WD 2006/ 054182 PCT/ | B2005/ 004063 PHOSPHO- | NDOLES AS

H V | NHI Bl TORS CROSS REFERENCE TO RELATED APPLI CATI ONS
wohb&/@ppki cation clainms priority to U S. Proviperapzins/004063

Application Nos. 60/611,061, filed Septenber 16,

2005, 60/711, 445 filed August 25, 2005 and 60/ 711, 565,

filed August 26, 2005, all entitled "Phospho-Indol es

o o oSBT 5 N A
(H'V) reverse transcriptase inhibitory conpounds and

thei r phar morossREERENEE COREAArep AP cATIONS AT UGS,
anal ogs and derivatives. Also included are nethods of

[ th ds f th hyl a nd
AR LEF ORI PEEEiSR A dPIRY B R b icaton Nos. 60/611,061,
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RS Ta \EERE UB Ao A o115, e

Augumﬁém hllhmmtlmdéﬁhespinbﬂedmlzmk HDV Gihithiadrs.t he human
i mmunodeficiency virus (HV) since it was di scovered
to be the etiol ogi Cﬁ] cause of the acquired
i mmunodefi ci ency sync Tﬂ&ﬁmrﬁ]}oﬂ%s A focal
poi nt of AIDS research efforts has been and conti nues
t o tRe tiesede iRlcaHoR Nhrofldet NRbhuRRA RimBtdRAciency virus (HIV)

i mmunodeficiency virus (H V-1) reverse transcriptase,

Tevelse tErgsFase delbi omnpoypds pd thesrhasmagengieallyrdcgentalpie salts,

profiige il B 80 Yoo il R o 8 ompounas
forMhESprgdphﬁhxiﬁland theitraacteof HIY0nfec?ibfl: ARBAIAS,; and.pharmaceutical
DeCl erc Retrovjrus (1992), 8:119-34). Inhibitors

Comﬁ’ﬂ,sFtlfH‘é ﬁ‘-’rﬁ%ldé%g‘?rﬂ]éo‘%r’éi\?er se transcriptase

inhibitors or NNRTIs that bind to a specifi c

al losteric site @fdKdiNg oF NVENE[GnSCri pt ase near

t he polynerase site an nter ere vv|t reverse

transcription by either altering the conformation or

t heNnisrdust \confpothds r barer seeenr aysibesiptdasty, edmist the human
.| eadj .non etiti.ve inhibiti nofthe enz
imim e icaby wER G Shdch it Bad fltagsied 3 58 14 BRI SHEH Ty of he
acqﬁﬁ@@irﬁﬁlﬁilg&ﬁeﬁﬁéﬂ' B%Qﬂ%@ QADDHS) 1n51©8§r | fdaaﬁ?(ﬁﬁtsofoéﬂ)s research

conpounds have been identified as es of these
effqrtfc |hggiebeen) and continues to be the development of nhibitors of human

nﬁglﬂkg%ﬁg%%ﬁg%% m—%ﬁé‘!}ﬂe] %ﬁ&lgé@%ﬁs@l Itﬁe?éio ; hy’éép%%élble for the

revade BdfschiptioPofithe kétgovetal RINA tcﬂpro‘Nﬁd DINAREW. C( G&%ﬂé,,New England
40: 1845 54; Danel et Chem

Jouspl pf Medigine léh%%)=e§2da308 IWtwyaaet qi;e§c1engg ):, 249:1533-44;

EJ ;ﬁeéfe?cq@@etrowrus (1992), 8:119-34). Inhibitors include non-nucleoside reverse
transcriptase inhibitors or NNRTIs that bind to a specific allosteric site of the HIV

reverse transcriptase near the polymerase site and interfere with reverse transcription by
either altering the conformation or the mobility of the reverse transcriptase, thus leading
to noncompetitive inhibition of the enzyme (Kohlstaedt et al., Science (1992), 256:1783-
90).



2) bis(heteroaryl)pi perazines (BHAP) (Ronero et al.,

J. Med. Chem (1993), 36:1505-8); 3)
wdizbnsthsoiak koxybenzyl oxopyri m di ne ( DABO) ( DanebC&aB2bh5/004063
. Acta Chem ca Scandi navica (1997), 51:426-30; M et

al., J. Med. Chem (1997), 40:1447-54); 4) 2',

5' - RéverdD Clases boft wbahipoeidsy havd Wepn Jidestifigdo-ab" NE 4" - ami n

o-1", 2"-oxathiole-2", 2"-dioxide)pyrimnmdines (TSAO
Exaneples o these Bgludg: | PNAS USA (1992), 89:4392- 96); 5)

phenyl et hyl t hi azol yl t hi ourea (PETT) derivatives (Bell

dd B[ (2-hytiroxdyethox Cmeathyl] -6 A PlmylthidGth4ei28es IBEEPTAN (Yambka et al., J.

?lei Mgéyggg& gﬁgg);"gﬁﬁggﬁ? Portikis 201, T MedChem. (1997), 40:1845-
j kK154, Bindpenzodi M&Qich%n@gﬂd%hamzmd?i gtgﬁ&;%uar& o TWBBViral Res.

derivatives (Pauwels et al. ture (
343¢199D), 4Y:247Y4phosphor us- subst i t ut ed i m dazol e
derivatives (PCT Publication No. WO 03/091264 A2 to

i |ﬁ§@e§§éa@ﬂﬁﬁﬁeraiiﬁ@s JBHAP) (Romero et al, J. Med. Chem. (1993),
al pha- ani | i nophenyl acet am de (al pha- APAi derivatives
(Pad3®dd@®>-8% al ., PNAS USA (1993), 90:1711-15); and 9)
i ndol e derivatives (U S. Patent No. 5,527,819 to Merck
8) Caihyaddlkooybeheylpaspyrinkififie PADABGAt i(Dandlo.et WD, Acta Chemica
94/ 19321).. Indole derivatives described in U S Patent
No. Seandiiaviga 6199 i ited-1b M £ 4l» d- Med: Che 1520 & htstin>4);
to be inhibitors of H 'V reverse transcriptase. Sone of
tdhe?e 5clmin(adisutekinéthyleidlyl)-E58pivab U4 -agmonlsy 2-dkathiole-2”,

reverse transcr.ipta centratio 0 f.r =35
e g e agBes T RhL SRR o ol o kil s CoRh a2
[ nd%)gs by a palladium catal yzed annul ati on between a
ket one and an iodoaniline was al so devel oped at Merck

gi%@%%g'ﬂ9%9g’khweﬁ‘og6§@4 G35 (BSB) Yosbeed. Chem.

The(1995P98:3939-d6 SCAESIkt b1 Jt MRed. 8hEMPADSHY, 39:U261-74);
generally r follow ng broad structural Formula (111):

P "Ry Db pchlodichh ATy Bht 8 Shidke (riso)

I'né
derivatives (Pauwels et al., Nature (1990), 343:470-4);
7) phosphorus-substituted imidazole derivatives (PCT Publication No. WO
03/091264 A2 to Gilead Sciences, Inc.);

8) alpha-anilinophenylacetamide (alpha-APA) derivatives (Pauwels et al., PNAS
USA (1993), 90:1711-15); and

9) indole derivatives (U.S. Patent No. 5,527,819 to Merck & Co. and counterpart
PCT Publication No. WO 94/19321).

Indole derivatives described in U.S. Patent No. 5,527,819 assigned to Merck &
Co. have been shown to be inhibitors of HIV reverse transcriptase. Some of these
compounds exhibited ICsy values against HIV reverse transcriptase at concentrations of
from 3-35 WM. A process for synthesizing optionally substituted indoles by a palladium-
catalyzed annulation between a ketone and an iodoaniline was also developed at Merck
& Co. (Chen et al., J. Org. Chem. (1997), 62(9):2676-77).



U S. Patent No. 5,124,327 to Merck & Co. discloses a

class of optionally substituted sul fonyl phenyl indole
woaopoands. The patent reports that the conpouRrd®/B20685/004063

active as reverse transcriptase inhibitors and could

be useful in the treatnment of HV infection and Al DS.

U. S. Tirag¢asmipounds désciosod @6 gha B 19dpatent BhogenereButri cal s,

d, C cla f phenylindol es substituted

foy\n})‘fvwgb%afdg Eltr%\lg:oﬁ%llu af(lngs ot her than hydrogen on

either or both rings. See also PCT_Publication No. WO

02/ 083126. PCT Publication hb 004/ 014364 to

| deni x Pharmaceutical s o anot her cl ass of

phenyl i ndol es t hat dlspl\\ P o

activity. These conpoundxdreMlso substituted with

at least two npieties other th&p hydr ogen on either

or both rings. In addition, these conpounds

i ncorporate a nunber of diffgpent substituents with a

car boxam de functionality at osition 2 on the indole,

e SItI shown in gmula (11) above as "Z".

in WHEFERE VBt By SHbR, eGP 1T ( ho 3 “and 5"

positions on the phenyl ring, and at the 4 and 5, 5

and 85, Patens'Nanf,124,3p0g0 tMarek &n Cohalisdbesez @ classgy obfoptionally

sob s o Biea o P PR BBEL P ALBY Eqmpounds are

acRP 8§ a&IcRRSrardBiptadd ndlbitdiN Al EQld theeudetif ah TRY &regeine'd{ ¥f HIV
and/or AIDS in several U S. patents and U. S. and

infsatyon ek ABNS. See U.S. Publication Nos. 2004/ 0006090,
2004/ 0063746; 2003/ 0096825; 2003/ 0236277; and WO

03/ 06.82R4tentV¥0048/708.388 té Ddeni PhithiadeutRABE DA &sflofs a class of
di scl oses optionally substituted phenyllndoles with a

phenylBlples subgiduted etk at feast tiioemglatiesether dhamaledragen pa yeither or

orosis, cancers,
bolif bl ok SROTRDY mutlealg NyR o B8} BRR 055
\F; gl’l/ ﬁ%%gégg é)cl)]?&oa\z% 2@,@?@8&%@& atPe Me%gg ;l,lgll'rr?a%legt?c%%s discloses
anB@RzZ Chtlzﬂib o(pﬂfl lllﬁ ﬂ:%o{h 1ay@N8nhanced anti-HIV aCEIYv’ These

I ndol.e- 2- ca or t e‘the treatnent of
cotdpSunds, 4@ 41s8 39bstiﬂ.1t8d V\Eth% Feadtdibyo tdofstied ptBB1HAG Ql;ydmgdn WD either

96/ 29077. hi ort optl onal |y substitute
or; 1 Bighe  Baebn, s APBTPRG HovBgreLe THRNS: Ppratieren
sub‘ﬁﬁﬁéﬂts F&hantarbbkahide qﬁ&ubﬂalft'y %t pBb'iﬁbh-‘Qa&ﬂ ﬁfé fﬂ@ole the position
2002/ 0019434 and U.S. Patent” Nos. 716, 605 and

shews dsforgula (U)sbom 37t Nypicsl, Igacfemm@ofwbmtacntsmmdﬁ” and 5”7

es a_c f dol o ,baz e i des.
poftiof g He BBt o8 Fof) wid Sop HCRaGES T whriigns on the
beﬁﬁ\ﬁﬁgoftheﬁﬁioleﬂb&anes (i ncluding H V), cardiac and
vascul ar di seases, bronchopul nonary di seases,

Bristol Myers Squibb disclose various optionally substituted indoles, azaindoles,

piperazines, and pyrrolidines for the treatment of HIV and/or AIDS in several U.S.
patents and U.S. and PCT publications. See U.S. Publication Nos. 2004/0006090;
2004/0063746; 2003/0096825; 2003/0236277; and WO 03/068221.

WO 01/02388 to SmithKline Beecham S.P.A discloses optionally substituted
phenylindoles with a carbamyl substituent that are alleged to have utility in the treatment

of HIV, AIDS, osteoporosis, cancers, and Alzheimer’s disease.



i nfl ammat ory di sorders, degenerative di seases of the

central nervous system and other diseases. U S
woaimrs418p. 4, 866, 084 to Gunasekera et al. teakl&8B2005/004063
~ certain bisindole al kaloid conpounds that have

antiviral and antitunor activity, including HSV

( hewR@sr-Bambére ConpanipdsclokésSariBas dbleBhBIEHIARR: 1 0

Dykstra et al. reports a_differen

f bi | es
diazepimpnesh dpazathiophenps. Bz Lrpes, %@g G RP BRI %% fhe the
treafifHE ﬁfﬁ‘r{% Hy s Aé4%29P@f§%t5d§04465U8§% Mb@oaﬁ\@w DEAS077.

di sclosed "a’cl ass of i hdof e derlvatlves

SUbStI t ut e%:lgy a hlg %lsg{)éi C%Id?g gg%%g’% Ais9fhat are viral

i &gﬁ?ﬁ AR Vds' Bl ‘Hlavném%@% .S blisktidd 9P ELC02600.19434 and
mte%%%‘% {eorrff No. SS 93}5 982 to Dykstra et al. discloses
U.SaPattaté0sob, 7b6.S0B ankb6,666,387 specifically propose their

use for treating retroviral infections, and especially

| nfiest | PReRY NIl ¥,048)450 Raterinsderottb, 9291 1d#kcloses a class of
Domagal a et al. di scl oses a cl ass of arylthio an

nd
inddpedibazblesamides firdbe espsuhaka VEReLY Gdidigasehdrpluding cancer, viral

d1segxg({s (iglc:l%%n% CI%]R@ ar%&ur %l%d&’ aStCE% %&%CQQ:& g%%t@&gu@hoﬁd?g diseases,

inflE@MRRTy Qisodders, diegéﬂe%ﬁf& Hseabassf the centrad zienoius dgitem, and other
derivatives t hat reportedly have anti-pestivirus

disegeesi vity, nost notably BVDV activity. Indol es have
been used in the treatnent of diseases other than HV.
U. 9J.SPRhent Nbio4,866, QMtOBGEnetsekeﬁalet alateathes| certaliindusindae alialoid

congfg{lrlgl eg—;‘agilggg B%%@EPT aﬁ!‘l {ugnoggarc lt?, %@uﬁwtﬁﬁgﬁ/ n(%erpe? simplex
vin%§. S@%gp%%m 5"9361}%%@]3@13?@4 &Ltﬁ rep &£ BiffeesHe cT28S Of Pikinadles that

at ent 25,390, also to Farina et al.
havtee]aidit}asermsaethmnral mfw)oas)@n@i epadigty BEY/ | B2005/ 004063
group of indole derivatives, terned heteroaromatic
pentadi eRgitCNacisksd 1t i&)eMdtﬁﬁiagﬁrﬂt Of dizslogepar casssof indole
U S. "Patent No. 5,489,685 to Houpis et aI di scl oses
demnmseubstltut@d;bcymﬂ@erpwal fichon @rlg ep anudy) fugetiony; ‘Khe Compounds

| th
arets?lgg sf‘?lfzst':soa?“ IQPT @V%ml’%lﬁ%\%m%glwc}(?ﬂﬁ?fr&egléggr| 03 of
t t | ts that t HLV.
| nclie Heamh oo 5 o0 e oS o HLCOHRUTER & (TG 05T gl and

T S

HIE, 527, 819 (WI lianms et al. . Med. Chem, 1993,
36(9), 1291-94). Drug resi st ance nost typically occurs
by Urg"tlaattt%rﬁ Ngfs SosIAe! baﬁaagﬂg%%ﬁ 1 RBZ Y 1BRasy S Chrylthio and
viral ‘replicatidn, and nost pically in the case of
bltﬂﬂbM,sarykamds ecdmpmmds,l pwdw’eng pmdD]@a:fJéﬂV&iWeDNhat reportedly have

nt egr.as
ant%bacte al an !(IVII‘QI actwl‘f2

U.S. Patent No. 5,830,894 to Pevear et al. discloses a class of friazinoindole
derivatives that reportedly have anti-pestivirus activity, most notably BVDV activity.

Indoles have been used in the treatment of diseases other than HIV. U.S. Patent
No. 5,981,525 to Farina et al. discloses a complex array of indoles for use in the
treatment of osteoporosis based on their ability to inhibit osteoclast H'-ATPase and thus
reduce bone resorption. U.S. Patent No. 6,025,390, also to Farina et al, teaches another
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denonstrated that the efficacy of a drug against HV
i nfection can be prol onged, augnented, or restored by
wadomierussiser i ng t he conmpound i n conbi nati on or PCT/IB2005/004063
alternation wth a second, and perhaps third,
antiviral compound that induces a different nutation
groh?| ofiddbRt degiatswd, tymédiBet@obroeiatialpesttdignoidlatidrdeat i vel y,
the pharnacokinetjcs bi odi stri buti on,

th
theﬁmagﬁ@}té}fsosgqopgrogllsugfksaﬁa t Ao s B9-08y tg&%q;]l?pis %‘[ al. discloses a

L ! E'Bd}n*d ARy 80 llegedly useful
Ser%gﬁgfzna dlnglﬁst aé?%p%}ﬁ{(gst%) |caF{%r at é?'h(fnﬁan g’lret%g(éﬁl hat (li(‘)/nuse
in thbheeatmensofii€E/.conbi nati on t herapy i nduces nultiple

si mul t aneous pressures on the virus. However, one

ICiI? MG 1 RSWRTHHEE oVMR b PRrBY LR HRN SntWidal adtfits tRAUGEDctive dohiRist HIV

V-1 genone by a "given drug, whether the mutations
indaceempiations en theovirus rthatsiedurte, tho effiwany ah thendragt EHisowds|apparently

e S b R RSl ERPRAC5 50 SRS s o
al.,Thesed.f erdi! 51998 e3@BRCEROdalsgdDBYy tRRtAE tmdshaypitdIBr 6ccurs by

I's a paucity of data on the kinetics of drug i
mutagioh of argsee ithat [coengles en gnean¢ usad) inyiebraptieatiang apdl st typically

m TR roF0y SRR R0, roBEL B 08 8By, B e

dethér8ahidgnthap thdeMicaty ofSa tdius aghineHEC indéctiohecdir 86 @ndlonged,
i nvention to provide new conpounds, _conpositions, .
augmaniRde 9T AAHOTed Yy ABRIn{HEIng dstGaBOuRd 1 gPmbfRadion or alternation
Withrltf &%&F&éﬂd%{ﬂ%yﬂ%ﬂ&, ainﬁv?f ted 8 th? t?l!l(ﬁﬁ:%s Qf4ifbl€nt mutation
present ‘i nvention to’provide new conpositlions an
fronetthdsadsed bhether @ainoipal drfig.pat Akerhativiehy, e thee hhaimdeokinetics,

.H V.that exhibit activity agai nst . drug-yesistant _. .
biodistrifuitign, pihathgy Perér.neserve)f‘ 8 (5% 1@2315%# 5&?@6@6@@2@6@% or
o YAy T gL Sy M 0 BRI i
theegaisinst cetnbariatisn GferagyMntinzs nindiele devdtanpes messsess on the virus.

resi stance to ot.her.anti-HLV dr.ugs.. . Compoun
HoBgh 5o { GRS BRI B phas AR eSS R MR TV genome by a
giveRed e 8hdl b€t R88 drd PaimankiCdrughsiel€ or how an infected cell
3- phosphoi ndol e conpounds. The 3-phosphoi ndol es can be

witha mitatefl GHIY-bhequencq widl nespandtty thsfrapyoyish piist agendd ingpmgination

o Bl P o POSSRTIERY R RESEREDBLE R« iy ot o
thet RirepbosdThanat assistiies phaloag-tahd @il phlagpd o ertedatith modern
i ncl udi ng. i m ni ophosphat es and i m nophosphonates. In
antgpfgoargbagindent , the conmpounds that can have anti-HV
activity are of Formula (A) bel ow. These conpounds
i ncThetefors) thleres sharnesd | tonpredideutust icompotndst and methods for the
positiQn-3 and particul ar substituents at position-2
tregimentf HlYdol e, and a nonosubstitution

It is thus an object of the present invention to provide new compounds,

compositions, methods and uses for the treatment of patients infected with HIV.

It is yet another object of the present invention to provide new compositions and
methods for the treatment of patients infected with HIV that exhibit activity against

drug-resistant forms of the virus.



at position R5' or a disubstitution at positions R4

and R5', R5' and R6', or R5' and R7. on the benzo
WOoRNE/05K82 R4 WL 11~ R5, P-Y | Z R6, N 7. RLPC{A$2003/604063

one particul ar enbodi ment, substituent "X' represents

a phenyl ring that is unsubstituted or is substituted

by one or nore hafouenkycor TmENvEAITKGN gr oups such as
methyl or ethyl. Particular substituents at position 2

g; dit-%;egﬁi) n(ggl cﬁ@ gﬁ?\rlngtg | 1|sgf?gfsqntlvHé]t ﬁwﬁyﬁgﬁin&ﬂﬁ?& O%egdrticular
aga1?1§tp gr?dn% by HiVOSh{ hagD Hével&f%‘d' d?gssare%fakﬂl@é( Moy Qhti-HIV drugs.

oxam de noi ety shown as " in Formula (A).
nﬁubmﬂs tcoaIpbsitibmy arﬂlmethedvszfmr rmeﬂtgleuf of HEV infdefica %d’éﬂy’sed that

i nclude but are not m chlor. f1yo
inclifiofeAePISBR HEDIE Sepogids: it 3 riRap Rubtes Harih B fopm of
wid€ AEeHNdr Wet@@ thchlitg, Out Mo dirkiged RAtp hoglﬁwﬂe lphosphonates, a

adm ni"strati on, row%es directly or 'indirect t he
phopptroethfoats nmmhrthing)r thiloghosphaes. f t@mh%rph@naéesa eﬁhcrse]@pte and a

R S T e

particul ar enbodi ment, the conpound i ncl ude

N- dini elee grba@imentybiier fuBRQUIHS thatt 8y hAY Pﬁ%sfﬁ%oﬁ‘&tj“@atﬂe of

FrfG oL IS TRRURAR sl PRSP B g

posiiREs aiSpatieulanybsitangeat pdsatonal oul theeiniloley gBisegionosubstitution
activit, parent conppounds. SCRIsPT OF J#E 7

at PDFU&Wl RESo? gighstifutjon 9érP°F1|t1PH% a?‘PEg?r]Cg‘Jf t”tf%’é’ {* 3‘-§r nd R on

theg structures of the present invention given as

ormJ (A), Forrmula (B), and Formula (C). Figure 2 is

an illustration of phosphoryl ate compounds (1)-(X) of

the general Formnul ae (A) qntnj%ﬁ Figure 3 is an

illustration of 9- and 10- pe_dybl cyclic

phosphoryl ated conp&d Xl)-AXX) of the general
Formul a (C). DETAI LED (Z]: THE | NVENTI ON

In one particular embodiment, substituent “X” represents a phenyl ring that is
unsubstituted or is substituted by one or more halogens or lower alkyl groups such as
methyl or ethyl. Particular substituents at position 2 on the indole moiety include, for
example, hydrogen, hydroxy, halogen, alkyl, aryl, heteroaryl, and especially substituents
having a carboxamide or carboxamide moiety shown as “Z” in Formula (A).
Substituents for the benzo ring of the indole moiety include but are not limited to

chlorine, fluorine, bromine, iodine, CF3, CN, NO,, and methoxy.

The active compound may be a salt or prodrug that, upon administration,
provides directly or indirectly the parent compound or that itself exhibits a desired
activity. In another embodiment, the compound of Formula A includes a charged
heteroatom, and in a particular embodiment, the compound includes an N-oxide group.

Modifications affecting the biological activity of the compounds of the present invention
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Provi ded are a conposition of matter, nethod of use

and a pharnmaceutical conposition for the treatnent of
woebtromssrsal i nfections in mammal s and, in part PCuUB2005/004063

H'V in humans. Included within the present invention

are the follow ng features: 3-phosphoi ndol es and
alsPRarnEGddieeq lab yreoagahbadds ehs atddicandrgsedadigs, t her eof

as descrjbed herein, optionally substantially free of
pargiticePPeRdsi cal entiti es; 3- phosphoi ndol es of Fornul as

A- C and pharnmaceutically acceptable salts and

prodrugs t her eghyAspaSarHbROMIEDRAWARG onal |y

substantially free of other chenical entities;

3- phosphoi ndol es and pharmaceutical ly acceptable salts

an dqumdil ugan ilhstratien a%thr@e@b gelwé@l sraceres afibg prgpent invention

tiv nst 3 phosphoi ndol es and
gvﬁ‘hﬁﬁ%@% @%a’f"??‘&%k%’pf‘%% " and prodrugs ther eof
as described herein that are effectlve a alnak
dr uBiguee 295 antillgstrasionsofathopphgrylated gogounds(fi(X) pf the general

For&gdlﬁ%A}. 53192' ments, where the drug-resistant strains

to a reverse transcriptase nutation,
such as |lysine 103 - asparag nd/ qr tyrosine
cy sFigwre.3 133 2B h@gléqq@;qud 3? s a‘gﬁd 1§ @%ﬁ’?cé[ﬁlll‘f )phosp]horylated
co &ﬁl@ts??%?)é(g of$h eﬁﬁ?gﬁfﬁg§ (&pereof as described

rein e in The treatrrent or prophyl axis of an
H 'V infection in a host, or in the manufacture of a
medi canent fdDETM@EDEHQCREﬁﬂﬁb@FEHEQNYEMHDg of 7 WO
2006/ 054182 PCT/ 1 B2005/ 004063 an H V infection in a

h i al l £-ndi ' .
osi’fqvﬁ%ﬁ%r:e g% %Flpg%l 1§nI (yf lquléér r?étﬂ&{] Qﬁ’et%e ??ﬂg%gn%uncal

H Vv rsk Tor such |n

rﬁpé&iﬁtﬁpﬁ@ ﬂfédﬁéaﬁﬁexﬁwrammmmubﬁaiﬂ mamﬁmtsmndbiln@asﬁxiuﬂe&, HIV
and rodrw%ﬂr t hereof as described herein, f use in

in Inpeansy dalwded wihin gheaprsenbiavention s the folloying ?Wﬁs or
in the manufacture of a medi canent for the treatnent

Ole p!—@ﬁb’@phéﬁﬁd@b@ﬁn@phdﬂhl‘dceunﬁﬁll?)c hdoeptabletsaltharidsprodrugs thereof as
resistant to one nmore reverse transcrl t ase

i nhi dsiscidhed herein,p ptlﬁaasl%y substapfppdly s M <heigal mgities:

pharmaceutically acceptable salts and pr odr ugs

t Rer 2phosphoicasles iof Fdrielaei ACl ard pbeemaneutiaellyt ampmbm salts and
or prophylaxis of an H.V_infectiagn

sal vergdrugh éh%rm iah deseidhed hegpin; wpﬁlﬁégfbhﬁﬁ'?%"’é‘flaﬁ% fgge gf other
medi the treatnment or prophylaxis of an HV
i nf e&%ﬂg%lgs Eesf ormof sal vage therapy in a host,

oL phoriheindsich g Bbmarese e ol Soentabirhly pEp nids Yhereof as
described herein that are effective against HIV in a host;

e 3-phosphoindoles and pharmaceutically acceptable salts and prodrugs thereof as

described herein that are effective against drug-resistant strains of HIV in a host,

and, in certain embodiments, where the drug-resistant strains of HIV is due to 2

reverse transcriptase mutation, such as lysine 103 -> asparagine and/or tyrosine

181 - cysteine;

e 3-phosphoindoles and pharmaceutically acceptable salts and prodrugs thereof as
described herein for use in the treatment or prophylaxis of an HIV infection in a

host, or in the manufacture of a medicament for the treatment or prophylaxis of

7



3- phosphoi ndol es and their pharmaceutically acceptable

salts and prodrugs thereor as descri bed herein for
waQgeoeioa4ishe treat nent or prophyl axis, or in thecT/i1B2005/004063

manuf acture of a medi canent for the treatnent or

prophylaxis, of an HV infection that is resistant to

one QMHINVOARCHBN &f 5 Bodt] espsdiliypindadividualshiidgnpseddasehavimgean HIV

reverse transcriptase nutation, such as |lysine 103 -

as panfaefioneor hsiyeoHt tisk iUl nfacsiPny cysteine, in a host,

especially in individuals diagnosed as having an HV

i af ecpliogphodtidddey &gl pHarmbcektidadly soeablakststandrprodrugs thereof as

processes for the preparation of 3-$I£§iqphociﬁndoiéﬁ€,. focti

opt idspraibpd hetely forritse AR FRp rqalipprd & g Bt et Bhemregton or

ent I} &Sman IbGRhmER TOP et AR Serft QFBfdphlyTslisadT an HIV

effective anti-H V treatnent anount of a o )

3- ptinfepiw, mdidleisaesistist fohme maceurt irewdrsoytranserapasepinbibitors, mn a

salt or prodrug thereof, together with a

pharbf?é‘éeuti cally acceptable carrier or diluent;

phar maceuti cal conpositions conprising an effective
ant i3-phodphainddleennd thepuptarnhceatigalyh aseantibled shlés ond j predrugs

phar maceuti cal |. ceptabl e salt or prodru r.eofc,

" e SoRitgd caiel grsat oorrafeay SephEhEHran HIv
opt i'ﬁf&@ﬁéxy aWiat formPo PHATIRCRYEDE 3h layhét Capiatileemeufidtare of a
or di uent; 8 WD 2006/ 054182 PCT/ | B2005/ 004063 .
pharmedieanent for thertpotnenitonpromylaxiseof pr B Yraptecten as a form of
prophyl axj,s of .an HV inf P . 1Sy L Sit

one BtV2#o ra}pé’\}gras}éosf’reggecc?a‘ﬁ Rl ﬁilsgdllg[ggl?‘éseﬁ al%nrﬁaghl% an HIV

scrrptase I n
hoStinfeEM6H dindataikkabf aeh infectioat i - H V t r eat ment

amount of a B-ﬁosphoi ndol e or its pharmaceutically

SEOSPAAR y38bks Sy W SRRRN bSO

W t hihgrepthad BBseeibibd Galdily foragseeipt thbl tecataent i oerprophylaxis, or in the
di l uent; pharnmaceutical conpositions for thﬁ .
t r eampmiacte of spmpdisamentofor fhe Hoptmenit JcpiogRylpKisaof an HIV

host. as.. . i o .
o7 iy L2 i K2R S A S o o
3- F%S&E'@frﬁlﬁk@ﬁﬁta@é mtsiopharchas éytine 803 > aspesygingeand/or tyrosine
salt or _ prodrug, optionally in conbination wth at

| east8lomecystans: 1%?1I%P§tHFSsVe%i m m_éwgdouagsp lf‘%ﬁ’ﬁ%la ¢ havine gp HIV
phafﬁ%%ﬁg@pgaih%aﬂmﬁﬁ ahSnfpatidd; er or diluent;

pharnmace onpositions for the treatment or
prophylaxis of an HV jnfectiqn that. i.s resistant .
ofe BPCeFERSe 10T (s PECNAFAINCPY S Ig?épli‘%ﬂﬁi‘ﬂ?st o 108%@' t88£§antlally

" eVer S IARSELPLASRohaklon, such as | ysine 103 -

asparagi né and/or tyrosine 181 -> cysteine, in a host
.conprisin n effective anti-H YV tr f
onppharmadqeu%cal compositions comprising aIe1ate ecr}}vearragﬁlﬂ-ﬁwo treatment
amount of a 3-phosphoindole or its pharmaceutically acceptable salt or prodrug

thereof, together with a pharmaceutically acceptable carrier or diluent;

e pharmaceutical compositions comprising an effective anti-HIV treatment
amount of a 3-phosphoindole or its pharmaceutically acceptable salt or prodrug
thereof, in combination with one or more other anti-HIV agents, optionally with

a pharmaceutically acceptable carrier or diluent;



a 3-phosphoi ndol e or its pharmaceutically acceptable

salt or prodrug, optionally in conbination with at
woOeeastosoise ot her anti-H V agent, and opti onal | pCWiIBIv0&004063

pharmaceutically acceptable carrier or diluent;

nmet hods for the treatnent or prophylaxis of an HV

| nf egai@iceuticdl bedpositidisr firnthet Reatileyt eanplophylasissofinh HIV
to one aor nore reverse transcriptase inhibitors,,.

conpinfestior thainis APYSLaRt MPNCOTSHPE FryStse nafRiase iphibitors, in a
ant 1 g Lo RRIHEEM o AIERYE taflf?fHIVatrg’a'tleé%BH&hﬁ 421223 BhodphSindole

pharnmacdeutca acceptabl e salt or prodrug, _
opt i @niad piarmacewtnratly natéptable salalor grrodmigooptwinaklyan combination

| east. one other anti-HYV nt, and. optionally with a.
phar WER dtie Fest g Qe sty G&fnty GPtighly Wiing Phammacetiically

met h&ggptggécmﬁgf%é%nt or prophylaxis of an H'V

infecti'on in a host as 'a form of sal vage therapy

conpr.i sing adm ni ster.i.n o said host an effective
arft i P}}qpvagetupég]t ARNPOSSEN oroﬁ‘eag@?‘ﬁrﬁagﬁ’ﬁ OPWQEV]@’“& of g HIV
phar gReaHh iif 2hbit 220F6RE P8y kher@y cdMRRiridan effective anti-HIV

optionally in conbination or "alternation with at |east
one ttatreentaamdunt pif ¥3adesphoinslolt wptsi thaanacgutigallyy agceptable salt or

pharmaceutical | y acceptabl.e caprier or dil.uent:.

et 10 PO ey FE SR HRGP B GrorE o Ry agent, and
i nf eggticARily WithGhpHasma&stisdlgHcceptabl© b&rior orfdiluent; ever se
transcriptase inhibitors due to a reverse

tr anst?a%rir]lgéeglﬁgﬂ ggn%\f))?ﬁiﬁ(i)c%g/ %84&'1@ ZﬁerlgII;/GIll‘[Bglo %%é)ﬁlgrfag(?ss of an HIV

mut ab =~ asparagrn
t yr ofifid€on $Hat RO FdsisERIRY bri BiOn@E e drsd Rarstdpthse @@ibitors due to a
host an effective anti-HV treatnent nount of

n ! a .

3- phisspIR® fABwTRtase nutatioph syckersdusine 403 7 asasygipppnd/or tyrosine
salt,or g, ' i ' i
R e ey
and @ptphostoindol thitapiphancaciealty aakptyblacalept ahideug, optionally
carrier or. diluent; .use of a}gqs_ phoI_sIg\Foi ndol e_ or .i tf .
phar Wa%%hlpét&?q Wt&cféelﬁiséﬁpé oghfr tangiy . 88‘?‘159 and optionally with a
opt 1 L\é/edti@alf)ﬁﬁkgﬁﬁl'e%&rﬁg ofdiifhpation with at | east

gent

one other anti - ent, and optionally with a

pharmaceutically acceptable carrier di Luent, for .
t e methedt fRarpe éﬁatmeagﬂwranhséa%? Ogﬁr} FYTY TRk froh B wherein
host e HPG QzInl %e?’fégﬁ%ng: SOLL Abrel t¥erse transcriptase inhibitors,

pharmaceutical 'y accept e salt or prodrug,
opt i comaprisyng admmidtérivgs to saiddostadnt effective anti-TMLV Hreatméns agrount of

one other anti-HV agent, and optionally wth .
ohar FRGORRRRIYe 3 B prre B t-epaolg ool ity optonally
the it e6@biHAAGN Vr MeRIMGhawih & 18 bhe/ okdh e4iti- BV 4Hent, and
in the manufacture of a nedicanent for the treatnent

or prgjsmllaxiith aphaamacduticallyfaseentane comieer dient;
resistant to one or nore reverse transcriptase
| N RietRlS forWhé GBathRAt BErEFhylidkes bParHIV infection in a host as a form

of salvage therapy comprising administering to said host an effective anti-HIV
treatment amount of a 3-phosphoindole or its pharmaceutically acceptable salt or
prodrug, optionally in combination or alternation with at least one other anti-

HIV agent, and optionally with a pharmaceutically acceptable carrier or diluent;

e methods for the treatment or prophylaxis of an HIV infection, which is resistant

to one or more reverse transcriptase inhibitors due to a reverse transcriptase

9



reverse transcriptase nutation, such as I|ysine 103 -
asparagi ne and/or tyrosine 1814 cysteine, in a host.

wohiw/o3ss2can be a form of sal vage therapy; an#CTaB300®004063
all of the foregoing in which the host is a human. 10
WO 2006/ 054182 PCT/ | B2005/ 004063 1. Active Conpounds

of HbetiBheseRtas lyswentozos alspalagglemﬁd/af tyeodinelil dent  of
the invention, a 3- phosphoi ndal e

ph a]ilm(p@mpr@g}g] ng@%}% fQ saigy bost Fﬂnoaf;fipélve NEicHEY treatment
h heérgé of ?%@(I%Hhﬁh@cglﬁ gche glﬁ&%aceﬂtﬁz ﬁc&btabwﬁﬁrﬁi‘fprodrug,

osphoi ndol e can be in the
f or gptihaly i bombimaﬁm ophllwpttmmaweh at haﬁpﬂmgﬁhﬁta@tl -HIV agent,

t hi ophosphonpat e, n|o hosphat e i m.no onat e.

I n ik oienaly S R
compound is repr esent ed generally by the follow ng
ahepiecaf aP>phodphoinddle of itRpharwacRBicalty viccapgable sy or prodrug,

A

(sl comRieoh o HetmASSCPAE S Bk B0l oo

ta“& tib @fth ABBIrGlaReutRan a}sc@le hride pe ndlaeht, Yor th
&gr%hl l%?fyea ogé(/e\,g ,a %l Bl]], or )E,: ctypl cally F; or the

c) Reatnmtht ﬁﬁ&pphséam@ﬂam HI% yufectiom)in @:@06, al kenyl; g)

C2-6 aynYl; h) al kyl heterocycle; i) 3-14 menber ed

car RAcye! e3-pﬁ5§ﬂh01n|a§feed$1°ﬁ.¥ hermaeiticafly wtehablawalt or prodrug,

conprise a “nonocyclic, bicyclic, tricyclic or spir

st r uptiamadly ift ombination or alternation with at least one other antl-HIV agent,
and optionally with a pharmaceutically acceptable carrier or diluent, for the
treatment or prophylaxis of an HIV infection, or in the manufacture of a
medicament for the treatment or prophylaxis of an HIV infection, which is
resistant to one or more reverse transcriptase inhibitors, which can be be due to a

reverse transcriptase mutation, such as lysine 103 -> asparagine and/or tyrosine

181 = cysteine, in a host. This use can be a form of salvage therapy; and

e any or all of the foregoing in which the host is a human.
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WD 2006/ 054182 PCT/ | B2005/ 004063 j) OH, k) OR2; 1)
Oalkyl; m Oalkenyl; n) Oalkynyl; o)

wo2edclogkiaeyl ; p) O aryl; ) O-heterocycle; rPCT/IB2005/004063
O aral kyl; s) O-carbocycle; t) SH, u) SR2; V)
S-alkyl; w) S-alkenyl; x) S-alkynyl; vy)

I S&Htkf)é'@flﬂboun(&)of aae’iPMisent Jadpnterhet er ocycl e; bb)

S- ar al kyI cc) S-car bocycl e; dd) NH2; ee) NHR2; ff)
NR2R2; NH- a k(%/ 2006/ 054182
SoT B2099FBba Rt TR fhe i BekIvenhpy, gy Jpppsphojydple or 2

phatﬁia%}eﬁﬁ{aﬁk acc%j:lgabl lsﬁf &}Jrgﬂllug, M)ohid; RBkRFREY Ghfrie, stiidochemical

ete
isomer or tautomer thereof is provided. The 3-phosphoindole can be in the form of a

phosphate, phosphonate, thiophosphate, thiophosphonate, iminiophosphate  or

iminophosphonate.

In a first embodiment of the present invention, the compound is represented

generally by the following chemical Formula (A):

X
RrY X WQP/—Y
Nz
R® '?1
R R
(A)

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:
each X and Y independently is

a) H;

b) halogen (F, Cl, Br, or I), typically F;

c) R

d CFs

e) Ci.6 alkyl;

f) C,.¢ alkenyl;

g)  Cuealkynyl;

h) alkylheterocycle;

1) 3-14 membered carbocycle, aryl, heterocycle, any of which may comprise a

monocyclic, bicyclic, tricyclic or spiro structure;

11



nn) N-al kenyl - heterocycle; o00) N-alkynyl-heterocycle;

or alternatively, X and Y may cone together to form an
wopbtiemsaisky substituted bicyclic or tricycli CPCT/IB2005/004063

phosphoryl at ed heterocycl e wherein each ring conprises

3-7 menbers; Zis: a) H Db) CNy c¢c) NO2; d) C1L 6

'ﬂl kyI@He) CZ 6 al kenyl; f) C2_6 alkynyl; g) alkaryl;

) ar al k i) heter ocycl e; j) alkyl- het er ocycl e;
Q 1) al koxy; n) OR2; 13 WD 2006/ 054182
CT 005/ 004063 n) SR2; o) S(O" R2; p) S(O,,-NR

N(R2) (R3); r) carboxam do; s) amdo; t)
Hcy| 04 Lo(=w-R3; v)

C(=W NH- C(R3) (R3) - C(=W - N(R2) (R2) ;  w)

i) =WOktlehylyY (R3) - A-R3; x) C(=WNH A-S(On NR2; vy)
C(=W NH CR3R3- S(% -NR2R2; 2z)

& =Wo Moy (=W - N(Re) (R2) ;

0) O-alkylaryl;

p)  O-aryl;

qQ O-heterocycle;

1) O-aralkyl;

s) O-carbocycle;

t) SH;
u)  SR%
V) S-alkyl;

w)  S-alkenyl;

X) S-alkynyl;

y) S-alkylaryl;

Z) S-aryl;

aa)  S-heterocycle;
bb)  S-aralkyl;

cc)  S-carbocycle;
dd) NH;;

ee) NHR?

ffy NR?R?

gg) NH-alkyl;

12



aa) C( =W - N(R2)(R2) bb) C(=W-NH A-R3; cc)

W 05 =W NH C( R3) ( R3) C(=W - N( Re 0)5/004063

ee) C(=W-NH R2; ff) C(=V\)-NI—|-A—C(=V\)-NI—I—A—C(=§\;\§F??H2;

gg) C(R2) (R3)(R3); hh) C(R2)(R3)-NHR2; i)

S Yaiaidi; 1) C(=W-A C(=W-A C(=WR3; kk) A-R3; 14
2006/ 054182 PCT/1B2005/ 004063 11) C(=W-(OR; mm

g M@% =W-NH2; nn) an am no acid residue; 00)
) - A—(am no aci d residue); pp)

R2) - A- (am n d id -C(=W - R3;
V\)N&ﬁiaﬂé’ aci d regl 3ﬁle ;F)SI C?S%/\)-C(N(\F/Q\’Z)-A-(a?nq%o
aC|d residue)-A-C(=W-R3; ss) C(=W-OR; to
ﬂéFWNS(aHiQ})l uu) C( =W - NH- NH R2; vv)
- NH- CRZ
c? AR dglgg) (=W - NHYKIH-CHZWC( V\)Rs;c( \é\{ab) 72)

A-P R3) (R3 ddd
ﬁm\NN@@%EOCS’%#?E)eterogrw( e)e(e) . )

C(=W - NH C1- 4al kyl - het er oaryl
nn)  N-alkenyl-heterocycle;

00) N-alkynyl-heterocycle; or

alternatively, X and Y may come together to form an optionally substituted bicyclic

or tricyclic phosphorylated heterocycle wherein each ring comprises 3-7 members;

Z is:
a) H;
b) CN;
c) NOy

d) Cr.s alkyl;
e) C,.6 alkenyl;

f) Cy.6 alkynyl;

g  alkaryl;
h) aralkyl;
1) heterocycle;

1 alkyl-heterocycle;

k)  aryl;
D alkoxy;
m) OR%

13



fff) C(=W-NH CH2-heteroaryl OHz /C N+-O N H ggQ)

15 WD 2006/ 054182 PCT/ |1 B2005/ 004063 wherein in
wentmismsnt s (ddd), (eee) and (fff), the heterearyB2008004063
optionally include a charged heteroatom and in

particul ar can include an N-oxide wherein each X Y

and Zspdependently may be unsubstituted or

substituted by one or nore of ClL 6 al kyl; al koxy; OH

%E §@ 2(F G, Br, or 1); NR2R2; optionally
bst J’E ed aryl optionally substituted heterocycle;

a -OR2;  CN, NO2; NHC(=W -al kyl;
[HP-I— S(g)q} Ia\m%% C(Nl—l-V\’S(O) n- NR2R2; or cs_g( cy\Z:I oal )I:yl ;
each WIS mdependently a) 0; b)) S c¢) NH d)
N)N(F@]{KR)R) e) N(R2); f) NOH g) N-Oalkyl; or h)
NOR2; Rlis: a) H b) -R2; ¢) C(=W-R3; d)
g Wca%of%)amld&) A=W-S(R2); f) C(=W-N+R2; Q)

N(R2) (R%); h) C(=W-NHA-(anino acid residue);

is3 A—Sarg ,no acid residue)-R3;

)  acyl;

u)  CEW)-R?

v) C(=W)NH-C(1i3)<R3>-C<=W)—N<R2)(R2>;
w)  C(EW)NH-PEW)(R?)-A-RY;

x)  C(=W)NH-A-S(O),-NR%

y)  C(=W)NH-CR’R’-S(0), -NR’R?;

z)  C(=W)-NH-A-C(EW)-NR)R?;

as) CEWINR)IR;

bb) C(=W)-NH-A-R%

cc) C(=W)-NH-NH-R®;

dd) CEW)-NH-CRY)R)-C(=W)NH-CR)R)CEW)-NRAR?);
ee) C(EW)-NH-R?

ff)  C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH;;
gg) CRHRIR;

hh) CR*)R’)-NH-R’

i)  A-S(0)s-R%;

i CEW)-A-CEW)-A-CEWIR’S

kk) AR

14



16 WO 2006/ 054182 PCT/ 1 B2005/ 004063 J) S(O, -R3; or
k) S(O2-NR2)(R); any of which optionally maybe
weubwtostist ed by one or nore of ClL_6 al kyl; OH; pairhB2095/004063
aryl; halo; CN, NO2; or N(R2)(R2); each R2 is
i ndependently: a) H b) CF3; c¢) CN d) optionally
%ybstg W)e@)RBJr anched or unbranched, alkyl, such as a
1 kyl; e) optionally substitut ed branched or

unby Cﬁ &?F such as a C2.6 alkenyl f)
5 gﬂg%ﬁ§ subs %k%ed branched or unbranched

aIkynyI such _as al kynyl; g) 3-14 nenbered
an} bc?@;ﬁé’:m@o acifyesi Ei’onal ly substituted aryl; i)
optionally substituted aral kyl; j) optlonally

subst@@ﬂvpuﬂébkykanmbamdkymd@ﬂtonalIy substi tut ed
het er ocycle; 1) optionally substituted

ﬁg er \ jl REOLL amith afTdtre68ad)L(=3WiPRE;i t ut ed

ocycl e- aIkyI n) A-heterocycle; o) acyl; p)

St R, osbas )+ SLOmal ka7
%ﬁ.'( é@%&) SEO))nf-l(Emlno ool o2 oy gENHal kyl) s v)
ss)  C(=W)-OR%

) CEW)-SRY;

w) C(=W)-NH-NH-R’;

vv) C(=W)-NH-N(R*-A-CEW)R?;

ww) C(EW)-NRY)-C=W)-R?;

xx) C(=W)-A-NH-C(=W)R’;

yy) CEW)-A-NH-C(=W)OR?;

zz) C(EW)-A-R?;

aaa) C(=W)-NH-NH-CH,-C(=W)R’;

bbb) PEWIR’)R'); or

ccd)  A-PEW)RHRY).

ddd) C(=W)-NH-C;.palkyl-heteroaryl

eee) C(=W)-NH-C;.qalkyl-heteroaryl

fffy C(=W)-NH-CH;-heteroaryl
0] lc_:lz /
A -
H E——

15
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w) CH(al kyl)-NH2; x) CH(al kyl)-NH(al kyl); V)
CH(al kyl)-N(al kyl)2i z) C(al kyl)2-NH2; aa)

wQReadekopks2- NH( al kyl ); bb) C(al kyl) 2-N(al kyl ) 2PCTAB005/004063
CH2-C(=WH, dd) CH2-C(=Wal kyl; ee) A-alkyl; ff)
Clal kyl)2-C(=Wal kyl ; gg) CH2-C(=WH, hh)
@ereid mWEabddemyhts (ddd),)(eéPHiaad kKEDyihg helerdaf i can joplionally include a
A-S(Oal kyl; kk) CH(NH)-S(O "al kyl; ar .q;/l%)
AbiEHyetrieptom, anskjn rr ey rresylaglege 4groxiden)
C(R3)(R3)-S(O.CF3a o00) C(R3)(R3)-NH2; each R3 is
widepe Bagnk| Y: antisZ WaeRa0IBh 0% 448D PGEIDBRO0S b0 SulgeBiicdal)y one
H, b) OH, _c) .hal ogen d, Br . d 258) -
em;mcgry % &w%ﬂm; ;aﬂ@wggﬁ e et G, B ot Hi?gﬁ%ﬁcﬁ%’éﬁona“j

; . i - i ; 0 FW)-alkyl, C(=W)-OR";

gh sllttullt%xﬁ#l g%}f %E’Flgtrl]ac@%eglbg{rlwuér? ngt)r?f:dﬁggF’ gjl;%é%{ , sy uch( as)

LNCNO,; NI AW -alkyl; WHES @) arklkyl; SO % Y &me piesdpalkyl;
or unbranched, al kynyl, such as a C2_6 al kynyl; i)

cacR W4 HRERGLEMIEar bocycl e

a) O;
by S;
c) NH;

d  N-NRHR?;
e) NR®R;
f) N-OH;

g)  N-O-alkyl; or

h) N-O-R%
R!is

a) H;

b) -R%

c) CEW)-RY

d)  CE=W)-OR);

9  CEW)-SRY:;

f)  CEW)-NH-R;

9 CEWINRHRY;

h) C(=W)-NH-A~(amino acid residue);

i)  A-(amino acid residue)-R’;
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j) optionally substituted aryl; k) optionally

substituted aralkyl; 1) optionally substituted
wablbosloasngk; n) optionally substituted heterocyciaB20n3/004063

optionally substituted al kyl heterocycle; 0)

optionally substituted heterocycle-al kyl; p)

élfhetg(m,g{él et () acyl; r) carboxam do; s) carbanoyl;
al koxy; u) OH v) 0?2 19 WO 2006/ 054182

%@OMQ\%Q%?’ O al kyl: x) O-alkenyl: )

O b | al kaLyI aa) 0- ar aI kyl bb)

car ocycl e; 0

fpy okpehic }Aoggyngly;p%we S Lq%{%s%% e% Ry ore o?;&‘y Sa&‘ﬁﬁ@ﬁ; alkoxy;
Ik l; 11 S b |

%‘L}%lﬁeterocycllylb2 OriN@{ a)ra y ) carbocycl e;

each R? is independently:

a) H;
b) CF3;
c) CN;

d) optionally substituted, branched or unbranched, alkyl, such as a Cy.¢ alkyl;

e) optionally substituted, branched or unbranched, alkenyl, such as a Cyg
alkenyl;

1) optionally substituted, branched or unbranched, alkynyl, such as a Ci
alkynyl;

g) 3-14 membered carbocycle;

h) optionally substituted aryl;

1) optionally substituted aralkyl;

) optionally substituted alkylaryl;

k) optionally substituted heterocycle;

D optionally substituted alkylheterocycle;
m)  optionally substituted heterocycle-alkyl;
n)  A-heterocycle;

0) acyl;

P) alkoxy;

Q)  CHyS(OMR}

r) C(alkyl)2-S(O)qalkyl;
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00) S(On R2; pp) amno; qqg) NH2; rr) NHR2. ss)
N(R2) (R2); tt) NHS(On-R2; 20 WO 2006/ 054182

WOeCH6loB2BO5/ 004063 uu) NHC(=W-aryl; vv) PCT/IB2005/004063

NHC( =W - al kyl; ww) NH C(=W - heterocycle; xx)
CH2-S(O "R2; yy) C(=WR2; zz) C(=W-N(R2)-R2; aaa)
al kyialey®-SY0)Rkyl; bbb) CH(al kyl )-S(O "R2;  ccc)
gal kyl )2 NH21 ddd) CH(al kyl)-N(al kyl ) R2; eee)

@'(_'Rz BapNReR2; fff) CH2N(al kyl ) R2; ggg)
(al Y-RHR2; hhh) C(al kyl ) 2-NHR2; iii)
%_Igl I&I)Z N( a IkyI)R2 ji]) CH2-C(=WH  kkk)

111) CR2R2-C(=WR2; mimA-R2; nnn)
O(R2) 2- C( vsz 000) CH2-C(=WH, ppp)
g@igﬁzwf@gkféml: qqa) CH(al kenyl)-C(=WH, rrr)
w)  CH(alkyl)-NHp;

x)  CH(alkyl)-NH(alkyl);
y)  CH(alkyl)-N(alkyl)s;
z)  C(alkyl),-NHy;

aa)  C(alkyl),-NH(alkyl);
bb)  C(alkyl)-N(alkyl)s;
cc) CHy-CEW)H;

dd) CH,-C(=W)alkyl;
ee) A-alkyl;

ff)  C(alkyl),-C(=W)alkyl;
gg) CH-CEW)H;

hh) CH,-C(=W)alkenyl;
iy  CH(alkenyl)-C(=W)H;
i) A-S(Ojalkyl;

kk) CH(NH)-S(O)nalkyl; or
) A-NNH)alkyl;

mm) CR*)R’)-S(0):NHz;
m) CR’)R’)-S(0):CFs;
00) CER)(R’)-NH;

each R? is independently:
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WD 2006/ 054182 PCT/ | B2005/ 004063 ssS)
CHNH)-S(Or,R2; or ttt) A-N(NH) R2; uuu)

WORRBJERRY - S(O) . NH2;  vvv) C(R2) (R2)-S(O . CF3i PCYif¥J005/004063
C(R2) (R2)-NH2; wherein the optional substitution
conprises one or nore of a) a substituted or

subgtituted heterocycle; b) C(=WOaryl; «c)
WOaI kyl; d) C(=WNH2; e) C(=WNHal kyl; f)

a V\)(I’ilﬁléaryl g) C(=WN-di-al kyl; h)

ester

I kyl)-aryl; i) a-amino acid; j) a-am no
no-carboxamde; 1) Ramno acid; m

a
€B- arhallﬁﬁeézlf’éﬁ] Bprord)s (3- ami no- car boxani de; wher ei n,
when the optional substitution includes a substituted
et er@Eycl e, then the heterocycle substitution is
sel ected fromthe group consisting of a) C(=WO aryl;

d
g)
h)
i)

k)

D

Oalkyl: 22 WD 2006/ 054182 PCT/ | B2005/ 004063
V112l @) CWNHary; ) G=Whtalkyl; 1)
é\ﬁt%'nal? Wstitute® bign VN AhEMheRA! ¥y, stbh 2235 ey l;

optionally substituted, branched or unbranched, alkenyl, such as a Cys
alkenyl;

optionally substituted, branched or unbranched, alkynyl, such as a Cas
alkynyl;

3-14 membered carbocycle;

optionally substituted aryl;

optionally substituted aralkyl;
optionally substituted alkylaryl;
optionally substituted heterocycle;
optionally substituted alkylheterocycle;
optionally substituted heterocycle-alkyl;
A-heterocycle;

acyl;

carboxamido;

carbamoyl;

alkoxy;

ORZ;
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i) a-amno ester; j) a-am no-carboxam de; k) (3-am no
acid; 1) (3-amno ester; and m (3-am no-carboxam de;
wapodsakeois2or 0) cyano, alone or in any conbi naPCOMB2008004063
i ndependently is 0, 1 or 2; each Ais independently a
di substituted spacer selected fromthe group
Q@nsigﬁﬂpg;of: a) CL 6 al kyl ene, branched or
unbranched, and optionally having one or nore
het er gat . aryl, cycloal kyl or heterocyclyl
Fﬁnct?ﬁ%@ggk or attached to the <chain; b) C2.12
al kenyl ene, branched or unbranced, and optionally
W&viné*@ﬁ@ygr nore heteroatons, aryl, cycloal kyl or
het erocyclyl functions in or attached to the chain;
z) C20idkaykynyl ene, branched or unbranced, and
optionally having one or nore heteroatons, aryl,
GYp! odldpykyor heterocyclyl functions in or attached to
the chaini d) optionally substituted arylene; 23 WO
gﬁ 6/ 054182 §CI/I82005/004063 e) O al kyl ene, branched

unbFEh5E¥S and optionally havi __ heteroatons,
argl, c%floalkyl or heterocyclyl functions in or
&c) ackeletarecyclie  chain; f) aral kyl ene, branched or

unbranched, and optionally having one or nore

hiety er oadrolrs, aryl, cycl oal kyl or heterocyclyl
functions in or attached to the <chain; g) optionally
Q%?stghuted cycl oal kyl; and h) optionally substituted
het erocycl e; wherein "A" may be joined by any desired
g nkag ,such as, for exanple, an ether, thioether,

B no’“car boxam do, ester or carbon-carbon |inkage, or
any conbinatin thereof;

gg)  S-alkyl;

hh)  S-alkenyl;

i1) S-alkynyl;

ji)  S-alkaryl;

kk)  S-aralkyl;

1D S-carbocycle;
mm) S-heterocycle;
nn) S-aryl;

00) S(O)n—Rz;

pp) amino;
q@ NHj
) NHR?

ss)  NRH)RY;

tt)  NH-S(O)-R%
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each R4', R5', R6' and R7' independently is: a) H b)

hal ogen (F CI Br, 1); c¢) NO2; d) CN, e) CF3; f)
WOR060F41BR2 ; h) SH i) SR2; j) NR2R2; k) NHBCOXBIB5/004063
1) NHCO-CL1.3 alkyl; m S(OnR2; n) aryl; 24 WO

2006/ 054182 PCT/ 1 B2005/ 004063 0) heterocycle; p) CL.6

| | kenyl ; C2.6 al kynyl ;
ahjw NHcgew%Iﬁ ?) g?yw SE)O)”_NRa2 Rg;ny u)s)

, W -al kyl; w) C(=W - heterocycle; or
%) C(N%mﬁ@ﬂ?‘ ?éach of whi ch optionally may be
substituted with one or nore of : a) OR2; b) S(O"

oY) HEEW ) kgtapeydg:, d) c(=W-S(Or, NR2R2; e)
C(=W-aryl;
xx)  CHy-S(O}R%

yy) CEWRY

77)  CE=W)-NRYH-RY
aaa) C(alkyl),-S(O)R%;
bbb) CH(alkyl)-S(O).R%;
cce)  C(alkyl),-NHoy;

ddd) CH(alkyl)-N(alkyD)R%;
eee) CRHRH-NRR%
fff) CH,N(alkyl)R%;
gog) CH(alkyl)-NHR;
hhh) C(alkyl),-NHR

iii)  C(alkyl),-N(alky)R?;
i) CHy-CEW)H;

kkk) CH,-C(=W)alkyl;
) CR’RE-C(=W)R?
mmm)A-R%;

nmm) C(R?)-C(=W)R?;
000) CHy-C(=W)H;

ppp) CHa-C(=W)alkenyl;
qqq) CH(alkenyl)-C(=W)H;

mr)  A-S(O)R%
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f) C(=W-alkyl; g) C(=W-heterocycle; h) C(=WNR2R2,
i) NO2; j) CN. k) CF3; 1) halogen (F, d, Br, 1); m
wOlB(0Op118R2; 25 WD 2006/ 054182 PCT/ |1 B2005/ 004088T1/1B3005/004063

NHCO- C1_3 al kyl; o) aryl; p) heterocycle; q) Cl-6
alkyl; r) C2_6 alkenyl; s) C2_6 al kynyl; or t)
NEQRZCH{NH s@o};ﬂ%qdl ment of Formula (A), X is an
optionally subst ituted phenyl; Y is any of its
@l nAtI\lI r2Rl, R4 R6' , and R7' are all hydrogen;

geh and Z Is a carboxam de noiety. In an

al ter 8 Rl is acyl, alkyl, aryl,
é’l“R)are& ér) SE@ 25 I n yet anot her alternative
enbodi ment, is fluoro, nitro or cyano, Wis
oxyped®R )(&%S@)HQTFQ alkyl. In a second enbodi nent of

Formula (A), X is an optionally substituted phenyl; Y
'M K?f)gzjmeflnltlons Rl, R4', R6', and R7' are

al | ydr ogen: R5' is chlorine; and Z is a carboxanide
rboxa [ yet anot her
Whgrr%]ot ?%th?n%?%g&t&ﬁpgg% %IAQS)?% o?%r}/q‘re %)f‘ t hi azol yl or
pyridyl; Yis or O al kyl ; Rl R4', R6', and
R% at @@Iﬂ“@%ﬂ@@é@ﬁ“@@ hgterop¥lGgen: and Z i s

car boxam do, acyl, an al kyl -sul phonyl group or a

a9r bogEHWIO-acyld derivative. In an alternative to the
precedi ng enbodinent, X, Y, RlL, R4, R6', R7, and RS
g g qke}ﬂ ned above and Zis a

car boxam do- al kyl ene- heterocycle, typically

ler o R WHEHEy (Y ay1 1 & Unsubst [t uted- or subt i { ut ed
by OH Owe or lower alkyl; an imno-nitrile; or an
aﬁ)kyl SGrIIHyalkyd; y |

) C(=W)NH-aryl;

g) C(EW)N-di-alkyl;

h)  C(E=W)N(alkyD-aryl;

1) a-amino acid;

1) a-amino ester;

k)  o-amino-carboxamide;

1) B-amino acid;

m) P-amino ester; or

n)  P-amino-carboxamide;

wherein, when the optional substitution includes a substituted heterocycle, then the

heterocycle substitution is selected from the group consisting of:
a) CEW)O-aryl;

b) CEW)O-alkyl;
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group. In yet another enbodinent, Zis a
car boxam do- al kyl ene- het erocycl e wherein the
woetmrosengel e i ncl udes at | east one N-oxi de gr oROT/IREH0IMD4063
2006/ 054182 PCT/ 1 B2005/ 004063 In a second enbodi ment,
the invention provides a phenylindole for use in the

tregt mea} wf)NHIZV represented by the foll ow ng gener al
For mula (B): R4" R5" R3" R6" R2" R4'" W. R5 " PAY

accgpt agI(R@QNﬁt rprl (B) or a pharmaceutically

x | rodrug, N-oxide, quaternary am ne,
stereochem. cal isonmer or tautoner thereof, wherein:
each W O WaNHalvks R3, A n, R4', RS, R6' and R7'
is as defined above for Fornula (A); and ~" W, 4" 6"
i ndgpen@€aW)¥-dadtylRu , R, R5", and Riis: a) H b)
hal ogen; ¢) NO2; d) CN; e) OR2; f) SR2; g) NH2;
h) @'WR@(—V\%N@(@}D GTW-CLl-4 alkyl; j) N(R)-SO2-C1-4
a-amino acid;
1) o-amino ester;
i) a-amino-carboxamide;
k) B-amino acid;
) B-amino ester; and
m) PB-amino-carboxamide;
n) halo; or
0) cyano,
alone or in any combination;
n independently is 0, 1 or 2;

sach A is independently a disubstituted spacer selected from the group consisting of:

a) Ci.s alkylene, branched or unbranched, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the

chain;

b) C,.12 alkenylene, branched or unbranced, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the

chain;

c) C,.1» alkynylene, branched or unbranced, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the
chain;

d)  optionally substituted arylene;
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k) Cl1-6 alkyl; 1) C2-6 al kenyl; 27 WD 2006/ 054182
PCT/ 1 B2005/ 004063 m C2.6 al kynyl; n) aryl; o) CF3;
WOR0ERAA32S(O) . -R 3; q) CRRZR2ZNR2R3; r) GC- OH; PE)/IB2005/004063
CRZR2-C(=WR2; t) acyl; u) C(=WR2; v) C(=WOR2; W
C(=WSR2; x) C(=W-NR2R3; y) C(=WNH(CH2) P (am no
ayi d oagkye®) ;bragche@rornonbrasdhdde andlopdadali haviipo aci d
resi due); wherein an¥ of the above optionally ma){tb(i1
subst heteroaiemse aryhl ¢yerRdei & | Rptereeyel v fupgilongdly o itached to the
joined to Y to forman optionally substituted bicyclic
or tricyclic phosphoryl ated heterocycle wherein each
ring copprises 3-14 nenbers. ., The fol].ow ng, are
S | D IHg, SXARHILST dimbEHishenEk SPtPIay haYids g, or more
a) Yi : | Sych @k heter®: fufittionE4n -or B@tached to the
R7', 'I}Q%QI,%H%A'S? a}lgﬁlf"%cRSa']'k,%ﬁand Ro" yCiz}ulrrle al | hydrogen;
R5' iechamgl ogen; and Z is carboxamde; b) Yis aryl; W
is 0, S(O,,, or N\H Rl, R4, R6', R? R2 R3", R4",
@2?, ghtebrRy setisBiutdd dyclbatiey®am; RS' is amino-al kyl,
t™hi oam no- a?’kyl , or am nocarbonyl-alkyl; and Z is
rboxam de: 28.. 0 82 PCT/ 1 B2005/ 004063 <c) Y
1 -(ﬁ&b‘inaﬁ%ﬁ%“‘%dgh%?‘/"g% >, or NNH2; Rl, R4',
R6', R7', R2,,, R4", and R6" are all hydrogen; R5' 1is
etiesgjRriA Reey RRdoired by any desirer linkagp gugh pg for example, an ether,
Qﬁ%%ﬁéﬂ%ﬁo, carboxamido, ester or carbon-carbon linkage, or any combinatin

thereof;
each R¥, R¥, R® and R” independently is:
a) H;

b) halogen (F, Cl, Br, I);

¢) NOy;
d CN;

e) CFs;

f) OH

g OR}
h) SH

i)  SR%

) NRR}

k)  NHS(O).R%
)  NHCO-Ci; alkyl;
m) S(O).R%

n)  aryl
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are all d) Yis -OH Wis 0, S(O,,, or NHL Rl, Re6',
R7', R2", R4", and R6" are nethyl; and Z is hydrogen;

we2ocasdisRS' are hal ogen; R3" and R5" car boxanPd&/B2083/004063

Yis -OH Wis 0, S(O,,, or NNRRR2; R1, R4', R6',

R7', R2", R3", R4", R5", and R6" are all hydrogen;

\I%?' |§et3@by(g@n and Z is carboxamde; f) Y is al kenyl;
is 0, S(O, or \H R, 4, R', R/, R2,,, R3",

" 5" d R6" are all hydrogen; R5' is hal ogen;
é’id 28' galk Irjboxam de or carboxam de- heterocycle; g) Y
is alkynyl or NR2R3; Wis 0, S(O,,, or NOalkyl; R1,

'+ Resa L R, R3", R4", R5", and R6" are all
hydrogen; R5' is hal ogen; and Z is carboxam de; h) Y
iry al E@@yﬂk@nﬁ Wis 0, S(O,,, or N\H Rl, R4'", R6',
R7", ,,, R3", R4", R5", and are all hydrogen; RS is

gl og@g& O?R‘QS car boxani de; R6" i) Yis ethyl; W
NOH Rl, R4', R6', R7', R2", R3",

" P ﬁre aII hydrogen; R5' is chloro;
g)]d ZBEV\Q%Z@ j) Yis -0-nethyl; Wis O,

O),,, or N\H, R1, R4', R6', R7" R2", R3 R4", R5", and

e alO=Wdrdgen: R5' is halogen: and Z is
carboxam de; R6" k) Yis -0-ethyl; Wis 0, S(O,,, or
NNH2C(RW)-aBdl; R6"R7', R2", R3", R4", R5", and R6"
are all hydr ogen; R5' is halogen; and Z is carboxam de

et e Ri M § -0-ethyl; Wis 0, S(O,,, or N
I%}p, V@gl GI‘(J'%(C R2" R3", R", R", and are all

dro R 2S chI oro and Z is carboxam de; R6" m
%gnw)l%% 0, S(O,,, or N\H Rl, R4, R6', R7",

R2" R3", R4", R5", and R6" are all hydrogen; R5' is
hal earof vetrich @ptionally vwaythesubstiddeciwidhiong comere ot i s
unsubstituted or substituted by one or nore -NQO2,
-Nl—|ap(:Q))R%;I kyl, or -NH S(O"-alkyl; n) Yis -0-H W
is S(O),,,or NNH2i R1, R4', R6', RT, R2,,, R3
RA" R5" 03 R6" are all hydrogen; R5' is hal ogen;
and (a IE:ar’boxam do- al kyl ene- 29 WD 2006/ 054182
PCT/ | 82005/ 004063

c)  CEW)-SO)R%

d)  CEW)-SO)-NRR%
e) CEW)-aryl;

f)  CEW)-alkyl;

g)  C(=W)-heterocycle;

h) CEW)NRRY

1) NOy;
b)) CN;
k)  CFy

) halogen (F, Cl, Br, I);

m) NHS(O).R%
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het erocycl yl group wherein said heterocycle imdazol e,
t hi azol e, pyridyl or furan, and wherein the
woetmrosengel e i s unsubstituted or further substPCUIBZHONY4063
one or nore hal o, oxo, -OH, -NO2, -MOH,
-NH (=0 -al kyl, or NHS(On- alkyl; o) Yis -0-H W
s f) 8(1@)1(30@{3£1!k5,1 Rl, R4, R6', R7", R , R3 R4",
R"', and R6" are all hydrogen R5' is hal ogen; and Z
@’ﬁ b%gm de-cycl opropyl or carboxam de-cycl obutyl;
rrethyl Wis 0, S(On, or NH R, R4, R6',
RT R2", R4" R5", and R6" are all hydrogen
R5' P) s H@F%@‘é’ﬁle’ and Z is a carboxani de- et hyl ,
car boxam de -ethanol, or carboxam de -ethyl - net hoxy;
qQ) ¥)is CGHlio; NR2R3; Wis 0, S(On, or NO-alkyl; R,
R4', R6" R7" R2", R3", R4", R5", and R6" are all
hydr)ogerczﬁ}%ﬁken g hal ogen; and Z is a carboxani de
al kyl - phenyl gfoup wherein the phenyl is further
subsgituted ne or nore halo, oxo, -OH -OCH3,
Nog) u‘l\/g@—?n?%‘ry? H-C(:O)-al kyl groups; r) Yis -OH or
-SR2; Wis, 0, S(On, or FNNR2R2; Rl1l, R4', R6', RI,
R2"D) R3"NRE¥"  R5", and R6" are all hydrogen; R5' is
hal ogen; and Z is an isopropanol carboxam de nviety;
and s) Yis -OH Wis 0, S(On, or NOH R, R4, R6',
R7', R2", R3", R4", R5", and R6" are all hydrogen;
RS 1 %n@@}nggﬁﬁrenﬁﬂijgnﬁlﬁaQA @K?@Q@B? Igﬂly%gb’tﬂuteh bheényl; Y is
thi rd enbodi nent present I nvention provi des an
anypf itedafihijiossy R R URSd agd R 1anrentinesrdsolzei ®Jcisihglogen; and Z is a
g hosphoi. doIe for use in the treatment of HV
caf, 8%"%@ the foll owi ng general Fornula (O):
R"RS"RGI)mRS'R4WP/IZR6‘N
7 Rln @iCylternative embodiment, R" is acyl, alkyl, aryl, alkaryl, or aralkyl.

