ¢ (480 mg) was dissolved in THF and 15 ml of 1M lithium-bis-trimethylsilylamide in
THF added. After stirring for 5 minutes, acetic anhydride (1.77 ml) was added and the reaction
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Adter stirring floMME m nutes acetic]@@pydri e (1
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acctate and brine. The organic phase was filtered through a small amount of silica and

concentrated to give 1.84 g of crude d. This crude d was dissolved in 32 ml of acetic acid and 8
ml of 37% HCI and heated to 95°C for 20 minutes. The reaction was cooled and pertitioned
between ethyl acetate and brine. The brine phase was again extracted with ethyl acetate and the
combined organic phased evaporated. Purification by automated flash chromatography on silica

gave 1,01 g of compound g.

Compound g (700 mg) was dissolved in 20 ml of THF and lithium bis-trimethylsilylamide (23.4
ml of 1M sol in THF) added. After 10 minutes, 2.76 ml of acetic anhydride was added. The thick
reaction mixture stirred for 40 minutes then poured into a solution of hydrazine hydrate (8 ml) in
100 ml of ethanol. The reaction mixture was stirred for 2 days then concentrated and partitioned
between cthyl acetate and water. The organic phase was washed with brine, dried, filtered and
concentrated. The crude product was purified by crystallization from methanol to give 115 mg of

compound 12
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(5.54 g) in 100 nl of water. The resultant yellow
son was .stirred for 2 hours then partitioned
Exbm'?lggen &t ]eslls Oféom Omdg?tge and brine. The gr gani c phase
was filtereddhrough a smal | anmount of sylica and
nponcentrated fo give .84 g of crude d. | s~grude d
vva ssol V&d Th 3g= acet i HathEj d c&ﬁ(dml ofz Pd/C
HOT b oand heat ed t 0095€”tQo, 20 m nut esO N@&Ct i on
was a:ool ed and partitiobhed between ethyl acetate and
bg/ The brine phase vva again extracted with ethyl
tate and t hegnogonbi ned organi ¢ phased apor atieAc,
:g i t|on hmagbomated chromat
gave1;01 g Q):f’<
ng) was 8‘ gsolved in 20 m° of THE:"énd I|t'Hum
bis-drinmethylsilylanmide (23.42 nm of 1 Msol in THF)

added. Af 10 minutes, 2.76 m of acetic anhydri de
vva add The t hi ck (eactl 1 Xture stlr(edfor
E@\ 2%, pewicd i nt i QM TFIlﬁ;/dra'
8 m 2971, 0Q_ni | ethanol O=Khel rdarionl,
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RE cr&eNeENiY Bisedosofhe crude product was purified by
crystallization from nethanol to give 115 ng of

conmpound 12. 30 64 WO 2007/022102 PCT/ US2006/ 031682 :
Jmamalbe(l;tﬁ ¢Syt AeSH) Svad lis@0RP GUDIAF 2Bntt) andi2Blidd dropwGk +Ch cold

suﬁﬁ%‘lof of g)adbunﬁwydt,\%ﬁ@() f%l)al&&) %Ed/ CWI@ %%de‘i—@% Q%d'\ﬁ}lyl
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wg)shed with bnne and dried over Na,SO,. The solvent was removed in vacuo, and the residue
subjected to flash chromatography (silica gel, 0 — 50% EtOAc in hexanes, gradient elution) to
afford ¢ (661 mg, 44%).

Nitro compound ¢ (661 mg, 3.18 mmol) was reduced under 1 atmosphere of hydrogen in a
suspension of 10% Pd/C catalyst (1 g) in methanol (7 ml) with stirring for 18 hours. The catalyst
was removed by filtration and evaporation of the solvent gave amine d (530 mg) which was used
directly in the next reaction. To a cold (0 °C) solution of d and hydrochloric acid (0.4 ml) in HO
(10 ml) was added an aqueous solution of sodium nitrite (0.25 g, 3.6 mmol, 0.6 M), dropwise over
5 minutes. The resulting mixture of the diazonium salt ¢, was slowly added to a separate reaction
flask containing 2-(hydroxymethylene)cycloheptanone f (3.3 mmol) in H,O (48 ml), MeOH (10
ml) and basified with NaOAc (1.82 g, 13.4 mmol) at 0 °C. The product was then filtered and
washed with H,0 to give hydrazone g (530 mg, 59%) as a white solid.

A solution of hydrazone g (0.53 g, 1.7 mmol) in acetic acid (100 ml) and hydrochloric acid (10

ml) was heated to 80 °C for 1.5 hours. Upon cooling to room temperature, the reaction mixture
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simlar to corrpound h in exanple 2 to give 50 rrg of
conmpound 28. nple 16 s ntheS| of co

3y FyeT B ORI 7 9 7 o 1

hors™ Upon cooling to room temperature, the reaction mixture was diluted with H,O and

extracted with BtOAc (2 x). The organic layer was washed with brine and dried over Na,SO.
The solvent was removed in vacuo and the residue was subjected to flash chromatography (silica

gel, 0 — 50% EtOAc in hexanes, gradient elution) to afford 1.7 g of indole-ketone e.

Compound ¢ (1.7 g) was treated in a manner similar to compound h in example 2 to give 0.6 g of

compound 36.
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NHZ NNOH\ 1-:2 NN abcdH HCO/HOAc Ol \ ALHM
cCDS, THF;, | ONNNH HONHI H 10 e 36 Conpound
waG@@ooraz21pe epar ed accordi ng to procedures anal 0BOTAISE@®6/031682

those in exanple 15. To a cold (0 C solution of a

(59) and hydrochloric acid in H20O was added an aqueous

solution of sodiumnitrite dropw se over 5 m nutes.
uIt|n %f t he di azoniumsalt b, was

The res
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and hydrochl ori c aC|bd was heageQﬁto 80 C for 1.5
houts. Upon cooling to roomtenperature, the reactl on
m xture s dil d\ Wi th d extracted h Et OAc
HEEHR)e @ ayaﬁgﬁ%gr Tashed 9 « ‘
—dried over &" Y, The—sot-vent wa \Wvacuo
and the Pesi duevaas subj edtéd to flagh thr gmat draphy
(SI I ica gel, eO --> 50% Et OAC i n hexanes, gr aﬁ$i ent
:fil) to af % i.ndol e- ket g .
BjL? dvaéplf‘ial uﬁ”g ngg F@rgfeg]deﬁﬁl%exﬁ%%ﬁ si m I ar to
conpound h in exanple 2 to give 0.6 g of conpound 36.

To '1 co 02993(!1 ?1%1% g‘ioaz(S &ﬁg{dgggrg&%lg:é&@ &%@%@%e@ anla?qHzous solutlon

oflsewemialtz};qu’ee o0r O NpRes O The repnl ecpixpre o thacdizzpidie Sdt % s
sl l@a@@d tol ll"Fepa@feNEactlcQ ﬂNsll"cch@lﬂ\lng @J‘thrbky%thbiene@cyaawptanone ¢cin

nd 3 S r usj ous
e Bt 2 e B EPR G S O e aRR B R LS5 Ao
\vﬂfﬂﬁind‘ty@tveﬁiﬂlﬂbmed.mt'd in H20O was added an aqueous
solution of sodiumnitrite dropw se over 5 m nut es.
The resulting m xture of the diazoniumsalt b,

was
A séloinnyf BidraencrddS & gkie pestiatcid 118 Ardrochierie prdwashetitddp AP ngfor 1.5

‘hOZHS( hM&ﬁaOe@megt RylogRadftahed) eRt ARYBE nfixthrd wab‘lllmlted\/ki/@ﬂ I—(_d)Oand

fi ed uct

ot 11 R Shd erRa 0t R0 pEgdrd SRFNeso,

Thysdraz eneremoBedgn afcudand the residue was subjected to ﬂash chromatography (silica
gel, 0 — 50% EtOAc in hexanes, gradient elution) to afford 2.9 g of indole-ketone e.

Compound ¢ (2.9 g) was treated in a manner similar to compound h in example 2 to give 1.1 g of

compound 35.

Example 18 synthesis of compound 1

( Lawesson's
N N\ ~ Reagent

O

N
N N-NH
H
32 1
Compound 32 (65 mg, 0.19 mmol) was dissolved in toluene (1 ml) and Lawesson’s reagent (0.1
mmol) was added to the solution and heated to 110 °C for 1 hour. The solvent was removed in

vacuo and the residue was subjected to flash chromatography (silica gel, 0 — 5% MeOH in DCM,

gradient elution) to afford 45 mg of compound 1.
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A solution of hydrazone d (5.8 g) in acetic acid and
hydrochl oric acid was heated to 80 C for 1.5 hours.
wapat/eDioki Nng to room tenperature, the reacti ORCWUS2WI6/031682
was diluted with H2O and extracted with EtOAc (2 X).
The organic | ayer was washed with brine and dried over
Na2SO4. 15 The solvent was renoved in vacuo and the
resi due was subjected to flash chronmat ography (silica
gel, 0 --b 50% Et CAc i n hexanes, gradient elution) to
afford 2.9 g of indol e-ketone e. Conmpound e (2.9 Q)

C@plctiD eatiRds bkl ﬁa;rm%palx%lﬂﬂaxlb@e[ylafté%m%%ﬁﬂéé”d hin

exanple 2 to give 1.1 conpound 35. 20 Exanple 18
synt hesis of cofpound fs E sson' s eagent S N _ZZ
0/NNNHN(:@ (65 nmy, 0.19
mol ) was di ssolfved i n tol uene (JEtcm: nd Lawesson's

reagent (0.1 28 ni m)l) was added to tRe solution and

Tﬁbg%ae%h&]an g %e i es%ar ﬁlgdl §°E°§lﬁ%r g%ef’gavg? %g - }A’gg’ﬁr”?g‘g‘g’/d%gusleglef’
werh pihiisnenyslapided ¢ solhtioo af gpedn, tuﬂho{ld@etﬁé}ﬁt@v{é%ﬂ 8. 0OoMb]) in diethyl
ellGhh lﬁ tinc®d 8l
éoggb 022102 tpultce’r? 4 o‘g%td%ag%%ﬁatg%ago‘fﬂr TR 1}#@9 g6
MROHY ISR St seigs evae: cHroB SRyt etioa Of Fﬂdélon?edllea@aet@ nBFtBr‘e was
allOktPtoStir N2 GH200A6al hdot @2-@0 & afl ﬁeJQla@ne@Q!) ool ehﬂ)él%e The
B T T ENAE SE .
N?s%ﬂhmtuﬂ orcafratbdi gmeub td gweumyh Scexotbtehape-atoerb(:Gylade a3k whiddsold.
mml) in diethyl ether (4.6 m) and a solution of
di azodi carboxyl ate (5.8 mM, 55.9 mmol) in
E’Yﬂ’i“@‘f ﬂ%yn@ﬁ%cr qithyd S-opgapepangy drdicrrxpingyddistea syr i nge
punp. Upon conptgtki on of additions, tb@ gieaction
m xture was all ovved tg. k4 r for an fidi ti onal hour at
-30 C and t herwar med Mzmgccomm t enpgrature. The 10
reaction m xt was washed with 3 ot assi um
carbonate and the organic phasefWes oFied over Na2SO4

and concentrated in vacuo to give ethyl
Tom g Hitiepare-"4) eal-probejhowtpierddn-gomwh(3tdemb @b.5 dnmol)Ex anigldeus

cl120 \@hérh‘hﬂﬁt%he%u%adébﬁﬁ ml'tltlm'f’oio%gﬁztﬁﬂa@ﬂ@e Jthedl'atg 8%&%3&%’ ln%s in

dlethy‘i cther 5“8 m) an azslc:_)}u CO2Et N BF3.

tion of ethyl dlazodlcarboxylate (3 6 ml, 34.5 mmol) in diethy!
ether (2.8 ml) over 1.5 hours via a syringe pump. Upon completion of additions, the reaction
mixture was allowed to stir for an additional hour at -30 °C and then warmed to room
temperature.  The reaction mixture was washed with 30% potassium carbonate and the organic
phase was dried over Na;SOq4 and concentrated in vacuo to give diethyl 5-oxoazepane-1,4-

dicarboxylate as a crude yellow oil.
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0 Et02C O 15 To a cold solution (-30 C) of
1- car bet hoxypi peridin-4-one (3.0 m, 26.5 nmol) in

wanhydeoiws et her, were sinmultaneously added aPe®©iUS2i06/M31682

of boron trifluoride etherate (3.4 m, 26,5 nmol) in

di ethyl ether (2.8 m) and a solution of ethyl

di azodi carboxylate (3.6 m, 34,5 mmol) in diethyl

ether (2.8 m) over 1.5 hours via a syringe punp. Upon

conpl etion of additions, the reaction mxture was
Exapleded sywhestsiof coppurdid4addi ti onal hour at -30 C and

then warnmed t\0 peom 20 tenperature. The reaction

as wished V\/lth(SO% otassi um

68 2007/ 022102 PCT/ US20(06/ 031682 Exanple 21 &4
Co%}ﬁ{ﬁ g%lp]% e%ﬁnp%%gi?@ Wl\g \&g4dIQ01Vé(NT’1 ZO(N%I% DMF \de H?aséed and@la@'&ted

wilgitipeTin PMF fimthmsz%ﬁysﬁemb ey dei%afzj) thwﬁa? §%’N‘é 8.100 fy with

stitiRP foils 1firs @M@hwh d}ﬁ@&&ﬁﬁﬂﬂ:a&ﬁl dohdi@sketiogioh. ST fefiction mixture was
ntr

t
CO?‘H%’E%@“H@Q?%HH‘#&)V% %n a‘fle rtaas}%llt&% %Iellmw sol\l\éa $ w{éléj gﬁﬂeoafﬂqo%l%? of
cthatuil el dollepeedtly diliratida. ¢ Etved thoo disjobee ch & ela@w 9?120011’He>f methylene

chloﬁc%cgnld %'Ilﬁ]e rngt n¥@hd aﬁ@egl c@&i; AR £ PRESAL oaki8H oMU BF ethanol

esu yell ow solid b was slurried |(€\H
cmlt@mngnl%oml ofeltyHiarBg hﬁ%@:ﬂe cofter d@thaers:Hie 1epqtiop Jip Gapeenfrpteqyarer
vw@ulﬂl%rbngj |p§1§@dn\i&@etw&na) metli}tl UEeRatd hexd QO arttl waadr. 1Mk lydasin@hase was
| orid

ed dr
\méhcg tVYIlp \%ﬁl %]nlc,l’t C?l 8ﬂ 08?1 sgcfu% Ftrl%t hgﬂeorizaa ?g Cé)récr? tﬁ#eﬁ%@%iég the
pravhuctofysthijichd azd wee fivgreld off iving\f .eg oft8mprynd &4. t he reacti on
was concentrated under vacuum and partitioned between
9:1 ethyl acetate: hexane and water. The organi c phase
was washed with water, brine, dried over sodium
Exswplt at e, syhihedierfeen@nad Poncent r at ed wher eupon the
product crystallized~gnd was filtered off giving 15.6

g of conpound 547 15 anpl e 22 synthesis of? conpound
55\0 ~O HBrr~0~ H2 N N o HPd/C)éﬁ),d Ol N NO2

o NO2 MeOH-Q / ¢ ab-e——— ol
Cs,CO MeOH
O ouF N2 T " Nk,
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HO\/Q \O ]
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HOAc N\
N- Nig N © o)
NaN02 f H)j\o/\

Lox

HCI

A mixture of compound a from example 8 (1.0 g), cesium carbonate (2.78 g), 1-bromo-2-

methoxyethane (890 mg) and DMF (30 ml) was heated with stirring to 90° C. After 20 min, the
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WO 265/02202 A nmi xt ure of conpound a from exanpl eP8TUS26/031682
g), cesiumcarbonate (2.78 g), 1-brono-2 nethoxyethane
(890 ng) and DMF (30 m) was heated with stirring to
90 C. After 20 min, the 69 WO 2007/022102

leaPﬁI{ \Vﬁ%%g{ 9&&&%&811%%@1% b5y 80, %alvseq ethpLAc S etk i water, The

ough ¢
OrZRRG PILREE s Wahes! W‘@rb@aﬁldéedp%’&fs@dM§u‘\f€é% ﬁé@ewn@womw@d under
vﬂ@{fuh)e @Llﬂﬁ&\ﬁlmﬁ@@iu%fm&glsﬁ]@et &l cifrbhiedr 88y and 129 %Qﬁré&fl}ﬁﬁlﬁﬂb as a

/ La vacuum Purification by autonated silica gel
ye ‘H’F%‘ t ogr aphy gave 1.35 g of conpound b as a vyellow
oi . 5 Conmpound b (1.35 g) vvas reduced under a ball oon

Co&%&n%%é? ?fgb vééag he@lac?cﬁ; Illﬁﬂél ac% n oF@ﬁfdn)%%o /ll a gchqg) &I 1)netha?191q100 ml)

ang éi%*@n(S fogd} copBingrg rj 00 Tlnl%@f ,19,@,pg1%p@@ Oncf@malll &t 80 ni n%@ #ldisated

coPRtel B&ESREL AR r%t%anals RSSO BEEB afcBlohdetradado give 1.21 ¢
concentrated to give 1.21 g of conpound c. 10

Or@ﬁ}ﬁ%mﬁj ¢ (1.0g) was d| ssolved in 50 M of water
containing 0.82 nm of 12N HCI and cooled on an ice

Co\%%)toﬁ%rd CQ?B%V&@di?Sg!VQJ i;1 g@m?g d&a?eq L&%lﬂ{ 0@2% ngNSﬁ'él ag%]ccjoﬁd on

anrigsawtidr dpthnieplutice ofsestivet pifrite@. 3é¢1g>a@i & tni @frvaqter Braprpdded dgp wise

ovking ﬂmadﬁl%dlc&h&WnM(uﬁcoW@s st1[1@<p heflhoditdhdl 51 Rifut60héh added slowly to a
suspensi on of

RE RSO A s cgrrors § BaP i doelraim Aot ind Ehgor

soﬁltulnral%d:tﬁ’tg Aaer ArrthgUsr, hdukse the e@ctidnanixtutexwas rpertiviar®d between ethyl

acB.atc an wz% edfh? §1t an'ce rllaget\/\h%lwasht%ﬁ %tﬁt\xlgtep%ﬂnem@ﬁe%r e1T43%um sulfate,

wat er r|e over
ﬂlwmauv!ncwmaue@ underf yecrur tdsiend 2@ B aE ender eprmpebnd e evhich was used

wnYh%Gt%'r"t‘HeFﬁu@ba\ﬁ@nz 26 g of crude conpound e, which was
used w thout further purification. 20 A solution of

conpound e (2,26 g) in 100 mM of acetic acid
A @il dTichg@podft #1{2. Zﬁfg) 12 NOoHE of wesic adié adn@thingd! 060! & 1RNrH@5vas

matﬁ((ijkl) G%SC foTb? m{nu% 'llhe tle 0N Wag) Qoo?eg alﬁl‘ncgnc%gt&?e%%kﬁe@(/a%gum to about

er vacuum
85% original volume then bas1ﬁed to pH 14 with 25% sodium hydroxide. This mixture was

partitioned between ethyl acetate and water. The aqueous phase was extracted again with ethyl
acetate and the combined organic extracts washed with brine, dried over sodium sulfate and
concentrated under vacuum. The crude brown product was purified by automated silica gel

chromatography to give 607 mg of compound £.

Compound f (607 mg) was dissolved in 15 ml of dry THF and stirred while 6.6 ml of 1M
LHMDS in THF was added. After 15 minutes, 2.65 ml of ethyl formate was added and the
rcaction stirred for 55 minutes. The reaction was poured into 100 ml of 10% citric acid and
extracted with ethy! acetate. The organic phase was washed with water, brine, dried over sodium
sulfate, filtered and concentrated under vacuum. Purification of the crude product by automated

silica gel chromatography gave 196 mg of compound g.
Compound g (196 mg) was dissolved in 50 ml of ethanol and 1.2 m! of hydrazine hydrate added.
After stirring for 20 minutes, the reaction was concentrated under vacuum. Purification by

automated silica gel chromatography gave 117 mg of compound 55 as yellow crystals.
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85% original volunme then basified to pH 14 with 25%
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extracted again with ethyl acetate and the conbi ned
organi c extracts washed wth brine, dried over sodium
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exXtract edla t h et hy cet ate anlkgsophase /
washed with waterd, “brine, dri edjo er_ sodi um sulif at e,
filtered and cofcentPated undé? vadium Purifi®ati o
of the crude prodl?ct by automated silica gel d

chrgmat ogr aphy gave 196 Ong of gonpound g. 35 Cowpound
196 ng) was di ssol ved;d/ 50 M \pof et hanol andicl. 2
-M—of Shydr a7 dr aLe__aﬂ%ed oAt ¢ tirring—for—26

n;t@g% es, the b)) was concent Pt ed wRder vac
PowA T cat |\on b automated silica g chr omatiagr
gave 117 n§ hpound 55 as yfél | owoEryst al s. 70

2007/ 022102 PCT/ US2006/ 031682 Exanple 23 synt thI s of
conpound 56 OO~/ N NG6NHC NH 90% HNO3 NH '' NaH 0

SO40 N02 DVF a O 011 11 "1 i
N GZDI O C33

Os HO

A mixture of sodium hydride (2.86 g) and 100 ml of DMF was stirred and cooled on an ice bath.
A solution of N-acetyloxindole a (10.44 g) in 100 ml of DMF was added by addition funnel over
one hour followed by addition of 1-bromo-2-methoxyethane (11.2 ml) over 15 minutes. The
reaction was stirred for 1.5 hr then poured into ice and extracted with ethyl acetate. The organic
phase was washed with water, brine, dried over sodium sulfate, filtered and concentrated under

vacuum. Purification by automated silica gel chromatography gave 3.66 g of compound b.

Compound b (3.66 g) was heated to 60° C in 6N HCI for 25 min then poured into 150 ml of water
and extracted with ethyl acetate. The organic phase was washed with water, brine, dried over
sodium sulfate, filtered and concentrated to give 4.59 g of crude ¢ which was used without further

purification.

A mechanically stirred solution of ¢ (4.49 g crude) in 100 ml of conc. sulfuric acid was cooled on

an ice/brine bath, A mixture of fuming nitric acid (1.16 g) and in 50 ml of conc.sulfuric acid was
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N-acetyl oxindole a (10,44 g) in 100 m of DMF was

added by addition funnel over 10 one hour followed by

addi tion of 1-brono-2-nethoxyethane (11.2 m) over 15
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PUREC e, sul furic acid was 71 WD 2007/ 022102
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”S‘\flgaw‘ﬁ‘g\}éu ﬁlel4p4‘118¥a8?ncon'pound d. 5 A mixture of conpound

d (0.65 g), 1-iodo-2 nethylpropane (1.22 g), potassium
Coi%atlﬂugrf?é & é%vagdl%lvccﬂﬂ @o %pomatepgndqy_% 1 WesCngak e6lutlod was

hour wth stirring, The reaction

corlobiEge #Yld oSG SR Hered 208 in STHETPRIS PRl pgded. At

20 SIIQQEQQHISr @Int@Qs,l&'lﬂg@Tazoylﬁl(!)i/ltﬂdlff}satﬂtd)npﬁfstakidlddm et vigenusly stirred
ace ocitric

mWélga %glﬁ% m&g?ﬁ% aélg sodburm acetateg? Ibg O\I}gg %g%g@latgr g@@ &l of

m&hHnblat &, C.f Aftdretieidg fond hisoheeystatlie eodec wes iterq, offfo gived-8 g of

co npg{p@“nd e which was used w thout further purl

f’catron. - Compound e (0.97 g) was reduced under a

baI | oon of hydrogen in a slurry of 10% pal | adi um on
25 c&)%mm (0% b v@) néaked 3O 1000 C Aér Mlhﬁtﬂ;ﬁh mnldl & HOAfd MOAGT 12N

T RS e R SR SR ab 57 g g
ac@t@lmaﬁtlmﬂmf Tas o@ameldaaw Was msh@dquagrme;,@@d ovydr o sulfate filtered
qng conccn 1atc %hleleg;gﬁt Bet ; ]g %\%at Q%Cin(ﬁ w(a@ﬁlge?edgc)ff W@§ld = 380 mg. An

er and O. HC1.
wcHhipg! %k@l rogt A orPdyRi &/as reestitTestPyGicT B ChaTERieer By a%ﬂiledﬁoﬂ&f fiquors.
30 sodiumnitrate (0.23 g) in 5 mM of water was slowy
added. Afte o : e
Compound i (300mg) was heated to 100° C in a mixture of 10 ml of DMF and 467 microliters of
DMF dimethylacetal overnight. The reaction mixture was concentrated under vacuum then
partitioned between ethy! acetate and water. The organic phase was washed with water, brine,
dried over sodium sulfate, filtered and concentrated. This residue (compound j ) was taken up in
35 100 ml of ethanol, 10 ml of hydrazine hydrate added and the reaction stirred for 3 hours. The
reaction was concentrated under vacuum then partitioned between ethyl acetate and water. The

organic phase was washed with water, brine, dried over sodium sulfate, filtered and concentrated
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silic& gave 158 ny of 56 as a yellow solid. Exanple 24
synthesi's of gund 57 0O H H2, 10% Pd/C N O KO

Cs2CB -O N+ | // ~OLBr DI\/FINOEt(]—I HCl 11008§

1 b0 5¢Q0Qe0 FRH | +

O THF, DMF HoO, EtOH
ocC

Compound a from example 1 (5.45 g) was dissolved in 100 ml of DMF. To this solution was
added 21.54 g Cs,CO; and 11.97 g of ethyl-3-bromoproprionate b and the mixture was heated at
80° C under N, with stirring for 24 hours by which time the reaction was completed by TLC. The
reaction mixture was cooled and diluted with 1 M HCI, extracted with EtOAc, washed with brine,
dried over MgSQy, and concentrated under vacuum to give 3.67g (45% yield) of compound c.
Compound ¢ (3.67 g) was dissolved in 150 m]l EtOH and 200 uL, of concentrated HCI and'bubbled
under N, for 10 minutes at which time 2 scoops of 10% Pd/C was added, an H, balloon attached
and the reaction stirred at room temperature for 12 hours. When completed by LCMS the reaction
mixture was filtered over celite and concentrated under vacuum to give 3.31 g compound d (89%
yield).

Compound d (3.31g) was dissolved in 100 ml H,O and 1.92 ml concentrated HCI and cooled to 0°
C. To this solution was added 0.99 g NaNO, in 10 ml H,O and the mixture was stirred 30
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/ OHO0, Hd HO, MOHCH/ HZN (r) d HOOHOO

10% HCl 1. Ac20, LHVDS N2H4A N AcOHy N O THF, DWVF H20
wanra@H/o210® N O CHN-NNHH 9 57 Conpound a PCDMIS2006/031682

exanple 1 (5.45 g) was dissolved in 100 ml of DWF. To

this solution was 10 added 21.54 g Cs2CO3 and 11.97 ¢

of ethyl -3-bronoproprionate b and the m xture was

m M @t@st %gis @tls ad§eﬁj tc@Z H%dc%%gé\!%d\éﬁfrtonl e%ni-‘ﬂ’l{ ﬁ grgibé’ff ﬁﬁ%‘&)ﬁk}qy 6§ mpﬁzo

ang éa@’d M?@Hn&it Rt Gr ér herepdution @lae ellloafﬁdi tOdW41“{9t‘J®d0 vdomHerpepdtuHChnd stir
v@ﬁ@t hacivaeh wlmteﬁt@ﬂ@mm@ﬁgmm btk o6 W8 ditutell W8E s@VREHCO,,

ex W V\9 :h %t%cc o C S nﬁ%ﬁg cgn_r}i(ljlgg&tv ggﬂ%go%i%(f gy égMa)aniggd under

vacliugs dlowgdund i whSdssnivedsih Gblndadl 1 @OHCLﬂn MDchmn terdrared for 12

hotmlgl’reﬁi %1@%9%51@ q?]%]g%tg}!q%??‘gb%asﬁﬁ ﬁga ggl WVYE L])E?](I'J]AC and

SCOOpS O
Me . sleiprbayer Mzﬁ% fiecopesaeatddamndes wcwre@ gite 2r1cgdﬁ6)%o einideelapmpnd
g. CBhpddd ROt cﬁssonwaem 1mm}@t &4 cmredtes?b@: 1REndn©aGH P 'I‘M LHMDS

m xt ure was Itered over celjte and concentrate
in Jﬁﬁe‘i”“s\f‘ﬂ%ﬁqd}ﬂwﬂyo“’@f”vléz e FALSmpYtAdd! fabuminAt @I & To this
mi2 QrcGenmadsnd.42l g (A3.Bdrg)1 MEBME] TBOlesdoh ik aliB0edntb whkQupdoom

lcmpﬁ?a%%le ?)nr%l S\?\lgﬁ 1?1213 11% eId tlgj@wasa%a@% EQ){%I%HQV@&&&S 1§l é#y{' ?]z‘?ne and

thepicsatign @ras\/gg]gcdg:tvplpqg@td Cg@pletp@,levvgog gasrgoaxmed py LCMS and the reaction

miR&l/ M&%%@dqaée@ 8a7€uurﬁncd"'éﬂ/cﬁ§ g crhy H@ of Wéh Q@gﬁa thuf'?ede HPLC to

compoun 2 an 4.42 g Na in 60
g‘Y—‘IZIé71%“’66]‘:%51‘“%@%%00‘61’%“ $he sol uti on was al | ovved

to warmup to roomtenperature and stir overnight.
When conpl et ed by LCVMS the reaction m xture was
dlluted with.s HC(%S extracted wth EtCAc, dried
Exgier 2%8@4’“’6?{% F?‘F‘i‘?ﬁ o be compound f by LCVB and

dri ed under 5 vacuum Conpound f was dFSsol ved in 50
m of 10% HCI in AcOH and heated to 7 for 12

hours. The reaction was conpleted by L y diluted

with H2@ extraeted with Et OAC and Ndrlemoy@rwc
M n nce at eg Osvacyum fo §i
Sy conpourid ™g. Co nd ¢ w

S ‘ S
rrb THE and cooled to 0 C and’ then 83 72 Mo1M LHI\/DS
in THE was added & owy under N2 and the reaction

stir for 1 hr 15 mn at 0 C. To this 10 mxtuvvas
add .42 g Acz‘ggand 1 mM DMF. The reaction was

aIIovve to war [o room tenperature and stir 4

15 nNTothl d 10 tOH foll ewed b
hy —cand al.lga%gg rg NaII:) N jtj/;«fo
HQN Hgo , HCl Hzo ' MeOH < "N

H
f
10% HCI ; 1. AC2O ) LHMDS 2. N2H4 N
- - N e Vs
AcOH / o THF H,0, EtOH o)
/
N ocC HN—y N
QO H H
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Compound a from example 1 (2.04 g) was dissolved in 50 ml of DMF in a round bottom flask
with a vigreux condensation column attached. To this solution was added 8.06 g Cs,CO; and 4.23
g of benzyl bromide b and the mixture was placed under N; in an oil bath heated to 100° C for 4

hrs 35 min. The reaction was completed by TLC, cooled to room temp, diluted with 1 M HCI and
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the reaction was stirred overnight. Conpleted reaction
was confirmed by LCMS and the reaction mxture
woamu@atiwat ed under vacuumto give 9 g crude, BCTMIS2ME/031682
1.0 g was purified by HPLC to, give 15.7 ng of the
TFA salt of the final conpound 57. 15 Exanple 25
synthesis of conmpound 58 Ho BH, 10%Pd/C +r 3 O~

exkrh &, A EtO}‘Kc lv@ggd @il %uﬁ'éi_%le@ ofr (Mé'é@ an t&n@entrm:,\&ﬁe%‘a%uum to

g‘i%ﬂ%ﬁé}%o‘r’ﬁ Yie‘d)AE%PmEPWD@Ol?PWm Kps (%A?é‘zhﬂfdvn BOMUE QD amd 200 uL
ofFEb@ieht@te@ HECIQGR bR MhdetNHor 20 mPhubs aGomgoima geoby €M% Pd/C
f DIVF i
\v%xtél&g ﬂ?d fntl-( %’11%' n % acl\%@s}'lﬂsl \%E%S%Ln?dgalxﬁé%ura eg(gtop gﬁs Cé’liﬂ?’lf%ﬂ by
LEY!$ .ol iveed. OVqToCCt“hlﬂsd S@P@tlﬂtethlllwalsveadldeob sveowg g Ce2UBd dr(Bv%
yiéd23 g of benzyl bromde b and the m xture was placed
under N2 in an oil bath heated to 100 C for 4 hrs 35

mn. The reaction was conpleted by TLC, cooled to room
Cdngropnd dhivhsutiseelvediid 10 ikl I-Mbhl@i 1anéh] coideri@e®B0I7dnQ 280ldd 3o 0° C. To

PCT/ LIS2006 8 tr c, washed with
O SR GRS b0t B vt e TRace Pl
0°t@ Tigjs wes tB@lQ@Qed(tQ@GS/cgybleb@)ld pRncHAPOIAGACn 20anFa0ndd ¢0 mi
My¥@s. ¢hs §c@tllti\6ﬁ Qad ﬂlogvgcptorq/anﬁtu% %gn ey ralﬁl're %d Was stirred overnight.

oncentrat ed HCl bubbl under m nut es
WA GitPRiTied Pyrd-CHMSg Elao%ecaﬁrtatiof%npa/ vas Wé%edaafa é‘ﬂd sprfirmed fg be
inbalddaery, ﬁbfblﬁ@/h'secdl,cd Iﬁﬂeﬁvd&@ﬁn Sﬁd dlfseldecf 1@"50]12 10U in AcOH and
hﬁ%{" ?t %&n Z(fmu ta?a 11159 b/alt] eo}n \Fgl érat}gﬁfet ve161g8 s glleggfacélon was
co@n@]@@é llgy] @CMS(agcgty@ S(y\{eetl le); removed under vacuum to give compound g which was

flashed by ISCO (EtOAc/Hexanes) and rotovapped to give 1.39 g compound g (43% yield).
Compound g was dissolved in 100 ml THF and cooled to 0° C before adding 19.04 ml 1M
LHMDS in THF under N,. The reaction was stirred for 3.5 hrs at 0° C followed by addition of
1.94 g Ac,0 and let warm up to room temperature and stir another 2 hrs, To this reaction mixture
was then added [5ml each of H,O and EtOH followed by 3 ml hydrazine and was stirred
overnight at room temperature. Completed reaction was confirmed by LCMS and the reaction
was diluted with 0.1 N H,S0;, exiracted with EtOAc, washed with brine, dried over MgSQ,,
rotovapped, and then purified by ISCO (EtOAc/Hexanes) to give 0.75g of the final compound 58
in a 38.5% yield.

Example 26 synthesis of compound 59

Ci
0 + ©i/8 032003 0 Na28204
. f ———— .
Osn¥ DMF O\N+ Acetone, H,O
(ll) 100 C g 70C
a b c
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Compound d was dissolved in 70 Ml H20 and 1.17 ni

wo %@eeihrated HC1. and cooled to 00 C. To t hpicg /dHa¥dekis fos2

was added 0.73 g NaNO2 in 10 in] H20O and the m xture
was stirred for 30 mnutes at 10 O C. This was then
added to 1.48 g conpound e and 3.25 g NaOAc in 20 m
H20 and 20 Ml McOH. The solution was allowed to warm

3 oe{nterrperature and was stirred overni ght
pnpl et ed b¥| LCVS the precipitate forned
filtered of f apd'Q

o&Lwrred to be internediate f
gAcuum and. di ss ed|n50m o
sd t &8 f&rr\%fx‘ﬁours and
O o over RJQhCl The veagt | ME'S
con‘pl eted by LCMS and the sol vent vvas
vaculim t o gi ve €ompound g whi ch was '
( Et OAc/ Hexane and rotovapped to gi ve 1.39 g co
g (43%vyi eI d Conmpound g was di ssolved in 100 i
¢ t9 0 @ befar, addi ng 19. 04 M
.y The reamti on wasystirred
py-@dehi—t+otr of———g*[gg—g AC, -4
: enper afifir e and RS TP ante-Her g2
this reaction mxture 20 was then added 15m
H20 and EFOH fol l owed by 3 m hydrazi ne and wa$
stirred overnight at roomtenperature. Conpleted
Compaed b Gomwasmeienf(d.1 nedwis)isdMs iao ntl e Dll\/ﬁ%lCTd O soMEc was

add%d 9%5%%51 d Iglajo 3. J/'4 g ofl_? C%Qﬁlyg %%Elt)rm%%t Egnmle rma; re wa h%aﬁ%

ndoU itheding sa@s@gwwwmmawe@)on o5 Gplsted b7 B GThe rdmetion

misfed @'as &@WW@QmS&npefaﬂuead@ﬁedSNﬁlyﬂ ﬁll ey, g}éram ﬁcO&@ Washed
wit %gt esi s of caonpound 59 Br S204

jne, &mowg@wpﬁww&@%w@w Y—?ﬁ‘@m FOCEW@R)?)@ (iof?ﬁ’ vg@ of
corfpoial MNQoRPOLAH Q221 HioREITA Uﬁﬁ@ﬂﬁétﬁlﬁbﬁ& 200 riliof G10 anki@edRdhb 70°

[ H2O HCl.  H2
C M\%_{Ill\i)ointﬁom AT &yg?ms%lﬁ% ?52(85 2) was adc‘\l d and the r€action mixture stirted

overnight at 70° C. The reaction was completed by LCMS so the acetone was removed under

vacoum and the mixture diluted with H,0O, extracted with EtOAc, partitioned with saturated
NaHCQ;, washed EtOAc with brine, dried over MgSO, and concentrated under vacuum to give
2.01g compound d (44% yield).

Compound d was dissolved in 70 ml H,O and 1.17 ml concentrated HCI and cooled to 0° C. To
this mixture was added 0.73 g NaNOQ; in 10 m] H,O and the mixture was stirred for 30 minutes at
0° C. This was then added to 1.48 g compound ¢ from example 2 and 3.25 g NaOAc in 20 ml
H,0 and 20 m! MeOH. The solution was allowed to warm up o room temperature and was
stitred overnight.  When completed by LCMS the precipitate formed was filtered off and
confirmed by LCMS to be intermediate f which was dried under vacuum and dissolved in 50 ml
10% HCl in AcOH and heated to 80° C for 2 hours and stirred at room temperature overnight,
The reaction was completed by LCMS and the salvent removed under vacuum to give compound
g which was flashed by ISCO (EtOAc/Hexanes) and rotovapped to give 1.39 g compound g
(43% yield). Compound g (0.94g) was dissolved in 15 ml THF and cooled to 0° C before adding
9.24 ml 1M LHMDS in THF under N,, The reaction was stirred for 2 hrs 20 min at room

temperature followed by the addition of 0.68 g ethylformate and was allowed to stir for four days.
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\ a4 d 1, ethylformate, 10% HC! N LHMVDS 2. N2H4 N

AcCHI Vi \ - OO ONTHE HOL EEOHHNNNHOGH ¢
wo62007@empound a fromexanple 1 (3.13 g) was di Be0IUS2@®6/031682

in 50 M of DMF. To this solution was 5 added 9.89 g

Cs2C03 and 3.74 g of 2-clorobenzyl bromde b and the

m xture was heated at 80 C under N2 with stirring for

TOE'F%%QEQT.\%IP%IXW \9;!3 a&deg% ngll']‘:‘?OIﬁ glﬂlclt 151%0"1’213)\2\@@@1 & I%era%[le and the
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solpigqmpyep B el roei fepnpRiatuR) ztlﬁs 2.9 - HEYere wastnp KRGO suphe Fixture was
dilf e S?M\@t&a EQHC%@ thraBled R %t@Wc evdasl&ﬂ &lith h@lﬁgﬁhe& and MgSO;;, and
concentrate nder, vacuum to |1 e
o B aUA TE GBS VAL BrSBbr SO oo e M 10
folaoed BmEmahbdhaiﬁ@ am stiofd H2Mighn d:dﬂ@&:teé deatteon Flis Qﬁlfl@l@tb}’ LCMS
an%c 90"«?2819 ln%ug‘ \995] C%H@egtyaqu%ﬁwl (féc[uﬁn Qrﬁ%mgéed% Hhge t@g@@f% 8 mg
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01HhhéFAé%fdﬁil’éﬁllﬂAla@“%ﬁﬁ9éﬁé‘ﬁlgﬁwlt@:l\/s so the acetone was
renmoved under vacuum and the mxture diluted with

- Q xt ratltsclasdfvmlt hunJ(QAc partitioned with saturated
& shed EtORE™Wth brine, dried over MyS04 and
concent r at ed er vacuumto give 2.01 g ound d
(44%vyie Conpoatgn d MRS, di ssolxed i 0O nmM H20
and 1.1 ent r &¥BS HA 2Ad cep! To
this m K [ddedHo. 7 8@ ENQINORHAN Wi r 20 and

the mixture was stirr&f for 30 mnutes atgp 0 C. This

SRS Bt SRS el LR & 7 At

adsmé BIB6 @NINVASIVEDS i0 VI uinder Wa T teaction waoimmed &P drsa20 uipat room

Lu%nhemuuc ?o owedsbgttﬁe ?%Qitigly gf (W%g %\czové’lﬁ Qldo%%??c! g{‘r] g& fw d%gvﬁ’o this

tere conft’l r med
1c@yoxuml>081et\@s en pcmeéﬁlnb@ﬂEa@Ié afd Wk} 149 flkesved by &an! Dyrbgine and the

so}{lﬂ&Ws@ﬁq odéu%él@ |aM%9m 'teﬁhpé@tum Co&&%d’l@lchb@wﬁ%&fﬁr&&ﬂby LCMS
heated to 80 C for

angl deerian e TURMERRSF gCHt“eé) *F%éa“}raé%f‘ibﬁﬁ%{? v&égaC&eS% QA Bgshed
wikivRe afidd $\reMadb.y edikentetad el wancer and agifiethby GIPGCvegive 0.18 g
co u | SCO ( Et OAc/ Hexanes
ol‘g'l}%gﬂ?\osf[t]lgoft]% ﬁMgl compoun§6(§ %%ég?%yg%dnpound(g 25 (43% )

yi e(d). Con'pound g (O 94g) was dissolved in 15 mM THE
and cooled to 0 C before adding 9.24 ml IMLHMDS in

der T on was stirred for 2 Irs 20

Examh 69? ynM%SI% fqgméogltﬂ%lrﬂe foll owed by the addition of
0.68 g ethylformate and was aIIovvengo stir for four
days. 76 WD 2007/022102 PCT/ US20068Y08%682 To this
reaction m xture was added 5 m EtCH ang/ 1 m H20
followed by 1 m. hydrazine and the sol'uty on was

stirredHat roBgitenperature 2 hrs 20 xiny There VRSB0

re@ t ”e\®$e———>%03 o O —eome o
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diluted with saturated NaHCO3i extracted with Et OAc,
washed with brine, dried over MgSO4, and concentrated

wonowaew2 This crude internedi ate was then di 860lUs2m6/031682

in 30 mM EtOHand 1 mM H205 followed by 2 n

hydrazi ne and stirred overni ght. Conpl eted reaction
was confirmed by LCM5 and the reaction m xture was
concentrat ed under vacuum and purified by HPLC tg give
176.8 ng Sk _the TFA salt of the final conpoun®89 in
an 18% yiefd anpl e 27 synthesis of conpound %O

a d 1. Ac20L 2, NZHA ON Conpound a from exanpl 6

react| gn Wa i4red foff3 hrs ZOHmﬁO*’atH 4;{mN

terrperat ufe foI | owed by hé' addition of 0.85 g™ Ao20

and allowed to stir for four days. To this redttion

m xture was then added 5m of EtOH and 1 ml H20
C(anJo{uQiVEdoxbyxalnpm ] @yld rga&iaﬂ @is@hdd ith® hbofSIVIBL Te nhiweution was

addc ¢ I : [ g’g %V%lb} al%h 54 o n@tl{z%nyl telu l fﬁhlocrzl%ng alé 1%9 mlxture was

eaé Was® con redacti on
heptod mﬂ@bﬁeldglet & ith etduma foh 1%@@ oy a‘thecu tiNgg F@C@actlemt‘sacemeldted by

Tﬂ@ t lf]heEr%%w mm§@@g coW'e& 1) IQBhQQmpeQFulree qlllgéﬁe\[/ltﬂvg MCI extracted
concentrated under vacuum and purifi HPLC to give

wigh BigAg, wagled pith brieadrieg joyer Mgsphén¢ ?Oﬁ%ﬂntwé%ﬁ%ia HeFUEd i %V%é 6g
(999 .y2¥%) BE &Jn@ounﬂ@ Exapiing c28s digstvee 8i 290 afl aébﬂiffﬁ) @Mhﬂ)OGﬂl of H,0
ang’\)ﬁalﬁ_‘_to%o ) Oat ’&gléC} d)ﬁm?%@ 1)@%@'? %%gﬁ.%)ogé adlded %ndothe Teaction
miQurd wi®sBred @@ reltal 70° €, TNaRBHopwas Ner@igtedbyDCMNo tlie acptone was

rclgér fl E%%b \(/)a6 (1)1}3 el]_{% glze’ml%rgdgﬂe&iwﬁl lfIZO &ebraQd RH0HOR2 %&ﬁgoned with

saturated NaHCO5, washed EtOAc with brine, dried over MgSO, and concentrated under vacuum

to give 2.2 g compound d (43% yield).

Compound d was dissolved in 50 ml H,O and 0.83 ml concentrated HCI and cooled to 0° C. To
this mixture was added 0.52 g NaNO; in 10 ml H,O and the mixture was stirred for 30 minutes at
0° C. This was then added to 1.05 g compound ¢ from example 2 and 2.30 g NaOAc in 20 ml
H,0O and 20 ml MeOH, The solution was allowed to warm up to room temperature and stir
overnight. The reaction was completed by LCMS and the precipitate formed was filtered off and
confirmed to be intermediate f which was dried Llndc;r vacuum and dissolvéd in 50 ml 10% HCl in
AcOH and heated to 80° C for 2 hours. The reaction was completed by LCMS and the solvent
removed under vacuum to give compound g which was flashed by ISCO (EtOAc/Hexanes) and

concentrated in vacuo to give 0.95 g compound g (34% yield).

