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WD 2006/ 069063 PCT/ US2005/ 046161 5 10 PYRROLI DI NE

I NHI BI TORS OF | AP This application clains priority
waeaene®ss U. S. C.  119(e)(1) to United States PCT/US2005/046161

provi sional 15 application 60/638,202 filed on

Decenber 20, 2004 which is incorporated herein by

reference in its entirety. FIELD OF THE | NVENTION 20

The present invention relates to organi c conpounds

useful for therapy and/or prophylaxis in a mamal,

and in particular to inhibitors of | AP proteins useful

for treating cancers. BACKGROUND OF THE | NVENTI ON 25

Apoptosis or progranmed cell death is a genetically

and bi ochem cally regul ated nmechani sm that plays an

i nportant role in devel opnent and honeostasis in

invertebrates as well as vertebrates. Aberrancies in

apoptosis that lead to premature cell death have been

linked to a variety of devel opnental disorders.

Deficiencies in ' bn the | ack of

cell 30 death ha%gﬁgégﬁhﬁ?%ﬁggnPg§g§E%%r and chronic

viral infections (Thonpson et al., (1995) Science

267, 1456-1462). One of the key effector nolecules in

apoptosis are the caspases_ysteine containlng ..
Thigs prplicaiion claipe eriptity Yot ?éagye%c-& Be6pdade Utited Stafes pgevisional
ap@ﬁc%i&?%@)%ﬁ&_@bfqmdn O ADdEIbAS BRI 3006 WIGEKE i§ 8RdodiéRRed@Rblein by

5 once activated, digest vital cell proteins from
refigfendr in itshmtiretel | . Si nce caspases are such strong

prot eases, tight control of this famly of proteins is

necessary to prevent premature cell death. In

FIEED A HE @¥SPRERIN are synthesi zed as largely inactive
zymogens that require proteolytic processing in order

to be active. This proteolytic, processing is onl ne . .
TheresRs TREEPEOT 715 e YEwie SHRWECEiR oL Bp et gl hopty s in
a RARANTandB e gﬁrﬂ_blﬁzmté Sihibhts@ We A Rprb@1Kk Liyefd fforlifeati dasceshat

bi nd and O inhibit caspases. 1 WD 2006/ 069063

PCT/ US2005/ 046161 A famly of nolecules that inhibit
BAGRBRSAAIROE TirieNvHNTIONOr S of Apopt osi s (LAP)

(Deveraux et al., J din Imunol (1999), 19:388-398).

| APs were originally discovered in bacul ovirus by
AbddRIsls ok AnBRAl ceRBEd LY deRetbRSnl totltcBerhi®4llyR3&ulated mechanism

[%odlﬁotsesi n?_ﬁj% ant ic-ea_pocgt ot iég %engs%a ook et ,aylr.gg,ilS (1993)
th Naysolnogyposznt 1Rle68-deysiqyment Apd hepacastapie di iaNeselpEeds R as

ve&glg‘gtg% Sﬁﬁel{a‘ﬁ?ggt lﬁgpgﬂt&qg thQr 10RQ8 Biehﬁtu&@ce'ﬂ%ﬁtﬂ-have been linked to a

egardl ess o rorigin, stpuctura]lg, | APs
vacietypfidseclemmeentab disrders.  DBficionaissiin arpproais thas pesglt ip fefyck of cell

degt?ln%{vg eelfli]igkéaot%t cagéertalﬁﬁ @h?cln%‘covipa@%ﬁ@éﬁm@ (Thompson et al., (1995)
carboxyl -t erm nal
Science 267, 1456-1462).

One of the key effector molecules in apoptosis are the caspases (cysteine containing aspartate
specific proteases). Caspases are strong proteases, cleaving after aspartic acid residues and
once activated, digest vital cell proteins from within the cell. Since caspases are such strong
proteases, tight control of this family of proteins is necessary to prevent premature cell death.
In general, caspases are synthesized as largely inactive zymogens that require proteolytic
processing in order to be active. This proteolytic processing is only one of the ways in which
caspases are regulated. The second mechanism is through a family of proteins that bind and

inhibit caspases.
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RING finger notif. The BIR domain itself is a zinc

bi ndi ng domai n of about 70 residues conprising 4
w@bkphaetred i ces and 3 beta strands, w th cystei PET/ESIH05/046161

hi sti di ne residues that 10 coordinate the zinc ion

(Hnds et al., (1999) Nat. Struct. Biol. 6, 648-651).

It is the BIR donaln that is belleved to cause the

o?rr)[m%%cgtelf glgfs:ﬁi b §e|§ grr«!: AE ]tghlrl])g lAé%‘E’ 31sn§§l3’)a&%veraux
et ai quﬁnmﬁﬁmiel 4199% erb: 38%%9@0 P} Weflahbrtg1ﬁa$1y dﬁsa&;e&ﬁen Baculovirus
pase 7 and for(%/sgochr ome C ned

by &bt GAEHBH @rh% agwagtgutg \Pé‘?t%lﬂxa“ei‘“t‘aarpof’wt‘“l%‘“é‘%)(cr@f?)éﬁ al.

(19]93) lklrﬁggégﬁz 226021747 PRASEHavS bedddedcrdeg ih Ritakibhe dln@fyig from
domain of XI AP, while the B1R3 domai n

Dwfmﬁulﬂr % pusggorRaepidiess of thein eriginnioprtradl. s Cea‘gﬁﬁs%‘e éo three

BaR@bliMs P &b (BIR) 8XRIRS 368 miRiof elehPMSd Yossdds mﬁ%oﬂﬂi-kﬁrﬁunal
and fetal tissues éLI ston et al, Nature, 1996

RIS PO856 810tB 4@91«% B dorpain ¢valf ixprisskiding dosain gfghqut §p residues
co}npgaﬁg | éh AileN&s Qh 4 B&a s[}gds 6\91tﬁ7 %Htelhé 'aﬁd Fﬁﬁ;ﬂﬁhe (dsRAGs that

omcs, 2000, 70:11 Tanmn et
co@aieter thiReme iop (iads & () (11999)61)Tat Bvpest- Xigh- ésé‘i’f%ﬁﬁ' 1@f Ityip Al BIR

dolmrahn:tHzg'ﬁ beci%l/édstotg Hl%%tl%@%&ﬁzte%@&% 1hﬁlb'1(f19$th%rca%9ses and thus

t'} 0N agal nst a vari pro-apoptotic stinuli
mlabndnp rapamd;ses Aesn skangle, honaoeriobmesameylinkel 468 XAt inhibits

ene. 5 4 Sl St t
cafpﬁise 91 ga ?r ong cor r & paf % %toéﬁ‘orﬁ egfhk% g{t}lg/%tYe&n gf caspase 9
(Dle%tﬁixSet&ﬂld(lQ%)\EMED Ihas, me%en@aaiasm%dldfbnrepdtlb@dtby the

ol e B S P BARSRED UEHSER Rl T L g Rbron o

caqialseg@ ﬁkuﬁzhtg OKIAR S dipessoe emthmwm it mosemlt bndzfietat tigswas (Liston et

[ls t d b 25 d
T e TPl S DY B AR A R gyt o e
NcélS@(SaJﬂl luﬁtpaﬁél (Fcﬁ:g I’éC &l GEﬁiﬁmEsg gmma 70: 1313(1261)11 aﬁﬂigjhnLCmcent Res.
hem J ,
206 385 Ovestory=os 265 AR s ABOBeEPY e s g o
pro@Menaksfst e st @m&%fdp&ftﬁz@tlﬁlﬁh afINGbihbizEresistaitid Iﬁ)ﬂfem@fherapy

different t | duced
bt G Sl IS5k BROnLest 5! IUCEbY. Bcuion

betReM XIA@Oegtele%zeﬁél @d $fH380 hak Wb&lnd@honddratedNedr LﬂaﬁenME(ihth acute
2002, 8(8):808; 30 Guo et al, Blood, 2002, 99 1 3419;

mmh@gegov.@t leglemiay (Tpig) et %émra)zmn—rggt#:&tpg) f exl}rgﬁgon by
an?gens@h}ﬁiogﬁagﬁfdem beerd Wbdvn B3EAiiB3hmor Milsab@sRh if¥Eced by a

I's an TAP not detectable in nost normal adult
widp sange of proepeptoticggensh heth inpireaid inped (st al Gagger Res., 2000,

60%%6?%559 %1naelt “al o}%%&%ﬁ) 1. Oéf)(ﬁle 3. @993 ﬁipeélﬁﬁ%lﬁf?’@ﬁ)lcer R%SEP 2003,

erm nation pr ot e| n struct ure dermnstrate
NV 2076} 1 Samt/DhdBioD-dgyvedf peptides Mavy Also B deraonsyraid fo segtize a

R O SR SRR P e TRt g
(ArdR2 al, _‘lIh_B}oBICfmtex_Iho 2802 2@7(4%44!2@63 FaM@@aah Nablfrmhhé 2008, 8(8):808;
oS L 355010, 8, B B Bt (g s
alf GencerdRuish2003p6B(4)831Apopt OSi S, as det er mi ned by

del etional analysis. Furthernore, Vucic et al.,
denonstrated that M.-1AP could inhibit,

MeRgsR: NEP ANBLIAPS i9GL ITAPI il UeREtak1P GP InBt Korndy adils tisueshbut is
as adriamycin )

strongly upregulated in melanoma (Vucic et al., (2000) Current Bio 10:1359-1366).

Determination of protein structure demonstrated significant homology of the ML-IAP BIR

and RING finger domains to corresponding domains present in human XIAP, C-IAP1 and C-

2
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5 and 4-tertiary butyl phenol (4-TBP) were tested in a
cell culture system of nel anomas overexpressing
woveobAEd0end t he chenot herapeutic agents were PCT/US2005/046161
significantly less effective in killing the cells
when conpared to a normal nel anocyte control. The
IA!H’BC e iBIRNdbiaintuif ML~ IAZE-aiﬁAE}s po bakectbs mexst aimtlaritep opthetBIB2 and

5L D BT L0 ST R RPN 35088 Spin o

apaptoﬁs a®Hlet&minkd b§ld6116@on&p£1ﬁty§l§I Burthgrraors,t Vioid dt yil., demonstrated that
control |l ed_path e interacti

MEATAP g EUHE DO htrrcAe MRS HRb e ey Sabt AiRumycin

anf Of-tept RS Wadyiphd o] taBPh Widre tdstéd Bh 08 ogihichiure ts?@em R3¢ af@dnomas
(rpr), Head_ | nvoI ut| on Defective (hid) and

ovgrespraTsing MinAR and thy chempqlierpeutisiagpnts ¥ece %‘%ﬁ‘rﬁ%‘i’t{y lf’sﬁéffe““’e in

klﬁ’lﬁ ltheaogﬁp%ﬁ’én' &)nf'faﬁlteﬂ\fé EYIOI"ﬁ{al tBRnddyRsRRRbI arnt 3chanisef by which
. I'n the manmal, the 15 protéins SMAC/ DI ABLO act

MLdABlpmdzecqswe anthPROPGHG asHiTiENiS HpRp theomgh ingibiian ok sgppasetd and 9.
MIGRP o 1RMerde Ry Hbehters A0 e cap@pt osis, SMAC is

processed i nto an acti ormand is rel eased from
the mtochondria |nto the cytoplasm where it

physical |y bj event . TAD.
SRS MO ASR R NERL A0 IRy . e
digtobayshat HePs dmsiselse aroregented wasaot inusualafrothe frusfly Dm,selédla the

wWith a t 9si s, |nt V.
R L
arfdQnlliibia thie 6K~ a;mpdatmtm\ﬁtyl af telTerofdphids familyf dAPL He the mammal the
r 0C Th| etr .j de ar
erpls S REAPEO R REEIE gt Rl 15, RBFEHE RRED wes
shatwe tldjt gtiriRtr®rrhdl apﬁjtﬁmj SivEri(his Ipravdssad) int® arcasipaﬁoes afClsaileased
et 20Q0 ure 406: 62 2000
ﬁNHtﬂEfrr&‘toz‘E %ld%%ﬁi‘[’\%dé“’lj\?ﬂ“ é"?efs it P oty %@o%‘““ﬁua? tre aﬂ% @“’”ef)ts the
IAlQ@(ﬁnf n BRAAAY to 22 sFRlVIVARY inblbitibiribt ﬂh&MEP\Hllc@sl thacagpaee @sS@EeAih active
of the esen i nventiop ther row ded. no
aqdnmumr%?%d gt I?ﬂeﬁptﬁflét eﬂ’l‘?ées“ i 7?& hgBIRIoEN e{‘ng?Tﬁ?eaIAP
inhibite@ shdws atRhefd 188 fHurdanfind\edNl MoRLL i m ﬁié I‘Rteﬁmﬁum tAe Qroc&ssed,
WO 2006/ 069063 PCT/ US2005/ 0461

active proteins. This tetrapeptide appears to blnd1 1nto a hydrophobic pocket in the BIR
domain and disrupts the BIR domain binding to caspases (Chai et al., (2000) Nature 406:855-

862, Liu et al., (2000) Nature 408:1004-1008, Wu et al., (2000) Nature 408 1008-1012).

SUMMARY OF THE INVENTION

In one aspect of the present invention there is provided novel inhibitors of TAP proteins

having the general formula I:

Ry
R . Xy R 7—4
4\N & N Ro
/ N Re'
Rs Xo
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wherein A is a 5-nmenber aromatic heterocycle
incorporating | to 4 heteroartons N, O or S and is

W@pitsoembd y substituted with one or nore R7 anPiCTRBS2005/046161
groups; 5 Qis H alkyl, a carbocycle, a heterocycle;
wherein one or nore CH2 or CH groups of an alkyl is
optionally replaced with -0k, -S-, -S(O-, SO 2,
-N(R8)-, -C(O-, -C(O-NR8-, -NR8- C(O-, -S02-NR8-,

whesgis_ Scp-, - NR8- C(O) - NR8-, - NR8- C( NH) - NR8- ,

A IsN.Rg-'erHNH) aromaﬁc@e@}oc@cle@ﬂicorp@ra@(x@)l to sahdkraditonts RYIQ or S and is
carbocycl e and heterocycle_is tionally substituted
wi PHORHE sEstithish &1thwas 853)9re Raf OWey1 , hal ogen,

Q 81, GARE 9 carBcYcle RPN Lle; Wirken 3k ¢ hkusé CHybtﬁﬂiH giokiyd of an alkyl
am no, cyano, nitro, am dino, S2uan| dino an opf%(?lnn@éﬁ NR
s Ubepianallserplagedr widt 2t 05 QAn et OHEpry CEUpsH R
Qe(}ﬁ@ 0CK6 nﬁRs-X N‘%@%Z-ﬁﬁgf{x@?—m n@h@r;@oldﬁmy ONR{-CVH)-, -

,vvherelnnls or_ 2 and
R7C(0O3- CHor @C@enmd ap R.&kb’l caélpcwcle arpcb]lq@;pcycledﬁ?m@na]ly substltuted

ar vy i] gf Iré( X&&HHT 0 alk@){ya lagﬂ AbLED, rﬁ%lréﬁ%y ox @I BHR¥N, halo-
or ara oxy and R2 together forma
5- @bmntﬂe alkﬁetaemmc y:mr@; n]:@, aguchmq( yeuaniging A RpEgRAlY substituted

AT F bl S LORYGLEE het er ocycl T al ky!

eac I ona bstitute hal ogen, hydroxyl,
1mndxzhhlem1nénde|perrdcratpt© or &:ar boxyl, al kyl, hal oal kyl,

v SR LN B O B0 A0, PR .t

onally substitu
hyajmmgwylanﬁno %ykannhORérali\yigmtnhealkdwr arylaxy QGurakydoxy;

c toget her forma
Rt B B el e B n oot 'y H
Ry d]!k@lz(a/ l:arbc&mlél@arbad:}k}walk}d;arﬁawmble or haqsrchytallkyabdcy loptionally

car cI oal k car nvi ,

PeTOHIA P THIERY B ETdat ity Hoomen B RAgy CPaATh itk lgptiot
heilﬁéx@CaIE}lltﬁi@L Mﬂoﬂyqyaﬁﬁhbmwltxo wher ei n each al kyl, 25

car boc&gl oal k car bo

kyl
Rads Hw @l aptpmaldy SWEQ{egg%éllha Oﬁeel{ %r&xéggpéylecr R; and R, together form a

het.emeeseycal kyl, heterocycl oal kyl oxy and

heterocycloalkyloxycarbogél is optionally substituted
Rapnist i on Bb titfets, ORSFBRASSM 2 S-REFRAES, carboxyl, al kyl,

RARKPRY: aRNnBEpendditip OH A Rgrox3L, t z[rﬁmooﬁlkw oafbdcy% carbocycloalkyl
toget her form a heterocycl e; or al

anerrimsyclealiyleaxyc h Cﬁlil?a@ﬁaﬁléfélﬁﬂcwbﬂﬂyla| Kiyierocy | B‘?‘emcycloalk-‘/l |

ar glikcyly, loaiylbf'y H, orCyf}\Ql@vocﬂYdi[l@KM&GarEBﬁgfp apWHsrelh al egan, alkyl,
nitro, car boxyl , am di no,” guani di no, yl

ca?ﬁé@@y‘dpa&yl a_ labegysloplkylexsr C@WYCWEXI%WﬁarEqug beterocycle
oot UB g g o A
l\mSt@(ltNﬂ'l)VltNRQOgen, hmcyt;@n}:q}ipto Ca@\O@yL gjkyloal ng.z@(u@ _imino and

angd. V. éri{éne : to%thgﬁgﬁggﬂ&é fe;@ heterocycle; and 35

wherein gfoups of an alkyl is
RoptH anklyl,y replaced with -0-, -S-, -

R, and Rg’ are each independently H, alkyl, aryl or aralkyl;

R, is H, cyano, hydroxyl, mercapto, halogen, nitro, carboxyl, amidino, guanidino, alkyl, a
carbocycle, a heterocycle or -U-V; wherein U is -O-, -S-, -S(0)-, S(O)2, -N(Rg)-, -C(O)-,
-C(0)-NRg-, -NRg-C(0)-, -SO»-NRg-, -NRg-SO,-, -NRg-C(0)-NRg-, -NRg-C(NH)-NRg-, -
NRg-C(NH)-, -C(0)-0- or -O-C(0)- and V is alkyl, a carbocycle or a heterocycle; and
wherein one or more CH, or CH groups of an alkyl is optionally replaced with -O-, -S-, -
S(0)-, S(O),, -N(Rg)-, -C(0)-, -C(0)-NRg-, -NRg-C(O)-, -SO-NRg-, -NRs-5SO;-, -NRg-

4
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S(O)" S(O)Z’ 'N(RS)" 'C(O)" 'C(O)'NRS" 'NRS'C(O)'

- S02- NR8-, -NR8-S02-, -NR8- 4 WD 2006/ 069063
WEABREDS5/ 046161 C(O) -NR8-, -C(O-0O or -0-BE{1HS2005/046161

and an al kyl, carbocycle and heterocycle is

optionally substituted with hydr oxyl, al koxy, acyl,

h&(OBER;-, FEM@)aAPt 01 -OXU(0) amboay lajkyl, acaylbocycle and heterocycle is

hal o- s bsti t ut nitro n
g AR s O T St EUE SaoRt BRsgRPL Sy Sapony
ORty10RAbls¥bsEtRAt Alkylt aduda,e tc@4no nyicrb eamfdlifR8 gusnidipo ah kgptl,onally
a carbocycle or a heterog L rein oge or nore
oruteHdsERecYSIe o5 aF BPUO&FIQ//?“ ﬁt@t‘@&efeé?%? y repl ac ed

R YW T halk)@ akcarb§Cycle' sHdQetorocH1e where N8B} modd CHEr@H groap:dof said
sai d

yl, ‘carbocyc| e and heterocgycl e t al
sabat i mtre@plw replaged dvigi - -Su 106, S@gz NJ(I?SMF Sg@ anf said
”%Lk@F‘Qﬁl%ocy@?é%né B rocHad Q%MJ)nallﬁ‘@NHsumtbﬂ'vﬁtlﬁMBﬁkylﬁ wikegly, acyl,
am'no, cyano nitro, di no, uan|d|no an
omaloem IegeapsonsPi(FQ) carbeat. t?él‘}y]éql‘e“&’nsmﬁﬁd 3 Bmigey §yano nitro,
S u ) 818 RNE cpabiaaY &sb d
t%%%%hé éﬁﬂd%%%mEg?gggge%%ﬁgna?%gﬁﬁkvent|oﬁ§ the?e é?gne
prheteratgcle;conposi ti ons conpri si ng conpounds of formula

di luent or excipient. 15 In another
amgﬁﬁsa??m)wﬁahg%ﬁeentlon there is provided a nmethod of

|ndu0|ng apopt05|s in a cell conprising introducing
° 23 [ ifions BRGNS inds of
o G SRR, LBt L o

ﬁﬁﬁﬂﬁmﬁmzmmgmamm&hhxmmmgnm 20 apoptotic signal
conprising introducing into said cell a conmpound of
formula I. In another aspect of the invention, there

Tn hSothdr Q¥pediedt i iffednkion theos isipadvideil hirma@qdh:é ilgfuciolg meppteisisama cell

| AP protein to a c se rotel ri sing contacting
cowgfiging IRBOFIHE HYtR Sﬂﬁ?fﬁlaaacogg’ mf ornula |. 25 In
anot her aspect of the |nvent|on there is provided a

nmet hod for treatin I sease r conditi,on assoc
In\mlf)thert zﬁ@ec‘é@g Flgxlﬁy gan, otﬂergfls BWV aprPe(sﬁj d. o sens 121%5 %E]ﬁgo an

apSRBRY diSlaNGmpRGiRE RitSH@ditdigtotsaid sl ﬂcd’iﬁﬁmﬂi oﬁnmedaflect ive
amount of a conpound of fornula I. 30 DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS " Acyl " neans

Tn @nGRERGRRK of Q&"lh@énﬂbﬂﬂ Gherd R phdvidde B imetiRATOSAIbidRg thy btd'delg of an
formula -C(O-Rin which, Ris

IAR meieiarioe gepess PEUSID G%WEFS@“%B‘%‘EW“@&PSEX]SPWP“ Bk S RpSind of

1bgﬁ&§iocycle- 35 substituted al kyl wherein the alkyl,
al koxy, carbocycle and heterocycle are as defined
herein. Acyl groups include al kanoyl (e.g. acetyl),

Tn&ndMr gﬁje&'of he0ZQ%hdon, 35k RepBlia&T @¥hethod for treating a disease or

condition associated with the overexpression of an IAP protein in a mammal, comprising

administering to said mammal an effective amount of a compound of formula L

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

“Acyl” means a carbonyl containing substituent represented by the formula -C(0O)-R in which
R is H, alkyl, a carbocycle, a heterocycle, carbocycle-substituted alkyl or heterocycle-
substituted alkyl wherein the alkyl, alkoxy, carbocycle and heterocycle are as defined herein.

Acyl groups include alkanoyl (e.g. acetyl), aroyl (e.g. benzoyl), and heteroaroyl.
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5 WO 2006/ 069063 PCT/ US2005/ 046161 "Al kyl" means a
branched or unbranched, saturated or unsaturated (i.e.
w@bdoengdos3 al kynyl ) aliphatic hydrocarbon groupCT/Hs20051Q#6161

up to 12 carbon atons unl ess ot herw se specifi ed.
When used as part of another term for exanple
"al kyl am no", the al kyl portl on may be a 5 saturated

S R b AR ST
aliplakik Yigitloadibéto groly,aigeing supo fo ﬂ)arcblbomlaa]msalllrﬁgds afrepwips spaciied.

met hyl, ethyl, n-propyl, isopr | .
WhG iy i SRl I P ETBE yiIS e kot portion may be
satara@t Mlobatbor cham2 h@welen®&Ed Lﬁkmﬂ&p}dsatulﬁtehl axd&bcarbon carbon chains

- met hyl pent yl , 2, 2-di met hy| but n-hepty

sugh s gl %@w snd SHE R, Reraimples Of B

ethyElr-Srlpyd! Kxb{éropﬁ Nelbutdl kblbud, skelbly# té‘lﬂblhﬁ[l n:b@nt@I, QufEethylbutyl,
are synonynous and used i nterchangeably

2 Mmqshyl,pr(@yhyp—he)gy_l,p Q@Wylpepgbppgﬁymethylbly@r Orbp?ﬂ?ai 3-heptyl, 2-

m&lﬁiﬁﬁé&%’l andXRE ﬁl@:u t'Dﬂe t@hs Fot Akyl” LalEssysnaai« ﬁlkﬁ(i)f 1 to 4 carbon
bstituted, alkyl grou contai n one,

at QX AYS SENQNKROUY md@éeddntefcg@ngeéﬁb@tmqaa iyl gk H m%zyl ppropyl,
cyglgﬁroé}g ﬂgr 1, Qi glﬁt‘}g%?'i butyﬁx Wés@ Speffied LB Stk b IS/ ?{oﬁps may

W se i ned, hal ogen, amino, hydroxy
coptaint cgc,tfedexamp&rt(wwhree wefaa pbstitueniy whighy may PR H&Qfamﬁ Pit digferent.

EanxIszg bf ?ﬂf&tg{lé’}@s ard ;‘ﬁ?n:'ssdi)tﬁawllsg rd@ﬁnedshgléﬁgﬂ ya'mméL FPlydl oxyl, protected

am nosul T ony yl'sul'f onyl am no,
hyaroxyls lmhe&@pgol, aaibowy, almixpoo#Iob @hso, aallgnllcarﬁumdmoaw@éxyﬂfonyl

| £Slamino

i et BRI B ppy P BED AR Shtpock kO, EStanine

all&fx@ a0l a¢y110‘myt edarbm:ycle,)@a]nWyhlpl Exainpleoofethi ghove substituted alkyl
dr 0X t tr | tyl ox th

VRO

triG RO, O ppfbploﬂ}}l&@yhﬁohyb ar zhmnyrhﬂbjlhy lcarboxymethyl,  carboxyethyl,

| 1'yl oxycar bonyl 0 carba
Caﬂ‘i@f‘%{% t hyl, é‘ﬁ(ﬁn% ﬁg’ Fléthlel but oxy @ﬂ] a%nwh“nomethyl
caﬂféﬁfofl’l 1 ji e, A metﬁbﬂyﬁiamm%t h;ﬂoxyrba’th)}m) nfdmthlymetlhpkiomﬁtmhlﬁthyl,
u

! BEE ) SRR iy SR ot

bﬂtﬁ? ok (isTPRops) KoartGRyIRx ey ahd e like. metmtyl fraupchay also be
th a carbocycl e group Exanpl

su@g;glptgcbr d‘b‘}?l net 551 oc;ycley C$r8%t yl é(la ]{gCl 1nc?ude cyclopropylmethyl,
cﬁ%ﬁﬁt?l%myyl BRUEPEhtyInRBH1,C Yikd %@%Méﬁyﬁﬁdﬂwh Qf)@[bspSas agll as the

as the 25 correspondi ng -ethyl Er oé‘i’%; (?ulwl fud
C%W@mg ~<thdyxprongh oupd, D, -hag bt el fippted alkyls include
sdbE{ hebtfl %etl%}i’sb%tg t Ut RehyREdY! Subtidited BoyTelenYime) kfBsBtuents as the

stituted the sanme substituents as the
“sub,asnbqua @ru@:eéllkﬂn s a [Egpleyy plothp Sutese%zr?ﬁnéeéhy(%fgﬂtuaiémlude groups
bgd | hy, U ARy 101 Q8P loxymethyl
g B e T
ade@bcyraﬁhlyodr opn;bamyﬂtu&xnwbylhyItl)ﬂuorca@eéltyéxqurwﬂhyl carboxymethyl,
carb trifluoronethyl, chloronethyl,
bromo r%’? %nggéﬂglo br ononet hyl and i odomet hyl .
Am d| ne" nmeans the group - C(NH) NHR wherein Ris H or
il fey 5 TN o) i By
alﬁﬁﬁmelibdﬁég%o(xp NH-CONRHNHand tertiary (i.e. - NRR)

oléqs llaéthyl

“Amino” means primary (i.e. -NHy) , secondary (i.e. -NRH) and tertiary (i.e. -NRR)

amines. Particular secondary and tertiary amines are alkylamine, dialkylamine, arylamine,
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am nes. Particular secondary and tertiary am nes are
al kyl am ne, dial kylam ne, arylamne, 6 WO 2006/ 069063
wWEOBPEDS5/ 046161 di aryl am ne, aral kyl am ne BEIUS2005/046161
di aral kyl am ne wherein the alkyl is as herein defined
and optionally substituted. Particul ar secondary and
dlmtymhhn@rapm@mnnﬁsarm ﬁaﬂﬁdyhylﬁranwheeqm tst #ligylaisrianberein defined and

0 i sopr. | a ni enzy
ol FPURTHe, STy FAMERY, BT APSRy) AniS R A Aine
ethﬂhx%ﬁ:@r Cp%’d RIS - 135pr0116ﬂarﬁlﬁb pplehglainineg l@nqﬂmﬂuneaghmghﬂamme
erein re ers to a gerlvaélve of the groups conmonly
die@gminpediriopy HREE RIGFSIHFFIPY BRI ®an ami no group whil e
reactions are carried out on other functional groups
on the conpound. Exanpl es of such protecting
“Aminetnueecting Zrayamas @sed hessip sders ¢ g Jerypitye 9‘1'11 éfs‘éﬁfp‘g’mm"“ly
em%g}refﬂet% b1BS ¥ehlotedS alBAYNONrBEY fh0@kQBHIHY ke kirtied biesn other
can be renoved to regenerate the desired anm ne
fungtianab . grev@s tdnc dleacormpung  BrasmRies: Phgug FIYisting @rape  nclude
a felye l elﬁu&fs Epev@é?l @¢ QhR$ RihGteroatom
Cwﬁ%ﬂ%ﬁ’?ﬂ“@?’ 9§pé¥e§%% gﬁg& Wit s, Prgtectlve
der@aﬁwﬁpswhicrh @n Garereovey ti feecsiprate, thqﬁwr@a aming gfonp- Pfigjargmino

prq‘?’e}sgn% %rgwl)s "are %:WF%% ]éﬁld &ﬂ)é Fl]l%%il' exa‘ﬁmto? [heZev gr(ﬁlps '5[%9(1\)5}1@ inT.

oups I n ganic Chemstry"
W NG ahecandER] . G W é‘hum ‘Prassgye Neawpy dir Oreanie, SYIIQT?SS ehadt-dphn

Wl%y gthgf > c o\ﬁ?(\elg rl@Y ld:)ti Oééﬁﬁtte} VeEq{Qéi'zHﬁ’ betéalg@@i'r&lps in

and
Orddng: cmnmtryp,rJoGe@v dvlc(amwnEd Plefuan grqsso I\hw ‘émk oY, gk%’ép;ﬁhapter

5, a‘ll,éhlzg) t(_?lflaeﬁ\? r.ottv:ﬂ%e Erou t(? zhrlg,k)%ygth@sqg’ Q@Pﬁ)g‘@feg %ltédt %gxs New
YJiig INW, Tesm) srha terar lpmxgm:éd annm”mefaxtsut«z amyuoinp grofp swibéthiee pithone

not fused haV|ng$the nunber of carbon atons desi gnat ed
of the apeve RIS ESL 8 si gnat ed, up to 14 carbon at ons.

Parti cul ar aryl groups are phenyl, naphthyl bi phenyl ,
phenant hrenyl , hthac and the
Mgl gen RAIUETgR Rftoth Qv BER i § oo 2ot erour
wiRbher d2RbtErudd Zhalih8 GRd humiddr pAEirben hdfns alegllgnateﬁ qnhﬁ ny number is

Substituted phenyl or _substityted ar h
deg B B toad an s BTG 6] e bR o R G
phEIQaHfhtr ?1 %@hﬁﬂa&ﬁlyl fagdl tk@q&m(ﬁeQCJg Bangls Bamalbodk-of Chemtstry (Dean
subst |

5 Bl e e, ke, BUIVSEL) HITONS iy BELELa HYGRAe o
su%% R arﬂ' IEJ&QS %Jalllelé%ll gr&fppcfr a%% aFoap @ulﬁhtu@ﬁ w1ﬂl|dﬁ¥,|t\)/o thded Gyt or

or exanp COX benzyl oxy, carh

fiver &re@@@aleclaz bbRyor I@awa%?%tchwm WEsH otheryse Se. Lpecified, from
hai?o%él?gfﬁgrﬁﬁw hy QS EY, Br R Y linox rd%xﬁﬁtnﬁﬂ) aneﬁr(mmmm IG,-Cs

prot e¢ted ami nonethyl , trlfluoronet(yl
alladlkyallsmyf O’my Ieaamm Ci30s alkryp)s BPIZHY astReh kejptected carboxy,

ca%) lﬂé{} v | t@&%(? ﬁn@t}&lo AR REALKY brotected  hydroxymethyl,
arﬂnﬁdirﬂatmd,y cl pragagteony Iammomdh}’lk yl ,triflaeremetbyle | y|alkykspifpnylaggino,
allg&wf%wl%%@%ﬁfsy e,f] 2 e((: IC{-|I2)e grd/ls@cﬁlg%mﬁg) re met hyﬂﬁsﬂ&hﬁarmnoalkyl

roups 1 n these
heterocyclylsulfonylamino, heterocyclylsulfonylaminoalkyl, heterocyclyl, aryl, or other

groups specified. One or more methyne (CH) and/or methylene (CH,) groups in these
substituents may in turn be substituted with a similar group as those denoted above.
Examples of the term “substituted phenyl” includes but is not limited to a mono- or
di(halo)phenyl group such as 2-chlorophenyl, 2-bromophenyl, 4-chlorophenyl, 2,6-
dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichlorophenyl, 3-chlorophenyl, 3-bromophenyl, 4-

7



10

15

20

25

30

35

substituents may in turn be substituted wwth a simlar

group as those denoted above. Exanples of the term
w0 swb®64061t ed phenyl ™ includes but is not |imPEHUS®OR046161

nono- or 35 di (hal o) phenyl group such as

2-chl orophenyl , 2-bronophenyl, 4-chlorophenyl, 2,6-
br(dhcq)hényr (ﬁpﬁlf}élbydmopﬁt;rﬁl dbahtdr@ﬁ{ﬂuh@pyetnyl 2- fluorophenyl and the like; a

™o Z0eROB0RE" PR BIsDsT DAGIE T SoaRag et 24

dll%/dﬂ)xybhbﬁy],milﬁh@ﬂ;ébtﬁd—Byc&dSblyodcﬁrvéH\fds Lthereqﬂmdym(; like; a nitrophenyl
2- fluoroshen

e (HOIPD Ry T ga}yg lfpcygﬁ%a”?e% SRy 67 SR PRl pyanophenyl: &
metoh ¥ rdQK)éNéE %ﬂb&'l)phe%yldrgrodp m{df @S(%thﬁhbm]lzhen}tl]d‘le 4hd1met_hy1phenyl, 2-
protecte roxy. derivatives thereof a i ke: a
mqﬁhstlnhsﬁﬂﬁwo-Pr@%ﬁ%e% drethydpbgnyl ? PYHPWE%L?@ the g‘%’ a mono
orcyﬁ&%gﬂﬂﬂén Or Qdup, f qbr eéﬁdﬂﬂl@ §4@Mmﬁﬁfdyﬁ &-thethoxy-4-

nono- or |g ower al k yl ) phenyl group suc

benzyirsyghyh e Ayethozy4- (&FW@WWF%HWYIOX&EI‘C%*( hiﬁ‘&ﬂ’&@?f‘yl 4
(s pn%tr)]&gj élﬂlﬁ)yjf tmﬂﬁﬁwphenﬁ %té'ﬂydxgmelﬂé’th@xyphenyl and the like; 3- or 4-

opyl) eny and 't he a nono
tr1ﬂu<(rgh¢¢hylyl)qgh]e @ymorgrmypl1carhﬂxy]§;@gy+ppre(protected carboxy)phenyl group

su§1 45 QW%)J}E&%'P henyl, 3nget hox M‘(ﬁydr&%@ﬁ&ﬂ%}l%ﬁh eny! ,(protected

chl or omet hyl') benzyl oxy

hy@rogyhakytphemy | , suth ( [&185op}-@p@@gye)dphéry?qoxymethyl)phenyl or 34-
d1{¥1|yértoxyk%§atth%8¥?1%§l§8y% ri ?I]OI?J hoély 41'1({5%?1 %tyl?lﬁﬁl@ﬂyl g@fj t(Bl%tected

uor onet hy
anih@aetiyphgpiyesueh apg- (e(npnmeeluﬂ)euerwhmbb%gp}cpmﬁiwHngcrrmﬁlyyl)phenyl

such 4- carbox a g
oTdi (?‘lydrr%xy nmet %yl ) p(%{y nl’leth%}ﬁ?&%g%ngg(t))epgenyl such s 3N
m&yﬂflﬂhyﬁ'ﬁfﬂhy])blwhﬁn )Alscs thehems “Bbgtivutet phend{ represents disubstituted

ro h h oy 3 h
R

3- ammn@ﬂfwbmhﬁnyl 2-Blbmbv<ya®brﬁﬂ(01ahmybne4 sty pnenyplenyl,  3-

BRI ST BAS ha SRR 8 R Bl

pHEﬁil"ngL@bl bﬂl@ﬂ&ﬁh@ﬁﬂb@lﬁlﬁéﬂﬁhﬁﬂ Wifferehk, o exatnplet3emethoxy-4-benzyloxy-6-

‘substit hen di.substi t ut ed
LR BRSPS Al Ty ey gPRS L ea
IR AN RO %héf@tthb/ |sul§st1h1¥ﬁk§ Qty Pl such as 3- methoxy-4 benzyloxy—S-
3 chl oro- dr oxyphen met hoxy.- 4- br.ono hen
mgthéltqq[g}]enyg %)pﬁlﬁwﬁem}ypmc%lar ﬁg}l@}la&«%ﬁl themrlt gBJS R:A ﬁldde the 2-
c}?orb % :%t ﬁr?ﬁgﬂ)lﬁﬁﬂp @Eﬁﬂnoph%ﬁﬂ tjlﬁleihb)l@@heniﬁs %{hloxjaﬁhenyl 4-
r supstitoute

heny rou where the s 5 &V % ? 3.
bepzdowrphang} ehmethppip @sz/bn?p?t nﬁﬁﬁvphen%‘e rﬁz@ glgxgpheny
mgfﬂnpr Y4 b&%&lﬁ%&@@ B Ghethdzy B h&ﬂ&mﬂreﬁ?l‘)%ﬁiy@%ﬁ HeBieByiethoxy-

['am no, and tetrasubstituted phenyl groups
Ae@ontBy Bebalow rénmsthal SIFIYY SpBARheR) ot Tused aryl rings

m%xl Fﬁ?& gao%%st‘]tutgg GAth lagﬁ( Bfor'%xalﬁﬁ@, fi}’t 0163 R @R ¥hbstituents specified herein

onyl am no. Parti’cul ar substituted phenyl groups
ini thedamd enanhgs a@ substithisd elsklegngups. 2- ani nophenyl ,
2- br onophenyl, 3-net hoxyphenyl, 3- ethoxy-phenyl, 4 25
benzyloxyphenyl 4- nethoxyphenyl
“Garbichayly,- 4fedymwllykmz’yma¢nwc1e "3nd ghrbttcwdoiyqdmki wign used as a

met hox enzyl ox hen L
"‘{?Ieﬂb{“h%ﬁgfna ToUR| ghhlibf%’c}qogb 1 §rouprj refers to a mono-, bi-, or
rlbyélRlaliphsic “‘ﬁg bdvioft oriamaibhy hipberioy banyle: 360 7|¢mfoh1y htoms, which

sul f onyl am nophenyl IpS. Fused .ar.
RV 80 B8 B UTRUT: BTty or Pt SApicblef Suga G Ygpocycic
oRhpd e §elptdpyrentisbaneeidioReyh@n@idiclonexyl groups. A particular

saturated carbocycle is cyclopropyl. Another particular saturated carbocycle is cyclohexyl.
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in the sane manner as substituted al kyl groups. 30
"Car bocyclyl™, "carbocyclylic", "carbocycle" and
wO cashbaoyt| 0" al one and when used as a nDi et yPETIUS2005/046161
conpl ex group such as a carbocycl oal kyl group, refers
to a nono-, bi-, or tricyclic aliphatic ring having 3
Paﬁ1&1]aﬂs4ulﬁsaﬂilkwd’dl atotg]es fagr arexaipd.g aSyltgoauﬁs mrbunus@t dnfiged, for

which rmay be saturated or unsatur
eXafs- @F%%F%ter% rt SEE‘F‘% A9 e e a,% b 00351 g Iﬁg‘%%gag mean
the S RPS siisBruel Bl @RisQRYdubstaiaka uliey/subsiyedapghitgyéupand
cycl ohexyl groups. A particular saturated carbocycle
i's cyclopropyl. Another particular saturated

C&85 x?%&’t@étﬁ &? Lify Gk Qb@XMdrein Bfe¥028364f00OBES derivatives of the
PCT. USZOOS% 46161 Particul ar unsaturated c rb cyc
carbgreyliy peifreprque commpponly rapleyed 8105 op PRNACHEE 159t ‘6‘ ghoup

whii@fea ct%@?fél c%n%%ﬁ/ J)rr otﬁmuﬁ&foﬁﬁ &iﬁb%ﬁ kﬂe%ﬁ@ound Examples of

carb ocyc car bocycl e" and carbocyclo 4
suchh eoxytio uapsi oustesting graugs Hyclidre 4durRbesybst- metferienay 34

dlmelrt]l'lox%bse%{%ﬁt EY) g#%th%k%\éhzlye 1,9M0416- tr1r§ethc§§15elﬂ % A Q-ttﬂ'ﬁﬁéthﬂ@nzyl

use ereln fers to one of e este

perdanetmalwnms Di-ntetglenaslztybsogyl ¢ baeivdingr o‘h‘b dé@?ﬁh@mbspzhydryl
2 2\/\7%‘181 %Yrame xyglen%ﬁ alQilo{’u%gtas LG EaF }i’g?ﬁw 'tlcftyﬁQll ﬁetﬂ@x@h‘ﬁyl

reac Imons re carrie n ot her functlona
4, 44dDngBx ot he 4Gldﬁbmmd10XEx1aﬂ:pl és)h@fylpr:om%bil catrigsylsild,

bugf%?tﬁyggigygc cﬁ’r 9}% dwﬁ%{o%ﬁlgl 45&% fu%&ﬁﬂéwl)ethyl beta-(di(n-
bu@ll)ﬂqetﬂylﬁﬁilfwwy l:;ﬁu@myﬂe,sulﬂ),ngﬂ,eﬁlyt r4I-HIEOU¢OM$Dl§ﬂWthyI allyl, cinnamyl,

1- (§1rﬁetli%1és§i]&b? E%fogj;egn & njély 1a91dgglgz hnq§ (t-ztt%él beﬁl%y Lpec1es of carboxy-
pr&eﬁmg gﬂoﬁﬁkﬁﬁpmyélﬁﬁl ﬂ(h)cdflgdl ,so long as the denvatlzed carboxylic acid is stable

to ttheo‘i?f‘%m’blo g&bg%ﬁtl}g X 1&)1%5 hxﬁd%é%rt %051 10{1?’ oii t%? %Iﬂ)le%ﬁle and can be

relﬂmﬁl:% -l |tl’|£$£ﬂﬁ)@@b)‘ffafel oyt , Wlﬂﬂpéthdlérupﬁmg fmtrhma(tydelrldf ythe molecule. In
2- phenyl prop- 2 trimet

pafj{ﬂll/@{ il ngtp%tl qquo sul?jﬁ(‘é AL PXY—Qly ?ctfa eglth (t)or séropﬁ m]lcleophﬂlc

bal&t ﬁlc(lta@ 1RhY hydirdxide) &t KybH, bt fdidivé Renditions employmg highly

but t hyl silyl) et hyl | h
act].\lqu{iﬁ)(/it r%l%eblel?y%yﬁésuq){lf%%py HHW (§u§|1 Lé?q %%W%Q@ﬁﬁlo{%ére also to be
avoided %hé'fprteﬂ%lllﬁg Laﬂ‘ﬂnﬁ%%dﬁéé'tﬂlg) @ﬂﬂg& arﬁlﬂryaro){j/—pro&!adng griseps, discussed

noi eties. The species of carboxy- protecting grou
bebgl CRpEiFlas CBPIGE R R eS B BANPS 46 PRETEbI b AT DL
bu%?ﬂt; Q%yi)énci 12k G-hiobeh AP lefoups. O Sinhifir caBEHyLréBetdE groups used in

sequent” reaction(s) on other positions of the

themdtpé@lgﬂip@rlan@n@dhn sl paptid Edcatalsohe "é?f’p?odﬁ?tF‘éftaecaﬁtt?F% group
su‘%tfh{%ﬂﬁt ﬂl'rtﬁ&fl&ta{nglgs Bpﬁ‘legeeﬁ@ﬁﬁdﬁé f&hd WPe. W'@@dﬁb &nd PNG. M.

cular nportant not to subje
Wamr tihmyetpaedﬁleumseld Qmmﬁyléh@kstﬁ ‘st 6hg! qha cW@‘?)’pﬁl $ang IQ‘E) New

Y%r hls%(’ ﬁ)lé? ha 1l LA H%dlsrgf%h% GlouPabr §a9ﬁc CRIMGEH Vﬁ G.

itions € oy ng activated ne Xdrl
WS lMdOras Ed. APlddum (P&s&hNd:varﬁéllnk rN¥ov 73 cEhpier iSpigad gy ¥. Greene,

i ded € | r
d?tsc‘d]b/g %gﬂlg)s H9 :ﬁr M][F%Sé i ?}%Ylg\?gﬁggldnﬁg}ng Clgcgvg : Hp Ny, 1981,
Chte@¥, JTh& i ‘@tdt@red eab&m&y&fw ta@icarbprygreupt subgitegecwiis one of

are the alk . nmethyl, ethyl, t- butyl), allyl,
thg abpys FArbeNy - °%&¥$25@W%yl groups. Sinilar

car boxy-protecting groups used in 25 the

Gephal ospori . pent Sl L A0ePSRILIS 204 SR 8 S8 A
particular guanidine is the group -NH-C(NH)-NHo.
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substituents. Further exanples of these groups are

found in T. W Geene and P. G M Wits, "Protective
w@®@ape06h Or gani ¢ Synt hesi s”, 2nd ed., John VWE¢BYSK05/046161

Sons, Inc., New York, NY., 1991, chapter 5; E.

Hasl am "Protective Goups in Oganic Chem stry", J.
“H@@rox MprofebtDgi groupPchs, uskl dergim 1efees &, a Nevivatiye lof th¢, lyydroxy group

S TR ek ity SRS i
on Xﬂfeié funbi%naﬂ@&ilps on(ﬂikﬁ@irﬁfoglﬁi Bhepies rofmﬂthmcthg @roups include
car pox Is a carpno ou Stl
gt Ty b S5l NP RROLRY | R gr slptbfnet! . Tas,
TBgﬁsa @iod{i Burthee amlpleta f gfemgaoupmlalre%mw mNHFw Viresreiand R GSM.
or al

or aral kyl 35 partic
Wik PRt CRMPEUNG) PRI, 2606).08DRTEY L SoR: I New
YORCN 30021 DAELE3; E."Hriveiid XDroRE@eaSibiyfidn Wredl ' Clmisssed. G.
heérei'n refers to a derivative of the hydroxy
W MeRig. Ede ey dress Bev dietkorN br &1 /ee Chmier ﬁyﬁ\%oﬁw Greene,

‘P%E&H@q MHquemf@@‘&ﬁlb O8pntkisie”, 9kl WaRy Qb Sofd) Newesrk, NY, 1981.
nctional groups on the conpound. Exanples of such

The tateipratestpddydionE” fefess tochehydasy rREavp FHBSHath it R8e of the above
4 Xy, carbanoyl oxy, benzyl, and
hygﬁ%%?%e m%?%@ g. TBS, 5 TBDPS) groups. Further
exanpl es of these groups are found in T. W G eene and

Hgter({chhc qup gleteg)cgfé:f%gc‘th!ﬂ\/@fﬁé)u pt‘?étér@c g’a&l “:heterocyclo alone

ons
an (whkn uddy as ﬁgﬁimy cmhapbmplsx 2rog8p SlEh mh%ﬁwcy@bﬂﬁylﬁwp\/ are used

n kY
1ntﬁcg?{% rﬁbbr aen%gt% W or IQ# Orlgt%%d%c%ag&%tg%bq;ﬂ f avv)matw
(hétereank or non%rmh&mtnng@a@wthp sumbr:r@f gtams desgpntemgngally from 5 to

abg\%?]%tr\élvé::ae shvgﬁ;%gv rinlge s ar ca‘rbonhain8 ]a? ?e%St oilIQ he:[ggatgrﬁ r(1'1"ﬂrogen

ers r oxy
suBt& tdxy geh g dorvéxhiplereo @:fhetei‘tatoahoiliwlcdﬂyda ém}bn}bm@d eing hasg to 2

do%ﬁg#‘)&?dé (?;}{'I%E ’9“1‘?%8‘#) 8%9%@@ to 3 %C%ér;sloal(l:lgl (t:lfe mtrogfsn or sulfur

heﬂi’&td&ﬁketﬁaw&;ﬁldna@ ® oRdieddyeiznsa, sogpmmgrmmes llnethroais)rramay
het er ocycl oal kyl grqu are used 15 ter han eabl
opiprplly o PR qlfaépr%}}lz/ﬁ;i ?F&Ptlculﬁlf nonoarrorp?.t}cc)}@f]efocycﬁ S2t3F a2 holinyl
(nRFpheRSA! pyraiehhy], DxQERL 6xe(ahy1t eartmaycybﬁnaayl mndlaydmfmanyi 2H-
rm&hawn t he nurrber of na E ﬂ gral Xlll
pyfanyntetrahyiropyFagyl thiliany, 4 ]@etgtty I{Etrahxﬁrgf et aglln %"*HS yl, 1-

m&h@-25R B8N pﬁﬁﬁaﬁ‘l 1 ARasiberiaidl. N tBEORERIBa(KYIt drOLFEIS a heterocycle
sul fur or oxyge for exanple 1to4hteroatorrs

s BT, abevessongasl Roade A Gn AIKE oMy aspleraRs s pRdRger >
& he%?oc?clg@égﬁ%’ir@x% 5 5dM@r BeSkyQed Sod A0 'éﬁé ® thes Qﬁro@élﬂatoms

t e nitrogen or sulfur 20 heteroatons may tionall
argy ghiapelydli ip everticelaygythiage)-2-gapyl thigead-2 WN-AFids, db‘é‘ﬂamlyl in Pamc‘ﬂ‘ﬂ“r

15‘2%1%58&%9&?1”‘3# £pY 'tlﬁﬁkﬁézblys be &ld%l r %12 eeqmnﬁér 2881301, and

“Hon-ar oma et erocyc es are nDrp ol Ig%Sé
oxadiprqbyiotichey 1.3gyaxadinoliHyyland s4-exagiazoldxds Fagpicular S- membered

ru{ggl%ege%h f]i ocfo¥{a1 I?Iygl 2 tozﬁ]%trg%anzﬁqlﬁf lﬁﬂ)’ﬂ‘rﬂc]a%'ﬂyl f¥h Qpﬁﬁhdazol-Z—yl

anyl I et any
tn‘amlylahlyhi nm Bﬂehmyﬁ -yl ahﬂtn&miﬂyl hz,éttn@hOh-wl and tetrazolyl, such

asnﬁ%?eérp@i—g-g?/ ogﬁgyltllar ei,np %uesle?ds 5%11 Fred %e{%?chgésnéga berﬁoxazol -2-yl,

benzthiazol-2-yl and benzimidazol-2-yl. Particular 6- membered heterocycles contain one to

Q)

three nitrogen atoms and optionally a sulfur or oxygen atom, for example pyridyl, such as
pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl; pyrimidyl, such as pyrimid-2-yl and pyrimid-4-yl;

triazinyl, such as 1,3,4-triazin-2-yl and 1,3,5-triazin-4-yl; pyridazinyl, in particular pyridazin-
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25 group as defined above coval ently bonded to an

al kyl group as defined above. Particular 5- nenbered
whedenaoyt| es contai ning a sul fur or oxygen atPOT/EHSIN05/046161

one to three nitrogen atons are thiazolyl, in

particul ar thiazol-2-yl and thiazol-2-yl N oxide,

3.1, hina dpyaazblyly | , Thie npypidirei Nukiales add Pyddazine aliioaided aml yhe Aydlyl.
Pz Bt P T 2R 01 1 ostieR g B, are a pardeutr
gro%)p 3sdbs@Nei RE dptidnally, subdnichteld, lﬁteéeo@xla:ﬁ’ L ﬁleﬂuPtHﬁ ykamples of the 5-

a

rticular 5-nenmbered 30 ri eter ntaln g
andg6-mgmigergi} ‘t“?gc)*‘g’éﬁmétd&ﬁ%ss‘?drﬂ?f’ﬁd‘% rﬁ%fﬁrﬂ’g‘ﬁﬁ’ . DigefRfis e a5 Us.
PatblUNIR498 23y | In a ﬁaﬁiléiﬂéi"eﬁlbodu%&ﬁh s@h olgtlanaﬂy Tsﬂibsﬁtnﬂéd Betarbgycle

123-tr|azol-5- I 4-triazol -

gropps #1a geisijinted %@myd%%(yli Pﬂ(iﬂe plkere oy ‘Viogelbé’?ef‘ia@i?r gpo. carboxyl,
acyg %Qﬁ)osuf)ét'iﬁﬁéél Dy TERRE, efhnp SRS, QEMEdRmd %ﬁﬁudmo

enzoxazol - 2-yl, bénzthi azol - 2-yl and
benzi m dazol - 2- yI Particul ar 6-nmenbered heterocycles
contain one to three nitrogen atons and optionally a
sul fur or oxygen atom for exanple pyridyl, such as 35
“Hﬁynoanyl 2alyrke angb yhewl u@dyals 2 Tegiedly By Pempjer groupgich af @yppteroaralkyl

2 e | sumber o
groga Cﬁ:f a3 1P é’n,r;ofl 'ﬁ‘&?) i, orﬁgg'c J Euloglagc 41né {yst thhh g e ber of

as 1 riazin riazin-4-yl;
atop Idedgmied whereian lepsione cug @r Spyr pu/aziepberg@ ripgryontaining from one
OO /069063 PCT/ LS2005 REsul¥E, agd Y particul
to ‘%’HE BT Sel:éﬁf-e %"8’ese %‘n%PG&‘%%eé‘ a%%yﬁ%n %— oxi dés and ‘the
emPydiinehyt! at leaﬁlyc)‘ﬂerheﬁbrd%l{(yh is xpsrogem(ﬂang-yHamﬁ?ypk efaGhernjitrya piepra)-

2-
Incéﬁ'dﬁélbn %%Sﬁéqlfll(?rﬁ%rgtagy C?'gmd% i onafre‘i% aﬁg %@g{e:atgﬁ‘%’g%teroaryl rings

ardQiséd @€ iCle@gene raRd Puditdiar heeeraamlls etaccwf)orathei @itrogamdor oxygen

6- nenber e st ens di scuss
heteppatgm. [}hﬁ g‘?&{?&’“‘?fz’e? stgrrls are Ej(agl ? o%&'ﬂ (Vﬁl%g‘lﬁgé@%émted
or lhs@bsii@telly grdupd deddaad byr&mi termu‘dfete@(pﬂryl’dnthﬁdnyl furyl, imidazolyl,
py%;g;]g ;gl;;:lz%}ygﬂ hﬁ%zeo;)f K glyla g{(;?z&gﬁ/(li %Bazeo?ﬁ btﬁaldlta%lflb O)Mdgagolyl
tetCB6ID N hiriazoBEY bxatrRabIgr, SplylbdiﬂI Ibyﬂimidylﬁbkyimyl,amrﬂazmﬁyénmmyl
nitro, am ding and guani di noh tero? hi Qr%éatrazm L
oxaieylyiFasnyl Suadiagnyl, qradiaginylidy '3218%1n%‘|e PR 8%?;5 %Z o gEY
thlgﬁltaﬁﬁﬁar al KMiriaziBYI0UD, dift@ldekrmyl O afyidamliyl, bldihydmpyrlrmdyl
tricyclic aromatic ring Sc%qzltgem havi ng the n

teROP 1Y At B0 HeT BPHH P RS bRy g ol bigo-fused

deﬂ(/atlz/e{refzp eéxgﬁplfe' 9&25%5@1 NbeR £ty D MbedASthiakddylf Befizothiadiazolyl,
eteroatons sel ected f r0n1the roup ni trogen, ﬁégﬁg 14
beartkiazalyh, benzoiamdnzphyl andgngdolilcdipaspeulas yheieroawh s 441 ¥l 4

(c%ﬁ&%%%hﬁﬁ ‘3% 1-1% tﬂia&&l@gﬁn ( hgeab&yhﬁﬂ@bquetm 1,3-thiazol-2-yl
r aj Tuded in the definition are
sodinyn (3RILY dl214dhlgd1@m)§ B(Ahé‘rlée@ﬂyl 2o thisdinzelporle Ibt-igalryyl 2

m tb{qgl% 4 80815543 e o8- DENGEDG SN Bcarb Ry L4- Iﬁé{hﬁf 1,3 4-triazol-5-y1

eroaryl s i’ncorporaté a nitrogen or oOx
soli@tresattar- moxwanemétbyuw-trgmlrm Eg-oxamb2ak ,3é1x<awélaé§ Sot 2-

It t )
N
1,3 unpihdiadond Silazzs\ih)ﬁl 1,3,pthisdizodlydlhyl, Qk(natilaltlylb) -1,3,4-thiadiazol-5-yl, 2-
an!tuaq? 23: gtilgqlhéqo’l 5- 3 gé?;ﬁ) e ?zopsalzm yl —mettr I EhZ—I%t}{azol 5-yl, 1-(1-

tetrazo
(dﬁrﬁ’étl@}ﬁiﬂnﬂ@)@th}ﬂ—yl) gpmétfazazsoﬁyl pwarudyymetwy ummqu 5-y1, 1-
raziny rirdazin
ka1 ket o1 o Sbar @R abU oS, 1

(RYREDRY hoiq) PR LR ATISRY bodidr§ b41@ 2 ni0hyl- 1 HEtbiraablF3- gz i A\Bktriazol-
oxatriazinyl, dithiadiazinyl, imdazolinyl,
5ok, hy-amedpiri. iZ,ﬁTtquol -5-yl, 2-methyl-1,2,3-triazol-5-yl, 4~ méthyl-1,2,3-triazol-5-yl,
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tetrahydropyrimdyl, tetrazol o[ 1, 5-b]pyridazi nyl and
purinyl, as well as benzo-fused derivatives, for
wez@apb®ebhenzoxazol yl, benzofuryl, benzot hi azob@l/PsS2005/046161
benzot hi adi azol yl, 25 benzotriazolyl, benzoi m dazol yl
and indolyl. A particular "heteroaryl" is:
pyfid-3=yll hiN@tille, 2- ¢-nethdxy-2-(n-oxide)-pyridaz-3-yl, ~ 6-hydroxypyridaz-3-yl, 1-

mei Cy?;gygll%éydg's Lg%@[&ﬁ%ﬁ%gy%%]&o%&éyr}%ﬁﬁalz% |21_ %IS 6]tetrah%cgo—5 6-dioxo-

4- ﬁ&hﬁlras—lna%m% $1hi1 g, @ &rhhylirg4-(formylmethyl)-5,6- leXO as—trlazm 3- yl 2,5-
-met hyl -1, 2, 4- thladlazol 5-yl %(? % az 8 y

dﬂmglfqa@-pxoﬁ gydﬂo&yrqsglfgp eyl yl | 2,5-dihydro- -oxo 6 ydroxy-a trlazm 3.yl

sodinfhydlt @(fydlily&o% Jxﬁlm}oxﬁﬂﬂathyl-astrlazm 3- yl sod1um salt, 2,5-dihydro-
2- car boxy- 4- net hyl - 4-triazal - I um

5-grocbysEny- 2411&;1@(11@9{11@1@3 et ri agérdﬂgdw -5- oxo— —methoxy—|2 tmethyl-as-
trlzlzn:r)’agl?( aégldl adls. 0)90—&%463%@-?1 az Qldﬁ@dbbl-S oxo-Bfethyl-as-triazin-3-yl,

- oxadi azol -
2 le@h@rg-ﬁ@xyﬁét—mgnptﬁyliasgnmrb a]eh agErzol| yﬁ—b]pyrldazm -6-yl and 8-

"é %ﬁéﬁz{ﬁéq(y tﬁ}(}hg{}l#& 1 1A1$ aﬂ«fﬁlmv@dg'r@lﬁpbf @e&koaryl includes; 4-

I adi azol -
(cﬁbQXYHtethyll)ﬁthﬂ)yl 1 33thmquﬁr§d,d| a ﬁdpaervmethz].) -5-methyl-1,3-thiazol-2-yl

SO 1umn$ 1 1% 4|_1E %\zh)l %g}% 2% 9‘{5&13{ V& i x}'ﬁ%’bf L& E/f QMetréoyé—yl 1-methyl-1H-

tel(raibhﬂ}yhyl artl+adrethiplaghinpeth- l-b*ﬂ-)tléi uegml—55(1 yl 1- (carboxymethyl) 18-

FRAEESC TR SH3 bt ELSPRlr Spk s, b e o

te&azbnﬁiyhyl-sruétﬁyjmlionac|ad1)i)—].ﬂ1-|-tdt1etcrldz3dl -sGdiym sdlt, 35,2,3-triazol-5-yl,

1H‘ | -5-yl
1%%?%&7?&% S onliGro2Ehdhi! asyrtt’%thpr— 5! -5yl sod =is &8hhydro4--

fodmyTREMYID- 5,51d20x3 atsﬁma&i’tﬂ?o-yﬁ 3215 d1hydro -5-0x0-6-hydroxy- 2—methyl—as-tr1azm—
2-met hyl -
‘211 ns&iﬂm sql t 2. ?{55 %151}/%2 groxg 6ijﬁydrox¥_z %y’é th&aﬁgédf&s tetrazolo{1,5-

b] gdakiﬁ%Q@5/a946 Qﬁﬁund@atlfatcdo[iﬁw]p}ﬁsld@mn—d@ll Heteroaryl groups are

netho OX|q?? |da
OI@OP\%}E’rSB Wnaa&%s%‘ fo ter‘?fé‘ Fﬁﬂ pyrl d-2-yl,
1- met hyl pyrid-4-yl, 2-hydroxypyrimd-4-yl,

Iéhlégfrh%egxgg ?qtl%ll;g);lpq-l w§16c§} ﬂledou)éeos- or prevents the binding of IAP proteins to

calpa‘&e Ero@uis et Gvﬁfrl}i Qédﬁcé's &E%Hﬂé 1€ trfhWiton2of Bpsht@kbyas IIAPIp&Zem
I n- 3- 2, di hyd 0X0- 6- h droxy-astr|a2|n 3-

AQersatafrsbry dnlublgno%@m %wrpeswi which prexgiiththe bipding intgretpp of X-

Iﬁﬁﬁ\k/fth ¢aspases or the b1nd1n6g 1nteract10n of ML-IAP with SMAC.
- di hydr o- 5- oxo- 6- hydr oxy- 2- et hyl -astri azi n- 3-yl
sodlun1salt 2 5- di hydr o-

(gptgﬁggly sugéqut&f( yun?esygﬁlg%llseasﬁectlﬂédaxﬁéaﬂs B b group may be substituted
5- 0X0- 6- net hoxy- 2-net hyl -as- "triazin-3-yl,

b oike- ofi rh(yd fog. %), dxd-Jae-4 rof e snbs:gmy:pts listed for that group in which said

U%Stgru%mlt%}{a 12 tlge 288% d1?%ﬁy IIn %’??&1 ddﬁﬁénp ar?’oﬁflbnallylsubstltuted group

0XO0- as-triazin-3-y
hdseit suhsztmiem[ Id ikt pmbod;haznt AR 6ptwmalmb8uutahgrwm et Eanlsitigents.

d f
In, awgithg%, %@h@gﬁzah&p es,y s%)stitﬁ eEi E{OGSBESstuggtfeﬁéﬂtsp
(car boxynet hyl ) - 5- net hyl - 1, 3-t hi azol - 2- yI

car bo neth 5-nethyl - 1. 3-thi azo y
rgirpateoaly opin - B mcieortihf) R Y bpss> GO sas
ﬂlﬁnﬁ&%ﬁtféﬂgj a@epthble ]acfﬂeédﬁmioﬂ $ate” tréfrsapothod- syilts which retain the
(di met hyl am no) et h- 1Htetrazol - 5-yl

b@_% qﬁ?ﬁty%%sﬁw(; pyopertigs- iy %Pz %{Fe ELSW and which are’not biologically or
otiie&ﬁérulﬂ%}fgﬁé I?bﬁ'rx)ed%'fhtlﬁ&rgﬁﬁco&lcﬁo sMéh @Q‘g'kliféﬂﬁl&@d 4cid, hydrobromic
1- (net hyl sul fonic acid H tetrazol
acid, (spiferipycidunifrisrricid, aa:,rbcal}c acmlﬁcépl?oalf@md@n%he &k japdrpieanis acids
1,2,3-triazol-5-yl, 15

1,4,5, 6-tetrahydro-5, 6-di o4®-4-net hyl -as-tri azin-3-yl,
1,4,5,6-tetrahydro-4-(2-

for nylnethyl) 5, 6-di oxo-as-triazin-3-yl,

2,5 dlhydro - 0X0- 6- hydr oxy- 2-nmet hyl -as-triazin- 3-yl

I I R
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optionally substituted as described for heterocycles.