In yet another alternative embodiment, R¥ is fluoro, nitro or cyano, W is oxygen,

and Y is O-alkyl.

In a second embodiment of Formula (A), X is an optionally substituted phenyl; Y
is any of its definitions; R', R*, RY, and R” are all hydrogen; R is chlorine; and Z is a

carboxamide or carboxamido-heterocyclyl moiety.

In yet another embodiment of Formula (A), X is tolyl, thiazolyl or pyridyl; Y is
H, OH, or O-alkyl; R!, R*, R%, and R” are all hydrogen; R” is halogen; and Z is

carboxamido, acyl, an alkyl-sulphonyl group or a carboxylic acid derivative.

In an alternative to the preceding embodiment, X, Y, R, R¥,R®, R” and R” all
are as defined above, and Z is a carboxamido-alkylene-heterocycle, typically
carboxamido-alkylene-pyridyl; a thioamido-pyridyl wherein the pyridyl is unsubstituted
or substituted by OH, OMe or lower alkyl; an imino-nitrile; or an alkylsulphonyl-aryl

group.

In yet another embodiment, Z is a carboxamido-alkylene-heterocycle wherein the

heterocycle includes at least one N-oxide group.

26



30 WD 2006/ 054182 PCT/ 1 B2005/ 004063 or a
phar maceutically acceptable salt, prodrug, N oxide,
wquededsaiaey am ne, stereochem cal isoner or taBCOABI005/004063
t hereof, wherein: each W Z, R, R2, R3, A n, R4
R', R6' and R7' is as defined above for Formula (A);
eaciy R3econRemboBbientathd iRGEntios pevided arphanylbdeke fopruse in the
Formula (B);, ------- i ndi cates the resence of a
treagmenf|of TBY geyesméeddoribe ieyag gensppldiormula (B) j ngi cat es
the presence of a double bond, each Y and T
i ndependently is: a) CR3; bR*™N, or c¢) S(=W; such
that at least one of Y awd T Jis RR3; and when -------
i ndi cates the presence of gl e bond, then each Y
and T independently is:. g , D) C(R3)(R3); c¢)
0; d) S or e) NR2; sucﬁj th atl east one of Yand T
is C(R3)(R3); and mis R* Vs, with the proviso that m
can only be 2 for RPQr _l = ZRZY The following are
hodi,ments of Fornula (O):
, 2, R, R4, R6" RV,
R3", R4", R5", andRHK regll H R5' is halogen, and
Z is carboxanide; 31 WR2008/ 054182 PCT/ | B2005/ 004063
b) Wis S, Yis 0, Tis @i, Rl, R4, Rs', R7', R3,,,
R4", R5", and R6" are all H R5' is halogen, and Z is

car BOKAIAASABLAORYE) 8 V0L SldureaidDeeaKsLey bitine

)
opt I st uran, |1 mdazole, thiazole, or

stofRyoncgod e opgutomel shétegh Whprdinky | Tt RS’ e
hal ogen, and Z is carboxam.de; are all H d) Wis O,

cack WoTSRIRE ) 57, o, Hbh R anidg o defip abog-for Resmiula (A);
ang1 R6"
an

each RY, R¥Y R R’ ", and RY independently 1s:

a) H;

b) halogen;
c) NOy

d CN;

e) OR%

f) SR’

g)  NHy

h)  NRR

i)  NR-C(E=W)-Cig alkyl;
i) N®R»-S0,-Ci4 alkyl;

k) Ci6 alkyl;

D Cy.6 alkenyl;
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R5' is halogen, and Z is al kyl -carboxam de; e) Wis S,
Yis SRR, Tis CH2, Rl, R4'", R6', R7', R3", R4", RS",

wandoR8i1sare all H, R5' is halogen, and Z i s PCT/IB2005/004063
carboxam’de Wis 0, Yis CR2, Tis GCGC(=WR3, R,
R4', R6' R3", R4,,, R5', and R6" are all H RS

ha¢ nd Z i s methoxynet hyl - car boxam de; g) W
|h§s \élsg@Tis CC=WR3, R, 4", R6', RT, R3",
Rﬁ, - ", and R6" are all H R5 is halogen, and Z
f caarr%c)xam de-cyclobutyl; h) Wis 0, Yis SR2, Tis
R3, R4'", R6', R7', R3", R4", R5", and R6" are

QDI 3, R5' s chloro and Z is al kyl car boxam de
wher ei n al kyl is optlonally substituted by one or
phr e CRIRGS@eR’;: OH, -N®R, -MeOH, -NHC(=0)al kyl, or

NH S( O -aIkyI i) Wis S Yis NRZ, T is CC(=W RS,
Eg @ 'IZR3R3,,, R4", R5", and R6" are all H RS
I's ch and Z i s carboxam de: j) Wis S, Yis N T
SC—&(O R3 Rl, R4', R6', RT, R3", R4", R5", and R6"
H, R5' is fluoro and Z is carboxam de; k) W
is NH Y jis CR2, Tis NR2, Rl, R&", R6', RT, R3", R4",
R5", GRIRFECWIR:all H R5' is amno-alkyl, and Z is
carboxamde, 1) Wis NR2, Yis 0, Tis (CH)2, Ri,
&1, R7', R3", R4", R5", and R6" are all H R5
i's chl oro, and Z is carboxamde; are all H m Wis
ggm,cg%w&, Tis CH2, Rl, R4'", R6', RT, R3", R4",
R5' is thioam no-alkyl, and Z is alkyl
ﬁrbOé?_rWdcs i 32 WO 2006/ 054182 PCT/ |1 B2005/ 004063 n)
- )%’SRZ, TisCH, R, R4, R', RI', R3",
R5", and R6" are all H RS is halogen, and Z is a
cm)rbo@&rﬁfﬂﬂfheter ocyclyl group wherein the heterocycle
is an optionally substituted pyridine, thiazole,
|)d71da§giw NRZRélran 0) Wis NOalkyl, Yis NR2, Tis
R6', R7', R3", R4", R5", and R6" are

al |l car boxam de- al kyl
d’?oup \g\hag @*ﬁcﬁaé%ﬁ@%a@’ﬁ%%o% ionally substituted by
one or nore - , -NH2, -NHC(=Wal kyl, or -NH

20 nammreﬂdu%'orr 4" 6"

aa) A-(amino acid residue);

wherein any of the above optionally may be substituted; or

alternatively, R? or R® may be joined to Y to form an optionally substituted bicyclic

or tricyclic phosphorylated heterocycle wherein each ring comprises 3-14 members.

The following are non-limiting examples of embodiments of Formula (B):

a)  Yisalkyl; W is O, S(O),, or NH; R}, R*, R®, R", R¥, R", R*’, R”, and R™

are all hydrogen; R” is halogen; and Z is carboxamide;

b)  Yisaryl; Wis O, S(O),, or NH; R', R¥,R®, R", R, R", R*", R”’, and R” are
all hydrogen; R> is amino-alkyl, thioamino-alkyl, or aminocarbonyl-alkyl; and

Z is carboxamide;
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p) WsNH, YisSR ,Tis(CH)2, R, R,R6', R,R", R ,R7,
andR are all H, R5' is halogen, and Z is
woanlsmsaise de- al kyl - phenyl wherei n phenyl is opCroBabhi/go4063
substituted by one or nore hal o, oxo, OH NO2, MOH,
-NH C(=0 al kyl or NH S(On-al kyl groups; q) Wis NR2,
¥ is ¢GRI of —-BR*NW2is ORS(OR4 'or NREIH,; RY, RV 3%, RR4R R* and
R5 and R6" are all” H__RS' is halogen, and Zis
car boRan@réealb)lb’ﬂrﬂge@pW tr Belogen;) Ry qmgd IB- oe "qut@’lcﬁnd Zis

TisQ,Rl, _.RA, R6', R/, R3", R4", R5", and R6" are
al | drb(ﬁgmlfl haI ogen, and Zis a

W .Xif?mﬁéﬁg’%z'yopro%mgéf TR T\ %’4 % an Rpare all
,andy %3’} | gH o fP RS %Te Iﬂhgﬁgsg @nda@' S e meithsyl’CIa—Ed Z is

car box net hoxyet h ) ,

R1, Réarbomide;R7', R3", R4", R5", and R6" are all H

R5' is hal ogen, and Z i s carboxani de- et hanol ; u) Wis

gz —QSH %ﬁgﬁé SgO)n,Sor GHRRRE, RRR”, ROR/, R? R'TRY;, R5 ,and
H R5' i’s hal ogen and Z i

car boRérar@Iail hpdrdger, & gk halbigen; wnd & scaghoxymide; CR2, T | S
CH2, R, R4, R6', R7', W, R4", R5", and R6" R5' is

| nosak hnew| 1~Wt‘svd) s@) o Nl}ﬁlﬁakboxénkﬁazz IR oxfe, RET and RS
enbodi nen rmJa A, BorC Zis :W R3
C( W aml—plb\hyd;(agw,. R)s(kaiggenc@ﬁwz NH- parhoxamide "or carboxamide-
Ner R2:1c0" A-R3. I n one enbodi ment of
For rrulh%\ R y‘g or C the compound i ncl udes a charged

h I ul h d
S L AR I TAT . .1
char ggd et g0 aaé& RECAE ﬁll?ﬁ?f@rgg?ré het RMARLIBIhI Y, & c%oxamlde

that is’attach for exanpl e through

o TR B SR E. 2

enbodigiepl ;@ hyHOEI R 1Aha1%g9ﬂ dad ZsicarbekaldeNH R2

wherein R21s”an"opti onal substi t ut ed

al kyl Qet erogy ei n hgt esocyel g7 is27053t B8, 5
rrrultgze ClR&} F&ng?é( %@H %h’g? C% egc’hﬁRxﬁl Sﬁ R, and
I ndepgitgath lﬁy@dg@x’i R¥s @n}oré -Nind ZPR chibonhmaide;

enmbodi nent, one of Rx is N+ O The al kyl group can be

Gl 1 0-Al k1ol 1 G PSI),: oEE BY RY, RE, R, R, B, B>, B, and
R are all hydrogen; R% is halogen; and Z is carboxamide;

k) Y is-O-ethyl; W is O, S(O)s, or N-NHy; R}, R, R®, R”, R”, R, R*, R”,
and R are all hydrogen; R* is halogen; and Z is carboxamide -heterocycle;

)  Yis—O-ethyl; W is O, S(O),, or NH; R', R, R, R”, R, R", R*’, R”, and
R are all hydrogen; R” is chloro; and Z is carboxamide;

m) Y is—O-H; W is O, S(O), or NH; R, R*, R®, R”,R*, R, R*”, R”, and R”’
are all hydrogen; R* is halogen; and Z is a carboxamide alkyl group that is
unsubstituted or substituted by one or more -NO,, -NH-C(=0)-alkyl, or -NH-
S(O)s-alkyl;

n)  Yis—O-H; Wis O, S(O),, or N-NHp; R', R*, R®, R”, R, R, R*”, R”, and

R% are all hydrogen; R® is halogen; and Z is a carboxamido-alkylene-
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specifically be a methylene or ethylene. In a specific
enbodi ment, R2 is of the formula (CH2)n / \N+O where

wa 206/0841812 or 2. In particul ar enbodi nents of POTAB1085/004063
A, Bor C the conpound is: -\ F OF O-tr o C

OO0OCd 00N\ NHNHHNC HB, PP CI O01 C1 0 O AD-N
H HNheteRddYclyN droup> wheretn s&dOet@dclOiiderale, thiaxole, pyodyl or

NHNNHNHF HG 34 W. 2006/ 054

j . 1 .
PCT/ IfB2o0snboheran the stppcyieis W%Hhﬁtmnﬁﬁlz% fprthey sybstitpted by
O Oibot 2Bt hdh, ofd, LOH, -NO,, -MeOH, -NH-C(=0)-alkyl, or ~NH-S(O),-

p)

alkyl;

Y is —O-H; W is O, S(O)s, or NI R}, R, R®, R”, R¥, R*, R*, R”, and R’
are all hydrogen; R” is halogen; and Z is carboxamide-cyclopropyl or

carboxamide-cyclobutyl;

Y is —O-methyl; W is O, S(O)n, or NH; R, R, R®, R”, R, R”, R, R”’, and
R are all hydrogen; R> is halogen; and Z is a carboxamide-ethyl,
carboxamide -ethanol, or carboxamide -ethyl-methoxy;

Y is —OH or -NR?R%; W is O, S(O)s, or N-O-alkyl; R, RY, R®, R”, R, R,
R*, R¥, and R® are all hydrogen; R” is halogen; and Z is a carboxamide

alkyl-phenyl group wherein the phenyl is further substituted by one or more
halo, oxo, -OH, -OCHj3, -NO,, -MeOH, or -NH-C(=0)-alkyl groups;

Y is —OH or —SR% W is O, S(O)s, or N-NR’R% R!, R*, R®, R”,R”, R*, R™",
R”, and R% are all hydrogen; R> is halogen; and Z is an isopropanol

carboxamide moiety; and

Y is —OH; W is O, S(O)n, or N-OH; R%, R, R®, R”, R, R¥, R”", R”, and R”’
are all hydrogen; R’ is halogen; and Z is a thicacetamide group.

In a third embodiment, the present invention provides an optionally substituted 9-

11 membered bicyclic 3-phosphoindole for use in the treatment of HIV represented by

the following general Formula (C):
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C 0CL\O NHNNHNHK HL HICCH3 ? O=P /CH3 /-\

0- 1jool) CNNO HHNM N HICCH3 FCH3 F O=P~
wWOGhiB/ 0541820 O N HN O=P\OQ'CH3 CI H NP 0; or RCOIB2005/004063

Addi ti onal exanpl es of an N oxi de enbodi nent of a

conpound of Formula A, B or C are: 35 WD 2006/ 054182 .

PCT/ 91B2 0Rfsrmacrysigallyh a¢aspiableCralhy Mothm, dV-coRde Cqu@elery amine,

=~ 1k ‘- Q hal o/ Me/ CN
s QeRitaael Refhee 8 s Bl PRr oyl &t owe @
ea(c}h W, Z,R! R2 R? ,A,n, R, R”, R® and R” is as defined above for Formula (A);

each R, R* R3 ", and R¥ is as defined above for Formula (B);

------- indicates the presence of a single or double bond, wherein:

when ----—-- indicates the presence of a double bond, each Y and T independently is:
a) CR%
b) N; or
c)  SEW);

such that at least one of Y and T is CR?; and

when =----—- indicates the presence of a single bond, then each Y and T independently

a) CHR

b) CRHR;

c) 0;
d) S; or
e) NR?;

such that at least one of Y and T is C(R*)(R%); and

mis 1 or 2, with the proviso that m can only be 2 for T or Y = CR2.

The following are non-limiting examples of embodiments of Formula (C):

a)  WisO,Yis CR? Tis (CHo), R, R, R¥, R”, R¥ R*| RY, and R are all H;

R” is halogen, and Z is carboxamide;
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NN HH -N(b) N O Ether substituent on the

phenyl ring may be substituted by CN, Me, hal o,
wablboslos4iak kenyl , al kynyl, al kyl -CN or al kenyl - eNI/1B205/004063
the nost commonly synthesized and tested N-oxides in

the series to date. Il. Particul ar Sub-Enbodi nents of

bhe Ryasent ik ovens cem, Rh R*h&St RV SR eRBOR [’rﬁ[ﬁR?)faretdhleH R” is
invention, the corrpounds are represent ed _gen ({ah

t he Fh?ﬂfrﬁ?na apd) Z % cqhoxampidp- e{e@cy@}e Jvherein sai eterocy%le 18

phar ma%e Hgﬂf & bls‘éftu%‘a ﬁhaﬁluﬁazco% a1 QU Pgmd}lf\ll' oxi de,

qﬁat ec}f A anp ez, t sdme t aut orrer

t her eo er el n and Y i e 11 ,

WD 20W6iE5 2 8oNRGT 18&6@53@%3 3 ?*a %?i ?ééymfé’#zﬁ arc all H;
car boﬁi%’?éﬁal yéndc?ﬁtc% QUkhd, any Of Wh' ch may

conprisé a ocy |cycI|c tricyclic or Spiro

gtr%u%) is § gSprsaé y g%% %ﬂb@i' aﬁ‘gw ’n)dlg;are all H;

% ﬁ“}g Wﬁné%y%-ﬁkﬁléﬁw&bmidé al kyl het erocycl e;

&)  WisS,YisSR? Tis CH, R, R¥,R%, R7, R, R", R”, and R” are all H; R”
is halogen, and Z is carboxamide;

)  WisO,YisCR, Tis C-CEW)RS, R, R, R, R7, RV, RY, R”, and R are
all H; R” is halogen, and Z is methoxymethyl-carboxamide;

g)  WisS$,YisO,Tis C-C=W)R?, R, RY, RE, R”, RV, RY, R”, and R are all
H; R” is halogen, and Z is carboxamide-cyclobutyl;

h)  WisO,YisSR% Tis C-C(=EW)R, RY, R®, R”, R, R¥, R”, and R are all
H; R® is chloro, and Z is alkyl carboxamide wherein alkyl is optionally
substituted by one or more halo, oxo, -OH, -NO,, -MeOH, -NH-C(=0)alkyl,
or -NH-S(O),-alkyl;

)  WisS, YisNR% Tis CC(=W)R?, RY, R, R7, R”, R*, R”, and R® are all H;
R” is chloro, and Z is carboxamide;

) WisS, YisN, Tis C-C(=W)R?, R, R*, R®, R”, R¥, R¥, R”, and R are all
H; R¥ is fluoro, and Z is carboxamide;

)  WisNH,Y is CR? Tis NR;, R, R*, R%, R”, R, R", R”, and R” are all H;
R> is amino-alkyl, and Z is carboxamide;

)  WisNR%YisO, Tis (CHy), R, R¥,R%,R", R, R¥, R”, and R are all H;
R is chloro, and Z is carboxamide;

m) WisN-OH,YisO, T is CH,, R\, R”,R",R",R¥,R*, R, and R arc all H;
R’ is thioamino-alkyl, and Z is alkyl carboxamide ;
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1) N-dialkyl; m NHaryl; n) Nalkaryl; o)

N-aral kyl;  p) NH heterocycle; q) N alkyl-heterocycle;
woodd/oakisenyl - het erocycl e; s) N-al kynyl - het er eCyaBm®ps5/004063

t) OGalkyl; u) Oalkenyl; v) 0-alkynyl; 37 WD

2006/ 054182 PCT/ |1 B2005/ 004063 | w), O al kyl aryl ;  x) .
- ar W is 9))Y B-9R8t Bioce) R:, R*ZR"RAyRIkRT ; R amyd R” are all H; R’

O carbocycle; . bb) SR2; or NR2R3; al t [

and ¥ gecBenid ﬁ@ﬂ%}%ﬁ?ﬁiﬁqﬁ%ﬂ%ﬁﬁgﬁﬁlﬁi‘g %}éli".}{?t’%/%%’)éy"le
bi cy gl 4nCo ffoi(%al?y_r dub¥tuted pPRasRNBIVbRL RRidBSI1E bORYS, €

wherein eac ing conprises 3-7 menbers; Zis: a) H

B) al koxy; - ) N b @) ORDT £ o 1 e

Dr syl Bme. T ML KR 5RO R, B, and R are

S(O an Wﬁs halogen, and Z is carboxamide-alkyl group wherein the alkyl 1s
optionally substituted by one or more -NO2, -NH, -NH-C(=W)alkyl, or -NH-
S(O)y-alkyl;

p)  WisNH,Yis SR? Tis (CHy)s, R, RY, R%, R, R R, R”, and R are all
H; R is halogen, and Z is carboxamide-alkyl-phenyl wherein phenyl is
optionally substituted by one or more halo, oxo, OH, NO,, MeOH, -NH-
C(=0)alkyl or -NH-S(O),-alkyl groups;

Q  WisNR% Yis (CHy), Tis NRy, R, RY, R%, R”, R, R¥,R”, and R are all
H; R¥ is halogen, and Z is a carboxamide-cyclopropyl group;

) WisN-OH,Yis CH, Tis O,R,, R",R%,R", R”, RY RY, and R® are all H;

R¥ is halogen, and Z is a carboxamide-cyclopropyl group;

s) W is N-O-alkyl, Y is O, T is (CHz), R', R*, R", R”, R, RY,R”, and R” are
all H; R® is chloro, and Z is carboxamide-methoxyethyl;

)  WisO,YisN,Tis CHy, R, R*,R®,R", R%, RY, RY, and RY are all H; R”
is halogen, and Z is carboxamide-ethanol;

u)  Wis N-NR?R?, Y is NR?, T is CHp, R/, RY,R¥,R”,R¥,R¥,R”, and R are
all H; R is halogen, and Z is carboxamide; and

v) WisO,Yis CR% Tis CH, R\, RY,R%, R", R, RY, RY, and R are all H;

R’ is aminocarbonyl-alkyl, and Z is carboxamide.

In one set of embodiments of Formula A, B or C, Z is C(=W)~R3; C(=W)-NH-A-
C(=W)-NRD)(R?); C=W)-NH-A-R?; C(=W)-NH-R*; or C(=W)-A-R’.

In one embodiment of Formula A, B or C, the compound includes a charged
heteroatom. In particular, a charged nitrogen, such as through an N-oxide, is part of the
compound. The charged heteroatom can be on a heteroaromatic ring that is attached to

the indole, for example through C(O)NH-alkyl, or specifically through C(O)NH-CH,.
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k) C1-6 alkyl; 1) C2-6 alkenyl; m C2_6 al kynyl; n)

al karyl; 38 WD 2006/ 054182 PCT/|1B2005/ 004063 0)
wanedckopkis2p) heterocycle; q) al kyl -heterocycl eCT/IB3005/004063

aryl; s) CN, t) C(=W-R2; u)

(=W NHC(R2) (R) - (=W - N(R2) (R2) ; V) .

C{ LN tR{ V(BB inferRBS FopmuCf AVBNH- G\ B{<CJ (FONRIEL-B) wherein R

s agomupon By B AR RSy, Weren iy IReRsyed) ©f i e
C(=W-NH A-R2:  bb) C(=W-NH NH+ R2: cc)
C(=W - N+ C(R2) (R2) - C(=W NH C( R2) (R3) C(=W - N( R2) (R3) ;
ddRxERaW - NH-R2; ee) O(=W - N A- C( =V - NH- A- C(=W - NH2;
/Y C(h@) (R2) (R3); gg) C(RR) (RR)-NH-R2;  hh) A-S(On
R2RxiEk O =Wy herGh=34kn ROl GBenderitiy) CAF G2N KK) In a particular
C(=W- (O R2;” 11) (=W - A- %é: - NH2; 39 WD 2006/ 054182
embRGTEAEB2OR S B0i8 B8 -Onmihesallcsd gravp caiibg Gias pllile or Ci4 alkyl, or can

specifically be a methylene or ethylene. Ina specific embodiment, R? is of the formula

wheren is 0, 1 or 2.

In particular embodiments of Formula A, B or C, the compound is:

\ o
F O\p§o / 'N< \O\P§O / NIO
Cl O \
\ . cl \ o {
N HN B; N  HN C
\ ; o \ ;
% P=q N O\Pko o
Cl \ 0 /N cl \ 0 /_ 4
N  HN — D: N HN—/_\=> b
F
\ Q \ o
O\P§ \ﬁ O\P§O N
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nn) C(=W-N(R2)-A-(am no acid residue); 00)

C(=W-N(R2)-A-(am no acid residue)-C(=W-R2; pp)
wGoRensjosaise no aci d resi due; qq) C(=W - N R2) - A- ( aaT/mB2005/004063

acid residue)-A-C(=W-R2; rr) C(=W-OR3; ss)

C(=W-S(R2); tt) C(=W-NH NH R2; uu)

=W - Ntk N(R2) - A- A=W R2;  vv) (=) 32) - (=W - R3;
wy)  O(=V - Ay NH- C(=W R2; xx) C(=W C(=WOR3; yy)
C(= C(=V\)-NH—NH—CH2 ( aaa

b) A P(=W( vvhere'l n each
Y ansl Z i ndep
S ubst i e N\Qy—8 re a) H;
al koxy; _ f) haI 0;

d K g
opti onaT‘I y subst itut&d aryl; i) o'ﬁtl onal |y subsﬂ,l tut ed

het erocyclyly j) O C(=W - al kyl; k) C(=W-0R2; 1) CN
m NO2; Wal kyl ;
O~ / \ o
T4 oogf
N
N HN K: N HN I
HC CHs
N
\ o )
cl o & N NN
N HN
H M; N;
H3C CHg
R CHa
cl | O=P\O/CH
\ o)
SN HN O"'P\ /CH
O or SN

Additional examples of an N-oxide embodiment of a compound of Formula A, B

or C are:
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0) NHS(On alkyl; p) NHS(O,,- NR2R2; or q) C3_6

cycloalkyl; Wis: a) 0; b) S; c¢) NH d) NNR2)(R2);
woelodd(oRR)s2 f) N-OH, or g) NO-alkyl; Rl is: agTiB2008004063

R2; ¢) C(=W-R2; d) C(=W-Q(R2); 41 WD 2006/ 054182

PCT/ 1 B2005/ 004063 e) C(=W-S(R2); f) C(=W-NH R2; Q)

C((rmiren( R Memall) C(=W - NH A- (am no aci d residue);
i) A-(a acid residue)-R2; J) S(O. -R3; or k)
S(O 2-N(RZ) (R2); any of which optionally maybe
g,lubstlt Ped by one or nore: a) Cl 6 alkyl; b) OH c)

a ,\d aryl; e) halo; f) CN g) N®; or

@ b“’\w

N

=

. Either substituent on the phenyl ring
may be substituted by CN, Me, halo, alkyl, alkenyl, alkynyl, alkyl-CN or alkenyl-CN, as

the most commonly synthesized and tested N-oxides in the series to date.
II. Particular Sub-Embodiments of the Present Invention

In the first embodiment of the invention, the compounds are represented

generally by the Formula (A):

/x
PURYY
» R TSPy
N
N
R® I,
R R

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:

X and Y, each independently, is:
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h) N(R2)(R2); R2is: a) H b) O4 c) halogen; d)
optionally substituted, branched or unbranched al kyl;
welompmsssnal |y substituted, branched or unbraneb®&aB2005/004063
al kenyl; f) optionally substituted, branched or
unbranched al kynyl; g) 3-14 nenbered carbocycle; 42
20064 Qﬁéﬁ@&ef&fﬁbb@%@é)&kﬁlpﬁ%ﬁ)cy&lé alykyd wmohrmay/ comeprise a

i) acyl; j) carboxam do; car.banoyl ; yg z¥ g% b

opt i o‘ﬁQIlCP%VCB@bbbtqyﬁlt‘ﬁ e’éﬂcaflw 0rn§P1€9ptSFrBﬁ3’fq’ SSBE?IE Iy wigy be

aral k sti )q. optional 'y substituted al kylaryl; p)

O al kyly"q) O alkenyl; r) Oalkynyl; s) Oalkaryl;

t C>ara|ky|; u) O-carbocycle; v) 0-heterocycle;
aryili x) " CF3; 'y) CN z) S(On R3; aa) N(R3)(R3);

bb) NHS(On- R3; cc) NHC(=W-aryl;

c) OH;

d) CL Br,LF;

e) CFs;

f) Ci alkyl;

2) Cy.6 alkenyl;

h)  Cyealkynyl;

1) alkylheterocycle;

) NHz

k)  NH-alkyl;

D N-dialkyl;

m) NH-aryl;

n)  N-alkaryl;

o)  N-aralkyl;

p)  NH-heterocycle;

q)  N-alkyl-heterocycle;

1) N-alkenyl-heterocycle;

s) N-alkynyl-heterocycle;

t) O-alkyl;

u) O-alkenyl;

V) O-alkynyl;
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dd) NHC(=W -al kyl; ee) NHC(=W -heterocycle; 43 WO

2006/ 054182 PCT/ 1 B2005/ 004063 ff) CH2-S(O,, R3; gg)
wGoRensJoRBIs2 hh) C(=WNR3R3; ii) C(al kyl) 2-S( O P&B/IB20p$/)04063

CH(al kyl )-S(O .R3; kk) C(al kyl)2-NH; 11)

CH(al kyl )-N(al kyl )R3;  mm) CR3R3-NR3R3; nn)

g?ZN(QLéin)u@%; 00) CH(al kyl)-NHR3;  pp)

al kyl )2-NHR3; qgq) C(al kyl)2-N(alkyl)R3; rr)

QZQ- %%XZ,IH; ss) CH2-C(=Wal kyl; tt) CR3R3-C(=W R3;

uu) AR3T7W) C(R3)2-C(=WR3; ww) CH2-C(=WH, xX)

CH2- C(=W al kenyl ; yy) CH(al kenyl)-C(=WH, 2z2z)

A S( g)d&tefa@éf)lesm( NH) - S(O) "R3; or bbb) A-N(NH) R3;

wherein said optional substitution conprises one or

apr e Ofaralkgy WO 2006/ 054182 PCT/ | B2005/ 004063 a) a

substituted or unsubstituted heterocycle; b)

GhyrW @-@ktdcyclee) (=W O al kyl ;
bb) SR* or
cc) NRR?;

alternatively, X and Y may be joined to form an optionally substituted bicyclic or

tricyclic phosphorylated heterocycle wherein each ring comprises 3-7 members;

Z1is:
a) H;
b) alkoxy;
c) NOy;

) NR)R);

€) OR?;

f) carboxamido;
2) amido;

h) acyl;

) S(OLR’

D S(O)-NRR’;
k) Ci.6 alkyl;

D C,.¢ alkenyl;
m)  Cyealkynyl;

n) alkaryl;
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d)

C(=WNH2i e) C(=WNHalkyl; f) C(=WNHaryl; 9)

C(=W N-di -al kyl; h) C(=W N(al kyl)-aryl; i) a-amno
waeim;osgis2a- am no ester; k) a-am no-carboxam deCT/183005/004063

(3-

amno acid; m (3-amno ester; or n) (3-amno

carboxamde; R3is: a) H b) OH4 c¢) CL_6 alkyl; d)
5?_6 alkenyl ; e) C2_6 alkynyl; fl alkoxy;, g) CF3;
h) CN;

I ) amino; 45 WD 2006/ 054182 PCT/ | B2005/ 004063

] NRpR2; k) Oalkyl; 1) Oalkenyl; m Oalkynyl; n)
&%R)(%%-@% ' NH2i  0) C(R2)(R2)-S(O),CF3; P)
C(Rz)eégz)-r\w; q) A-heterocycle; r) C(R2)(R2)-NR2R2;

8) c(Aby(RbyoRria Re;

) aryl;

) CN;

)  CEW)R%

W CEWINH-CRHR)-CEW-NRIR);
v)  C(EW)NH-PEW)RY)-A-R%;

w)  C(=W)NH-A-S(0),-NR?;

x)  C(=W)NH-CR?R*-S(O), -NR’R%;

y)  CEW)-NH-A-CEW)-NR)RY);

72)  CEW-NRIRY;

aa) C(=W)-NH-A-R%;

bb) C(=W)-NH-NH-R?

cc)  CEW)-NH-CR)(R)-CEWNH-CRH)R)CEW)-NR)R);
dd) C(=W)-NH-R%

ee) C(E=W)-NH-A-C(=W)-NH-A-C(=W)-NH;
ffy CRHRIR);

gg) CRHR)-NHR’

hh)  A-S(O)R’;

ii)  CEW)-A-CEW)-A-CEW)RY,

i AR%

kk) CEW)-O)R%

)  CEW)-A-CEW)-NH,;
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t) aryl; u) carbocycle; v) heterocycle; w
cycloal kyl; x) alkaryl; y) alkylheterocycle; 2z)
waneadckopgkis2or aa) heterocycl e-al kyl; any of whi eaTmBao0fen4063
unsubstituted or substituted with one or nore of the
followi ng, taken in any conbination: a) halo; b) OH
)Q:Qlaml% 28B2¢sidkfe; WO 2006/ 054182 PCT/ 1 B2005/ 004063
1) carboxlic acid ester; g) C(=WR2; h)

%‘w W%@é Al RSl AW
20) & CiBENED A ymiageAld % %'S B N art e
aci d residue);

pp)  C(=W)-amino acid residue;

qq) CEW)-NR®RY)-A-(amino acid residue)-A-C(=W)-R%;

) C(EW)-ORY

ss)  C(=W)-SR?;

)  C(=W)-NH-NH-R?

uw)  CEW)-NH-NR)-A-C(=W)R%;

vw)  C(=W)-NRH-C(EW)-R?;

ww) C(=W)-A-NH-C(=W)R?;

xx) C(=W)-A-NH-C(=W)OR’;

vy) CEW)-ARY

zz)  C(=W)-NH-NH-CH,-C(=W)R?;

aaa) PEW)R)R?); or

bbb) A-PEW)R)R?;

wherein each of the foregoing X, Y and Z independently may be unsubstituted or

substituted by one or more of:
a) K

b) Ci.6 alkyl;

c) alkoxy;
d) OH;
e) 0XO0;
f) halo;
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v) C(=W NH A-(ami no acid residue); and wherein when

said optional substitution conprises a substituted
woetmrosengel e, then substitution is selected fPomIBINes/004063

group consisting of: a) C(=WO aryl; b) C(=WO al kyl;

c) C(=WNH2; d) C(=WNHaryl; A W 2006/ 054182

PCTL) B2092304063 e) C(=W NH al kyl; f)

C(=WN-di-alkyl; g) =W N(al kyl ) - aryI h) a-am no
a0|ﬁi '%>%o§ﬂhﬂ$b§ﬁﬁ%ﬁ l) a- am no- carboxantde k)

amn est er or

( 3- am no- car hboxam de; ? or o) cyano, taken

al obe oﬁmmﬁmﬁqubﬁﬁﬂwﬁé@e&wdeH i ndependently is 0, 1

or 2; each A is independently a disubstituted spacer

selpctedDKKeWDuﬂeﬂgroup consisting of: a) Cl1_6

al kyl ene, branched or unbranched, and optionally

havk g V?yop@re het er oat ons, aryl, cycloal kyl or

heterocy functions in or attached to the chain;
%F Ikenylene branched or unbranced, and

opt onal '§ havi ng one or nore heteroatons, aryl,

cycl oal kyl or heterocyclyl functions in or attached to

t hem)cha¥@y; ¢) C2_12 al kynyl ene, branched or

unbranced, and optionally having one or nore

het gy OatNHK:(—W)ﬁlkylcycl oal kyl or heterocyclyl

functions in or attached to the <chain; d) optionally

SUbJ I t WAk @) LAIRIE:
p)  NH-S(O)-NR’R?; or

qQ) Cs.6 cycloalkyl;

W is:
a) O;
b) S;
c) NH;

d  N-NRHRY;

e NR®;

f) N-OH; or

g) N-O-alkyl;
Ris:

a) H;

b) R%

c) CEW)RE

d  CEW)-ORY;
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48 WD 2006/ 054182 PCT/ | B2005/ 004063 e) O al kyl ene,
branched or unbranched, and optionally having one or
wounom/setser oat ons, aryl, cycl oal kyl or heter ocycityB2005/004063
functions in or attached to the <chain; f) aralkyl ene,
branched or unbranched, and optionally having one or
re cpaﬁpgg&bons aryl, cycloal kyl or heterocyclyl
functions |n or attached to the chain; g) optionally

ﬁngtt%z 2d£yel oal kyl; and h) optionally substituted
tero erein "A" may be joined by any desired
I i nkage such for exanple, an ether, thioether,

& nof (”C‘éﬁ’B@a)@z ester or carbon-carbon |inkage, or

any conbinatin thereof; Each R4', R', R6' and R

ihind e pE G RINHL A-@mina peithresiluepal ogen; c¢) NO2; d) CN

e) CF3; f) ORZ; g) NRR2; h) NHS(O,,R2; i)

W@kaﬁxﬁ:’ﬁdmsﬂu@zﬁ@@"m k) aryl; 1) heterocycle;
Cl-6 al kyl; 6 al kenyl : AO WD 2006/ 054182

PCT/ | B2Q05/:004063 0) C2-6 al kynyl: p) O(=W-S(O " Re:
S oSS N

k) S(O)z-N(R2>(R~);
any of which optionally may be substituted by one or more:

a) Ci6 alkyl;

b) OH;
c) alkoxy;
d) aryl
€) halo;
H CN;
) NO;; or

) NRHR?;

R?is:
a) H;
b) OH;

c) halogen;

d)  optionally substituted, branched or unbranched alkyl;
) optionally substituted, branched or unbranched alkenyl;
f) optionally substituted, branched or unbranched alkynyl;

2) 3-14 membered carbocycle;
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ry C(=W-aryl; s) C(=W-alkyl; t) C(=W-heterocycl e;
or u) C(=W-NR2R2; each of which optionally may be
weubwtostisted wi th one or nore of : a) OR2; b)rE{@BI0R004063
c) A=W-S(O" Rz2; d) C(=W-S(Ori NRZR2; e)
C(=W-aryl; f) C(=W-alkyl; g) C(=W-heterocycle; h)
%—WhﬁﬁﬁﬁerocﬁleH ) N2, k) ON 1) CF3;
hal ogen; "R2; 0) NHCO C1-3 alkyl; p) aryl;
0 V\D 2 )06/ 054182 PCT/IBZOOS/ 004063 q) het er ocycl e;
53 al kyl; s) C2.6 al kenyl; t) C2.6 al kynyl; or
NR2R2 I n_one enbodi nent of For mula (A), X is an
di)tl o??éll’qm@lfbstltut ed phenyl; Y is any of its
definitions; RlL, R4, R6', and R7' are all hydrogen;
Ry’ i&r’tlmrhcgg;en; and Z is a carboxanide ni ety. In an
al ternative enbodinent, Rl is acyl, alkyl, aryl,
kar r?pr ar aI kyl. In yet another alternative
enbodlms is fluoro, nitro or cyano, Wis

I‘I)l()y ge optlonally substituted aryl;

n) optionally substituted aralkyl;
0) optionally substituted alkylaryl;
P) O-alkyl;

qQ O-alkenyl;

I) O-alkynyl;

S) O-alkaryl;

t) O-aralkyl;

u) O-carbocycle;

V) O-heterocycle;

w)  O-aryl;
X) CF;;
) CN;

z)  S(OWR}

aa) NER)®RY);

bb) NH-S(O).-R’
cc) NHC(E=W)-aryl;
dd) NHC(=W)-alkyl;

ee) NHC(=W)-heterocycle;
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and Y is Oalkyl. In a second enbodi nent of Fornul a
(A), Xis an optionally substituted phenyl; Y 1is any
wohodstis4idef i nitions; RL, R4', R6', and R7' ar eprairiiB2005/004063
hydrogen; R5' is chlorine; and Z is a carboxam de or
car boxam do- heterocyclyl noiety. In yet another
@gbocti;maggo)gfé;lzor mula (A), X is tolyl, thiazolyl or
pyridyl; Yis H OH or OCGalkyl; RL, R4, R6', and
R7. <3 3, hydrogen; R5' is halogen; and Z is
gg)r bgég_r‘r?? 0o; acyl, an al kyl -sul phonyl group or a
carb%al ic_aci,d derivative. In an alternative to the
phbc e YN Bodi nent, X, Y, Rl, R4', R6', R7' and R5,
all are as defined above, and Zis a
¢ar boRaikiylle-SEOkR’ene- het er ocycl yl wherein the
heterocycle typically is imdazole, furan, pyridine,
1 gt . p.azole that optionally may be
@ﬁbswgg{@? ggo%lﬁi’oam' do- pyridyl wherein the pyridyl
LS, un StJ ed or substituted by OH Owe or |ower
ﬁkylé&gﬂ}qf D-nitrile, or an al kyl sul phonyl -aryl
group. A first serigs of subenbodiments of the present
ilvenCHEkYIENgeligbR where the Fornula (A) is as
provi ded above, and W X and Y are defined as: 51 WO
2006/ ORZABRRALCT/ | B2005/ 004063 a) Wis 0, X is alkyl,
and Y is -0-alkyl; b) Wis 0, Xis -0-aryl, and Y is

yl¢ 30, Xis -0-aryl, and Yis NRRR3; d) W
?Sg’ko,c&ﬁu)qga%&%r kyl, and Yis alkyl; e) Wis 0, Xis

- 0- al , 4s halo; f) Wis 0, Xis
-@he&ﬁﬁ%@g&%{énd Yis alkyl; g) Wis 0, Xis aryl,
and Y is -0-al kyl; h) Wis 0, X is heterocyclyl, and Y
ipp) - OCGllgyl),-NHRSWis 0, X is alkyl, and Y is
-0-heterocyclyl; j) Wis NR2R2, X is heterocyclyl, and

hs € INGEIDRY i s NR2R2, Xis alkyl, and Y is
%ﬁg{)o; %lmvgﬁis(sl%ﬁ)Xis alkyl, and Y is -0-alkyl; m W

IS S, IS _ I, and Y is NRZR3; n) Wis S, Xis
-rg)-ar();ﬁ,z"czng&)@gis alkyl; o) Wis S, Xis -0-aryl, and
Y is C-halo; ﬁ){)WisS,Xis-O-aIkyI,anins
#ky| CHr-CEW)alkyl;

)  CRR*-C(=EW)R?

uu) A-R?;

w)  CR)-CEWIRY
ww) CH-CEW)H;

xx) CHp-C(=W)alkenyl;
yy)  CH(alkenyl)-C(=W)H;
zz) A-S(O)R%;

aaa) CH(NH)-S(O)nR3; or
bbb) A-N(NH)R®;

wherein said optional substitution comprises one or more of:
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g Wis S, Xis -0-heterocycle, and Y is alkyl; r) W
isS Xis aryl, and Yis -0-alkyl; s) Wis S, Xis
woetmrosengel yl, and Y is -0-aryl; t) Wis S, XPCE/1B2005/004063
al kyl, and Y is -0-heterocyclyl; wu) Wis 0, Xis
aryl, and Y is -0-aryl; v) Wis NR2, X is -0-alkyl,
ang) Y i 5si¥RaR3d or\MlsﬁNstlﬁlt&ih@Kechl@ aryl, and Y is
-O aryI X) Wis 0, Xis alkyl, and Y is alkyl; and
2 9@5,2@ 2 PCT/ 1 B2005/ 004063 y) Wis NR2 Xis

bgoky{% Aé%}%is al kyl . A second series of
subenbodlnents of the present invention is given where
Fochul aC(‘AW)(PSaH%Vé given, RL is H alkyl, acyl, aryl,
aral kyl, or al karyl; and Z i s defined as: a)
-C(d;V\)I\EERN)NHZ; is H, and R3 is NR2R2; b) -C(=W NR2R3,
R2is H and R3is NRRR2, or R2 is ClI-5 al kyl

optebonaRggw)ﬁﬂbaaHlt uted with OH and R3 is -NH2; c¢)
R3, RR is H and R3 is (CH2) nC(=W NR2R2; d)

H, and R3 is al kyl substituted by
o%ona&%ﬁ?ﬁuted aryl or heterocycle; e)
R3 is an am no acid residue or

NH(gr\r/lvz) Bl WNrB-allgilsd resi due); f) - O =W NHNHC2H5OH;
g) -C(=W NHCH2C(=W NH2i  h) - C(=W NHCH2CONHNH2; i)
- C(t5W NOGHRONR:K2)-NGR, 5-methyl imi dazole); )
C(-V\)NHC|—|2NHCH(CI—|3)C(-V\)O—| k) - C(=W NHCH=CHC( =W NH2;
%{lﬁgg&ggﬁZRB RS is (=0, R2 and R3 are as
def nedaov M -C(=WNR2NR2-C(=WR3, R2 is H or
al kyl, and .R3 |s aryl; n) -C(=W N(- NR2R3) - N( - NR2R3) R3,
R2 s HOFBDPSSED of a koxy; 0) -C(=WNHR2C(=W-Q Q
is heterocycle, and R2 is as defined above; p)
- OBV NRegipofarboxarailerief i ned above, and R3 is - OH Q)
-COR2R3, R2 is amno and R3 is a heterocycle; r)

- A(iFW NpMAGhs W2 and R2 is NH2i
m)  P-amino ester; or

n) B-amino carboxamide;

R’ is:
a) H;
b) OH;

C) C1 -6 alkyl;
d) C, alkenyl;

e)  Cyealkynyl;

f) alkoxy;
g CFs
h) CN;
i) amino;
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s) -C(=W-R2-CH A-C(=WNH2, and R2 is NH, 53 WO
2006/ 054182 PCT/ 1 B2005/ 004063 t)
WOC(msYp4182- CH- A- C(=WH, and R2 is NH u) PCT/IB2005/004063
-C(=W-R2-CH A-C(=WOH, and R2 is NH V)
-C(=W-R2-CH A-R3, R2 is NH, and R3 is CH3; w)
-p(—V\NNPBQC( =WNH2, and R2 is optionally substituted,
branched chain alkyl; x) -C(=WR2R3, R2 is NH or
?@»k aggdl R3is NH2i y) -C(=WR2-C(=WOR3, and R2 and
Q Ydefined as above; z) -C(=WR2-NH C(=W C1-4
al koxy, and R2 is as defined above; aa)
- V\;/)Fé@ C _4 alkoxy, and R2 is as defined above;
bb) -C(=WR2, and R2 is NH2; cc) -C(=W R2- NH C(=W OR3,
anyl R@ﬁhph}ﬂ%s are as defined as above; dd)
-C(=W R2- ( and R2 is as defined above; ee)

WW@ is optionally substituted aryl,.
?Nﬁéferocyclyl ring; ff) -C(=WR2-WR3,

_y|:

whe def i ned b ;
r—ﬁ%ﬁf@ﬁn@ CEy - N2 and B2 Ts 86 def ned

ab NH NH2i ii) -C(=W-NH NH(R), d

@OYEC@{;%@T}H@(Z\{JOW JJI)II) A= (R, an

C(—W NH CH( ] =W NH2) (CH2- ] =W - O-aryl ) ; kk)
—V\ANTEIGszcléCI'QH NH- W t-BuQ (- =W-NH2); 11)
=W - NH CH( - CH2- CH2 q =W -t-BuO) (C[ =W - NH2) ;  nm)

- NH2 d R3 defi ned
i @ﬁiﬁa@ NHCH( G R5) (-G W - ) and R

S%(as Qﬂgjl(c(Cﬂgé-I)( d V\] NH2) ; 54 WD 2006/ 054182

PCT/ 1 B2005/ 004063 pp)

-B0( =VeylH CH( O =W - NH2) ([ =W - NH2) ;' qq)

-C(=W-NHR2- =W NH2, and R2 is as defined above; rr)
- =Viarbbtfelt; - [ CH2] 4- NH- ([ =W - O- CH2- R3) (- ] =W - NH2) ,

and R3 is 'as defined above;

V) heterocycle;

w)  cycloalkyl;

X) alkaryl;

y) alkylheterocycle;
zZ) aralkyl; or

aa)  heterocycle-alkyl;

any of which may be unsubstituted or substituted with one or more of the following,

taken in any combination:

a) halo;
b) OH;
¢) OR%
d  SR%
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ss) -C(=W-NHCH(- CH2- ([ =W - NH2) (- =W - NH2) ; ft)
-C(=W-NHCH(-CH2-R3) (- =W -NH2), where R3 is as
wdebicrvsdisabove; uu) PCT/IB2005/004063
-C(=W - NH- CH(- [ CH2] 4- NH2) (- ] =W - NH2) ; vv)
-C(=W-NH-CH(-CH R2][OH) (- =W -NH2), and R2 is as
defel)ned(j@j@ge w) -C(=W-NHCH(-R2) (- =W-NH2), and
R2 |s as defi ned above; XX)
gﬁfca%ﬁ{égterw NH2) (- =W-NH2), and R2 is

&gflne 4’8 OVE;
C(— W - NH CH( 5 R2 SCH3)( C=W-NH2), and R2 is as
defg)ned%w 522)
- Q(=W - NH OH(- O =N - NH2) (- O =W - NHR) ;  aaa) |
- C(IBW - RK=BHIOREB) (- =W - NH2), and R3 is as defined
above; bbb) -C(=W-NHCH(-CH2-R3) (- =W-NH2), and R3
I's ;as defipg@rabove; ccc)
C(ilV\) %flgl-?:ﬁ? R2) (- =W-NH2), and R2 is as defined
aba e; %gdgvﬁ =W-NH R2-Cf=WR3, and R2 is al kyl ene

) heteroaryl; eee)

= -NH-R2 R3- (] =W - NH2, where R2 is al kyl ene and R3
|sk)y| -CEHWINHzaryl ; fff)
-C(=W - NH NH R2- R3- C(=W NH2, where R2 is al kyl ene and
R3 f)s amy=WoNR’R&t eroaryl; ggg)
-C(=W - NH NH CH(R3) - C( WRZ and R2 is NH2 and R3 is
pt| al I% ubstituted aryl or heteroaryl; hhh)

FSRS) C(=WNH2, where R2 is al kyI ene and R3

O)ptl J 3y substituted alkyl, aryl or heteroaryl;
||| R2(-R3)-C(:V\)NH-R2-C(:V\)O-I, where R2
i sal kyl ene_ and @3 is optionally substituted al kyl,
ar yb) or NRT8(Q&RYy!l ; 55 WO 2006/ 054182
PCT/ | B2005/ 004063 jjj)

- S W NHRTCR3))-CL kit R2- NH2, where R2 is al kyl ene
and 'R3 is optionally substituted al kyl, aryl or

het oar, kk) - C(=W NHR2( - R3) - ( V\)NH—RS where R2
akyl%b&‘ﬁ;hd R3 is optionally substituted al kyl,

aryI or heteroaryl; 111) -C(=W-R2-(CH2) p A- C(=W - NH2,
whePe RL16REY; p is 0-10, Ais a divalent |inker or
an optionally substituted aryl or heteroaryl, and Wis
0 os) S; Cnuthiwpthe;=W NH R3, where R3 is an optionally
substituted heterocycle; nnn) -C(=W-NH R2- RS- R3,
vvhe{)e Wiin$ind 298 re2iddd2 i s al kyl ene, al kenyl ene or

al kynylene, R5 is -St2, and R3 is NH2;
u) NH-A-(amino acid residue);
V) C(=W)NH-A-(amino acid residue); and

wherein when said optional substitution comprises a substituted heterocycle, then

substitution is selected from the group consisting of:
a) C(=W)0O-aryl;
b) C=EW)0O-alkyl;
c)  CEW)NH;

d) C(=W)NH-aryl;
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000) -C(=W-NH NH R2(R3)-R5-NH2, where Wis 0 or S, R2

i s al kyl ene, al kenyl ene or al kynylene, R3 is aryl,
wanylomieiszor heteroaryl, and R5 is -SQO2; ppp) PCT/IB2005/004063

-C(=W-NH R3(R5-NH2) where Wis 0 or S, R3 is aryl,

aryl ene or heteroaryl, and R5 is SO2; qqq)

- C(=W)- NHCRWRRHRAkME2) where Wis O or S, R2 is

al kyl ene, alkenylene or al kynylene, R3 is aryl,

aryle e o afd; and RS is SQ2; rrr)

V§ R(gN where Wis O or S, R2is
aI kyI or al kynyl ene, R3 is aryl,
aryl rc?ﬁ@%&{%gﬁ& aYlond R is SQ2; sssS)

-C(=W - NHR2( R3) - ( V\)NH—RZ C(=WOH, where R2 is an
opt i omal | y-anginbecidi ut ed al kyl ene, al kenyl ene, or

al kynyl ene, and R3 is any of its definitions as
provi ged @bﬂfﬁﬁoebtfef)

-C(=W-NHR2(- R3) - C(=W NH R2- C(=W NH2, where R2 is an
ptionglly a_ﬁ&g ti ﬁgncf’é kyl ene, al kenyl ene, or

al kynyl ene, I'sany of its definitions as
provi ded above C(=W - NHR2- C( =W NH- R2- C( =W OH,
wher ekR2 a’é‘ﬁlcb%ﬁl‘ajonal ly substituted al kyl ene,

al kenyl ene or al kynylene, and R3 is any of its

def i nlt i on&arm'm gtayoded above; or 56 WD 2006/ 054182
PCT/ | B2005/ 004063 vvv)

- C( =Wi) NHRR im0 Vb Beni@e=W NH2, where R2 is an
optlonally substituted alkylene al kenyl ene, or

al kyngﬁeenj‘g and R3 is any of its definitions as
provi ted 5\78 and wherein R2, R3 and A each is as
defined previously. Athird series of subenbodi nents
of thé)precé’élitﬂ» invention is given for the Formula (A
as provided above where R4', R5', R6' and R7' are
defthigoale ord) apcombitiafitn;ar e bot h hydr ogen, and R4’
and RS’ mdependently are halo; -NO2; -N -0R2,

3 al kyl; -NHCO C1_3 al kyl; oxine;
nmﬁl%%%‘ﬂ S Brfi %02)Cl-3alkyl; -NHOCL 3 al kyl: -NHOH;

eacg %egé‘i‘ c@iﬂyﬁ{dm%%&ﬂu%&sp# el nc%(d %\?lal_{fféc' g;{ghﬁ I’:gﬁjsﬁ‘efntgr&f

-NR2R2, Cl1.3 al koxy, or Cl. th| oet her ; R4' and RT
a)e bOLhalkylénadeancheddomanbransiedeand 9%;?@ YRYIng Qfegor more

Pﬁ,@ﬁ@gébxgﬁkgyl cglRfd&g(;y}l\lhy freracd iy Fufetiofl ?{Eyg fizched to the

- NH Qifiai@r C1_3 al kyl or al kenyl optionally
substituted with

b) C,.1; alkenylene, branched or unbranced, and optionally having one or more

heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the

chain;

c) C,.12 alkynylene, branched or unbranced, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the

chain;

d) optionally substituted arylene;
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one or nore -OH, -SR, -C(=WH, -(=WOH, hal ogen,

-NR2R2, C1_3 alkoxy, or Cl1.3 thioether; ¢c) R4 and
weabosaseisbot h hydrogen, and R5' and R7' i ndeperdemB10ys/004063

are halo; -NO2; -N -0OR2; -NR2R2; -NHSO2-Cl.6 al kyl;

-NHCO- C1_6 al kyl; oxinme; hydrazine; -HOCL1_6 alkyl;

eNH Cﬁ,—all@}l‘ler@ lﬁalﬁih&)ﬂ orOfintthikcBey,| alﬁtptdpﬁﬁﬂéllyyhavmg one or more
substituted with one or nore -

- (=W Iopteroptamsg afyl, cyqiertey] ile’@r%gyngfunqﬂo% @x\) on ‘attached to the

t hi oe .; d) R4" and RT are both hydrogen, and R5'

and |’ndependently are halo; -NO&2; -N -

-NR2R2; -NH-O-Cl_6 or al

4 ken%alky{\?lara. Br?élph%f blgﬁr%n'a\ﬁg; i ﬁpaﬂeﬂarﬁ%%% ongy pr more

- SR, §81ky1 PR IHeRRSL Ry -i¥ionS)n B attddid to th
R6' afrngérh%%) %ﬁo§ gnd R5' R’ey |ln)dlep1endgnt Iy o e

are hethaiy; - NO2; OR2; -NR2R2; -NH-O-Cl_3 al kyl;

-NHCH;, or Cl1_6 al kyI or al kenyl optionally

DSt blidngly Wibstn@AFeyRloaBil:and O, - SR - L =W H,
%—I gﬂi)hal ogen or}%l\?lfl|2[@}'1 5? WO 2006/ 054182

/IB 005/ 0040 nd R' are both hydrogen,
:?gr 2[ 5@" S%ﬂ%%%%%‘é’(%% are halo; -Cl1 6 alkyl,

al kenyl or al kynyl tionally substituted with one or
rrdresein 2140, mgs; bRasineh @y RRY desiecdplinlench pheib gerfor fnte an ether,

I
9, USPEBEO o X0 St B, i

hiadreof; h) R4 and R6' are both hydrogen, and R5' and
R7" independently are halo, -Cl1L 6 alkyl, alkenyl or

I Lyrp(fi lgpéﬂdqﬁmﬁﬂd)é sikshiiiuted with one or nore hal o;
Ea&sﬁ ‘and R7' arepboth %ysdrogen, and R4’ and RS

dep ndently are d, F, Br, |, nethyl, ethyl or CF3;
j§| and RT are both hydrogen and R5' and R6'
[ ndependent ly are d, F, Br, I, nethyl, ethyl or CF3;
) R4halgget; R6' are bot h hydrogen, and R5' and RT
i ndependently are d, F, Br, I, nethyl, ethyl or CF3;

and wgngin A is as defined above. A fourth series of
suberrbodi ments for Fornmula (A) is defined where W X
aﬂ NAre as defined in the first series of

ube odl ments, and Z is as defined in the second

serles of subenbodlnents
3,

fy  OR%
g NRR}
b NHSOWR’
i) NHCO-C, 3 alkyl;
D SOyR%
k) aryl;
D heterocycle;
m) Ci.6 alkyl;
n) C,.s alkenyl,;
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A fifth series of subenbodi nentts for Fornmula (A) is
defined where W X and Y are as defined in the first
woeeniees48t subenbodi ments, and R4', R5', R6' ardTmE2005/004063
are as defined in the third series of sub enbodi nents
A sixth series of subenbodi nentts for Fornmula (A) is
gefined aliese Z is as defined in the second series of
subenbodlnents and R4', R5', R6' and R7' are as
) thlrd series of subenbodi nents.
%% %pé0|es of the first enbodi nment as given

For ye are defined when: 1) Zis
q{:( @%Fﬁéﬁséﬁgﬁm R6' and R7'are H R5' is O, X
IS H and Yis H 2) zZ is -C(=W NHCH2C(=W NH2, R4' is
B or(GFMORﬁyhand R7" are H R5' is For d, X is H,
and Y is OH 58 WD 2006/ 054182 PCT/1B2005/004063 3) Z
b - EEWHMIH2CONHNH2, R4 is F or O, R6, and R7' are
F?,SR5'(_ISFOI‘C| X is H, anles-OaIkyI 4) Zis
-C( NHGH 5- Me-im dazole), R4 is F or
%N%%%A’é?ewH R5' is For d, Xis H and Y
|s-0 alken L;,9) Zis - V\)NHCHZNHCH(CI—B)C( =W OH,
N£k$- ‘" and RTare H R is For d, Xis
H and Y is -0-al kynyl; 6) Zis -C(:V\)CH:CHC(:V\)NHZ,
Bdch dfsvificlooptinallRiaydredubitituted with onR®rmioge ¢t or C, X
is H and Yis -0-alkaryl; 7) Zis
aV\)NUﬂ-EICHZC( WNHZ R&' is F or ad, R6' and R7' are
H, 5" IS or d, Xis H, anles-OaryI 8) Zis
g%g WRZ where R2 is NH2, R4, |sFor a,
and R5' is For d, Xis H and Y is
-Ohaemm(ﬂe , Z 1s -C(=WNHCH2- A- C(=W NH2, where
Aie a @(vél)eﬁ{ﬂ)) acer, R4' is For d, and R7' are
H R5' is For O, X|sH anlesC16aIkyI R6'
10) dZ |@(—W()WNIRZR2C( “WH, where Ais a dival ent
spacer, R2is NH R4, is F or O, R6' and R7' are H
R5, s k@ Xis H and Y is C2 6 al kynyl; 11) Z
|s ?)I @(R%Si”q V\)C]—I where A is a dival ent spacer,

|sN , R6' and RTare HL R5' is F
or )Ei(“gfsﬁlﬂ(ﬂnd Y |s C2 6 alkynyl; 12) Zis
-C(—V\)RZ CH A-R3, where Ais a divalent spacer, R2 is
NH, gR3 iCK=EHaaeterocycle;

h) C(E=EW)NRR?