Compound g (0.95 g) was dissolved in 15 ml THF and cooled to 0° C before adding 10.55 ml IM
LHMDS in THF under N,. The reaction was stirred for 2 hrs 30 min at room temperature
followed by the addition of 0.78 g ethylformate and was allowed to stir overnight, the reaction
was not completed so 1.66 g more ethylformate was added and the reaction mixture was stirred
for two more days at room temperature. Reaction never went to completion by LCMS and was
stopped. The reaction was diluted with sat. NaHCO;, extracted with EtOAc, washed with brine
and concentrated in vacuo. To this crude intermediate was added 5 ml EtOH and 1 ml H,O

followed by 1 ml hydrazine and the reaction mixture was stirred at room temperature overnight.
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0's o' 10% HCI N 1. Ethylformate LHVMDS 2, N2H4 N ACH
ONOOGCG RT RO EtOHHN.NN O THF HH 9 61
wa@anpoand2za from exanple 1 (3.13 g) was di ssol ved/uiszn06031682
m of DWF. To this solution was added 11.87 g Cs2C33

and 4,54 g of p-(nethylsul fonyl)benzyl chloride b and

the m xture was 5 heated at 80 C under N2 with

C&ﬁlileﬂ{d' IQQ:nf)lpfvaslc%nﬁ{n%d WLWSQ&Hd ‘i;lierfgacﬁghem&ﬁ?e%ds QGnc%%ted under
ion mxture was cooled to

“OF O GEA Bt HFEC areaedd A e REMETPoRAEF act ed
with Et QAc, washed with brine, dried over MgSO4, and
concentrated under vacuum to give 5.6 g (99%yield)
of compound c. Conpound ¢ was dissolved in 200 m
5 Bxapekedhe anthedoof catpayhd 20 and heated to 70 C at which
poi nt sodi um hydrosulfite (52.1 g) was added and the
rea(:tlonrﬂ 10 m xture was stirred overnight at 70 C. The
reac was conpleted by LCVS so the t one .
re ader , vaguum and S8 i xt ure_di | (Wt ed [y 496,
' ted-with Ef c, prarPMfl oned wi at yr at®gt- "o
l\%HCCB washed Et @c wi t h®Yt i ne, Cdgiedroxder MySO4 and
concehtrated underavacuum to give}2.2 ¢ conpound d
(43% vyield). 15 Conpound d was dissolved in 50 M H20
and 0.83 m concentrated HO and cooled to 0C. To N\
this mxture was added 0.52 g NaNO2 in 10 -mM H2O and P
the mixfure wasosﬁprred for 30 minutes at 0 C, ThISO

. g conpound e from exan‘pl
. i TH#OOand 2Mafhc MeOH, o
all owgd Tq, $EET URLEOVEGPM t erpe
o =2 over ni ght . Thé teacti on’ was co ed by
T_CIVSadthe preé€i pitate forned vvasfllter of f and

20 confirmed to be internediate f which was drled

under vacuum andodi ssolved in 50 mM 10% HOH in AcOH

and heated to 80/,C for 2 hours, The reaozaoﬁ was
%@/and the sol ve

enmoved/ under

nmpou ' h ey_hy 1 &y HHMDS
et comeeAta at e ig-—aegtolto gi gg DMF
34% yi el d). Gdnpound g (0.

was dissolved in 15 mM THE and cooled to 0 C before
adding 10.5% m 1M LHMDS in THE under!%a The
reaction was stirred for 2 hrs 30 mn at room
tenperature followed by,the addition of 0.78 g o
et hyl formate and was aI med to stir overnight, t
reaction d so 1.66 g nore

ety f or mat e 1dde nd t hieHeLee OR

aégtr:'{l on néVar

stopped. The reaction was diluted wth sat. NaHCCBi
extracted with Et @Ac, washed with brine and ®©
10 CapRGRNt ﬁalh%ﬁaniujlb V &C120z) whe diskdlved @1{ unbanli dirtmnmadl thik olMRS was

d e 0
odaraA e ot et s ael anr ot re s Ty pErspesgsho
C tuedrpélﬁ afatbl rsen@g/’@r A4 ghwers at WhEh\W@De2D0PEADZR ¥82completed by TLC. The
IC'IID Q’E” H%gtquapggoqsé%zto 1M1®E1§grereﬁl@%lh@@ Wit IGIOI[i’(lel Eﬂﬁ%@%th

and the reaction mXxture was concentrated under
U@é& UM toRiFE £ Jrigdl oy MESPE 9 cpiceniraiesh Bndpryecyan fo gye 2.96 g
15 (stheidldynal compsp@®undcdmbound ¢ was dissolved in 100 ml EtOH and 200 uL of

concentrated HCI and bubbled under N, for 5 minutes at which time 2 scoops of 10% Pd/C was
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5 Exanple 29 synthesis of conmpound 62 \O H O Cs2C33
H2, 10% Pd/C EtOH, HC ,N+ | NO+ ~" Br Dk NOIl ON

WO 2p07@02210280C b a 0 C\O O HO O~ N + 1. NaNeeTas2006/031682

NaOAc Ol O / O H20, HO H20, MeOH MN/ H2N e f d
\OCOH 0-~ 10%HCI 1 MLIOH N 1. Ac20 LHVMDS AcOH O
THF, H20 THF, DM 80C ON QONH OCC Hh 9 ~O OH N2H4

adm:d anN—I F[Qléo@' agﬁ&?an%l tlﬁ%gvctltgtsmm&rr“emﬁal gq_!)u? Nlhblrelé‘stfon was

Compound b from exa
Cowa§t°€1 Pss%%M\?efdteleﬁ 01 O°lit anéﬁmwatedrwd?waguugfbtp 8t'F &R gwa@pound
d @gdedid®. 87 g Cs2C3B and 3.03 g of
nmet hyl - 3- bronopropri onate a. The m xture was heated at
80 Cunder Na with stirring for 24 hours at which
Canipoendtdi@.6rep et dissnlvenais 6¢ mhfiGeindd . 3B ynl TerCentriited HCI and cooled to 0°

C. To this mixture was added 0.82 g NaNO; in 10 ml H,0 and the mixture was stirred for 30
minutes. This was added to 1.66 g compound ¢ (compound f from example 2) and 3.66 g NaOAc
in 40 ml H,O and 40 ml MeOH at 0° C. The solution was allowed to warm up to room
temperature and stir overnight, The reaction was completed by LCMS and the precipitate formed
was filtered off. This was confirmed by LCMS to be intermediate f which was dried under
vacuum and dissolved in 50 ml 10% HCI in AcOH and heated to 80° C overnight with stirring.
The reaction was completed by LCMS and the solvent removed under vacuum to give compound
g which was flashed by ISCO (EtOAc/hexanes) and concentrated in vacuo to give 1.51 g
compound gi (41% yield). Compound g (1.5 g) was dissolved 30 ml H,O and 30 ml THF and
1221 ml 1 M LiOH was added and the reaction was allowed to stir overnight. The reaction was
not complete by LCMS so 12.21 ml more 1M LiOH was added and the solution stirred overnight
again. The reaction was now complete by LCMS and the THF was removed under vacuum and
the remaining aqueous solution acidified with concentrated HCl, extracted with EtOAc, washed
with brine, dried over MgSQ, and concentrated under vacuum to give 1.76 g crude compound h

(not further purified)

Compound h (0.80 g) was dissolved in 50 ml THF and cooled to 0° C before adding 9.04 ml IM
LHMDS in THF under N,. The reaction was stirred for 12 hrs at room temperature followed by
the addition of 0.92 g acetic anhydride and was allowed to stir overnight at room temperature. To
this reaction mixture was added 10 ml EtOH and 1 ml H,O followed by 1 ml hydrazine and the
mixture was stirred at room temperature overnight. The reaction was completed by LCMS,
¢oncentrated in vacuo and purified by HPLC to give compound i. Compound i (140 mg) was
dissolved in 50 EtOH and 10 ml 4N HCl/Dioxane and stirred for 4 days. The reaction was
completed by LCMS, concentrated in vacuo and purified by HPLC to give the TFA salt of the

final compound 62 in a 28% yield.
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reaction m xture was cooled to roomtenperature and
diluted with 1 MHCI, extracted with EtOAc, washed
wai20d7/002i0me, dried over MgSO4, and concentr at e#COUE2I06/031682
vacuumto give 2.96 g 15 (67%yield) of conpound c,
Compound e was dissolved in 100 mM EtCOH and 200 uL of
concentrated HCI and bubbl ed under N2 for 5 m nutes at
ti . f:310% Pd/ C was 79 WO 2007/ 022102
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added to 1.66 g conpound e (conpound f from exanple 2)
and 3.66 g NaOAc in 40 m H2O and 40 m MeOH at 0 C
The solution was allowed to warmup to room
tenperature anchsti r0%§791‘ni ght. The reaction was

4N:rmwplb>aﬁeed by and Khe precipitate forned 10 was
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| nivett nedi ﬁ?léNf vhi dried under vacuum and
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overnight with stirrin rea
oy EAB BT SR S5 VB Pl R A S R 1B 01 ggied
0° ccbem@uakdng 19.9Mail ohl MASMDISAs MEH uiglgr N.SC&: (e&tlmwﬁw@lxedfers& hrs
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rolBRd Hﬂ@ nﬁl%@ﬁltabgéqal%ﬁe Hidr Wk §tred bi ITOOIQ\tﬁﬁﬂMa@fﬂé oveldight. The
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R g g o
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MySO4 and concentrated under vacuumto give 1.76 g
crude conpound h 20 (not Further purified) Conpound h
(0.80 g) was dissolved in 50 nl THE and cooled to 0 C
phepene adglinegs &.cOdpovhd @M LHVDS in THE under N2. The
reaction was stirred for 12 hrs at yoomtenperature
followed hy the addition of 0.92 g acetic anhydride
and we | owed to stir overni ght room t enper at ure.
To is ct i olmHfitikt ur e wags de@%@ m_ HEtl0¥e Pajs HEtlQ%IPé/ﬁd 1
"Ry i1 owed By I 0T hyBrgzine”and t he %bgH(\yaS
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ays. The reaction was \ conpl eted %y
LCVS
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gé'E;(FDA s f theaN®Q Fi fale%lappo L
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Exanpl e 30 synthesis of conpound 63 CHOH O 1. le
H20, EEOH HNNNH b a 0-~ 4 N HCI/D oxane N ~ O
wan@H/eiNoN H1 / 63 Conpound a fromthe synt RESIUS2006/031682
exanple 29 (0.96 g) was dissolved in 50 i THE and
cooled to 5 0 C before adding 10.84 ml of 1M LHMDS in
THE under N2. The reaction was stirred for 12 hrs at
roomtenperature followed by the addition of 0.80 ¢
et h Ifor ali| pymembe stir for fjhree da

A&f,., Q_’@“< ;. To H”% rea9!||9n m Xt g
h g

ydr azi ne;"and th% mQturEEHrWas st |HEQét§DHat
t enper at LIZI\e overni ght. TRERTeaction was c mpl et ed’ by
LCVS, concentpated under vacuum and purified by HPLC

clitudi G i RSB e SERRAEE P AR Pl AR e
boviars etk witled vigveer pringdrsatiat coloometacimdet@thisrselutidthwas added 9.22 g
C‘.sré d "InH QQI ﬁ@? ctﬁ}q rmillo%taﬁ&j th@Yn&t%s pl%@ ﬁﬁfélt Nzatileag oll 'Bat}{ %géf‘z‘a to

: pur i f by give the TFA salt of the final
808 @rﬁﬂbk?nlﬂ)u’ﬁsff h‘?L"&'iac’ER‘anﬂ aém%SiC%Wﬁ%@sT@ 8¢ it avaw@lfﬁéo qm t§1pp,
diled @ith @ MNBEL, edlactaQitHRO A3 G4sRd Avith bithePivied by dNMS OFl corzexih@ted
e ey S ™ G ERRARp s e e e R e
digiolved in 200 ml EtOH and 200 uL of concentratec’i HCI and.bubbled unde;r N, for 10 minutes

at which time 2 scoops of 10% Pd/C was added and an H, balloon attached. This was stirred 12

\—NH

hours. The reaction was completed by LCMS, filtered over celite and concentrated under vacuum

to give compound ¢.

Compound ¢ was dissolved in 50 ml H,O and 1.27 ml concentrated HCI and cooled to 0° C. To
this mixture was added 0.79 g NaNO; in 10 ml H,O and the mixture was stirred 2 hrs 25 minutes
at 0° C. This was then added to 1.60 g compound d from example 2 and 3.51 g NaOAc in 100 ml
H.0 and 100 ml MeOH. The solution was allowed to warm up to room temperature and stir
overnight. When complete by LCMS the precipitate formed was filtered off and confirmed to be
intermediate e, which was dried under vacuum and dissolved in 50 ml 10% HCI in AcOH and
heated to 80° C for 2 hours and stirred at room temperature overnight. The reaction was
completed by LCMS and the solvent was removed under vacuum to give compound i which was
flashed by ISCO (EtOAc/hexanes) and concentrated in vacuo to give 1.12 g compound f (38%
yield). Compound f was dissolved in 35 ml THF and cooled to 0° C before adding 18.0 ml 1M
LHMDS in THF under N5, The reaction was stirred for 3 hrs 20 min at 0° C followed by addition
of 1.33 g ethylformate and let warm up to room temperature and stir overnight. To this reaction
mixture was then added 10ml of EtOH and 1 ml H,O followed by 1 ml hydrazine and was stirred
overnight at room temperature. Completed reaction was confirmed by LCMS and the reaction
was diluted with sat. NaHCOs, extracted with EtOAc, washed with brine, dried over MgSO,,
concentrated in vacuo, and purified by HPLC to give 370 mg impure product and 46.8 mg of the

final compound 64.

Example 32 synthesis of compound 65
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81 WO 2007/ 022102 PCT/ US2006/ 031682 10% HCl in 1.
Et hyl formate AcOH N LHVDS 22. NA NI 80 CNN/ HTHE

wol2a7/e2i @ N H NNNH <\ O CGRT f 64 Comrerci aPCy/US2006/031682

avai |l abl e 5-nitro-2-benzi m dazol i none a was di ssol ved
in 70 M of DM in a round bottomflask with a

vi greux condensation colum attached. To this solution
was added 9.22 g Cs2CO3 and 4.41 g of ethyl iodide
and the myxture was placed under N2 in oil bath

heatgdxt-eN5 80 g s, The-rweachtii on was al nost

‘(9\0 b}—‘"‘PLC%aROZ il g'f:eo al, ed0>ﬁ=loerrp Ha, 10% Pd/C
diN‘ut™éd wWith 1 M HCl pMRext ract ed wil W ET®AC, waghfdconc Hal
. . . . | I

wid h brine, dried over MySHi cctbcentra under
vacuumg and fl ashed by | SCO ( Et QAc/ hexdnes) to give

conpound b. Conpound b was dissolved in 200 mM EtCOH
and 200, uL of concentrated HC and bubbl under N2
for 10 }'y’rrut es /u- time 2 scoops of :

addesh.amd an H2 | 00 ache I.S ‘
1>=The r eﬂgm%nm%eﬁge%ﬁb A
HOV e ceg’\ﬁ\t&e and Mto gi vie

y
centCatase HGndeP, Negtiu
conmpoun Conpqund ¢ was dissolved in 50 'm HZO and
1.27 m “concentrated HOJ and cooled to 0 C. To this
m xture was added 0.79 g NaNOQ2 in 10 mMl H2O and the
m xture was-/stirred rs 25 mnutes 15 at/0 C. This
wes Heliren add gi.caypewsed d from exa
i | - i 2®Pand 1AtkH
soPlEion wa oW O Warp up tqy,pQeen T enpetal N—NH
and stir #i;ernigh. Wien oamapt ete by L t he H
precipitate fornmpd was filtered off and conhirnmegsto
LTSRS s AR ARS: e, AU

1 eat e

bofigyp faskhgitt & vighsar spepadien eqluprogitrheénipethia sefpéongiae péfeg B3.65 g

cslbe, me30t iggHE-\Mgﬁlo@'@paﬁ@aﬂﬂa lietreguiYyab 64 @ﬁtgr Nha a8 ei#] ¥&Mheated
e e er vacuumto | C oun | | C was
ofPSC IR dRe b e s Corele a5 TRt e ot T,
dilngd with tl M HiCy extiecté@wigh EOAp.ovasictd fvith B8R4 drjed elval MegSCgrpeanicted
f, i i o ‘ b
el RS fh BROIEE o) RihtpDachba B SARAL oltplhuby0 Softiina
(oA € IStas diseodyef Gy 208 nH B andyi0R uktof eoneenfreipd Bixleand fhybbled under N,
foR OhintnlieNat wiich limd3 s&hofd d1Y b, PR R 28020 ahBdn IWARIBoH Pridecd. This

room rature_and stir overni T || S reactign
wisSTE TT GG Fii ATIRA™ GHMBES BY G4 Fefh oo cof and
cohahiroweachdgyadiumito diyedoagdunéc erock) wees09%¢ yiidld.ed over ni ght
at roomtenperature. Conpleted reaction was confirnmed
by LCM5 and the reaction was diluted with sat.
Couandeniy wesdivseltedad Shint HGeeraie? miepspratiated HE a5¢ conded telP§ €d To
m@\ﬁﬁfml{\/g@%dea p%g:ﬁmzaﬁ Blkn] PEOVag@ the miﬁg}g ngwéihéd ﬁgff&(bMiﬁutes at
to ve | ure pr uct an . of the
OO.::_!'rP. nﬁius vE (8m,ﬁiged6ta%§@rggmpoun£ d ?rom example 2 and 8.86nggNaOAc in 50 ml
H,O and 50 ml MeOH. The solution was allowed to warm up to room temperature and stir
overnight. When complete by LCMS the precipitate formed was filtered off and confirmed to be
intermediate ¢ which was dried under vacuum, dissolved in 50 ml 10% HCI in AcOH and heated
to 80° C for 2 hours and stirred at room temperature overnight. The reaction was completed by
LCMS and the solvent was removed under vacuum to give compound f which was flashed by

ISCO (EtOAc/hexanes) and concentrated in vacuo. Compound £ (0.91 g) was dissolved in 20 ml
THF and cooled to 0° C before adding 10.72 ml 1M LHMDS in THF under N,. The reaction was
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Exanpl e 32 synthesis of conpound 65 82 WO 2007/ 022102
PCT/ US2006/ 031682 H N \ ~O NaH, 2-bronopropane | \

wok®7K221040% Pd/C O + / N _O0\ + O H DMV N EPOHUSZ®A/031682
HO ab HONO NHO=<:~c 1. NaNO2 2. NaCQAc /-=0 +
N N'~ HNN H0, conc. HCI H20, MeOH _ Hz Cd 10%
in N1. ethylformate AcOH\ LHMDS 2. N2H4 N 80C N
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sol ution was added 23.%65
undor D P Bﬁaﬁﬂét*awa‘w‘ﬁéwmhg? ?Pﬁs £ ?ﬁ €$ E‘ g i.”ﬁ leéé foRipmgd by
2 nﬂlﬂycﬁ)dlzhnebadl the h&lﬁﬁ(ﬁdvas ttre8 Ovethighont @ hppestureT Hevmpegd tréaction
wa~t cO r][tbl mcgg}/ ?.C&l% o nd te ?eabtyoMT 1lu§e(a Wlﬁi sg\faﬁdﬁ@& ﬁ&{%&&i \LI@I%AC

extracte
wavm‘h@dbluw,tdhlecbwenMgS@w foagtnigajesyin MyBeand r@@ﬁ%déwﬁP&Péﬂ BiYgR78.1

mgl(gpg{gﬁm\(%%md @Q@bfm,lagp)hed on silica (EtOAc/hexanes) to
conpound b. Conmpound b (6.35 g ) was
d| ssol ved |n 200 mM EtOH and 200 uL of concentrated
;ICI and bubbl ed under N2 for 10 minutes at which tine
- cQops 10% Pd/ C was added and an H2 bal | oon
Ex?ﬂ'ﬁcqgheosyn i1°s & §unsd¥g§rred for 48 hours, The reaction
e by LCVS, filtered over
dey vacuymso give conpo
. 1@?@%&7&;)@5% cm@e&dla__s%
d Coo0

@ co HT o 2l @
\ : O "?E::i" are o, g{dfhy COOl - NN
t/m&s m xtdre was ag 1.99 g NaNO2 in 20 nl HZO and
the mxture was stirred for 30 mnutes 66

Compound a from example 32 (0.91 g) was dissolved in 40 ml THF and cooled to 0° C before
adding 13.4 ml 1M LHMDS in THF under N,. The reaction was stirred for 2.5 at room

Ite and

temberature followed by the addition of 1.37 g Ac,O and was allowed to overnight at room
temperature. To this reaction mixture was then added 20ml of EtOH and 10 ml H,O followed by
2 ml hydrazine and the reaction mixture was stirred overnight at room temperature. Completed
reaction was confirmed by LCMS and the reaction was concentrated in vacuo, diluted with
saturated} NaHACO3, extracted with EtOAc, washed with brine, dried over MgSQs, concentrated
under vacuum and purified by HPLC to give 0.12 g of the TFA salt of the final compound 66 in a
12% yield.

Example 34 synthesis of compound 67 and 68
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0 C, This was then added to 4.03 g conmpound d from
exanple 2 and 8.86 g NaOAc in 50 M H2O and 50 m

wOR@H/02TIe sol uti on was allowed to warm up to PODMIS2006/031682

tenperature and stir 20 overnight. \Wen conpl ete by
LCMS the precipitate forned was filtered off and
confirmed to be internmediate ¢ which was dried under
vacuum dissolved in 50 mMl 10% HO in AcOH and heate
to 80 _C-for 2 hoyps and stirred at room tenperatur
overni ght. The § he 4 on was conpleted by LCV5 and the

SO was repoved undelNog/acuumNa@Atgi ve npou o
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stirred over ni ght at roomtenperature. o u efred
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foChhssEndhar ePCrtleWé%(%?%le@d S&Tfe‘é 09<1ledg§> f%é%tealpéﬂélaie% &fah ﬂ P(I ol
cxﬁ%td@swﬂﬂ'ﬁOﬁﬁ dw&g@ﬂ @ich lSrQl_el*_ ﬁdl@d el M@O;;,&ﬁddeﬂ@telﬁmdel hculdvl and

| n e reaclt.on S.Stirr
ﬂeﬁh%([gattl1cﬁ8%§|5itéAf§%%els)at{) 8Me 4flg|g;'€g2 9 16\{)@ o{ (h poul CO mpouPd c
wik. BskolgedAc 200 anh dtQkA 8nda? 0 olved corpertaied MiCE land b}tbbkd) @mder N, for 10
migFPR e 27 szQo&pQ oP1OFRASL wap adwmra% }v;@auaon%{aaca@d &itlis was

hydr azi ne
stigpgl for h?ehquesaa”ﬂ\? E?ﬁCt‘ﬁP W%@@P\Rﬁé b&%?Mﬁe%teE?G@Vﬁucaﬁi an&tcm}%‘zﬁlﬁﬁed ‘
uldepenatidgies copbilial ed reaction was confirnmed by LCVS
and the reaction was concentrated i n vacuo, dil uted
wth saturated i NaHCO3, extracted with Et OAc, washed
Cwvhiolindod ivase:hssdvdde'd 1gvelr HiG) SO cowendmiet HEL @dd 20mUsvdieritrile and

L i was
coo%ﬁ ltlou5[;:c @F ﬁ'g QI#H %uﬁg wst %i:u;]c)l 1(:60t é) F%N(gz 1n%0 ]n?ly};gzgo%ld ttl%irgItEt%

st@ad & pnithyeigptes BHP° €0 Ffb]@ @ﬁﬁtllgvadg?ﬁdo 885 giompound g from example 2 and
7.13 g NaOAc in 100 ml H,0 and 100 ml MeOH. The solution was allowed to warm up to room

temperature and stir overnight. When complete by LCMS the precipitate formed was filtered off
and confirmed to be intermediate £ which was dried under vacuum, dissolved in 100 ml 10% HCI
in AcOH and heated to 80° C for 3 hours and stirred at room temperature overnight. The reaction
was completed by LCMS and the solvent was removed under vacuum to give compound g which
was flashed by ISCO (EtOAc/hexanes) and concentrated in vacuo to give 0.98 g compound g
(14% yield). Compound g was dissolved in 10 ml DMF and 10 m! DMF-dimethylacetal and

heated to 120° C under N,. The reaction was stirred overnight and was completed by TLC, The
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Compound a from example 1 (15.34 g) was dissolved in 50 ml of DMF. To this solution was
added 60.62 g Cs;CO;5 and 22.51 g of allyl bromide b and the mixture was heated at 65° C under
N> with stirring for 12 hrs by which time the reaction was completed by TLC. The reaction
mixture was cooled to room temperature, diluted with 1 M HC], extracted with EtOAc, washed
with brine, dried over MgSQy, and concentrated under vacuum to give 11.8 g (64% yield) of
compound ¢. Compound ¢ was dissolved in 150 ml acetone and 75 ml of H,O and heated to 70°
C at which point sodium hydrosulfite (166.87 g) was added and the reaction mixture stirred four
days at 70° C. The reaction was completed by LCMS so the acetone was removed under vacuum
and the mixture diluted with H,O, extracted with EtOAc, partitioned with saturated NaHCOs,,
washed with brine, dried over MgS0O, and concentrated under vacuum to give 4.08 g compound d
(39% yield).

Compound d was dissolved in 50 ml H,O and 2.52 ml concentrated HCI and cooled to 0° C. To

this mixture was added 1.56 g NaNO> in 10 ml H,O and the mixture was stirred for 60 minutes at



7,13 g NaOAc in 100 mM H20 and 100 in] MeOH. The

solution was allowed to warmup to room tenperature
wana7ge2w2over ni ght. When conpl ete by LCMS t hePCT/US2006/031682
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20 M EtOH and 2 m hydrazine and the reaction was
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Coanbid gré7key weOWBolverid 100l BHBdurttosledsr & G bafore eddingHe.05 ml
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h products were Eurlfl ed by HPLC to give the
by pddion R ntly igrmatnd s a%%ﬁp étlagvegwﬁ Hée |r§wt6>|n was half
co(ﬁ@[EﬂDW’IUCﬁQ Thie NafoRSACRBrikd tp by Qg SZ2dixtutMth dat NaHCO;,

CXfL dqlt_mg_ th@wzdlyng Na@%s% qn?ﬁm@m@ Igéﬁq?—é%% ﬁég_%hig Kgﬁ}_i%@e(ﬁate
Wi @Hd, 1) 1 BHQH 2df2 mITH0 o lMwietHVDS mI 1peziEandEhdehdhion westserred at
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Conpound from exa di ssol ved in
nwgguqﬁvaboqh]umlywt sat. PRG ngog at@gtp(b Wlt M é@% aves Mg@@, goncentrated

ufds A6 mand pR 2ieddy 1IP1AS 1o aivk Y19 iy cliedier Alsai@btdnd el J¥hn¥dukid 69,
was heated at 65 Cunder N, with. stirring for 12 hrs

by which tinme the reaction was conpleted by TLC. The
reaction

Example 36 synthesis of compound 70
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70
Compound a from example 8 (8.56 g) was dissolved in 100 ml of DMF. To this solution was

added 29.76 g Cs;CO; and 11.24 g of 2-bromopropane b and the mixture was heated at 80° C
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15 m xture was cooled to roomtenperature, diluted
wth 1 MHO, extracted with Et QAc, washed wth

wonrbet@221ei ed over MgSO4i and concentrat ed undeCTAAL06/031682

to give 11.8 g (64%yield) of conpound c. Conpound c
was di ssolved in 150 m acetone and 75 ml of H20 and
heated to 70 C at which point sodium hydrosulfite

underllGOw Y sthing Vs 28 dsledbaReict Bie Iﬂﬁaedch(ﬁﬂwm dotnlpreed Y IMLCedrhe

B ST o AL G S o
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to b 7ra7Rubesovad d (8% yWd).2007/ 022102 PCT/ US2006/ 031682 0
C. This was then added to 3.17 g conpound e from
exanmple 2 and 6.97 g NaOAc in 100 M H20 and 100 .
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findofpdi@d go.ve 139 ng of the TFA salt of the final
conpound 69. 20 Exanple 36 synthesis of conmpound 70 H
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Example 37 synthesis of compound 71
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bc aOOH NOF 1. NaN02 2. NaOAc O O H2N H20 ,

HO H0, MOHNHd e Cf 1. Ethylformate, 10% HC
wobhD®22102N2HA N AcOH N O THE H2O, Et OH O O RCHNuSR0b1031682

H 70 25 Conpound a fromexanple 8 (8.56 g) was

di ssolved in 100 m of DMF. To this solution was

added 29.76 g Cs2CO3 and 11.24 g of 2-bronopropane b

Co@%%n%gg 8%56}(%1%5‘2%8\3@8?%1 % @(Sj ﬁHlB%onolgyto\éDC%QQezé\p 2[%]tlggwas

stlrrlng or 24 hour s

addpg 2fRirelnt M bt ek the é@?@@qndwa%@ Wortpreigyt pyherieestionfyas half

coﬁwﬁ&@tby Qﬂg r!ihé(tvbkf ﬁlem& GleOh@id I—QO(iin&j il lnut10% N add dMowdl to stir
e

o Thkos D CEREHE BT O UHar " Pac o aH T Ao R RO Egesos
cohcSE@Xet! by gicwen, Budiirifed §FWLCyto gbelhe ffal cowpodiid. c.
Conmpound ¢ (8.57 g) was dissolved in 150 Ml EtOH and’
500 uL of 5 concentrated HClI and bubbl ed under N2 for
10 mnutes at which tine 2.5 scoops of 10% Pd/C was
E@qg@m afniiisiatdn@Ringet ached and the reaction stirred
roomtenp 12 hours. Wien conplete by LCI\/IS t he

gacti on m xture vvasflltered over celi t«
en under VvaMrum %E%E 7.67
..N

3 19 Coniﬁiaiﬁh‘iﬁf&f' 7 Wag

C 1ﬁothls m kture was added 2.57 ¢ NaNO2 |ﬁ"10m 0
and the m xture was stirred 60 m nutes. ThIS

added to 5.21 oun from ‘
005 0.5, 210, compauns €110 TR 2 B0 L5l
wiS Obdikddi to M2 onaSunatr Noweitk re@tivvawan stipedt @emigbinant! enp emafaadey TLC.

Tl]%qgctf&l iVJas co%}é to 10915I Eempgwgﬁﬁ: Bt [Eglscﬁ s qym&v@%}% To the residue

' weexaweac?@ed WﬂmnEﬁmlchydwm@emdotb@ reawsms S@éﬁﬁ}fqvﬁfﬁﬁﬂt goger Ne.
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a&Wﬁ’ ﬁ%é‘t‘@ﬂd PYOH%ICF leepghednal iImRE™ Phe reaction was

conpl eted by LCMS, concentrated under vacuum and
flashed by 1SCO to give 2.69 g (25%yvyield) of

conmpound g. 20 Conpound g was dissolved in 100 m THF,
Exxoolédl t eynfed drvemBend® i 1M LHVDS in THE was added
slowy under N2 and the reaction was sti/rred for 1 hr

at 0 C. To this mxture was added g

s N
ANIP 5 _C%2C0s o Zn
- r e -
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i Il ocC
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2.83 g ethylformate. The reaction was allowed to warm
up to roomtenperature and stir overnight. The

woeeteoin2zwas conpl eted by LCMS and dil ut ed w POTAER006/031682

NaHCOBi extracted with EtOAc, washed with brine, and
concentrated in vacuo. This intermedi ate was fl ashed
by 1SCO 25 and dissolved in 50 M EtOH and 1 nml H20
foll owed by the addition of 3 m hydrazine and the
reaction was séﬁﬁred overni ght. Conpleted reaction

angitdeeuhBasd i n Hm xt ur e
g r

g /o L@% Sal t 153§lcthe fifrigh co K‘\'

Exanpl% 3W syntfiesis of conpound 71 N LAH N' HH N TH

HNC N N H 70€ N'H' 70 71 88 WD 2007/ 022102

Coﬁ’@(ﬂ@%&@%x@l%@ggll 8@%%9 @Qso@d 11%8 n'ﬁ OWMPV\'@é this s Né)hm 1 was

ol ved cool ed 0 under
adc?:ﬂ i@ 7%9@8@8 8 7% g g"gallpﬂ brqamlm: b a2q4 t%‘alx@lwé,vals giaeef peglsr N at room
tenipeatued fok Q4 TOur bea\mrcn itigdat the Tc—faalohaﬁa@tcblﬁﬁletMBy matf The reaction

nnﬁ%m(?g/gcci\(ia%%‘nc-lr !’I‘ glte% VTxthVYalg ac%ed wél ﬁﬂ#&hv%a]she&w%]?)gge, %ried

over detQoepnernicatedr wndeyi \tahuugatand N@hﬁKBl the X3CQ CEBd chexties) to give
1 Et Q&% ﬂ&&)%@cd%}{)%nd@ @Q%pouﬁd € @1'] G @f WALRLIRY i i M%H aRfso

Ive f1na COﬁpOUﬂ

mi éggwpg Luggl Igwf) ﬁ%glos gdfxd %@?ﬁﬂjﬁdius; Zzaq_addthi“ h@eactlon was stirred
at i gethirydoag@iied under N Che BadNofMEs Ein@ﬁtédNry“L(N/IS" atl th@ réation

10 44
i a0 R U RRT TP T R ered FEPLse ¢
(10@7amdeyic2. The reactlon was stirred overnight and was

conpleted by TLC. The reaction was cooled to room
nperature and the solvents renoved in vacuo. To the

COPW@%I}H& S 104085 wascriraevedan A0 1ot Bx9- A L A\GH ardyieft bz somesngieft HCI
and dvelet @aCtd. AR tM@ﬁmﬁﬁd Wiseddea\sesn RiNgIND, wdes H)B and the mixture was

5 eact i on ctio

R P R ST P S Yot b 4 Ve
in b30 HPHE vl fiovel N fi pfal. clhrpolutid Wid . allgxanplver39p to room
tenﬁ%ﬁtu@ﬁﬁh §tir(6fverﬁiglqp QH@gaczign W!;L (.Qﬁ'hp%g %CQSZ&% was diluted with sat.

NaHCO;, exiracted with EtOAc, dried over MgSOy, confirmed to be compound f by LCMS and

dried under vacuum,.

Compound f was dissolved in 100 mi of 3% HCI in AcOH and heated to 80° C for 3 hours and
room femperature overnight. The reaction was completed by LCMS, concentrated under vacuum
and flashed by ISCO (EtOAc/hexanes) to give 6.24 g (42% yield) of compound g. Compound g
was dissolved in 50 ml DMF-dimethylacetal and 50 ml DMF under N, and the reaction was
heated to 110° C with stirring for 4 hrs 40 min. The reaction was completed by TLC, cooled to
room femperature and concentrated under vacuum. This intermediate was dissolved in 100 ml
EtOH and 10 ml hydrazine and stirred at room temperature for 48 hrs. Completed reaction was
confirmed by LCMS and the reaction mixture was concentrated under vacuum and purified by

flash on the ISCO (EtOAc/hexanes) to give 5.05 g of the final compound 73 in a 76% yield.
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+/ THF, AcOH O N Br DVF O-N |1 11 11 OO0 OC a b ¢
OHOH~ N 1. NaN02 2. NaOAc O O H2N H20, HC, ACN

woeRa7/eMoOH /NMH/ 20 d f 89 WD 2007/ 022102 PCT/US2006/031682

PCT/ US2006/ 031682 3% HCI 1. DMFdi net hyl acetal 2. N2H4
AcCOHN ODW EtOHr / \ NO Onl / 110 CHNNNH 9
73 Conpound a fromexanple 8 (11.82 g) was dissol ved
E,‘la%gﬂsqg msylglﬁes@%comg&mgm s solution was added 19.73 g

CO3 and 6.72 g of allyl bromde b and the m xture

was stlrred un er N2 at room tenperature for 24 urs
by which tine e reaction was conpl et ec e

; 'xﬁ\lure was cool ed and dilu

yith Et ORCERHed wi

of conpound c. rrpound c (11.71 g) was dissol ved \
80 m EEOH and 80 nnl Acetic acid under N2, bcooled to
0 C and 13.95 g zinc dust was added. The reaction was
stirred at O C 5hrs 40 mnutes tinder N2. The

K¢
o etﬂ?tn?gﬁﬂ\lm %d%ﬁ%gl by LCNB and the react] 6 KR

H&g@ﬁﬁﬂ?n andi c ncpn {/¢-yglohexanediamine

- under'? to g y~Zonpou (1 %?x

yi el d). Conpoutidt' d (10H4Og) Gas| di ssol ved i %Ql{g 2?@@30 in
H20, 50 ml ACN and 5.7 m concentrated HO  and cool ed
to 0 C To this nmxture was added 3. g NaNO2 in 10

m H20 and t he Oye was 15 stirred for 20 minut
Thi s w 15 g conpound e fromexanple 2
15. 71 2 [ 00 mM H20 and 100 ni '
Thes= N

| gwed 1tMpTRRRANTID T O
t enper/at uye R a:
sepifpl et ed hby % and was diluted with sat. ,
extracted with ENOAc, dried over MgSO4, confirmed ta
be conpourfd f by LCMS and dried tinder vacuufhi 20

Compound f was dissolved in 100 M of 3% HCO in AcCH

C@ﬂ&u%@ﬁh% it Be §QneCA1af1196r1‘ a§thg Qdi’ﬁp%ulﬁinﬁ (5.05 g) was suspended in 120 ml of
DCM and cooled to 0° C in an ice bath. To this suspension was added 3.37 g SEM-Cl and DIPEA
and the reaction vessel was capped. The reaction was warmed to room temperature and stirred
ovemight by which time the reaction was completed by TLC. The reaction mixture was diluted
with 0.1 N H,SO,; and extracted into the DCM layer, washed with brine, dried over MgSQu,
concentrated under vacuum, and flashed on the ISCO (EtOAc/hexanes) to give 6.48 g of a
mixture of compound b and an inseparable side product. Compound b (5.45 g) was dissolved in
11 ml H,O and 50 ml dioxane and N-methyl morpholine N-oxide H,O was added and the reaction
stirred until everything was in solution. To this reaction mixture was added OsO4 (0.27g) in a 100
mg/ml butanol solution followed By the drop wise addition of a slurry of sodium periodate in H,O
and subscquent heating at 60° C in a capped vessel for 3 hrs 45 min. The reaction was completed
by LCMS and the mixture was diluted with brine, extracted with DCM, dried over MgSQO,,
concentrated under vacuum, and flashed by ISCO (EtOAc/hexanes) to give compound ¢.
!

Compound ¢ (239 mg) was placed in an oven dried microwave reaction vial with Cul (49.5 mg)
and K;P0, (216.5 mg) and purged with N, To this mixture was added 2-iodopyridine d and the
vial was purged again with N, followed by addition of 1, 2-cyclohexanediamine (58.2 mg) in 2.6
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room tenperature overnight. The reaction was conpl eted

by LCMS, concentrated tinder vacuum and fl ashed by
wO3S@DRENDAC/ hexanes) to give 6.24 g (42% yi el 88TaK2006/031682

conmpound g. Conpound g was dissolved in 50 m

DVF- di met hyl acetal and 50 mi DMF under N2 and the

reaction was 25 heated to 1 10 Cwith stirring for 4
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N-oxi de HRO N 1, 2-cycl ohexanedi am ne H20, D oxane 0 +

N Di oxane 60 C SEM NN H ( u\ave @140 C for 30 mn C
ExdmPe Bl  NsithtsiMiiBAkEpaund™F ~ / N O NN N 60 C HN,N N

SEM HH 5 e 74 Conmpound a nmade in the sane manneip

as the conmpound/ 73 (5.05 g) was suspended in 120 nl of
DCM and o00Cinanice bath. To this HO
susp C%dded 37 SEMC and DI P e
r ean ; BS Hﬁbtb\éﬁorph‘l"ﬁ‘é’\‘ﬁéd&@@q on &

(o) Tary yerart&_and stiuorechE o over ni ght), b o

S‘f“f'rre t hel'r eact {on| was corplcet ed by TLE&wmThE reactl on
m xture avas diluted wth 0.1 N H7S04 and extragt ed
into the DCM | ayer, washed wth brine, dried over
MySO4, concentrated under yacuum and flashed on the
| SCO (Et QAc/ hexanes) to give~6.48 g of a mxture of
compound b and an inseparapl S|de product. Conpound b
(5.45 g) was di ssolve H m H20 and 50 mi

di oxane and N net ' e N-oxide H2O was added
antmeihie THeact | on”1S untilo everything was in
sol gy kon. To t hins-f eacy- g
(0. 27g) in a 100 ng/nf' butarol \solution foll owed by

the drop w se additiongof a shurry of sodium periodate
in H20

Compound a from the synthesis of compound 74 (276 mg) was dissolved in 2 ml tBuOH, 600 uL
THF and 200 uL. H,O followed by addition of 77.3 mg N-methyl morpholine N-oxide.H,O and

4.2 mg 0sQ,. The reaction vial was capped and stirred overniglgt at 60° C. The reaction was
completed by TLC. The reaction mixture was diluted with H,O and sat. Na,SOs, extracted with
EtOAc, dried over MgSQ,, concentrated under vacuum, and flashed on the ISCO
(EtOAc/hexanes) to give compound b. Compound b was dissolved in 6 ml 1 M TBAF in THF
and heated at 60° C in a capped vessel overnight. The reaction was completed by LCMS and the
mixture was diluted with H,O, extracted with EtOAc, washed with brine, dried over MgSOs,

concentrated under vacuum, and purified by HPLC to give then {inal compound 75.
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and subsequent heating at 60 Cin a capped vessel for
wo 201058145 M n. The reaction was conpl eted b)ﬁcﬁﬁ?@oo’%ﬂ)@msz

the mxture was diluted with brine, extracted wth

DCM dried over MgSO4, concentrated under vacuum and

fl ashed by | SCO (Et OAc/ hexanes) to give conpound c. 20

Conpound ¢ (239 ng) was placed in an oven dried
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20 and heated at 60 C in a capped vessel overnight.

The reaction was conpleted by LCMS and the m xture
woaso7drtweed with H2O, extracted with Et QAc, wWaehwis2006/031682

with brine, dried over MgSO4, concentrated under

vacuum and purified by HPLC to give then fina

conpound 75. 92 WD 2007/ 022102 PCT/ US2006/ 031682
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an@ 58n@nirty)l barvekulBRORive 2@Bpobndg) Ca’ﬁ;ﬁ)uﬁw& geddivolvba N2 mT(P 0M
THAE § THP 28 HdaRd %g)g%gﬁgilto q'%) ye%c%z n% cpmp)l ﬁtg%% hﬁCMg and diluted
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crinped. The reaction vial was placed in the m crowave
for 30 min. at 140 C. The 10 reaction went to half
conpl eti on and was worked up by filtering off the
od . [ centrating under vacuum and

F\g&‘r}f"%u négg]f/}&%fgs Otugqcéglnve 139 ng conpound c (47% :
yield). Conpound ¢ was dissolved in 3 nl 1.0 M TBA
in THE and heated to 60 C overnight. The reaction S
conpl eted by LCMS and was diluted with H2O, extracte
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co ated_under vacuum purck,fd.ed by
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Compound a from the synthesis of compound 74 (129 mg) was dissolved in 1.4 ml DMF and
added to a vial containing Cs,CO; (460 mg) followed by addition of N-(chloroacetyl) morpholine
b (229 mg). The vial was capped and the reaction was heated to 60° C in a heat block overnight.
The reaction was completed by TLC. The reaction was diluted with H,O, extracted with EtOAc,
dried over MgSQ,, and concentrated by vacuum to give compound ¢. Compound ¢ was dissolved
in 3 ml 1.0 M TBAF in THF and heated to 60° C overnight. The reaction was completed by
LCMS and diluted with H,O, extracted with EtOAc, washed with brine, dried over MgS0,

concentrated under vacuum and purified by HPLC to give the final compound 78.
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1 MTBAF in THEp 60 CHNN NH 77 93 WO 2007/ 022102
PCT/ US2006/ 031682 Conpound a fromthe synthesis of
woanpoand2 74 (129 ng) was dissolved in 1.4 nl BPVFUS2@®6/031682

was added to a vial containing Cs2CO3 (460 np)
foll owed by the addition of nethyl iodide b (200 np).
The vial was capped and the reaction was heated to 60
Cin a heat block overnight. The reaction was

conpleted by TLC. Diluted the reaction with
E’f—*\ﬁ‘g)eélﬁtré&‘lu}é/edlsﬁf"coﬁlpﬁf]@)&%; dried over MgS™, 5 and
concentrated by vacuumto give conpound c. Conpound
was dissolved in 3 nl 1.0 M TBAF in THE and heated{to
60 C overnight. The reaction was conpl eted by LCVS afid
di | ute with H2O extracted with EtOAc, ]

bri 6 H MySO4, c ent d unde
ang i PLC+t ﬁ%ﬂ
sEprdnp ynthesis o onpound 6 | (

NG~ II \ NlMTBAFln THF HN N N O 6OCH78C 15
Compound a fromthe synt B(!\emf conpound 74 (129 ny)
an
)

was dissolved in 1.4 ni added to a vi al

contai ning Cs2C03 (460 ny owed by addition of
N-(chl oroacetyl) norphol '8 b (229 ngy). The vial was
capped and the reg on was heated to 60 C in a heat
100 &K ol ni ght actinpn was conpl eted by TLC
Thegg eacti on was M =30, extracted with

Et OAc, dri edHdvar concentrated by vacuum
to give conmpound c. onpouno cl was dissolved 20 in 3
m 1.0 M TBAF in THE gnd heated to 60 C overnight. The

reactjon was conpleted b
Compouncf a from the synthesis of compo%nd 74 (210 mg) was dissolved in 5.0 ml DMF and

Cs,CO; (730 mg) was added followed by addition of N-(chloroacetyl) piperidine b (400 mg). The
vial was capped and the reaction was heated to 60° C in a heat block for four hrs. The reaction
was completed by LCMS. The reaction was diluted with H,O, extracted with EtOAc, dried over
MgS0O,, and concentrated by vacuum to give compound ¢. Compound ¢ was dissolved in 3 ml
1.0 M TBAF in THF and heated to 60° C overnight. The reaction was completed by LCMS and
diluted with H,O and 0.1 N H,S0Q,, extracted with EtOAc, washed with brine, dried over MgSOy,

concentrated under vacuum and purified by HPLC to give the final compound 79,

Example 46 synthesis of compound 80
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LCVS and diluted with H2O extracted with Et OAc,
washed with brine, dried over MgSO4, concentrated
wanadegroeviaguum and purified by HPLC to gi ve t hePETnakoo6/031682

conpound 78. 94 WD 2007/ 022102 PCT/ US2006/ 031682
Exanpl e 45 synthesis of conpound 79 0 O1) N OH +
Cs2C03 NN, NCI~-NDW N, O SEMNHOG60 C SEMNH a
bc ON O~ 1 MTBAFin THENG6OCHNNNO H 795
Compound a fromthe nt hesi s of conpound 74 (210 ng)
was dissolved in 5.0 MfHfDMF and Cs2CO3 (730 ng) was
added follo @Eﬁ‘%l on of N-(chl oroacetyl)

). (The vial was capped and the

wasP €i | utedvvltH H20 extracted with EtOAc dried over
MySO4, and concentsoat eu by vacuumto give corrpound C.
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MB@I‘M way addgh/Bliawet b}dﬂlle @ﬂ@fdquftNi %@@ramfﬁmhlirometamlde b

(?dD'%%QAfTth Gv’ac’scctaﬁﬂd Whd e gﬁ(%?was\’}@ﬁaﬁtg 6W & hl ah{ehtrb%clc ‘fld'r 'f(%g hrs.

over MgSO4 concentrat ed under vacuum and purified by
ThepResiop ovagicgapletee bY LTHIS: ¢ Sfpistrfier ¥o8 ditedeyidinh exgacted with
E(GAN teSive NESOG.omp osHaehtB0d by-Mchuntto@ive cmhbddn&:&ZCEBpobhd ¢ was

d’9%5%%%&%@%@[?%@%8%%@?@%&‘“ %—M '\& ovemlg ht. "Hle r\e/é\gtmn was

completed by LCMS and diluted with H,O and 0.1 N H,S0,, extracted with EtOAc, washed with
brine, dried over MgSQ,, concentrated under vacuum and purified by HPLC to give the final

compound 80.