20 "Inhibitor" nmeans a conpound which reduces or
w@e@eeenos3 t he bi nding of | AP proteins to caspeSEUS2005/046161

proteins or which reduces or prevents the inhibition

of apoptosis by an I AP protein. Alternatively, _
may | behisbletted "froneasiiphatic; ocypbeliphatihi elematiev eratighatipye heterocyclic,

cargqirng ﬁl: %Sd %Lﬁ{og{cgciz{s%eg ﬁf gl;gali)\(l)'f-_ gﬁlitﬁgu% %gb@@%@gﬁg el acticb (f)ropionic
acia,@l’ﬁd'oﬁél adid, e uhis tatid laet' acidn bassic atide pyalis @cig pedicf dcald maleic

_nmeans that ~a group nay be substituted.. bhy.one,o .
acid,gmgjoner acqd, sy °‘%‘Ccﬁ°‘d4)f“‘6¥1°ta}‘ﬂ§€§ﬂi?§‘fiat°ﬁieﬁ 1 i dopAtHE e
aschib@d ac@H, QURankiB a¥] Lithrsmiiclacid WBBdid ated)tcnnamie dorl, traedediarmeid,

or different. In an enbodinent an o Hionﬁllgl . d o
emboris t foidit berylges a7ks TebassfRifentcid: | fhASYIRRe 2d P
tolEINPQEH B Aia, AMi9Bd RPdnk YheSibSt i t ut ed group has 2

substituents. “30 In another enbodi nent an optionally

substituted group has 3 substituents.
“Ph L Li¥ 1R6< atidhl Q1ceakdcfude | thesk UdBvdaotrbin agérdanic

P%ﬁ%ﬁ%ﬁ%%ﬁ%éé% Fon‘salpsf "Pharnaceat[cally accept abl e

baseg isuchagidpadivon potassiumy Efhayns aENquRE Cakelim, SMGRPEHr B 741C:

th i L@l thy eRese. apiRiRReabd &Rt dali@are the
Cq%?ﬁémgﬁgggggnghﬂﬁ§Eﬁgé%g not biolégicglﬁy or135 . o
amotohiamyi messimde sodiab] ealciior At ndignesiym geliani talaciegyed from

such. as hydrochl orh 6 @i i HECsalt@6f Fhimay! febbridary,
ph%fglla%e,ug%a}lllyrﬁc%e%%ﬁed(?rg%éfg%lg?xééqg%lésg?&%h osssp?hto‘ri gmg%?d and Y
and lnetidry kenines naibgitgad aminge indBiding naWHRIPOOGEEY GEstituted amines,

PCT/ US2005/ 046161 sel e LD i thylami
YA BT 6'ﬁ{a € “ar %x@ “.ggf%“z“r%a?‘.?%‘h%t Fsé&ghfe}%&él?%cylcl |t e
dictialdaany| | Eethglaskirey| fudproylaplives s eshanblagingani2alietlelaiminegiodiol,

.as_formc. _acj cetic .acid, DEopionkge . aci yCQloL
trigggthging u%@'ﬁlogé’gi oo, dies 4 nd{l)e’ p)r/}l %Sgls}ng’ a%lffgf,}lls’oxg'{oi zgne,
hy@@b&indlal dheliaGi etaif2] eiethyleddliathinaynl Pmebanisg | dnethylglucamine,

succinic acid, fumaric acid, . tartaric acj itri
thegbyogpine, PRARSs; P LA P%’“é‘@‘&eo #%?tgylg?Fr@&‘?‘“‘blpﬁpy%‘r%&S rgéé‘?sd‘j‘“d the
lik@ntphienkdy Sre@Gé Son-PRiR2Mics addbdropylanianidethakinihe, ethanolamine,

‘mande] i c_acj d, enboni@Pac%ggﬂfhenylacetic aci d,
trippathpmme-{ifyriGhey legwhe choliph & *¥6ni ¢ acid, p-

tol uenesul fonic acid, salicyclic acid and the |ike.
.'Pharmaceutical | y acceptahl e b e,adﬂ&ﬂion%salts% cvele

Splenvlidenaapbs hEkR eHOH JFFFTHbrgalti <Y 0 BAEEL s JERTOSE
cat3& iR ky PAIRRAIYEIbalky1! PhridBlar3NMIHY] pdupsad ﬂk}llli:ﬂfopyl (i.e. =SO»-
magnesi um iron, zinc copper, nmanganese, umnmj nu )
alleyd), t Soranekappls | MRKBYIsybony); cW&P‘fﬂ}‘lyﬂyasfgr a%"r"i‘ﬂ?eongéeé‘wg]glfonyl’
1, BT, Be gssi.um sodium cal ci um and
M%%%ﬂ%%ﬁﬁn1salts. s%ﬁ?% %grived from pharmaceutically
accept abl e organi c nontoxic bases includes salts of
Tl%mh%g y‘andsieaﬁg) DAL vatestidedre bl L@aYheti BRSns thdiREMbbdAIS S the
am nes 1 ncluding naturally occurring substituted
ineamiiess nayl Sxisty ol pue anneistugnel baitsi andj wivaiexioFangdior example a
resin uch as i Sopr m i hvikam ar Ivate fi
coRERp AR PP B s R o PR At or solvate form
orelshang bamixvees &-tdb et mypteaai orcelvh@riodns.

The present invention provides novel compounds having the general formula I:
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tri met ham ne, dicycl ohexyl am ne, |ysine, arginine,

hi sti di ne, caffeine, procaine, hydrabam ne, choline,
whewaieme3 et hyl enedi am ne, gl ucosam ne, PCT/US2005/046161

met hyl gl ucami ne,  theobrom ne, purines, piperizine,

pi peri di ne, N-ethyl piperidine, polyamne resins and

the 20 like. Particularly orgg c,hon-toxi c bases are

i sopr opyl am ne, ﬂ\gthy%an1ﬁe §Tﬁ nokani ne,

trimet ham ne, dicyelo I ] '

caf f ei ne. "Sulfoqﬁl meafls all- SO2

al kyl, carbocycl e, heterotycie,

het er ocycl oal kyl . Parti cul ar sul Qgroups are

al kyl sul fonyl (i.e. -502- 25 al ky for exanple

nmet hyl sul fonyl; arylsulfonyt, for exanple

phenyl sul f onyl ; aralkylsulfonyl for exanp
whineinZy Qs .aqlﬂémﬁ R1, RndRsphw R eRs Bnendsy g a%\@FdC%':&fi\?a‘F@s

thereof' as used herein neans that conpounds of the

inventions may exist in one or a mxture of salts and
Rirgoh vinit &5-emlrg . ardroatic digrgslde ancoggragipg do dahedgrogtipgns N, O or S

VenLl t RéAdht dn Wt Blore R
g U e o TSN fiioty G WDn AR o s Blre %
(foo muhsmuaoxsaatta dng sgbumttem) @ndrene Phawysr Rs Eat sybstj@hensqh a ting
oyvi des novel conpounds having the general fornmula I:

““%@ 2006/ 069063 PCT/ US2005/ 046161 R1L R4 X1 R2 ~ Y R

S RANNNR6L 4 Rs R3 X2 A Qwherein A, Q X1, X2,

R7gi’asegflli’x wgairf?gg 1%,? Ll‘rridgperﬂldéntly R}ﬁang g}#ﬁ%&d aﬁ‘l o halogen nitro,
calbiyBl @666, guhidias, paiyB tai daﬂ)odycteoa hethotysteonr Uo‘f‘sSWtNrelng;; O-, -

S whi i tl t i |
S-S e Ot DNt B SRREE(EP. 250: Ry PR OSEE! Yor,-
0@91&(&% -4 LNR- g(NHﬁNRﬁ, LNRQC@‘H{)bW(@I-OFr)Or afdC@Ne and Vios alkyl, a
or substitytions at.a rin oge
coRRIeRtch ERERS  S Etsin e o) oy S gyl i
opﬁ&{aﬁ?%p%cechwhtﬁgen -SNiYOP, S(OQQFI’@@%)‘J -C(@R] m(@aNRs- 'NRS'C(O)' -

d 'k b Y
uani |ngsp§’_ B_C(?))%%rg_q &nglgs) 0%@%15_ %(6)'6-Y%: -0-

C(Uﬁ[ggld an aﬁ{yp) cablidByole m’x\Rﬁet%@cie, is- oc{iﬂanaMR&ubstﬁ&ﬂRB wWB@hydroxyl,
°NR8-, - NR8- C( NH) - NRS-

alkogy.QFy Toen BTSRRI O SERN apk lo- S@S%%@Mc?“@m cyano.

nifo, NEEARS CQ(lﬁllu@mo %H%p%}%ﬁg'sﬁbsﬁﬁl@édodarﬂﬁaﬁﬁi &th 6[5t106h‘]ly Substltuted
groups of an al is 1

optionally replace H
hete®cycle.S( @bstlu@p@) of thep cp;ggl})nally @(t@ltuted an optlonally
submgﬁedqe@rocycfe are as defined herein. In a particular embod1ment such carbocycle

R group wherein Ris
™ bocycl oal kyl or

and heterocycle groups are substituted with hydroxyl, alkyl, alkoxy, acyl, halogen, mercapto,
oxo, carboxyl, acyl, halo-substituted alkyl, amino, cyano, nitro, amidino and guanidino. In an

embodiment R, is H, halogen, cyano, alkyl, hydroxyalkyl or alkoxyalkyl.

Ry is H, alkyl, a carbocycle or a heterocycle wherein one or more CH, or CH groups of said
alkyl is optionally replaced with -O-, -S-, -S(O)-, S(O), -N(Rg), or -C(0O)-; and said alkyl,
carbocycle and heterocycle is optionally substituted with hydroxyl, alkoxy, acyl, halogen,
mercapto, oxo (=0), carboxyl, acyl, halo-substituted alkyl, amino, cyano nitro, amidino,
guanidino an optionally substituted carbocycle or an optionally substituted heterocycle.
Substituents of the “optionally substituted carbocycle” and “optionally substituted

heterocycle” are as defined herein. In a particular embodiment such carbocycle and
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S02- NR8-, -NR8-S02-, -NR8-C(O)-NR8-, -NR8-C(NH)-NRS-,
-NR8-C(NH)-, -C(O-0O or -0- C(O-; and an al kyl,
W@ 2006069963 e and heterocycle is optionally subseCT/US®AS/046161
wi th hydroxyl, al koxy, acyl, hal ogen, nercapto, oxo,
car boxyl, acyl, hal o-substituted al kyl, am no, cyano,
hetaﬂotyom graups diersobstiguerhich Indreal, oy alkedit ey Dlegdn: MErEapLo, 0X0,

car %)iy ragéé/!y 59?18 su@dglstﬁdp gﬂ%arlnlng (%’%ﬁcgtl{ltg(g:aﬁgdl&? lar)x/d guanidino. In a
paibilad dribéti@enC R bokyalky orangl. “lopthi eombadliment Radssndthylt lachnother

het erocycl e as defi ne her e| a
emBadIeft e it a@Uih ﬁt%\P%‘B‘ﬁrle oM Icse:r}gcji;n cFegraéooCdﬁL%E RpsH
hal%};@i’ls Brhithtl@drdN!yI Balby)@d[ QXyl, , haﬁ%llkyll or agdlkyd X ¥n a pati¢ular embod1ment
| ogen, 0X0, carbo

Ry hsal}a@ggqj 5grt elxga@g]g&l SF ‘R"ylp a pamcp]]ar %lgpél%en}/ H{ i II-{J It grﬁngerﬁtood that

sulAAR ORI @r R, BndR; as@ENOL diediher Rdridbe dloupidk@gedre subject to
cyano, al kyl, hydroxyal kyl or al koxyal kyl. 25 R8 is H,
Pemﬂw}hlevaé?néhr bocycl e or a heterocycle wherein one or
nmore CH2 or CH groups of said alkyl is optionally
replaced with -0-, -S-, -S(0O)- SSO 2, -N(R8), or
Ina@@r@}ularealbddlglamdﬂﬁl&%ﬂhe8@&‘?{%}6@% ‘and heterocycle is
optionally substituted with hydroxyl, alkoxy, acyl,
hal ogen, nercapto, oxo (=0, carboxyl, acyl,
hal o- substituted al kyl, am no, cyano nitro, am dino,
30 guanidino an o tlonally substityted carbocycle or

an opti onal ly s yt ed heter og B Zo Substituents
of t he optionak bstituted c cIe and
“optionally substz ed heter ocyc yge+Nare as defined
herein. In a parti ‘cul ax enbodi ment such™car bocycl e and
14 WD 2006/ 069063 RET/ US2005/ 046161 hefrer ocycl e
groups are substituted with hydroxyl, alkyl, alk

wlzeam Zi h@{l{;g@mr Smd;%zpznand(&;@re eaglapqﬁl@ggyﬁenﬂ&&q)r CR;. C¥roup Qis
attggﬂgg to ﬁ{%@é bof $hi glaﬁ il A Hﬁ’g mENBR Betwdbd 7,Qnd ZH B dNrticular

particular enbodiment R8 is H,
erwomynent Zris Soh a phicelry carfodiaiontlie s B 1 EngHATRgicuIRRembodiment

| wherein R,
2 g el g peghe Rl BREiteult BB ZE3 R, wherin R
is Ihhllmgmnher aammdar dmbdmmyﬂ Z: ie NRp whgrein Ryliklyle, Ihzqioghsr gyjpodiment
ar .ar rii
RSl 2 MG SO, SRR B 1 g9 7
Nkhd 175 1s|(327umhepsa$ﬂmmdmi embmhmers dbsstS whiteiZamsN dut Y ns§@H-or R7
and R8 as well as all other variable groups herein are
subject to permssible valency. 10 In a particular
Inem’rp@ldihmanémbddﬁgerm has At beageneraib Hewrovyleaselerted fronp thezgroup
Z\o~ZZz.ZBZBN Il IF wherein ZI is NR8, 0 or
COSSIStH‘ﬁd’ Ya-Tep3 and z4 are each |ndependently N or CR7.
Goup Qisy \

R, ) ~
~
~ \ Q
Q K,

Tla Ib Tc

———
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15 attached to ring A of formula Il and Il' at the

ring menber between Z2 and Z3. In a particular
wepdemesent Z, is S. In a particul ar enbodi meneCRUS1085/046161

O In another particular enbodinent Zl is NR8 wherein

R8 is as defined herein. In a particular enbodi nent Z,

is NR8 wherein R8 is H I\n anot her partlcul ar

enbodi ment Z, \is NR8 wher R8 is Me her
enbodi e TG 0 ORy |§e Z2 iRy Z3 is N or
CR7. In apanNicyl ar enmbodirent ZI is Ne Z2 is
20 Nand Z3 i ¥ CRy, In a parti®ular e inht Z, is S
while Z2 is and Z3 is In a particdal ar

enbodi nent, ring Ais an aromatic heter cyl e sel ected
fromthe giup consistilfy of I11a - *"p',,R7 P R7

PR7 OSR$-N ,,Q,QtNQ R7 R7 R7 25IIaIIbIIC
15 V\D 2006/ 069063 PCT/ US2005/ 046161 OR/ S Rl R7 -Q

SQ 'QR7 7 R7 Ilcilid lie R7 7 \S
"Q N SQ F;J\R 5||f/1§ HhII| R8 k7
R77NN>/l %jllj \k R7 NRS N/N
N~ R : a
Q
R7 7
5 IIf Tig IIh Thi

‘ /s g
o A ‘(\ . \(\
R7‘{\ ! N¢l\ ’ N¢L‘

| \ \
Q Q
N""™q
I Ik il
\\\ R7 \\ R7 ‘\ N Re—N N
@/ N . R\ >¢l
N—N \ N.. N, Q
Q Q Q Rz
10 Rg R7
IIm IIn Ilo Ip
/=N =N ~ 7 /N
Ny R—\ N Ny
>\/N\ N/Ns\ \\N/N\ \\N/N\
\Q Q ~ “Q
Ry
Iq IIr s It
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71 N N NQQR7 "QR7 10Rg IImlinillolip 11
111 R7 NI R7Z NN'( NON -N, N-N, NNNNON QQ'QQ
WORZ006epob3 r Its H 15 N NHS R7 R7 -<f O-, ~Q BT/(B20R¥046161
R7 fluliv Ilx fly 16 WD 2006/ 069063

PCT/ US2005/ 046161 R7 R7 R7 R7-,e/l) R7 | R7_~ R7
RN,00 OSORs R81llz Ilaa Ilbb Ilcc 5 wherein R7
and R8 are as defined herein. Qis pot part of-rlng A
and is shomn or p05|t| nalphpurpos S. Rk a par I CURAr

enbodi e r oupg, | z
wher ei n and ydroxypr yl.
I n anot her t| cal ar eﬁoodicrrent rPfng @ is any onéQ
of the group@slla- 1z wherein R7 and R8 are th H

I n anot her emhpdi nment, ?fpgAlsth(ﬁbbllg In @@@ther
enbodinent, ring Ais Ilg and R7 is H 10 Qis H,
al kyl, a carbocycle a heterocycle; wherein one or

wherelqeR an eﬁg—' c%ﬁr?eldrfl%reﬂlf (%EE 1?3'1 ﬁﬁlt of 1111% &Qﬁd @@ﬁ&vbﬁ’ for positional
pufp@(e@) 11;1 apﬁ@@)larNR&o;hmeNR@ng:@@) any one gf)gle mgps a “ﬁqgwg@n Rg is
H gﬁ%dgic%bffﬁydmxalp{;\)ﬁ n&( Nlﬁ') I’tlclhlB? ?rﬁgdﬁhl}xent rlng(ﬁgs a%i one

in any the toregoi ng al
of ﬂ&rgimlpyﬂlae Tlnchehet By aclyRY ae bethdpt Inoamgthpyenit®diment, nng A is the

bsti.t ut W th on hydr oxyl | k l
th %ﬂ%‘ﬁf nggwglngg‘%%hgca‘{rgbxad a%:/yl arroxy, acy

Q is H, alkyl, a carbocycle, a heterocycle; wherein one or more CH, or CH groups of an alkyl
is optionally replaced with -O-, -S-, -S(O)-, S(O), -N(Rg)-, -C(0)-, -C(0)-NRg-, -NRg-C(O)-,
-SO,-NRg-, -NRg-SO,-, -NRg-C(0)-NRg-, -NRg-C(NH)-NRg-, -NRg-C(NH)-, -C(0)-O- or -O-
C(0)~; and wherein any of the foregoing alkyl, carbocycle and heterocycle is optionally
substituted with one or more hydroxyl, alkoxy, acyl, halogen, mercapto, oxo, carboxyl, acyl,
halo-substituted alkyl, amino, cyano nitro, amidino, guanidino an optionally substituted
carbocycle or an optionally substituted heterocycle. Substituents of the “optionally
substituted carbocycle” and “optionally substituted heterocycle” are as defined herein. In a
particular embodiment such carbocycle and heterocycle groups are substituted with hydroxyl,
alkyl, alkoxy, acyl, halogen, mercapto, oxo, carboxyl, acyl, halo-substituted alkyl, amino,
cyano, nitro, amidino and guanidino. In a particular embodiment Q is a carbocycle or
heterocycle optionally substituted with halogen, amino, oxo, alkyl, a carbocycle or a
heterocycle; wherein one or more CH, or CH groups of an alkyl is optionally replaced with -
0-, -S-, -S(0)-, S(0)s, -N(Rg)-, -C(O)-, -C(0)-NRg-, -NRg-C(0)-, -SO2-NRg-, -NRs-5O2-, -
NR;-C(0)-NRg-, -NRg-C(NH)-NRg-, -NRg-C(NH)-, -C(0)-O- or -O-C(O)-; and wherein said
alkyl, carbocycle or heterocycle is optionally substituted with halogen, amino, hydroxyl,
mercapto, carboxyl, alkoxy, alkoxyalkoxy, hydroxyalkoxy, alkylthio, acyloxy,
acyloxyalkoxy, alkylsulfonyl, alkylsulfonylalkyl, alkylsulfinyl, and alkylsulfinylalkyl.

In a particular embodiment, Q is a carbocycle or heterocycle selected from the group

consisting of Ma - IIIs:
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15

hal o- substituted al kyl, am no, cyano nitro, am dino,
guani dino an optionally substituted carbocycle or an

W pikoembd y substituted heterocycle. SubstituePtBUS§005/046161

the "optionally substituted carbocycle” and

"optionally substituted heterocycle" are as defined
herein. In a particul ag enbodi ment such carbocycfe J
and heterocycle groups e substj\tutec{F{wnthh‘ydro>yl,—l—(R7)n
20 akkyT al koxy, aec hal ogen, pto, ox0;

carboyyl ,—a@y), hal o-{subStituted alkyy, anino,

nitro, di no and Ndi no. In a“particul ar
enbodiment Qis a Barbocycle or heterocycle
optionally substituted with hal ogen, am no, oxo,

al kyl , agarbocycle gf, a heterocygie; wherein omg or
nmore CH2 or CH groups of an alkyl is optionally
replaced with - 0-, -S-, -S(O-, S(O2, -NR8)-,
-C(O-, -C(O-NR8-, -NR8-C(O) -, ~-S02-NR8-, - NRRIR-,
25 NR8-C(O) - - NR8- C( NH) - 8-1_-I\5R8-C(NH)-,,\
(0 -0 or B7hn and_ whe ei nis&l  al kyl,

car bocycls. erocycl e g  opyional |y subgy
wi t h hal ogey, mer capt o, cal boxy
al koxy, al koxyal koxy, hydr oxyaIVY<oxy, al kylb o7
acyl oxy, acyl oxyal koxy, al kyl sul fonyl,

al kyl sul f onyiml kyl , al kyl sul f iyl , and Mg

al kyl sul finylalkyl. 30 In a particul ar enbodi nent, Q
is a carbocycle or heterocycle selected fromthe group
[11s: WO 2006/ 069063

7 | 7 ;
X Rz N T (Ron
N ™
| N\f l o
N
N
W) b(m voe
N 7in Rg
HIn o p
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10_(R7_)n (R))n (R7)n N I ~1 NNR8 O Ink Il
I1im J.(R7)n I (R7)n LNLO CNJ/ /N~ (R7)n N R8 15

WO kdon/0édosd Hi p 18 WO 2006/ 069063 PCT/ US2005/ OBGL/632005/046161
(R7)Nn NNN (R7)n (R7)n 1llq lur IRS wherein nis
14 for exanple 1-3, for exanple 1-2, for exanple 1,
Tis 0, S, NR8 or CR7R7; 5 WIS 0, NR& or CR7R7; and

R7 and R8 are~as. defined her In a p: ul ar
enbodi ment IS —e(Hy)none of HE wher®inw R8 is H
and R7 i 5, d fromfth H consi of H, F,
a, M, t hoxy, hydroxyefhoxy, metho XY,

acet oxyeth Nnet hyl sul fo net hyl su t hyl,

pﬂgné! and nmorpholin-4-yl. In Hwther parti "ar

enbodi nent Q j MI. In a particular enb 'rrent IS
I11d which ishghbstituted a?ﬁ‘the 4-posit?[gsln vvithQR7.
In 10 another particular enmbodinment Qis M which is

substituted at the 5- 05|t 0 ith R7 d
WheE e 8 AR §-301 FRAgPIY 2 dopSPl, Fa e DS SRpR
w ?§|O gﬂil@ oxgltR xfeaﬂ?iq%hm@Rs alels QTR BErepalli b pattiatlar embodiment Q is
nmen

e Tl wharem s K1 g R ek eom I ExpigeBpone 1L L
ar r I 1

Meg bgﬂﬁfgﬂhﬁ @H‘P@Qbﬂ@%ﬁ . %ht-hb’%ﬁg’fgh ﬁce}%&yitﬁ%@ ﬁe;g(ylslﬂfonyl

metkylsﬂfoﬂyﬁp@l@lérphewl qu moaylyimA—g} al Ipa)ﬂnot era]?ﬁrtllﬁljl ar emgo ment Q is

da: M‘ll %far @Ilngcyduﬂgﬂt tPis B %i@}rf 2 Rute@ bKBX X(npoﬁﬁ(yd WXY R,

In a particular enbodi nent,
ancétﬁéﬂliﬁr)tlcular e(mbgdm@nt Quirdlild jwhich 15 sybstitggpd 3t t%Fn%P‘R’POP §V1t|h| Ry.
hal ogen, al kyl, aryl, aralkyl, am no, arylam no,
al kyl am no, ar aI kyl am no, al koxy, | oxy or
Xlandilesyﬂe@xo}L indepersle®ly @ar Bi bud perticuins e@%%mnt X1 gngd Xgpge both O.

In anothaer Barl{lgullacr%lrn%odlglgﬁ%l ABR i bbh SLin ddder Paidulf BhBdiment, X,

is S while X, is O. In another particular embodiment, X; is O while X, is S.

Y is a bond, (CR;R;),, O or S; whereinnis 1 or 2 and R;is H, halogen, alkyl, aryl, aralkyl,
amino, arylamino, alkylamino, aralkylamino, alkoxy, aryloxy or aralkyloxy. - In a particular
embodiment, Y is (CHR;),, O or S; wherein n is 1 or 2 and Ry is H, halogen, alkyl, aryl,
aralkyl, amino, arylamino, alkylamino, aralkylamino, alkoxy, aryloxy or aralkyloxy. In a
particular embodiment, Y is CH,. In a particular embodiment n is 1. In a particular
embodiment Y is a bond. In a particular embodiment n is 1 and Y is CHR; wherein Ry is
aralkyloxy, for example benzyloxy. In a particular embodiment n is 1 and Y is CHR,
wherein R is F. In a particular embodiment nis 1 and Y is CHR; wherein Ry is aralkylamino,
for example benzylamino. In another particular embodiment Y is O. In another particular

embodiment Y is S.

R, is H or R; and R, together form a 5-8 member ring. In a particular embodiment, R; is H.
In a particular embodiment, R; and R, together form a 6-member ring. In a particular
embodiment, R, and R, together form a 7-member ring. In another particular embodiment, Ry
and R, together form an 8-member ring. In another particular embodiment, R; and R,

together form a 7-member ring while Y is S. In another particular embodiment, R; is H,
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35

enbodinent Y is a bond. In a particular enbodi nent n
is 1land Y is CHR7 wherein R7 is aral kyl oxy, for
wez@apb®edhenzyl oxy. In a particul ar enbodi nent PEI/US2005/046161

and Y is CHR7 wherein R7 is F. In a particular
enmbodinment nis 1 and Y is CHR7 wherein R7 is
whilé & ¥yCHyT e, another pagicalip lembbdimeytl Brrisnid. white nistherln another
artic odi O In another particul ar
Pa‘?@“@rﬂ%&&‘fﬁ?ﬁgﬁ‘{‘s @E‘He% as Hor R and R2 together
forn1a 5 8 menber ring. In a particular enbodi nent, H
part

| dj R, d t
b ST e A R PO i
su@ﬁﬂteaz)\llthgﬂggﬁ 'hycﬁr@)f}m (ﬁ(o7thfl$ﬁ8,bﬁé’rcdptonga1bdmy1 arkgt helpalkyl, alkoxy,

particul ar enbodi nrent, R 30 a gzg ]%?lr ap. cle,
almhm@n&yéfpnsfh #gino pRd it R A DERICE a{:fiff‘ il = e
ceu@ t h %gtﬁ&l&%?clé & H&e@oc?cl@'ﬁf@ﬁéacﬁ bﬁt@nﬂﬂv éuBStYuﬂedS with hdlégen,
er articu

ar enbodi nent WO
hy @00, GEODESPTT lwszwwxmhelmlhalw éﬂkvxy g?‘ll@ii&w jujfonyl, amino
?lﬂﬂltohefn ﬁa&{lﬁo@liﬁlﬁ[ RE Ebﬁgﬁlr@@&rboc%cl& é‘arﬂdcyd'l&lhl'k?l 1 hle@rosycle or

anot her particular enmbodi nent, R while Y
he@ocRlealgy]aMey |opt1@[1aﬂja Isﬁ@@gaquewu]@ aplgg;@y Byci;p)éﬂl,kwrca;éo carboxyl

y [ OGYC Rt RP\BAlalY1, Jcloalkyl,
alk%’ ub%{; Q‘S’uf“ Lengn Ltg) oggnA %h@'c!rﬁg}x;ﬁﬁ&%;o ﬁ 3 kx, Feloalky
cyﬂmlk,)&qdkyd, argh mbthy h hetarlok)yclle orﬁﬁre@@bf@ylplkylm In @Wrtlcular embodiment

%&lt hl c%all?_g\;g oL 29 Hé(«ll,r&c g;@glc[lll'alt {rﬁ’oodlrﬁlen@RQ?sr dele6idd Bbm the

ocyc
gr@@r beayistiyg al dfyl t-bugyLh empwylm ecyoohenih ertoEghoiypupRgyl  N-
ti.onal.l bst i
mwzsmfﬁﬁp@mnx oF AT 4 LRI o i
thé@b K@Dﬁ)bmﬂield)fbﬁnhS@ or SOf Qm;dhqzxaam-qm 4- bydgoxypyql@lexaqq, 4rpydroxy-

4—@% a%ewngi &ﬂethyuéﬁ%l%ydraoggygl qyg Ihfcgoxyprop -2-yl, but-2-yl, phenyl

anbet-ﬁydzﬁcyah ylyal km aﬁadtﬁbodm’ienomﬁlthy 1wb8¢n tRat wdt-bwtylh isopropyl,

hal ogen, carb X R
S R e B e i i B s
phﬁh}t{yn acyzlﬁhéiﬂérk?]’rhbodmﬁb)dfﬂ mﬁ«y&@dﬂew hr ththarcahbo;ﬂmemaRz is

eterocyclie_or nererocy art
teghyigpyranrt-yL R aP%t}“‘&P&SPF‘%"Iy ‘39@% 5%?%# »i57soRrtngl &f ot@e igo amino
ackdsid® dhadnd.| E@n@tﬁeﬁfiﬁﬁﬁlﬁf@iﬂod%ﬂ R, $sﬁ|-ltﬁit}11 eth £ psa'mnnutdn embodiment
group consisting of t-butyl,. |sog By ﬁ¥ﬁ1? 3 5 "
Rilépﬂgﬁ%?l]ﬁb%ﬂle ,_&rtmwo acigd, irsammo acid analogué, which it comprisés is in the

L%{f&ﬁ}aﬁgﬂf onyl pi peridin-4-yl,
t et rahydr ot hi opyran-4-yl, tetrahydrothiopyran-4-yl (in
which the Sis in oxidized form SO or S2),
cycl ohexan- 4- one, 4- hydroxycyclohexane 4- hydroxy-

4- et hyl cycl ohexane, 1-net h){l -tetrahydr opfér an- 3/
Rais iyt rasyy pptippaldy- sybstltngﬂtmgllg,q ogep H@WFOXY QHR3 andR4t gether form a

3% h@%égcbcﬁ%!lgt i 2aYdmbolithe AR E Eﬁbﬁdérr%ali &R AR RDv@BhbORMRA 3-6

i sopr opy cycl ohex cycl opentyl ,
hqnehecryyle oﬁn taetq'rlah@mentp% an T oy | met y|1~, ghxjalpfqp@h pérlsopropyl In a

a tet'b@ficular embodiment R
paéﬁ;glga& fcmaﬁ?[ ]?O?H%%%F%ﬁ ﬁmétp%l anot her lénﬁ%u Tnent R
isimethytl . axkqﬂchr (pﬁxymlﬂatr-emby)ﬁunehh Ramsodzth'bér Irpap@ntlglglmaepmbodlment R; is

enbodi 0 val
ﬂléquxae b}t}'{e Zln éll"PélFtﬁ)ﬂ%r ¢ d§ s h %fox%ﬁllll%g 1?1 I rmnglmf:nt R; is
ofichtdd-auk Yat tHerhrrﬁncpaﬂ‘Jid, o€ Hinﬁfo aahbmliogmtwhwﬁm C(ﬂﬂp}‘l’Sﬂ%}ﬂtlIedle L-

such that _the am_no acid, 0 daa e .
coFigRIatieon- E’bﬁ.ﬁﬁritlglg%r qr@oplﬁn@fnﬂé anrg E4 toge er wit l ga%'on’ls from which
they depend form a 3-6 heterocycle. In a particular embodiment Rs and Ry together form an

azetidine ring. In a particular embodiment R; and Ry together form a pyrrolidine.
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L-configuration. 25 R3 is H or alkyl optionally
substituted with hal ogen or hydroxyl; or R3 and R4

wo ogebms3 forma 3-6 heterocycle. In an enbodPeEI$20R3046161
is Hor alkyl; or R3 and R4 together forma 3-6
heterocycle. In an enbodinment R3 is H or nethyl,
ethyl, propyl or isopropyl. In a 30 particularly

ticylar. enbodi ne ; )
L
anoB@f Erhﬁdﬂlrﬂént &Hblﬂﬂi Regra:ngetheRBorisa %fbﬁtbocycie forppanmple @l caglopropyl

enbodi nment uor particul ar
rings P 3 ARFHEHE eﬁ?ofﬂ’éne \}%’ 3@?5{,1‘?“1’ fnethﬁfrj:ot her embodi nent
R3 is oriented such that the am no acid, or amno
aci d anal ogue, which it conprises is in the L-
configuration. In a particular enbodi nent R3 and R4
Ry aﬂ&l %h fe WhdePeddBflyaHO Wedbk@Maiditiof AIKIE dakteyyde pemisbefcbraliy],
6 heterocycle. In a particular enmbodi nment

carbdpy@lg@]gtlh@.; f oeafﬁoayﬁ:loag\yglxy@m%ylr i nghetelr(ﬁzygle,p ar thlet,‘emc%‘c?oalkyl

t%%p}ggJ g&g)% 3 1R lgrﬂﬁt & bon pr\meibupyidh(lillk}d,l Mboc?d]balkyl
867 089063 PCT US20057 046161 R3' i s H or R3 and
carRB'yclodigdohier fmrbppreplceﬂedqu&:l e. hqt%“é(ﬁ eenbd‘&teﬁ’é?‘ﬂloa y
het]@rocyﬁ]llo%llglogif &H) @lroa ﬁgg%bl%ﬁ‘}l 1SE§)t1@ﬁHily83fastﬁlﬁ@EMﬂﬁlfalogen

car ocy r’ exanpl e a cycl opropy
hydrbxyg méroapeo, paubpxxl;mllet aélwbbohmmtlmﬂs agh itz or Ef @%%t fpgether

forgtnz? Hé‘terog{scll(eRﬁnaart]nder@%dm%F? R4 I’hgi@ md!sﬁéniﬂmtlp)fﬂ i dddkyl, amino,

ocyc car ocyc oal
all@ﬁ Wwﬂkﬂabﬂdaﬁwy Cy@mﬂb«b@y}dt lradrpagylo Rlyhfé‘?f%ﬁl? Jkyl wherein each

! a
alkp{gtag Oa&%lg}llo lé)(cko Xy A0l lgf?zlllf l\ﬁla‘%er%%lﬁing g%fétd%ﬂjlzm(}h QX ¥ptidhally
sulﬁ‘sﬁﬁltvd(wl&i l&&igéy,l hyd1])£)_yl,aaﬂfrbf£p©ty chnbatyk;alh@kylkoxy, armno and nitro; or Ry
an &g{t gtgc cl x for I(i}al k b(%erxcyﬁ b](:)n %%a‘m I?l?atr l%&l%?cﬁﬁ’llarﬁ R4 émd R, together form a

eter
he{éﬁic?l@ ) GyCexambleydn axytidar biap ydr a Is_/ntopthn@ nag Iy a pemtiselar erbediment

Rk dbey e S, 9 NS Hte i oo £ R K e g, 1o

paftREIE SnbiiBs® OHE bR, ahd Ra’nls @yivoxl] r(@HD wRAe an@tlmis Hr & another
|ndependentl H, nydrox

errg)pglmqu, oneC | 1s b 813?@ &g{z,kl\lﬁlkflk he%l N OarWITﬂe the other is
uhet §rp(ﬂ|§fkcﬂiaa|el%bclhh\ﬁfﬁk R}‘ niseacﬁdl% & [dylalkyhrzyjfl aaadlall kcyflsloalkyl
cycl oa , cycl oa a et er oar
cxmioRlrigaty bt ieg pobS RO -y I 6 BORH L eRR e Re is @ sroup
seﬁ@tje@ﬂgﬁ’thé%gﬁ%hstmgef capto, carboxyl, alkyl, alkoxy,
amno and nitro; and R4’ together fornta
het erocycle. In a partlcular enbodi rent R4 and R4’
together fornta‘\heterocycle for exanple an azetidine

G rifig. In a parti y
ar e bothH I n anpt h 7 H

part Nt enbodimer(t R4 i s and A | h%
20 p§ ular e ent one Qf nd R4' is hydr xy/
OH) whiTe the oth€f is H | n afother enbodi nent, ©One
of R4 and R4'" is am no, such as NH2, NHMe and NHE;

while the other is H 1In a particular enbodi nent, R4

is H and R4 is H al kyl, aryl, aral kyl, cycl oal kyl,

HiN
N
&(CHM &(CHQZ (>
Yy

(CH2)2
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W@ R@EP6WENSi St i ng of :

Rs, and R’ are each independently H, alkyl, aryl or aralkyl.
is alkyl, for example methyl .

cycl oal kyl al kyl , heteroaryl or heteroarylalkyl. In a
particul ar enbodinment R4 is a group selected fromthe

H\\ (CH2)2 Z::\-(CHO2 30 21 WO 2006/ 069063
PCT/ US2005/ 046161 02N N COH (Me)2 OH H2N PhO I NC2

CIS\EtO\ HO ~ H-IO~IBr\§I\HOHN NO2 HO NO2
IGablpargjcul ar diment, R5 is

thyI 0artICU|J bodi R5 is H In
Q@g enbodi meet >dp | thyl. 15 R6,

and R6' ézeach |ndependently H, al é%’ aryl or

aral kyl. I'n a particul ar enbodi nent, is alkyl, for

exanpl e methyl . In another particular enbodi nent R6

is aryl, for exanple phenyl. In another particulab /'

enbodlnent R6 is aralkyl for eXaane benzyl In a Qj’

5 I 4nd R6, are both 20 H.
2006/ 869063 PCTPUszoosl 046161

| i EtO : O/ O
HO HO '
| Br ;;

N¢
NO, HO NO, // i

Rs is H or alkyl. In a particular embodiment, Rs is H or methyl. In a particular embodiment,

Rsis H. In another particular embodiment, Rs is methyl.

phenyl. In another particular embodiment R is aralkyl, for example benzyl. In a particular
embodiment Rg and Ry’ are the same, for example both alkyl, e.g. both methyl. In another

particular embodiment Rg is methyl and R¢ is H. In another embodiment R¢ and Re: are both

22

25 HN N NN H HN N ( CH2per/siias/@ss161

In a particular embodiment, R

In another particular embodiment Rg is aryl, for example
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Compounds of the invention contain one or nore
asymmetric carbon atoms. Accordingly, the conpounds
wWoreon6osd063 as di ast ereoners, enantioners or n RECUUEN05/046161
t hereof. The syntheses of the conmpounds may enpl oy
racemates, diastereoners or enantioners as starting
Corfipdugdd dlife inoentias combieronedi moesisyDietst errbenaipng Accordingly,
the EPPRRRT R bR TRCBIE™ SRE PR g MoaabrRabd, Bhe sitheses

of tHe XIno@fis FRY eRBlo§ epamake dlaktSﬂeﬁnger‘s heersatiner s hnrthgé@at@ﬂals
others known in the art

h of
B e R L R ey
crydtBSRiof ARfhb&UT St 141 eﬁzﬁﬁoM&ﬁd‘thi’XﬂirM&C@pepandted lIIB@g the same
Invention. In a particular

techiah PRASHES G190 ER b FSh PO A PR e AR oy 8 in the
R of %rgoh%ﬁlfa@i()h 9 Bdth Epg%él c%nﬂlgklr:ﬂons 24 \Wwiltdh ¥ scBge of th&vertion.

In manlo@ar embomentmommsndsm themveﬁg%mﬁa%@egﬂ@o‘ﬁ%g Stsﬁeé%hsg“"al

Con%%l%[l{)lpgqo £ n. In an enbodi nent, conpounds of the
I'mventl on have the general fo&rrula IVRL R\ R3 QX1
R2 ~-YR6 RG1 NNN4RELRAX2N S_Q 15 R7 IV
wherein Q X1, RQ\,RX‘, , , 4RR4' R5, R6, R6
and R7 are as desmi\b h i pN 3 .partlcul ar
enbodi ment Qi sga cag bocycl el or het er ocycl e
optional ly substitutd with ®ne mor e hydr oxyl,
alkyl, al koxy, acyl, hal ogen, ne Q@ oxo0, carboxyl,
am no, cyano, nitro, 20 am dino, “g&dni dino an
optional Iy substituted carQocycle or an optionall y
substituted heterocycle wherein one o

whgregumpeg A1Q. Xai %b- X RyKoi R BpRi ofaRs ?/“dr%ﬁpﬁrﬁ@%éxesﬁﬁaﬁ hereﬁl
-S-, -S(O-, S(O2, -N(R8)-, -C(O-, -C(O-NR8-,
- NRB- O - . S02- NRS- , - NR8- S2-,

In an embodiment, compounds of the invention have the general formula IV

Ry
R X R Y,
4_ Ry 1 2 7/ Re
S N N N Re'
R4‘ é R5
R3 2 N
S
o
Q
Rz
v

wherein Q, X;, Xa, Y, Ry, Ry, R3, Ry, R, Rs, Rg, Rg and R, are as described herein. In a
particular embodiment Q is a carbocycle or a heterocycle optionally substituted with one or
more hydroxyl, alkyl, alkoxy, acyl, halogen, mercapto, 0xo, carboxyl, amino, cyano, nitro,
amidino, guanidino an optionally substituted carbocycle or an optionally substituted
heterocycle wherein one or more CH, or CH groups of said alkyl is optionally replaced with -
0-, -S-, -S(0)-, S(0)2, -N(Rg)-, -C(0)-, -C(0)-NRg-, -NRg-C(0)-, -SO,-NRg-, -NRg-SO2-, -
NRg-C(O)-NRg-, -NRg-C(NH)-NRg-, -NRg-C(NH)-, -C(O)-O- or -0-C(0)-. In a particular
embodiment, Q is aryl or heteroaryl optionally substituted with one or more hydroxyl, alkyl,
alkoxy, acyl, halogen, mercapto, oxo, carboxyl, amino, cyano, nitro, amidino, guanidino an
optionally substituted carbocycle or an optionally substituted heterocycle wherein one or

more CH, or CH groups of said alkyl is optionally replaced with -O-, -S-, -S(0)-, S(O),, -

23
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NRS- C(O) - NR8-, -NR8-C(NH)-NR8-, -NR8-C(NH)-, -C(O-O

or -0-C(O-. In a particular enbodinent, Qis aryl or
wedoene®msy| optionally substituted with one orPeDUS2005/046161

hydroxyl, al kyl, 25 al koxy, acyl, hal ogen, nercapto,

oxo, carboxyl, am no, cyano, nitro, am dino, guanidino
N(RJ)-, -0@)i, 00ed)-NRs I BNR|-C(@)e dSOaNBec yNReSQx, A¥RssHO)-Oal. I-HRs-

substi tuted n.one_aqr . nore .. r.
el O SOB ar e S S Ghart Bl RS Qgs & or
heterds (1@3}11 StDitdted- wAB WRHh2006/ &6 XHMB3 hydroxyl, alkyl, alkoxy,

PCT. US 005 46161 N( R8) O 0O - NR8-
alkoniogy; @y, haleggp. msapto CNh%"Ygdﬁg'l ha‘m%’ %‘5665‘ 2fljpgh amino, cyano,
n1t1oN|§§udug Iélﬁgmchﬁg In a%%&rc%}\%ﬁmbodlm&(t@ 1 hrylobr he(&rﬁ‘z(r@) eptionally

I'h a particular enbodinment Qis aryl ar heé %i( M ¢
subspituied rveith hplogem eikvt. akedy-wikeryaltiox Céf?ﬂé) Jra 4;1‘9 i
I]Isalvﬁ%l:m lﬁal ﬁoﬂ'n ar@lag QR KOXM: TRGWhstichia! QERAimdIE QG MR, In a

Xy

car acy , hal o-substituted al kyl, am no, cyan
paficulat enthodiawentQrie Idyua i dpavécular pmiodiaient Q ¢y b, 10, fife. e, 1,

or heteroaryl optionally
Sgﬁgﬁkgﬁ?%gﬂﬁpﬁh?ﬂg[ogen, al kyl , al koxy, al koxyal koxy,
cyano. In an enbodinent Qis Illato I1lls wherein R7,

def. s
In g%rg%f%%en?w%n ¢o pﬁaﬁdrs] %gthg ﬁ[vgljltﬂ)'n hlrl{;]a the Ee%@tral fopth@h IV,R;isH. In

ticul ar “enbodi nent Q S
an Mhbodlmela vhan bompduads errlwdvmm ha@eitle gengri, foymulgIV. g is alkyl, a

I LLIn , q
calibﬁqgh; q{%%caflﬁfghvl lg:ner% e of h%;!;JoLfclyl ﬂé)h :zlﬁci}ne tti?gﬁi\j/ssg\t;getgute
witth@aiggne madirok gy n‘hﬂraapto\/ caprxyls al-H.yl | slkoxan ammgodichwifro. In an
errfbsﬁn S e?r}ucr:]q_ié%)oggdst kgl}? rllr\llvgrrl]tgl EB/e Qhe ﬁéner%l goqﬂlﬁfaafV R; is H or
méthy1 b&ﬂ@y GroplyBbdsydprop3l. Nate embydiment m’nelh etngpowsls ©F theahveytion have

each o tlonaII sub t|t ed t en
oS SRS, O A O AR N ity o
infAtdPhAeRIRdidNeAL foMitia TVORPEUNdS aﬁ)fembbt&mtrm wéih icompdvaeof the
the general fornula |V,
m]iﬂ“@ﬁ%/ havgrthe ggji5Fad 59‘1‘““151 g ﬁ aé‘ﬁ'ﬂ{?'d f[’e %{h)el[lﬁ 2 emméﬂln at, when
coﬁfpoﬁrﬁl@ of [h\éqménﬁéh HMQhe géii@ragﬂjﬁlﬂﬁla|IVfR),r1M| Iﬂ, Ha‘lbgeiﬁéhymm, alkyl,
thyl and R4 H I n an enbodi nent ?:] % zmve the
hyéfoxvﬂléyl of ﬁ“ﬁ@?ﬂall%h In 8 mperimeninwhen comgp RmVEEIOP

geE'eraf Rufifla §0P &I ABNE, 6 8Hh MU @fnb@tﬂlmtﬁhQ whémhv@niduads of the
ave the general formula 1V, R6 and R6, are both H In

inggmtiembrye heeggreral fpaplly . é{dﬁﬁgands of the invention have
the general formula IV R7 is is H, hal ogen, cyano,

al kyl, hydroxyal kyl or al koxyal kyl. In an enbodi nent,
mhen conpounds of the invention have the genera

Tl\lla1 mr;'/]é'ntl%n a\lé’o %ﬂcoﬁpgsﬁzpr@ﬁrﬁ PGt the QondpBurAl d8fEhBEH ABYE. Suitable

i nvention have the general
prbdmuga,lwmre \a{pplirﬁalpls iHRle kpewiT hminorpretaeting g, cargoxy-protecting groups

4s3€ e
B R R B R bl B Hologi
ccnditions: pAqiaﬁtchlan glagsnaf pradrugsxaye peropazinds ingvhahou pErogethptem in an

arg{gs,ez}&ﬂel g%rs?gag%ﬂﬁlhcy[?ﬁexa ifino ﬁ;ﬁéﬂeX&ﬁg or &L&nﬁﬁin%l ﬁo&phl@ substituted

YSI O
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(0)-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. In a particular embodiment, the nitrogen atom is one of the

nitrogen atoms of the amidino group of the compounds of the invention. These prodrug
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conditions. A particular class of prodrugs are

conpounds in which a nitrogen atomin an 30 am no,
wa@pdodiosros3 am noal kyl eneam no, i m noal kyl eneamn POTI/082005/046161

guani dino group is substituted wth a hydroxy (OH)

group, an al kyl carbonyl (-CO-R) group, an
codpduasytaptepmpl r¢ac@iy m):ompcalnds of the invention described above with an

oG é%i gé()g;%lf’@;%u“ﬁﬁﬂ g)\?éf rog%/n atém N It}éen‘(%m Pugfmu% @{H% ERHRion to the

car@6lyl bedle @&C’M&d&byl&:o@p@mﬂ Isaiabigadiikaed mrlmnb/hcompounds contain a

0O - O CP1P2- hal oal ky ere P1 re the s
gogst leqtinerespuprRondisLfo éheeca’ihonxl 8%‘@?“ RN ‘f““g 6’0@ :V:l eyl
yﬁ&iﬁiﬂﬁi’saﬁalaé’yl|aﬂ&6ﬁfde§|ukﬂrt1@ﬂara&yﬂ phelll(ﬁudas p.&htals q’.)uhmphenoxy acyl,
enbodi nent,” the nitrogen _at om S one

[
dinirephenosy acHe TaRTORNGHE Y PBlpansk ‘lﬂﬂgroﬁliﬁ?ff@u ﬁcd’ oﬂ'et ffé ions are
geﬁ%ﬁ%&btﬁ&mér RebSe PLAM Y in 2 \WElveo &/ (BERQEBmperatures such as —
US2005/ 046161 conpounds are prepared reacti n .the .
78ctgpzmuﬂa% Bhe remetiang grerisyadly alresariep OBt 18 AR RICIREOLA norganic
ba?ecgu 1\’%& ?s%f{{l SBOREH B s ddink BRerbBn Y, Lok QE &RgAkORAsE Rudth& an
e invention to the carbonyl of the
anam mvlatilegi ppiddie, @mﬂp«b@mﬁ etsy Ong Blagnes of ropriag PrOdrugs iylescribed
1nci.% § 368 'ie%l 59%‘# é&ﬁf&( cﬁglng rt@f"@l‘ lﬁgﬂ%ﬂoﬂ degﬁ6576)
car ony car i hcl'ude ac acyl am nes,
thaaytents opwhichli a1r¢| mnmmwdshereaclw re@lrmmnd@sr enilf?%art i cul ar
acyl phenoxi des such as p-nitrophenoxy acyl,
di ni trophenoxy acyl, fluorophenoxy acyl, and
Pagtichlati@ngphedsex yoraelalLinclide thedalédwingis are general |y
exotherm c and are carried out in inert solvents at
reduced tenperatures such as - 78 to about 50C. The
reacti ons a sually also carried out i
of an inorg [

ani nan.i pkl pyr i dine, triethyl afl 1
manner of .. r| ny prodrugs is descri béd H n &JSS
08/ 843, 369 fi I@d A 1 1997 (corresponding t

B5 7
i ncorporated herein b erence in their entirety.
Particul ar conmpounds @ rmula | include the N/w
followng: 15 O HNNHNWOMeéE 1 NH2 HO N O SAN N~ K/
Ove 00 25 WO 2006/ 069063 PCT/ US2005/ 046161 S02Me N
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HOO ONNN HN,,,NN144 = HO~N 143 =HON SF
OH H O- -NHW N H146 N 145 ONHO-~N NF O
woRoobloedddy H O N S N SYNTHESI S 5 Conpounds oPCT/Ei82005/046161
i nvention are prepared using standard organic

synthetic techniques from comercially available
starting ials and reagents. It wll b

appr eci at at synthetic procedures enplloye in t he

prepar atdg o ounds of the inventiom w
on hﬁe nts pre \f)h\a co poynd
and nd deprotegti teps\._

C synthesi s ﬂay be Oequi
but may hot be il s

schemes. In a particul ar~géneFal synthetic schene
conpounds of the invention nay be prepared using
typi cal peptide chem stry techni ques by coupling am no N—N
44 WO 2006/ 069063 PCT/ US2005/ 046161 aci d residue

anal ogues e ing typical am de coupling p
In schenme 1  ne- protected amno acid res ,
anal ogues. a ou d and deprotected}fequmnt|=lly

: 0
ive ghe jfinhl c unds.
IVeR iy AN
N N E H
127 : H 128 2 O  Nn
£ O S =N S\/K%
/ A
: !
Br A
O
H Q H
_ vU\N N /N\:/“\
H H o) 130 H
\N =
129 S
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O
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HN |
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i HN
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5 Schemre 1 R R rY1 R6 R RYHENRG +OH Boc-N
Boc-N R AQNR6 R6 X2 R X2 AQ RLRL R2)Y R6
wWOR®E/0696R2 Y R6 6 ~rN H N R6' R4 X1 R4 NR RGPCTMUS005/646161

X2 \NR3R35X2 AQR OH4 Q RI10 It will be
appreci ated that the am no acid anal ogs nmay be coupl ed

in any ord d may be prepared using s9l
support whi s routine in the art. For

Schene2 gl an al ternative 4 : esiygue
anal dgue route. 15 Schene 2 R4ZR3'H 1 R4/ RN ‘
1 R NRXO Pr R35 X2 4RR5 ‘ N

13 20 RRIMPR OR3 1

l~~--Y R NN2 OH ’
+ NR6 NNR6 R4 R3 R3 5 X2 F
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A QA Q 45 W 2006/ 069063 PCT/ US2005/ 046161 The

intermedi ate incorporating ring Ais prepared from
weomeewsanl | y avail abl e reagents enpl oyi ng stRCES05/046161

organi ¢ chem stry techni ques. For exanple, when ring A

is thiazole, the internediate nay be prepared

accordi ng HQ gchene 3. 5 Schene 3 R R1L O R6
Lamesson s Y&R6 Br~ YR6 Pr--NR r eagent R6 Q
"N R61 O SN I NQ vvhereinQHYORI, R6, a
R6' are as def Yned herein and Pr is an_anine N
protqcti grjoup.[ A\proline analogu/ :eremn the
al phani Y oge i 4 ot ected (Pr)ig4for exanple th R
1 Cbz.Y 10Mand Jani dhted is converted to the S

reagent according
Wllians et al ( J. d.
thiam de is then cycl

to give the desired t
Q for exanple using the progedures described in
Cufolini et al, (J. Og. Chem 1997, 62: 3804).
Al ternati vel the brom de in the present scﬁ-”“
15 incorporate functional group which may b€
coupl e a de up Qto the thiazole f
the cpcl igati pn sfep For conpounds of th 2
i i ' oxazol e, the intler d|a e
schene 4. 26 Stheg :
N R6_xNY R6 N Y 6

Nch

prepared acﬂord ng t\o

i R RrY R6 @ ~
ORG6 1Py R6
Q Y, RL, R6, and
an am ne protecting gro p. starting proline
anal ogue is reacted w thyaa appropriate am ne usi ng
standard anide formng procedures. The resulting F
am de is cyclized, for exanple using Burgess Reagent
according t

0]
'

SYNTHESIS

Compounds of the invention are prepared using standard organic synthetic techniques from
commercially available starting materials and reagents. It will be appreciated that synthetic
procedures employed in the preparation of compounds of the invention will depend on the
particular substituents present in a compound 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 general synthetic scheme compounds of the

invention may be prepared using typical peptide chemistry techniques by coupling amino
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46 WO 2006/ 069063 PCT/ US2005/ 046161 the procedures

described in Pihko et al (J. Og. Chem, 1999,
W®20060@)063 t 0 gi ve the di hydro- oxazole. The  PCT/US2005/046161

di hydr o- oxazol e is then reduced to give the desired

oxazol e substituted with group Q Alternatively, the
acid mesitme @halogves Einploying typisal amitih eoypling precedyeee di s¢hgpe 1, amine-

i ncarporate, a..functional. gr ' ' :
PO ks BrPE Ty el e SR b B AT R s e
findl @MPoMd) to the thiazole formed fromthe cyclization

step. Conpounds of the invention in which R4 or R4’

are other than H may be prepared according to

standard organi c cheni st syheénechni ques, for exanple by

reductive amnation in which a starting am no acid

residue analog e.g. NH2-CH(R3)-C(O-OH is reacted with

R suitable 10 al dehyde or ketone to gi veF;he desired

nd R4’ substitugnts. See schene 5. R;I'héTLQSUHi ng

Re,substitut ed afing acid internedi atq\lca Bhen be
udjéi"ted+to Bhe-NTE ' aci dBod-nt’e Nat eRdr t he—
™der of the denppund using st an(ﬂ’ardé(g)ep ide
@ procedures. Schenme 5 15 0 R3' X1 H3 R3
H20 R RH+ HZNOR Re--- NOR R-~N 1%
AcOHH R3' THF, H2 HR3'" R3 DMF X1 X1 In a particular
enbodi nent, alanine is reacted with
1- met Ryl i ndol e- 2- car boxal dehyde and 20 reduced wi t iy
soffe umycyanabor ohydri de di ssol ved in 1%\%@4\0 OVt 0 7/Y

i Ne ubsti t uted—atantne>T esi due Ru
HiSedi n Rrepdri ng conpQu sxof the invaption. See ®
sCheie 6, Scheme 6 O ONHPH| N+ H2N O NaBNBHZ® ORC

OR 1% SN 25 Aérnati vel y, the reductive Q
arni nation procedure té ig.roduce R4/ R4' substituents

is the final step in the preparation of the conpound.