1) H;

j)  NOz
k) CN;

) CFs

m) halogen;
n)  NHS(O).R*
0) NHCO-Cy.; alkyl;

p) aryh
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R4' is For d, R’ and R7" are H, R5, is For d, X
is H and Yis aryl; 13) Zis -C(=WNHR2- C(=W R2,
wohers®sH321 s an optionally substituted, branchedr/iBivas/m4063

al kylene or NHL R4, is For d, R6' and R7' are H, R5
is For d, Xis H and Yis heterocycle; 14) Zis
C(@V\) Rgetem%le R2is NH R4, is For d, R6' and R7'
are,R5 is For O, Xis OH anlesH 15) Zis

; R% ﬁg erocycle where R2 is NH, R3 is CH,
hetgro éfe 'S optionally substituted norpholine,
|mdazole or pyrrole R4 is For d, R’ and R7' are
H SR5 GesalkeBYL 0, X is C1 6 alkyl, and Yis H 59 W
2006/ 054182 PCT/ | B2005/ 004063 16) Zis
- (W Rk alRfyn@); BB, where R2 is optionally substituted
al kyl, R3 is benzyloxy, R4 is For O, R6 and
R7@re RR2R8' is For d, Xis -0-alkyl, and Y is H,
17) "Z is -C(=W R2- NH C( W ClA al koxy, where R2 is an
optionally substituted alkyl, R4&" is For d, R6 and
R7" are H RS is For a, Xis -O alkenyl and Y is
H 18) Zis -C(=W a
R3 Insort@pqmbndammyt @ﬁﬁtf@m tq\%@@lx B ‘cte’yPPﬂORa by ?&Sﬁm&?‘& @ﬁefyﬂ Yis

any, %f it e%mﬁli)nsa&e Ebi a&s% Fé{‘{%ﬁl h\%l’terglg& RO 1?'11@6@&‘111 vand Z is a

carbitanideibietwubst i tuted al kyl, R3 is opti onal ly
substituted phenyl, R4 is For O, R6' and R7' are H,

theﬁh:ugt(‘ Woﬂﬁ’ten@'l@lli‘%yl' |a1kﬁn£ty1Yalkh1%ll H)r aghlkylZ 1S

wher é IS optlona y
Z gg tit g,}l(gtﬂg al%ématllvg e'rgllb8ﬁil u06o él?tgc}: &IO {;ya h%’cﬁ oxygen,

and §i¢D-A. Z 15 - (=W R2 W NH2 where R2 is
optlonally substituted alkyl, R4, is For d, R6, and

ar e H ,R5 s F O S
50 13 bbby r o Gl et v
a'iig'Qﬁtiﬂstd@ﬁﬁﬁloﬁk K RYRRS busd R 206 alChydBgén,; &?dlsmfmrmet-land Zisa
is For d, Xis -0- heterocycle, and Y is H 23) Z
Camgxm@&wmwﬂwld@ﬁgmcmﬁr@ow is optionally
substituted alkyl, R3 is benzyloxy, R4 is F or d, .
R6' Itﬁj‘ftﬂ anéthar emblodlﬁ&nt bSFcﬁ'm)ﬂa Q\) XKis o1y, Ghisgobil ke pytidyl; Y is

H, \?ﬁqlgf ar i@alkgl ,\342 R4R4R %ndFRorar@] allcg%aﬁzé < _S\é\z}s ll\lig}_%gelh and Z is
ca£§xaﬁéﬁgw9kﬁgwsﬁ horgﬁﬁ) @:OEXEM%}OX%M% ﬂ&yr%w%%\r é
H. 5\5@n f:q'];sq_r{ﬂvarﬁ)to tmiacgaﬁgaepﬁ)oﬁp&e ng Yis%lH 42@6 0§7 1 %8 R”

and RTare H, _ '
all are as defined above and Z is a carboxamido-alkylene-heterocyclyl wherein the

heterocycle typically is imidazole, furan, pyridine, pyrimidine, or thiazole that optionally
may be substituted; a thioamido-pyridyl wherein the pyridyl is unsubstituted or
substituted by OH, OMe or lower alkyl; an imino-nitrile, or an alkylsulphonyl-aryl

group.

A first series of subembodiments of the present invention is given where the

Formula (A) is as provided above, and W, X and Y are defined as:
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is For A, Xis heterocycle, and Y is H, 27) Zis
-C(=W-NHCH(=WNH2) (CH2- (] =W - O CH2-aryl ), where
we2bocasdisRS' i ndependently are F or O, R6' aRdTARBANE004063
H, X is carbocycle, and Yis H 28) Zis
-C(=W - NH- CH(- [ CH2] 4-NH- ([ =W -t - BUO) (- ([ =W - NH2) ,
Mj}erew%oao@anaﬁ adddependeny) y are F or d, R6' and
are H Xis -0 alkaryl and Y is ClL 6 aIkyI 60 WO

06/ Qb4 P / 29) z |s
%3( V@S ﬁéﬁ%@%ﬁé)w BuO) (- =W -NH2), where
and R5' independently argsF or d, R6' and R7'
awe HV ix QX i50=Qratpil, andng sy NB Ry al kyl & 30) Z i s
-C(=W - NH CH(- CH2R3) (- ([ =W - NH2) , where R3 is CF3, R4
ar)d RY is O, X epeddiyl,lapd rwabkydy C, R6' and R7' are H,
Xis -C2.6 alkenyl, and Y is -0OH 31)Z|s
g =Wy A Gtk s BRR3) PnR) . whereR3 is as

ined in the first enbodinéent, R4 and R5'

”deﬂ’:as%iﬁépsy—@%ﬁ@fw%lsdwd?%al%"h?sm ehorie
-C(=W - NH- CH( - CHZO_!%:%I =W -NH2), where R4' and RS’
|g)dep%1§@th}Sal’akén ds—©Oralkk@s' and R7' are H, Xis
-Oalkylaryl, and Y is -0-alkyl; 33) Zis

H;( VWN@QHﬁslﬁtenydM@dd‘Cﬁs:W-aNﬁIZ) where R4' and
|ndependently are For d, RS' and R7"are H X is

BRI o
8 Reisy %ﬁ%&w heerBgrclyppd ¥ 3570410

W NH-CH( [CH2 ]14-NH(J V\{1 O CH2- R3) (- =W - NH2) ,
v]:t)er eWR&—rl‘ﬁRl%\stealﬂ(wedndNI‘p‘ alofi rst enbodi ment, R4
and R5' independently are F or , R6' and R7"are H,
X&S wﬂﬂsa{lﬁa&%ﬁd@eﬁi@ia . 36) Zis

NH- CH d =W - NH2) C[ =W -NH2), where R4

entlwy:ar :Faor ad, R6' and R7' are H,
%n?sR-%{:IaS ggf?cﬁ%g‘q eglr?d\y I@R aI kyI 37) Zis

NH- CH{ - CH2- R3 NH2) | wh R3
d(éu n 15151X§$e‘@1a¥y§ign%%ﬁ(?\é§3f]fent) R4' egﬁd R5! >

i ndependently are F or d, R6' and R7"are H X is
(5) al Kyis,S,a0d —Otang, aaﬁéftsr@hybl;e; 38) Zis
C(=W-NH CH(-[ CH2] 4-NH2) (- [ =W - NH2) , where R4' and

ﬁ? W;Les)f;@ge_r@JaM(ygragd&ﬁrangl R6' and R7' are H, X
-0-al'kényl, and”Y is -OH "39) le

) where R4' and
Fé( %E&r%&eﬁ%@zg&% %@%s and R7' are H X
|s -O alm_gl@)é and Y is -0- aIkyI 40) Z is
(SF&)’IQ ag} ¥\iy —Reahyl; where R4' and R5'

| ndependent ly are F

S) W is S, X is heterocyclyl, and Y is —O-aryl;

t) W is S, X is alkyl, and Y is —O-heterocyclyl;

w) Wis O, Xisaryl, and Y is —O-aryl;

v)  Wis-NR? X is —O-alkyl, and Y is -NR’R’;

w) WisO,Xis-O-aryl, and Y is —O-aryl;

X) W is O, X is alkyl, and Y is alkyl; and
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or d, R6' and RTare H X is -OH and Y is
-0-al kyl ene; 61 WD 2006/ 054182 PCT/ |1 B2005/ 004063 41)
W@ 20/0568zW - NH CH( - R2- ([ =W - NH2) (- ([ =W - NH2) , PeiaBm®0i2a4063
is NH2, R4 and R5' independently are F or O, R6,
and R7"are H X is -C2_6 alkylene, and Y is -OH, 42) Z

ig Gy, seHk Co=Ml1; Ndza}'ﬁs@kﬁw NH2) , where R4' and
Iyl i ndependently are F or O, and R7' are H, X

is -carbocycle, and Y is -0- aIkyI 43) Z is

-C(=W - NH CH(-C =NH] - NH2) ( - C[ =W - NH2) vvhere R4 and

R5' inde endently are F or R7" H . X

i s Aggcondgeryes af S@%W}T%Wés oﬁ 4&56 zrqsgnt 1nvent10n is glven where

A S e, s s
éysepe@dw a{%]_llszéloap(f& 15%) 2d| 57 are H Xis -0-

- (=W - NH CH( - CH2R3( —V\]-NH22mhereR3|s as
def i NEH=MWINRIR’f RF sis H.gemk Ral ise b Nk’ iRAC1-saalliylReptionally

R e e e A

NH CH(- R NH2, R4’ d
51 nOKHEROSICR, 1 6 i Regs (RO UrBDONRGRS 1 X 15
-C1 6 alkynyl, and Y is -0-aryl; 47) Zis

-d§( WCSNW)N“RZ(RPK R3)s B =W R2 s m]ﬂtgr subSRtutesl INHBptidRRlly substituted

optionally substituted aryl or heterocycle, R4' and
R5' | HabpEhfieReYdSare F or O, R6' and R7' are H, X
|s-OaIkyIaryI anles-C]—| 48) Z is

o “WCNWRRC; RB3js-ab]amifioNrdd rastrbrear RNH(€Ho it (pniitenasid RSidue);
is optlonally substituted al kyl, aryl or heterocycle,

Eﬂ' 4%? nogntly are F or A, R6' and RT are
X is al kynyl | and Yis -OH 49) Zis
o LRI, G 4
1y substituted al kyl, aryl or
hetero cle, R4 and R5' independently are F or O,

—R)NEHEHGONKNIS; - O al kenyl, and Y is -0-al kyl :
50) Z is -C(=WNHR2(-R3) - ( V\)NH-RZ NH2, where R2 is

d) ky| anew RECH,CHp{(1-M0g| S-ynesulismidanley) al kyl, aryl or
het erocycl e, R4' and RS’ |ndependently are F or d,

R&k et s, B
té%@@’ﬁ’“@fm %ﬁ%dzgeﬁgletn?lts a?e ?é oraE:Iy o
R6' and R7 are H, dYLs -0-al kyl ene; 62

VID 200B(EBNRR’ NKFR? w@@&’@ORgang are as definéd above;

m) -CEW)NRNRE-C(=W)R?, R?is H or alkyl, and R® is aryl;

n)  —CEWNENRRY)-NENR?RH)R?, R? is H, R’ is R? or alkoxy;

0) -C(=W)NHR?*C(=W)-Q, Q is heterocycle, and R is as defined above;
p) —C(=W)NR‘7‘R3 , R? is as defined above, and R?is -OH;

qQ) —COR’R? R?is amino and R® is a heterocycle;

1)  —C(EW)NHNHC(=W)R? and R? is NHy;

s)  —C(=W)-R2-CH-A-C(=W)NHS,, and R? is NH;
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52) Zis -C(=WR2(CH2) p- A-C(=W NH2, where R2 is -NH, p
is 0-10, Ais divalent, optionally substituted aryl
wonodsesersocycl e, R3 is optionally substituted atkyB2005/004063

aryl or and R5' independently are F or d, R6, and R7
are H Xis -Cl_6 alkyl, and heterocycle, R4'" Y is
t)0- al W)-R%HK@@—WIPHMN%B&H where R3 is
opti ona Iy substltut ed heterocycle, R4'" and

|nd r d RTare H X is
Rg al k %@(@ﬁ%%ﬂdﬁ =W NH R2- R5- R3,
wher e R2 |s Ie »al yl ene. or . al kynyl ene, RS is
35073 —%Wk ngekaﬁ% an‘fﬁrd@ ently are F or
ad, Re andR? areH Xis -0-aryl, and Y is
0- al YEW PEIRZC (8 )NEL= WhaHR Nis- st{omally Rebstipted wheanehedochain
is al kyl ene, al kenylene or al kynylene, R3 is aryl,
aryl Tor heterocyclyl, R5 is -SO2, R4, and RS
mdependently are F and RTare H X is -0-alkynyl, and
Y)is ~CHWRRAR" IROH e63lkel, pred ROSNHBH- R3( R5- NH2)
where R3 is aryl, arylene or heterocyclyl, R5 is
goz,_ G Bi&o@n?d@]ﬁxﬁnaamMaramedEﬁﬁd@aboﬂﬁ' and

are H X is heterocyclyl, and Y is -0-alkyl; 57)

Z is - r e,
keny ne or al E@ @éﬁe O’XP-QB |sﬁ5r§% Héfg%lg%hg@or

heteroc l, RS is -SO2, R4',and dependent |y

@LV(:Y R*ClpW)C s lkoxs', ang B Hasﬁﬁsged agﬂyg and Y is
-O aI kenyl ; 58) Zis -C(=WNH R3(R2R5- NH2) , where R2
ibb) al-l@q=é7vi)R abdkBhigNHg or al kynyl ene, R3 is aryl,
aryl ene or heterocyclyl, R5 is -SO2, R4, and RS

icedep R3Cla d RE; dﬁhﬁ RE aeBndd as”ibbse;- OH,
R Ang AT ky|(§§¥/¥§ 80) Z is °

S R PR S e 2 1

al kynyl ene, R3,is any of the def| nitions pr ovi ded ﬂ
tehk fT(E@ﬁW&JjHB.r awh@ﬁbgm irepptionally sphgtitptpd aryl, cycloal yl or a

i nde For d, RB" and RT are H X is
gﬁ%{?ﬁg’e%%ﬂaﬁid Yis -0- aI kenyl 60) Z is

s
B OREgIR ’RS%&,.W%B S5 anes dainad s B or

al kynyl ene, R3 is any of the defi n|t| ons provided in
tgap T EEW ENEREHKRDH(eEV AHY, anBR inarddred above;
mdependently are For d, R\’ and R7" are H X is

—hg E ®Agd Y is -H 63 W 2006/ 054182
71 B2005/ 004063 61) Zis

S VIO MR R R A0 erilaa &2 1 optional Iy
i)  -C(=W)-NH-CH(C[=WNH,)(CH,-C[=W]-O-aryl);

Kk) -C(=W)-NH-CH(-[CH,]s-NH-C[=W]-t-BuO)(-C[=W]-NH,);

1) -C(=W)-NH-CH(-CH,-CH,-C[=W]-t-BuO)(C[=W]-NH,);

mm) -C(=W)-NH-CH(R®)(-C[=W]-NHy), and R? is as defined above;

n)  -C(=W)-NH-CH(-CH,-R*)(-C[=W]-NH,), and R’ is as defined above;

00) -C(=W)-NH-CH(-CH,OH)(-C[=W]-NH,);

54



al kyl ene, al kenyl ene or al kynyl ene, R4' and RS

i ndependently are For d, R6, and R7'" are H Xis
woeCledsaiskyl , and Y is -H, 62) Zis PCT/IB2005/004063

- C(=W NHR2- C(=W NH- R2- C(=W NH2, where R2 is optionally

substituted al kyl ene, al kenyl ene or al kynyl ene, R4’

=iwndggand -HB6)(E[-eW]-8IH,);R6' and R7' are H,
gﬁls -Igmgnd Y |GSUIE=W]aI k?/)l( [63) ZZI)S -C(=W NH R3 where

' dy( a@y . _@sz rgg%g £h dmd‘ﬁo{?@rt' cul ar

rim I's optionally

%%E:;ﬁ(%\g)? b%@ﬁ{]ﬁ%ﬁg]gﬁ%arﬁb'fo &%%ﬁ( Chﬂ%ﬁ\hﬂz)@d R’ is as

i ndepg, are H F or , R6' and R7"are H, X is
opti ona u‘ﬁétltut ed phenyl and Y is -0-alkyl; and

“’%&Eéﬁlé&g% ﬁﬁ@?ﬁ%ﬁﬁ%ﬁ:@‘éﬁ%nm 2oecond
use in the treatnent of HV r N}%%esenteg y the

ol | ov@(FYV)gHeCH(- CbeRrO( &)~ wwhepg R’ [gaas defiged alpye;
R4, W R5, P ~Y ZR6, N R, Rl (B) or a

RIBRT MRy - NELEH(- WH?]QMDJ)@CW] -NHph;0drug, N-oxi de,

quat ernary am ne, stereochem cal isomer or tautoner

t h?r e%é(b%%. | f ag][gﬁf] :C Zwa]t?g'[\;l dﬁ,z:(l)srar%u qeﬁnecﬁﬂ)@ve

gz;]‘ghe a@?ﬁ%@ﬁ(—%ﬁ%@mﬁ 3&@%&?&?@%8@%&@2

c;()x) I\I(?C(—%ef) % CH(-R2-C[=W]-NH,)(-C[=W]-NHy), and R? is asdefined above;
vy) -C(=W)—NH-CH(—R2-SCH3)(-C[=W]-NH2), and R? is as defined bove;

zz) -C(=W)-NH-CH(-C[=N]-NH)(-C[=W]-NHy);

aaa) ~C(=W)-NH-CH(-R3)(-C[=W]-NHz), and R? is as defined above;

bbb) -C(=W)-NH-CH(-CH2-R*)(-C[=W]-NH,), and R’ is as defined above;

cce) -C(=W)-NH-CH(—R2)(-C[=W]-NHZ), and R? is as defined above;

ddd) -C(=W)-NH-R:-C[=W]R?, and R? is alkylene and R’ is aryl or heteroaryl;

eee) -C(=W)-NH-RZ—R3—C[=W]—NH2, where R* is alkylene and R’ is ryl or

heteroaryl;

fff) —C(=W)-NH-NH-R2-R>-C(=W)NH,, where R” is alkylene and R’ is aryl or

heteroaryl;

gog) ~C(=W)-NH-NH-CHR?-CEW)R?, and R* is NH, and R’ is ptionally
substituted aryl or heteroaryl;

hhh) —CEW)NHRY(-R®)-C(=W)NH,, where R* is alkylene and R’ is optionally
substituted alkyl, aryl or heteroaryl;

iii) —CEW)NHR*(-R?)-C(=W)NH-R2-C(=W)OH, where R” isalkylene and R’ is
optionally substituted alkyl, aryl or heteroaryl;
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e) OR2; f) SR2 g) NH2; h) NR2R3; i)

N(R2) - C(=W-C1-4 al kyl; j) N(R2)-SQ2-Cl-4 alkyl; k)

wGCe@/0akisyl ; 1) C2-6 al kenyl; m C2-6 al kynyl PCTmB2005/004063
aryl; o) CF3; P) CRZR2-S(O)n-R3; q) CRZRZNR2R3; r)

COH s) CRRR2-C(=WR2; t) acyl; u) C(=WR2; v)

ggf\/\lfai?;'w NUIR URVIERANNEE R SRV whBRRR” 3¢) alkylene and R’ is
=W NH )P (am no acid residue); z) amno residue;

or 650pEnziiy siteEwiEalbdyBodEEoorbe3 aa) A-(ami no

acid residue); bb) cyanoal kyl; cc) cyanoal kenyl ; or

atdk) gy@@ﬂ%)mm glw(emmaﬁ,ywhéretﬁeisadbkvdmmmd Rhisl optionally

may be substituted; or alterpatively, R2" or R6" may

be” j osuhstuted Ak ATVRTREEROYBE i onal 1y substi t ut ed

bi cyclic or tricyclic phosphorylateg het er ocycl e

¢y SR (CH)pRYEr W)-MHS, | whire sBT iies-Dl, p is 0-10, A is a

subemhodj nent.s of the. Fornul.a. i ncluyde all, th . )

sube ggldaieﬁblml@r o P SRfiopally Fuhgglglﬁ%il agynlf%;ilegeﬁ%%[, and W is O or S;

mmm)—C(=W)NH-R3, where R? is an optionally substituted heterocycle;

nnn) —C(=W)—NH~R2 R>-R® where W is O or S, R? is alkylene, alkenylene or
alkynylene, R’ is —SO,, and R® is -NH;;

000) —C(=W)-NH-NH-R?(R®)-R*-NH,, where W is O or S, R® is alkylene,
alkenylene or alkynylene, R3 is aryl, arylene, or heteroaryl, and R’ is —SOy;

ppp) —C(=W)-NH-R’ (R*>-NH,) where W is O or S, R? is aryl, arylene or heteroaryl,
and R’ is SO;

qqq) —C(=W)-NH-R%-R*R’-NH,) where W is O or S, R? is alkylene, alkenylene or
alkynylene, R? is aryl, arylene or heteroaryl, and R’ is SOy;

rr)  ~C(=W)-NH-R}(R’R’-NH,) where W is O or S, R? is alkylene, alkenylene or
alkynylene, R? is aryl, arylene or heteroaryl, and R’ is SO;

sss) —C(=W)-NHRX-R®)-C(=W)NH-R>C(=W)OH, where R’ is an optionally
substituted alkylene, alkenylene, or alkynylene, and R? is any of its definitions

as provided above;

tf) —C(=W)-NHR*(-R®)-C(=W)NH-R-C(=W)NH,, where R’ is an ptionally
substituted alkylene, alkenylene, or alkynylene, and R? is any of its definitions

as provided above;

uun) —C(=W)—NHRZ-C(=W)NH-R2-C(=W)OH, where R* is an optionally
substituted alkylene, alkenylene, or alkynylene, and R? is any of its definitions

as provided above; or
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A second series of subenbodi nents of the present

invention is given for the enbodinent of the Fornul a
wWOBYocas4182 0vi ded above where R2", R3", R4", RS5PCTABZN05/004063

R6" are defined as: a) R2", R4", and R6" are

hydrogen and R3" and R5" each independently is

G)IN@? C(QW)N:EWWC('W')INE Ci)ﬂﬁrem Rﬁl 1s an optionally
- NHCO ClL 6 al kyl ; oxi me; hydr azi ne gt l_
Cl_6 sabkiduied allmlq:ne MGneO@r Bengh R@ﬁ{ R 19 qgé(@; fits ggfinitions

aI kyn |l v substituted with one or nore of
g}lsé’ﬁo‘%%\?%% ‘%{‘g -C(=WH, - C(=WOH, hal ogen,
R2Z 6 thioether, or -Cl.6al koxy; b) R2", R4",

Wh%ﬁ]d%Rsé’é‘%ﬁqaﬁld@ﬁéﬁé@ﬂ?qlifewguﬂ%l ogen, or and R5" are
hydrogen, and R3" -Cl1_6 al kyl, al kenyl, al kynyl
optionally substituted with one or nore hal ogen; «c¢)
R2", R3", R4", R5"and R6" are hydrogen; and R5" are

mst}ﬂy%mrd QéneB?of , suBgmbodinfnf300f e phaeiitORRBaticiNth B¥en efbr the

4", and R6" are hydrogen and R3" and R5" are
ForotulfAy); as pirgviRat' aboRa whererR [R5, 3;69 ahy B/ b grsrleliperbasr3”
and R5" are fluoro; g¢g) R4", and R6" are hydrogen, R3"

lh§ | ORS ;AR Rire Hoth E}’(ﬁﬂ@en Bﬂd RY"andR¥" indepehdahtly arechalo; -NOy;
hydr o is chloro; and. 66 WD

2006/ 3@4—@? M?R%EEB%ISR%)@ZB%@:% INEEO-Crryalkyly qginggs hydrazine;

are h : . d .S hyl

t hi rd%@ @'3%?91 SubI\ZHn‘bc(g'd"ﬁﬁen%( gpoflﬁ?%i pr g‘ssée:n alloft or  alkenyl
| nvengptivhailp sgbstieuted avitl bee o miodi @) SR, G(eWnbl rG(=aW)OH,
(B) as prow dezd above where W Y?£4'.', RS', and R6"

are dbalpgrag-NR R g61-yalkexy or Gip thiogie; ky| - Ro . R4",

and R6" are hydrogen, and R3" and R5 each
ibhdepRA ety atesotinhpdregen, aNbR® and\R® iiglependently RE-1@10;6NO;

o NGO, R bt o YHUERE: R Y EiaBizine;

al kemﬁ RC %@pxm@n Qﬁlfdlg ¥l B§b1k% leshtiohilly aibetited with
nore of - C(=WH al ogNR n, ,NR2R2
- C1. 6ondhdromoteeOH,0PR, €1(=3AIH ) H, halogen R?, Cy.3 alkoxy, or

C1.3 thioether;

0 R* and RY are both hydrogen, and R> and R’ independently are halo; -NO,;
N -OR? -NR’R?; -NHSO0,-Cy. alkyl; -NHCO-Cj.¢ alkyl; oxime; hydrazine;
-H-0-C,.5 alkyl; -NH-OH; or Cy alkyl or alkenyl optionally substituted with
one or more —OH, -SR, -C(=W)H, -(=W)OH, halogen, -NR’R?, Cy3 alkoxy, or
Ci.3 thioether;

d)  R* and R” are both hydrogen, and R> and R® independently are halo; -NOy;
N; -OR?% -NR’R% -NH-O-C.s alkyl; -NHOH; or Cis alkyl or alkenyl
optionally substituted with one or more —OH, -SR, -C(=W)H, -C(=W)OH,
halogen or —NHj;

e) R* and R are both hydrogen, and R> and R” independently are halo; -NOy;
-N; -OR?%, -NR’R%, -NH-O-C,3 alkyl; -NHOH; or Cys alkyl or alkenyl
optionally substituted with one or more —OH, -SR, -C(=W)H, -C(=W)OH,
halogen or —-NHp;
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b) Wis S, Yis OH R2", R4", and R6" are hydrogen,
and R3" and R5" each independently is hal ogen, or
woeClyesdsaiskyl , al kenyl, al kynyl optionally subBCTiB10e5004063

with one or nore halogen; ¢c) Wis 0, Y is CL.6 al kyl,

R2", R3", R4", R5"and R6" are hydrogen; d) Wis S Y

g Cl]ﬁ8 agdl Ry %Q)otmgdrogéh, an@mRt Red RArdaysdagnare diath; -Ci.¢
and R5" are ;. are hydrogen, and R3" and e)

Wis iyl alkenyl ogalgmwh optlpqgally sy stltutgﬁdvrplg@nefcbr mgge halog

chloro; g) Wis S, Yis -0-alkenyl, R2", R4,,, and R6"

O; eYhR"d ra@geaﬁ arisbtiRBYydrgeh, anl R5indRE Mbemmdently) ardvhialp; -Crg
I.s ar R2" =~ R4"

and FEKylgs! erfsfl g6 plkyny} qptlwﬁb/RS%ﬁPWeﬁgy gfbm%en anﬂalﬁz

R4" and R6" are hydrogen, and RS" and R5" are
f) uorR? akjl RV s twith Yyidwgs), ard'R> Rad R aimdeprpdenthyeare halo, -Cy

hydr o nd . R3" Wis 0,.Yis
"L afga omlkynﬁ,ﬂf%%ﬁfyaspﬁstﬂv%ﬁaaé#% gty gy
and RS’ is _bromo; m Wis 0, ¥ i Oalkad)é R2"
B3" , RRsihd R carmdotinhydragats aebR R Rirdepen wly ared?l, RoBT, L
2006/ o%lgzt PgT/¢ 2005/ 004063 n) Wis S, Y is NR2R3,
hlfé R6" are hydrogen, and R4" is NH2,
,is - R3" .. R5"an
m)/dr olj,erandé?ndarreboth hydrﬂml; andaﬁd R hWB@@ﬁn&fRﬂfe ¢lg F, Br, I,

chl or&eg@ggth%%gﬁ? p) Wis 0, Yis -OGaralkyl, 2"

4Itl)nbd A fourth series of

sube inents are i ned Z i.Sp-as, def d

e O SR s v i BArPES: apd BB menpdenty are U B B, 1
For mul @ fAemyRér cFR2na R6' and R7' are as defined

wherein A is as defined above.

A fourth series of subembodiments for Formula (A) is defined where W, X and Y
are as defined in the first series of subembodiments, and Z is as defined in the second

series of subembodiments.

A fifth series of subembodimentts for Formula (A) is defined where W, X and Y
are as defined in the first series of subembodiments, and R4’, RS’, R% and R” are as

defined in the third series of subembodiments

A sixth series of subembodimentts for Formula (A) is defined where Z is as
defined in the second series of subembodiments, and R4’, R® ’, R® and R” are as defined

in the third series of subembodiments.

Non-limiting species of the first embodiment as given by Formula (A) above are

defined when:
1)  Zis—CEW)NHNHC,HsOH, R, RS and R” are H, R* is Cl, X is H, and Y is H;
2)  Zis—C(=W)NHCH,C(=W)NH,, R* is F or Cl, R and R” are H, R* is F or Cl, X

is H, and Y is OH;
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in the third series of subenbodi nents for Forrmula (A,
and R2", R3", R4", R5" and R6" all are defined as in
woOherspsesnd series of subenbodi ments for For nubPaT(iB)o0s/604063
fifth series of subenbodi nents are defined where W and
Y are as defined in the first series of
3) subg EMEINEECHATORGINTL, RY (i4\F or 1) RS asd Béhie@ART s BoyCl, X
~one of the second series of subenbodi nents for
is loopenY 5-OMlkylRa' | R5', R6' and RT are as defined in
the third series of subembodinents for Forrrul a (Ag -
4) andZ EQ—C(=RB}NH(E{42CHR52' _N@ads-Re-imidazale)e R deFian€d, RS an@ R’ are

he third ser iments for Formula (B). A
H, E\l )k%ﬁ%@f?%‘:? %&?ﬁaﬁ@ﬂts are defined when Z is
as defined in any one of the second series qf - 5
5) subBiheUFWNECHINHESHGHA (EW)OHRAR, isBor CRE” ambR Rare H, R

hird series of subenbodinents
ISFa‘HrCIa%rﬁﬁltamf%) _Qn‘?}EWLY R2", R3", R4", R5" and RG"

all are defined as in the tplrd serlees ’
6) subdribedTVENE=CHC(FBNNHLR ( B F oréd-Ri ﬁn@Bn@r%He& ¢ig For CL,

t he,,sec odi nent as given by Fornul a (B) above
Xl%he e %e@#&ﬁ nlb A) z |s -C( V\)NHNHC2H5()—| R4, R6'

and RTare H R5' is ayr
7) et Bys -CRY )WH&ﬁW’aﬁd iRk Oré:)l B |3§1d are H, R” is F or
C W NH2, R4 is For d, RS’ and R7' are
cl, ﬁﬁgﬂm > Yis OH R2" R4" and R6" are H,

) G2 wﬂ%ﬁ@&iﬁﬂ?ﬁ 5 i T B B sy G gpa e,

5R§F k@l&%rﬂq dy‘.élé.h@o@&q R2", R4" and R5" are
e T2 - 7 %ng F6" 68 WD 2006/ 054182

9) SU@IlBﬁg&%&gﬁéﬁﬁgﬁﬁ@(ﬁg)gﬁér Céff\e/v"gés%% eEéSpacr e ana For Cl,

R %ﬁdR7aé‘r@HHR5a§1EioR@1 xwﬁ%ﬁldsaﬁﬁc{r@mw H RS is F
., Yis -0-alk enyl R2", R4" E)

EE-% : #
1O)H %V\g Mg%Hg gd ah‘gh%g'Aan%(&HfléﬁgF%a% ﬁ? i I\F}EIGR is B
or (1, RS arfd-Ril de¥ By IR> BE or (B,4X i@AdaRBY is Cy.6 alkynyl;

11)  Zis -C(=W)R’CH-A-C(=W)OH, where A is a divalent spacer, R* is NH, R* is F
or CL, R® and R” are H, R is F or C1, X is H, and Y is C,.¢ alkynyl;

12) Zis —C(=W)R2—CI-I-A-R3 , where A is a divalent spacer, R? is NH, R? is CH;,
R¥isForClL, R and R” are H, R> isFor Cl, X is H, and Y is aryl;

13)  Z is -C(EW)NHR®-C(=W)R?, where R* is an optionally substituted, branched
chain alkylene or NH, R¥ is F or CL, R® and R” are H, R> isFor Cl, X is H, and Y is
heterocycle;

14)  Zis -C(=W)R?, where R? is NH, R* is F or C1, R® and R” are H, R> is F or Cl,
X1s OH, and Y is H;

15) Z 1s —C(‘—“W)RZR3 -heterocycle, where R? is NH, R® is CH,, heterocycle is
optionally substituted morpholine, imidazole or pyrrole, R¥ is For CI, R® and R” are H,
R isF or Cl, X is C1. alkyl, and Y is H;
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F) Zis -C(=WCH=CHC(=WNH2, R4, is For A, R6, and
R7" are H R5' is For d, and R6" are H, and R3" and
wealocaseiseet hyl ; Y is -0-al karyl, R2", R4" andp&T/IBANE004063
H R5' is For Q Zis -C(=WNHNHCH2C(=W NH2, R4' is
For d, RB' and R6" are H and R3" and R5" are
16)metfo>4£ —C QN&RY(C -SK)-0-Rt, WthRZR 1&{31:;2 t1bl}§41fl& i;lfbstii:tuted alkyl, R® is
ere .S ' S or
benRggxyarPgﬁ_l’é;z e, Bzanﬂzé\b are HERQ s Bjor G, Xas - O-alkyl, and S s

-0-heterocycle, R7, RR' and RR' are H,_ and R3" and .
17) R5.Z I@Lg:(ﬂwlt)h%LNH CI—W){m Aoty I\Hl(éh-E-RA-iC(anV&)'pﬂelzallMebS@tuted
a_di val ent spacer R6. and, R7
aﬂ(FérE§F$FF@S CLRS R ame HoR 1§#Cﬁ él Sﬁrlﬁyp -alkgnyl, aﬁ@% Isgg

and R6" are H and R4" is -NH2; J)le

18) C(Z\W Rzekwmjec(:-vwak wiereRA i 1$ Qla alkiows Rhis epstomelly spistituted
|5 N R4

allepy R F or b R i H. o is g ﬁﬁi I?Q:IQ%RS'I’!—?H% i

are methyl; and R5" K) |s-C(: =W OH
19)wheZ ds AG(sWgRARGavhere Ripisc eptiorrilyi @bNHuteﬂMa kyls RE' isppptionally

sk T 58 S 2 gy g & G € gt ana ¥
isH:N2; L) Zis -C(=WR2-CH A R3, vvhereAlsadlvaIent
spacer, R2 is NHL RBis CH3, R4, is For d, R6' and

SZ 'eZ ﬁfr Egﬁygg-@?gﬁ tOﬁi{? %éré RR éé’ B}i%d%%lly SMUHRM al@?l R? is

benz, RIVINFIRR CT( RVWRPR  whest eR‘Pi’s F sr &h Jopt-ibaalkyy, and Y is H;
substituted, branched <chain alkylene or NH R4, is F

i B2, he?e R21i8 oftiGallPsubsYithtéd alkyl, R* is F or
)heterocBQ wtéz% Z’h!‘én R61>0§r1eaHgl:IS:elmS1 and R5"

ClL &% 7yhzyﬂeH,I‘1® EE&Gld(:WQ’z‘a,r}'h\lﬁadé’lRﬂ,l s NH, R4' is F
or CI R6' and RTare H R5' is For d, Yis H R2",

22) £50 (-aRgR R/ -RA Whdit RANEd RF" arb %Enéﬁdllyﬁabéiﬁlted alkyl, R is F
2008/ 05418 PCT/ | 2005/ 004063

or CORS\WBRR3arh &, & ois Foir &1, Khere- Iﬁzerp@vcmand?"é is K cHe,

heterocycle is
23) Zis -—C(—W)RZC(—W) O-R3, where R? is optionally substituted alkyl, R’ is

benzyloxy, R* isFor Cl, R% and R” are H, R® is F or Cl, X is —Cy¢-alkenyl, and Y is H;

24)  Z is ~C(=W)-NH-CH(R?)-C(=W)-NH,, where R” is NH, R* is F or Cl, R® and
R” are H,R” is F or Cl, X is —C,¢-alkynyl, and Y is H;

25)  Zis—C(=W)-NH-NH,, where R* is F or C1, R® and R” are H, R* is F or Cl, X is
aryl, and Y is H;

26)  Z is ~C(=W)-NH-NH(R?), where R? is NHy, R* is F or CL, R® and R” are H, R”
is F or Cl, X is heterocycle, and Y is H;

27)  Zis —C(=W)-NH-CH(C[=W]NEy)(CH,-C[=W]-O-CH,-aryl), where R* and R”
independently are F or Cl, R® and R” are H, X is carbocycle, and Y is H;

28)  Z is ~C(=W)-NH-CH(-[CH,],-NH-C[=W]-t-BuO)(-C[=W]-NH,), where R*" and
R” independently are F or Cl, R® and R” are H, X is —O-alkaryl, and Y is Cy¢ alkyl;
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optionally substituted norpholine, imdazole or

pyrrole, R4' is For C, R’ and R7' are H RS is F
wonoglos4182i s H R2", R4" and R6" are H, and R3PCamB20R5004063

are methyl; P) Zis -C(=WR2NHC(=W-OR3, where R2 is

optionally substituted alkyl, R3 is benzyloxy, R4" is
29)Ezoz il -CE8V d)NBﬂcBZ cmr@H&dC[RW]-tLBu@(@[—W] NI, svitdre R* and

H, .and R3" and R5" are th%
R Qdepondontlpee) foCRA G -0t Ha Seisk gy ARG RD- PV Ein
optionally substituted alkyl, R4" is F or O, R6 ar51d
30)R7" Zag €CEWRNH- CSI(RZH)ZI’R O-C[=W]-BHy), vite RR4'CRanR” med R
are H and R3" and R5" are nethyl; R Zis

& € ' 1% d RBisi-OH;
1nde 'dg}lt gﬁ?;c}lﬁ)(‘gtzll{t ‘l%(?gg{ agelzll-(IyX 19&% :ﬁk n CI ’s -
t

31)§Zezﬁ,§ Eg:é':d %gi %GC%@R%F&%%) 5:1’6% |15 as d(%n%g in the first

embglm\éhﬁﬁ%nd"ﬁﬁalﬁde%%ndéﬁﬂ? Rbd PBACH RS BRT btetiedX & Kplg alkynyl,
I's optionally substifuted phenyl, R4' is For d,

andW'isHnd R7' are H R5' is For d, Yis H R, R4"
and R6" are H, and R3" and R5" are nethyl; T) Zis

32y C( 2k RN KNHWH@B%)HWC@FGN RRH,S, Wikdre fRﬁahﬂdyRs independently
substltg,ted a,l R3 is benzyl, R4 is F or d, R6
aredher G7R° and arf-‘aﬁ X 15 —P-gkylaryl; am% ig+ORBYL Ra" and

R6" are H, and R3" and R5" are nmethyl; U Zis

33) le( ZW 18.; AC:(G(W)SNEL cma[ewamig(@#m@w»y wihbst | RUt ehd R
a :

S F
independiarF fel, Risgnd K, et o6 sherodiesdsd sy G
are nethyl; V) Zis -C(=W-A- R3, V\,here R3 |s an
34ppt iZas aO(wWS@Hé{GH(uRéGCé#WJrNHA whergrR’ aBIk@Re redependently are F

or B KoGaragll rep@ X ISRzP'%ﬁHYFfESR%“‘ﬁZH%Pér M e and R

are net hyl ; IS-C§¥% =W-0O R3, where R2 is
35ppt iZds aC(WWQMH(uﬂCéB y@ =WB0- QHz-Ee}(z(ng&’(]]NHRh whege R’ is
as %’n?ned@r ‘the?lat ﬁggocﬁ}n@n ﬁglde enger&gy Qg ’rFeaé Cl? Ilwzyl and R” are

H\ﬁls Ofisan@ﬁ':iél—ﬂ\lh&%ﬁ&) C( =W-NH2, where R2 is NH2,
'|sForCI R6" and R7' are H R5' is For d, Y

s, S R Bt RS and 1

indepérabhtiNateNHa: CIRET d RE' art $1, KX isr—caibpcyRee, andd iR7O-alky;
H R5 i1s For d, YlsHR2 R4" and R6" are H,

37¢Nd ﬁm)ﬁiﬁ @%ﬁc C[JW N ) Swheg RWs al?!'ﬁe!ﬁh@ﬂn the first

ere ﬁTar e H,
embodiment, R* and R¥ mdependently are F or Cl R® and are H, X is —O alkyl, and

Y is —heterocycle;

38)  Z is —C(=W)-NH-CH(-[CH,]¢-NH;)(-C[=W]-NH;), where R*¥ and R”
independently are F or Cl, RS and R” are H, X is —O-alkenyl, and Y is —OH;

39) Z is —C(=W)-NH-CH(-CH[R’J[OH])(-C[=W]-NH,), where R* and R
independently are F or Cl, R® and R” are H, X is —O-alkynyl, and Y is —O-alkyl;

40)  Z is ~C(=W)-NH-CH(R?)(-C[=W]-NH,), where R* and R* independently are F
or Cl, R and R” are H, X is —OH, and Y is —O-alkylene;
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is For d, Yis H R, R4" and R6" are H, and R3"
and R5" are nethyl; BB) Zis

WO G(osip4 it CH( C =W NH2) ( CH2- [ =W - O- NR2ZR2) , \WheCE/1Bb05/004063
and R5" independently are F or O, R6' and RT are H,
R2 is alkyl or aryl, Yis H R2" R3", R5" and R6"

41)ar ez - W&Eﬂh %M:R%H NZI»)(;S(J[E—BLY\IO]) IE]HZ) where R? is NH,, R* and

R” mdep@dsaalﬂy An orF@l Y ae Be rrae s Kiis akes Pﬂkbﬂen@ anHé%sls o
RTare H Y is Cl1_6 aI kyl, and R6" are H, and R3" and ,
42)R5"Z alig ms(dawl NIDOH@[FNH]-NH,)(-C[=W]-NI,), where R* and R’

indeaehianfly &35 o CHoepBHURR TS Lok s FAoogtie: 1 ¥ AL

H Yis -Oalkyl, R2", R4" and R6" are H, and R3) and .
43)R5 Zansa AE(W) NIEEH(ZFVH]-NH,)(-C[=W]-NH,), where R* and R’

indigRdRasy araﬂﬁﬁﬁgﬁ&%%vﬁng& n(alénin}fﬁﬁ Sopigitegy °

R6' and R7' are H, Y is - R2" nd R6" and R5"
44)ar eZnetWFW)FNH -H(-B xa[w}mmh ,S(a Ofefpednmpthe first

o TnTo heh  FT PGRA” ff10
aryﬁah@YHs_@%6a1k§B R5" and R6" are H and R4" is -
G Z &(=W - NH- CH(- acyl ) (- C[ =W - NH2), wher e R4

452" % R5 ; ﬁﬁ{‘@?fd’ﬁﬁg“)% C rﬁ%ﬂl@ , \gﬁ%e 1@”% o lptifiGn the first

gerBEal eﬁibedm{@t A andRY idlepsndently are F or Cl, R® and R are H X is —~OH,
V% NH-CH( =W-NH2) (- =W-NH2), where R4' and
an@éls wdep@Kdent |y are F or O, R6' and R7' are H, Y
is -OH R2", R3", R5"_and R6" areH and, R4" is -

401) iﬁ? dsC@%vmmHmfme]eﬂljw msadeRﬂgm NHnRFsind R
. en r
indepondREy ang Serch By andfl e 5. R 2fgnH g ie 0.

met hyl ; 71 WD 2006/ 0541382 PCT/ , B2005/ 094063 JJ), Zis
47 (21 NFG=®¥I( “NO-DERGH(R OFCIWW I prhewn &7 ds RNHlp Bisis optionally

substltute% ary or ltleQGrocyclies tR4 and R® independently are F or Cl, R® and R” are H,
X is —O-alkylaryl, and Y is —OH;

48)  Z is —C(=W)-NHR*(-R®)-C[=W]NH,, where R’ is -alkylene, R’ is optionally
substituted alkyl, aryl or heterocycle, R* and R’ independently are F or Cl, R® and R”
are H, X is —O-alkynyl, and Y i1s —OH;

49)  Z is —C(=W)NHR’(-R*)-C(=W)NH-R’-C(=W)OH, where R is alkylene, R* is
optionally substituted alkyl, aryl or heterocycle, R¥ and R” independently are F or Cl,
R® and R” are H, X is —O-alkenyl, and Y is —O-alkyl;

50) Z is —C(=W)NHR*(-R®}-C(=W)NH-R>-NH,, where R’ is alkylene, R’ is
optionally substituted alkyl, aryl or heterocycle, R* and R’ independently are F or Cl,
R% and R” are H, X is H, and Y is —O-alkyl;

51)  Z is ~C(EW)NHRY(-R?)-C(=W)NH-R*-C(=W)OH, where R’ is alkylene, R® is
optionally substituted alkyl, aryl or heterocycle, R* and R” independently are F or Cl,
R® and R” are H, X is —OH, and Y is —O-alkylene;
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enbodi nent, R4' and R5' independently are F or O, R6
and R7' are H, Y is -heterocycle, R2", R4" and R6"
wanecks4iand R3" and R5" are nmethyl; KK) Z is PCT/IB2005/004063
-C(=W-NHCH(-[CH2] 4-NH2) (- [ =W - NH2) , where R4' and
R5, are H, and R3" independently are F or d, R6
52)andz %7_c€=rw>18(cﬁ2)1,$x-c%w>ﬁﬂz, witdre rénid -R6l, paik @- metph;sl divalent,
and R5" NH- CH( -
optighalie smstmatn@ apg' orj h@t@@@ﬁ@én \iS Q&ﬁ@nngb‘ SLH;/S%miFd a%l aryl or

hetqrﬁc_:yac?ek %41?511@ ﬁ&a&%ﬁgxg H&L:reg %4\5??%6 ?I{Sw RR%r@H? XHs — 16 §1kyl and

Y is QOoaWenb CH(R2) (- O =W - NH2) vvhere R4' and R5'
i ndependently are F or and R7' are H, Y is

53)a?efl é(Yt‘ﬁnW)N% zﬁ%re R O? %tlorﬁﬁ%_lﬁbstﬁﬁgd B@ter&%i and R

indypradentRRare § @<lRY aneéR’ iare HhX if 1—®sedkyl,gmdeY as —o
enbodi nent, R4'" and R5' independently are F or Cl R6'

54)and% %7—@ é}leY{Z' L1 RCI\&Ll@ere er §s Eik&l%ﬂé‘j a'ﬁ&ny&ﬁg oR@Ikyﬂil@ne R’ is

-SO,RE W—N'Hz R@epm@[eﬂﬂ\}' gDy Chﬁ?er@ld?& 'jaze BieX is —O-aryl,
f| n d.in the first general enbodinent, R4' and RS
ang; ﬁggﬂily areFor CI R6' and R7' aréH Y is -0-

aIk Iene R2" are H, an and

v
SSmet Hyls, -y WINHNHAR LR KNG - O o) - NEBFe sy tene o

alk)ém/&er}s,]ﬂ }s arﬁ4 al;}l?e:i]lg gleterdﬁ@gﬁr@qg %Cbzy R& ﬁd ﬁsgﬁcil__?gendeﬁﬁy are F

or ¢, R%amd 1?4arelI-§XNk|2—D blld}lnﬂ argl Y is —OH;
-C(=W - NH-NH-CH(RS) C=WR2, where R2 is NH2, R3 is

56)0pt quald (’lﬂ5 l’ﬂ]ﬁ% %\;ﬁéke )P 1Q%fﬁr %Y&leeor ﬁ&eroé&ﬂ:‘\l{jyl R® is

ndepen ent are are
-S(])zsR @hti Rﬁzndeptaﬂaenanycarw ora@leRﬁmnm areélr é( i, —tmteroaRalyl, and Y
. and W) is -C(=W-NHR2(- R3) - C[ =W NH2, where R2
18 &a]ké{ kyl ene R3 is optionally substituted al kyl,
aryl or heterocycle, R4' and RS’ independently are
57)or Z:Iis —ga—wa]NH -RIRE(RI-NW,), svheaHR pelkylmae, aam%ae omlkynylene

318 ar?lp arylene orrheterocyciayl RM % @6 R47 fnd R® independently are F or Cl, R®
and R” are H, X is —aryl, and Y is —O-alkenyl;

58) Zis —C(=W)NH-R3(R2R5—NH2), where R? is alkylene, alkenylene or alkynylene,
R? is aryl, arylene or heterocyclyl, R’ is -SO;, R* and R independently are F or CI, R®
and R” are H, X is —~OH, and Y is —O-alkylaryl;

59) Z is —C(=W)NHR?(-R®)-C(=W)NH-R>-C(=W)OH, where R’ is optionally
substituted alkylene, alkenylene or alkynylene, R? is any of the definitions provided in
the first general embodiment, R* and R” independently are F or Cl, R¥ and R” are H, X
is —Cy.¢ alkynyl, and Y is —O-alkenyl;

60) Z is —~C(=W)NHR*(-R®)-C(=W)NH-R>-C(=W)NH,, where R* is optionally
substituted alkylene, alkenylene or alkynylene, R® is any of the definitions provided in
the first general embodiment, R* and R* independently are F or Cl, R® and R” are H, X
is —Cy.¢ alkenyl, and Y is -H;
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WO 2006/ 054182 PCT/ | B2005/ 004063 WN Z is
-C(=WNHR2(-R3)-C(=W NH R -C(=W OH, where R2 is
wabkboslosas2 R3 is optionally substituted al kyl pcanyi009004063
het erocycle, R4" and R5' independently are F or C
and R6" are H, and R3" and R5" are nethyl; R6' and
61) R7 Zfifse—(H W’SNPH(Z' CYQV RIR(=W) P wide B 1sSopt10nally substituted
NH:, R2- N2, where R2 |§ ”f)ﬂs d 7
alky@e; dkeromnecma vienssRi taf & tadepgndenglyyare for CLR™and R” are
et eroc d R5 I ndependently are F or O,
B e aaﬁ“

are nethyl; R6' and R7' are H Y

62) I_ Sc@\%)—aréq;& INEE - %%@F%B&% wlwaee}',{e ispptiopally substituted
a]k)#er{% %lggl%ierg‘)’or ﬁﬁ;yng%gb OIQ‘alaha REURRLEAILAY 2R F)Sf Cl EKGY dndR” are

I ndependently  are
H,)Rﬁs'—}a,rwlldm'ar—@-hikyh’ i's -Oal kyl ene, R2", R4" and R6
are H and R3" and R5" are nethyl; Z7Z) Zis
(=M #22@ ACGLENE NV G\hﬁﬁelﬁr\’?s a ﬁeteNidyclB arfl Br gditicular
63)A is diva F}‘Qw{ optional ly substi t ut ed aryl
pyridgt, @lynnyd:yle);r iRBlazs tlnﬁptls gpmnayy sutssbitedPEATAR yqore hylg) cyano,

alkygﬁr alk eaol.ﬁg}/ygﬂoe acrygncl)_il dgrgépse %@ﬁﬁ? ﬁwekér}d?l’[l%hgreqqu or Cl,
R® é‘ﬁlﬂRRgre Barg 1§'bptﬁ>ﬁﬂll%/‘léuﬁsﬁtutémq.enﬁ%)d Y 16 sO-dIkyt\ Mid R3,

where R3 i's optionally substituted heterocycle, R4’
and R6" mdependently are F
whfaff s pseiing RCS LY @"Yis -0 R, RA" and R5"
are nethyl; BBB) Zis -C(=WNHA-S(On R2, where Ais
al kyl ene, al kenyl ene or al kynylene, R2 is NH2, R4’
and R5' independently are F or C, R6' and RTare H, Y
i 5 TnOa abdopll,enf&dimd4; theainslerion mowides 2 pheny@dolenfor pse in the

treaggnter RV teprgrangnd Dy STTDR Erarral Tl e of

al kynylene, R3 is aryl, arylene or heterocyclyl, R4
and R5' independently are H, aﬁd R3" and R5" are are
For G, R' and RT are HRY , R2", R4" and R6"
nmethyl; DDD) Z is -C(=W NH O 2-NH2], where Ais
al kyl ene, al kenyl ene or akk RZ R4' and R5'

I ndependently are F or C ws and"R7' are H, Y is
-0-al kenyl, R2", R4" andeQG d R5" are nethyl; are
H, and R3" R®

N—z
R '?’1
R" R
®)

or a pharmaceutically acceptable salt, prodrug, N-—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:

each W, Y, Z, RLRL R} A, n, RY, R, R® and R” is as defined above for Formula (A);

and
each R¥, R¥, R*" R”’, and R% independently is:
a) H;

b) halogen;
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EEE) Z is -C(=WNH A-C(=W NH R2-C(=W OH, where R2 and
R3 are any of the definitions provided in the first

wgeonmroakisenbodi nent, R4 and R5' i ndependent | ypraraBi608004063

and R6" are H, and R3" and R5" are O, R6' and R7
are H Yis -Oalkenyl, R2", R4" nethyl; 73 WO
%2?6/@@%182 PCT/ | B2005/ 004063 FFF) Z is
( R3) - C(=W NH R2- C(=W NH2, where R2 is
tiopally substituted al kyl ene, al kenyl ene or
arkynylféne, R3 is any of the definitions provided in
the first general enbodinment, R4’ and RS’
eﬁdep@#elently are F or d, R6' and R7' are H Y are
methyl; is -H R2", R4" and R6" are H, and R3" and R5"
@O RS - O =W NHR2- C( =W NH- R2- (=W OH, where R2 is
optionally substituted and R7' are alkyl ene,
aél)ken ne or al kynylene, R4' and R5' independently
e Ford, R\' H Yis -H R, R4" and R6" are H,
nd "2gnd RS" are methyl; HHH) Z is
i%(: -C(=WNH R2- C(=W NH2, where R2 is optionally
substitused alkylene, alkenylene or alkynylene, R4
and RYRDAdEOdentlkyliare F or O, R6' and R7' are H,
Yis -0-alkyl, R2", R4" and R6" are H, and R3" and R5"
ye r‘rN(RWSOzaGmm?ll;ei n Wis as defined for Formula
? A). In a third enbodi nent, the present invention
ow e %9 -optionally substltut ed 9- 11 nmenbered
cycllé ’phosphoi ndol e for use in the treatnment of
}F—&V r%%g ﬁ(gnted by the follow ng general Fornula (O):
" R" R4 WPYTm R5~)mzZ | R6
N 77 R (O
m) Cyealkynyl;

n)  aryl

o) CF;

p)  CR™R:S(0),-R%;
qQ CRR’NR’R’

1) C-OH;

s)  CRR-C(=W)R%
t) acyl;

u  CEW)RY

v)  C(=W)OR?

w) C(=W)SR%

x)  CEW)-NRZRY
y) C(=W)NH(CH2),~(amino acid residue);

z) amino residue; or
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or a pharmaceutically acceptable salt, prodrug,

N-oxi de, quaternary am ne, stereochem cal isoner or
woauicmseis2t her eof, wherein: each W Z, Rl, R2, pPEBIBM)5/004063

n, R4, RS, R6, and RT is as defined above for

Formula (A); each R3", R4", R5", and R6" is as

da%ji nadARey £cifl edsidey;mul a (B); ------- i ndi cates the

presence of a single or double bond, where: when

indicates the presence of a double bond, each

YPAnd® “P‘fr‘:lg?éféendently i's: 74 WD 2006/ 054182
PCT/ 1 B2005/ 004063 a) CR2; b) N, or «c¢) SR2; with the
&Y eatyaRakeBeohf Y and T nust be CR2; when -------
i ndi cates the presence of a single bond, then each Y
atl) Tcyanoalkpeyldently is: a) CR2; b) O0; c) NR2; or
d) SR2; with the caveat that one of Y and T nust be

: hda ! dpstiffRVbs0 that in can
W Vo gty e S

A first series of

subenbodjsrent & of 1he.For C) incluy . T
SRR nonRe o0 STy Rofomtn T (o IR stiflied igyotic or

St S&1ictin8s¥horyfatel he®kddycle cBRpHEAEYCH ¥ menBeay. yI , and

O-the#%Eﬂ%ﬁn%. A second ser?es of subenbodi ments of

the present invention is given for the enbodinent of

Formula (C) as provi ded above where Y and T are

defined as: j) T is -CH2 and Y is -0-; k). T is .