Example 47  synthesis of compound 81
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H
/ ) N O Cs,C05 N .
QO+ N
SEM H O SEM H
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1 M TBAF in THF
60 C

81

Compound a from the synthesis of compound 74 (215 mg) was dissolved in 5.0 ml DMF and
Cs,CO5 (149.9 mg) was added followed by the addition of N-(chloroacetyl) pyrrolidine b (67.9
mg). The vial was capped and thé reaction was heated to 60° C in a heat block overnight. The

reaction was completed by LCMS. The reaction was diluted with 1 M HCI, extracted with
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O~ N 1 MTBAF in THE HN,- O 60 C N H 80 Conpound a
fromthe synthesis of conpound 74 (210 ngy) was

wdizewokyeed in 5.0 M DV and CS,CO8 (730 ng) was/vageds31682

foll owed by the addition of
N1-cycl opropyl - 2-chl oroacetam de b (300 ng). The vial
was capped and the reaction was heated to 60 Cin a
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bn%V 81 rJ(ﬁil %\ﬁi I\pg.?%é corné%ng?tedo-rgl%—cl\'lz\}a S&Qum QR 1%1'1%8 bg%lig\)‘é glve the final

congiobt®8d wi th H20 and 0.1 N HZSO4 extracted wth
Et OAc, washed with brine, dried over MgSO4i
concentrat ed under vacuum and purified by HPLC to give
the final 10 conpound 80, Exanple 47 synthesis of
Ex41e01843U N Gy Bihesl of €dnmpountli8CsZC03 N N-N N I/ O + CI - YN DVF
NNNI O SEMHOG60 CSEMHDb 15 N 1 MTBAF in
THEN 60 CHNNN H 81 Conpound a fr t he
synt hesi s of conpound 74 (215 ng) was dissolved in 5.0
m DMF and Cs2CO3 (149.9 ng) was added foI I ovved b¥o} h§/o

ad fol o{) N- (chlor opcefydCPs pyrroli g
O% e Vi a] s Cappedp@nd t heOygaciA oM vvas heatedC!
60 i a heat bl ock o%®¢night. ‘ eaction

vvas con‘pl eted by LCM5. The reaction was diluted wth 1

M HCI?2 extracted Qith 96 WD 2007/022102
PCT/ 006/ 031682 Et OAc, dried over MgSXi and

concentrat ed by vacuumto gi ve conpound c. Conpound
was

1. NaNO, 2. NaOAc

H2N HeO , HCI H,O , MeOH N
f
10% HCl t 1, DMF dimethylacetal 2. NoH, ?
—————e N
AcOH / o DMF EtOH @
N HN-N N
0] H H
d 82

Compound a from example 8 (5.24 g) was dissolved in 40 ml of DMF. To this solution was added
26.84 g Cs:CO;5 and 532 g of 1-iodo-3-methylbutane b in 10 ml| DMF and the mixture was
heated at 50° C under Ny with stirring for 24 hours by which time the reaction was completed by
TLC. The rcaction mixture was cooled and diluted with 1 M HC], extracted with EtOAc, washed
with brine, dried over MgSOs, concentrated under vacuum, and flashed on the ISCO
(EtOAc/hexanes) to give 6.16 g (90% yield) of compound ¢. Compound ¢ (6.15 g) was dissolved
in 100 ml EtOH and 1 ml of concentrated HCI and bubbled under N, for 10 minutes at which time
2 scoops of 10% Pd/C was added, an H, balloon attached and the reaction was stirred at room
temperature for 48 hours. - The reaction was completed by LCMS and the reaction mixture was

filtered over celite and concentrated under vacuum to give 5.5 g compound d (99% yield).
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dissolved in 3 mM 1.0 MTBAF in THE and heated to 60 C

overnight. The reaction was conpleted by LCMVS5,
wdizbarioeziiosd t h H2O and 0.1 N H2SO4, extracted wWeCH/US2006/031682

Et OAc, washed with brine, dried over MySO4,

concentrated under vacuum and purified by SFC to give

the final 5 conpound 81. Exanple 48 synthesis of

corrpound 82 HNH 10% Pd/C N 0+ | CsZCCB I 0 2 01N+
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15 vapwacand oAl mi weunuefisday HPEC i meetkslB fb\aéqorrxpellnﬁ@é and

concentrated under vacuumto give 5.5 g conmpound d
(99% vyield). 97 WD 2007/ 022102 PCT/ US2006/ 031682
Conpound d (7.67g) was dissolved in 100 i H20 and

EAmBié 4 coneeRbtfaipanddd and cooled to 00 C. To this
m xture was added 1.66 g NaNO2 in 10 ml H2O and the
m xture was stirred for 20 mnutes. This was added qo
3.37 g conpound e fromexanple 2 and 7.40 g NaQOAc in
100 M H20

0
H g
A /) N O 505 N
) o + ¢ S DMF o W/ o
SEM/N\N N 60 C .
H b s NN
a Coc

[

2

0
1 M TBAF in THF ' ?
TR

60 C y,
HN-— N
N H
83
Compound a from the synthesis of compound 74 (143 mg) was dissolved in 5.0 m] DMF and
Cs2CO; (505 mg) was added followed by the addition of 1-bromo-2-(2-methoxy) ethane b (280

mg). The vial was capped and the reaction was stirred at room temperature for 4 hours and at 60°
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10

5 and 100 mM McOH at 0 C The solution was allowed to
warmup to roomtenperature and stir for 48 hours, The
woeeteoin2zwas conpl eted by LCMS and t he preci pPCatus2006831682
filtered off and confirned to be conmpound f by LCVS
and dried under vacuum Conpound f was dissolved in
100 M of 1% HCL in AcOH and heated to 80 C for 24
c hovnsy b-Eagfoﬁﬂe%ﬂ O MRS G0 TR @t% ate*ayb %&D{Fs&guted the reaction

concentrated under vacuun1an sh e
TBECHEY ROTESn Forigio o, BpAg 1SBob YEh Priet aiiegfover MesO
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rif
D B e N b 2, PO ML VBRI ECS g e
CORPWPAF ne and stirred at roomtenperature for 24 hrs.
Conpl eted reaction was confirmed by LCMS and the
reaction m xture concentrated under 15 vacuum and 191
ng was purified by HPLC to give the final conpound 82.
Expxand]l e «v9theysrmf hangiogndd¥# conpound 83 OzO N CszCO3 O +
C--1"O-O-N DMV O SEMNNHDb 60 CNNNSEM H a
c 20 O zo iy MTBAF in THE N60C O HN-N N H) 83
Compound a fr%mthe synt hesi s of conmpound 74 (143 np)

was solved yn 5.0 m and Cs2 505 ng
adeed Ve th&) oa tdmn of
1- a thoxy) ethane b (280n- was

tenperajure for 4 hours and at 60 98 WO R007/0 2102
PCT/ US2006/ 031682 Cybn a heat bl ock four hours. The
reacti on was conpl et ed% LCMS. Diluted the reaction

m xture with 0.1 N H2SQ4, extracted with Et QAc, washed
wi th brine,

m over concentrated by vacuum
1 AR TS he d~0y S o &t OAC/ hexanes) to give
cospound N

84

Compound a from the synthesis of compound 74 (350 mg) was dissolved in 2 ml THF and cooled
to 0° Cin an ice bath. To this solution was added 0.5 M 9-BBN (12.42 ml) and the reaction was
allowed to warm up to room temperature and stir for 1.5 hours. An additional 6.21 ml 9-BBN
was added and the solution was stirred for another hour. The starting material was consumed és
indicated by TLC and 3 ml H,O, was added to the reaction mixture after cooling to 0° C followed
by the addition of 10% NaOH (3 ml) and the reaction was stirred at 0° C for one hour. The
reaction was completed by LCMS. The reaction mixture was diluted with brine, extracted with
EtOAc, dried over MgSOQ,, concentrated under vacuum, and flashed on the ISCO
(EtOAc/hexanes) to give compound b. Compound b was dissolved in 5 ml 1 M TBAF in THF
and heated at 60° C in a capped vessel overnight. When complete by LCMS the reaction mixture
was diluted with H,O, extracted with EtOAc, washed with brine, dried over MgSQy,, concentrated

under vacuum, and purified by HPLC to give the final compound 84.
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Compound ¢ was dissolved in 3 mM 1.0 MTBAF in THE and
heated to 60 C overnight. The 5 reaction was conpl et ed
woypoz@BEoand was diluted with H20, extracted weCi/US2006/031682
Et OAc, washed with bDbrine, dried over MySH4,
concentrat ed under vacuum and purified by HPLC to give
|  conmpound 83. 10 Exanple 50 synthesis of
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vacuum and flashed on the |SCO ( Et OAC hé9<anes) to
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Commercially available N-acetyloxindole a (16.17 g) was dissolved in 200 ml of DMF. To this
solution was added 51.03 g K,COs and 22.62 g of ethyl chloroacetate b and the reaction was
stirred under N, for 24 hours at which time 100 ml EtOH was‘ added and the reaction stirred for
12 hours more by which time the reaction was completed by TLC. This reaction mixture was
diluted with 1 M HCI, extracted with EtOAc, washed with brine, dried over MgSQOs, concentrated
under vacuum, and flashed on the ISCO (EtOAc/hexanes) to give compound ¢. Compound ¢
(20.6 g) was dissolved in 100 ml H,SO, and cooled to -40° C. To this solution was added 4.25 g
fuming nitric acid in 10 ml H,SO4and the reaction was allowed to warm up to room termperature
and stir overnight. The reaction was completed by LCMS and the reaction mixture was slowly
poured onto ice water. The filtered precipitate was filtered off and dried under vacuum to give
5.31 g compound d. Compound d was dissolved in 150 ml DMF and 9.87 g Cs,CO; was added
followed by the addition of 2.20 g allyl bromide e. The reaction was stirred overnight and
confirmed to be complete by TLC. The reaction was diluted with H,O and 1 M HCI, extracted
with EtOAc, washed with brine, dried over MgSO, and flashed by ISCO (EtOAc/hexanes) to give

compound £.

Compound f (7.68g) was dissolved in 129 ml AcOH and 188 ml EtOH and was purged with
nitrogen for 10 minutes. To this mixture was added 6.10 g Fe and the mixture was heated to 80°
C and stirred for 3 hrs 35 minutes under N». - The reaction was completed by TLC and was cooled
to room temperature, diluted with EtOAc, filtered through celite and concentrated under vacuum
to give compound g. Compound g (4.19 g) was dissolved in 100 ml of H,O and 1.55 ml
concentrated HCI and cooled to 0 ° C. To this mixture was added 0.96 g NaNO, in 10 ml H,O
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onde S e o B8 ot Babhbound h Trom |
exanple 2 and 4.29 g NaOAc in 100 ml H20O and 100 ni

colpsda A (18 ()3 ahl¥fedt in 5.0 mI DMF and C5,C05 (330 mg) was added, followed by
the addition of N1-cyclopropyl-2-chloroacetamide (130 mg). The vial was capped and the reaction
was heated to 70° C in a heat block for 4 hrs. The reaction was completed by LCMS. Diluted
reaction with H,O, extracted with EtOAc, dried over MgSQ,, concentrated by vacuum, and flashed
by ISCO (EtOAc/hexanes) to give compound o.© Compound o was dissolved in 10 ml THF and
cooled to 0° C before adding 0.14 ml 2.5 M LAH in THF. The reaction was stirred 1 hr 35 min at 0°
C and was completed by LCMS. The reaction was quenched with 400 uL 10% NaOH and 400 ulL,
EtOH, diluted with H,O and 1 M HCI, extracted with DCM, dried over MgSO, and concentrated
under vacuum to give compound p. Compound p was dissolved in 2 ml 1.0 M TBAF in THF and 3
ml THF and heated to 60° C overnight. Reaction was completed by LCMS and diluted with H,O,
extracted with EtOAc, washed with brine, dried over MgSO,, concentrated under vacuum and

purified by HPLC to give 18 mg of the final compound 85.
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reaction was allowed to warmup to roomtenperature
and stir for 72 hours. The precipitate Forned was
woibi7anz2 of f and confirmed to be conpound i bpCLOSBI06/031682
This was dissolved in 3% 5 HCl in AcOH and heated to
80 C for 6 hours. The reaction was conpl eted by LCM5,
concentrated tinder vacuum and fl ashed by | SCO
(Et OAc/ hexanes) to give 2.54 g (47% yield) of
compound j. Conpound j (0.94 g) was dissolved in 0.55
g DMF-di net hyl acetal and 20 ml DWVF under N, and the
Exr@pic 52 onsynassih@aim@duidrel10 C with stirring for 24 hrs.
The reaction s conpleted by LCMS, cooled to room
tenpe ature a@g concentrat ed under vacuum/ This 10
[ s dissolved in 207 Et(]—|ad024n1
N C;rlred @t roomt For 18 h$1HF
R 9 ]

flashed byot'§CO

(Bt OAc/ hexanes) to give cn’pou(H'bI

Conpoynd K (0.56 g) was dissolved in 20HM DCM and
cooled to O C before adding 0.29 g 15 SEM O and 0. 44
g DI PEA. The reaction was allowed to warmup to room
tenperature {g

d was stirred for 2 hours. Conpleted
onfirmed by LCMS and the reaction was
H20, extracted with DCM dried over
drated under vacuumto give 0.71 g
HREOYIp 0 UNTG $60% yi el d). Compound 1 (0.71 g) was
di ssol'ved in\2 ddiO and 8 m di oxaneand 0.40 ¢
N- net hyl phol i ne N-oxi de H20 was added and the
reacti ogs wasS stirred until everything 20 was in
c d? To \t’ILBIS reaction m xture was add dOsO4§18o
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wap %Slhlgga}: %e%&\\//[gs S"ijgf }_%Qon a&ag quenblﬁﬁ & %24{8%,2 uﬁalttol’/on% @I—E éwg%% uL

Et@%edlluﬁeéa\@thl B9, reicikacied evithaBtOdic] diiedcbvei MaS@r arnieconcentrated under
vr\@%ﬁlrt@glt/@@nﬁ%ﬁnh b%MnF(g'M]a g%a@&ﬁ%&v@@@%l 1911 %ﬁtﬁrn@ﬁ'ﬁﬁ and 3 ml

Hi gr v‘%cuum and ashed by 1S g%ve conyoun s in
TG feategso ErpBYFAtEN: nR e "i‘?ﬁ)"‘)%%eddl?ys OV @ef dibyies Wt 20,
extDivied awnidl %?@@ﬁsl{eaﬁ}@thr@&e wieisd aehel @Sof Gclnlc@M@tgd b%ﬁer t/el'&@un)) and
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pu@ﬂcgb%?{gpcwa%velg% fgl@ lﬁx%népo}néactl on was heated to 70
C in a heat block for 4 hrs. The reaction was
conpleted by LCMS. Diluted reaction with H20,
extracted with Et QAc, dried over MgSO4, concentrated
“XWP"Q/%PCuusr¥i’th%§ﬁd’f?q“5’§ﬁ7éi<§730 by I'SCO (Et OAc/ hexanes) to
gi ve conpound o. Conpound o was dissolved in 10 m THF
and, cooled to O C before addifhg 0.14 ml 2.5 M LAH
The reaction was stirred
Cohpl eted by d Zhe ction was quenche
40 uolo% OO‘* aye [
&M A ext r cte@ Qi th [OCM
_toneptrated , undsr vacggum// g ve confoBAd oo
Conpound p was di ssol ve 2nm 1.0 M TBAF i n-THF
and 3 35 nil THF and heated to 60 C overni ght.
Reacti on was conpleted by LCVM5S and diluted with H20,
extracted with Et CAc, washed with brine, dried over
MySH4, concentrated under vacuum and purified by HPLC
to give 18 ng of the final conmpound 85. 102 WO
2007/ 022102 PCT/ US2006/ 031682
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Exanpl e 52 synthesis of conpound 86 N O LAH O 1 M TBAF
in THF SEMNNHTHF NNN60 COCSENT HO OH 0 b
woln@/025 0N HN-N N H OH HO 86 Conpound a fr oRCThS2006/031682
synt hesi s of conpound 85 was dissolved in 15 m THF
and cooled to O C before adding 0,23 ml 2.5 MLAH in
THE The reaction was stirred for 1 hr 45 min at 0 C

and was conpjeted by LCMS. The reaction was quench d

wi th 400 uL % NaOH and 400 uL 10 EtOH, dil uted

H2QO, extrae{ed with EtHQAc, dried over MySO4 an N

—eenpéeen%r at ed_trRder HunH'e gi v Nedfapo Ad o

Agaﬁg%n #s \di ss d iHO 2CIACNTHAD. MUF' N THF /3
THE apdsfeate 60 C overnight. ctl on

conpl et eck LCMS andrdiluted with H2G, extragte/d

wth Et QAc, washed with brine, dried over MySH,
concent rat ed er vacuum and purified by ﬂ'g
gi e 18 e finglefappougd 86, 15 3

at hesy prelin = N O o)
H - %1y 0O f 50 O~ H2 0 0
0 O-40 to RT %éﬂ) c J d 103 WD 2007/022102 Q
PCT/ US2006/ 03568 N HFe N )O

[

Compound a (2.10 g) from the synthesis of compound 85 was dissolved in 50 ml of DMF. To
this solution was added 2.69 g Cs,COs and 1.38 g of 1-iodo-2-methyl propane b and the mixture
was heated at 80° C under Ny with stirring for 24 hrs by which time the reaction was completed by
TLC. The reaction mixture was cooled to room temperature, diluted with 1 M HCI, extracted
with EtOAc, washed with brine, dried over MgSQy, concentrated under vacuum, and flashed by
ISCO (EtOAc/hexanes) to give 1.45 g (58% yield) of compound ¢. Compound ¢ was dissolved in
20 ml H,80,4 and cooled to -40° C at which point Fuming nitric acid (0.28 g) was added and the
reaction mixture allowed to warm up to room temperature and stir 4 hrs 40 min. The reaction was
completed by LCMS, cooled to robmfemperature, poured onto ice water, extracted with EtOAc,
washed with brine, dried over MgSQ,, concentrated under vacuum, and flashed by ISCO

(EtOAc/hexanes) to give 1.58 g compound d.

Compound d (1.58 g) was dissolved in 27 ml AcOH and 40 ml EtOH and purged with N,
followed by the addition of Fe (1.31 g). This sotution was heated at 70° C for 3 hours and was
completed by TLC. The reaction was cooled to room temperature, diluted with EtOAc, filtered
through celite, concentrated under vacuum, and flashed by ISCO (EtOAc/hexanes) to give 1.3 g
compound e. Compound ¢ (1.3 g) was dissolved in 20 ml of H,O, 2 ml ACN and 0.46 ml
concentrated HCI and cooled to 0 ° C. To this mixture was added 0.29 g NaNO, in 5 ml H,O and
the reaction was stirred for 30 minutes. This reaction mixture was added to 0.58 g of compound £

from example 2 and .27 g NaOAc in 20 m! H,0 and 20 mi MeOH at 0° C and the reaction was
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HNO+ Hi NaNO2 2. NaOAc O/N\ NO 70 C z H20,
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HOH 87, H5 Conpound a (2.10 g) fromthe synthesis of

compound 85 was dissolved in 50 ml of DMF. To this
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cm%ogo‘@r c&ﬁ@&hﬁq (W ntugj “QE hl%lvedj&g%? [ d%%)%@% 0° C befgre adding
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roomtenperature, diluted with EtOAc, filtered 20
t hrough celite, concentrated under vacuum and fl ashed

by 1 SCO (Et QAc/ hexanes) to give 1.3 g conpound e.
ExGoppaundsyBhésk.oBc@powaisgdi ssol ved in 20 ml of H20, 2 m
ACN and 0.46 mM concentrated HO and cooled to O
Tomhls m xture was added 0.29%g NaNQ2 in 5 m H25;/omd
ction was stirred f m nutes. This |on
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ex e 2 &nd 172 ¢ Tn"20_nl —&a nom
§ C'and the reagti on as @2‘4 QPQTOZ
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tenperature and stir 72 hours. The precipitate forrred
was filtered off
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and confirmed to be conpound g by LCMS. Conpound g was
dissolved in 50 mMl of 3%HCL in AcOH and heated to 80

w@20aro28iobour s. The reaction was conpl eted by PCEEBS2006/031682

diluted with ice water, extracted with EtOAc, dried
over MgSO4, concentrated under vacuum and flashed by 5
| SCO (Et QAc/ hexanes) to give 0.64 g (39%vyield) of
conmpound h. _Conpound_h (0.64 g) was dissolved in 1,33
and 30 m DMF under N2 and the
Cwth stirring for 24 |us.
The reacdth-on Was<€oyp| eted by LCMS and cool ed to room

. _ nedi ate was di ssolved in 50 nj
Et OH and 5 mgghydoazi ne and was stirred at room

tenperature for 24 hrs. Conpleted reaction was
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wafhcc)id %H%wa?&]gtﬁ d@eawggfoﬁn%ntjf%é%lfg %dcﬁlér)z, églg ﬁ;l%coi\clﬂlooISCO

(Eedctiexandd) W g ORl g cEROMAPN H20 , HCI, ACN H20 , M:OH H
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Coewp@mé d H'%\(j:%gl wcgigl'géo/lveg) in mlEAc%il{ alll% Mg mll E%H an(pplilfg'eq \g‘}thﬂ\l

followed by the addition of Fe (1.12 g). This solution was heated at 70° C for 3 hours and was

completed by TLC. The reaction was cooled to room temperature, diluted with EtOAc, filtered
through celite, concentrated under vacuum, aﬁd flashed by ISCO (EtOAc/hexanes) to give 0.82 g
compound g. Compound ¢ (0.82 g) was dissolved in 20 ml of H,O, 5 ml ACN and 0.30 ml
concentrated HCI and cooled to 0 ° C. To this mixture was added 0.19 g NaNO, in 5 ml H,O and
the reaction was stirred for 30 minutes. This reaction mixture was added to 0.38 g of compound f
from example 2 and 0.83 g NaOAc in 20 ml H,O and 20 ml MeOH at 0° C and the reaction was
allowed to warm up to room temperature and stir overnight. The product formed was extracted
with DCM, confirmed to be compound g by LCMS, dried over MgSQs, and concentrated under
vacuum, This was dissolved in 50 ml of 3% HCI in AcOH and heated to 80° C for 3 hours. The
reaction was completed by LCMS, concentrated under vacuum and flashed by ISCO
(EtOAc/hexanes) to give compound h. Compound h (395 mg) was dissolved in 1.26 g DMF-
dimethylacetal and 20 ml DMF under N; and the reaction was heated to 110° C with stirring for
24 hrs. The reaction was completed by LCMS and cooled to room temperature. This intermediate
was dissolved in 25 ml EtOH and 5 ml hydrazine and was stirred at room temperaturé for 72 hrs.
Completed reaction was confirmed by LCMS and the reaction mixture was concentrated under
vacuum to give compound i. Compound i (170 mg) was dissolved in 15 ml THF and cooled to 0°
C before adding 0.41 ml 2.5 M LAH in THF. The reaction was stirred 2 hrs 45 min at room

temperature and was completed by LCMS. The reaction was cooled to 0° C, quenched with 400
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OC HO 88 HO Conpound a (2.02 g) fromthe synthesis
wohowmpoand 85 was di ssolved in 50 nl of DVF. PTO/USR06831682

solution was added 2.59 g Cs2CO3 and 1.22 g of

I sopropyl iodide b and the m xture was heated at 80 C

under N2 with stirring for 24 hrs by which tine the

uL E@P%bﬁ rlmé{\@% o %}?tdﬁﬁjte@%ﬂﬁ{-a—g(tra&la@ Wﬁtﬁ @ﬂl\'l Qﬁedffb%tr WSO,

lI'ed to room’te erature

dE\Sicea sip § he BEohs e PSSP
MySO4, concentrated under vacuum and flashed by | SCO
( Et OAc/ hexanes) to give conmpound c. Conpound c¢ (1.95
g) was dissolved in 20 Ml H2SO4 and cooled to -40 C

Exaatpleviii Cc3yrpigsiabf fomppung 8hi tric acid (0.28 g) was added

in 2 mM H2SO and the reaction m'xture aIIovvedto @

concentrate under vqacuum and fl ashed by | SCO

c

(Bt OAc/ hexanes) to give 1.31 g conpound d. Conpound d
(1.31 g) was dissolved in 23nl AcOH and 34.5 m EtOH
and purged with N2 1 ol | owed by the addition of Fe

(1.12 g). This-sol uti was heated at 70 C for 3 hours

and was_ co { bynTLC. The reaction was cooled to
L% AR Bhpe Fahude, I utsd with EtOAc, filtered

t hbdtigh c@i\'l“ﬂe Ncorfcenty at ed under vacuum and fl ashed

by | SCO (Et OAc/ hexanes) to give 0.82 g conpound e.

Conmpound e (0.82 g) was dissolved in 20 m of H2O 5

COFCQJOLI_?_‘@X ﬁ&g i Fhiltkis of QAERBAT M eghoHGE) @ﬁbdpl@@@lledmt@er() dried
o this m xtur
e L LA G S ey
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e reaction was | owed
miy pﬂdttbﬁ Yl@i@mnp@rrpi@ﬁ sgeetios vighwaslared IBWWW@WVG f"Fﬁ’@ R 6Hh48t
Thg QLORH weRSo Bt ch%‘-pﬁe%gn an‘dﬂ\htabwméd u;ﬂ@ﬂflteﬁxﬁ@@ff {he nfieproduct solids,
onpound g by ove con&ent rat €4

coRRHBANE L Kﬁﬁ‘umrrﬁ“% %\ﬁ%m% R é‘&ihvtg%we d°§’6°‘ﬁ‘1d Fopopd €
chsbcﬂvoe\ClﬁH andohdgareadF troTHB0 aid fieated 3o KOPUE overhight. 25he reaction was

com aLcé %@ f’l]IlCF 5) Elpeg %tﬁ glrg%graq(\gﬁwnﬁ RIFEA n@vﬁﬁ&@\gltmﬁi@ ldried over

hexanes) to give
Mg&ﬂmmumdtand umbmmalﬁ Ppres bwﬁ{}’LQ\/&sgl‘éﬁ Jdmans 8“’ ﬁﬁalfm?%o““d
go0 DVF- di net hyl acetal and 20 m DMF under N2 and the
reaction was heated to 110 Cwith stirring for 24
hrs. The reaction was conpleted by LCMS and cool ed to
roomtenperature. This internediate was dissolved in
25 M EtOH and 5 mM hydrazine and was stirred at room
tenperature for 72 hrs. 30 Conpl eted reaction was
confirmed by LCVMS and the reaction m xture was
concentrated under vacuumto give conpound i.
Compound i (170 ng) was dissolved in 15 nl THE and
cooled to O C before adding 0.41 m 2.5 MLAH in THF.
The reaction was stirred 2 lus 45 mn at room
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tenperature and was conpleted by LCVM5S. The reaction
was cooled to 0 C, quenched with 400 106 WD
waQew/0a2@102 PCT/ US2006/ 031682 uL 10% NaOH an#Cz@8200k/031682
EtOH, diluted with H2O, extracted with DCM dried over
MySO4, concentrated under vacuum and purified by
HPLC to give 37.g ng of the final conpound 88. 5
FxE%é!EI@cke %tlué&ﬁf@&@&oﬁn@g’o conpound 89 N H Cul, K3PO4 N
, 2-cycl ohexanediamne N ~/ O OH+ [/ ' Di oxane N N
N SENT N~N H uwave @140 C for 30 mn SEMH
1 MTBAF in THE N/ O 60 C H\N-N N 89 Corrpounq from
t he s% of conp 74 (920 nmg) was pl ac din an
oéri 8o i cr owaye/ reaction vial (190 ,
SEVY PO (840*ng) sand Wi LS 7—;
m xture wgs .n Sé odopyri d$ Ref ¢S pur ged .
again V\/l/hl\(léfollovuedbbythe addltlon of 1 o
2-cycl’ohexanedi anmine (230 ng) in 10 n di%x Mevand N2
was bubbled into the solution for 10 mn and the vial
crinped. The reaction vial was placed in the m crowave
for 30 min. at 140 C. The reaction went to half
conpl eti on apd\was worked up by filtering oz—ﬁothe
non- pr oduct |ds 15 concentrating under §acuum and
purifying by Iash to give conmpound c. Conpqglind ¢ was
dis ~ m 1.0 M TBAF in THE-a

ove @ reacti@nsAs@srHEconpl £ W5 and
di§ | A!@n 20, extracted w t $ OF S oMt h
SHMf | dried/ower MySOK® Cconcen ¥ r—yvacuum

and purified)by HPLC to give 117 nmg of the fi natoH
conpound &€ 1 20 107 WO 2007/ 022102 90 HO

Coﬁ%{nys%&% mg?%v%s‘s (%SSOIV!?%( mrgp() ml I%\%F a (,SOQ‘ I(383Ocr)r]§g) %vggyd%gdn g’ollowed

by the addition of 2-chloroethyl morpholine b (190 mg). The vial was capped and the reaction
was heated to 100° C in a heat block for 72 hrs, The reaction was half complete by LCMS. The
reaction was diluted with H,O, extracted with EtOAc, dried over MgSQ,, concentrated by
vacuum, and flashed by ISCO (EtOAc/hexanes) to give 84.3 mg compound ¢. Compound ¢ was
dissolved in 10 ml THF and cooled to 0° C before adding 0.14 ml 2.5 M LAH in THF. The
reaction was stirred for 2 hr 35 min at 0° C and was completed by LCMS. The reaction was
quenched with 400 uL. 10% NaOH and 400 uL EtOH, diluted with H,O and 1 M HCI, extracted
with DCM, dried over MgSO, and concentrated under vacuum to give compound d Compound d
was dissolved in 1 ml 1.0 M TBAF in THF and 4 m] THF and heated to 60° C overnight. The
reaction was completed by LCMS and was diluted with H,O, extracted with EtOAc, washed with
brine, dried over MgSQ, concentrated under vacuum and purified by HPLC to give 18 mg of the

final compound 90.
Example 58 synthesis of compounds 91 to 111

Compounds 91 to 111 were prepared using the procedures in examples 1 and 2 using the

appropriate alkyl halide,
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OHOH 5 d HO 90 HO Compound a (148 ng) was di ssol ved

in 5.0 M DV and Cs2CO3 (330 ng) was added, foll owed
by the addition of 2-chloroethyl noipholine b (190
ny)The vial was capped and The reacti pn was heat ed
to 100 |Cin a heat block for 72 lus. The reacﬁigp was
cgpPFdcgnpl ete by LOMS. The reaction was di | 8¥8dadet n
HP®  extracted-w-th-EtQAc—dried—ever—MiSO4;
concentirated by 10 vacuum and fl ashed by | SCO
(EtOAc/hexanes) to give ng ,conpound c. Conpound c
mgﬁ di|ssol ved |q 10 m f cooled to O C bgfore
adding |0,14 m 2.5 MTH F H The reaction S
stirred for 2 hr /35 0 "€ and was conpl et ed by
LCVS. The reacffo quenched with 400 uL 10% NaCH
and 400 uL EtOH, diltuted with H20 and | |M HCI ,
extractied W th DCM™ dried over MgSO4 amd concentrat ed
under vjacuumto give conpound d Conpound d 15 was
di ssol v [ 4 mM THF and
heat ed was conphet ed
bX)LCNE ted wt
Et gSH,
concent y HPLC p gi ve
18 ng o y pl e 58
synt hesj s_of connounds 91 to 111 Conpounds 91 to ||
were prepared using the procedures in exanples 1 and 2
using the appropriate al hal i de, 25108 WD
2007/ 02R102 PCT/ U
.t _/
93 o Br
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d bO5LHWS CHONNH NNH HOONOHEOHION
N He 112 Conpound a fromexanple 1 (1.72 g) was

wdizesobywel in 30 1 of water and

1.05m

of 37YCHDS2006/031682

and cooled to O Cwith stirring. A solution of sodium

nitrite (700 ny)
m nut es.

in 15 m of water was
This diazoniumsalt solution a was slowy

added over 10

added t[o a suspension of b
PCT/ US2006/ 031682 , (I .179)
of nmethanol and 3.
at 00 ¢C. After Zh

partitijoned betwe
g%nlc

phase
crude C
of acet|i
reactig
cool ed

115

ours,
ethyI
S é}led

and poured

in 100 mM of
| g of sodi um acet at ¢
the reaction m

acetate and W

RS ATEH
nto 3000 n1 of water.

VWO 2007

b With st

as di ssolved in

022102
wat er, 30 n
rring
xture wa
ater. The
2d to giYe the
om

2d. T
30 m ngt es,

The m xture

was extlracted wth ethyl

acetate and t he

> separ at ed

or gani c| phase was shed with brine, dnied over
sodiumisul fate, fiptered and concentrat ed.
Purificlation by aQtomated flash chromatography ?m
sijld ca jgave 606 conmpound d. 10 Conpound dO 58
ng) was| di ssol ved in THF and stijrred at yoom
tenperature. 0.59NH I bi s 0
trinetﬁylsilyl% |, was added an

reaction m xture [ m nuteg. Ethyl Br
formate (0.048 m ) was added -and-the mxture stirred
for 5 hours, then poured into 10 %citnic acid water
sol ution and extrad} with ethyl acetatje. The organic
pggfe was washe yth water, brine, dried oveH

S um sul fate tePed and concentrated. The r‘§mgae
(conpound e [ % 30 m of athanob nd 0.6
m of hydrazi ne hydr eaction stikred for 6

hours. [Then cope€nt pa titioned betweean ethyl
acet at e| and wat er ¢ oanlm/%hase wag washedt with
brine, {dried, oncenttated. Purificgtion of the

residue by HPLC gave 15 ng of

conmpound 112. 20

Exanpl e 60 synthesis of conpound 113 THF O N LAH N

SONH H N NH reflux HN 54 113

Example 59 synthesis of compound 112

~ NaNO,

N _Ha
O
%:‘ Hog;)

[

éQON e

EtOH

HCl1

HOAc

[[o9

112

Compound a from example 1 (1.72 g) was dissolved in 30 ml of water and 1.05 ml of 37% HCI

and cooled to 0° C with stirring. A solution of sodium nitrite (700 mg) in 15 ml of water was

added over 10 minutes.

113

This diazonium salt solution a was slowly added to a suspension of b
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Compound 54 (30.5 ng) was dissolved in 1.5 mM of THF
and degased. 0.365 in | of IMLAH in THF was added

wehkaemlog2i@e room tenperature and the reacti on hearad216/031682

70C. After 1.5 hours, the 25 reaction m xture was cool
to roomtenperature and was quenched with Inl of
water, then was partitioned between ethyl acetate and

V’?@ fahoo Tlﬂgf QJtQ%' il o@ﬂ@?ﬁ oY 3?% Elﬁgdl\ﬁl}ntapet%fé’ &/{ghesaurgnrgla?g" C.

over sodium sul fate tere concen
AMBS - oprscle feafiiop mixtigwsesitigionsd BsFwegpLoty hgotate a1 Wateyg Thsf organic
pha@@mQMElﬂanll]:811061?@1@133—39%1%‘@6%%3 é%ﬂ&% PCT/ US2006/ 031682
Exanpl e 61 synthesis of conpounds 114 to 117 THE N\

\' A\ LAHNOI/ NNNHNNNH hi reflux H 32 114 THE
CoNpdupdHe NaOdibsolvpdl N3B! [of adstid\achd-ind HO me fof 8386 HO) A&, Tl reaction

le-FLHEV\NS h«%‘t@dom |9/5° g fm&%ﬁ@ﬂc%ﬁe%d& x;uglei%gg 3@911 oun;r gl!F 'Hle

““’?E%ﬂwﬁsoexﬂ wedel@ﬂm wpar ed hnseaardpdereaic phes ves wuséaect Wi brine,

dridar QQGdLHo@:Smofultﬁ%amér&l GRY icBheelieg PhEiIChRGt BMasbadidd Bigkn
rereg{jced wth LAHin THF. 10 anpl e 62

chloxg}?rﬁ)qll%)z}/gn caégvrsh? Waoflc:fﬁ%\p @_' Br's- \1 O0--~ CSCOB

Compound d (58 mg) was dissolved in 4 ml of THF and stirred at room temperature. 0.59 mi of
lithium bis trimethylsilylamide ( IM in THF) was added and reaction mixture stirred for 10
minutes. Ethyl formate (0.048 ml) was added and the mixture stirred for 5 hours, then poured into
10 % citric acid water solution and extracted with ethyl acetate. The organic phase was washed
with water, brine, dried over sodium sulfate, filtered and concentrated. The residue (compound e
) was dissalved in 30 ml of ethanol and 0.6 ml of hydrazine hydrate and the reaction stirred for 6
hours. Then concentrated and partitioned between ethyl acetate and water. The organic phase was
washed with brine, dried, and concentrated. Purification of the residue by HPLC gave 15 mg of

compound 112.

Example 60 synthesis of compound 113

IHE

A

> NH
M N’NH reflux ” N/

113
Compound 54 (30.5 mg) was dissolved in 1.5 ml of THF and degased. 0.365 m ! of IM LAH in

THF was added slowly at room temperature and the reaction heated to 70°C. After 1.5 hours, the

o
S

reaction mixture was cool to room temperature and was quenched with 1ml of water, then was
partitioned between ethyl acetate and water. The organic phase was washed with brine, dried over
sodium sulfate, filtered and concentrated. Purification of the residue by HPLC gave 11.5 mg of

compound 113,

114
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e dore a HA(25.67g) i - was
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Compounds 114 to 117 were prepared in a similar manner to the procedures of example 60 in

which the lactam starting compounds were reduced with LAH in THF.

10 Example 62 synthesis of compound 118

Br—"

o{ O*\/ ‘ CH4OH \

Pl CsCO,4 .

N KCOs . { DMF \

O > O —> — . o

NaH

DMF

a d

H,S0 “\\ \ \
H%A: He \\\ NaNO, \\\ HCI

ol Zn/THF N HC N HOAG
no, . © — - O g —
90% HNOg 2 NHp -N
0]
w0 L)

e £ g © h

115



10

organi ¢ phase was washed with brine, dried over sodium
sulfate, filtered and concentrated under vacuum and
wohewhezioon t he | SCO ( Et OAc/ Hexanes) to gi ve ceapawsSzdein31682
(15.98 g). 10 Conpound b (15.98 g) was dissolved in
150 mM CH3CH and K2C03 (17.04 g) was added at room
tenperature. The reaction was stirred for 2 hours,
\then poured ipto 10%citric aC|d wat er solytion and

Xtra vvn\t—h et hyl ceta\ e oNdfani c p
o t h bPpes’ od @ SvEr sodi E%Lsub
andJi\/Eoncent rat &d Minder vacuum Pur

byl aut omat ed silica-gel~. 15 chromat ography” gave 12. 60
g of compound c. Conpound £ (12.60 g) was dissollwed in
250 m and 37.82 g CsCO8 was added foll owed by

Dﬁ%m%? g |yl bremde. TheOJ lbl on was stirred

Wrs andncond i to beN-&&ﬁmhdﬁ:ih&meby TL

H¥act i o UQ \-Rpour ettoidamenot@ags iy ilc_acydwat er
“and extracted with' etdsyl WZO i 'SEM
brine, dfied over sodi um sti¥8P&"an

tender vacuum o give crude corrpound d (15.2%g). 116
WO 2007/ 022102 PCT/ US2006/ 031682 A nechanical ly
stirred sol{uti on ofd( 15.20 g ) in 14 of cone.
sulofri c acgand 15 HOAc was cool edNto -35 C._ To
t hics®Sol ut i d 2 661 MTTBAF i FHFS n@)hﬂrl C @' in
50/ HZSO4 and @ d AP
t ogm t enpepat ur e ThéNgQ@ctl on was conpietey by NTHC
aftell 1°hour.) The reaction nixture was sllo
intoice water and extracted with ethyl "5 acetate,
washéd wi th brine, dried over sodium sul fatg
concentrated under* vacuum and flashed by Yo to gave
Soa.13m9111d1@1e(1ﬁ1 gorpEoadtld éo 1@omp diyirdang C@qui PE°F) Nessetyloxindole a

2 ) g m g)O g? f;%@ V\Q?L.Adg&) g)otggﬂsd'%gﬁ @39@6‘ mllr{s] tfxetﬁ%O%l Wf f YOdQ;gropane

wafs @ddcg mmwr:ds fo TPh& telameawgtan%@ rfﬁcmne?ﬂérad 83Ff24dﬁt‘fst F‘& Feaction
mlt(ﬂldet\%@éﬁlcenl@te@ AReenthal edn l{éﬁldﬁ(fned/ &E\Mdémwaﬂaﬂarﬂe&ﬁhﬁﬁtaﬂ@y The

| SCO to gave und
orgras PSS HE VASHE “Htjr e T °V&b‘fﬂd‘8ﬁd‘*‘% it i%&g corg dgﬁd B
vabtlumH2@ flaghed onlthdSRCOl(EtOadvadErinea teglveld@inpandlb 6@@8 Q)Zi to O

C. To this mxture was added 1.21 g NaNCQ2 in 20 m

H20O and the reaction was stirred for 5 m nut
Caniviosndrbe 428 D vaniliscolypeinia® mh HEH g KzC%lb%@ V@s 2424 at room

te I‘HWQU Nfhe geagtﬁ)% &/aDstir@ N0 nbis, 226 pcmredHa@l @0 SitrkcidlwaENution

e reaction was, al | owed
o GUHFIEC e B s car e ST BBoF B syt oFer sodtum
supiteClipdrddabel farcemdicivamdéi Miened @fufificatiomd by cwfomatge dsilice  gel
be conmpound Purification by autonated
Chéqnfagogrragﬁaleﬁavec% éak ogr d;é gave 4.56 g of conpound h.
20 Conpound h (4.56 g) was di ssolved in 50 mM HOAc and

Cc;lmp%%drgr(l %9 g) %? dBSRLEH 250 m? QI\/@ 2 882 StIO0 ivagadie folddved by
he reaction was co an

9308 A glﬁﬁléi‘e at U fgactigp, was §t 1érg€% wlsrﬁnif%%%@%% ges?ogwtle?edby "&C
TIROMAcREh it DowlE @owsad Rfo BNY @it kald tvedr widt dutratddywith ethyl acetate,
\vgsg dit w1tthe {mx faltlced (;vel so)dium %@ an 1¥cg fel Wrder quu@lg Jg\é%re crude

e and concentrate er vacuum an
cq‘lﬂpa@ﬁ@dlﬂo%lg) ISCO to give 3.30 ¢ of conpound i .
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35

25 Conpound i (3.30 g) was heated to 95 Cin a mxture
of 25 mM of DWF and 25 m of DM di nethyl acetal for

wa20dteor®2 The reaction m xture was concent r at edTWSA®E/031682

vacuum The residue, conpound j, was dissolved in 200
m of ethanol, 1.27 m of hydrazi ne hydrate added and
the reaction stirred for 3.5 hours. The reaction

A u{}hﬁhﬁ‘(lfy NS LRAGERM éqg @@%_?191 1@@%@@ dake. &flﬂgﬁac%panﬁ Q5ROHOA
un

vacuum at e CrU e conmpoun S
wescog 8bbovadl o3 StomSR S 2 K B 56 1t DpSOand
the &délion Qvad aldlvetito valmvufho ratifl tethpbbturel THE FEAion Waecormpiet bp ALC

stirred al .. .Th .
'li‘tc\évl?shay[n "Flw fﬁ%I‘Ofd“B?m"' »%/e},slsgow ayCPoglregj%I i& a?eg%{lde Wlt Wll%]CR;{]yl
acedfel @abhedowidr briNa 28 ovecodivm ne! faget @mcth@f@runﬂﬁdeﬂ}l‘ﬁm&wﬂﬂ%hed by
1sdd @ 5\%‘43@)’ Bf% 5R¢give 4.51 g of conpound 1. 35

R

ound was dissolved in 140 m di oxane
and 14 n H20 2.98 g N-nethyl norpholine N oxide H20
CoMBstin@€l de1l7 @) Gvak l‘bﬂuoﬁe@aﬁéﬂ @Mllm&f&?dmgeedl thndlicky of Zn dust (13.74

g) 1;3,%&-}1%@%%%1%? {5‘@? f l—sigA {’ohggourrse . e c%ysr%n Q/)g(?%lgge%\kaﬁgan% the filtrate

corOsBidted @1Br vagumi and Hash@I®y B Qrio ghstSeii @l compiupd £ on f ol | ovved
by the dropw se addition of a slurry of 5.44 g sodium

periodate in 50 O and subsequent __heat
Copppuad & &pe) Wﬂé§§sé>lve‘f 6%3080‘ AL 2 "av%é? el Bt 40‘8‘%5@’5?1 ﬁ&/@d
1.8b hﬁfccﬁl@@l@lﬁtb@HCTHnKEdbﬂeﬁ to WaS. TOIsedxttne W‘aomdtd ETteNANQy fire0 ml

d.w
(%é?%%ﬁlea%tloa Bzﬁschhrfe(f fo% 3 dnnu?e e?o \t/héscrgfgztl%x Sje;\%vaggﬂc%g ?c{)2 45 g of
coth QM ¢ 6.3gigya@erpalimd Fap @dd BimIHCN @@nﬁggpht@je mc(ugx]_w?epga)llowed
to \Wﬁ% ug & ?b%{n%g%e Cjiﬂlrezang stifted YR saadhs %%pﬁé@f@rn@)\vam&ered off

e addition of co

g iTEH 0 Visamr S b bR S ML BUGEI A chomogrphy

gattd doloedeshRtndd) C for 16 hrs. The reaction was
conplete by LCVM5. Diluted reaction with H20, extracted
with Et OAc, 10 washed with brine, dried over Na2SO4

Coaiﬁdtmﬁﬂlf(é S61t) adsaiibsdyed ratmhii© dc grldvle15cl“01ﬂ#8l§n@jh%ted to 90° C with

StitTi mn gﬁo? 86] %Imf,B A}E@éct%ln %péo\éﬁ)@teﬁ 'ﬂy %cﬁls%d JJGEd ﬂﬂgorﬁld:%@tatgne3 The

he reacti on was z / %2 1,
redq DU BIX BES WO s@wévrmu%glt%léwﬁt@taéd BVfaEteﬁ\/E“h GI‘W a?eéaéeétei‘%lﬁ
ﬁme& o hEor B SArR @ RGE Rbdiah eflfattnhe rconcé@eatbd Nindet ivhautue cinduilashed by

, extractfed with Et OAc, washed with brine, dried
IS%QéOrgIWéZ@@P CorgROR¥ent r at ed tinder vacuum and fl ashed

by | SCO to give 17 ng of conpound 118. 15 Exanple 63
unge Obﬁ '\'i,)[%w%%%s%“@ @Qdml;%% SiEM Gl of DirEHB 25 @ of

0
DM@ 51@@:&1]9121@1219 fc@ﬁ&ybomN %eictlwn}-)gﬂp winf_'poncentrgted und)er vacuum The

residue, compound j, was dissolved in 200 ml of ethanol, 1.27 ml of hydrazine hydrate added and

" the reaction stirred for 3.5 hours. The reaction mixture was concentrated to gave the crude

compound k under vacuum at 20° C. The crude compound k was dissolved in 220 ml DCM and
cooled to 0° C before adding 2.31 ml SEM-CI and 4.56 ml DIPEA. The reaction was stirred for 2
hours at 0° C. The reaction was diluted with 10 % citric acid H,0O, extracted with DCM, dried

over Na,SO4 concentrated under vacuum and flashed by ISCO to give 4.51 g of compound L

Compound | (4.51 g) was dissolved in 140 ml dioxane and 14 ml H,O, 2.98 g N-methyl

morpholine N-oxide H,O was added and the reaction was stirred until everything was in solution.
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Nal104 ONI V' \ 60 C\ NN'NSEMHNNSEMOHNNH H