It will be appreciated that the amino acid analogs may be coupled in any order and may be
prepared using solid phase support which is routine in the art. For example, Scheme?2

illustrates an alternative amino acid residue analogue coupling route.

Scheme 2
R
R v Xq 2 R ' R
4\ R3 O-Pr 4\ Rs 1 2
N + _— N O-Pr —
R OH H-g R N
4
R3 5 X2 4 RS R5 X2
Ry
R v Xy Re Ry
4\NR3 o ™ _n Ry Ry K1 e X Re
4 N + ~N € /N N N Re'
Ry Rs H Re Ry R
Re 2 Rs ° X
Q
Q
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47 WO 2006/ 069063 PCT/ US2005/ 046161 Wen conpounds of
the invention incorporate R4 or R4'" substituents other
W b@n/06%063 hey nay al so be prepared by substi tRPCT/U8200$/046161
a suitable acid internmedi ate which incorporates a
l eaving group with a desired am ne. For exanple
TheBrmefalﬂem¢ -iffoRorDg irmgshibis tpretpateé dfram commercialy rigailakle. Rpgents

emé)&ylﬂg %ﬂl 6rﬁ?icl:ccc rdl {%gtec%&(? qlalzﬁp,s%%g%g /AN?%m%le, the
intdriedRBe By b&depafbiFaccdriZioy RALhdRde 323 R3R3 10
Alternatively, the substitution reaction introducing
R4 or RA' substituents may be performed as a final
step in the preparation séheinb8 conpound as illustrated
in schene 8. Schenre 8 15 RIL Rl YRY RARI1IRRs
DVF R4 R31 R6 NH+ Br NNRs RA NNR5 NRs R4R3R5
%(2 R3 X2 AQAQ In agparticular enbodpment,

! om)proptonl c acid i acted wit e foll ow n Y
a‘ﬁ R0 diSsal ved |n ;ﬁMI\/F bubeEgﬁJjbo unti | N Re

Prsu i Balt i mqé_cgnpl o f5rm N- substituted P~ Re’
al ghi ne residues: NH2 N NH2 \ |
al 2e. L le-lz | N W I W B N
Q

wherein Q, Y, Ry, R, and R¢’ are as defined herein and Pr is an amine protecting group. A
proline analogue wherein the alpha nitrogen is protected (P1), for example with Boc or Cbz,
and amidated is converted to the corresponding thioamide, for example using Lawesson’s
reagent according to the procedures described in Williams et al ( J. Org. Chem, 2001,
66:8463). The thiamide is then cyclized with an appropriate bromide to give the desired
thiazole substituted with group Q, for example using the procedures described in Ciufolini et
al, (J. Org. Chem. 1997, 62: 3804). Alternatively, the bromide in the present scheme may
incorporate a functional group which may be used to couple a desired group Q to the thiazole

formed from the cyclization step.

For compounds of the invention in which ring A is an oxazole, the intermediate may be

prepared according to scheme 4.

Scheme 4
R
OH 1 Y R
Ry /[ T \_R Uy Ry
Y 6 Y
I \_Re Pr-NN R NP ™ \_Re
N H.N"Q N : N
Pr~ Rg' o — Pr Re Pr- Rs'
o “OH g g N g SN
Q Q Q

wherein Q, Y, R, Rs, and Rg’ are as defined herein and Pr is an amine protecting group. The
starting proline analogue is reacted with an appropriate amine using standard amide forming

procedures. The resulting amide is cyclized, for example using Burgess Reagent according to
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48 WO 2006/ 069063 PCT/ US2005/ 046161 NH2 |: N >-~~

H2NH2 NH2 F F NH2 NH2 | \ NH2 NH 2 HO H3CO 5 OCH3
wW@HB/0&063 [ : : >- NH2 HO- NH2 10 Conpounds of the PCWEs10080M6161

in which either X, or X2 is sulfur, i.e. the conpound

I ncorporates a thioam de, may be prepared according to
theggd@Btires hesdrilmd g Ribso ehelnil s@rgy Chemac H90qedk852) Hergive the dihydro-

ex e, ..C ounds. i u - :
o B BTG o Befithae ghB Bl AR Rustcd with
grdap @). e eilechadvdly) cheamiink oferbé Gse stepanl thgpriskdt CHERS InaCOCkpUBte 2

ol o S SEPERE PSR FSRGRY o thbll e
ordup @Puatiyd Bfakale afneded® theAftleatidsepi nut es, the di ami ne,
4-ni trobenzene-1,2- diamne, is added and the reaction
m xture is continuously stirred at -25C for 2 hours,
CdahBhd@of tHe QB INR SMadhUR Lor R B4r8 o@bit thanl Hmdybe\taepatsdectording
off and the m xture js then subﬁcged to.flash . . hich
to SYRdsiich PEEGRIA SHEMISEY FGhHEs EIORAIIR ah LT Bgatopdn which a
stamrfgdéiﬁho azﬁereglm?:carﬁlq%né@.eNﬁ%Cﬁ@QD—@@)L@H3 is RBREANWItHIS suitable
pentasul fide and sodium carbonate are mjxed in th'g and .
aldshyderos detors torgiedhn desirefbRa@d R BRstiteentso mied StERE ad Lantpsuiing
Rﬂ%r ?lﬁ)tstitﬁ{%ﬁ %@%@Wmﬂ@ih@ Gaf @ bac%ﬁéa{f&?(@_ntﬂe Ylb)@!aﬂﬁno acid
the activated thioal anine. The activated. thioal ani ne
intammbdistectir tim ricpinder of the eempdyad usipawEmdpe PaRlteiCEURIRE Brogssyres-
diluted with H2O. The resulting precipitant is
filtered and dried to yield the product. The
t hi oal anine is coupl ed tcSchemed ring substitued proline
am no 25 acid residue anal og by dissolving both in
DMF. The thi oam de product may then be deprotected
R the RMBAAN  C( ) - COOH tiveby—bhe o~
ring substRd uted proline am no acid Xesi due anal og
foll omed by Fnoc depr BMction and subsequent coupling
to the RA/R4' -R4/R4A' -N-C(R3) (R3" ) - COOH am no aci d
resi due anal og. 49 WO 2006/ 069063 PCT/ US2005/ 046161
Schene 9

In a particular embodiment, alanine is reacted with 1-methylindole-2-carboxaldehyde and
reduced with sodium cyanoborohydride dissolved in 1% HOAC/DMF to give the N-
substituted alanine residue which may be used in preparing compounds of the invention. See

scheme 6.

Scheme 6
) o
o)
H H |
o NaCNBH; OR
AN HoN . >
* OR 1% AcOH N\
N\ DMF N\

Alternatively, the reductive amination procedure to introduce RyRy’ substituents is the final

step in the preparation of the compound.

47
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Fndt- pr ot ecf ed Qi oawiLeu s ffr stﬁ | ed tTHR, He A H Ry
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R2 NH2 C OHHZN ~ ~ R2 NH2 N FnocHN p - 0 O FnocHN

NO2 NO2 5 R2 NH2 H H NNi NON P4S10, NaHCO3 FrocHN N
WON208/069860H FnrocHN' S THE S H2O 0 NO2 02N RIPERUR065/046161

RlL FrocHN N R6' Y R6 S AQ HEN R61 A Q 10 UTILITY

The conpounds of the invention inhibit the binding of
WheABfafcahéy ¢fshet iovantiop aseppraierRs of B paibstiteantsanthexthpmfl, they may

bj nding jnteracti on _wi th cas . y .
s T A O S b e T B iy AP Bgrigs g eavine
grofp QhtRiaMesifACOIE TRk ¥xanifke BcCHEOMIA)-OH it hbstitnod with gp amine

are useful for jnducin poptosis in cells or
R.-NEn et Ri-DHriy %Cé?rfiglgtt%s‘%ﬁfgﬁ?'oti c signals, in particular

cancer cells. Conpounds of the invention are useful

for inducing apoptosis in cells that overexpress |AP

proteins. Alternatively, conpounds of the invention

are useful for 20 induci Bghegegpt 0sis in cells in which

the mitochondrial apoptotic pathway is disrupted such

that rel ease of Smac from M.-1 AP proteins is

i nhi bited, fog, exanple by up rrgul atixagn of . -2 O
Radown regyl i1n of BaRMBak. I\/brg\rtpr ly, I_]:E]&_C_Fﬁ_ﬁi ﬁ4\ R3'X1

' OR' N
C))Nbourlds n used for the R?}& THF, 0 7
Ry Rs Rs R4 Rs

Alternatively, the substitution reaction introducing R4 or R, substituents may be performed

as a final step in the preparation of the compound as illustrated in scheme 8.

Scheme 8
Ry Ry
Y
R Ry M Bo 7”"Y DMF Ry Ry 1M Ro 7"" R
A | Re — N N g
1 4 R

e Rs 5 X Rs |5 X

Q Q

In a particular embodiment, 2-bromopropionic acid is reacted with the following amines
dissolved in DMF and bubbled for until substitution is complete to form N-substituted

alanine residues:

NH,
H F
Cl
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WD 2006/ 069063 PCT/ US2005/ 046161 treatnment of al

cancer types which fail to undergo apoptosis. Exanples
w@boosetexancer types include neurobl astona, PCIL/ES1005@6161

carci noma such as rectum carci noma, colon carcinonma

fam|liary adenomat ous pol yposi s carci nona and

heredi tary non-pol yposi s rectal cancer,

esophageal carcinoma, |albial carcinom, |arynx

[ci noma, hypopharynx cagginoma, teng SNtarcino NH,
n, gpstric ‘carcinoma,
) hyr oi dea carci nom,

sativaky gl carci no
—&denocarcinoma, nedul | &
papi |l ary thyroi dea garciiomafF renal carci noma, Kkidney
parenchym carci noma, ovarian carci nomg, cervix
carci noma, uterine corpus carcinoma, endonetrium
carci noma, chorion carcinom, pancreatic carcinona,
prostate carcinonma, testis carcinoma, breast

car ci nong, Hﬂlnary car ci pQma, mnel anong,_brajin tunors

such a t ast offa, YO0 askilocyt oy | ngiNGiza, NH,
oblastona anidl i pheral neur der mal tunp

Hodgki n | ynphoma, nee@Hodgki n |ydq e Burkitt

| ynphoma, acute |ynphatic | eukemia (ALL), chronic
| ynphati ¢ | eukemia (€€Hy, acute nyel oi?%Heukeni a C
(AML), chronic nyeloid | eukema (CWM), adult T-cel
| eukem a | ynphoma, hepatocel |l ul ar carci noma, gal
bl adder carci noma, bronchial carcinoma, small cel
ng carcinoma, non-small cell lung 15 carci noma
HH nyeoh@—bédzal | ona, teratomm, retinoblastong,
oroi dea nel anonma, sem nonm, rhabdomyo sarcong,
cr ani opharyngeoma, osteosarcoma, chondrosarcona
nmyosar coma, |iposarcoma, fibrosarcoma, Ew ng sarconma
and pl asnocytona. Conpounds of the invention are
Cou elfln% cf>fo {he 1%?%&1&1 %h an&?' litﬁertfz JpoRt A 'sn?lfu?' poadhs .- corr%@und
AREEIGi 1 frpounds e admi nistered prior
1n®mormne cﬂimztnadt I lynawbbhprepﬁredf @dcbldwgn@ establiphefl srgamiq ghpmistry

radiation fhera t nt |
tecgwg\;ﬁgt h["aolr gﬁamples [r%éllln% § i )6&{1102 t}@ 1IE gulC ble g)?eggleé‘s&do?dmg to
scl%ﬁﬁ‘p)aktﬂldiﬁg Ifrbml a.mdﬁnod)putoteaIBé amgto d,cld‘ﬂeslé@b @@IO(gINHz—CH(Rz) -COOH

whgcrllltr l[Sn%lFS(g ?(.!1 :[Z-Q:y cf %Pleads toCHSa(E a? t%%ddltllnﬁ ngﬁgﬁ& Gollowed by

genti ydroxyurea or
addiBbM QF risobatyithlofdfogmalNA- Aftagitentriung, dgediesines dalfrobsnzene-1,2-

bl | K
dla&lﬁ{?f‘g Fsaar%h%nﬁ the({%aé‘:ﬁp%{r}u{ﬁgrg ivé?tbdﬁﬁgs%ﬁlrreg %g t2§°rC fg% Hou?ss then at
rod¥h fdnipefhiurd d)\)é}mgﬂt Nnreraalbatimg dfeditise sixaie asheadubjamcbuo ilash

(doxor ubi ci n) n1tox trone; ei.n_synt hesi s
ChioRHaBTPB SiTbu i nbi A aprapagh ek, ey effiasc b g Salanine
deRVHHREY St oBpheFfus PeRAbiBdd and Sodiufi cdrdbnhte dropaikaOMETAB@nd stirred

poi sons, such as canptothe0|n 0 opo can

oveEbl s orfREasdUIan b §Q§ﬁ§mrate§u reéft 6%?350@(3%’{#’) Y8 80%

Et@Ac&-ﬁQé&%&:‘lﬂ Qhe ic\ﬁ'vétéa thifafehiib UipRY ﬁ:’ﬂdzﬁtécﬁ@ﬁcﬁﬁmﬂ@ gl Sdium n1tr1te
such as colcemd, 30 col chicine, paclita

axs i haseiimecst scil ned fbepdaith Bk The Taing e Gitered and
dr%@ %bg%@ thd Iﬂ'g gr Tﬁ@ﬂhloalaﬁﬁlé W&ﬁﬁ@& {ohn Shhg Zlﬂest{t%rohne amino

( 7-hydrox taurosporlggg
acidi esidhé an%QgJQy dilswlemgl Topdht i gént thiog Pé%duct may then be

t hi o I at ) r hor N-
ST LA O By L g
C(R@)I(B(p)TIGOOHS Aitlﬂﬁiatlwﬂy qlﬂdﬂnme{prqtnctede]gvzgméd; rscﬂrst coupled to the A ring

s}tlglf;g RfPHD ne aB‘be C@;gcﬂ Cea :tm% ogltf{llﬁw%? Iby a}gIS% deg)l;'cg&fnhx?ﬂdnsﬁbsequent
coupling to the R4/R4 -RJ/R4’-N- C(R3)(R3 )-COOH amino acid residue analog.
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35 derivatives thereof; (xi) hornones such as

gl ucocorticoids or fenretinide; (xii) hornone 51 WO
wWQo@6/0H80D63 PCT/ US2005/ 046161 ant agoni sts, sSPCTUSH05/046161
tanmoxi fen, finasteride or LHRH antagonists. In a
particul ar enbodi ment, conpounds of the present
invention are coadm nistered with a cytostatic
compound sel ect ed fron1§qgnﬁ5oup consi sting of
ci splatin, doxorubicin, taxol, taxotere and m tonycin
C. In a particular enbodinment, the cytostatic
conpound is doxorub”ﬁ%n. 5 Anot her class of active

usedﬂ*g%ﬂhe present invention NH
2

=able to densitize for or iﬁejuce}i
@. deat hg eceptors~(" deatﬂ\rﬂ{N
guch agoni sgs of dedlockHECTeptor s
i ncl ude death receptr |igands such as tunor necrypsis
factor a (TNF-a), tuywy necrosis factor B (TNF- B,

| ynphot oxin-a) , LT-B 10 (Iynphotoxin-B), TRAIL NO
(Apo2L, DR4 ligand), CD95 (Fas, APO- 1) |igand, TRAMP 2
(DR3, Apo-3) ligand, DR6 ligand as well as fragnents

and derivatives of any of said ligands. In an

enbodi ment, the Rleath red¥btor ligand is TNF-a.| In
: ! ‘ N

particul ar enbodinenn, tbg death receptor |j 'S~N N
P, A\ 82O RAFthocHNIT t ot tleat vakeL epdlr s agoni st
-conprtse agonisticS ant di es—to—death receptors suc
asTant i - CD95 anti body, anti- TRAI F2R1 (DR4) anti body,
15 anti-TRAIL-R2 (DR5) a (%body, anti - TRAI L- R3
anti body, anti-TRAIL-R4 anti body, anti- DR6 antibogyy
anti-TNF-R anti body and anti-TRAMP (DR3) anti body as
wel|l as fragnents and derivatives of any of said

anti bodi es. For thefﬂurpose of sensitizing cells for

apoptosis, the conﬁgu of the present invention can
be al so,used in conbi gat ewl th radi ation therapy.
Y

Hie phrase Frhachidt | eragy" refers to 20 the use
of%fbpctronagnetic iculate radiation in the
treat hems of neopl asi a. t@tion therapy is based on
ose radiation delivered to a
targ area wll result in the death of reproducing
Mot h tunor and normal tissues. The radiation
dosage” reginen is generally defined in terns of
radi ati on absorbed dose (rad), tinme and fractionation,
and nust be carefully defined by the oncol ogist. The
anount of radiation a patient receives 25 wll depend
on various consideration but the two nost inportant
consjderations are the |location of the tunor in

ULBfLYi on to other critical structures or organs of the
body, and the extent to which the tunor has spread.

Exanpl es of radj ot her apeut i nt s provi ded | .
Th ComRAINGS i H5gIVERIoR JRE B PRy an dr e S e
pdiQu AR IAPHBAd iR erRAibM %ith tAFased 3 RAKH. altieedbmpdtinds alpyinhibit the

Cancer, in Principles | and Practice of C?cog Y. fon are
bipdigg f MielAR tp Smagprotein preegdinglypihe FmpOuniyg ?‘% R
us%ﬁj\f qailcigcﬁlcin ab@ﬁbéﬂ {noRnt Besepntizind16d1d A8 apoptotic signals, in particular

t hree-di nensi onal confornmal external eam radi atiio

. n
cannereqshi. t Gompriutla pb theriaxnter U7 evi fop jndusinaepoptosis in cells that
o‘§etr§e’p?e?s¥ 2L 'p(fotgiﬂg.' oﬁHérQﬁvaly,aggmpounds of the invention are useful for

inducing apoptosis in cells in which the mitochondrial apoptotic pathway is disrupted such

that release of Smac from ML-IAP proteins is inhibited, for example by up regulation of
Bcl-2 or down regulation of Bax/Bak. More broadly, the compounds can be used for the
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brachytherapy (interstitial radiation therapy), the

|atter placing the source of radiation directly into
w0 b@oterees as i npl anted "seeds". These newer tPERUABNG/046161

nodal ities deliver 52 WO 2006/ 069063

PCT/ US2005/ 046161 greater doses of radiation to the
tredtthditlof alWHnCdY tHEe:s Mhrdl§8.1f torunddngd apoptesis-dkgmples of such cancer types

ffectiveness ared

incJudg ngyrpR)ASt YT ré‘%@tme cgrm pma Sucr:l%a : g%cﬁfgrﬂ @d'vrmgnﬁﬁé oAl caRRm
farli@ih "a&ﬁlibﬁlhﬂoﬁlgpdlﬁdjsﬁ Rarcinbde 8nd Iereiiayindepagpdasiseotpoestal cancer,

useful for L ot her apeut i J|cat|on
esRREESHAET 0. [VHLAPERE g YET SHSPEre L ER Y Eagfogh, wne
calc@Bmé | NGipakt %mﬁcﬁ chreinemb,r gm)ncaﬁﬁcmbma | siemgcaetioatae medullary

range (typically several mII|rreter§ in ti Sl)le Ganma,
thyreigen Gedinapess PaRIUAY IYPIdpe, GRIFINPEY JPL 6%‘?‘0%’8&‘ GPeter ¥
caldirS@NGASan ﬂr@ﬁ&nap aktvixCtRSnorhs RELiHe rdbrpﬁ&h&rﬁﬁ(hﬁa‘ endometnum

extrene, they deliver very high LET dosage, but
Ca@mO@ﬁtqheﬂ@ GATCINGITY. (PRRFIIAHE GRCIAPTRR TS L, Feé“S é“?%“a
br algtI Ia(ﬁnag Olmrﬁ&[ MctnBmb N ehefeBbhS Bhint Renotd Sisohead (ghblﬁastoma

feated. T'n addition, al pha emtters are ge

n
asmawylanemirgwmm. whdulioblayams 178d paariheple ni‘ﬁomﬁ%ﬁffg r§prmers:
d%gm %rnﬁﬁl?&g Sno?‘l rﬁ’(ﬂi%klﬁ Whg&af]ﬁlﬁﬁ‘ttl 1pakReR, Rt lymphatlc leukemla

romthe area to be "treated. Depend
(ALt ¢heoruiipmpltatc Penkemia @l alacutki Mol flewitmia éﬁ%ﬂa\f éhfomc
vabl 1@hpioRe, RpeB&Mul oma, gall
m¥eﬁ°‘§%%‘ kemla § hhdélﬁlrtmr gl 1&%&9% g&ent [ n\l/)ent [ or?l ¢ carein &
blﬁialelommmnas btgqobxsl ofrciname, |sma11 2l dureaeiannisn nppRealb cgfl lung
ul.travio h [ &RSHIRonY, ShétbRed hidhh
AR BWEY iBje s a‘é‘%g%ma %q%%%}ngpfteﬁte};ﬁ a %;3 herapy), o
seinitforray ebhbdbiyo r edicataj cmengzptiatysgems.. ostnosarcgaat ichendzgsarcoma,
enmbodi nent of t resent. .i ahion is
MYOSHICPRY "PERE T AV {))lalé)cﬁm%IEs\N&né] érgag{&'{ gdgd SIﬁO% ceuti cal
conposi tions or nedi canents containing the conmpounds
of the invention and a therapeutically inert carrier,
Cﬁkhﬂmuﬁdst obrtheximiveitient areassefud| for asensiggngreceho e éH’OPE%IFnQ‘gnals
ounds of. the

A&C&Fﬂﬂri%gy e CHE’PS‘H}?S ol Ibe aé{r%irﬁiske? R)r PJ @fi@&ﬁu&lﬂ? rthh or following

camen t he” conpounds
adMhinibention loft raldlamﬁ dhérapyt d’re:ytmtah@ ds antineonmtw ahesrrthesspy. ayutable

fornul ate t .t r
cyé?ﬁgﬁnﬁ 'S}Fqn&t cogwalg'g 1rtcﬂ élg Iarreen%mglggfr tlg e(Soa?ElrFr)ll%Jralﬁohtes such
adM dyfardbings ﬂﬁ(%;ib@ﬁﬂ, | §- fmcmeajtdadndyelrxdater i gnitatiineg, hydroxyurea or

carriers th e non-t oxi i ents

eGeEEE SNPDERHEATTATS GRS T hS OB TR crgsstinking
agdlftl Rt batdhRRarhici) c&ﬁlaﬂ_ﬂ’] ecﬁhl»pﬁésphilﬁdé cnrnmtragqno mustard; (iv)
nge%?gaglgg P%%S%C}bgsnadglgﬁlﬁg ng% 1?{11')]%?/ ren}tgyfn?atéo (v\kﬁrotem synthesis

[b%ﬂs abRUt a3t aﬁlﬁg%fse SoycloRéxwdidal p@dmydin a0 dip:lﬁheaiaetoxm (Vi)
uffer at pH5 is sui tabl e enbodi ne

tapAisOIrfe A Poiserite sp‘%hﬁsmamafpghe% ﬁbwafacaf‘o¢Vllb§’8°ls?{8“rf%ﬁerF pegsons.
s&c%%g x'é#)ﬁ)SldIla‘@P Ci@jm%iﬂfbsﬁé Ct'vin'@ idrytubdié-Hirde@d Shedksg Shic 3s éolcemid,

conposi tion hough |yophilized fornmulation
coiphlazm @@dgaxgmvmhlqgﬁ@p g‘r‘éncalé%@pt(lé kimase ghibijpgs such as ﬂavopmdol

stg gﬁﬁ tS"[gﬁal 3&thj% 148132 ngCNrb 1"@7 |hkd1}35?ysfa91ro§'ﬁ8rﬁé)‘3 @a) miscellaneous

m ni st 1 on
investigational agents such as thioplatin, PS-341, phenylbutyrate, ET-18- OCH;, or farnesyl

transferase inhibitors (L-739749, L-744832); polyphenols such as quercetin, resveratrol,
piceatannol, epigallocatechine gallate, theaflavins, flavanols, procyanidins, betulinic acid and

derivatives thereof; (xi) hormones such as glucocorticoids or fenretinide; (xii) hormone
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consistent with good nedical practice. Factors for
consideration in this context include the particular
waele@e/ad®s3 bei ng treated, the particul ar mamral PGBEUSZP0S/046161
treated, the clinical condition of the individua
patient, the cause of the disorder, the site of

ant@i@hisiéeduyh of tambﬁfeagﬁrmst,erldlefm LIBgI magz»msv@/ DEgEegular embodiment,
PCT/ US2005/ 046161 .net ho dmi
corgpoRdf A tﬁngPfS%enbla?ﬁ"HP%FF&P’?‘“%H“‘%”&% o Btopflle chrlifund sclected
fro%nﬁhe gRMp G‘aalllsadﬁhgi@f bislblﬁme rdeorﬂ'lhem mfccﬂ,emmtvre aadrouitpnycipfC. In a
e conpaun be adm ni st i be overned b

pargigiday e&?ﬂ‘%‘f"&’é‘r the cYRLalicLRHPPY 1?1 Oxfﬁuhllmr?um a?munt Y
necessary to inhibit TAP interaction with caspases,

i nduce apoptosis or sensitize a malignant cell to an
apoptotic 5 signal. Such anpbunt is may be bel ow t he

An%‘ﬁ&“él& stc{? aatctii/escc;r%hﬁ‘dstv%lap EdRbe GRUlS fche%reiehﬁmv&ﬁi’diﬁ&ke those
Cenerally, the initial pharmaceutica

whe:[hf eecc ablg go aersiie forf ortinduce Wgﬂﬁ bppindipg tp WedR trf:cgﬂto}/s ("death
recg cr)T} i IOlsl egwﬂl 6 t? f'lhéa\’h fé@épt&i@%lu\% h«l:atlb%cé;ﬁortl nds such as
PR oRRE ,

out exanp
mrﬂor]netmsﬁﬁaqmg/d(gm a)patmcemem@@@;fa%@lfb NFp@»r lyalayotowﬁ LT-B

(lyplgﬁol%)y ﬁrg): l}ﬁgﬂ %kp@L wq%a&go@% Bg A 13- ijhgﬁﬁ ”QR@N@ (DR3,

Sage or ns, such
Agoab lligirsl, E)Rd ligemps el fwalylercs)mdaden‘/ﬁwmfﬁb af sazcshgaads In an

H%B?Q"‘B'tﬁ?}ﬁ g’o o‘fe feecepttohr ql CI?C{TPSO'TIIQ'E Int zp ﬁ‘?r{l&\{ﬁnérﬁ%ﬁlmeyh Ghe death

nvernti on nay nistered by any
re&piof Bfnd 1mm/TRAHl l]thtthmoleaﬁeath f@@eptqyp pgealsts comprise agonistic

an%ﬂir;ﬂ%peggg [d?albﬁe@ tors s {?{ al @’9% B&ﬁ/g%nul TRAIL-R1 é}Pth) antlbody
antif TROGBIRPEOHS) ranh‘@c&i&l ariti- ’ERAIIERB antﬂmdy AneSTRAEIRA antlbody, anti-

D]?%;P}ngh%é é‘?ﬁ IZPTE 1% Par ; ercﬁytl—i‘lﬂ%ﬁ@ éB?%} %Lcﬁﬂaﬁ well as fragments

anldﬁ&r‘i@ﬁ%s'ot&B&ﬁ'saxd@ﬁhb‘b&bﬁﬂ aneous admi ni St ration. An
exanpl e of a suitable oral dosage formis a tabl et

ntainin
SRR SRl R, A0C s i co
be2dhsoQBeBih dombantiyrdwik sadiation dsga,pya’ﬂm&lrage zn@dlﬁt@onstbwmmrefers to

th% gmigfa e;é«;(m{)rl | g%)(e?tué%rb gir&clu%fg%@atmg % Yh\é tﬂ*}{ kWl BPJléogﬁﬂ@ Radlatlon

mag nesi um st ear at e.

thexapyie besdd oh Iﬂgarlﬁdt:l@httﬁat agb- dfbser @dlamm@ljve{r@btetaﬁérgetaim& Wﬂl result
then mxed with

mCtB‘?Tﬁ?f%lf P Eﬁprc@gﬂn% égl | Ut I tdl:?r%)ﬁ Lh PE g’gﬂ ﬁ];r )t(lgs 4 F[?\né lf%wcﬁétﬂg dosage
reBREA RSdetEuI @finad @ tﬁﬁﬁ oﬂmﬂnnezsm&btdxloset &) etimé andfractionation,
m@;;ansg gg gqgéfglg}tz Iggfﬂ)gg by g}u o‘?nggElBg]vﬁ ﬁg aec(u%? o radﬁﬁ%}]l\ ?ztit lefifTeceives
wiK ?éf]ﬁh@ og ovlﬁﬁfallsgﬁms@éraﬁdﬁebﬂt nue vk o Gm)sﬂ ﬂnmrtsnll doatitlezations are the
et g PO e R,
eHGF ] @ﬁilch Tﬂ%ecul%&l Tobs 'slgl'@ad SEa)iples @ ka}dmfhefabaftﬁcb,ger&s gre provided in,

using a 0.2 mcron lter, to renove | i es

b on ko S0 TERRYPRES kB 1 1o (e o les b flagiaton
TEe‘%%{J VF&&QQF%J}??R&%IJ%YI 8 DRIBECE ORolob 26819 @ahitget al., 4th ed., vol
1, 1993) Recent advances in radiation therapy include three-dimensjonal conformal external
beam radiation, intensity modulated radiation therapy (IMRT), stereotactic radiosurgery and

brachytherapy (interstitial radiation therapy), the latter placing the source of radiation

directly into the tumor as implanted "seeds". These newer treatment modalities deliver
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35 shoul d not, however, be construed as limting the
scope of the invention. Reagents and solvents were

Wo@bioaies®ed f r om commer ci al sources and used as PEDE2003046161
| SCO 54 WD 2006/ 069063 PCT/ US2005/ 046161

chromat ography refers to use of a pre-packed silica
gre:ga{ dosssl ofl pAisation t(ﬂhﬂumoa rvihaah wYBNE fiorishreir Medeasgy) ARfectizegss when

Inc Li nc ka.. Th tlty and purity of all
%Ffﬂ‘?oaﬁge?‘éemg %‘W %‘atooneth “and 'H NMR anal ysis. 5
Abbrew ations used herein are as follows: ACN
Tonzzongt cxdiation | with Ghig:emetying g@pbg(rchgqley cip n@nmdggm the most useful for

d%kh%%lpgéf%na?ﬁph%rl}ﬁys] R of %é &8@6&8@3’1&1&& hL 3P ieRaBsfer ET) of the

am nopyri di ne;

ionilzing-pelitivkt Calmycmb hmain& mtemlatmnameﬁtymcﬂbf seuerrloaillimataysioy tissue).
ul f

Gargllg%inﬁ%?y %eﬁl(vgr fﬁl':[f)wer llc'vels over, much gseaéer dlstances Pil ha particles

am nopr opyl’) car I m de;
%E&Q the’Z oftleh emanel they hisk yee avelyo hl;gh 1ET2 defiagry dub d}@l\fen@l ¢xigmely

C\VE: d
11m@ct TANgS Iaq | C&ezgg)a 55 ch%ﬂg ﬁr;l]t}/r_nl_a ta§P g/?t% tgﬁ%li]yol’f lﬁlﬁéopt%;%e n’ﬁo be

treﬁ@é@l(_ Sﬁ Iauaa?a@ hosiahatigérs aldOBtineraly Ity oxgtblenwhich |haztalth,€ possible

chqqnggn%[& PiEsERt| uqdu%, 'hzjlzaﬁfis 1fr%m éea%:g&e og nrél%hﬁmrchaler: (gli‘?m the area to be

trezlft@( ﬁebé&f&l‘i%‘lﬁ@ﬁﬂbﬁto bR Qrekld 61 kiRt eﬁﬁmtérs}mm(celvhblqwlthin the
chr omat ography; . NBS: N- bronosucci nam de; TASF:
scapp & {hel PrETT YIVEHIoP N o) sul f oni um

difluorotrinethylsilicate; TEA: triethylamne; TFA
Fuitlidrfnbtdt@ Ithbapreieat iventidb ehétnpases rtyaphg/ of @bm@mngg;@gﬁmnehlle e.g.

ultfaab)ﬁ a o%arh%%ng%gﬂg%u %% M%;éﬁl&ﬁé I?Xcilatmﬂ%ﬂf%}th&rma

theldpy?, eﬁlfmﬁédt()ﬂk)d tadnfiionad dases0In 4 pdAMuBdEtembofjnjent-of] e present
AcOH | Fi .Q THF, O NaHCO03

invention UV radiation is applied.

The invention also includes pharmaceutical compositions or medicaments containing the
compounds of the invention and a therapeutically inert carrier, diluent or excipient, as well as
methods of using the compounds of the invention to prepare such compositions and
medicaments. Typically, the compounds of formula I used in the methods of the invention
are formulated by mixing at ambient temperature at the appropriate pH, and at the desired
degree of purity, with physiologically acceptable carriers, i.e., carriers that are non-toxic to
recipients at the dosages and concentrations employed into a galenical administration form.
The pH of the formulation depends mainly on the particular use and the concentration of
compound, but may range anywhere from about 3 to about 8. Formulation in an acetate
buffer at pH 5 is a suitable embodiment. In an embodiment, the inhibitory compound for use
herein is sterile. The compound ordinarily will be stored as a solid composition, although

lyophilized formulations or aqueous solutions are acceptable.

The composition of the invention will be formulated, dosed, and administered in a fashion
consistent with good medical practice. Factors for consideration in this context include the
particular disorder being treated, the particular mammal being treated, the clinical condition

of the individual patient, the cause of the disorder, the site of delivery of the agent, the
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DVF a b ¢ 30 55 WD 2006/ 069063 PCT/US2005/ 046161 H
OEt LIOHH20 - N---, NjJy HOHO0 1 OTHF, HROOI O
wBeweBawe3 d e Al anine ethyl ester b (5g, 32. 5nPOi/P$2005/046161
pyrrol e-2-car boxal dehyde a (3.1g, 32.5mmol), sodium
cyanobor ohydri de (2.04g, 32.5mmol) and AcCH (1% were
methbX efl ﬁdnmnﬁhﬁtumn thes{chedvdidg ou\aénmnsghﬁion Phé Oﬂ@ag@i%ﬁw% to
nched )
me&&g PEACHPGTSe El'h\eim %ecﬁy oun\tNa V%gﬁhe 0%&%8?4 ﬁdve aﬁﬂ]ﬁns@rr%ﬁe WHioe

govaild Cb@n@anbﬁrﬁtdedubm ymdahsdthp rrmdmmm em@uiB geces¥ne to inhibit IAP
resulting ester

inteaactipn r"flthb‘{jlémsﬁ, &-QP éFZ ?\Fﬁ’gfém(; §r 6%81 1z?i A malllgnant cell to .an aaoptotlc

sig had dbh aREcvis Ty NRHESY @edansduhr thad 1sowercmog10tmal'EHE waghe
evaporated, and the m xture was diluted with Et OAc,

magss. @&WelN NaOH, sat. NH4C and brine. After dried,
the m xture was concentrated to yield t he

Boc-protected ester d 3.3g.. The B t
e e e e e R f B fveion

adr%.\é%fgtr&i paﬁe&&ﬁmp bér M@E Svilll ¥eeth B rhhfe andbdu2@.0at100 Gﬁg/kg, for

- was vacuurned , and the solution was aci 9
exdm}pledaﬂout ®1 HZE@ng/k& szﬁ resientdgdypyeigitinepday with ge t@lﬁ%ﬁft@ range
of co uﬁ(% Yl\%d%eﬁg gk gqg’mgﬁg{/@aq 4 1B BB Qehs Qduih MGrablets and

caﬂsulee)n}eqambmnfdon(abppt@? it ghouplOopp matoh );l}e)c_ogﬁplﬁvg]of B’Ieétb'fe?)tfﬂn
acid e. 15 Exanple 2 thiazole substituted pyrrolidine
Lawesson's Cbz' N reagent Cbz' N NH2 NH2 74% fl ashed

ThS cofip@nb of Felibvewiongmashee glriwisteted by o atjrablegnealy fejudipg oral,

2

o B, oo B SHS0 f,

intZanBsalimidd) if alessdofor Sloczéagmtrtlen( Aip@alegional | GHipiAFILpD. .aR#yenteral
t ol uene

1nfggpuﬁ WBIH((IMM%%SSE g}h tnlgtrz%verapus 1n%§ag!reﬁ?1e(1 dgng{] P@m&hefﬂﬁﬁ subcutaneous
adPitidtiatied meﬁd@&mfahnlmm @gdaply (o SiiOR tabktg%n@@m@g, about 25mg,

5021%(3;(?0&1‘% 8?(}(3%;@1? i(%ﬂ a% c:ompound3 of THe {HVCI@OH% mﬁ&fﬁ@&f’\pﬂx Boout

90-30 mg anhydrous lactose, about 5-40 mg sodium croscarmellose, about 5-30mg

polyvinylpyrrolidone (PVP) K30, and about 1-10 mg magnesium stearate. The powdered
ingredients are first mixed together and then mixed with a solution of the PVP. The resulting
composition can be dried, granulated, mixed with the magnesium stearate and compressed to
tablet form using conventional equipment. An aerosol formulation can be prepared by
dissolving the compound, for example 5-400 mg, of the invention in a suitable buffer
solution, e.g. a phosphate buffer, adding a tonicifier, e.g. a salt such sodium chloride, if
desired. The solution is typically filtered, e.g. using a 0.2 micron filter, to remove impurities

and contaminants.

EXAMPLES

The invention will be more fully understood by reference to the following examples. They
should not, however, be construed as limiting the scope of the invention. Reagents and

solvents were obtained from commercial sources and used as received. ISCO
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O NCbhz’N(~ N-12CN-~S S Chz 25b 56 W

2006/ 069063 PCT/ US2005/ 046161 Fol | owm ng t he gener al
weeweocose of Ciufolini (Gufolini, M A et aPCT/TS2005/046161

Org. Chen. 1997, 62, 3804), ethyl bronopyruvate (200

I, 1.43 mmol) was added to a suspension of thioamde b
chréRa8ertfhy rdfed 3o n3endf)a pre-pedkehniida geb cotinns emal Companianeyiea by

heated at 80. C fo in,., The ..solv . v d
Tel&‘ﬁ’&%‘llsci”eil'ﬁcgHw?}P’e&gﬁag%a' ahd lfeﬁté%r %%d?%%‘wg"zr% 3 eg[ Og{l/cg were
chebkeash 1EMduarEtNgRapdysi{ Si 02, gradi ent el uti on,

30-40-50% et hyl acet ate-hexanes) to afford 393 ng

(74% of thiazole c as a colorless solid. OOH O)cPh

Abevihtids uldhereind ddfoffpls:N S C. S Cbz Cbz ¢ d 10
Phenyl magnesi um bromide (2.1 nL of 1.0 Msolution in
ACNHpcetquitiileimp| ) was added dropwise to a cold (-78 O

cheOlyidnOR 1 Mciester ¢ (360 ng, 1.0 mol) in THE (5 nl)
%ve},ﬁé S‘Q')’&ngi%ﬁ:1 The cooling bath was renoved and the
DGl dighlasemethdnewed t o reach roomtenperature, at which

LRy d R Bl into saturated aqueous NH4Cl (50
Dén%&%%é%é{@qb@ous ayer was extracted with 50% et hyl
DM Rt4a tinctiyleanepy(iding 10 nl). The conbi ned organic

layers. wer ried (Na2S™), filtered, and
D %‘ng’éidfrflea "229?]‘? e residue was purified by flash

DMRrdethdfpragpiige; (Si 02, gradi ent el ution, 30-40% et hyl

tate- hexanes) to afford 404 ng (84% of thiazole d
Dl\g@&a“q‘&‘%tf’gr“ﬂ)i@é’é‘geso| id. 0Hh H )/~Ph Nh CN S )/'~Ph
EDY': 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide;

EEDQ: 2-ethoxy-l-ethoxycarbonyl-1,2-dihydroquinoline

LCMS: liquid chromatography mass spectrometry;

HATU: O-(7-Azobenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate;
HOBt: N-Hydroxybenzotriazole

HBTU: 2-(1H-Benzotriazol-1-y1)-1,1,3,3-Tetramethyl-uronium Hexafluorophosphate
HPLC: high performance liquid chromatography;

NBS: N-bromosuccinamide;

TASF: tris(dimethylamino)sulfonium difluorotrimethylsilicate;

TEA: triethylamine;

TFA: trifluoroacetate;

THEF: tetrahydrofuran;

Example 1 2—[tert-Butoxycarbony1—(1H-pyrrol-2-ylmethyl)-amino]-propionic acid

o) 0
H H N\)I\ _I\E?EI-B-}E» kll J\"/OE’[ di-tert-butyldicarbonate
] H + 2 Y TOEt 1% AcOH @/\u -
\ = 0o o) THF, HyO, NaHCO;
DMF
a b c
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NS Cbz Cbhz de 20 Triethylsilane (850 |, 5.3 mmol)
and TFA (5 nlL) were added sequentially to al cohol d,
w@nwenbm63 esul ti ng sol ution was al |l owed stand BECT/U$200H046161
1 h. The solvent was evaporated, and the residue

purified by flash chromat ography (Si 02, 30% et hyl
gcet at e-

exanes) toy@pfiferd a quantlta ive yield of
N ta s oil (\}Ig\ﬁd@ﬁ/ 069063
<\P%/ US3005] 046161 id. B, [ Ph @ S bz e f
| owigy ©®he gener al’ rocedu of Tl'éérspon (Bose, S.
D.; Thurston, D. E. Tetrahedron Lett. 71990, 31,
6903), dBF3Et 20 (0.78 L, 6.2 nmol) vvﬁs added to a
sol ution of carbamate e (280 5 ny,

Alptigpaing etérdd (ngmmols pzrrﬁpr@rc;arbaﬁdd@BzM@ l(gs%%@}*ma]@ sodium
cyzi\rfom)a%xt 4Rl 2I_r€4§gy n‘frﬁdl) al{dhgcéﬁaﬁ%)o\per\évarﬁlx&pﬁf SUE Bh® sthred

stirred vigorously f . _The
ovéraight. Srhe VERLEOISED aqnatcbdi vaithdt1Ch endPYBEVas epjwaéﬁéedvﬁ%e mixture was

dllptgé @’ﬂtg %\\@?XE \gg(sy qfl(]jl(l %Iaéﬁls g%&cafgr ﬁcenﬁ:&gﬂ)ﬂo @%ﬂ%ﬁg@%ﬁg@ Sg.

The &xRiting elst@ lcq2.5,C12. dnayd), gi- mmetym@@netﬂm 14rﬁm1>1b werggnixed

T .

d11@fel?l wlthaEt@Aa,t washex By) €N, NaDH, EEANH;;@I argif ripe.d Af2D drisl, (e 19fkture

of amine f as orl ess sol
W BRI Y BB 320 e PR SR 47
5.6h4P, 11&1“@9@&07&@ HBRGy@kte (284mg, 6.77mmol) were mixed in THF and H,O at

0°C. THF was vacuumed off, and the solution was acidified by dilute H,SO4, extracted by

EtOAc twice. Organic layers were combined, dried and evaporated giving product 2-[tert-

butoxycarbonyl-(1H—pyrrol-Z—ylmethyl)-amino]—propionic acid e.

Example 2 thiazole substituted pyrrolidine
Lawesson's N
t
N reagen . Cbz”
NH
Cbz NH 2
2 74%, flashed s
0]
a b

Following the general procedure of Williams (Williams, D. R. et al, M. J. Org. Chem. 2001, 66,
8463), a mixture of N-Cbz-proline amide a (500 mg, 2.0 mmol) Lawesson’s reagent (420 mg,
1.05 mmol) and toluene (5 mL) was heated at reflux for 2 h. The solution was concentrated,
adsorbed onto Celite, and purified by flash chromatography (SiO,, 40% ethyl acetate—

hexanes) to afford 393 mg (74%) of compound b as a colorless solid.

Cbz”

I
&

NH»

(on
o]
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"'abc Amxture of NNBoc-proline a (5.35 g, 24.9

mol ) serine nethyl ester hydrochloride b (3.50 g,
wWQ@2006/060003 ), EDC (4.76 g, 24.85 mmol), DI PEA (BCDUS10p5/046161

22.5 mol) and CH2C12 (90 ni) 20 was i ntained

overni ght. The m xture was diluted with CH2C12 (200
Foldwingthe gevasi pd)C@/dutemfIhqunHGiClll(f@lrm MOA efril) /. @g1CheNARY 62

s ) PO SRS, e G o 15, SRR b

3B herh35mmol it zt3%01 O(fs i pepd m:emmm h«altedcamISOPCefSBS min. The
foam CO2Me COH O (%)mg:N? ¢y fe(P ash
solyess| wsp exsporipdy pndsp Tgfuc p@fﬁs}lr&e ae tli‘e “fﬂg‘“‘ PAGed ) i
Ch@&gto%_ﬁ}( &), ﬁb&leﬁ‘t@ﬁm&ﬁ de.di0-Bu @&?Bacaeaglﬁﬁithneéﬂo fakford 393 mg
osKi nen, A P.; Nissinen, M J.; R ssanen, K
(74%%) obitgazolexgs wlzd%f@égoas PCT/ US2005/ 046161 Chem
1999, 64, 652, and references therein) (3.77 g, 15.8
mmol) in 3 portions over 30 min. The cooling bath was
renmoved and t he seaction allowed to reach rt, then

heated at rél for I h. After cooling to rt, thepHHE
was re ad_mnder reduced pressure and e rgstduenwas
par ged|bet ween Et OAc (200 i) and[ s te

aque #4Cl (200 nL). The organic 5 l'a&er Was washed

with E;Dazlturat ed aqueous NH4CQ (2 x 50 nl)epzlhe conbi ned
aqueous phases were extracted with EtOAc (1 x 50 ni)
and the eonbi ned organi c phases were washed daith

ey s
dr§fvisedro bR €& yC) ﬁﬂlﬁlbﬁfoé e.hﬁXcaﬁSéQ g d. Oaﬁrfldb th PHHAS gnL) over 5
m(eﬁi?l;/?%coo]@g %%%%Q%R%S%%& u% ﬁ'oswe%ch) Ire%(:h flogm%rature, at
which time it was poured into saturated aqueous NH4C1 (50 mL). The aqueous layer was
extracted with 50% ethyl acetate-hexanes (3 x 10 mL). The combined organic layers were
dried (Na,SO,), filtered, and concentrated. The residue was purified by flash chromatography
(Si0,, gradient elution, 30—40% ethyl acetate—hexanes) to afford 404 mg (84%) of thiazole d

as a colorless solid.

OH
n ) Ph
N Ph
N
(> I T
\ > N S
Chz \
Cbz
d e

Triethylsilane (850 ul, 5.3 mmol) and TFA (5 mL) were added sequentially to alcohol d, and
the resulting solution was allowed stand at rt for 1 h. The solvent was evaporated, and the
residue purified by flash chromatography (SiO,, 30% ethyl acetate-hexanes) to afford a

quantitative yield of compound g as a colorless oil.
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d e Follow ng the general procedure of Koskinen

(Pi hko, P. M; Koskinen, A M P.; N ssinen, M J.;
woe@saemy K. J. Og. Chem 1999, 64, 652, andPCT/US2005/046161

references therein), to degassed CH2Cl2 15 (25 ni),

was added CuBr (8.79 g, 39.3 nmol ), hexanet hyl ene

tetraamine (5.51%, 39.3 mol) and DBU (5.9 ni, 39.3

mmol ) and the resqtRhing dark mixture stirred _pp

Vi goroM Ph was cooled to O-C. M

mi Xt ur e_was ddademlut@@«dlz.% g,

9.83 mml'\\‘) ard CH2Cl12 (25 nlL) over m 6~ The cool i ng

bat h was Goenoved and the ni xture stiffred vigorously

for 2 h. The reeacti on was then poured igto 1:1

saturated aqueous NH4Cl: conc. 20 NH4OH (200 ni),
Folbwinhg @@ ghoaral Poocedurs oft TherstaxBosec § dok; Thuriot=DORc TqihsdraolLett.

), i 0 i ¢c_phase i

By B SRR R L LGRSy I B GT thle c 30
md, D@2 {%}é)’ dep%r}e&ﬁcﬁ%éﬁ@ﬂ,%.@ﬁhﬁ@ﬁmhd @Hgdéﬂﬂ;lj)f(t) ﬁgAsteré drz:mlgt It,

purified by flash _chromatogra . = t
theyeeatian ¥/2HRQUATEEY 1 NAPH 4y (kS %%“%‘%‘@)&“8?”&?&%? Thedebs
weife &gingtreh EmPthe Q}ghtﬁlc HA6 Fhs w&%\@iﬂPbN NOM @ & 5-mIG?THBoC

NBoC 25 e f Pheny? magnesi um bromde (4.4 nL of 1.0 M |
cosbined aqueousriayErFyeralextragtadvith (vEleCla (P ¥ d mldy Hishiheseontbined organic

cold (-78 &) | 4t i ulFi lghsH N
SRR PO R B SRR T
cheomehidghephg (8104, igodiend dlusioe 04060168 Fothyl acetagg-heapesh 1 iTHA) [

59 006/.069063 05/ 046161 poured into

afg)g‘f{ﬁzﬂ%@lpg‘éﬁg%nﬂ%e%ﬁ&fﬁ;%%gﬁﬁ?. The aqueous | ayer was
extracted wth 50% ethyl acetate-hexanes (3 x 10 ni).
The conbi ned organic | ayers were dried (Na2SO4),
filtered, and concentrated. The residue was purified
Edpld Bsh ehrsenbaguappytrdliBine?, gradient el ution,

20- 30-40% et hyl acet at e- hexanes) to afford 443 ny
(52% of oxazole f as a 5 colorless solid. HO Ph Ph
Ph Ph \ NONBoc fH f g Triethylsilageg2001)

0O
and T ?('"im- afided sequentially to on
ar @?ﬁhol - ygHese _slided sequent WO
NBoc Ho— NBoc “op

a b c

A mixture of N-Boc-proline a (5.35 g, 24.9 mmol) serine methy] ester hydrochloride b (3.50
g, 22.5 mmol), EDC (4.76 g, 24.85 mmol), DIPEA (4.0 mL, 22.5 mmol) and CH,Cl, (90 mL)
was maintained overnight. The mixture was diluted with CH,Cl, (200 mL) and washed with 1
N HCI (3 x 100 mL), 0.1 N NaOH (3 x 100 mL) and brine (1 X 100 mL). The organic layer
was dried (Na,SO,), filtered, and concentrated to afford 5.2 g (73%) of dipeptidec as a

colorless foam.

COQMe
N
O
O H |
: NBoc
NBoc  ™SoH

d

To a cool (0 °C) solution of dipeptide ¢ (4.57 g, 14.4 mmol) and THF (100 mL) was added
Burgess Reagent (Pihko, P. M.; Koskinen, A. M. P.; Nissinen, M. J.; Rissanen, K. J. Org.

(e}
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10 ng, 0.1 mml) and CH2C12 (1 ni). The resulting
solution was allowed stand at rt for | h. The sol vent
wor®cosrpdr at ed, and the residue partitioned bRCTHES2005/046161
Et OAc (20 nL) and IN NaOH (20 nlL). The organi c phase

was washed with IN NaCH (2 x 20 nL). The conbi ned
Chén| U699 54,5258 refeereeesherea) (B il §.B nEpadne 3(pprionpoverB§ min.

Th%qquyéghl(qti\?v‘g%eﬁg\?ed%ﬁ?@g %ﬁﬁ%%ﬁﬁyved %N‘?‘Fat%e ; égllgﬁ qeagédtahreﬂux for

1 hCRRGRBIIt e e, thoTHF fsas ebnidbeduridreredyicad prassos apd [thegesidyp was

e P s ) g S S T g e i
1ay§>«@dma§he41 vﬁmhthﬁsdd&q@a‘oumml (2 k&0 ail@SThe cBﬂthbd)éZﬁeddB PR4Bes
ab Amxture of dih bezof.uran. a
wemexgaoted(ylgkﬁtﬁﬁAc (Jx SQymL)an t meé organyg phés&s fvere “5161'8? with
d1]r€(17 ,43.$ @188, 2fd Q%ﬂzem}a}edm rbsHOQ Wi puahiel LGHRGL2 -

was mai nt ai ne roomtenp.
chsomoERDY G, S T R s RessopeingD Wtbrap oAl
%%mapggolﬁsygoqlﬁ 0.5 N NaCH (3 x 10 nL), brine (1 x
Y, dried (Na2Sso4), filtered, and concentrated to
afford 150 nmg (93% of bezofuran b. 60 WO 2006/ 069063
PCT/ US2005/ 0461 ,\%ZI\/E\ 0 N-O WO O b eo,Me
| sopr opyl magneS)ngﬁ loride (7.1 nL of a£.0 M

solution in THF 14. 2 mot ) wWas added ro
m xt ure of of uran net hyl ester
mol ) and{ N,! O di met hyl hydroxyl hydr ochl ori de

(690 ny, Bfol ) and THE (8 nl) ned <-20 C. 5

The mixture was allowed to warmto 0 C over 20 mn,

then poured inmto 50 nL of saturated aqueous NHACL.
Foi[@@n@ﬂid:%@hlﬁal@h&s@rmaﬁ(@kmmﬁm RM.hKeskinso, 4 MxP. Dissinen,

bt SRR oo B (LRGSRl b e v
(25 RN, &k haded CuBO(8AO0 B3 51‘:'17omgex@ﬁ5tfxglemmem@ge 651 a9

clear oj].
mmol) and DBU (5.9 rni, 3%.3 1’|>I1:ll‘-n(31)oan9 the resulting dark mixture stirred vigorously while

W se to a
ny, 2.84

it was cooled to 0 °C. To this mixture was added a degassed solution of d (2.94 g, 9.83 mmol)
and CH,Cl, (25 mL) over 5 min. The cooling bath was removed and the mixture stirred
vigorously for 2 h. The reaction was then poured into 1:1 saturated aqueous NH,CI: conc.
NH,OH (200 mL), stirred for 30 min, then extracted with EtOAc (3 x 50 mL). The combined
organic phases were washed with saturated aqueous NH,CI (2 x 50 mL), brine, dried
(NaySOy), filtered, and concentrated. The residue was purified by flash chromatography (SiO-
,, 40-50% ethyl acetate-hexanes) to afford 1.1 g (38%) of oxazole ¢ as a colorless solid._

CO,Me Ph
N NN
NBoc > NBoc
[ f

Phenylmagnesium bromide (4.4 mL of 1.0 M solution in THF, 4.4 mmol) was added
dropwise to a cold (~78 °C) solution of ester g (600 mg, 2.0 mmol) in THF (10 mL) over 5

min. The cooling bath was removed and the solution allowed to reach rt, at which time it was
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d 10 C To a solution of amde ¢ (660 ng, 3.22 mol)

and THE (6 nlL) was added MeMgBr (3 nL of a 3.0 M
waeeanewn in THF, 9 nmol) at 0 C. The sol ut i onP@EES2005/046161

maintained at 0 Cfor 30 min, then allowed to warmto

20 Cfor 30 mn, at which time a precipitate forns.
pouldeinkd seiusel agvassPoECEd50 mib The@qwrcunlayeravasregtraqed with S0%

aqueous NHAC1, The aquequs phase was. e dy it Nalso
et KSegte g 3 ity 10 i B PRGE Y s Y leiatld el
filtéf!i@(lﬁ hed cééﬂct:ﬂﬁra%ﬂj TR fedidue i3 éﬂﬁﬁied hf@l;ﬁlzehl chroha@&@d)y, (SiO,, gradient

iltered, and concentrated to 0 460 99 f
clutien, RS20 Gecty i egaie ooy sl 2 SRR PRt o o
colBflesPi@ssi um tert-butoxide (2.2 g, 17.5 mmol ), fluoro

ketone e (3.0 g, 15.9 mmwl) and ethylene glycol (30

nm.) was heated at 50 C for 1 h, then 60 C for 2 h. The

m xture was thenépoured into 500 nL of satpurat ed

aqueous NHAClHOJIWE' aqueous phase was extr d wth
Et 20 (3 x 150 ;Pit he conbi ned organic ases were
washed with wg (3 x 150 nL), bDbrine {1 50 nm),
dried (Na2SO4))\ The mi xture was adso ento Celite,

and 61 WO /059063 PCTTUSZ005/ 04616

chr omat og Reec (1 SCO, 120 g silica I'drm, 10- 60%
Et OAc- hexanes) to afford 2.23 g (61% of the hydroxy
ether f as a dolorless solid. OO0 F C¥ 5 A nixture

of t assi c | de ol SABEF
BRI UL e B0 o co
m@0. 1rhmép andAHIAYS(1 ibefihdrest oy salutiFOWS a,‘l]@yveq_stWt rtfeel h.
m xture was then ured. i .
T sl Fan Rt o R ek il piy Bl b Al S anfhes
NACIE(20061h)| TIRdrengahhe wiagsed withd NG HE (2 12& Lndbegongtaned
x 150 nmL), brine (1. ) i
aqpqoys phases yisLe %&&%F%%{&ﬁ @EC?%C @}%ﬁ %Ot“gL,)’ %‘%&ﬂéﬁﬁﬁ%@ 85%?2‘% Rages
we(n]g f@@gd ivﬁli %rz& (%)é sédg bl 5 fariaﬁNumﬁ), Glearedafd @m@m@?@é treafford o
af f or . . .0 ni.trile a -y
a3 118 pjorcss 1 gty i Byt bR Paft, THEh @ ws ysod
dillé?t( .03 dxt coupifhgimol ), NaSMe (600 ng, 8.56 nmol), and

(5 15 nL) was nmaintained at rt 18 h. The m xture
was poured into 75 nL of 1 N NaCOH and

Example 4 Synthesis of methyl ketones:

MeO,C MeO,C

b
a

A mixture of dihydrobezofuran a (Davies, H. M. L.; Grazini, M. V. A.; Aouad, E. Org. Lett.
2001, 3, 1475) (160 mg, 0.9 mmol) DDQ (300 mg) and CH,Cl, (11 mL) was maintained at
room temp. for 2 days. The solution was diluted with 50% ethyl acetate-hexanes and washed
with 0.5 N NaOH (3 x 10 mL), brine (1 x 10 mL), dried (Na,SO,), filtered, and concentrated
to afford 150 mg (93%) of bezofuran b.
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extracted wth EtCAc (3 x 50 nL). The conbi ned organic
phases were washed with 1 N NaOH (1 x 50 nL), brine

W@ 300/0680637L), dried (Na2SO4), filtered and conPE€nUSBDEM6161
to afford 2.06 g (98% of thioether i as a colorless
oil. SSH 20 To a -78 C solution of bromde i (500
nmg, 1.87 mmol) and THE (15 nL) was added.set- BuLi
(1.6 nL of 1.4C®Msl ution in cycl ohexane, Y2V85 mol)

over 5 mr ARer 5 mnat -78 C, t k purple
sol ution enched—Taprdty wth 0,5 nL) and
t he sol ut™6h WD 2006/ 069063 PCT/ 087 046161

warmed to O, C and maintained at that tenp. for 5 mn.