- C- & Syt Geris an spbprgbodiments 1 pf riheg Eogdla g () j igcludepall the

bdifierts 5109 ' bhovd)) Tis -CH2 and Y is

Sull-;%l}@d'ﬂg?& | )d%gqgﬁ%&@u?asdﬂ?% g¥y| ; p) Tis NR2 and Y

'S C_ser:]c%lng'seZigs of subembodiments of the present invention is given for the
embodiment of the Formula (B) as provided above where RZ”, R3”, R4”, RS”, and R are

defined as:

a) R”, R¥, and R% are hydrogen, and R¥ and R each independently is halogen; -
NO,; -CN; -OR?; -NH-R’-Cy.¢ alkyl; -NHCO-Cy.¢ alkyl; oxime; hydrazine; -
N(OH)C.6 alkyl; Cy. alkoxy; -OH; -NR’R?; or —Ci. alkyl, alkenyl or alkynyl
optionally substituted with one or more of —OH, -SR, -CN, -halo, -C(=W)H, -
C(=W)OH, halogen, NR’R?, -C; ¢ thioether, or —Ci.calkoxy;

b) R*,R¥, and R% are hydrogen, and R* and R’ each independently is halogen, or
—C1.6 alkyl, alkenyl, alkynyl optionally substituted with one or more halogen;

c) Rz”, R3”, R4”, R>and R® are hydrogen;

d) R, R¥, and R are hydrogen, and R* and R” are methyl;
€) R, R¥, and R* are hydrogen, and R* and R” are chloro;
1) R”,RY, and RY are hydrogen, and R* and R” are fluoro;
g) R? RY, and R® are hydrogen, R¥ is iodo and R”” is bromo;

h) R¥,RY, and RY are hydrogen, R¥" is methyl, and R*" is chloro; and
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WD 2006/ 054182 PCT/ |1 B2005/004063 q) T is -SR2 and Y
is -Cheterocycle; r) Tis -CCl-6 alkyl and Y is -0-;

WO Roob/0ss182C- C(=S)CH2 and Y is -CH2-; t) T is PCFHEX0BIB004063
and Yis -SR2; u) Tis -COHand Yis -CH2-; v) Tis
-C—OC16aIkyI and Yis -CH2-; w) Tis -CNH2 andY

RCHRY; an@)R°T ateShy \;&H‘ BT -i8cibioy bndRY i¥miethyl. CH2- ;  and
y Tis (-CH2)2 and (-CH2)2. A third series of

subenbodi rents of the present invention is given for
the enbodi rrent of the For rrul a (C) as provi ded above
wher e R3" ", RS and_R6" ? def i ned. as: nFI h
R6" Aaﬁherdhgﬁawégcafnsubgﬁaoﬁ@enaﬂna fBe PECSER Y ERY a%r%ney or the

Eﬁ'ﬁ% ; abobEitrH, 6 RKYRY, RY, R, and
emtmté%etge to (f]i)’)gglgm ne; a—‘ﬁ ( OH) C:rL 6 al ky%/ Cl-6
R adrk dofitied a€H; -NRZR2 or -Cl-6 alkyl, alkenyl or

al kynyl optionally substituted wit h one or nore of

'a?_l WOR 0; iz Wi datky CREVKAH, anha B @@ hydr&ERARAnd RE1afl R* each
oet her, or-Cl- P]koxy, each i ndgpendent t{y is

haI ogmdepandentlybﬁs ImdgeaneN@tﬁ Ca‘i,eQR/drM@éh -Candlki3-NE&-Cis

s u bst i3 Fglt B % Pﬁ%gggy'h(ﬁ)éyﬁéh{gg ﬁ](%gdl %QH 'HEB‘ZRZ or—Ci

R5" anﬂkﬁ6 alk@ié\ﬁ &»ﬂfﬁgﬁ@puo@mwubsaﬂdeaﬁﬁh aneohmdfw@femﬂ -SR,

and are meth %\ and
hydr o&(nw)ah QeI GH RS NE R 61 @thloerf)erm el
are hydrogen, and R3" and R5" are fluoro;, g) R4" and
awa m)sgir&ogerHRal iR |ﬂﬂﬂoRﬁndreFﬁydm$nbrandtR dm)i R* each
and R6", are hydrogen and
VO 20@@751%141118%’ PeThRBEIB5 P002068 kYL Rﬁli‘e%}ﬁ ‘%\myér gptionally
hydro is methyl. i) R3",
A Witﬁ’ oﬁ@ !&1?%181'6 lﬁﬂ% 5‘)5 R4

R5 an are gen, i s hal ogen; -NQO2;

rﬁ)dr a ﬁéi’ Y%ﬁé&%%kﬁykﬁh ”Cl Yff‘ l@%i'ynl';

-NR2R2; or -Cl1_6 al kyl, ]ken or ,al kynyl optiongl |
sd)bStWLst%dY wi €hs dkgler_w, % ,RY, andR are hydrogen, and Rﬁ g R” are

methyl;
e) WisNH,Y is-O-alkyl, R%,RY, and RY are hydrogen, and R and
) R®” are chloro;
g) Wis S, Y is ~O-alkenyl, RZ”, R4”, and R are hydrogen, and R¥ and
h) R’ are fluoro;
1) Wis O, Y is aryl, R¥,R¥, and RY are hydrogen, and R¥ and R”” are fluoro;

1) W is NH, Y is —O-alkynyl, R, R¥, and R are hydrogen, and R¥ and R” are

fluoro;
k) WisS,YisS, R%, RY and RS are hydrogen, and R* and R are fluoro;

D W is O, Y is ~O-alkyl, R”, R¥, and R®" are hydrogen, R¥ is jodo and R* is

bromo;

m) WisO,Y is—O-alkaryl, RY R¥ R¥ and RS are hydrogen, and R is -OH;
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nore of -OH, -SR, -C(=WH, -C(=WOH, hal ogen, NR2R2,
-Cl1 6 thioether, or -Cl 6alkoxy; j) R3,,, R5" and R6"

waneclmgdisegen, and R4" is -NO2; k) R3", R5" aRrdTm83005/004063
are hydrogen, and R4" is -OR2; 1) R3", R5" and R6" are
hydr ogen, and R4" is hal ogen; and n) R3,,, R5" and

aneistty or ROR’RARF R, R BandW arehryticugeharsieRy s oNH;
subenbodi ments for For'mul a (C are defined when Z is

t 4 _NO»:
sében‘oo |r§rfed¥1t1£ %al{wlﬁgér ﬁrﬁflg a?‘g)ﬁe%%d (gehe%l(pf{ al%d R7' NO2

are asndefined in the third seri es of subenbodi nent s
for Formula (A), and R3" R4, ,, and R6" all are

Fi ngelisas, ¥ & 182 Rer dderof dRIfEBEBIofEnd R s
gﬁr rrulﬁgw?%)i’%A (Piedf%]%lserllies of sm%i%o rreniﬁg are
def i nmdthyhen Z is as defined in any one of the second
series of subenbodi nents for Fornula (A), R4', RS,
R6' and R7' are as defined in the third series of
subenbodi nents for Formula (A), and Y and T are as

def i econd.seri
O AP ot RS S5 B B PR & bone o
theh@Edhdl sBrié<f sabemBedinead P smald @A aR”, REfRNedd RA aamys defined
one of the second series of subenbodi mens.s_f.or ,Foemu %{6
in fhayhirqepries RE subergrodiaends for Fogmuladh) cxdi RedRi nRt hg and R” all

arc gbfihéh RIS o @ UARERPAIRRL S B GPFEHMA ()., and

are I ne I'n" the
oo 515 L, REIROS TE E M B o
the(% %%} %5%? éﬁﬁ%lﬂl%lqts P EBmB) (L), 3 is as deﬁned in any orlle of the

where R2 1S NH,,an R3 IS al' ky
seddid séRis of R6bemisbdiREnta fe Fermiht (A)sRAaRD, BT aNOR’ ma'ag fefined in

i R o e R BRI, AT G 0 R e

defﬁgﬁ/ a% %@9@%@@ Qf&'ﬁ% of Rlbedibodiments for Formula (B).
- =W NH2) (- CHZ-C[—V\I-OCH aryl); Ri,

Cl A551xtﬁ7sengs', (Zir Wbelﬁ]g(ﬁ}ngn s e oé%f}ﬂeﬁ%%%%%g%rgs d&éggéc? in any one of
theaslekémfseﬁés ofShibemBbéitleniFb Boaduly (Aa),x Ré; RY ;JR% dmwt%re as defined

-Cl 5 alkoxy; Yis SR'; and T i V\) S 3 5
in the(thiy spasof spaemippgiments forglrpmmya (A éHCH i kY RY R, R and

R6O?,l%argé§§neﬁdééﬁﬂwd sg'?_il’ﬁ%f d&%}ﬂ@ﬂ%ﬁ?ﬁﬁ Feﬁgﬁﬁgwent ly

V\)NH-CHZ C(=WNHNH2; R1, R4', R6' and RT are H,
R5 is halo or

Non-limiting species of the second embodiment as given by Formula (B) above

are defined when:

A)  Zis—C(=W)NHNHC,H;OH, R*, R® and R” are H, R” is C1, Y is H, R”, R" and
R% are H, and R*” and R”" are methyl;

B)  Zis -C(=W)NHCH,C(=W)NH,, R* is F or Cl, R® and R” are H, R* is F or Cl,
Y is OH, R*, R* and R® are H, and R "and R are methyl;

C)  Zis —C(=W)NHCH,CONHNH,, R* is F or Cl, R® and R” are H, R* is F or Cl,
Y is —O-alkyl, R, R* and R% are H, and R and R*" are methyl;
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-NH R5-C1_6 al kyl, where R5 is -C(O or -S(On and n
is 0, 1 or 2; RA"and R6" are H, R3" and R5"
wondspsagent |y are -OR2 or -CN, Y is C Cl_6 al kgir/iBaNg004063
is Tis N e) Zis -C(=WNH CH2- C(=W NHNH2i R1, R4',
R6' and R7' are H, RS is halo or are H R3"
D) NFZI%S @(Eﬁ NH&HZCHM@\E)ZRS Mslmﬁ(aga)lepk 1§(EQ)rr01aR6[ and R” are
is 0 or 2 R4"and RG" |ndepenqent s-ar e
H, RO@FQFCJCNIS ~O-jakegylcR 6Ral’°1€1§1IR aisdLiaad R'j @ddip agmmethyl;
Is as defined for Formula (A) and f) Zis

E) - C(zw m(ﬁmommg@w(ﬂmomm ds Raori@, RRHadR” ateldf) R is F or

C re alo 6 al kyl ;
L sty Res e R4 x g Hasmd g{ld@ﬁtrp e
-NHOH, Y is C—alkenyl andTls CH2)2 le
F) - C(Z\y PB&WO@H%RB{C(W@NH&& |1sFaptCil,dhalah¢ Rsud;rstH tRJtl@éF or Cl,

Yléhéyﬁﬁraggn'yw H&IB@Q‘? Naﬁﬁgﬁ@l " are,H

R3" and R5' |ndependentl are H or NHR5-Cl 6 al kyl,,
& uhez i R (18 NBRE GOS0 Badis <l B andgy ase K R is F or

LR DR U Yty vt R AP RRE 0 DTSR

H)io Bd chfwwaﬁépﬁew)ﬁiwﬁ@ s %SgelﬁR}e%:%/Rér@dﬁ are H,
R’ V\%F ’(\)"1:'6%39}3-60346 dAc];yX f R r gm{% ?I(, &?@ R EngsRsr\We methyl;

C(=W - NH R2 R2 IS or al ko
D) andZAs 6 WS]SH)(%FZR%HC( ZRWhSIEB F-?a alqngsm%ﬁ%rlsF or Cl,
R %ﬂ@ﬂ%{@/ﬁ RY jgbkeay! YQQtdl%”a@Hl)/RguﬁgtRﬁuérﬁdRWatr@H Bld R is
one or nore’ - OH,
-NHg] ogen, -NR2R2, Cl_3 al koxy, or C1_3 th| oet her
R4 and R6" are H R3" and R5" independently are H or

Pl , .
PCT/ | BECS 5 4(YH A-@UQW}H Whetd A 782 MR 200 6pRRATE2s NH, R* is F

0
or cc(&vmm E%(@@y C(l,_wm; s RkynygaR”’, RS andrRf mre Byand R”
4—% IS ?alo or CF3; R4"and R6" are H, R3" and R5"
NG Ko dbehd gﬁ"ly are Hor NHOCl1 3 alkyl; Y is 0; and T

KRS Fde HOOPWIRECHHEC D OHg b gsHa(rlei%)pé@% Mperr? s NI R is F
or bﬂ quae.l{lfjﬁma}eyH,aﬁﬁ 1417 8f Cl, Y is Cy¢ alkynyl, RY, RY, R¥ and RY are H, and
R¥'is —-NO»;

L) Z is —C(=W)R2 -CH-A-R®, where A is a divalent spacer, R? is NH, R® is CHj,
RYisF or CI, R® and R” are H, R” is F or Cl, Y is aryl, R*, R* and R® are H, and R*’
and R> are methyl;

M) Z is -C(=W)NHR>-C(=W)R?, where R’ is an optionally substituted, branched
chain alkylene or NH, R¥ is For CL, R® and R” are H, R® is F or Cl, Y is heterocycle,
R%, R* and RY are H, and R¥ and R are methyl;

N)  Zis —C(=W)R? where R? is NH, R* is F or Cl, R* and R” are H, R” is F or Cl,
YisH,R¥, R, R” and R are H, and R* is ~OH;
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and R7' are H R5' is halo or H R4"and R6" hal ogen; Y
iIs NR2 and Tis CR2 where R2 is as defined in the
wonowiosgener al enbodi ment; 1) Zis PCT/IB2005/004063
-C(=W-N(R2)-C(=W R3, where R2 is NH and R3 is CHS;
Rl, RA', R6' and, RT are H R5' is halo or H_R4"and
OR6" Zrie +EERGR &nbets@cyfplﬁ,d@@mdanHSyNﬁ eR{—I l@rCHvalhsrgeéﬁcycle is

optle?al% u%ﬁpt&ﬁe@&gr&% %% \Mgweér ér ol% IKIHQS F IgiCI FE% and % are H,
RRE meeCHy B41, R7are” el R @reHLadaéR%\aﬁﬂ RE" aranwihyl; R3"
and R5" |ndependently are or -OR2 where and R5' R2

p)l S ap;de {F{{\gﬂ} FRZS-%B ?ﬁ%@ 3% 1S%Fﬁgﬂélﬁpmbstltﬁtédsalkyl R? is

O and
ben@ﬂésw R\”Hs@rbm—} RE:EM)& arelERE 15@ orsCl; NHR H, RT,, R&6andaR are H,

. are H R3" and R5" independently are H or
any 4‘3 WR@TGQF@%N o or NC2; R4" and R6" “NHOH, Y is -0

and Tis CGCH3; 0) Zis -C(=WR2(CH) g( W R2, where
QR i% 1NHc¢a=wmkéN}R¢(~werclaredmw; véhees R is Ry optiedaliRs substituted

o E%Fgé d]?:\)z (mi@' ﬁzﬁgsk@-orgﬁé |_1|S %ﬁ ,gﬁdal%ﬁ@tare H, and

R3' Q,Q@Rérggl@ﬁlteﬁm .are Hor -Cl.3 al kyl or al kenyl
optlonally Substituted with one or nore - OH,

Zé/\ggﬂcé(%b}s?ggg_l% XVI‘!@% 6\?#&6 w?ﬁi%x}’, 3]lls OBt oﬁa%bstltuted

fRﬁesiFlom QIIRS bhd B geHeRAlis Fertmdinest, R amﬁ Ahd R% are H, and
valg linker as defined in the first gener al
ReppbBi mspmethsl,  are H, R3" and R5" R6' and RT are H
R4, and R5' are halo or -CN, R4"and R6" |ndependently
S)ar e Hior-GEW)R’R, kohere R issoptidalif eaubsti%ﬁtedsa]hﬁ ®E&fis nepdiionally

sukst;ttg’gg(éﬂexayslt&zglgﬁg AR e i s Pt iy B 7, R ana
x| 5 are haI o or NR2R2, where R2
RNG %H%I nglzdﬁ %éfﬁ%ﬁg{

is as [ 1 nk R6' and R7" are H R4’

15 R R g

beﬁﬁﬂ R*1i8 Fdetdd 126) aﬂ@RV\Qezﬁoﬁy W&ﬁ@l RCHE/ 1 E1230Q5"/ QR#RO3re H, and
L) Zis -C(= R2-C(=WOR3, wheré R2 is -NH and R3

Ri gnd R’ Cﬁreaieﬂwﬂ,, Rl R6' and R7' are H R4' and RS
are hal o or NHR5- C1_3 al kyl, where R5 is as defined in

Uj he Z is -C(=W)R*C(=W)-NH,, where R? is optionally substituted alkyl, R* is F or
CLR® and R" are H,R> is For Cl, Y is H, R¥ R and R® are H, and R¥ and R are
methyl;

V)  Zis —C(=W)-A-R?, where R’ is an optionally substituted alkyl, A is an alkylene
linker, R* is F or CL, R® and R” are H, R* is F or Cl, Y is H, R*, R* and R®" are H, and
R* and R are methyl;

X)  Z is —C(=W)R*C(=W)-O-R?, where R* is optionally substituted alkyl, R® is
benzyloxy, R* is F or Cl, R% and R” are H, R¥isForClL YisH, RZ”, R¥ and RY are H,
and R*" and R”" are methyl;

Y)  Zis —-C(=W)-NH-CH(R?)-C(=W)-NH;, where R? is NH,, R* is F or Cl, R® and
R are H,R* isForCl, YisH, R¥ R* and R are H, and R*" and R® are methyl;
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first general enbodi ment; R4"and R6" are H R3" and
R5" independently are H or NR2ZR2, where R2 is as
wdebicrvsdisen the first general enbodi nent; Y i SPECHEDN0E5004063
alkyl; and Tis CH2; s) Zis -C(=W-NH C(=W OR3,
wherein R3 is as defined for Formula (A); Rl, R6' and
z) R7 zeerecg@ j?mnmmg ﬁaereazr“elsmabxcclow NHOR Gte BT, ®°kiy F;or CL, Y is
are |ndependently are halo
H, Br,Ra apdiRs ar@lélawéﬁylanddﬂ’qdafr?m%thlz)‘» t) Zis
-C(=WR3-NH (=W -R2, where R2 is NH2andR3|s-NH s
AA521 ZE%B—G@N)ANH-MER?—] wRéte R mﬁz, Ririe Therl G, &° o Ripare H, R

dent H
s H aCla YA Ry ROk sy PO Py BB PEWVEd wi (h one

or nore halogen; Y is -C alky and S u
BBY iZis @(:—\W)—NEEEHXC[N(V@\)IHR@HWE}G{?W] -ERk) @4&1 Igfz 1{
R3is NH2, R, R6' and R7' are H R4' and R5' are
indBin@edly J&%d‘r SZENRY R4 Rehate RE'Rak Qlidst o1, antd IRH?Y, R, R” and
|ndependet are H Yis -C—aryl and T is (CH2)2
R%\are H, pmd %QS:WHM(RZ) N(R2)-C(=WR3, where R2 is H or
alkyl, and R3 is NH2; Rl, R6' and R7' are H, R4' and
COp5' Zak e Ctaiwg-100-CIHS(CBL2,- NH- G[%WK—YJBuO%-C@ﬁW]-RﬂHz)aWheI‘eI R* and

and R5" independently, are r .- bS
R> dglapendangy et E; or&ﬁ,dRT apd ar@v)H 2[ ?sscl 6 al IyR Yl‘* and R% are H,

anckg-(a}{gﬁ_'zarykggﬁ JiR3]) - R, where R2 is Hor alkyl, and

and R7' are H R4' and R5' are

o 2 S S B ot

R” gg&éﬁgﬁ&ntlgﬁsﬁ +or@1; RO ahnlaxy arett, €lis 30- ilﬁ%lo ePha*, anRY @ire H,

s as ined ih the first general odi ment ;
andB* and RRXGare amethyly R3" and R5" independently are H or
NR2R2, where R2 is as defined in the first general

nbgdisneot=wY-NIE-CHECRRIRCEEHW Whine RR2s vy ®'Rand R
EE?S as spr ogu dzd al%i;@/:e §(Z g ]m{’/i\_)IRZZ Cl,% V\)SI\IH26 errel 3
indeperidentdy kgl F oRC], R§6andaRd aF@7H dris -@ ndmRR af&rﬂi and R
(ﬁg |nde&'}iﬁ1dently are Hor chlorine; Yis -SR2 are
gy §* R4andR6 are H R3" andTisCH2; y) Z
-C(= i s._NH aqr. al ky R1, ' .and
FFR7 Zaber WM% RO Nﬁﬁd@f&a@w&e it A dgnedf dpe first

| 8: 27 53"
empp R dd R iplpp R GR Gl apFIOPaS ISV iSHPRT, R,
RSPWR%BM/%WGE—mz,Z is -C(=W- CH(R2) - C(=NH) R2,

vvhere R2 is Hor NH2; R R4' and R7' are H R5'" and

1’n d e p en E'SLW)%H éhﬁ_ﬁ%/ IR 'tg':ﬁﬁl “NALE whereRR" 288 R Riidependently are

ntIy are » o - o
F or Cl, R® and R” are H, Y is —O-alkyl, R2 R" and R” are H, and R® and R’ are

methyl;

HH) Z is -C(=W)-NH-CH(-C[=W]-NHp)(-C[=W]-NH;), where R* and R”
independently are F or CI, R® and R” are H, Y is —OH, R*,RY, RY and RY are H, and
R¥is—OH;

)  Zis —-C(=W)-NH-CH(-R*)(-C[=W]-NH,), where R* and R independently are F
or Cl, R® and R” are H, Y is —O-alkyl, R?, R¥ and R% are H, and R* and R are
methyl;
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is NR2; and T is CR2; where R2 is as defined for

Formula (A); aa) Zis -C(=W-NHA-NHC(=W-A-C(=W-R2
wohere®msR32is NH2 and A is a divalent |inker; BRET/IB05/004063

and R7' are H R5' and R6' are -CN or NO2; R4"and R6"

are H R3" and R5" independently are Hor -NO2; Y is

- CHZ,1S HD(#W)-II\H{ NEZ CMRP)Q—CFB%W]SNH{B) diakierRdis af defined in the first
For nu

emb(&lmwt ﬁz a@,q_l% md@en@frp@j f(re@[ o:r\@l R“_mnd Rm%rleé{ RD 1§ —gleﬁrocycle,

r T S, I@f}ﬁ%'rﬁ& jspacer |inkage as
R gk hg f%r'ﬁ:orrm R%r and R7' are H, RS

KK Zarle, RPCIRAe @E&&ﬁéﬁ%ﬂ% BB, %7, tha =

1ndé}gr'1‘aa:r?c Ly #8F Jr CIS R aeCR” 4rd B, YG6 =0, MEF ALY Ql&’\ﬁﬁ M@, and R*

ere is an alkyl ene or aryiene di’val’ent spacer
ananIamgeﬁtthl R4' and R7' are H; R5' and R6' are H or
NH(S02) C1. 6 al kyl; R4"and R6" are H, R3" and R5'

LL) ndz [ae n@&zﬂW)yNHr(g{(rCRFRZ)(\IHPkW] Wi, wherl R‘éraﬂd R3ndleFendently
s N, Cé) W - NH CH( - As.R3).(- C =W ere s
are/E ¢rsC]aR a#ﬂé/]ﬂeﬁ@ rY iat-ReliyleRe, BpasdR P@Hsm@-R pad R* are
l and R7' "are H: R5' and R6' are H or CF3; R4"and

and R5, > independently are H or NR2ZR2 where R2 is
as defined for Formy are H

R3" h, YOS
MM). €45 UQ&VW)M%RT)(FQ[_%N}%E)W@W( g); and R” independently are F
or E%ﬁé‘é\én an?#éaﬁf%) :’éﬁl{éfﬁleRﬁ apd” B3 REChe ikp a%WMﬂ;ZR are

ependently are H R7' are
meffyl; and R4' are H or halo; R4"and R6" are H, R3" or
-Cl 5 alkoxy; Yis -0; and Tis CH2; ff) Zis
NNy O 2V - A @ ﬁﬁ@fﬁ@?(w[%v(qﬁﬁf whide) R ‘M"Sﬁ QlefinddSiAthe first
i ne

Spacer |inkage, as de or Formul a R2, is NH
gerRia] eRBodiment R alad B’ Endepradenglpidred 'or 511 a@d RN@Ze H,Y is —Ci

alkﬁan%f @dlﬁf aga a%%%ga%ngﬁlj';r%rrﬁ%%glendent ly are H or

S C(=W - N CH: cg V\Z}I NH2) ,
Oyr gllkyCénW) H(F@Hz- FVWalr N HE), Whp@ R das p@,gﬁneéirlg the first
geneﬁ% gglzb,? S/ af gﬁ‘% ﬁ?ldgﬁe'hﬁeﬂéfnﬁg $ cﬂ'r@l ﬁzand R” ar.F H, Y is —O-

aucsadném% R“ ahd RY arsH; G{ERY ahﬂi'lRélH(re R%)l{y—lC[ =W - NH2) ,
where R2 is al kyl; Rl R6' and R7' are H and R5"

PP\ B e o BCRDGE OAEE? oG, R Gl Y, and R

1nd8ﬂeﬂdﬁ1’r23@@ﬁ/]6)5ﬂ[m2[{(13ﬁifd RB26651, 00 4063-aryl, R, R*, R* and R6 are H,
and R¥ is -NH;

UU) Z is ~C(=W)-NH-NH-CH(R?)-C[=W]R?, where R* is -NH;, R’ is optionally
substituted aryl or heterocycle, R* and R” independently are F or Cl, R® and R” are H,
Y is —OH, R¥, R* and R are H, and R¥ and R are methyl;

VV) Z is —-C(=W)-NHR?(-R®)-C[=W]NH,, where R? is —alkylene, R’ is optionally
substituted alkyl, aryl or heterocycle, R* and R* independently are F or Cl, R® and R”
are H, Y is ~OH, R*’, R* and R® are H, and R¥ and R* are methyl;
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ii) Zis -C(=WNHCH-R2) (- =W-NH), where R2 is

al kyl; RL, R6' and R7' are are H R3" and R5"
wondspsagent |y are Hor -CN;, H R5' and R4’ apeThBmmn5/004063
-OH, R4"and R6" Y is -C heterocycle; and T is (CH2)2;
jj) Zis -C(=W - NH-CH( R2-C[ =W -NH2) (- =W - NH2, where

235 abkﬁ—ywﬁgglé @1 )-C )N IR@C(—W)@}R ﬁrhenenﬂépmmldiglené,yR is

and

and R5' arg H ofs. N%Z Fég :il RE
0ptlan@11y—|swb(stlmmdcalkylvawé or helgrrpEyeie; 8 Glrﬁ R pydependently are ¥ or Cl,
A
R gt R il %Tﬁ%ﬂ?’”m o 2T R %“di“é?fé?eﬁﬁ}?e
H R4' d R5' .
XXhnd RS" énn%ﬁ\é@%}ﬁrgg RyCe @@oﬁ“@i 35%@3%,15\(&1}%3%1%&2 R is
optﬂéﬂn%l fs&tlhﬁedaﬁ Ef}n &g h'eférocti'@ﬁ‘e RF ra?rfd R meicpbndently are F or Cl,

R® mﬁRYA}arN&m—@{ams&u R%\m‘i (anq&wre HHar)\d REandm@s" argmeptind;
are H R4, and R5'are H or NR2R2, where R2 is as

yvy¢§efynedddawt %NﬁRﬁ( RQ)LCWWHLR%@MWHnWhe%Rén@I alkgletle, R is
5" |nde endently are Hor -OHF Y I and T is
optl(o@h-II}) Qubsﬁﬁitedaatl@ylHaryR@r hﬁgroca/cles R and R 1ndependently are F or Cl,

T et R P R

d R7 : nd R5' H CN:._ R4"
2200 o bt O AR A B ON T Do RS B RS Aniseigalent,

optlogafl}% @st%ﬁf Q.f)ﬁ 61“h%1]3$> &&llésif i %T)ﬁf)ﬁ'éll}ﬁ g@&@hﬂﬁ“%ﬁkyﬂ aryl or

hetexﬁéyc\w RAARR( REG)dpendiisiare \Eh@f@l Rﬁ amd Rl ley¢ H, ¥nis FQ-alkenyl,
ool Sy OEGI onald y subgt iyt ut al kyl, aryl or heteroaryl;
R, R and i fyHapad B iR nd R5'are H or NHR5- are

H R3" Cl1_3 al where R5 is as defined in the . 5
AAA)r Btis gé?ﬁ%Wz)NHdh%ovhamth 18 thicantly Rrebstited msterocycle, R™ and R

indR B 15 Toh R PR AR RS SPEE R A B R e H, and R

andlqayglgahypal ogen or NH2; Y is -Calkenyl; and T is
wher e as deflned for Formula (A); 00) Zis

o 7 RSB K R B o

is —NHP wemﬂnde@hdeﬁgr ardFoR7t, RET@mdR” Ré'H, amb 5 akye 13
are H; ! |ndependently are H or -Cl1 6
anChR (yare Hy an R aramethyl; R4"and R6" al kenyl
optional |y substituted with one or nore haI ogen; Y is
cCccy- l isylﬁld—WMNH-lﬁ(Iébﬂ\ C(PW)NH,,i where R* is alkyl, A is alkylene,

- R3) NH2, wher IS
alkg&erp@gor, @kynylene Rg:[ls aryl ary ene or heterocyﬁle%{a’ da{{k){ndependently
are F or Cl, R® and R” are H, Y is —OH, R , R and R are H, and R¥ and R” are
methyl;

DDD) Z is —C(=W)NH-A-[S(0),-NH,], where A is alkylene, alkenylene or alkynylene,

R¥ and R¥ independently are F or Cl, R% and R” are H, Y is —O-alkenyl, R¥, R¥ and RY
are H, and R¥ and R*" are methyl;

EEE) Z is —C(=W)NH-A-C(=W)NH-R*-C(=W)OH, where R? and R’ are any of the
definitions provided in the first general embodiment, R* and R® independently are F or
Cl, R% and R” are H, Y is —O-alkenyl, R* R and R are H, and R* and R® are
methyl;
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optionally substituted al kyl, aryl or heteroaryl; RI1,

R6' and R7' are H R4'" and R5'are Hor 82 WO
waQaos/B548182 PCT/ | B2005/ 004063 -oxi ne; R4" andr&bIBBANS004063

H, R3" and R5,> independently are H or -halogen; Y is

-CH2; and T-NR2 where R2 is as defined for Fornula
FF;()A?( 7 | Qg Lc@ww}@fem?) @HR&;sNﬂaz)z-q:wmﬁ R8/heteh & e iR2oritionally

, R3|sot|onall¥ tltutogda%é1 a;&l. 4i
subsirtuﬁéta@fy@@pyaﬂceqqgi[enqq@' alkynylesss %rlé any ohbjhe deflpitens pravided in
d "l X6’

the Rfst oBhdialmi3dim &R R Maind Iﬂggﬁ@%@{?@éhgl&h@f«‘%é £, R b RREre H, v
is —Hi, RétRéeﬁﬁrl%ﬂ alermcmhdrm*nandh%areTmc&yl(,cmz re) Zis
C( =W-R2- A-C(=W-NH2, where R2 is -NH, andAis a

vaken L e %‘RFHSV lly substituted

B A T e

alkﬂéﬁe aldnylR%E mﬂkyﬂydﬂneN %21) 11n6e13ﬂn|d91|1tly R@Féﬁ@l;@ agdg are

" R5" _ignde 3 e Hor, .nmethyl; Yis
HYC‘,S%% gﬁk Ran?ir 8%3 %’ﬁ‘}?{SZ §nﬂ&9(1*w NH- R3, vvhere
R3 is an optlon hetergéf(/cle Rl, R6' ,and R7 are
HHRY)' ZamdcﬁsmﬂéRfa-lC&fW)ﬁﬂ B -&KRYDNBp, whece Ry (is QWEQIGHXISPE’F“md

BB RSB RS gy P R o

H, Yhs oet RWR“araﬁd RG" are T8 andR¥Rad wn@keﬁaﬁéthyl and
i ndepen ently are Hor chloro; Yis -Calkenyl; and T

ined for Formula (A); tt) Z
Wh?rém-l\@zlg%%@/i&é?ﬂ§%@, e@here A is an al kyl ene,
al kenyl ene or al kynyl ene dival ent spacer |inkage, R3
is NH2, and R5 is -SO2; Rl, R6' and R7' are H, R4' and
R5'are and R5" independently are Hor fluoro;, Yis

- ( Chi2) thirda@mbodiment, the pRéeriritveREON pravides aRE’Ptl?@lb’) spbstituted 9-

11 Qweé?ﬁgblcgﬂgﬁ?\ghw%sﬁl\? %‘ldgle“%){( k}%y’l)nzt}}% ug |a f spac Bpegemed by

the'fbﬁ&@ﬁ%gm%%al'l% _/)aryl ene or heter oaryl and R5 is
- SQ2; , and are H R4'" and R5'are H or -CF3;
R4"and R6" are H, R3" and R5" isndependently are H or
CF3; Yis -0; and Tis CHZ vv) Z ks
- C(=W NH R3(S02- NH2) , wheRenp@NisRaryl, arylene or
heteroaryl; Rl, R4, are H and R5" I ndependent |y
are and R7' are H R5' aﬁl. Re¢v ar@),H or -hal o; R4"and
R6" Hor NO2 Y is -0,sand TWEB<R2 where R2 is as
defined for Formna(ﬁ\) W4 I'S"™- O(=W NH- A- (NHR)
where A is an al kyl ene, ede or al kynyl ene
R®

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:

each W, Z, R, RZLR% A, n, RY,R%, R and R” is as defined above for Formula (A);
each R>, R*, RY, and R¥ is as defined above for Formula (B);

---—--- indicates the presence of a single or double bond, where:

when ------- indicates the presence of a double bond, each Y and T independently is:
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are divalent spacer linkage; RlL, R4 and R7' are H
R5' and R6'are H or NO2; R4"and R6" and R5"
wondspsagent |y are Hor -halo; Y is -0-; and TPCE/1B2005/004063
C-carbocycle; H R3" 83 WO 2006/ 054182
PCT/ | B2005/ 004063 xx) Z is -C(=W NH R3(-A- S02- NH2) ,
whepe AJRS; an al kyl ene, al kenyl ene or al kynyl ene
di val ent spacer |inkage; R3 is aryl, arylene or
hetgyoaﬁ% Rl, R4'" and R7, are H, R5' and R6'are H
A and R6" are H, R3" and R5" independently
are Hor, N+ R5-C _3 alkyl, where RS is as defined in
theCkir general embodinment; Y is -C carbocycle; and
Tis NR2 where R2 is as defined for Formula (A); yy) Z
iveith B cwyenHbhaRe)e C EapdBmusche GROH, where A is an
optionally substituted al kyl ene, al kenyl ene or
alkeanyLlene dingdant (ePpeRéncel BRageingk3 bbsd, atheletdche® and T
in the Tirst general enbodinment; Rl, R4’ and R7' are
tndepsndeatl iR6' are H or - OR2 where are H R3" and R5"
R2 is as defined in the first general enbodi nent;
RA"and RAE; i ndependently are Hor -CN, Y is -Caryl;
and T is CH2; zz) Zis
}ﬂﬁ R3) - C(=W NH A- C(=W NH2, where A is an
optl nal substituted dival ent spacer |inkage as
defi ned Formula (A); R3 is as defined in the
fir§& g@WRp&F enbodinment: Rl, R4' and R7' are H R5'
and R6'are H or NR2R2, where R2 is as defined in the
fird) géibzsal enbodi ment; R4"and R6" are H R3" and
R5" i ndependently are Hor -NHR5-Cl_6 al kyl, where

R5ith fheagvéhefianese by the Thiis be @RFesed enbodi nent; Y is
-C-heterocycle; and T is SR2 aaa) Zis

s Tor2, Wi SREN 2as defi ned
p b e oo o fes oo 1o

di val ent spacer |inkage; R1, R4' and R7 are H, R5' and
are H R3" and R5" independently are Hor R6'are H or
NHSO2-C 6 al kyl; R4"and R6" hydrazine; Yis -Oand T
IS (ACHE.’();Q seang dnbks)lbﬂnb@hments of the Formula (C) include all the

sujeghbodiey PSS % TP 690 IBRYS 1Y Kb ereRugt 20 an

Qﬂéﬁﬂ ¢lviRl, R4' and R7, are and R5"
hegk%ghlgpg)e%??%ﬁgg %3}’ H R5' and R6'are H or

% gecogd aslell'<1¥S of s4 emnbodlments of the present invention is given for the

embodiment of Formula (C) as provided above where Y and T are defined as:
7 Tis—-CH; and Y 15 -O-;
k) Tis—C-C(=0)-OCH; and Y is —O-;
) Tis—OandY is—CR?
m) Tis(~CH,); and Y is -NR%;
n) Tis—CHzandYis —SR%
0) Tis—O and Y is —C-aryl;

p)  Tis—NR®and Y is —C-halo;
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are Hor -OH, Yis NRZ where R2 is as defined in the
first general enbodinent, and T is CH2; wherein Wis
weaomasiised above for the first general enbodi remiBmDS/004063
Formula (A). For all enbodi nents, subenbodi nents are
defi ned when: 84 WD 2006/ 054182 PCT/ | B2005/ 004063 1)
Qs TECSML ddVRE-C Sl RS, - O RORS
CR2-C(=WR-; -RL WRS -R2-C(=WR2; -R2R3; R3; or

W+ NH- R3-C(=W- NVW 2) R4', R6
wad F\T7N aéﬁ;@ﬁ%ﬂ&ﬁ%g“‘ﬁ@?) hal ogen, and chlorine in
particul ar hydrazine, iii) CI1-6 alkyl, alkenyl,
& kyn FS“%ﬁ(nglchﬂk%ﬂles‘t vam no-al kyl, or
am nocar bonyl - al kyl , each of which opti onal ly may be
$ubstT {st@H-OCHhawh¥ iprSRhre -OH, - C(=WH, - C(=W OH,
-NR2R3, -Cl1_3 al koxy, or Cl 3 thioether; or one of

thye f ol lowmgngenbLoati.ons: a) RS', R6' and R7' are
hydrogen and R4" is hal ogen b) R4', R5' and R7' are

: R4', R5' and R6' are
dr g’gésh Cgﬁgjlﬁ?u(y %nd:;lgl ogen” R5', R6' and R7' are
hydrogen, and R4' is CF3; e) R4' R5' and R7' are
wpdr ohis-CaHd 78t Yiss@Es; and f) R4&', RS’ and R6' are
hydrogen, and RT is CF3. II1l. Definitions The

fxgl | OWingC AEiQ)igtailloyh andiids +€Hm; endist ruct i on are
i nt ended, unl ess otherw se indicated. Ranges,

ecif ;lsc( Roi| E%ﬁd@ﬂ‘ﬁ@ 224 cal values listed for

F di cal s, jstituents and derivatives are for
|IIustrat|on only, and do not exclude other defined
val ues or values wthin defined ranges for the
radi cal s, substituents and derivatives. \Wenever a

r andethind satiescofl bewnibedisiants phdhe averent yeniomiénivgn for the
emb?(‘ﬁ’lﬁ%ﬁtesf ﬁﬁcﬁoﬂlﬂb?g %fs |Ptr<;]v%déf s e@ﬁ?r"élrtﬁ | RPUSET BLIVRS” are

Arecs 8 hi's’ 1 st ng
defitdependent |y includes d-alkyl, C2-alkyl, C3-alkyl,
C4- al kyl, C5-al kyl and C6- al kyI "Hal 0" is fluoro,

%Sjl'r? 0%{5‘0%57138% :l}')’&%%ﬁlk 3]%.5 aﬁggg; %?%&]aﬁpendenﬂy is halogen; -

"al kyNgh!'.CNt-OR%; menfd@lsﬁ dloflh- NI € Ghyt allcfi phyriraziole; -N(OH)C;-
¢ alkyl; Cy.¢ alkoxy; -OH; NR?R?; or —C. alkyl, alkenyl or alkynyl optionally
substituted with one or more of —OH, -SR, -C(=W)H, -C(=W)OH, halogen,
NR?R?, -C; thioether, or —C.salkoxy;

b) R* and R® are hydrogen, and R*> and R%” each independently is halogen, or —
Ci.6 alkyl, alkenyl, alkynyl optionally substituted with one or more halogen;

c) R¥,R*, R¥and R* are hydrogen;

d) R* and R®” are hydrogen, and R¥ and R®” are methyl;
e) R* and R® are hydrogen, and R* and R* are chloro;
1) RY and R® are hydrogen, and R* and R are fluoro;
g)  R¥ and R® are hydrogen, R* is iodo and R is bromo;

h) R, R¥ and R are hydrogen, and R is chloro;
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branched groups. However, reference to an individua

radi cal such as "propyl" enbraces only that
webtomioghis2 chai n radi cal, whereas a branched chaCmiB2005/004063

i somer such as "isopropyl” is specifically terned

such. "Alkyl" as used herein and unl ess otherw se

speci ki agdd RSard hyédogegRédis chtora) @R’ istmethghed, or

cyclic, primary, secondary, or tertiary hydrocarbon

gL f 119* £¥3fR & afeki jd%%enaﬁgl PE‘p‘%&hilb | LNOh n@wd@w _NH-R

th eth propyl sopropyl, cytlopropyl, 'butyi
i sob u@yd alkyl- NHCﬂ C\.peliyly IhydnaymleDfWﬁlﬂbca 6 |a§@ﬂ1éalt 6y411<0X}’, -OH;

neopent hex sohexyl, cyel ohex

cycl o Q ¢l6a h@ﬁﬁ%yb@hégwn’fm oAl lyesuhstigtrdy ith one or
and HykRutylwithea iWZ( YHC AR et NI?RENIS ¢ thioether, or
docurzrlgﬁrteddamwsbal’ ky t)o be(s tit ut%egI t he rm(fsith i es

wi t h vBigelkokie al kyl group may be substituted include

but not limted to hydroxyl, am no, alkylam no,

gy vyl g’ nRy” aﬁhwka{reh%ﬁbg@%xénd&“yis,-mter ocyclyl, halo,
carboxy, acyl, acyl oxy am do, nitro, cyano, suI fonic

fat e, 6ph hat
3 okt R PERALHLE e sPogeEna e o

needed,, as knogn to those skilled in the art and as
fhughk’ , Rorand & aass hed rogP. @d & e1Sdrlogen; 208y ot ect | ve

G oups_in_Organic Synthesis, John W | ey and Sons,

T r dREARY” ah@®Y. arEhgdtogem dhl Riers Ayl * as used herein
and unl ess otherw se specified, includes a Cl 4
saturated, straight, branched, or if appropriate,
cyclic (for exanple, cyclopr opyI ) al kyl group,

bﬂf‘lésg’”‘gﬁﬁgg%\ﬁhgg hét odired a?@f Ensu adtq:t Uteﬁ&ieﬁzn%{in@hen Z is as

def@RAlih &R bxwofme@ébo@h lsyﬂlesl of sab&hibddaik@s i Mirshuld @YERY, R”, R
al kyl i’s ypical. Simlarly, when alkyl or_|ower

andR yie bs definsd bt élnréo$eé16§/ of geamindimete éoraqumulaoéA) and R”,
T RN TR ST e

substituted and unsubstltut ed forrrs wherei n at | east

oneAsféﬁﬂu paites @f culsmphndaments proflefingd whey Z4s @s ¢ gedol.n any one of
the e&o%d%e§9$gf sil:tgglﬂﬁodn(ﬁ%nﬁ@ f@ll lL‘cgﬁ%ﬁ @y Rb Vi ﬁ‘y lafld &7 ¥ as defined

ropeny ut’en
in ﬁrefﬂtﬁcﬁmt‘ies of s@fﬁi\i‘tﬁ)ﬂyhents?qué%tmnbal (A),f&}n;ieY] 1aadu§[| gre4s defined as in

pent enyl, 1-hexepyl hexenyl , 4-hexenyl,
thegecondifesiesgf subegp h?cila&em;?%@%mlaa ynyl may be et hynyl,

1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,

3- bt gm‘ghl seribs qfesuﬂ)ymybdln@ntsemrﬁmnulas@emydﬂ,ﬂned when Z is as

ac SR Y o LR B g GRS B W e
an&®RT/ dr@%@ QEARRARAGRe (HiResdrRE Bf sabdfbsinacnts €5eFSmhda gA), and R,
sat urate st rzé\dq%ht chai n, divalent al kyl radical of

R* t, RS zﬁm}Rrul al arg )wd as mht@p éﬁcppn'drsenmag/f e@hydwﬁgrsefor Formula
(Bjnteger from1l to 10.

Species of the third embodiment as given by Formula (C) above are defined

when:

a)  Zis—C(=W)NR’R*)C(=W)NH,, where R? is NH and R? is alkyl; R', R* R* and
R” are H; R” is halo or —-NOj; R¥and R® are H; R* and R’ i independently are —~OH or
RELY is O; and T is CHj;
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As used herein with exceptions as noted, "aryl" is

i ntended to nean any stable nonocyclic, bicyclic or
woOnRomyskise carbon ring of up to 8 nenbers in eaciiBiong(04063

wherein at least one ring is aromatic as defined by

the Huckel 4n+2 rule. Exanples of aryl ring systeqs .

) i NGk gle cphwmnyNH- mp@@ﬁw]NHi)eﬂiﬁtﬂ[m}qaawafyb &Rid R R and

b|phen |, The ar% r,oup be gubs%:tute VW& C

R” are HoRe trohale iossCTiNy L?élidr% t?ﬁ? Hid& pndilt edpdegen enily are ~Ci.s

a]koxglyqro@/l ’ Hﬁ@%ﬁt%lﬁll?glll‘%ltﬁﬂ}@ﬁlthawl ﬁﬁbﬂp Y &l 4% ¥nd T is CHy,

erocy hal 0, carboxy acy

|,
O o LN RS RENSTRY SRS A8 %rﬁ&{zﬁw nd RS
are PNRS pé(]mgfs %&degéﬁcﬁﬁfly Q{eOll\?@} &, qamocg% EHEIRAR? is CHy;

néede wn to those skilled in art and as

o 0 Ly SETBLE RIS h o a0 SFLLYR” i oo

NH- 'R fcﬂl Ethcy L J«H&% RS'EDEC(@)V&-SM@%%@QV@'(EI o@n; RY andR "are H; R”
eteroc c Q§ed her ei n exceg} wher e not ed,
andrRst mtbptmieaﬂma@bJrQR r @V iepenekyhndcydi isdor

stable 8- to 11-nmenbered bicyclic heteroqycllc ring
e) Whi zhs L@(fMNHLCHgoacﬁax)Nmz,lRfsat‘ uR&taed, R ed HgliRigis halo or
heteroarﬁ and _which consists of ¢ QOn a g&gkﬁand R
NH-R5 R gridkflowhergR Hér@(%?rdn%(q)m@ddﬂﬁsﬁ)g kﬂft?‘ are H;
_OR2BA_ c}’\’@? 1;bHE RiT {;€MHnand |
am%%l &E%ﬁ&?nﬂgaﬁ%ngkngg g%f?gga %%2 OXIdiZES ann e
ddﬁb&ﬂmﬂdﬁmﬁmobeteroaton1quatern|zed and i ncl udi ng any
bi cyclic group in which any of the above-identified
hetfré’%’j(éiw&Nﬁ'@q KR8 (LUSREL! Fhéke RENZ ENEL, lor Alcyl; RHRY R® and
heterocy [TC ring y be attag hed at aH{ het er og t om or
R” @ee HOR’ as baiovdm—M{(E@fﬁllsteékylnR ambR reeatl Bn @rdlé éndgpendently
u T ter c ring may be partially or
wef%#ﬁﬁh §h¥gﬂgﬁéwggarg§E%%S|red For exanple
dlhydropyrldlng may be used in place of pyrid
g) Funtis ef§F WONRGEH=HNB " nwhere Feris @pﬁ‘arp?él}’owbﬁltﬁ’@@é}u@é\f glkenyl or

R B B0 R ST e

an& RY 'Iﬁd h&éﬂt%ﬂ are Hi JRH&ZZQ)Q adllywhere R5 is =C(O) or —S(0), and n is
buggldlnet yIS|I¥I -butyl di phenylsilyl, trityl,
0, bm%ét tsuE-alionyl; epd | 1%HRyI net hanesul f onyl ,

p-tol uenesul fonyl, or acyl roups such as acetyl and
h) pr ogi @nyct(—wmﬂlkzrﬁlﬁ e ke@timnyemmsﬁmte;d atkyl alkenyl or

het er cllc roups i ngl u . ipd . e »
allggyyl; Ry Pg{ﬁ A R p AR Eﬂp& dr NS oh RS are B R” and R’
ind@ &%@ﬁtﬁal N trhﬁ\ﬁ-fUd) 1%yaﬂlfﬂjYy {s C- c&lSBé}QJlé MWl T is NR? where R? is

rro i m dazol'yl, ‘fetrazolyl,” triazolyl,
asdﬁhaaﬁmwwqmmﬂa@&xnyl oxazonI pur|nyl car bazol yl
qui nol i nyl, pyrazolyl nnrpholinyl benzinidazolyl,

i) a”dztlEecS W?—*NHJN(W @Rz)t Qﬁeﬂe qfqg RY6XKRé1 A1k and R® is H or alkyl;
het er ocycl | C nnletles may tionally substituted as
R!SF" \RS 20DB/ 0B HR Fas:t/aloszo@@ @i yios 2lkeaskeptignely swesfitited with

ont 38 X MR HOSEIOR ot SRRAE S, 4RSS, or i
thioether; R* and RY are H; R¥ and R” independently are H or —~CN; Y is C-aryl; and T
isN;
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al kyl am no, aryl am no, al koxy, aryl oxy, alkyl,
heterocycl yl, hal o, carboxy, acyl, acyloxy, am do,
waoiboems418yano, sul fonic acid, sulfate, phosphoRCT/IBZNE(04063
phosphat e, or phosphonate, either protected or
unprotected as needed, as known to those skilled in
i) thez g tCam)NHE- cmﬁugmH(d}QDC@W)@IHeRI iR @%eand Rétaralt;, R is

Prot ectiye G gups |n Or .¢ Synthesis, John
el CBGT arhi GREd: 1 g FHEPRIeH S R I Bt v
1sOCg<ﬁ) Fg:t[_f)f theforrrula 'RC(O)-", wherein Ris
St

&d or unsubstltut ed al kyl or aryl as defined
h h
¥ tﬁéze'fl% rﬁ:Ef\Szf FRROCHE S VR Snefols RO R R R
andl'![g73 l?ﬁ %%a% kY i, R R0RE 3% deRkPhadh RETRHEendéifly are H or

term ar’ as uded her e| n uni ess ot herw se
halegeacfis eNR? laadi &ris CRO wereaR¥/1s as defingd in ¢hajrst gengrad gopediment;
linked to the nol ecul e through an al kyl group as

j) defypedc@lpyryr? U(EW)Rﬁnwh@%liéﬁyNHﬁﬁm%@dsm@Rélkﬁ R® and R”
unl ess o erW|s c{) ﬁlfled referf to an al kyl up
are &k Rfef&haéCdOIaHDRearh Ricete Flo R hiendes] anclgpendentl ekl gp halogen; Y

g fined above. The term "al koxy" as
1S_g);é8d% @'@GWQSS ot herwi se specifi ed, refers to a
nmoi ety of the structure "-0O-al wher. e lsk 7 e
) def £ AedCEDY S EHeGHeHT WARS ﬁ’iﬁl'fereag iro e & r?vntﬁlr#r S

h 3 f SRh el ot GRS SEHL SR wh
andgﬁy t e\é\ﬁai?roﬁg@‘lﬁ{r gh&%\lFégfIFaIﬁdtdﬁ%gl ude prei ry am nes, where
R? &ng definahigahy fissh genet ehibadiment Y éss-@yrnddhsl (CyCH,-CHs);

substituted by al kyl, aryl, heterocyclyl, and/or

n) Sul qux §9w?qm cﬂ%ﬂsc _B%H?Hme@m%ﬁemm Ve, R® and R” are H;

hyd rogen al kyl nnletles or gne hydro en and one
R* ainklyR® rané dblp. or THNO:; R Tranida Ry dare HhisRUsawd Rerisfiepend¢ntlysare H or

Lf refers to a noiety represented
'Nﬁépf?gs_ﬁﬂ%teﬁFSé%O) NR2", wherein R2 is an H,
al kyl , aryl 9cyl het e;ocycli%o and/or_a su{fq;nyl
0) gr oZps —@é—WQBC(CHé:r -6(WV)Rx Whene RoisalFdor WH:aR » BanfinfoR” are H;

?al%lg %%?el( ﬁeLtlle orI Zl)lg W tr%r 1sa££| (%gme&‘g} qhé) Er& (Qg%elﬁp&g)&ﬂment
RYERS R "Hﬂe,H*Rb,andmse 1ndepbhdeh1vl§ ardvHtor —@1%, alBylaor aBesmyl optlonally

Thr, Trp, Tyr and Val) in Dor L form or an_unpat rql
subifuties! wih enmx/mﬁ@@ﬁ SR, ne @N}%w%ge@n%res@aaﬁlsaé ;and T

é}ﬁr exanpl e, t-butylglycine, ornithine, hippuric acid
d phosphothreonl ne. O:her unnatural am no acids are

those represented b NH2 ( 000,
p) V\,heizeisn‘ SVE)-BZ-Chl,- 3& Ul grea% SIS\ %@i T‘ﬂg Sirst general
emﬁ%ﬁleﬁg Qfa/ % gt Elgi?i/a A é}l 4530Pin6d ﬁPt}QSﬁr%t"géheﬁﬁ Brbddiniat; R,
caprol ¢ aci 5- COOH) . termalso -
REcambi’s ese rHatR‘f adndahfd amnlmlcmrcal ~G}M RS 2adi RS weaH) Ry and R
1ndglgr<]3nr21%n }E%Efee Iorn 9 oxy, lfcls 2RR? where R? is as defined in the first

general embodiment; and T is (CHz)z ;

Q) Z1is —C(=W)-R2-CH2—A-C(=W)R2, where R? is alkyl or -NH,, and A is a divalent
linker; R, R® and R” are H; R* and R” are halo or -NR*R?, where R? is as defined in
the first general embodiment; R¥and R are H; R’ "and RY independently are H or -OH,;
Y is —CHj and T is (CHy),;
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acyl, trifluoroacetyl and benzyl oxycarbonyl, as well

as natural and unnatural am not acids protected at
woaodsmsyispoi et i es by protecting groups such aspCL/IB2005/004063

al kyl, phenyl or benzyl ester and am de, and

protecting groups known to those of skill in the art. .
) | n akd —Cl=wi-anRes(MVGOR’ nahete &’ 1anbﬂ}ﬂamhRﬁmsil—Hamaﬂiql RL, R
acj,ds contain one or nore chiysal nfers,

andglys grbfle Rt andec ermhdlaior cavHR gur nthShevhan By deieh gefsgiin the
first %ene%ﬂ %mblodltntte?lt T AR L T S én% RET £AEpenidBettyste Bor -NR?R?,

rés, are contained herein.” The t'erm
whére Rdtiesddefined iv the firstgensreberhtmrdanent] Wdk uleS:-cplylemdal s CHy;
amoni um salts that have a positively charged

s) Nityege e@(—\ﬁggen :(ﬁW?GRﬁB\QhQthﬁeis S ACHhQNfRSOMRER (A); R', R®

baS| c nrtr he ‘conpound i nt ef est and an

andappaopHi B end tzmerlmakx org-NigentCrsumdkyla®, dngrR @r@aHrpR’ and R”"

met odi de. or ri ate counterions
1nd§¥@3%ﬁ§ﬁ?? @DQIEESQ §&§m§ﬁWﬁgptq§1ude acetate
trifluoroacet at e, chI or g, br onmp and i odo gons

ed ,

t) her Biis-CHE)R eNHrC(N-%)cRdégher@IBn st-S¥tnand Bi ‘d‘ﬂH{ ReR e and R’
f h

AT S -

or A8, %81 %@raﬂtdﬂyl 3ptidrRA1l ubktiteied i with lmdea)ramyre\/hzﬂmnt hatis —C-
expresses reverse transcriptase. Exanples of a
alkynsily andi T iss(GHadb ude but are not linmited to, H V-1,

H V-2, HTLV-1, HTLV-11, FeLV, FN, SW AW, MV, and .
1) l\/bl\/ZLté/—CeeWWd —ORN(RA)-R?, ﬁ%hﬁeefﬁélst Hamsad:kyl,p]?\as&NTb; R!, R® and

ef 5t }
R PRt 69 o) 8Py S veregit Rafnd B CRAEL S FiROR Tidgpendently
are%fldyﬁso d‘@gﬁhaﬂd'lggr(@ﬁz)z whi ch bind the conposi te

I’ndi n ket t hé “tonpounds of the present

o | Ty M e oY i .

RETBAIRTCALIIPRY St arUHaq18 - SHSE A1 L thﬂsﬁyl T dridzie oI, R* and

as described earlier in this specification, Another
R’ rindenenderitly arhH qu2metisileY ant C-heisraselpntnd hitQoassay,
such as, for exanple, the assa¥ conmercial ly
)avazl §bJCR—‘7\‘)QWL1¢ERﬂ]t1f/?) YrwiesaR? anHl omalkgl; esd R® is NH,; R, R”

(r) st br Anot her neans for neasu
andng aare |H5|Ryam(gRg3pr%l§glth'n§1 sralleyd obirhsRY! eptignglly é%];lgléed with

t
ong hg%%c“ @s&ﬁcﬁ As{gvty syw’% colrlr%tge CI gma\/cé%a gngr Cis

thlédftﬁéﬁ MEfeSIhzaﬁ(aB Yefided innde dimst gbmrghembodﬂn)en‘a "and R® are H; R*
seribed by Bosworth et ,al

ands& 1lsirp%5ant189r@vﬁ 2@0&%8\4&‘8@“9&/ Y Fesoaenisg pele Gt eoneral
mgm%éﬂﬁf&e bLC R BORRL B ’fr*ié\NR? wﬂEfeth 3 a5 BRIviEALAbETE; Of

I’mmunodef i ciendy virus means a conpound

%) H VA lﬁﬁ?‘ééﬁcb%wﬁﬁegﬁlt @&Mﬁg of IRk IR R end B

areq{alé"bxv—ﬂ, R%and R are H; R’ " and R” independently are H or chlorine; Y is -SR?
and T is CHy;

y)  Zis —C(=EW)R-SR? where R? is -NH or alkyl; R, R® and R” are H; R* and R”
are halo or —CF3; R¥'and R® are H; R¥ andR” independently are H or fluorine; Y is —-O;
and T is (CHy)z;
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conpared with an untreated control. Inhibition of
replication of HV-1 nmay be neasured by any neans
wenowosie2t hose skilled in the art, such as, f®CT/1B2005/004063
exanpl e, by the p24 assay disclosed above. The
reagent denoted "nCPBA" in the synthesis schenes is
2) rretz;llg:h(t@:rw) CHERYQEHR s whak R” {118 ot &¥Fl; RS ARV agé R” are H;
s therapy” as used perei p neans..a conpound that can be

R antRn arq/haﬂmora@ Re@l}dn%n a5g HeR angd &y endenily arg H or F CFy; Y
is N;{eg é@%&ﬁa@ﬂéfﬁ{a@foﬁorﬂﬁﬁg rein, the term

eferétoarmlt ice ar or |éeIIuIar

) he e *ENoE- & Nt G Erah R §7 f M and A is
dlvzﬁéﬁflﬁﬂ(@lblw R‘aaﬂdiﬁarbre Al RETRARCEL YCNGrN oD, ; RARNORE are H; RY

cairying a part of the "HI V genome whose repli ca%]| on
andd®> ﬁmﬂwbm@ntlyrage HeoralNQ@y; 8disoyCHA end s did svhsfe Rhis as defined
res i nvention. The term host specifically refers
for F'grm f‘é‘a’ed cells, cells transfected with all or part

of the HV genone, and rmgma ecially primates
bb)i ncZ wﬁfﬂ@WhRnﬁéhge‘eQ[aWd 1N i), Whete Rintkhlalkyl, or NH;
|.ons the pr 1tpe 7 5
A”ﬁgﬁ'ﬁ’ﬁfeﬁgwagﬁ]ilmka‘%%flseg?f%gﬁ;}g a%% ca{l b’ ﬁhoiv\h/g\sljggaréu%a}?l R and

RY %k@ﬁréry-MHCoccp@mﬁl Y thERBraes ERRY anéRS] mdependetily are H or

for exanple, in chinpanzees. |V. Pharmaceutically
hydp@ze@ﬂt‘éms @C@éi #8d TRs dlir ugs, St er eoi somers and

Tautoners An active conpound may be administered as a
cc)sal Z i LQ@#W)M@—A(#GE—W]}M{}) velune i\ &4t eratalkyteneortdnrglene divalent

SpapSTCHREE» RGBT oAt HodhpBe. oy P frar APl R and

R® aaﬁé HYRY yan'dtlﬁﬂnfd ypé}iﬁ@ﬁt'l e ENG: -SXAOPY,; Qﬁsls'—'@hﬂt@@lf’and TisN;

arfraceuti ca acceptable salt, alter nat | ve y

0o o GL5 B R RO AL, 9BERL 1§ 39, bt o

alkély18fL sphds; 1 BRI R, RACAAMRT Yre H nRéom Rﬁaa@q{ or CF3; RYand RY
| ncr gasi n the activity over t he parent ;conpound. This
aredtt RVi anyl R°c andependsatly stel iy N Bpa’thii@Ra ig a¥ fefed for Formula

rmoft ound, and testin t
(A)ph&sv_%?‘éﬁr APy ({;Fbsy?ﬁgl ﬁg net hods 3e|sc?i Ibez her ei n
h h d K h f kil ]
oot RNRHCE OO HHOTHBARRES Mu e B ooy SEH0RINFrng, R and
h al 5”
Ip%r glzg% ?’Er ou & kilt&qﬁdlé) yR%‘&?Fr g R Q( RldeprdBntly are H

e ’specification to escrlbe any
or%@;d‘[ﬁ@;@uM@aDI yn@Tdeprapl e form (such as an ester,
am de, salt of an ester, salt of an arri de or rel at ed

) 9" O9R} L= W EW %&He?é AGQ§a hcar linkage
pat i ent, t1ve co nd of e inyention.

as Efdsfmetlefomﬁomihﬂa (eox)e smNH‘ R' 2Rd and Butamwﬁr Ragn@Bewre H or -NO2;
RY h e lle daly’ npd%pemﬁn&y are H &7 I—éﬁm%rlls c Na and T is CHy;

gg)  Z is ~C(=W)-NH-CH-(-CH-R%-OH)(-C[=W]-NH,), where R? is NH or alkylene;
R, RY and R” are H ; R> and R* are H or —halogen; R¥and R are H; R¥ and R¥
independently are H or —halogen; Y is —SR% and T is CH-OCHj ;

hh)  Z is —C(=W)-NH-CH(-R?)(-C[=W]-NHy), where R? is alkyl; R’, R* and R are H
; R and R* are H or -NOy; R¥and RY are H; R¥ and R¥’ independently are H or -CN;
Y is —C-aryl; and T is N;
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tautonmeric fornms of the conpounds of the present
invention, as well as their quaternary amne, salt,
weabosasels2 prodrug, derivative, and N oxide for reT/IBYes/@4063
t he compounds of the general fornulae (I) and (I1)
contain one or nore chiral centers, all possible ,
i) enapty oURWENERCHEREH €[- 0N, WiesreR ds eliyh® 'u@Edand R” are

The ter.m "pharnaceut.l cal l.y acceptabl g.salt" refers to ]
H; Rhend Ratase g[forar%rﬁso i Are finRc ring e E@ﬁb"é’g 536%{? g5 —CN;

.8 6 LQn ' har maceuti cal | y acceptabl e, and
Ylsahéé?lg%%&%%’ %&ﬁgsr@{ﬁﬁ%ﬁs t he desired biol ogical

.oactivity of t rein-i 1{ied unds il .
i) oxii B8 TG R raal M 6 DB e Aot oisy Govlene: R,
& 7 SRAr, i r CNO,{ RELAPRItIE AL RY dhge{*Uindependent]
R ?gr?ﬁs%g‘%ﬁf J@%%E{ﬁ%ﬁ’fo?@hﬂg pr esendtrgi Aventi on. AnI;/ Y

are $bort-NHAH; Yriet-&) amsl T 1seCldgsi red bi ol ogi cal activity of
t he compounds contai ned herein and that exhibits
kkym Ny, Wﬁl-akmmr@ﬁégﬁﬁrt[evv]tmgc aliagé ol isefd(@RS a8 R is as
i ntended for i nc; usion her e. flar mageut | cally, .. &
defimed ért Eryimulas )1 B ,iRichndiR’ ereddeRdenil Re@rg Howr OR", R" and R™ are

_phar eut. cal,l a gbl rLgapi ¢ Qhy2i i .
. BB BRSERL LS I2. R AR AR P oo
the &iR¢ deA&aBendodldméntghdUB & Cles;ei n, as for exanple, in the

synthesis and/or purification of the conpounds of

i nteresth Thusy @t dor-Sart i, RIE =t f @5 IfICRUSORL; RY
D herélgl\gﬁ-wmi%( %L(an‘p#@gz f@sma éq{sé tsAI%a(r:liél ude 4
andt Rbae Her iNRTR whnre R0isgadefinedaini ts firss igeheralssmbagiiment; R™ and

R G5 0 R 0o GOrRend Rl Fhan Pt DR carb ot Lo Beb,

carbonic acid; and salts formed with organic acjds, |
mnduch insCE)-NHAWPCE (R o€ W] Ric mdhereaR e s -oNHc il Rojeapntionally

acid, tartarjc acid; .S#CCjpic ci,a, st ¢ ACI d. ;. p4” 6’
st s BipleFordo i 27560 B Saq B RC gl e G0 RV ana R
are¥E RY 4@ GncRpbilientlPakdHi & -ACRIR?, alhgte R isdH dbfined in the first

pol yglutamc acid, tosic acid, nethanesulfonic acid,
genaeg) letnbatlisreat Of fsori-€1-aelkal; andipHs Mal enedi sul f oni ¢ aci d,

a-ketoglutaric acid, a- glycerophosphoric acid and

pol ygal get. 16,2 846 B0 QgD lg2s: i udeqt €anti
m)fior FoRa O MO HRERD R 8 s DRl 2B Contionally
subsfighteodicimryf s0netetolsilj R'e REaunid R TrateaHs R smd R ase H or —-NH-R’-

cal ci um and, magnesi um as well as from.ot heégbaiggn 3
Cr.yalikyl, prhsuiRt 15 aStigEaedbm Bk first eensat FROQHEPRE Be gRel £q) 2re H; R

and®RY” ip%ﬁﬁ%lngiaﬁ'@ﬁ ﬁr 58/ 4 aikr?’(lz t&‘f |aH&§ﬁ1§ ﬂ?ﬁﬁaﬁ@ EibsBetdd @th one or

met a such as zi bi's barium or 5.
moéd HOHNER, -6(=WDH, halcgeni, arNHer Yres-Eratirenglh aschT neSR” &here R” is

2006/ 054182 PCT/ |1 B2005/ 004063 such as amoni a,
as ‘xﬂﬁnﬁgg@rﬁ%ﬁﬂﬁ)éne- di ami ne,

D- gl ucosam ne, t et r aet hyl ammonj um _or et hyl enedi am ne.