Cd 120 20 Conpound a (40.6 g, 0.197 nol) was
wdizewokyee in DMF (500 ml) and cooled to 0 C. POTHIS2®6/031682

solution was added Cs2CO3 (0.22 nol, 1.1 eq) and allyl

bromde (18.7 m, 0.22 nol, 1.1 eq). The reaction

m xture was allowed to warmto roomtenperature

TOQM?[ erx](!trgxmmxa-w@a%z% (Rs?ﬁ (égﬁagé E\ EIOE?A #tbggncw sohliluoH%qggv%d by

and extracte or gani
8PVfisgradpiden plag Bady Ofm 4 ge@iunhpdrinéataids Ogm| éIzD @nclewbsequent

wmg &@Q° CTh@caﬁ}QJd\'(/@d's]&l YRS i QMM RH cdn{ﬂ)le‘(&@%ﬁ*‘ QCM% {8 MEetibh Ig§(tule

ow 25 solid was treate
ol SIERGP Mo iem s ARG OHD o cataeee b P et ov foess
cm@pmr@tea Sgleofacgonpoliished 8PISCOOo give@h@ond@ (1.5$@). ut i on of
conpound 119 (12 g, 34.6 mmol) in DCM (175 nm) was
added Hunig's base (3 eq) followed by SEM O (1.5 eq)
Cogmerrd i Ghe@ ves dizgelied i 2r50’érﬁ1\ﬂl?eﬁﬁéi€ﬁ%ﬂ@l oneg as Biged4 followed by

thehx@&l fi @1, of IMJO[UQQC(MB Qz@) MRS ik vBas %%edddnh tht et ths ledeMat 40° C for
Xtr act ed over Na2SO4

l6§’bc’l \;Fé] ATCGe8 Y18 ﬁ?ﬂ}%ﬁe Eﬁ\“ﬂ%éu gﬂé\tﬁﬁ rel"“f’i‘@n e |I'{§9ee"\§€é“éed with E0A,

wasigh jvélc brdd, dried Hleadh,SOLAE cWiDeRQRT bP 22002t give compound o. Compound

VE(%@)/ SE%Q @/ ﬁ%%md Q&He&) 5@%{9 hMB (Fs‘ln IF&-IE' aTlga t1on ag Jheated for
CIn hexanes gr adl to aFG{‘C dV

6. 5( fogrs at éO" Cglgd/()was g@mhﬁL@ 0 "ngg rgictlojp 18P cowagtrated under

vw@bﬁsﬁhﬂ(&id wlltn m@xéiﬁﬁctgdgw% 'ﬁt()A@n\gasﬂ%QV(tlg Pind L dricd Abver NaZSO4

is mxture was added
CO’KE’WéieﬂiPrdﬁbYﬂ 61 ﬁ‘lﬁéaﬁbﬁ%‘% IO HhGHy et éontpeunflslég g, 5.55
nmmol, 3 eq) and a solution of Gs04 (0.380 mM of a 100
ng/m solution in t-BuOH) to give a black mxture. A
slurry of Nal0O4 (1.2 g, 5.54 mmol, 3 eq) in HO (4 n)
Exgiaise &@d deanidessphraerotuis  eand £20pi dl y stirring m xture.
The reaction vessel \was then stirred at room
t enperature_.f 05, 1 thd t hen heated in a/60 C oi ﬁﬁr'\,’,'gc'
o or 2 B,é;urns Ag; oling, the 3¢ &
O
GXTT actedwith
r ead over/\g . T e soI verit was mY%d* in vacu
and the residle was subrect ed to flash Chr omat ography
\(silica gel, %%O-»OSO% Et CAc~n hexanes ad| ent
a

N .7% §§§
Iﬁ \—NH

rd d
i ed+m=a P -
skaltsemd 15 héhted fo 608‘@"for 5 hour
solution was di.luted withd20 and extracted wt hzo
COEb@m a (doheeg, 00I9@ ail)Cwds aneanvewaSquBIMnWawcdd%@td Gy«) To this
over
solutloln wa c%edb ész?éh@% gltl §an&i 01‘01%1 1r82}§21d9é12 (l),llbf %qt).eahe
lca@t@npmmnfelvcﬂatallmdby wem@ ogm aMmraahr@owgnghof Tiporpoendas then

dihitgcgwi&a}%co)?‘ Bl exB AN RRSAS 03fL) C RRPARAE 1R L waslighe PR hed

with H,O, brine and dried over Na;SO4. The solvent was removed in vacuo to give b as a yellow

692 %)

solid (41g, 85%). Compound b was treated in a similar manner to the procedures in example 21 to

give 15g of compound 119,

To a cold (0°C ) solution of compound 119 (12 g, 34.6 mmol) in DCM (175 ml) was added
Hunig’s base (3 eq) followed by SEM-CI (1.5 eq) and allowed to warm to room temperature over
4 hours. The reaction mixture was diluted with 0.1 M HCI, extracted with DCM and dried over

Na;SO4.  The solvent was removed in vacuo and the residue was subjected to flash
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woko7opzwal HPLC HO- HO ON O N + H N-NH H N- ReT/Us216/031682
123 25 Compound a (1,09 g, 2.29 mmol) was di ssol ved
in tBuOH (8.0 mM), THE (2.5 M) and H20 (0.8 m -) at
roomtenperature. To this solution was added NMO

cltx’%%dt&%%ﬂ}gtsiiée gei nd!;lD%WA (%cqgllexaflegl %_'mgelmonﬁtosa@ﬂof&td Q5.2 g,

92%0ng/ M solution), After 4 hours, the reaction
m xture was diluted wth H20, extracted wth Et OAc and

_dried over 2S SO r enoved i cya.
C,o%mcamq %6) egsl.g%rgm%gvas ﬁfﬂg% 18§10i;a61\l\?%s.0ar§1 a%ﬁzg) (brd m\ﬁ% H\"tiloom
ten®hkRRb ody ajphye Wsiatlded &-gehyim@pholin&Posifet @Awhydath@x/ah s, 5>

mng%g_ﬁ])dggigcg&tém @O%;E)xg fga8 1206%1 Qﬁﬂlﬂut%n ultlguCyt@ to Elve a black

mixtSA0 Arsly)ry WA B0 €k &b J4rmEolnhpe) ﬁletlz% ﬁﬁ‘ll) Hps td(s‘e@%fﬁwdttﬁnta the

r ﬂpwlﬁstﬁ%%rm!(tﬁt b a"h& Q:a@ioﬂ Qes4éll QvabehePbtirfed GEITDA tﬁﬁﬁﬁ&hﬂ’lﬂn 124 and
racemc m x

theg éﬁ)&?ld at %60 k?yOIH?ﬁtl} fg} £ HELSC }{‘tu r &eo%l)tég r%t{‘rgfm&%re was dlluted dw1th
bride? 2xtated 40h DGMofnd claejpownta; 323 . Thexdvepl ‘easesmcyymmezsqlosanéfthe

1-03%%%?&%%@#\?%6{0 %‘T‘agg cl'{t@tﬁatﬁgr%ggr\(ﬁilvg §§\I d\lan% %@)%El '{/lrtl-lféeogéﬂes |ﬁradlent
elutip) M- ffoed d3002ue, 37%0). Conpound a (0.5 g, 1. 05 nmol ) was

di ssol ved in THF(3 3 mM) and cooled to 0 C AO 5 M
sol uti on of BBN H

F ‘
CoRE M dgBH eI ERESECY Fdrt N QLB LAY 3 T Bk £4° o
hedt@l th 6OPT tor Bpafrat The goludtvers ditthel vitha:0iand) emttedr Wish EMS The

or %mlgpayglltz%yv% QwMO (Egefv\jlcfwggggr Ibgllﬂe 'Inld%lﬁ dWEP oveP @]'ag%@ t @he

he sol ution
sorrvmt ewetiotsy /@90 A EH ‘?SZEiuPrﬁl)bJGCtﬂé toewrl’%tatltr*rlwrtél’%‘iﬂ affprd 8 mg
t”{dqa@l 20 minutes the mxture was extracted with
Et 5 and dried over Na2SO4. The sol vent was
reaned in vacuo and the residue was subjected to
flash chromatography (silica gel, 10 - 80% EtQOAc in

Examl)a(lagfs sy%{hems 0 comp%kulfg 2(1)n1)22 tal% l@gf ord conpound b

1.0M TBAF-THF Sﬁ
OSO4 NMO HO 60°C HO N S
a—
Nsgm (70 °/° © N W-NH
121

SEM
QH
chiral HPLC HCO N +
(@]
N-NH
122 123

Compound a (1.09 g, 2,29 mmol) was dissolved in /BuOH (8.0 ml), THF (2.5 ml) and H,0 (0.8
mL) at room temperature. To this solution was added NMO (0.322 g, 2.85 mmol, 1.2 eq)
followed by a solution of 0sO4 (17.5 mg, 8 mol%) in t-BuOH (0.350 ml of a 50mg/ml solution).
After 4 hours, the reaction mixture was diluted with H,O, extracted with EtOAc and dried over
Na,SOs. The solvent was removed in vacuo and the residue was subjected to flash

chromatography (silica gel, 0 — 50% EtOAc in hexanes, gradient elution) to afford the diol b
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25

(250 ng, 48% . Conmpound b was treated in a simlar
manner to the procedures of exanple 63 to give 24 ny
wohowmpoand 24. 20 Exanpl e 65 synthesis of coRpomIS2006/031682
125 HO TsO O NH Ts2%py. ON (32%9 NI \' OO HNN
SEMHN N SEM McOH dioxane b 60 C ON~N 1.OM
TBAF-THF N60 CNOI NNN SEMHNNH HC 125
(0. %rmé) l;l(ljb}é) b 51%2(94% WABSeafll SSOhMae: sinﬁllam&&)um a in exarr)lple 63
ni |

d treated with pyridine (0O
loﬁﬁ“d‘“f)%yﬂf‘%’l“lﬁrcP‘a@u(@% ny). After stirri ng over ni ght
the reaction was quenched under standard work up

A Fa?(?rl]wglc L i %ﬂg o{?l corlgjbvgundalEL?lq éw\i/gl) wag %e%glétog 13% ﬂ%¥ %gl%gg)h%{f; R V\rlg%' of
copasdlA2add Lhmgpierapend 23m ) and triethlyanm ne (0.05

m). Morpholine was added to the solution and heat ed

to 60C overnight. After the reaction was 120 WO

2007/ 022102 PCT/ US2006/ 031682 conpl ete, the sol vent
ExWase bEMOYatheansd cbh@usd 12de material containing ¢ was
\treat ed in a simlar,,manner to the procedyses of

2~§3 t 0g.gHNBF 25 of ¢ ound 125. 5 E&@npl e

~pf cempaond 12 S : NS
moeN30. 5ok 60 -NH
ERPD = X

leé \\4eMN14O
3P04 , dioxare N,N'H SEMO ~ ~ ~ ~"'~ 5

Ng &
omp'&hn’é“a'\{O %%M] @5 nN'[)Ws d}ssoTvc@ 1111'121§F (3.3 ml) and cooledto 0 °C. A0S M

solution of 9-BBN in THF (18.9 ml, 3.15 mmol, 9 eq,) was added to the reaction vessel and

allowed to warm to room temperature. After the starting material was completely consumed, the
reaction flask was cooled to 0 °C, H,0, (3 ml) was slowly added to the solution followed by 10%
NaOH (3 mL). After stirring for an additional 20 minutes the mixture was extracted with EtOAc
and dried over Na,SO4. The solvent was removed in vacuo and the residue was subjected to flash
chromatography (silica gel, 10 — 80% EtOAc in hexanes, gradient elution) to afford compound b
(250 mg, 48%). Compound b was treated in a similar manner to the procedures of example 63 to

give 24 mg of compound 24,

Example 65 synthesis of compound 125

TsO
Ts-Cl, py.
(32%)

1.0M TBAF-THF
60 °C

125

Compound a (220 mg) was dissolved in DCM (2 ml), cooled to 0°C and treated with pyridine (0.1
ml) and tosyl chloride (300 mg). After stirring overnight the reaction was quenched under
standard work up conditions and purified via flash chromatography to afford the compound b (92
mg). Compound b (92 mg) was dissolved in dioxane (2 ml) and triethlyamine (0.05 ml).

Morpholine was added to the solution and heated to 60°C overnight. After the reaction was
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To an oven dried mcrowave reaction vessel and spin

bar was added conpound a (0.33 mmol ). To this solid,
wQa@abo7(0@21066 nmol, 0.5 eq), 4-iodobenzonitrile POT@82006/031682

mmol, 1 eq) and K3PO4 (0.66 10 mml, 2 eq) were

directly added. After flushing the reaction vessel

wth N2, a solution of trans 1, 2-cycl ohexanedi am ne

co()'@leésthmxlent \J-asqg))ode@ agJ X al& 1{1%&%1 ([Hn)ain %n\f%g qrthecI 1%1 sumlar

m xture of solids egasse
MYUPFTERTHF Bpoepes Ofﬁ’é“qp@aéétt‘? gIF ey POIW%Hdt Rén heat ed to
140 C for 30 m nutes under m crowave conditions.
After cooling to roomtenperature the m xture was
Lymple 8¢ edsyahesis Heogeslup@ 6 was renpved in vacuo, The
resi due was subj ed to flash 15 chromatography to
afford the desjred,coupl 8§ conpound b. Crudeyconpound
bywas at ed 931\'40235 NMei i | manner &1 \ARTHST g dur es

o P M85 of cemRpoundl °e26. anmpl e
mh‘ K, "&B@ﬁpéwmﬁ CF3 F3C
M/ s %E“ﬁu &}' N—NI-P‘%,\EE/BQNEH
127 428 129 Q02 rNQN ogé N i N NANH OHN

N-NHO HHHN 130 131 132 121 V\D2007/0221%§’2
PCT/ US2006/ 031682 'N NONNJ ONMNM ONI\ \ \ N
NNHONIV N\ HWHHHNMNNAH 133 134 135 NO2 HN /

To an oven dried microwave reaction vessel and spin bar was added compound a (0.33 mmol).
To this solid, Cul (0.166 mmol, 0.5 eq), 4-iodobenzonitrile (0.33 mmol, 1 eq) and K3PO, (0.66

mmol, 2 eq) were directly added. After flushing the reaction vessel with N,, a solution of trans-
1,2-cyclohexanediamine (0.33 mmol, 1 eq) in dioxane (1.7 ml) was added to the mixture of solids
and degassed for 15 minutes with a stream of N,. The reaction vessel was then heated to 140 °C
for 30 minutes under microwave conditions. After cooling to room temperature the mixture was
fillered and the solvent was removed in vacuo. The residue was subjected to flash
chromatography to afford the desired coupled compound b. Crude compound b was treated in a

similar manner to the procedures of example 63 to give 25 mg of compound 126.

Example 67  synthesis of compounds 127 to 136
CFq

FSCQ

131 132
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wh

" 0O NNNNH H136 In a manner simlar to the
procedures of exanple 66, conpound a was reacted with

woOheo7/apipe opri at e i odo-substituted heterocycl ePCO/U§2006/031682

5 8 ng of conpound 127; 16 ng of conpound 128; 11 ng
of conpound 129; 9 ng of conpound 130; 78 ng of
conpound 131; 10 22 ng of conpound 132; 25 ng of
anpound 133; 23 ng of conpound 134; 29 ng of
compound 135; and &2 Nag of conpound 136. 5 Exanpl e
N synthe3|s of conp d 137 PN H NHR HXN NH2 Ac20
' O Cul, 04, dj-oOx
QASZOOGIOEQ..A &

sim kg manner to the progedures in exanple q? into
giveNgrude conmpound c. This material was dissolved in
2

HN
N
o=’ ;\} \N—\NH
H
136

[n a manner similar to the procedures of example 66, compound a was reacted with the
appropriate iodo-substituted heterocycle to give:

8 mg of compound 127,

16 mg of compound 128;

11 mg of compound 129;

9 mg of compound 130;

78 mg of compound 131;

22 mg of compound 132;

25 mg of compound 133;

23 mg of compound 134;

29 mg of compound 135; and

12 mg of compound 136.

Example 68 synthesis of compound 137

O e
K} NHZ HZN 'NHQ ACgO
o N N
NO, MW 140 °C, 30 min o
> NO2

! Cul, KgPQy, dioxane
a b c




di chl oronet hane at room tenperature and both
triethlyamne (2 eq) and acetic anhydride (10 eq) 5
woenw/atided. After stirring for 3 hours the reRCTiUszN06/031682
m xture was concentrated and purified by flash colum
chromat ography to give 120 ngs of conpound d. Conpound
d was treated in a simlar nmanner to the applicable
procedures in exanples 1, 42 and 21 to give 11 ng of
qpnpound 137. 10 Exanpl e B9(synthesis of conmpound 138
HHNH2 02N --0O 1202 OMN140 C, 30 min
HO H ~N N N SEMﬁgzgn, K3pP&4, dioxane | H N
R SEM,_a HNN" NH 140 . £ N _ NH 2 A020 O\
/ O NTV ~=~ O02#SE pound a was
conbi ND.t he appr opfi i @ partner and
treated in a simlar manner 15 to the procedures of
exanple966 to give 295 ny conﬁ%ﬁnd b. Conpound b (214
11|1-d|21\%§vap @@rﬁlﬁl@dt\ﬁth@oio&bédaer@mﬁl@|bUatnU aRated inDMIm{l4.nanner to the

/ and 5 hours
PIO?Cglaleft |11b ﬁxanmcqujmetov\&y 818%1 8%]ncﬂognc¢ [ oﬁfw %tgrrlaétvxbaﬁ ecp sSolved in
dlcldbllolhiétﬁfﬁhew fobim EinGéatuardd beis hedhlyaintoh (2 8eed deeticonlaydiid, (10 eq)
wels; a?c?cg.l.ﬁp ter SF I‘?l?c S l‘l(%‘fsecge r ei%tlcg{ ?{ % Q%%t&te@%d%u&ﬁeﬁ@? flash

I SSO | or onret hane,
colgmii &t Chmmnph)etO(gz/eéé‘) mgndf caeraungd. arﬂ*?’}‘e?ﬁnéé W@&E‘Sea&d)‘n paiilar
lmﬁggﬁ(éhc hplfcgﬁmlg&'d&r@qpé{aﬁblgi £2 o 1166 g5 | I hi FGohiftund137.

hours the reaction m xture was concentrated and
purified by [lash colum chromatography to give
conpound d.” Conpound d was treated in a simlar manner

to e procedur.es nple 63 to give 7 ng of
E‘%Drlfp und” R@%“S °f§%‘;“"\?\%d%%7/ 022102 PCT/ US2006/ 031682
Exanpl e 70 synt hesi s gf conpoun 94 Cs2co

1. OM TEA Hﬁ Et O2 01 \ ~ | 6&G,
C N -- o SEM O E F{ N NoMBEMO
139 M (0.2 ‘&@ ag Wj ssohved—

atul rQeoy, t:hemperatur Fo Nhi 8 seut i on
was added Cs2C08 (1.0 mol ) and di ethyb brononal onate
(1.0 mol ). The reactlgg(n1xture was 5 then sbiyred at
60 CNfor 8 hours. Affer wonplete ﬁRﬂ%Mnﬂ#'qn of Nit he

H¥t@rt i ng naterjal, \(( xture 60 °C \\(G |
—_— O
N N N
N = A\ SN \ ~
(0] S 0 & 0] Q
N NNggy N NNgey N N-H
d

= 138

[

Compound a was combined with the appropriate coupling partner and treated in a similar manner
to the procedures of example 66 to give 295 mg compound b. Compound b (214 mg) was heated
to 60 °C in a solution of DMF (0.2 M)/H,0 (5 eq) and SnCl, (6 eq). After 5 hours, the reaction
mixture was cooled to room temperature, diluted with EtOAc and washed with 10% citric acid,
dried and concentrated to give compound ¢ as a crude oil. This material was dissolved in
dichloromethane, triethlyamine (2 eq) and acetic anhydride (10 eq) was added at room
temperature. After stirring for 3 hours the reaction mixture was concentrated and purified by
flash column chromatography to give compound d. Compound d was treated in a similar manner

to the procedures in example 63 to give 7 mg of compound 138.



was diluted with H20 and extracted with Et OAc. The

organi c | ayer was washed with H20 (2x) foll owed by
wonroot@ze t hen dried over Na2SO4. The resi dueP@@aIS2006/031682

subjected to flash chromatography to afford conpound

b. Conpound b was treated in a simlar nmanner to the

procedures in exanple 63 to give 14 ng of conpound

le 70.0 1 esi s of conmpounds 140 to 163
E)&&gc,]d- Eyﬁm&@cgll—fxlﬁ\l%{é%H ONNNH HHH 140 141 142

& {O)F3C NakooN NEDH bocb Q N Mt e Do
N- RHCQ_N .
N-NHH st P o (2102 o= LY

" N-NH
Pé:T/ US2006/ 03882, ok SOZIN N'Qtl-N--‘SEMO(,-- o/ WNNMW N
r HNNHOr H W 0 HNNH 149 150 151 (O N o~ r H

Caxphid'a (02 \mnp DHvAN-dMisblv¢dNk BIMF (1.5 2n1114 3ochb#mpatre HYo Mis solution
was added Cs;CO; (1.0 mmol) and diethyl bromomalonate (1.0 mmol). The reaction mixture was -
5 then stirred at 60 °C for 8 hours. After complete consumption of the starting material, the mixture
was diluted with H,O and extracted with EtOAc. The organic layer was washed with H,0 (2x)
followed by brine and then dried over Na,SO;  The residue was subjected to flash
chromatography to afford compound b. Compound b was treated in a similar manner to the

procedures in example 63 to give 14 mg of compound 139.

10
Example 71 synthesis of compounds 140 to 163
0
N /8 /8
o N N \ N \ ~
N N-NH N N—NH
H
140 141 142
\;
N
© ; \\&H
N N~
H
5 143

146 147
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NNN Or NNNHOI ~ NWHO/ HHHNNH 155 156
157 HNHN~ HNOr HWH OI/ HNNH O NWH H 5 158
w37 MeOf ON M1 -- O ONO N O N PCRUSRIOSN031682
NNNH HNNH 161 162 163 1ii a manner simlar to the
procedures of exanple 70, conmpound a was reacted with
the 10 appropriate brono- or chloro-substituted
het erocycle to give: 12 ng of conpound 140;, 9 ng of
conpound 141; 125 WD 3/022102 PCT/ U ooq{bslasz 1
) of conpound 142; 6%&3 of conpound 143 A5 ng of

PE®®eound 144 1 ng of npound 145; 5 52 Oof

co 54 ngy of ™~NL47; 25

conpp ng OfN O 49; 11 ng

CO 42 RO\ of 1,05

co 11 nmg o * 6 N-NH

; H
conpounHW154 24 ngy of coapound 155; 15 40 ngt of
compound 156;

1568 159 160

MQO\/\?
0 § Ny
N N-NH
H
161 162 163

In a manner similar to the procedures of example 70, compound a was reacted with the
appropriate bromo- or chloro-substituted heterocycle to give:

12 mg of compound 140;

9 mg of compound 141;



38 ng of compound 157;
of conpound 159;

woanpoand2161; 5 ng of conpound 162;

28 ng of conpound 158;
20 ng of conpound 160; 20 47 ng of

6 ngy

and 26 ngCoUS2006/031682

conmpound 163. 25 Exanple 72 synthesis of conpound 164

Cs2CO8 Et 02C~C02Et Et 02CCO2Et
S N ] NO2 CO2Et
Ao rQo:8p

H DIVF,
N2 NO Br CO2Et b c
oufil 14b2N-NH2 IN O H NNNH 164 126 WO

rt 0O ON ONI
HN-NH i .

200 0%%102 PCT/USZOO6/031682 Conpound a (5 g) was
il SN Hi‘ét hyl 2- br onomal onate and treated in a
SIHHB&@Oﬁﬁnﬁﬁme@4the procedures of exanple 70 to give

5 7 d b. Conpound b (5.78 g) was treated
§A%?9cwﬁmﬂﬁpﬁﬁer to the applicabl e procedures of

exaﬁ%ﬁ@@fﬁmﬁﬁww24@o give 2.5 g or conpound c.
CDWB@H@@f&mW@§mHﬁﬁated wi t h DMF-di net hyl acetal and

mari ner to the

zine in a simlar
exangP@ gi”ﬁﬁmﬁﬁﬁ% conmpound 164.

of Cﬁ)mg@ﬂmihpﬂnﬁﬁllw Cs2CO8 Et 02CCOZ2Et Et 02C-CO2Et

5 procedures of
Exanpl e 73 synthesis
ON

NO2 CO2Et / N2 ONI\ \ NO Ha

or , TS5

12 mg of compound 151;
15 mg of compound 152;
11 mg of compound 153;
65 mg of compound 154;
24 mg of compound 155;
40 mg of compound 156;
38 mg of compound 157,
28 mg of compound 158;
6 mg of compound 159;
20 mé of compound 160;
47 mg of compound 161;
5 mg of compound 162; and
26 mg of compound 163,

Example 72 synthesis of compound 164

Et0,C.__CO,Et
Cs,CO 2 2
§ DMF, 1t }(
’ NO, CO,E NO,
a Br >CO,Et b
HN-NH
i. DMF-DMA OﬁkT)*O
if, HaN-NHj
N IS
N N-NH

Et0,C

\T/cogst

N
o \

1
Iz



10

Et 02C~-CO2Et Et02C CO2Et |. DMF-DVA Boc20 N\ N O BnBr
Cs2C3B O H H2N-NH2 Boc DVF PNO d e Ph Et02C CO2Et

wolRaCrRh210MNaOH 1IN ~ O NI N NNH O I / N N NH HPETHUS1®6/031682

Compound a (5 g) was conbi ned with diethyl

2-brononal onate and treated in a simlar mariner 15

to the procedures of exanple 70 to give 5.78 g of
Compoﬁpcio {]Sdgr}l&/as %?W QM %h kaleﬁl 27l§r01gr%mé4\@1§tetaﬁ@ﬁ‘éa%q 1ﬂ Rsifkilar manner

nner to the a I cab roce ures
to tk:x_r,)qaqrppqlue@ of examgle 20 tte) gxgq i,% gof 50@306'? &95@&1}11& béS 7 8 g) was treated
in JGRIREHAReCo (1 anhﬂm))e M‘&@dutrers Bﬁéx@ﬂplw ltdad 4{@%% { Hor2bmpedhd c.

copapby deare P Bl ee S BT AR 00D o
pro€ideaCdTieregnpld 21ho Givd édmphi@H 164e or gani ¢ Iayer was
separated fromthe aqueous | ayer and washed with
brine. The organic 20 |ayer was then dried,
concentrated and purified by flash col um

ExdntMionmt cggﬁt@@,mef&&qpaﬁﬁdqssi 320 of conpound d.
Conmpound d (220 ngcf%@ ed to 60 C i n135%(e of
DNF contalnC% %ﬂrea% and benzyl ﬁr

r Wr&. The re n m xt-ure-was qu
tﬁen extracte 200702210
/USZ Fo/ 034882 wi t i \Et OACNBhd subsequent masH&d

wi t he addi timralcol#O (3x). g'he organic | ayer was dried,

concentrated and purified by flash colum

chromat ography to give 191 ng of conpgynd d. Conpound

d (191emy) Etreated in a simlar nner to the

appl i cabi e [procedyfey for exanpFe: F0 gjye 15103 A
, di sspl vad e e

—t1 i x4 Q GHLH1Oalg Cool 4
solution w added,2N KOBvEZ. 5 eq 2
overnight whilg warmng to roomte o-ragurem A IN HC
solution was added to the reaction and “extracted with
ethyl ether, dried, concentrated and purified by HPLC
to amewd 8 ng of conpound 165. 10 Exanple 74

i of conpounds 166 &Rl C Ph TM5-C,
= » NM,,N+NOJI!|§T'HM O HWH O |
§§ 167

165

Compound a (5 g) was combined with diethyl 2-bromomalonate and treated in a similar manner
to the procedures of example 70 to give 5.78 g of compound b. Compound b (5.78 g) was treated
in a similar manner to the applicable procedures of examples 1 and 2 to give 2.5 g of compound c.
Compound ¢ (400 mg) was treated with 4-DMAP (0.25 eq) and Boc anhydride (3 eq) in
dichloromethane at room temperature and allowed to stir overnight. Upon quenching with 0.IM
HC! the organic layer was separated from the aqueous layer and washed with brine. The organic
layer was then dried, concentrated and purified by flash column chromatography to afford 320 mg

of compound d.

Compound d (220 mg) was heated to 60 °C in a mixture of DMF containing Cs;CO;5 (3 eq) and

benzyl bromide (2 eq) for 3 hours. The reaction mixture was quenched with H,0, then extracted

127



Compound 165 (25 ng) was dissolved in MeOH (5 nL) and

added to this solution was TM5-Cl 15 (0.20 m). The
woeeteoinzwas al l owed to stir overni ght and thear/us2006/031682

concentrated in vauco and diluted wth EtOAc. The

crude reaction was washed wth NaHCO3 and the organic

| ayer was dried, concentrated and then purified by

WIHE mtéﬂé aﬂpslﬁge&u‘antﬁlf \t/egﬁegl i Jagltlgltal ffct? ging nan! 6r%§?¢rlﬂk§ %ﬁga%d

sy nthesis o ound

CO@%@@@M@@E@“@Y ﬂeﬁhrqolvmp cippatogigphiSopgive 1Rjope pf compemnd 102

Ol -~HNNH a Br b 168 Conpound a (5.0 g) was
Co%wlrp(gtggeiggldl m%?r\%vase )L(c—éaleg in g‘gln e?rrinatngegttohtﬁaalgg a&:%%aic?efgreéf% e@ample
21 ¢ gvomPound! 1@83.01111@28 Wmﬂﬁ@d?é (B2 2v P CELAISEA00 6/ 10BHE&BRe of
EIGHAIDhE AOFBREEES) §iOh A PAURG RGN i

HO) " ONO O~ OV i H N NH A E%SN %@%ﬁa%ﬁﬁ%m st
overgg ARG i P EBTRSBAYR A1 BBHLUphtipryYyasi aAdepiathpgegetion and
extgeRl @dh #By! A8 CGIrRadosRAdHEhndVRSifiadidlegPT cSth @MY 8 %&d}f tH&dund
6$IIovved to warmto -20C. To this m xture was added

~butyl nitrite dropwise 5 and the reaction m xture

was gradually warned to -15C. Cycl opentyl am ne (0.9

eq) was then added dropwi se to the cold solution,

fol | owed b}/ triethylamne (3 eq). After stirring at 0C
Exurds i ghvnthesiief sawerido oo« i@ir e was quenched with AcOH
HGR ncent r at ed, undefs0 GHLM The cruummlx,t re was

cmﬂ/uc!;% m&%@ﬁd extract ed h Et OAc 2a F

s5epa y_@fganic tayerg y Wash
(2 N av-BEnic | ayer n arled, con i e d-NH
and p ied 10 by flash'c %unn chronatogra h

(5

Co &1];3%‘}.1& ﬁ?%(sgg?gpwas&qs I‘%Obgl‘fi gﬁg r,@ clie?igéznss%{;tlon wassl'l\/?S Cl
(0.NHBb. VEICHk ek nOxrds altbvidd I Skt elrhigliNarSERn ldodNed\taSEM vadcdcand diluted

with EtOAc. The crude reaction was washed with NaHCO; and the organic layer was dried,

concentrated and then purified by chiral HPLC to afford 10 mg of each enantiomer 166 and 167.

Example 75  synthesis of compound 168

CO,Et
H Cs,C0;5 \
NO, (OO NO,
a Br b 168

Compound a (5.0 g) was treated in a similar manner to the applicable procedures in examples 1, 2

and 21 to give 2.6 g of compound 168.
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15 ~2 1.OM TBAF-THF 60 C HON 'N-NH H 170 Conpound
a (340 ng) was dissolved in dichloronmethane (0.2 M
wandntezated with pyridine (3 eq) at room tenperalse/031682
To this solution was added tosyl chloride (1.1 eq) and
the reaction was allowed to stir overnight. The
reaction was then diluted with 1IN HC1 and extracted
FxcHéﬁJWGDCMyntggls-gh&nfa&%nng: | ayer was further washed with
brine and dried over Na2SO4. The sol vent was
remoygd in >>acuo and purified ol um
c HPb et ography to give 176 ng of “Cowpound b, Conpound
b mas heated to 60C in g seal ed tubesgontaihing 2. OM
Af t er- HE! IO t he so&utl on

OLNTHHC WaASLE5treated i n xS
the g ocedures in exa g3 to.a for%
compdund 170. 129 WD 2007/ 022102 PCT 52006/ 031682

A ﬂlﬁﬁpbﬁcﬂrﬁoﬁﬂ rlB?h @1311 gPin DOIFPRA QGOIQ{VQ) M@;"C KII-QTI% I%ACIH\}VKN?S algﬂ/led
slowlsyﬁmc(i) la%h ﬁ‘lo'\_fred It\? ‘,X\%“H\tf’ l\ﬁ%' Eogkbs mlgtule wap a@\ﬂd%ﬁf}z lse
andNhé BagiGn HOGSre Nad graddaNyf warBEMoO15°CL-Cyclopdintylahiid (0.d ed,)?x&as then
addg‘i-J '8}%9%9 tdelthg %6]19 sgg%on\’\@o%mgé él\éﬁglalkﬁg gi %ﬁl OA[f%mE&r'ﬂ%‘é‘ gt 0°C

treate
ovef lé%éh%ﬂe%ﬁm@ Mifgrg ﬁassqtt%hq@tw%ln‘\q%lsanéd@r@w&@é Wder:VﬁCtml dghe
c1u(101milxttﬁﬂ§vasacmdtea R&h TH?@@BC! %a&&ﬁmtlﬁtb@}é@ﬁ’d the s@pﬁﬂafed organic layer
subgcﬁacng% ?vra 218({ ‘@@eﬂ] e(ﬁ C)D(—Ef)fn m?%l?c-rl%}ga?n?sgt %Elsqd ég}lé?ntr\%g% anIZiKI:Jquﬁed
by flash tdlenn siashegrapht th a2 O] Sdong sfeopaindisved over Na2SO4. ‘

The solvent was renoved in i,vacuo and purified by
col um chr omat ography to give 176 ng of conpound b.

Example 77 . synthesis of compound 170

OTS NHQ
NI
A,
Noem N Ngey Noem
b

NH

nN

1.0M TBAF-THF

170

Compound a (340 mg) was dissolved in dichloromethane (0.2 M) and treated with pyridine (3 eq)
at room temperature, To this solution was added tosyl chloride (1.1 eq) and the reaction was
allowed to stir overnight. The reaction was then diluted with 1N HCI and extracted with DCM.
The organic layer was further washed with H,O, brine and dried over Na,SO4. The solvent was

removed in vacuo and purified by column chromatography to give 176 mg of compound b.
Compound b was heated to 60°C in a sealed tube containing 2.0M of NHy/MeOH. After 6 hours

the solution was concentrated in vacuo to give compound ¢ as a crude oil. Compound ¢ was

treated in a similar manner to the procedures in example 63 to afford 12 mg of compound 170.
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Compound b was heated to 60C in a seal ed tube
containing 2. OM of NH3/MeOH After 6 hours the
weabartezin2zwas concentrated in vacuo to gi ve CORPOMISZ006/031682
as a crude oil. Conpound ¢ was 15 dissolved in
di chl oronet hane, triethlyamne (2 eq) and acetic
anhydride (10 eq) at room tenperature. After stirring
for 3 hours the reaction m xture was concentrated to
afford conmpound d as a crude oil. Conpound d was
treated in a simlar manner to the procedures in
ExgRpiif] e ®/3thews ofgemropef ing of conpound 171. 20 Exanpl e
78 synthesis of conpgomrd 172 TBA O N UAIHANN | \ \ \
THFE N\ \S;\\ﬂl HNNSEMHI HN N SEMH N NH
%2

HCy Qnpdemdy- ot s N ¥edl ve d
ion of | . num hydri & NTN
SBoom t e ¥ reaction 'SEM

was heated to 70C for 5 hours and 25 then allowed to
cool to rpomtenperature. The reactipn was quenched
with H20 angg NaOH and filtered thromgk, Celite. Upon

xtracti wi th Et QAc, ttolmereargani ¢ l\ayer was further
ed no't I ne agdedri ed e The

sol vent £ vacuo and pupkt m

chr omat ogr 2 E oMb 458 ng of conpg pN  Conpound

b (100 ng) was,treated in a simlar rran§17e1rHto t he

R BT TS STl B

at wymttresiaarof Te dnpolnidn §7Cadibd iyl ichlodde Q1.1 Ng) 40d dheNeddtibn Mas

YIS, B S i O HPLIBOR i G,

Th preamigtayen o futthemaghst mq?glpp,@rinq indiriedhevsl VpdSAunitiayelvingeas

rerfoSed /8 G)cyivas el eithy b M RIFREkAh Blve 1 7612@0%@1@}93\1.}1@@
m xture was heated to 70C for 5 hours an t hen

all owed to cool to roomtenperature. The reaction was
Cogu@nd beds imatel tdHIAC dnakseNeiGhbeanaokaining R OB & (NH; AMeOBIg M fter 6 hours

thc%iuh(%newas%g&ngﬁ%]c{ igci/taéug % \é\{‘vé Iaon%o%cg ast ;] Gu&! (glan&l&mplog‘ degr was
~was further washed wth

dissolved in dichloromethane, triethlyamine (2 eq) and acetic anhydride (10 eq) at room
temperature. After stirring for 3 hours the reaction mixture was concentrated to afford compound
d as a crude oil. Compound d was treated in a similar manner to the procedures in example 63 to

afford 2 mg of compound 171.

Example 79 synthesis of compound 172

iy ' H 1.0M TBAF-THF H
N LiAIH :
H 'SEM N NTsey N NNH
a b 172

Compound a (219 mg) was dissolved in THF and a 1.0M solution of lithium aluminum hydride (3
cq) was added at room temperature. The reaction mixture was heated to 70°C for 5 hours and
then allowed to cool to room temperature. The reaction was quenched with H,O and NaOH and
filtered through Celite. Upon extracting with EtOAc, the organic layer was further washed with
H,0, brine and dried over Na,SO,4. The solvent was removed in vacuo and purified by column
chromatography to give 158 mg of compound b, Compound b (100 mg) was treated in a similar

manner to the procedures in example 63 to give 5 mg of compound 172,
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10 H2O, brine and dried over Na2SO4. The sol vent was
renmoved in vacuo and purified by colum
wohowratiogr aphy to give 158 ng of conpound b. €omps2ee/031682
b (58 mgy) was conbined with the appropriate halide in
a simlar manner to the procedures in exanmple 70 to
gi ve conpound ¢ as a crude oil. Conpound c was
treated in a simlar nmanner to the procedures in
exanple 63 to give 19 ng of conpound 173. 15 Exanpl e
80 synthesis of conpound 174 O Li AIH ##H HO N\ N N-N
Exéh gN"N N sbntf}ésg\mfco@up&ﬁwlm HSEMHSEM ¢ OH1.OM
TBAF-THF HO 60 C N ~i N NNH H 20 174 131 WO
2007/ 022102 PCT/ US2006/ 031682 Conpound xii)mas
prepared in a simlar mainmer to the procedlires in

e%anpl o usi ng the ate Halide. Xreld
oS ’ 4 5 &Mﬂmplﬁ : esis of co
KoL - (S (T BAH N O \
F%\II\H NN SER H N N - MOSEMOM TBAFATHE 6 1\ SEM
GOC NNNH H 175 Conpound a (127 ng) was treated
inasimlar ner to the procedures in exanple 70 to
give 100 ng ©of Yconpound b. Conpound b (50 ng) was
di ssol ved in and a 1. OM sol ution of
1.0M TBAF-THF ©
60 °C N N
E{ N-NH
173

Compound a (219 mg) was dissolved in THF and a 1.0M solution of lithium aluminum hydride (3
cq) was added at room temperature. The reaction mixture was heated to 70°C for 5 hours and
then allowed to cool to room temperature. The reaction was quenched with H,O and NaOH and
filtered through Celite. Upon extracting with EtOAc, the organic layer was further washed with
H,0, brine and dried over Na,SO4. The solvent was removed in vacuo and purified by column
chromatography to give 158 mg of compound b. Compound b (58 mg) was combined with the
appropriate halide in a similar manner to the procedures in example 70 to give compound ¢ as a
crude oil. Compound ¢ was treated in a similar manner to the procedures in example 63 to give

19 mg of compound 173.

Example 80  synthesis of compound 174

OH
H H Sﬁ
N LiAIH HO
0 3 = O — SO0
H SEM i N NMogen N NNgey
B B c
OH
1.0M TBAF-THF S\\
o HO
60 °C N S,
N NN
H

174
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10 diisobutyl alum num hydride (6 eq) was added at OC.
The reaction mxture was allowed to stir for 2 hours
wana7toaz2zwar med to roomtenperature. The reacPCOUSHAS/031682
quenched with MeOH and filtered through Celite. Upon
extracting with EtOAc, the organic |ayer was further
washed with H2O brine and dried over Na2SO4. The
CofPbM@Nt4 RS p]rcﬁzr@lvﬁ d 4Rt 3R 80 e LR LN IS e{% Fr e sing the

cont ai ni ng ound ¢ was subjected to the
“"?J%*%\E‘Fhélﬁie &FW MESAPBUHA L@ was treated in a 1>
simlar manner of the procedures in exanple 63 to give
2 mg of conpound 175. Exanple 82 synthesis of conpound
176 HO, H Cs2CO3 CO2Et tL. DM, 25CNI\/bI\/gC( N O
3 Example @ | sygthespy ofcq@pomEN/Hf N N'N gqNH 'SEM SEM H a b
c H1OMTBAF-THF 60 CN OHNNH 176 Oo;?ound a
) he

80l uatl'd)n of SE'\ﬁet hyl “maghesj um chI o'erIV'de (6 ef
added at 0C,,The reaction mxture was al | owed to stir
for 132 WO 2007/022102 PCT/ US2006/ 031682 2 hours and
0 @AWFrred enmperature. The reaction was
WD @nd filtered through Celite. Upon
extracting w fload); Hhe or gani c |layer was further
washed with H2® brine and dr| ed over Na2SO4. The
o B TR T e RO Bali ™ PF UGS CLmpaR Q) e
10Gvarg of F@a?toeldi . n Camggumil b0 menwerdisgvaihe THF pnde ¢ AN @fitibm of
10 diiSH il I‘i}@ﬂ&' (K%q)%ﬁ%c}d%& apﬁgp qy:sg&c:‘é@ mixugé(aggjillgwga?’to stir

synt hesi s of conpound
for 2"hours and then wa1med to room temperature. The reaction was quenched with MeOH and

filtercd through Celite. Upon extracting with EtOAc, the organic layer was further washed with
H,O, brine and dried over Na,SQ,. The solvent was removed in vacuo and the crude material
containing compound ¢ was subjected to the next reaction. Crude compound ¢ was treated in a

15 similar manner ot the procedures in example 63 to give 2 mg of compound 175.

Example 82 synthesis of compound 176

HO
032003 OzEt 24
\}
Noew N NNggy
c
20
HO
1.0M TBAF-THF
60 °C N
0
N-NH

176

Compound a (127 mg) was treated in a similar manner to the procedures in example 70 to give
100 mg of compound b. Compound b (63 mg) was dissolved in THF and a 1.0M solution of

methyl magnesium chloride (6 eq) was added at 0°C. The reaction mixture was allowed to stir for
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10

DMV, 25 CN NN HNNSEMH"NSEMHN N'NSEM Br 10

HO 1.OM TBAF-THF 60 C N o L' HNNH 177 Conpound a
wO02688/myp2was conbi ned with 1-bronmopropan- 2- onBCTAS2006/031682

simlar manner to the procedures of exanple 70 to

give 225 ng of conpound b. Conpound b was dissolved in

| O8eOH THF and sodi um borohydride (2 eq) was added

2 hddrst e t15Al W@ todborh @AM SRP iRt on whad, c]%&cﬁé'd \%itlhgﬁg(ﬁ’and
reactj on s quenched with 10%citric acid an
ﬁ&’cfiﬁet \f{\r{g‘é’t '

s R pelingrih EOAGART eratnig laver wasfurther tged with
HNasire dndviltidd o2 @Va,380,i mMee sh@ntdvak 8cho®des; vINa2 Skdthe a_rti&. material ¢
SLNERE 98 L STRASS et AT By S 0
ProcediEssibrrameie G ebve fpwphebrpowals 7€.hen treated in a
simlar manner to the procedures in exanple 63 to
give 34 ng of conpound 177. 20 133 WD 2007/ 022102
PCT/ US2006/ 031682 Exanpl e 84 synthesis of conmpound
Exdd8e 88 HRNtWERS ofi€orboufd M7ELT O N 1 10990 d/C HO v ' NO2
NaHCO3 TO NO2 Cs2CC3 Ng2 MeOH TEBA DMWF 3ab 1
NaNO2 O N HCIgsid20O OyN C. 30 N HOAc 8;OON,~

-} TO (D) 2. mercrco] Q (P MeOH d e 5(- g
O'SEM ?‘\ e N N sew O‘SEM

a b [o}
Br

Iz

H

1.0M TBAF-THF
60 °C
— O

.