The sol uti of was then poured into satu?ated aqueous

E{B‘@m %%Qmﬁﬁ%ionﬁl@ &7 ‘?qﬂ? 8t's 2 PASBIUWBS i XHEF aﬂtﬁﬂnﬂ)t Vbhs added

, the conbi ned organi c phases we
dropsvidead abprixtne of jbeu@oQ@armr_lythyl@ﬁt‘preQ (m&%@@“ mpe)) and N, 0 dlmethyl
tered. The 0

hygrﬁxylrfaanfnggh Pap elghii gdég A{\g% 1aﬁﬁng):3a§g ﬂ{Sﬁ ggolgﬁjrr{ﬁbﬁg—l&adz_zo «
ThEhD&orchex atiesdd t ovaahitof GC m@ 2fgnip.ghen pereddnty éﬂy@leoij saturated

aqléﬁOB%h@a@ Irl"he( %lﬁowha$s\§%s exlc_l ra %_cl vav%lﬁ%g P %ﬁllﬂﬂ ) @8 c%bmed

oréhﬂﬁe hd&@sl\/ﬁ@le évesr?gd \mlth ofin@ (8. ON0S aiLixt dnasd (ansmals f@te@d and
e sol utjon, was |nt |ned at 0 Cf
cown@@eqﬁoaffmfiﬁéﬁ mg (Fureef Amileka i n% “C for 30 m n?r
The m xture was poured into 50 nL of sat ur at ed
aqueous NHACL. The aqueous phase was exjracted with
Et CAc (3 x 25 nL)Q ta conbi ned or gani &phases were
washed with brine X050 nL), dried a2SA) ,
filtered, an entiated_Lnaaff cryde al cohol k
as a clear oi ' i i
purification.

c

To a solution of amide ¢ (660 mg, 3.22 mmol) and THF (6 mL) was added MeMgBr (3 mL of

a 3.0 M solution in THF, 9 mmol) at 0 °C. The solution was maintained at 0 °C for 30 min,
then allowed to warm to 20 °C for 30 min, at which time a precipitate forms. The mixture
was poured into 100 mL of saturated aqueous NH,CL. The aqueous phase was extracted with
EtOAc (3 x 50 mL), the combined organic phases were washed with brine (1 x 50 mL), dried
(Na,SOy), filtered, and concentrated to afford 460 mg (89%) of ketone d, as a clear oil.

g - g

A mixture of potassium tert-butoxide (2.2 g, 17.5 mmol), fluoro ketone ¢ (3.0 g, 15.9 mmol)
and ethylene glycol (30 mL) was heated at 50 °C for 1 h, then 60 °C for 2 h. The mixture was
then poured into 500 mL of saturated aqueous NH,Cl. The aqueous phase was extracted with
Et,O (3 x 150 mL.), the combined organic phases were washed with water (3 x 150 mL),
brine (1 x 50 mL), dried (Na,SO,). The mixture was adsorbed onto Celite, and
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k To a solution of crude sulfide k and MeCH (5 nlL) at
0 C was added a suspension of Oxone (1.3 g, 2.1 mmol)

WO 2006@6®63 (5 nL) over 20 min. The m xture was BCT/O88d5/046161
to reach roomtenp and then poured into 50 niL of
saturated aqueous NH4Cl. The aqueous phase was

cheorhattapcapbel @BCAI 120 ghilCAcolfrBn, X 0ZH P Acthreane) i ifferd 2.23 g

c. phase hed th brine (1 x 50 nli),

(63)?%‘21‘6(@%&% asatc\gleassscél%d concentrated. This
resi due was dissolved in MeOH (10 nL), <cooled to O C,
and to it vvasoadded a suspension of Oxone (2.6 g, 4.2

nol ) in wat g over 20 m. Fe, M xture was
stirred at i ght then poured™ BNnL of
sat ur at ed NHACLl. The aqueous ase was

organi ¢ phases were washed with brine x 50 nL),
dried (Na2SO4), filtered, and concentgated to afford
550 ng (100 % for two steps) of sulfonelas?g

5 AGHKUIGEDWSSRODORTEOHERE POATISDOBETD I £ (28 2106 BiRgD and

DMS%‘@ Py mMnt%nf&i Xt ¥fe 4 Qb sa!h&?ﬂéhlted]at £P%0rohY day? The mixture

Celite 0 ng), and PCC nmy, 2.31 nmol)

wasathergolred gifo \SO(@mf«@lﬁé lNnyélH rihe ﬁ@#eOES Iﬁlasel\yms Extrgted(vAthELO (3 x
m Xt u thrr

Bk L 05T L $aBl By e <

mL5 dei}d @Sk @ M rieatiagreapk edbo(be&GMp CkRtegand ichiogatogmpba{ISCO,

- 50% Et OAC or 9

0 13} edi copghol PRELran hireterde o H ReTRy Shup bt B
ydiRG sBlid. 365 mmol ) was added to a mixture of
2- met hoxy-1| - naphthoic acid n (4.5 g, 22.3 mml) and
toluene (45 nL). The resulting m xture was heated at
75 Cfor 3 h. The solvent was renoved under reduced
pressure, and the/ittermedi ate acid chyori de was
dri ed under highi—yacuumfor 1 h. It S c%ssol ved in
THE (50 nL) an Bd t o0 Ctinder /. Dinmethyl zi nc
(45 nmL of 1.0 Rl uti on in heptane .6 mmol ) was

[ ure was kept at

added over 15

O Cfor 5mn, allowed to warmto rogm t enperature.

The reaction V\%\s guenched with slow addition of

Sk rRebrikiCh (£.298, 7nzs)mmain Va8 NI¢€ 6005m ) 886 énmolp aind EtOH (5

t ted th Et OA
15 b A pengined e F e brrurb i PRISb R ok OB i
e F]dct%g wAtlYBROK (3 £ 54 f£5. 88e c@x‘ﬂﬁne@%@é‘aﬁﬁtﬂhé’s@ﬁdeﬂe Rvavi@duath 1 N

e crude prod uct was adsorbed on to Celite and
NeOHi (1 XS0 nify, brBeC® €§fiLE| duisth M@SQe) cidterasring soncemigagadrg pfford

2.06 g (98%) of thioether i as a colorless oil.

S/ S/
H
(= — f«
N
i

To a 78 °C solution of bromide i (500 mg, 1.87 mmol) and THF (15 mL) was added sec-

20

BuLi (1.6 mL of 1.4 M solution in cyclohexane, 2.25 mmol) over 5 min. After 5 min at —78
°C, the dark purple solution was quenched rapidly with DMF (0.5 mL) and the solution
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20 acetate-hexane) to afford 1.96 g (44% of ketone o
as a white solid. CNOO-1 P 64 W 2006/ 069063
wERANbSPeD5/ 046161 Fol | owi ng the general prockC/Us200$/046161
Cal dwel | (lIchinose, N.; Mzuno, K ; OQsuji, VY.;
Caldwell, RA.; Helnms, AM J. Og. Chem 1998, 63
wargid B B4) andtriaiaised] 41tHaorRmpf foHaly Che {Butibnyas gfen pgured o

Satlgé)t!@g;,d:ug(gls Iyn}bgi—lép pég ”Jg]lererlgl?éozls [i)hr;lse;r lv;gzs e&tzrgcter&vaitﬁA@t%A%qgl Q%S

mL), ng mka NL PRl &NREAH AR bridel (€ xBO Srigd (Ra,80pmand
~i'n toﬁeneg%%o E%J) After the 5(adgi friqgn,r@t(gl uz? 2@1)0
filtertd) Thamixaededs adsotbpdonie Lelife.end Prramptagaphed f5C8s| g% F‘ii??
was  heat t C I i1l
colB O e e o e e
for 4 h. After cooling, the mxture was diluted with
water, and the organic phase separated, dried
(MS™), filteredrgand concentrated imSsacuo to afford
0.5 g (93% g
used w t hout

VIS O FedSl-I
_ procedure offBopswell (Boswell,
E.G; Licausg 95, 60, 6592-94),
to a solutionte¥ sodi um thi omethoxrde (0.41 g, 5.8
mol) in anhyqrous DVMSO (8 nmlL) at kO C under N2 was
added dropwi se a solution of 4-fluoro-1 15

Toztc.‘s?tuyibm apiﬂtiélﬁ!ﬂep(zm@ gl 1.86 gnmod), drfi) (P il Wg@de@gMgsM;Cl 0.9
er stirrin room t ot W € 1 b . - 0
ity 498 o T RO er eraRl o deliteBeg C o
30((jn§p,xtgéoanms)ed t@mami e20 Ehfvo 30 edn.oFhgamiktorephasseeyragente S0 mL of
rie M) . fj .
s AICoN: O1CL AR TEPSER B8 PaRed Y FgRPARRCR B, e
coﬁigilnédj@rgm_é Sﬁ]as&a@er@ hdhic@ it mriné t o 8o mihirdriee (Na,SO,), filtered, and
purification. 20 O0 S 025 r S Follopwin thg\g ner al
copenteatetl i aBprdTerady al(:qhobégt as g q{ﬁa’r oél'l?)v!hg:ﬁ w%_ pred Wi Sl irther
pu;liﬁgardgg_edr on Lett. 1981,

9
~8=0
/
g
f g ‘% g
k !

To a solution of crude sulfide k and MeOH (5 mL) at 0 °C was added a suspension of Oxone
(1.3 g, 2.1 mmol) in water (5 mL) over 20 min. The mixture was allowed to reach room temp
and then poured into 50 mL of saturated aqueous NH,Cl. The aqueous phase was extracted
with BtOAc (3 x 25 mL), the combined organic phases were washed with brine (1 X 50 mL),
dried (N2,8O,), filtered, and concentrated. This residue was dissolved in MeOH (10 mL),
cooled to 0 °C, and to it was added a suspension of Oxone (2.6 g, 4.2 mmol) in water (10 mL)
over 20 min. The mixture was stirred at 1t overnight then poured into 50 mL of saturated
aqueous NH,C1. The aqueous phase was extracted with EtOAc (3 x 25 mL), the combined
organic phases were washed with brine (1 X 50 mL), dried (Na,SOy), filtered, and

concentrated to afford 550 mg (100 % for two steps) of sulfone | as a clear oil.
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22, 1287-90), to a cold (0 C) solution of sulfide r
(2.3 g, 10.6 mmol) in nethanol (50 nL) was added
waele@pms®es a sol uti on of potassi um hydrogen perBCl/U§1065/046161

(Oxone, 22.8 g, 37.1 nmol) 25 in water (75 nL) keeping
the reaction tenperature below 5 C. The resulting
slurry was stirred at roomtenperature for 72 h,
diluted with wat.er and extracted with H2C12 (2 x 100
m.). The conblngd organi cs were washed a th bri ne,
dried (MgSH4) Ptered, and concentrated to afford
crude product. Ahe reS|due was adsorbed on to Celite

[ ; US2005/ 046161

sul fone s
solid. O OFt (0 N 5 A mxture
of 4-fluoro-l-acetyl naphthalene e (4.75 g, 25.2 muol),
nor pholine (6160 nL, 75.8 nmol), KZCBB (5.21 g, 37.8
nmol ), DMSO (30 nlL), and water é was heat ed _at
A Bixt@e of eicol®l h(55Tmz, 2éawmnoldFefiexedf @nga@,d BYE (a2 £ mmoD
wa s% Lq V%X}o[lﬁgta{elq f; Blﬂ Qid?@%éc(@od( épglamﬁded abi e mixture was
donbi nic layers were washe brine, dried
stifrbdy S@&)ightf i Theemecwre aasl adsOrbed nete mare Celite (5 2 and chrqrgptographed

(Iﬁ{é,qé rge Ecléll%glu g)%g\/ﬁg Fﬁjé\{,c\é%%%}eg) Cfb ta%@ltﬁ@ 8114{\% Eéb%%? ﬁe”cone mas a

ried to ord 6. 40
cokﬁﬁ&@mﬂd nDrphoIinyI ketone t as a yellow solid. O O

HO _'--"G UV 2 -Hydroxy-I|'-acetonaphthone u (5.0
g, 26.9 mmol) and K2C03 (11.1 g, 81.0 nmmol) in 15
acetone (1504 were stirred for 20 minOFe this
m xture was 3 bronoet hyl nethyl ether J(3 m.,
39. 5 mmyt x@ndycatal ytic Kl. The resulgfing myxture was
heat ed S x for 72 h. After cool e he sol vent

was remnmoved I'n vacuo. The residue was di ssolved in
Et OAc, washed with 1 N aqueous NaCH, br2ne, dried

Tl&ﬁg\%’i% ?%Jodglé :r&r,\ggﬁ 15%12) vgacs) %&%‘3 En?grl.\fle{bef \égﬁ%ﬁ)oxa rlTIB hthoic acid
n Qs &, S@@ st hdfdl telgéne 20mi). P rmltmgmn((@emlmthq,m 75 c for 3 h.
Tlgaﬁs?oi\?e}lte W%%%%?O e%fe{?‘%% B?fes%}re gan@i%f?@@nt me&gﬁ!gea% Vehfbiide was
dried under high vacuum for 1 h. It was dissolved in THF (50 mL) and cooled to O °C under
N,. Dimethylzinc (45 mL of 1.0 M solution in heptane, 44.6 mmol) was added over 15 min.
The reaction mixture was kept at 0 °C for 5 min, allowed to warm to room temperature. The
reaction was quenched with slow addition of saturated NH,C1 (200 mL). The aqueous phase
was extracted with EtOAc (3 x 100 mL), and the combined organic phases were washed with
brine (1 x 100 mL), dried (MgSQOy,), filtered, and concentrated in vacuo. The crude product
was adsorbed on to Celite and purified by ISCO CombiFlash 40 g column (5-15% ethyl
acetate-hexane) to afford 1.96 g (44%) of ketone o as a white solid.

CN 0
O O
b a
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Fol | owi ng the general procedure of Short (Short, WF.;
Wang, H J. Chem Soc. 1950, 991-4), to a
wa booemerexked round-bottonmed flask equi pped wi PET/ES2005/046161
refl ux condenser, a dropping funnel, 25 and an
aqueous NaOH trap was added 1-naphthoic acid w (10.0
Followib8tHe goiadl proa&thre el vad (Ic6moMON2 00iG1Hie6 BO6Bsuji, Y.; Caldwell,

PCT/ US2005/ 04616 . [ t
R A HeEe sk Ohi daetur oot i e pregnp of SANFEC 4 - of
3. OP]M stoﬁlélog i"ek) %Ohd\fﬁnﬂﬂ) e DI thi. pWas idded dioptvise @ sesion of 4-
eat e i D
LR ACIOCE ) ROSTAES SRE T
adélﬁslip fﬁél@éﬂéf(@o B&ﬁ whé a@dethb @he ok budd. eThavaeSuln@gJ sceldlolnntzas Heaxed to
The solid was filtered, washed with mat

refth(nyt 811 |Pz€1§€Puﬁ rAsH @0% e0j L) wpsaddodcang the f"@ls g‘eated to
re%lx 609 4(kpl‘QteIO£oohﬁ§9 MRe ffietke ere@%llﬁteﬂ'hﬁlfhew&@ﬂ |a§'d th@%&n@ phase

X A solution of bronp acid Xx

sepranadd) dn¢<l (N@S@nhéttﬁw [l pORSIIrag A EACHY m%@m @ gg‘z‘?%) 5 Retone
a%éy%ﬁo oil, %g‘nc m %dw1]t:tBS:[ f(lélzeﬁglgmfm%éoﬁ) mol ), and DI PEA
I'n DVF 10 m.) was stirred at
roon1tenperature for 4 h. The m xture was poured into
water, extractedowi th CHC 2 (2 x 200 @ The
conbined organi c
HCl, 0.5 N aque

'Itered, and

_ as adsor bed
on to Celite ash 120 g

colum (2-10% ethyl acetate-CH2Cl2) to g(ford 4.6 ¢
(65% of amide y as an oil. 15 OO Bf Br " Z a'
Met hyl magnesi umchloride (8.5 nL of 3 Msolution in
Fo'llbvangtﬁe @emsmb |p)ocvme afl Boswady Fpaiveld E.Go Ldcaves. d-F g Eys. Chem.

19%% ; 8@[4&5 & solt 10 f2 So%mgl th%{n%trhggglz gO @ éﬂlﬁmg?(% H?ﬂ‘)ydrous

I ON Was S
DMBen (&l hbwed (1 chandmNz res mddedpd e ise ea sﬁlfutl@r of . &flporo-1-

ac%tgbégohtl\al_%enﬁ%;z?a ? g trrgﬁolﬁr{olﬁﬂd?\g N rnlnlt(%n d&gter %ﬁ;ﬁé} HSobifi g;fhperature

foS @}5&’( alteeldlxtuTmzaaqmmmuh aper, ems:t@lxwlaaﬁe@lz @ x ﬁO EnldAend the

100 mL). Th
oot p b e GRS P 5rd SHSLRAALE A

1.0 1z 880 oftsalfdk frodsda light gello@09d)id oﬁvhkhtmecaaiedm without further
yel | ow sol i d. 67 WO 2006/ 069063 PCT/ US2005/ 046161 0 O

purification.
S\ 028\

! s

Following the general procedure of Trost (Trost, B.M.; Curran, D.P. Tetrahedron Lett. 1981,
22, 1287-90), to a cold (0 °C) solution of sulfide r (2.3 g, 10.6 mmol) in methanol (50 mL)
was added dropwise a solution of potassium hydrogen persulfate (Oxone, 22.8 g, 37.1 mmol)
in water (75 mL) keeping the reaction temperature below 5 %C. The resulting slurry was
stirred at room temperature for 72 h, diluted with water and extracted with CH,Cl, (2 x 100
mL). The combined organics were washed with brine, dried (MgSQ,), filtered, and

concentrated to afford crude product. The residue was adsorbed on to Celite and purified by
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OHu b A mxture of 2'-hydroxy-I'-acetonaphthone u
(5.0 g, 26.9 mmol ), K2C03 (7.41 g, 53.7 mmol), and

wa2s06m62- chl or oet hane (4.4 nlL, 53.7 mol) i nPCIVES{088046161

m.) was heated at 80 C for 24 h. The cool ed m xture

was diluted with water, and extracted with CH2C12 (2 x
Isd(GCto'ilbrmash 40he calambi(h@ % etah hetgdhoes:) we rifordad e d (88%) of

with O. P uequs NaCH, brine, dried (MSO),
S“¥WF@@?@Hﬁ k: 8 centrated to afford crude product.

The residue was adsorbed on to Celite and purified by

| SCO Conbi Fl ash 40 g col um (5-25% et hy}

acet at e- hexane) to afford 1.6 g (24% ofy chl or oet hoxy

ketone Was a | i gk ~Ca 1N
\ 0,/-,0 1 t hoxy

ket one b’ (1.47 g,
12.1 nmmol), in DMF (25

nm.) was heated at 50 C for 16 h. Benzo (0.735
g, 6.0 mol) apd Fes2cos (2.36 g, 7. 2t nnil‘ﬁmere added,
and the m xture heated at 80 C for 24 h The m xture
was filtered, dlluted MAth Et OAc (100 nli), washed with

wat er, 15 drled (M filtered and concentra &? 'n58
A yezeture of 6ﬂa¢mdr4§et31@5htba1%n9 844798 et ALY cngrhcline )(/éa 'E?i}v 7
miBb1h, Kzgoc&% N 39 SanolS) Dl\@ISO esoFrﬁLj aMd Weted (I_w nﬂL@ mag aéated at 90 °C

procedur e of  Oda : Yamanur o,

f0031 dmThg eqagtion rzmtux«gwgs le?MﬁOWaterFFFtﬁgéfeHW%‘l Igiaﬁlzé%nﬁ()&ém
ThQ:A’ %n it ho%aﬁlif i‘%lrg WS w@%@?wﬁh otWtr% 'dHEcP (ﬁlglgbbt Yfi@red, and

et ral one d'
cootainahtyct m(,vaz;pltg affard adeameducty At oy trltqrhtgd Wll'[b &1afef- |fﬁgjned washed

w%wgtgdlrr gne\g?g' 6&% %M@% é@é%& %‘:9(%1 5 ﬁ;kg&)%s €as a%anlr%asd%\fl\ie o

added, and the n1xture was heated to reflux for 8 h.
The cooledodark sol ution was pouredyinto ice water

L Oh Et OAc (3 x 400
(

concentratued to afford 4.78 g of cFude unsaturated
nitrile e as a brown solid. A mxture of the above _
u@mwrlahambnaphthdnb(ﬂ €5.0 ©426.8 mmon g Kok X1lah@. BbE mmol) in

acgtone ?158 mL% Were stirred for 20 min. To this mixture was added bromoethyl methyl

and

ether (3.8 mL, 39.5 mmol) and catalytic KI. The resulting mixture was heated to reflux for
72 h. After cooling, the solvent was removed in vacuo. The residue was dissolved in EtOAc,
washed with 1 N aqueous NaOH, brine, dried (MgSO,), filtered, and concentrated in vacuo.
The crude product was adsorbed on to Celite and purified by ISCO CombiFlash 120 g
column (5-25% ethyl acetate-hexane) to afford 3.21 g (49%) of ether v as an oil.

COOH COOH
w Br

X

Following the general procedure of Short (Short, W.F.; Wang, H. J. Chem. Soc. 1950, 991-4),
to a three-necked round-bottomed flask equipped with a reflux condenser, a dropping funnel,

and an aqueous NaOH trap was added 1-naphthoic acid w (10.0 g, 58.0 mmol) and AcOH (35
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5 mol) in toluene (100 nL.) was heated at 100 C for
3.5 h. After cooling, the precipitate was renoved by
w0 pdobroetosdN, and washed with tol uene. The conbPeEUS2005/046161
tol uene layers were washed wth 0.5 N NaOH (2 x 100
m), dried (MgS™), and concentrated in vacuo to
mIdf FdsChoftidr vls héBdPBt 106 °Oiahd istiged durimg tize additioowf $’l:drmlnle (3 12

whi ch was carr.i ed t hout furth fi
LI T
pregfpthte& @u tﬂé ﬁcrahh@ dnd (tl?en%anﬁd atlr%oﬂ tdfﬂmka)rure &ferGrld éfhe mixture

of ketone
wa@pow@%mqﬂce water. 1 Bhy szh@ﬁf%%)fdks%r?% M‘)ﬂdrw%‘t’fﬁ% %‘1"1 %#éalhzed from
ac{%ﬁ 3219 )giﬁe miDto SFRIRlY) gt(ﬁ@%) &ag6do B&d khea whid seri@ of 2 -
y-1"-"acet onaphthone u (5.0 g, 26.9 mmol), KOH
(309 53.8 mol) in DMSO (60 nL) and water (20 niL).
The resulting m xture was heated at 80 C f|or 24 h. The
m xture was dllut with water (400 ndy. e
crystalline prec' ate was collected b tration,
washed w t vat e dried to afford , (434% of
as a brown solTd. O Br 0" ~oH I
e (610 I, 11.9 Mo vas added over
10 mMnto a gol ution of hydroxy ketose h' (2.50 g,
10.9 mmol ) in GH2C12 (30 nL) and AcOH ¢8.0 nlL) at room
tenperature. After 2 h, it was uenched with 10%
A aguous NaRSEB8 x (60 L33, dintol éfcﬂwmeﬂny@@em gy fppdyochloride
ers Q6/ A0O9PRAREE S
C%S&a%ﬁ{ a?m%b?rgd'%élqueous ﬁ i AT S ?%MF G2

ayer was ext ract ed wi
mDLwaf sti&k el dom bmpa o |fq>reﬁblh ‘Breganives Weepcaraddsieatpid pyacted

o el By by i RISRLS EIER 3 P9 o

HEL 63 N af2689 NaﬁHbcir(RmQI\/ﬂgS@Qnﬁlteréd asd gordentiated [ip @mooﬂ]he crude

5,00
product was aElsorbed on to Celite and purified by ISCO CombiFlash 120 g column (2-10%

ethyl acetate-CH,Cl,) to afford 4.6 g (65%) of amide y as an oil.

|
QO N‘O @)
9@ I O
Br Br
a'

Methylmagnesium chloride (8.5 mL of 3 M solution in THF, 25.5 mmol) was added dropwise
to a cold (0 °C) solution of amide z (2.5 g, 8.5 mmol) and THF (80 mL). The resulting
solution was stirred at 0 °C for 1 h, then allowed to warm to room temperature. After 2.5 h, it
was quenched by slow addition of aqueous AcOH (50%, 10 mL), diluted with water (100
mL), and separated. The aqueous layer was extracted with EtOAc (1 x 100 mL). The
combined organic layers were washed with brine, dried (MgSO,), filtered, and concentrated

in vacuo to afford 1.9 g (90%) of ketone a’ as a yellow solid.
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e A mxture of 2-nethoxyethanol (3.35 nL, 42.5 muol)
and potassiumt-butoxide (4.76 g, 42.5 mol) in THE

W@ 3dontdoevas stirred at roomtenperature for 1BCHUSR00TOI6161
this m xture was added dropwi se a sol ution of
4-fluoro-|-acetyl naphthal ene (4.0 g, 21.3 mol ) in THE
(20 10 mLpy _and the m xture was stirp

J room
tenperature for_24 h. The m xture was dilyted with
wat er d the phases separate organi c
| ayer ed , dried

red, and concentrateo to afford 5.6 ¢

(106% exaess wt. is solvent) of ketpne j' as a brown
l'iquid which solidified under high vacuum 0 O COOH

A BiixtBe of 1B-h¥dfoa)-l cavktogaphtteng aanér(hg m@mmn K610 Tdghte, 53.7
(Tagat

mrgolpand kgmﬁl}lybrogjhaﬂe . éﬂ%\/\é% aman VBME'%OV@L) wgé%éllt@d at 80

°c \ﬂﬁf@g h. Yhe cébledimikare das @u@ed wﬁhﬁatﬁr alﬂi}ﬁﬁ'actaﬂwltli £H1C17(Z)x 100
a suspension of the brono ac [
mly) | The ﬁ:@mby(ni@ o]:ﬁ_aylc \RAdses, Weke YRS ?d sgﬁlg éSOI\F%q%f}(])IusS Rﬁt{e}gg‘t)rlne 8ried

(M%EQS{) uﬁl?er@éﬁ%@ém&ﬂtrﬁté@ﬁwﬁaﬁi Mud¥ p2&Que. ITEltehyduﬂtﬁzrwaa milsdbed on to
i-tert- but acet al

Cefitegind pqu,;fgad,ﬁy)gggp gowggi(lash éggéalanB?S 5% gﬁ.& %oe% }rex%) to afford
1. 61% 4% Bf M@&o&ﬁ&ly%goﬁ@b hd a LigMASEIRA 0lid.h water, saturated

eous HCO3, brine, dried (Na2SsO4), flltered and
concentrated in vacuo to afford 2.87 g (78% of
3 k" as a yellow oil, wo was carrled on
F” further purification. 70 WO 2006/ 069063 ¢
) $1 O0O0O0-~ Br Fol 8wty
pr ocedu ti | ution of

k" (1.4 g, 4.5 mo I ™anhydrous T
(30 L) was cooled to -78 C under N@. n-BuLi (3.65 nL
of 1.6 Msolution in hexane, 5.85 mmol) was added,
A dctulen® chRsdetHokN Betai| WIt(B.Or, \t\m nshdl), bettofcaridX 1 i 1g, 125! mmol),

fol | oned b t yt 0
kO B P latl? ahﬁﬁﬂl:g(%sq gvlégﬂea%& a5,50°C.fof 16 h. Bepgoic acid
(00739 ¢ 4.0 mndiyta88 G005 (4. :srgg,atz n11¥181) @efeoﬂde:%ﬂarrd the mtme heated at 80

reactlon was. quenched a u
24 h. Thhe s B tﬂéﬁt@ d&yrﬁégﬁéﬁ?do Laak %‘&L{g&t&%mr
drRfl (Mg‘soﬂl)dfﬂt@l@d 2B M ratddi ih vt do atfd TINE (H&%)atfeketonmc as a
vacug. The crude material was adsorbed on to Celite
yedlad ofuri fi ed by | SCO Conbi Fl ash 40 g col um (2-20%
Et OAc- hexane) to afford 0.57 g 10 (5296 of fluoro
conpound 1' as colorless Ilqubg 00~

D — L

d e £

Following the general procedure of Oda (Oda, M.; Yamamuro, A.; Watabe, T. Chem. Lett.
1979, 1427-30), Trimethylsilyl cyanide (4.5 mL, 34.1 mmol) was added slowly into a mixture
of 5-methoxy-1-tetralone &’ (5.0 g, 28.4 mmol), catalytic Znl, in toluene (12 mL). The
resulting mixture was stirred at room temperature for 24 h. Pyridine (40 mL) and POCl; (8.0
mL, 85.2 mmol) were added, and the mixture was heated to reflux for 8 h. The cooled dark
solution was poured into ice water (300 mL) and conc. HC1 (10 mL) with stirring, extracted
with EtOAc (3 x 400 mL). The combined organic layers were washed with brine, dried
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F 11 Fm Trifluoroacetic acid (3.85 nL, 50 nmol) was
added to a stirred solution of fluoro conpound 1'

W@ 2008869963 5.0 nmol ) in CH2Cl 2 (50 nL) at rt. APCEIS2005/046161
stirring for 3 h, the solution was 15 concentrated in
vacuo to afford 0.95 g (100% of fluoro acid m as an

(M&50,), fildbica and@sncedratddad affad.4. 78 g@ific@iddNdnsatvtatdd nitrik(e’ As a brown
mxture of fluoro acid m (820 ng, 4.3 nmol), N,

solig, di met hyl hydr oxyl anine hydrochioride (420 ng, 4.3
mol ), EDC (825 ng, 4.3 mmol ), and DI PEA (750 |, 4.3

mol) in DM (12 nl) was stirred rt for . e
A TR PRS0 PREAHH RIS (AT 8@5653%1_ r{“’l&é%%g’g%ﬁgﬁ 8258
mn;lago{?l edidenk €100GhID, wdd hoardll MaOHI’C edrizesch. (AigSEdb)ing, fthd frepgete was
adsorbed on to Celite, and purlfled_g%]rm?lvg hed
renpOOBP0BYBEE. PETVessed wth oAl The sesbingiplupneyiapers yerg washe
witp B U WQOOW@ﬁ&@m‘; a4 Bt GHidtel it Saclio (ABPGd 002 ¢
'loro amde n' a$ an oilT. OO Fni OL5 To a
(8140 lofinitrtlm Fofs afykllayt splidnivkieh yyes qatried pn yithgut durghep pyrifjcpfiop e
at 0 C was added dropwi se a solution of CH3IMyClL (4.6
nm. of 3 Msolution in THF, 13.8 mmol ). _ The resulting
mxture was stirrgd at 0 Cfor 1 h, therr 2 h at rt.
The m xture was quenched wi th 50% agueo AcCH (10
m.), diluted ter (50 nL), Et nm.), and
separated. T us layer was extracited with Et OAc
(50 mL). The conbihed Et OAc | ayers were dried (MjSO4),
10 filtered, afd concentrated to af f8rd 0. 77 g (89%
of fluoro ketong o' as an oil. CNCN &H2 C g
Fol | owi ng the géeneral procedure of Coudret
Follédaing helgaieral pfoceduCofiod c@tversion oflp to@; gitrilSfie?h20 20020 mmel,
2167-74), ¢ sol ution, of .
affaf-dS‘%%-ﬁ%gKﬁgr@m?%‘ﬁafree%é‘%%}’%’&ﬁli"tﬂri le 11 (5.0 g, 29.7
nmmol) in 15 conc. HC1 (50 nL) at 0 C was carefully
added sodiumnitrite (3.07 g, 44.5 m§ol). The m xture
was stirr&dvdt 0 Cfor 1 h, then transférred into an

addi ti opal jungg, and added dropwiselto@n ice-cold
sol ut i m rcl (5.3 g, 53.5 l:rm) te\r/t\l% m) .
After “agd on, CH2Cl12 (80 nlL) wascadded to the

reaction mxture. The resulting m xture was all owed
to warmtw rt and was stirred for 4-h. The m xture was

Ryl BRSNS BT 3 ST SR T CRNCDAICS
hyd@Qy-Ti-dcetonaphthone u (5.0 g, 26.9 mmol), KOH (3.0 g, 53.8 mmol) in DMSO (60
mL) and water (20 mL). The resulting mixture was heated at 80 9C for 24 h. The mixture
was diluted with water (400 mL). The crystalline precipitate was collected by filtration,
washed with water, dried to afford 5.21 g (84%) of hydroxy ketone h’ as a brown solid.

®) A o Br
o~ OH OO O\/\O
CC Lo
h i

Bromine (610 ul, 11.9 mmol) was added over 10 min to a solution of hydroxy ketone h’ (2.50
g, 10.9 mmol) in CH,Cl, (30 mL) and AcOH (8.0 mL}) at room temperature. After 2 h, it was
quenched with 10% aqueous Na,;S;05 (5 mL), diluted with CHCl, (50 mL). The layers were
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The conbi ned CH2C12 phases were washed once with
saturated sodiumthiosulfate, dried (MSO),

wo 200663 adsorbed on to Celite, and purifi edP@HUSZBEED46161
Conbi Fl ash 120 g colum (2- 12% Et OAc- hexane) to
afford 2.63 g (46% of chloro conpound g as white

sep@@letl thnd #Be \WDe2R0BAE6966 3xtRACE] USROG /MI4616H.Clo TN Q@ngbined

org%mgow%o ! lagl#fi 6”8%‘ (Ei ﬁ%%ﬂlgcgu% | Nala’{g Crgg lflheeaqffegorui GASHES fﬂi@ ST ocined

M&HA.9raeced? add Goncdifttedad agfotddd.00 ge(pma)eof broa® katopeli] ae dark
iquid. OO0 Br x CN S 5 Follow ng the procedure of
bropgioflper g (Al terman, M Hallberg, A J. Og. Chem
2000, 68 7984- 89) a nixture of bromo ketone x (1.40
g, 5.62 mmol), Zn(CN)2 (790 ng, 6. 74 mmpl ), Pd(PPh3)4
(216 ng, 0.1F%ol) and DVF (8 ni) W&y heated in a

m crowave reactior (Entry's Optim n a seal ed
@ ter cooling,
iz ; tracted with

heavy-wal | pg at 180 C for. 5
it was dilyJte 0 with water (30

Et CAc (50 nl), drled (MgSH4) , flltere, adsorbed on to
Celite, and purlfled by 1 SCO Conbi Fl ash~40af col umm
(5-20% Et OA&-hexane) to afford 90¢ ng (83% of
nitrile ketone s' as white solid

. 0O Pr ti.-, 15
A m@mr@v\ﬁ %gﬂeﬂﬂweﬁbﬁ% St BlLof2-1 B an @(ftasel}stwﬁu&fﬁﬁ<‘?-76 &42:5
mﬂb gas &ﬁldeit treonz era&ue ﬂ0145'rru68)1“0 this mixture was

m xt ure o%o bronmo ketone x (10 i'C]'FH
addegoBonmze 0sBUiome s ener | DR INPAURIEpE KH 2eag BIPgTIIF 0

m].;? FrERGL Blred Etr%b{m% Lakd¥d 7R Q): hi Thém$@at &8s diluted with
eavy-wal l ed tube at for 8 min. After coolln

waldr (SthsLiliand the chesies nepmt@r The ereai layencvasarashyd Wifh 5 Wrvaom,

o By e, S ARt e o

of k&erk5%s aEEt@&dtqhebmlné) thdlflaﬂ fieslehi8B vapguIp6899 of chl oro
ketone t' as off white solid. 25 Exanple 5
brom nati on of met hyl ketones and preparat| on of

t hi azol es
COOH i

Following the general procedure of Tagat (Tagat, J.R.; McCombie, S.W.; Nazareno, D.V ;
Boyle, C.D.; Kozlowski, J.A.; Chackalamannil, S.; Josien, H.; Wang, Y.; Zhou, G. J. Org.
Chem. 2002, 67, 1171-77), a suspension of the bromo acid x (3.0 g, 12.0 mmol) in toluene
(18 mL) was heated at 80 9C. To this reaction mixture was added dropwise N,N-
dimethylformamide di-terz-butyl acetal (10.0 mL, 42 mmol), and the resulting mixture was
heated for an additional 30 min. It was cooled to rt, washed with water, saturated aqueous
NaHCO:;, brine, dried (Na,SOy), filtered, and concentrated in vacuo to afford 2.87 g (78%) of

t-butyl ester kK’ as a yellow oil, which was carried on without further purification.
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WD 2006/ 069063 PCT/ US2005/ 046161 \ | \ Br 1yo a b
Bromine (260 |, 5.07 nmol ), was added over 20 mn to a

wa@ i0a6wrs of ketone a (784 ng, 4.6 5 mol) i nPCHEEI085/046161
(10 mL). The solution was nmaintained at it for 1 h,
t hen quenched with 10% aqueous Na2S2G3 (10 ml-) and
stirred viggroyslly for 20 mn. The | ayeLs

separ at ed g t e organi ¢ phase washed W th saturated
aqueous (2 x 10 mL), brine ( ), dried

(Na, , S04 red, t fford 1 15 g
of brono & b as a yellowoil. Fi s by 'H NWR

|nd|cates6§ 70:15: 15 mixture of prodgctyto starting
ket one a%d di bromi nated materi al . Bbc N N H Boc N
FOlN%WI]B% %eérenﬁpal i}f&egu Rf %E&t' £ Htkr?erd s%[u@l%ﬁ @Frt ﬁutylAeszr XUlgg 45

), Lawesson's
mnfodag entyd{os IHFg30 mIL) avasmpdlyd tarra 8 t%ma@ﬁ @zmﬂ@uﬁé@’t Egmkof 1.6

M sf,oglét]é)n P ﬁeé% % o%f %3 agéh%rangl%le EIRES, EME&?’WJS%%H‘IS& §)r b Bnin,

|opur|t m xture s t hen adsor bed
folloRk® bedditioa of aaasiduqamfN fleatotizyzepbrutfomitnidsr(38hy. 10 s in THE

g.silica collggh |ent I 79 0,
(IOE{n%k &gﬁgg% att 5 a thg (r%ﬁ{%)rp W%Q lc_[tzegdf?e aé ar71$ Ce with
sarﬁira@a a@ue@@d NHLcas SI‘lEaOdqudous/hNek was xthacte@adthNIHD (2 BSO @lo), fified

Boc e

t | d th
(Mg%@ﬁafiﬂfeéqﬁl angl ‘]’?PS&“H? gcri B]If \(l:a?:mag]é erc%: g dxlila[te?'laggrgs ads%‘ﬁgcp&? o, Celite
and® 5&maeﬁyom@docélﬁb1@ﬁslg 40 %Ot%hmtﬂ e- m% BHONMRexa8Q). © affood p 57 g

ridine (1.76 and et hanol (75 nL) was
Giﬁg f@&mﬁﬁo%ﬂﬁﬁﬁﬁdPCToﬂ““ E'ethanol was renoved under

reduced pressure, and the residue was adsorbed ont o

Celite. The residue s chromat ogr aphe §h
gradient eluti® zEg-S%)EtCAc/CHQ afford 6.3
g (73% of thiazg as a colorless 25 solid.

Fr F m

Trifluoroacetic acid (3.85 mL, 50 mmol) was added to a stirred solution of fluoro compound
P (1.23 g, 5.0 mmol) in CH,Cl, (50 mL) at rt. After stirring for 3 h, the solution was

concentrated in vacuo to afford 0.95 g (100%) of fluoro acid m’ as an oil, which was carried

l
oi iOH :\ oi iN\O/
F o F o

A mixture of fluoro acid m’ (820 mg, 4.3 mmol), N, O-dimethylhydroxyl amine hydrochloride
(420 mg, 4.3 mmol), EDC (825 mg, 4.3 mmol), and DIPEA (750 ul, 4.3 mmol) in DMF (12
mL) was stirred at 1t for 3 h. The mixture was diluted with EtOAc (50 mL), washed with
10% citric acid, 0.5 N NaOH, dried (MgSOy), filtered, adsorbed on to Celite, and purified by

on.
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74 WD 2006/ 069063 PCT/ US2005/ 046161 p~N NS p N-N S
p’ Sd\l - S f Br 9 Amxture of bromde f (145 ng,
w@2®8/068063 ), PhB(OH)2 (107 ng, 0.88 nmol), K2OB3r/{8285/046161
gl of 2.0 M aqueous solution, 1.65 mmwol), Pd(PPh3)4
(15 ng, 0.13 mml), and 20% EtO+ 5 toluene (2.5 m)
Is%@lszotmagmsaitlﬁegj Cﬁzatémﬁmz( -0% OEtOB\ckhexdite tavafkard Oet8vga §18%) of fluoro
iluted w 12 (10 nL), and washed with 1 N NaCH
amyde i 22 {i) - The conbi ned aqueous |ayers were extract ed
with CH2C12 (1 x 10 nmL). The conbi ned organi c phases
were washed with brine (1 x 10 nL), dried (Na2SOH4),
filtered, adsorBed| n to Celite, and pusified by flash
chr omat ogr aphy 10 15- 20% acet one-fhexanes) to
afford 74 ny | ess solid.
Thi azol e e
: : ; exanes (1.5
m), was trea ed with N chlorosu00|n¢n1de (30 ng 0.22
n?nlah The re dllgg mxture was stirred @t rt for 2 h,
i C oi nt i al
b S RSB (B o PRy e el i
soRifign bﬂerg\ngmﬂ (obcmiatoﬁalMe stmnner‘ﬂiHFed?uanmcrl)  Blepreewdting mixture
ress S rifi
vt 100 'q R PhoBeEa . BLBPLRE Y gRACRTV B 80 BRMeons
A&BI@W lhEy( anesy with v@efcefrcqmmm Et@Aé 9994nLifané keperatstdhi Breciqaeous

Br 20 a

i a5 s it QA 600G s s e BEREHREE forl 4 ks,
filWrddNardcoRleQRELIGCIFII0. Te: (86%) ﬁgﬂl&raﬁetmf 3s anTdile

reaction mixture was stirred at room tenperature for

3 h. After this period, Celite was added, and the

di chl oronmet hane wagy renoved under reducéﬂdpressure.

The product was purified by chromatorgraphy (1SCO 12

g 75 WO 20067 060063 PQIL_USZQQS./_Oé.Gll ca col um,

col um was fi i m nut es and

then a gradi ent ofi O-
NH,

Np -NS-S

R

p
Following the general procedure of Coudret (Hortholary, C.; Coudret, C. J. Org. Chem. 2003,
68, 2167-74), to a solution of 4-amino-1-naphthalenecarbonitrile p’ (5.0 g, 29.7 mmol) in
conc. HC1 (50 mL) at O °C was carefully added sodium nitrite (3.07 g, 44.5 mmol). The
mixture was stirred at 0 °C for 1 h, then transferred into an additional funnel, and added
dropwise to an ice-cold solution of CuCl (5.3 g, 53.5 mmol) in water (150 mL). After
addition, CH,Cl, (80 mL) was added to the reaction mixture. The resulting mixture was
allowed to warm to rt and was stirred for 4 h. The mixture was diluted with CH,Cl,, and the
phases separated. The aqueous phase was carefully extracted with CH,Cl, (2 x 150 mL).
The combined CH,Cl, phases were washed once with saturated sodium thiosulfate, dried
(MgS0,), filtered, adsorbed on to Celite, and purified by ISCO CombiFlash 120 g column 2-
12%, BtOAc-hexane) to afford 2.63 g (46%) of chloro compound g’ as white solid.
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WO MN0g069083 S Br

9% Et OAc/ CH2C12 gradient over 9 mnutes.) to afford

128 ng (90% of bromide i. ONSOHp N OBu3Sn YO N

HO 5 Follow ng literature preP€rES1005/046161
((1) Maguire, M P.; Sheets, K R ; MVety, K ; Spada,

A. P.; Zilberstein, A J. Med. Chem 1994, 37,

2129-2137; (2) Moreno, |.; Tellitu, |.Qyg BPom nguez,

E.: SanMartin, R :SMur. J. Og. Chem 2302, 2126-2135)

a m xture of g hi azole i, (28Q-fg & 61 nmol) and

al kynyl st ann : ), V. B

Baroni, A C
9694- 9695) (25
50 ng, 120 mMmmo

Q ngﬁ 0.73 mol ), LiCM.lOcﬂapproxinately
) and toluene (6 nL) was degassed with

Folbwih® @R ehid@sl pdedurt for conversion of p to g, chloro compound ¢’ (2.63 g, 14.1

marpricagel £EAE SEs haoreh v SobdB et e At 100 ¢

3 h. After cooling, Celite was added to the m xture,
and the solvents were renoved under reduced pressure.

The residue was Pyrified by chronatogrfse (1SCO, 12
g silica colu golum was first fl with CH2C12
for 5 mnuteg en _a 15 gradign P0% Et OAc/
CH2C12 gradi & C 10 minutes.) t6&3 d 160 ny
(60% of alcohol k. ONON TM = ON S Brm

Fol | owi ng Iite?%tgre pr ecedent (hbideNjL R.
Nussbauner, T Heterocycles, 2000, 52, 849), 20
Fdub Wil Gies proédf: ofgHallberg (Atwoinap, NIVBlalbatyhehelrk. Cherg 2000, 68,

) and. TMG (.0, 6 £ S de #
T
PAPHAE), (216 098N ndn@il) 236 DMIN(S mL) was heated in a microwave reactor (Emry’s

Bi s(tri phenyl phosphj ne) pal |.adp I chl grJ de (46 .
O@l_nez;erm S)ea?laql a -gv&ge@r%l% ati lggi (ggc])r%l n.n%:f{eb 9(\)79(11&%0 ?{?Vas diluted
wm&éﬁ?ﬂdd gg,),amka&taﬁwnm ﬁt@Aoe(sm@st)sawdeMgla@@, gmmce ddstbed@On to

- or 30 mnutes. The m xture j W t
o ncEieia B SR ORPEh G Falimree e HPRE L0 o affore 00
mb BBy SMnigiloRGdoRfs 6ShliiteRolidThe aqueous ni xture was

extracted with 70% di ethyl ether in hexane (3 x 20

m.), dried (Na2SO4), filtered, adsorbed on to Celite,

and chromat ograpbhed. 76 WO 2006/ 069063 o
PCT/U82005/046161i i
Br Cl
X t

Following the procedure of Leadbeater (Arvela, R.; Leadbeater, N.E. SynLett. 2003, 8, 1145-
48), a mixture of bromo ketone x (100 mg, 0.40 mmol), NiCl, (103 mg, 0.80 mmol) and DMF
(2 mL) was heated in a microwave reactor (Emry’s Optimizer) in a sealed heavy-walled tube
at 200 °C for 8 min. After cooling, it was diluted with water (15 mL), extracted with EtOACc
(20 mL), dried (MgSO,), filtered, adsorbed on to Celite, and purified by ISCO CombiFlash 4
g column (5-15%, EtOAc-hexane) to afford 55 mg (68%) of chloro ketone t’ as off white

solid.

Example 5 bromination of methyl ketones and preparation of thiazoles
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(1SCO 40 g colum and a sol vent gradient of 0-11%
ethyl acetate in hexane after flushing wth hexane
w0 200686990 ut es). Term nal al kyne product 27 ngPCBU$2008646161
isolated along with 200 ng of silyl derivative. The
TVMS group was renoved fromthis material by treatnent
W th potassium carbonate (200 ng) in nmethanol (5 m-)
for 3 hours at rt. Celite and toluene 5 (1 nL) were
added to the m xture, and the solvents were renoved
under reduce essure. The prodys as purified by
chr omat ogr ap | SCO 40 g col um, ent. _gradi ent of
0-11% et hy,

hexane for p
term nal al kyne m (26% conbi ned) . \ /OY NO-(\ 10 H
CH3 Term naI a kyne m (50 ng, O. 12b mml) was di ssol ved

in THE (O m.) and cooled to -78 C.
Bregting CE0 0L FOTRIED. S GAORP T, .6 G W3 3 415 e 4
mr&ﬁ)oﬂ%ﬁ Q?lga(il@ mB TeNEHuddR Wisi thaihi@ihed & M@ifetUL BStheldVgicdidtled with

excess) was added, the reaction was 15
10%ta.qu¢o@@| Nﬁzﬁzoﬂ@()mlﬁ apdsirgad vigpgously dprcP O Hign Tht lapi treie geparated
|| 11860, (1R 1 1) Wee (1 x 10
an {EHESR R T bl Bl B PR IROD, (R Dt
mloy il a{a@mmmmredr enthe@xstentplte@lstg wfferd hadl & efebromejkgigee b as a
uri d.b o 12,
yel Wa8’ifl ejﬁ?alys%/ ul%yl on 8 %@@R (}%gcget at ég i EB gggg%)swttmg ketone
andibondn2&l mger#3%) of the rret hyl alkyne n. NN C, </
HS Boc 20 g Typical Boc deprotection: Carbamate o
(75 mg, 0.18 mmmol) was treated with TFA (2 nL) and
water (2 drops in CH2C12 (2 L) for h. The
vol atiles wereyr ved under reducedy_pyessure, the
resi due di Beof ve |§Het hyT acet atBoc(10 Nand washed
with 1 N NaCOH (3 2nmL). The conbi ned que%us | ayers
were extracted widh ethyl acetate (1 x 8 nL). The 25
conbi ned organi ¢ phases were washed wdth brine (1 x 3
m), dried (Na2SO4), filtered, and con ntra Elto ,
A paroulat@rasadine;id mptise ol Bosrrolie-aide 8 g & %5 o) awson's

re &Qé Q§ %05634 IREIIII) WRROReALH A MR ded 58P0 K& 16h Ms&ﬁaﬁgher
oupling procedure HN N BocHN N/ \ - OS '- N/ \
temperatures results in loss of enantiopurity). The mixture was then adsorbed onto Celite,

and purified by chromatography (ISCO, 120 g silica column, gradient elution 10-70%
EtOAc-hexanes) to afford 7.6 g (84%) of the thioamide d as a colorless solid.

g N g
oc” NH. Br — . w |
2 o) NS
S B

oC

b
d = e

~ A particular procedure for thiazole formation: A mixture of thioamide d (7.81 g, 34 mmol),

bromoketone b (7.05 g, 80% pure by 'H NMR, 22.6 mmol), pyridine (1.76 mL, 20.3 mmol)
and ethanol (75 mL) was heated at 80 °C for 1 h. The ethanol was removed under reduced
pressure, and the residue was adsorbed onto Celite. The residue was chromatographed (S10,,
gradient elution 0-2.5-5% EtOAc/CH,Cly) to afford 6.3 g (73%) of thiazole ¢ as a colorless
solid.
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5 a Typical HATU coupling: A m xture of amne a (169
nmg, 0.59 mmol), N-Boc-t-butly glycine (150 ng, 0.65
wOor@bpe90s,ATU (450 ng, 1.18 mol ), DI PEA (200 |PC/USB05/046161

nmmol) and DMF (2 nl) was nmaintained at rt for 2 h.

The solution was diluted with ethyl acetate (50 rnL)

and washed with 1 NHO (3 x 10 nL), 1 N NaOH (3 x 5
m), brine (1 x 10 nl), dried 10 (Na2SO4), filtered,

and cokce trated The residue was purified by I ash
chromat® C> 2, 10-15- 2096ethy| N

acetq S afford 286 ng ( oY bA
%%Ies@WONNNHﬁN H O \m/d3 N 1
15 Fol | owi ng thE general Boc deprotection procedure

descri bed above,” Boc amine b (317 ng, 0.64 mvl)

afforded a quantitative yield of amne c as a

colorless solid. NHON HNO NO/ONHNO S S 20
A thieire af bicBEedqW g d).33 mmol) URhBOOHR{(1@inp0.88 (B00, KagO; (825

0. 76 nmmol ), N-Bocaanln < 0.8 )
B el
toh\,{\%% (BBt %@ %ﬁmtaﬁlﬁedrat 86 o fet 3. ThE &g 6de bidas @nutwsmh CH,CI, (10

iluted with h% acetate (50 nlL) and vvashed with 1 N

mmund v@sheﬂsmm NGOG0 pemPCTh s draBas laygs pEreftracted

0

o U (i, oyl s v

mingdiodd @rpRiB), rfﬂ!snedu@lsqtbed/\m cnhCamfs apdpwiifead Wnflagh be@fnwgraphy

B e e o B
residue d fromabove was treated with TFA (2 nL) and

water (2 ops), in CH2C12 (2 m.) for 2 h. :

vol ati | s re renoved under reduced>§‘;9ﬁssre

’%}g\k S purified by reverse-phase
0. 194FA) and the solvents renoged by

0 /provide 166 ng (38% for 2 s
orI ess powder. Exanple 7

ani ne- L- cycl ohexyl gl yci ne ¢l
Thiazole e (70 mg, 0.18 mmol) in 1:1 dichloromethane:hexanes (1.5 mL), was treated with N-

| yophy |
of am ne e=as
N- Boc- N- net hyl

chlorosuccinimide (30 mg 0.22 mmol). The reaction mixture was stirred at rt for 2 h, at
Which point additional NCS (10 mg) was added and the mixture stirred overnight. Celite was
added, and the dichloromethane was removed under reduced pressure. The product was
purified by chromatorgraphy (ISCO, 12 g silica column, gradient elution 0-30%
EtOAc/hexanes) to afford 70 mg (99%) of chlorothiazole h.

hg — Vg

Thiazole e (120 mg, 0.31 mmol) in dichloromethane (1.5 mL), was treated with N-
bromosuccinimide (65 mg 0.37 mmol). The reaction mixture was stirred at room
temperature for 3 h. After this period, Celite was added, and the dichloromethane was

removed under reduced pressure. The product was purified by chromatorgraphy (ISCO, 12 g
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1 O BocN NH YCOOH 15 A solution of
Fmoc- L- cycl ohexyl gl ycine (3.6 g, 9.6 nmol) dissolved
WO e00B@h06H50 nL) and DIPEA (5.6 nlL, 32 nmol) wecT/Esesi046161
to 2-chlorotrityl chloride resin (5 g, 8 mmol) and
gently agitated for 3 hours at roomtenperature. The
silié LS RSuMA e BirstifTukhe DGMh £ H,Ciyefsy 7 miDEds MeOHeDia REient of 0-

times,

o LI G ormgues s el st go DR e dhoved
by treating the resin wth 20% pi peri di ne/ DVA (50 nL)
for 15 mnutes. The resin was washed with DVA 6
ti mes.[ A\sol ution of Boc-N nethylalanine (3 , 16

:%ggﬁg, U (6 ;vg, 16 mol ), aoeé DI PEA 5. &nuols 32
and gen |

(1Busn58=rt) was adééd Yo tRe re
ed for 2 hours at room'te@per

The re$ ag—washed withl!DVA 5 tinmes, DCM 28ti
and driegd undQ educed pressure. The 25 di peptjrde
cl eavedBf romthe resin by gentle agitation wt
HOAc/ TFE/DCM (1:1:3, 100 nL) for 2 hours at
tenperature. The resin was renoved by filtpgetd
the solution concentrated. Residual AcOH was r

ed
Fo?dxywmg é@taﬂap pr@gedmltt DRdsereM(B 5 Sheetnd R LI}/IL{%/Sety, Thépada, A.

s ST U9, BT, BB, 001.0Y Gues 88, PRASEIIRLE (R, 1
and t 79 WO 2006/ 069063
Doamguaszaoss@ﬂmm RsolBeent Pneefboad B2 gESRAIPYzarmiswre of

br%ﬁloéﬁldone &089 grgoﬁ e6)€( Ad%r@l%/%d ﬁgéyg}gagﬁnqge {\hﬁ%ouN MET. h)ﬂab&cub V.
B. ;8 BIAEOBQ(A Kk Nethyhe Chak. sai.n200L- @éhw&@i)a@% §g: ;Pc?%em% Licl
(a;m_r%?atalé I‘F%P% an|;21 r;%g I%%ne © ﬁnLP v@g t@'llé%%*sééﬁ %Vl&f?(ltro en for 30
mid. ,TﬁaﬁﬁSmp}hhylﬁlo,sphllli@pdllladlm@) 128 lﬂlg, . OZAm‘r@hewﬁs géﬁ@d and the

nn%ﬁlgqsyvas 76}d |9gg Z{?O( éggqﬂ@?tfere [ egj‘fe ﬁ;ll[% n){?%l dﬁ(& tge %nxn]rz and the

soWBis iBietéadvae dndd:ﬂ eb@lnced preatund SPieaesducofas Iplfzrlﬂiedrby ZHromato graphy

The m xture iltered_thro
S HEE Sthsareo colfyém V& flE 6518%n? Oﬁ1 %ﬁﬂ%&g@g 5tn|ﬁ lbt(%%'ldt tfien a
oGS D 020VOEM AP ITiLal, Gueaithi dwt i10eniyies. )l tooaiffcadnlﬁé nig @8%) of

a colorless oil, which was carried on directly.
alcohol k.