0o)\br Baw eC(=WHNERI(R 34 EW INERUG4—PHOTS vehere Reds alkphnard R’ is
R Nt L
~NPICOLCYY 26Tt BarddR 8 a8 D REMghdt REtind dpeni®@dn@hakd Hest —Cy.6 alkyl or
alkenyl optionally substituted with one or more halogen; Y is —C-alkynyl; and T is CH;

pp)  Z is —C(=W)-NHRX-R®)-C[=WINH-R? NH,, where R’ is alkyl, and R’ is
optionally substituted alkyl, aryl or heteroaryl; R, R® and R” are H; R* and R”are H or
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(i.e., hydrolyzed or oxidized, for exanple) in the
host to forma conpound of the present invention.
woyepicnakisexanpl es of prodrugs include conmpound8CThBI005/004063
have biologically 1labile protecting groups on a
functional noiety of the active conpound. Prodrugs
—otinel RUancRANAe YR hiat RT dmddpendoritlshiazeH, or-@dlsged,Y is —CH,; and
n}nated dean1nated hydggéélated dehydr oxyl at ed,
T-WBgwbepdeds ageafiper 405 yl at ed, deal kyl at ed,
acyl at ed, deacylated phosphorylat and/ or
qq)deplms pIﬂQ#W)aﬁI&HZ(tR: )P EORE- Ripwhetei RcielsczrlhjdoamUR Theptionally

npoun of r esen pvept i et t her, $Ses
SUbéﬁﬁtQﬂ @ Yl’a%rty \ﬂrt t‘?f&%’iy i({ ge i”b‘{; i udks ng I—ﬁ“\?‘s% are H or
-hyg)%]zﬁ%l & #¥3hd ROV 2818 RPELAPRT '1H<fe%eﬁ&énﬂ GEEOYNE NiRdtwhere R? is as

ts suc activity. Any of the oxo-pyrim dine
definedyio tiredSrsogemeral batodisreat; andrdyis KeHadmi ni stered as a
prodrug to increase the activity, bioavailability,

) St abi is'l(Y(wW)LRhAh@( nﬁml vBerd Ré 1§’LNHerahd1 esis efditdient spacer
oxo-pyrimdine. A nunber of prodrug anéds aI g,o are
& h

linkagsvihat isroptienallyasubstitutsd aiyl @rnhetanorewl,aR ge H; R and

5I i pgphi | ) kY 50
I AR AR B e
mqulrpmﬂm desamsiesdaf is;gbst i tuent groups that can
replace one or nore hydrogens on a heterocycle

' nclu I(%Igl?{)oﬁ%{eré RMs aﬁ%g Jgnallyaﬁéféijocy@é W’ RS and R” are H;

Ster0|da rate 1 ncl I Ng su
R413121 Rii ae ¥ ot ¥Ceyakyl qrhdispibdptimind]ly substltuted with one or more —OH,

SR, g R Eg Rl e, 05 sfipnEp A and R are

fifs %@Re’qn&kbt&ﬁﬁ& kAHne cHl%PEPOPH;d—G-Qﬂ@ﬁﬂF SMET ds MRS iwheek R is

fect hods of Treatnent In one enbodi ment, a
as defideddooFortmidafAdent or prophyl axis of an HV inf ection
in a host is provided, conprising admnistering a

tt) 3- Phogpiging N}EACQ% Owhérean ROk alldiflen’éeﬂﬁerl}m@fe&ﬁf alkynylene
In one partlcul odlne , the comund

divadimit npa@telnré@g@rlhl lrs yNHzp@ndethlérmzyR &t %r#ddi | gre H; RY and R are
H; dg' q,‘r@tlgn are aqd ]g.d %AT? tl§ %Pecfﬁtr(g@gog lWY’ls —(CHy); and T is

(CHg)gi cally or by i nhal ation ther apy. The corrpound may
adm nistered to a host that has been di agnosed

AL SUPENUEIRE Al i S e o
aldyasglene divateay spaoerclinkad Rine aed, duylenea)s heterventl, ofd lgfhls —SO; R,
5k bk b Kbl pools e BRI by bpendeny

r L @ﬁ;red to reduce or prevent
arééf}%%@ %%% {g cqzﬁl red i mmune defi CI ency

R oot SN HAC R Qb P 26 dria falh of eleiingy R R
an@RT drS K1, ®F dnffECEé PNornhid; 1 Wnd RA” 2001 RET a0 dhidepétidently are

the active conpound ethl bi ts act i vit % i nst drug-
H or -NO;; Y is —O; and T is CR” where R” is as defined for Formula (A);

ww) Z is -C(=W)NH-A-(NH,), where A is an alkylene, alkenylene or alkynylene
divalent spacer linkage; R}, R* and R” are H; R and RSare H or —-NO; R¥and R are
H; R¥ and R¥ independently are H or —halo; Y is —O-; and T is C-carbocycle;
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resistant fornms of H'V, and thus exhibits decreased
Cross-resi stance against currently approved antiviral
woOhersapsBs. The phrase " activity against a PCT/IB2005/004063
drug-resistant formof H'V neans that a conpound (or
its prodrug or pharmaceutically acceptable salt) is
xx) aCtA V@ —@EV)NIL-R° & -S04k, ), S tvihaden And ik haranll§CH@, afkdnglse or
than approximately 50, 25, 10 or 1 mj crom)hgl & R”
alkynolene dtvalent epacer Hnkags; Bnsoayhtlons erghsigpanlidt e Bsi g R are
.beverse tr CH bnhl k. et RT: | r —NH-
e e R i
R°-614 alkyl, wheleeRS ishan defredoin mhet dirst Benepal Sembodimeny; 1Y is —C-
m cronol ar. |n one ngn-lim.ti od] t, the HV
carbpgyelptandtly ﬁi@h‘é@erﬁ& SRSy gn?‘? g‘ﬁ?ﬁ?ﬁ?iﬁ@?mt ation at
| ysine 103 - asparagi ne and/or tyrosine 181 - )
yy) Y Z eisneC(TWONB(RIp IO NHoh «S(=3R0Me vepsesAeds fay optionally

their gbility to_.inhibit reverse ranscl.i.pt ases .
subgfibted ey, Yemaerrc e SR Goah aBA LPIRERR s o5 dcfined
in tHEHHY %@ner&i@n&ﬂ%&ﬁt&'ﬂ,@m AR RV Viré W; REN ikl REgkel1y 08RPR® where

particul ar conpound’is determ ned by,eval yating_the ”
R? ¢ompalefided iin the sfapt gdessalr ernb@ﬂmwnt;hﬁ‘éa%dp&i faif‘?:g{;i Bn & R

. Wt her ..confi.r nat or, .S 1 to those skilled
md?pr?n{iﬁgltyaﬁf?Hg _gﬁ’:?ﬁ—\ﬁg’%;p%ﬁﬁrd%%npounds typically
exhi bit an EC50 of, | ess than 10-15 M hn ogg. —
zz) e disme (= WINE(S - EaWINBr ArHe V8o s REien db| 18 s 21 goptionally
AU’ & SRSl (RKEE is as_defined in th
sub AR Bt b s Sl YR 4 SRR (RKTC [ asdofined n the
firse¥gees sABodiseperR'eRl and R bire FH R odnd RearbF\omp MR Rt whea R is
in this rapid and sensj.tive _assay,e |l n.a_ fel ated.
s b i s st AR AR, B dependenty
are F& SAERAE, § NByiahbreVs af Q8RAIANG the fifke bedmIn@kbodiment; Y is
plraque reductionh assay" which nmeasures the
—Cdﬁfw@ytleaaﬂcb'hiaﬁﬁ;onpound necessary to reduce the
pl aque nunber of the virus in vitro, according to the
aaa??t gqg%\%gﬁ )E[‘ﬁ QR (EWYRHPRE-C(-SWhOH!, WheRs 1 i8 as dyfilddoor Formula

C50 of the corrpound?_. In sgm;, enbodi nent s
(A} eiseomptomadlyeschititited diwalantspaces [inkags; Rh&n axl Roare H; R” and

| e th 1 cromplar t.g,eénano 1 6l ' '
R G H o RS £ BRI ol T AR TR ek e B o
hy&ggﬁg!mn@and’g@s @&mhgapdhoi ndol e conpound is _

adm nistered in conbination and/or alternation with

ne.ot e ' L r .- Bk Vica
55 RPN SENEET I L e s o
Foﬁﬁifﬂﬁ dAENts af bpti@fr{aglg(shb@ifrutadi dl\ga}ﬁlt epe}caglinlvag_eDR ,r end R' are
such agents_in conbi nation _an ~al ternat |
H; @aﬁom Core T oheNE o alkyl, B2 and R Brq ﬁngaq‘al"%s independently
are;Ig Bl LGBV 90 NRP wHAR R a5 BORQU AR first Bhefd] ERBbdiRdent, and T is

I}
mnistering two or nore such agents In conbination
CHnd/ or alternation produces an additive effect in
inhibiting HV replication.

wherein W is as defined above for the first general embodiment of Formula (A).

For all embodiments, subembodiments are defined when:
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In conbination therapy, effective dosages of two or
nore agents are adm nistered together, whereas during
wahomrosatse on t her apy an effective dosage of eaelTaBmni/004063
is admnistered serially. The dosages w || depend
upon absorption, inactivation, and excretion rates of
tEeI dr ugxs) ﬁzslswd—va)smtmrafwwféluénmmh UR?&(G(%E)R’ R%
ski t he age val ues_al s ar
CCOWBRS eREGTHIBE TR CBad { o ySHRS TR ST M- (e cow)-
NR. y particular individual, specific dosage regi mens
d schedul es shoul d be adjusted over tine to neet
the needs of the |nd|V|duaI and the professiona
i udgmsntz)oiR4 RE perRoare HdmidR’s isei) balggey, asd phloving impprticular;
the adm nj. t|o of the co ositions g
i) DS CED g6 SURHh AP o RS Loy i avh o tperingafigh, or

amiﬂ?)@%rb@gﬁ%ﬁﬁ E:%h 8N whRZYSRonHAE dndyNbé REbstinitdd with one or more

cycle, and nost typically in the case of
-OHJ \C(=|W)H aG(HW)QPheNEéz\Ré,r @11 alkoxyr optGse thipethgro s pse of the
enes. %s been denonstrated that the efficacy of
fol I%Tthl’—’lf‘ ‘Wug can be prol onged, augnented or
restored by adm nistering the conpound in conbination
ofy al REr pAthe® Wik hy@oses andR*asdalogehaps third,
antiviral conpound that induces a different
nmut ati an(s) omthat selected f the principle
dug. R éﬁaéﬁ@b @Bﬁﬁ@ﬁaﬁbdﬁgRglﬁgﬂpg%éously reduce the
possibility of resistance to any single drug and any
sochat gt 6C T y, the
a(ﬁar rrgcbg ﬁé?i%:sar@ g gei?nstarﬁ!li%{ﬁtllggaﬂc’g\g{r ot her
paraneters of the drug can be altered by such
odmbi Rat RérandR’ achpdnogen,ond Ricis &y For exanpl e, the
use of a corrbl nati on of drugs may permt an

i ndi vijaugk h ifatian to be given at
dosgg ﬁi ﬁgiﬂgﬁy%ﬁg%p%£d$§ﬂ§CﬁﬁT%QU|red when t he

drug is adm ni stered as a nonotherapeutic. Likew se,
when ®fURS andhRet atcay@ekenliahli ® eistChst ages of the viral
life cycle are conbined, there exists the possibility
for potentiating their ef fect s. Mor eover, use of
conmbi nations of drugs could lower or elimnate
undesirable side-effects froma single drug while

IIIst iDefinftieoduci ng anti-viral activity. In general,
combi nation therapy is typical over alternation

or o SEReto e, detiiopB.ad ot Lo M ROE Milges operwise

indibged reat ment of HV can be, for exanple, a protease
I nhi bitor, an HIV-|ntegrase i nhibitor, a chenokine

I nhi a;'ntgeosr P]ec1f1 ﬁ%? ra?ﬁ Mfcﬁlngglﬁésgﬁgﬁde N BERLEO 5y stltuents and

er be a synthetic
deﬂblzﬁiv@@&tdjﬂ)r 1Hﬂs‘d&ﬁoﬁ @86/, @hd W 2ndEREBR 00t ﬁ@ﬂﬁkﬁBvalues or values

reverse transcrlgvase i.nhi bi tor % §¥?
Wil PR cEERe O Do SHRALT SHIRE A AteriyRiaS; Whenever a range is
debertRTbrdhn, the rgﬁ% ﬁld?gﬂgﬂ{t ﬁldeéea%ﬁclﬁ&ﬂbﬁr of fHel@nge. As an
compound ey b ate analog or a
illhgtiion ehimpibﬁ@'hem Qi piatkgyt areArelfersd ta,ohsi listing indspiesdently dncludes

dat a
Ci-alkyl, C,-alkyl, Cs-alkyl, Cs-alkyl, Cs-alkyl and Cs-alkyl.

“Halo” is fluoro, chloro, bromo or iodo.
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collected in vitro and in vivo for certain antiviral
conpounds is found in Schinazi et al., Mitations in
woebtrom3s1sal genes associ ated with drug resi st aRCE/JIB2005/004063
International Antiviral News, 1997, 5(8). In certain
enbodi nents, the indole conmpound is adm nistered in
Con@l]ﬁﬂt" eﬂko@’fd/‘ﬂke@l’l’ etdliatnydh etd.t ickdes both stra1ght chain and
(2',3 dldeoxy 3 -th|a5fluorocyt|d|ne) 14104
brafchap eeovasi HoweyaxisTangngeds e indixidugl radicalsheth as PTOPY1 embraces

0n1§ ﬁ}aavtlrrﬁgf}lg@air@?ﬁ fé l\hﬁ%?éaa .(agﬁgﬁéﬁeg ggelﬂﬁ )elsom%clg a6 “isopropyl” is

speificallyhiefmed sugh- di deoxycytidine); DDC
(2',3 -dideoxycytidine), abacavir (1592U89), which is

(189&113%'?4%[ §2d HL AP 2fd unless otherw1se spec1ﬁed is a saturated, straight,
cycl opropyl -am no) - 9H puri n-9-yl ] - 2-cycl opent ene- | - et

brafied) oﬁmcnﬂHmarmiohdjarw oDRertigry/ihyéedyrbomat, fog exagpie, Ci-io,

Q her t r al goent s 1 hat ,can _

and SRR BRRGREIIT SIS AP TIoRo b PriSiEBRoBiSE Boblly,

butdl S%lﬂ?@?d J%fo%érﬁyl' n@édﬂ@ﬁbyl bl«ﬁeoﬁérﬁyln Othekylm iseHetyd, cyclohexyl
arnét; “carbovir; acyclovir: interferon; fusio

cycﬂohhxﬁmm Busthyentif deamc@aﬂbuaMn@aldea@tbx@P% eWhen the
con& lﬁ?ﬁf ges % UF atﬂ?wbs a(llg){lg(r)n%ﬁ g %#L?lﬁgd %}gg&ﬁeé @gﬁ)whlch the alkyl

grolip-a Ib@xaib@ﬁwkedﬁnﬁhid@r BRUAGIN EmIBCR) . h)id%)eylf anims alkgdémino,
may be used include Scheri ngl Pl ough! s al llfl
ary1am1m,faé1fqm @wlqe;mml@hgterqcaﬁ bhelo, Cabaxp aCHERSIIONy GRifgy Ditro,

cyaflg Sm&{lga&:l& Bﬁosgﬁ?lﬁgg &'Sggtlg_%hﬁg%gYﬁmosphonate either

| na lons wt
pro%&tddfbrtuhlproiﬁeqﬁémpie@a’lemd at ksowmto theseaditiadi in ey axtl and as taught, for

i ncl yde Epzi com ( ABC+3TQ) Tr wmrC ABC + %‘Iim Wity AZT)d Sons,

1;AB 3(
exapplgan Sreqnret aly ratgative G AU

Thilf'&(ﬁ I1§§9 of protease inhi bltors that can be used in
’nation and/or alternation with the conpounds

:jInZﬁ:“ g%%% %\%grll y1 %!ﬁ %ie%She(tr)%%}a%ﬁ%n ess otlhierw1se gpecﬁied includes a

Clj; %a a'%e({, rsh‘éfﬁ’ﬁ( YorDiched, 3o iy Qoreatd) e 10 Yfok Rixbid@RN cilclypropyl)
alkgil |gBIlipy |m¢1hgmg choithh s]restitbied yarid- yngubstisyter diorms-nepipps) otherwise

spggrcpﬁ at%\/delrb éuéig}@gnc\é 1$1§,t ! ¢r} alklgf)][ ffa{] % &Pf#@o}%%lg%n}o%r alkyl is

typidal. OBR¥ildily, whleR alidyl batser aﬂ@fﬂ i #autiable(iRoietye insubstituted alkyl or
Anprenavir; Atazanavir; Fosanprenavir; Kaletra; and
lovpivRllyt typlcal

{[4R-4(r-a, 5-4a, 6-Db, 7- 6) - hexahydr o- 5, 6- bi s(hydroxy)-1, 3
- bi $68-terms “alkenyl” and “alkynyl” refer to alkyl moieties, including both

sulggrqﬁhg%arghh%]sﬁ)g@tﬁg -5 ‘é e?rltﬂ?ll H@qs l)rgne%lt %gfgf‘c]gqng 18 replaced
bylapﬁoable gt}éﬁlez%)rﬁ{ O%Jcéz(f %&;@%&%Qﬁé}l Q}}]e[-propenyl 2-

npoun t ‘can be adninistefed in conbinat’io
pr@lehﬁ[ nhbitenyl 2-butehel, pBdnidnyhddipentenylaulpenenyl s3-pentenyl 4-
per?tre]rtl;ll,_ \{I—hre;acleny 9 %)rugr{y?s -Ihré)%claﬂjy 4(hexény1 31‘ élle)zuanyqI glmll'arly, Cas
alkynyl may be ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-

hexynyl, or 5-hexynyl.
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cycl opropyl - am no- 9H puri n-9-yl ]-2-cycl opent ene- 1-neth
anol succinate (1592U89, a carbovir analog, from
waheoomSnise hKl i ne); BI LA 1906 (N-{1S-[[[ 3-[ 2S-{ ¢4 TiiB2005/004063
di met hyl et hyl ) am no] car bonyl }
-4R-]1 3-pyri ndi nyl met hyl )t hi o] - 1- pi peridinyl]-2R
hy dTleXﬁénﬁ gfkgtéﬁ@yfeﬂfﬁb ey h)s@ﬂilméd Istréighnelain, divalent alkyl radical of
car bonyl - et hyl pr opyl } - qui nol i necar boxai de)
the fqgpnl Hvhesgiar 0 ﬁg‘é(lh‘?eﬁnbhw of nfeeon M Nfo( ?
di methyl ethyl )-1-[2S-[[[ 2- 2, 6-di net hyI phenoxy] - 1- oxoe
t hyA$ asddbdrein2iRtth yektepXiynd as noted, “aryl” is intended to mean any stable

mo]@(%?fgf{ql a@wbm %lb]g ggm%%%]gl Icar} #gg;lng 8? H§) icopimr ng%)dl régsg%gerac OI)’(lr?gm wdhe)rein at
lea§ a?gmrtﬂ:d&g RSe) %ﬁfﬂevﬁﬁdlééﬁ)lnﬂi‘ gul@'vEEx rﬁ@lélﬁ aryl ring

lvative HI prot ease inhibito

sysi(eBrsllﬁctlodle pheayls nﬁﬂﬂhﬁb@eﬂa}ﬂyﬂd@hap@my! 2ng biphenyl. The aryl group may
di h dro 5- phogghononet

TR G R T .
a1k¥1 aﬁ‘ﬁ{dqﬁf}llﬁlﬁﬁo nakd, hrydordyy, dikdyy, %Eféfﬁd:lyﬂl%( daloNcabdxyheyl, acyloxy,

hi oneé) ;

amidd; ¢, hyajmoqufoaahmdw)snﬁomiyla]:@ pfeem ybopphsnia djdriphegphate, or

phoggl\l?(alag oﬁ{téérrﬁr?{[&é obgm rggegfedh% gd;e\éS 6%&18%@/ ltcpfﬁ'byer diftled in the

art SR taﬁg Y&)@xaﬁpﬂeznp{}kféﬁb lefrhic Profebite) @ittupsl i O24antd) S anhesis,
e); 2,524 dr ox am nopent ane am de HI V-1,
JohprWilewnand $ortsi Eliur%Egl ﬁﬁé‘} ck & Co.); L-697,661
(3-{[(-4,7- dichloro- 1, 3-benzoxazol -2-yl)nethyl]am no
} - 5TR¢ ety Bher@bbydie’ pyr i“Hitaro2(dlid) asrms)ed Hereif BRCept where noted,
reféré 1% ﬁ(ssab_le% 9 Tomembsrad spas dgg@% s&e)t’aﬂh—ﬁ%@ bicyclic
hanof P
A R &?%ﬁﬁétza‘; Mefichit tidroaryl, and
whichR)on@m‘(sZofp&aﬂxml‘ﬂmmKs)mﬂo&tym qedpyfbyE h@telmahm)s including but not

oSS0k oy e RSN R B ety

be BS{ fe@ls b/obih hﬁfogeﬂ ﬂe@é@to& ihtdhiba- Qﬁf‘lﬁdl ﬁ/%)any bicyclic
onyl ) - 1-aspargi nyl)-am no- hydroxy 4- phenyl butyry |

groklj) thlmh arfyuafithe hboveridértified hetareryplic pingois fused to a benzene ring.

Thégﬁg%kgéﬁ)cq%@gsﬁg% ﬁtt%cbié)a ?ﬂygrﬁeésrgﬁgél é%@) ba?cmf Lx)mc% résults n

the(d?é!ﬁfo?lxdﬁeé Bpabler BactusS TRk eheirOdreagc kinBiry BE pafti@lpor totally
Sear | e); SC-55389A (hydroxyethyl-urea 1sostere

hygrogenatede asndasised. orFrGemmdeaihafropyndns g bsoused in place of
py]{“éﬂ%’ ;FS“P%Qodfggg’gng?n%?@rﬁi}é@ern gr%uﬂ@e&mélhe@er&ﬁyfrﬁltdp%k p%olk%b‘ted as

nedeldary Jor4lleddenz ogunapi proRc iy -grbupenéyr (xdygeasen nitrogen include
Phar maceut i cal s{l TIL.BO 829

trimefhylsilyls, dimethdheryhskyl.o- A hiPutgldiphepyeihyy . trityl,
su%&ﬁlﬁcﬁg%eﬂ dfgl?gl[alﬂ% %fz)%q;(l)-t%lugr}]egul rl] or acyl groups such as acetyl

andPp@pbioRgE Ut | caI s); TSAO nBT ([2',5'-bis- O
(tert-butyldinmethylsilyl)-3" -spiro-5

- (4N ?mrﬁ‘f?ln%y?&m ‘?e?éat)b'lﬁlte%a%y} 2nd Cﬂe@éifbél%%lﬂ: grdupd include furyl,

pent of urano nethy -t hym ne)
pyfidyl] Pyfitnldyte pimdazityy, panaizingl, opipgridintiln pifergnyhothienyl, pyrrolyl,

pyr%gl(l)rg{l Ogﬁr%gl%dlr%gl:—r 41'111%%2(915{ Otgtél‘:azo?yl, triazolyl, triazinyl, thiazinyl, oxazolyl,

purinyl, carbazolyl, quinolinyl, pyrazolyl, morpholinyl, benzimidazolyl, and the like.

Any of the heteroaromatic and heterocyclic moieties may be optionally substituted as
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4-[[5- [ (net hyl sul phonyl') - am no] - | Hi ndol - 2-yl ] - car bony
|']-pi perazine); UC (thio- carboxanilide derivatives)
wOLmorosyiak ) ; UC- 781 ( N-[ 4-chl or o- 3- ( 3- et hyl - 2PCT/IB2005/004063
but enyl oxy) phenyl ] - 2- et hyl - 3- f ur ancar bot hi oam de) ;
UC-82 (N-[4-chl oro-3-(3-nethyl -
desérittidl 5wk Y Mg einyiulimg- ilbiitioRs) Withpdirnacaoteoiiread) amino,
e); VB 11, 328 (hydroxyethyl - sul phonam de prot ease
alkylaminsi, pofamineskesss avaRey. Wiyl Beiseocyclxibalos carbx) gyl acyloxy,
rea. proteasecinhjbit ( ; K hosphonat
i Bivel BTSSR, Bl PHRBRORYRER bRt of phosphonate,
cithep pRaedied of ufifretdctedenst needed, sasdahoivmi ot taosxiskitied in the art and as
conmbi nation wth the protease .inhibi G 1350. .The
taughy) FQnEHRAEIR: UgsCFRse o cbn DapEriNgaHIBY BRIC o YN}
Cur v een in clinical trials for use in
W1{éﬁgﬁ§?}ég%fn"@fﬁ%ﬂ@fﬁa?% infection, and therefore in one
enbodi nent, cgn he used in combi.nati.on and « . .
a1t SR ool LR SGTATNRS O5HG FEm aGEl)-> wherein R is
sub%%%tdé%subgiﬁ%dl\ﬁﬁﬁ Mapagaéfite@mersdd C Epi vir(r) brand

am vudi ne d axoSm1thKli'ne abacavir generic

Ziagen(r),. ABC, .or 1592U89 d ax it hKI « 2 .

7 ASENT BAE BEERPr: OB t0 SO Er I RECIQAT pygherein R
is sOBtitB €@ bF unsabstifdle Ik by afT @ndtfine@h&rein.r/ ritonavir

Abbott Laboratories AG 1549, S-1153, or capravirine

(CP Pizer 6 r - - DRAER, 1
or, af IEer\r/nacacrrTﬂn I%T%ggg'%geg%é%%egg %oﬁggﬂsyﬁﬂ’%éﬁg%ase( r) ey
grogf) ap defigdr oy linkedAP Y e maktulv\Etougir analkyl/Goup as defined above.
axoSm t hKl i ne al desl euki n generic Prol eukin(r), or
| nt | b Lis 2se AR ufiRdsPAh 8 8N sp RITRAXRYAIS to @h alkyl
DAP%B%B%%?a?%g?lekagéise an‘p?renavisr genelri Sép Agenerasfegr%), Y
grofp\ds dafdadbovelinkéd-td Tifs GbrxdSirohgi amaryARwup as defined above.
Agenerase(r) brand anprenavir, 141V84, or VX-478
A axRSpEkMloRE” 2 2hRA BB inleR HeKdrFidBRpadiAed MeBo a moiety of
BMS- 232632 Bristol -Myers Squibb AZT, Retrovir(r)
thetstraotre T-@oalliyd’ meh¢rz BIKy1 @ asxigBndd ahkavene  Bi s(POC PVPA,
Viread(r) brand tenofovir DF Glead Sciences 97 WO
200640 %é 8 2anRed” h8APh&8i0MIess BitgwivanpediBiad) fraftsutoes moiety
BMS- 232632, or ReyatazTM brand atazanavir .
repBrsented bympe stusstd HVRBrvedaebdes grimppcapgaps, and secondary and

te 1£1jysatm%|1é %%Eﬁal%ibgﬁuteﬁat}yaﬂ@l,i :9"5?1, ﬁe&ﬁ%&@%ﬁn%géﬁfbﬁﬁ groups.

Thus, R, may represent two hydrogens, two alkyl moieties, or one hydrogen and one

alkyl moiety.

The term “amido” as used herein unless otherwise specified, refers to a moiety
represented by the structure “-C(O)NR,”, wherein R; is an H, alkyl, aryl, acyl,
heterocyclyl and/or a sulfonyl group.

As used herein, an “amino acid” or an “amino acid residue” is a natural amino
acid or some portion thereof (i.e., Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Hyl, Hyp,
Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr and Val) in D or L form, or an unnatural
amino acid having one or more open valences such as, for example, t-butylglycine,
ornithine, hippuric acid and phosphothreonine. Other unnatural amino acids are those

represented by the formula “NH,(CH,)yCOOH”, wherein y is 2-12, and includes
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capsavirine (CPV), AG 1549, or S-1153 Pfi zer
Conmbivir(r) brand zi dovudi ne + | am vudi ne, or AZT +
WO BTWe@sasoSni t hKI i ne  CPV (capravirine), AG 15287/1B2005/004063
S- 1153 P azer Crixivan(r) brand indinavir (DV), or
MK- 6391 Fh erck & Co. d4T, Zerit(r) brand stavudi ne, or
aminiMkaddie 4cills ﬁ{dhsats%aﬂﬂr@wﬁpﬁio’sma I, N-PBRD)s-COOHNU Tke térm also
Gl ead Sciences ddC, or Hvid(r) brand zal citabine
conkofsesmatuzal anRownetural giminy/jagids %ﬁ?ﬂmﬁ AmENIPIgeRbRg FEOUDS Such as

MY-.40900 Bri st ol - Myer.s i.b (el ' .
acsRPRReTT RS R e e LAY pelil S doRhb el aminor
aci@ieRtdcted it dadtlokcy mélidties By pRM¢tiAQ IPOupsr sush ab Oyl exllsyl, phenyl or
e s S o B bt ST e, 1
© B H BlpS | 1
. Sgui b ' 2 : . ' .

e A A B G3 BiR hs,

posgb:ﬂéit&:eod?'\%/éﬁﬁﬁl gmﬂi %lgai[ﬁlﬁiﬁ, inShiirigviadth JDEraaud ¢ L8 flammiy @rizmixtures
ri stol-Myers Squi entrici.tapj ne ic EnmtrivaT

thetgpt G ERY B EmBOREHIES BHETBET JTBRand ent i o1 { aby e,

or FTC Gl ead Sciences enfuvirtide generic FuzeonTM
or The@rlrineeinaramndined i need hetein Robites Epitenaryrammenitm salts

et GRS anerics. mpooredoryecE i BBt g 2 oo
nitr] @g{)@{e%ﬂﬂaggnf gﬁﬂt&%@%ﬁ%@”&?ﬁ?opﬁ@[d@ammg agent such as, for

nufacturer —erythropoietin (epoetin alfa) generic .
exagrpder intefhyliodide hor Beozydiodideor APPEAUTAHS CORBIRACH A §eAORRARYING 2

Soft Gel Ca SQV. { SGC f fii - ‘he. -
auf E5k ot G S BASERR- BI85 BRSHES ions
G axoSm thKline FTC, or Entriva(r) brand
ent Ascisedbeietn, che deren SNrdss’s dpaotet ATHAE 04 ke compounds of the

pre%rkf; ﬁé‘ﬁ%@gg % V%{ile-lr'o%g JRAG5R. lﬂﬁg%ér?p M%}Q -dxfilizedFRERSM oxygen

( or, Tosanprenavir,
atofd. axoSmi t hKl i ne HE2000, or al pha-epi brom de Hol | i sEden
Phar maceuticals H V-1 I nmunozen generic Renune(r),

Sal i Vaeal B8reirP’ a AGLBEHrtMURRIIBE SBYNSBulOR: expresses reverse

transcriptase. Examples of a retrovirus include but are not limited to, HIV-1, HIV-2,
HTLV-I, HTLV-II, FeLV, FIV, SIV, AMV, MMTV, and MoMuLV.

As used herein, “reverse transcriptase” or “RT” refers to an enzyme having a
non-nucleoside inhibitory binding site similar to that of HIV-1 RT, and to which ligands,
which bind the composite binding pocket of the compounds of the present invention, also
will bind. One measure of RT activity is viral replication. A measure of HIV-1 viral
replication is the automated assay that utilizes MTT, as described earlier in this
specification. Another measure is the p24 core antigen enzyme immunoassay, such as,
for example, the assay commercially available from Coulter Corporation/Immunotech,
Inc.® (Westbrook, MI). Another means for measuring RT activity is by assaying
recombinant HIV-1 reverse transcriptase activity, such as, for example, by using the
Quan-T-RT™ assay system commercially available from Amersham® (Arlington

Heights, IL) and as described by Bosworth et al., Nature, 1989, 341:167-168.
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Hi vid(r) brand zal citabine, or ddC Hof f mann-La Roche

HU, or Droxia(r) brand hydroxyurea Bristol-Mers
woyadismsyise ea generic Droxia(r), or HU Bri st ol - BEEMB2005/004063

Squi bb 1DV, Crixivan(r) brand indinavir, or M-639

Merck & Co. IL-2 (Interleukin-2), or Proleukin(r)

brang alsd@sliewdihn £hidoapotind paiat i bﬂhlbimdiremi\thﬂion of human
_generic Crixiva | DV, or MK-639_ Mer
immppedaficispky Mirps éﬁ(ID} B)megs resrRaned hey “@F%ﬁamacted with HIV-1,

LeH (

Tor BRI 1 HIHERG RS el rpIOAAE Y ool HIV-1 as
corRparbé witRan 3htr886E cotattat ﬁmiﬁlm)loh) Dﬁraphcatlon of HIV-1 may be measured

| opi navi itongvir ABT- 378/ r Abb
by g Hiesat {ﬁ%ovgérfér cg® e 1 1 arbysuclh e PESBERE A PR ossay
dlsk%gédjgo\élvél ritonavir generic KaI etra(r) or ABT- 378/r
ott Laboratori es MK-639, Crixivan(r) brand

PR T R, o O, I i

per\gkg,@gﬂi&@% NVP, or Bl - RG 587 Boehrl negr Ineg
he| m 99 WD 2006/ 054182 PCT/ | B2005/ 004063 Dr ug Name

turer e I
LS S SR e Al L i e e
Wlﬁl?effryEr@@mé@ bAkta palarainti al&&atnMPre difnemhasteiled. br a n d
nevirapi ne, or Bl-RG 587 Boehrin eg r Ingel heim
PNU- 2 |
e L
Wlﬁcﬂﬂelid Rirad f:am (replyiatu ophiugt Fhopt”’OrichuleBiaotedl fine, an mammal and,

pritab ) S RGBT oh B ke b el e HIV genome

H o8 IuRMol Y ﬂ?eé DR BRPRAAGEFERE Prosé .
W Oggﬁi’:}iptfg;m? br%ﬁd el avi gd% (DL\ﬁ/)ﬁJ!a orebU- 90 ggsr}t%nventlon

Thl?ftemehoqu!acnﬁuaﬂy E?fetsrta rigfeetied @vlllﬁd icolds ramteptedovitingdt or part of the

axoSm t hKl i ne at a TM. zan
VB pains TRl eNperly Bty indhEE8 Atz and humans. In

mdﬂ@ rMhrhinb) a %IB-E\E{UOIQJ of\Bhe ﬁfrgseﬁ@ betdntibAbeeahest i i@Sa Hilén patient.
Norvir(r) brand ritonavir, or ABT- 538 Abbot t
Veterbwaraapplicatsons, however, are clearly anticipated by the present invention, such

—

as, for example, in chimpanzees.
IV. Pharmaceutically Acceptable Salts, Prodrugs, Stereoisomers and Tautomers

An active compound may be administered as a salt or prodrug that, upon
administration to the recipient, is capable of providing directly or indirectly the parent
compound, or that exhibits activity itself.  Nonlimiting examples include a
pharmaceutically-acceptable salt, alternatively referred to as a “physiologically-
acceptable salt”. In addition, modifications made to a compound can affect its biologic
activity, in some cases increasing the activity over the parent compound. This activity
can be assessed by preparing a salt or prodrug form of the compound, and testing its
antiviral activity by using methods described herein or other methods known to those of

skill in the art of NNRTIs.
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Sal k vacci ne, Renune(r) brand Hf V-1 | nmunogen, or

AGL661 | nmune Response Corp. saquinavir (Hard GCel
waapjo/ogeiseri c I nvirase(r), SQV (HGC), or Hof f mROMAR205/004063

Roche Ro-31-8959 saqui navir (Soft Gel Cap) generic

Fortovase(r), or SQV (SGC) Hof f mann-La Roche SCH C

Schend phradd Qhahnadsatieslyl attéptatile a4id of prodiugd ps Iﬂs&ﬁhmughout the

Laboratories_ somatropin ]generl c Ser.ost m& Sero

specHisaiic @rdeégnbegw qhqcmceu 1ealiyr acsentatle forih Fueh 63 sp amide,

salf g&?’ , B FOTt 85 g£sne ?ﬂ?&mn (flhg aq %&% ), e ( gggl?l%e%é@{at) wpon

adrhk;ﬁﬁ(sirg’&dgn fd_a ;ﬁﬁelhtle prostides adi aveive enmploundZef the(inyentmaT, Tloy terms
-27857 Brjsto ers ui hb 200 4182

TR B OOASEBET | 8 b AT A RET OIS EEp pamesic and
tau]?fniég% éﬁ [rﬁ%/ f ﬁl@zcoﬁg%}ﬁds%ﬂ tBé BlesdMiShSentivh, n%r\gﬁl a8their quaternary

mann Roche Trineris and T-20,
amiriez exin Solvite apedderg, derivativeeatdoN foxidenfolras. RoWhereﬁM Compounds of

el R ol A0 S0, T st PR . a st
ena¥itibRRHE bnd diBktetBieric FVRA a2 in@ﬁﬁlleém ences tipranavir,
or PNU- 140690 Boehrin eg r In elg heim TMC 114

{
T R 5 TR LB B 62 101 o
whichBfbe tedadpo@antrikd ianeounfefibn thdT Gy ﬂh\fhﬂzﬁﬁeﬁﬁéallyl’ acudptable, and
di danosi ne, ddl, or, BMY-40900 Bristal - Myers

whvre@é%e salt mtnipy thedlesireskhieloisal qciarty of theihsyrind 56‘2»“@5& gompounds
V]

VRS ) M APl gy SgpenSlen Bhogt s o

thdﬁ@éuﬂi@ﬂynﬁeﬁlwa)ms off thBlcoRBobRds (Bb‘é]hrpresenglnlvemtmrel Asjyrsalt that

Vi read r). br f
retajas dhg ( glred ?oglca Oac%\\/f{ty o?theocr:orEf)g’ d(xc:)ontlzmeé %rem and that

exhibits minimal or no undesired or toxicological effects is intended for inclusion here.
Pharmaceutically acceptable salts include those derived from pharmaceutically
acceptable organic or inorganic acids and bases. Non-pharmaceutically acceptable acids
and bases also find use herein, as for example, in the synthesis and/or purification of the

compounds of interest. Thus, all “salts” are intended for inclusion here.

Non-limiting examples of suitable salts include those derived from inorganic
acids, such as, for example, hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid, bicarbonic acid, carbonic acid; and salts formed with organic
acids, such as, for example, formic acid, acetic acid, oxalic acid, tartaric acid, succinic
acid, malic acid, malonic acid, ascorbic acid, citric acid, benzoic acid, tannic acid,
palmoic acid, alginic acid, polyglutamic acid, tosic acid, methanesulfonic acid,
naphthalenesulfonic acid, naphthalenedisulfonic acid, o-ketoglutaric acid, -
glycerophosphoric acid and polygalacturonic acid. Suitable salts include those derived
from alkali metals such as lithium, potassium and sodium, from alkaline earth metals
such as calcium and magnesium, as well as from other bases well known to those of skill
in the pharmaceutical art. Other suitable salts include those derived from metal cations

such as zinc, bismuth, barium, or aluminum, or with a cation formed from an amine,
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VX--175, or, fosanprenavir, or GM433908
d axoSm t hKl i ne zal citabine generic Hvid(r), or ddC
weélabdesiosaisn- La Roche ZDV, Retrovir(r) brand zi @0YAB1008004063
or AZT d axoSmthKline Zerit(r) brand stavudi ne, d4T,
or BMY-27857 1 Bristol-Mers Squibb Zia en(r) brand
suchbAC Aion{/\BEX. dlb&lzﬁ%&'&léﬁe—dﬁrﬁhe SIi-¢1tiddsimtne, t2irabohlainmenium,
generic Ret r ovi r(r), or ZDV d axoSmithKline 101
or v@ylz@@hmgmé\ﬂomgm sa k/ wdia e udenthase devgr e gcomppination

ofa A G Hasds bt E\Mlht t{&ﬁ'éxaglmﬁbaezl éﬁlﬁgé‘t?espnb' nation and/or
I

ernati on phosphoi n i ncl ude: HASE |
PHASE 11 PHASE || GNh634 (GSK)_. 41 V-150
( Medi RhaFmesRubgHy aqcppiablapre %r%fyrs tpgsempand fheh Lptabolized

‘:1]\/[%’% §7b Idﬁt ?‘%ilﬁ@/\?#%ggfggfemv S%)Ftﬁcg YorMa @3&&&&@@@8 bresent

invieichl O T(y@HHl mdmples)ofqnodmugs @ﬁzﬂadmmsp@gndsmha\(eshxoﬁ@caﬂy

LaONRRBOL R GTVDA) o1 S aIORa! PRy SR aOH £, | Prodrugs

S RO o 0

delﬁxdmwtcrb g szadadehydedyzedp plkylased, Boalkylategpacylased, fsacylated,
ohigbaoa SHPE AentSips RS PioaRRb iR helete ot "

alternation with the conpounds of the present
. nv@he icompomrdsnef tRe RECSERIBY FIORARC RS SHR it Xl Acdivity against

retgov sesio‘k%ﬁoSI s Vg‘ﬁﬁgﬁ&e %M%@fab Ctt?ﬁtc'o&%ggi?!lr gﬂa@ Exhibits such

erg I'0US i'sone
actddtyf amet hoxazol e and anti protozoal antibiotic ford
various trimethoprimPneunocystis carinii pneunonia

tr e%%ﬁth@&g)-pyrimidine compounds described herein may be administered as a
prodrug to increase the activity, bioavailability, stability, or otherwise alter the properties
of the oxo-pyrimidine. A number of prodrug ligands also are known. In general,
acylation, alkylation or other lipophilic modifications of a heteroatom of the oxo-
pyrimidine will increase the stability of the compound. Examples of substituent groups
that can replace one or more hydrogens on a heterocycle include, but are not limited to,
alkyl, aryl, steroidal, carbohydrate including sugars, 1,2-diacylglycerol, phospholipid,
phosphotidylcholine, phosphocholine, and/or alcohol. Any of these may be used in

combination with the disclosed oxo-pyrimidine compound to achieve a desired effect.
V. Methods of Treatment

In one embodiment, a method of treatment or prophylaxis of an HIV infection in
a host is provided, comprising administering a 3-phosphoindole compound to a host in
need thereof. In one particular embodiment, the comound is administered orally,
parenterally, enterally, intravenously, intradermally, subcutaneously, percutaneously,
transdermally, intranasally, topically or by inhalation therapy. The compound may be
administered to a host that has been diagnosed with an HIV infection by measurement of
a viral load in the host blood or tissue. In other embodiments the host can have been

diagnosed by measurement of an anti-HIV antibody titer in blood. In another
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prevention Biaxin, Klacid clarithronycin antibiotic
for Abbott Mcobacteriumavium| Laboratories

wonewssstison and treatment .. ... ... Cyt oveneCT/IB2005/004063
ganciclovir, DHPG antiviral for CW retinitis 1 Roche
DaunoXone daunor ubicin-1iposomal | chenot herapy for

embSRRSh, ShdFdBFANdS afeCatiinistdrdd tecrbucH drugiener Glygptoms of AIDS
anti fungal for candidiasis, Pfizer 102 WO 2006/054182
(acqiied BROOSE Cloficisncy Bruiiemaaife adser il y@nwotheg embodiment the
Manuf r I . I L ngi ti DA .
conf g it e iR e SN OERA R 0 HOE B O AR vy V.
hydr ochl ori de-| i posonal sarcoma Fanvir .fancticlovir .
ant i preghers embedirgals e pi Y §°mli?}§’g;‘??g{1‘f’lfsos%“é\)’?t}’ against drug-
residfibl Y GR of ?ﬁVp EhP AR SAMGIRSAd-Rab&l $BEL tedistance against currently
armaceuticals Gam nune N 1 mune gl obul in, i nmmune
appboest antivirel thBapees. Jamphrage Gaotivity adaBal/a piregreasistant form of HIV

me?r%? ’élfei?r Igfl({?ﬁl%g%«‘lpfg%lglg%%ér | né %g tp@%h&?c%@%%%?ﬂ@élg tsal%nisAactive
aga%?sPQBé thgtaft MBfih Reith 9h ON@RI MOlesd fiRAL aReEhiatedy 39525, 10 or 1

"Roxane Laboratories Megace negestrol acetate treat
miapmetar tencentptitnt. Inows eBrhodinéntMhe nen-Byolebtide Kysrseriranscriptase

inh t'tg%i mmgﬁé%r %ﬁg@%ﬁ%@ﬁa& %érgztre#tﬁe}t{o%é ﬁ%%irr%sf)tnal nalutant HIV strain
of leSCRMBHSroRREhtelP 5EY.ENT bPO. 1 ViieLdMB14 , In foinb @BHlinfiting embodiment,

anti mycobacterial Adria _ . . )
the HIV mutant strain has a reverse trancriptase mutation at lysine 103 - asparagine

and/or tyrosine 181 = cysteine.

The 3-phosphoindoles can be assessed for their ability to inhibit reverse
transcriptase activity in vitro according to standard screening methods. The spectrum of
activity exhibited by any particular compound is determined by evaluating the compound
in assays described in this specification or with other confirmatory assays known to those
skilled in the art of anti-HIV compounds. Compounds typically exhibit an ECso of less
than 10-15 pM.

In one embodiment, the efficacy of the 3-phosphoindoles is measured by the
HIV-specific enzyme-linked immunosorbent assay, p24 ELISA. Drug efficacy is
expressed as percent inhibition of the HIV p24 antigen in this rapid and sensitive assay.
In a related embodiment useful for specific experiments, the efficacy of the anti-HIV
compound is determined by a “plaque reduction assay” which measures the
concentration of compound necessary to reduce the plaque number of the virus in vitro,
according to the methods set forth more particularly herein, by 50% (i.e., the ECsp of the
compound). In some embodiments the compound exhibits an ECsp of less than 15, or

less that 10 micromolar to nanomolar amounts in vitro.
VI. Combination or Alternation Therapy

In a certain embodiments, the 3-phosphoindole compound is administered in

combination and/or alternation with one or more other anti-retroviral or anti-HIV agent.
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Drug resistance most typically occurs by mutation of a gene that encodes for an
enzyme used in the viral replication cycle, and most typically in the case of HIV, in
either the reverse transcriptase or protease genes. It has been demonstrated that the
efficacy of an anti-HIV drug can be prolonged, augmented or restored by administering
the compound in combination or alternation with a second, and perhaps third, antiviral
compound that induces a different mutation(s) from that selected for by the principle
drug. Such drug combinations simultaneously reduce the possibility of resistance to any
single drug and any associated toxic effects. Alternatively, the pharmacokinetics,
biodistribution, or other parameters of the drug can be altered by such combination or
alternation therapy. For example, the use of a combination of drugs may permit an
individual drug within that combination to be given at a dosage lower than what would
be required when the drug is administered as a monotherapeutic. Likewise, when drugs
that target different stages of the viral life cycle are combined, there exists the possibility
for potentiating their effects. Moreover, use of combinations of drugs could lower or
eliminate undesirable side-effects from a single drug while still producing anti-viral
activity. In general, combination therapy is typical over alternation therapy because it

places multiple, simultaneous pressures on the virus.

The second antiviral agent for the treatment of HIV can be, for example, a
protease inhibitor, an HIV-integrase inhibitor, a chemokine inhibitor, or a reverse

transcriptase inhibitor (“RTI”), the latter of which can either be a synthetic nucleoside
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Examples of protease inhibitors that can be used in combination and/or
alternation with the compounds disclosed herein include, but are not limited to indinavir
({1(1S,2R),5(S)}-2,3,5-trideoxy—N—(2,3-dihydro-2—hydroxy—1H-inden—1-yl)-S-[Z-[[(l,l—
dimethylethyl)amino]carbonyl]-4-(3—pyridiny1methyl)-1-piperazinyl]-2-(pheny1methy1)—
D-erythro-pentoamide sulfate; Merck & Co., Inc.); nelfinavir (Agouron); ritonavir
(Abbott Labs), saquinavir (Roche); Amprenavir; Atazanavir; Fosamprenavir;
Kaletra; and DMP-450 {[4R—4(r—a,5-a,6-b,7-6)-hexahydro—5,6-bis(hydroxy)-1,3-bis(3-
amino)-phenyl|methyl-4,7-bis(phenylmethyl)-2H-1,3 -diazepin-2-one}-bismesylate

(Triangle Pharmaceuticals, Inc.).

95



pr of essi onal judgnment of the person adm nistering or

supervising the adm nistration of the conpositions.
waxersplsers2 of suitabl e dosage ranges for anti - HPET/IB2005/004063

compounds, including nucl eosi de derivatives such as,

for exanple, D4T, DDI and 3TC, or protease inhibitors

|'i kethBieddnhgdanis thanehn trtidngisteredainecotbitxaioh@uatenatidrheith the

Phe%(’flll‘:]glgtliﬁlt fél@i C?I{ﬁli‘éfglg alftil;:a%&?\gg%t ﬁi\gég%lglg ;Slg]éldsf (Q‘]Eh Zﬁ{)e!l ‘ff -amino-6-
cycl%ﬁ@%’ 'ilﬂﬁ ?%lsgﬁé(}&gb&%@ﬁ‘é i QRetREM®] géﬂcglﬁlaﬂen@§592U89 a

are not [imt the sScope or
carbofvirt halaJldg{erftomn GlkeSmditsilimd e d BibAbi HAI6 ofNéihS [[[3 [23 {(1,1-

A R A S SR T R s
_ d
Aty e ST s

adenopat h
qun(d?ﬁe&a,rbd&la@ﬁde)r oBat edagalfoshmager al Zﬁﬂm fff l—ﬁ‘lf(l 1-

g §25 e - Sai o u%%f%ﬁ‘% Rifpdrosy-4-

heﬁﬂBﬁfgﬁ]uRLp%&idﬁl}}lﬂhﬁcﬁglﬁlﬁ%ﬁ‘ﬁmeldzlrlﬁﬁlidhﬁdlé)n (Blvese Mega/Boehringer
unds "or fornul ations can be used prophyl actical

Illgtlhelprr)evBM+5dr08r3ét drripzoloiso-ipddiiongsidshvaives | pif cBM 186318

(aml_ﬂ(\?p (glrffeplélgth\!'er%%\zl dua e%se\/\ﬂﬁlb {)Sh sl[ - %ar Bhlﬁﬁf’XM%PI (9-12,5-

dihllr¥-5- @ESMI&EQ%QWZ-MaW&!?Em5/ (XGAM;B; Vi II:jIBYO?7 (S-4-
har maceuti ca osl ti ons e 1n C ounas..o
1somhﬁowé@@m1 Q-W&m%éq[r%%yl@éo B gf‘e‘?ﬂé%f{?%ﬂ%o’%al}ﬂ 200-

thlogﬁ% %g%ﬂlher@ﬂi(%h %ﬂlok &Wl%}%ﬁ&lﬁﬁéﬂ AYmine);, KNL272

1 on not er ant i retrOV|raI
((ZS,QSﬁBnarrﬁﬁtﬂﬂdfydW)dym phqmyamrmmeamdwhtayn@:wppm)emw 593 (5-

e SISO B Sl 30 SR TR By
amﬂlﬂﬁéxﬁ%%{ BQHND 1t @ﬁiteasé %}hﬁ?&) %Meﬁékf gctbyera9v168l (3f{[(-4,7-

erlva i a sal t, pro rug, st er eol soner or
dichlatt-0Serenthevela-yDmuiliyilsmprd sertel-6imethyl-pyridin-2(1H)-one);  L-

BB ISGEES it SRR SRR Lt RS 0 FR s

cytQaife)PY T PRI "@h@é@)ﬁﬁﬁ&ﬂaﬁnmé adRb§agletr,ed Astia);herPMEane (9-(2-
or I’h conbination with one or nore ot her

phasphonylmethovyetiar)sdgeinels Grileadti -BYDA aRid<2-phrephesyimysghoxy-
prog)g und%)r &? i%ggﬁ,p]?cg @1 rﬁﬁif) ?%;&jrg)g %ﬂer gf%p&e?f%ﬁ erﬁellv 1 protease

inhitHor As)Ss RPI-311 01 wﬁamqirbwasesmbmmgne@m}y(n-alpha-benzyloxy-
per cu aneous| transdernal ly, i ntraniasal Iy, ]p
carbenyly 1 iaspragiayl) eminerarhygyoxy=Arphenibutyy r’fhte§tdtr“itl‘.xl “PYO

B

nace cept carri er
qulﬂbkélﬁﬁl(lﬁl)thﬁme) F&6213 ln(hgdroaymhyilmauédsmare ervtease inhibitor) (G.D.

e 5550 i GBS e MBS Seares im0
RS¥LSR! ((+)-(55)-4,5,6,7-tetrahydro-5-methyl-6-(3-methyl-2-butenyl)-imidazo-[4,5,1-
jk]-[1,4]-benzodiazepin-2(1H)-thione) (Janssen Pharmaceuticals); TIBO 82913 ((+)-
(5S)-4,5,6,7—tetrahydro-9-chloro-5—methy1-6-(3-methyl—2-buteny1)imidazo[4,5,l-jk]—
[1,4]-benzo-diazepin-2(1H)-thione (Janssen Pharmaceuticals); TSAO-m3T ([2°,5-bis-O-
(tert-butyldimethylsilyl)-3’-spiro-5’-(4’-amino-1’,2’-oxathiole-2,2 ’-dioxide)]-B-D-
pentofuranosyl-N3-methyl-thymine); U90152 (1-[3-[(1-methylethyl-amino]2-pyridinyl]-

96



replication in vivo, especially HV replication
W t hout causing serious toxic effects in a treated
weubje@dst1s2By an "inhibitory amount” is neant aRCaMBLNE/004063
of active ingredient sufficient to halt vira
replication as neasured by, for exanple, an assay such
4- [[%S—Edlih@thgﬁﬁﬁ)hoﬁﬁﬁ-@ﬁﬁﬁq -1EDinder-2iyi}- caaa@l;dpmpemmehe UC  (thio-

i ndol e conpound for all the conditions [n ql
carboyanilidage degivativesin alguirodn t&%@lwg/(i{g hlerac -(3-met yl-2-
buté\@{l%ﬁ{)p}%g/l]%em% IO £BAMioatnidd; ?J’é: @@%4 ‘aﬁlorm%-methyl-

even nore typical m about
2-buenZIox ghdigy1 102 -nilalyl- M@hbnecpﬂxoﬂdagml@h VR flfl S8 (hgdroxyethyl-

sulpfonriler 8 eeqsgfi oty W airiatat - SiAleRBSiekBh R et wrea
pro%%goﬁ gﬁnﬂlﬁ ]9u £ &L 8nd PRRQEIRY T Ombget d@bihge El@lgodmieﬁt the

eriv orrpoudltself exhi bits activit
indbleecoafifoand mf ethel asegdion an atminigerted nat euntisatmnovd u éfilfh grotease
of the derivative, or by other nmeans known
mhftﬁtofrrgs]%’%of skill in the art. The conpounds are

conveniently admnistered in units of any suitable
dosEe folfowing drugs| haye hgorbapprawed by the B4 ot aigecurrently or have

cont ai ni about 7 O
been gy ﬂgﬂaﬂ% o BV ?r]sr Féz%nﬁca {/V ? {lfg%&gg%? QE%\-efoZQ fn one
emB&fithehil) c&ﬁ ba@kéd/ B tdialigdioanind/okQiteMiatid &GthOthd t8Zipounds of the
PCT/IBZOOS/ 004063 per unit dosage form For exanple,
preggnt dpvghtigdbsage of from about 50 to 1000 ng is usually
convenient. ldeally, the active ingredient is

Dr?g Rlestered to achieve peak plasnma con Mﬁ,{‘ﬁgléﬁp& of
e active conmpound of from about 0.02 t

)d

L, Ca apout U.b to 10 M FOI%%#
Elvggg%%({bnlwgJ%% by i nt ravenous InjeJCﬁ ﬂhKhne

B SOt E-T 11gr edr ent , [
abacaiig gereg l?ﬁen;é)dﬁ;ﬂ# LAPES a bol us of |4 CSO‘%&K%E’

i T uIIUCI oL uuu L IIaL I at .
A_B&ar &&?&@éﬁa@ﬁ]aé%‘flf ogé%%%& c dosage regi lipe
..... e_..____..:..e___e_.a.:._._—-—‘-‘--—-——————-h%-%——-——-—-*r-—'z":'-' T Thu "
ABTRBYN LT Kolotn® tyend loppwviyritenayitar e exenpl [dybpotidiaborgtagies

arp not intended to limt the scope or priactice of the

AGI Bioved 18y rgpeapidvirine (ORF) act i ve | ngred| e Pfoery be

a dministered all at once, or nmay be divided into a

AGT6BL Henfhe®PRuh & HIRGIRSuin0ede oRSAINVasiRE jtf maduny RKeypionse Corp.
intervals of tine. One node of administration of the

Ag%%éraéé lﬁgﬁ@&ﬂ Henhﬁlr PABY), 19X Wo4CONPRSAAY OH Ilakb‘Sl'ﬁ'tHIMme

e an In uent or an edible ca er. They

\%Zr@gg ﬁeulﬁ?%}fior m For }l?rzjl%%rjpgiwlon

rnTrquid

adnr nrstracr om, thne actrve D g
W”P@?ﬁ ed with exc:| p| ent s or forgﬂ@gg&g’?@%
gu lu \.uo T S3T7O1TTS Ul LIC
A £ AT BRI O o VAT

axo mlthKhne
APV, Agenerase® brand amprenavir, 141W94, or VX-478 GlaxoSmithKline

atazanavir generic Reyataz™, or BMS-232632 Bristol-Myers Squibb
AZT, Retrovir® brand zidovudine (ZDV) GlaxoSmithKline
Bis(POC) PMPA, Viread® brand tenofovir DF Gilead Sciences

97



capsules. By a "solid dispersion”
state conprising at |east two
woaoposerst i s di spersed nore or
t he other conponent. By
solid state conprising at

| ess evenl

| east two

"solid solution"

is meant a solid
conponents where one

y t hpOugBmus/004063
is neant a

conmponents that

Drit Ra ﬁjgz“—“em" calTy and physically integrated
lﬁ%m)geneous product .
use 11

B e

A solid solution is

mor e easiiy
wWith an apprBhg{om%rs Squibb

MaRifAQur& 2

typi cal over

OprT 1

e u LHEf@ﬁ?zfﬁffﬁablﬂg rtie D1
”@PPéngsrmceutl caI 'y corrpatl bI e bi

1iibb

#dV%g%@Uh

%l Ao I | ul p=J ul SU Ty IJC rl

The tablets

==aﬁd#6#=aéfﬁ#aﬁ
__ﬁﬁﬂﬁilﬁ this conposition.

m
traoches

caplr zhzw\(Gng) A B4, mS'dJéi corrpoundsof a

nature: a_binder

such as mcrocrystallind

S‘I auc

rgwa% ]\?edzchem

Hﬁ#@@he———————
&fieén ar

celliil ose

CoRibiii® B@ad atdohudinhe ¢ ¢dnaitvudine 2ot KT ATt
or lactose; a disintearating agent such

q

b=

(GHixoSsnitikdineh

as alainic

CP¥b&hrabihBP9e)-1 549, of91mss ar ch;

magnesi um’'stearate or Sterotes: a glidant

a | ubrican

Pfiséich as

such as

_6%9 sweet eni ng

a fI avori ng agen

ageat &l ke
nt, such as

—‘Sm%r%go gﬁgflﬁgllgc&g m por p%
rtBQ'[?['YIrm [ s a capsul e,

or ange

| BrisI M &QSI uibb

dif«?% T REH LR
Stcitas a fatty ofl

uni
FreoaEa=car et N
Oﬁa’i’z@?’f%’l”’ of the kinds gl ven above

?ﬂ%g‘ 4 Sggnces

ddbwadm&bran@éndm@mmr BMB&r09&hel | ac, ‘

agents. The indole conmpounds nmay he

delevingingngdtierio R eacripebi® DLV, cstlﬁﬁ@t@&é”ﬁ
chew ng gumor the |ike

syr

A _svyrup nav_cantl

iLn_sucrose

did@fosthe seNBSd YidA®, AGE6f BMY &ipeoyat i ves,
—colorings andflavorlnqsm addltlont

i

stol-Myers Squibb
active

Sr® BRRd Al ¥EnE IRIOD YT thei r | pfizer
Lﬂéﬁggzaggutlggﬁ?y ackegtable salts or prodfugs can be
KA active materrals that d TARAL Kouibh
—}{t—BthdgsiB?\z% a‘{:bt%lron or with rraterlalstﬂ Bl p_eW?TL{Z_
o1 ucCiT a5 arntrprotrcs, 1 .
Drox{a®] gr"’fnﬁ]f}}g @B protease inhibitors J?Olllggrsgqulbb
—aaeteestge—or—fAor—hnucteosrade=armtrvral 5 I%ﬁhd Squibb
efagiEng §eHAEC §P3t§’@@p@ﬁ§]%ns used for par ent e ufs,o VOIS quil
EEV, Sheftie® trand oaviseizng conponent s: a steri M@lfM&@fﬁ Squibb
such _as water for i m ection_—salipne solytion_ fixeod
enmiidisibie GeyetihFinere: ) ordolG, gl ycerine, pr|&pidadSsiences
alvcol or other synthetic solvents: antilacterial
EnBEen® SrdidCempisithiing Wy Falcohol or net hyl | Gilead Sciences

enfuvirtide generic Fuzeon™, or T-20

Trimeris and Hoffmann-La
Roche

Epivir® brand lamivudine, or 3TC GlaxoSmithKline
epoetin alfa (erythropoietin) generic Procrit® Ortho Biotech

98



par abens; anti oxi dants such as ascorbic acid or sodium
bi sul fite; chelating agents such as
webthslosasei am net et raaceti c aci d; buffers suchpras/iB2005/004063
acetates, citrates, or phosphates, and agents for the
adj ustnment of tonicity such as sodium chloride or

Jexirose. A parenteral preparation nor Youabdurer
Dr'flglﬁlafﬂfe sterl |l e water and may be encl oseq in anpoul es,

G e T T b T
R P qc@gst“é% T R

oK

such as
M%L&@:@L:a:aafrh orpint
FT&saaEmaive® and eatriatapineonpri se a
Denetrati on- enhanci ng agent and/or able wetting
gent. whi ch_ are _ not rnful to the skin. |ThinersedndtHaffmann-La
_@&T%@M%ﬁtﬁvgﬁd@:gﬂ e desired route of |[Roche

adm ni stration, then the conposition of tlhe present

GW—Q?WS‘, pros& Sﬁ;leHg\fz‘}S o8 gpapound in the g IR SSmitiKline

ho
Gilead Sciences

a._ Sui

ension or dry powder that n be

ral and/ or nasal
H2000) 90 wiphasapsipemideons, which include |ip HJélz@cfer;tw s
targetedtomfected cells with nDnocIo S

Hldnmasioncy ot Teeoume e o PorGloat

Emd®tm@dazadmtabmsombozooa/ 054182 PCT/ | Bzo
< HEQF‘FI herl Ln Ll S Patent Ngo

__exanmple 2

HUpok Dinoxtis®ibnaak paratyectaher ei n by ref er enclg nstplrMazers Squibb
entirety. For example |iposomal formulations pay be

hy@beRaESEerRYic DHbsia®)| v Y appropriate | i pi dfBxstelddigera8quibb
st earoyl phosphati dyl ethanol am ne, stearpyl

Liahbie or MRCd3@doy|  phosphat InMiyck @hebi ne,
mjzt]gﬁﬁ]holtl(ig(s%\ﬁ!lenr ol, in aoﬁ i norgani ¢ sol vent| that Tater

il
R R e R T I T
TR N T

UIIL Al IICI Lo ovﬁ at=€r='=, . .
l"_féf-@&’l—éﬁ@ o oaféq!@ﬁ%'@?r ‘gsg i tes, t|icuag Corporaion
_@ra&@rhrﬁgi SARITATE (H@rct:&?b SN QUG 08 T 0GHRSn-La Roche
RoSth&d® 1: 109 WO 2006/ 054182 PCT/ | B2005/ 9J 4063 R3.,

R2" R3" R2" R3" R2" Method A QO Method E
Kaletra® brand lopinavir/ritonavir, or ABT-378/r Abbott Laboratories
lamivudine generic Epivir®, or 3TC GlaxoSmithKline
lopinavir/ritonavir generic Kaletra®, or ABT-378/r Abbott Laboratories
MXK-639, Crixivan® brand indinavir (IDV) Merck & Co.
nelfinavir generic Viracept®, NFV, or AG-1343 Pfizer
nevirapine generic Viramune®, NVP, or BI-RG-587 Boehringer Ingelheim

99



R4" Br R4" P-CEt R4" P-OMe OEt W R5" R6" R5" RG"

RS" R6' 1 2 Method D /Method 19 D R R2" Method F O
wo 200/0sA8Cl Cl Method B R5" 21 R6, ethod D RBUTHRRZ003@04063

Mj. MOH 0 3" 2" R4" P-Ove Method CR R R5" R6"Cl R4"

P-Ov OH 15 R5" R6" Method G 20 4 RS" R' 4" R4"

ROy 4 R RS Ro"T RS R3 5" Ro,. R5 R - 2"
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NEN, YaregopBPien PR of AG-Ti o on Te By et
Norvir® brand ritonavir (RTV), or ABT-538 Abbott Laboratories
NVP, Viramune® brand nevirapine, or BI-RG-587 Boehringer Ingelheim
PNU-140690, or tipranavir Boehringer Ingelheim
PRO-542 Progenics '
_ Pharmaceuticals

Procrit® brand epoetin alfa (erythropoietin)

Qrtho Biotech

Proleukin® brand aldesleukin, or Interleukin-2 (IL-2)

Chiron Corporation

Remune® brand HIV-1 Immunogen, or Salk vaccine

Immune Response Corp.