177

Compound a (288 mg) was combined with 1-bromopropan-2-one in a similar manner to the
procedures of example 70 to give 225 mg of compound b. Compound b was dissolved in
10%MeOH/THF and sodium borohydride (2 eq) was added to the solution at room temperature,
After 4 hours, the reaction was quenched with 10% citric acid and extracted with EtOAc. The
organic layer was further washed with H,O, brine and dried over Na,SO,. The solvent was
removed in vacuo and the crude material confaining compound ¢ was subjected to the next
reaction. Crude compound ¢ was then treated in a similar manner to the procedures in example 63

to give 34 mg of compound 177.
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ON i. L 40 C/THF H2NNH2, HO O N )D. 10 1 O CCNQ H
0 2. Ac20, -400C EtOHOHN NHTf 178 A m xture of

wa-2e0mo03- ni t ropenol (8.377 g), triethyl benzyPamuszeonm31682

chloride (11.36 g) in CHCO3 (125 nL) was stirred for
10 mn. Finely ground NaHCO3 (16.80 g) was added. The
m xture was 10 cooled with ice bath. A solution of
chl oroacetyl chloride (4.78 nmL) in CHC13 (25 nlL) was
added over 20 min. Stiring continued at OC for 1 h.
Exafipls &1 x tsyrtkesiwabcommemdigat ed at 60C for 5 h. After

cooling to 13, soI vents were rotary ;ﬁaporat ed, The

et et vl oo, g,

WL, er NAHRO Nd)zmzCOsesue dedOp N esti-er
(100 rrL% wEBA I ed rigorously Gt 2 It. Solid was

col l ected B§CHKiltration, 15 washed wi thRwater (2x),

and dried under vacuum The solid product a (10. 26 Q)
was used directlyanchor the méxt step. To a mixture of

oL und a (1.84/¢P and ' ar bonate (30@5404;) in
0 m) was d’d@d EtI in an

atNhl, T@g, @Agt MG stlrre for 1 h, then
at rt for 2H§®/Me “the mi xt dre added wat er (150

nmL)¢ and Et OAc (150 #).dThe contents were nixed well
until solid dissolved. The aqueous | ayer was separated
and extr ed with Et OAc (50 nL) The onbi | Et CAc
oS0l C re WaSMBETA t o, neo( d_dried
i | trat+er—amd evapoe+rati on| of ¢ 2h
&rpourwl c” (2, 02 AgQ. P8 A sBOt i on of Ocofplindic (2. 01
g) in MeOH (270 nmL) was vacuuned and flU8hed w th
A ﬁilxtuﬁ@@efhmu(o%(l)ltlop]e@(ﬂ’o(mﬁ @), (@i bengylanarsura ddedie (M g) in CHCL
(1§]ﬁ1 )SV\EaF the fox g%}ﬁm%ﬁnQOmdﬁﬁég (ﬁ%%é}ﬁwgrag&gnl“h@%ﬁtme was

e nm xture was
cofled wig iehathh r\@u@honaofphldl ogskety Gl arigle(4a/8 cnludis Fiagls (3Ringly was added

ovg{%ﬁm. Cﬁﬂﬁg Bl iRt QRo@RY € h CORMAMME vas €ibn Ké’i&d@) 6OC1f3145 M fter
022102 PCT/ US2006/ 031682 TO a m d
copl Ol ﬁ@V%ﬁtSM@lCﬂggly@VﬁpO@&q hq jeqi ue Ivai%\sq?ﬁéjed 1rhw%\&t(%00 nalzi @n

stiffbd) folB0 @En V@Sﬁd a\d@ eolleated P |ﬁ||.tfatl@ﬂ wafhed odth uvateni ()i Tle solid was

105@@36%@%% fate ¢ ),3%116(5]L gorcgl{]lng > 4. sUl? vm )é&fégt@d Wﬁltratlon

ransferred 1nto
wahed twith evaef (2810 maimdjuxdiel(\mwz@BT@)Sohdm@@ (K. g6 )W Hseﬂ/émﬂy
fol tﬁé)mxﬁstc?'nL) and water (15 mL) over 20 min. The m xture
was stirfrred at OC for 1 h. MeOH was nostly renoved by
rotary evaporation. The remai ni ng suspensi on was
T(ﬁ” |ni=ltu@,d> Pabrhfbuied @r94(g5 Q]dl”bhélmﬁmﬂbonﬁé (€1%) gQ ir2I3QF 1§10) mL)Eta©Adsled
Et&g}p@ d‘nL\SvaNaqﬁ ec%%a an 1?9 l1a h(rj alilga rr‘?’l)rg] elre Etnreg) Eli! d@fo( il'ﬁothé\?'a} rt%}ci h.

evap orati on
T(Cl!hﬂmd)mmﬂwa z(daedl\gatg)(lmlohnd/\@tg)mgé@@ 1@)r B@tqoytelft%wer@ Fxed well

untx?g%li &,?szg 1"%1_ -I;Quc%ussllz!ﬁep %/g§§e9'ﬂat9f aR QABRHAGiB HiBAOBOGIL) The

cone

comb@pql,\ﬁ@é\c S@H@o‘%%?feu‘f’aéhe\ﬂla’gthﬁéa? @alogtmlgo@jdfdg?}é\/[@O@ Filtration
m@@ba\ﬁ@@ﬂi& WEYI Rt @AREEpdaNd J @DAaEY evapor at i on,

A solution of compound ¢ (2.01 g) in MeOH (270 mL) was vacuumed and flushed with nitrogen
(3x). 10% Pd/C (0.45 g) was added. The mixture was vacuumed and flushed with hydrogen (3x)
and stirred under hydrogen for 2 h. The mixture was filtered through a pad of Celite and washed

with MeOH. Concentration gave compound ¢ (1.758 g).
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The resi due was suspended in EtQAc and stirred for |
h. then stayed at rt overnight. Solid was collected

woyodriokzmat i on, washed with Et OAc and Et Ac/ hexBQ®/US2006/031682

(1:1), and dried in vacuum The 15 crude was purified

by flash chromat ography to give conpound f (0.941 Q).

Conmpound f was treated in a simlar manner to the

appl i cabl e procedures in exanple 2 to give 43 ng of

TFA salt of conPound 178. 20 Exanpl e 85 synthesis of
TocgwpBisRécorpoundeN! . ¢98\): cope. RIA! (INgpnLNin wtpr (44 ml)290C was added a

soIGRIHRD @J&i‘iiuﬂl?l&té/‘(@$3 @T ﬁ%fc@ ] an'iLq 1 %Wﬁm e m5xt1ﬂla %@sﬁﬁ@@ Lt dc¥or
nner

30@%{? G AN Lo P oMY Ad! 00 NRdANG.org oM (0
mIKA@OBater~5S mi} ov@r 200N, FheOmiXKOR: vaus Istiddd aDIME fc@ll‘iDR/IeOﬁ[ wdd nfostly
1en]t§1?d % 0% gp«]]\/ dp%%%%l\'}- hgqéeﬁ)%?go %?p{\fq %:!16‘%6511 %%bwilte '\é]%_' n@% 81d

EtQAE( SSNML. 2EtOh ¢ dayar was sem@m@l and\wishedowish bidre E6) ) @nddried

(N&?@é@ Fittrdtion'and evapdtathi gNel co¥bdun@Pe Zwl 1&\"%@@‘%&%11@&1 for
2O/ MeOH f g b 1. g40(: THFEkENI\ﬁ—Q] .Aczoplllc

"CESEH Oz’ S H N-NH

To a suspension of compound ¢ (2.98 g) in HOAc (42 mL) was added conc. HCI (0.79 mL)
dropwise. The mixture was heated at 80C for 2 h. Solvents were removed by rotary evaporation.
The residuc was suspended in EtOAc and stirred for 1 h. then stayed at rt overnight, Solid was
collected by filtration, washed with EtOAc and EtAc/hexane (1:1), and dried in vacuum. The
crude was purified by flash chromatography to give compound f (0.941 g). Compound f was
treated in a similar manner to the applicable procedures in example 2 to give 43 mg of TFA salt

of compound 178,

Example 85 synthesis of compound 179

. j@(QY
D
HO" " NO, N N-NH

a

X

Compound 179 was prepared from 2-amino-5-nitropenol in a similar manner to compound 178 in

Example 84.

Example 86 synthesis of compound 180

: Etl, K2008 a ﬁ Oy g

N N

>S o;s\;©\Nog i 0/:/87;©‘N02
c
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10

5 180 Conpound a was prepared follow ng procedures in
reference: Petry et al, in PCT patent application
weouabl7ieaz on no. W?2005116003. To a sol uti on oPCT/US2006/031682
conmpound a (727 ng) in DM (10 ni) at OC was added
pot assi um car bonate (955 ng). After 10 mn, Etl (0.184
m.) was added dropwi se. Afer 30 mn at OC, the
m ture was stirred at rt for 16 h. Mre p?IaSSI um
rbonat e JM)e|(Nb091 (10 Hel)0%airrdC Etl (O 92 rTL)
OQ\QB ded. -Fhe—mi xt stirred—or N
0% NGt e@M$Rder Q/ NPre r &sPHue v@s Péa Téhﬂz
with EtOAc (60 nL) and water (30 nL). Gtrig acid
solfution (10% was added “until pH=7. Et CAc | ayer was
separated. The a ueous | ayer was saturated with

sotdiNahNPs ul fat a extract ed Wokdndet QAc ( 2X) . e
COWBI Bd Et OAC\ oI or}g; wer e—l(mwshed) \ﬁ b and
dr| ed (Na2sSO4)Q” &hrd 0 hy gave CB 132

2. Rg)ARANd Ogon‘pound cq To a s8I Ot 3

Hz@@'fﬁ@dﬂj (1117 m) g DI\/ISO(9 M) was add%d Nel (0. 14
nmL) and round Na (364 ng), The m xture~was stirred
for 30 min then pouro}j into saturated anmmoni um

gg%ml‘ﬂdre ,s,qle,J,thqp |(Cb |

2. E,0A&0°CThe Eé&'tlract 0 an I\Néi'2804) The crude was
purified with flash chromatography to give conmpound d
(89 ng), Conpound 180 wad8dprepared from conpound d in

Coﬁpo%'n{in al @rﬁs Hﬁﬂf‘e%r foll&Yin% IB?OC@H\H%L '1& qpf'er%no@'r 9&?‘%” 8s i ggT \Fbtent

nmpoun

ngy
"‘PPS%W Blﬂ)@i@élzﬂ %W%é%é@ﬂéﬂ%zolutm a?ﬁﬁ)rn@mw aﬁﬁﬁm@ém RMBf10
mLg enqED WAKadi&flpopissidh I:axlk_otnhte (9@5 2B 163r 16}% FtI-(0.162 ij\ltvlas ddded

To a tion of conpound
dloh\m&[?g’: %qul at (5\& 'e\[;(c amlx(ime Iﬁedj{/ﬁt ()1‘1 (gh. rlh%re (ftaS'SLPm\ﬁg onate
(1. %@ea]\/@dﬁ@ o) alElaElb@r?atlﬂa)(Wh?ﬂd@)The/kﬁlktelle vias miined fhit 6 b before
con@thr}tlg uﬁﬂc) %@@m "#ﬂg ?é;ldueTQQS tf@a?é& Wltﬁ E\f@&c %g %L) %gd Qtat(ejxr (t30 mL).

Citric acid solution
C ‘“ﬂfni‘“q SOH‘&}OWP@ Yassddad oniling 7. BrRac @dﬁt‘*@ﬁf%’”\%@ éfhdpqumtwyel

wasl‘mtut'ateﬁtvm&oc&ﬁﬁi silvate end. extFddeed G BabIS n(J;@Yﬁge RSN REROK A BGons
conpl ne Et

e G TRB ™ B e PP BN O oo
COﬂamdnctHG Eong)Na2SO4) . The crude product was purified
vvith flash chromatography to give conmpound b (132 ng).
nmpound 181 was frepared fromconmpound b in a simlar

To ﬁﬁ?\‘hté’r“ of sorprernddn@ i § Bk @M Oeturves added Meh (Oel apfp|2ad grpund
Na@Ad3@ m¥j, 6111@11147(&\'1‘9 waf sieRIEOUNdmiBhen Eéﬁ@émllt% $B@rated ammonium

chlm%le sgllutlon (5(9 mLS: hlE mlxegi sglutlon wtl's I?Ltu?e?ted( with solémm sulfate and extracted
with EtOAc. The extract was dried (Na;SOj). The crude was purified with flash chromatography

to give compound d (89 mg). Compound 180 was prepared from compound d in a similar manner

to the applicable procedures in examples 1 and 2. Yield 14 mg of compound 180,
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OV OHi I iPrl, Gs2CB N N2 CH2CI2 F N2 -F OO F
FDWV N2 F b H2, 10%Pd/C 1. NaNO2 HCl / H20/ CH3CN N
woidw/eoneg. HCI O N\~ ON =~ 0 ¢ Et OAc/ Et OH F RER/UR2006/031682

NaQAc F NN~ F HRO/OMBOH FHO ce Od 15 QZO N\
Me2NCH( OWe) 2 H2NNH2ZH2O N OF F H 0 DMF, 120C Et OH, 60C
OFI HNNH F f 182 A mxture of 5-nitroisatin (3
Ex@h ;@@@I Dex 76 nmL) in dichloronethane (100
) va RsfonaRIM 70 T T D (5 n) was added
s(ovvly After 30 nin, water (200 ni) was added.
% c | ayét, O‘ﬁ@@sseg Nar ed, The aqueou®y,
egd w-tir—etchl 030 |
gani ¢ sol uPMbns we .
purified with flash chfonfitography to give conpedind a

To(q%bll'lﬁ'o h )c01 p]bund ey\g 3%85711 081%%%80 é:) ﬁ%%G %%ﬁ?)%azsa?fl-re&?smm
catRery tee{&ﬁi’eaig)c é§tP¥Lﬁ1mmaEtb@rial‘ BLY B1s 884d.gTheamighuiesap stofRY ht rt for ca.

5 70l ho di tﬁ@'lc(dlsoglgloxm-}b%) -wrgg%d&&i )ﬁt'ithl qu? mmgassetvbl(/{ng dl"h@%on%ts wale deluted

(T hen at rt . Sol vent wer e
wi a]élﬁ)@ﬁq ang-pygater esTl’GLPélu%% layr Yast SeRsrrind 306t shEegedEVIOAE ! Qved The
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Cogirgundd B)hmﬁm@abd (ﬁﬁmél:@'mg))und B\inm sihiler eranfer ©aiga@pitdblb procedures
o in éx%mél@@l 2. %%Egégf&%%&l MI’ Et OAc (28.5 ni) a.nd Et CH
(5.7 m) was stirred nder hydrogen for 2 h. Filtered
through a pad of Celite and concentration gave crude
compound ¢ (1.339 g) which was used in next step

Extthieed | YsynGonnaundend@s treated in a simlar 10
rr%nner to the applicable procedures in exanples 2 and

2 gi ve B¥xwfuaf comﬁ}ou d 182. E?sﬁ,rﬁélg@ofg §ynt hesi s
ound 488 o) N
NO, = CH.Cl - NO, om
© F DMF F-T NO,
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N 1. NaN02 ~
HQ. 10% Pd/C \g HCI/HZO/CHSCN N conc.HCI
o HOAc
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' c
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15 N\-OH
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DMF, 120°C  EtOH, 60°C N-NH

D

i 182
A mixture of S-nitroisatin (3 g) and Deoxo-Fluor™ (5.76 mL) in dichloromethane (100 mL) was

stirred at rt for 16 h. MeOH (5 mL) was added slowly. After 30 min, water (200 mL) was added.
The organic layer was separarted. The aqueous layer was extracted with dichloromethane. The
20 combined organic solutions were dried (Na,SOs). The crude was purified with flash

chromatography to give compound a (2.115 g).
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N LAHHTHF NON\ NH OaN\Nreflux NN H 49 183
15 A suspension of conpound 49 (174 ng) in THF (10 nl)

wano@@2nag added LAH (1.5 ni, 1.0 Min THF). PO®US2006/031682

m xture was stirred at OC for 15 min then at rt for 4
h. THF (10 nL) was added. The m xture was stirred at
rt for 16 h then at 70C for 5 h. LAH (2.5 nL, 1.0 Min

To g'_lﬁ)ltlo%ﬂoﬁggﬁq a"i‘@ 'f’O tnh BMVEQHS BN 2 0N £2 8P RErb e (3.834

ure wer e added subse uenth{ vvaft J
&) 9. igpivpy! lodldfd@@h@@ﬂéewhfﬁ)”as HHe fiet el Thgmat it for 9 h.
Sollrbrlist wedd teRBveaNgl vAMRE,EME FaiduORasgaMEoet beteeadiPau Iaﬁti ®fer. The

183 t I fi
OrgANE B%ggtwr’l& F’%E}lﬁt\)l/\g] #75 Véa\l_sl\? % VP %Illrsaturlate 9 Wé@g&%%ﬁﬁ%%ﬁp &%%%N% 5(14)
Therg)de \Exmbcew@mﬂ@wtrmwgapbf tocgtynpmmundm 4Ng) BH3/ THF N
I AC20/Py O H2, 10% Pd/C OI NO2 rt ~ | NO2 EtO

CAEH tOH 4- 25bC00 Ni = NI NH Ng ;{34
A Tt SGaprote] b OF e AR OB 1 Poe &)8- (Ozfg@ L)
wa§>1§tin@m\/&@ﬁhy@@@@@m@lﬁ @FNRrefd llﬁou@h l'«iﬂ:ad of Celite Mdi cnnc'EHFa)mn Jdvecrude

COlrr{iIJO)é(lh rﬁé}?@%b@})cénrvxyag Sf? 1nn;Lex sgei dbec J‘mﬁoﬁl?e ‘%I/S\A%Etgj dlgrg aiilh%ar
maTitee tonhmuopllrceblmscegmresrm edhmates ? andf2d ko gvet3 anecbf tohmpovgel §/82.
MeOH (2 mL) was 138 WD 2007/022102 PCT/ US2006/ 031682
added. After 30 mn, the m xture was concentrated
under vacuum The residue was partitioned between
ExERSA® ( 150mese)of adtshowmt 8 (50 nl). The organic |ayer
wa separat ed and washed with  saturagted NaHCO3 and
[ nmpound b (1.297
crude
7 I\&irL'\')L1 at OC was
m xture was
for 16 h before

bN(NB‘BB M)ud N pyri di
added, dcetyl chloride (0.54 ni).
stirred at OC for 30 mn then at rt-

. A hgpdAgon Feeh@dnd 49 (OG.m\hd BHF (( A mix) 3t 0Gaas aidetbicA T (lojoml.sle) M in

Tl—@:g dlglté Fﬂ_el)ftlg]? )é(v%su rti%raéqs()&g ttgxlullrﬁrr{eug.il{%g bt rggu g}l}gl”l\—?\ggo mLI) was ?dgﬁ% ghe
mibetewee stirfetl @Aco( 1600ther 8 7¢(higr Dh. 5 AR (2.5 mL, 1.0 M in THF) Was added and
the contents were heated at 70C for 4 h. To the mixture were added subsequently: water (0.3 mL),
10% NaOH (0.6 mL), and water (0.9 mL). Filtration and concentration gave crude compound
183, part of which was purified with reverse-phase chromatography to afford compound 183 as

TFA salt 21 mg).

Example 90 synthesis of compound 184

Hg, 10% Pd/C

o)
i BHa/THF K AczO/Py tg
O —_— —_— —-
ii NOz rt ﬁQQNOZ ﬁégwog EtOAG/EtOH
a b c
o<’ o<’
N — N O S
—_—
S\Ji lNHg M N-NH

184
To a suspension of compound a (1.072 g) in THF (40 mL) at 0C was added borane (15.6 mL, 1.0
M in THF). The mixture was stirred at 0C for 30 min then at rt for 16 h and more borane (11 mL,
1.0 M in THF) was ddded. The mixture was stirred at rt for 4 h and then dry MeOH (2 mL) was



10

30

10 citric acid (50 nmL). The organic |ayer was

separated and washed with saturated NaHCC3 and bri ne,
wana7dezee (Na, S04). The crude was purified w PaTfuSa®b/o31682

chromat ography to afford conpound c¢ (459 ng). A

m xture of conpound ¢ (457 ng), 10% Pd/C (49 ng) in

EtQAc (20 nmL) and EtOH (10 nL) 15 was stirred under
ddmdﬁﬁg% i Qrthelgxxnrre c%gé]egt@f q{bg‘ﬁ vg'ci.l_.m %‘he Sy av&ﬁggértitioned

The m xture was stir Tiratron
beREHCERE A0 o) ga/ate K MeL e Shrpweanit leve( wokepngyed a@d mpterhlith
satOrald@ NaHCIOS @b EBtideNand dBibdT {12380, Terke &y db Qmﬁ;ﬂ)ﬁn@Q@ hé%%ﬁ'ﬁas use
d”Q rocedures of exarrpl es 2 and 21 to give

%pound 184. 20 Exanple 91 synthesis of conpound 185

O'rSOS N H2, 10% Pd/C NS~ N MsCI/Py NO2 - ' N
8\
Tol\p%hﬁbg 04' %dul &m?ﬁllmllcji b:\yg%'bz 81?) d éhng 68 7grlrjﬂﬁ)d @) (8%6%3?- J\I 3cetyl
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coJ&EtomOﬂWk{t@ (Wﬂ@) St fdaed aRdbwitaddQhe Bknd Bas §t1lﬁ@<§] fcﬁlt?ao Mkin and
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citigeiaitd (WheL)oTl@;amgamcllayewas maaatsepﬂrmm witvagtfetd WaHT 0, and

, )
B OLEINTERS, 0800 i SO L A P
¢ (E3mound b (0.596 g). 30 139 WO 2007/ 022102

PCT/ US2006/ 031682 A m xture of conpound b (0.595 g),

A TREHCE PR AGEY M o £ gt ROM: (P Pt i E 10 )

wag streenintiathydngeg el 6co npond%C Pd/0 . (8Rihg gy as a&hddc ITheMRSkture was
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tregipdf B Sipilep mﬂlﬁwWaéhet@@&P‘é@lpﬁowdaremfmmmiesrﬁaam ét t(t gve Hemg of
corffahd cbl e procedures of 5 exanple 21 with
DMVF- di net hyl acetal and hydrazine to give 126 ng of
conmpound 185. Exanple 92 synthesis of conpound 186

Example 91 synthesis of compound 185
§ MSCI/Py \ Hy, 10% Pd/C N 0= ’
(O

\

NNH

185
To a solution of crude compound a (0.657 g) in pyridine (13.9 mL) at 0C was added MsCl (0.65
mL). The mixture was stirred at OC for 30 min, then at rt for ca. 40 h. The contents were
concentrated. The residue was partitioned between EtOAc and 0.5 M citric acid. The organic layer
was separated, washed with saturated NaHCQO; and brine, and dried (Na;SO,). The crude was
purified by flash chromatography to afford compound b (0.596 g).
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OPd_CI2e Cl}L Et ligand EtHN CI ON Et3N N Al |yl
bromde N2 toluene C N2 toluene NO2 NaH DM 1000C

wéQa/a2w2 10 1. NaNO2 *02 | 30. NH2 \ H N HOAeCTHS2@6/031682

NaCAc 0 O H2O MOHOH C d f conc, HOAcG o N
Me2NCH(OVe) 2 H2NNH2ZH2ZON 3 0 1 -NH H O DWMF, 100-115C
Eﬁ(ﬂh 60C H N 9 186 To a suspension of
\ e,t 4-nitr ok
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exa@PIEP OB MNUDRIF(Rmedyg3tal apdilykdadhermnsee é2angof{céMpangy 185.

bi s(bi phenyl ) di (t-butyl)phosphine (179 ng), and

triethylamne (2.1 nL) in toluene (10 nL) was heated

at 80C under nitrogen for 3 20 h. After being cool ed
Exdilerol, tshehesisxf compowd$sadi | uted wi th Et OAc and

filtered. ncentrati on gave pg‘dpzrrpound b (1 78 g) To
a mxturg_o corrpou:_nd b (317 my)d and

Et*@@ms addedd! grl , 60%Eh, oi | er m'de
NBI Omudr& (OC, Noyas wadsed dr%ﬁ)’v@\ heNaH/DMF
mi xt ure’ vvé%)ogtlrred at OC 2580P©r 0 mn hen “at rt
for 2 h before dilufed with water and Et(%ﬁ\c The
organi c | ayer was s?parat ed, washed w th wat brin
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oS t ogr gphy too . corr‘ﬁclma@f c (450
231 62—FCT/ US2806+ 084,68 2—TFe—a—sol ut i
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HOAc
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\
g 186

To a suspension of N-ethyl-4-nitroaniline (5.2 g) in toluene (31 mL) was added chloroacetyl
chloride (3.7 mL). The mixture was stirred at rt for 15 min and heated at 100° C for 1 h. The
contents were cooled to rt then to ca. 4C. Solvents were decanted. The solid was re-crystallized

from ethanol to give compound a (6.7 g).

A mixture of compound a (2.43 g), palladium acetate (67 mg), bis(biphenyl)di(i-butyl)phosphine
(179 mg), and triethylamine (2.1 mL) in toluene (10 mL) was heated at 80C under nitrogen for 3
h. After being cooled to rt, the mixture was diluted with EtOAc and filtered. Concentration gave

compound b (1.78 g).

To a mixture of compound b (317 mg) and DMF (4.5 mL) at 0C was added NaH (154 mg, 60% in
oil). After 10 min, allyl bromide (0.333 mL) was added dropwise. The mixture was stirred at 0C
for 10 min then at rt for 2 h before diluted with water and EtOAc. The organic layer was
separated, washed with water, brine, and dried (Na;SO,). The crude was purified with flash

chromatography to afford compound ¢ (450 mg).
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5 was washed wth water (2x), saturated NaHCCBi brine,
and dried (Na2SO»4). The crude was purified with flash
wohowratiogr aphy to gi ve conpound d (1.158 g). €omus2we/031682
d was treated in a simlar manner to the applicable
procedures of exanples 2 and 21 to give 520 ng of
conpound 186. 10 Exanple 93 synthesis of conpound 187
N H2, 10% Pd/C AI"N O N WAH 10- H N-NH H EtOH 186 187
A xture of compound 186 (120 ng), 10% Pd/C (16 ny)
Tojgoptiey pfegmpquyd \své%%a) iy B dhady Wansddebejrporuger. lﬂoﬁc (3 mL)
welriadlded albwkynAamd V00 6RR tvadiistD rAf@aya BREPOUR 3 B whadl&lded. The

mlgg%é}q} %n ﬁé %gpl\ I 8%4 e %_XIR%;'QI ) ed Ml%_l’;'{iﬁf? n&%g m%@fﬂteﬁ%&le%rate
wag ggshiad Wigwary (@x)s edtwrtted NaldEOx¢ brigpo amtl ddB6MNaSO. 1T he ictide was
)mTHﬁ widh- fﬁslmh)onﬁgogl%xv@éwémgun% d&?l\g Cﬁ% @01%17011119 d%vaMrea%Q ina

dr opwi se
S“Ep“l P‘F‘é‘a‘ tatihera&’plf%l?le profeduies] eé%inrtlf‘é 2@@1 24 E? &1Y?e520 mgxqf mrepound
18%as added 3 M NaCH (1.5 nL) and H2O, (1.5 niL, 31%.
The m xture was stirred at OC for 15 mn then at rt
for 3 h before diluted with Et OAc and water. The
aqueous | ayer was separated and extracted with Et OAc.
Exa_hlﬂc @ﬁnbéyﬂ@gsls%tf 0§1§H gyl ons were WaSh_ed_ W h_ bri ne
agg dried (Na2SO4). The crude was purlfled with flash
r .phy to afford conpoundc188 (3 25 ng). 141

omﬂ $02 PCTHLIPBEE/IC031682 NE ;-u synt hesi s
ApRuUNg-NH89 ~""N—SEWMFer, i Pr _Ngatalyst
=0y 2 O'N (2nd gener&PHon) \ N SEN‘HH N- CH2Cl 2 H

N- Y}qu@ ab TBAF/TH F O N NN, O N NNH
87

A mixture of compound 186 (120 mg), 10% Pd/C (16 mg) in EtOH (6 mL) was stirred under

hydrogen for 4 h. Filtration and concentration gave compound 187 (120 mg).

Example 94 synthesis of compound 188

(
1. 9-BBN 0 N \ A
A N N-NH
2. NaOH, H,0, H
HO
186 HO 488

- To a solution of compound 186 (90 mg) in THF (4.6 mL) at 0C was added 9-BBN (4.6 mL, 0.5 M

in THF) dropwise. After 15 min at 0C, the mixture was stirred at rt for 2 h. Cooled to 0C, to the
mixture was added 3 M NaOH (1.5 mL) and H,0, (1.5 mL, 31%). The mixture was stirred at 0C
for 15 min then at rt for 3 h before diluted with EtOAc and water. The aqueous layer was
separated and extracted with EtOAc. The combined EtOAc solutions were washed with brine and
dricd (Na»SOq4). The crude was purified with flash chromatography to afford compound 188 (88
mg). ‘
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NHSEMH c¢ 189 5 To a solution of conpound a (240
nmg) in CH2C12 (4 rL) at OC was added Huni g's base

woQoB®32mwr) and SEM CI (0.164 nl) . The m xtur eBCWAS2006/031682

stirred at OC for 10 min then at rt for 18 h. Water
(4 nm) was added after the contents were cooled to OC
After stirring for aqueous | ayer was separated.

X gall fes shed with saturated NaHCOBi
E -mﬁe & gl tg Es%%élﬁ\g{g% 1‘@@

I ne an The crude was purified with

flash chrowat ogr, ive € (270 Pscﬂﬂwﬂ
S @ﬁgﬂ%mﬁ 3 C1£2ng gensrafion)
© j vdded”GFTﬁT§’bafﬁ Negation 11

: r 2. Concent r &t

W R sildca gel, the crude was\ purified wth flash

chromat ogr aphy to give conpound c (27 ng) 15 A
BA 1.0 M

The crude was purified wabh fl ash

oSl AR GCRBN, LB LheL LERRES ité)?rg"“ﬂ%7§&5@f8%%%aﬁeé°~3°8
mIQRhd SENGCNCONIH @LH Te Nk turp waBQirrd@@ 0C SorrtD xtinuthen ayft for 18 h. Water
(4 ﬁw‘ﬂm%u& dll?tgn the énm wet% Q({BIECF% @C(gt%r E@r)m far M@%e(ogs |

was stirred under rogen f
sermfafedy Hiei B3N ia Hele OEh FaTEd Hith %9&1”@%@@&14@9@ bé‘P‘a%Ré‘ %4 @H Sﬁag The

cridl® wadksukifib Bkt b Neh oM RES By giS€cotpbdBI T maphy t o
afford conpound 190 as TFA salt (28 ng). 142 WO
2007/ 022102 PCT/ US2006/ 031682 Exanple 97 synthesis of

Tocosghoiun df d@iodnd H (SVBE) ifTERG4 PNGINt @ was 2ddef] Kira0) D@ tahysie™
gm%l %IHI(B (()lq n%%) "H% ngr stgrtegﬁgl 191 Cofder @i it Giif gek %R%@ Gas

g THF 2 nmL) was cooled to ca. -/5C

PULWDBth(ftE Mloﬁvogla@w@o 8F9 TPy ¢ dn@dded dr opwi se.
Tenperature was gradually raised to -50C and

A m%!u% o% compound c (133 mg), TBAF (0.82 mL, 1.0 M in THF), and THF (1.5 mL) was

heated at 60C for 20 h before being diluted with EtOAc and water. The organic layer was

separated and washed with brine and dried (Na,;SO,). The crude was purified with flash

chromatography to afford compound 189 (75 mg).

Example 96 synthesis of compound 190

N
N N-NH
H

190
A mixture of compound 189 (45 mg), 10% Pd/C (20 mg) in MeOH (9 mL) and EtOAc (9 mL)

was stirred under hydrogen for 2 h. Filtration and concentration gave the crude which was

purified with reverse-phase chromatography to afford compound 190 as TFA salt (28 mg).
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5 for 30 mn. The m xture was re-cooled to -75C.

Propi oni ¢ anhydride (0.24 nL) was added dropw se. The
woenpaeaar e was rai sed to -30C and gradual | y POTMS2006/031682

over 30 min. The mxture was transferred to a

solution of hydrazine hydrate (0.30 nL) in ethanol

(6.2 rrL) at OC. The mxture was stirred at OCto rt

E c’qm %f m Xture was concentration
. er va SE%‘S %Hpoueag%tljue was partitioned between

ter s Likesomgani ¢ | ay&” was peparated and

h e N
ch ormt*zbgr aphy tsmagNM@,qz@ch@und 1 1 as HTFA] salt (55
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reated in a s
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tragGoe H WONHOHO@’WWM\IHEHE@ 3EmBHnHigndl 462 mCh AISLI ke hikture
wqy\@tﬁleﬁra@ pared: fn thQQnﬁQU Age ?m)ltﬁle @va§ Bl AR RRG vab®m. The
i cabl e r ocedur %2\ exanp 2. The crude was
‘C“%d? R R oL ﬁPW%‘%gT}é?pﬂﬁ%ﬂnlc lgyeryyastsepagatedond washed
with ONgJidadd 0, 26 dap) @RGOH- Thd Wee Sk frafifiel ath deverse-phase
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oh]?%%%%&%@év@hg&@% ?tltel1 g? EA \%%tﬁsey% hcentrated under
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e Hogs gani c | ayer was separated and
Exr‘mpl?]%a Syt“{z]%lsoso ﬁompo‘é“ 018%“ ed (Na2SO4). The crude vas

rifiegd-with fl t ograp ' conmpound
O?\g , s B 6055 0a" et Lsande o
P e /109, synt he s.of conpoun@=494 \\ L
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Compound a was treated in a similar manner to the applicable procedures of example 2 to give 15

mg of compound 192 TFA salt.

Example 99 synthesis of compound 193

— 1. LHMDS, THF Ohe TeoH 4 \ OF,
N —_— 3 O O g
o O NH — N N-NH
N O 2.CRCO- N- EtOH, 60°C H
3. HoNNH,Hz0, EtOH
b 193

i)

Compound b was prepared from compound a in a similar manner to applicable procedures in
example 2. The crude was purified with flash chromatography . A mixture of compound b (70
mg) and 4-toluenesulfonic acid hydrate (31 mg) in ethanol (3 mL) was heated at 70C for 30 min.
The contents were concentrated under vacuum. The residue was partitioned between FtOAc and
saturated NaHCO3. The organic layer was separated and washed with brine, and dried (Na,SO,).

The crude was purified with flash chromatography to give compound 193 (28 mg).
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K2C3, DM, 50C H a NNDJI ONN12 OHNNHOH

"SEM 5 def O O TBAF N ONNN THE NN NH H
weEM792494 To a m xture of conpound a (23.90 gLTAISA006/031682

K2, C03 (56.56 g) in DMF (400 nL) was added 1, 4-

di i odobutane (18.89 nL). The m xture was stirred at rt

for 5 h. MeOH (100 nL) was slowy 10 added. The

m xture was stirred overni ght before concentrated

under vacuum To the residue was added DMF (400 ni),

| 2003 (37.70 g) and allyl bromde (23.61 nlL). The
ExBht Woe Wamesddres®duaiioart overni ght. Mre K2C03

(18.85 g) and allyl bromde (11.81 ni) re added. The

m xture was,q.heaked at g%c for 5h. Afte$

ncent r ak.conpmt he resi dye was swepended in Et OAc and

fiN ed. —Fhe—Fi++tr at shed—wi tda hatH——
03 t ed® MaRO3, hal f at ediobe i ne invg, TRPAC
dried 15 ¢ Mag8®™d, The ude was purified with flash

cheomat ogﬁ"‘%g%%br%d‘jafford canpound b (11.88 g). To a
sol ution & eBHpSlifd b (13.604 g) in HOAC (60 ni)
cqoled with cold ter was added nitric acid (11.2
rr%, 90% ftuning). After mn, the m xtuge was
oS and—di-l ut ed MitR stowt y, fol N
@ ion with9 v@ ) \-Nine coﬁ%ine(g NN,
Expract'§=were 20 wes h saturated
brine, and dried (Na2S%4). The crude was purifigd Wi th
flash® chromat ography to gi ve conpound ¢ (6.677 g). To
a solution of conpound ¢ (6.677 g) in THE (100 nlL) and
HQAc (100 mL) cooled with gold tap water was added
zBnc dust (8.015 g) in porpions. The mixture was

16 hTBAhe mi xt yre O 2007/ 022102

. ’ QAc (300 nL) and
od thmough &Fpad of filtrate was
ncent' at ed Under vacuu

(ca. 6 g) which was used w thout94f urt her

hter D PREn AR DRPE Moo Har 4L dr T SRl gt o
digiiabetat2(1A99 ofL) chrpoung W@ 4tind dExtafopb d. VROHsY M bk ives ddwly
ada TR QCUIRQW;IEQ\?'&S %&%d'@emight before concentrated under vacuum. To the residue was
added DMF (400 mL), K,CO; (37.70 g) and allyl bromide (23.61 mL). The mixture was stirred at
rt overnight. More K,COj; (18.85 g) and allyl bromide (11.81 mL) were added. The mixture was

heated at 50C for 5h. After concentration, the residue was suspended in EtOAc and filtered. The
filtrate was washed with water, half éaturated NaHCOQ;, half saturated brine and brine, and dried

(Na:S0.). The crude was purified with flash chromatography to afford compound b (11.88 g).

To a solution of compound b (13.604 g) in HOAc (60 mL) cooled with cold water was added
nitric acid (11.2 mL, 90% fuming). After 30 min, the mixture was cooled to 0C and diluted with
water slowly, followed by extraction with EtOAc (2x). The combined EtOAc exiracts were
washed with saturated NaHCO; and brine, and dried (Na,;SQ,). The crude was purified with flash
chromatography to give compound ¢ (6.677 g).

To a solution of compound ¢ (6.677 g) in THF (100 mL) and HOAc (100 mL) cooled with cold

tap water was added zinc dust (8.015 g) in portions. The mixture was stirred for 16 h. The mixture
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20

H Br CH2CO2Et [--0 NaBH4 N Cs2C03 N THE/ MeOH N O H N
NNSEMDW OI/ HNNSEMOc, HNNH a b c HO TBAF

wOoRE)7@2HHoN' NH 195 10 Conpound b was prepared PCOMIS2006/031682

conpound a in a simlar manner to the applicable
procedures in exanple 62. To a suspension of conpound
b (80 ng) and NaBH4 (55 ng) in THE (2 nL) at 50C was

wasa %qgtacblvetp%tézgc ﬁo‘iﬂ- k{r &Wﬁ&«% %ﬂl@ g‘ﬁ% Lbrf eCve:%S TH@ %tﬁga was

over ni , he m xture was
corgpiitigtee gndsi t/zhms]atomﬂatce@e QNG G (cat § @r’wheﬂhdvaé pef oyt Gipther

]JUIJ‘hCQthHO B3RoGnS @l Nk Sed WeX SinfVARMNBE BUihéI REBTabASEHTIres of
he remai ni ng cont ent yier e partitioned between Et CAc

CX‘"éP?'Pée @Sto\&é(?é%‘“gﬁf@ml%?‘@gﬁ c layer was separated and
washed with saturated NaHCO3 and brine, dried

(Na~2SO4). The crude conmpound ¢ was m xed with TBAF
(0.44 nm., 1.0 Min THF) and THE (1.5 nl). The m xture
Exgvage Haat sydthesis ofompowerlAf ght . After concentration, the
residue was partitionegdo between Et OAc and m@ter. The

ti orgromgosmpaya ed and wagh wi t h/wat er
o rl ne:s»zmza.d dr hec SO4) THAKEOIE T UHE YBs
r at ographyotio

X [t (29E|mg . S¥anpl e 102
synthegsi s of conpound 196 OH, 1. 9-BBN N N

NaOH, H2Q2 O N NNNH H H a 196 145 WO 2007/ 022%02
PCT/ US2 /031682 To a solution of conpound a (880
ng, crud inT m.) at OC was added 9-BBN (23.6
HAF 0,5 Mip~JH owmy. The mixture was stirred at
Tt>foro ents were cooled to OC. 3 M NaCOH
T8 L) FOON (4 E wer e added, The nixture was
stirred<ar rt for 3 hthen diluted wwth EtOAc and

wat er. The orgé&hic | ayer was separated and washed with

Comrpoam% \gas p%a MOHQ&%plgwdnﬁn aglmql gﬁlérqg]h(e %&Q@procl&l@es in

reverse- g ase chronmato
exproplgp/ eTO acsowpwn df opowns bRpmeapd NeBi (hriype) IESEH?rp% @Li/@ééoc
w8 Rion @b A9MRBWRE The fixture was heated at S0C overnight. After cooled to

rt, the mixture was diluted with saturated NH4CI solution and stirred for 1 h. Organic solvents

were evaporated under vacuum. The remaining contents were partitioned between EtOAc and
water. The organic layer was separated and washed with saturated NaHCO; and brine, dried
(Na,S0O4). The crude compound ¢ was mixed with TBAF (0.44 mL, 1.0 M in THF) and THF (1.5
mL). The mixture was heated at 60C overnight. After concentration, the residue was partitioned
between EtOAc and water. The EtOAc solution was separated and washed with water (2x) and
brine, and dried (Na,SO,). The crude was purified with reverse-phase chromatography to give
compound 195 as TFA salt (29 mg).

Example 102 synthesis of compound 196

OH
!
f 1. 9-BBN
0 >~ S 0 " ‘a®
N N-NH 2. NaOH, H;0, N  N-NH
H
a 196
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HN H1-O NON HNN OSEMHWH 10 a 197

Conpound a was treated in a simlar manner to the
wappiziceziok e procedures of exanple 62 to give 8€TMN2m5/031682

conmpound 197. 15 Exanple 104 synthesis of conpound 198

N NO HN SEMONWHH a 198 Conpound a was

treated in a simlar manner to the applicable

To ? é@&%ﬁ %rf %%(13)(3{11 dea)@égg-llge cé&h tmoT @ b’éemL) ﬁ%@g'asoidilm '@ﬁ 6 L

esl s
0.5 MinNHD) HOleNT ISENK e MaMthF{i atpf fogaZ lj_gge coplpgts Weye cooled to OC 3 M

Nadf Q&?{11Q}2a?nll QJZORM{LW&@ QRLY 3’3@1812{&11 @MM% AFNAS tHeh Qiﬂit@ldmth

sim mapner to the roce
R Bo6 3T G EREPTed HE MR S PSR EE S g brive
5 andl@8ed BNEX@pTe 40& synphiedswidl roenppusd clzGfatddraphyD th dive
compounJ\l%'éh@%A\Isa éyl—llng&H a 200 Conpound a was treated in
I"ar mann to the applicabl e procedures of
exanpl e 62 togive 1 | ng of the TFA salt of conpound
200. 10 Exampl e 107 synthesis of conmpound 201

Example 103 synthesis of compound 197

2T

= e
N R gl

A\
N
N NTgem

a
Compound a was treated in a similar manner to the applicable procedures of example 62 to give

62 mg of compound 197.

15 Example 104  synthesis of compound 198

ZT

a
Compound a was treated in a similar manner to the applicable procedures of example 62 to give

76 mg of compound 198,

20  Example 105  synthesis of compound 199
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CREt HS NN ONNN O\ HSEMHNNH a 201

Conpound a was treated in a simlar manner to the
wappiziceziok e procedures of exanple 62 to give PBOTNS205/031682

the TFA salt of conmpound 201. 15 Exanple 108 synthesis

of compound 202 Br' CO2Et H2, 10%Pd/CN OMN OMN 07

N02 K2CO3, DMF NO2 Et OAc/EtOH Et0 C NH2 Et O2C 2 CO2Et

CoNBNGFilES % 13 SRS AR EP B PGP CGSaRE o2 ebe 7
mg bi26d NQHitbf @nidottd02C 2C COREt 0 2Et f \O CH e d 147
WD 2007/ 022102 PCT/ US2006/ 031682 H2NNH2H20O N
EtOH/EtOAc O N NNNH Et02C H CO2Et 202 A sol ution of
compound a (206 ng) in DM (4 nL) at OC was added
5 Exa}ﬁ%m36 @tnttﬁfsisl@comp&md@@myl bronmpacctate (0.277 nl)

was added. The m xture was stirred at OC for 10 mn
t hen at for ca. 16 N ;
H \_/

a

Compound a was treated in a similar manner to the applicable procedures of example 62 to give

200

11 mg of the TFA salt of compound 200.

10 Example 107  synthesis of compound 201

[\

201

Compound a was treated in a similar manner to the applicable procedures of example 62 to give

10 mg of the TFA salt of compound 201.

Example 108  synthesis of compound 202

Br ~CO,Et ( H2, 10% Pd/C N
L, o A, domon o
NH
© NO, K2CO3, DMF NO, EtOAc/EtOH 2
2 2 EtO.C  So.gt
EtOZC COQE’[ 2
a b €

1, NaNO2 ‘
HCI/H20/CH3CN ( Me,NCH(OMe);
- o N

DMF, 1200C

2. NaOAgH N'NDO
H20/Me H
EI0L  Log O

f
0]
N\ e
d OH
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10

h. After diluted with EtOAc (15 nL), the m xture was
filtered. The filtrate was concentrated 5 under

woaocnraeioThe residue was purified with flash PCT/US2006/031682

chr omat ography to give conpound b (299 ng). Conpound
Cc was treated in a simlar manner to the applicable
procedures in exanple 2 to give conpound f. A m xture
of conpound f, (3.55 g), DMF dinethyl acetal (15.6 ni)
HANHINF (3. 9( was heated at 110E for ca. 20
—h—Fhe corgents gomcentrat ed under vacuum To the
Eipg&iQige was added Bt ON-{#8 nl), hydrazine hydrate (1.9
m.) and dgh GAC Cga%%ﬁrrL) The m xture was stirred at rt
for ca. 16 h. 'er the contents were concentrated to
a thick slurry, soli®?was collected by filtration,

A Washed an;gdﬂncE& m@ Q DlE @G RORT walagded m2¢:©3 @FMEL0 min, ethyl

SRREE 0 Se i et e P ARGy o1

EtftQZ&aumsth HOA: NH 1HQ), Gl i20Rre 20:3 ﬁlt?ﬁtad dallsdlluwdte gms ohcentrated

u n(? er cuana gT %Réé{\_‘% \A%g BLQZFSE %gt? fﬁ%ila&p(iflﬁt%%?h A rgl—dévﬁcé)(sngﬁ:ggtg)eﬂw

m@t 50C. MeOH was added dropwi se.  The resulting m xture
was kept at 50C for 4 h, The mixture was cooled to rt.