Oo.__N
Oo__N
Y g Ms—= >0y
s 3 O
S 1 =N
Y )
1 —

o = W,
Following literature precedent (Neidlein, R.; Nussbaumer, T Heterocycles, 2000, 52, 349),
bromide i (600 mg, 1.3 mmol), TMS-acetylene 1 (1.8 mL, 13 mmol) and TMG (0.6 mL, 5
mmol), were dissolved in dimethylacetamide (6 mL). This mixture was degassed with
nitrogen for 30 min. Bis(triphenylphosphine)palladium dichloride (46 mg, 0.07 mmol) and
copper(D) iodide (62 mg, 0.3 mmol) were added and the mixture was sealed and heated at 70 -
OC for 30 minutes. The mixture was diluted with 1/2—saturated ammonium chloride and

filtered through a pad of celite. The aqueous mixture was extracted with 70% diethyl ether in
hexane (3 X 20 mL), dried (Na;SOs), filtered, adsorbed on to Celite, and chromatographed
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OO0 O H2N CO2Me O0~H CO2Me b The am ne b prepared

above was conbined with CH2C12 (40 nlL), saturated
W@uwene®63 NaHCO3 (40 nli) and cooled to 0 C. BePlUs2095/046161

carbonyl chloride (3.0 nL) was then added 15 dropw se

and the m xture stirred vigorously overnight. The
(ISehases RiA A58 Rabhtadalkdt bm@la%lbﬁqmscqlﬂmmdleemeraém fdshing

with CH2Cl12 (3 x 20 The corrb
wilihegane s h it BRI Erony) 8 Ly ReB A one vit
200 'niétcﬁ rsﬁﬂ deﬁda?t% bejghe OMMD ofo8p Wla® réiched EldmOMBAGErEp be treatment
g silica colum, gradient_elution

wi tp@&éﬂlﬁ@%ﬁmﬁe (@90 mg} ngpehanola@ ) Igud oy atr‘hcé‘?ht%and toluene

(1 % 2 WY AYd & yehgureidathe §H&ks wdB @erﬁﬂ@@hhd&ﬂ'ﬁd‘d&céﬂﬁfr&sure
separated on a Chiracel QD colum eluting wth c$él17
t 0

ThEp@Hudieves persfied by echpparafograghySISER 4RtE . 80 Y?I“b%ré‘%‘e‘ft

o /
SSPSFRRRGEP ORI BT B JDARORR/ 00069 i e 11
mghf téhmiriakdlkyme mf26feSHpominGhz - pyr anyl gl yci ne ¢ net hy

ester (2.4 g, 7.82 mmol) 10% PdC (700 ng), MOH (80

nm.) was maintained under | atnosphere of H2 for 24 h.
The m xtufe s filtered through Celite tR MeCH,

and ated under reduced pres epd~gfford 1.35
g 57(\LO S d as a colorles ilg

Al ternatively yl glycine can be synt

enant i opur e\#e | ow ng the procedusie of

(Ghosh, A K ; ofpson, W J.; Holl oway,

McKee ; T. T.; Lee, H Y.; Mng

Sm th, A M Vai, J. M; Darke, P. L.; Zuggy, J.
Imni, EE A; Schleif, W A ; Huff, J. R ; Anderson
P. S J. NEd. Chem, 1993, 36, 2300). OO O + BocN

TehrmfaCaiQik % (5BREN. b FRlYRvas dissolved in THF (0.3 mL) and cooled to =78 °C.
LHMDS (0.15 mL of a 1.0 M solution of in THF, 0.15 mmol) was added dropwise and
allowed to stir for 10 minutes. Methyl iodide (0.1 mL, excess) was added, the reaction was
stirred for 10 minutes at —78 °C and then allowed to gradually warm to rt, over 45 minutes.
Celite was then added to the reaction mixture, the solvents were evaporated under reduced
pressure, and the residue purified by chromatography (ISCO, 12 g, column gradient elution
0-18% ethyl acetate in hexane) to afford 25 mg (63%) of the methyl alkyne n.

o

Typical Boc deprotection: Carbamate o (75 mg, 0.18 mmol) was treated with TFA (2 mL)
and water (2 drops), in CH,Cl, (2 mL) for 2 h. The volatiles were removed under reduced
pressure, the residue dissolved in ethyl acetate (10 mL) and washed with 1 N NaOH (3 x 3
mL). The combined aqueous layers were extracted with ethyl acetate (1 X 2 mL). The
combined organic phases were washed with brine (1 X 3 mL), dried (N2,SO4), filtered, and

concentrated to provide quantitative yield of amine p.
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H2N CO2Me d f 10 A m xture of amne d (1.35 g, 7.8
mmol ), NBoc-N-nethyl alanine e (1.74 g, 8.6 mmol ), EDC

W@ 2006069968. 8 nmol ) and MeCN (50 nml) was nai nt aPCEUSADS/046161
rt overnight. The MeCN was renoved under reduced
pressure, and the residue diluted wth Et CAc, washed
with 0.5 NHJ (3 x 10 nL), 0.5 N NaCH (3 x 10 nL),
dried (MgSO4), filtered, and concentrated to provide
15 2.1 g (75% of protected dipeptide f, as a clear

Efoh%le 60 O LifRarcddplifgqrddddir&£2Me BocN, -) | - N CY @2H H=H

To a 0 C solution of ester f (2.10 g, 5.86 mmuol)

and THE (50 nlL) were added Li OHH20 (1 23 g, 29.3

mol ) and water (2 nmL). The m xture ai ned at
O ¢ far 2 h, then the 20 cooling bath s re ved and
an

t H<gf xt ure was stirred overni ght. e THE was
under_reduced pres§@F%N )
{h CH2C12, washed with O.

BRI “red and concentrated to pFOVItw
(78% of @o de N- Boc-

N-mef hyl - L%a¥ani ne- L- dehydropyranylglfhlne g, as a
5 colorless solid. 81 WD 2006/ 069063 PCT/ US2005/ 046161
Typia]QIATU SodplihgBa ekt GDRiinB@OMNE9 M. Swnmbﬂ)hNiBos—t-bmly glycine

AR ol A RIS RS bt 554 BheD ks §z8b‘@ yil8 énnilol)dand DMF (2
mﬁ'mq?d}htgiﬁ%(g é(()tl 1t k;oraj 1amhe @olhn@{wh@mﬁx@d \glltfyethyleicétata mso mL) and

exa e nmol 1. NO
wisheiruitii N ACHE K o N PoHY (5. 5 @ﬁe? rinea ’ﬁg‘o ) dried
10 (Nm@) flltglacp aﬁégodcentgteg %h@?&lﬂue W:lg péettREbe flbsh dmndﬁ%&aphy (SiO-

mai nt ained at rt overni ght m xture was adsor bed
mﬁlﬁrzcz@l eithyd aggiade-heprands) @eﬁffbyd %&érr%%?ﬂ & PLiHge b psrgslotlpsypolid.
silica colum, gradient elution 5-50% Et OAc- hexanes)
to afford 94 ng of the product i as a col rless solid

10 co ' d with diisopropyl urea. T re was

c rﬁigd onndi Yectly to the next step

o)

H O ~N =N
e S

—

9 :

15  Following the general Boc deprotection procedure described above, Boc amine b (317 mg,

(=

0.64 mmol) afforded a quantitative yield of amine ¢ as a colorless solid.

g — g

20  Typical EDC coupling: A solution of amine ¢ (300 mg, 0.76 mmol), N-Boc-alanine (158 mg,
0.84 mmol), EDC (161 mg, 0.84 mmol), catalytic DMAP and MeCN (3 mL) was maintained
at rt for 3 h. The solution was diluted with ethyl acetate (50 mL) and washed with 1 N HCI (3
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0 O9 Yr'N BocNHNHN~H OO-N _ S CF3CO2H S The
crude residue i from above was treated with TFA (2 nl)
wapeaeinenoes (2 drops), in CH2C12 (2 nL) for 2 PCT/UBE05/046161
vol atiles were renoved under reduced pressure. The
residue was purified 15 by reverse-phase HPLC (C18,
F&b?]FﬁZQq NAOLATFA) 5 aRl0), tokige $0Ixv emtnsL) er@l €da,89.), filtered and

ylization to provide 77 54% for 2
coremtﬁ@défaplpvade 433 e plgrese fe%@leﬁowa’fsl‘ was ‘ES“F& dygn € ‘#\I %%) N NH

OS ~NH Og H\N~ Boc N O-~O TFA HOO k I 20 A m xture

of the Acetate product k (228 ng, 0.32 , K2Q03

(53 ng, : mol ) in aqueous nethanol 15
er,

Mas st rran rt for 1 h. Methap ed in
\/%?f i a\ di l.uted with ﬁa ra ed
12 1. Yo\nly, and the 82 WO 2006/06
_ { ggni ¢ _phase dri edCHAPSOA) | e
concent Fated in vacue“ o afford a crude product.

Conversion to the amne salt 1 was acconplished in 18%
yield (3 steps) follow ng the genera

Ty@'xdﬁi‘gp@qg T Ep@urifiratipn; Thegrudpygsidug d F\%r y dur eéreglte%wuh
TFA @it ehnd la{flc?wgtfer ?%(ﬂ)s)au{é{-{@lzg(Z L) ForMR IThe PE1LREY Rete removed

accor rocedures of described_in
ungsdr reaﬂuced(pjessm gThe@s@m wappgified by reysrgphise BPLCy ﬁg e&%ero
0. %EIA) (a§<§ §ne rsrgl’verﬁs émU&E‘a'b)y lydf;%lzatlon to provide 166 mg (38% for 2 steps)

of amine ¢ as a colorless powder.

Example 7 N-Boc-N-methyl-L-alanine-L-cyclohexylglycine

| O
BocN\/H\
NH COOH

A solution of Fmoc-L-cyclohexylglycine (3.6 g, 9.6 mmol) dissolved in DCM (50 mL) and
DIPEA (5.6 mL, 32 mmol) was added to 2-chlorotrityl chloride resin (5 g, 8 mmol) and

gently agitated for 3 hours at room temperature. The resin was washed with DCM 4 times,
DCM/MeOH/DIPEA (17:2:1) 3 times, DCM 3 times, and 2 times dimethylacetamide (DMA).
The Fmoc group was removed by treating the resin with 20% piperidine/DMA (50 mL) for
15 minutes. The resin was washed with DMA 6 times. A solution of Boc-N-methylalanine
(3.3 g, 16 mmol), HBTU (6.1 g, 16 mmol), and DIPEA (5.6 mL, 32 mmol) and DMA/DCM
(1:1, 50 mL) was added to the resin and gently agitated for 2 hours at room temperature. The
resin was washed with DMA 5 times, DCM 2 times, and dried under reduced pressure. The
dipeptide was cleaved from the resin by gentle agitation with HOAc/TFE/DCM (1:1:3, 100
mL) for 2 hours at room temperature. The resin was removed by filtration and the solution
concentrated. Residual AcOH was removed by azeotroping with hexanes (15 times volume).

The solid residue was purified by reverse—phase HPLC (Cy5, MeCN-H,O, 0.1%TFA) and the
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(1.3 g, 6.9 mol), and DIPEA (1.2 nL, 6.9 mmol) in DM
(17 nm.) was stirred at RT for overnight. The m xture
wor®edédost ed with Et OAc (50 L), washed wit h OPGI/BS14T/046161
0.5 N NaOH, dried (MgSO4), filtered, concentrated in
vacuo to afford 1.3 g (74% of amde b as a yellow
sol®RisirénoveRibg hyd{}@)ﬂu@t&fnﬁb gtovade M b luBdt) df uipieptéde N-Boc-N-methyl-L-
purification, COCH H2, 10% Pd/ C, COO-Na+ NaOH, ag.
al m@-rcmlohemglmpaa%a WhiteReWilgfo, pd/ C (200 ng) was added
|nto a solution of acid a (500 ng, 2.3 mmol), NaOH (92
2.3 mol) in EtOH (25 nl) and water (5 nL) in a
EXEFB@Iﬂer r eabtRpc-N-gihyl- hai@f’lﬂeé @@gdrﬁl?)}’lrﬂ‘é‘lflycwet h N2 for 10
m n, then hydrogenaped with a Parr hydrogenator at 50
psi at RT for 2.5(h. ] The resulting m xtuoe was
filtered through ite, concentrated in vatuo to
afford 50 ng ( 4°| of amine salt b as
gr eeni shx ~c@mExanpl e 10 COO- Na+ NaNC2,
CuBr aq I \ / Br NH2 a 83 QO 069063
PCT/ US2 04616 To a stirred mxture of the am ne
salt a (500 ng, 2.4 mol) in 6N HCl (30 nL), cool ed at
A ant&e oAaN- C%qg%dm@%ylé@ége MbthyS- e TAQBHrK, IMO.RQ Gross, M. F.;

portion }Jcautl on was used due to el evated 32?% n/ .
Mar’rgmg,elr Bt (i) Cheaf Seq: 1893, lld P34 apd @fqlﬁﬂcesithﬁrelq 17 mmol),

S%SIQCJ @%C@%ﬂgﬁﬁ/{eéﬁqgg m‘iﬁ QRd "M—IﬁQZS %L?W@s meihARRYE ﬂﬁdefr ldlﬂ Rglosphere

to an icé-water cold sol ution of tF1618

of hfgfor4Z431 firo mixtimg s fidteed tirgeehnEglite andehe Gl |W&Fft9ﬁé%1 AePH.
cz 0, ?th)atev(xfiﬁn(ﬁg ge%gceg\ uprégsgl\@{ % dford Iaqluﬁﬁﬁﬁdeoﬁelm oflafi® b as a
caution was use foam ng). The resulting
colotlests il evhicts wad dawiggd dn igeatlgach RT and was stirred for 4
h. It was (B'Iuted with CH2Cl 2 (100 nl), separated,
washed t hg agueous |ayer w th another portion of
CH2C12 (1QQ pi). The conbi ned CH2C12 wer shed once
with sat. Jag. Na2S2@3,—d&i ed (MySO4) @ an
concent yacuo. The cru N Wasoads or bed
on 10 t{éla'%ellté and purified Wﬁbi = agﬂélz g
col um (20- 100% et hyl acet at e- ane) to afford 175
my (29% of, bronmo acid b as a light yellow solid.
Exanpl e 11~
The amine b prepared above was combined with CH;Cl, (40 mL), saturated aqueous

NaHCO; (40 mL) and cooled to 0 °C. Benzyloxy carbonyl chloride (3.0 mL) was then added

dropwise and the mixture stirred vigorously overnight. The phases were separated and the
aqueous phase extracted with CHyCl, (3 X 20 mL). The combined organic phases were
washed with brine (1 x 50 mL), dried (Na;SOy), filtered, adsorbed onto Celite and
chromatographed (ISCO, 120 g silica column, gradient elution 5-55% EtOAc-hexanes) to
afford 4.15 g (80%) of racemic Cbz-pyranylglycine methyl ester. The enantiomers were
separated on a Chiracel OD column eluting with 10% EtOH-hexanes. The desired S-

enantiomer c elutes first under these conditions.

80



10

15

20

COOH EDC, DIPEA 0 NO- DW- 0: H Br HCO &Br 15 a b A
m xture of brono acid a (680 ng, 2.7 mmol ), am ne HCl
WG 2006/068063 ng, 2.7 mmol), EDC (520 ny, 2.7 mmpCY/pSBNE046161
DI PEA (472 L, 2.7 mol) in DVF (10 nL) was stirred at
RT for overnight. The m xture was partition between
wat er (50 nmL)opand Et OAc (100 nlL), separated, washed

the aqueous [l aypr with another portion of Et 100
M.). The 20 i ned organi c were washed wi th{ 1NJHCI
(50 nL), OH (50 L), dried+MySH), filtyred,

co . I hc@agaio. The crude product was adsor bed
0 Celitéland purified by |SCO Conbi Fl askN12Cf=Me
c (10-50% et hyl acetate-hexane) to afford 300 ngy

(38% of bffono am %iEbBaSI a yellow oil. 25 Exafple 12
r

ONG_ O cl, /[.B b '
A Topl ) ARV sl = TR i G4, 7Rl % e oo
mgﬂfhﬁ%ﬁ%ﬂ@@ﬁ?ﬂ% Qﬁ@lﬂaint&ﬁ;ll_f&lﬁ uacééi SI atinbsphere fof BLBdtAB! h. (TRe @ixtlre was
0 solution_.in , 6. [)Y. Th '
it Pegh Rt SU AR i g e R T 4 o
(1ob€éo)r8¥aﬁaﬁre Pashh coldiRsTbixt UlEmu@sly, BhaMD oBR06/A6 8O GRthesized in
PCT/ US2005/ 046161 quenched wi th 50% aq. (lil 54 ni)
enagippire dor {Howeethe (Bserepiry odndhogh é)‘%‘”?s@- ﬁ‘g’j JThompson,” W. J.;
Ho?&pﬂx af.a€. Mgk@e,%qw%né,w.el“.; nes Xty Mohwd, MM L SHitkAs. M;
50 "n)’. The conbined EtOAc_ were dried ( ,
WefiJ. Morlasfke, Znl: Cegat ety it ErheSdiey &&ﬂ%ﬁ?‘ i dnderson, P.

s # eglf@ﬁ{),,_p@gg,g(;,%bb)t_e and purified by | SCO Conbi Fl ash
12" g colum (2-10% et hyl acet ate-hexane) to afforod 150

5 mg (60% of brono ketone b as light yellow oi
opynd b may al sp bgyprepared enploying the

priqcedur es plescré'obgd Alvaro et al. (WD ,2004099143)

andYand Tsuno et™&l: | . Ghesmr Socg, J

~c484d1). 3347-55). Exanple 13 COOH OOD 1) COMe
B0 ) " i

d e

(=

A mixture of amine d (1.35 g, 7.8 mmol), N-Boc-N-methyl alanine e (1.74 g, 8.6 mmol), EDC
(1.65 g 8.8 mmol) and MeCN (50 mL) was maintained at rt overnight. The MeCN was
removed under reduced pressure, and the residue diluted with EtOAc, washed with 0.5 N HC1
(3 x 10 mL), 0.5 N NaOH (3 x 10 mL), dried (MgSO,), filtered, and concentrated to provide
2.1 g (75%) of protected dipeptide £, as a clear oil.

0O O

9 . i
BOCN\-)LH CO,Me BOCN\_/U\ﬁ CO.H

f g
To a 0 °C solution of ester £ (2.10 g, 5.86 mmol) and THF (50 mL) were added LiOH-H,O
(1.23 g, 29.3 mmol) and water (2 mL). The mixture was maintained at 0 °C for 2 h, then the
cooling bath was removed and the mixture was stirred overnight. Most of the THF was then
removed under reduced pressure and the residue was diluted with CH,Cl,, washed with 0.5 N
HCI, dried (MgSO0,), filtered, and concentrated to provide 1.53 g (78%) of dipeptide N-Boc-
N-methyl-L-alanine-L-dehydropyranylglycine g, as a colorless solid.
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/2 10 NO2 2) MOH NO a b The starting acid a (6.6

g, 30.4 mol) was treated with thionyl chloride (50
woregos/odee1L3 (50 L), and 1 drop of DMF at 78 ECT/082085/046161

h. The resulting m xture was concentrated in vacuo,

dried under high vacuum for overnight. The resulting

yell ow solid was cooled in an ice 15 water bath and

MeOH (200 nL) was added slowy. This was then refl uxed

of 1 h. After cooled Ao RT, the resulti
HNokeci pit ate was col | e
co Me and dri ed

byflltratlon,o aghed it h

af_f_oJr_d_,SC'QEf \GJL’L er b
as w, soleb arple 14 CO2 % Rd/ ¢ M
CO2CH3 20 NOZ €): H NH2* a b A suspensi on of és
a (g-0 g, 21.6 mmol) and 10% Pd/C (1.2 g) in MeOH (7200

m.) was purged with N2 for 5 min, then treatéd with
ball oon of H2 at RT until the reaction is conpleted

(checked b After purgin the eact
A ERIAER BT BRSNS R T Rl b BB g A o,
dlﬂeﬁi&uﬁmcggk hlEﬁ?’ll -Marhiae1 Wyt bhdpighcine ofiee ndxaaple d7 (60 mg, o 23
vacuo, an

d d ff 4, 97
NI e
mrE(l:)Z/ ]#?)2(@8?% W%OI)P%%MZA'(Z M-wéd Eﬁ(n@)ﬁea aﬁﬁl\bveﬁﬁg}ﬁ The

of brono ketone a (285 ny,

miZn(eCN)s2d{Bd onty, Caiteandralified row‘e@mwc&gé gr?ghca column,

.0 o4 - ehr&HubliiGE @WeMAes solid
& a%f%‘z% &T;P:Js %Ogﬁﬁt@ghéén%goeéﬁgio%ﬁe%%gtH rbut ed wth water
cofainate)l itk diisoampgidired. The Eixne wagcagricipnitpetly tp ghe next step.

i nsoluble material was renoved by filtration; the
solvent was dried (MgSO™4), and concentrated. The
crude duct was adsorbed on to Cellte purlfl ed
by IS nmbi Fl ash 12 g col um (5-20%¢

acet@t eYhexany) to afford 147 ng ( /()

B n N white solid__Conpound & maly I
prépared C<7sn'pl he procedures descri bed b

Al varo et al.S\N 4099143) and and “P5GRY et aI
(Bull! Chem Soc. Japan 1975, 48(11) 3347-55).

The crude residue i from above was treated with TFA (2 mL) and water (2 drops), in CH,Cl,
(2 mL) for 2 h. The volatiles were removed under reduced pressure. The residue was purified
by reverse—phase HPLC (C;5, MeCN-H,0, 0.1%TFA) and the solvents removed by

lyophylization to provide 77 mg (54% for 2 steps) of amine salt j as a colorless powder.

e Osb; . _gﬁ%ﬁ' g

o\/\O STFA Ho—/ O

k 1

A mixture of the Acetate product k (228 mg, 0.32 mmol), K;COs (53 mg, 0.38 mmol) in
aqueous methanol (1:2, v:v, 15 mL) was stirred at rt for 1 h. Methanol was removed in

vacuo. The residue was diluted with water, extracted with CH,Cl, (1 x 50 mL), and the
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Exanpl e 16 COOCH3 NaNO2, CuBr COOCH3 aqg. HC 0:141
NH2 | / CI 15 a b To a suspension of amne a (4.2 g,
wWQ@Re0g/06a063 ) in 6 N HCL (100 nlL), cool ed in i ceP@EUS2005/046161
bat h, was added NaNO2 (2.2 g, 31.4 nmmol) in portions
(caution was used due to elevated reaction
or %aﬁmﬁisélawdemgs&)t 8%d ®hédnfraed ﬁtvadnﬁﬁf) wibidi chelpardadtur e

, this cold solution was
Copyersiendo ghs|agnireofalid panacsppdishsd 1p48% -‘@E il gafte@%rﬁﬂﬁ%‘ymg ﬁ’e general
Jages (150 nmb). 20 After addition, CH2CL2 (80 nL) was
pr dﬁ . . .
added slowy to the mixture. The reaction mixture was
allowed to reach RT and was stirred for 4 h. It was
Exg | dted with nore CH2C12 (50 ni). The phases were
Ip)xarat ed. The aqueous phase was extracted with CH2Cl2
(2 x 50 nm.). The conbi ned CH2Cl2 were washed with
sat. sodiumthiosulfate (100 nm), dried (MyS®4), |and
concentrated. The crude product adsor bed g No_ -
Celite Hd™purified by ISCO g%%g?’l%a%h 25 120 g co‘Purm
é acgt at eNnexane) to aftford 3 1 £B&%
7

er b as a ite solid. Exanple ‘
JOONMCT/ US /046161 \ COOCH3 aci I\NO;H
O1) CH3MgCl, THE Cl HCl 2) 1 NHCI a b Follow ng the
gener al @rocedure of Wllians et al. (TetrahedPon

A mSidee of gcg 2 a( ?@ égg 5o mx%él? %regéé@ gc)cordﬁr% 18 tl)%t prbdetkes of descrlbed in

suspension o and am ne (70
King et a'l (L OngolLer. nl9§9 '|5|4E3ii'9:§€§56ﬁ2_)) arau_ne I—gll el a8 man8-%\paeol), EDC

(1%1%%)% rgmﬁ%é(ﬂ@}a %h@‘m]g% 9?mM §QhLﬂMpQ17 ﬁ\LSrlX’%s stfid4t RT for

i1 e keeping the tenperature bel ow
overmnight. ATheemix@urb wes aliluted with Bthdc (Peaddi washed with 0 NFECL 05 N

t O | I

NRULERS e iR nes el o MR AopP Y SEd R of e p s
yelloh sQIk)@hiah Jvas teeaddaeh wikteunfnsthen perifatati®® C for 3 h,

then cooled, diluted with EtOAc (150 ni), dried

(MgS™), and concentrated in vacuo. The 10 crude

product was adsorbed on to Celite and purified by |ISCO

Combi Fl ash 40 g colum (1- 10% et hyl acet at e- hexane)

to afford 900 ng (64%9 of chloro ketone b as a cl ear

liquid. ConpowuH b mayHak®erPbe, prepar ed eoptNa;rl ng the

pr ocedur es dedcri bed byaGM, \wgrimcH  at . 2004099143)
and and .(_BuJ_L._Qhem->Sopan 1975,
48(11), 4P~ 55 NO,
a b
10% Pd/C (200 mg) was added into a solution of acid a (500 mg, 2.3 mmol), NaOH (92 mg,
2.3 mmol) in EtOH (25 mL) and water (5 mL) in a Parr reactor. This mixture was purged
with N, for 10 min, then hydrogenated with a Parr hydrogenator at 50 psi at RT for 2.5 h.

The resulting mixture was filtered through Celite, concentrated in vacuo to afford 50 mg

(104%) of amine salt b as a greenish-brown solid.

Example 10
COONa* NaNO,, CuBr COOH
| ' ag. HCI I| '
NH2 Br
a b
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15 Exanple 18 EtOH, H2SO4 tol uene CCF COON (\vx7CO2Et

F a b Concentrated sulfuric acid (2 nL) was added
WG b@elg906D a stirred solution of 2- fluorophenBtEHUBL00H046161

acid a (10.0 g, 65.0 mmol) in toluene (100 n.) and

EtOH (7.6 nmL, 130 20 mmol). The resulting m xture was
ToNERHEAmBurd QP S afite shit B (300 th, 2MASMGD ACENHCA{H L)) cooled at 0
,..vacuo, diluted with EtOAc (200 nl), washed wit q%
C xoe0ddadiVaNO2 B3 mashe smindria OB%E‘PIEOH (Fetieg wag H@%%’dﬂe 0 glgypeed

rea%g&ct%ﬁm[rﬁt%u%‘)d WReM s%%@ afl (po@fo@ Q rhd this &)llﬁloﬁ %%dd@ﬁ d&ﬁ)t ike, bia a

[ ow oi l Exanpl e 19 é
drdﬁ%@zﬁunﬁ@@l@v@ 2©Etnn 198 frepvagertsoldoiRbiinR PhEWRF %6&? R f‘é mmol) in

wagec £ O;I(ﬂ?) ¢ en%h@ny i ng k@%]\l W& Aasd ﬂors[o%&ﬂiy Mhé‘?da@t‘fbn(}fnxture

uor ophe cetic aC|d a (10. , 58.1 mmmul)
(caunorEWG-ilséd_@lﬁb tmig’a,rmsgh rT|he tEsaltingRpiftee wzs gllovqefl to yegeh RT and was

il ut
st1f|}'6%~I /Pokg gltt N r?% d tﬁﬁ \év%g gg (Eg)%(s %é%%g%l‘é%@ﬁ%uwuts |1‘ayer
wﬂﬁﬁbthﬁaﬁﬁﬁ)’nﬁﬁ GJ]:EGIIZ (MEan)ba“Qq: oomidnddeGHChyS@4yashedhence with sat.

aqgﬁgf%’l]zg dZIgIlg§§4)ban lJfllgnctel(l) el% é}% u]oé T:}l%xgrg%eg ?’8&;&0 w{ adsorbed on
to Eteﬂel,and-lgﬁ@ﬂed@mco c&mmasmz g @llmiF(P0H160% re¢hyl heetate-hexane) to

rocedure for I
B R B AR B b S
af forded 10.9 g (95% of nltro ester b as a |light

Eyel { O\iv solid. 10 Exanple 21 N.OH ONO &C02Et ~ CO2Et
RplefINaOEt, EtOH F a b Fol | owi ng the general

procedure descri bed by Kenp et al. (J. Am Chem |Soc.
1975, 97,(8Oﬁ305 7312), react|[95bqj|pgAfluoro-e@ -2
(4.0 g, P mml),\|§panyl-n|t|DMFe(32rrL 24, 0

14
(on

A mixture of bromo acid a (680 mg, 2.7 mmol), amine HCI salt (264 mg, 2.7 mmol), EDC
(520 mg, 2.7 mmol), and DIPEA (472 pL, 2.7 mmol) in DMF (10 mL) was stirred at RT for
overnight. The mixture was partition between water (50 mL) and EtOAc (100 mL),
separated, washed the aqueous layer with another portion of EtOAc (100 mL). The
combined organic were washed with IN HCI (50 mL), 1IN NaOH (50 mL), dried (MgSOy,),
filtered, concentrated in vacuo. The crude product was adsorbed on to Celite and purified by
ISCO CombiFlash 12 g column (10-50% ethyl acetate-hexane) to afford 300 mg (38%) of

bromo amide b as a yellow oil.

Example 12
l
OsNo o O
CH3MgCl, THF
I I Br I I Br
a b

To a solution of bromo amide a (300 mg, 1.0 mmol) in THF (8 mL) at 0 °C was added drop
wise a solution of CH;MgCl (2.0 mL of 3 M solution in THF, 6.0 mmol). The resulting

mixture was stirred for 1 h, and then allowed to warm to RT for 2 h. The mixture was
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15 mmol ), and NaOEt (1.4 g, 20.0 mol) in EtOH (40
m.), after purified by |ISCO Conbi Fl ash 80 g col umm
W@ 2008069063 hyl acet at e-hexane) to afford 2.1 g Pa@7¥§2005/046161
difluoro oxine b as a light yellow solid. Exanple 22
NOH NaH, DMF CO2Et COREt - | \ N 20 NO2 a b A

quhedt Wi 500 dghBcOHT @QnIOX diRed with. Watd, (smnu) ammﬂtg)Ac (50 mL),

prepared according to the (gr ocedures ;y;E? é,b ﬁ’ﬁd OA

sem@rpé ékhe giquequy Tayppvasigstebyih Bigag Shml).7 dhe comqagd FlpAc

el g\q§$@ MRRed, AALEEbAEAR. Whe @ruY Srodwt wak £Hsbﬂ>e@on to Celite
y

V|gor 'stirred suspension of hexane-washed

and DOFi-yINCRiGratta b 17 & GHOTNG- 1091 3 ey TEFMEME (26 150
mgﬂé(k)? Z:}qs ror&? ket-ggg Jt_g S%SI%h Ql‘ﬂov&i %ﬂk @&h&ﬁlﬁ&j b 8y Wb M@iﬁned

diluted with
emphayag tk(eaﬁé)cedm)es deemheéby éélvarwttah (E{C@Q@4Q9214<3)zﬂgé apg Ysuno et al.

e r 55ried (MgS™), and
(B'\é)?g’légﬁt‘stroétoéda an%’\//?a%&lﬁ % g?ude product was adsor bed
on to Celite and purified by |ISCO Conbi Fl ash 120 g 88
2?6/ 069063 PCT/ US2005/ 046161 colum (1-10% et hyl
Exgple i3 e- hexane) to afford 1.6 g (41% of benzi soxazol e

b as an off wodwe solid. Exanple 23 O NCOgehtH EDC,

DI PEA b LCN 0: 10') SQCk, fHNs5 A m xture
of benzi g y aci —a—{(12379,~7. @ pr epar ed
accor di nd ocedu®)ddeORjescri bed Reymm, et al .

(J. Am Chem Soc. 1975, 97, 7305-7312), ami ne HC1

salt (736 rTg,a75rmDI) EDC(144g,h75nm3I) and
DI PEA (1.2

Tf@tStaftrnédiCIéita (ﬁﬁ & éP 46‘5@%%@%{63‘6 tW‘WéE‘O%Vg}?@@\N?r e“c’lL)r ({HCL 0

rn]}qacgdﬂol adh e phites 78AC Eir@akp 'fi%Q@sulIfhl)g ,rmxm&S)l?Eed:omehhat&l B vixtuo,
1 and water, dried ( peentrat ed t % o
drigfl fugdey ighqvaguyig §op ovsmie eFFE? §f‘c§5% g‘ Xt WS sooled] 1 fp ic

willidag SQ!Nicbn @Rl EwA%dded slowly. ThlS was then refluxed for 1 h. After

cooled to RT, the resulting precipitate was collected by filtration, washed with cold MeOH,
and dried to afford 5.0 g (71%) of ester b as a yellow solid.

Example 14
COCHs  10% Pd/C, MeOH (OCH,

a b

A suspension of ester a (5.0 g, 21.6 mmol) and 10% Pd/C (1.2 g) in MeOH (200 mL) was
purged with N, for 5 min, then treated with a balloon of H, at RT until the reaction is

completed (checked by LCMS). After purging the reaction mixture with N, for 10 mim, the
mixture was filtered through Celite, washed with MeOH, concentrated in vacuo, and high

vacuum dried to afford 4.2 g (97%) of amine b as a brown oil.

Example 15
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OO NCH3MgC1 ON ON 15 a b Follow ng the procedure

for preparing bronp ketone fromexanple 12, to
whensiewsnzol e amde a (1.2 g, 5.9 mol) was eCiies2005/046161

CH3MgCL(6.0 nmL of 3 Msolution in THF, 17.8 mmol).

The crude product was adsorbed on to Celite and

purified by,l SCO Conbi FlzaagdN)40 g col umo20 (1-5% et hyl

acet at e- hexang) to af PaPEnH/OMIg (719 oOf

al so—be—prepared—aeco D t he
procedures % ped by Smalley et ANTLS
Synt hesi s 2002 1 289-335) and Farooq et aI (WO
9614305) Exanple 25 00 Br2 AcOH/HDCMBr N 25 OO

184 6 I s d
A Gioder o Bio BN s Gk aord REener T 20 EPs ! Hfiod,Cand
Pdopfmb)(ss Pnng @hs 1((1&105 m"zng])é{g/am ehl Sr2€heite(l6n B rrmtr)>wav&fat 200 °C fhr 600
PCT/.US20 6
sof T OB BT FOGBE Y FEBE G RO Vg . he
1ns€!s§i§dmﬁtﬁ?£lh inta§ &8&ibve@Nby" flirticd; aﬁ@I sSIvblitr eds dated F{Mi&ﬁh) and
0
o DTG 1 i gienshed i {hc10% NeSEh H Sl
12 E%B%%t @&hoss Eﬂhﬁdacéth{efﬁ%he) BNEEoED merﬁg r(@a%)doﬂ mitrivalcatide haas a
fford 820 of brono ketone b as a

whit solids SeeppHE SN P TR AT TR oSt p B Rerbed by

AR S04, 8048 1k HWinAGant NEsuBE RERIRLBIRE QRGNS Off Japan 1975,
4S§§]§3f7zgv)\v?kl R e VAt k1985 S8 76h. 780)

Example 16
COOCHs NaNO,, CuBr COOCH;
“OO - *OO |
NH, cl
a b

To a suspension of amine a (4.2 g, 20.9 mmol) in 6 N HCl (100 mL), cooled in ice-water
bath, was added NaNO, (2.2 g, 31.4 mmol) in portions (caution was used due to elevated
reaction temperature). After stirred at ice-water temperature for 1 b, this cold solution was
added drop wise onto an ice-cold solution of CuBr (5.4 g, 37.6 mmol) in water (150 mL).
After addition, CH,Cl, (80 mL) was added slowly to the mixture. The reaction mixture was
allowed to reach RT and was stirred for 4 h. It was diluted with more CH,Cl, (50 mL). The
phases were separated. The aqueous phase was extracted with CH,Cl, (2 x 50 mL). The
combined CH,Cl, were washed with sat. sodium thiosulfate (100 mL), dried (MgSO,), and
concentrated. The crude product was adsorbed on to Celite and purified by ISCO CombiFlash
120 g column (1-8% ethyl acetate-hexane) to afford 3.1 (66%) of chloro ester b as a white
solid.

Example 17
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10 a suspension of NaH (60%in mneral oil, 37 ng,
0.92 mmol) in THF (3.0 nL) was added drop w se a
w@ 200063 of di fluoro oxinme a (140 ng, O0.61 i nP@I/PS1I005/046161
DMF (1.5 nmL). The resulting m xture was heated at 70
Cfor 4 h. It was cool ed, poured onto water (30 niL),
extracted V(\AJQt](? EtOAc (2 x 50 nL). The Et OAcd 5 shed
wi th water hlaad (MS™4) , ate ]

§ et was adébNb'd oﬁ?FHﬁ@gﬁ Qurf i ed

by | )i Fl ash 15 H2 g colum (1-5% et
acet ate Xane) to af foicl 60 nﬁ)wﬂ I of oXagol e
ester b as an off white solid. Exanple 27 COREt 70%
H2SO4 COcH ~NN F/ OF CO 20 ab A susfension
Folfowixneab %&m S}&e@n{ & ﬁhmamz e1831 r@TQJr)zhédeJQe@ 830366 ?)0 5461-
at 80 was cool ed, poured

h
S 6 PRI 0n aeS ol 15 LI Be Sedasgo0 me. 71 mmol) in
THE tjorxfﬂi)i 205 °C WRRPRPwI ddbed @l Rkaci @1“60' 16 V\l%!%ol%&&% dfé-rF 48.4

1.3 g (89% of benzisoxazol e acid as a white
m‘?BD EXerf] Bighils Keepioodh 'EmeeratmeFiEA)VOO WV OMftdd O:5 B a5 FC, the

rthlbprmk:tuQ wis 10984 W?{)ﬁ@ %9(@ §tuj;'> gT{oP%g&g%k r%actlon was

ovmngthe I‘OCG ure reparing am
qﬂé@@élﬁ% with AN Hgémlzluts@ wsthdll\éHélt( 160 alll),]heateg the riixﬁlrermﬁﬁ YC for 3 h,

th@hf é&[eqe&iﬂutéﬁ \;vﬁl{ EMJ (f 158 gnL?ydrfe ‘?JD Anfl fgncengf%tioq}%vaszfo The

colum (2-15% et aceta
cnnyt@rm@smmdeorm cmeto Cetis aad \phmﬁed bydBC@ Cmtlastipioa; dn@ (1-

10% edhlyloac%é&ﬁganeé t(l a#ord 900 mg (64%) of chloro ketone b as a clear liquid.
Compound b may also be prepared employing the procedures described by Alvaro et al. (WO
2004099143) and and Tsuno et al. (Bull. Chem. Soc. of Japan 1975, 48(11), 3347-55).

Example 18
EtOH, H,SO,
toluene
F F
a b

Concentrated sulfuric acid (2 mL) was added slowly to a stirred solution of 2-
fluorophenylacetic acid a (10.0 g, 65.0 mmol) in toluene (100 mL) and EtOH (7.6 mL, 130
mmol). The resulting mixture was heated at 100 °C for 1.5 h. Tt was concentrated in vacuo,
diluted with EtOAc (200 mL), washed with 10% K,COs until the washes were basic, dried
(MgSOy), and concentrated in vacuo to afford 9.9 g (84%) of ester b as a light yellow oil.

Example 19

/@\/\COOH EtOH, H;S0, /©\/\002Et
F F F F

a b
Concentrated sulfuric acid (3 mL) was added slowly to a stirred solution of 2.4 di-
fluorophenylacetic acid a (10.0 g, 58.1 mmol) in EtOH (100 mL), stirred at RT for 2 d. It

was concentrated, diluted with EtOAc (200 mL), washed with 10% K,COs until the washes
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FOFG6 ab Followng the procedure for preparing of
ket one from exanpl e 24, benzi soxazole am de a (740 ny,
w@2®@6memb3 af f orded 390 ng (6699 of benzi soxazPCBUS2005/046161
ketone b as an off white solid. 10 Exanple 30 F COON

H2SO4, EtOH F 1:C CO2Et F F a b Follow ng the
welRAGEMHE (11850 Pr SRAhaGrasd Brvataom @soadpl.e g195.5%) of difluoro
2, 5-di fl uorophenyl acetic acid a 15 (9.56 g, 55.6 nmol)

estabfaopddie lida g (839% of difluoro ester b as a clear
l'iquid. Exanple 31 H2SO4, EtOH COCH ((CXREt F F F a
b 20 Followi ng the procedure for preparing ester from
Ex?gzii@ e ll;) f2 S-Si gl uor ophenyl acetic acid a (10.0 g,
.1 nmo a rded 10 9% of difluoro ester b
as a cl e@;&PQQ"EanEgOI% %é/@‘ ONGRE  Co2Et
CQ2Et F No EtOH F 25 a b Fol l 4he procedure
for preparing oXime fromexanple 21, difluoro ester a
(9.2 g, 46.0 ymmol ) afforded 5.57 g (5%% of difluoro
oxime b as a white solid. 91 WD 2006/ 069063 o
Follr@ing JSROnysyedws Ten Prepaiaspisir FemesampisnEs- GapEpphegpisetic acid a
(10'.\@39‘% R nlﬁ'hcgﬂ_hfﬁ)rded 10.9 g (95%) of nitro ester b as a light yellow solid.

Example 21

\<OH
Y\/ONO |
/@\/\COZEt CO,EL
F F NaOEt, EtOH F F
b

a 5
Following the general procedure described by Kemp et al. (J. Am. Chem. Soc. 1975, 97,
7305-7312), reaction of difluoro-ester a (4.0 g, 20.0 mmol), isoamyl-nitrite (3.2 mL, 24.0
mmol), and NaOEt (1.4 g, 20.0 mmol) in EtOH (40 mL), after purified by ISCO CombiFlash

80 g column (2-30% ethyl acetate-hexane) to afford 2.1 g (47%) of difluoro oxime b as a

light yellow solid.
Example 22

N;OH

| NaH, DMF CO,Et
A
©f\002Et o @E%“
NO, O
a b

A solution of the nitro oxime a (5.0 g, 21.0 mmol) prepared according to the procedures
described by Kemp et al. (J. Am. Chem. Soc. 1975, 97, 7305-7312) in DMF (30 mL) was
added drop wise over 25 min to a vigorously stirred suspension of hexane-washed NaH (60%
in mineral oil, 840 mg, 21.0 mmol) in DMF (40 mL) under No. The resulting dark colored
solution was heated slowly to 130 C for 8 h. It was diluted with water (200 mL), extracted
with EtOAc (2 x 200 mL), washed the EtOAc with brine, dried (MgSO,), and concentrated in
vacuo. The crude product was adsorbed on to Celite and purified by ISCO CombiFlash 120 g
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FF ab 5 Following the procedure for preparing

oxime fromexanple 21, difluoro ester a (10.8 g, 54
worewbpewbs or ded 4.9 g (409 of difluoro oxi me PCEHESH5/046161

white solid. Exanple 34 NS OH NaH, THF, DMVF CO2Et F

| C2Et O FN / FQ10 a b Followng the procedure
001{1195 éPfl@%aﬁHyﬂ] Getnt-BExahé)aBEANNE & @6 %) dif fokhiisogazolei bres an off

, 24.0 mol) afforded, after purified by |ISCO

Wh(%&ﬁilldFl ash 40 g colum (1-5% et hyl acetate- hexane),

2.66 g (53% of benzisoxazole ester b as an off white

solid. 15 Exanple 35 sOH N NaH, THF, DVF CO2Et CO2Et
ExgnpeP3 (;:~101 F F a b Follow ng the procedure for

preparing ester fromexanple 26, difluoro oxige a/ (4.9

9, 21.4 yudy afforded 2.9 ¢Sl benzi sokaol e
est er ag a light eI ow crysinvaddN ne. 20 _Exangpl e/c%

co2 92 SO4 + ~N A N—ab-Fel | g mhe
proc yf or preparﬂR% acid from exanpl e~
benzi soxazol e ester 2.1 g, 25 10.0 nnDI) af f or ded

1.92 g (869 of benzisoxazole acid b as an & f white
A %I{Eg offgébm’svggég}om 0699§§ g,Pg/ US%)Ogr%aqu' gizgg'rdinag HB'p?oc%Zures
described by Kemp et al. (J. Am. Chem. Soc. 1975, 97, 7305-7312), amine HCI salt (736 mg,
7.5 mmol), EDC (1.44 g, 7.5 mmol), and DIPEA (1.2 mL, 6.7 mmol) in MeCN (50 mL) was
stirred at RT for overnight. It was concentrated in vacuo, dissolved in EtOAc (200 mL),
washed with 0.5 N HCI and water, dried (MgSO,), and concentrated to afford 1.4 g (88%) of

benzisoxazole amide b as an off white solid.

Example 24
o. ./
N, Q
O CH;MgCl
\/N I\ N
o o]
a b

Following the procedure for preparing bromo ketone from example 12, to benzisoxazole
amide a (1.2 g, 5.9 mmol) was added CH;MgCl (6.0 mL of 3 M solution in THF, 17.8 mmol).
The crude product was adsorbed on to Celite and purified by ISCO CombiFlash 40 g column
(1-5% ethyl acetate-hexane) to afford 670 mg (71%) of benzisoxazole ketone b as a white
crystalline. Compound b may also be prepared according to the procedures described by

Smalley et al. (Science of Synthesis 2002, 11, 289-335) and Farooq et al. (WO 9614305).

Example 25
0) @)
B o
AcOH/DCM Br
\/N - \,N
O 0
a b

Bromine (184 pL, 3.6 mmol) was added drop wise to a solution of benzisoxazole ketone a

(525 mg, 3.3 mmol) in AcOH (1.5 mL) and CH,Cl, (6.0 mL). After 1 h at RT, LCMS
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;0 (r)NONFF ab 5 Following the procedure for
preparing acid from exanpl e 27, benzi soxazole ester a

W@ 2004/06p06311. 5 nmol ) afforded 1.92 g (76% of PCT/US2005/046161
benzi soxazol e acid b as an off white solid. Exanple
38 O COOH EDC, DDPEANF O MCNF/O N+ H N O

indhd@!eg & filchtﬁmb Fidéqilnbpa\zaf amgt}hrel W@ 813t Eathé eactjon epstnierngd stirred

am de from exanpl e 23, benzjso ole acid a

at BT fer oWpelghtaflf waugpnaied iy 1@@%3@225@)%’3’ 6@}%?? %tkg‘&ﬁ&g“oo mL),

wadlth A ehds B NAULE! %\%Waé@,l dridd (FE80D)| endBEnrtrateCIdad@o afford
DIPEA N '\ H O CN\V + NN NOHC O P15 FF ab

820 me (105 afbreme kpipareprtEowdPilpr epari ng ami de from
exanpl e 23, benzisoxazole acid a (1.9 g, 10.5 mmol)
afforded 1.7 g (72% of benzi soxazole amde b as a

Exbnpge6 sol i d. 20 Exanple 40 OO N F O CH3MgCl F ON ON
ab 93 W 2006/¢8ﬁ9063 PCT/ US2005/ 046161

N NaH, THF, DMF CO,Et
A
COLEt
F F F @)

a b
Following the general procedure of Strupczewski et al. (J. Med. Chem. 1985, 28, 761-769), to
a suspension of NaH (60% in mineral oil, 37 mg, 0.92 mmol) in THF (3.0 mL) was added

drop wise a solution of difluoro oxime a (140 mg, 0.61 mmol) in DMF (1.5 mL). The

resulting mixture was heated at 70 °C for 4 h. Tt was cooled, poured onto water (30 mL),
extracted with EtOAc (2 x 50 mL). The EtOAc was washed with water, dried (MgSOs), and
concentrated. The crude product was adsorbed on to Celite and purified by ISCO CombiFlash
12 g column (1-5% ethyl acetate-hexane) to afford 60 mg (47%) of benzisoxazole ester b as

an off white solid.

Example 27
CO.Et  70% HxSO, COOH
A
\/N - \,N
F O F O
a b

A suspension of benzisoxazole a (1.6 g, 7.8 mmol) in 70% H,S0, (30 mL) was heated at 80
°C for 4 h. It was cooled, poured onto crushed ice. The solid was collected by filtration,

washed with water, and dried to afford 1.3 g (89%) of benzisoxazole acid b as a white solid.

Example 28
o [/
COOH EDC, DIPEA N,
O MeCN P
F O HCI F O
a b
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Fol  owi ng the procedure for preparing ketone from

exanpl e 12, benzi soxazole amde a (1.95 g, 8.7 mol)
w@tdoene®ed 448 ng (30% of benzi soxazol e ket oneP®@I/ES2085/046161

brown oil. Conpound b rmay al so be prepared accordi ng

to the procedures described by Farooq et al. (WO

FolRRAA3@8 brocadurX fdfPteBarthl 42i€2 frdmlex4sBd/BT Ibefdibofdolerackd 2 (.3 g,

Fol | owi ng the procedure for pg@{)a}qlgg kletor}g_léfyo | acetate-
7.OcwmpRppiords, aBerpTSEkE; IO GRIREHSh (4 2raugn (7,18 % i joetate
he: 3D OTAeHL 49%) BBk dizoh arkBEE hsO¥BRObRAKE One b a5 a

whi'te crystalline solid. 10 Exanple 42 COOH COOCH3 \

H2SO4, MeOH COOH COOCH3 a b 15 A suspension of

- papht hal enedi carboxylic acid a (10.0 g, 46.3 mol)

Ex%ﬁéﬁ/g%—l (70 mL) and H2SO4 (5 nL) was stirred at RT for

2 days, and the@._heated at 50 C for 10 It.Qt _was

concentrated in , re- '%%?Ived in CH2CI2 (300

m.), washed®ith\10% K2C0O3 nm.), N, MySH) ,

and concent ¢d No give 6.6 g (60% -e¥ter b as

yel | ow sofi d>¥ 20°Exanpl e 43 COOCH3 Li ‘OHH20

COOCH3 COOCH3 b A mixture of the di-ester g (2.0 g,

8.2 mol), LiéH (344 ng, 8.2 mol) in THE (40 nl),
Follaiag tHeSprode)lipreaiod privis@inlg (of ketohe (ram exwinple @4, anziRgxazole amide a

vernight.. L indi c S, . [ i - .
Q5 R ROV PELRTLE R B DBl
was added to the reaction 94 WO 2006/ 069063

PCT%%JSZOOS/ 046161 m xture. After 4 h, it was diluted
Exgmp .5 N HC1 (100 nlL), extracted with Et OAc (100

m), dried (MSQ4), conSentE@Hed t FafhkQre~l. 4
(74% onfP as_a_l_pgm—yeuoﬁg
F F
b

a o}

Following the procedure for preparing ester from example 19, 2,5-difluorophenylacetic acid a

(9.56 g, 55.6 mmol) afforded 9.24 g (83%) of difluoro ester b as a clear liquid.

H,SO,, EtOH
COOH zmm - CO,Et
F F

F F
a b

Example 31

Following the procedure for preparing ester from example 19, 2,3-difluorophenylacetic acid a

(10.0 g, 58.1 mmol) afforded 10.8 g (93%) of difluoro ester b as a clear liquid.

Example 32
NxOH
F\@Cooga WONO F\©le02Et
F NaOEt, EtOH F
a b

Following the procedure for preparing oxime from example 21, difluoro ester a (9.2 g, 46.0

mmol) afforded 5.57 g (53%) of difluoro oxime b as a white solid.
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Exanple 44 COOH O 1) SCCl 2, toluene 2) Me2Zn C 5
CO2CH3 CO2CH3 a b A mxture of nonoacid a (1.4 g,
wW@G26/emb3 and SOC12 (9 nlL) in toluene (15 nlL)PE@EES2005/046161
heated at 75 C for 4 h. The solvent was renoved in
vacuo, diluted with toluene (50 nL) and concentrated,
and dried under high vacuum overni ght. The resi due was
suspended in toluene 10 (30 nL) and cooled in
Exprgple 3&it er bath. Me2zZn (12 nL of 1 Msolution in
heptane, 12.0 nmol) was added slowy, stiroied at RT
for 3.5 h. The reactio s o ched vvitthsat. NHACL,
di | uted with w (100/ mL)7 "eXtractg ! SlEPAC (2 X
{gSQ4),_and _concent 5 n vacuo.
oduct was a@eet pegon to g
purified By 1SCO Conbi Fl ash 40 g col ygm (1-10% et hyl
acet at e-hexane) to afford 890 ng (86% of ketone 15
ester b as an off white solid. Conpounotlb may al so be
reparned reghl i fd bed alyw.s g, 54
rolo R HRCOGRLR Mt A A EpRP2, ERETd B a8 &
miB3YABrdedciCHs (30%) Bf difluorp@xianeth asBrvdwifp pdid( 1. 49 g, 9. 3
nmmol ) was added slowy to a stirred solution of ketone
a (1.47 g, 8.5 nmmol) prepared according to the
Expmpleedur es descri bed by Berg et al. (WD 02066480) in
33% HBr/ AcCH (28HrrL) at RT. It was stirred for 1 h,
diluted with etNier (65 gl mgnevEtirred vigeypusly

for 1 he The solid was col'l ected by i ltratfon, washed
W th ethe ghCQaFttuum—Z%—eLr—i—eel—t—e a @o ’N88 O
(100% of met hyl ketone b as a ysl¥Fowysolid.

Exanpl e 46 95 WD 2006/ 069063 PCT/ US2005/ 046161 COCH 0O
01-1 Mel, DMF,aA OHNO ab A mxturebof

Fq%légﬁlgrt}?q)\(%gge{dgg tjgggrééa-r}%gregtgrx %cl)rln %xa%(l:plled26a, dgf?u'OIZOSO)gl'ne _'?i%s} g, 24.0
mmol) afforded, after purified by ISCO CombiFlash 40 g column (1-5% ethyl acetate-

hexane), 2.66 g (53%) of benzisoxazole ester b as an off white solid.

Example 35
SOH
N NaH, THF, DMF COLEt
A
CO,Et \,N
F 0]
F F
a b

Following the procedure for preparing ester from example 26, difluoro oxime a (4.9 g, 21.4

mmol) afforded 2.9 g (65%) of benzisoxazole ester b as a light yellow crystalline.

Example 36
CO,Et  70% HySO, COOH
F A F. {
N N
o 4 o
a b

Following the procedure for preparing acid from example 27, benzisoxazole ester a (2.1 g,

10.0 mmol) afforded 1.92 g (86%) of benzisoxazole acid b as an off white solid.
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mol ), and K2C33 (10.0 g, 72.7 mmol) in DWF (110 nl)
was heated at 80 C for 16 h 5 overnight. LCMS
w0 pabsoetoesl | nconpl ete reaction. Extra Mel (4.68CQHUSB85/046161
nmmol ) was added to the reaction m xture and heated at
100 C for 3 h. It was cooled, poured into ice water,
and 10% K2C03 (50 nlL), extracted with EtOAc (2 x 150
m.). The conbi ned Et OAc were washed with water, dried
Exqopiest#) , concentrated in vacuo. The crude product was
adsorbed on to ki te apdupo,i fied by | &EGHConbi Fl ash
80 g col um_( 2- 0% to 10 afford

et hyl aget at e- hexane
4.68 g (65 {] hydr—eqet—nel-t—n&e
white soli

H?0 ag. THE N
O/ NO a 15 Lithium hydroxide (41.45 g, 34.5 nmol)
was added to a solution of dihydroquinoline ester a
(1.50 g, 6.91ammmol) in THE (40 nL) foblomed by mater
&ég m.). The m_ xture was §t|rred o q 4
ng Bisererut & Prepagag agd fym Grrupe it enEB s &) mft) &
11.806ndd) At o2 E106%) SHlbenziddxiMdiel £idHals iafl off vittie poltdat ed
and was collected by filtration, washed with water.
The EtOAc was separated, dried (MJSQH4), concentrated
| uo to afford a white solid product. 20 A
EX&&%%?ged yields of 1.41 g (100% of dihydroquinoliqp
acid b as a white solid, which was used with o

further L PP cat i on. ExarrpI eEQ%(%%@-IO(} EDC, II’SII;B\

"IN MECN | + MpfON O * 25 a
20061 §§ PCTﬁUSZO®5/046161 g
N, N—D I sopropyl et hyl di¥lne (1.37 g, 10.7 mmol) was

added to 2 suspension of di hydroqui noline acid g
(2.42 g, #11.9 mml ), anine (1.40 g, 14.3 nmol), and
FoErDﬁng thedBoq@dure Idk.pReparing ymida fm@da@ge 2ﬁ;|_l)en21§Q)qaqu@@puhg (14 g,

Tarclbadreds 15 e S GRRHOR wBol B e it
and 0.5 N NaOH (50 nL), dried 5 (MgSO4), concentrated

to afford 1.98 g (67% of di hydroquinoline amde b as
ExgmpleidPe sol i d,

o [/
COOH EDC, DIPEA N,
{ ~ O~ MeCN L7
/N + H ‘ /N
o «HCI o
F
a b

(Following the procedure for preparing amide from example 23, benzisoxazole acid a (1.9 g,

10.5 mmol) afforded 1.7 g (72%) of benzisoxazole amide b as a brown solid.

/
O N,
F\@j?/ o) CHsMgCl E
N/
,N
O

Example 40
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whi ch was used with out further purification. Exanple
49 NCOO | CH3mgCl, THEIi ONO 10 a b Follow ng
wo b@epewerdure for preparing ketone from exanpP@r/122005/046161
di hydroqui noline amde a (2.17g, 8.82 nmol), CH3MgCl
(8.82 nL of 3 Msolution in THF, 26.5 mol ) afforded
Foll6®ing ik fré3re 6dr pilépayialy baeteiohi examisiet Ianls:nbismzcﬂe yreide @1.95

B L

oBe pRiphrkd ackBfting téa(e@}oce&ﬁes%m&ﬂbﬁmo@wm (V8O 9614305).
harm Bul|. 2001, 49(4), 407-412). 'Exanple 50 1)

Pd(dba) 2, dppp, O Br TiOAc, DM N2) INHC I ~ N a
ExdmpRQ1Fol l owi ng the general procedure of Legros et al.
(Tetrahedron 2001, 57, 2507-2514), 4 bronoi soqui noline
a (1.0 g, 4.8 nf I af forded 707 ng (86%QCpf ketone b
as a light yello lid. e 51 O N, COCH EDC
J 39N Ob‘%ﬁﬁggkl 25 b 97 WD
2006/ 06906 0I/U§2005/046161 Follo t b pr ocedur e
for preparing ar? de from exanpl e 48, O
di hydr oi soquFnoline acid a (1.25 g, 62 mmol)
prepared according to the procedures described by
Deady et al. (3. Heterocyclic Chem 20%1, 38, 1185)
Folib#vaizdedpré@dutgor( (€94 ing ketohieHyou edagpiypuli2n bdnzisexazoie dmide a (1.70

g, §S6 rrallmgl‘}e Llljfcgg\édgllég]mgs(M%) of benzisoxazole ketone b as a white crystalline solid.