Rescriptor® brand delavirdine (DLV), or U-90152S/T Pfizer
Retrovir® brand zidovudine (ZDV), or AZT GlaxoSmithKline

Reyataz™ brand atazanavir, or BMS-232632

Bristol-Myvers Squibb

ritonavir generic Norvir®, RTV, or ABT-538

Abbott Laboratories

RTV, Norvir® brand ritonavir, or ABT-538

Abbott Laboratories

Salk vaccine, Remune® brand HIV-1 Immunogen, or AG1661

Immune Response Corp.

saquinavir (Hard Gel Cap) generic Invirase®, SQV (HGC), or
Ro-31-8959

Hoffmann-La Roche

saquinavir (Soft Gel Cap) generic Fortovase®, or SQV (SGC)

Hoffmann-La Roche

SCH-C

Schering-Plough

Serostim® brand somatropin

Serono Laboratories

somatropin generic Serostim®

Serono Laboratories

SQV_(HGQC), Invirase® brand saquinavir (Hard Gel Cap), or
Ro0-31-8959

Hoffmann-La Roche

SQV (SGC), or Fortovase® brand saquinavir (Soft Gel Cap)  |Hoffmann-La Roche
stavudine generic Zerit®, d4T, or BMY-27857 Bristol-Myers Squibb
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Trimeris and
T-1249
Hoffmann-La Roche
Trimeris and
T-20, or Fuzeon™ brand enfuvirtide
Hoffimann-L.a Roche

TDF, tenofovir DF generic Viread™, or Bis(POC) PMPA

Gilead Sciences

tenofovir DF (TDF) generic Viread®, Bis(POC) PMPA

Gilead Sciences

tipranavir, or PNU-140690

Boehringer Ingelheim

IMC-114

Tibotec-Virco Group

TMC-125

Tibotec-Virco Group

Trizivir® brand abacavir + zidovudine + lamivudine (ABC +
AZT + 3TC)

GlaxoSmithKline

Videx® brand didanosine, ddI, or BMY-40900

Bristol-Myers Squibb

Videx® EC brand didanosine (ddI): delayed-release capsules || Bristol-Myers Squibb
Viracept® brand nelfinavir NFV), or AG-1343 Pfizer
Viramune® brand nevirapine (NVP), or BI-RG-587 Boehringer Ingelheim

Viread® brand tenofovir DF, or Bis(POC) PMPA

Gilead Sciences

VX-175, or fosamprenavir, or GW-433908 GlaxoSmithKline
zalcitabine generic Hivid®, or ddC Hoffmann-La Roche
ZDV, Retrovir® brand zidovudine, or AZT GlaxoSmithKline
Zerit® brand stavudine, d4T, or BMY-27857 Bristol-Myers Squibb
Ziagen® brand abacavir (ABC), or 1592U89 GlaxoSmithKline
zidovudine generic Retrovir®, AZT, or ZDV GlaxoSmithKline
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R2II

R
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PHASE I PHASE II PHASE I1I
GW5634 (GSK) MIV-150 (Medivir/Chiron) Tipranavir (B-I)
R0O033-4649 (Roche) TMC125 (Tibotec)

GW640385 (GSK/Vertex) TMC114 (Tibotec)

Elvucitabine (Achillion Ph.) |Alovudine (FLT) (B-I)

MIV-210 (GSK/Medivir) Racivir (Pharmasset)

SPD754 (Shire Pharm.) Reverset (Incyte Corp.)

FP21399 (Fuji Pharm.) AMDO070 (AnorMed)

GW873140 (GSK) BMS-488043 (BMS)

Schering C/D (417690) IPRO 542 (Progenics Pharm)

TAK-220 (Takeda)

TNX-355 (Tanox)

UK-427,857 (Pfizer)

The following drugs have been approved by the FDA for use in the treatment of

complications of HIV infection and AIDS, which can be used in combination and/or

alternation with the compounds of the present invention.

Generic Name

Manufacturer

Brand Name Use
Name
Abelcet, Amphotericin B, ABLC |antifungal for aspergillosis | various
Ambisome
Bactrim, Septra {sulfamethoxazole  and |antiprotozoal antibiotic for | various
trimethoprim Pneumocystis carinii
pneumonia treatment and
; prevention
Biaxin, Klacid {clarithromycin antibiotic for { Abbott
: Mycobacterium avium | Laboratories
prevention and treatment
Cytovene | ganciclovir, DHPG antiviral for CMV retinitis {Roche
DaunoXome |daunorubicin-liposomal |chemotherapy for Kaposi's | Gilead
sarcoma
Diflucan fluconazole antifingal for candidiasis, | Pfizer
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R5" R6' R6" R6, RB" Rs' 24 14 23 Schene 5. 4" R5" R
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Schenme 6:1112 WD 2006/.054182 PCT/ | B2005/ 004063\
cryptococcal meningitis
Doxil doxorubicin chemotherapy for Kaposi's | Ortho Biotech
hydrochloride-liposomal {sarcoma
Famvir famciclovir antiviral for herpes | Novartis
Foscarnet foscavir antiviral for herpes, CMV | Astra
retinitis Pharmaceuticals
Gamimune N |immune globulin, |immune booster to |Bayer
gamma globulin, IGIV  |prevent bacterial | Biologicals
infections in children |
Intron A interferon alfa-2b Karposi's sarcoma,z Schering
hepatitis C ‘
Marinol dronabinol treat appetite loss Roxane
Laboratories
Megace megestrol acetate treat appetite, weight loss |Bristol =~ Myers-
Squibb
Mepron atovaquone antiprotozoal antibiotic for | GlaxoSmithKline
Pneumocystis carinii
pneumonia treatment and
prevention
Mycobutin, {rifabutin antimycobacterial Adria
Ansamycin antibiotic for | Pharmaceuticals
Mycobacterium avium
prevention
NebuPent pentamidine antiprotozoal antibiotic for |Fujisawa
Pneumocystis carinii
pneumonia prevention
Neutrexin {trimetrexate glucuronate | antiprotozoal antibiotic for | MedImmune
and leucovorin Pneumocystis carinii
pneumonia treatment
Panretin gel alitretinoin gel 0.1% AIDS-related  Karposi's | Ligand
sarcoma Pharmaceuticals
Procrit, Epogen |erythropoetin, EPO treat anemia related to|Amgen
AZT therapy
Roferon A interferon alfa-2a Karposi's sarcoma and|Roche
| hepatitis C
Serostim | somatropin rDNA treat weight loss | Serono
Sporanox litraconazole antifungal for| Janssen
blastomycosis, | Pharmaceuticals
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N/ NH 11 SO2Ph 30 SO02Ph HistGelhanesi9:
aspergillosis, and
candidiasis
Taxol paclitaxel Karposi's sarcoma Bristol  Myers-
Squibb
Valcyte valganciclovir antiviral for CMV retinitis {Roche
Vistide cidofovir, HPMPC antiviral for CMV retinitis |{Gilead
Vitrasert ganciclovir insert antiviral for CMV retinitis {Bausch & Lomb
implant
Vitravene fomivirsen sodium |antiviral for CMV retinitis |Isis
intravitreal injection Pharmaceuticals
injectable
Zithromax azithromycin antibiotic for | Pfizer
Mycobacterium avium

Several products have been allowed to proceed as Investigational New Drugs
(IND) by the FDA for the treatment of complications of HIV infection and AIDS.
Therefore, the following drugs can be used in combination and/or alternation with the

compounds of the present invention.

. Trimetrexate glucuronate for the treatment of Pneumocystis carinii pneumonia in

AIDS patients who cannot tolerate standard forms of treatment.

. Ganciclovir for the treatment of cytomegalovirus retinitis in AIDS patients.

. Aerosolized pentamidine for the prevention of Pneumocystis carinii pneumonia
in ATDS patients.

. Erythropoietin for the treatment of zidovudine-related anemia.

. Atovaquone for the treatment of AIDS patients with Pneumocystis carinii

pneumonia who are intolerant or unresponsive to trimethoprim-sulfamethoxazole.

. Rifabutin for prophylaxis against Mycobacterium avium complex bacteremia in

AIDS patients.
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In general, during alternation therapy, an effective dosage of each agent is
administered serially. During combination therapy, effective dosages of two or more
agents are administered together. Dosages administered depend upon factors such as
absorption, biodistribution, metabolism and excretion rates for each drug as well as other
factors known to those skilled in the art. It is to be noted that dosage amounts will vary
with the severity of the condition to be alleviated, the age, weight, and general physical
condition of the subject who receives the drug. It is to be understood further that for any
particular subject, specific dosage regimens and schedules should be adjusted over time
according to the response of the subject to the drug, the needs of the subject, and the
professional judgment of the person administering or supervising the administration of
the compositions. Examples of suitable dosage ranges for anti-HIV compounds,
including nucleoside derivatives such as, for example, D4T, DDI and 3TC, or protease
inhibitors like nelfinavir and indinavir, are to be found in the scientific literature and
Physicians’ Desk Reference. Suggested ranges for effective dosages of the compounds
of the present invention are guidelines only, and are not intended to limit the scope or use

of the invention.

The disclosed combination and alternation regimen are useful in the treatment
and prevention of retroviral infections and other related conditions, such as, for example,
AIDS-related complex (ARC), persistent generalized lymphadenopathy (PGL), AIDS-
related neurological conditions, anti-HIV antibody position and HIV-positive conditions,
Kaposi’s sarcoma, thrombocytopenia purpurea, and opportunistic infections. In addition,
these compounds or formulations can be used prophylactically to prevent or retard the
progression of clinical illness in individuals who are anti-HIV antibody or HIV-antigen

positive, or who have been exposed to HIV.
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subga ag'!af@lctﬁ@ amount of an indole derivative, a salt, prodrug, stereoisomer or

tautomer thereof, in the presence of a pharmaceutically acceptable carrier or diluent. For
subjects with multiple drug resistance, the oxo-pyrimidine compound is administered
either alone or in combination with one or more other anti-retroviral agents or anti-HIV
agents. The active compounds may be administered by any appropriate route, for
example, orally, parenterally, enterally, intravenously, intradermally, subcutaneously,
percutaneously, transdermally, intranasally, topically or by inhalation therapy, and may

be in solid, liquid or vapor form.

The active compound(s) are included within the pharmaceutically acceptable
carrier, diluent or excipient in an amount sufficient to deliver to a patient a
therapeutically effective amount of the active compound in order to inhibit viral
replication in vivo, especially HIV replication, without causing serious toxic effects in a
treated subject. By an “inhibitory amount” is meant an amount of active ingredient
sufficient to halt viral replication as measured by, for example, an assay such as the ones

referred to herein.

One dose of the indole compound for all the conditions mentioned is in the range
of from about 0.1 to 100 mg/kg of body weight per day, or from about 1 to 75 mg/kg of
body weight per day, and even more typically from about 1 to 20 mg/kg of body weight
per day. The effective dosage range of the pharmaceutically acceptable derivatives is
calculated based on the weight of the parent indole derivative compound to be delivered.
If the derivative compound itself exhibits activity, then the effective dosage can be
estimated as above using the weight of the derivative, or by other means known to those

of skill in the art.

The compounds are conveniently administered in units of any suitable dosage
form, including but not limited to one containing from about 7 to 3000 mg, or from about

70 to 1400 mg, and even more typically from about 25 to 1000 mg of active ingredient
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2 0.1 to 25% solution of active ingredient, optionally in saline, or administered as a bolus
of active ingredient. It is to be understood that for any particular subject, specific dosage
regimens should be adjusted over time to meet individual needs. The concentrations set
forth here are exemplary only and are not intended to limit the scope or practice of the

claimed composition. The active ingredient may be administered all at once, or may be

divided into a number of smaller doses to be administered at varying intervals of time.

One mode of administration of the active compound is oral. Oral compositions
usually include an inert diluent or an edible carrier. They may be enclosed in gelatin
capsules, compressed into tablets, or delivered in liquid form. For oral therapeutic
administration, the active compound may be incorporated with excipients or formulated
as solid dispersions or solid solutions, and used in the form of tablets, troches, or
capsules. By a “solid dispersion” is meant a solid state comprising at least two
components where one component is dispersed more or less evenly throughout the other
component. By “solid solution” is meant a solid state comprising at least two
components that are chemically and physically integrated to produce a homogeneous
product. A solid solution is typical over a solid dispersion because it more easily forms a
liquid solution upon contact with an appropriate liquid medium, thereby increasing the
bioavailability of a drug. Pharmaceutically compatible binding agents and/or adjuvant

materials also may be included as part of this composition.

The tablets, pills, capsules, troches and the like may contain any of the following
ingredients or compounds of a similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose; a
disintegrating agent such as alginic acid, Primogel, or cornstarch; a lubricant such as
magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening
agent like sucrose of saccharin; and a flavoring agent, such as peppermint, methyl
salicylate, or orange flavoring. When the dosage unit form is a capsule, it may contain a

liquid carrier such as a fatty oil in addition to any material of the kinds given above. In
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the crude was purified by chromatography on silic
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umes o [ et oxyet han under t he sanme
toptcah dppplicetien cAvETEKDDe Fhe following components: a sterile diluent such as water

for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene glycol
or other synthetic solvents; antibacterial agents such as benzyl alcohol or methyl
parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates, citrates, or phosphates, and
agents for the adjustment of tonicity such as sodium chloride or dextrose. A parenteral
preparation normally will include sterile water and may be enclosed in ampoules,

disposable syringes, or multiple dose vials made of glass or plastic.

If administered intravenously, typical carriers are physiological saline, phosphate
buffered saline (PBS), a glucose solution, or a mixed solution comprising glucose and
saline. If administration is percutaneous, such as, for example, through the use of a patch
or ointment, the associated carrier may comprise a penetration-enhancing agent and/or a
suitable wetting agent which are not harmful to the skin. If inhalation or insufflation is
the desired route of administration, then the composition of the present invention
includes the compound in the form of a solution, suspension or dry powder that can be

delivered through the oral and/or nasal orifices.

Liposomal suspensions, which include liposomes targeted to infected cells with
monoclonal antibodies to viral antigens, also are typical as pharmaceutically acceptable

carriers. These may be prepared according to methods known to those skilled in the art,
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pressure. The crude oil was purified by chromatography
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di met hyl aryl phosphonate 19 or

di et hyl aryl phenyl phosphonate 2. METHOD E The

di et hyl aryl phosphonate 2 (1 eq.) was stirred under N2

at roomtenperature wth bronotrinethylsilane (10

eq.) and dichl oronmet hane (5nm /mmol) for about 5 hours.

Then the bronotrinethyl silane and di chl oronet hane were

evaporated to give a yellow oil. Next, oxalyl

chl oride, dinethylformam de and di chl oronet hane were

added under N2 and the mi xture was stirred at room

tenperature overnight, follow ng which the oxalyl
chloride and sol vents were evaporated. The oil in

di chl oronet hane solution was stirred and allowed to

cool to about 0C, and ethanol or methanol (1,12 mi,

19. 04 mol)
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eompeend 14. METHORSE Teza stirred sol utiaff ofrR”
[ yl ar pbtpbosphona Ql eq. Methad Hi chl or t Kane
T was—ad®é TRteEt nethyt-si+ang’ .g@:m

s90m_t.enper at ure ung QOEt After about 3_AOURS
ti1r|R|ng at roomtéDTrp 5tu eMﬂgla solven wag
evaporated and dichl gr onet ?5 a few
drops of dinethyl f or mam der\gﬁsk oxal yI ml)&)ﬁl dy
(2,5eq) were added. This m xturg, wagz'stirred at room
t enper at ure ovemrthghf | and t he vept was e aporat ed
to give an oil. A solytion of R P(CL. 2 eq])

di ethyl ether 118 WD|2006/ 05418 1 82005/ podtsthsd B

(3m /mol) was stirred and cool®ed tB about -17C, after
whi ch anhydr ous net hanol / eq?) was added|dropw se
[

A1%4

to renove the double addit hm‘?bnents and
triethylam ne. The, readltlné WXt ure was warmed to
roomtenperature, st eg for about 1 ur, _and then
filtered on aut od] P—0iZe t5*"Pefove hy! am ne
salts. The sol vent ek/apor ated to F@' (e | gOMe
conpound 15. METH®Y G R BuLi (2.5Min hevade, &d. 2 eq.)
was added dropwi,se to'a stirred and codi’ed B'io about
-90 O smempdg,?/of bronoi ndole 11 (1 eq.) #®n anhydrous

THE (10m / nol under N2. After keeping the solution
at about.~90C for about 5 mnutes, an appropriate

choRdphgsphosphor us reagent. 15+ 4 or s R
di phe &phoni ¢ chlori de 2 e0.) was added R3"
dro%vm to the solution gt &ame t enper at urRet
r eRiCO+ %wias all oned to warm oWy to about .z R2"
RS MPor i ndfethed Lens 2 ETCMEhGY 1) o AL er) Tan
apidecLet Ext ract dh thyl acedrate, Hot
evegpoNation led to a cr C%?’i‘atMe\WeﬂéABpun d{ byj—/

chr ggret®lt aphy on silica geH to give the conpoupd 1)}6LI

5 or 26. METHOD H A stirred and cooled (to about PC)

sol ution of conpound 5, 16, 26, 28 or 30 in neth gLon
in a pressure tube was saturated with NH3 gas for

about 10 minutes. Then the mxture was stirred a

about 50 C overnight, and after TLC nonitoring,sexcg$s
ammoni a and net hanol were evaporated in vacuo an e pa
crude purified by chromatography on silica gelge: @

gi ve the carboxanide 6, 7, 27, 29 or 31. R¥ Osd__ R

, OMe
RS N
Het-Noxide
N HN—

22

Scheme 2:
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METHOD | Lithium hydroxide (14 eq.) was added to a
stirred solution of conpound 16 or 5 in
woetrsalyide of uran (20m / nmol ) and wat er (20m / mrOI)NB2005/004063
This m xture next was stirred at roomtenperature and
monitored by TLC. |If necessary, equivalents of Iithium
hydroxi de were, adged until the reacRF %% conpl et e.
Th THE was=e{afor at eghemBd cHCL (9 s added to
r ABnbag . RH -?ggEtayer~was'e Rt ract/sd, vPEth et hyl
acetate and conp®b edHorganlc phases wgre p@hed
filtered and &nce®frated under reduBed p?essure to
gi ve the conmpounds 17 or 8. METHOD J 119 WD 2006/ 054182
PCT/ | B2005/ 004063 The conpound 17 ofoi#9 ,(‘fj’e eg.) was
stirred with dichl oronet hane (20nﬂ/nnnl) or DWF, and
1- hydroxybenzotriazole (1 eq.) was adgded foll owed by
the addition of EDCl (1 eq.) foll owed Meyhotilee am ne
(leq) were added. This m xture was stirred at room
tenperature overnlght The next norning the m xture
was mashqg"mnﬁh water (to a pH of 53 and_organic
| ayers mer. oyl gd, filtered and concen 'E under
reduced ¢ i
chronatograo

to glveRaoﬁ%wﬁgr 18 or 9. NET K In ;lﬂEtromave

t ubB? ompound 5 or 6 (I eq. Esi i W th DVF

(5m / H RENTVEBr (5 Method gdeqf/ The tube was
ndgr

heat ed mcrowave irr ations Qgﬁ pressure at
about 60 C (ﬁaxinun1po g} nput 1OOM/ CEM dlscover
was

aPPRLHR) [T Or AbRYE w0 nuteﬁ was evaporated in
vacuo, andjthe m xt IR a pressure tube.

Trimethylp osphlte (4n1/nnDI) was addegsanf t he

m xture y@as Rstirred and heated at about)8 3"

over ni ght. e got xture then was cooleg{T ice water

bat h angs IN) was added dropw se. ,Th Xt ure was

extract;d «thyl acetate, and c§ 13 i

IayersR Fe~-gashed with HCL(1N) Uwtjtr\ne HP( O\Ve) 2

Next it was dried, f||te i-CO2H
QMter reduce pressure to Rr%V|de an oil,

and tHeé ?Itlng oi | was purlflgq $y chr omat ogr aphy
C

on silica gel to give the co or gé. METHOD L
To a stirred and cooled (to about 0O
et hyl indol e-2-carboxylate 10 (1 eq.) )
(2m /ol ) under N2, was added NaH (60¢ oil, 1.2
eq.) portionw se. RY O= :

Scheme 3:
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A 4

Sl

When gas evol uti on stopped, benzenesul fonyl chloride

(1.2 eq.) was added. The reaction mxture was stirred
woaoocasost 1 hour (TLC nonitoring, eluent PCT/IB2005/004063

di chl oronet hane); a small amount of water then was

added carefully and the DVF was evaporated. The crude

resi due was dissolved in ethyl acetate and washed %&th R

wat er and brine. After dryin and evaporation of th

soR¥ents, the conpoung, was pgfified by chronatogrqg Rar

onisilica gel l,yent: Blethotl @ 7/3) to .
@w o ngﬁyl%nyl yﬁ%gl-e—z—ca'r boxylt %?P\OHRZ

&~sfirréd solution of ethyl , R2

1- phéer‘i‘yl sul f onyl i ndol e- 2- car boﬁyq ate (1 eq.) in N—co,Et
(2. S/ mml ) under N2, was added a sol ution of brom Ne

(4 eq.) in DVF 120 WehodB6/054182 PCT/ | B2005/ 004063 SOzPh
(0.5m /ol ). This rﬁaﬁ&oé n m xt ur e\\Weshostsi rred at'2
roomtenperature for 03Ut 4" hours, ol | owi ng whi ch

wat er was added and the nixtgre was extacted hPﬁP‘

di chl oronet hane (x3). The organic | ayerxwas washed e
wi th a saturated solution of Na2S0b, driedand RO F
evaporated to give a crude yellow oil. Purification by R¥
chromat ography on silica gel (eluent: C6H12/Et QAc R¥

9/1) afforded 3-bromi nated indole 11. METHOD M A . oo R2"
mxture of 5 or 16 (1 eq.), acrylonitrile (10 eg),’ P~OMe
pal | adi um acetate (20% nol.), triethylamne (1 mco Et
and tri-ortho-tolyl phosphine (1 eqg.) in degassed N 2
acetonitrile (30nL/mmol) was stirred and heated under 50,Ph

m crowave irradiation in a pressure tube for about #%5

m nut es. Next water was added and the aqueous | ayer

was extracted with dichloronmethane. The conbi ned

organic layers were dried and concentrated and

1ed by chromatography on silica gel (el uent:

Petrol eum ether/Et OAc 8/2) to give the conpound 32 as

@ m xiure of enantionmers E and Z ( “are separat e’ Rz"o
b epsecat | WeethodBLC) . MEiéthda NN Br,0 ngeneMathedt . I
ej hyl am ne (% Y
H . OR

¢€ put ina Rg& Re

R% gi met hytformanm de (7ol
eqI aniliniumsalt* (1.25 ecgs)
'??res?ﬁre tube and degassed with N2 foy, about 15 23
m n2t es. Then palladiumtetrakis was added and this
m xture was stirred at about 85C overnight, follow ng
whi ch the sol vent was evaporated and water was added

Sc%&ne?‘-‘:hi eve a pH of about 5-6. The m xture was
ied with NaHCO3 until a pH 8 was reached, and

t hen extr?ct ed with diethyl ether. The aqueous | ayer
ied with HO  (1N) to reachga pH = 1, and & R¥

kt'h ethyl acetate. ConiR ofgegani c layer & R
' > RE" R®"
N " . 4"
R4 O:p\OR3 RY S~ R4 R* O=p R

RY Method V 5 P~0OR3 RS ~0 RS3
CONH
N 2
N N  NH,
' H

Scheme 6:

R
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dried, filtered and concentrated under reduced

pressure to give the conpound 14. *Aniliniumsalt was
weypmichasissed according to the procedure of MnPCHABIF004063

al (J. Am Chem Soc., 2001, 123,510-511). METHOD 0O

Tetramethyl orthosilicate (1.2 eq.) was added to a

stirred solution of compound 181 (1.2 eq.) in tol

(g /nmol ) under N2. Thgs RHpg was heated at, r
rs for afout 1.5 hourﬁ, B cool ed fga, rppmR N
; ngrgt. NBstoq Re ni e xaSCdégased with CONH,
drng triethyl am né (§.3 eq.), bronoindol ﬁ
(1 eqébﬂmand palladiun1tetr§¥ﬁ§bp?0.05 eq.). The o7
m xture was stirred at about 100C over a week-end
(about 48 hours), 121 WD 2006/ 054182
PCT/ | B2005/ 004063 after which the reaction was cool ed
Schto poom tenperature and water was added to achieve a
———%¥ﬁUT about 8-9. The mi xture next was extracted with
ethyl acetate and the organic phases were washed with ge
KHSO4 (1N) saturated with N#Q . it then was dried, R

filtered and concentrated ung ptuced pressure to, R®
give an oil, which was purigf&d_py chromat ography Fon }
siiica_gel (eluent: CH2CL24MOF) k0 give the conpmﬂﬂ&p\RaRZ

re 14, THOD P Toi% i rred sol itRbN of eanRaUNdrL2 (1
@ amEharot ] ﬁ@;%scgz)gged———» “H—CONH;
eq

' hyl silyl di azonet ha .) in a several N
fract i‘s_ogaq at room tenperaturegglsier N2.  This m xtur e
waslistirred overnight, aftezs which water was added #hd
t he net hanol was evaporated under reduce pressure.

Then NaHCC3 was added to reach pH 8, and the mxture

was extracted with ethyl acetate. The organic phases
§Q¥%¥ﬁidried, filtered and concentrated under reduced

pressure. The crude was purified by chromatography on R

silica gel (eluent: O6H12/ ER@Ac)Rt o give the conpound
16. METHOD O The conpound 18 Wes\diggsol ved in :Z;fZ,Ry

chloroform (or in CH2C12) ugpde tirring at room R%

t egper at ure; m chl or oper ox) sg_ RY
rathe reaction alloved to, \%wa$iww i%put@ﬁ ‘W@

'b t Methed Xt ulRe di | UR%ed N CONH,

G

alqf offet hane and  extr BFla mixture of
satura&thKZCOS /I H20 (1/ 3. gf aqueous | ayer was
extnacted three tines with gjchi?ronet hane. The

conbi ned organic layers were dried over Na2SO4,
filtered and concentrated under reduced pressure (TLC

jpengoingaci d was added ging
N

H

31

di chl or onet hane/ net hanol = 9/1). The crude product was
Schemd 9:i ed by chromat ography on silica gel to give the
compound 22.
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METHOD R In a mcrowaves seal ed tube, the conpounds 11

(1 eq.) and 23 (1.1 eq.) were added to tol uene
wO&omde/osmmsk) and triethylam ne (3.3 eq.) and degaTas2005/004063

with N2 for about 10 minutes. Then Pd(PPh3)2 was

added and the tube was heated under m crowave

i rraghatirn under pressure ap abRUt 120C (maxi mum . R*

power Y.AaRut., 200W CEM di scover rat us) for abouRt

30 resn The reacti on wag® torkee by TLC and g N\ CN

< n@tes if necessarys. g,

tu NG I@eat ed for about r80+

skhe so Vet was yeier agedland ‘t‘ﬁ% Cr Wd@oa pr OdREEL [ Wa \OR3

D rd by, chrmrat-og-raph Si-thea get—(etuent N—CONH,
t OAC : 8/2) to give \e conpound 5. 122 N

2006/ 05482 PCT/ | B2005/ 0040; SBTHOD S In a mcr ovvaUe

sedPdd tube, the conpounds (1 eq.) and 24 (2 eq?
(8m 7mmol ) and then degasedE
10 mnute tinme period. Next,
% sol uti on was added, and the tube

was under mcro e irradiation under pressure at

about 150 C ( i mum power input 200W CEM di scover -
apparat ug) for about 45 m nutesr*The reaction was Rr% R
moniRtsred by TLC and if any Stakting material was N
pr e§@ tube was heat qe [@ abeot anot her 45 R% N

te gi .approxi mtely _170C¢" Next HO (1N Ré Osp_ R¥

R5(8 Prvok was,adqgd aE@I fihe BuiRit i on Watoeft r \ 5

. %{ acetater T @ x qrgani ¢ Tayer Hot-
d ?Zf"ered and concenfraf edyunder reduced HN—oXIde
pressljre The crude product Was purified by 36

chr &hat ogr aphy on silica gé”l5 (el uent: petroleum goz

et h&®/ Et OAc : 1/1) to gi veFPHfe conpound 5 or 16.
Alternatively the reaction is carried out at about

150C in xylene for about 5 hours. METHOD T Pyridi ne
Sdhdmeqo) was carefully added to a vigorously stirred

solution of alkyl chloroformate (1 eq.) and
aryl phosphl nic acid (1 eq.) in dichloronethane

wexeBagddedr; t o t ol uen re

with N2 over about

Pd( QAc) 2 i nMathett

R*

( 2nR#: *) at room tenper &yr X Once ef fervescenBe

st opp fie sol ution was ref ghbor about 15 Ar/Het
m n nd then all owed tB"C to roomten‘peraFfu

Ther %Zon was poured i Rt B< p\g BM hydr ochl ori cR“aQ,=|pd

G
R{| / F) and Methed Yor g er wasMemdar atRad o
cogktt h wat er and GuEr Na2SHA, t @ CONH,
con‘pounoﬂ 23.

SO ve'ht was renoved in vacuo s10 o di ve the
MVETEQISM 37 38

X= Br,|,0SO,CF4 Method |

; 8 »  RY
e R ge. R RS
Ar/Het
. Ar/Het RS@/MHM et
R . .
R% O R2" R* O:P R¥ , R® O:P\OR3R2
RS P OR® Method H  RZ \ORoa Method @ R \
{ Nethod H, \ Het-
COzH Het N HN_/NOXIde
N N HN— H
H H
39 0 a1
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Al kyl or aryl brom de (0.15 nol) was added dropw se to
a mxture of magnesium (3.6 g) and dry

woebtrcalyide of uran (40 L) under N2 at nosphere aPC@B2D5/004063
50C. After this addition, the reaction m xture was
stirred at about 50C. for an additional 1-2 hours to
al l ow the reaction t 8artignlaxizesbbgliemeson. Then t he
m xture was added dropwi se to a solution of triethyl

SIPERSAN Nepfadced BitdioBiHes/HE (25 L) at  Dbetween 40 T
0 1 , and stirred for about 3
hours at about 50C. After renoval of the sol vent
under, re,guced pressure, theRcrude product was
di st fromthe semsoli Si in vacuo to @
the_gd e,- 24. METHOD V L 2906/ 054182
| BZO 52[ 004063 The co;;{p »0r 7 (1 eq.)

P neky

La RS rea I wrheated in tody “oRt
a e Rt H@f&
t JTheeact i on was red2 y TLC and he&t Thg
contingad until no starting nsd,esial remained (apout

5. 5or1hiours). The crude /sol #8ion was filtered and the

f i )=taF i@s@,0MRS eyanay a ed to dryness and purified by

chr omat ogr aphy on lica gel to give the conpound 25

and the conpound /25'. METHOD WTo a stirred and

cool gd (pt40 abouy” -90 C.) sphutirgn of bromoindol e 1ks( (1R*

R

eq.) d dropw se n- by Ilglum(lzeq) Het

undgd: r about 10 rﬂe | enzenephosphongd Q
50

dlﬁj’] e 21 (1.1 eq.) ipde rydrofuran(lSrﬂ/m’r@l R

raNa ded3 dropwi se atgza Le etngt ure of about rs7QLC. \ORS
kifoegper by t he sed, to Metod@ -9 HetN-

a i ntdl ned—for about mwtés. This was fo d HN—oxide

by th8 addition of nethyl mdynesi um bromide (1.1 eq.
and tdae m xture was all owed44 o0 warmto about -40C f b
about 1 hour, after which it was quenched wth water
and extracted with ethyl acetate then

Sc i chl.pr metJhane.;ﬁ !he oigani c layer was dried over
S EY¥eSncent rat ed under reduced

pressure. The crude product was purified by

chro ogr aph Si | el uent C12/ Ag OEt

Hgirer L IOt éw@eEtM abdid U@tfg —OEt

Di met hyl ami ne (1 9Y.) waas addeoo"blropvm se to a @t is6 1 ed
and cooled (to abaut -55 C.) sokation of phenybtisolated
phosphoni ¢ dichloride 21 (1 eq.) in diethyl et & e

(1. 5ml/ ol ke 4 1,I‘*I’fen triethyl am,p% Whs added (1 eq.) g o\ﬁet

anginbd® RE X ur g s ahlioied rEO T 1 OQhoayc  RY {ome
4 tenperat ur &8, ttre—rrext Lkbi@r, t he ; CONH,

filtrate aporatedto gi
5050,Ph H 5 " 52

Scheme 13: Alkyl/Alkenyl/Alkynyl Phosphinates

115



oi | /mxture. To rid the oil/m xture of phenyl
phosphoni ¢ dichloride, the oil/m xture was dissol ved
wonodo®Ns2 and washed twice with an HC sol ut i oRCOAiBHE/004063
4-5. The organic phases were dried with Na2SO4,
filtered and concentrated under redéied pressure to 3
give an oil. Then9 n-bu Ii hi um 2 eguithyes adde
Alkgr oplEedAd a sAlk#gechémﬁéleheebed Al =0 u{—t—ae—*C'}'k P—OMe
sol ution of bronoidgel e 11 (1 eq.) ion tetrahydrofuranCl 55
(5m /ol ) under N2. At the end of the addition, theptisolated
ni xture was warned 1% about -60 C. and used crude
tetrahydrofuran (1.2 eq. 4,3/ nmol) was added dopw se
to the the oil. Thewr*tdg nixture was war nRYUOSHC Q\m‘%/ to
about - 1flefbpd @ncke hg re cPMgn Wasthste nefied wi t/h er
(8m S —-Het (1 R\ led toach evd
about 5, and the s ' was 124 WO 2006 4N
PCT/ | B2005/ 004063 evgpdyogbied i n vacuo. The adjuspus
phase was extracted wth ethyl acetate and the
conbi ned organic | ayers were washed with brine, dried
over. Na2SO4, filtered and concentrated under reduced
M@s@#@-ﬁ?@-&%product was purified by
chromat ography on silica gel (eluent: C6H12/Et CAc :
9/1 to 0/10) to gife t €S ound 3p. METHOD Y Suzuki
cross-coupling R&¢CPPR % ol Alj~P-eDol uti on of
Na2CO3 (6 eq.) in HQO1éq?Meoand a soltition of aryl ,
al kyl or heteroaryti boronic acid (2 .) in EtOH
(0.3M were added to a stirred solution of 5 or 16
(bearlng an halogsno or triflate substituent) in
il gthryk Cariga . The reaction tube was then
heated under nicrowave irradiation at about 110 C.
unti | noRﬁtart|ng materi al remni neq. Yiter was added
and rYe eactlon medi a was extraBied with EtQAc,
Y was purified
e PE/ Et OAc 8/ 2)
to agtrd 7. METHOD Z Under a RHOLgenRat nmosphere, a
R5dr reac®ven tube g ar g W \PBMﬁUS oxi de
,thﬂ¥ gand 228/ a Clepplfile (1.5 eq.),
car ate (2 eq.) and t e y (de 5 or 16
(bearithg an hal ogeno or triflate ggbstitue W (1 eq.),
foll gwed by the addition of anhydrous and degassed
acetonitrile (0.6 nL per nmmol of aryl halide). The
tube as seal.eqd and stirring was applied at about 80
i P& on ran to conpletion. The reaction
m xture then was cooled to room t enper at ure, dlluted
with tert- bu;ylm"éthyl ether and filtered shrugh a
pl ug of cel i § %]fllter cake belngfurth
W th butylne The filtrate wasge

Sch

in vacuo toRre f he 4
R¥ O\P\OR§4 5 Re O\P\OHR
R5'\(§ES- Method AC R \©\/\$_/<o
N—CONH, _—
H H NH,
60
6or7
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acetonitrile and was redissolved in tert-butyl nethyl

ether. This organic layer filtrate was washed tw ce
woizbds/onsser and once with brine before bei ng dPCeABINS/004063

Na2SO4 and filtered. The solvent was renoved in vacuo

to yield the crude product, which was purified by

chr omat ogr aphy on silica Méthods gi ve the conmpound 42.

METHOD AA Al kyl halide was heated at about 90 C

ove t S ];(8%111{

r ea,ci:ﬂ?% gﬁﬁorr‘% agﬂﬁangésg%%@l% ?%lﬂgebgllﬁa ggé}”ghs)eld cgpgg tﬁoregomg
schameés.aNsalbeitsiin ol dpridd@orfedidnd e sumbleed coampetnds| fpundrireSchemes

118038 et S e Bo0% 0hBsA MGG sl didhe art of
ma%@?i%i@%&ﬁ?ﬂ Mk Br Bk a?$m P Havd ﬁé&n‘@lﬁﬁﬁéd fo@ B%ptaﬂﬁg the specific

concentrated to give conpound
corniunds eSthe prdsentNETeACONAB hisralw m@wdwah@ﬁwéeﬂl éd MBeQ, Y, Z,

AR SCRES Gk B Wl e S vt i ot Bgpering the
corhpdiitly bt b gRRAtiof 4m / mol ). The tube was heated under
m crowave irradiation under pressure at about 170 C

g m power input 200W CEM di scover apparatus)
M ?ﬁ‘@fﬂ%o“ . !

ut 60 mnutes. The reaction was nonitored by

TL andlfanys rtin terial .re t ybe
CB beazeflgrla&fgu%q) %@gﬁ?tﬁ{f e’ 1a r([ﬁétﬂﬁg Srﬁ%g]teelebll?e@') and
me@ylélfhﬁﬁe%l)h g Nitif awRéssueMaposal Bd nikturaeus degasell Witk N, for about
crude residue was purified by chromatogra hy on silica

15 gunytee Olhe palfadium teamkis .05 §e) Wap@dd fhg migture was stirred

TR o, Boce ARy (B8 SOMRUILE B B o o

reaetnprb atd sheamdierare Wlma filteted. th fittestt evdasuenchporatadcamivtheecrude was

radi ati on und sure t, about

waé%g hwma% Y QR A st (Rt B swaﬁﬁewbggg%?m 8/2 to
6/43.0 'Klf%gﬁﬁlely,Af fher rééeﬁl)ﬂ NGn BEL ?érfdﬁﬁl%daqﬁﬁg B &olumes of 1,2-

compound 60 "was [ ected by [tration X.
dietk@pyﬁhmtmﬂbnﬁheﬁmaﬁpbmhtmfs the Active Conpounds Tabl es

1 and 2 contain a non-limting |ist of representative
MBaepoginds that may be prepared by the nethods and

according to Schenmes 1-16 provided above. Table 1

ConRAuRE ke TUES oPRIRGRYIPAdsPRonalel2 or dimethylphosphonate 19, 6 eq.

of sodium hydroxide and ethanol or methanol (3ml/mmol)) were stirred at room

temperature for about 5 hours. Then, ethanol (or methanol) was evaporated in vacuo and
the mixture acidified with HC1 2.5N to reach pH = 1. Then the mixture was saturated
with NaCl and extracted with ethyl acetate. Combined organic layers were dried over

NaySO,, filtered and concentrated to give the desired products 3 or 20.
METHOD C

The compound 20 or 3 (1.2 eq.) was stirred at room temperature under N, with
thionyl chloride (3.6 eq.), dichloromethane (Sml/mmol) and a few drops of
dimethylformamide for about 5 hours. An aliquot was taken and put in dry methanol and

Et:;N to monitor the reaction. When the reaction was complete, dichloromethane and
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-CEt 0-0 2a OEt Colorless oil, 1H NMR (CDC13, 250
MHz) 5 1,33 (t, J = 7.1 Hz, 6H), 4.05-4.25 (m 4H),
w0 .24/084187 (m 3H), 7.78-7.87 (m 2H) , 31P NVRCTOEX023004063
101. 256 MHz) 6 19.3. 126 WD 2006/ 054182
PCT/ 1 B2005/ 004063 Conpound structure Description 1
thi@ofl ahlogigls, ci-EyapokatddvRithiGDIDESS, BOG dvap)rasd inmepe to give an oil
7.5 Hz c P-QFt OBt 3H), 1.33 (t, J = 7.05 Hz, 6H),
Wh?ﬁ?"”(sc??(’fﬁ‘g‘&n‘;r %Mz, 2H), 4.04-4. (19 (m 4H), 7. 37-;?4

m 2H), 7.58-7.69 (m 2H), 31P NWR (CDC13, 121.49
_émw 19.53. F3C 0 11 b-P-OEt Colorless oil, 1H NVR

(CDC13i 300 MHz) 5 1.35 (t, J=7.05 Hz, 2d COEt 6H),
4. 0804, phitiom oﬁwlphqsp@gnxlt@ghlgnée 31 ¢1 zHg 63 3mpol) Mhydrous

s B g LI S O By
drdpSvisedt wboulVBeCESllowed by thenfdition 28 3riéthilanindNZ,63 mLEL9.04 mmol).

ite solid, 1H NMR (CDC13, 300 MHz) 6 1.36 (t, J=
They repstipp mixtyee WasStERy 2t 2005y lempesatyye fog pyout 2 EQur(s,t pd then was
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METHOD E

The diethylarylphosphonate 2 (1 eq.) was stirred under N» at room temperature
with bromotrimethylsilane (10 eq.) and dichloromethane (Sml/mmol) for about 5 hours.
Then the bromotrimethylsilane and dichloromethane were evaporated to give a yellow
oil. Next, oxalyl chloride, dimethylformamide and dichioromethane were added under
N, and the mixture was stirred at room temperature overnight, following which the
oxalyl chloride and solvents were evaporated. The oil in dichloromethane solution was
stirred and allowed to cool to about 0°C, and ethanol or methanol (1,12 mL, 19.04 mmol)
was added under N, followed by the dropwise addition of triethylamine. The mixture
then was warmed to room temperature. The solvent was evaporated and the resulting
product was purified by chromatography on silica gel (eluent: CH,ClL/EtOAc : 8/2) to
afford the compound 14.

METHOD F

To a stirred solution of diethylarylphosphonate 2 (1 eq.) in dichloromethane
(5ml/mmol) was added bromotrimethylsilane (5 eq.) at room temperature under Na.
After about 3 hours of stirring at room temperature, the solvent was evaporated and
dichloromethane (5Sml/mmol), a few drops of dimethylformamide and oxalyl chloride
(2,5eq) were added. This mixture was stirred at room temperature overnight, and the

solvent was evaporated to give an oil. A solution of the oil (1.2 eq.) in diethyl ether
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18. 45, NB rniz = 287

Col afBLgQﬁgM 1n hemangyvik. 2(@30{[@5 adgl@@ dmyl)lseéo £ sggreéland goaled
7.05 Hz, 2] o= 6H), 2.39 (s, 3H), 4.05-4.21 (m 4H),

to/abdfit BECY sal f Bromoindol 12 3 1/ )
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ungdes| Nor | Afer epingthe Nmigl ut 39§0C W%ogtz 3 g’1§M_|l)1t€§ an Japproprlate
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29

slowly to abéut 240°C (TLC monitoring, eluent CH,Cl,/ ETOAc 9/1). Water then was

added. Extraction with ethyl acetate, drying and evaporation led to a crude oil that was

purified by chromatography on silica gel to give the compound 16, 5 or 26.
METHOD H

A stirred and cooled (to about 0°C) solution of compound 5, 16, 26, 28 or 30 in
methanol in a pressure tube was saturated with NH; gas for about 10 minutes. Then the
mixture was stirred at about 50° C overnight, and after TLC monitoring, excess
ammonia and methanol were evaporated in vacuo and the crude purified by

chromatography on silica gel to give the carboxamide 6, 7, 27, 29 or 31.
METHOD 1

Lithium hydroxide (14 eq.) was added to a stirred solution of compound 16 or 5
in tetrahydrofuran (20ml/mmol) and water (20ml/mmol). This mixture next was stirred at
room temperature and monitored by TLC. If necessary, equivalents of lithium hydroxide
were added until the reaction was complete. Then the THF was evaporated and HCL
(IN) was added to reach pH 1. The aqueous layer was extracted with ethyl acetate and
combined organic phases were dried, filtered and concentrated under reduced pressure to

give the compound 17 or 8.

METHOD J
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17 99, Ms (ESI, El) mlz = 287 (M#). H3CO Yellow oil,
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METHODK() 7.85-7.89 (m 1H), 31P NVR (CDC13, 101.256
MHz) S 14.73 F3C 128 WD 2006/ 054182 PCT/ | B2005/ 004063
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stlrﬂedhiﬁd h@kd)sd attalidlt 90 22 oyeinight]) The'matinré. tBéh (vas cddidd in an ice water
bath agd HCl1 (1 r\rzlvas adlcjiec\l d:ﬁova:/_ng The mixture was extracted with ethyl acetate,
and combined organic layers were washed with HCl (1N) until no HP(OMe), remained.
Next it was dried, filtered and concentrated under reduce pressure to provide an oil, and
the resulting oil was purified by chromatography on silica gel to give the compound 16

or7.
METHOD L

To a stirred and cooled (to about 0°C) solution of ethyl indole-2-carboxylate 10
(1 eq.) in DMF (2ml/mmol) under N,, was added NaH (60% in oil, 1.2 eq.) portionwise.
When gas evolution stopped, benzenesulfonyl chloride (1.2 eq.) was added. The reaction
mixture was stirred for about 1 hour (TLC monitoring, eluent dichloromethane); a small
amount of water then was added carefully and the DMF was evaporated. The crude
residue was dissolved in ethyl acetate and washed with water and brine. After drying
and evaporation of the solvents, the compound was purified by chromatography on silica
gel (eluent: CgHj2/EtOAc 9/1 to 7/3) to give the ethyl l-phenylsulfonylindole-2-

carboxylate.

To a stirred solution of ethyl 1-phenylsulfonylindole-2-carboxylate (1 eq.) in
DMF (2.5ml/mmol) under N,, was added a solution of bromine (4 eq.) in DMF
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z = 271.36 (MH). 129 WO 2006/ 054182
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METHOD N

Bromobenzene 1 (1 eq.), dimethylformamide (1ml/mmol), triethylamine (3 eq.)
and anilinium salt* (1.25 eq.) were put in a pressure tube and degassed with N, for about
15 minutes. Then palladium tetrakis was added and this mixture was stirred at about
85°C overnight, following which the solvent was evaporated and water was added to
achieve a pH of about 5-6. The mixture was basified with NaHCO; until a pH 8 was
reached, and then extracted with diethyl ether. The aqueous layer was acidified with HC1
(IN) to reach a pH = 1, and extracted with ethyl acetate. Combined organic layers were

dried, filtered and concentrated under reduced pressure to give the compound 14.

* Anilinium salt was synthesised according to the procedure of Montchamp et al (J. Am.
Chem. Soc., 2001, 123,510-511).

METHOD O

Tetramethylorthosilicate (1.2 eq.) was added to a stirred solution of compound 14
(1.2 eq.) in toluene (4ml/mmol) under N,. This mixture was heated at reflux for about
1.5 hours, and then cooled to room temperature. Next the mixture was degased with N,
before adding triethylamine (3.3 eq.), bromoindole 11 (1 eq.), and palladium tetrakis
(0.05 eq.). The mixture was stirred at about 100°C over a week-end (about 48 hours),
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METHOD O

The compound 18 was dissolved in chloroform (or in CH,Cl,) under stirring at
room temperature; m-chloroperoxybenzoic acid was added and the reaction allowed to
stir overnight (about 15 hours). Then the mixture was diluted with dichloromethane and
extracted with a mixture of saturated K,CO; / H,O (1/3). The aqueous layer was
extracted three times with dichloromethane. The combined organic layers were dried
over NaySO,, filtered and concentrated under reduced pressure (TLC:
dichloromethane/methanol = 9/1). The crude product was purified by chromatography

on silica gel to give the compound 22.
METHOD R

In a microwaves sealed tube, the compounds 11 (1 eq.) and 23 (1.1 eq.) were
added to toluene (8ml/mmol) and triethylamine (3.3 eq.) and degased with N, for about
10 minutes. Then Pd(PPh;), was added and the tube was heated under microwave
irradiation under pressure at about 120°C (maximum power input 200W, CEM discover
apparatus) for about 30 minutes. The reaction was monitored by TLC and the tube was
heated for about 30 minutes if necessary. The solvent was evaporated and the crude
product was purified by chromatography on silica gel (eluent: CsH;/EtOAc : 8/2) to give

the compound 5.
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251 (MH). Yellow oil, "H NWMR (d6-DVMSO, 300 MHz) 6 1.19
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reddddd reéMre) Tﬁé thide pré‘dldUNRle(sdlﬁerQ)y 3%rrMﬂZQra1ﬁ1}ﬂ- oR4%ilica gel
11 2as P- CEet 42 (s
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(el@m@snolfumﬁth@r@tom :gpL)to Me(the swlpomiﬁ q»m( e =t
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(m
Pyridine (1 eq.) was carefully added to a vigorously stirred solution of alkyl

chloroformate (1 eq.) and arylphosphinic acid (1 eq.) in dichloromethane (2ml/mmol) at
room temperature. Once effervescence stopped, the solution was refluxed for about 15
minutes and then allowed to cool to room temperature. The solution was poured into
0.1M hydrochloric acid (1ml/mmol) and the organic layer was separated. After washing
with water and drying over Na;SQs, the solvent was removed in vacuo to give the

compound 23.
METHOD U

Alkyl or aryl bromide (0.15 mol) was added dropwise to a mixture of magnesium
(3.6 g) and dry tetrahydrofuran (40 mL) under N, atmosphere at about 50°C. After this
addition, the reaction mixture was stirred at about 50°C.
for an additional 1-2 hours to allow the reaction to run to completion. Then the mixture
was added dropwise to a solution of triethyl phosphite (0.1 mol) and THF (25 mL) at
between 40 °C. to 50 °C. in N, atmosphere, and stirred for about 3 hours at about 50°C.
After removal of the solvent under reduced pressure, the crude product was distilled

from the semisolid residue in vacuo to give the compound 24.

METHOD V
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addkiﬂP Advic Dbt 5@ iM-Izc)) SideEtN22. JofterMBbO&ESII) minutes,

=0 eﬁqﬂ idg:glwgpde jZ? 80 69 ﬁégcetragyﬁro %Mﬁm]éﬁ’ was added
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acetate then dichloromethane. The organic layer was dried over NaSO, filtered and

concentrated under reduced pressure. The crude product was purified by chromatography

on silica gel (eluent: CH,Cly/AcOEt : 9/1 to 7/3) to give the compound 28.
METHOD X

Dimethylamine (1 eq.) waas added dropwise to a stirred and cooled (to about -55
°C.) solution of phenyl phosphonic dichloride 21 (1 eq.) in diethyl ether (1.5ml/mmol).
Then triethylamine was added (1 eq.) and the mixture was allowed to warm to room
temperature. The mixture next was filtered and the filtrate was evaporated to give an
oil/mixture. To rid the oil/mixture of phenyl phosphonic dichloride, the oil/mixture was
dissolved in EtOAc and washed twice with an HCI solution of pH 4-5. The organic
phases were dried with Na,SOy, filtered and concentrated under reduced pressure to give
an oil. Then, n-butyllithium (1.2 eq.) was added dropwise to a stirred and cooled (to
about -80 °C.) solution of bromoindole 11 (1 eq.) in tetrahydrofuran (Sml/mmol) under
N,. At the end of the addition, the mixture was warmed to about -60 °C. and
tetrahydrofuran (1.2 eq.; 3ml/mmol) was added dropwise to the the oil. Then the mixture
was warmed slowly to about -10 °C, and the reaction was quenched with water

(8ml/mmol). HCI (I1N) was added to achieve a pH of about 5, and the solvent was
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chmmgapmz on §litH gé'l4(elu\2‘8t (CEEllg/EﬂE)Ac n9/4 toH/BH30 (gMeI)the compound
30Col orless oil, 1H NWR (CDC13, 300 MHz) 6 1.26 (t, J =
7.5 Hz, 03H) 1.33 (t, J =7.2 Hz, 3H), 2.69 (q, J =
7.5 Hz, 2H), 4.1 11 3g \ / P-C&t (quintuplet, J =7.2
%I_E_M)Suz'#ﬂ%wownz(m 2H), 7.61-7.69 (m OH 2H),
10 83 (brs, 1H), 31P NWR (CDC13, 121.49 MHz) S 21.63,
VB (PEGFPhsE (1 0%rihel.): azoBitiontef Moo Ok I(@<.) i H-O1@MIMRA 2 solution

of%{cﬁ%ﬁm SRl g%%m%gacgg 2, é@%g}( %dﬁl 0 3?@6%%e &&q%lt@n% stirred

soBfioRvEBtor aﬁ)(beaﬁn§ an _hafb]gel(l@br tiflhte sGbSBuentPth (Idg’hssé’d"ﬁoluene under
11.26 (brs, 1H), 31P OH NVR (CDC13, 121,49 Mt)

N221Ths reap;/goq tube was fhen feated unger m(lqpp})vavlqggrqﬂgtlon at about 110 °C.

e T ET R ——
exfraded Qvﬁkh ElOAc /drledHmd codteriratdd. Phébtudé i‘@s1du% wads p{ifie@bly column

4.04-4. 14 2 7.32 7. 45- 59 2
iy Sififica i1 EPRRO DO a5t o Moy 6 1015

Ph Col orless oil, 1H NVR (CDCL3, 300 MHz) 6 1.31

M%lﬂ_ﬂl: 7.0 Hz, 1 6H), 2.35 (s, 3H), 4.05-4.17 (m
2H), 7.32 (s, 1H), 7.36-7.83 (n
Under a nitrogen atmosphere, a dry reaction tube was charged with cuprous oxide

(10%mol), a ligand (20%mol), a nucleophile (1.5 eq.), cesium carbonate (2 eq.) and the
aryl halide 5 or 16 (bearing an halogeno or triflate substituent) (1 eq.), followed by the
addition of anhydrous and degassed acetonitrile (0.6 mL per mmol of aryl halide). The
tube was sealed and stirring was applied at about 80 °C. until the reaction ran to
completion. The reaction mixture then was cooled to room temperature, diluted with zert-
butylmethyl ether and filtered through a plug of celite, the filter cake being further
washed with butylmethyl ether. The filtrate was concentrated in vacuo to remove the
acetonitrile and was redissolved in tert-butylmethyl ether. This organic layer filtrate was
washed twice with water and once with brine before being dried on Na;SO4 and filtered.
The solvent was removed in vacuo to yield the crude product, which was purified by

chromatography on silica gel to give the compound 42.
METHOD AA

Alkyl halide was heated at about 90 °C. overnight in trimethylphosphite
(10mL/mmol). The reaction media was cooled to about 0°C in an ice bath, and a solution

of HC1 (IN) was added carefully. The aqueous layer was extracted with EtOAc. The
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OP-OEt 3~ CH8H), 8.03 (d, J = 14.3 Hz, 1H), 10.16

(brs, 1H), 31P NMR (CDC13, 121.49 MHz) 6 21.13, MS
WOBSBl6/05E8) rn/z = 263 (VH). H3CO ~PO Col our | e6%/1B1005/004063

1H NVR (CDC13, 300 MHz) 6 1.32 (t, J= 7.0 Hz, 3k ~

3H), 3.83 (s, 3H), 4.08 (quintuplet, J= 7.0 Hz, 2H),
cordbiféd érdaffic(Mers Wekeldhished wath HEHW(1NYand With Witer 5ncﬂ ktres, dried and

1H), 31P NWR (CDC13, 121.49 A Miz) S 20.36. F3C Light
consemtrjed i sive qompeyir Paderslorsgioity) 8 1.36 (t, J =

7.2 OHz, 3H), 4.16 (quintuplet, J = 7.2 Hz, 2H),
Mﬂ@ﬂb@rs, 1H), 8.22 3n & Ot \ / OH (brs, 1H), 8.27

(brs, 1H), 10.95 (brs, 1H), 31P NMR (CDC13i F3C

121148 niittpyaGesldealtd, tubds thcESimpdanils 1Ak eq.) 3 Z2n@dlchii (37% wt

in \\lrj:'atlélr,glht " anagorgi@cﬂﬂnelél e&ll\ngge(rCD%ed @3g€utg/£%- cﬁf?b él}rgl?mgr}fl) The
tube vyasq{%a’@é'a 'u?géi')mdov@fva 1&%&%101} tnded %r@s?hrz a9 §oo(uml 7@ b&l (maximum

POWBGH@H) 20QWPCE]NR(1(S@D®I I?cipparﬁtlls)llg)rl\a’ap)lt S ]_Igmge’s (Ehe Jeaction was

MY OET YL RE TR D e A7 VT TR

45 gmﬁut]ss af a;p‘r%haﬁﬁy (l?hb*)%s ?Tl%ﬁso%véh?s gv*egbs e‘i’dﬁbna‘ceﬁ zﬁ5vazu5 7and the

Hz,
cruﬂevesuhrpwvaslmm@d@ bms@me@maphmn sitiep geé(l\slq\@{/ @r 98) to give
z = Z(if (MH). F Yel l owi sh oil, 1H NWMR (CDC13 300
&5 (d, 3 =6.9 Hz, 06H), 1.31 (t, J = 6.9
r% 2 70 3 00 (m 1H), 4.00-4.20 (m P-OH 3s Okt
89 = 5.4 Hz, 1H), 725736(m1|—|) 747

(d J = 13 5 Hz 1}-?1 12. 22 brs }-23 zl)P NVR. (
121Ima wiggwaver s, theEorppuLy 6 082 0VHH-BY gt Wil DMF
(511&%1#%103)2 éﬂlﬁnTl\;‘I@r (ég%e)s as’-QQ&JdO%%%bE’ GV4s! 1%%%956&@%%%rowave

structure crip
irradiation under pressure at about 60 °C (max1mum power input 100W, CEM discover

apparatus) for about 50 minutes. After cooling, water was added and compound 60 was

collected by filtration.
IX. Representative Examples of the Active Compounds

Tables 1 and 2 contain a non-limiting list of representative compounds that may

be prepared by the methods and according to Schemes 1-16 provided above.
Table 1

Compound structure Description

< >‘P OEt
2a (l)Et Colorless oil, "H NMR (CDCl;, 250 MHz) & 1,33 (t, J = 7.1 Hz,

6H), 4.05-4.25 (m, 4H), 7.46-7.57 (m, 3H), 7.78-7.87 (m,

2H) ,*'P NMR (CDCls, 101.256 MHz) § 19.3.
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Colorless oil, "HNWR (CDC13, 300 MHz) S 1.27 (d, J =

6.9 Hz, O01- 6H), 1.33 (t, J = 6.9 Hz, 3H), 2.94-3.03
woOmoeshi1824. 07-4.16 (m 11 3t P-O 2H), 5.15 (BCE/IB2bY/P04063

7.66 (brs, 1H), 7.83-7.95 (m 2H), 31p NMR OH (CDC13,

121.49 MHz) S 17.61, M5 (ESI, El) mz = 254.3 (Md). N
Cam@pindur | ess #iyctureH NVR (CDC13, 300 MHAessripti@ds (t, J

=7.05 1 Hz, 3H), 4.1 (quintuplet, J = 7.05 Hz, 2H),

724728( 1H) 3u\ / P-OEt 31 OH 7.35-7.44 (m
'(\/:§21H) 12.16 (s, 1H, P NW\R

) S 15. 63oress 011J£HMQCbizl,3 30PMHZ 1.26 (t, J = 7.5 Hz,

Hi)EtBH) d63l¥¥§% (t370—07 6\5;%) 6I-§2217 %LQEH%zzH) 4.04-4.19

(s, 3H), 2.61 (q, J = 7.5m3W, ®|3|712Wm22ﬁ)) 7.58760-(, ), *'P NMR (CDCL,
(m 2H), 7.21 (brs, 1H), 72129MBy8§19.5H), 7.34 (brs,

1H), 31P NMR (d6-DMBO, 121.49 MHz) S 15.62, MS (ES)

Mz = 229.,3dM—f. Yel l ow oil, 1H NMR (d6- DMBO, 300

MHz) S 1,18 J9 6.9 Hz, O3H), 2.36 (s, 3H), 3.87

Cau nt upl et 45526@ 2oty 18 (b, S0 b s =705 1
M4a) S 16.41. Yellow pal éH)oﬁP5"4Q@|(INI€'ﬂ) (7&%1@\;{503 936‘%)78HZ 1H), 7.8-
MHz) S 1,19 (t, J = - 1 689@1 JHB H)7-8 2 (B RH) OIPSNMRB KD CL,, 121.49 MHz)

2 00 Phy 801g% T, B3RSl G ?3et G b . 2 s e
1H), 31P NMR (d6- DVBO, 18D #23836ME), 79. Yel | ow pal e

oil, 1H NWMR (d6-DVSO, 300 MHz) 6 1,17 (t, J = 7.05
Hz, 3H), 2NZ7 (brs, 6H), 3.85 (qui ntuplet J = 7. 2Hz,

oH), 3aa P-pER OR 7.23.7.27 (m 1H), 7.37-7.47 (m
2H), 31P N —PVBEl 10 Whitddtig, 'B NMR @RCLVBOMES) 5 1Bb )t, /= 7.05 Hz,
mz = 215 ( FOBal e yekﬂi)OXVo@hhs T}"h g‘gﬁj@'—@@%mﬂz 1H), 7.83-

300M—|Z)6117(tJ— 31
(m 2H), 7.51-7.69 (m 3'_585(119|H{NW§H?6_m, o ONMB{(CDCl, 121.49 MHz)

DMSO, 300 MHz) S -141.87 §m3.121MB(ESIIET m@L 2boqMit®) , 31P
NVR

Br.
?
P—OEt Colorless oil, "H NMR (CDCls, 300 MHz) § 1.34 (t, J=7.05 Hz,
2f OFt 6H), 4.05-4.21 (m, 4H), 7.32-7.38 (m, 1H), 7.66-7.71 (m, 1H),
7.73-7.78 (m, 1H), 7.92-7.97 (m, 1H), *'P NMR (CDCl, 121.49
MHz) & 16.37, MS (ES") m/z = 292.9/294.8 (MH).
cl
1]
OE‘“OH Colorless oil, "H NMR (CDCls, 300 MHz) & 1.35 (t, J = 7.05 Hz,
2g ol OEt 6H), 4.04-4.23 (m, 4H), 7.53 (t, J = 1.8 Hz, 1H), 7.65 (d, J= 1.8
Hz, 1H), 7.7 (d, J = 1.8 Hz, 1H), *'P NMR (CDCL, 121.49 MEz)
$ 14.74.
F
0 Colorless oil, '"H NMR (CDCls, 300 MHz) 8 1.34 (t, J = 7.05 Hz,
2h P—OEt

6H), 4.06-4.22 (m, 4H), 5.44 (d, J = 47.4 Hz, 2H), 7.51-7.6 (m,
2H), 7.78-7.85 (m, 2H), YF NMR (CDCl;, 282.40 MHz) & -
209.67 (t, J=47.4 Hz, 1F), MS (ES") m/z = 247 (MH).

OEt
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(d6-DMBO, 101.256 MHz) 6 12.80 (d,

(ESI, E) nz

J= 6.5 Hz,
134 WD 2006/ 054182

IP), MS

223 (MH).

wOCTUscloB2BO5/ 004063 Conpound structure Descri pPCOMBIONG/Q04063

"H NMR (d6-DVBO, 300 MHz) 6 1.18 (t, J

01.19 (t, J =

Compdtnd N 3ae /sticfdré (quintuplet, J
7.24-7.36 (m 2H),

7.5 Hz, 3H),
7.5 Hz, 2H),

thptiodH) ,
7.74 (ddd, J

7.05 Hz, 3H), 2.91 (q, J =
7. Ofes
7.46-7.52 (m OH 1H),

= 1.2 and 2.5 and 13.8 Hz, 1H), 31P NWR (d6- DMSO,
121. 49 MHA) § 15.66, M5 (ESI, El) mz = 215 (MH). NC
g I 'i' ’2\| dé- ?[3'\/50 33(8)(5)(:‘[’\@@3 s &, B bR (dpcl 300 shiz4 (t, /= 7.05 Hz,
1@: 7.82-7.% m@“'qﬂim &y 4 |(IP1)8¥P>758§4S ?HM“% ﬁqg‘mm’ 1H), 7.68-7.7
1H), 31P NMR (d6- ONSO, 120:;,49) Wisiz7)87 (i, 1H),.7693;7.9%/Bm IES)*'P NMR (CDCL,
mz = 226.2 (M—I) al,
1.17 (t, J = 7.1 Hz, 3H), lﬁ%glfﬁ%??%&ﬁ%gwgmg’%m
(m 2H),7I41753(m 2H), 7.59-7.61 (in, Sag b-- ii
&?4F15|)|, ¢l66-7. 511 (m 1H), M5 (ES}) mz = 243 (M.

! |
6.9 Hz, 3H) 318391:3 978(1 esszq_b'\%\dlg(é)ég éorrl}ﬂ{%'_ﬁol 35(t,J=17.05 Hz,
7%-7. 64 (m/ 1H), OB 78- 7. 62, 2.3nls, H)P-00M. 208, 45 7.3H)36 (m, 1H), 7.57.6

' 9F NMR (d6- DVSO, 282 4 Ngj% 231
Hz, 1F). NB (ES) mz = 2837285 (Nb+
(d6- DVMBO, 300 MHz) 6 1.197¢¢3;2
3.87-3.97 (m 2H),
OH 3a]
.49 MHz) 6 11.94 (d,
50,

1H), 8.03/ R
(d6- DVBO,
19F NMR (d6- DY
m2k = 228.3
1.20 (t, J =
AcO
21
HsCQ
2m
F3C
2q
FsC
2r
F3

S'SE

o

)(%DQ'\Z% 151‘4? I\/ﬁ{H;élS\l ll\/gf 8, MS (ES") m/z

- 7.05 Hz, 3H), O
7.55-7.65 (m 1H), 7.85-7.91 (m
O 6Et 8.09 (m 1H) 31P NMR
J= F 8.02 Hz, 1P),
382. 4 MPplyrlessiofly HMMR A§D Gl 00 MK 3(1B&Yt, J = 7.05 B,
p-DeO | emyl HoNWVRY (o) GrriMER7.63QR, bz ).7457.85 (m, 28),

t 8.04-8.09 ‘m, 1H), *'P NMR (CDCls, 121.49 MHz) § 18.84, MS
(ES") m/z =291.17 (MH).