10% HOAc was sl owy added unt i evol ving ce
Coppii 60 hi e e ALY Kt Brte v ARG B s® R 2 sive

coSp@Wl ¥ AlRibitdre amemmdmm 55 8, Imatimathyl dEhig! (2% 0 ed sndinaR 6.9
m[ﬁ%ﬁ&% Beadrzﬁt ? ons ca %t %E %glt g&o%tratl$%xdﬁﬁ£%&%@§"ﬁ Jhe

wer e washe

resirfup mes added L@ (Bdn ) N2 Sy hdeaItea(é H mL) gnddiip HerEltl 6 GrLaghgmixture

W"@ fu‘n)(,fdd\?q GONP AR OA Ry (- B8ntOVere 24Bended @D fh%%ﬂk@@ solid was
CT/ US2006/ 031682 Exa

nthesis of co
colgie R BN VSRR BB SR T HEGHO RS DA
ggCHC O NNNSEMHNN SEM Et02C COEt Hz 2 Et02C
COEt HHO 2 202:2 b OHc MC, iPr2Net 0 Ni \
cycl opropylamne N TBAF NN N ONN O NI r NH
CH2Cl 2 MsO H SEM EtOH H SEM H N

Example 109 synthesis of compound 203

( NaBH4 (

N LA THF/MeOH o N S
0] \ R N N-NH
N N-NH
H
EOL Lo ey HO o
202 203

To a solution of compound 202 (1.26 g) from example 108 in THF (20 mL) was added NaBH,4
(0.783 g) . The mixture was heated at 50C. MeOH was added dropwise. The resulting mixture
was kept at 50C for 4 h. The mixture was cooled to rt. 10% HOAc was slowly added until gas
evolving ceased. Diluted with EtOAc and water. 3 M NaOH was added slowly until aqueous pH
is neutral, The aqueous phase was separated and extracted with EtOAc. The combined EtOAc
solutions were washed with saturated NaHCO; and brine, and dried (Na,SOs). Flash
chromatography afforded compound b (0.661 g).
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OV NNd cl e 204 5 Conmpound b was prepared from
conpound 202 in a simlar manner to the applicable
worow@demwes in exanple 63. The crude was puri PCeaSo6/31682
flash chromat ography to give conpound b. Conpound c
was prepared fromconpound b in a simlar manner to
the procedures described in exanple 109: 10 A m xture

E@E}glngcgglﬁe%5¥g§%M2o4Dl PEA (0.397 nL), MsCl (0.124

) was stirred at OC then gradually
raiged t

\gﬁgﬂ %@E\M ¢ e co n;§¥%Hdl It red

5
t QK crudé Wi th f?
,gté*graphy-EPg;I afgt@cd dg)ogrﬁound‘é (456H00) .
mxture abe conmpound d (58 rTg) eycl opr opyl am neot*o. Y
m.) and EtOH (1.7 nL) was heated at 50C overni ght.
The cont ents esi due was

gre concentr at ed( The

MORPLIR | Oneg cen c@dRGliamand Thegqs gaf)i
er was Ar | arrdgconc N WUQ
ound ¢ i ned®" wi t h (TBAF H 0. 2 MlHn

THF) and T (0.6 nL). The re r:J—Iti ng m xture v%
heated at 60€ for 18 h before dildted with Et‘©Ac adnd
Cowmbex.b Vs @repirglaiminceoimpyen 2028 sepitr abadr @nigh dﬁ@l&ﬁ‘@dpl‘%&iﬂes
in %Qan‘ﬁ@g 1. T’%E tcﬁ de GRY gnglnﬁJda%/ltlQ I%lashhgl?(%rr?artoégag}g\/\% %186 &Iﬁ%)und b.

reverse-p ase hr onat ogr a
Cogmgfunfl A5G Paxeaisﬁoypggn@aqnﬂ b IE)% amplaem@npr tp t}gy)mctr@@s desgfibed in
exdn@ipgnd 205 1. MsCl, iPr2NEt N CH2CI2 O N TBAF N O H
SEM-~r HNSEMO N N.NH HO 2. BnNH2 HIOH Bn N Bri
25 b 205 A m xture of compound a (123 ny), DI PEA
A 1pBRRBSE coropndVB@D 16£), DBBAMAL}9 IﬂL)QHE@lQM@Znﬁ iEH,CIMBSIL) was
stn%d' zftrO%dth@J % F}p {alsgg tad t OQ/LAY el_ﬁon?en{se\ar/t%e\:/ Hut% ngtEl CH,Cl,,

vacuum
wap 4 t'él Waitel @@)Calfdcppﬂqemwteénﬂlecc@wie ant puifiedwitnfkeh cvapueamphy to
affdild @oh ®ShdU@55\as). partitioned 149 WO 2007/022102
PCT/ US2006/ 031682 between Et OAc and water. The Et OAc
sol uti on was separated and washed with saturated NH4C
A sohud dfopmponat @58 anyl cfidpregylamine (0 mEthn i SP4IL) whhBeated at

50€0 ?lﬁ%ﬁ glm?_@%?tf Qvgyé?rélscentxfﬁeg %tlegld-ll;% was é)(dq 1011eﬁ§%t¥vge&%ad\kﬂ and
wa@g he giganiGlayer s espaate] 4ndtcerkentiated. Ete@A@e avngpowaished cambined
withertBalr (. QG(I)IL I-E)h\@ in THEPAGH Bt el 0, m%sglgﬁ]gqﬁ&&lzea\;/a@?ea%gt 60C

ver se- phase chromat ography to a
for 53#}&8&%&1 @5 ik EtPAF e et £ vreage lyshs ipRgrag and washed with

water. After concentration, the crude was purified with reverse-phase chromatography to give
compound 204 (456 mg) as TFA salt,

Example 111 synthesis of compound 205

1, MsClH, |Pr2NEt 4 (
CHaCl, N oS TBAE N S
N N N-N, - N N-NH
SEM o, N SEM N
N N
Bn BN
205

A mixture of compound a (123 mg), DIPEA (0.232 mL), MsCl (0.036 mL) in CH,Cl, (2.3 mL)
was stirred at 0C for 2 h. Solvents were removed under vacuum. BuNH, (2 mL) was added. The

mixture was heated at 80C for 1 h and concentrated under vacuum. The residue was partitioned
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10 Exanpl e 112 synthesis of conmpound 206 Nv v H2, 10%
Pd/C NNHHMNNH HOAc/i PrOH OH N NN Bn 205 H 206
waé 2ni7veemwe of conpound 205 TFA salt (30 ng), l1eeaRd2d6/031682
(15 mg), HOAc (4 nL) and isopropanol (1 nmL) was

heated at 70C under hydrogen for 5 h. After
concentration, the residue was partitioned between

bc%ﬁ:t@,ﬁlcsagﬁ) Wl@la 'T'QA Et()ﬁc }Qlut q'aslsegl% {N?cgﬁd dvagn.eﬁil ?aunt\%%edv%%ﬁl

hase was separ at ed conc
SO&GP?Nm@dmﬂﬁﬂﬁ%ﬂéﬁé%gkméﬂdse chr omat ogr aphy to give
conpound b as TFA salt (14 ng) Exanple 113 syntheS|s

207 10% Pd -C N
TI c c1 Lcdc Ergp'nagound'\%yasl:gm% ngl t(@)&anN'l'é) Mén EHE) anNTﬁF I 6._mN)_| The
m@@ﬂfc Wy heatglolt G6C &n 1 Dk bdorpiduaidvies KiOBO axh’lii]x)/ashdd vidlFwated (2%} )The
Et@?\c %umsw%dgﬁgen% &1111581 ggn‘lgglg Vlelse\:,\Bhase %jl}ﬁon(l]atogﬁglg 9) afford

di 1 odopent ane

‘”HP%W%F%”%@Em%F$4W%Gf%Wmeﬁﬂ@ﬁ 2 h. 25 The contents

were diluted with Et OAc and hal f saturated NaHCO3. The

organic |layer was 150 WO 2007/022102

PCT/ US2006/ 031682 separated and washed with hal f
Exgaplan B edyntresing cfi@popndadd brine, and dried (Na2SO4).

The crude.was purified wth fl?sh chronatography to

db (1 A m X

Podnd b (162 TByc ¢ G

as 5§t i i undﬁ5mp¥ .pgen N NHTT Xt ure was
di lJuted with Et OAc and Stl1rred/ overnifht. Filtration

2 d concentration gave crude cayrpound ¢ (154 ng) which

was used directly in further eps. fggnpound c was
Atreatd% in a simlar manner to the applicable

PHEUE C@g‘pP%’de%?érﬁfﬁesafsﬁP dgnelgil¥e K5 B8). tHRACTEANL) and
isop@panobfl reigpe etkd2070C dddedtixampdnefod 1 4. SYRLORSILSHAS the residue

walf Wﬂ&%g l%%en E%Izcalz’/isop%p%o} ()l:Br aznlélEI NON%I% J}/llleN%%jlicothase was
separated and concentrated. The crude was purified with reverse-phase chromatography to give
compound b as TFA salt (14 mg).

Example 113 synthesis of compound 207

H2, 10% Pd-C
MeOH/EtOAc gj\

207
To a solution of compound a (150 mg) in DMF (3 mL) at 0C was added NaH (150 mg, 60% in
oil). After 10 min, 1, 5-diiodopentane (0.135 mL) was added. The mixture was stirred at rt for 2 h.

The contents were diluted with EtOAc and half saturated NaHCOs;. The organic layer was
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/H20 HN N SEM H PO N SEM CH2CI 2 H N SEM Et CH30 O OH

aSOISbO TBAFONNHTHEHN 0 208 A m xture of
woanpeend2a (108 ng), DI PEA (0.272 nl), and TseCT(U$206/031682

ng) in CH2C12 (2 nm) was stirred at rt for ca. 2

weeks. Water (1 nL) was added. After 1 h, organic

Iayer was separated 15 and washed with saturated

sepgy Hhcba&a W\évs% c? nagfosg%lla arlne Q?X])] dtgf @W?%&%g 2% dg Entila%%as

puriie O @niasi 6311o‘ma)ogra'ﬁ]metorglvxtmmund\mg&h&t ed at 60C for 20
h. More 3 M NaCH (2 rrL) was added. The m xture was
heated at 80C for 24 h. Sol vents vvere evapor at e

A mijyfeie of eaPANhL (T@Pem%)ew/uliﬁéc 78y NGH {omda alﬂﬁe‘?@é%% Bl was

bnu@&r%ﬁiiler 1y drSRRTOPAMOThd Mhixkyre da¢ dmetdemth Emooxrgamrai buaynéght.
par ated and wa

FITRG 1 Gose EO It BovaEr e e e (SR Byl
steisN Cdibffopnd@grelas Tidiied @ arsln)ilar didmeer torihg BRPﬁleﬁbW@SOCPFélaﬁlS axeraplEiCo
t £ with Et OAc, the m xture was
&y Yﬂhgg%ﬁﬁ gfcoglk)&%?gx) and brine, and dried
(Na2SO4). The crude was purified with reverse-phase
Weolﬁﬁt QBRI YL dompind@og ompound 208 as TFA salt (17
: 151 V\D 2007/ 022102 PCT/ US2006/ 031682 Exanple 115

apd water (O. 94 m.)
heat ed a 60C for 5 h. After concentrati on,
resi due (\was party

TBAE Orga g8 was separated and concentrated. The
TREude con BWas mixed with TBAF (0.28 ni, 1.0 M

I 'n THF)Y, HE (0.66 nL) and heated at 60C for 18 h.
The mi xture wa%diluted with Et OAc and water. The

A BIKRCHSBBIh@R (MR Sng) ISIPBK 2. m,mn/)@@herdcmsmmmhmcm@dnm
concentr at ed

REESIE R MRV

and washed with saturated NH4Cl, water and brine, and dried (Na;SOys).

The crude compound b was combined with 3 M NaOH (2 mL) and dioxane (2 mL). The mixture
was heated at 60C for 20 h. More 3 M NaOH (2 mL) was added. The mixture was heated at 80C
for 24 h. Solvents were evaporated under vacuum. The residue was partitioned between
CH,Cly/isopropanol (4:1) and water. The organic layer was separated and washed with water and

concentrated.

The crude compound ¢ was mixed with TBAF (2 mL, 1.0 M in THF) and THF (2 mL). The
mixture was heated at 60C overnight. After diluted with EtOAc, the mixture was washed with
water (2x) and brine, and dried (Na;SO4). The crude was purified with reverse-phase

chromatography to give compound 208 as TFA salt (17 mg).
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25

Exanpl e 116 synthesis of conpound 210 N O O-N N -NH
HQ O15 210 Conpound 210 TFA salt (5 ng) was

wohb@imz2as a byproduct of the synthesis of ceopwsz®e/031682

209 in exanple 1.15. 20 Exanple 117 synthesis of
compound 211 N McNH2, EtOH TBAF N O h Ol i NNNH
.SEM O N | HNNNSEMTHEHNNH MsO O a NN b 211
. C oun (80 nmg), nethylam ne (0.205
E\H'm E1%0/ Sry’ﬁt @)fc and tz@—l 1.2 nm) was heated at 60C
e contents wer®e co trat ed. The (f esi
roned H&eheen,JE
e As  8Epay atedrand Bt eliMagm h Et OAG- eN N
MsOe g 25 Et OAc sol utigens were washed w t8\g
and Cb\‘?sl ne, and dried (Na2SO4). 152 WO 2007/ 02210209
PCT/ USZOO&/ 031682 The crude conpound b was m xed with
A MBAF (fOer@Buia (64 me), ddivm sTHRY (3Z ). FHpE (1R8eE-) ghd waierd0.94 mL)
walg' ﬁ@&c@qt @JC t@roﬁh f/Qtfel g‘(ﬁlcgﬂratﬁmr Be BAE \(fﬁ@ ertlmvﬂed LetRedM OH)CIZ and

added, and the m xture was heated at 60C for
Wa% HC OIE'CW& %@ﬁﬁéﬁ%éﬂlw@d&%ﬁ%’gﬁw ated. The resi due was
partltl oned betvveen Et OAc and water. The Et QAc | ayer

Thgﬁlad%co ]Bﬁlgéﬁ raa?n ac\{vatsltgggé%dﬁ rndL I1 ldtl\? 111%4§§ﬁ#1%1 O%Ia’mL) and

heatgiee @@ fop Hals & he mixomawerglilaph yith Bth\cvled WP OFrFIOAq olutige was
sclggF@ds\g'Jsﬁed(wé}é \xﬂg) anm%hﬁedlégmﬁﬁm fb@f(b i%as%@%@&&deverse-
F% opropyylam ne O N | F O~
Phige K SEARERPE-ASH FRLSRESEM THE H WAH - OV Mso d 14 10 a 0O
212

Example 116 synthesis of compound 210

(

N

° \-NH

Iz

+
S
7
O
- 210

Compound 210 TFA salt (5 mg) was obtained as a byproduct of the synthesis of compound 209 in

cxample 115,

Example 117 synthesis' of compound 211

MeNH2 EIOH _TBAF
SEM THF

ZI
Z

211

A mixture of compound a (80 mg), methylamine (0. 205 mL, 10% in H20) and EtOH (1.2 mL)
was heated at 60C for 4 h. The contents were concentrated. The residue was partitioned between
EtOAc and water. The aqueous layer was separated and extracted with EtOAc. The combined

EtOAc solutions were washed with water and brine, and dried (Na;SO,).
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Compound 212 TFA salt (21 ng) was prepared in a
simlar manner to the procedures in exanple 117. 15
waxzenTpkz10119 synt hesi s of conpound 213 MeONH2PICI/USRO06/031682
TBAF 8~ ON1 Mr2Nt O1 NNN ONINNH NNN H
SEM THF H MSO H EtOH NN Ovwvs MO b MO 213 a A

m xture of conpound a (80 ng), O nethyl hydr oxyl am ne

hydr ochl o i de P 0 .
Then‘{ e {RaPOH; a‘%‘?—’:ac? ’éfedg“g%Tfng Egg ‘ﬁlg‘ H‘ﬁgﬁ%on% an? g H\%&g hiy b
head ar;@m foat@ld Mod TBARE.T edi 801 watHDaras nddedrrad thyanivipiErivas
hca%%c”‘f&j 1 tﬁ{e co;ljtgﬁs @% %%@nt!a@:ﬁ efhevi@sfﬁdut? %@Eﬁﬁﬂe@ﬁ@ween

ext ract , e conbi ned %tlon
ECihereed vaSha e E«M\ﬁ %}tw saweﬁtqslrﬁnﬂ &ashah &lth aﬁhlteeﬁa? &) and
conddh@atéd Uﬂ@cxﬁ‘@j\/a@ hdi(iklsfi;etl W? WVEL?% ﬁl{amdcﬁﬂ;t‘o(@lﬁﬁiyag )gap bympoand ZC} 1
un ng npoun 32 ng) was m xe
asﬁ‘“ﬁﬁ”%%b\r%?(o 5m, 1.0 Min THF) and THF (1.5 nL) and -
heated at 60C for 6 h. The contents were concentrat ed.
The residue was partitioned between 25 Et OAc and
wat er. The Et QAc | ayer was separated and washed with
Exagipletl® Nafehesis 67 WP 2Bnd  concentrated. The crude was
purified.w th reverse-phase/chr t ography to df ve

co 3 agoloppiXiegiat t /5153 004, (S
/N%GSZEE’Exaan e yrﬂ"l‘*@@‘i sTE co Ay NNH
vsed410 N i i /OHNQC \ I NHg-/O N

NO2 B0 OBn BnO OBn BnOHA b OB d N ON HANH O H
WNH BnO OBn HO OH e 214 Nitrd¢l actama (206 ng, =212
CoRp&98 2 MTHA) sale nee) dledlpribpited iBa sioiladnadood toohe frb@gkresineermple

an at nrosphere of 5 nitrogen, followed by
‘etrahydroftuan (5 nL, 60 mml). The m xture was
cooled to -78C and lithium hexanet hyl di sil azide (0, 35
g, 2.1 mmol) was added dropw se to give a deep red

~solution. The mxture was stirred at -78C for 15
Exgimat s . symhesisef e¥wPyrdeif t er ed benzyl chl or onet hyl

et her
(e MeONHgHCl, ﬁ ~ TBAF
o 3 iPryNEt o e —
N NTsem H " SEM THF
MsO EtOH N )
OMs ] MeO b MeO 13

A mixture of compound a (80 mg), O-methylhydroxylamine hydrochloride (87 mg), DIPEA
(0.348 mL) and EtOH (1.2 mL) was heated at 60°C for 16 h. The contents were concentrated and
the residue was partitioned between EtOAc and water. The aqueous layer was separated and
extracted with EtOAc. The combined EtOAc solutions were washed with water and brine, and

dried (Na,SO,). The crude was purified with flash chromatography to give compound b (32 mg).

Compound b (32 mg) was mixed with TBAF (0.5 mL, 1.0 M in THF) and THF (1.5 mL) and
heated at 60°C for 6 h. The contents were concentrated. The residue was partitioned between
EtOAc and water. The EtOAc layer was separated and washed with dilute NaOH solution, and
concentrated. The crude was purified with reverse-phase chromatography to give compound 213
as TFA salt (9 mg).

133



30

(620 ng, 2.4 mol ) was added dropw se at -78C. The
m xture was stirred at -78C for 30 m nutes and
wabkbowezioco warmto at 23C overni ght. The m Xt BCE&/USa86/031682
diluted with 20 mM sat. 10 NH4ACl and extracted with 20
m ethyl acetate and hexanes (1/1). The organic | ayer
was dried over Na2SO4, concentrated via rotavap, and

cRHGLf bed 1J) mat ogr aphy (0-50% et hyl
acgcat e/ %thlgszgg cHMEoumpEl% 206 ng of pure conpound b.

rol actam b @as added intg7a round bgttom fl ask
ﬁd an at e of nltrq/ foll Obly ES
&S) el Jyl\acet at € @- C
won(fﬂQOn@@ ol ) wag adde |no1Te*por|nte|

gives a |ight yé?%ow suspen3| oTF" The mixture B0&s OReat qd

to 70C f 2 ha . Moni toring the reacti on by LCMS
showed c nverS| on. The was dil uted
—with ﬁet~at~e—»an@ X =d t hr ough
Celite e was conce d Wi r ot avap,

and Wi teed via colum chrgg tra hy (0-80% et hyl
'acet at e/ hexanesf to give pure am ne cdtpound 20 c
Nigrq!2qpnngy§206 mgi R0 cowpounaided was rachd dottoimilask @d&au Bthosphere of

mtIR%ElI @Jﬂotvt@@;kteh' ?ﬁ&"uﬁﬂ (ﬁhﬂoﬁﬂjﬂﬁgl?e?ifle {H']E eo\gag cboled to 78°C and

fo acefonitrile and
i S A0 G123 ol o scHiopis o atiee deep d soltion.

Tha ropuk ses stifed lowett i1 sSoidhwkN Thb kedntySrleRd @ena}l cHBromch%%ther

dded a
L D TR B S, 18 el 5 e i o
mipygsorng ai—lwddto b‘@tl‘b tametf 13ES kverniglts. THRaniges 0 dil‘@ted)ﬁvﬂh he ml sat.
n rac \ a € { organic ao r ]
NP@@PL d(cra %d(ﬁb(%%%‘fﬂ? N E%%‘RA ﬁé&%xl\ Qfagp) afrirll% e% xh i}'gf Twa.ﬁ%ieed

sodi um acet at e
OVPIdeaP P4 FRICTRAPE YiaIptAP: sae}é p@ﬁ@ﬁ cm Rl CBIa zraphy00-60% ethyl
ac@n@lhextiRe 16lbiag Memgdr pirecoMpsurRdded dropwi se over 5min,
to give an orange suspension. The m xture was stirred
at 0 Cfor 30 mn and then warnmed to 23C for 1 hour.

lemﬁ:tﬂm XL ﬁdéﬁal%o ghdqu &thW' fladk vh@er30Q aﬁHols’]p(ﬂgw @@ﬁlgggel@ rﬁglowed by

ted wt thyl acetate e organic
o p oo eran i Seelty 65 DoUTIUDB2oRTCD was scied inone
poR&T kw§2@@6{gﬂt3)]eﬁ8\2 sus@ﬁﬁﬁenmuafrrﬁ)durvlvﬁs hediaVv ap . 7030 Gor 2 hours .

M nﬁ? N gttl ggbgo% bdq_gﬁ_t& 1Tv\v/\’%30019plest§|oan¥eers?;ﬁrlé 6ﬁ%§%§%@uteg with 20
ml et @dtafatandi 06 fligred thrpratiCeliih e Ahaviblivait oré mgediheed eaotavan and
puN\ﬂie"d Ria biGMB cl%@t‘% ?av an a)l@ %%@yh%'gﬁl&% fld}% H’?P? é{n}%} ?ompotcind

g?g ntrated VI a ro ssol ve

(&%t e, and washed with 10 M H20. Renoval of sol vent
via rotavap gave a deep red oil, 5 which was purified
by col umm chromat ography (0-100% et hyl

Amjcetostraies e ddied Eiqt Boindebogem dlaskcendpoamaimosphd@o naitingtn,

folBwemsy RsdEdild /it Gvakr, I mxt@r@tﬂaé)wofeli @@&C%ﬁ@@bw‘s}ﬂl cone. Cl was
A of ni tr.ogen fol | owed di met hy

oo TR PR o e e R A0 T e 78 ) HESGRS Benpoticn o

givk edec® r&icaiugontiha mixttoe Wi\MBrishawed reli 3agppe mans euld bottom ﬂask
a§$lﬂn‘§£d &gmgﬁlltﬁ’é’ én@l (F?E‘ ﬂl Ehrc])?ym hyfene[)cy esp&%grgg tg{gastpﬁura acﬁzfate

ancplf-> g dﬁﬁyl Oétlﬁﬁﬁ@hol BﬂndesmﬁngmlerwdmazusmsmawasaddlecdatlOn°C and

thquﬂ@o RRktd Q8. add-éa%hdﬂv?gg bWl s Sto %Pv!e Lk glgng%tsuséghgoﬁ G hi xlagéjgvas

V\/H é g npl ete conversion e m xture was

st and Colfe é?SnPPa?f’ ey Ba‘a&ewgésc fogi freitre dhqikprerEss dilutesk with 10

ml shitvaterNd Cltraated wite X0 méethgichestatt. N THOorPAnice iyl dridd 84 NSO, and
The organics were dried over Na2SO4, concentrated via
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15 rotavap, The resulting yellow oil was purified by
col umm chr omat ogr aphy (0-100% et hyl acet at e/ hexanes)

woao@roayiogle pure conpound e. Conpound e.was ad#ed/usSe008/031682

round bottom fl ask under an atnosphere of nitrogen
followed by 2 m anhy. ethanol. Addition of 2 m of
anhy. met hanol was added to give a pale yellow

solu I d
o EEh i L AT R B0 e A ot
0.0dab@ss el difd nfixthic eds viatethatR°G for ]e@llt WIFPéSEnonﬁ@mé the rqgetion gyith
LCI@I \ﬁﬁ HIH&L cﬁlﬁ/]ﬁ%mp %lgé Bgcﬂu@M%rc%hcgﬁtfatﬁtwazr%gvap, ¥keRed in 10

ep rotection. The m xture

ml fth}{l p@p@daqd maghg@ With l(b{nhlé OoRelgqvpll of éOIbeéi via rofayan eavh a\rl\@fpérad oil,

whikh @ad QEAYAR, @NGhPdhidilatd@BpMi @-10@k B abhﬁt@’l’faiamigr @lyide pure

con 0- 115% met hanol / CH2C12) to give corrpound 214. 25
BEOUISE e 121 synthesis of conpound 215 o" Boc Boo H N
EI?I:ONNI ~I()—|ONC1I\I@OIpIII\I02 I\I(IZNQZa

155 2
Cogpoundsd wag ad@_ql @qoa%gmo 2,\17%%@% &aF; Séio%g{)s% 168 m 1og61 mﬂw by
30d\anchNyf\li:detaHnH 0. QEmDDR/IF5TEI'eOmatuﬂeOwa’ﬂheﬁQﬂMdOQf@t footnhfurawhen

LCp%rs{m%e% dd Sflppe%n?qgog artmé ma&llﬂ%ﬁ& ﬁlg]n’ﬁxtu Q‘LaL Qﬁﬁggmgt\éd 32 :l-otMp

ne-1-car box
ThPR8Rjng ahgk ol \@as nﬁsscamdyn 4 qTHFf anliphetpnolyand 79 an[bggb{yme\wé added in

omaggrﬁgn dFl'Qp\Ml)gtL@fe QYR stiredThiN23°0 i mgloﬁﬂ &8enl DCKS showed complete
ow,solution instantly. After hr a

ORI o e SRS S B6h ERFHT Uit o paesys d>‘<‘t“ﬁ‘? 8%@“% Sﬁb%%‘ and
exWelel Wi 101 mSethyl MHSE1Theasghnice Xtereadrtee hveni NigSQQ couvpntrated via
B BB 95 AP B A ol . o

acetate/hexanes) to provide pule compound g.

Compound ¢ was added to a round bottom flask under an atmosphere of nitrogen followed by 2
ml anhy. ethanol. Addition of 2 ml of anhy. methanol was added to give a pale yellow solution.
20 mg palladium on carbon (10%) was added under an atmosphere of nitrogen. The mixture was
degassed and filled with H, three times, before being stirred under a H, balloon overnight at 23°C,
when LCMS showed complete deprotection. The mixture was filtered through a plug of silica gel,
concentrated via rotavap and purified via column chromatography (0-15% methanol/CH,Cl,) to

give compound 214,

Example 121  synthesis of compound 215

P2
PO

H o
N N N
' » » )
0 OH N — N N
NO, O o o)
NO, NO, NO,
b c d

155



30

To a 100 M round bottom fl ask was added 200 ng of
conpound b followed by 10 M CH2CI 2i 10 and 2.0 ni
wOR#7/02@2 m xture was heated at 40C for 3 hr whemuSE&NB031682
showed conpl ete conversion. The m xture was

concentrated via rotavap and azeotroped from 2X20 mni

anhy. toluene. The crude product ¢ was di rectly

rried to the nextgreaction. To a 108 round bottom

Jd ask was added 0. 6 conpound ¢ fol | osﬁed by 10.0 m

shy. CH2 /0}15 1 m DI PEA, The ture was

ool ed at o and 1. d% Ms20 was _adde opw se, The

rrituevvas__stllredato f 30 mi n. advvar at 23
m xture was @ 40 m g {~and
extiact @dwi th 40 nml B o~ Hex@nes (1/ NCr N

m xture of d was dried over Na2SO4, conce g%t ed via
rotav&p, and directly carrifed to the next step 20
Toppplurid dotiresTlagideissddded 120 mp offritrddedtanoantdlloaskoy Asd @i t@tbuty!

4-BEIRGPRSIH Be- @fcalséxt}/fa%g%b’ mg ?A b%‘ﬁ@g ol?M mﬂF FC @}‘;eh 475 >l DEAD

'E 6"8%%%"”5‘?2 Ot MP)@‘(/})&%“S@&%@!@IOWWOHH@ ipotly o fieo! gll aié3°c
L@MV§ istyivted yoomnplem csmp;eﬂs T mixthe \Aﬁ% mnu&dewmao heiade N1t,@1, and
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c\? Qc%d \\9 {h l% m @?ég’ g‘é—lﬁvcglrdg fpgorﬁ{1cQ$HNéﬂxs Phnglleg ﬁ bé]rcpmﬂt%gbaphy (0-

5% ELHAB’OCXW}GS)et hyl acetate and was filtered through
Celite . The filtrate was concentrated via 25 rotavap,
and purified via colum chromatography (0-100% et hyl

Teat E0atlepind oaitres Jlask ovaghdded 2@angpeluotp@ind CasTROLNMEy €O MSH')C]?

an@dﬁﬁf{h Iﬂa;\ OT@ 11;19&”]9 wgéj Béa?eq] att l4@‘%(foy the r an L%{l\/@ Slpolflﬁ% complete

rogen acet onit 1 re and
“OH‘( S r & ’ev\ﬁ§‘%% (‘;YI"‘% GOQC@“I@@ Aroro®ap| and Nz¢a@bpedafeonadya ml anhy.
toldEmRPiMe SRde PEHuEIRl W0 WRG P Yardd M thé SRt IQe(ctmc'rpd' umnitrite
(13.7 nmg, 0.199 mmmol) in 0.33 mM of dH2O in one
portion to give a deep red solution. The m xture was

o 0,800 g o O, 08

%‘%W@ﬁe MNBIXHEVaeRky dF 836y et I %M@Q:w @ﬁdecbﬂlamme The
mit@2 wig sth@d htUDﬁ(E aeeb alie and \ﬂarlged'ﬂt 23, @te aitlurd whs dlbuted with 40 ml

saf; Nga&gnd extr %&rweltﬁ émtl Eg)/ﬁpc e)éa?%e Ml&ﬁ}ﬁ?gﬁq n)?tllé(g g%\l\l\?vgs dried over

Negy(Gpssieselratederta réfavaprend timecty seried o tbe @erigpeps uspensi on. The
m xture was stirred at OC for 30 mn. and warned to
at 23C for 1 hour. The m xture was diluted with 20 nl
Copoind Wat nddednda esohd asttoadlask tufdeﬁ%?a&ncb’ﬁbhea EAGtr e, ollowed by
act cldgf?l(lll'@()g(r:rg% %‘569 mIIES aCJ ?’tﬂ? mh ééld agg'lz ent 1fon (894dzlngs,'sj_|%lf\{nergerl\)le r\;vas
ad‘i‘ﬁdxw pireePotiias tCh@aft gt oy @spefnsmn Thehoigrenkes rheaterhite d0°Crigr 2

hotiBe Moﬁ@&ﬁ]k e rib bk%ﬁWQOlﬁﬁgp L&&&sﬁrp ITFH&F]&lEugJ]\?’EﬁEQ‘g

ﬁ) s concentrated via rot avag di sso _
Wit eLPLWYI Aedtary Aru il Reysedelit « AheBltte vestconcentrated via
rotvap.nend Fihidiedigyise cabsmd a@matdgsph@ X0 11664 ethyMatdht@RRAURST tolflve
colfboufd Nyl acetate. Renoval of solvent via 10 rotavap
gave a deep black oil, which was purified by col um
chronatography (0- 100@6ethy| acet at e/ hexanes) to

Congoung € wa? %’I 11;1Fo ngul{giq)ag?m g%ﬂ'g@%bgrb%@%;\sgg%g ggﬂ?r?qglsgtéﬁlo?ved by
aC@ﬁ‘O‘lltt”GW@CHWﬂY The 36xtmf wWdb/Eeothd nebttydnd 46 at al I-E]lldxa@ achecmiropwme
Lol\%hwgd by T%%tsim ﬁs%iﬁ"m te g)e}eel?trla% 82990 ?11919]? in (? §3 ml ‘#@F‘é ? fn qne portion
to gHye? chf:g(liegj foglt%STlgoﬁzgt@mwaagt@@d 94 08C for 30 min. Into a round bottom flask
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rotavap. The resulting black oil was dissolved in 4 ni

of anhy. ethanol and 85 d hydrazine was added in one
weand7ieno2 The m xture was stirred at 23C for 1POoomis2006/031682

when LCMS showed conplete conversion. The m xture was

concentrated to dryness, diluted with 10 m of sat.

NHACI , extracted wth 2X10 m ethyl acetate. The

r [ ' f vl
BRRLEE 58 ) 010 RO B SRGRILE Pl o
1. ¢ ol tigier aohi-O rrhethrge'aphpresuiing prdogelehypspeatien Wiseptiedal A& )and the
it Rk A€ added @ro%ﬁgg@&}énﬁn&lgy g MRInge ddenSyNt R ShiRuRfwas

R T SR

5 ofb0@r,nhd Rivtattbdaskh 2820 @adeedc ive cgdohydeaopo uhd clidbhydrazone was

. y ) s 1 9 | T o
dl%ﬁgl&%d&r e%v{]gsm%%g%’d@ ft?%%? fgﬁ%ﬁvl\(i% fl {ﬁlﬁgl'l\lg T%éequﬁﬁa t%iintg% ¢
fog B frour pvhenve@itonirggthe wertien Wil BEMP skowedgqnenletggpnpgriiong t The mixture

waslQfoenttaR@ viH S talth ,edimﬁled:ﬁr@flﬁllehﬂll et taed v §Rn&0w#d 10 MGsat.
Et OAc/ hexanes f/ 1), an

br%raﬁ.eTlaaraﬂbe@usnlflxa' e 'Fctqﬁiéigglz}/a\l/gqstlge? SO &Q;ggyl g%tag% Rglsctév'ral cwlglcﬁvce]ﬁ't via
10 roNa@dSEMe a cedpaedtk rodl] ebiclamas plirifieC by yoloar thirethteyiipby (0:1800% ethyl

n ] . To. ( nd bottom fl ask was added 60
Bt ahSPe iR leal@aE P T 1 o oxane 157

WD 2007/ 022102 PCT/ US2006/ 031682 and 1.0 ml anmoni a

hydr oxi de. ,The m xture was. heated to 60 C for, 2 h
CIEH R ad st o ST et SR SRS i B gpowed b
0.16 ! PMFaimainil acehy eirdok? ché DWds Tihe tmixydel g heated ity 10D° G for fAdrours
&t vdi an 1 erral, t X Ny &' .n rated via
Is quﬂgﬁé}@é sRovid - iR R #g%@gﬁg%%% EOMPHELE &% ??? gaHg%t ted

m xture was cool ed diluted wth -
rofgiip- ehbe readtinechlark o wax@ssatveden my of arte B APESS Mdwdazine was
addbd @ @n@%&l;o_n.l\lﬁmmaéw&(%ﬁﬁ@lrﬁ tateas dm'oar WiRh ACMS dhowdl cé@plete

ami ne ich was direct|y carrjed. t e, next. . step.

oo s PR S e Eo4 el B T P Bors

witloR X iovelcktyy ac2ta®. Tile cagayics Wede-drieflveer Nag¥uland pgesnghiedwa rotavap.
, ol.uti on. : . . t 3
0 RS e hFby Mar gy GG e g
' togkryise dure erplostdel léonver si on. The mixture was 10

guenched with 6 ml sat. NH4Cl, and extracted with 2X6

m Et QAc. The crude product was purified by colum

chr omat ogr aphy (Et OAc, then 0-10% MeOH CH2Cl 2) to give

conpound 216.. anpl 3 snthesis of conpound 217
EY PR CRB SIS FX“&&QEZ%ZN N-NH 15 217 To a 10 ni

round bottom fl as&k was added crHide ami ne a f rroi

exanpl 122 fol loged by 0 M &nhy. -THF. The ¢
Rd N3 gl W e NNH N N-NH N N
75 175 b c 216

To a 100 m! RM flask was added 1.0 g of compound 175 followed by 20 ml anhy. CH,Cl, and
1.49 m! DIPEA. The mixture was cooled to -10 °C with a NaCl/ice bath and 331 pl MsCl was
added dropwise. After 30 min at -10°C, the mixture was carefully diluted with 50 ml

30 EtOAc/hexanes (1/1), and washed with 50 ml sat, NH4Cl. The crude mixture of mesylate b was

dried over Na,SQy, concentrated and directly carried onto the next step.
To a 10 ml round bottom flask was added 60 mg of mesylate b followed by 2.0 ml 1,4-dioxane
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added sequntially. After 30 mn at 0C, LCVMS showed

conpl ete conversion. The m xture was quenched with 6
wolowa2100NHACI , and extracted with 2X6 ml Et OABCT/TIS2006/031682

crude product was 20 purified by columm chromat ography

(50- 100% Et OAc/ hexanes, then 0-10% MeOH CH2C12) to

gi ve conpound 217. Exanple 124 synthesis of conpound

and 18 1%1@115\“’1’%1’09\@% mNtu\re Ms\hed}éd\to 60 °Lfok 2 Qr tWhdN-INDshblved
NNH O H N NH

inc\RHgletS&alafarsifﬁo t&)fnalrﬂel()svl g{ngonéa kfyldxgr)ﬁdg gg%ﬁg&%%evew lahrkfor
andtdr [3cneehebY.CMS fhowkd 2MiphENidnyeTsdE. Skl urtiktom. wa¥ lveolewi ant Wilwed
Wleabsmlﬂ ﬁ]lqtoe%wagxtlgg& (v% 2%6 Eg EWS‘EL“ #ﬁg\@éﬁﬂg\’é@% drleﬂl |9|§7r'lNHal2—'SO4’

Bte conversi on. tiona m 2M
cos@emtwth oia retersp BN dmARE Mhish WS dieeiyearTisBiol YetPP022102
PCT/ US2006/ 031682 was stirred at 60C for 2 days. The
m xture was cool ed and concentrated to dryness. The
Tor@8lint fongyl bojtein| favk wid addmiscretie|amined fallereddy 0 e, TR The
JCﬁ%Jﬁ% %Qﬂo@/dsoo\ﬁdtlton alBobika B %Cand-rﬁeuloﬁg@'lh@ﬁ3v)ﬁr@020 HeteLthided

, concentrated via rot avag
seqs@bubid ARy Hhie 2b 0wt dMBagoard 60T cperian s piare wes
quBRKdd SHePml B No,@, Qlﬁ diracte@ Uik MMDE@WcaS'Mxewa@e aﬂbd@d was

leTECéidbS' éé@c oahom%oeql Py St(gllxcu ﬁwn Q \f\@’}j NEXH% to %{%Q %&m OJ H

I'oh Was €00

NEt 3 and 13 pl Ac20 were added sequentl aIIy. After
30 mn at 0C, LCVMS showed conpl ete conversion. The
m xture was quenched with 6 m sat, NH4Cl, and

Fx’%?‘.? ?%t egglygglggfcggggmﬂhzﬁt QAc. The crude product was 10
i"ed col utm chr omat ograpgy 0- 20% MeOH CH2C12)
to give ¢ ound 218 Exanpl PSRN ynt hesi s of

conpound 219 N c? - C T ONH2 HO
N q ON~\ N WNH —H”
NNH

Toa 10 ml round bottom flask was added crude amine a from example 122 followed by 2.0 ml
anhy. THF. The resulting yellow solution was cooled at 0°C and 58 ul NEt; and 11 pl MsCl were
added sequntially. After 30 min at 0°C, LCMS showed complete conversion. The mixture was
quenched with 6 ml sat, NH,Cl, and extracted with 2X6 ml EtOAc. The crude product was
purified by column chromatography (50-100% EtOAc/hexanes, then 0-10% MeOH/CH,Cl) to

give compound 217,

Example 124  synthesis of compound 218
NHCH3 ACNCH3

MS(}
o=t NSy T A\
N N-NH NH N N’NH
H H
a

To a 10 ml round bottom flask was added 100 mg of mesylate a from example 122 followed by
2.0 ml 2M MeNH,/THF solution. The mixture was heated at 60°C for 2 hr when LCMS showed
incomplete conversion. Additional 5X2 ml 2M MeNH,/THF solution was added and the mixture
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15 219 To a 25 m round bottom flask was added 100 ny

of conpound a fromexanple 121 followed by 0.4 nil
weacet7ioe2imei d and 4.0 inl DMF. Then 93 ng PCT/US2006/031682

par af or mal dehyde was added and the resulting white

suspension was stirred at 23C for 15 mn before 220 ng

of Na(QAc) 3BH was added in one portion, The m xture
wasweisedsit 64°Cifed diarTid miml‘éﬁi}ﬁmcdg%(ﬁaﬁbé@ﬂte@m&/&&eThe resulting

Iy 0.was diluted with 20 m sat.
ye‘”ﬁg%? d@ﬁcg eQSG s g]c%% MG By Z%%OAThTe*eé’Fﬁid‘és were
driegoyer DS Ongencentyeted fip @@VW ta gve bagpmilaiy hmo B tnhiph &ahdirectly carried
to teQrk Q@0 Et OAc/ hexanes, then 0-20% MeOH CH?C12) to

gi ve pure conmpound b. To a 250 m round bottom fl ask
was added 100 ng of conpound b followed by 10 m
To c@tl(hﬁ'lﬁ]%u&(} b%\?mT@?( gvlasaa%lg (jj\(/j\% efslecl’clnslg]a éldan\’/l\llln% Q fﬂfot %cﬁ@/e?o mq anhy.

was a
THEy ﬁwel%geleveﬁema@nemasmdecf ﬂtl q ‘é’daw 8l MEttdnd ¢ ut ApsOswere

add&i&;ﬁ@fcﬁlabﬁl Rfer 30 bnfirf ﬁ@°@tha3§sht)Q5d c%n?fete%ﬁ@lsmb% n‘ﬁm

. ﬁ gonvgﬁéh The bl ack nm xture was tered
aueRq ﬁg‘h CBISf PP HE T VB RRERAG viibe rugprpdyat was
puri . col@onbirevardbgfdphy (0208 MEGH/CHRTS Rt didtcedpduad ghigy ness
via roatavap to 159 WD 2007/022102 PCT/ US2006/ 031682
gi ve conpound ¢ which was directly carried to the next
step. Conpound ¢ was added into a round bottom fl ask
Exatpld@rs apnatansphianofioni trogen, fol | owed by
Hacetonltrlle and water. The m xture was cooled at 0C
Nand 75 gl 12 hN was added dqopMAse Iomed by

odi um nitrit 1.2 ny, O.59@rro |n10<\2\2 of dH20

Was.added—tn on porti on—to gi l\g a deep—red Iut| &
i Xt ure red at OQW m n. Idw

ot T oMPE | ask aoged 167 N0l

(B)-2- (hydroxyrret hyI ene) cycl ohept@none 488 sgdf‘um

afetate and 1.0 water, 1.0 m~ et hanol. The =

resul }\Jl ng pal e yell ow suspensi on was cooled to 0C, and
t he dlﬂ?}zo m xture was added dropwi se over 5 mn, to

gi ve uspensi on. The m xture was 10 stirred
__at 0C Neg 3 J,, warned to at 23C for 1 hour. The

m xt 4re-wa s-\di fpyNed with 20 Ml of water, and

extract d with 2X20 mMl EtOAc to give cr ude hydr azone.

The crude 2i9drazone was di ssol ved in 10.0 m acetic
- ?%l c! fgt)l om%d lb% 0.1 m cong. . The m xture was
© U724t EYTAPOLPHEESK S aideﬂdmln%ﬁ%wmﬁ%ﬁﬁéfﬁmﬁw%m dallowrdby
0.4 wi debticlaGNBndshOWeDMFO Mhbedemg ﬁtal’ﬂaf&ﬁﬁldélﬁde whendsadehy Ehe resmaxsg
whltggtg eggwer{ @E@ﬂre\dla?ﬁt’g tfo%%?ﬁﬁnllﬁ% Vedf h!fa_ 0#8)3‘9?13"3 ged in one
portigyuBG IR Prayeysitieed farthr abmd EME Slhhweaiwombietp cd@ersibn. Ehduytixture

was aﬁﬁddailﬁ 20 R@E@MHC@Q aﬁ@éﬁﬁ@é’l&d VVlhla.ZX2b % @i@& ﬁl?eo %ngit@ én%ﬁp was

bt "‘%‘d VQ%W?“‘%W@E@) (Ofldo"ﬁ?r%ﬂ?r\déexb%?ﬁ eth%%% AEPOGY/ CH:CL) o
give Gompoundhdd. was added into a round bottom fl ask under
an at nosphere of nitrogen, followed by 20 0.63 ni.
DVF- di net hyl acetal and 0.36 mM DMF. The m xture was
To apys@mb epuad barouCiaplowassdieiuig mg affeenpou@NBigibewery 10 mi ethanol.
The HhskAPREHLHE @nt@fmﬁ)fg@hr dang IH?'P@/U (%%) eadgédxl L&lg pm n. The

concentrat;ﬁn via rotavap. The resul ti ng

mixtpfe SEHPRRATeT Adglsd mth S thagsrimes Befpra g stz atﬁé?ﬁ for 4 b whn
LCMuydtisaezli coepleasoraeleied Trerblden ﬁ‘nxﬁﬁ& Wh@fﬁlterea_hﬁodgh X&Hd Bd \WRSake

was @RSIh&{ v%gl ”’é(tlo g‘x?MgOﬁ %ombmedutr lirate Was cor%lateg toV\fryness Vi Joz?tgv?ap to
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conversion. The mi xture was concentrated to dryness,

diluted with 10 mM of dH2O, extracted with 25 2X10 ni
wethylo2zioet at e. The organics were dried over NREBED$2006/031682

concentrated via rotavap. The resulting yellow oil

was purified by colum chromat ography (0-25%

MOH CH2C1 2) to provide pure corrpound 219. 30 Exanple

i f -9 - O
”:L%Q”’E&{’Riﬁ ? @RII i aisee0l aQ’K%g ﬁl%lgexby i’ o a bcd 160 WO
2007/ 022102 PCT/ US2006/ 031682 C N O H WNH 220 To a

Co?@oﬁﬂd chviaid Bﬂ’de@ akd Didufd REdm Wak vadded atx%gguhgfg oﬂﬁtrcfg@;m?&fd@/gd by

121 follo acetic acid
e RN THE P86 M) “AHe! 41 HYS NN dlidee s oo
5 [olfegsd by sodigmynittite ¢4V.2 189 IOJjP?I @ioVasS 1.8 kil bF BHO &las A€ ih ofie pbiion to
gum wrhcazenfeg rsﬁut%ﬁ Ol'hggm)g{ue l&% %%& §tEﬂdC 330arglgeglt(h? rowncF ?]ottﬁxel\t]ésk

po tion. ture was sSit |rre
wag ﬁliw@a 1€6 ﬁ’[BIOéF’e‘?‘ é@r?v(érdsqumethﬂTh@)omlszltegm:@nwaﬂ@8 mgisbditre deetate

andMi 0 i1 26 tef1 1,058t othaNAHEEBres G pei b 1Rk ﬁ%eﬂ%&a%a@%@o@ed% 0°C, and

xture_was purlf via col

i, %Pé’i“&&kvaspﬁ#@%@mﬁb%eé B3tz KHESE P SR B M s
10 stilviElGHOTHRCI@ hint warmgd et PAPCEorCNMA U nb@tur&@asTcﬁluﬁd 280 207l of

wagep Lﬁﬂﬁj c)QplE %c? mf]gb.ﬁ?'%kmlmﬁéﬁg? glgel_l r}'rgra one. 9@@&%%@% azong Jas

d'SFﬁ Yeﬁcblgécho ) @ewcﬁgﬁ)%&’e@ by 0! owasHéEd déemixtrowe heated at 70°C

tmD\Qfotli ®hbn 1Jd’if€01m LS WAR L@W%@v@cﬁcoﬁggte cbrll\Jeﬁgn WTﬁJ]ml)_(%re
or.e BEI ng stirred

be
“’%&}%’“&ﬁ%ﬁ& S FEE ¢ Briddn &t 1%06%@%%9&% w&kowéaw@e
15 Th iafntcewseldyet hveo aghacted ith encalml 10he dr}@keceta\ibaSRMﬂﬁhle(d‘ szvtalh via
1otc2\)§arogavé aNE%' blag[? rrot?ll %ﬁjch WiSS Ii)l?rgfeed\,\@s O gmnrcl: ec mg 8 fgap&ly (O 25%

ness via roatavap mnhe co
/e %@quvrdéewym@awﬂu%d to the next step. Am ne
corrpound c was added to a round bottomfl ask under an
%here of nitro follo acetonitrile and
CofiaiB 3 VP G i BTG e b 4 TRt ) WicoEsn, g by
20 0.60vas Daditeichethglrso@miase0.§ Ol Dmdﬂlmymﬁmfbl WwHhevtddrak 1 @€ 4ok 4Zours,

whggLCI\gS @l%&e%?apéexance c;If stgrtmé alaterlaﬁ e )gurei.ﬁ/%s cr?{l%%?t%lteé(\)/%gtavap

on to
Th%tcﬁtrlﬁﬂ@dﬂ@k m@@srfcwol@@ Hrr$ A ml pienby. athmmu aad 148 @t bomeht asskadded

in M\@Spo@thﬁr 0ed nbOdre ks Qfirr@NR123 °C for 1 hour when LCMS showed complete
(VE ](h ydr oxynet hyl ene) cycl ohept anone, 8

conversion. The’mixture was concentrated to dryness, diluted with 10 ml of dH,0, extracted with

25 2X10 ml ethyl-acetate. The organics were dried over Na,SOy, concentrated via rotavap. The

resulting yellow oil was purified by column chromatography (0-25% MeOH/CH2CI2) to provide

pure compound 219.