Example 42
COCH COOCH;
O O H,SO,, MeOH I I
COOH COOCH;,
a b

A suspension of 1,4-naphthalenedicarboxylic acid a (10.0 g, 46.3 mmol) in MeOH (70 mL)
and H,SO, (5 mL) was stirred at RT for 2 days, and then heated at 50 C for 10 h. It was
concentrated in vacuo, re-dissolved in CH,Cl, (300 mL), washed with 10% K,COs; (200 mL),
dried (MgSOy), and concentrated to give 6.6 g (60%) of di-ester b as yellow solid.

Example 43
COOCH; COOH
I l LiOHeH,O I I
COOCH; COOCH;
a b

A mixture of the di-ester a (2.0 g, 8.2 mmol), LiOH (344 mg, 8.2 mmol) in THF (40 mL),
water (5 mL), and MeOH (1 mL) was stirred at RT overnight. LCMS indicated some starting

di-ester still remains un-reacted. Extra LiOH (84 mg, 2.0 mmol) was added to the reaction
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Exanmple 52 ON,G O CH3IMgGl \ N Oa b Follow ng

the procedure for preparing ketone from exanple 49,
waledvgdewssoqui nol i ne ainde a 10 (0.754 g, 3. 0BCHI810P5/046161

af forded 510 ng (85% of di hydroi soqui noline ketone b

as a yellow solid. Conpound b may al so be prepared

mlﬁ% O@ENGh tiOydshBluiRl Q6@ AL ¢ SICH e90 inki§ flextbiyictdl wiglht BeOA8t(100 mL),
(Sci ence of Synthesis 2005,

dneelt (MegSOa) @newrate&tqoﬁéﬂrw 4814%) of 9@30&@% e%q%ﬁ?%‘@?d
Tom sawa et al. (Chem & Pharin. Bull. 1975, 23(3),
592-6) and Dyke et al. (Tetrahedron 1973, 29(23),

Ex8884448). 15 Exanpl e 53 COOH COOH PCBr3 t ol uene N OH
NBr ab Amxture of

nnol), PO O g 1830Q,, 2¢uengp| ) . aluene (40 )
was heat g 0 Cfor 3h—tt—was to RT,
careful ly d onto cahuwshad ice, ted with

Et CAc (2 x 25 dried (MgSH), conce: rated in
vacuo. The residue was dissolved in 1 N NaéH (150 L),
extracted with EtOAc (2 x 100 nl). Theé aqueous Iayer

was then acidified 3, . Th
A sfuroigoscbR b Ech BpoDnt FICT6 Ry g Speg peacd
at 6% b€t o haf"ﬁ{ér 1 3nOwes £ak%8d Bf vdograsluadivdthbxomsnea(5026L) and
white solid ngle 54 98 WO OO / 069063
oMU TS 5A G161 1g©VRF“®“‘%% e IERGEAES fefgded in toluene

(30 xlNLpandNO(ﬁEd Gt e-MhtBY battd N@eZZn (12 mL of 1 M solution in heptane, 12.0 mmol)
was added slowly, stirred at RT for 3.5 h. The reaction was quenched with sat. NH,Cl,
diluted with water (100 mL), extracted with EtOAc (2 x 100 mL), dried (MgSO,), and
concentrated in vacuo. The crude product was adsorbed on to Celite and purified by ISCO
CombiFlash 40 g column (1-10% ethyl acetate-hexane) to afford 890 mg (86%) of ketone
ester b as an off white solid. Compound b may also be prepared accrording to the procedures

described by Uehata et al. (JP 2003073357).

Example 45
Br, N
=N 33% HBr/AcOH 2
>~ N Y - &N /
o Br o
a b

Bromine (1.49 g, 9.3 mmol) was added slowly to a stirred solution of ketone a (1.47 g, 8.5
mmol) prepared according to the procedures described by Berg et al. (WO 02066480) in 33%
HBr/AcOH (20 mL) at RT. It was stirred for 1 h, diluted with ether (65 mL), and stirred
vigorously for 1 h. The solid was collected by filtration, washed with ether, high vacuum

dried to afford 2.88 g (100%) of bromo methyl ketone b as a yellow solid.

Example 46
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Fol | owi ng the procedure for preparing am de from

exanple 48, brono acid a (3.0 g, 11.9 mvol) afforded
WQ2®6/06p06¥ 7% of brono ami de b as a white sol i PCT/BS2005/046161

Exanple 55 ONG O CH3MACI N Br NBr a b

(46801-78) Follow ng the procedure for preparing

ket one from ex él_e' 49, brono 10 am deO .0g, 3.4

nmol ) af f orded ng (949 of brono ketone b as an

of f white Xy, ExanplMelsBMo4 v f i

pyr. DCM ( t ()N COOEt a b

Tri fl uor onet™ard s oni ¢ anhydri de (8- g,024. 2

nmol ) was added drop wise onto to a mi xt uke of

et hyl - 4- hydroxyqui nol i ne carboxylate a 5.0 g, 23.0

mmol ) and pyridine (1.95 n, 24.2 mmol’) in CH2Cl12
A (iL9re of J-hpdroxyceinabeet-cdvaixilic avidoe(CeS e &3. Limanol), N2l (1938 g, 72.7

m xt ur. S ir a : [ : i bt
miipSritnles (3be iy il AME dROghy o ey fhap e r o
ov@inight. drdME ifdwpBEHinconqdne eattioat Edtra Mel &caPog, 3FHenwel) tes added
o R SR B £ 72 UE AR M W, an
1088 &,e0L£¢30exBY)) @ktridedaivitio BEDAc € g 150980) e tomtfihedt BOAC were

as a white saljd. le 57 99 WD 2006/ 06906 !
wiba] b e MeSTf Bhrculsn g B SR RN veporbed
orlte (tite @OBhriZad by NCEH@ onNiFTEBER0 g @luinn Eclbcoshyigedtite-hexane) to
ggneralggrocedure of Legros et al “&Ietnahedron 2001,
affppd 4.6%g(65%0 Phlihydroayiqling pstergras pp piWhtgsolid 1 0 g 2. g6
mmol ), bi s(di benzyl i deneacet one) pal | adi un{0) (82 ny,
0.14 5 nmol ), 1, 3-bi s(di phenyl phosphi no) propane (65
Expgopledt716 mmol ), and Et3N (1.19 nl, 8.58 mmol) in DW

(10 m.) were spirred at RT for 15 min @udsoHN2.
n-Butyl vinyl etTer\(1.4GOger20 @i
aq. THF
2 _ X
N~ ~O f|\l o
l

a b

Lithium hydroxide (1.45 g, 34.5 mmol) was added to a solution of dihydroquinoline ester a
(1.50 g, 6.91 mmol) in THF (40 mL), followed by water (10 mL). The mixture was stirred at
RT for 16 h. Tt was concentrated in vacuo, diluted with EtOAc (100 mL) and 0.5 N HCI (100
mL). A white solid precipitated and was collected by filtration, washed with water. The
EtOAc was separated, dried (MgSO,), concentrated in vacuo to afford a white solid product.
A combined yields of 1.41 g (100%) of dihydroquinoline acid b as a white solid, which was

used with out further purification.

Example 48
l

O _OH O. N.

EDC, DIPEA Cl)
N \N,O\ MeCN . X

+ H

ll\l O eHClI rl\l O
a b
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14.3 mol ) in DMF (5 nL) was added and the resulting
m xture was stirred at 80 C for 24 h. It was cool ed
W 200069083 N HCL (30 nL) were added sl owy, stiPCEUSHDS/046161
RT for 24 h. The mxture was neutralized with 1 N
NaOH and extracted with ether (2 x 100 nL), dried 10

NN HQS%%})}’]C@@Q{TEI@ qentr gt ed.7 Theoor ude zﬂfd@cﬂ ugt awaﬁspenswn of

adsorbed on to Celite and purlfled by é& gg
sandpiabromided:dsn gmobb Srie S AR RS MEEDaF R 2B
0%6@&4'@;3\'N Sl%tlgecﬁé I@I‘ Y&?Qt}? B Qhd Ebnckaralig v@cglo Qh@ted

ab A mxture of ketq
wnmpeelzauqmmsm \@ashf@l vxrrh oY )HCI mvr%a@ O N Moéfs(b'm)) dried
asld¥®hite solid,
v Erishiteg U and 858 2738 bR Ayl oo
whizk twascded avithi cuhfuth€@dorif{ide@on.nl) . The aqueous | ayer was
then acidified with 1 N HCl, 20 extracted with Et OAc
(2 x 100 n.), dried (MgJSX), concentrated in vacuo
Exahfloasled 1.53 g (100% of ketone acid b as a yellow
solid. Conmpound b,may al so be prepared according to
the procedureg, deécrl bed by Priestly ey _al. (Bioorg. &
Med. Chem 1996 4(¥), 1135-1147). Exanple 59 O0 H
EDC, DI PEA HOl  I¢HYMICINTOOH b 100 WO
2006/ 069064 5200 f the ket one
acid a (1. ‘ 6o ol ), di met hyDe
hydr ochl ori de (480 my, 5.93 mmol), EDC |(1 14 g, 5.93
nmol ), and DI PEA (765 ng, 5.93 mml) in MeCN (30 ni)
was stirred at?® RT overni ght. Solvent was renoved. The
Fo[l@@lh e ;Wa&ddiesféf) pépaini Nkefori2 Eibzh exahPle 121 Yihydvaglisdinniatoide a

R E AW P STV R SRy

m% 6213&;?1)1* digy RAhiddUAd IEdt(Ql@ by a k&I sofa nbd)dﬁbcaﬁﬂ] békﬁtyglso bk prepared
20% et’hyl acet at e-di chl or orret{u%ge % ord 62)% np)
acgosding topthe procedures described by Fujita et al. (Chem. £p . Bull. 1, 49(7),

900-904 and Chem. & Pharm. Bull. 2001, 49(4), 407-412).

o..

Example 50
1) Pd(dba),, dppp, o
Br TiOAc, DMF
=N 2) 1N HCI =N
a b

Following the general procedure of Legros et al. (Tetrahedron 2001, 57, 2507-2514), 4-
bromoisoquinoline a (1.0 g, 4.8 mmol) afforded 707 mg (86%) of ketone b as a light yellow
solid.

Example 51
|
(@) N. O/
COOH EDC, gf{lPEA
H Al N

N 3 - N\ Ve —

o N

N «HCl ~

O o)
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ketone amde b as a |ight yellow gum Exanple 60 OH
Orf 10 Pyridine, DCM N + Tf20 ON a b Follow ng the
wpe@eochose for preparing triflate from exanpl ePGBUS2005/046161
5- hydroxyquinoline a (3.42 g, 23.6 nmol) afforded 6.0
g (92% of triflate b as light yellow liquid. 15

Folﬁ&/ﬁg)dh@ p@é‘seéﬁre R (kpagins ardliap Erokt SddnploMB, Gihy@bfsoquiMjoligg adid a

Fol | owi ng t he procedure, fo
(1 Reb0he TRORESREITCESINE 5 e HOE et et riged BT Ratig gl ¢
Hef@;c;c?crlzg Qf)ze% %193% 9784 afFbrdkET5MNGg 508 of dibh@Ro@iitolin Bmide b
Exanpl e 6 Pyri di ne, DC%/I()N+Tf20~/CFN

aSﬂGFéSO\Bgamb Fol | owi ng the procedure for preparing

triflate fromexanple 56, 2-(trifluoromethyl)-4- 25

hydr oxyqui noline a (6.87 g, 32.3 mmol) afforded 9.31 g
Ex{4n§842 of triflate b as a yellow solid. Exanple 63 101

WO 2006/ 069063 PCitT/ US2005/ 046161 1) Pd(dba)2, dppp

Orf Et3N, DMoQ N~-N CF3 2) 1 NHC N @3 a b

Fol I owing the p oc€dure for preparing ketone from

exanpl e 57 ate a (7CBgVigfl 21. 3 af f or ded
1.79 g (3 ot one—b—as—a yetto i
~ N\
O O
a b

Following the procedure for preparing ketone from example 49, dihydroisoquinoline aimde a
(0.754 g, 3.06 mmol) afforded 510 mg (85%) of dihydroisoquinoline ketone b as a yellow
solid. Compound b may also be prepared according to the procedures desribed by Alvarez et
al. (Science of Synthesis 2005, 15, 839-906), Kimura et al. (Chem. & Pharm. Bull. 1983,
31(4), 1277-82), Tomisawa et al. (Chem. & Pharm. Bull. 1975, 23(3), 592-6) and Dyke et al.
(Tetrahedron 1973, 29(23), 3881-8).

Example 53
COOH COOH
POBrg, toluene
_ >
- ~
N~ OH N™ Br
a b

A mixture of 2-hydroxyquinoline-4-carboxylic acid a (4.0 g, 21.2 mmol), POBr3 (250¢g,872
mmol) .in toluene (40 mL) was heated at 100 °C for 3 h. It was cooled to RT, carefully
poured onto crushed ice, extracted with EtOAc (2 x 250 mL), dried (MgSOy), concentrated in
vacuo. The residue was dissolved in 1 N NaOH (150 mL), extracted with EtOAc (2 x 100
mL). The aqueous layer was then acidified with 1 N HCI to pH 3. The white solid was
collected by filtration, washed with water, dried to afford 3.0 g (56%) of bromo acidbasa

white solid.

Example 54
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5 Exanple 64 0 0 COOH EDC, DIPEA H MeCN + N, i N

9HCII N a b Follow ng the procedure for preparing
wapedodecfosom exanpl e 59, 2-phenyl -4 10 PCT/US2005/046161

qui nol i necarboxylic acid a (5.0 g, 20.1 nmol) afforded

3.29 g (56% of amide b as an off white solid.

Exialrrple 656 ONOO CH3MCI N N~ N 15 a b |

ol | owi ng procedure for preparing ket ofe fN

exanpl e 4b%§n de a (3.29 g,EB ‘?;' BA : 1

8% of kefjone b_as aeyel | ow_s S

b ma _be Jbre@gr@ed accoridng to the ocedur es
descr™BedNby BBat o *Ef al

(WO 9846572), Leardini et al. (J. Chenz. Sog., Chem

Communi cdtions 1984, 20, 1320-1), 20 Kaneko et al .
Fol(dshenhe&rifeaurmforButbparing 88R1e fBO{ &)ampled4§IromSetidar(R-Ocs 11.9

al. (J . m,., 1946,..1 798- 802) and Shivers et
mmgy) a(fg’.rdeﬁ%s.g géﬂe}&(’fgbo@?o ‘T&)‘ﬂ%ﬁ aség‘?hlffﬁ-ﬁés). Exanpl e 66

102 WO 2006/ 069063 PCT/ US2005/ 046161 N, COOH EDC,

DDPEA. HMCNC OHHC NOH a b Follow ng the

ExygpRieedure for preparing anide from exanpl e 59,
2- hydr oxy- 4- |

O
0) N\o/
CH-MgCl
X shd ~ X
N/ Br N/ Br
a b

(46801-78) Following the procedure for preparing ketone from example 49, bromo
amide a (1.0 g, 3.4 mmol) afforded 800 mg (94%) of bromo ketone b as an off white solid.

Example 56
OH Triflic anhydride ott
m > m
— ~
N~ COOEt N~ COOEt
a b

Trifluoromethane sulfonic anhydride (6.82 g, 24.2 mmol) was added drop wise onto to a
mixture of ethyl-4-hydroxyquinoline carboxylate a (5.0 g, 23.0 mmol) and pyridine (1.95 mL,
24.2 mmol) in CH,Cl, (100 mL) at ice water bath temperature under N,. The mixture was
stirred at RT overnight. It was diluted with CHyCl, (100 mL), washed with 0.5 N NaOH (100
mL), dried (MgSO,), concentrated in vacuo. The crude product was adsorbed on to Celite
and purified by ISCO CombiFlash 80 g column (2-15% ethyl acetate-hexane) to afford 7.4 g
(93%) of triflate b as a white solid.

Example 57
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qui nol i necarboxylic acid a (5.0 g, 26.4 mmol) afforded

1.88 g (30% of amde b as a cream 5 color solid.
wWE2@Ps®eH7 O O CH3IMGCI N OH N OH a b 10 FopdDuk2995/046161

the procedure for preparing ketone from exanple 49,

amde a (1.88 g, 8.1 nmmol) afforded 993 ng (66% of

ketone b as a |ight ya)pguwasptpsh Conpound b may al so

be prepared accoridn t@&MNyeMpr ocedur espdescri bed by

Wet zel et a (J. Med. dient. 1973, 16(

Jones et _ali (J. Chenz~Soc>FSsctio ' gani c
1967, E 1808-13) and Ochia et als . & Pharin.
Bul | . 1983 -8). 35 \Enanmpl e 6 @

T

Boc SAN N i N'NEtQRC OH a b Boc-ester a
(900 ng,az 0 mmol) was dissolved in THE 20 ni) and

20
rolSop e BT e negs et Bh T IRRALADE 42 asto
migtutd sredflad 9(1.4 gh2 8fhﬁiﬁlo@J’lﬁi(meénzﬂzhdbnedcedaﬁe)pﬂeamm((b 183nmg, 0.14
guenched wwth the addition of fe $) Q ter
o P RS OTPI ISR €5 TE0D el gtd BERLG 18, phy 858
mfSIPACDINR (X0 AP wHe ktirr&l t @ fof MBS nderang ;ﬁﬂﬂglenm}ﬂ atherd(1.43 g,

I n”vacuo t fford 7
ot sy Vo kb el o o

ayggrﬁgis{o%ﬁ 16% HAP(BIRLEWER ddbbd MbwipTidirreDlaPRA fot 24\h. The

rruxture was neutralized with 1 N NaOH and extracted with ether (2 x 100 mL), dried

(MgSO,), and concentrated. The crude product was adsorbed on to Celite and purified by
ISCO CombiFlash 12 g column (2-20% ethyl acetate-hexane) to afford 460 mg (66%) of

ketone b as a white solid.

Example 58
o) O
X KOH, EtOH SN
P } ~
N~ “COOEt N~ “COOH
a b

A mixture of ketone ester a (1.50 g, 6.17 mmol), KOH (640 mg, 11.35 mmol) in EtOH (30
mL) was stirred at RT overnight. The reaction mixture was diluted with water (150 mL),
extracted with BtOAc (100 mL). The aqueous layer was then acidified with 1 N HCl,
extracted vgith EtOAc (2 x 100 mL), dried (MgSO,), concentrated in vacuo aff_prded 153 g
(100%) of ketone acid b as a yellow solid. Compound b may also be prepared according to
the procedures described by Priestly et al. (Bioorg. & Med. Chem. 1996, 4(7), 1135-1147).

Example 59 i
O @]
H EDC, DIPEA
~ N
N” “MCOOH «HCl N ~
O
a b
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S/ N Boc.NCOONBoc-NHO SN HOHOH 5 ab To the

m xture of amne a (159 ng, 0.46 mmol),
wBomenywbdhexyl - y-CH b (129 ng, 0.50 nmol),Pemusidodue1ol

(350 ng, 0.92 mmol) in MeCN (4 nml-) was added DI PEA

(162 L, The resulting mxture was stirred at RT for 2

A letdf%hé RetoF4 @0 l(mpgrgl 1%trﬁmr>1$ &ﬁiniatﬁiﬁlamﬂiﬁ hedroetdoride (480 mg,
equi val ence of HATU

5.98 mroolh@n%ﬁu)‘* T nam%andgﬁg"ﬂfoﬂéé ey 'éé3 i DSIHE\(E@E % mL)

waléI tme %f%’[t omgﬂte%%ﬁ \ileﬁ MA6HA, THel iR WﬂsH"ss@V@ﬁhZZHZCIZ
% shed wth

(100ambY, , wagred ewfitl{ R@S@@l <5<aﬁ@> @aﬁdemtwaé%@go mh)s déaeadMgSOO and
0] t I
coR BT e 30 B e T e B D BT el Forg o
CotBFlasty 40 B4AYunwf (2@0@(1@11@{1 acetea@dahlbmwthag@n@ afforﬂﬁéxrxnﬁéﬁ‘@ of
L1 Boc | PEA N.N N+ N COOH H2ZN O S B %
keﬁ%“i\f#‘i‘“@% Kﬁ}_@-&’ 85 OH OHb To the nmixture of i
gmge a I(§32 rTg 0.13 nmmol ), Boc-N-Me-Ala-OH b (27 ny,
) , 0 and HATU (99 ng, 0.26 mmol) in MeCN (2
Exﬁ‘_E’%le\?gnDadded DIPEA (46 L, 0.26 mmol). The resulti ng(
mxture waomstirred at RT for 2 h. Solv itf was renoved

I n vacuo, | u ed W|th - CHady d with

0.5 N HC1 M SO4), and
concentra Ex fforJ 69 ng (85% of p c as a
clear oil. 25 anple 71 OHN HOAL , DICN N O,+ S
Ni - ON-L -a\HO S BocNCOO\INHOO "Boc f-O b

Fo]lg\f'/ing the procedure for preparing triflate from example 56, 5-hydroxyquinoline a (3.42
g, 23.6 mmol) afforded 6.0 g (92%) of triflate b as light yellow liquid.

Example 61
1) Pd(dba),, dppp
EtsN, DMF o)
oTf
~ o
N 2) 1 NHCI N
a b

Following the procedure for preparing ketone from example 57, triflate a (6.0 g, 21.7 mmol)

afforded 3.58 g (97%) of ketone b as a brown oil.

Example 62
OH OTf
N Pyridine, DCM N
+ TiO - P
N” CFs N™ "CFg
a b

Following the procedure for preparing triflate from example 56, 2-(trifluoromethyl)-4-

hydroxyquinoline a (6.87 g, 32.3 mmol) afforded 9.31 g (84%) of triflate b as a yellow solid.

Example 63
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WD 2006/ 069063 PCT/ US2005/ 046161 A mi xture of
di -peptide a (100 ng, 0.29 mmol), thiazole amne b
W@ 2@8/06m963 0. 32 nmol ), HOAt (59 ng, 0.435 nmol PCT/ESI05/046161

DIC (67 L, 0.435 nmol) in CHC12 (3 nL) was stirred at

RT for overnight. The m xture was diluted with CH2C12

(10 m-), washed w t h)@dbdbb),Hgpp(10 nL) and 0.5 N

NaOH (10 L), dried (MSg¥)DMBENd conceryrated. The

crude product }lhs 5 adsorbed on to Cellt and purified

by 1 SCO Co ash 12 10-9 Ryl acet at e-
hexane) t fond 17 9 ¢ as a clear
oi | . Exanp € O My 1NH&A DCV NN eRNH O S
|\|-~-NHOSNO Boc O/ _O.TFA % -~ 10 a b Boc-am ne

a (175 ng, 0.26 mml) was treated withi(1:1) TFA

cat a t| c u
Fogm’\%ﬁle(p\f\%g&%%% k\%\)cr:lﬁo m'leﬁgmlraey g‘[l}{leaq%/\%g %u% 21 agpeb
afﬂdtdeﬂeﬂegfﬁﬁ%)ma&end-ﬂs@yéﬂfd@soli\km H20, 0.1% TFA) and
| yophilized to afford 98 ng (49% in 2 steps) 15 of
desired product b as a hygroscopic white solid.
ExBpemrple 73 OO NN NUGHHROOO N N-~-NHOS
CH3 \ d-NH S COOH Boc Bad 20 a b A mixture,of the
Boc-ester a (200 ng, 0.30 nmol), LiOH (200 A 30
mol ) igo®HE (2 nl), and wat ehc(FPeh) Was st
RT fqr . MeCH (50 , L) was weded and

) s NHé.hC 10 ni), dried
concent r at e vacuo to afford 160 ny (82% of B
acid 187 aswhite solid. 25 Exanple 74 105

a b

Following the procedure for preparing amide from example 59, 2-phenyl-4-

quinolinecarboxylic acid a (5.0 g, 20.1 mmol) afforded 3.29 g (56%) of amide b as an off

white solid.

Example 65

O

CH3MgCl . N
~
O

b

a

Following the procedure for preparing ketone from example 49, amide a (3.29 g, 11.26

mmol) afforded 3.29 g (118%) of ketone b as a yellow solid. Compound b may also be
prepared accoridng to the procedures described by Sato et al. (JP 2002371078), Wong et al
(WO 9846572), Leardini et al. (J. Chem. Soc., Chem. Communications 1984, 20, 1320-1),
Kaneko et al. (Chem. & Pharm. Bull. 1982, 30(1), 74-85), Schwenk et al. (J. Org. Chem.
1946, 11,798-802) and Shivers et al (J. Am. Chem. Soc. 1947, 69, 119-23).

Example 66
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WD 2006/ 069063 PCT/ US2005/ 046161 O O O N _N NaN3,

NHACI ON "rN N~--NH O S CN N~--NH O/ NN Boc - Boc -
woeoblocmedr A mixture of the Boc nitrile a (20PCTYS2005/046161
0.31 mmol ), NaN3 (309 ng, 4.75 mol ), and NH4Cl 5 (252

ng, 4.75 mol) in DM (3 nL) was heated at 100 C for
3.5d. It was cooled to RT, diluted wth water]
extracted % h EtOAc (2 x 50 nl), washed wi Ek, BYiqje,
dried (My concent r at ed EOE, PiRBAo. The cr de |
pr od adsor bedHon to Cel Ne&'\bnng upT Ny | SCO
Conb sh_#4 g cbl uhr{10-90% et hyl acet & -
af ford” 3 Nrrng‘f tetstaziol e # as a brown oiT. Nor&
material was recovered by extracting the aqLLeous | ayer
with CH2@12 to 10 recover 65 ng of product.=
Foﬁmén% érggceﬁgre 48%pr ﬁanh t%ﬁi&' §rdh WeGnipkO| 593,6(1 hydroxy -4-
Exanple 7 }g N-NHOS/ N ~-
quigoknerprb@wdc axid Bt(S. %@c% 4 gy afi%d@ 1882 (0% of é“‘&g btaﬁé cream
coRPSugster a (135 ng, 0.20 nmmol), KOH (14.5 ng, O0.26
(1‘) in EtOH (4 nL) was stirred at RT for 2 h, then
diluted with EtQAc (8 nL), acidified with 1 N HC,
BaSpakat ed, dried (MgSM), concentrated in vacuo, and
|E‘ﬁ vacuum dri ed. The crude product b was carried on
wi thout further plurification. 20 Exa 6\"'" 0O
, X\ OKo O ‘B 25 Follow ng the g
procedure of Yapandt o [ ASHMgON, Lee, ~S.;
Tetrahedro ethers, 2003, —4265-42
of 1.6M so nn ether 30.2
N~ OH

eLi (20 .
D

a b
Following the procedure for preparing ketone from example 49, amide a (1.88 g, 8.1 mmol)
afforded 993 mg (66%) of ketone b as a light yellow solid. Compound b may also be
prepared accoridn to the procedures described by Wetzel et al. (J. Med. Chem. 1973, 16(5),
528-32), Jones et al. (J. Chem. Soc. [Section C]: Organic 1967, 19, 1808-13) and Ochia et al.
(Chem. & Pharm. Bull. 1963, 11, 137-8).

Example 68
/ N - N
Boc NaBH, Boc
< N _ ~ N
s S

—

l AN I AN
=N =N
EtO,C OH

a b

Boc-ester a (900 mg, 2.0 mmol) was dissolved in THF (20 mL) and MeOH (1 mL) at ice
water bath temperature. NaBH, (300 mg, 8.0 mmol) was added and the mixture was stirred
for 1 h then another 1 h at RT. Reaction was quenched with the addition of few drops of
water, then diluted with more water (100 mL), extracted with EtOAc (2 x 100 mL), dried
(MgSO,), and concentrated in vacuo to afford 739 mg (90%) of alcohol b as a yellow foamy
solid.
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WD 2006/ 069063 PCT/ US2005/ 046161 to a O C suspension

of powdered Cul (2.90 g, 15.1 mmol) and ether (5 niL).
wab@ene®ed ti ng grey solution was stirred vi goPOUEE3005/046161

for 10 min then concentrated under reduced pressure at

0O C Dichloronethane (20 nL, precooled to 0 C) was

added, then the suspension was cooled to -78 C and

TVMSCl (1.9 L, 15.1 mol) was added fol |l owed quickly
Exprypla 630l ution of ester 5 192 [WD 011686031 (1.0 g, 5.0

) and CH2C12 (50 _nlL), the m xture wg

-78 r 30 mn, then at
was th pouredMT%ﬁH*%OO mL O
HATIp A L The Tayers wer egseRr { N
phase MasCO8%t racted with CH2C12 (2 X 20\ ¢
| ned organi c phases were washed with

bri ne (1 x m.), dried (Na2SOQ4), adsorbed onto

Celite and purified by chromatography |ISCO 10

Conlyi Fl ash 12 g colburm 0-8% et hyl acet at e- hexanes to

afford 783 ng (729 of ester 193 as _a clear ojl
Topthe FKtare a0 2 @30 o4 0P e}, Bog Ao eI B129pe0-50
miflol§, 488 HAEDU (3%%9 898 Tk in MEEN TFALY FadTadde®BIPEA (162 ML The

mai nt al ned at overni ght. The sol vents vvere reno

remh@em#@m&‘@dtlm%%@ for 2. HFTMP endiiateriRqoRplelraresigH- olXn extra
eq?l@blgrh o@ﬁAaﬂp@bf)an 556 &HOBXVXHH @ﬁPE’)@gﬁ 1%3_‘5@ 4Wn§rﬁUIDU\l'ere added and

er purification.

stiedYog aipthard [ Solvary Was serpeised ¢ pa\racm gdeed vigh 6‘{-12(@,@, QﬁgnL) washed

E sand -contentra crude
w1b M?rﬁﬁ&&nﬁ %qgnr:dt&éfglgwa%gﬁledl@ @iﬁ d cofitentratddOr OW¥ crud

prixiuvaivay hdseibkdpit teCelge Andrpurifzgl s Q@Wﬁ@%%@édo@&mdo 5%

MRICHER R 187 i By e S AR Py b e

slurry was allowed to warmto -5 C over 20 min with

Vi gpr-ous stirring. The m xture was then cooled to -78
EXSMRET05 ol uti on of the |1 thium salt of

OH

- #~benzyl - 2- oxazol i di none (prepared fro
- ejhlzyl oiazc%lobtagor;%ne ifFPD@EAS2. 3 N"N\_n _
s 2~ ~ NH O S/
I U R oy Lt
OH Boc OH
a b c

To the mixture of amine a (62 mg, 0.13 mmol), Boc-N-Me-Ala-OH b (27 mg, 0.13 mmol),
and HATU (99 mg, 0.26 mmol) in MeCN (2 mL) was added DIPEA (46 uL, 0.26 mmol).
The resulting mixture was stirred at RT for 2 h. Solvent was removed in vacuo, diiuted with
CH,Cl, (10 mL), washed with 0.5 N HCI (10 mL) and with water, dried (MgSO,), and

concentrated to afford 69 mg (85%) of product ¢ as a clear oil.

Example 71

0 R Qg

| O
— NH O S/
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/
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o
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mol ), n-BuLi (26 nL of 1.6M solution in hexanes, 42.3
nmol ) and THE (150 nlL) at -78 107 WD 2006/ 069063
wERAnbSPeD5/ 046161 C) was added via cannul a oOREF/USDO05/046161
mn. The m xture was maintained at -78 C for 1 h, then
quenched with saturated NH4Cl (200 nmL) and the THE

A hEHRYef d&ipéi!)ﬁ&e 5%@'(963 Daesﬁhmye thiTdd @R eoUus3 Iﬂi'ga962wa1$101)
extraced wth On‘@) The . caonbi ned %r"ga g
HOM 52wy mma&,ha@é t(ﬁ7 bh 5(@1&0 FoCHGL: Capletps sttfed at

(Eaz?vé 2NA1PMLY, fia8ifd Rith .5 N HCI (10
RTH r orrI::\Rt4 hér?%ﬁ@&ﬁg%%%ﬁ%@‘ﬂg? @ggl c)ol Srm 5-40% (

tah@'IO 5aly gl (1lexbh alsied @1\45$%radld50vcen§atsdzé% cByle ipFRdyer was

adsor on 5) ggﬁé:l:a)n% élugflgéﬁm t%;[éskplf% cd@nﬁ@@é@? el,\th”yl -aBfRate-

general procedure o
he;Eaua)ns afférd RS mg (BO9A. of pBldll‘ttiE@Bla cgarofl. : Ell man, J. A ;
Dorow, R L. J. Am Chem Soc. 1990 112, 4011- 4030]
a cold (-78 C) solution of imde a (5.7 g, 18 nmol)
Exafple THE (64 nL) was added to a cold (-78 C) solution
of MDS (20 nmol) and THE (120 nl) overp10 mn. The

coI | &8ss | uti on was mai ntai ned at -78¢C fNor¢1H 30
he cold 3 O soI ution of Trs 69 o
22 é aheNTHE)

NHACet | 8 4
ure was i meg S
quhere for 1pfh€ reaction was quenchggaw th bri/! ﬁe/\
(200 nL) afd CH2C12 (200 nlL). The phases were
separated and the ageous phase was extraced with
CH2@l2 (2 x 50 ni). The combi ned organi c phdses were

shed h satuyrate ( [ :
BO@W 7t56f?% 21’%6:3’81“’8 t%asdéﬁare%th él %ur Y, edzCBS(E i), catalytic
tolﬁé}femt[q@f BRhgolvérbG@s condvedlnagbuo3 Shegesidiewan puﬁed%reverse-

pteam R Cas iR gt £aT i el @ 6l (9 mpsens
of IEl’gs11r<3&‘|§13’6)duct 8 aOhhy dodebpi® white sohd

20 L) "M added vi | YoV
‘ﬁ; 3 i, 90 rmol) \A(a}'cwedoan :
4t ely brought to 38NC.and held

Example 73

QAL o CQQ

_}LNH S/ Q COuCH, \NjNH 0 S

[N
o

A mixture of the Boc-ester a (200 mg, 0.30 mmol), LiOH (200 mg, 0.30 mmol) in THF 2
mL), and water (25 pL.) was stirred at RT for 1 h. MeOH (500 pL) was added and stirred at
RT overnight. It was diluted with EtOAc (10 mL), washed with 0.5 N HCI (10 mL), dried
(MgSO,), concentrated in vacuo to afford 160 mg (82%) of Boc acid 187 as a white solid.

Example 74
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25 0 ab A mxture of azido-imde a (4.7 g, 13 muol)

Li OHH20 (660 ng, 15.6 mml) THE (93 nL) and water (31
workgosmemedrai nt ai ned at rt for 1 d. Further Li GMR0S{08DB16161

ng) was added, and the m xture stirred for 2h. Solid

NaHCO3 (2.18 g) was added and the THE renoved under

108 2006/ 069063 PCT/ US2005/ 046161 uce

pre§s ol | ow dilution with wat

aqu S shed nawy fiHiciCH?, Cl

andt 160 gani

s\ﬁj_‘z\r_ate Cx 50 nL). The c |ned aqueou
Bghases were acidified with con. H®octo*pH<2 and

extracted with EtOAc (4 x 50 nL). The conbi ned organic

phases were dried (Na2SO4), 5 and concentrated to

yield 1.88 g (53% of acid b as a colorless -solid.

A Exaimbenm8 BoOnfaile @ (@0 NgN. A Bmol), NN (808 g l4i 75emmol), and NH,CI
carboxylic acid a

5.0 g, 28. Ik
s B ueePyTy it R G g el By Ll 1341 Tgvesgpolgd ©o KT,
dﬂmwlth%r( é(trjﬂclgd Wi HORE X2 x BoREA), (ashéd With blide vzl (MgSOy),
CN (5 were m xed toget her anf] stirre

i
comentsUAT i vgrHO:  ThR ere GredhE S B On i s g quBed by 1SCO

Co?‘gagﬁ%ﬂrdfeg ahdmh Q?O 9@‘5' ?ad%@t[etﬁe&h&@@(ﬂaﬂﬂﬁﬂ Ve Wakedzole # as a
and EtQAc (2 nL). The phases were
brewpail aude armeerieh é/aaemetﬁﬁi ‘pfh%’@"t\’/%sth% Ritteqes yer i CHoCla to
28 GadRAaes. Ver e
0 reJg&as 6111( ggogl)ﬁm%lg%%g\ é&%m%—ﬁh@zﬁ@m@‘%}gé&% O O'" NN ab
20 Met hyl nmagnesi um chl ori de (12 3 nmL of 3.0OM THF) was
EXamglnd toaOCsqutlon of amde a (4.0 g, 18.5 mvl)

E (40 nL). After 30 mn at 0 C, the cooling bath
vvas@ v for 40 mn. The reaction 0 dinto
col d\ sat ur, o (200 nmL and extr dlwidg h
Et OAC e corti§ EEP"d)rganlcoph
hatrion o
c entrated to

ri ne,dried (Na2S NHarmI S N
/
Bedl of | ess oi | . 25 COEt COOH

d 3.15 g (100% of\l etone b as a

15 a b
A mixture of the Boc ester a (135 mg, 0.20 mmol), KOH (14.5 mg, 0.26 mmol) in EtOH (4
mL) was stirred at RT for 2 h, then diluted with EtOAc (8 mL), acidified with 1 N HCI,
separated, dried (MgSOy), concentrated in vacuo, and high vacuum dried. The crude product

b was carried on without further purification.

20
Example 76

O O><

(@)

a b
25  Following the general procedure of Yamamoto [Asao, N; Lee, S.; Yamamoto,Y. Tetrahedron

Letters, 2003, 4265-4266.], MeLi (20 mL of 1.6M solution in ether, 30.2 mmol) was added
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109 WD 2006/ 069063 PCT/ US2005/ 046161 Exanple 83 O Br
ONCcNHBr ab Followng the general procedure of
w@20obioepopBarl in, G A ; Davies, L. P.; |rel andPCBUS2003/046161

Ngu, 5 M M L. Aust. J. Chem 1989, 42, 1735-1748],
Br|2 (150 Lé 2.92 mmol ) was added in one portion to a
ot 9 i
to sbfenHén W Ered du'ispfb 115%1%1%015@%11 oth&@Nd rd3%he resultin
?—Er Ac (1.0gierrlsL'). After 1@%, ether (20 nlL) was added, ®
greanolutidvewgsptirodeigeronslator 49 misnthen eqnentraas wpder feduerd pregrrat O
o~eLNEL iad i
C! nfd 9 REAL ¥APUY Rab QiR \ Rt dRpsMich W% ooled
olf)lc@rolgm g'gneb&gs apyel(?ow sol i d.a 10 Extarlrlpl e 82 rgﬁ O%d)—?e
to CYSNCNnOHAMSCA (1.9 RLCIS.1 zuntpl) wes ailded fpllowsel quickly by a solution of ester

B T

vigoedisly armoReett fon @@ min,ghince @ °Prieszhube miytde tae thea poggé infe200

mlvk\/,gffb ﬂ Lg?tﬁﬁ%lée\éwg@;g%%%ge( %We%%%%%g gllé!etg? gaghvaggsg?hase was

ex@nedtviie CILALUR S 2asL)aThowadited ocganie phases were Tashediwithlbrige (1

was then re-cool ed 0,0 C nor e r.phol i ne
B8 e RS Cmesaitb g Gl B8 Sl Hec i Bebaftyalsco
CoMbIFOMNE d2 bQoRAITE0R% dilly] Aoceitdihehiies td ifeord17 83 g €720 f berld3 as
diluted with CH2C12 (50 nL), and washed with
acdegf il at ed NHACL (3 x 20 ml). The combi ned aqueous
phases were extracted 20 with CH2C12 (1 x 20 L), and
t he conbi ned organi c phases were dried (Na2SOQ4),
Exgagler’bed onto Celite and purified by chromatography

| SCO Conbi Fl ash 1% g,col um, 5-75% et byl
acet at e- hexanes t aﬂ(\{gd 570 mg (78%W _of amide b as a
col orl ess solid.[110" WD 2006/ 069063 [PCTPUS2005/ 046161

Exanpl e 85 ~O N J

(0] O

a b

A solution of ester a (780 mg), CH,Cl, (5 mL), and TFA (2 mL) was maintained at rt
overnight. The solvents were removed under reduced pressure to afford quantitative yield

acid b as a colorless oil which was used without further purification.

') O
O
N)]\O
OH \//
~~Ph
o O

a b

Example 78

Following the general procedure of Evans [Evans, D. A; Britton, T. C.; Ellman, J. A.;
Dorow, R. L. J. Am. Chem. Soc. 1990, 112, 4011-4030], pivaloyl chloride (3.2 mL, 26 mmol)
was added to a —10 °C solution of acid a (3.72 g, 23.5 mmol), TEA (4.3 mL, 31 mmol) and
THF (50 mL). The resulting white slurry was allowed to warm to —5 °C over 20 min with
vigorous stirring. The mixture was then cooled to —78 °C and a solution of the lithium salt of
(8)-4-benzyl-2-oxazolidinone (prepared from (S)-4-benzyl-2-oxazolidinone (75 g 423
mmol), n-BuLi (26 mL of 1.6M solution in hexanes, 42.3 mmol) and THF (150 mL) at -78
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ONC N ab Dethyl zinc (2.3 nL of 1. 1M solution

in toluene, 2.5 mmol) was added to a m xture of am de
WG2@60&8063 ng, 1.8 nmol), N C12DPPP (100 ny, O0.HGI/mambhi/g46161

and THE (5 nL) (caution was used due to exothermc

reaction). The dark solution was then heated at 100 C
°c)! rRRAGHRIa ERE 10 han "B mikHe waS @falrt@Red@S-78 h€or 1 h, then
(3§%3%8 gaglnto %aturated NHE%l 50 nlL), and extracted
quenittetl withts@ctedNBCP RORL) awh the TEHHP R Fpd Apducystpsesaye. The
vere dried y Q@Eb 20 .qh%bhlbﬁl d@ ic phases were
AqUERIS; Rhﬁ%dw%syéxyﬁégﬁgho%@}%h 1 ' SCO §Corrbi Flash 1%(3% e
washedl uvith, bflee78% e0hyL), alrietl 4Ne2SODQ atieoxtedeante §elifef Giddpugibigd by

719 ' b | or j
chrgplahgrgynCg (R0 d ERLf 3 258 B SRARG, Hfres
¢ (FO9h)WE irdide bias 4 clkateile, 2.5 nmmpl ) was added to a mixture
of chloride a (500 ng, 1.8 nmol), N Cl12DPPP (115 ny,
0.18 nmmol ), and THE (3 nlL) The dark solution was then
Exdigategl at 100 Cin a [tWreactor for 15 min. The
reacti on was then quenched into saturgted NH4C (50
m.), and extracted With EtOAc (3 X ). The
conbi ned organi s were dried ), adsorbed
onto Celite pdkified by 20 cheinatagraphy | SCO

Conbi Fl ash 1 colm, 0O-15% et yl acé{gte-hexanes to
af ford 383 74%~mf ami de b col &l ess solid.

111 WO 2006/ 069063 PCT/ US2005/ 046161 Exanple 87 ro O

ON\Y I ~\V 1 NN ab Mthyl magnesiynchloride

(12.3 nmL of 3.RMin THF, 37 mmol) was added to 0 C
FoR@Viug it gineol panediee af EXaB4[FyanslD. 3% Brive). Tarfd: Ty 2o A

o BT S R Y0 BRI i) ol e
(5.9 ¢ N8 Reeblj ACTHIO(GE sla) wasatddell thlidAcld (7300) srlytion of KHMDS (20
mrg(ﬂtégrglg{"ﬁggg&)ﬁgﬁt@%% rgu% 'i(hesc%lorﬁ‘égs'sol-ﬁﬂgn %thiﬁfaﬂleﬁ’ LAERI€ for
30 min., then a cold (=78 °C) solution of TrsylN; (6.9 g, 22.4 mmol) and THF (40 mL) was
added via cannula over 5 min. Acetic acid (5.3 mL, 90 mmol) was added and the mixture was
immediately brought to 30 °C and held there for 1h. The reaction was quenched with brine
(200 mL) and CH,Cl, (200 mL). The phases were separated and the ageous phase was
extraced with CH,Cl, (2 x 50 mL). The combined organic phases were washed with saturated
NaHCO; (1 x 50 mL), dried (Na,SO,), adsorbed onto Celite and purified by chromatography
ISCO CombiFlash 330 g column, 5-45% ethyl acetate-hexanes to afford 4.2 g (65%) of azo

imide b as a colorless solid.

Example 80

o)

0]

O Na,
Na., NJJ\O " oH
] —
:\Ph O
)
a b

A mixture of azido-imide a (4.7 g, 13 mmol) LiOH*H,0 (660 mg, 15.6 mmol) THF (93 mL)
and water (31 mL) was maintained at rt for 1 d. Further LiOHH,O (200 mg) was added, and
the mixture stirred for 2h. Solid NaHCOs (2.18 g) was added and the THF removed under
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with brine (1 x 50 nL), dried (Na2SO4), adsorbed onto
Celite and purified by chromatography |ISCO Conbi Fl ash
wao0goewbairm, 0- 30% et hyl acet at e- hexanes t o aP¢DUS2005/046161
1.88 10 g (86% of ketone b as a colorless oil.
Exanple 88 OBr N\ I \ NN HBr ab 15 Follow ng the
red&%ﬁ %fré%kur@ rQHEEME th@lﬁorB@fth watef B30I, tHe. aghedus PRase egs vxtashed

P.; lreland, S. J.; Ngu, M M L. Aust
it £Eh 8 ] o e (OMBITES oFEeS DR eTi TR oted
Na]qe@ §1p>@ 56 b g'lthg BmBRkdIhd @&s%ﬁas@@ﬁv@fé&lcﬂlf{ea véth @@n. HAL @ pH<2
Br/AcOH (40 nL). After , ether ((N
ancm;ramwam Befe @ridda mb)- gie comtincdarewi @aseé rivers driedy (NaSO4),
and’ BB ntat i YVah & aci@B9s o Bibifds syider vacuum to
acf%gorcf gﬁig{}gg ?’34%% bronmide b as a yellow solid. 20
Exanple 89 O000 N CI Na b Follow ng the general
Ex%nchplure of Rieke [Zhu, L.; Whneyer, R M; Rieke,
. 25 Chem 1991, 56, 1445-1453], propyl
zi nc broni de (4.0 ni of 0.5M sol ution ih THF, 2.0 112

WO 2006/ 069063 YR2005/ 046161 ot )Nwas added to a
m xture of chloride a (500 ng, 1.81 Pd( PPh3) 4
(100 ng, 0.0 OFN and_THE ( 3 ¢ resulting

sol uti on was at 70 Cin a etor for 15

mn. The reaction was then quenched into saturated
NH4C1 (50 m.), amd extracted with EQAc (3 x 20 nl).

e conbi ned .or ic P e ]
tsog Sl Bod D HCCH Tt & Eomnd pit vt (AR, PR dronylamine
hydr&@DridenBilFd, as.R nflrﬁolgEm amm 30-1756H,e CHREA 4% it 82 Thmal) and

Mﬁgﬁ{ giqe%%tgo §%|ff{“g£ E)%et er'%d@érr&é? 2 I‘F\I’O’ %pn%ﬁi ﬁ‘h?%{e@N was removed

under reduced pressure and the residue partitioned between water (200 mL) and EtOAc (200
mL). The phases were separated and the aqueous phase was extracted with EtOAc (2 x 50

mL). The combined organic phases were b as a colorless solid.

I
O N P @)
@)
= Z
b

Example 82

Methyl magnesium chloride (12.3 mL of 3.0M THF) was added to a 0 °C solution of amide a
(4.0 g, 18.5 mmol) and THF (40 mL). After 30 min at 0 °C, the cooling bath was removed for
40 min. The reaction was poured into cold saturated NH,Cl (200 mL), and extracted with
EtOAc (3 x 50 mL). The combined organic phases were washed with water, brine, dried
(Na,SO,), and concentrated to yield 3.15 g (100%) of ketone b as a colorless oil.
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/' 1\ NCO N 10 a b Follow ng the general procedure
of R eke [Zhu, L.; Wehneyer, R M; R eke, R D J.
wW@e@s/odoesn 1991, 56, 1445-1453], cycl opent|y PCTTS2005/046161
brom de (4.0 nL of 0.5Msolution in THF, 2.0 mmol)
was added to a mixture of chloride a (500 ng, 1.81
Exdm@t 33 Pd(PPh3)4 (100 ng, 0.09 nmol) and THE (3 nl).
The resulting sol ution was heated ab 70 Cina W
reactor for 15 n. The reaction § tHien quenched
into saturated NFCL (50 ni), and gxtkacted with
Et CAc (3 x 20 \mhe conbi ned 'c,Nphases wer e
dri ed (Na2S adsor bed—omtd Ce d purified by
chr omat ogr aph Combi Fl ash 12 ol um, 0-75%
et hyl acetate- hexanes to afford 3 nmg (59% of am de
b as a colorlesg solid. 20 Exanple $1 r o ONJ ON N a

b Methyl magn hi de (7.3 f 3. [
oIS conarsl FEEHe £ POTE.GGT Goh: Dahesl G Hsiapd S 3 Nev
M.9v1. E: &tswobienﬁﬁdwﬂzlﬁ (78514, BER@S@@LLEQMmMSVaﬁbﬂd&Mone

to cone to rt, 25 then nmintained at that
porzmn trh eolytisacf keanamSO0Q mereretrmhaad é%‘i"’d{%é”tcﬁﬂg@&&) After 1

et nbl nren%}Q/Qs Tadd, aﬁd(IhE%Ettv@cg cWfldcteafeh BACr fapers washedvith ethB€ and

organi ¢ phases were washed wth brlne(lx

dns«oumgy yacgiym mﬂ(omh ISy (V4 %Byeidromide &ris @ yelaw ©ld-and

purified by chromatography |SCO Conbi Fl ash 40 g

colum, 0-30% ethyl acetate-hexanes to afford 1.14
Exabgle\3® 2006/ 069063 PCT/ US2005/ 046161 g (85% of

ketone b as a colorless oil. Exanple 92 Cl NOC

NN N5ab oIIovmngthe gener al E/nge

,I’jngi baud [ Angi @H P, et. al, Bi oorg Chem

ett.

X
7
N~ "OH N~ Cl
b

A mixture of 4-carboxy-2-hydroxyquinoline a (500 mg, 2.64 mmol) and POCl; (5 mL) was
heated at 100 °C for 1 h. The solvent was removed under reduced pressure, and the residue
was dissolved in CH,Cl, (10 mL), and cooled to 0 °C. Morpholine (1.0 mL, 13.2 mmol) was
added dropwise, and the mixture was allowed to come to rt. The mixture was then re-cooled
to 0 °C and more morpholine (1.0 mL, 13.2 mmol) was added dropwise, and the mixture was
allowed to come to rt overnight. The mixture was then diluted with CH,Cl, (50 mL), and
washed with saturated NH,CI (3 x 20 mL). The combined aqueous phases were extracted
with CH,Cl, (1 x 20 mL), and the combined organic phases were dried (NaySOQ,), adsorbed
onto Celite and purified by chromatography ISCO CombiFlash 12 g column, 5-75% ethyl

acetate-hexanes to afford 570 mg (78%) of amide b as a colorless solid.
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2003, 13, 436511369], a mxture of chloride a (1.0 g,
5.0 mol) NaN3 (1.6 g, 25 mmol) DMF (10 nl) and water

W@ 2000/060053 was heated at heated at 120 C in a VPCEHHS1005/046161

for 2 h. The reaction was then quenched into water
(50 m.), and extracted with EtQAc (3 x 20 M.). The 10
Exgapibgsned organi c phases were dried (Na2SO4), adsorbed
onto Celite and purified by chromatogra%bg( | SCO
t

Combi Fl ash 40 g co , 0-50% et hyl acetft eChexanes to
afford 300 (25&;@&‘ tetrazole b & aNyell ow sol i d.
Exanpl e 93 OH Y Ny_A

~N 15 a b Tri

| uor onet hane
sul foni ¢ anhydrijde (5.0 g, 17.7 S

wise to a M of 2-Tet hyT- 4- oxylui pol i ne a
(2.56 g, 16 » and pyridine (T754NnL"17.7 mmol)

in CcH2d 2 (25 M) @t ice water bath t enper at ure under

N2. The m xture was allowed to warm20go 10 C. It was

diluted with CH2C12 (100 L), washed with saturated .
Dipth#ies (2.3 mb &0 1ML poluticgrin wipepZigoayl) vagakled i B ypof amide

a (g@d_ %g,%.%?{lﬁidzilﬁiﬂ??molr%@ m&&%@& RrfQs ehr § @a?i&howas used

acet at e-hexane) to afford 2.57 ¢
duefo dxpihtinat wadsicay Bhedlarkisolyfipn Weschampheated at §) *Gn a uWV jeagtor for
ClindriN Sheti | NGB b b ! dnkileRt-ARR with
lspnrug'gle“}é?ur%ﬁm'}-“ga ?1 Iﬂ%P g]-u %Eﬁ(li}idl ?{gx%gﬁ%t%gl I nee(a 1?). (r)l , 3b. 4W1‘
Et0A4 (NREHDE/THE 906BnFR0TZAE 1086 @4E:1BiEd ( . aglpgr Celite

.5, 8% of trijfl - ol or 0b-H&ly, ethy -
anéﬁélﬁl,g?&egé aqm&gap%&eféﬁe? qi:(%%blﬁ&%h }_9 |é @§§l’g§,bd) ngi% | eltvall nagcetate
hekdres gerferdds50tng (71 %) ofamideriomedeatagless solid.

6- f | our o- 4- hydroxyqui noline a (5.0 g, 28.2 muol)

OQ\/

@& b
N 2
p N
N Cl

a b
Diisopropyl zinc (3 ml of 1.0M solution in toluene, 2.5 mmol) was added to a mixture of

chloride a (500 mg, 1.8 mmol), NiCL,DPPP (115 mg, 0.18 mmol), and THF (3 mL) The dark

Example 86

solution was then heated at 100 °C in a pW reactor for 15 min. The reaction was then
quenched into saturated NH,Cl (50 mL), and extracted with EtOAc (3 x 20 mL). The
combined organic phases were dried (Na2SO,), adsorbed onto Celite and purified by
chromatography ISCO CombiFlash 12 g column, 0-15% ethyl acetate-hexanes to afford 383

mg (74%) of amide b as a colorless solid.
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afforded 6.6 g (75% of triflate b as a colorless
solid. Exanple 96 OIf / I \ 0 NC \ 10C \ I N a

wh2006069063M Ng t he general procedure of Legros PCT/US2005/046161

[ Tetrahedron 2001, 57, 2507-2514], a m xture of
triflate a (7.5 g, 24.1 mmol ),
Exghﬁggybenzyl|deneacetone)pallad|un(C» (690 ng, 1.2
mmol ), 1, 3- bis(di phenyl phosphi no) propane (546 nyg,
1.33 mml ), and E{3NG10 ni, 72.3 mmpl) in DVF 15 (50

m.) were stirr for 15 min un . n-Butyl
vinyl ether (157, 120 nmmol) in DWW (15 nlL) was
added and t lting mxture ed at 80 C
for 24 h. | cooled to RT, 1 A150 L) were

added sl owl ¥ at RT for 24 Y. Mhe hixture was
neutralized Mﬁth 1 N NaCH and extracteq)MAth et her (3
x 100 nl), dried®(MySO4), and concentrated. The crude

Mﬁgﬁ% Ehesi@Scrdifie i Rerimpf 8 01\@|’II‘HFE 3aﬂﬁhoﬂ))l.wasfadéﬁdl tby °CS@@ion
Conbi Fl ash 120 g colunn
&

-3
of apidle at(@ 8 &x Hhdh mpgD grd SHE @_ Bo)- 8”‘6 é%‘&}gono‘f’aska@%ﬁ%‘%“m%o .
thé"i'l Mﬁhtﬁﬁecﬁ Qc: thél- terEX @8 TR rdaetiddlWasFubnehed fntd cdld sturated NIN,CI

 owi ng the general procedure for prepari

(%m@h @xﬁmﬁ @»tlaﬁe&f‘ec Gex SEmig. Theggombined oggagic phases f"‘ﬁfed‘g%fhed

Yhnd @73%s000rketqne & &gb&e& ety Sk and LHurliQl b
ngbOgip 6@063 PCT/ 652005/(02%1 i Exanpl e 98 O1 Oa'rllf %m /
chipmatography ISCO CombiFlash 40 g column 0-30% ethyl acetate-hexanes to afford 1.88

g (86%) of ketone b as a colorless oil.

Example 88
@)
Q Br
XN - | ~
| e
N
HBr
a b

Following the general procedure of Barlin [Barlin, G. A.; Davies, L. P.; Ireland, S. I.; Ngu,
M. M. L. Aust. J. Chem. 1989, 42, 1735-1748], Br, (640 pL, 2.92 mmol) was added in one
portion to a solution of ketone a (2.27 g, 11.4 mmol) and 33% HBr/AcOH (40 mL). After 1 h,
ether (50 mL) was added, and the ppt was collected on filter paper, washed with ether, apd
dried uriler vacuum to afford 3.88 g (94%) of bromide b as a yellow solid.

Example 89

o;\@ Or\(\)o

X X
~ L
N™ ~Cl N
b
Following the general procedure of Rieke [Zhu, L.; Wehmeyer, R. M.; Rieke, R. D. J. Org.
Chem. 1991, 56, 1445-1453], propyl zinc bromide (4.0 mL of 0.5M solution in THF, 2.0

I
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Fol  owi ng the general procedure for preparing ketone
fromexanple 96, 2.57 g of triflate a 5 afforded 820
worenoeom$3 of ketone b as a colorless solid ExeempUs299046161
Booty BocN-N -NS/ NS/NOH Oab 10 Methyl
magnesi um chloride (0.5 nL of 3.OMin THF, 1.5 mmol)
mn%s\rlfgdaqggi % rgle(ﬁ;resgﬂ éﬁidrfa@ a (9(60 ﬁét €81 Iﬁm()lg 3;@1(?1%3)4 @100 mg, 0.09

he sol ut 1 on was nalntalned at 0
mn@l)fa;mld THFE (3 ﬁﬂq)e Th@ee@uln@msqhwnqwéﬁv@mcaat. 6 B W reactor for 15

aiﬁ c%%n qlen d‘fﬁgnéﬂeh 'intS )%ta{u?aQédeﬁHV@It (130 %qu‘ﬁncf g’xt?ﬁct@@ with

|ne organi ¢ phases were wash
Et(d (3ex Z(Olmk) EFBe mn)b,lned Df@dlc(pmsml)e dne(h@@eﬁr(hé@dmﬁlteé onto Celite
r aphy. DGO o4 }
an%uﬂée o Balylzg %Bg@g at eEhCé):l(anes to gfﬁ f gr%gbtate
hexed&s tﬂgff(nﬁﬁ%) mgf(77%)cx1ﬂamﬁdeth @as calodedserlidess oil  Exanpl e
100 _OO Br2 AcOHCH2CI2 Br ONN FO Fab 20
Bromi ne (122 lulL, 2.4 mmol) was added to the solution
Ex@hplbenzi soxazol e ketone a (390 ng, 2.2 nmol) in AcCH

(1 5 nm) and CH2C12 (6 ni). After 1 h at LCVS

i ndi cated no 4 on. Four drops of L£on Act were
added to theapre 'on m xture and sti RT

over ni ght quenched with 10% Na25203, dil uted
wth CH2C12 (100 nL) and water, Sg washed t he
organic | th 5% NaHEGB,™dri e nd
concentré afford 537 ng (9 ket one

b as an off whi te soli d. Exanpl e 101 116
2006/ 069063 PGT/ US2005/ 046161 Boc N p

Following the general procedure of Rieke [Zhu, L.; Wehmeyer, R. M.; Rieke, R. D. J. Org.
Chem. 1991, 56, 1445-1453], cyclopently zinc bromide (4.0 mL of 0.5M solution in THF,
2.0 mmol) was added to a mixture of chloride a (500 mg, 1.81 mmol), Pd(PPhs), (100 mg,
0.09 mmol) and THF (3 mL). The resulting solution was heated at 70 °C in a uW reactor for
15 min. The reaction was then quenched into saturated NH,Cl (50 mL), and extracted with
EtOAc (3 x 20 mL). The combined organic phases were dried (Na;SO4), adsorbed onto Celite
and purified by chromatography ISCO CombiFlash 12 g column, 0-75% ethyl acetate-

hexanes to afford 333 mg (59%) of amide b as a colorless solid.