Colortless oil, *H NMR (CDCl;, 300 MHz) § 1.33 (t, J = 7.05 Hz,
6H), 2.15 (s, 3H), 4.06-4.22 (m, 4H), 5.44 (s, 2H), 7.38-7.60 (m,
3H), 7.95-8.03 (m, 1H), *'P NMR (CDCls, 121.49 MHz) § 17.99,
MS (ESI, EI') m/z = 287 (MH").

Yellow oil, 'H NMR (CDCl;, 300 MHz) 8 1.32 (t, J = 6.9 Hz,
3H),1.323 (t, J = 6.9 Hz, 3H), 3.84 (s, 3H), 4.03-4.16 (m, 4H),
7.06-7.1 (m, 1H), 7.3-7.4 (m, 3H), *'P NMR (CDCls;, 121.49
MHz) 8 19.21, MS (ESI, EI") m/z = 245.13 (MH).

Slight yellow oil, '"H NMR (CDCl,, 400 MHz) & 1.37 (t, J = 7.05
Hz, 6H), 4.11-4.28 (m, 4H), 8.046-8.048 (m, 1H), 8.237-8.24 (m,
1H), 8.27-8.273 (m, 1H), *'P NMR (CDCls, 101.256 MHz) §
14.36, MS (ESI, EI") m/z = 351 (MH").

Slight yellow oil, "H NMR (CDCl;, 400 MHz) § 1.36 (t, J = 7.07
Hz, 6H), 4.08-4.26 (m, 4H), 7.49-7.52 (m, 1H), 7.67-7.73 (m,
1H), 7.85-7.89 (m, 1H), *'P NMR (CDC};, 101.256 MHz) § 14.73
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1 3.87-3.97 (in, 2H), 7.4-7.47 (m 1H), 7.51-7.59 (m

2H), 7.83- 3ak / P-OEt OH 7.91 (m 1H), 31P NWR
wOdeeDvB®2 121.49 MHz) 6 11.26, M5 (ESI, El) RCT/IB2005/004063

221.03 (MH). FGIl, "HNW (d6-DVsO, 300 MHz) 6 1.19

(t, J =7.2 H, 3H, 13.9-4(m 2H), 7.31-7.53 (m
CorBpfuynd3’ P NVRstfubdurBVSO, 101. 256 P- OEt 3Béschiptbid MHz) 6

8.05 (d, J =5.5 Hz, 1P), 19F NWMR (d6-DMSO, 282.4 F

MHz) -110.71 (d, J= 19. 4 (&lz~73Ey, 19, MBESBEI(da; = ot (EHD.

and 19.2 Hz, 1F), M5 (ES) mz = 223.03 (M. 135 WO

2006/ 054182/ PCT/ | B2005/ O%Qﬁé’ssoiﬂ'&bNWZ(dﬁpmsoua”a)dNﬂ{z)alz4 d,J=69

gtogu:\:/f_llzjg Sscrl tion O(HE 6152% (€bl47%§z%3%?%§@§$9~7 6.9 1z, ,

Rt= 7.1 He, -84 cu @), 44)2@31 (0 ADH)34-719438, 01, 894 fbrs, 1H), *'P
7. 83 Nl\&gd;[bM]sélel@ l@ﬁzs)gs 530, (B (BS1, EBIY) miz =

3H), 31P M (dﬁ-jo DVSO, 101. 256 3, NB

(ESI, EI)Nmz = 532 ( VHPSZI@{HEk yellow oil, "HNW

(CDC13, 300 MHz) S 1.30 (t, J =72 H,3H, 4.22-4.34

(m 2H), 5F5.12° 01- \ QP Yelowmsal® ofln{ll 1R (CRCIRE00MER § h5 (¢, J = 7.05

%1%)7 77.732& 'r—no;g% Hng%H)\ % g7 ﬁ@zo 6y, (7”725-71.2*9|)(m, 1H), 7.37-7.45 (m,
u - 1.

8.07-8.10 (Am. 20Ft 31P NNR (COSI3(™ I@ o) T%)“T”Rzé%mﬁm#l 49 MHz)
6 25.24, (ESI, El) nl 3 i%85@4=9 N4 )P, BE(Eitmyetd7 W),

solid, "H NWR (d6-DI\/ISO, 300 WMHz) S 1,27 (t, J =7.1
Hz, 3H), 1\36 (t, J = 7. LoloflessilCHNNHR (CI3¢), 3002MB%) 5094 (t, J=7.5 Hz,

6H), 3.94-4.06 (rr4 2H), ;4 44, (9, _ 75 1, 6m), 1.66 (sextuplet, J = 7.5 Hz, 2H),
2v 0 2.63 (t, J=".5 Hz, 2H), 4-4.21 (m, 4H), 7.34-7.41 (m, 2H), 7.58-

P-OEt .
OFt 7.67 (m, 2H), *'P NMR (CDCl,, 121.49 MHz) & 19.53, MS (ES")
m/z =125737 (MH").
Colorless oil, 'H NMR (ds-DMSO, 300 MHz) & 0.67-0.73 (m,
2H), 0.97-1.03 (m, 2H), 1.23 (t, J = 7.05 Hz, 6H), 1.97-2.06 (m,
2w |'|3'—OEt 1H), 3.93-4.06 (m, 4H), 7.27-7.31 (m, 1H), 7.38-7.51 (m, 3H),
OFEt 3p NMR (d-DMSO, 121.49 MHz) & 18.35, MS (ES") m/z =
255.06 (MH").
Colorless oil, "H NMR (d;-DMSO, 300 MHz) § 1.23 (t, J = 7.05
2 %}ﬁ_ OFt Hz, 6H), 2.37 (s, 3H), 3.97-4.09 (m, 4H), 7.49-7.57 (m, 2H), 7.69
OFt (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 15.74, MS (ES")
m/z =309.24 (MH").
o Colorless oil, "H NMR (d,-DMSO, 300 MHz) & 1.23 (t, J = 7.05
B—OEt Hz, 6H), 2.34 (s, 3H), 2.63 (q, J = 7.05 Hz, 2H), 3.94-4.05 (m,
% A%}c'»st 4H), 7.29-7.31 (m, 2H), 7.44-7.45 (m, 1H), >'P NMR (d;-DMSO,
121.49 MHz) & 18.71, MS (ES") m/z = 257.4 (MH").
o  Colorless oil, 'H NMR (d,-DMSO, 300 MHz) 5 0.8 (t, J = 7.2
B—OEt Hz, 3H), 1.22 (t, J = 7.05 Hz, 6H), 1.54-1.62 (m, 2H), 2.34 (s,
2z OEt 3H), 2.55-2.6 (m, 2H), 3.94-4.05 (m, 4H), 7.27-7.36 (m, 3H), *'P
NMR (d,-DMSO, 121.49 MHz) & 18.73, MS (ES") m/z = 271.36
(MH).
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5¢ A O\ J=7.1 Hz, 2H), 7.25 (s, 1H), 7.39 (s, 1H),
7.42 (s, NO1H), 7.53 (dd, J= 2.1 and 9.0 Hz, 1H),
W0 20/084182 0:::- % :;0 (m 2H), 7.77 7.82 (n-2CRHB2005/004063
8.05-8.11 (m 311), 31p NWR (d6-DMSO 101.256 MHz) 5
23.6, M5 (ESI, EI) mz = 560 (M#4). 136 WD
Cono06d 054182 sfatiureB2005/ 004063 Conpoundeseiirtienur e
Descriptioh F Thick yellow oil, 1H NMR (CDC13, 300
MHz) S \ 37 (t J = 7Cdlorkts oil IH)NMR (@RCLY, 800 MH2z) §7.28 (d, J = 7.0 Hz,

Hz, 3H), 05-4 égo( 'O”’76}§,7 34r§14j5; &, 6}92 %7@6“?) 4.13 (m, 4H), 7.36-

2hl1), 7.11

1H), 7.48- ESd 215, (m,72}307 573-767§ (3. M9 (ES El*) m/z =257 (MH").
7.84-7.93 (n 4|—|)OEB 07- NOS8.09 (m 2H), 31P NMR

(CDC13, 101.256 MHz) S % O 'S, 0 23.6, 19F NVR (CDCL13,

282. 4 MHz) - 105. 36 ( m Bro) oil, NBN-(\/ESHQDHS@ 3ﬁ¢MHZ)35522(fJ 7.2 Hz,

koge! | O 0d 4 (51 _
gﬂ P ( 7§ g Hz 8111@02&7( 35'1)%1%31&)'_39 2H), 7.57
O~ P-O- 4.09-4.2 %m 2|—|)764m5§1)(c}> &pl\gsqﬂkoug 7) 5 18.62.
7.35 5eC10(dd J:21and9l—|z ,737743

(m 1H, NO7. 68 7.54 YWW@HHW%@?DMSO(WI\’Bﬁ)Sln(tJ 7.3 Hz,

8.07-8.1 S0 211 1B
oy 36 ( b ORg ), Els}ﬁ | nZ!VBHi@@Q@mJQﬁ 25@7@4‘&&, 1H), 74749

yel low oil,/ H (CDCl@" WPES(d‘SDMian@I %, MIjZ_) 5719§6 MS (ESL,
Hz, 3H), 1.37 (t, J= 7. OBbiz= @HIMH*)& Plp,~ 1,44 (t.

J =7.2 Hz, 3H), 268(q, J=75H, 2H, A O
4.06-4.18 (in 2H) 4. (’é]]lpwﬂﬂMS7(E§IE|Z),m/2=|=|)43(MH3 51 N
07.39 (m/3X),87.47-7.52 (m 2H), 7.59-7.76 (m
&Ms, O 3H), g7PTaEt) = 1.8 Hz, 1H), 7.91 (dd, J = 1.5

and 9 Hz, , 8E07-8.1 (m 2H), 31P NVR (CDC13,
121.49 M) S 21, MS (ESI, El) in/z = 560 (M. 1:3

Yel l ow sol i d, 1(';' NWR (CD\gﬂow oit OF M) 0 s Ro0 M) 5 1,24 ¢, 7 = 7.05

B oKt Hz, 6H), 2.28 (s, 3H), 2.42 (s, 3H), 3.96-4.06 (m, 4H), 7.22 (td, J
2a
g OEt = 4.2 and 7.5 Hz, 1H), 7.41 (d, /= 7.5 Hz, 1H), 7.62 (dd, J="7.5
and 13.8 Hz, 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 20.29.

0il, 'H NMR (CDCls, 300 MHz) § 1.32 (t, J = 7.05 Hz, 6H),

Q
Z OBt 4.04-4.19 (m, 4H), 7.12-7.19 (m, 2H), 7.78-7.87 (m, 2H), “F
NMR (CDCls, 282.4 MHz) & -109.18, *'P NMR (CDCls, 101.256

MHz) & 18.33.

2ah

Pale yellow oil, 'H NMR (CDCl;, 300 MHz) § 1.36 (t, J = 6.9
%}P OEt Hz, 6H), 4.08-4.23 (m, 4H), 6.96-7.04 (m, 1H), 7.30-7.38 (m,
2ai 2H), *'P NMR (CDCls, 101 MHz) § 14.77-15.3 (m, 1P),”’F NMR
(CDCLs, 235.36 MHz) & -107.56 (m, 2F), MS (ESI, EIY) m/z =
251 (MH").

Yellow oil, 'Hl NMR (ds-DMSO, 300 MHz) § 1.19 (t, J = 7.5 Hz,
o 3H), 1.24 (t, J = 7.05 Hz, 6H), 2.89 (q, J = 7.5 Hz, 2H), 3.97-4.07
11
P—OEt (m, 4H), 7.29-7.41 (m, 2H), 7.53-7.58 (m, 1H), 7.74 (ddd, J=1.2

OEt and 7.5 and 13.8 Hz, 1H), *'P NMR (d,-DMSO, 121.49 MHz)
8 18.71, MS (ESI, EI") m/z = 243 (MH").

2a0
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CF3 (t, J =7 Hz, 3H), 1,44 (t, J =7.2 Hz, 3H), 4.09-

AP ON-" 4.23 (m 2H), 4.53 (qd, J = 2 and 7.2 Hz,
wa®ee/054i820 7. 35 (dd, J = 2 and 9.2 Hz, 1H), 7Pd8AB2083004063

(m 5g NOZ2H, 7.57-7.64 (m 2H), 7.68-7.79 (m 1H),

7.88 O(d, J =2 Hz, 1H), 7.94 (dd, J = 1.6 _and 8.8
CompoundiH) = g ¥melire (m 3H), 8.16- 8. 2 ( nipesgfiptios1p

NVR (CDClS 101. 256 MHz) S 22.62, 19F NWR (CDC13,

235. 36 S -63.2, M5 (YESIw01EII§NMRz(da—QM$OV®0MHZ)8123 t J=105

é&?g |0|r53t4|10 ch/ B2005/ 0%0&?) 3@9(59@11{1@ 95k, b&l@rta,tl\l/gﬁ 7.15-7.32 (m, 3H),
(CDC13, 30 86%444 (t+ 731-(n;; lyggﬁzwﬂg@ -DMS0y 42149 MHz) 5 17.71;

J= 7.2 H, 3B, QEf04 cuv@(m 00w/ 28 (@EY) 2H), 4. 55

(q, J= 7.2 Hz, 2H), 7.37 (dd, J 5h = 2.1 and 9 Hz,

%Hgg, HZ 5%- bé.; gzﬂ (a”'l) ) Z)ﬂ%%ﬁlgg(dyml%? 300}31/1'_121.2)5 1@9% 3 =7.05 Hz, 6H),

Gdd, J = n® 8.7 He, 3OHFY7 B g8 ¢ Ry H g 2R 7B87 37 (m, SH),

gg? ECME_)DC13 : t|NH<Z:|) 78- 7721m5£;1) R?BNBES[dﬁ-DEI'éfp Y 1Z19=MHzZ) 5 17.97;
ceisol i ?EW g@g)%%,l 300 MHz) 6

1.38 Br (t, J=705 HZM1S ) =73)5HZ

I?_>|Z|'|) , 2H)CI N _P*(f (77\ 3? (10 é‘ﬁl}_ﬁesggﬁ é’f@l}ﬂg@?ﬁfs&%oo%ﬂﬁ)%?ﬂz (t J=72

7.§-7. 67 0 0 2H) , Hp, OF). 3978403 (irn AHL Y- 7768r;z2{‘lb765 7.7 (m, 2H),

FE2.1 He F,’S@Ff’h 73‘931\11(aﬂctd6-1§Mso 11284@@@&98"[@6 MS (ES) m/z =

1H), 8-8.06 Y&, 8.07- (m 2H), 31P

(CDC13, 121.49 M) 6 2%71171(M (ES) mz =

609. 73/ 611. 77
NG 0il, 'H NMR (ds-DMSO, 300 MHz) & 1.24 (t, J = 7.05 Hz, 6H),

0

2as N Ot 2.42 (s, 3H), 3.99-4.1 (m, 4H), 7.82-7.94 (m, 3H), *'P NMR (ds-
OEt DMSO, 121.49 MHz) & 15.09, MS (ES") m/z = 254 (MH").

R Yellow oil, 'H NMR (d-DMSO, 300 MHz) § 1.25 (t,J="7.2 Hz,

0
N ORt 6H), 4.01-4.13 (m, 4H), 7.49-7.57 (m, 1H), 7.65-7.7 (m, 1H),
2at OEt 7.88-7.92 (m, 1H), *'P NMR (d-DMSO, 121.49 MHz) § 13.5 (4,
Br J= 8.7 Hz, 1P), ’F NMR (d;-DMSO, 282.4 MHz) & -108.43 (m,

1F).

NC Orange oil, '"H NMR (d,-DMSO, 300 MHz) § 1.25 (t, /= 7.2 Hz,

B—OEt 6H), 4.04-4.13 (m, 4H), 7.82-7.90 (m, 1H), 7.96-8.01 (m, 1H),

?

2au Q(')Et 8.15-8.18 (m, 1H), *P NMR (ds-DMSO, 12149 MHz)
F & 12.83 (d, J = 8.02 Hz, 1P), F NMR (ds-DMSO, 282.4 MHz) -

108.7 (g, J = 8.2 Hz, 1F), MS (ES") m/z = 258.2 (MH").
Cl 0il, 'H NMR (d;-DMSO0, 300 MHz) & 1.25 (t, J = 7.05 Hz, 6H),
. O'fj_ OFt 3.97-4.13 (m, 4H), 7.46-7.53 (m, 1H), 7.57-7.66 (m, 2H), 7.84-
OEt 7.96 (m, 1H), *'P NMR (d--DMSO, 121.49 MHz) § 13.64, MS

(BSI, EI) m/z = 249.05 (MH).

o Colorless oil, 'H NMR (CDCL, 300 MHz) § 1,32 (t, J = 7.3 Hz,
3a @-ﬂ%—OE’[ 3H), 4.08 (g, J = 7.3 Hz, 2H), 7.42-7.56 (m, 3H), 7.79-7.86 (m,

OH 2H), 10.67 (brs, 1H), *'P NMR (CDCls, 101.256 MHz) § 21.3.
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(MH). Thick yellow oil, 1H NMR (d6-DVSO, 300 MHz) 6

1.16 (d, J = 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz,,
wo2ed/04182- 3H), 1.27 (t, J= 7.05 Hz, 3H), 1, 38CTAB20J57004063

7.2 Hz, C 0 5j 3H), 2.88-2.97 (m 1H), 4.03 (q, J =

7.2 Hz, 2H,. NO 4 5(q,J:705Hz 45-7. 69
Compgundz " oedu™ 757 79 (m 2H), Ee%%t'?%

M5 (ES) rriz:57 8( PhYIIowsolld 1H N

(d6- Dl\/BO 20 6 @ﬂfsg oil JHNM}K(@DqZ 30(:)_@4}{2) §|_1 Hgt, J=7.05 Hz,

(t, J =7 OP }_@gﬁ) 2ty @PZQle’L'GH)‘}A@@i‘ﬂS & 260M7.13K, 1H), 742 (d, J =

% W P £ QBtn, 18I-|)13§§%%%%4%%éq PO oy g6 1o 5

|sz) 6 22.07, M5 (ES') D2AhBGMSSBIPH)=/6085 (WH). 138 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure

Descri pti on=ki c® yel | oWobiléss 0iB 1P NINIWR CDE6 - TOVIBEY: z)am (#4.9=7.05 Hz,
Cl MHz) ,PNBEt( ES :

g o No h %’“44)21%\38, iﬁ\/"‘)'_fwl\f'\}é (Ft%xa §76785 (m, 213—1)
300 MHz) 6 1. 37 (t J £37(ps, H;D "FIWYR (ADQ5 2§24 MHz) - 106 2m, 1F), *'P

Hz, 3H), 3.81 (s, 3H), N%/{IQ 111%1(2561\/1}18*5')20 Nﬂs@& ﬁﬁbun/J— (MH".
=7.2 ~OP=0C O, H, 7.0
?i—l)l H§ QH}'& : SncN7 -028' 7c§ﬁﬂés5'1>ﬂ, 7}'1’%MR7(C§513,(3% MPIZ}D 12.32]@, J=17.05 Hz,
o @—B— Ot 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 7.55-7.61 (m, 1H), 7.78-
3d OH 7.8 (m, 1H), 7.95-8.13 (m, 3H), >'P NMR (CDCl,, 101.256 MHz)
8 18.09, *F NMR (CDCl;, 282.4 MHz) § -66.03, MS (ESI, EI*)
m/z =255 (MH.
Colorless oil, "H NMR (CDCl,, 300 MHz) & 1.33 (t, J = 7.05 Hz,
20 @_P _OEt 3H), 4.04 (quintuplet, J = 7.05 Hz, 2H), 7.27-8.09 (m, 5H), 3'p
NMR (CDCl;, 101.256 MHz) & 16.59, MS (ESL EI") m/z = 212
(MH").
Colorless oil, "H NMR (CDCl;, 300 MHz) § 1.33 (t, J = 7.05 Hz,
@_P OFt 3H), 4.1 (quintuplet, J = 7.05 Hz, 2H), 7.51 (t, J = 1.8 Hz, 1H),
3f 7.62 (d, J = 1.8 Hz, 1H), 7.67 (d, J = 1.8 Hz, 1H), 11.63 (brs,
1H), *'P NMR (CDCl,, 121.49 MHz) § 15.74, MS (ESI, EI") m/z
=255 (MH").
Colorless oil, 'H NMR (CDCL, 300 MHZ) § 1.26 (t, J = 7.5 Hz,
;\: 0 3H), 1.33 (1, J = 7.2 Hz, 3H), 2.69 (q, J = 7.5 Hz, 2H), 4.1
3g P—OEt (quintuplet, J = 7.2 Hz, 2H), 7.36-7.39 (m, 2H), 7.61-7.69 (m,
OH 2H), 10.83 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) & 21.63,
MS (ESI, EI") m/z =215 (MH")
Colorless oil, "H NMR (CDCls, 300 MHz) & 1.25 (d, J = 6.9 Hz,
:>: 0 6H), 1.31 (t, J = 7.05 Hz, 3H), 2.88-2.98 (m, 1H), 4.03-4.13 (m,
3h P—OEt 2H), 7.35-7.41 (m, 2H), 7.60-7.69 (m, 2H), 11.26 (brs, 1H), *'P
OH NMR (CDCl, 121.49 MHZ) & 21.85, MS (ESL EI') m/z = 229
(MH")
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S02Ph J = 1.5 Hz and 9 Hz, 1H), 8.08 (dd, J = 1.5 Hz
and 7.5 Hz, 2H), 31P NMVR (CDC13, 121.49 MHz) 824.00
wolaue/oseisk owi sh powder, 'H NVR (CDC13, 300 MHzpPCHIBDHO3&4063
(t, J =7.2 Hz, 3H), 1.47 (t, J = 7.2 Hz, 3H), 3.85
(s, 3H, 4.13 (q, J = 7.2 Hz, 2H), 453(q, J=50a \
Comgpynd7. 2 Hz, stppgtures 97 (dd, J= 2.7 Hz aResegiptiony 2H)
p 7.34 (dd, J = 2.1 Hz and 9.3 Hz, 1H), 7.49-7.55 N O

(m 2H), 6-7.%)6 (m 1}€bolorl$s&l7H9MR((¢pCZLJ—1)OOM}gmph2(dJ 7.0 Hz,
8. 08-8. 11 31p ,

3. 36 VS “PLoet o Wg(gz 4642411%%? 2W22é 1ED, 7.45-7.59 (m,
powder, ' H NWR PUDClSl ?}@@8%@} Q{) WKCD@3=421749W519 16.
H, 1.38%t, J = 7.05 H, 3H), --p- 00\01355

, 3H), 4.05-4.23 2
o E') gFhg. m (1|r_n|) H}oggs 9il, 1}1&3\4{3((:?@3, 300@@@%@ J=17.0Hz,

2H), 6. 87
;j. 257(33,( T |C—)|z Sng 69,1435 (slgm,wszam(mss) (.82 (s,3lF),,7.36-7.83 (m,
He, 1H), 8. -85112 (m é‘?—i? A Ry %cg‘g’ 1945 TG 18, > "R

MHz) 6 21.9, MS (ESI, E|(¢DC@/121@M1526@2(MM(E$3@*)M 263 (MH).
2006/ 054182 PCT/ | B2005/ 004063 Compound structure
Descri ptHs6@ CF3 Yel | owi shilopdasglel FBIPRNPCI, GIOUBY) 8 1.32 (t, /= 7.0 Hz,

%éé \49/ l(\/:-|z _'%gt %ségﬁwgﬁj %14308 (%ﬁ%u & MEZ2)0 18, 711), 7.05-7.09 (m,

0-/ | NO C@ 1H), 7.3- 4(m, 3H), 10. 25 (brs ll\/l_;)“PNMR(CDCh, 121.49
MHz) § 20.36.

FaC Light orange oil, "H NMR (CDCl;, 300 MHz) 8 1.36 (t, J = 7.2

, Oﬁ_oa Hz, 3H), 4.16 (quintuplet, J = 7.2 Hz, 2H), 8.06 (brs, 1H), 8.22

" C',H (brs, 1H), 8.27 (brs, 1H), 10.95 (brs, 1H), *'P NMR (CDCls,

121.49 MHz) § 15.19, MS (ESI, EI*) m/z = 322.99 (MH).

R Light orange oil, "H NMR (CDCls, 300 MHz) § 1.34 (t, J = 7.05
IL_)O!_ OFt Hz, 3H), 2.4 (s, 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 7.04-
C\)H 7.08 (m, 1H), 7.27-7.35 (m, 1H), 7.4-7.43 (m, 1H), 11.37 (brs,:

HsC 1H), 3'P NMR (CDCl;, 121.49 MHz) § 19.37 (d, J = 9.6 Hz, 1P),
MS (ESI, EI") m/z =219 (MH").

3q

('i Yellowish oil, 'H NMR (ds-DMSO, 300 MHz) § 1.18 (t, J = 7.1

O | OFt Hz, 3H), 3.87-3.97 (m, 2H), 7.55-7.67 (m, 3H), 7.98-8.18 (m,

3 OH 3H), 8.53 (4, J = 8.4 Hz, 1H), *'P NMR (ds-DMSO, 300 MHz) §
14.76, MS (ESI, EI") m/z = 237 (MH").

R Yellowish oil, "H NMR (CDCls, 300 MHz) § 1.25 (d, J = 6.9 Hz,
fj_ on 6H), 1.31 (t, J = 6.9 Hz, 3H), 2.70-3.00 (m, 1H), 4.00-4.20 (m,
3s Oet 2H), 7.89 (d, J = 5.4 Hz, 1H), 7.25-7.36 (m, 1H), 7.47 (d, J =

13.5 Hz, 1H), 12.22 (brs, 1H) *'P NMR (CDCl;, 121.49 MHz) §
17.93, F NMR (CDCl, 282.40 MHz) § -112.35 (m, 1F).
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F Yel |l owi sh powder, 31P NVR (CDC13, 121.49 MHz) S 20.86
(d, J =7.8 Hz, 1P), "9F NM\R F3C\ 1 (CDC13, 282.4
wOklk)6/05418263. 2 (s, 3F), -108.7 (q, J 55 i - O PrOr@mB20b5/b04063

O=7.3Hz, 1F), M5 (ESI, EI) m =618 (M). NO
SO2Ph Yel | owi sh powder, 1H NWR (CDClS 300 MHz) S

Compow®! ( qui nt §F¥EYe J = 7.2 Hz, 6H), 4. 0fescription,
2H), 4.42 (q, J:69Hz 2H) 7.31 (dd, J = 2.1 Hz C
--OP=0-,/and 9 Hz 1|—|)Colo?les4¢ﬂ7HM/H('iﬁDC$l—l)00NﬂiZm1@?Jl(dJ 6.9 Hz,

J=1.8 \ ; 1H) 6H§ B34~ (? JQ559(H& 31?1);)21943 0@&&}1@%07-4 16 (m,
3

& bog 72 § a8, Sty 2ok 1y 5578 bk, v

6 24.31, (E@ﬁ, EI) NECDCE, 1588 NIAYS)17.6 5 MSKESIONA) 942 = 254.3 (MH").

powder , k4 NWR (CDClS 300 MHz) S 1.23

dJ72H26H138t = 7.2 H, 3H), EtOP=01.46

OEt 4. Z5 e, 3H 5% ?3lou§es&01s7r%]\&_lgt%13, égoc%gz)g 1%%\('( J=17.05
5" NOZPh w rﬂEt7 33 dH), 4 (quiuplet, b= A0HHS 28), F24-7.28 (m, 1H),
7.31

- 1 8 o, 94 (dd7357421§(1¥1,ﬁ4‘) §§@7€d‘@lm1¥1?_§§1&%)11>i'),3lpm

8. 06-8. 11° (m OH), 31P NWRCLGBIIOMHZ)$15.43(d, {7530, 1
22.83 (d, J = 7.65 Hz) I\/S(ES) mz = 592 (M4). 140

VO 2006/ 0§182 (5>CT/ I BZOCIBﬂC@l@ﬁ@ 83H NOGR G IPMPCs BP0 Ol 17 (8, J = 7.2

Descri pti P—OEt Hz, 3H), 1.17 (t, J = 7.5 Hz, 3H), 2.32 (s, 3H), 2.61 (9, J= 7.5
Hz, 2H), 3.81-3.91 (m, 2H), 7.21 (brs, 1H), 7.29 (brs, 1H), 7.34
(brs, 1H), *'P NMR (d;-DMSO, 121.49 MHz) § 15.62, MS (ES")
m/z=229.3 (MH").

3v

Yellow oil, '"H NMR (ds-DMSO, 300 MHz) & 1,18 (t, J = 6.9 Hz,

O 3H), 2.36 (s, 3H), 3.87 (quintuplet, J = 7.2Hz, 2H), 7.33-7.42 (m,

3 - OFt 2H), 7.44-1.55 (m, 2H), *'P NMR (d¢-DMSO, 101.256 MHz) §
16.41.

Yellow pale oil, '"H NMR (dg-DMSO, 300 MHz) § 1,19 (t, J =

N gﬁ_oa 6.9%z, 3H), 2.30 (brs, 3H), 2.45 (brs, 3H), 3.87 (quintuplet, J =

Au 7.5Hz, 2H), 7.18-7.27 (m, 2H), 7.57 (d, J = 14.4Hz, 1H), *'P

NMR (dg-DMSO, 101 MHz) & 15.79.
o Yellow pale oil, 'H NMR (ds-DMSO, 300 MHz) & 1,17 (t, J =
zaa _Q%’,_OB 7.05 Hz, 3H), 2.27 (brs, 6H), 3.85 (quintuplet, J = 7.2Hz, 2H),
OH 7.23-7.27 (m, 1H), 7.37-7.47 (m, 2H), *’P NMR (ds-DMSO, 101

MHz) § 16.92, MS (ESL, EI") m/z = 215 (MH").
Pale yellow oil, '"H NMR (ds-DMSO, 300 MHz) & 1.17 (t, J =
F\OSP?_ OH 7.1 Hz, 6H), 3.84-3.94 (m, 2H), 7.51-7.69 (m, 3H), °F NMR (d;-
3ad OFt DMSO, 300 MHz) & -141.87 (m, 1F), -137.91 (m, 1F), *'P NMR
(d-DMSO0, 101.256 MHz) § 12.80 (d,J= 6.5 Hz, 1P), MS (ESI,

EIY) m/z = 223 (MHY).
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Comp6ufdl- 7. 98 hryuctlite) |

Cl Yellowresin, 1H NVR (CDC13, 300 MHz) S 1.42 F (t,
J=7.05 Hz, 3H), 1.49 (t, J=7.2 Hz, 3H),4.11- 4.26
wWOmoeAH1824. 57 (q, J = 7.2 Hz, 2H), 7.23-7.27 2EYIBH0I3®4063
(dd, J= 1.8 and 9 Hz, 1H), 7.5-7.57 5w dCl | \ (m
3H),762772(m2H) 7.87-7.88 (in, IH, N 0
8.00-8.12 (m 2H), DesERiOR 0' S- 0
(CDC13, 121.49 MHz) 8 6.78, M5 (ES) mlz = 584.26 (MH

'Y, O, 1H\NVR (d6- DVEGY, 'BOMRVZPMSO1302 MHzA § 138 £, J6.75 Hz, 3H),
Hz, 3H), t, J_ 7. 3 34 S, Ji = 75 Hz, 2H), 3.89
3.97-4. 02 F% giﬂtﬁ o5 g ! 391%&') 34%%?Z >

36l O P- 80F 2r9qumfvpls,1f 778%H(d?é1) 3§ . B 4575
Hz, 1H), 650'7‘ 72 (n- a4 (ddd, 75-12.2887.6 ead 12B)Hz3TED, °'P NMR (d5-

10~\ NO NVR (d6- DVBO, 107
(ESI, E1) mg 546 (M_B)MSé 11914
7.05 Hz, 3
™ 61 Onghonm bR i g p 134 9 6p me 3,
ag Cl O2R'(EBH), Bes73 S AR, 1F781 (. 1), 7.82-7.84 (m,
ByOH7. 66-
1 PR 3H),

MHz) 6 1,27 (t, J =
Hz, 3H), N§ 25 (é

= 7.05 Hz,

3%, 48-7. 58
2H), 8.09-

%é?déz%ﬁé%ﬁﬂ%@-ﬂs oa).

1IZ)NZ§4 %ﬁhﬁ I\/E}) % YR/ d68§Mé61 121.49 M)

Miz) S 2364, M5 S0?h PESHT, Mgiﬁsw/z g@d%l\/l%) F

Dark yell ow oil,

(t, J= 6. , 3H, 1, 3?)11(‘111;1\11\11&(@%3%3003}4;{@8117(” 7.1 Hz, 3H),
g{)g?g' 1I\|O m % ! 44461339, o), 3827341@#,21{)2*7%1-733 @426, 7.59-7.61 (m,
3 ~ 1
(m Sad rgéJs (o1 766 2714(%:1% liliil)(E Wmﬂg (W%
(m 3H, 1 NMEt(da DVBO) 6-109.98 (m 1F) + 050
i mpurete, 31P NI\/R (d6- DI\/BO 101 MHz) S 20.41 (t
8.4 Hz, 1R, MS (ESI, EO 5 MMR (4,586 qm@w;)allwl(t J= 6.9 Hz, 3H),
(IP?— o 3.87-3.97 (m, 2H), 7.4-7.49 (m, 1H), 7.6-7.64 (m, 1H), 7.78-7.82
- OFt (m, 1H), °F NMR (d-DMSO, 282.4 MHz) & -109.3 (q, J = 8.2
Br Hz, 1F), MS (ES") m/z = 283/285 (MH).
NC 0il, "H NMR (ds-DMSO, 300 MHz) § 1.19 (t, J = 7.05 Hz, 3H),
E_ oH 3.87-3.97 (m, 2H), 7.55-7.65 (m, 1H), 7.85-7.91 (m, 1H), 8.03-
3aj OEt 8.09 (m, 1H), 3'P NMR (ds-DMSO, 121.49 MHz) § 11.94 (d, J =
F 8.02 Hz, 1P), “F NMR (d-DMSO, 282.4 MHz) -112.04 (m, 1F),
MS (ES") m/z =228.3 (MH).
Cl Oil, 'H NMR (d-DMSO, 300 MHz) § 1.20 (t, J = 7.05 Hz, 3H),
@_g OFt 3.87-3.97 (m, 2H), 7.4-7.47 (m, 1H), 7.51-7.59 (m, 2H), 7.83-
3ak OH 7.91 (m, 1H), >'P NMR (ds-DMSO, 121.49 MHz) § 11.26, MS
(ESI, EI') m/z = 221.03 (MH").
F 0il, 'H NMR (ds-DMSO, 300 MHz) § 1.19 (t, J = 7.2 Hz, 3H),
('P? OFt 3.9-4 (m, 2H), 7.31-7.53 (m, 3H), *'P NMR (d-DMSO, 101.256
3al OH MHz) 58.05 (d, J = 5.5 Hz, 1P), “F NMR (ds-DMSO, 2824
F

1H NWVR (d6-DMSO, 300 MHz) F 6 1,29

MHz) -110.71 (d, J = 19.4 Hz, 1F),-118.33 (dd, J=5.9 and 19.2
Hz, 1F), MS (ES") m/z = 223.03 (MH").
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description F Yellow oil; 1H NWR (d6-DVSO, 300 MHz) S

W 206/054139 (m 6H), 4.95-4.13 (m 2H), 4.31 (dpC#4B2005/004063
O~P'0 7.2 Hz, 2H), 7.25-7.45 (m 3H), 7.55 (dd, J =
9.3 Cl O\ and 2.0 Hz, bl .66-7.85 (m 6H),
8.06-8.10 (m Sae N o 2f§blezip NVR (d6- DVBO, 101 MHz)
S 13.91,19F 0 O NWR (d6- DI\/ISO) 5-107.59 (m 1F), M

Comgddudt, El) m z srfeGe(MH). Yel | ow powder, ﬁ&gcrﬁm&
(d6-DVSO, 300 MHz) S 0.77 (t, J = 7.5 Hz, 3H), 1,23

(t, J = 6.9 Hz, 3H), PO\126(tJ:72Hz
3H, 2.76 (q, J =7 2H), Cl 0--\ 3 83-4.13 (m

2H), 4.24-4.35 (na) 7. 3- 7. 42C0lglghp il rHUM@nﬁda-aM}?O 300 Mtz) 3
(7 483;)6 (S&n 3H), PG 8 (16n1 41-&7,(t8ri)§1HzQ%§) D38l =7.1 Hz, 31),
m B NVR_(4

sgl), in/z = 8| 1H g‘@%ﬁg‘% g/gég“r%fj.z%”ﬂm

5 1.25 (s, A TNL. 26 (t, J = mzllﬁz 8.@H)L1 (n, (P NMR (ds
J=7.2H, O-BMO3H, 3 99 161&’5021'6)256 z§5(z§18 MS (BSI, BI") m/z
7.2 Hz, 2H), 7.47 O\ 755(m »5&{@

4H), 7.75-7.83 (m , 5ai N O® 1 (rn 3H)

31P NMR ( d6- DVBO, 49 0|sz) S 22.6, M (ES) mz =
588.17 (MH). O I, 1H NMR (CDC13i 300 MHz) S 1.4 (t, J=

7i—|)05 CN Hz, (3H) , Z@ i] = TTRckH@lovddl) 'H RvRACDEL, 300 MHz) &
3H), 4- 4.25 (m q, J=. 7

(dd, J O—~P\Q ~ & 2. . HHE 7%&*%}*_%2?"4%(“”21{)5“2

AH), 7.85.7.97 5&~C (m | A 2HB 708783 (1 @y 79454 (m, SH),
31P NVR (8 N\ O_Q(O % 1 Oheo2bés Mz, $721798n, 1M 7.85-7.92
shES) mz = N (m, 3H), 8.07-8.10 (m, 2H), *P NMR (CDCl,
0=57° 101.256 MHz) § 25.24, MS (ESI, EI') m/z = 594
o

Slight yellow solid, "H NMR (ds-DMSO, 300
MHz) & 1,27 (t, J = 7.1 Hz, 3H), 1,36 (t, J = 7.1
O\\P\o A~ Hz, 3H), 2.30 (s, 6H), 3.94-4.06 (m, 2H), 4.44 (g,
. Clmo—\ J="7.1Hz, 2H),7.25 (s, 1H), 7.39 (s, 1H), 7.42 (s,
N Y 1H), 7.53 (dd, /= 2.1 and 9.0 Hz, 1H), 7.65-7.71
5=50 (m, 2H), 7.77-7.82 (m, 2H), 8.05-8.11 (m, 3H),
*'P NMR (d,-DMSO, 101.256 MHz) § 23.6, MS

@ (ESL, ET") m/z =560 (MH").
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(MH). 142 WO 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Description OQl, "H NWR (d6-DVMsSO, 300 MHz) S

wa20db/064182J= Cl 7.2 Hz, 3H), 1.26 (t, J = 6. 9P/ BRBY/(04063
4.03 (q, J = O P~-O-\ 7.2 Hz, 2H), 418426(m 2H) ,

e 7.52-7.63 (m b5ak C O\ 3H), 7.66-7.71 (ni,

°’“Pf?”7' 7.83 (n 1HFTUSHUG> g N O (m 1H), 8.05P8% Q’t'efh
3H), 31P NWR (d6-DMSO, _ SC2Ph 121.49 MHz) 5 18.06, M5
(ES) mz = 565.93 (MAFE F O, Thpk\iow elb- "EORMBE, (GBS, 300 M) §

mlz)sﬁl) 1.3 gt ,163(_= 7. 054HZ6 B ¢, s Bud, i), 34 & D972 He, 3H),
, , -4, 1 N, ,

7.56 (dd, J = 2 105 0| P-O'\ %M%ZMSZ%J HHZ 2H), 7.11-
7.66-7.71 .84 (m 7.1T(m, [2HD7 32H)36 (m, 1H), 7.48-7.54 (m,
391799 8 818(n)_ Stio-7.8%. 11 ]
5(d6 DVBO, 282 8_1\2 68 ,H) gl %%31 )8%97%4}1) 507
1F), M5 (ES) \5753 O( VHT. Wu%%"@b?@d NMRGRCL, 101.256 MEz) 5
(d6- DMBO, 300 I\/HzC) \ 1,34 (t,23K, fFMR*(@DC@H)&M%A}@és -105.36
(m 1H), 4.20 (m , 732(dd

1H), 7.49-7.61 6a '\ P' O NH (ﬁlﬁj@ﬁj‘g(‘ijﬁ %gl”i é“{@({m

2H), 8.02 (brs, 1H7T10,27 2 (brs, 1H), 12.77 (brs,

1H), 31P NMR (d6-DMSO, 101.256 MHz) 6 31.1, MS (ESI,

El) mz = 363 HO @ |te sﬂhqkdyenomﬂNNRNwe(wmaoo M) 5

300 MHz) S 1,32 (t e 303ﬁz(3§1) I%_D(” o an
3.90-4.03 (m 1My 422(n1 "9
m 3H) r‘(’aﬁ) 4j§ éqif—g 3 Ha 2H), 7.35

7.29- 01 6p,
9 0 Hz, 1H), ‘ 7. _\(d (Bd81+—|z,1 ald® Hz711997.37-7.43 (m, 1H),

brs, 1H, 1 > o 7.48-7.54 (m, 3H), 7.6-7.95 (m, SH), 8.07-8.1 (m,
o= =0 2H), *'P NMR (CDCls, 101.256 MHz) & 22.76,

@ MS (ESI, EI") m/z = 566 (MH).
Thick yellow oil, 'H NMR (CDCls, 300 MHz) &
o Q_/ 1.23 (t, J="7.5 Hz, 3H), 1,37 (t, J = 7.05 Hz, 3H),
o ‘P\O/O\ 1,44 (t, J= 7.2 Hz, 3H), 2.68 (q, J = 7.5 Hz, 2H),
m \ 4.06-4.18 (m, 2H), 4.5 (q, J = 7.2 Hz, 2H), 7.3-
5f N 0 7.39 (m, 3H), 7.47-7.52 (m, 2H), 7.59-7.76 (m,
oﬂs‘O 3H), 7.87 (4, J = 1.8 Hz, 1H), 7.91 (dd, J = 1.5
@ and 9 Hz, 1H), 8.07-8.1 (m, 2H), *P NMR
(CDCls, 121.49 MHz) & 21, MS (ESI, EI") m/z =

560 (MH).

QCFs Yellow solid, "H NMR (CDCl;, 400 MHz) & 1.39
o (t, J = 7 Hz, 3H), 1,44 (t, J = 7.2 Hz, 3H), 4.09-

P~ 423 (m, 2H), 4.53 (qd, J = 2 and 7.2 Hz, 2H),

Cl
\©f\g_<o_\ 7.35 (dd, J = 2 and 9.2 Hz, 1H), 7.48-7.53 (m,
5g N o 2H), 7.57-7.64 (m, 2H), 7.68-7.79 (m, 1H), 7.88

0 (d, J = 2 Hz, 1H), 7.94 (dd, J = 1.6 and 8.8 Hz,
@ 1H), 8.04-8.1 (m, 3H), 8.16-8.2 (m, 1H), *'P
NMR (CDCls, 101.256 MHz) & 22.62, ’F NMR

(CDCls, 235.36 MHz) & -63.2, MS (ESI, EI') m/z
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Compaund g 02 (prs, SHYgH

N O 1H),12.7 (brs, 1H), 31P NWR (d6-DVSO, 101.256 H
MHz) S 31.3, MS (ESI, E1) mlz = 391 (MH). F Wite
waabieth3418H NVR (d6- DMSO, 300 MHz) S 1,34 (t, BETABHO5/004063
Hz, 3H), 4-4.04 (m 1H), 4.18-4.21 (m 1H) 7 31-7.4
(m 3H). 7.57-7.62 (m 2H), 6c PO\ 7.74-7 83 (m

10.18 (brs, 1H) a \P $3. 79
(brs, 1H), 31P NMR (d6- DMSO, 121. 5 HOI\/Hz) S
29.29, 19F NWR (d6- DVMSO, 282.4 NFlé‘)O(MEr_I 3 WO
2006/ 054182 PCT/ 1 B2005/ 004063 ConPound structure
Description 6 -106. ESI, ENylopyselid=EBYMR( (AL, 300 MHz) & 1.4

(2_0' JW” t76020|Hizd’C31 X 88- W]ﬁ%@% 1946 (17392 Hz, 3H), 4.04-
t, = 7. : , A-4. ni ~P- 0 -~

%25 (m b @”h\n 0"yl 6 OT50. 3 57 s
NH2 6H), 8.0 10. 07 (DbR$ andlHyz, 1HR78%7.6Dlws 4H), 7.80 (dd,

¥ O 1H), 31P O, 121.49_ W%ﬁd)s—agrédfll\l/{&’}\@(dj 2.1 He,
(ESI, EIl) mz =3 ).\ W‘nte sol i.d

=0 1H
(d6-DVBO, 300 MHEY I8 - 1.13 (t, !B LOSA0G /15 apdy.7 He, 4B, 8.07-8.17
(t, J =6.9 Hz, 3 O-~P-O 1\ @4, 6@2),(% NME (€D61;,Hm1.256 MHz) &

2H), 3.95-4.06 (ni . 4.14 6 4 2
1E)|), 7.3 (dd, J(=m1. and 8. 85 ﬁl%lq“ﬁﬁ&swﬁ%?j”’i zzif?f@)“g)
3H), 7.56-7.61 (m, 3 8 (br 1H) ,
Eg}rs,H)lH), 12. 74 ( ; , ( E%F Q4‘§NNF%?@0159100WZ)5138
1P NI\/R (O&)CJL%7 0482, @561,MHL)J 67.35 Hz, 3H),

(MH). \ Wite solidg
%.51\3 235. Bgll\ld\d-yg)(mﬁzﬂ)ﬁlSQ@J 6h mz, 2m), 7.3-

(@)

CF3 29.02, '9F NNR

MS (ESI, Et)_rnlz
N\ 7.37 (m, 2H), 7.49-7.55 (m, 2H), 7.6-7.67 (m,
5i N 2H), 7.77-7.84 (m, 1H), 7.87 (d, J = 2.1 Hz, 1H),
SOzPh 7.93 (dd, J = 1.8 and 9 Hz, 1H), 8-8.06 (m, 1H),

8.07-8.11 (m, 2H), *P NMR (CDCl;, 121.49
MHz) § 22.11, MS (ES") m/z = 609.73/611.77

(MH").
Thick yellow oil, "H NMR (ds-DMSO, 300 MHz)
Q_< 8§ 1.16 (4, J = 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz,
O‘\P\o/\ 3H), 1.27 (t, J = 7.05 Hz, 3H), 1,38 (t, /= 7.2 Hz,
5§ cl N O_\ 3H), 2.88-2.97 (m, 1H), 4.03 (q, J = 7.2 Hz, 2H),
N o 445 (q, J = 7.05 Hz, 2H), 7.45-7.69 (m, 7H),
SO,Ph 7.75-7.79 (m, 2H), 8.05-8.1 (m, 3H), MS (ES"
m/z=573.8 (MH").
Q_Ph Yellow solid; 'H NMR (ds-DMSO, 300 MHz) &
1.30 (t, J = 7.0 Hz, 3H), 1.35 (¢, J = 7.0, Hz, 3H),
O\\P\O/\ 4.05-4.12 (m, 2H), 4.46 (q, J = 7.0 Hz, 2H), 5.56
>« ¢l N\ O_\ (d, J =12 Hz, 1H), 7.44-8.10 (m, 18H), *'P NMR
N © (d5-DMSO, 121.49 MHz) & 22.07, MS (ES") m/z
SOzPh = 608 (MH).
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CN Wiite solid, 1H NVR (d6-DMSO, 400 MHz) 6 1.36 (t,

J =7.05 Hz, 3H), 4-4.12 (m 1H), 4.17- ~

P-O'N' 4. 27

wOmoesh1827. 33 (dd, J = 2 and 8.76 Hz, 1H), Cl PCTABINBR004063

7.59 (dd, J = 1.56 and 8.78 Hz,
N.O1.99 Hz, 1H. 7.73 (td,
Compquadg7_g 08 (m ‘@ﬁ;‘f’es. 17-8.21 (m 1H), 9.
31P NMVR (d6-DVBO,  10]. 256 w%
m z = 388 THdgyHpllowwilt ef SBIR (s-DHSO, 121.49
6 1. 16 (MHz)$2263, MHES") 3H9)= 580 (MH).
. O~ 61 P-Q\ 1.34 (t, J =
2. 94 (m 1H), 3.97- G NH2 4.06 (m
¢ 7.31 (dd, J =1.8 NO and

XN\, 06 6 ,
NaAY gt

1H), 31P NVR 144 WO

1H), 12.83 (brs, 1H),
6 28.62, M5 (ESI,
NVR (d6- DMSO, 300
1.17 (d, J= 6.9 Hz,
7.05 Hz, 3H), 2.
A14), 4.15¢4 23 (

8.7 Hz, 1H), @
10. 31 (brs, 1N

1H), 7.66 (d, J = 6g
3.3 and 7. gs%zwig%m,

8.01 (brs, H1H),

2006/ 054182 PCT/ :Dsé%gggoomcss Compound structure

Description (d6-

= 404.8 (MR). \ Ph Wiite solid; '
- 1.37 (t P = 7.0 Hz, 3Mite @YY, H PR (FDUH)300 MHz) &

MHz) 5

21.49 MHz) S 30.22, MB (ES) niz

1H NVR (d6- DMBSO, 300

4.25 O-—~P O ~ @ J= 7.0 Hz, 2H)37 §56.4 85, 385 142112 7.2 Hy, 3H),
/)

1H), 7.35 6] C
22.07, M5 BJ(ES) 4z

3H), 4.01-4.12

HaCO,

Cl

5p \

\
5q SO,Ph

139

8.04 (m 14
12.78 (brs, 1H) ,—oN-0 31P NMR (

mMN2H) O 4.17- -
(dd, J = 8.8 and 1.¥:Pz), 7.50

S 45T gy o @ =72
5439 ( NH)Hz, BH), Y6V | @w/s0)-? Bz atii$.1 Hz, 1H),
g Mz S \ F 1-7’3@8-7(63,@,37}?, 7874, H% 2.1, 1H), 7.90 (dd,

#213 I-%znz}nd 9'igz; Ug); 0% dd, J=15Hz

and 7.5 Hz, 2H), *'P NMR (CDCl;, 121.49 MHz)
8 24.00

Yellowish powder, "H NMR (CDCl;, 300 MHz) &
1.38 (t, J= 7.2 Hz, 3H), 147 (t, J = 7.2 Hz, 3H),
3.85 (s, 3H), 4.13 (q, J = 7.2 Hz, 2H), 4.53 (q, J =
7.2 Hz, 2H), 6.97 (dd, J=2.7 Hz and 8.7 Hz, 2H),
734 (dd, J = 2.1 Hz and 9.3 Hz, 1H), 7.49-7.55
(m, 2H), 7.6-7.66 (m, 1H), 7.8-7.94 (m, 4H),
8.08-8.11 (m, 2H), *'P NMR (CDCl;, 121.49
MHz) & 24.36, MS (ESI, EI") m/z = 562 (MH").

Yellowish powder, "H NMR (CDCls, 300 MHz) &
1.36 (t, J= 7.2 Hz, H), 1.38 (t, J = 7.05 Hz, 3H),
3.55 (s, 3H), 4.05-4.23 (m, 2H), 442 (q, J = 7.2
Hz, 2H), 6.82-6.87 (m, 1H), 7.05-7.11 (m, 1H),
7.35 (dd, J = 2.1 Hz and 9 Hz, 1H), 7.89-7.53 (m,
3H), 7.6-7.66 (m, 1H), 7.9-7.98 (m, 2H), 8.03 (d,
J = 2.1 Hz, 1H), 8.09-8.12 (m, 2H), *'P NMR
(CDCl;, 121.49 MHz) & 21.9, MS (ESI, EI") m/z =
562 (MH™Y.



6k C O\APPONH 7.71 (m 4H), 7,83-7,87 (n 1H),
8.04(brs, 1H), 2 9.87 (brs, 1H), 12.86 (brs, 1H), 31P
wolebvefodérs2H 0 DVBO, 121.49 MHz) 5 26.47 (d, J BCT/IH2005/004063

Hz), 19F NMR (d6-DMBO, 282.4 MHz) 6 -111.96 (g, J =

7.9 Hz, M5 (ES) rn/lz = 459/460 (WMH). White solid; 31P
Compqupd ( d6- DVSO, 1%1UH§eMHz) S C 28.35, M5 QS H‘HPE

411 (M+ . 61 PO-\ C N2 NO H OCH3 VWit

powder, 1H NVR (d6FDVMSO, 300 MHzYelawish 3mpwder, PJNMR7(@QC137 121.49

Hz, 3H), 3.77 (s~\3H), 4.25-3. 951VIHQ)t8MZD6n‘9F3\lﬁR(CDCI3, 282.4 MHz) § -

7.29-7.14 ( 7.33 (dd, J =
NH2 and 1. sfg‘E o 7.49-7.42 ?3n31 E‘fliESI % (%gh‘%l
Hz, 1H), 7.66 (d, J = 1.93 Hz,
1H), 8. 00CKL \ 16 0O (brs, 1H), 12.75 (brs,
1H), 31P N 50 121.49 MHz) 5 30.85, MS (ESI,
El) in/z = 393 M % (2MrH ). 145 WO 2006/ 054182
PCT/ | B2005/ 004063 ‘g‘@ ound structure Description F
White powder, 1H NMR %6 DMSO, 300 MHz) 6 1.35 (t, J=
6.9 Hz, 3H), 405 14 (m 1H), 4.48- F3C 426 ¢in,
1H), 7.33 (dd, e i and b, "'“v%%“h e TW@D% 12149
7.59 (dd, J = 1 and 8.7 Hz, MEH)S 21786/4d6’q K.80H%, dP), F NMR

J =1.8 Hz, ™ 83 7 9 2
21 o A 7(Enb %Dcﬁ,?sh%% bk 4 M 3F), -108.7 (q, 7

: brs, 4\H7P—
(d6-DMBO, 3 725 (d, J-Z3 Z@f)%S(ESiﬁj5m/ws618(NH{5
(ESI, E) mz CF3 Wite powder, 1H NMR

d6- DVSO, 300 M 35 (t, J = 7.2 Hz, 3H),
51.08-4.29 (m 2H)) g’%% ( "

Yellowish powder, "H NMR (CDCls;, 300 MHz) &

OO 1.36 (quintuplet, J = 7.2 Hz, 6H), 4.09-4.3 (m,

2H), 4.42 (q, J = 6.9 Hz, 2H), 7.31 (dd, J =2.1 Hz

o 0 0 o) and 9 Hz, 1H), 7.47-7.64 (m, 6H), 7.71 (4, J = 1.8

\ Hz, 1H), 7.87-7.95 (m, 2H), 8.04-8.09 (m, 3H),

8.16 (qd, J = 1.2 Hz and 7.2 Hz, 1H), 8.69-8.72

(m, 1H), *'P NMR (CDCl;, 121.49 MHz) & 24.31,
MS (ESL El") m/z = 582 (MH").

Su

F Yellowish powder, "H NMR (CDCl;, 300 MHz) &
1.23 (d, J = 7.2 Hz, 6H), 1.38 (t, J = 7.2 Hz, 3H),
EtO—P=0 1.46 (t, J = 7.2 Hz, 3H), 2.83-3.06 (m, 1H), 4.05-
¢ \ FH 4.25 (m, 2H), 4.55 (q, J = 7.0 Hz, 2H), 7.05-7.10
s N\SOZPhO (m, 1H), 7.33 (dd, J = 2.1 Hz and 9.0 Hz, 1H),
7.31-7.41 (m, 1H), 7.45-7.64 (m, 4H), 7.86 (d, J =
1.8 Hz, 1H), 7.94 (dd, J = 8.7 Hz and 1.8 Hz, 1H),
8.06-8.11 (m, 2H), *'P NMR (CDCl;, 121.49
MHz) & 22.83 (d, J = 7.65 Hz), MS (ES") m/z =
592 (MH).
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F3C \ (dd,
wa 2806kE4181H) |

8.36 (brs,

12.88 (brs,
Compging3, V5 (ESI, StENgturgy 7

J =2.1 H and 8.7 Hz,
1.5 /-OP=O0GCG \ NHZ Hz and 8.7 Hz, 1H),
8.08 6r NO (brs,

H 1H),

1H), 8.41 (brs,

1H), 7.6 (dd, J =

7.8 (d, J=

1H), 8.31 (br 8cT/ABH0P5/004063
9.6 (brs, 1H),

1H), 31P NWR (d6- DWVBO, 121.48 MHz) 8

= 499 (MH).

Whi t Pespligtign 14

NMVR (d6-DVBO, 300 MHz) 8 1.35 (t, J =6.9 H, 3H),

3.95-4.08

1.8 Hz and 8.7 Hz

1.8 Hz, 1H), 7.56- (m 4H),
1H), 8.02-8.06 (g TH), 8.

= 8.1 H, 1H), 8. 228957 (m

sh2. 83 (brs, "t \ (ESI\E1)
Yel | owi sh pows

(d, J = 8.0 Hz, 1F>j\'\y

(

PCT/ | B2005/ 004063

6. 18

J

1H),

2H), 7.53-7.55 (m 1H),
1H), 7.67-7.68 (m

S5aa

5ad

/
lourless oil, "H
= 7.05 Hz, 3H), 4.

(brs, 1H),

Os
PN
Cl O
T
l\{ 0]
SO,Ph

“ 1 I\S éo_\

SO,Ph

ROTE

141

P=0 C

ound stru
(CDC13, 3
-4.18 (m 1H),
7.22-7.26 (m 1H),
7.57- 7. 5@IL6H NYR (d-PMSONR 1\’(11?08127 (t,J=

10. 90 (besaz)3d),1,37 (t, /=72 Hz, 3H), 2.34 (s, 3H),

bté?lfﬁoslﬂé) 3%)71 @Qt (97237 3m), 4.11-

(m j|_|—|)CIj 4.26- 4.37 ( r@[el!plul)resm? IQNW@DCIQ, 380 MHz) 6 1.42

12 (br§26 (nHZ§H)457gq ig- 2&-{2 ), 7.23-7.27
| H) (m, IHQ745(C(dbf%18iHPHz 1H), 7.5-7.57
| Z
P \NVR (CDClSHﬁl%II 49
(ES+) m 2947-9% (Bt

MH). C \ NH2 Nd?i 146 WO 20@fii@54188 Miiz) § 6.78, MS (ES") m/z =

Fdo37 4

QH)F J§7588 (m, 1),
19§ 1a213, 2H), *'P NMR

%re scription Cl
m&& F 1.48 (t,
4. 28- 441(m
7.31-7.4

3.97-4.02 (m, 2H), 4.44 (q, J = 7.2 Hz, 2H), 7.34-
7.38 (m, 2H), 7.51-7.55 (dd, J = 2.1 and 9 Hz,
1H), 7.65-7.72 (m, 4H), 7.75-7.83 (m, 2H) *'P
NMR. (ds-DMSO, 101.256 MHz) § 23.57, MS
(ESIL, EI') m/z = 546 (MH").

0il, 'H NMR (ds-DMSO0, 300 MHz) § 1,27 (t, J =
7.05 Hz, 3H), 1,39 (t, J = 7.05 Hz, 3H), 2.25 (2s,
6H), 3.96-4.04 (m, 2H), 4.4 (q, J = 7.05 Hz, 2H);:
7.3-7.34 (m, 1H), 7.48-7.58 (m, 3H), 7.66-7.72"
(m, 2H), 7.77-7.83 (m, 2H), 8.09-8.11 (m, 3H),.
31p NMR (ds-DMSO, 101.256 MHz) § 23.64, MS
(ESI, EI") m/z = 560 (MH").

Dark yellow oil, "H NMR (d,-DMSO, 300 MHz)
§ 1,29 (t, J = 6.9 Hz, 3H), 1,37 (t, /= 7.2 Hz, 3H),
4.03-4.13 (m, 2H), 4.46 (q, J = 7.1 Hz, 2H), 7.44-
7.63 (m, 4H), 7.65-7.71 (m, 2H), 7.78-7.83 (m,
1H), 7.88 (d, J = 2.4 Hz, 1H), 8.06-8.11 (m, 3H),
F NMR (ds-DMSO) §-109.98 (m, 1F) +
impureté, *'P NMR (d-DMSO, 101 MHz)
§20.41 (t, J = 8.4 Hz, 1P), MS (ESI, EI') m/z =
569 (M+2H").