30 Example 126 synthesis of compound 220

b o_t b b

N N N
o= X 0 0 SOGR
NO, NO, NH; N ©
a d
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30

sodi um acetate, 1,0 m water and 1.0 m ethanol. The
resulting pale yell ow suspensi on was cooled at 0C,

wanaa7oaziogi azo m xture was added dropwi se over PETHISZN06/031682

to give an orange suspension. The m xture was stirred
at 0 Cfor 30 min and warned to 23C for 1 hour. The 25
m xture was diluted with 20 M of water and extracted
with 2X20 m Et OAc to give crude hydrazone. The crude
hydraiﬁne was di ssolved in 10.0 m acetic acid

foIIo@ by 0.1 ml cone. HC). The mi xture was heated

to 70 oy when nonitoring the reaction with
LCMS _ sHeveg s. ete conversion. The m xture was
conce eh\yi ay-Nat avap, dissolved in 10 nl ethyl

acetaté and whshed with 10 nml sat. brine. The aqueous
| ayer was eedract ed with another 10 ml 30 et hyl

T aczgtﬁltle. em)vf@ lvent via rotavap gave a deep
SBSCR G TR B Vs B 00 met Byporcot dm Sempi 121 Talowed by
0. %ﬂrammaba)@arﬂﬂhynl(WESEYmeh/Eﬁrﬁ &Bﬁ&l@/}ie vk apded\ihdiBe Rt yellow

bolﬁl%my E}gl 09 ut 2%66' foy\g é%%]{ore?z%a‘ mg SE XSTKQ%S%%IQ (év]{afo gdé?(dglﬁ ﬁﬁé’ rtion,

was adde m
T"&ﬁ“17§{1%ﬁéﬁaﬁ@reé foyf 4 i wico GENS showddopmgletyycon@rs®T. ffhe mixture was

il peihhysh, 186R1A! andRerBedRithbx IME BN, M tLMEEMMRSe was
heated at 100C for 4 hours, when LCVS showed

PO o A TGP R Y (R OAR B anep e 2t MEORKRHCE) to

givcomeemipoatdgdd via rotavap. The resulting black oil was
di ssolved in 8.0 m of anhy. ethanol, and 160 |

hydrazine 5 was added in one portion. The m xture was
Togt25p mégpuad baR@ Faglk was dddadr OQimsref @B usthb fdldwedctynidl relteghanol.

Th@ QEE\(G;Va‘é'f@B}ed -Qh@ 1ﬂ‘h?§&d"£n% 5‘0’a§g 59@“(‘?(5‘%)r @stezgldédom %é’ g&ﬁéw The
and extracted wt

‘“‘%ﬂ”ﬁ ‘1ag %Y&‘éiaﬁﬁ é“d ’f“ﬁh"é W&P &afh‘ s“% Peforg Ppipg stisge pt 4%2@0& héwblen
Lcc/mmaamarcamleltewmasmt H\eamk _Bh&u& @5t ltetad Ghryiggh k@M Al lthe cake

wa%%%l 3@%@;@&6% %8111 éir 18 1a ur e Colpce%tbargg tchcgbness vba roatavap to

EVEREAWD FenPe R QSx)wﬂlh@sdlsﬂcwcacmmdhmetzm THE N LAH NN O
HN-NHref lux HN -NH 54 221 Conpound 54 (30.5 ngy)
was dissolved in 1.5 m of THE and degassed. 0.365 in

Amgnegpmpiyng Apag 3 dedy's 2 o Redem Jerrendss Phitngsrage pladtpgen, followed

by taeamer lataud &vagndrit hexte aek icodedpatee dmﬁ 05 7@ @2 NAHCEKvasl . dded
leP&lléC ?dllovag]de bg soglgn%t rllt(r)lpe (@eﬁ%ﬁggs ?W&? Sk rtn(z%t{dgg(’g] aiicﬁg A one
DOI\WQ!S fo gheera degp mdesdlutmt Weeewxextdwdts stivet @t08C dovcBOwit.e rInto Bhreund
bot@ﬁ@%k Gyal Q%%:dv‘@‘vs esthes M)ch(h%rréxgﬁlethglEﬁe%‘}cl&x\éﬁtﬁnone 488 mg

sodi um sul filtered and c
sodBh peefaieat Ogh Witertand | 0gah gisolny Thepeseltiga pale vellay srgpeption was
cot@nPai0dand2the d2Qo kel ves kddbdSyedwiRshsr 6fmie OPQWNeh 3dRse

susyen% The mixture was stirred at 0 °C for 30 min and warmed to 23°C for 1 hour. The
mixture was diluted with 20 ml of water and extracted with 2X20 ml EtOAc to give crude
hydrazone. The crude hydrazone was dissolved in 10.0 ml acetic acid followed by 0.1 ml conc.
HCL The mixture was heated to 70°C for 1 hour when monitoring the reaction with LCMS
showed complete conversion. The mixture was concentrated via rotavap, dissolved in 10 ml ethyl
acetate and washed with 10 ml sat. brine. The aqueous layer was extracted with another 10 ml
ethyl acetate. Removal of solvent via rotavap gave a deep black oil, which was purified by

column chromatography (0-25% MeOH/CH2CI12) to provide pure compound d.
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25

I MTBAF N GCCOB ONin THF HHON~\ NSEMOIl NN

HNNNH -NSEMOHH Oab c 222 Conpound a from
wexenTpkzi062 (51 ng) was dissolved in 2 mM DVF BQ@/US2006/031682

Cs2C38 (101 ny) was added, 25 followed by the

addi tion of conpound b (51 ng) . The vial was capped

and the reaction was stirreded at roon1tenperature for

Co"ﬁ%oh{d% wa-gggdea %@&; loggd Wm%ﬂzﬁjn(g&?ﬁ t%iéak%f mPl ?%:rd, felgowlgid by

reaction wt O extract
0. &5 i EME-gimedy! %‘v@ranmz%@a DiHel Tho ot mat satedst 98EUand hours,

wlte@ [gJM@ sIRBP @M%el‘énce @WQnQer%S T‘Hé %ﬁ)@lﬁg ev@as ' danéntgalteginwa
he react

Jotavag ﬁ'g &c%u%mgg) acl&-> 0191186‘? @ssgltvedge 8@ f%‘r?é awsetltaa?}pqlnéltlé@ dera21ne
widsGNMBJ iThes woeldot | T mitBR WO sR0I74t Q221602 1 hour when LCMS showed

CORQI{C U%QIQIQA Q‘?’i; g%gure W.aﬁ% 3{:6%& to @ ng gn llPtﬁé %bx(? rcrll?{)f d%—h(é &nd

vacuu rac
CX{RRofeR W ntla 2 H}eml <a1?>11 agptay Ehe IERRSOASTe émdcoémwaa&ce dndigresmirated via

roMa@@UUMreN de@lufng f W@Q}WYOHHP%Q ‘i)@rlfgali V&y COdRpH NGhr Gkt 5 Ehy (0-

e 129 synt hesis of conpounds
°5(/ﬁ’ff0%§§¥éb t PION%‘%TBUWVO‘“I’M 2-cSc03 OOHN NH 1 M
TBAF in THEO I HNNSEM''-'CA ~0 1 223 b HN N SEM

HO+ bacON Oi HNNH

Example 127 synthesis of compound 221

THF ; ;
reflux N-NH
221

Compound 54 (30.5 mg) was dissolved in 1.5 ml of THF and degassed. 0.365 m | of IM LAH in

THF was added slowly at room temperature and the reaction heated to 70°C. After 1.5 hours, the
reaction mixture was cooled to room temperature and was quenched with 1m! of water, then was
partitioned between ethy! acetate and water. The organic phase was washed with brine, dried over
sodium sulfate, filtered and concentrated. Purification of the residue by HPLC gave 11.5 mg of

compound 221,

Example 128  synthesis of compound 222

1M TBAF
inTHF

N
SEM

222

Compound a from example 62 (51 mg) was dissolved in 2 m! DMF and Cs,CO; (101 mg) was added,
followed by the addition of compound b (51 mg) . The vial was capped and the reaction was
stirreded at room temperature for 18 hrs, The reaction was completed by LCMS. Diluted reaction
with H,O, extracted with EtOAc, washed with brine, dried over Na,SO, and concentrated by vacuum
to give compound ¢. Compound ¢ was dissolved in 2.5 ml THF and added 0.31 ml 1.0 M TBAF in
THF. The reaction was heated for 5 hours at 60° C and was completed by LCMS. The reaction



10

A9,

20

224 Conpound a from exanple 62 (56 ng) was dissol ved

in 2.5 M DW and Cs2CO33 (111 ng) was added foll owed
woyod7ive2imeldi ti on of conmpound b (42 ng). The vi BCTWE2006/031682

capped and the reaction was | t~ stirreded at room

tenperature for 21 hrs. The reaction was conpl eted by

LCMS. The reaction vvas diluted with H20, extracted

th Et OA
nnx\é\{lb%gésn%oln%?gtéa&e\qgvﬂel Vg.&L&l d?%tecp itléglré extracYe W1Ma%§% \gﬁged with

brindabied b&s Oh.8OgconcenRatés! u‘nﬁer‘ﬁzlaﬁmalrmid @urﬁi@d hy HRL@ tq\glqu;qmppxmd 222

(78% = was added. The reaction was heated for 28 hours at

=60 23 and was conpleted by LCM5. The reaction mxture
was concentrated under vacuum diluted wth H20,
extracted with Et OAc, washed 15 with brine, dried over

concentrat ed cuum and purified by HPLC
Exat’w‘eg‘r?/es BiEd rfamp‘é‘ﬁ%&?g g gilnrg) and 224 (11.8 ng ).
Exanpl e 130 synthesis of compound 225 DMF Q) 1M THF
LAH HOX H CsCO3 0 in THE N O H N NSEM ~O-~
AN\ . OHNNSEI\M&SEM ab20Cd HO THE
|Hn THE N N-N schl, 225 ¢63 WO 2007/ 02210
066/ 031682 - Congoynd a /1o

msws\g@d Sedgr DI @- S5 2008 3 o)

added f ol | oved by t he addktiolf d‘F sanpound,, b (84*- ny) .
The vi al was cappged and-t he regction was rreded
roomtenperature for 24 hrs. The reaction nas
conpl eted by LCMS. The reaction was dil ut ed>xw¥hNH2ZEH
extracted with Et OAc, washed with brine, drjpled over
Na2SO4 and concentrated by 5 vacuumto give conpourfd

CoTp%gﬁ)/rm%ﬁ e%u%pl%lﬁf (5‘3'11?’%%%\?%;&12(14%% m%t]}i“é‘/ﬂ?ggl d&ddi ([ﬁl mg) was
added fiplowedely thaadgitniof cppeoynd 4612 B8R %W&lr@s Wé’@e@fﬁfg ﬂ@ﬁ%a&“‘m was
sLquEJ‘qt\{’@tnecEm@ﬂﬁu@%t b ARk, elﬂhéMeichorEkla@‘éﬁmplwaSlb}eIcCMﬁ t Thhe reaction was
rmne, rred ove ntr
Lttefl ﬁ‘ltl\/% Cmg%‘&th&%\% Slaaﬁ tg %nne S(’Jgecr) | V%(94 alycﬁc&H#PErated by
vachil tagick @mp@wmdrt. Gﬂlﬁbonlﬁ?ﬁE d1swlved'i—11F2 Saml Tooml @éﬁg}é} AMFRAF in
TPﬁelawas Qdd ﬁdTheT%L@tlgn%ggéa% R h%?gt%g é Qnd%@a@céﬁﬁet&i by IE(Q\QS The

ove

reaiX@, mletmervgxep@gemwtpchqupméuu%glﬁg%w% 11129 Wraﬁ ng} théxc washed

wi@VSihe, dried over Na,SOy concentrated under vacuum and purified by HPLC to give compound
223 (12.2 mg) and 224 (11.8 mg).

Example 130  synthesis of compound 225

¥ DMF
N \ '~ CsCOy
o) -
N NTsem ~Oya
o)
b
a
THF
1 M TBAF

in THF
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30

Na2SO4. concentrated under vacuum and purified by HPLC

to give conmpound 225 (44,9 ny). Exanple 131 synthesis
wohowmpoand 226 H THF N NFN 1 M TBAF in THF @CRAN20061031682

N NH SEM 1.5 a 226 Conpound a from exanple 62 (140

ng) was dissolved in 7 mM THF and added 0.85 m 1.0 M

TBAF in THE The reaction was heated for 23 hours at

C&%@unﬂpg ﬁx\@% W&ﬁ'_&l@g m*g)’st%oled“ﬁ 4r ﬁﬁﬁﬂ/I'FOaﬂd C'én(%)t %"2? mg) was

racted wt
o fﬁ”Wid v thegddidon 06\9@?130?%12‘5@ me)- cB‘WcVéf’rﬁt’*’Psa‘taéllPd awbl@? reaction was
stiviaded diMoai Genfpe@sar Jayhrd, ﬁﬁi@rdaalog lmec&@m&ﬂw 0.CRROS 106 Radion was

o R ORI P R R TS R R N, e e
va@uim jo gveNeikpou@ ¢. Comot\hdl\dl-wasrdlsswlmdam/e rrH-ITHEMud—Il 143000 MaLAH in
TTS[QE&W’ E%vas c%dg(glf]e @gr : e Qsdcoﬁplfetreg %E@fﬁgp'h% rgagtl&grgxtfm)w%%\@ﬁnched

an oven m Cr owa reacti on vesse
wilj fvhtcxszblp rextagied Wi Bl waghep gvith byingy dugML\{er @@qSO( 1@0@{@7@ under
vak@mO® {4 3oEhlin@d) dCEPORAUNGs RiséodRd ﬂ’g& m{ THMEH1®.68 infl @ OtNI Y BAF in

ed. After flushj,n he reactl
TR b AHHOS T EelRE T B el RS plla bk S 1 vas
coglipxcd iy WaldS.adtied with HJ@e ertracted wethoEtOQo,I watbedawith bive, dried over
N¥1§é SC%'HCCW L&g@k&{{um IJ& ﬂllh gp@@LB%@él%dcoﬂl?m\%g’% (M)g m 0
M nut es under mcrowave conditi ons ool i'ng 0
roomtenperature the mxture was diluted with H20,
extracted with Et OAc, washed with brine, 30 dried over

Na2 and conce nt r at by vacuum and fl ashed by I SCO
E‘t“&’pg%}b COHSOERA &O‘Ep?“ég% 164 WD 2007/ 022102

PCT/ US2006/ 034682 ng), Conpound c was (i ssol in
2,0 mM NIH @ao 0.1 he
r eacto=6 @ gaied for gfggh%'ﬂ;rglrat NWak-NH

SENthe reaction m xtur wasHdi | ut ed
w th O~extracted with Et OAc, washed with brlne
dri ed over Na2SO4, concentrated wunder vacu#éf and

Compoun ﬁol examqo6£ 84@ Im\é)ewas%npo(?veg gn ’? I Tl-gkzegﬁd qgc?ed 0.85ml 1.0 M TBAF
in THF, The reaction was heated for 23 hours at 50°C and was completed by LCMS. The reaction
mixture was diluted with H,0, extracted with EtOAc, washed with brine, dried over Na,SOq,

concentrated under vacuum and flashed by ISCO to give compound 226 (55.5 mg).

Example 132 synthesis of compound 227

H [Nj\ 1 M TBAF
o N =~ b N in THF
N \N'N‘SEM = N,
micromave SEM
130°C/
a 60 mins.

c 227
Compound a from example 62 (50 mg) was added to an oven dried microwave reaction vessel

with spin bar. To this solid 1.7 ml DMF, Cul (10 mg), KsPO, (43 mg) and compound b (25 mg)

were directly added. After flushing the reaction vessel with Nj, a solution of trans-1,2-
cyclohexanediamine (12 mg) in dioxane was added to the mixture of solids and the vessel was
scaled. Then it was heated to 130°C for 60 minutes under microwave conditions. After cooling
to room temperature the mixture was diluted with H,0, extracted with EtOAc, washed with brine,

dried over Na,SO4 and concentrated by vacuum and flashed by ISCO to give compound ¢ (35
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5 Exanpl e 133 synthesis of conpound 228 DWMF 0 O~
CSCB NN N HNN-,C 1 MTBAF N b Nin THF O
wolhd7NR212N. SEM O N NN H WNH M cromave H SERCT/T82006/6031682
25 mins. C 228 Conmpound a from exanple 62 (48 ng) was
added to an oven dried m crowave reaction vessel with
10 spin bar. To this solid 9 mM DM, K2CO3 (403 ny)
m@M %9\95{99‘&%'5 legoil\ggmr@ le\ﬁ{feanq'aﬁcfeﬁbllﬁ ﬂfjggg/f TB Tlhgl THF The

feacti on vessel was | ashed wt N, and sea
repqlionyas firatad & 2t5d0y @t ©°¢ avd w55 Cﬁ?’ﬁlaftﬂ%gy LEMde rThﬁfeevt@m%we
\«/a‘samdt'bct mns 0, e&ttaetred &P EIOAG, WBhdd AAIMbEBIYPEIdad bH I, d0) Roncentrated

wi th H20 ed with EtOAc,

s VhC”Hm X?ﬁasg t[éago AOiEEG CGURsh mdl\ég%%i"ggnd concent r at ed
by vacuumto gi ve conmpound c. Conpound ¢ was
dissolved in 3.0 M THF and 0.29 m 1.0 M TBAF in THF
was 15 added. The reaction was heated for 3 hours at
Eggpleditl wydhesippomperd B3% LCVS. The reaction mixture
was diluted with H70, extracted wi th Et QAc,owashed
W th bri ne, driedP SO, concentrat under

d fl@s:h\e(éls i/ | SO to gi ve conpound
3 anpl%/wo|synth is omi JB6F 229N
O N NGN HO © |~ HokN[ O
e 'N O e 0l H2O P
0 HH, LHVDS H7le 0 0 EtO HWH THF d e 22
Conpound a was pfePred according to procedur ess

CQ% %d zpﬁgn ?))émglgl 693483&§%aé%#§d ﬁ') a%%@e %chlrfngci%\x;agg QZCtlox‘?‘vessel with

ut i'on 0
qPtalt:l?"ttjll Td & selidthm MFrﬂivC@ﬁ (4937%}%@1 CQE@EUW& @OQ)WEDQBZQ@QCHY added.

TIRGIMSH2R06! \Qa%]f@gl?ed WA, GROJBIEH. OTheAR oS BeddRAlh 18T B¢ 25 minutes

sol ution of fumnitrite (254 in 3 mM of wate
Lumsnnalaa@/& cond5 tlons After cooling to room temgg‘ ture the mixture was dlluted with H,O,

extracted with EtOAc, washed with brine, dried over Na;SO4 and concentrated by vacuum to give
compound ¢. Compound ¢ was dissolved in 3.0 ml THF and 0.29 ml 1.0 M TBAF in THF was

added. The reaction was heated for 3 hours at 55°C and was completed by LCMS. The reaction
mixture was diluted with H,O, extracted with EtOAc, washed with brine, dried over Na,SO,

concentrated under vacuum and flashed by ISCO to give compound 228 (10 mg).

Example 134 synthesis of compound 229

NaNO, /; ; OQL,@

. Ho-Z © N

oQﬁ@ HCl oQﬁ@ H RN HC
N o N
H

N o HOAc
NH, H,O N N: NaOAc

& N+ \
Cl-  HyO/MeOH

\Y
N O Lawps N o9 “EtoH N N NNH
THF
d e 229

Compound a was prepared according to procedures described by Holck et al (US 4,963,686
1990). A solution of compound a (540 mg) in 10 ml of water acidified with 0.4 ml of 37% HCl
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over 10 m nutes. The deep red solution of b was
stirred 0.5 hr then added slowy to a suspensi on of

weadiTaeimecet ate (1.9 g), water (50 m), net hanBCTUH006/031682

m ) and enol (E)-2-(hydroxynethylene)- cycl oheptanone
(477 ng, prepared as in exanple 2). After stirring for
30 ninutes the yellow 5 precipitate of conpound c

wag FOOIeeg on Qlelcc'[:: ggh D J .Jé)gthm?% 5851 m %’?}Q ?Zq%l \Mg h Wat (%'rwa@? 8/asaeld'aed
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e e e oL AT B 20 S e By vton
prédipitdle Sfadonp@ined wao eillasredobyCiiirdiom atashet! inéth water mel, airdirieg dYield =
ver sodiumsulfate, filtered and concentrated. The
"product crystallized fromethyl acetate and was
filtered to give 394 ng of conmpound d. Conpound d (510

A M101Y‘@iscoﬁ%tn§tﬁ@l: Y@@ &) 10011k acfic aﬁ.{fd)éna_ Hmasrd 7900t 186s Bdted to
an i ce wa bat h 15 LHVDS (7. 23 of 1 olutio
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'mQWMHy@WéZMm@3H$d§&f@ﬂ@@@d§1) and et hanol (100 nl) and
stirred overnight. The reaction m xture -was
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oAbl b et e SOrganre el S GGk A
LWMDSU, 23bﬁ ligieM &bhitiesl inOVHE) vaio aidadro@0 5 stihfieat efref 20 mipnteg] acetic
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unm ‘gave
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Example 135 synthesis of compounds 230 and 231

\\\ HaSO, L\
OQﬁ PN \ HOAC Eg
o=§:[:] ojf jf S :
NaH . NH,
Nati 90% HNO3
a b

THF
NaNO, \\\ HCI \\\ LHMDS

ethyl formate

I
O T
% )
(@]
%
%
Z
\Y
O
T
@]
g
(@]
pra
IZ2 -
O

166



10

30

(24.50 g) in 100 M of DV was added to this solution
for 15 mns followed by 40.96 m of 1- iodopropane and

woanimad2o room t enperature and the reacti on sPCTAUS2006/031682

for 24 hours. The reaction 5 m xture was concentrated
under vacuum then partitioned between water and et hyl
acetate. The organic phase was washed with brine,
dri ed,over sodi um sulfate, filtered and concentrat ed
der \\(acuum flas bxr\\l SCO tOAc/ Hexanes) to
= NJ y stirred
Y A N it f\l 4 sulfuric
acid ard b mHHOAc was 10 cfoojed Ho -35 C. To this
sol uti-on was added 0.921 m-~fum.ng nitric acid in 40
m H2SO4 and tch)e reaction was allowed to warmup to
omtenperature. The reaction was corrp et ed

TL
Sogip ey TET hrIEs O TGaEt PUR 1 Sde el Sy lgndol o

npmJg') eml 100 Dot IMMF wad Riledatn dhiesdlitiag foe dS wirks foletvhd/by 40.96 ml of 1-
W th brine i ed.over ' u :
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migtureQuEpoyedeied (BleOBeyim thes parididnedetwean wetermang gihylaseptatef The

or MI TPQQQ Qfaé"@vgsﬂed]x’g%’b?gé g’rlé(ﬁodepsoa%]sulﬁ%t RRG& e(n@‘é@ﬁcbrﬁra@@ hn&her
hour s he cat al yst was fi ltered off and the

vwmaﬁéﬂ%-:shedcbésﬁ%fé?@%é%exawm gvamm“&ﬁé ¥9’#nhed by
ISCO to g| ve 5.15 g conpound d. Conpound d (3.97 Q)
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enol (E)-2-(hydroxynethyl ene)-cycl ohept anone and
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infl Oﬁymbt@lbvﬁl/acact's @Wﬁmmfdhmuméfhdlcstsmtv\w ﬁlweﬂloﬁf mld Hi@ﬁtéltlate
G edQud: vidim Rt 8abLBCH0 89 £13M Lhpshiigr i ng for
CO% l%gulps “h emreagtl onﬁ\%/as c():%rrep espged By LCVB and
cool ed to roomtenperature. The reaction mxture was
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6. &@ﬁ%‘mbﬁodlﬁpﬁzdﬁb ZU\@ﬁ mgﬂhéﬁpét\ée@ adeuJ chtﬁéwgi Qllo@@djto warm
I um

Is-trimethyls lamde (2.1
to 5B IS IAUE z[r|.q|:§tm\7\%§ora]d§j gprs. THie p[reég)g%t? 6?1‘1%&%1@“?1?% aff and
coh@imed & Udichucasd tyemmMs. 18 ml of ethyl 167 WO
2007/ 022102 PCT/ US2006/ 031682 formate was added, This
reaction was stirred for 4.5 hours then poured into
Cangtoerd famgh dexdlved ¢t B mh WA aed hi§ inl HEleind heated wah €dvithi stitying for
1. p B%Pse ’Thg qéa&%n Qv\{se{onﬁ)%ga'd lﬂg‘L@MSfa‘rﬁ& @oo@@% 1%919 %malraﬁl[’ee dfhe reaction

er vacuumt gave he crud ngoun h
MiNEAEE Y SSE N/ YT epl nnt%tCﬁ d‘i"ﬁﬁf ar(dzastrqﬁe}i éWyWBtth(E?m%p (2 1) washed

witysHnat@icd SebdFliimeasieaed et cantteSindérveduatand MEIN_d by ISCO to give
% eratur for 22 hours. The solvents were 5

Lel& ocPlﬁPoé‘B Znd purified by HPLC to gi ve conpound 230
(25.4 nmg). Conpound 230 (12.7 ng) was dissolved in 1.5
Com 30 uﬁd d%ggf% i%?)qvvaq %Q?o%@% TI—%J (%%ﬁ) R4 llthqrm thd'l'm%tHylsnylarﬁ-ltﬂ,E(Z 19 ml

nper at ur reacti on
Of}ié/aqoéﬁjlox@ ¢ Tﬂf@wawdfi@r Tj}e W@qglpn wgq»]sélrred for 10 minutes then 0.18 ml of ethyl
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reaction m xture was cooled to room tenperature,
guenched with I m of water and then 10 partitioned
woebomenioet hyl acetate and water. The organi c poass2006831682
washed with brine, dried over sodiumsulfate,
filtered and concentrated. Purification of the residue
by HPLC gave 2.8 ng of conmpound 231. 15 Exanple 136

. 1 I18,40F ! o o :
fo%ycﬁi %ﬁh(?e&sg%&ﬁ%ﬂ B\%A%st%%% for gos%‘[%%ls,l Hlan ’5\13%5‘% (Jltg} WW%S deva'égacted
with @A pesthtal pigd ilebie olied oirce sodiieswifith and dopcertiadagpinder ggouum
toHAek mia lnlﬁbl(dsgiﬂpeﬂad\#. t (!fbnﬂp‘cﬂfilfdQ{mas?didg@tféa)ﬁg gﬂhﬂ{%ﬁ g@ .ml¥ Qleno hy’sxgazzine
M RGDY BN Slrac ' BP9 Y Tebflbslifg Degoaier
evappratescesd purdpabeHP LS oy térgpoprd@de (Riresg)descr i bed i n
exanple 22 and alkylating with
| - br ono- 2- phenoxyet hane. 25 168 WD 2007/ 022102 .
Cporrys20 06/ 032682 disseleahipl € mi 38THE diegpsssd. ot 128 anipd M d 4 H in

TRB%aPRided s18B arro88 IenmhratuR B8 11O rdaktidBrhefbdNol70°dN £rdNGGiolY, the
DME 234 Conpound 23

"N-NH. C_SZC@ ( 27 ) _was
“Cﬂ)ﬁ“%‘béf’r”&ﬁeu‘%flsnﬁ:‘% & HBc BB ELeqase ’F%év&t%i hggféﬁﬁfeé apd then
paaii@nedSeatckly biayli angatevitdhwaler br Tremréaib @hasy vax yrysbtdaitebrine, dried
O\E?(%g}ahesu&ﬁg, ﬁ%&@é ml%%bﬂ%elglfate&oﬂgﬁgﬁg§ ofzt:l)ig) residue by HPLC gave 2.8 mg

of compound 231.

Example 136  synthesis of compounds 232

LA

Compound 232 (17 mg) was prepared using the procedures described in example 22 and

alkylating with 1-bromo-2-methylpropane.

Example 137  synthesis of compounds 233

gy N
My S A

H
o= \
O ———
NO, ' Nno, — . © N N-NH
CSQCO3 H

DMF 233

Compound 233 (5.3 mg) was prepared using the procedures described in example 22 and

alkylating with 1-bromo-2-phenoxyethane.

168



ONI Br NI ON N2 O2 HNNH Cs CONO 2 3 DWW
235 10 Conpound 233 (30 ng) was prepared using the

wonrowademwes described in exanple 22 and al | cyPariusgno6/031682

with 2-(brononet hyl)-tetrahydrof Uran. Exanpl e 140
synthesi s of conpounds 236 Or Or HBr™ O 1 M TBAF
N N\ ONinTHF OOI e HN N SEM CsS2C3, DV N

M 6 Conpound a (40 ny,
E‘aﬁ’pgéggo S’j“tlfem(s)ﬁgcomgounﬁ 2 2 was dissolved in DVF (0.8

m). Tep~this sol n was added Cs2 53 ng, O0.16

nmol ) @ 2- br onoe | methyl ether (2 , 0.16

). reacti on\grxture was then sti d at C
0 by LOVE | 0% s

O=f Ct)l ng—nc&t—e—rl al 9 ji
a ext ract@gcej t h Et . organic |ay
washed wi t hP¥rine, dried over Na2SO4, filtered apg
concentrated. The residue was dissolved in 1 M TBAF
in THE (1 m.) and heated at 60C for 1 hour. The

Com %OLlléJ f2§11 I( 89 '\)Jay%%?alw Eﬂg%%%?oc@rﬂlgesv@%ﬁéh YM E)ﬁm Q2 and

ne an dried over
1<Whtelgw11\}@rwﬂ0v9a§€ﬂ?3éwv€é1&“q n vacuo and the resi due was

subjected to purification by 25 HPLC to afford 16 ng

of conpound 236. 169 WD 2007/ 022102 PCT/ US2006/ 031682

Exanpl e 141 synthesis of conmpounds 237 oho O/'-o0 O H
Ex&nple 89 N s¥ntMsiEBAFoniouwr@s 235in THE O H N N. SEM Cs2CC3, DVF

H N-NSEM HyN-NH a b-237 5 Conpound 237 (J0 ng) was
pr epar ed ng the &o%edures descri bed exanpl e~ 140
a',i]ﬁd al kyl atijpng with N
0 @ bhangeLhaxy) r opanre—- O
NG, -NH
CSQCO3
DMF

Compound 233 (30 mg) was prepared using the procedures described in example 22 and

alkylating with 2-(bromomethyl)-tetrahydrofuran.

Example 140  synthesis of compounds 236

O/

Br~O~ ?N 1M TBAF
— NS in THF
Cs,CO3, DMF N NN
M H SEM
b

Compound a (40 mg, 0.08mmol) from example 62 was dissolved in DMF (0.8 mL). To this
solution was added Cs.COs (53 mg, 0.16 mmol) and 2-bromoethyl methyl ether (22 mg, 0.16
mmol). The reaction mixture was then stirred at 60°C and monitored by LCMS. After complete
consumption of starting material, the mixture was diluted with H,O and extracted eith EtOAc.
The organic layer was washed with brine, dried over Na,SO,, filtered and concentrated. The
residue was dissolved in 1 M TBAF in THF (1 mL) and heated at 60°C for 1 hour. The mixfure
was diluted with EtOAc and washed with H,O (3x) followed by brine and then dried over
Na,SO,. The solvent was removed in vacuo and the residue was subjected to purification by

HPLC to afford 16 mg of compound 236.
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Exanpl e 142 synthesis of conpounds 238 NBra \ 1 M
TBAF N N ONNNG2CO3, DVF ONNNIn THEOIl N
WORNH/BRTOSEM H SEM H 10 a b 238 Conpound 238P(CTAISRWH/031682
was prepared using the procedures described in exanple
140 and alkylating wth brononet hane. 15 Exanple 143
synthesis of conmpounds 239 So=S' HNalO»4, NCOC--'S
N H2O McOH N H N N SEM Cs2C3r DMV Ol N NNSEMO I H
NNSEM Habg OS 1 MTBAF in THE o NN NNH H
239 Conpound a (60 nmg, 0.12 mmol) from exanple 62 was
Eganepdol 4y e dhyithesBFcoftbodhdn®dy?. To this sol ution was added
Cs2C3 (260 ng, 0.8 mmol) and 2-chl oroet hyl net hyI

t hi oet her é%g/\z/g 20;@6{ , The reaction m?k
t|rr at 86”C &nd no or ed Afte

®‘ tnsu@?rc—gegigf > .@ terﬁh\g{-ﬁ%@vs

TUr ¢ wals adivl Ut’e HRO~aMd elﬂgEg,c‘t‘e‘d-W t -NH

Na2SH4, filtered and concentrat eth The 170 WO 237
CB@@DN}&)ZZZI.@]Z) ROTHAISAOREIORHEERe ploeRndY Bestied SHRKBGHIL N0 and

(Et OAc/ He to afford 43
o e o BTN 5 P g, 0. 076 ol ) was

di ssolved in MeOH (1 m), H20 (1 nmL) and EtQAc (1
rrL) To this solution was added Nal0O4 (33 ng, 0.15
The reaction mxture was then stirred at room
Ei‘“é’f?beelr‘%t Gy hesig P OMRIFAS238The i xture was then dil uted
with Et OAc, washed with 5 sat, Na2S2G3 (2x), brine,
dried ovNaZSO4 .e/flltered and oncentrated to give
} ] Jhe Be&sSi due s_di §sdl ved qipgher M TBAE_ |1
}@d heateowmt o _ hou‘f‘TH"Theo '
was/ di | utied wW&h Et OAc and
fol l owed Ry brine and then dried over Na2SO4.~ The -

cs9 Om(ﬂ vaata noved in va(:uol and dhe resi due wa
SpHa % UV ¢ }?r&%‘{ Olﬁlll%y]e ploce ures described in example 140 and’

al <y11t1ng with bromomethane.

Example 143 synthesis of compounds 239

/ /7
S O=S
s ’ NalO,,
CI >~ N A H,0 / MeOH o N NS
I — e} A N
Cs,CO5, DMF -N -N,
%20 N NNggy N Nsem
b c
0O=8
1 MTBAF in THF N A &S
H
239

Compound a (60 mg, 0.12 mmol) from example 62 was dissolved in DMF (1.2 mL). To this
solution was added Cs,CO; (260 mg, 0.8 mmol) and 2-chloroethyl methyl thioether (220 mg, 2.0
mmol). The reaction mixture was then stirred at 80 °C and monitored by LCMS. After complete
consumption of starting material, the mixture was diluted with H,O and extracted with EtOAc.

The organic layer was washed with brine, dried over Na,SO,, filtered and concentrated. The
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HPLC to afford 21 ng of conpound 239. 10 Exanple 144
synthesis of conmpounds 240 0' O=~ 1 N K2CO3 3 O N Br
woOl200%/0B2100 O O McOH Cs2CO3, DVF NaH, DVF 0 O pOTS2®6/4181682
bcd 0C PP HNHN H'~7-NHO 1 MTBAF O Nin
THEN OH\N-N SEM Cs2CO3, DM O NNN. ONNNH H
SEMH 0Oe OOf 0 O 240 15 To a suspension of NaH
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con ace
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Na%cgamecso@%s% reMBEE 0¥ dofaRVIBE rNRRSEH, sutje&tgd%eﬁumqon by
concentrated. The resi due was subjected to flash

HELGrip AT H g BB ALLOPRTNT &9 gel , Et OAc/ hexane) to afford
7.19 g of conpound bin 43% yield. Conmpound b (8.34 g,
28.6 mmol ) was dissolved in MeOH (55 nL), potassium
car bonat .6 mmol ) was added. The

e
Expple {4%n )ﬁélﬁi‘%?fégw d§?§Orred at roomtenperature for 1
hour . The Om xture was then d| luted with saty NH4C ,

oeXtract eg w t h° 3xro, The | eeor gani ¢
| © ng—eeﬁeent .‘

onpound c.| 1[71 Wez%60% 022 u
PCT/ US2006/ 03182 “0Conpoun® ¢ (7. 33 g, 29. 40
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240
To a suspension of NaH (95%, 3.42 g) in anhydrous DMF (100 mL) at -35°C was added dropwise
. a solution of N-acetyl oxindole a (10.0 g, 57.1 mmol) in DMF (100 mL) over 2 hours. The

resulting slurry was then stirred at -35 °C for 15 min. A solution of 2-bromoethyl methyl ether

(19.84 g, 142.7 mmol) in DMF (40 mL) was then added dropwise over 45 min, The mixture was
then warmed up to room temperature and stirred for 4 hours before pouring into ice containing 25
mL of acetic acid. The mixture was extracted with EtOAc (4x). The combined organic phases
were dried over Na,SO, filtered and concentrated. The residue was subjected to flash

chromatography (silica gel, EtOAc/hexane) to afford 7.19 g of compound b in 43% yield.

Compound b (8.34 g, 28.6 mmol) was dissolved in MeOH (55 mL), potassium carbonate (3.95 g,
28.6 mmol) was added. The reaction mixture was stirred at room temperature for 1 hour. The
mixture was then diluted with sat, NH,Cl, extracted with DCM (3x). The combined organic

phases were dried over MgSOy, filtered and concentrated to afford 7.06 g of compound ¢.
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Cs2C38 (10.52 g, 32.3 mmmol ) and cooled to 0C. Allyl
brom de (3.91 g, 32.3 mol ) was then added in one

weand7ienio2 The reaction mxture was stirred at 8Crfuseo08031682

mn, warmed to room tenperature and stirred for 18
hours. The m xture was diluted with Et OAc and washed
wth sat. 5 NHACl1l. The aqueous phase was extracted
Cavhtolindet @AG ¢f 29«) mm};he;va@ mtnmedn DMFaB0 eLpTasks sMﬁl‘oﬁ was added
dr.i Ver. fil d-a Gone te
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(e BEYaek @k Lheir CORP QYRS sCH T m§§ue9\ws %ﬁuté'a mtbw@&l HAsRal Gith sat.
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MU TR S8 i Xl D PR B TS GHPBOTFHEse phnses were
dr{ce BP0 asog fﬂt&é&)alﬂgpno@nt&&e THERds)dudVRss sGIEEERidnE tlash WhrbRatbdiephy
(s?’@ep%f EéﬁAayhexan%gcl) %?01(?7 9 ofrcgm{)\(la-u%é/é: 1%9%61%?/4 3;3} gm de and

procedures in exanple 140 to give 14 ng of conpound

C&%und@%@g g gl S%rgréll_gwe%ytnzgtl@@ &l a%m‘ﬁfar &QI{FQLOLH ﬂgsa%%fégblﬁgrocea{u es in

f Wpleﬁﬁomjffﬂd SERe S HReTad e 5°m@ued~ @35%@ 0.285 FRgwLirigs gpmibined
W(t ﬂ.ﬂ)é apAoprifte ﬂalfdfﬁ‘nlc)ﬂofoFmﬁycﬁ?p&ﬂﬂh@taﬂnﬂié aMBGeata Db AR sheVWkinlar to
lhc ap 11 ﬂgfgp o@edl €S 1n exam lgl%O?o give 14m c m Io %4 nner

m iar "o the ur €2 n "E% (fé”iii ‘0 give 38 ngy
of conpound 241 20 Exanpl e 146 synt hesi s of conpounds
242 HON HON N 9-BBNTHF N\ \ O NaCH, H2O2 0 AN 1. OM
TBAF-THF \ HN' SEM (48 HSEMBO oCONNNHH 0ao
Eympledn, spulpsis orpRRiRG 24! (150 ng, 0.27 mmol) was
treated in a manner si L>ar to the procedur of
exanple 65 to give na ng ol ' conpound 24 172

52008,09163 Exarqg,,@BAy'}\l\\\

3 _f cc}_njggun_ds 243N in THF

‘SEM

Compound a (104 mg, 0.2 mmol) from example 144 was combined with the appropriate halide and treated

- in a manner similar to the procedures in example 140 to give 38 mg of compound 241.

Example 146 synthesis of compounds 242

HO HO
9-BBN/THF \ \\\

NaOH, H0p ( 1.0M TBAF-THF
(48%) N NMNgey T gooc

o o ~0

b 242

Compound a (150 mg, 0.27 mmol) was treated in a manner similar to the procedures of example 65 to give

“SEM

17 mg of compound 242.
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HHNNH2 NN MV 140C 1 MTBAF O35 mn Nin THE N H

NNSEMOI NNOI HNNH Cul, K3PX4, SEM\0 O
wdaizawanzibVP ' O, 0 0- U b 243 ~ | A m cr owareT/us2006/031682

reacti on vessel was charged with conmpound a (105 ny,

0.2 mol), Cul (19ng, 0.1 nmol), K3PO4 (85 ng, 0.4

mol ), 3-iodopyridine (82 ng, 0.4 mmol) and
cxm@maeléywcs(sﬂoﬁw&omﬁsz/é n). After degassing for 15

mn wtha strea N2, trans-1, 2-cycl ohexanedi am ne

(23 ng, 0.2 nrnol vvas added and the vessel was
he redeli o was Nen heated at 140C Q)
&l M cnowaxe co Af t en Tergol i
atﬂ}gr%mt”he m x

Red w,t h Et OAC: .

/d W th satquoxelhlb‘laﬁ\@l,\ i ed over Na2804 apd g
concentrated. Theny esi due vvag supj ected to fl ash
chromat ogr aphy (&iAjca gel, 10 Et CAc/ hexane) to?

A 1?&%)8)%196 1%403015:%%59{ wa"ég}:?%a%h keorhlﬂ)u&ﬁa/elm &%Q}Z @M@%ﬂé%ﬁ 0.1

i ssol ved
mnqogh{S)Poaﬁﬁﬁ HoRd BHIORL 0BT e S3mE, 0 TREON eI (nLi0s

mIdi lA@’tb%gé%ﬁéFoEtS%ﬁ wathd sM@&hﬂ(ﬂIzWraTnhl Eﬂﬁldh&)@)ledﬁdﬁllﬂeqmﬂg, 0.2

b then dri Na2SO4 .
A e A SRS FEE e e el B o GEmin.
ungey iviidroveat cowitibns. MR Codliog afrbon erpératmy tef misorepo fitlergd@rough

cclg%iém%hgslﬁ\ﬁl %aﬁl%sm@ o@amﬁ&ﬂﬂ@ %g %vagl%él v&thgz N%(%Bgr_led over

NaN(R EIOHnRaiRd. {Thipgsidug vigs oﬁusz%edA@cﬁSbmhmmmgr@lﬁ (siiep eel,
Ei&BIheka ¥ 1dGrodd 1M m@oMNohpdundb G A8%d9idld. ~N~  NaN02, HCl H t

g h 173 WD 2007/ 022102 PCT/ US2006/ 031682 N2H4, CBz

NaH, CBz HEtOH DMV N H2, Pd/C IN | \ N-NHBOCZON
CNpbndlo@ 4EMEH). 293 Mend]) was dissolved in 1 M TBAF in THF (3mL) and heated at

60°C for 3 h. The mixture was diluted with EtOAc and washed with H,O (3x) followed by brine

and then dried over Na,SO,. The solvent was removed in vacuo and the residue was subjected to

purification by HPLC to afford 66 mg of compound 243.

Example 148  synthesis of compounds 244
CBz . CBz

H H {
N BH, THF N NaH, DMF Fe,HCl N
0 _ EtOH/H;0
NO, THF NO, CBzCl ?

a b ¢

CBz
#~OH % HCI /
C\';z Q A DMF-DMA
]
o)
H ,

Iz

NaNO,, HCI
f
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boc boo boo k NEt3, CINOCNp OCNC N4M HC /
di oxane N NNH boo N boc H .21CI M 244 Borane, THF

woanplexio¢ 800mL, 1M sol ution) was added drop- WPEE/US2®E/031682

an hour to a stirred 5 solution of
3,3-dinmethyl -5-nitro-1, 3-di hydro-i ndol - 2-one a (40g,
0.2nol). The resulting solution was stirred at room
terrp%ature Qr 24 hour g bef or ei ng quenched by

SZ.

3 \:}2 N(’ jb])t) Et
Iayers wer e conbi ned, washed; %h brine (500rr1) kbe?ore
being dri ed (MySO4), flltered and concentrated. The
residue was triturated with heptane to afford 10

(35.59, 95% yield) as an ge solid.
und@ . 090l ) was di SSOQ(T% DO )
%ﬁ‘ dne m xt uw 0 @CHCITdoxateni s BH
(60% .4.12g, i on—wse—The pxtdra vva;$—NH
stirred at r e?‘a wee for 30 mindtes then .2Hol

benzyl chl or of or mat € (14 1m, 0.1lnol) was aé”ded

ction m
BGE R S N D P S8, L SRR A% By it B Siea
sobins oipd-HiowthgkS-sitrer Bidigdrpatdelr3-erde.2 (F0ee 0.DE). Wils: ity edution
whingder dV@FoléHu ef% DathD Gor i4e§dﬁlst l.'aerﬂge %nggguWegg)k%Ial&awt@i?rop-wise

(@art itioned ween eth acet

3@@ﬁﬁwtharﬁaZOle@éﬁlO@w werv(é%OHWa h@tfswlfirtgrﬁowwh@as extracted

w(uilémma&atata(rzl >enl) (YD SR 1ayélg k1 k& abida OwGeRICAIM briak esdomr)rbﬁore
Iturate

es was t
N ST T Y
copgotirol (39fd, 8% Geldpoumdage §@idlg, 0. 028npl) was

dissolved in a 5:1 m xture of ethanol and water (150
m). To this solution was added iron powder

(4. .
Conprahb(Bedhfmobnvedbkeet PNEHERDepd e apxtere eqolfm ty 0°C. To
ﬂsh@asn&dﬂédl N@HV@@% he ﬁlged 1fn@l) 8Rfioh GFisel he @nlﬁ@(@ Ieas siNrddeft room

t t
CBEF AP IR T PR AT SIRh (o BCOroLen PRpLfisrvis
otcha s cethuttse (Thy Gads wmaskedaswwtirled gbharnobrs (iBGuponi LCNI§ showed

co%gb‘f’ctct Béhs nkhg ?Qta%@é nfeRAE gxé Ww&{;%ﬁfové’aﬁ&ﬁ%&&& Y the

ound %yl el as a rown ol ound
regpl 111;3:1151@ ma@ﬂ@u\gamr)ﬂtlmé betivecs sthykereiate (B00miang ayagst K%anléfThe
o@&ﬁﬁ g% thslvﬁfsMﬁtvﬁﬂl rid& Crbhi) adda BRsdheribotadd QondetSrated. The
DT L8, Q1T UGG Py T R PR G500 DT © (13, SE%
yiPQIdsS200660081682 drop-wi se addition of a solution of

sodiumnitrite (2.96g, 0.049nmol) in water (70ntl).

After stirring
Compound ¢ (9.1g, 0.028mol) was dissolved in a 5:1 mixture of ethanol and water (150 ml). To

this solution was added iron powder (4.1g, 0.073mol) and concentrated hydrochloric acid (1 ml),
the mixture was heated to 80°C for three hours, After this time, the reaction mixture was cooled to
room temperature and filtered through a pad of celite®, the celite® was washed with ethanol (100
ml), and the solution was concentrated under vacuum to give compound d (8.1g, 97% yield) as a

brown oil.