Example 91

—_— AN

A/

N/

b

Methyl magnesium chloride (7.3 mL of 3.0M in THF, 22 mmol) was added to 0 °C solution
of amide a (1.77 g, 6.2 mmol) and THF (15 mL). The solution was allowed to come to rt,

I

then maintained at that temp. for 4h. The reaction was quenched into cold saturated NH,Cl
(100 mL), extracted with EtOAc (3 x 50 mL). The combined organic phases were washed
with brine (1 x 50 mL), dried (Na;SO,), adsorbed onto Celite and purified by
chromatography ISCO CombiFlash 40 g column, 0-30% ethyl acetate-hexanes to afford 1.14
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OPyr., EOHS '"NBr + Boc NN NNH2 FOS 21~ F

a b Amxture of bronmp ketone a (537 ng, 2.1 mmol),
Wa bioeasiose b (718 ng, 3.1 mmol), and pyri di nePC/BS2005/046161

1.9 nmol) in EtOH (15 nmL) was heated at 70 C for 1 h.

It was concentrated 5 in vacuo. The crude product was
g(g}ggq)ﬂg& eq;hs%golgﬂggstog_ and purified by | SCO Conbi Fl ash

g co 3-30% et hyl acetate-hexane) to afford 190

ng (23% of thiazole c as a light yellow gum 10
EXExqu)he 102 tetrahydropyranyl glycine O OH H2N O

Yetra ydr opyranyl gl yci ne was purchased from

NovaBi ochem orQ t hesi zed accordi ng@tg- the
literature: ChosH, A K ; Thonpson hol | oway,
M K. ; MKee ; Duong, T. T. H Y.,
Munson, P. Sm'/ h, A M; Wi, rke, P. L.;
Zugay, J. A.; iINTl SCIE.  A.; Schl el ; Huff, J

R ; Anderson, P. S. J. Med. Chem 1993 N3R, ' 2300- 23
10. Exanple 103 piperidinylglycine H N OH H2ZN 20 0
Pi peri di nyl gl yciane was synt hesi zed accd& ding to the

e R

2003CT. 3 ,4USaHABN AGhGAre Ei(ca‘ntqyide 2{0D@ g, 5.0 mmol) NaNj (1.6 g, 25 mmol) DMF
(104mﬁ) grll(I ngtgrr aCb\/mL) Uvaelg( Xeagedy aﬁlhezﬁecl: at' 120 °C in a wW reactor for 2 h. The
reaction was then quenched into water (50 mL), and extracted with EtOAc (3 x 20 mL). The
combined organic phases were dried (Na,SOy), adsorbed onto Celite and purified by
chromatography ISCO CombiFlash 40 g column, 0-50% ethyl acetate-hexanes to afford 300

mg (28%) of tetrazole b as a yellow solid.

Example 93

l
q

o

Trifluoromethane sulfonic anhydride (5.0 g, 17.7 mmol) was added drop wise to a mixture of
2-methyl-4-hydroxyquinoline a (2.56 g, 16.1 mmol) and pyridine (1.54 mL, 17.7 mmol) in
CH,Cl, (25 mL) at ice water bath temperature under No. The mixture was allowed to warm
to 10 °C. Tt was diluted with CH,Cl, (100 mL), washed with saturated NaHCOs (3 x 50 mL),
drieci (Na,SO4), adsorbed on to Celite and purified by ISCO CombiFlash éiO g column (0-30%
ethyl acetate-hexane) to afford 2.57 g (54%) of triflate b as a dark oil.

Example 94
OH oTf
AN
X —_—
/@j CI/©\)NJ
cl N

a b
Following the general triflation procedure, 7-chloro-4-hydroxyquinoline a (10.0 g, 354
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H2ZN OH O 5 4, 4-difluorocycl ohexyl gl yci ne was nade
according to the procedures described in US

wWQo080eme6325. Exanpl e 105 Boc PCT/US2005/046161
(S)-2-am no- 2- (4- hydr oxycycl ohexyl )acetic acid 10 O
CozHN CO2M O OO0 + O-P- O Owe a b CbzHN CO2Me

mnl(%@lalfi%yq?@gﬁgq%@f QGREME § a6880sibediBy Sheih et al.

etrahedron: Asymetry, 2001, 12, 2421- 2425), a

solution of ketone a (8.4 g) and Et QAc (30 niL) was

Exaarrqqg%to a solution of N Cbz- phosphonogl yci ne net hyl
ester b, TMG (4.5 nL) and EtOAc (30 nL). The solution
was 15 maintained@d rt for 48h, then we8Hed with IN
HCl1 (3x50 d

brji'qe (1x50 nl) drk
filtered, antrateel.—#he»res
onto Celite, ey iNied by chro o] y
further purified by re-crystalization from
Et OAc/ hexanes ta@ afford 5.2 g of proddct c. COO O

zHN COp : '
Fol Mo 2 G S oo, Ef b e R Oind 030 . 282 ool
affaded 6.6 1275942 1riflaAR &9 3 codorkeed sufid.on of eneamide ¢ (5.0
g), (S,S)-Me-BPE-Rh(1) (1.5g, Strem Chem cal s,
Newburyport, MY, and MeOH (100 nmli) was shaken
Ex¥hplgosousl y under 70psi of H2 for 48h. The sol vent
was renoved under reduced pressure. The Kesjdue was
taken up in EtOAc, cf’r'?d 118 WD 2006/ 06902
ilte

PCT/ US2005/ 046161 red through S h nore
Et OAc. The sol s remved under pressure
to afford 4. pgoduct d as a g solid. O

CbzHN CO2MeCIBocC M de A mxture of

Cbz-carbamate d, (4.0g) Boc20 (2.99), 2% Pd(OH) 2C
(1. Qg) and MeOH (B0 P
Following the general procedure of Legros [Tetrahedron 2001, 57, 2507-2514], a mixture of

triflate a (7.5 g, 24.1 mmol), bis(dibenzylideneacetone)palladium(0) (690 mg, 1.2 mmol), 1,3-
bis(diphenylphosphino)propane (546 mg, 1.33 mmol), and Et;N (10 mL, 72.3 mmol) in DMF
(50 mL) were stirred at RT for 15 min under N,. n-Butyl vinyl ether (15 mL, 120 mmol) in
DMF (15 mL) was added and the resulting mixture was stirred at 30 °C for 24 h. It was
cooled to RT, 1 N HCI (150 mL) were added slowly, stirred at RT for 24 h. The mixture was
neutralized with 1 N NaOH and extracted with ether (3 x 100 mL), dried (MgSO,), and
concentrated. The crude product was adsorbed on to Celite and purified by ISCO
CombiFlash 120 g column (5-30% ethyl acetate-hexane) to afford 1.62 g (32%) of ketone b

as a white solid.

Example 97

_n
Zé\ /é
.
A\

a b
Following the general procedure for preparing ketone from example 96, 6.56 g of triflate a

afforded 3.14 g (73%) of ketone b as a colorless solid.
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5 nmL) was nmai ntai ned under an atnosphear of H2 for 6h.

The m xture was filtered through Celite with MeOH.
wab@esalogent was renoved under reduced pressurBCT/US2005/046161

afford 4.5 g of residue e, which was taken on

directly. 0 O BocHN CO2Me BocHN CO2Me e f The

| ghue e from above was dissolved in H0O (10 nl),

EXWSO m.), THE (5 nmL), and 10 di chl8roacet| c acid

(3 nm) and maintained at rt overnight. er (5 nl)

was added and thaTf sol ution and nai ntangd unti |

hyrol ysi s om ete, as nonjtor LC-MS. Solid
Na2CO8 was d dautiously until vgluti on

ceased, th xt e was diluted with agN Na
extracted W|th 1%Et OAc/ DCM The conbi ned orgam c
phases were vvasbed once with brine, d&ied (Na2SO™4) ,
tered a r dugnpess, pUTi & bieghflate a
FO‘E?”‘“&%‘G SR r%ce?lzlare R %q%)%lg?gf <§1 ﬁégﬂ, of "product % o
aff@lde&‘lomg(sa%@bl\kemaams BodlbilésORRNE BocHN come f gh A

m xture of ketone f (1.59) MeCH (50 ml) was treated
with NaBH4 (290 ng) at O C for 20 min. The mxture
Exmﬁ cagidifed to .pHL with 10%q citric acid and the

was renoved under reduced pressure. The residue
vvas di | i i

209t
once with
concent r ats 5y

chr omat ogr aphy to afPord 1. 17g of product g-8
0. 23g of pr oduct 119 WD 2006/ 069063
PCT/ US2005/ 046161 (b—l OH H&, H'' BocHN CO2Me BocHN
C2H g i Aamixture of ester g (1. 17g) Li 020

M%t%lglg?r%%ﬁﬂ liys Sr}c{e‘}ké m g ev.l;l_ﬁf{ﬂ' PS %ﬂol)v\@aé ad&éd' tB '03’@ solution

e mxture was dil
of Wtfla 280 A, @B @uﬂmﬁmﬂwﬂ § bt The edutioniwah nEn@Aesd arﬁ é’C for 2h.

combi ned or am 2 &t W[ gt&/ &fﬂtﬁﬁc 3x20
Tftﬁ’ﬂ?@ﬂ"”(‘f@?@&‘ih (??Pm% (F%ir%gﬁ ﬁ%‘gﬂt e e B e
mBf Tl borﬁ@géfr&)gamc phases were washed with brine (1 x 50 mL), dried (NaZSO4)
adsorbed onto Celite and purified by chromatography ISCO CombiFlash 12 g column, 0-50%

and

ethyl acetate-hexanes to afford 135 mg (61%) of alcohol b as a colorless oil

0
Brg
AcOH/CH,Cly /@f?/\sr
- A\
N
E O

Bromine (122 uL, 24 mmol) was added to the solution of ben21soxazole ketone a (390 mg,

2.2 mmol) in AcOH (1.5 mL) and CH;Cl, (6 mL). After 1 h at RT, LCMS indicated no

Example 100

reaction. Four drops of conc. HCI were added to the reaction mixture and stirred at RT
overnight. It was quenched with 10% Na,S,0;, diluted with CH,Cl, (100 mL) and water,
separated, washed the organic layer with 5% NaHCOs,, dried (MgSO,), and concentrated to
afford 537 mg (95%) of bromo ketone b as an off white solid.

Example 101
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Exanpl e 106 N Boc-N-cycl opropyl net hyl -L-al anine 0 O
NaCNBH4 H2N~ + THF/ 1%AcOH 0 H MOH 0O 10 a b di-t-Boc
waelt@antosnt e OH LiOH, H2O0 N -Y NaHCO3 | |y CpdHBS2002@Q6161

Boc 0 THF, H20 Boc d e 15 L-al anine nethyl ester

hydrochl ori de a (5g, 35.8mmol) and

cycl opr opanecar boxal dehyde b (2.67nl, 35.8 ) were

suspended in 50nmL THF w 1% AcOH. Addition m of

CH3CH mage t he cl oud ol ution turned tdP%¥l eay.

NaCNBH4 (2289, 35.8qmpl) was BUdE®" and thesi€pction

m Xt e i rred-oBefnight. The reaction was qiWenshdd
by alo'ﬁ of 1IN ag. g4 , extracted by EtOAc i
ordanic layers were dr| ed over Na2SO4 and conce
20 to dryness. The crude material was purified by
chromat ogr aphy using 30% Et QAc/ hexane (stained b
ni nhydrin) to obtain the conpound ¢ (1g, 18% . The
compound ¢ (lg, 6.32mvol) and di-t-bocdi carbonat%e

A E‘l%lf{g) f%wanﬁg%l)rz X\?’S? nT%bult 59'1 %)nbk\g-ds_lﬁuac{geztpmlk rﬁé‘qi f@x@iol} and

pyfidincticd an  trigt)an 5ot (16 dnlowess heajtet at 7 7C fog ip |I@wsc9ﬁncentrated

THF was nder lash 40
i Ko TRYEr e S e OB SRR 4B CtS Combir
g o (B8 d%aitiga Atetatd-Bogemed tovefoed Wi)ghg@3%7y ofl thiiagplok)as & Hght yellow
NHACL followed by brine, the concentrated to dryness.
g%he Boc-protected conpound d (1.39g, 120 WD
2006/ 069063 PCT/ US2005/ 046161 5.40mvol ) was stirred
with Li OH H20 (1. 14g, 27nmmol) in THE (20nl) and H20
(20nL) overnight at roomtenperature. THE was
ExdlnpleAped @fdhydapgatyi@yoagueous | ayer was adjusted to
pH=4 by adding 10%citric aci d, then extracted by
Et OAc 3 tines. Conbi ned ganic | ayers were washed by
bri ne and concentrated. The grude was purified by
reverse phase C5 18 colu el uted by 0% 50%
acetonitrile/H20 to givea\g e oeun'pound e as a white
solid (794ng). Exanpl eH

Tetrahydropyranylglycine was purchased from NovaBiochem, or synthesized according to
the literature: Ghosh, A. K.; Thompson, W. I.; holloway, M. K.; McKee, S. P.; Duong, T. T.;
Lee, H. Y.; Munson, P. M.; Smith, A. M.; Wai, J. M; Darke, P.L.; Zugay, J. A.; Emini, E.
A.; Schleife, W. A.; Huff, J. R.; Anderson, P. S. J. Med. Chem, 1993, 36, 2300-2310.

Example 103  piperidinylglycine

ZI

OH
HoN

0]

Piperidinylglycine was synthesized according to the procedures described by Shieh et al.
(Tetrahedron: Asymmetry, 2001, 12, 2421-2425.
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HOO/NI + O/NO O 00 00O0-0O0 10abec

Phosphonate b (7.2 g, 21 mmol) was dissolved in THE
W@ 2®ontdoemnt room tenperature, and TMS (3.6 nlPCRBS2005/046161

rnnol, 1.3 equiv) was added dropw se. The mi xture was

stirred for 15 mn at roomtenp. Commercially

avai |l abl e ketone a (6.7 g, 43 mmol) was dissolved in

THE (25 15 nl) and added dropwi se to the nmixture of
Exantpds PMonadelifiiorrcydehiexylsheint eact i on was stirred for 24

h at room tenperature ane geenched by addi ng approx

200 nL of 1 N HCl. O gani products were quickly

extracted into 80% et hyl gt at e- hexanes (400 ni

total). The conbined orgayiic phases were dried

(Na2SO4), adsorbed ontg% N feHand purified tw ce by

chr omat ogr aphy | SCO Co Fl dsh 120 g colum, 0-55%

et hyl acet at e- hexanes over D nin, 20 fol |l owed by 55%
et hyl acetate-hexanes for 5 mn, to afford 3.83 g

(10.6 mMmy] , % of th rqduct.. amn t.er. .
s APy B P e e 0 25
20@/0216331 WO 2006/ 069063 PCT/ US2005/ 046161 Ketal a
(1.56 g, 4.73 mmol) was dissolved in 6 nL of THF. To
this solution was added deionized water (15 ni),
gl acial acetic acid (6 nlL), and dichloroacetic acid (1
m.). The mixture was stirred qvernight at room
Exareptp 9t Foe (S)Aqueners(4- h}@fg%m?hewwgs& aﬂ@ (appr ox.
100 m.) was added, and crude product was extracted

i nto dichl oronet hane (approx. 200 ). The organic
pr oduc(_vbgs adsmeHned MeCel i te by eyaporation of the
sol ve nd purifigéd by chronmatog y | SCO

Conbi 80,9 col usm with a solv gr adi ent of

0- 40% pyl acet aPel g%‘énes over in to afford 452
ng (1.5§ mmol, 33% of ketone b. Exajpple 109 HO O
XoXoO ® a b

. b CbzHN" ~COzMe

Following the procedure described by Sheih et al. (Tetrahedron: Asymmetry, 2001, 12, 2421-
2425), a solution of ketone a (8.4 g) and EtOAc (30 mL) was added to a solution of N-Cbz-
phosphonoglycine methyl ester b, TMG (4.5 mL) and EtOAc (30 mL). The solution was
maintained at rt for 48h, then washed with 1IN HCI (3x50 mL), brine (1x50 mL) dried
(Na,SO,), filtered, and concentrated. The residue was adsorbed onto Celite, and purified by

chromatography, then further purified by re-crystalization from EtOAc/hexanes to afford 5.2

g of product c.
O o_ 0O
CbzHN CO.Me CbzHN CO.Me
c d

Following the procedure described by Sheih, (Tetrahedron: Asymmetry, 2001, 12, 2421-
2425), a solution of eneamide ¢ (5.0 g), (S,8)-Me-BPE-Rh(]) (1.5g, Strem Chemicals,
Newburyport, MA), and MeOH (100 mL) was shaken virgorously under 70psi of H, for 48h.

The solvent was removed under reduced pressure. The residue was taken up in BtOAc, and
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Ester a (184 ng, 0.55 mmol) was dissolved in 2 L of
THF. Deionized water was added (1 i), followed by

WO pdoklogaeshydr oxi de nonohydrate (42 ng, 1.0 nmoPQT/UINE5/046161
mxture was stirred at roomtenperature overnight,
then acidified using aqueous 1 N HC and extracted

FiledrBd &rcql' £ Rl@raEhha B ADTHE BdvéhbadStoved udder adicod pasire to
evaporatl on of the solvent yielded 175 15 ng

affqrd ddatof praducy@asg edlerlespfolithe” car boxyl i c acid b. Exanpl e
110 0 H O -1 XOyN"OH HN 0 + S\NHZN’\{\I O0O0S ab

c Asmall vial ocharged with anife B (130 ng, O0.46
nmol ), acid a ( ng, 0.55 nmol) ar 20 EDCHC1 (135
ng, 0.70 nmol). m xture was dis Jed in

di chl or onet hane m.) and stirred overnight at room

tenperature. el Was added topfhgTeagkd on, and

sol vent was rem)d/eg under reduced prcessure Crude

product was purified by chromato
A Gt Bl @matb@mgteéo{‘kﬂm)é@ﬁvph BoBoR A QI AE) B MeOH G0
mLi 42% eﬁtlﬁ% nQ)@ Eleocf I@z\/ﬁﬁ 6hOTHA Rixulr® |vJa9\ﬂﬂ3theHithrough

5% et h exa for m n. The BOC- prot ect
Ceﬁm wWigh MﬁQH r‘iéd smvotm Vi3 Iemp@dc‘mﬁlpll FedgcadeRaRe B o weferd 4 § g of
sso V6

res 2E, ‘?ﬁ'_l %ke{l %Cglpgt hane (2 nL), deionized water

tostlrf o acetic acid (1 nL) and all owed
or at\_room t enper at ur e. anic 12
2006/ 069063 PCTNUS2005/ 046r1rgl sol ve gWere rem%v\éwd)
under reduced ure, the aqueous er was nade
basi c using a s~ anmount of 1 N NaOW~ and product
was extracted intfjo di chl oromet hane. Relgoval of

organi ¢ sol veainyrebsed 110 ng ( 0BEENmMEPMe45% ani ne
#) of the free a®ine #. 5 Exanple 11100 O O NLOH +

Tt iNiaS e FrdE Mo &No1da & B0 P10 miL), AcOH (30 mL), THF (5 mL), and
dichloroacetic acid (3 mL) and maintained at rt overnight. Water (5 mL) was added and the

solution and maintaned until hyrolysis was complete, as monitored by HPLC-MS. Solid
Na,CO; was added cautiously until gas evolution ceased, the mixture was diluted with aq
NaHCOs;, and extracted with 10%EtOAc/DCM. The combined organic phases were washed
once with brine, dried (Na,SOy), filtered, and concentrated. The residue was purified by

chromatography to afford 2.9g of product f.

O
BocHN™ “CO-Me BQGHN5 E CO-Me BocHNi ECOzMe

f
A mixture of ketone f (1.5g) MeOH (50 ml) was treated with NaBH4 (290 mg) at 0 °C for 20
min. The mixture was acidifed to ~pH1 with 10%agq citric acid and the MeOH was removed
under reduced pressure. The residue was diluted with water and extraced with
20%EtOAc/DCM. The combined organic phases were washed once with brine, dried
(N2,S0,), filtered, and concentrated. The residue was purified by chromatography to afford
1.17g of product g and 0.23g of product h.
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a b 10 Standard EDC coupling procedure was perforned
using amne b (110 ng, 0.25 mmol) L-

wBBB6Ms99e3 hyl al anine a (72 ng, 0.35 Mol ) and BECCUSBHTS/046161
ng, 0.35 nmol). BOC-protected final product was
purified by chromatography |ISCO Conbi Fl ash 12 g col um
W th a solvent g adient of 5-55% et hyOH
acet at e-di chl or dnet hane over 15 mn fglkl owed by 55%
et hyl acet at e- ¢chl or onet hane for 4 .
BOC- deprot ectii nas performed using 2 DCM : TFA
with 15 few driegs of water. Final prédlct ¢ (54 ng,
66% was pusdcHNBOCyYMeever se- phasBodHPLC' @8 col um
with a solvent gradient of 5-50% acetohitril e-water

A Ig]\(?/}?“rée %foeﬁ{‘inf gé\/\ﬁx %‘:Hééﬁ@é‘rg) 'pro c(g (518 X %%u{jk%u‘& ,

stnMd v~1gor01f§l' st,ovvhight. TheVialxtire @zs dilltedRvitharinAmmd ex@hstinly extraced

199 117, 9375 37
w1t§|ﬁ§@ﬁ@ Téle cgr@bmeﬁ_or%ﬁm qﬁg{ﬁﬁa\?ﬁagged%ng%gltﬁbrme dl)ledctf\IaZSOQ
fﬂt[el(e§5c&1d Vo1 BRErdRNE SN hai@T {525%).5 g, 2.4 nmol ) were

m xed in a Parr shaker flask 25 purged with nitrogen.

Parr shaker was evacuated and subsequently charged to

70 psi of hydrogen gas for 32 hours. Mthanol was

renoved under reduced pressure and crude product was
ExtinpledPed N-Beolighiclapremdmethpt-krglapife si | i ca gel usi ng

et hyl acetate. Evaporation of the solvent gave 4

(11 mmol, 80% of product b with >98% yield. 123 V\D

2006/ 069063 PCT/ US2005/ 046161 NaExampl e 113 O O 0

HW_p O _a b+5 Z- pr tected am her aT‘\((;7/Q\ Jﬁr
wes di ssol Hret hanM 0}( hi

sol &tion was add BOC anhydride (2. 9 g, 135

fol |l owed by 20%Pd(g—|)20(109) Al air was r rmved

fromét he reaction flrask by house vacuum and the

m xture was stirred vigorously for 5 mn. The flask

was then filled wth hydrogen gas and allowed to stir

vigorously at roomtenperature for 6 h. After

evacuati ng the hydrogerg at nosphere, the 10 m xture

dii-Bbati@dotaer ough It d USj met anelo and

predifs; was ob nedNoy vaporat—r-cm—of—rhe ol ve t

Thﬁmpﬁqpluct ¥ prot elct e® am ne BHRA%Cdi ssol ved i Bo<5

nL of THF. The fol | oRPhg sol vents

d e

L-alanine methyl ester hydrochloride a (5g, 35.8mmol) and cyclopropanecarboxaldehyde b
(2.67ml, 35.8mmol) were suspended in 50ml THF w/1% AcOH. Addition of 5ml of
CH,OH made the cloudy solution turned to clear. NaCNBH,4 (2.25g, 35.8mmol) was added
and the reaction mixture stirred overnight. The reaction was quenched by addition of 1N aq.
NaOH, extracted by EtOAc twice, organic layers were dried over Na,SO, and concentrated
to dryness. The crude material was purified by chromatography using 30% EtOAc/hexane
(stained by ninhydrin) to obtain the compound ¢ (lg, 18%). The compound ¢ (lg,
6.37mmol) and di-t-bocdicarbonate (2.1g, 9.55mmol) were diluted in THF (20ml) and H,O
(20ml), NaHCO; (1.3g, 15.9mmol) was added. The reaction mixture stirred overnight for
completion. THF was removed under reduced pressure, and the aqueous layer was extracted
by EtOAc 3 times. Combined organic layers were washed by 1IN NaOH, sat, NH,Cl
followed by brine, the concentrated to dryness. The Boc-protected compound d (1.39g,
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were then added sequentially: deionized water (15 ni),
gl acial acetic acid (30 nL), and 15 dichloroacetic
wW@eiod/0¢®63rl) . The nmi xture was stirred overni ghPCHUSI008006161
tenperature, and the reaction was quenched by slowy
addi ng solid sodi um carbonate with vigorous stirring
5. 40Rkol) wdsh@irre@he@SaoafH,0a8 . MRS27HmdIP HYEHF (2@l ked HeD 2ikn)
product was extracted into 10% thﬁ! acet at e- adiusted ¢
ovethightl s FasmreiemasiatureT Y Wéé‘&&?edwég LIPS SIMEE Vet ysEd to
pl-ﬂ-x bgvaﬂﬂﬂgalt()%) Biuff adidl@h&OdQAES by 3IDAC BUtirhdsi edorklined organic
chromat ogr aphy |1 SCO Conbi Fl ash 120 g colum with a
laystsl weenwaghec By brine ¥ conepuirasehtae Ryre NeseRusified Ry £e1 g phase C
0 . | i ' AR 8l RYHs a white solid
B A A TN
(Tvog)., 91% of ketone b. Exanple 114 HOH HOHHN O
-N/ INHN ~-OKNOH+SI | OSH/ FF ab 25
St andard EDC coupling was perfornmed using amne b (46
ng, 0.15 nmol), carboxylic acid a, (42 ng, 0.15 mol
syn- dj,.astereoner) and EDC (33 ng, 0.17 mmol).
E%%%@gbgtected final product was purified by
chr omat ogr aphy |1 SCO Conbi Fl ash stackef 3
Q161 sol vent

with g 124 006/ 069063 PCT/ USZOO
gr adi gnt of % et hyl acet at e-di chl or ong

t hane pver
15 fol | owed Yy g8%et hyl___acet at e-di ane
for i nt Standah%/ lgprotection was p
usi ;1 DCM: T 1 th few drops of water. TFA

sal t \wAs treated witd’pase (aqueous 1 N Na
extracted into dichIoPOHEthane. 5 Exanple 1150HEH H

OH OO NN/ ..~HNOHHNHNN HNOS, OS\F F a
b

a b c
Phosphonate b (7.2 g, 21 mmol) was dissolved in THF (25 mL) at room temperature, and
TMG (3.6 mL, 29 mmol, 1.3 equiv) was added dropwise. The mixture was stirred for 15 min
at room temp. Commercially available ketone a (6.7 g, 43 mmol) was dissolved in THF (25
mL) and added dropwise to the mixture of phosphonate and base. The reaction was stirred
for 24 h at room temperature and quenched by adding approx 200 mL of 1 N HCI. Organic
products were quickly extracted into 80% ethyl acetate-hexanes (400 mL total). The
combined organic phases were dried (Na,SOy), adsorbed onto Celite and purified twice by
chromatography ISCO CombiFlash 120 g column, 0-55% ethyl acetate-hexanes over 20 min,
followed by 55% ethyl acetate-hexanes for 5 min, to afford 3.83 g (10.6 mmol, 50%) of the

product amino ester ¢ as a white solid.

Example 108
v
KXY e KXY
O —_ O
O 0O
v/
a b
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Coupling of the product primary amne a (20 ng, 0.044
mol) to L-BOC-N-nethylalanine b 10 (12 ng, 0.059
worewbpeawes per formed by adding EDC (10 ng 0. 0SBCTIB10p5/046161
and dissolving in dichloronethane (1 niL).
BOC- protected final product was purified by
Ke%g_% ﬁﬁtg‘?{g‘t?%ﬁlﬂ%l) vfa@@@ts@%dbl:nj &hsdt 'I;HH&C]F(ﬁhis ohttichAvay added
co W a sol vent gradient of 0-70% . -
deigH el VN5 S Hadm B PACHEERCH (h L 30 &%&106‘3?“?}{5%@{ ﬁf?ﬁs‘ah%

miAGE AL 1k S RiAMRtRAN@mbRiturRe. Mgleous BEGodrAT 1§dRRIde Capprox.
was performed using 2:1 . TFAwith few dr

10Gva s Hiledaindicsudsrpseiliet Was cyigasted ditp djcBlpresgeihane Ep5ro% 200
ng.e )f?er c?f? ] PJ}?S’&JCHB&SQd&Jrged%Q{OL@Eﬁté’%}I dVagoriandk 8Bkol10dnt,2m&0%
cetonrtri 20

e-wat er over mn. "Yield of product
puzdfiiedi by dhmstiegRpimEiSCO GenbiBlashipg & @lumnyyigh a sobvep) grydientol§10%
0 OH + & c
e gr B g TR D e P2 SreRe R €110
Ex#igple 0088 mmol ), carboxylic acid a, (105 ng, O0.38
mmol ) and EDC (@6 nmg, 0.45 mmol ). BOC protectedfinal
product wasH pufified by chromatography |sqg)
Conby\gt Ntgckey 2 x 4 g col um witgzgé) " eht oH
gradight 25 of 0-28% et hyl acet at e-di I;Egrre hane
over 15 nm'n O | owed by 289%etfryl acetate-
di chl oronet Qanel for 3 min. Standard BOC-dep tion
was performeg<using 2:1 DCM 125 WO 2006/ 06
PCT/ USZOOS/G({??Sl TFA with few drops of watier; The
s e

TFA salt wa ated with base (aqueous 1 N NaCH) and
extracted intg di chl oronethane. Exanple 117 HbOH H OH

OO0 HNA,_ + N ~ = )
Ester a (184 mg, 0.55 mmol N‘\;vas diss(cﬂ;l'ecﬁgll\i r(gLSo\f ljﬁPN ﬂeu#rliz@d §/a{gr was added (1
mL), followed by lithium hydroxide monohydrate (42 mg, 1.0 mmol). The mixture was

stirred at room temperature overnight, then acidified using aqueous 1 N HCI and extracted
into dichloromethane. Drying (Na,SOy), filtration and evaporation of the solvent yielded 175
mg (quantitative yield) of the carboxylic acid b.

Example 110

o)
X\“/ OH HN
O —_—
N
+ S °N N
‘ o o 0 S~
| : O

o

a b c

A small vial was charged with amine b (130 mg, 0.46 mmol), acid a (175 mg, 0.55 mmol) and
EDC-HCI (135 mg, 0.70 mmol). The mixture was dissolved in dichloromethane (3 mL) and
stirred overnight at room temperature. Celite was added to the reaction, and solvent was
removed under reduced pressure. Crude product was purified by chromatography ISCO
CombiFlash 40 g column with a solvent gradient of 0-45% ethyl acetate-hexanes over 10 min
followed by 45% ethyl acetate-hexanes for 5 min. The BOC-protected amine obtained from
this coupling reaction was dissolved in dichloromethane (2 mL), deionized water (0.5 mL)

and trifluoroacetic acid (1 mL) and allowed to stir for 3 h at room temperature. Organic
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IMFF 5 ab Coupling of the product primary amne b
(170 ng, 0.35 mol) to L-BOC-N-nethylalanine a (81
woreno606963 mmol ) was performed by addi ng EDC ( 7RCTHGSDO16161
mol ) and di ssolving in dichloronethane (2 ni).
BOC- protected final product was purified by
sol\%lﬂ{s(?&ré?é 1REH AR dek QeduSEdPréseid] ﬁfﬁhotﬁﬂa@ek@ﬂs Radk bds 1g;1ng a
colum with a sol vent gradient f 0-.70% e fy ﬁf L&
sl bk ieY N 299 grodst) X rsics g die &9”71&?6 s fova
QREONBNEMII 0I5B arind4) of Heafetaintine #.
Org%%&g\ge%?%%lg%?gn vva?gperfor med u3|)ng 2:1 DCM: TFA
with few drops of water. Final product ¢ was purified
ExarXple pMer se- phase HPLC C18 colum with a sol vent
gradient of 5- 50% acetonitrile-water over 20 mn.
Yield of anti-diastereoner product ¢ was 106 ng. 15
Exanple 118 0 BCgHHOCH3 HH NO '~-10 0 HOOO
ab Ketone a (1.48 g, 5.3 nmmol), was dissolv in dry
di et hy, ether (20 nj) and cooled to -78 20 C

Nty I hi ym (1. Et20, 9.5 ni, 15 mol

d\ged— dPopwi'se HON \ﬁu OR m‘m_trre

vi gorously at the reuducd/ rature for 2 E . ‘]
reacti on was quenched by plng the cold mxture

i nto saturated aqueous ammonfum chl ori de and

extracting the organics into dichloromethane. The
organi c layer was dried (Na2SO4), filtered, adsqrbed

onto &lite and purifi ec}2 by chromat ography | SCO ~
St&aanhi Fd@sbuplind p@cedtdiwns p@fabeddpgethint b (110 mg, 0.25 mmol) L-

acet at e- hex
B(&—Nyrpet%%l@%{?egge %ggl\égi ré)g%frgrpolsl énd{#[%é ?égﬁrag,gyo}; miﬂglg ﬁ@C%Q&%cted
L A e e o
L0 MO U T S
dléﬁﬁﬂ?bmetﬁ%é@foxoi ki) eB%@tde roHicasd @ﬁﬁﬁ&ﬂbﬁm&ﬁ usdErea2rp DEM 1 FFA with

N OH
few drops of water Flnal product ¢ (54 mg, 66%) was pur#le? by reverse-phase HPLC Cig

column with a solvent gradient of 5-50% acetonitrile-water over 20 min.

Example 112

M
o/—\o o. 0O
0 (@) |
[ %
OJKN o . O)’\N o)
H o H o

b

le

Following the general procedure of Burk [Burk, M. I.; Gross, M. F.; Martinez, J. P. J. Am.
Chem. Soc. 1995, 117, 9375-9376.], 5.0 g (13.8 mmol) of alkene a, 100 mL of dry methanol,
and [(S,S)-Me—BPE—Rh(COD)]+OTF (1.5 g, 2.4 mmol) were mixed in a Parr shaker flask
purged with nitrogen. Parr shaker was evacnated and subsequently charged to 70 psi of
hydrogen gas for 32 hours. Methanol was removed under reduced pressure, and crude
product was filtered through a small plug of silica gel using ethyl acetate. Evaporation of the

solvent gave 4.0 g (11 mmol, 80%) of product b with >98% yield.
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a b Hydrolysis of the nethyl ester a (300 ng, 0.99

mml) was carried out by dissolving in THE (0.8 ni),
wa@adacoeroeki oni zed water (1.2 nlL) and Li OH H2CPCHUSI005/046161

1.1 mol). The mxture was stirred at room
tenperature for 2 h, then reacidified using aqueous 1
N HC and 10 extracted into 90% et hyl
acet at e-di chl oronet hane. Brine was added to the

s acid layer to aid in the extraction. Drying

(Na2S4), filtyation, and evaporation of thg sol vent
yi el ded the reoxylic acid b (79 ng, 0.28)muol).

Ex

Exanpl HOCH3 0 3WO O H ~ O- N 15
HOH ol ysis_of the nethyl est (340

ng, 1.1 s darried out by dlfﬁi ng in

(0.9 n) q?%m oni zed water (14 OH H20
(50 ng, mppl )~ The mi xture was stlrréﬁ room
tenperature for éDh then reacidified using aqueous 1
N HC and 20 exmracted into 9096ethy| b

acet at e- dlchloro n .
2 el mieraer TP 20l WAE Rl el B o i
sol(lt:iqgllzwd&a(egébhdftchq Bbtraattx)ydﬁael; (2ang] 1eszsapmma,tfolmWedfoyab% %@Hbrﬁ (1 0g).
e s 6 o RS R i Bl s o

v1%1-5'ukl | oAk Q. 2R BXRNPAChR Illll@]NlMQyﬂﬂ@&i @a9aGBallowed to stir
S2005/ 046161 H3C CH

viggroughy it rogr demperatige o6 . F‘A'_‘%Sr Bvagtag% gfedh)gf%eg g%crsphere the
mi¥as P& HREAR IndsiNOelAdubi8s BnetiGdolBnd Brudd prodatt) wast btﬁamed by

carboxylic 5 acid a, (32 ng, 0.11 innol) and EDC (21
evangration ofithaselvgnt. BOC- prot ected final product was (

The product BOC-protected amine b was dissolved in 5 mL of THF. The following solvents
were then added sequentially: deionized water (15 mlL), glacial acetic acid (30 mL), and
dichloroacetic acid (3 mL). The mixture was stirred overnight at room temperature, and the
reaction was quenched by slowly adding solid sodium carbonate with vigorous stirring until
the release of gas was no longer visible. Crude product was extracted into 10% ethyl acetate-
dichloromethane. The product was adsorbed onto Celite by evaporation of the solvents, and
purified by chromatography ISCO CombiFlash 120 g column with a solvent gradient of 0-
36% ethyl acetate-hexanes over 20 min followed by flushing with 36% ethyl acetate-hexanes
for 5 min to afford 2.86 g (10.0 mmol, 91%) of ketone b.

Example 114

H OH
H. OH
H@ (
B .oy e —
= o S
O/U\N OH O =
H o F

a b c

Standard EDC coupling was performed using amine b (46 mg, 0.15 mmol), carboxylic acid a,
(42 mg, 0.15 mmol syn-diastereomer) and EDC (33 mg, 0.17 mmol). BOC-protected final
product was purified by chromatography ISCO CombiFlash stacker 2 x 4 g column with a
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purified by chromatography 1SCO Conbi Fl ash 12 g col um
with a solvent gradient of 0-40% ethyl

waec®wbat®wesli chl or onet hane over 22 mn, foll owedPGHUSAM5/046161
et hyl acetate-dichloronmethane for 3 min. Standard
BOC- deprot ection was performed using 2:1 DCM: TFA

sol\Mnt aflieMy H0DB% et avsddt@tichibfoeethbdt wat 15 mins fdllowed B028% ethyl

base (aqueous 1 N d ted in
scexte-deBp RIS 177 2001 SHr G D REEHER i, St gPHi ) Wihe 221
DC@&'B T‘F‘Q Wi fevPdlopOof ke Ché TFAN sﬂNwasAtertdeNlt@b&‘seMaaiuebus—l N
NFF a B 15 Coupling of the primary amne b
Na@ﬂflﬁ'yie"@fa@tte‘?ﬂﬁﬂ dichlgopethene. N- et hyl al ani ne a (65 ny,
0. 30 nmol ) was perfornmed by adding EDC (61 ng, 0.32
mol ) and di ssolving in dichloronethane (2 ni).
Ex8ade ptot ect ed final product was purified by
chrgat ogr aphy 1 SCO Conbi Fl ash 12 g col umm W—lt h a
safvent gradient of 5-65% ethyl acetate-
di chl or omet hane over 25 min. Standard BOC- ot ection
3 prrredusingZ:]rDCM:ZOTFATfewos f
erN i nal product (HN\@é'\&yrifi ed Iay\r/&/ se
Iy W HA a 3ol Vent—gra€i erg o
er over 20 min. Yield of
anti-di aster er product ¢ was 22 ng (31% from

proline am nessStarting material). Exanple 123 25 128
WD 20Q6/ 069063 PCT/ US2005/ 046161 HO CH3 HOCH3 HN O

NN O O H2ZN N H O
Co&lglﬂﬂﬁ (?fﬁgle B{gglcbgrrungy Appe & n%)‘%l-el’g%lgl écg'L %gqa%l%lanme b
(11| 0.059 fuenohawas pufdrired by addldg BEDC ((QBmg@,o_sg r@@l}m’@ld}ssdmnjg in
dlqhggomgthane (1 191L)34 Brggll):)oiect%gf:i_ a{ proguctt e\xgas fpluplﬁled B& ocﬂ%%tography

ISCO CombiFlash stacker 2 x 12 g column with a solvent gradient of 0-70% ethyl acetate-

acePonl Brite- e

dichloromethane over 20 min followed by 70% ethyl acetate-dichloromethane for 5 min.
BOC-deprotection was performed using 2:1 DCM : TFA with few drops of water. Final
product ¢ was purified by reverse-phase HPLC C,g column with a gradient of 5-50%
acetonitrile-water over 20 min. Yield of product anti-diastereomer ¢ was 22 mg.

Example 116

a b c

Standard EDC coupling was performed using amine b (110 mg, 0.38 mmol), carboxylic acid
a, (105 mg, 0.38 mmol) and EDC (86 mg, 0.45 mmol). BOC-protected final product was
purified by chromatography ISCO CombiFlash stacker 2 x 4 g column with a solvent gradient
of 0-28% ethyl acetate-dichloromethane over 15 min, followed by 28% ethyl acetate-
dichloromethane for 3 min. Standard BOC-deprotection was performed using 2:1 DCM :
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purified by chromatography 1SCO Conbi Fl ash 12 g col um
with a solvent gradient of 0-40% ethyl
wae@bat®wexli chl or omet hane over 22 min, foll owedP@lyUS206/046161
et hyl acetate-dichloronmethane for 3 min. Standard
BOC- deprotecti on was perfornmed using 2:1 DCM : TFA
TF)!va?Jrl:a f%\ewrd@% 6PSater0 TTHAFaY salt Waeirddodl wigh baseviegueons HiNSFaOH) and
Wi ase (aqueous 1 N Na and extracted into ethyl
extrpgied 163 HERMORMERAN 05 di chl oor_?)mat hane. Exanple 124 HSBC/:
OHHICOH OO0 HNN HNAOKH+ HNOSN" OSNFF
abb 15 Coupling of the product primary amne b (70
Exapgple 01715mmol ) to L- BOC-N-net hyl al anine a (37 ng, 0.18
nmol ) was acgo(gpl [ shed by addi ng EDC (36 ngl BH19 Mol )

and dissolvipggd_in dichloronethane (2 nl).
BOC- pr ot ect i nal product was purified b
|chKDnatograp' Combi Fl ash 12 g ¢ol g
rﬂﬁgﬂh g +grad|¢ 1-51% et hyl acetg e- ?ﬁz>\
r oe hyI

dE chP6r omeffithh ove ~R0 foJ_I_omad by 51
acet at e- di chl orfdmetha: Q

BOC- deprot ecti on was pe 0} med using 2:1 DCM : TFA +
few drops of water. Finaf product b was purified by
rever ge- phase HPLC C18 gplum with a sol ventc gradi ent

of 5-"50% acetonitrile-water 20
Copplisuhieé thetprogist RIgNaRY ming 2H{O emgé{’gﬁ%(’%nfz&g’&%wg@ fanine 2
(SIPEIE/S Mﬁ% 9@%&?&&&5’ té)) adéli glﬁ)d (H m@' 0ZeNnfbol) @Yd Bisédlhg in

dichionerhasiring €4 neloc oB@pﬂgotp@)teq fgal ggﬂ(g}ch vag, rpalaéﬁju by, chypmatography
IS&BIC%IPHblFlaSh stacker 2 x 12 g column with a solvent gradient of 0-70% ethyl acetate-

3 nin. 20 Standard

dichloromethane over 20 min followed by 70% ethyl acetate-dichloromethane for 5 min.
Standard BOC-deprotection was performed using 2:1 DCM : TFA with few drops of water.
Final product ¢ was purified by reverse-phase HPLC Cyg column with a solvent gradient of 5-

50% acetonitrile-water over 20 min. Yield of anti-diastereomer product ¢ was 106 mg.

Example 118
0 HaC, OH HO, CH,

e} —_— O +
M IS A A AP Xk?(o

Ketone a (1.45 g, 5.3 mmol), was dissolved in dry diethyl ether (20 mL) and cooled to —78
°C. Methyllithium (1.6 M in Et,0, 9.5 mlL, 15 mmol) was added dropwise to the reaction

I
o

mixture and stirred vigorously at the reduced temperature for 1 h. The reaction was
quenched by pouring the cold mixture into saturated aqueous ammonium chloride and
extracting the organics into dichloromethane. The organic layer was dried (Na,SO,), filtered,
adsorbed onto Celite and purified by chromatography ISCO CombiFlash 120 g column, 0-
50% ethyl acetate-hexanes over 25 min, followed by flushing 50% ethyl acetate-hexanes for
3 min, and 90% ethyl acetate-hexanes for 3 min. This purification afforded 344 mg (1.1
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[ Shieh, WC.; Xue, S.; Reel, N; Wi, R; Fitt, J.;

Repic, O Tetrahedron: Asymetry, 2001, 5 12,
WQ2s/085]) , was di ssol ved i n methanol (25 nl)PCIKR905/046161

(4.5g) was dissolved in deionized water (25 nlL). The

met hanol sol ution of substrate was cooled to -10 C, .
nmﬁiﬂd42%1)9 of alfpepidias@tathdran aod 29%ome @8 mdde B0 ofhghe anti-

reaction slowy. The reaction was kept on ice and
dla@‘?féﬁm%{lbl y allowed to warmto roomtenperature while

stirring overnight. Deionized water was used to

dilute the reaction to approx 150 nL, which was poured
Exjrpple 1800 et hyl 10 acet at e- hexanes for extraction. The

or gani c phgqg@ pas dried (Na2SO4), adsor bengthHCeI ite

and purified ¥y chromatography | SCO Conbi Fl as_40 ¢

columm, 5-9@% eyhyl acetate- hexanes over 3 to

af ford 804 p. 27 ol , 910 of the produ | f one
b. ¢ 12% I\ |OSO iN 5HOF
O a M _NQgOt he gener aI pr oce @dr k,
M J.; @rosﬁ‘, F.; Martinez, J. P. AmHChn

Soc. 1995, 117, 09375-9376.], al kene a (774 my 2919
mmol ), dry nethanol (40 nL), and b
[ (SS) - Me- BPE- Rf{ COD) | +OTf (500 ngy, 0.8 mmol) Were
Hydliol@sih dftheamBBylresehakino nig, AR nRfol pwegedrieti quhbindissobgrgnin THE
Par.r aker. was, evacyat b t
0 a3sHABE SRR Jae At LI R A he, RSP e
walVRied gthfrooni\/th}ﬁfHﬁireVﬂaSZrlem&audd@d usiogd ugespus 1| N HCI and

ressure, and. crude ter
exgﬁcé?dl intg|90% <Py agefais g“:@%’iomﬁ%' rf"ﬁ)}xf BEC e? O%é)&ﬁlgmg acid layer
to gﬁ%ﬂQﬁ@éﬁt@&gﬁf Url]lﬁg $N%8619)18£ﬂyﬂa&d)1? aadd gﬂa@omgml( (iif the gnhﬂn’ztg }(l)lelded

4 product with >98%vyield. 25 Exanple 127 1
the/gar WEIDE3 Hﬁe&%ﬁ%’@w 046161 0SO OSO O O O- N O

)(0~-HO HOOab Z-protected anmno ester a (804

ng, 2.27 mml) was dissolved in nethanol (16 nL). To
Exapipte 1280] ut i on was added BOC-anhydride (1.5 g, 6.8

mol ), fol ligyegnpy 20% Pd(OH) 2. C (250 5 ng) .HAICHai r

was removed fAom the reaction flask by house uum
and the mx was
0 I (@]
M J o ML S on
0~ N o N
H o o)
a b

Hydrolysis of the methyl ester a (340 mg, 1.1 mmol) was carried out by dissolving in THF
(0.9 mL), édding deionized water (1.4 mL) and LiOH - H,O (50 mg, 1.2 mmol).i The mixture
was stirred at room temperature for 2 h, then reacidified using aqueous 1 N HCI and
extracted into 90% ethyl acetate-dichloromethane. Brine was added to the aqueous acid layer
to aid in the extraction. Drying (Na;SO,), filtration, and evaporation of the solvent yielded
the carboxylic acid b (254 mg, 0.88 mmol), clean enough to use in the next step without

purification.

Example 121

127



10

15

20

25

stirred vigorously for 5 mn. The flask was then
filled with hydrogen gas and allowed to stir
wor@enewsd y at roomtenperature for 6 h. AfterPCT/US2005/046161
evacuating the hydrogen atnosphere, the mxture was
filtered through Celite using nmethanol, and crude
product b was obtained by evaporation ofsG ¥ sol vent
(508 ng, 1.56 mml, 70%yield). 10 Exanpl g1
"Y-10A, NOA, NOHHOHO a

(508 N 1. 56 was dissolved in 8 nL & THF,
Dei on 1 wager ) was 15 added, fol | gwed i OH
ﬁn(l ng, 2.8 _ 'xture’vvas Stirgled afN\

aci di fied using aquebd#s

yl acetate. Drying
(Na2s™4),; filtration and &vaporati on of the sol vent
yielded 372 ng (1.21 mol, 78% vyield) of the
carboxylic acid b, clean enough to use in the pext
step $#thout purification. 20 Exanple 129 Oo 0O %

Stdatthrd EDR2NopIERY wis perfonBed\isiho@nSnd\b B2Fng, 8.2b miD), carboxylic

2006/ 069063 PCT/ 04616 Stan d j
acidas3pBEr bf hEEoLSTREOa T BR80T Op pared PRt was
puﬁﬂé@g)%gfgdnﬁtoglra?ﬁj" g;c(l‘x:@, C&rBfiFIagh 1(:{&? @furnmwit a subrebnED@i¢E 6f 0-40%

, . 29 MO . - pr.ot.ect ILn pr,oduc e
ety i OEHh R AT SG? Ay T o L e orgpethan
fod fufd. 8t22@rY SOC-GpRAMCEHN wa peffofi@busip BYIDCM : TFA with few drops

acet at e-di chl oronet hane over 15 m ndar .
of B GV on i BB 5 oS SRS M8 pilgeted ety
acibit Qi §80 FE QR oRdmaABt er . Final product ¢ was purified
y reverse- phase HPLC C18 columm with a sol vent
gradi ent of 5-50% acetonitrile-water over 18 mn.

ExXhleeqzé’f product ¢ was 132 ng. Exanple 130 o O

HO, CHg
X g
HN > “OH + HN\/U\N N
=z _— z =N
= H 0 SN

[

C

a =
Coupling of the primary amine b (47mg, 0.1 mmol) to L-BOC-N-methylalanine a (65 mg,
0.30 mmol) was performed by adding EDC (61 mg, 0.32 mmol) and dissolving in
dichloromethane (2 mL). BOC-protected final product was purified by chromatography
ISCO CombiFlash 12 g column with a solvent gradient of 5-65% ethyl acetate-
dichloromethane over 25 min. Standard BOC-deprotection was performed using 2:1 DCM :
TFA + few drops of water. Final product ¢ was purified by reverse-phase HPLC C;g column
with a solvent gradient of 5-50% acetonitrile-water over 20 min. Yield of anti-diastereomer

product ¢ was 22 mg (31% from proline amine starting material).

Example 123
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OO0 HN,(r)H+ HN(N:*o (Nz -N/ =H.N/ OSI =

OSsS10I1 / FI I F a b Standard EDC coupling was
w@erboesesl using amine b (130 ng, 0.3 mmol), tPET/US2005/046161

carboxylic acid a, (60 ng, 0.28 mmvol) and EDC (60 ng,

0.3 mol ). BOC-protected final product was 15

puri HbedHby chromat ography | SCO Conbi Fl ash%)2™g col um

with g%sol vent gradyent of O- 65% et hyl

acet di chl or onen e over 15 mn. Stan

ﬁde otiectiop was p&rfor @ using 2:1
' -~ d@r ops of wat enAkpral” preduet Cy r| ed
by r erse- phase HPLC C18 um with a sol vgnt ¢
gradi ent” of 5-50% acetonitrilefwater over 18 mn. #
Yield of product ¢ was 78 ng. 20 Exanple 131 OO O .
N, K OyN'AOH OH ON O O a b Foll owi ng the general

procedure of Gigg [Blaney, P.; Gigg, R ; Rankovic,

Z., Thornton- 25 Pett, M ; Xu, J. Tetrahedran, 2002,

58, 1719-1737] a roundbottomfl a k vvas 82 rngm% th boxvli
Stagdutil JFRChgetipiiae VeuBuiPEBbYE A Ypar 8iEhmen { &V\dﬁ carboxylic
aclggg gf 3@%(){9 an@%(pw'Sg\?% O\Mltnlﬁnolﬁlﬂ(l)@@ﬁfﬂecf@lr finkBproduat was

was added to e flask, and the suspensi

purifis] bya@r«enat@g»aphnlsmgprn@mﬁh 1 %8 cqlppn it aﬁﬂW%g@ %&055 0%
LAsd Wkt B BECtaloweh B§ 62%(Sai% aé@ate-&cﬁoromethane
eth%”r%ﬁ%k%tem@&lgé%al{ %Q 0 nl) and et hyl ?I oo(IJ| de &b ?1?3"'
forfipin, Sandandi ROC-dephitestin yvespesfoped using2: e o@%@% drops
PG ﬁil O s | & Neﬁﬁ{ llextracted into ethyl
of 33 atserg‘r% gﬁA%@%%érea%gSﬁ v@go@%s Stirri ng)Nglt eE()rC
ace!tﬁtbevllth]lo% d¢blorgméthaneng, the reaction was warned to
roomtenperature and allowed to stir overnight. The
reaction was again cooled to 0 C, and nethanol (4 nL)
Exampleddded very slowy to quench the excess hydride.
Dei oni zed watgr jyas added to dilute the mxpuge, and

met hanol was f&goved 5 under reduced pressy
I mpurities we gxtracted into 90% et hyl
ceb at e- hexane aqueous | ayer wa tbe fied
Hgy/%qglng+sol|o cxﬁﬁg;@?cid unti | theH Cg?2>\.
The productlaslext Pt ed O_QQAbEthﬁl N
acet at e- hexanes. °Thi 3org ¢ | ayer was dried®
(Na2SO™4) and filtered. Re al of the solvents under
reduced pressure afforded ™3
a b b

Coupling of the product primary amine b (70 mg, 0.15mmol) to L-BOC-N-methylalanine a
(37 mg, 0.18 mmol) was accomplished by adding EDC (36 mg 0.19 mmol) and dissolving in
dichloromethane (2 mL). BOC-protected final product was purified by chromatography
ISCO CombiFlash 12 g column with a solvent gradient of 1-51% ethyl acetate-
dichloromethane over 20 min followed by 51% ethyl acetate-dichloromethane for 3 min.
Standard BOC-deprotection was performed using 2:1 DCM : TFA + few drops of water.
Final product b was purified by reverse-phase HPLC Cig column with a solvent gradient of 5-

50% acetonitrile-water over 20 min. Yield of product b was 49 mg.

Example 125
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quantitative yield of the product b. 10 Exanple 132 O
O O HNLOH+ 2ZNNNHN,,)~ NNNOSHOSFF ab
wazosvegoear d EDC coupl i ng was perforned using BOi/Is2005/046161
(70 mg, 0.16 mmol ), the carboxylic acid a, (49 ny,
0.24 mmol) and EDC (46 ng, 0.24 mol). BOC- protected
product was purified by chr t ogr aphy | SCO
bh 12 g colum with a sol gr adi ent of
| acetat e-di chl or onet hané oyer 15 Ri
d BOC-fdeprlpt ecti on was_perfor me@®. usi
TFA wi t h few™df o8 of Water. Final product]c Was
se 20 phase HPLC C18 cofu ith a
( _ f 5-50% acetonitril e-wat
mn. Yieldo product ¢ was 82 ng. Exanjfie 133 0
O HN O O HN\~/ N 2 HWNH+ N HZN~- NHO&GOH O S ,
|\ F F 25 a b 133 WO 2006/ 069063 PCT/ US20Q5/ 046161
The free prindry anmine b (35 ng, 0.056 mmol J,
Suldab 01890 Snd) ot A ESIYMs GiidRaB heofdfi}y whthe Qeberal procedure of Shieh

[Shieh, W-C.; Xue, S.; Reel, N.; Wu, R; Fitt, I.; Repic, O. Tetrahedron: Asymmetry, 2001,

0- 559

sol vent gradi

12, 2421-2425], was dissolved in methanol (25 mL). Oxone (4.5g) was dissolved in
deionized water (25 mL). The methanol solution of substrate was cooled to —10 °C, and the
aqueous solution of Oxone was added to the reaction slowly. The reaction was kept on ice
and gradually allowed to warm to room temperature while stirring overnight. Deionized
water was used to dilute the reaction to approx 150 mL, which was poured into 90% ethyl
acetate-hexanes for extraction. The organic phase was dried (Na;SO,), adsorbed onto Celite
and purified by chromatography ISCO CombiFlash 40 g column, 5-90% ethyl acetate-
hexanes over 30 min to afford 804 mg (2.27 mmol, 91%) of the product sulfone b.

Example 126
O\\S//O O\\S/,O
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b

1

Following the general procedure of Burk [Burk, M. J.; Gross, M. E.; Martinez, J. P. J. Am. .
Chem. Soc. 1995, 117, 9375-9376.], alkene a (774 mg 2.19 mmol), dry methanol (40 mL),
and [(S,S)—Me—BPE—Rh(COD)]*OTt“ (500 mg, 0.8 mmol) were mixed in a Parr shaker flask
purged with nitrogen. Parr shaker was evacuated and subsequently charged to 60 psi of
hydrogen gas and shaken vigorously overnight. Methanol was removed under reduced
pressure, and crude product was filtered through a small plug of silica gel using ethyl acetate.

Evaporation of the solvent yielded 730 mg (2.0 mmol, 94%) of product b with >98% yield.

Example 127
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mol ) and formam di ne hydrochl oride a (30 ng, 0.37
mmol ) were m xed together in a vial and dissolved in
woreaohaemob3 (1.2 nmL). The m xture was stirred atPCDUS2005/046161
tenperature for 1.5 hr. dacial acetic acid was added
until gas release was no | onger visible, and the
m Xt ure was 6 f/(DI tered. Reverse-phase HPLCOWA ng a
m a sol vent gradient of 5-50%
ril e-watjer over 25 m,n wth 0.1% THKA,
dgh sired product c, affoydi@g ny
|, 7% yield) of the TFA st Alted o
attnh. Exanpl e 134 O o@NQH N OH +
-"0O0FF d'b m xture of unprotected amno @cid a
(775 nmg, 7.24 mmol) and sodi um car bonate (1. 68 g,
16.0 mmol) wa# dissolved in a 1:1 solution of=

T FRthaddl (161hs). To tt
Z—%S{)??g(% éﬁg\%\sé@téle{ (68853%1 %%ﬂrxg}‘){a&ag de8815dd. in Fkth e 5§6 ). %:0 this
soffitien whscaddied BQAS-asttyidrideed - 5a$ ¢S amale %ﬁ‘&»@é%&/e@% Eﬁﬁ%h (250
5 mgsnn d%lirg' F‘W\Q@Wgenﬁ ¥ tHQ %Etlcfneﬂjdéﬁ% HBL RS, add€he mixture was

s then acid pH 2-3 with saturated
stiaqclmgmxsusiy for Saniac Ttk Fash dvaﬁ)tfh@@l Giied wih hedeesen pand Alfpes to st

v1%%us 801’)(1 ﬁgrta%ésng t?)pk%r 0 EP%@uauIE @heoﬁﬂ?dgeﬁ akrﬁﬁéﬁﬁere the

tered and concentrated under
milk &6k wmmmm guowehtCeligf dsirgomeshanah aBOCIde praseetdyl WanPhiained by

t b d t hout
evmfﬂww%ﬁ Sty e e, £35 TR, ’70‘9@@@‘ P e
10 H2ZN N N / H2N/-~HFOS FSI\ / FF |/ 25 a

S} ngard EDC coupl i ng was perf_or med using anmine b
; 0.14 mmol ), the carboxylic acid a, (41 ny,

O 2 mmol ) armL,EDC (38 ng, 0.2 mmol ). BOC pro@eg@ed

final produc
—_—
M e J\
Ao

6]

a b
Ester a (508 mg, 1.56 mmol) was dissolved in 8 mL of THF. Deionized water (4 mL) was
15  added, followed by LiOH - H,O (120 mg, 2.8 mmol). The mixture was stirred at room
temperature overnight, acidified using aqueous 1 N HCl and extracted into ethyl acetate.
Drying (Na,SO,), filtration and evaporation of the solvent yielded 372 mg (1.21 mmol, 78%

yield) of the carboxylic acid b, clean enough to use in the next step without purification.

20  Example 129
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purified by chromatography | SCO Conbi Fl ash 12 g col um

with a solvent gradient of 0-55% 134 WD 2006/ 069063
weEamsBReD5/ 046161 et hyl acet at e-di chl or onet hBeEUS2005/046161

10 min, followed by a steady fl ow of 55% et hyl

acetate- dichloronmethane for 3 mn. Standard _
Staﬁﬁéa dppr @uplitd Vi mrmrﬁsﬁrgmdnmi(wg r2g, D.2DOMo]), tHEEArbexylic

d f t Fi nal t
il sk 9. PRATEMPRE TSR MDYkt R e ves

pued Dy 2RUnREREDRY Isrod €oMIFiRsh TVedolibth mma sofvet gkadlént of 0-65%
product c¢ was 70.

ethidp agetapg-dichlgrogpethans gvesn% xain. OSanylar(ii;]B%Qeé)r%ecgtognv&aa—%ﬁormed
usx%&%ﬂl 1 g WA flla@rd‘r&fsr@dva%bil Fhnal PloBect @/\dzfsqﬁﬂﬂfled by @evlerse-

0.67 mmmo t he carboxylic aCIdr%bt‘fg
ph@e stLﬁnﬁis)coluwpm ? ooluzt jgradient of PePt €5 8“/‘3"3'5 min.
on was stirred at roomtenperature
vight By TRl PGS -

otected final product was purified by
chr omat ogr aphy | SCO Conbi Fl ash 12 g colum with a
Exsoll\e/?% 15 gradi ent of 0-25% et hyl acetate-hexanes
guR mn, followed by a steady flow of 26% et hyl
acet at e- hexan or 3 mn. Standard BOC-de

was perfornmedlusing HO in dioxane (4.0 oqlL).

he p+| mar y Yanine hydrochl ori de ¢
H\Sgrmrpl) angy, "W et hylal ani ne {84 N
(0420

miol ), was addedldi cglo
m., 1.1 mmol) and EDC¥
roomtenperature for 24 BO prot ected f| nal produc
was purified by chronmat ograp'ﬁy | SCO Conbi Fl ash 12 ¢
colum with a solvent gradient of 0.5- 52% ethyl
acgtate-hexanes oveg 13 min followed by 52% et hyl

acet at e- hexanes for 3 min. Standard BOC. \%e ﬁ ti on i
StenderdJaPE spymbiag g performed peing ampe® prq mer & %?‘8‘% g parooxyhe
ac%_gbdn%‘:{) %5% Ralbn %@ @D@t (695, 09 mhrhdIe IBOY-pEdRddSEnap hiddect was

um wth a solvent gradient of 5- 60% 65%
pueified banq:ttrpmtegmmyéﬁce\%mb@asmla & S b SpvRH %Tiﬂle&aﬂfc‘} %

et@%.laf%%s @gcg og%gé[gzjn@ &3 19 300 W2 PO6OQLBrotection was performed

using 2:1 DCM : TFA with few drops of water. Final product ¢ was purified by reverse-

phase HPLC C;s column with a solvent gradient of 5-50% acetonitrile-water over 18 min.

Yield of product ¢ was 78 mg.

Example 131
0 N o
XO\H/H\/U\OH WO\H/N\/U\OH
o) O

a b c
Following the general procedure of Grigg [Blaney, P.; Grigg, R.; Rankovic, Z.; Thornton-
Pett, M.; Xu, J. Tetrahedron, 2002, 58, 1719-1737] a roundbottom flask was charged with
sodium hydride (480mg 60% dispersion in oil, 12.0 mmol, 4.0 equiv) and purged with
nitrogen for 15 min. THF (6.0mL) was added to the flask, and the suspension was cooled to
0 °C using an ice water bath. A separate flask was charged with BOC-glycine a (525 mg, 3.0
mmol), dry THF (6.0 mL) and ethyl iodide (1.0 mL, 12 mmol, 4 equiv). This mixture was
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110 OHNS NN N 'ylIOOH+ Fi2 NNOS, OFF abc
St andard EDC coupling was perfornmed using anm ne
whyasoetbdri de # (250 nmg, 0.67 mmmol ), 5 the car@DKyi00F046161
acid a, (187 ng, 0.81 mmol ), D PEA (0.350 n_, 2.0
mol ) and EDC (157 ng, 0.81 mmol). Reaction was
addsdl dfop@ikead tHeQQM duepepsivm iruTEF fwith BgdrousBOGi a0EEt fter 1 h of

final product urified b chro 0 |
s A MR o e PR A SPEAR ey b The
reagtﬁ)t@vg% Bg I1n G%d&ggg’/ﬁ @hﬁﬂﬁhaﬁ&ﬂ&ﬂ mlﬁ)w;m; addedl Od:rlfy oloerdly myqualch the
steady flow o et ate- hexanes, f o)
excersaeiod RO BT Bt I Gbioh iDL fmoved
uncfrii QRARRE pfesQrd Im 1tf§s Qvem—)axtral;@d t1ﬁt6 911% ey aédtaterBexanes, the
hydr ochl ori de (16 %51 ™
aqueoBCaYax-As ey aeGHier P 3@9111%% Sﬂlgji c Caﬁsldrﬁ%‘i he piheachydiag- The
prog%h\k%r gﬁﬁfc{éﬂﬁﬁm( é)O‘Jm-f)thyl DIBEA heRndO0 Tris oilgaihc nlﬁ'@ér)wz&ndhed

nmol ), stirring at room tenperatyre
(N§:80)24neh FilBEL: pRemeval i tF nsplvepss ginder rmgedwreﬁ%rﬁ filtpiged
t LSCO Conbi Fl ash 12 g colum with a
quaj% a\%g%?g%rogg{ n({&}{l%tfh 0.5- 52% et hyl acet at e- hexanes
over 13 min foll owed by 52% et hyl acet at e- hexanes for
EX rrlr St andard BOC- deprotecti on was perforned using
SN - TFA with few drops of water. Final product
was purified by reverse phase HPLC Cl18 col with a

sol vent gradi ent 5- 60% acetonitril e-wat over 20
\Bn@Yreldof utcvvas79rrg. 20 Ex 3 O—I
HN R N L OH + S O

b ED@HcoupI i ng ustng—am ne hiidr gchl rlNde ‘
b (230 ny, 0.61 mml)/ carboxylic acid a, (16

ng, 0.75 mmol), DI PEA (Ot s, 2.0 nmol ) and EDC O .
(157 ng,

a b <
Standard EDC coupling was performed using amine b (70 mg, 0.16 mmol), the carboxylic
acid a, (49 mg, 0.24 mmol) and EDC (46 mg, 0.24 mmol). BOC-protected final product was
purified by chromatography ISCO CombiFlash 12 g column with a solvent gradient of 0-55%
ethyl acetate-dichloromethane over 15 min. Standard BOC-deprotection was performed
using 2:1 DCM : TFA with few drops of water. Final product ¢ was purified by reverse-
phase HPLC C;g column with a solvent gradient of 5-50% acetonitrile-water over 18 min.

Yield of of product ¢ was 82 mg.

Example 133
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0.81 mmol ). Reaction was stirred at roomtenperature
for 3 h, LM indicated only half conplete. Mire

W@ 2006059pb3 ¢ aci d (160 ng) and EDC (150 ng) wasPEOUsmOH/G16161
the reaction, and 136 WO 2006/ 069063
PCT/ US2005/ 046161 the m xture was stirred overni ght

Thétred p@;ﬁﬁr& aﬂiﬁﬁrdeﬁl e, 0.BECmpob; @byddus pquabiuprcg@g@qte NAgng, 0.5

nmg%llj){zlwf Iefg hﬂ)ﬁl?%hf glﬁ‘g p2¥0 @g,%é}oomrr{oh & nmég tc%e&)g} A vial

anPGiSdohlcg nhﬁéftﬁzﬁﬁﬁ(l%/ﬂL) 1ThevhiRturel vadsl sawed! athyora teqipe@tiye for &y br.
of 56% et hyl acetate-hexapes for 5 mn. tanéj%‘r?d ture was

Glpabagriisrasidetasi agfed pdil gay RIATatrs 9 1REcs: Vflb%cﬂl: FA™F

fileRW dRQ@:%e%Bas@ MBLES usifupt REuei hikie apsrowémgramemtnafr §-50%
am ne ¢

0. 5mml ) I anl
ace(tmn@ﬂq-ryateltpwr %H)W%%l%éﬁ%o Fe&éf&%ﬂff’rﬂeﬁﬁ‘é %‘1 g‘“&“‘? 8.2
| el QU AEBEIARR 2l 1philiZBGG: pr ot ect ed final
m%@%é%g@%g%purﬂll)ﬁ’fed by chr ona?ac%r aphy 1SCO
Conbi Fl ash 12 g colum with a sol vent gradient of
0-40% et hyl acetate- dichl oronethane over 15 mn
foll owed by 40% et hyl acetate-di chl oronethane for 3
Example 139 St andard BOC- deprot ecti on was performed using
2:1 DCM TFA with few drops of water. Final producdo
vvas pu i fied by, revepse-pha HPLC C18 col um \Mth a
gr adj e% 50% 3{et ohi-tri-e- WatmIc oV oH
m n. Y| e pr@du@ s 178 ny. Exanple 9 O
O N N (HBr 15 a b Mthyl ketone a (480 ng, 3FO0
mmol ), synthesi zed according to the general procedure
of Mki [MKki, Y.; Nakaura, N.; Hachiken, H; ¢
Takemura, S J, Heter :
A TSRS i Stegid BT SRR e e o I sodktin camonate (169 &
16[U_1)nmoEI v@rmlistsai/edhn(am heolwam i (delanhd@fbwatnr @defﬁ)ﬂﬁl@nga B To

0 piral, | . t PreV ES d

th@tqnﬁ“i“ﬁ‘@’a dd?do%§1C atng%pélre 24 :%3% ?EE react| onﬂn%g%é;arsefjtme a
robf thapeeatdre | dverhighC @hd MHET Warreﬂlé)vem underf reduced piesgyre. whHeenmixture

di et h de S 1 rd d
wisghotefr Lo IO R Raee afvea G deldrd b BB cxreee
infd 1008ER¢ dcdtited@hlotonhdilidne. Ahdorpdric hagoénm dried (Nap¥Dw).fdtered and

were rinsed wt 0 nmL of her. rans r
coppgfrated et BT 9 i (Ao FRC AR i b s dg o 67
m(n%f}@%%?ﬁoBé@&d&vi@x@uﬂ'ﬂxﬁﬁdﬂp&nﬂiﬂatidﬁﬂ red product b and the

HBr salt of the starting material, used w thout

further purification in the thiazole-form ng step.

Exanpl e 140 137

Example 135
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Standard EDC coupling was performed using amine b (64 mg, 0.14 mmol), the carboxylic
acid a, (41 mg, 0.2 mmol) and EDC (38 mg, 0.2 mmol). BOC-protected final product was
purified by chromatography ISCO CombiFlash 12 g column with a solvent gradient of 0-55%
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WD 2006/ 069063 PCT/ US2005/ 046161 O~ HI N N/ NI

NHS -NHBr SN OSBr, -N ab Thioamde a (2.26 nyg,
w@®2@6n0vmb3 was added to the m xture of brononerdlyiUS2005/046161

ketone b and 5 nethyl ketone (1.44 g) in a

roundbottom fl ask. Ethanol (30 nlL) was added,
ethg%z&&@ie\&dhgbrérﬂﬂha& loiveraidinole, fancwalispe stekdy QIOWM 58 %l atley] acetate-

ridine was. then_a ) .
dichAtpeHn L wSnEr PRERHO Yt R tor e p I} oM
TEA DfewI6pso detek ORinkll @sdaciBsast pugified bﬁ ﬁ:tvede phase?HPIG? ICn; calumn

oil bath, with vigorous. stirrin

withaspbaisteicat ofda) ac%‘érﬂﬁd"afeﬁr‘?ggrlg\f?‘gl Efe d ;Fﬁ)&d dtuﬁtc was 702
greact| on was honobgeneous. The reaction was allowed to
cool 10 to roomtenperatue for 45 nin, and Celite was
added along with toluene (20 nlL). Sol vents wer e

Exh Eig\{géj under reduced pressure. The crude product
adsor bed

onto Celite was purified by chromatography
| SCO Conbi Fl ash 120..g col unm, 0-30% et hyl
acet ate-di chl ororrewh ne over 20 mn, folloyediby a
ragie of 30-70%“e etat e- di chl or r
/\g\ g otaf ford 518& ny mol , 47% 0f the N
produat hi azol e. Rend¥a OC fromthe proline
am ne was acconpl i shed by ol ving the substrate in
2:1 DCM TFA with few drops of ~ water, follow ng the
standard procedure. Free base was obtained by treating
the TEA salt with 1 N afgueous sodi um hydroxi de and

extracting the amne into_ dichl oronet
StartderdJFRA AUPling ey PETResDessing fupe byqr ijl?%ﬁa b (g%e’ﬁ%%ﬁﬁmb
thé 9&?!&9& §r(1§7elﬂg1Qﬁ81 REES DIPEA (@85 aided n3ad) 4 E(Dr: 357 mg,
free amne c. 20 Exanp Ie14é final
0.31 n}mol)~ NRW!I!OIHMaN stipred @uIQem Yqmppratresfor 44 ég(# 60|R‘?°te§ na
prg Qllfgd ERIMAE r‘é@ﬁl iseedchaptndplie 4 Etﬂ‘urﬂxbwm a solvent
|pept| §e"to am ne. Sécond a% amneb 25 ‘%hl
gradieit pf 0-2%h bthyldceiateghexhenovel Hy miy follpwegd b}‘r?rBtFi)dy rﬂé‘mof g% ethy
- n Q Qorfw bebemed HCI in dioxane
o e TP i S PGS Mcs y lhdvne
(MMommgraphy | SCO Conbi Fl ash 12 g coI um with a
sol vent gradi ent of 0-65% et hyl
acet at e- di chl or onet hane )
To the primary amine hydrochloride ¢ (170 mg, 0.3 8mmol) and L-BOC-N-methylalanine (91

mg, 0.45 mmol), was added dichloromethane (2 mL), DIPEA (0.20 mL, 1.1 mmol) and EDC

(86 mg, 0.45 mmol), stirring at room temperature for 24 h. BOC-protected final product was
purified by chromatography ISCO CombiFlash 12 g column with a solvent gradient of 0.5-
52% ethyl acetate-hexanes over 13 min followed by 52% ethyl acetate-hexanes for 3 min.
Standard BOC-deprotection was performed using 2:1 DCM : TFA with few drops of water.
Final product was purified by reverse-phase HPLC Cys column with a solvent gradient of 5-

60% acetonitrile-water over 20 min. Yield of final product was 90 mg.

Example 137
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over 15 mn. Standard BOC-deprotection was performed

using 2:1 DCM : TFA + few drops 138 WD 2006/ 069063
WE@D6BBE05/ 046161 of water. Final product c REBUS2005/046161

purified by reverse-phase HPLC C18 colum with a

sol vent gradient of 5-50% acetonitrile-water over 18

mn. Yield of prodyct ¢ was 98 ngy. Exanplg 142 O OO

NNHN\\\\HN ON NNOH+ S NHOS / Oy H5
>E b c HOAHN dure was used o e

R odi pept i de £ O\ an secondary 49 ndl b 5

1), carbodftheeefd a, (72 ng, 0. mo¥s
HOAt (40 ng, 0.3 nmol) aIClO (38 nmg, 0.3 mmol).
BOC- protected final product Was purified by
chromat ogr aphy 1 SCO Conbi Fl ash 12 g colum with a
sol vent gradi ent of 10- §5% et hyl c
acet afe-di chl oronet hane~ over 20 min. Standard
Sta]?@d gem lupting @ wesrmpdrismgraednalsidnaghride MO mgH)E7mmol),
ew drops.. o te Fi nal i fi «
e @UePLE ey BIEc) Bamili RIEERASE R G5 o B Sl EHAULT me
0.8 ol ORa36@E Wi stifrd & rvdrh exmpensare R 3ii BOCYprtagtedffinal product

final
R P CEIOMOZRPPNSED (RGO P Wi ftien i o 0
25%&%;%%?5@1(#,5%@ @veﬁ%b Gnia, folloded by 2Gtenuypflpw anfi R6Foethyl rapetate-
car bonat e 0 mol) was dissol ved j.n. a.1:
hexapUior 3T SRS OC R R n a1 PR 31 MLy 4.0 M.
' 5 20 mixture was added FMOC-QOSu b (6 x 550 ny,

total 3.3 g, 9.8 mmol) over a period of 1 h.

To the primary amine hydrochloride (160 mg, 0.35mmol) and L-BOC-N-methylalanine (91
mg, 0.45 mmol), was added dichloromethane (2 mL), DIPEA (0.200 mL, 1.1 mmol) and EDC
(86 mg, 0.45 mmol), stirring at room temperature for 24 h. BOC-protected final product was
purified by chromatography ISCO CombiFlash 12 g column with a solvent gradient of 0.5-
52% ethyl acetate-hexanes over 13 min followed by 52% ethyl acetate-hexanes for 3 min.
Standard BOC-deprotection was performed using 2:1 DCM : TFA with few drops of water.
Final product was purified by reverse-phase HPLC Cys column with a solvent gradient of 5-

60% acetonitrile-water over 20 min. Yield of product ¢ was 79 mg.

Example 138

EDC coupling was performed using amine hydrochloride b (230 mg, 0.61 mmol), the
carboxylic acid a, (165 mg, 0.75 mmol), DIPEA (0.350 mL, 2.0 mmol) and EDC (157 mg,
0.81 mmol). Reaction was stirred at room temperature for 3 h, LC/MS indicated only half

complete. More carboxylic acid (160 mg) and EDC (150 mg) was added to the reaction, and
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After each addition of FMOC-OSu was added 2-3 nL of 1
M aqueous sodi um bi carbonate to keep the reaction
wOorRoobe®ent basic pH The mixture was stirred BCT/USINF/046161
tenperature overnight, and THE was renoved under
reduced pressure. The m xture was then diluted with
the 38kQRI wedstwaddevernpat Btetoinnkmpahtyel BQEpattectddnfizel product was

separatory funnel d d Cld the . 25 A
B S e R 75 0L SRl 06128, AL s
eth r#?t@ﬂe%gkz%)é@ gve\’\@$ nﬁ\?_ﬁbﬂiﬂ)vé& Hy|’h staldiey Ao 26 G 6 Kadtleyl acetate-hexanes
ol  owed by brine e organjc la

for SNpin SEMpdar BOCeegrptestien We i 20heH B ety drops of
wa%[ esew $ind Oofatiaé q;‘r&hued gaﬁa&l\/mn@ rcot(BJ@t e, @mmmonau:o aL BOC—N—

5 to be used with n; D and
merhulalamne a(ﬂi% rliﬂg pggrrml)zwe%p@@we% w&#@%ﬁd%@ TeipmoD an
d1c@§|?o'}§% %A& nﬁgo éO@-pQ)teJ: MKmal NBréddeMeCpuhtidd %cﬁb@ogrb{)hy

Fol'l ow ng t he gener al proce
ISED eCatnlriflesh [1R2r @i délmger Witk a Molvery gladisnt pf %40%p§tlhylo\;\1;:etate—

CEL?rch]than? ovg'r':%&_ﬁlpfoﬁowgd bgﬁg% Qnﬁrdaetatejd@&%roﬂﬁhane for 3 min.

rotected prinmary amne a él g,
Staad4d BOMHprotesion ives pbrfertheil rising 2tleREM BIOA rith, few drops of water.
. rafornalde ( d f.all of 5-
R e e o doat i St
509. a3dtominlly-watthever 20 mtnu réeldas findl godei slay '8 ingr ed at
reflux tenperature for 45 mn, collecting any
generated 10 water in a Dean Stark trap. The reaction
ExBhpituse was then allowed to cool to room tenperature,
and washed with gaturated aqueous sodi um bigarbonate
(2 x 30 my. T
filtered, §nd
af ford 7 mmoty—of >oxazol({ di npne;'b. _The
oxazol i di none é37 ng, 0.99 mmol) was oMBEd i n
di chl oronet hane (20 nL). To this solution was added
anhydrous al um&um 15 trichloride (260 n&, 2.0 mol),
M&R 1 ﬁ?ﬁotr{# gbhyh&, ls@ifeslz0d é’c%oxﬂinﬁ t@tH BHERAl )procdduee of Miki
r

e was stirred f room

[Mﬂanffe;rlé{mraahbt Harb ke cleksemuintth SoPlgeragpel Cig. 1989, 26
17394 A%g g//ELC% spond&1 BY ?%%B&ﬁfée%&dl& (GGILY. VIBSmEXd lhashhifel was
rmto 25 oe$§7

acet ate- di chl oronet hane and washed
ama in six lNrmlllS éox8.0BEmLL 005 mL)totab Bi0cnreel) Wi [iEOFUS StFHRg 2t room

% gr:ﬁ:ge It Ye?lcaloﬁﬁa p c%deg ﬁ%%ﬁ%ﬁ QB afidr! foEmBHer ERlilg &vhen

vent was tenoved under 20
dlétemaﬂed waks @ddad (&0 HThe Sorringet o isTperagisb PG teg for 30 min.

Celite was.pu by..c n ] o
TG ane o iefit LR BR Bind SIS R, P of
etﬂe'i ttinBferrb®toad fidy ahd dZié@ unﬂyr figh ¥&unmo The g8haffoeded (§4P g was 2

mchrﬁ BP éel(':sggg ﬁroguct rt]> a)nd Qhe IEIEr salt'v%é) gta%lﬁg [‘nggngf u&ﬁt\xnﬂ’lbut further

purification in the thiazole-forming step.

sure to

Example 140
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25 Exanple 145 OO O OHNN FMOC'" NOH+ HEN NN N
FOS%FHOSF F ab 140 W 2006/ 069063
WE@D6BBE05/ 046161 St andard EDC coupling was PEr/DsI008eH6161
using anmne # (140 ng, 0.4 mmol), the crude
carboxylic acid a, (176 ny, 0.4 mml) and EDC (80 nm,
0.4 mmol| ). BOC-protected final product
HN

by ch ography |SCg Co ash 40 g co
ne~oveN” 20 mi-—Te desi

sglve gradi ent of 1-40% ethyl

tetyt e- o mhproﬂet

OC-r ot e¢t ed 25 pr oduct dﬁBnt into two pdiLl
for rennv?ng the F group. The first portion (50
0. 065 mml ) was dissolved in dichloronmethane (1.0 ni),
treated with piperidine (0.10 nL, 1.0 mmol), and
allowgd to stir at roomptenperature for 2 h. Thec

second portion (100 ng dISSO
Thip@%idpiag@i2p aign 8-8i rnmmrme fd‘é?drfE)theaIﬂB‘)mé? PgWé’&m %‘?‘fen“mﬁtb and
me{hgpﬁgt%ﬁegmg %ﬁfnl"zf[ ﬁugeflﬁ)'fteﬂngﬁgk Baidd] (®a6l) ARsadded, @issolving the
drops of TFA. Final 10 pro t
thlmsdqoemdl sﬁlaspemﬂmg/thﬁ é%l@r %ﬂéwag@s fen eddedgironyrise 4t (rj?u‘gmmon

an le i d fO CT. l aetion en
P R L é?‘*f.ﬁn;%ﬁ?%a@u%fﬂcm&?s% o

dfecHﬂﬁIOé’C]m én IoAFBaﬁhn withi wtgomus sty sAftas10 Rwin He S?S@F*rsaw Hgalts
wa exp nI mevm; W%Isthg? e(ﬁe(ﬁJsR’Iq{Q B ot wisaMbHEl toQool
58° MBI

10 resi dues correspond
to foomt thiapaathofon éS mn )éInAPJeBIe R@s agilel jatong ethrtelyene g pml). Solvents

weﬁ{r&%ﬁ@%&g%%d Mg Ir'ésF; rBe P}Zhe gﬁ‘; glj'&h h&%{l{%ﬁggtg 'pdglsltg_\’éas purified
by Thdftiafdgephy ISﬁOJé:bmerFlatsm am gicolnmn, @P0%Hethyh agetajeedigpgromethane

d but. bound 20
o O P Ul T 4P 2! FRERL oA R Fain. o

aftMﬁi_' 318Rng BIBRmﬁh a7pf O ebdoaisiiazme. RemivaboitBQA from theproline
chimeric Bl

o o HEPBESEEE PR T T oot AP by CIN e deops of
wRRORNIE®ing tNh@imdardepstcdatee Créeniase whCPitained b freating the TFA salt

with 1 N aqueous sodium hydroxide and extracting the amine into dichloromethane. Drying

of the organic layer (Na,SO,), filtering and removing the solvent under reduced pressure

afforded 356 mg (1.3 mmol, 93%) of free amine c.

Example 141

I .
N Z ’ HN\/U\ N
7 N > \f}\<{jij
=N

a b
HOAL, DIC procedure was used to couple the above dipeptide to amine. Secondary amine b
(65 mg, 0.25 mmol), carboxylic acid a, (97 mg, 0.28 mmol) HOAt (53 mg, 0.4 mmol) and
DIC (50 mg, 0.4 mmol). BOC-protected final product was purified by chromatography ISCO
CombiFlash 12 g column with a solvent gradient of 0-65% ethyl acetate-dichloromethane
over 15 min. Standard BOC-deprotection was performed using 2:1 DCM : TFA + few drops

138



10

15

20

25

25 M_XBI R3SG sequence:
MGSSHHHHHHSSGL VPRGSHMLETEEEEEEGAGATL SRGPAFPGMVGSEEL RLAS
WO-2006DWPLITAEV PPELLAAAGFFHTGHQDKVRCFFCYGGLQS  PCT/US2005/046161
VWKRGDDPWIEHAKWFP | GCQFLLRSKGQEYI NNI HLTHSL ( SEQ |1 D NO. :
1) 30 TR-FRET Peptide Bi nding AssU Ti ne- Resol ved
of WAl IFRSCEBAR Resopaiiee bﬁl‘h@dﬁ@i},‘pﬁﬁﬁ@]’ﬁi@ clscolmmetmtlu agylvent

experinents were erfor C
sxoRpg vt B BeloBs B peaderit PR v RREy s
Anal ytical Sciences, Inc.) accord| ng to the procedures
of Kolb et al (Jour naI of Bi onol ecul ar Scr eeni ng,
Examge 1421(4) : 203). A reagent cocktail containing 300 nM
hi s-tagged M.XBI R3SG 141 WD 2006/ 069063 _©
PCT/ US2005/ 046161 200 nM bi otinylated S

(AVPI ) ; /L a his all ophycocyanu XL 65
\gISBio n ernatH [ ): OO ng/rrLHN
treptpvifi n- eupopi m'e redsl
? nookA R (50 s,pH72] 120 mM Nadl ,

baovi rre §'I obulins, 5nM DTT"Hnd O. 05% octyl gl ucosi de)
(Alternatively, this cocktail can be nmade using
.europi um| abeled 5 anti-Hs (Perkin El mer) and
st reptavi di n-al | ophycocyani n (Perkin El mer) “at
HOAN O bfodddutawasodsed &)uletI&rutbo%hMptlde wpagd. wetapylary pgne b

eagent cQcktail .was, i t
BB P B R o BRI LATRE G i
(38 Ghel 03 HRbN 2| BOCptodcasastimaf pmﬂuceraagmnﬁ@i by clonmelgedphy ISCO

(starti ng concentratl n_of 8 |
Cophatien 10k cnen wigs epgn mrfen 1oy B ane
ovbﬁﬁgﬁﬁt ls%ﬂdﬁa Fqlﬁﬂéﬁ&fﬂﬁﬁﬁ aﬁypeﬁformétﬁlsidgl.?olr PENEERA wdsw drops
read with 10 filters for the exc ur opi
of g el B! ey BE TSR NRVER e S nBOPATY lyen
orhBdim ofST098 A&k thitRld-RRBYSBCH0aHN N Y (KESF fira) prodiat agamiﬁsmg
data were calculated as a ratio of the em ssion

Exingkal3 of al | ophycocyanin at 665 nmto that of the

em ssion of eurgrum at 615onm (these ratios were
ITU|tIOO|Ied by &

tor Of,lell\o E@for ease of dat g
n| ul ation). ba_r esul g ngnyajues were pI t edl.@a
~onl oftant o@ t ébnc@%t r &P& afg
met er equati gr={si ng Kal ei ddgrr aph softvvare
SyneFr gy Softvvaradi ng, PA). Indications of
ant agoni st poten ere determined fromthe 1C50
val ues, Conmpounds of they invention that were tested
inthid assay exhibited TC50 val ues of | ess than 200M
Al nmdtueeadflungrotebﬁ&@ aiminivi doidt oflyl @dOimunely andxgdipm Farhoase (2 me, 10
ari zati.on, Pe d ch. To this

QDT A S ol byl a8 B RRETAE R B0, o
mivitk @@s hdded me@su 65 550 mg.coetd.hg, 9.8 npd @febé@emdeof L h.

A%far e}ég}?atlcfdlt%n O§FMOC—I&EISV\;3§ h&ted %—3 n%g N3y aniquecMg socinﬂg Bfehrbonate to

keep the reaction mixture at basic pH. The mixture was stirred at room temperature

overnight, and THF was removed under reduced pressure. The mixture was then diluted with
deionized water, poured into ethyl acetate in a separatory funnel, and made acidic by the
addition of 6 N HCL. After extracting into ethyl acetate, the organic layer was washed with
deionized water, followed by brine. The organic layer was dried (Na;SO,), filtered and
concentrated under reduced pressure to afford clean FMOC-protected amino acid ¢ (1.05 g,

3.19 mmol, 32%) to be used without further purification.
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25 Zioncheck, K, Cark, K, Arellano, F., and

Bodary., S.(2000) in Proceedings of SPIE : In Vitro
we@gie®ss c | nstrumentati on (Cohn, G E., Ed.) P@I/US2005/046161

128-137, Bellingham WA. Sanples for fluorescence

pol ari zation affinity nmeasurenents were prepared by

Ex®fdd f40on of 1:2 serial dilutions starting at a final

concentration of 5M of M.XBIR3SG i n pol ari zati on

buf fier €50 nM Tris [pH 7. 2] 0 m\/l NaCl, 1% bovilne §

ne
mM DTT agd % N
Fl\%g ar oxyP our escei n-c%ﬁﬁc/at d A Pdl Phe- NH%MJC? \/:EL

(AVP-diRhe-FAM at 5 nMfinal ncentration. 142 F
2006/ 069063 PCT/ US2005/ 046161 OH O'1, 0 HN O O CH
H2ZN N N NH NHAN N--~-NH2 O O O H NH2 AVP- di Phe- FAM
probe,The reactions vvere rehad after an incubatioretine

of 10 m nutes at roo ure w
Follgiying e geperalopracedie 55 e r%f%‘ﬁ reag( Ferlow, D.
?%gsoﬂni!sl ﬁmJBéﬁéSOCH}Fﬁ) 00119813 9@ 7mh] i Eﬂ@C#ﬂE&Gct@i ptiesy amine a
| ecul ar VI Ces rp
(1§ @t .60 ol wot G sPoen e R D RO HRSRO R i) vas

ad@éﬁd fdidGed G?lecaWtfc‘ AR d'fepjtoménéshtf&dlm@ld UR) ﬂg,t (213’Im‘m‘§i) The

par anmet er equati on using Kal ei doeg ted
mig@ynerygyigerohtnaiied Ré&@%xniijFfA‘)“re ﬁ‘ﬁg‘fl’l 9 lﬁﬁmg any generate

r r € JABHLYiAEE W Qﬂenofalldv'v'bﬁ t cool to room
W?\){f)é %;%té@g tfeclRII[\)/I Jtﬁgeof/\el I é,l 10 cont ;I ning 5 nM 0 n@f Th
tehdPatate Phral FANe rvGhesasatogs pquegis sodging Bicaripnag | (it OnELht The
rg%l‘éf on| %ﬁrle"d"(ﬂ%ﬁ‘ﬁﬁuéﬁe@ ahli B&c@ﬁtra@ed%ﬁ&&%ﬁuﬁ@ipr@d@u@ﬁo afford

arization buffe Sanpl es were ad
91af ihg r(2a rﬂﬁelmqﬁmxezqhdmgrbahl oFhe @faa@rdé@%ﬁ%ﬁé mg, 0. 96 fmmol) was

dlgsR{vgcg ? §%18porr\1éﬁ1aﬂ OV\ELF Rb qglg %gluﬁ&l @asf hﬂlﬁ%&'aﬁﬁ‘ydr&i‘s ald¥@num

concen at1 on, val ues were
trioklbeden B0 byig.f 2.0 trhmg), t floowat By ttnetbylmlanepéQ 3hsile 2.0 mmol). The
uat i.on u5|n e [ r &Lded with 20 mL of 1
re %‘P’P e Vﬁég ‘ﬂor E%\ agrO%I%h F Ptrft’t\g% a%%(h?% ﬁstna nt SWIE ()"

Nf &fuedubeHi@nt algﬁnpxsdmt \Ambexxllret sidrivae dxfractas ine 25 ethyl acetate-
val ues

t rganic
leHOIPWP@aI}fsargT’EWaEI}f%VB{ht a%ueIerl]sV ﬁ&f 22 gr%,t) ?ﬁfgﬂv\gﬁ 8%&%%3 'l%g 0
128064 ABEDEE, W) ardSZI00E) @bifk6Las a\;l&dOLndltM solvent was removed under

reduced pressure. The crude product adsorbed onto Celite was purified by chromatography
ISCO CombiFlash 40 g column, 1-55% ethyl acetate-dichloromethane over 25 min, to afford
272 mg (0.79 mmol, 25% yield from FMOC-primary amine) of the FMOC protected N-

methyl amino acid c.

Example 145

o o)
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1. A conpound of fornulal: RIL RR' X1 R23 6 NNN

R RARRR3Is X2 AQ 5 wherein A is a 5-nenber
W@e@n64063 het erocycl e incorporating 1 to 4 hetRPCDHS1005846161

N, Oor S and is optionally substituted with one or

nore R7 and R8 groups; 10 Qis H, alkyl, a carbocycl e,
StaRdaRe EBO eyiiag thqmﬁfbnneﬁnﬁmg amine & (42 mg, CH molpde sude

carl%?ngllc!? Egllinl( %go %gf, ) arel(}P E@Be&& .t B4 rmﬁgl) C?&C pr&(&g&d final

pronggavdyﬁﬁlggled ME&hﬁQ&tograph!RSS@() @onﬂd[-ﬂash 4(]\]3&0IﬁérNH)mh a solvent

eradanisiciytie eBtceiier e Oy ERbIee B Bifal Th ROeL P oot

pro\AﬁJt K29 Qﬁlt%to 1to ﬁorﬂﬂiﬁg S r¥hovifd RORVIO@Ewhp. T fived pogen (50 mg,
apto, oxo, carboxyl, halo-substitut

0. Oéimml) wysaditsolved oy dichlorgmpdned - Ogifan rraf}t?f’oWHﬁ Pt?%’f“i‘%@rﬁoﬂ

1.0 er?ngl I Jnldtaﬁlgwg@{obﬁlg %E %o%np{emﬁ&aﬁi%t foPDAl | 'Phe s‘ébkbﬁtpot'ttd)hQCDO mg,
h X, and X2 are each independently 0 o

0.1¥ nnraola v&)ge ddsol‘(e@ﬂl?m piperiding in BMFH &y gl haryl gllowed Bnr Stlﬁ %i room
teng)eralture ovemthtI h@c}ﬂ? ga%Qtlon"éllv}%YE% ﬂ eﬂ&bé!i by a@n%fe‘%} Hﬁébs ofal#A1OFinal

am no, aral Kyl am no oxy, | ox
prddnct \wsaiuklﬁbdaby IGVRISe-phaSﬁH@LCFCw eqiemRyith el Veay gfﬁ jp1oh 3-40%

e gy CyRRyTS Tgﬂ?mR%o n%g‘\é ffind E@E%&%f 2 al kyl

each optlonally substltuted MAth hal ogen, hydroxyl,

oxo, thione, nercapto, carboxyl, 25 alkyl, haloalkyl,

al koxy, al kylthio, sulfonyl, amno and nitro; R3 is H
Ex@ipleliky| Iaptihiobiadd asssyubstituted with hal ogen or

hydroxyl; or R3 and R4 together forma 3-6

heterocycle; R3'" is H or R3 and R3' together forma
In SreGolaihg eyeligientRéaan@dd Rehinatie BIR depan deftréd,tolds MLXBIR3SG

%légﬁ&&}@ F%glg?éﬁ%%%’on% 10 8%3% %lg glii &(}i@% )%%%/i ﬁ%l(i)l"éll l+®/rlamainder
coﬁ@s{p@ﬁ@ ﬁypilLeLAthe TRE Yisineat lssdtein MISIBIRBSY C{N@sahﬂoyvlnowjvindrand
lnhlglt ec;sopca:tg/e% Cs)1aglul§%alm?l)}syb%?tcr:rb81a1¥ Ielther o? rtﬁe': gat?v%clgmaldgr}{ams, but bound
Smac-based peptides and mature Smac with affinities similar to those of native ML-IAP-
BIR. The improved caspase-9 inhibition of the chimeric BIR domain MLXBIR3SG has been
correlated with increased inhibition of doxorubicin-induced apoptosis when transfected into

MCF7 cells.

MLXBIR3SG sequence:
MGSSHHHHHHSSGLVPRGSHMLETEEEEEEGAGATLSRGPAFPGMGSEELRLASEY
DWPLTAEVPPELLAAAGFFHTGHQDKVRCFFCYGGLQSWKRGDDPWTEHAKWEP
GCQFLLRSKGQEYINNIHLTHSL (SEQ ID NO.: 1)

TR-FRET Peptide Binding Assay

Time-Resolved Fluorescence Resonance Energy Transfer competition experiments were
performed on the Wallac Victor2 Multilabeled Counter Reader (Perkin Elmer Life and
Analytical Sciences, Inc.) according to the procedures of Kolb et al (Journal of Biomolecular

Screening, 1996, 1(4):203). A reagent cocktail containing 300 nM his-tagged MLXBIR3SG;
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144 WD 2006/ 069063 PCT/ US2005/ 046161 car bocycl oal kyl
car bocycl oal kyl oxy, carbocycl oal kyl oxycar bonyl ,
whedcenewyxl e, heterocycl oal kyl, heterocycl oal RgT/0%3005/046161
and heterocycl oal kyl oxycarbonyl is optionally
substituted wth hal ogen, hydroxyl, nercapto,
200 aD BXyihylatad KYMAC pﬁﬂ)tkiax(yk,VPanﬁmg/mLmrltldllsml@PhYCDﬁX?ﬂmo(rXL%@

(e Eﬁ‘ﬁ@;n%ngglbna@h gm{@%f@g{ %g h ,ﬁe [ocye him ggerméﬂﬁé ) Vias Flreggred -

rea%EM'buﬁér 30 aﬂ»kdsrhs [;i%? 7.27) 1e@e Nactk an @ebavmeugtmbelpenﬁewmlﬁ and
I ox

0. (Ejg‘i’ Bﬁxlg]ucos dith emﬁulg{a(c pt 3 thg%kcs?.ﬁ Be: e ma cfgrug eg{ogl,uma—‘labeled
anﬁ'—@i@g’éﬁ%{:ﬁlﬁleg fand EﬁCXtav1dM1ﬁfg§€ﬁo&§!/ahﬁl (P&kin Elier) at- cS(n@)lt:ratlons of

g@ampg_m -“NREF—USOIZ)- heﬂﬁge 9 I\aﬁ%—gas 1ncu§%ﬂ%(m tempgature for

30° rMﬁét or mcubat%Q)ﬂe Chekeil w280 18@riM dilsticHs oy bn aagonist
car e or a etero%gfle and wherein one

coQpRUIGI X GHngFBapETaEn BBV, 364t 1 g1aioE i 5ingiio-One.

Incw%( %fte{ﬁém n%mN& éncg%ggon’at §(on) ?emlgeM(d?@)the ﬂu&és@énce was read with
ﬁlteNR&;rO(h@)e-xNR&on ofl\mogwnup@4q\||agl) andMIQB thg Np}}smon \@(vé)en@s of

; n
eoRapar 2y A nomaBie Ry s S SREHELS AR syt o
ratid kf(ﬂw emla:ﬁgﬂ algﬂahbf(fg]ephycmymua pt @S noxte, that gf e gkyqssmla@fyquroplum
at SetrI tt ol'ét e?e ra}lu 1ed b agtgr oS HAHD etageomf A rﬁ’dnm?llatlon)
HW& T "AR%0 ar

i ona stituted c ocycl e or
Tieplebudig] vajues umat plbtitdeas m@metrooogfcaneagom qogcepfratigh|epd ; fit ao a 4-

carbocycle or a h e ei e r
oo e oo B SaoaRy oltEis R, bRy SREs o
InWichtfons Of antagGnist pofsnty wgreﬁét@ﬁnﬁned— ﬂﬂérﬁaﬂ)e ICQ(D valueg( Gpmpoupdg of the
ini%lsig? %{ﬂEYV"‘l’efa te&}ae%i RI? %gaé/%gﬁblte r58 %Xlﬁel:seof I I%SSQP Izgg%{dliXdicating
IATEnEBRIP actit@. (=0), carboxyl, acyl, halo- substithted

al kyl, am no, cyano nitro, anidino, guani di no an

optionally substituted carbocycle or an optionally

substituted heterocycle; 25 and salts and sol vates
Fthereof‘PZ ThePpo.oquno of claiml1, wherein ring A

'-‘-"" 2 nctll I B 272 Z [Z2 '0 Z3
Z3 N. 30011 11! wherein Z1 is NR8, 0 or S; and Z2,

Z3 and Z4 are each independentl 5
Pylgrigafion PXPHMENts AP PerAprICRPD |28 all‘ﬁé%TgR% 38‘5%{?“1” Svices
Cg%gragzi‘éfhmg @tﬁ(h@%é@edure of Keating, S.M., Marsters, J, Beresini, M., Ladner, C,,
Zioncheck, K., Clark, K., Arellano, F., and Bodary., S.(2000) in Proceedings of SPIE : In

Vitro Diagnostic Instrumentation (Cohn, G.E., Ed.) pp 128-137, Bellingham, WA. Samples
for fluorescence polarization affinity measurements were prepared by addition of 1:2 serial
dilutions starting at a final concentration of SuM of MLXBIR3SG in polarization buffer (50
mM Trs [pH 7.2], 120 mM NaCl, 1% bovine globulins 5mM DTT and 0.05%
octylglucoside) to 5-carboxyflourescein-conjugated AVPdi-Phe-NH, (AVP-diPhe-FAM) at 5

nM final concentration.
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w0 20vg/0s0end Q t oget her are sel ected fromthe grOUPS2005/046161

consisting of Ila - Ilz: R \ RT\ R7T PPQO S R38--N
Q*"Q5 R/ RT RTIlallb ]lle NNRB OR7 SR7 ;Q QRY
R7 R7 llelldlle 101t | N/NRZT R7T @

LJj-"Qsos
/ ,ON:QN:Q R7 R7 Iff 1119 11h_I1i RT OR7 'S

RIN~ - NJ.:QNj -QN:Q IIj 11K R7 R7 R N
R8- NON N~ 7 Nor N, Q/ Q [
o) I’ OH
HZN\;/U\NIH/%/NH NHO
E o 4 o) H :

NHo

AVP-diPhe-FAM probe

The reactions were read after an incubation time of 10 minutes at room temperature with
standard cut-off filters for the fluorescein fluorophore (Aex = 485 nm; Aem = 530 nm) in 96-
well black HE96 plates (Molecular Devices Corp.). Fluorescence values were plotted as a
function of the protein concentration, and the IC50s were obtained by fitting the data to a 4-
parameter equation using Kaleidograph software (Synergy software, Reading, PA).
Competition experiments were performed by addition of the MLXBIR3SG at 30 nM to wells
containing 5 nM of the AVP-diPhe-FAM probe as well as 1:3 serial dilutions of antagonist
compounds starting at a concentration of 300 pM in the polarization buffer. Samples were
read after a 10-minute incubation. Fluorescence polarization values were plotted as a function
of the antagonist concentration, and the ICso values were obtained by fitting the data to a 4-
parameter equation using Kaleidograph software (Synergy software, Reading, PA). Inhibition
constants (K;) for the antagonists were determined from the ICs, values. Compounds of the

invention that were tested in this assay exhibited a Ki or less than 100uM.
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~N'Q'QR7 R7 Ilu fly fix fly 5R7 ) N-.Q R31Iz
wherein R8 is H, alkyl or acyl; and R7 is H, hal ogen,

WaaIn®M:hydr oxyl , carboxyl, 10 al kyl, hal oal kyl or

aral kyl . 4. The conpound of claim1l1l, wherein Qis a
carbocycle or heterocycle optionally substituted with

1.hal ogebsmpand boforrax®]: al kyl , a carbocycle or a

het erocycl e; wherein one or nore CH2 or CH groups of
an alkyl is optionally replaced with -0-, -S-, -S(O
15, S(O2, -N(R8)-, -C(O-, -€0-NR8-, -NR8-C(O) -

- S02- NR8-, -NRﬁ- 802-[, XNR8- RZC(O) -,

- NR8- C(NH) NR8- ,\ 8- [ NH) - -0 O -

and wherein saigN 0 feterocycle is
optional Iy subgfii t utled wit h hill oger\, amiho, hydroxyl,
mer capt o, carboxyl Ral koﬂ‘i alykoxyalk

hydr oxyal koxy, aIkyIth|o acyFoxy yal koxy,

al kyl sul fonyl, al kyl sul fonyl al kyl [ finyl, and
20 al kyl sul finylalkyl. 5. The conpound of claim1,
wherein Qis a carbocycle od heterocycle selected from
t he grw&elﬁon& sting of IRa - Ills: R7 ~R7)n (R7)n

R7

( )A is a 5-member aromatic heterocycle incorporating 1 to 4 heteroartoms N, O or S

and is optionally substituted with one or more R; and Ry groups;

Q is H, alkyl, a carbocycle, a heterocycle; wherein one or more CH, or CH groups of
an alkyl is optionally replaced with -O-, -S-, -S(O)-, S(0),, -N(Ryg)-, -C(O)-, -
C(0)-NRg-, -NRg-C(0)-, ~SO,-NR;-, -NRg-SO,-, -NR-C(0)-NRg-, -NRg-C(NH)-
NRg-, -NRg-C(NH)-, -C(0)-O- or -O-C(O)-; and an alkyl, carbocycle and
heterocycle is optionally substituted with one or more hydroxyl, alkoxy, acyl,
halogen, mercapto, oxo, carboxyl, halo-substituted alkyl, amino, cyano, nitro,
amidino, guanidino an optionally substituted carbocycle or an optionally
substituted heterocycle;

X; and X; are each independently O or S;

Y is a bond, (CR7R7),, O or S; wherein n is 1 or 2 and Ry is H, halogen, alkyl, aryl,
aralkyl, amino, arylamino, alkylamino, aralkylamino, alkoxy, aryloxy or
aralkyloxy;

R;is Hor R; and R, together form a 5-8 member ring;

R; is alkyl, a carbocycle, carbocyclylalkyl, a heterocycle or heterocyclylalkyl each
optionally substituted with halogen, hydroxyl, oxo, thione, mercapto, carboxyl,
alkyl, haloalkyl, alkoxy, alkylthio, sulfonyl, amino and nitro;

Rs is H or alkyl optionally substituted with halogen or hydroxyl; or R; and Ry

together form a 3-6 heterocycle;

R;’ is H, or R; and Ry’ together form a 3-6 carbocycle;

R, and Ry’ are independently H, hydroxyl, amino, alkyl, carbocycle, carbocycloalkyl,
carbocycloalkyloxy, carbocycloalkyloxycarbonyl, heterocycle, heterocycloalkyl,

heterocycloalkyloxy or heterocycloalkyloxycarbonyl; wherein each alkyl,
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IlhiJ j (R)n (RHn (RHn NNR8 O Illlc Il
IIl'm (R7)nj (RN oN/ 1\ CNNO 10 NN (R7)n M8
Edn M BlubocyCNalkiy yanbdey{l&iByioxyRégrbocy@Edhlkydodycarborll, heteldeycle,

e 1yl didion Ty R T, ) S B
is H optionally substituted with halogen, hydroxyl, mercapto, carboxyl, alkyl,
alkoxy, amino, imino and nitro; or R, and R’ together form a heterocycle;;
5 Rsis H or alkyl;
R, and R¢’ are each independently H, alkyl, aryl or aralkyl;
R; in each instance is independently H, cyano, hydroxyl, mercapto, halogen, nitro,
carboxyl, amidino, guanidino, alkyl, a carbocycle, a heterocycle or -U-V;
wherein U is -O-, -8-, -S(0)-, S(0O),, -N(Rg)~, -C(0)-, -C(0)-NRg-, -NRs-C(O)-, -
10 SO»NRg-, -NRg-80,-, -NRg-C(0)-NRg-, -NRg-C(NH)-NRg-, -NRg-C(NH)-, -
C(0)-O- or -O-C(O)- and V is alkyl, a carbocycle or a heterocycle; and wherein
one or more CH, or CH groups of an alkyl is optionally replaced with -O-, -S-, -
S(O)-, S(O)y, -N(Rg)-, -C(0)-, -C(0)-NRg-, -NRg-C(O)-, -SO,-NRg-, -NRg-SO,-,
-NRg-C(0)-NRg-, -NRs-C(NH)-NRg-, -NRg-C(NH)-, -C(0)-O- or -O-C(0)-; and
15 an alkyl, carbocycle and heterocycle is optionally substituted with hydroxyl,
alkoxy, acyl, halogen, mercapto, oxo, carboxyl, acyl, halo-substituted alkyl,
amino, cyano nitro, amidino, guanidino an optionally substituted carbocycle or
an optionally substituted heterocycle;
Rs is H, alkyl, a carbocycle or a heterocycle wherein one or more CH, or CH groups
20 of said alkyl is optionally replaced with -O-, -S-, -S(O)-, S(0),, -N(Ry), or -
C(0O)-; and said alkyl, carbocycle and heterocycle is optionally substituted with
hydroxyl, alkoxy, acyl, halogen, mercapto, oxo (=O), carboxyl, acyl, halo-
substituted alkyl, amino, cyano nitro, amidino, guanidino an optionally
substituted carbocycle or an optionally substituted heterocycle;

25 and salts and solvates thereof.

2. The compound of claim 1, wherein ring A has the general formula IT or IT’:

30 I r
wherein Z; is NRg, O or S; and Z,, Z; and Z, are each independently N or CR;
wherein Ry is H, alkyl or acyl; and R, is H, halogen, amino, hydroxyl, carboxyl,

alkyl, haloalkyl or aralkyl.
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148 WD 2006/ 069063 PCT/ US2005/ 046161 7. The conpound
of claiml1, wherein R2 is al kyl, cycloal kyl or a

whedoennawyxl e. 8. The conpound of claim1, wherPCTURDOFHB46161

is selected fromthe group consisting of t- 5 butyl,
i sopropyl, cycl ohexyl, tetrahydropyran-4-yl,
N-nethylsulfonylpiperidin 4-yl,

f/vl(:lt Lﬁﬂ%’%orm%tggldg&?/ )%I ‘@?{efééraltﬂ% %%ﬂg%é oL hheé%)sgected f¥om $he group

cycl cheixanyofilandyz: 4- hydr oxycycl ohexane, 4-hydroxy-4-
nmet hyl cycl ohexane, 1-nethyl-tetrahydropyran-4-yl,

2- hydroxyprop 2 yl, but-2-yl, phenyl and

1- hydoxyet K- 1 10 9. \The conpound of ‘claim1,

wherein R3 bhyl. 10 ThB7conpound oj cl&ym 1
wherein R& is|H or net | Jand R4 R§— 5 11. The
compound o aimil, wh N R5is H or \hyl. 12.
The conpound oﬂ)cla|n11 whéRein R6 and/R6' ‘@re

|ndependeﬁbly H or net 13. The corfpound of clai m
1, whereingX, and X2 areqjndependently @ 20 14. The
compound of claim2, wherein R is H R2 is isopropyl,
t-butyl, cyclohexyl or pyran; R3 is nethyl; R4 is H
or nethyl RA' is H RS isiHor nethyl; and X, and X2
are both O 25 15. A net hid of |ndu0|ng\ap?p%03|s in

a cell conpri @ |ntr nep i nto aid/éeN a
conpound Bf 1 thod o itizing a
cell to an ap |c S|gn cogpr i si ng i/ntraguci ng
into said c I onpourfdy of clai m 1. 17. The

nmet hod of cIa|n116 wherein said apoptotic signal is
i nduced by Idontacting salldl cell wth alleonpound

sel ected fromthe group consisting of cytarabine,
fludarabi ne, 5-fluoro-2'-deoxyuiridine, gentitabine,
nethotrexate bleonycun cisplatin, cyclophospham de,
adrlanyC|Q/gq?xorub|c , mtox e, ca Rreci n,
35 topot epan, colceﬁggiécolchKQ|n pacI|Saxep

vi nbl asti ng==yj ncri st t anmoxN fi nas Jde

t axotere d nf}ony n Cﬁ%r radi ati on. 149 WO

2006/ 069063 PCT/ US2005/ 046161 18. The method of cl aim
16, whereilif sai d apoptotilg signalthi s i nducedby
contacting said cell wth, ApoZL/TRAIL .

\
\

4 _R
Q

N/
I Ik 1l

\ 4 3 ‘\

SN Ry /ﬁ/% ~N Rg—N N
\ N Rz \ | =

N/N\ \ N N\ \Q

Q Q Q R,
Rg R7
Im IIn IIo IIp
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5 19. A nethod for inhibiting the binding of an LAP
protein to a caspase protein conprising contacting

W@ 200d/069863 protein with a conpound of claim 1. POI/U$005/046161
met hod for treating a disease or condition associ ated
with the overexpression of an IAP in a mamal,
conpri sing Isdm ni steringlf o said nmaiieal an ef flective
anmount of a 10 conpound of claiml. 21. A nethod for
treating cancer, conpri sing admnistering to said
mammal an eéffective am)unt of a c‘\on'pound of cl aim1.

150 N 7~ .
- >/1 ﬂ“ ‘@Q

TIu Iv IIx Ty

wherein Rg is H, alkyl or acyl; and R; is H, halogen, amino, hydroxyl, carboxyl,
alkyl, haloalkyl or aralkyl.

4. The compound of claim 1, wherein Q is a carbocycle or heterocycle optionally
substituted with halogen, amino, oxo, alkyl, a carbocycle or a heterocycle; wherein
one or more CH, or CH groups of an alkyl is optionally replaced with -O-, -S-, -S(O)-
» S(0)2, -N(Rg)-, -C(0)-, -C(0)-NRg-, -NRg-C(O)-, ~SO,-NRg-, -NRg-SO,-, -NRg-
C(O)-NRg-, -NRg-C(NH)-NRg-, -NRg-C(NH)-, -C(0)-O- or -O-C(0)~; and wherein
said alkyl, carbocycle or heterocycle is optionally substituted with halogen, amino,
hydroxyl, mercapto, carboxyl, alkoxy, alkoxyalkoxy, hydroxyalkoxy, alkylthio,
acyloxy, acyloxyalkoxy, alkylsulfonyl, alkylsulfonylalkyl, alkylsulfinyl, and
alkylsulfinylalkyl.

5. The compound of claim 1, wherein Q is a carbocycle or heterocycle selected from the

group consisting of Ila - Is:

Z ]
- (R;) . T (R7)n
R S
L7
a 1Tb Ic oid
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(Ry)
7 0 A=
—|—(R7)n I(R7)“
X X vy
S W T
O
TMle T Mg

5
_l_(R7) ™ ]/\ g (Ry)
n = I n7)n
.~ N ™.
| N\f o
N
~
w b(m v
10 N 7/n RS
TIn Ilo Ip
Z |
. ']_(R7)n
N\
=N
Mg
15

wherein n is 1-4; T is O, S, NRg or CR;R;; and W is O, NRg or CR;R;.

6. The compound of claim 1, wherein R; is H.
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10.

11.

12.

13.

14.

15.

16.

17.

The compound of claim 1, wherein R, is alkyl, cycloalkyl or a heterocycle.

The compound of claim 1, wherein R; is is selected from the group consisting of t-
butyl, isopropyl, cyclohexyl, tetrahydropyran-4-yl, N-methylsulfonylpiperidin-4-yl,
tetrahydrothiopyran-4-yl, tetrahydrothiopyran-4-yl (in which the S is in oxidized
form SO or SO,), cyclohexan-4-one, 4-hydroxycyclobexane, 4-hydroxy-4-
methylcyclohexane, 1-methyl-tetrahydropyran-4-yl, 2-hydroxyprop-2-yl, but-2-yl,
phenyl and 1-hydoxyeth-1-yl.

The compound of claim 1, wherein Rj is methyl.

The compound of claim 1, wherein R4 is H or methyl, and Ry’ is H.

The compound of claim 1, wherein Rs is H or methyl.

The compound of claim 1, wherein Rs and R¢" are independently H or methyl.

The compound of claim 1, wherein X, and X are independently O.

The compound of claim 2, wherein R; is H; R, is isopropyl, t-butyl, cyclohexyl or
pyran; R; is methyl; Ry is H or methyl, Ry’ is H; Rs is H or methyl; and X, and X, are
both O.

A method of inducing apoptosis in a cell comprising introducing into said cell a

compound of claim 1.

A method of sensitizing a cell to an apoptotic signal comprising introducing into said

cell a compound of claim 1.

The method of claim 16, wherein said apoptotic signal is induced by contacting said
cell with a compound selected from the group consisting of cytarabine, fludarabine,
5-fluoro-2‘-deoxyuiridine, gemcitabine, methotrexate, bleomycin, cisplatin,
cyclophosphamide, —adriamycin  (doxorubicin), —mitoxantrone, camptothecin,
topotecan, colcemid, colchicine, paclitaxel, vinblastine, vincristine, tamoxifen,

finasteride, taxotere and mitomycin C or radiation.
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18.

19.

20.

21.
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The method of claim 16, wherein said apoptotic signal is induced by contacting said
cell with Apo2L/TRAIL.

A method for inhibiting the binding of an IAP protein to a caspase protein

comprising contacting said IAP protein with a compound of claim 1.
A method for treating a disease or condition associated with the overexpression of an
IAP in a mammal, comprising administering to said mammal an effective amount of a

compound of claim 1.

A method for treating cancer, comprising administering to said mammal an effective

amount of a compound of claim 1.
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