Compound d (13.5g, 0.049mol) was dissolved in a 1:1 solution of acetonitrile/water (250ml) and

the mixture was cooled to 0°C. Concentrated HCI (5.4ml) was added drop-wise, followed by the
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for 15 mnutes, this diazoniumsalt solution was added
slowy to a stirred solution of enol e (12.0g,

wO0.2088npid) and sodi um acetate (17.6g, 0.214npl1pPCTmS2006/031682

1:1 solution of ethanol/water (200m ) at O0C. After
stirring for 16 hours, the suspension was filtered
under vacuumto afford conpound f (17.8g, 5 99%
drwa\% eggdgigglit @‘ ea églgtlo%%lé go%}uglﬁ*&aﬂ[gl gi’ ?%%0%9#9%@%%@1& %”Rh%r stdmng
foHGImiytest His digeasivacha b eolutiph&vag added] stomhgto mstxrtqsirS@'umS)f preba @40s,

0. @8@1}131@51@ sh@Fm 3@_?}3,{5' (W&geﬁ 2131%1‘09 1€a pﬁbcﬂgloﬁ @ﬁltlﬁgolﬁv@ter 20641 at 0°C.
e sol

S under_ vacuum
{‘% gtp ‘H‘@gﬁ‘l ‘tﬁ“ﬁbjs SR ng‘% %ddr‘B eé 8‘1"@6“ fooafff’fdafgﬁp%lai?ﬂ%gg’
9%ehyiodat ogt apldy (30% et hyl acet ate/ heptane) to afford
conpound g (5.29, 26%yvyield) as an orange solid.
Compound g (5.0g, 0.012nol) was dissolved in DV
(40n). DWVF-DMA (40m ) was added and the sol ution
heated to 100C for 16 hours, The m xture was then

Coméoom}%df (Wgr 6 5]4% u§ w(as H1sso[vec¥m aﬁe;iilc aci g (lldﬁmﬁ 1%&/ (i(oncentl;re}.ted% (1ml)

esl
Watsrpédeeilue stuéipe whitthig utas hﬁatﬁdtth ap0°gupi ¥4 miatteobeforCheippenettd to
I ogn V@§pe¢a‘t1§§ of h¥é esqlvknﬁ s h@ﬂ@s‘ed (lﬁ‘[@&d \)acuuﬁy grfdai%é rl@sunME rréﬂdﬁe was

g was added and the reaction mxture stirred fo
sugigeigfoigritgsh S@ﬁlt”é’r chygipatographye CPHeetin Reetpied epia PRRY%GOIWOFW g
(5\at2e% yidh adlan oraapekoitxt racted with ethyl acetate (2 x
100m ). The organic |ayers were conbi ned, dried
(MgS™), 20 filtered and concentrated to afford
compound i (5.0g, 99%yield) as a yellow solid.
Compound i (5,09, 0.012nol) was dissolved in DM

50l dt 1 Xt ur.e caol t C hi S
Caut SR (€07 L sl G0 R il PrARou iR aa an
thevkokttion Beatgg® 01 foelh lmbrsr @h;ermmtuearm thah grodedfapd th8Eplvent removed
mﬂh%&%ﬁa tl"maellgsukﬂ % 1%m¥ gr,rohlg&m& ﬁ) Jlgsgthe ml&%mlta th‘é@lgxt@gg %hout

portion W se m nuteS. The reaction m xture
ﬁMﬁ%PWéﬁﬂ@d to 7OC for 16 hours, whereupon LCMS showed
25 conplete consunptlon of starting material. The DV

AT 0 ISP OO0 AL TR0 M o
readion waded stik@@m1p hokhe\fieothgainiechd mixare wasliwas el waet (0mi)

an% extlacteé wggntld}l a:l%he{te 2% R)@gnﬂ gl‘hg § c fag/g§941¥ €O Bulletded‘r%&j I\gégh;),

SUrtng resi due was subj ect e
fi Htell @ghd eotenimicddn nfm@@m@wh Qgh%%/t Held) 6 yell.wy%plect hyl
acetate/heptane) and subsequent trituration with

BERb8 ChbRHT SRS o st 58T Bt b o
thGowpoadid NaH (@%85¢552,00.00«bHnktjonweise. dihs Swktvie dwas retirred at room
tcﬁ%@%ﬂg If01 (33%% %g bg'co%h (fqéieQ8(79g %g))lmm§/asaﬁq&%ortlol%e over 15

u € was en stirre or ousl g under
miisp Sk apaetiast mirpEY weheafeérto 0°Rofgr 40 hayrs. e\rhefeﬁp@ LeNIprghowed

c&uﬁ?etecé)‘hﬁhﬁfﬁ&n YOSl TRV EEh!. byrhE lﬂmf a;tas Qinob/ & @M@hv&alm L@ the

centration of t@g g&%T% nE %g -
109&1 ”f C-l?.g& matyg OVVF B§* ?on eé f11tF ﬁb ‘d?’]tfff 1fhe
o@amd)la&éﬂ”@hs) wasd dethlhme@Mnlﬂ) [B%‘fe( baitllg) driddr (MgIDy), at“meme and

cggénggf |h<9 I gtml 1251 [s @l%ﬂe@lgd ltonﬂaglli% 18195 t:lllrgxgatc())g % n*rgrl\éﬁtgne to

I ne car ['oride
1(?%10@1 éceta@%lrepﬁaeﬂh awbwh@ntrﬁlwamrew%@p@m fore&erd gpmpeyeshi (2.85g,
3306 0PRI A Whee fopd. 16 hours. After this time, the mxture
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was diluted with DCM (5m ) and washed wi th water

(5m ). The organic |ayer was dried (MgSO™4), 10
woibi7anzid2 and concentrated to afford conpound PATAS2@6/031682

brown oil. The crude residue was then dissolved in 4M

HC in dioxane (5m ), and the m xture stirred for 16

hours. The solid precipitate was then collected by

filtration and washed with ether (5nl) before being

dried under vacuumto afford conpound 244 (25ngy, 32%
Copb@ind) (2&Sg, 8.0M3irbB waodissdlvedlib efExmh(3De!) 1utA 0% ith@sSigswasfadded.

The 111%%‘@%%11@%%?11&%@%45199&%9%08&&56 &%, %rgg%n%@%ours AtheI1: this

rocedures | exa
tlmc Ne 2z418ly$t | visis mao;_rgfcg b]L| filtragjorthrqmglg celyte; @ng Qqncpptqqpcml_pfztﬁg filgrate
atfddomBoun®k 8274 784 Qidd) bk Nehitd sbiit: NH 176 VWO 2007/ 022102
PCT/ US2006/ 82 OFFF 251 HNNNH 252/ o N H

NNHo/ F 2530/ 0254 FN\\ OSO HNNHN HH
CoWllbind ExGigpd 2 8Dwssydissdlesliis DEM (Gohysoeimdami®g8.03mlg0. 28§ol) was
ﬂd(%d’m (c\rNrpmNm fdﬂbw%E%DHfzr}oﬁdichar%ny%ld}lid@I}Qo.bbnll\ll,' N%M in one
portion and the mixture was stirred at room temperature for 16 hours. After this time, the mixture
was diluted with DCM (5ml) and washed with water (5ml). The organic layer was dried (MgSO,),
filtered and concentrated to afford compound m as a brown oil. The crude residue was then
dissolved in 4M HCI in dioxane (5ml), and the mixture stirred for 16 hours. The solid precipitate
was then collected by filtration and washed with ether (5ml) before being dried under vacuum to

afford compound 244 (25mg, 32% yield) as a white solid.
Example 149  synthesis of compounds 245 to 254

Compounds 245 to 254 were prepared using the procedures in example 148:

/\\
®) @]
\\,N\ij

245 N 246

248

250
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THE ¢ uUN HN-NH 5 256 A m xture of conpound a (2.6
g), 2-norpholinoethanol b (3.31g), triphenyl phosphine

wo0@o@a2zn2 and 180 m of THE was stirred at anBCemiS2006/031682

tenperature while 4.4 g of DEAD was added over 15

m nutes. The reaction was stirred an additional 15

m nutes then concentrated under vacuum The residue

was argltloned bet ween wat er and nq;ﬁylene chl ori de
c~phase concentrated under vacuum

The pro £ W puri fied by automated ica ge
zﬁhrona.oﬂis fSi met hyl epg, chl or{ and et hyl
acet at [ g of conpound c. & gram of

conpound ¢ was reacted simlarly to tkReSa
procedures in exanple 8 to give 59 ng of
One gram of conpound ¢ was reacted sim
appl i cabl e procedures in exanple 23 to ¢ ngy
conpoudn 254. 15 177 WD 2007/ 022102 PCT/USZOO6/031682
Exanpl e, 151 synthesis of conmpounds 257 to 258 N O N H
OJIJN-AN NNNH Nb OHNONXR Ph3P Ol i WNO2 257 DEAD
25IHF%p N N N.NH H 258 Conggundlg m exanpl e 8

was r i"simlarty to the applicab péocedures in

exanpl e 150 Ht en_exanmple 8 to give-

conpound Coypolind,a from exanple 8 e d_5

simlarity/\of the aﬁb i cabl e procedures q e THO
and then exanple 23 to give 65 ng of coppo 56N-NH

Exanpl e 152 synthesis of conmpounds 259 O LHWVDS,
MOMBr HTHF, -78C ON I H2O ONEtl, K2ZCB ON 2
K2CO3, MeOH NO2 DMF, 80C NO _pO O 00 10bc\ d

Example 150  synthesis of compounds 255 and 256

o™ Q¥JN~\
K/ N /™ N ~
H 1 O\__/N o AN {
N b OH _\ N N'NH
o D N — H
ﬁg@NOz PhgP Oﬁg@;\]oz —’—’ 255
DEAD d N
a THF c (VAR
of?l: lé:; 3
N -NH
N N

256
A mixture of compound a (2.6 g), 2-morpholinoethanol b (3.31g), triphenylphosphine (6.62 g)
and 180 ml of THF was stirred at ambient temperature while 4.4 g of DEAD was added over 15
minutes. The reaction was stirred an additional 15 minutes then concentrated under vacuum. The
residue was partitioned between water and methylene chloride and the organic phase concentrated
under vacuum. The product was purified by automated silica gel chromatography using
methylene chloride and ethyl acetate to give 5.0 g of compound ¢. One gram of compound ¢ was
reacted similarly to the applicable procedures in example 8 to give 59 mg of compound 253. One
gram of compound ¢ was reacted similarly to the applicable procedures in example 23 to give 61

mg ot compoudn 254,
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NaNO2 H2, Pd/C NHCI NC HOI 0 OAc EtOH, ~ Ol NH2
HHOOi N~ 9 H2 N HOAc ON QO -00- 001 MOH _OO e

woO 2007/0BM62 DMA, DMF O N HOAc N NA, Et OH H WNH HeCT@Skooki031682

0O 0" 1 .00\ 259 Conpound a (37.4g) was dissolved in
600nL THF in a 2L round bottom flask and cooled to -
15 78C under a nitrogen atnosphere. Once cool, LHVDS

IMin THFE added over 1 hour under
EX%‘P‘% Lﬁensyng&?sﬁso?c%%”&\fl\@%y \Néégyconpl ete, the reaction
was stirred for an additional 1 hour af x
sol ution I\/[]VLBr (40.65 nL) in 100nL THF i
slowy ov r p0 mnputes to the cold sol utige
agdltl on the eact?@v‘f‘ s stirred over nig
e@Hture eactiomwas check
Qﬁne%ﬁt QAc) s Gensunpt onfa( 1782
07/ 022102 bREY/ US2006 31682 starting materi al
generation dff2 new naj or spots that correspg
product wwth and with out the acetyl groupx 1
reacti on was added | 00niL MeOH and 6g of K2
reaction was stirred at roomtenperature w h
occasi onal checking by TLC. After approxi mately %
Cdaguiirs a ftdieexample Bivon reaas! stoitidly ed de apphienbivl prdceduess Wwastample 150

an% 81@1(1: g)!’ﬁnp%thg g@?n 91 E@g{ go%ﬁ)gt ntd|2@9 ??{Lpo\ﬁ@dsa Rk Eyial:nblg %%s ELseacted

er tw ce. eous
gn‘m@dw @ Xher apelicable arvdeduise incrabplpéed erdghai eé‘amﬂ’l%%z’sglm@h‘é@ of
cobda Bgg. ne, dried with MJSO4 and concentrated to a
sem -solid (53.6g). The crude product was vigorously
triturated with 5% Et OAc in hexanes, filtered and
dried to yield 31.06g conpound b. The filtrate was
onc r on silica gel to yield an
D(annl ?9} 3{1&751 MOI&%@@%?a for a con‘gi ned tgt al of
869 gﬁMcggqmmmnd by Thigygaterjpal was carried gh to
t exTHF, T§Cst ep uﬁzsburg) B puri f FE%Pon, N
Oé@ﬁ@uWG S suspen BOBwTko®f NO,
sul furic®alid and- eepled to -40@ £ with nechani

sti;rring on a dry ice /f acetonitrile bath. A sol utiog
of 5.7 m of fumng nitric acid in 100in] of
sul furi ¢ aci d wasvcadded over 60 tes. The keaction

Haggcal | to Wermgon nol5 t EpPET aluM € 6
LS - mm‘zt hen i NWas Hsouged H.0t 0 ¥ Nt
P@F«em potiat ed product.o ol | ec’t‘edth tJatiosz
The product, was washed™wi th water 2X and vacuum dried

to give 30° 0 g of corrpound c. Conpound c (38 g) vvas
conmbined with 39.4 g of cesium carbonate and 17.12 ni

of i odoet hane/l n (
DMF-DMA, DMF HOAG N
0
N2H4, EtOH N N'NH THol N ©
| -0 g
N 259

Compound a (37.4g,) was dissolved in 600mL THF in a 2L round bottom flask and cooled to -
78°C under a nitrogen atmosphere. Once cool, LHMDS (1M in THF, 450mL) was slowly added
over 1 hour under nitrogen. After addition was complete, the reaction was stirred for an additional
1 hour at -78°C. A solution of MOM-Br (40.65 mL) in 100mL THF was added slowly over 30
minutes to the cold solution. After addition the reaction was stirred over night warming to room

temperature. The reaction was checked by TLC (4:1 Hexanes:EtOAc) showing consumption of
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35

20 500 M of DWMF and stirred at 80C overnight. The
reaction was cooled and filtered then partitioned

woebomenioet hyl acetate and water, washed w th BCTMS2006/031682

dried over magnesium sulfate, filtered and
concentrated to give a yellow solid which was purified
on silica gel to give 20 g of conpound d. 1 25
nmpound was reduced ynder 50 hydr ogen.
St”‘bt{}‘érm"%@} P%?eee‘?t??“@f AARB IO ﬂﬂ% °°&ﬁsa°“d8‘i'8tpf‘@“%¥8mg %szf’)‘th
outrih} ade®i gidud. ITS the'l'lla&tlmatzv&d adsdd MasL MuOBed 6yt KiCQyr Ald reavtion

was St‘ljl éctdlgl 10819 rgé%%e Fu A ¢ G Qccgsg)k{%tchecydgg &% %]%@l /Lt{teg ?&)rg}&l&m uy 4 hours

ace ate
th«a@acamt app @mmc@ T@m@umﬂasecoemtlw ) ﬂwassuums §6Wédal iltrpned
beRReMEORE adBtek AR TR Audblis Bfer R ablCkiracldiatd &0 Edﬂﬁ&rﬁﬁl organic

BT R P e QO oY B ol © SR o

praM&rwad vigblﬂtlslyTﬂfnhﬁatﬁabldl e R0 it exaadst fileekd uhd ddedfto ywald 31.06g

co};?gts%ﬂfl ﬁd@%q}lﬁa?e assgol?cre%t?a%g&lﬂﬁﬁgsﬂgd an illﬁ ﬁge EEQ gle C?g%j. dglagllal ? 8g
maodi am cowvingd olal Af 38862 oftempeind b, Thikmateral wos fagrigdron éﬂﬁ‘}? next
stdp WABSudhthevedridfoset t e and the yel | ow supernat ant

decanted off. The red oil was triturated twice with

wat er and tw ce decanted. The red oil was dissolved in
c&z@emm b (Bfl 08@) aaehisgenaai id 3amchl 25 smfuliofaciaz% tHGledand40° C with
me\sN? amcal dsturmé on {"yol% I /g a%cétg]m{;lle b-I?; 1e Ar &)ﬁlﬁg ac'};?{l?a((%fg[lrgiﬁl%@]%‘ic acid in
lom/atl ef sulfmmacoirmnd@d pha$e mipes vvalsrmre@tw W45 aflgwed to wron tp@pom
tm%&gaaxg 22402 RCTHHSAR08 B3 1684 p0§1‘3§I tmbh&aﬁ&&&%ﬁmd product

brine, dried over magnesium sul fate and_concentr
copigfer Y KasPh HltRYoS ITB%HOd‘Eh‘?’f’é FREGHIEP R & Vpgam 3%\‘%}*&0 give
303 Sorgorfousirpound i . To a solution of conpound i (3.3
g) dissolved in 15 M DWF was added 15m of DM~ DVA
and 5 the reaction heated to 60C overnight. The
Corgmuidi cdPS giwet comebingd 3vith 3¢ @ i gesitre darbapata Andoli7} 12 g @f igdhgdene in

scb9 1aof'3191l/IP|taln@ @tu@Jd enyS@B(,a%l/é?ﬁgl{tS The TaktidnNwaOcd¥led @hd filtered then
hano stirred overni ght at. room t enper at ur e.

paAftlloyg:Id b@@\ﬁ@bﬁltl}fl éfqtaéq,]andtwéer Wﬂ;@‘ﬂqﬂr%ﬂw\fﬁge pﬂélpq PYSF Hragsivm sulfate,
mtbeadvaﬁﬂbnailhwd BGgekatyellensblinahih wanbeied dhelicagenbigivedo g of
ﬁ'glc | ayers were washed once with brine,
“EW Uddtrated and purified on silica gel to vyield 3.
| g of the conmpound 259. 10 Exanple 1 53 synthesis of

c&‘%&%%‘@o g)%s 1eguch Nlder éO p@ J h}lf\Ardﬁ'eMer I(ﬂ) le/C MQM 221)0 %@)Oand

rep ared |s(met oxymet i ndol i n- one
scehe rER AT o1 v Aol W g eh VR A papeot e et
re P RLRAUR QS hdxBneLXABRYIQcdnle to Eva Ml s cEddmmyimt N sitm saifd.
conmpounds 261 O N i

Compound ¢ (11.35 g) was dissolved in 50 ml of water and 5.4 ml of 37% HCIL. This solution
was cooled to 0°C and stirred while a solution of sodiuvm nitrite (3.5 g) in 10 ml of water was
added over 5 min, This cold diazonium salt solution f was then added to a stirred suspension of
enol g (7.21 mg) in 50 mi of water, 50 m! of methanol and 17.6 g of sodium acetate. After one
hour, the red oily product i was allowed to settle and the yellow supernatant decanted off. The red
oil was triturated twice with water and twice decanted. The red oil was dissolved in 250 ml of
acetic acid and 25 ml of 37% HCI and warmed to 70°C for 20 min. The reaction mixture was

cooled and partitioned between ethyl acetate and water. The organic phase was washed with sat.
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OHNNH .00 20 Conmpound 261 was prepared from
3, 3- bi s(net hoxynet hyl )i ndol i n-2-one of exanple 152

wonregtoeziiozi n a simlar nmanner to the procedur eBCTMS2006/031682

exanpl e 22. 180 WD 2007/ 022102 PCT/ US2006/ 031682
Exanpl e 155 synthesis of conpounds 262 CO0-,/-C( Ol N
N-NH - O Conpound 262 was prepared from
SRR TR P M 5 SR BRI o o
chammwghsw¢9mh5uﬁxaﬂbg@%m5@ms¢nthesis of compounds 263
00O OHNNH ,00 Conmpound 263 was prepared from
3, 3- bi s( met hox nethgl )indolin-2-one of exanple 152
TotarseBtie! cpmporndsii (B |8 ‘#lssﬁléi?ﬂ"n'érwt%DWéN%P%%@ﬂ@@W'DMA and
thaeﬁé@dt'fpl{ Ratb@io b %Rt ThdRdctisy MXALSWS cOficeRARD mdﬁl a&@édded

o PeHio3 PSR T PSTHyY 5 REGI AL 20 GH s B “ERARET g oo

Aflb Zotcegatiag thefhﬁlxlluw wasspartitiosad yrbrdee pthyloactthte apd eeedtries The

coExmgC?(f;}gR‘cg@%g wcge%sﬁ/é@ oﬁ(gzqg{hq%%g' Q:g'ncgrgg eyggpgglﬁé“ 08} 88ka gel to

synt hesi s of conpounds
yield 3. lg of the compound 259.

Example 153 synthesis of compound 260

N LA
H \N—NH

Compound 260 was prepared from 3,3-bis(methoxymethyl)indolin-2-one of example 152 treated

in a similar manner to the procedures in example 56.

Example 154  synthesis of compounds 261

/
(>
N
0] \\\
N N-NH
_d H
0

Compound 261 was prepared from 3,3-bis(methoxymethyl)indolin-2-one of example 152 treated

in a similar manner to the procedures in example 22.
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0O HNN H Conpound 265 was prepared from
3, 3- bi s(net hoxynet hyl )i ndol i n-2-one of exanple 152

wonregtoeziiozi n a simlar nmanner to the procedur eBCTMS2006/031682

exanpl e 50. 5 Exanple 159 synthesis of conpounds 266 0O
H WNH OX Conpound 266 was prepared from
3, 3- bi s(net hoxynet hyl )i ndol i n-2-one of exanple 152
treated 10 in_a sim.|l manner to the procedures in
Exe@iplinpP e S?’@t}lesl“%ffa?’f’ﬁp@mf%%rzsynt hesis of conpounds 267 N
OH\NNH -O0 15 Co 267 was prepared from
3, 3- bi s(nmet hoxynet hyl )j ndo 2-one of exanple 152
treated in a simlar ) l he procedures in
exanpl e 70. Exanpl e @6 oNr W& Aurora Bin vitro
ki nase assays 20 Kinase acthivities were neasured by
Enzynme- Li nked | nmunoSordent Assay (ELI SA): Maxisorp
384-wel | plates (Nunc) were coated w th reconbi nant
Cofnp&in® D6W Bt pedphred Gomp Bi3shistget i gmeydindblit Somefof edinptedi trbiBed
. fused to t N-term nu ut at hi one- S- Tr ansf er ase.
" ﬁugﬁaélsm%lr g%feﬁéoﬁ: %@82}%39% %ah a solution of | ng/nL
| -block (Tropix.lInc) in phosphate-buffered saline.
Exéﬁwﬂ”l'@ﬁs‘% r%a@ggisq,tpgoﬂygﬁ@sg@ carried out in the wells of
the ELI SA pl ate by cgn‘ol ning an appropriate anmount of
mut ant Aur A 182 ?@O?/ 022102 PCT/ US2006/ 031682
and B kinases with t conmpound and 30 M ATP. The
reaction buffer was | x/F e Buffer (Coll Signaling
Technol ogi es) suppl ene '\ tg/ mL |- Dbl ock.
Reacti ons were stopp®€ck A3 Mput es by addition of
25 mM EDTA. After washi kg, sﬁsb@trate phosphoryl ati on
was detected by additign of anti-phospho-Hi stone H3
(Ser 10) 6G3 mAb (Cell Signaling cat #9706) and sheep
Compaint i26 MausSEeaAb fibiRB, J( staeBhanetbalindoNAS-8h\)f exdnplld HAddated
. by _colorinetric devel Ly th TMB. Conpounds
" b%‘é@%#‘eaa“egg’ctg?%?°ﬁ‘§}{%%é‘9$‘%§w%@np| es section herein
where found to inhibit Aurora A and/or Aurora B
ki nase activity with 1C50s of |ess than 1 m cronol ar.
10 Exanple 162 Cellular Proliferation / Viability
Expgela ) Pot@HESS Yromrestdsehpounds in inhibiting cellul ar
proliferation and/or cefdular viability was estinmated
using a cellular ATP ggsay (Cell-Titer-Qd o, Pronega).
Cells (HCT116, HT29 col)ep cancer cell lines, MCF-7
breast cancer cell Iingz9 er ¢ séeded in 384-wel |
pl ates (G einer pd eg: D

Compound 264 was prepared from 3,3-bis(methoxymethyl)indolin-2-one of example 152 treated

in a similar manner to the procedures in example 70.
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25

15 at an appropriate density in 50:50 DVEM Hans F- 12
medi um suppl enented with 10% fetal calf ser nl, and

wabkbowezioco attach overni ght. Test conpounds WBC®/US2006/031682

sequentially diluted in DVMSO and then culture nedi um

and added to the cells at appropriate concentrations.

Cells were incubated wth conpound for 5 days. Cel
Exdmpreass / b sk iof donipBisnaezelsi mat ed using Cel I -Titer-Go

reagent (Promega) acc hdlng to manufacturers
instructions. 20 Exanﬁfe 163 Cel l ul ar

PhosphoHi st one/ M t 0osi s) Assay
i nhibiting progressionyt
B- dependent 25 HISt@Je phegp ’orylatlon was

esti mated by aut omat ee~Mm ¢$cdby and i mage anal ysi s.
HT29 col on cancer c@lls were seeded at an appropriate
density in 384-well plates (Geiner p.Cear) in 50:50

cOIQMEM Ha s pre%ednﬁ@lh ] mbﬁmioﬁﬂﬁdﬁ{y@&dwntﬁo&Q)%:)&ﬁl%l@| 15% @ated
m and al | oned t o, at overni ght. Test conpounds

g ta?

“”W%P T ORREEREC RIS GRS 3 DMBO and then cul ture
medium and added to the cells at appropriate
concentrations. After 16 hours of incubation wth
conpounds, 30 cells were processed for

EVWW#&ﬁ%fNM@W@@@&ﬁPW@W@?%@COpy Cells were fixed with 4%
par af or mal dehyde, then{%plls are blocked with 5% fish

n ”

fficacy of conpounds in
itosis and Aurora

gelatin (Sigm), then with anti -
phospho- H stone H3 (Se d polyclonal antibody
(Cell Signaling) andOz u'«f\_s-noclonal ant i body
(Cell Signaling), fo wed by icubation with goat
anti-rabbit-Al exaFl Gor Q555 and sheep anti-nouse
Al exaFl uor 488 (I nvitrogen) and nucl ear conterstaining
Compduhd Pigerh ptep88d 8684 2:bislmuipaznuen)@deloeiipneed eugiplg S treated
in RSEOUSLr  RUAURLES HGIORCOPY System (Ml ecul ar
Devi ces), and analyzed using MetaMrph software
(Mol ecul ar Devices) to calculate the percentage of
cells scoring positive for VMPM2 and for
. Ph @@0 Hi tong WO 2007/ 022102
*PET Zd%@:ﬁﬁf §§WOVES AlM 1 A conpound of fornula
I:(RS)mRZX"Y--ZRI\A N N Ro Rc Ra 5 wherein
ring Ais ab, 6 or é erDe Ny car bocycl e or
het erocycl e; X, Y and Z-ace-j ndgpendent|y absent,
CR4R4,, NR5, S, SO, _82)or 07 wherein at |east one of
X, Y and Z is not abser®; or X and Y toget her are
COﬁBouggzg ‘ﬁ%é’b%?fg‘gﬂ{“?’ 3%95 rpeﬂg)xkf)rp%]?yé)g{dglﬁ'n% e%E%f)gam%le’lS?g'gated

in a similar manner to the procedures in example 70.

Example 161 Aurora A & Aurora B in vitro kinase assays

Kinase activities were measured by Enzyme-Linked Immunosorbent Assay (ELISA): Maxisorp
384-well plates (Nunc) were coated with recombinant fusion protein comprising residues 1-15 of
Histone H3 fused to the N-terminus of Glutathione-S-Transferase. Plates were then blocked with
a solution of 1 mg/mL I-block (Tropix Inc) in phosphate-buffered saline. Kinase reactions were

carried out in the wells of the ELISA plate by combining an appropriate amount of mutant Aur A
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R, is H hydroxyl, halogen, alkyl, haloalkyl; R is H,
hydr oxyl, hal ogen, am no, or is alkyl, acyl, alkoxy or

wabbosloehiop optionally substituted with hydroxpCT/US2006/031682

hal ogen, carbonyl, thiocarbonyl, am no, carboxyl and
15 al koxy; Rz is H, hal ogen, hydroxyl, nercapto,
am no, alkyl, a carbocycle or a heterocycle, wherein

"ll]CS@'lxﬁ;laS@A oyl testQ@ﬁlE&ﬁ%H GhE30aM Ah@t ﬂ{e%%%nebtﬁfetew%oiﬂ ARk R¥fter
Wt hal ner capt o, am no,

0
(C°§§f%w§& 515?‘&%}?8 Suaplela?*%&evféﬂ@g@# %blwét B‘F%E%Wére sopepd after
45 mhetrehynddnen RS mdf EDCHZAgerr Qdhing Odusbatiatop Heyphor§laBdhowds Fetected

byt%ﬁl (1&%?@91}':1){7 &S%’ ﬁgt%%(lg Ser 10%%(3) mﬁ&ééell Sl%{'%g&i%ﬁw&() %%sﬂéep
antiymggise pANRB P SO mershan\Rey @(\@LVNRBHowed @Q@))l.o@netgp de\@GloPf )t -with

T™E3 (‘Jo?np'ﬂbﬁ@lﬁ 9?%)64116(1 H@%Bl‘aﬁgtt@the Qﬁdrﬁ?}%@ @@ctla{naé?gn wWhede"und to inhibit
hi ocar ban car bocycl e or

Augiagly “éVrObgy&arey k“effe iRyt ?%%5 ﬁ%leﬁs 8@@? RO &
carbocycle or a heterocycle wherein said al kyl,
carbocycl es and heterocycles are optionally 25
substituted with hal ogen, hydroxyl, nercapto,

Exammted 6k y | CelldairBydiisgrptiony MiabiderAsessryl ,  amino, nitro
cyano, al kyl, haloalkyl a carbocycle or a heterocycle

and wherein on oups of an al kyl group

Polfn§y d)ﬁtt?sbﬁ%ipqcvnqeselﬁ' lakx’lglémg’\ﬁcilﬁlar @rohfera@on an@{r@ellular viability  was

estiB@i@) Rsing « MN(IRBY ATP 2660 Cell- T1t@((@)> H\Rﬁega) - (RS (BCO) 16, HT29 colon

ancegg%( B)RSS MC\;)EO’}\Egasaa dcehﬁelll\lms) we1 zedecel I;]l t\%fe%%es #ﬂamer Xuﬁleau)

at an apr@g@ntc depyithio, 5058 MpEFN/Hamg Fnlb@achm ﬂgpplemgnwcb\yqth 10%gfetal calf

su&laraﬁuoﬁ%@!:cﬁto QftacR ob@x‘@ft O@éé@doﬁlpodﬁﬁs e ansbnRy dReELRRESO and
forma carbocycle or heterocycle, wherein said alk

I
m& gﬂltﬁ‘(ﬁd‘f@]”@s ar d(ﬁietp élfe(fel)],scalt é@nr(&)p@te 6?ﬂc?nérﬁ%ﬂnp >pells were 1nc%1/bated
wits U@ﬁhll]ﬁMEEG dayst hciahagemniabhiytivaxystimateaid@Xxydll- TiRFGROeagent
(Pr % I‘ bOF% l‘LI S nstmct1011584 WO 2007/ 022102
%E§ @gf 6%? Y e feroc ¢l e and wherein one or nore

CH2 groups of an alkyl group is optionally replaced

with -0-, -S, -S(O-, -S(0)2-, -N(R5)-, -C(O) -

~C(O)-NR5-, -NR5-C(O-, - S02-NR5- NR5 S2-,
EX@%%-%( @el-"r\‘ﬁé’ll?spb‘(%(l@ylle@“%? ASY O(0)-; R5 is H, alkyl,

a carbocycle or a heterocycle mhereln one or nore CH2

Efﬁcace/h (%mpmpu m ug ctjng plogé%sagflb througﬁn_lat‘utocs)lg aandy ! erg | ]? gﬁjfandent
Hisga¢ U3 alhomgﬂowla@am beﬁcgsmmee@ycauh@a@ ooystopy pisl prgq aoaladis. YHT29

col<§1LLQ§cte Eelﬂg @zgl e\%édbd Qtyaqragﬁ}ﬁguate d@llxslft?)ﬁy384wlplat@?bf%ﬂ@p%maar) in

car bonyl, car OXX |'0-substit
U %HWF fHaaanl& meéy*a\qsapm?wems WalfﬂQ&’v frig! colfusamcing flosied to attach

ove@fdht. araalcbmp@uhxsmre yd@éhtiglpr HRGY G BMSD A0 thdﬁﬂiliuf!iél alehlym and
sal t and

addcéJ F ceHs %31?1%19&00}{06%%0%0'@31 Shﬁétdh%fs OE Prg%tlin thgqn&owds
cells i mge Apmsssscélfexctnedlurﬁqﬂomachve gicesRopc ONSElst ey diked with 4%
paraformaldehyde, then wells are blocked with 5% fish gelatin (Sigma), then incubated with anti-
phospho-Histone H3 (Serl0) rabbit polyclonal antibody (Cell Signaling) and anti-MPM2
monoclonal antibody (Cell Signaling), followed by incubation with goat anti-rabbit-AlexaFluor
555 and sheep anti-mouse AlexaFluor 488 (Invitrogen) and nuclear conterstaining with Hoechst
33342, Images were acquired using a Discovery-1 automated microscopy system (Molecular
Devices), and analyzed using MetaMorph software (Molecular Devices) to calculate the

percentage of cells scoring positive for MPM2 and for Phospho-Histone H3.
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R6 R 0O R R4 NNN SOR-NN-,. SO N 4 RMFK4
RA ~/ \ORE ORER6E OORE OSNNSO- N RB NO-~
WE2000102R6 | O~ R4 R4' 15 R6 R6 R6 R6 N RAPBI/US20M6/031682
RGN N ONNOONON RRRERR 66 RNROR4 4 S
R4 --, " '"~)y" 0O-~1'"S ., OOi ONO N R6 R6 6
R6 185 WD 2007/022102 PCT/ US2006/ 031682 - . -

3'" Ra Nand O

WEELA&:X.n .rs"- trot . R6 RA1 R6 R4 O

I. A compound of formula It

wherein

ring A is a 5, 6 or 7 member ring carbocycle or heterocycle;

X, Y and Z are independently absent, CR4R4-, NRs, S, SO, SO; or O; wherein at least one
of X, Y and Z is not absent; or X and Y together are CRy=CRy4; or Y and Z together
are CR4y=CRy;

R, and Ry, are independently H or a protecting group;

R. is H, hydroxyl, halogen, alkyl, haloalkyl;

R, is H, hydroxyl, halogen, amino, or is alkyl, acyl, alkoxy or alkylthio optionally
substituted with hydroxyl, halogen, carbonyl, thiocarbonyl, amino, carboxyl and
alkoxy;

R, is H, halogen, hydroxyl, mercapto, amino, alkyl, a carbocycle or a heterocycle,
wherein said alkyl, carbocycle and heterocycle are optionally substituted with
halogen, hydroxyl, mercapto, amino, carboxyl, alkyl, a carbocycle or a heterocycle
and wherein one or more CH, groups of an alkyl group is optionally replaced with -
O-, -S-, -8(0)-, -S(O)-, -N(Rs)-, -C(0)-, -C(S)-, -C(0)-NRs-, -NRs-C(O)-, -SO,-
NR;-, -NR;-SO;- -NR;s-C(0)-NRs-, -C(0)-O- or -O-C(0)-;

R; is hydroxyl, mercabto, halogen, amino, nitro, cyano, carbonyl, thiocarbonyl, alkyl, a
carbocycle or a heterocycle, or two Ry groups together form a carbocycle or a
heterocycle; wherein said alkyl, carbocycles and heterocycles are optionally
substituted with halogen, hydroxyl, mercapto, carboxyl, carbonyl, thiocarbonyl,
amino, nitro, cyano, alkyl, haloalkyl, a carbocycle or a heterocycle and wherein one
or more CH, groups of an alkyl group is optionally replaced with -O-, -S-, -S(0)-, -
S(0)s-, -N(Rs)-, -C(0)-, -C(O)-NRs~, -NRs-C(O)-, -S0;-NRs-, -NRs-SO;-, -NRs-
C(0)-NR;-, -C(0)-O- or -0-C(O)-;

Ry and Ry’ are independently H, hydroxyl, halogen, amino, carbonyl, thiocarbonyl, allcyl,
a carbocycle or a heterocycle, or Ry and Ry together form a carbocycle or
heterocycle, wherein said alkyl, carbocycles and heterocycles are optionally

substituted with halogen, hydroxyl, carboxyl, amino, alkyl, a carbocycle or a
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R6 wherein R4 and R4' are independently H, hydroxyl,
hal ogen, am no, carbonyl, thiocarbonyl, alkyl, a

woanogeyioke or a heterocycle, or R4 and R4, togerhiseo06/031682

forma carbocycle or 5 heterocycle, wherein said
al kyl , carbocycl es and heterocycles are optionally
substituted wi th hal ogen, hydroxyl, carboxyl, am no,

al kyl , 12teRydrosm Gd'lﬁleﬁ)lrona or Hﬁ;e%l@')cé{& p§ O?E}fjaleﬁ %{&F s Qﬂgnally

or nore s 0 y up |s 0

repl acéapc‘:Hz? %‘th %P -S: Sg(%51 %(8 ]\%R 2 ) CDQI\(IF%% N%S -C(0)-,
(O - s?asa@), MBSO, SN‘BE%@(@XI@)r C{0)802r msm) _NR5- S02- |

- NR

Nk Q) 1 6007 Oreile 28O i 10 B0k ot o o

nor e CHZIC‘GFW‘GF-IO@IlOéﬂ}psepbﬁed vethi-0- a$ KyB(O)F,3S (@t i-SHalot YC(0)-; and

repl aC%@ldV\ﬂll | ca%bgrcl'esand 1Te§(c9)70'16 is” %t@ﬁa%y subgﬁll{hed Qith Pydroxyl

-C(O -; sai ,  carbocycl e ahd heterocyc
i s opt .%&?év( -1 39Y 1 pakgen tnEFf“é‘EItOV\EaFtW“HyEFFW% acyl, a1al€’§k‘gﬁtmlted alkyl,
acyl , haliegeyno ngb.capdits, geafdionyl qptl&iﬁﬂ}b@%yituteda&l)ﬂocycle or an
hal o- S:‘bﬁﬁ&llaﬁrl‘?pstugs%n@edlﬁ?trrbcyc?m no, cyano nitro, am dino,

guani di I ona SUbst i t ut ed carbocycl e or an
15 optﬂbﬁ&”¢y)subst|tuted heterocycle; and Rr is

al kyhd sats GRDOAYGIR.Pr a heterocycle, wherein said
al kyl, carbocycle and heterocycle are optionally
substituted w th hal ogen, hydroxyl, nercapto,

2.car it ydmpociat diolayt 1, whérkih @6gu xaalydted fooff tAOgrowp dofisisting of:

cyano, @ubstltuted r unsubstituted al kyl, a
substltuted or tlns&bstltute carbocy&Ie or

het er oc and mher ~‘one or e ups o o
20 af oup i & naH%yﬂveplaced -
-S(O -, KS(D) 2-, -N C(

-NR5-CBO)R4, L SCp- RS- Ret NRS- \\ -NR5 C(O) N

O - or -0- C(O-. 3. The corrpound of cl a|m1 Re
mhereln X Y and are i ndeperdent |y CR4 4. 25 4, The

conpourft of ¢l ai mF, wherein Ra, Rb and} \ c are eagﬁ H. .

5. The conpdund of 1n11 ei’n aIQyL
hydrfexyRl kvl a@ th o aIkoggcarbagig
am nocar onyT 94 th.of

Ri is hyl . 186q 2007/022102 Pé%/US 006/03 68
7. The conpound of cIa|n11, wherein R2 iB H, or an
optionally substituted al kyl, carbocycle or

het erocycl e wherein the substituents are hal ogen,
hydroxyl anm no and nerd%pto and mhe [ein one org,more.

CH2 s of s alk I oqp i sO nal-ly R&@p ed-
w.tm -s OR i -N( (j C(O)
-N -

- C(9)) N, C( O) NR5-,
- NR5- 802 - NR5/- C( O) NR5- , C(D) N o ( O)Q
Re
R, ! '
f’ O
J Lo L] ’j
\ o N7 N~ 0@ SN 7
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8. The conpound of claim1, wherein R3 is alkyl

wo 20h@eEbn one or nore CH2 groups of an al kyl pgr/o8mos/831682
"voptlonally replaced wth -0-, -S, -S(O-, -SO 2-,
CUNCRS) -t TOft, -C(O) - NR5-, -NR5-C(O) -, -SO2- NR5-,

- NR5- SOZ- " NR5- C(O - NR5-, C(O)-O or -OC(O-. 10 9.
The corrpound of claiml, wher ein R3 is alkyl
optiopgl Iy substituted with carbonyl t hi ocar bonyl ,

am no, \ hydroxyl , Rsarpoxyl or am nocarbonyl. 10. The
conpo f claiml erein t w&R3-Yroups toget her
forma spiro carbocycle or 15 het rgﬁcl e. ]I. The

con%? of. cl ai m 1,NWwher.ei nygai d und has the
gendral Rérmula Il JRE R2 X’ YZ RNP NRNN, Ro WRa
20 I'l wherein QsHZ, 0orS;, Wis CRAR4., NR5, 0, S, SO
or 8e&*in R6 is alkyl, a carbocycle or a heterocycl e,

wheg gind |R§ akedin @béw&n,uy (1271 n;zaa&ayp hQoRAGR! emsyx Cthecar%'éylamyn
opti ona

bstit ted al o o
mor capt GEVERTRAk I PGS EENG! o ST e PSRRI Arfpitgeyele o
ni tro, hayands, shibst istiat ekhl0 nalbmsddzssandt mt&dcyalled()ate optionally

pur kg, MBS AT LRRIRAGL S0 oo

al kyl bthpcl@ gndo\ﬁtere@h@}q af moe?)pgc gigungi of [gn a@yyl groqg_ is Optlonally
-3(0) - abp ne%(i @AR=0-, - INRD)-, -5(0),CLARs)-, -e(é()O)e(NEiﬁm-, NR;- C(O)- -

o - ST A RE it o St m 11,

wheReis i, @kjlsa @rbocyb7or wmee@ayzlmemn@mmusmcaf OBE688s of
13. Th

The co%bcga(ll} SLAP&nfﬂf |‘§}% %&N%er el n %251 Wé)f'k_ﬁ%% €0} and
opt i on&d ylkdupsiacyaa e WQFPFYP\IaIlb@éfFPna“YSS‘ﬁ‘;id‘ﬁ@&Wth hydroxyl,

am NO, alRox Cﬁ;& DOGNEIS, @src@)tdwe&%@pwslb@cyaraeymﬁw @ﬂbﬁm@aieaucyl
nor e roups of. an

r epI acgaamcwcy N0 11610 amlémo gugtl%;%/ E’# su stltﬁﬁeﬁgirgocyé{e or an
_ (O - pptionsOy BbstMRE heterdWiRBe; (d0) -, - SO2- NR5-, - NR5- SO2-

. NRE g(a@/l aﬁmtyde%( Qletgbc e wlg)ere% sg}dash 1, c b 5198‘91 hge(erocycle
el ¥ K

reaflng bancer rrsin Isterin
an eff eetopwalévrrwgﬁwtedmlﬂeﬂlalageeo eind m@fcam eyl cpeponyl,

A net hﬁ’]@cﬁgon&ln hthikd, taltdoylbire s@%tﬂhtb& &uadub @il alid], b WiBRMituted or

cel | r|S|n contactin
un 1bstituted galbocyc e o1 heter%cycﬁa and wﬁerem one or more CH, groups of an

alkyl group is optionally replaced with -O-, -S-, ~S(0)-, -S{(O);-, ~N(Rs)-, -C(O)- -
C(O)-NR;-, -NRs-C(0O)~, -SO5-NRs-, -NRs-SO;-, ~-NRs-C(0)-NRs-, -C(0)-0O- or -O-
C(0)-.

The compound of claim 1, wherein X, Y and Z are independently CR4R4-.

The compound of ¢claim 1, wherein Ra, Rb and Rc are each H.

The compound of claim 1, wherein R, is H, alkyl, hydroxyalkyl, alkylthio,

alkoxycarbonyl or aminocarbonyl.

The compound of claim I, wherein R, is methyl.
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cell wth a compound of claim1. 15 17. A nethod of
inhibiting the proliferation of a tunor cel

woanpriesiong contacting said tunor cell wth arPcomsewsd31682
of claim11. 18. A nethod of treating cancer in a
manmal conprising adm nistering an effective anount
of a conpound of claim11l. 20 19. A nethod for

7. t r eafhle rbgmeou% LM OF whAFIR, OB ba o TRAIID! suftaRea! ALed

Aurora kinase signalling, conp r|S|n%
ad m ‘ﬁibé%yé‘r% Phitgtet oYL oereim hratbstipenis predalopspehydivnyiraming ang
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8. The compound of claim 1, wherein R; is alkyl wherein one or more CH, groups of an
alkyl group is optionally replaced with -O-, -S-, -S(O)-, -S(0),-, -N(Rs)-, -C(O)-, -C(0)-
NRs-, -NRs-C(0)-, -SO»-NR;-, -NR5-SO,-, -NR;-C(0)-NRs-, -C(0)-0O- or -0-C(0)-.

9. The compound of claim 1, wherein Ry is alkyl optionally substituted with carbonyl,

thiocarbonyl, amino, hydroxyl, carboxyl or aminocarbonyl.

10. The compound of claim 1, wherein two R; groups together form a spiro carbocycle or
heterocycle.
1. The compound of claim 1, wherein said compound has the general formula IT
Y-
N =
o= ND—& N
N/N Rb
WS
Ra
11
wherein
QisH,, OorS;

W is CR4R4, NRs, O, S, SO or SOq;

Ry is alkyl, a carbocycle or a heterocycle, wherein said alkyl, carbocycle and heterocycle
are optionally substituted with halogen, hydroxyl, mercapto, carboxyl, carbonyl,
thiocarbonyl, amino, nitro, cyano, substituted or unsubstituted alkyl, a substituted
or unsubstituted carbocycle or heterocycle and wherein one or more CH, groups
of an alkyl group is optionally replaced with -O-, -S-, -S(0)-, -S(O),-, -N(Rs)-, -
C(0)-, -C(O)-NRs-, -NRs-C(O)-, -SO;-NRs-, -NR;s-SO»-, -NR5-C(O)-NR5-, -
C(0)-0- or -O-C(0O)-.

12. The compound of claim 11, wherein Q is O.
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13. The compound of claim 11, wherein W is CR4Ry.

14. The compound of claim 11, wherein Rq is alkyl optionally substituted with halogen,
hydroxyl, amino, a carbocycle or a heterocycle and wherein one or more CH, groups of
an alkyl group is optionally replaced with -O-, -S-, -8(0)-, -S(0),-, -N(Rs)-, -C(O)-, -
C(0)-NRs-, -NR5-C(0)-, -SO,-NRs-, -NRs-SO;-, -NRs-C(0)-NR;-, -C(0)-0- or -O-C(0)-

15. A method of treating cancer in a mammal comprising administering an effective amount
of a compound of claim 1.

16. A method of inhibiting the proliferation of a tumor cell comprising contacting said tumor
cell with a compound of claim 1.

17. A method of inhibiting the proliferation of a tumor cell comprising contacting said tumor
cell with a compound of claim 11.

18. A method of treating cancer in a mammal comprising administering an effective amount
of a compound of claim 11.

19. A method for treating a disease or condition in a mammal associated with the Aurora
kinase signalling, comprising administering to said mammal an effective amount of a
compound of claim 1. -

20. A method for treating a disease or condition in a mammal associated with the Auvrora

kinase signalling, comprising administering to said mammal an effective amount of a

compound of claim 11.
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