/ N O 11.13 (brs, 1H), 31P NWR (CDC13, 121.49 MHz) S
H27.7 (d, J =7.8 Hz, IP), M5 (ES) rn/z = 415. 28
wObdo/08kfs2 Whi t e powder, 1H NVR (d6- DMSO, 400 REEZXBB05/004063
1,31 (t, J =7 Hz, 3H), 2.33 (s, 3H), 3.94- 4.04 (in,
1H), 4.11-4.22 (m 1H), 7.30-7.34 (m 6w 01- P-0-11\

Commpupd 7. 57-7. 62 SiHCtYR) 7.98 (brs, 1H), 10Pssqrigiien ¢

I\ \ NH2 1H), 12.72 (brs, 1H), 31P NVR (d6-DVBO, N 0

101. 256 M+iz) 6 31, @. (ESI, Edgllowfoil; ZH 3PR (44DMSO, 300 MHz) §
(I\/H)}el_l gW powder, H KNVR (d6- D“@Q»l.f@QQ:?MiZz).9sﬁ.1%,(&9zH),431(d,J=
(3F’81- 3. 94 o Hii—l) Q’;\i.zzgs'(m%- Hﬁ’,z*’-H%@%:Sf“%.(’ggh)’ 755 (dd, /=93
5(m 1H), 7. = 2.0\ and 8. 4adBip Hz]Hj), 7.66685 O, 6H), 8.06-8.10 (m,
£ O~ C N2 N =1.8 He 4 = i
M, 1H), |\ 2, 5{;&8-7.6 (in, %@Mﬁ(@?@?’q%ﬂfﬁzﬁ 1391, °F
10. 42 (brs, 1H), Oﬁio 12. 75 ( br sS\MRH)/D¥S®) ANPT.59 (m, 1F), MS (ES],

(d6-DVBO, 101.256 k) 8 31. 55,E1W/;£§0,Mﬁg) rnlz =
391 (MH. OFf white powder; 1H NVR (d6-|§)l\/5, 300

M) 8 1,33 (t, J =8.9 Hz, 3H), 2.32 (s, 3H, O -

3.95-4.04 (m 1H), 4._12-4.24 (m . 7.3% ( b

\ = 1.5 and 8.7 , 7.41-7.%%%%‘“”%?%@53@’ 300 MHz)
NH2 (brs, 1H), 10.28-LBrs, |H), 190.74:Ubris Hzl W), 1,310 = Ko Hz, 38),
0 NMVR (d6-DMVSO, 1@45/256\MHz) S 31,28, M5 %5@27&%‘%:37.5 Hz, 2H),

rnlz = 377 147 006/ 054182 ’PCT/.l%ZOOS/'OO
5(Eﬁlnpound stru e cripti on P-Baf-B (ol Poadpy 2H), 7.3-7.42
TH NVR (d6- 0 ) S 1, 3@, (1), 7.48-76 6n, OH}H2.65-Bb4m, 4H), 8.06-

3.99-4.13 (m =570 8.1 (m, 3H), P NMR (d,-DMSO, 101 MHz)

@ $ 22.65, MS (ESI, EIN), m/z = 560 (M+H).
0Oil, 'H NMR (d,-DMSO, 300 MHz) & 1.25 (s,
9OH), 1.25 (t, J= 7.2 Hz, 3H), 1.39 (t, J = 7.2 Hz,
Os

SPag ™ 3H), 3.99 (m, 2H), 4.46 (g, J = 7.2 Hz, 2H), 7.47-
cl A\ 7.55 (m, 2H), 7.6-7.7 (m, 4H), 7.75-7.83 (m, 3H),
Sai NoobH 8.05-8.1 (m, 3H), *P NMR (ds-DMSO, 121.49
06 MEz) & 22.6, MS (ES") m/z = 588.17 (MED).
0il, *H NMR (CDCl,, 300 MHz) & 1.4 (t, J=7.05
oN Hz, 3H), 1.47 (t, J = 7.2 Hz, 3H), 2.44 (s, 3H), 4-
O« 4.25 (m, 2H), 4.55 (q, J = 7.2 Hz, 2H), 7.37 (dd, J
Ci P‘O/O\ =2.1 and 9 Hz, 1H), 7.52-7.65 (m, 4H), 7.85-7.97
5aj N \ (m, 4H), 8.08-8.11 (m, 2H), *'P NMR (d,-DMSO,
N 0° 101.256 MHz) & 21.58, MS (ES") m/z = 5714
0= (MED).
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F- 1H), 4.17-4.28 (m 1H), 7.32-7.43 (m 3H), 7.50-
O-\7.61 (m 2H), 7.68 (d, J= 1.8 Hz, 1H), 8.04 (brs,
woéaooc@b4mst? 1H), 9.91 (brs, 1H), 12.9 (brs, 1HpCT/3R$005/004063
NVR (d6 N O DMSO, 101 MHz) S 28.0 (t, J = 8.1 Hz, 1P),
19F H NMR (d6-DMBO) S -106.92 (m 2F), NS (ESI El)
Compeund= 399 ( NH+) strietiiee yel | ow powder, 1H NVIRESERtSNS0,
300 F- Miz) S1,35 (t, J =6.9 Hz, 3H), 3.97-4.11
(m  01-P-01H), 4 152 29 (m 1}, 'HANMR{Z-DMBEO( 360 MIkY 5 1.21 (t,J =
7.56 6ad \ \ NH&'m 2H), 7,64 37H>71526((W Jsh,!)Hz 3H), 4.03 (g, J =
7.77-7.88 (m bad 0 1H), 801tbrs

10, 08

(brs, 1H), TG/\H 1H), 32PmNR) ”d’é%ﬁ/é@zﬁ!bP”@ (m,
M) S 25. 7] Hz, 1B, 715&!771\[\:8416);167891\/83(]&11,31) 7.92-8
~104.85 (m ESI, El ) Y 'Ih@w )
powder, 1H NVRZ(db. DVED, 300 M?%H%ﬁ%fgwmﬁ’ F il puso,
Hz, 3H), 1.3 (t, 350:Fn 05 Hz, 3I-19149MH©518%?V§QES§8”/Z 565.93
(m 2H), 3.83-3.96 (m 1H), 4. 1@uR5 O \ N (m 1H),

7.28 (dd, J= 2.1 and 8.7 Hz, 1H), 7.32- 6ah | / N O

7.38 (n-4 3H), 7.5:7.6 2 73 g _
R e TLY VA 'i')l_boﬁ@ﬁNﬁR(??ﬂ iy, ey $4.3 (.-

NVR (d6- DMSO, 121, NS 29. 695 BRED(ES(, -’ET 5"?&%‘% A-4.16 (m,
391 (M), OFf wh.@t wder . 1H MR 4(48Gq, DVBQ)S TBOGE), T56 (d, J = 2.1
M) S 1.31 (t, 9F 705 Hz 3H)

S3.0, -~ | Hy. 4, /O\ h%gﬂg éﬁ A A1, B, 7.79-7.84 o
6ai C \ N : 1&) 7. 35 15y, 79\31_792(3;142&) 8:9;&.‘)‘318 (m, 5H), °F
7.47-7.61 NQAm 4 b 8-8.1 (mMR),-DMD, 232 40oNHz) -112.68 (g, J =
1H), 12.71 H (brséoéHﬁ)’ 31P NM% (IQZGIMQ(ESJ)mZ M%}Mﬁ“)

White solid, "H NMR (ds-DMSO, 300 MHz) &

134 (t, J = 7.1 Hz, 3H), 4.05 (m, 1H), 4.20 (m,

Ox Q 1H), 7.32 (dd, J = 2.1 and 8.7Hz, 1H), 7.49-7.61

6a o P\O/N:z (m, 5H), 7.68-7.75 (m, 2H), 8.02 (brs, 1H), 10,27
\©f\g_< (brs, 1H), 12.77 (brs, 1H), *'P NMR (d,-DMSO,

N © 101.256 MHz) & 31.1, MS (ESL EI') m/z = 363

(MH.

White solid; '"H NMR (ds-DMSO, 300 MHz) &
1,32 (t, J = 7.0 Hz, 3H), 2.26 (s, 6H), 3.90-4.03
(m, 1H), 4.09-4.22 (m, 1H), 7.21 (s, 1H), 7.29-
6b P~o" ™ 7.33 (m, 3H), 7.57 (dd, J = 1.8 and 9.0 Hz, 1H),
C‘\E:E\S—\(NHZ 7.60 (d, J = 1.8 Hz, 1H), 7.9 (brs, 1H), 10.3 (brs,
N o) 1H),12.7 (brs, 1H), *'P NMR (ds-DMSO, 101.256
H

MHz) & 31.3, MS (ESL, EI") m/z =391 (MH").

F White Solid, 'H NMR (d--DMSO, 300 MHz) &

Q 1,34 (t, J = 6.9 Hz, 3H), 4-4.04 (m, 1H), 4.18-4.21

(m, 1H), 7.31-7.4 (m, 3H), 7.57-7.62 (m, 2H),

6 O o~ 7.747.83 (m, 2H), 8.02 (brs, 1H), 10.18 (brs, 1H),

12.79 (brs, 1H), *'P NMR (d-DMSO, 121.49
MHz) § 29.29, °F NMR (ds-DMSO, 282.4 MHz)

@
Iz
O
O prd
T
N
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25.31, M5 (ESI, EI) mz = 397 (MvH). 148 WD 2006/ 054182
PCT/ 1 B2005/ 004063 Conpound structure Description F
warersgs4iszl , ' H NVR (CDC13i 300 WMHz) 6 1.48 (t PCT@BL0d5/604063

7.05 Hz, 311), 4.05-4.23 (m 1H) 4.29-4.4 (m 1H),

6.33 (brs, 1H), 7.33 (dd, J = 1.8 and 8.7 Hz, P-0 1H),
Compgumd 7. 52 (m 1lEjructprg7-7. 62 (m 2H), 7.64- DG@&['P*G"\

7.72 (m 1H), 7.81-7.85 (m 1H), 10.81 (brs, 1H), H

NH2 11.42 (brs, 1H), 31P NVR ( CDCI®,3, M8 (FSAGI Mz T 38! (MH').

26.56 (d, J = 3.1 Hz, 1P) 19F NMR (CDCl 3, 282.40

MHz) -107 (q, J= 7. 1F), MhieEQ)d, 'HNMR=(#4DB6IS®, 300 MHz) &

Cl Wite Sol i NI\/R (dgz’?%gs ﬁgq{ZMaS} 4@092111, 1H), 4.17-

CN 1.35 (t, J =
68’ Jr 8.5 He 2H) \@/39 J 428, (51H2H) TRy7357y 41D, 7.557.74 (m,

( Pllc—)l) 11~6W’9 (1é 1) ,6u8. 4% (f%ﬁllﬁg,l'ibm&rslﬁﬂ) 12.84 (brs,
' a rs, 31
14. 73 (brs, M o0 R (&@FDDﬁ%W’Qi"(f%%& m“f Mgz) 6 28.24,

26.87, M5 (ES) miz = 575 (M), N& EBSEL) mtz3% (MED.
(MH). Slight yellow solid, 111 NMR (d6-DVSO 300 MHz)

6 2.27 (s, 6H), 3.730d, 4 = 11.Whikdzsplid3I) NMIO {-DFISEB 300 MHz) 5
(brs, 1H), 7.29-7.

: 7. °5 .
211), 8 (brs, 1Hp, 27 brs 1El)§( Zgégm %Plﬁ lﬁ(%\;s 6.9 He, 3H),
Cl NH2 31P NM\R da-/DMso 101. 22636q,m5|z7)5f@;z 3, 99p-4.4gm, 1), 4.14-

66 ESl, El) ) H 0 Cla Wint 81503 dadl 7 <LisNMRS 85 Hz, 15),
(d6- DVBO, 30 Ccl 3.79 ( =1
7.35 (dd, J . 8 L\bnd 08.7 Hz, d74|§|5“]75(ap %H) ’65327 (’r'%zlg) 8 (brs, 1H),
and 8.7 Hz, 1H), 7.67 O-. 10.31 (brs, 1H), 1274 (brs, 1H), MS (ESI, EIY)
m/z =391 (MH).
cE White solid, *'P NMR (CDCl;, 101.256 MHz) &
o Q * 29.02, °F NMR (CDCL, 235.36 MHz) & -61.07,
o P~ MS (ESI, EIY) m/z = 431 (MHY).
Cl NH,
A\
N ©
N White solid, 'H NMR (ds--DMSO, 400 MHz) &
Q 1.36 (¢, J = 7.05 Hz, 3H), 4-4.12 (m, 1H), 4.17-
o‘\P\o/\ 4.27 (m, 1H), 7.33 (dd, J = 2 and 8.76 Hz, 1H),

CK@j\%_{‘”"Z 7.59 (ad, J = 1.56 and 8.78 Hz, 1H), 7.66 (d, J =
6g N o 1.99 Hz, 1H), 7.73 (td, J = 3.3 and 7.78 Hz, 1H),
7.97-8.08 (m, 3H), 8.17-8.21 (m, 1H), 9.98 (brs,

1H), 12.83 (brs, 1H), *'P NMR (d;-DMSO,
101.256 MHz) & 28.62, MS (ESI, EI") m/z = 388

(MH").

White solid, 'H NMR (de-DMSO, 300 MHz) &

1.16 (4, J = 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz, 3H),
O\\P\o/\ 1.34 (t, J = 7.05 Hz, 3H), 2.88-2.97 (m, 1H), 3.97-

6i
CK@?HNHZ 4.06 (m, 1H), 4.15-4.23 (m, 1H), 7.31 (dd, J= 1.8
o) and 8.7 Hz, 1H), 7.42-7.66 (m, 6H), 8.01 (brs,

1H), 1031 (brs, 1H), 12.74 (brs, 1H), *'P NMR

Iz -
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7b C PO (d, J=1.8 Hz, 1H), 7.7 (t, J= 1.8 Hz, 2H),
7.89 (t, \ NH2 J = 1.8 Hz, 1H), 8.06 (brs, 1H), 9.78
wohow054isy, H 0 12.89 (brs, 1H), 31P NVR (d6- PVBE@B2005/004063
101.256 MHz) 6 29.44, MS (ESI, El) in/z = 417 (M#4).
149 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound.
Comppupdct ure Descrf¥Gt¥A J: Y Wiite solid, 1H Rgseription
(d6-DVBO, 300 M) S C 3.77 (d, J = 11.7 Hz, 3H),
7.33 (dd, J = 1.8 and P-e 8.7 HzsDMSp, 1274524/&12) &aozws (ES") m/z

6H), 8.05 (brs, 1H), 7c C NH2 1 4%1@!? 12. 84
(brs, 1H), 31P NMR (d6- H 0 DMSO, 121 ' 30. 23,

M5 (ESI, El) nalz 7383 (V). 1 \
(d6- DVEO, 300 M) @ b tL \J"%ﬁesso%&’ H%Mll'ﬂdﬁ'ﬂﬁso 300 MHz) 5
(g, J = 7.5 He, .75 (d, 3137(11/117%12 3%%4)3997‘02@% 4.25
(dd, J = 1.95 an “Pdg e~NH2 8. 85(qHz= 7.8 H), 2HY, 548 td( J 522 Hz, 1H), 7.35-

gm 3H), 7CKZ- (mNHZH 0 3H), 2

(brs 1y 19 35 B g 0 o
MHz) 5 32.2; M8 SI,OEl) tolz -P:BIMR((dMMSO,112149(MHZ)82207 MS
White solid, 1H NVR (d6-DVBO, 30 )-8y 3wty CF3 (d,

J =11.7 Hz, 3H), 7.34 (dd, J = and87Hz
0,P,01-~ 1H), 7.6 gP‘d’ J= 1. 5 a” el wdsolll_clz’lH%I'KDR(dyDgéO 300 MHz) 5

(d, J= C NH 2 1. H
Hz, 1H), 7e NO 7.9 = m 4]-95 (t97a97701(%,3§1) 491412 (m,ZH) 4.17-
NVR ( d6- DVBQm, 12)] 7. 49(dHz) 8.Send 1.8 Hz), 7.50-

12.7 (brs, 1H), H
29.98, 19F NMWR (CRK13~282.4 Miz), 5 118.06 (8. 30y §oacs, 10)

ESI, Rl =4 MH ’ ’ o
L %—ﬁ (M) 9.87 (brs, 1H), 12.86 (brs, 1H), *'P NMR (ds-
N O DMSO, 121.49 MHz) & 26.47 (d, J = 7.4 Hz), °F

H

NMR (ds-DMSO, 282.4 MHz) § -111.96 (g, J =
7.9 Hz, MS (ES") m/z = 459/460 (MH").

White solid; *’P NMR (ds-DMSO, 121.49 MHz) &

Cl 28.35, MS (ES") m/z =411 (MH").
Os
6l P\O/\
Cl NH

\ 2

N O

H

OCHj White powder, 'H NMR (d-DMSO, 300 MHz) §

1,39 (t, J = 7.04 Hz, 3H), 3.77 (s, 3H), 4.25-3.95
(two m, 2H), 7.29-7.14 (m, 4H), 7.33 (ad, J = 8.8

~—~0-P=0
c W and 1.98 Hz, 1H), 7.49-7.42 (m, 1H), 7.59 (dd, J =
6
" VY 8.8 and J < 1.5 Hz, 1H), 7.66 (d, J = 1.93 Hz, 1H),

8.00 (brs, 1H), 10.20 (brs, 1H), 12.75 (brs, 1H),
3'p NMR (ds--DMSO, 121.49 MHz) & 30.85, MS
(ESIL, EI") m/z =393 (MH"), 785 @M+H").
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CN Wiite solid, 1H NVR (d6-DVSO, 300 MHz) S 3.79 (d,
J =11.7 Hz, 3H), 7.33 (dd, J =1.95 and P-D 8.7 Hz,
waHe6/084189 (dd, J = 1.8 and 8.7 Hz, 1H), 7f Cl POIHIBX0S&4063
(d, J=1.8 Hz, 1H), 7.69-7.75 (m 1H), 7.96- H O 8.08
(m 3H), 817821(m 1H, 9.9 (brs, 1H), 12.88
Compéiords, 1H), 31P suVRued6- DVBO, 121.49 MHz) Bessgpian \g
(ES) mz = 373.86 (MH). Wite solid, 1H NWR
(d6-DVBO, 300 MHzF S 1.16 (d, J\m@p@wdetz‘HBMR(d&Dwo 300 MHz) &

(d, J= 6.9 H, , P-0- 2.88-2. % éﬁs%'ﬂ}z 3}8 A4, 11), 4.18-
J=11.4 He, 132 79 O NH 2

8.85 Hz, 1H), 7.68 (m 6H) 6?@“01}9 6 EdsTé“ l%ﬁjz,and 8.7 Hz,
< 7T brs, 1H)1;H) H9$dd°JHm Y 6:4DNVBO, 1H), 7.74

V& 150 WO 2 1 79 , 7.97-8.03
PCT/ | B2005/ 004863~xConpound strlfcture % éﬁ 783 (m’ a
rn/z = 390.9 (MH)."F White sol i dm 2P Nigrore.d8 l?)ﬁ/éﬁbfs P NMR
Miz) 6 3. 7/7 (Io—lii J = 11(gdHZ 3"6)1 Dl@Sd}é%Oé@/IﬂﬂS%ﬁ?(&] 6.57 Hz,
Hz, 01-p,c/ 2H), 7.33 J=
7.55-7.81 Cl NH2 (in, 6H), 8.04 PJIN% H?l%”’fo ‘hf‘é%?
IH), 12.78 7h N O (brs, 1H, 31P NVR (d6- DVSO

Mtz) 6 H 31.62, 'f5 NWVR (d6- DIVEiterg CZIEOH dg%MJSO 300 MHz) &
207.99 (t, J = Hz, 1F), M5 (B3, JFFY?ZZHZ 3850.083.29 (m, 2H), 7.35

(MH) . Ph Wi ke d: 1H Nl\/R(d6 oM, B, 76 a0, =15
3.81 (d, J = 11_7oM0 3H), 7.33 (d A B0l h 7.6 (

O-\P-O- 2. © 144 %41 7. 72 Yagod 8z, 1'?1)»8778@ mlﬁﬁf 1H), 8.08
i C NH2 2 2 1@: 05\(brs, | H), b0 B30 lors 11 BIB6 (brs, 1H), 8.41 (brs,
12.79 (brs, HO 1%, 1P NMR (dﬁ{')%(?fs, ]]}611248% (b'\r@:'%h),ﬁPNMR(dﬁ-

31. 74,
DMSO, 121.48 MHz) § 26.63, MS (ESI, El") m/z
=499 (MH").

White solid, '"H NMR (ds-DMSO, 300 MHz) 3
Oq 135 (t, J = 6.9 Hz, 3H), 3.95-4.08 (m, 1H), 4.26-

4.37 (m, 1H), 7.27 (dd, J = 1.8 Hz and 8.7 Hz,
NH, 1H), 7.38 (d, J = 1.8 Hz, 1H), 7.56-7.65 (m, 4H),
7.86-7.94 (m, 1H), 8.02-8.06 (m, 1H), 8.12 (brs, .
1H), 8.19 (d, J = 8.1 Hz, 1H), 8.54-8.57 (m, 1H),
10.45 (brs, 1H), 12.83 (brs, 1H), MS (ESL, EI')

m/z =413 (MH).

F Yellowish powder, *'P NMR (CDCl;, 121.49
MHz) § 29.27 (d, J = 8.0 Hz, 1P), MS (ES") m/z =

6 Eto—P=0 423 (MH).
u cl

—~0-P=0
cl

6t \
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M5 (ES) mlz = 425 (MH). Br White solid; 1H NMR
(d6-DVMSO, 300 MHz) 6 F 3.79 (d, J = 11.7 Hz, 3H),
wo28m/06dd2 J = 8.7 and 2.1 Hz, 1H), 7.51-7.72PCmMIBRBY/004063
7.83-7.87 (m 7] G OPQ 2H), 8.06 (brs, 1H, 9.83
(brs, 1H), 12.88 (brs, NH2 IH), 31P NMR (d6- DMSO,
Compduhli. 49 MHz) 6 28uetee H O (d, J = 7.2 Hz), Deserinfion
(d6- DMSO, 282.4 MHz) 6 -110.60 (m), M5 (ES4) in/z =
445/ 447 (MH). Wiite solid; 1H KMRulegGiDNMEQMBAODEZ00 MHz) &

6 C 2.32 (s, 3 d, J= 7 i
(dd, J 7k OP- 011.H)07F ana 2. P i . s 1,428
(m 5H), 8.04 C NF2 (brs, 1Hf4 015 5(1@r('§,fs 1y 7:22-726 (en, 1H),
12.88 (brs, 1H), “SPPONVR (d6- DNBD74J(13,1214)97I\7W)5565111, 1H), 7.57-7.58

6v30. 31, Ms Cl %206 f/ﬁ;) M‘H}é g%?% %’gﬁﬁ 10.90 (brs, 1H),

powder, 'H N
3.87 (d, J = ¥4 Nz, GH), 6.021{bF&s 1H1|-|)PNMR(;Q)(:73,@g49MHz)5
(m 1H), 7.28-7.37 (in, 4H, 7. 697%17% A& i Q’)CMS}SEW&—MSZS

7.52 (m 1H), 773(brs 1H), 10.6

11.01 (brs, 1H):, 31P NVR (CDC13VH721 49 I\/Hz) 6

32.67, Ms (ESI, El) rn/z = 379 .

2006/ 054182 PCT/ | B2005/,004063 &w&ﬁna"‘%"ﬁu@t% (@-DMSO, 400
Description F Wite er, 1H NuR) 6 CRCE3; =304 3Nki2 33 S, 3H), 3.94-

3.92 (d, J=11.7 Hz . 6.12 (hr i
F3C\ / J =1.8 8.7 Hz, (4&}5‘3(%%41,1 %55 n()’dl%l"?ﬁ 734 (m,
ow0- PO Cl \ NH2 7. *\6’6\5\(m 3|—|)3H)'75@-7(6§(m,34—1=1) T798¢bry, it }, 10.3 (brs,

1H), 10.81Cl rs NHE) , 10. Qﬁ)(bjﬁ, (bls}-i)LH)SIIP NMR (d,-DMSO,
(CbC13, H 12 S 29. 27

19F NMR ( CDCL3; 4001sz) 8 éﬁiésgl\@gz 5§,1:j1 M %1713@6"1/:;_377
(g9, J = 7.6 Hz, 1F MS (ESI, ElMEmz =

Yellow powder, '"H NMR (ds-DMSO, 300 MHz)
§ 1,29 (t, J = 7.05 Hz, 3H), 2.22 (s, 3H), 2.37 (s,
3H), 3.81-3.94 (m, 1H), 4.11-4.24 (m, 1H), 7.21-

O=s 7.26 (m,1H), 7.27 (dd, J = 2.1 and 8.7 Hz, 1H),
6z \P\O/\

cl NH, 732 (4, J = 1.8 Hz, 1H), 7.4 (d, J = 7.5 Hz, 1H),
\©f\g—<\ 7.48-7.6 (m, 2H), 8.01 (brs, 1H), 10.42 (brs, 1H),
N © 1275 (brs, 1H), *'P NMR (d-DMSO, 101.256

MHz) § 31.55, MS (ESI, EI') m/z =391 (MH").

Off white powder; 'H NMR (d,-DMSO, 300

MHEz) 8 1,33 (t, J = 6.9 Hz, 3H), 2.32 (s, 3H),

0x Q_ 3.95-4.04 (m, 1H), 4.12-4.24 (m, 1H), 7.31 (dd, J

6ab o P\O/NE = 1.5 and 8.7 Hz, 1H), 7.41-7.61 (m, 6H), 8.00
m (brs, 1H), 10.28 (brs, 1H),12.74 (brs, 1H), “'P

N O NMR (d,DMSO, 101.256 MHz) & 3128, MS

(ESI, EI") m/z =377 (ME").

147



435 (MH). CF3
3.94 (d,
WO2W6X05 08P J
Hz =0 7s Cl \
1H),
Compdéhd81l (brs,
282.40 MHz) 8
Wi te powder,
11.7 Hz, 3H),
and 9 Hz, 1H),

(qd,

6acbrs, 1H), Cl
VHz) 6 34.98,

Of-white powle
J =6.9 Hz, 3H),
6.9 FE,
5.99 (brs,
7.

(hept .,
3H),
HO (m 1H),

J

7.49-7.53 (m 2H). 7/68
a’ﬁ
1H), DQ 95

121. 49 MHz) 8 31.35 (

(dd, J
10.54 (brs,

409 (ME).
6z@onpound stru

NVR ( CDC13,

6ah

Cl
6ai

J= 11.7 Hz, 3H),
8.04 (brs,
1IH N

6. 04

J—12Hzar51
8.03-8.06 (m 1H) P806’8\(

= 9.6 Hz

Cl N
\©j\g—§
N ©

H

White powder, 1H
6.12
2.1 Hz and 9 Hz,

NH2 and 8.7 Hz,

1H),
-62.96, M5 (ESI,
S, 7.
7.4 F(n1 '5
Hz, 1H)
d!
br s, NHH) ,
(BS
lp]rH NMR (CDC13
23 (d, J
1H), 3. 83 (
1H),
34 (dd, J

Hz,

Y

\P\O/\

Ha

e
O\\ P\ O/\

NH
N\ 2

N 0o
H
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8.21 (brs,
Hsfrbturel0. 94 (brs,

C~ Ni
H)H,I) §.17-4G8 (D1 42743
% zp87 A (rlz21D) 1498, (4,10= BBHz, 1H), 8.04 (brs,
El) mz =

707713(%

NVR (CDC13, 300 MHz) S
(brs, 1H), 7.37 (dd,

1H), 7.57 (dd, paTABD0B004063
1H), 7.63-7.637 (m

1H), 8.26 (brs, 1H),

1H), 19F rleRC('E?L%m

El) mz = 485 (M

( CDC13 30@31NHEI}0“8P°WC1333 @2‘11\(1%1 (dsPMSO, 300

1\%{{}%‘3‘1 35%8’964?12\231—}1) 49413 (m,

3H), 7.50-

15, 1%3?&% 9, *'p NMR (ds-

A9 g

D\3SID 1MHMIFZBS 2810 (24 (&1 Hz, 1P), ¥Fp

J\%\d{'@d 1?1\'&@@) %d%sz,Z 219)6 MS (ESL

mi«ﬁ)”%“éb 7 9 c

= 2.1 H and 9 Hz
(d, J = Baleryeflpw payer, 171 YR (da—DMSO 300
1H) , MB2)081t,& &4 £ B0 Hz28H)), 3.97-4.11 (m,

brs, 1H) 3}% m“féﬁD%%?%%n, 3H), 7.56-

Og,/é54182 P/ GITBZBDW/QJWZV@@& 1H), 7.77-7.88 (m,
i ption QuQkbr whi 19, 368 (Bks, 1Hh] 12.78 (brs,

1H), >'P NMR (d,-DMSO0, 101 MHz) & 25.2 (d, J
= 11.3 Hz, 1P), “F NMR (ds-DMSO0) & -104.85
(m, 1F), MS (ESL EIY) m/z =381 (MH").

Yellow powder, 'H NMR (d--DMSO, 300 MHz)
§0.94 (t,J=17.5 Hz, 3H), 1.3 (t, /= 7.05 Hz, 3H),
2.73-2.98 (m, 2H), 3.83-3.96 (m, 1H), 4.1-4.25
(m, 1H), 7.28 (dd, J = 2.1 and 8.7 Hz, 1H), 7.32-
738 (m, 3H), 7.5-7.6 (m, 2H), 7.66-7.73 (m, 1H),
8.02 (brs, 1H), 10.42 (brs, 1H), 12.76 (brs, 1H),
31p NMR (ds-DMSO, 121.69 MHz) & 29.63, MS
(ESL, EI*) m/z = 391 (MH).

Off white powder, 'H NMR (ds-DMSO, 300
MHZ) & 131 (t, J = 7.05 Hz, 3H), 3.92-4.05 (m,
1H), 4.15-4.28 (m, 1H), 725 (dd, J = 1.95 and
8.85 Hz, 1H), 7.35 (d, J = 2.1 Hz, 1H), 7.47-7.61
(m, 4H), 8-8.1 (m, 2H), 10.17 (brs, 1H), 12.71
(brs, 1H), *'P NMR (d-DMSO, 101 MHz) 3
25.31, MS (ESL EI") m/z =397 (MH").



F3.9(d J=11.7 Hz, 3H), 6.09 (brs, 1H), 7.24-7.28
(m 1H), 7.32-7.40 (m 2H), 7.53-7.59 (m 2H), 7v Cl
WORG/ORHR27. 65-7.66 (m 1H), 10.81 (brs, 1H), PBOTAB2005/004063
(brs, 1H), 31P NMR (CDCI 3, 121.49 MHz) 5 29.77 (d, J
HO=7.78 Hz, 1P), '9F NWR (CDCl3, 282.40 MHz) S

Compdubdl. 22 (m 1F) striBureES) nf z = 401. 29 (M) Deseptios

solid, '"H NWR (d6-DVSO, 300 MHz) 6 1.12 (t, J= 7.5

Hz, 3H), 2.28 (s, ®1), 2.58 ((, OdmgeGiIPHOME (G Fz 300 MHz) 5 1.48 (4,

2H), 3.74 (d, J= 11)A 3H), 7:,2@_0ggg,s_,,ﬂ),427i)\§4§;§§181}3H(21),4.29-4.4(m,

111), 7.31 (dd, J= 20N 8. 7 Hz, 1% 7°34-7. m
2H), 7.56-7.60 (rm2p55 8 (brs, 1P 030boll 193dfyrs!S and 87 He,
1H), 12.75 (brs, ~0-3LP NVR (deaDNB®S52 (h2 4 95MHE) (nf 2H), 7.64-

32 21, (V/S) - "> =0391. 3 Vhi L
VR (d6- Dl\/go, ) \f ) 83( '(\/:7?72 gm;ﬁggﬁﬁék f‘{%ﬁ%l?'lom (brs, 1H),

1.54 (sextupl & IN= 7NH, O=p- pedl.#brs,2H), 'PANMIB(QRCL, 1p349 MHz) 8

Lo 2 s gsg‘(’g, 27 L4 O st e o e TSt (coct,
, = 2.1 and 8. , . 7.4- 7x . ,

7.55-7.60 (m 3H), 8 (brs, 1H), Zﬁ%-%.ﬂ%-l@#%,;g‘:[ﬁﬂ?g;’IF)’MS(ES5

12.75 (brs, 1H), 31P NMVR (d6- DVBG=-40@1(MS)HMHz) 6

32.17, MB (ES) mz = 391.26 (MH). Wite solid, 'H NWR

(CDC13, 300 MHz) 6CR.40 CON (s, 3tiite sidB88I NMR (I-DMEO, 700 MHz) &

Hz, 311), 5.89 (d, )= 7 OAP 01 5 | 11h, 45,

(brs, 1H), 7.33-7.6 GAL1) . \%']%t’(Hﬁl&fﬁl@a‘éggﬂm’m’ly
1H), 10.89 (brs, IH)=B81p NWR ( CHEY 3 8.5 He, 28D1 249 Wo/ 7RpYz 1H), 7.74
6 31.54, M5 (ES) Nimg=414 (Mg 153340 20060084 1LBS, 8.16 (m, 1H),

@LCT/ 1 B2005 S ompmand strugtyre DRSS BLHRS 1473 (s, 1), *'p
H 0 NMR (ds-DMSO, 121.49 MHz) § 26.87, MS
(BSH m/z = 575 (MH"), MS (ES") m/z = 422

(MHY.

Slight yellow solid, 'H NMR (ds-DMSO, 300
MHz) § 2.27 (s, 6H), 3.73 (d, J = 11.7 Hz, 3H),

Ow 7.23 (brs, 1H), 7.29-7.33 (m, 3H), 7.56-7.59 (m,
Ta \P\O

ol NH, 2H), 8 (brs, 1H), 10.27 (brs, 1H), 12.75 (brs, 1H),
\©f\g—§ 31p NMR (d;-DMSO, 101.256 MHz) § 33.27, MS

N O (ESL, B1Y) m/z = 377 (MH")
Cl White solid, 'H NMR (ds-DMSO, 300 MHz) &
379 (d, J = 11.7 Hz, 3H), 7.35 (dd, J = 1.8 and
8.7 Hz, 1H), 7.6 (dd, J= 1.8 and 8.7 Hz, 1H), 7.67
7o “P~o” (d,7=1.8Hz, 1H), 7.7 (1, J= 1.8 Hz, 2H), 7.89 (¢,
CIWNHQ J =138 Hz, 1H), 8.06 (brs, 1H), 9.78 (brs, 1H),
” o) 12.89 (brs, 1H), >'P NMR (ds-DMSO, 101.256

MHz) § 29.44, MS (ESL, EIY) m/z = 417 (MH").

Cl
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Of-white solid, '"H NWR (d6-DMSO, 300 MHz) 6 2.26 (s,
6H), 3.69 (d, J = 11.4 Hz, 3H), 7.20 (brs, 1H), 7.25
wohow054isy, 7.29 (brs, 1H), 7.38 (dd, J = 7z CPCHIEX0F004063
ONH 6.3 and 8.4 Hz, 1H), 7.44 (dd, J= 1.5 and 8.7 Hz,
21 8.02 (brs, 1H), 10.77 (brs, 1H), 12.96 (brs, H

Compound)  31p NMVR BHBSIEISO, 121.49 Miz) 6 31. PEscriptgn

(ESH) mz = 394.9 (M{). Of-white solid, 'H NWR

((CDC13, 300 M) 669-l0. 71 ( Wbitpeplid, (1 YBIR1(AGDPMSRy 300 MHz) §

2H (1585-1.1305 o q,lg%D’ 3. 8630l J= 117 be) 734 = 15 o

. rs, , a3 . ~ - L.

7.28 -7. 35(%m 3H), 79% ~7.58 ;@6%&&%‘}-‘7% ‘7“]:%’)’78205 (brs, 1H),

gg]DC iSH) ,121 i’ S 3%) b411ivg4o.cgbtbss, 1HDH)2.8B®R, NWR>'P NMR (ds-
0. Mz 6 .04, =

(MH4) . Yel | ow povvdgr, SH VR (d6> o}%éﬁﬁ?ﬂggm (ESL, EI) /s

2.33 (s, 3H), 3.74 (d, J= 11.7Hz=38HMH¥.31-7.33 (m

3H), 7.57-7.60 (m 4H), 8 (brs, 1H), 10.26 lab C \

PO N (brs, 1H), X6 (brs, 1Mbite 36, HVRMRIE-DMSO), 300 MHz) &

01- 121.49 MHz) 8 32.43, M5 (ESI ik )Jm.ZHE,3ﬁg3.6|§\'|/|(_<'§)J=7.5Hz,2H),

0 )} 6

(MH). Yell ow pal eOggwder, 1H NVR_(d6- O 3

2.23 (s, 6@3 3.73 (\@i% = 11.4H2-,(75 ':[D)I\=/§1-4?I.Z>2%{)’77:3§é d, /=195 and
1am 2H), 7. F3N My He), 7. 49.8F diz, B)7aét-TNNR, GH),5.57-7.63 (m,
12.9 Hz, 1H),l7.86.7.60 (m 2H),

10: N NH2 10’ 28 (bs. TH), 12. 7432%%?2%;1%’%{{)’%{17%3 fxlbﬁgm)’ 1278 (ors,
(d6- O DVMBO, 101.256 MHz) 6 33. 43H. (B CDCh} §21.494MHz) 5 32.2; MS
rnfz = 377 (MH). Pale yell ow powgsy, e h:NvR GEDC13,

300 MHz) 8 3.85 (d, J = 11.4 Hz, 3H), 6.08 (brs, 1H),

7.30 O- P-pi (dd, @; 0 and 9y@hitktotid, BNMR 236 T0,360 MHz) 5 3.8

(m 4H), 7ah C N C68 (d, J= 1. , , B
7.73-7.81 (m 2Hg Y578 ‘gd,.]—l .7'1:1%,3}1%7.34 (dd, J= 1.8 and 8.7 Hz,

P~o” 1H), 7.6 (dd, J=1.5 and 8.7 Hz, 1H), 7.64 (d, J =

cl
\©f\g_<\]”2 1.8 Hz, 1H), 7.76 (td, J = 3.3 and 7.8 Hz, 1H),
Te
0 7.94-8.07 (m, 4H), 9.97 (brs, 1H), 12.7 (brs, 1H),

N
: 3'p NMR (d-DMSO, 121.49 MHz) & 29.98, °F
NMR (CDCl,, 282.4 MHz) & 118.06 (s, 3F), MS
(ESL, EI"Y m/z = 417 (MH).
QCN White solid, 'H NMR (ds-DMSO, 300 MHz) &
3.79 (d, J = 11.7 Hz, 3H), 7.33 (dd, J = 1.95 and
O\\P\o/ 8.7 Hz, 1H), 7.59 (dd, J = 1.8 and 8.7 Hz, 1H),
7t CI\@f\%_{‘“"Z 7.65 (d, J= 1.8 Hz, 1H), 7.69-7.75 (m, 1H), 7.96-
N 0 8.08 (m, 3H), 8.17-8.21 (m, 1H), 9.9 (brs, 1H),
H 12.88 (brs, 1H), *'P NMR (d--DMSO, 121.49
MHz) § 29.65, MS (ES") m/z =373.86 (MH").
White solid, 'H NMR (ds-DMSO, 300 MHz) &
©_< 1.16 (d, J= 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz, 3H),
O\\P~o/ 2.88-2.98 (m, 1H), 3.76 (d, J = 11.4 Hz, 3H), 7.32

7 ci NH,
N (dd, J = 1.95 and 8.85 Hz, 1H), 7.41-7.68 (m, 6H),
N 0 8.03 (brs, 1H), 10.28 (brs, 1H), 12.77 (brs, 1H),

3p NMR (ds-DMSO, 121.49 MHz) § 32.16, MS
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N O (brs, IH, 10.03 (brs, 1H), 31P NWR (CDC13, 101 H
MHz) 6 33.3, Ms (ESI, El) in/fz = 349 (M#4). 154 WO
waQow/354182 PCT/ | B2005/ 004063 Conpound st r ucPAraB2005/004063
Description Pale orange powder, 1H NMR (CDC13, 300
comMiz), 8 3.84 (d, J = 11.4 Hz, 3H), 5.97 (brs 111),
ompoutd  01-po 7. SBYUSHE® 1H), 7.32-7.56 (m SHyescription
7.69-7.83 (m Tai C-N NH2 3H), 10.44 (brs, 1H), 11.04
(brs, 1H), 31P NMR H O (CDd 3i D mp§o0® BB | M
(ESI, Ei) mz = 315 (I\/I—H’_)G. F Orange powder, 1H NMR
F' 3

(d6- DVMBO, 300 MHz) . 79 Wi sid="H NMR (dzDMSP) 300 MHz)

Z|-Z32-1Z6 448(315 gH_), ,@IZ ?% (m.72H) J=71§§7Hz( gk, 9 (Jld;ﬁf= 474 Hz,
, , 8. ajoOFP O1- rs, .86 (brs,

12.86 (brs, 1H), 3fPoC ° ~ Nmzm?’-’(@‘éafgwé&bj?n%fd%’ tm, 755751

7(hM(;|z) 6 29.5 NH2 H O Hz(m,165), 8.040@rsNMR, 10.19 (brs, 1H), 12.78
6- DVBO, 30 —\106. 93 (m ;2F |

= 385 (MH). F Pal dijyel Pow pomderfbgslhﬂ)lﬁlli/‘% 556('1[51%%)0 %%49 MEEZ) 5

\ MHz) 6 3,75 (d, J = 11.4 Hz, 3H)62 TFIMR GEDNHR, 2804 MHz) & -

- 3H), 7.54-7.62 (m 2H), 7.71-72839(ns 2Hy4 B, @), XRK(ES" ms =

P-01-~ (brs, 1H), 10.10 (brs, 1%8%@% (brs, 1Hj,

31P C NH 2 NMR (d6-DMVBO, 101 30, 19F NMR

H O (d6-DVBO) 5 -106-35 (m IF), M5 (ESl, El) mz =

367 (MH). OFf \mnh, 1H NIV é%liD%&‘)%doDMmaoo MHz)
3H)

50.92 (t, J = 7.5 M , 2.783.2 @27 €mL.7 BOH), 2H) (dd, J = 8.7 and
793- 7 (d, J (=;| 11.7 Yl 3H), 7. 25- 7, 385, gy 41772 (m, om), 7.87-801 (m,
1

N\ NH; 2H), 8.05 (brs, 1H), 10.21 (brs, 1H), 12.79 (brs,

ﬁ 0 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 31.74,
MS (ES) m/z = 425 (MHD).

Br White solid; 'H NMR (d;-DMSO, 300 MHz) &
3.79 (d, J = 11.7 Hz, 3H), 7.35 (dd, J = 8.7 and
2.1 Hz, 1H), 7.51-7.72 (m, 9H), 7.83-7.87 (m,
7 “P~o” 2H), 8.06 (brs, 1H), 9.83 (brs, 1H), 12.88 (brs,

Cl NH, 51
A\ 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 28.46
” 0 (d, J=17.2 Hz), F NMR (ds-DMSO, 282.4 MHz)
§ -110.60 (m), MS (ES") m/z = 445/447 (MH").

White solid; 'H NMR (d--DMSO, 300 MHz) &

cl 2.32 (s, 3H), 3.77 (d, /= 114 Hz, 3H), 7.34 (dd, J
o O\\P\o/ = 9.0 and 2.1 Hz, 1H), 747-7.59 (m, 5H), 8.04
ol NH, (brs, 1H), 10.04 (brs, 1H), 12.88 (brs, 1H), *'P
{:{M NMR (ds-DMSO, 121.49 MHz) & 30.31, MS
N O (ES") m/z = 397 (MH).
OCHjz White powder, 'H NMR (CDCl,, 300 MHz) &
3.81 (s, 3H), 3.87 (d, J = 11.4 Hz, 3H), 6.02 (brs,
. o 1H), 7.06-7.08 (m, 1H), 7.28-7.37 (m, 4H), 7.49-

cl WL 7.52 (m, 1H), 7.73 (brs, 1H), 10.67 (brs, 1H),
VRN 11.01 (brs, 1H);, *'P NMR (CDCls, 121.49 MHz)
H

8 32.67, MS (ESI, EI") m/z =379 (MH").

151



Tan Cl | \ NH2 7.52-7.59 (m 2H), 7.67-7.75 (m 1H),
8.02 (brs, HO1H, 10.36 (brs, 1H), 12.78 (brs, 1H),
WG 2h6NWRS2 (d6- DVBSO, 101 MHz) 6 32.41, MS (ESI, PEr)BI00%/€04063
=377 (MH. C \ Wiite powder, 1H NMR (d6-DVSO, 300
MHz) 5 3.75 (d, J = 11.7 Hz, 3H), 7.27 (dd, J = 2.1
Compduidd O-P- O- - 8. étriturelH), 7.34 (d, J = 1.5 Ddaeridtidp,
7.49-7.65 Tao Cl | NH2 (m 411), 8.04-8.11 (m 211),

10.15 (brs, 111), 42.8 H O (br syuldhowddd PuNMRR (CDCL, 300 MHz) &
(d6- DVMSO, 101 5 27.33, MS Ede, El) mz = ﬁﬁﬁ
(MH) . 155 WO 054182 PCT/ | B2dFEA0G20E > iR 1HD- 736 (44,

structure DesSCrip on, OBn Wi t e pevikellz anil. NNR 1H), 7.48-7.51 (m, 1H),

(d6-DVBO, 300 M) =3, 75 (d, 3755-71.35-(%1,ﬁ%)ﬂ.@@,#%élﬁz, 1H), 10.81

(s, 2H), 4. ~p20/ 2H), [7.23-7.3 H;)m 6H)..

M. 5-7.73 (m 6 0Ty, lap C N (Bbsl0-97Hprs: 1), 3% NMR (CDCL,

(1253’491%) 1%. gz(bgs,wé , ?12 Ml@%)(&jﬁ}.ﬁl\@Q’FG.S Hz, 1P), “F
. . 13, H(ES'-) to =_468.

/| OH Pal e yell ow powder, 1H NWR f‘/g,%hséé'%z) 5%%89 (s, 3F), -

3.88 (d, J = 11.7 Hz, 3H), 4.73 (&,8624)y,= 5698, 1§),M§ (ESL, BI') m/z =

(brs, 1H), 7.3-7.35 (m 1H), 7.42570\431_(m 2H), 7aq C
NH2 7.56-7.59 (m 1H), 7.66-7.73 (Sn , 7.8-7.85 N O

(m 1H), 10.34 (brgs; 1H), 10.99 (x)(%][ég ]
(CDC13, 101.256 M#) S 32.85, M si"”adr%?r SHR (O Ro0 v 5
(MH). Wite go ' 1H NVR ( d6- DR&Hd, 300 Nl $H)s6-121(bp.4 H), 7.37 (dd,
(s, %l:i)') 31 ;’ ,S\C( =Oé%|j4 Hz, 63b‘|)=,2.17H£>anﬁ-9314z, 19), 787 @d, 7 = 1.8 Hz

m , 7.4-7. i , 71.76-7. m r

8.02 (brs, S HHNAR, 27 br s, 1H71?d8%72§‘1/¥‘§’t'?r'6§’;7'6}2|)(‘§"qﬂ)’ 8.04 (brs,
VARN 1H), 8.21 (brs, 1H), 8.26 (brs, 1H), 10.81 (brs,
: 1H), 10.94 (brs, 1H), °F NMR (CDCls, 282.40
MHz) 8 -62.96 , MS (ESI, EI') m/z = 485 (MH").

O White powder, '"H NMR (CDCl;, 300 MHz) §
3.92 (d, J = 11.7 Hz, 3H), 6.04 (brs, 1H), 7.3 (dd,
J=2.1Hz and 9 Hz, 1H), 7.42-7.65 (m, 5H), 7.77
\ NH: (qd, J=1.2 Hz and 7.2 Hz, 1H), 7.9-7.93 (m, 1H),
o) 8.03-8.06 (m, 1H), 8.68 (d, J = 8.4 Hz, 1H), 10.58
(brs, 1H), 11.19 (brs, 1H), *'P NMR (CDCl,
121.49 MHz) § 34.98, MS (ESI, EI") m/z = 399

(MH).

Cl
7t

F Off-white powder, "H NMR (CDCl;, 300 MHz) &
1.24 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H),
~0-P=0 2.96 (hept., J = 6.9 Hz, 1H),3.83 (d, /=117 Hz,,
\_ /e 3H), 5.99 (brs, 1H), 7.07-7.13 (m, 1H), 7.20-7.29
N © (m, 1H), 7.34 (dd, J = 2.1 Hz and 9 Hz, 1H),
7.49-7.53 (m, 2H), 7.68 (d, J = 2.1 Hz, 1H), 7.95
(dd, J = 9.6 Hz and 1.8 Hz, 1H), 8.08-8.14 (m,
2H), 10.54 (brs, 1H), 10.95 (brs, 1H), *'P NMR
(CDCls, 121.49 MHz) & 31.35 (d, J = 8.4 Hz, 1P),
MS (ES™) m/z = 409 (MH").

Cl

Tu
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NH2 NMR (d6- DMSO, 121.49 MHz) S 32.29, M5 H 2 (ES)

rnfz = 405.11 (MH). Wiite powder,
, J = 11.7 Hz, BEX/IBB0I004063
1.8 and 8.7 Hz, 1H),

woblzgs084824 CON (s, 3H), 3.9
(brs, 111), 7.34 (dd, J =

7.53-7.6 (m 7as OC P-01, O 3H),
Comgdun@4 (brs, 1H) strddu@2 (brs,

"H NWVR (CDC13, 300

7.76-7.85 (m 2H),
31P NVR (D8S6dstion

101.256 MHz) S H NH2 7.27, NS (ES) mz = 388.3 (NH+ .

Cl Wite powder, gH NI\/R (d6- DI\/SOOff;%@Qe Mﬂa) 1P

(d, J = 11.4 Hz, 3

7.34 (d, J = 1. 8 Hz
O Ce and 8.4 Hz, 1H))
H, 9.67 (brs, 187
6- DMSO, 12149
(MH). 156 WO 7
structure Desc
(d6- DVBSO, 300 MHz)

CHCEB8300 MHy) &

J
@07 74 (é‘a(dﬁ 111}17 3%[? br%)’lhil), 7.24-7.28
03- 8. 18 (mn1HBH)32-8102%, £H), 9,53-7.59 (m, 2H),
132/ 89 (brs,
S M, 88, M5
41K2 PCT/ 1 B2

Wiite DQ\#\H@HZ 12} 15NMRR (cDCl,, 282.40 MHZ) 5
3.78 (d, 4 7.°34

P
EL énl, /IJ\"VB 81"(81“ 1H), 10.87 (brs,
5%19%@%@%%@@ §29.77(4,J

J =

11.°4 ¥z,
(dd, J = 1.8 and O-P' Ove 8.4 Hz;I4H™ 17F>4\QS§ES 6'1/7(7140129(1\/111*)

1H), 7.58-7.73 (m_7av C |
2H), 8.05 (brs, 1
1H), 31P NMWR ( d6-
mz = 427/ 429 (NMH)
7ax O-P-Ove C ZR=p\p0

N 0]

H

Cl< : { NH,
x N
N
N O
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\ D 3H), 7.80-7
0.01 (brs, WVhiggrlidj NP_@ @61”(’15(?,3300 MHz) &

121. 491 Mz)= 7S 84 38), 208(s(FE$)2.58 (q, /=
| aw OP-

Mz, 8D, 574\a P HiWE, 3m), 726 (o,
1H), 7.31 (dd, J = 1.8 and 8.7 Hz, 1H), 7.34-7.40
(m, 2H), 7.56-7.60 (m, 2H), 8 (brs, 1H), 10.29
(brs, 1H), 12.75 (brs, 1H), °'P NMR (d,-DMSO,
121.49 MHz) & 3221, MS (ESY) m/z = 3913
(MH).

White solid, 'H NMR (ds-DMSO, 300 MHz) &
0.83 (t, J = 7.2 Hz, 3H), 1.54 (sextuplet, J = 7.2
Hz, 2H), 2.58 (t, J="7.2 Hz, 2H), 3.75 (d, J= 11.4
Hz, 3H), 7.31 (dd, J = 2.1 and 8.7 Hz, 1H), 7.4-
7.51 (m, 3H), 7.55-7.60 (m, 3H), 8 (brs, 1H),
10.25 (brs, 1H), 12.75 (brs, 1H), *'P NMR (ds-
DMSO, 121.49 MHz) § 32.17, MS (ES") m/z =

391.26 (MH").

White solid, "H NMR (CDCl;, 300 MHz) § 2.40
(s, 3H), 3.88 (d, J = 11.7 Hz, 3H), 5.89 (d, J =
16.5 Hz, 1H), 5.97 (brs, 1H), 7.33-7.67 (m, 7H),
10.46 (s, 1H), 10.89 (brs, 1H), *’P NMR (CDCl,,
12149 MHz) & 31.54, MS (ES") m/z = 414

(MH).



H NH2 NC CN

lay O:""P-Ov C \ O HNH2 CN 7az

OP-O O O HNH2 157 WD 2006/ 054182
wOeCTUsloB2BO5/ 004063 Conpound structure Descri pPCOMB20@N04063

7aaa O P-OW d
NHZ C CN 7aac F Qzzp,
Comgduid CI Ove O striidiine?2

Tz

Taa

Tab

Tae

Tah

IZ -

IZ

O HNH2 CN 7aab FOPOw d O H
ad Ow 0 HNH2 A 7aad F

Description

Off-white solid, "H NMR (d;-DMSO, 300 MHz) &
2.26 (s, 6H), 3.69 (d, J = 11.4 Hz, 3H), 7.20 (brs,
1H), 7.25 (brs, 1H), 7.29 (brs, 1H), 7.38 (dd, J =
6.3 and 8.4 Hz, 1H), 7.4 (dd, /= 1.5 and 8.7 Hz,
1H) 8.02 (brs, 1H), 10.77 (brs, 1H), 12.96 (brs,
1H), *'P NMR (d,-DMSO, 121.49 MHz) § 31.74

, MS (ES™") m/z =394.9 (MH").

Off-white solid, '"H NMR ((CDCl;, 300 MHz) &
0.69-0.71 (m, 2H), 0.98-1.02 (m, 2H), 1.85-1.95
(m, 1H), 3.86 (d, J = 11.7 Hz, 3H), 5.98 (brs, 1H),
7.2-7.22 (m, 1H), 7.28 -7.35 (m, 3H), 7.47-7.58
(m, 3H), 7.71-7.72 (m, 1H), 10.50 (brs, 1H),
11.04 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz)
§33.04 , MS (ES) m/z=389.08 (MH").

Yellow powder, "H NMR (ds-DMSO, 300 MHz)
§2.33 (s, 3H), 3.74 (d, J = 11.7Hz, 3H), 7.31-7.33
(m, 3H), 7.57-7.60 (m, 4H), 8 (brs, 1H), 10.26
(brs, 1H), 12.76 (brs, 1H), *'P NMR (d;-DMSO,
121.49 MHz) & 32.48, MS (ESI, EI") m/z = 363

(MH").

Yellow pale powder, 'H NMR (ds-DMSO, 300
MHz) & 2.23 (s, 6H), 3.73 (d, J = 11.4Hz, 3H),
7.25-7.33 (m, 2H), 7.36-7.43 (m, 1H=), 7.49 (d, J
=12.9 Hz, 1H), 7.56-7.60 (m, 2H), 7.99 (brs, 1H),
10.28 (brs, 1H), 12.74 (brs, 1H), *'P NMR. (ds-
DMSO, 101.256 MHz) & 33.45, MS (ESI, EI')

mlz =377 (MH").

Pale yellow powder, "H NMR (CDCl;, 300 MHz)
8 3.85 (d, J = 11.4 Hz, 3H), 6.08 (brs, 1H), 7.30
(dd, J = 2.0 and 9.0 Hz, 1H), 7.36-7.56 (m, 4H),
7.68 (d, J= 1.8 Hz, 1H), 7.73-7.81 (m, 2H), 10.78
(brs, 1H), 10.03 (brs, 1H), *'P NMR (CDCl, 101
MHz) & 33.3, MS (ESI, EI") m/z =349 (MH".



VI \ CN 7aae F OP-Ovw CI 0 N NH2 158 WO
2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
woeswrospszon CN 7aaf F OP-Ove Cl 0 N H NH2 etti/iBdwni/en4063
solid; "H NWR (CDC13, 250 MHz) S 1,43 (t, J = 7.0 Hz,
3H), 2.33 (s, 6H), 4.03-4.10 (m 1H), 4.28-4.35 O\
Comgdiind1lH), 7.20 (structide, 7.35 (dd, J = 2.0 amssé&iptiohlz,
1H), 8a PO 7.41(s, 1H), 7.46 (s, 1H), 7.56-7.60 (m

1H), 10.7 (brs, d H 1H), 315%14\3\/8@&&53@113‘11%(@15@3, 300 MHz)
VHz ) 833._9, M5 (ESI [) r‘dZ— 1. ?—SS?M 15, 7.18
yel low solid, 'H 13, 300° f ﬁ%lz( 7 (s, 1H), 7.18-

7.2 Hz, 3H), 2.29 (BrofH). 4-4. 1323((111, lIHﬁ)Z3247$2(m453B769783 (m,
t'm lH) 4.6 1\J N 6 and el 31

(dd, J = 6.1 Voly and 15, 1 }Oﬂzﬁf i, “404%%5’ ), P NMR
1H), 7.24-7.34 ¢ NBH) ,07.75 cu(qrn@lsz 101 Migp) 3 33.& zMii(ESI EI') m/z =
Hz, 1H), 8.54-8.56 {m 2H), 10.6@s(ms. 1H), H O-N

11.81 (t, J = 5.7 Hz, 1H), 31P NVMR (CDC13, 101. 256

M) b 32.8, MB (ES. El) 7 = &8, rBvR @, 5MS0, 300 MH2)
0-\ Of white solid, NIVR (d6 DI\/ISO)( 6 1,37 (t, J =

7.2 NO Hz, 3H), 4 o J= 7.9 (S I 1A gy 188744 (m, 3H),
(m 4H), 7.77 | |8 S£0 (m 1|—|)75177616(—rr82397(67r(d,3=l!|).,8Hz, 1H), 8.05
AB (ESI, El) iz =@4s-444 (M) g 1m), 086 (brs, 1H), 12.86 (brs, 1H), *'P

CI NH2 2 2 >
A\ NMR (ds-DMSO, 101 MHz) § 29.99 (t, J = 8.3
N 0] Hz, 1P), “F NMR (d--DMSO, 300MHz) & -

: 106.93 (m, 2F), MS (ESI, EI") m/z = 385 (MH").
F Pale yellow powder, '"H NMR (ds-DMSO, 300
MHz) & 3,75 (d, J = 11.4 Hz, 3H), 7.31-7.38 (m,
~ Q 3H), 7.54-7.62 (m, 2H), 7.71-7.83 (m, 2H), 8.01
7ak o \P\o/N y (brs, 1H), 10.10 (brs, 1H), 12.76 (brs, 1H), >'P
\©\/\g_<\ 2 NMR (d-DMSO, 101 MHz) § 32.30, ’F NMR
M 0] (ds-DMSO0) & -106.35 (m, 1F), MS (ESI, EI") m/z

=367 (MH.

Off white powder, 'H NMR (ds--DMSO, 300
t@ MHz) & 0.92 (t, J = 7.5 Hz, 3H), 2.78-2.92 (m,
“P~o— 2H), 3.7 (d, J = 11.7 Hz, 3H), 7.25-7.38 (m, 4H),

cl NH,
7an N\ 7.52-7.59 (m, 2H), 7.67-7.75 (m, 1H), 8.02 (brs,
H o) 1H), 10.36 (brs, 1H), 12.78 (brs, 1H), *'P NMR

(ds-DMSO0, 101 MHz) § 32.41, MS (ESI, EI') m/z

=377 (MH).
ol White powder, "H NMR (d-DMSO, 300 MHz) §
o 3.75 (d, J = 11.7 Hz, 3H), 7.27 (dd, J = 2.1 and

“P~o— 8.7 Hz, 1H), 7.34 (d, J = 1.5 Hz, 1H), 7.49-7.65
Tao Cl NH,

N\ (m, 4H), 8.04-8.11 (m, 2H), 10.15 (brs, 1H), 12.8

” 0 (brs, 1H), *'P NMR (ds+-DMSO, 101 MHz) &

27.33, MS (ESI, EI") m/z = 383 (MH").
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F Br Of-white solid, 'H NWR (d6-DVMSO, 300 MHz) S 4
(s, 4 O 3H, 7.66-7.72 (m 3H), 7.78-7.83 (m 1H),
wo20/06¢182 = 9 |ib N O Hz, 1H), 7.99-8.02 (nPCRiB200:MB4063

(ES) infz = SO2Ph 468.18/470.15 (MH). 159 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Br Yel |l ow powder, 1H NWVR
Compdtin@13, 300 MHzjtrngetdred6 (t, J= \ OEt 7.2 Idescriptipn

4.53 (q, J =7.1 Hz, 2H), 7.31-7.36 (m 1H, NO

7.42-7.59 (m 5H), 95- B4 (M Wik povltB, @E%R(@Dﬁv)so 300 MHz) §

mz = IIcOS~O .OCoIoIssoH NIVR

(d6- DI\/ISO 300 .37 (s, P BH{dsfy ! 7}11?53}()11446%5 2H), 4.54 (s,

7%4}61 Hz, 7. P@ cr Jr 85 ait), 7.29537 ot H27.73 (m, 6H), 8.01
, 1. 57C( KH , 31

H 31p Nm&_@ﬁh%?’ I\/HZSBTS n(ijj 10%1 '(br}3lﬂ?'il 7% (brs, 18H), '

Yel | ow sol i o VR 6 d6- DVSO, STGMRM‘&PN@% 12f49(MHz))§ 32.13, MS

= 7.2 H, 3H), 3.H5 (d, J = 11. 7ekm3Hes séeMiB).(q, J =
7.2 P-e Hz, 2H), 754758(m 1H), 7.67-7.9 (m 5H),

8.07-8.24 -\ (m 6 NMR (d6 Q&éﬁ@lovlﬁb%d%ﬁnwll)(c&h, 300 MHz)

22.98, 16a C 10: Eﬁ\%ﬁm £{

S2Ph \ Br Thick.y W 0| I "H @75@@ Fe/l—A|z7)3 (f 2H), 598

1.46 (t, J = 7. %EPJS;/ 3.8 (g, IH) izmsszmHyH) 289749 (m, 2H),
54 (q, & NP, Q' Hz, 2’}_96170;3?'\@ 1¥Q 3786 %,HbH) 7.8-7.85

.5-8.1 (m 31k NVR  16b N
101. 256 MHz) ~6#24N54, oM5 ( ES) mz%éHz91§3’MP15,9lﬁ)’72099 (brs, 1H), *'P
(M) . soePh f \HThick yel | ow oilm (ChiMB: £ G682 .85, Ms (ESY

300 MHz 61.36-FtJ: .2 7(d, J =
11.7 Hz? 3H) ., 4.44 (q( J = ’Egik?”zgé)ﬂ%‘“%zm( 5 49

(d, J = 47.4 Hz, 2 7. 4(dd Cl

O3 na o Ho THy A olas (n ol v BB labsg) 300 Mr &
31P N O NMR (d6- 1P1. 49 MM @ %B. BB, (LM (1ES)z, 3H), 7.3-7.34
mz = O‘\P\O/ (m, 1H), 7.4-7.65 (m, 5H), 7.76-7.81 (m, 1H),

Tar
CI\@f\g_@ 8.02 (brs, 1H), 10.27 (brs, 1H), 12.75 (brs, 1H),
H NH,, *'P NMR (ds-DMSO, 121.49 MHz) § 32.29, MS

(ES) m/z =405.11 (MH").

White powder, 'H NMR (CDCl,, 300 MHz) & 2.4
CN (s, 3H), 3.9 (d, J = 11.7 Hz, 3H), 6.1 (brs, 1H),

O- 7.34 (dd, J = 1.8 and 8.7 Hz, 1H), 7.53-7.6 (m,
Tas \P\O/

ci o 3H), 7.76-7.85 (m, 2H), 10.84 (brs, 1H), 10.92
\(:E‘g—{ (brs, 1H), *'P NMR (CDCl;, 101.256 MHz) &
N NH,

H 7.27, MS (ES*) m/z = 388.3 (MH").
cl White powder, "H NMR (ds-DMSO, 300 MHz) &
\Q/CN 3.78 (d, J = 114 Hz, 3H), 6.60 (d, J = 8.4 Hz,
osd_ 1H), 7.34 (d, J = 1.8 Hz, 1H), 7.74 (dd, J = 1.7
7au cl \ OMe and 8.4 Hz, 1H), 8.03-8.18 (m, 3H), 8.29 (brs,
y " 1H), 9.67 (brs, 1H), 12.89 (brs, 1H), *'P NMR (
2

ds-DMSO0, 121.49 MHz) § 27.88, MS (ES) m/z =
406 (MH").
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SO2Ph 550 (MH). F Yell owi sh powder, 1H NMR (CDCl13, 300
M) S 1.26 (d, J = 6.9 Hz, 6H), 1.28 (t, J = 6.9 Hz,
wOM6/0k4188 (t, J = 6.9 MO P=0 Hz, 3H), 2.96 PQUIB1005/004063

J=6.9 H, 1H), 3.83 (d, J = 11.4 16d ~~ \ \ OoEt Hz,,

3H), 4.56 (g, Jr 6.9 Hz, 2H), 7.07-7.13 (m 1H), 7.37
Compéund(dd, J = 2. dréttuend 9.0 Hz, 1H), 7.31- Ded@igtionlH),

7.49- SO2Ph 7.68 (m 4H), 7.85 (d, J = 1.8 Hz, 1H),

7.95 (dd, J = 9.6 H 1. 8 HzwhildPowa&; QB8R DMBO, 300 MHz) &

2H), MS (ES) mz = %02006/0%%{1 % )

PCT/ | B2005/ 004063 VAR dréwlr"ééﬁznmili"“r\iﬁ‘/ﬁf =18 and

(d6- DVSO, 300 I\/HZP\ 83 (t J 8.4 Hz, BHYZA2-38h (m11887.58-7.73 (m,
= % (SeXt Upi}gt7so]7-89 (Q‘zif)f%z dE'%brs JH), 10,01 (ers,

457t J NH? 2 He, TEH)12.867 (orsy. 1?1)831{’n¥MR C 4sDMSO,
9H), 8.05-8.12 / MO (m 3H), 3@491@4)@630%@ (BS) m/z = 427/429
121.49 MHz) 5 24.36, M5 0O-S=0 y\&ﬁ% mz = 560. 38

(M) . | Thick yellow oil, 1H N ¥6- DVBO, 300 M) 6

2.29' (s, 6H, 3,84 (d, J = Hz, 3H), 4.04 (s,

3H), 7.25-7.34 BEQ~/ [m 3H), 7.6-7.75 (m 3H),

7.81-7.84 (m 1H), -7.94 16f a (m 1H), 8.12-8.16

(m 2H), M (ES) m = 550 . ~NO S@2Ph O f-white
780l i d, 1H NWVR ( OOM—|z)8066071 - (m 2H),
091099( 1194(m1H) 3.69 (s, 16g
c O-~P-0- J =11.4 Hz, 3H),
713717(m 728Hz74(m 3H), 7.51-7.64 (m
83984(m 9.96 N O (brs, 1H), 31P NWMR

(CDC13 121. 49 129 ThICk yellow oil, 111 NMR
(d6- DVSO, 300 MHz) = 7.5 Hz, 3H) 1.39
(tJ:72H23 32(s 3H)
Tax O\P\OMe

” NH,

NC

D/CN
Tay O:P\OMe

Cl
T
N
N' N
/D/CN

O:P\

OMe
Cl
W@E@—«O
N
N NH,

Taz
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3.69 (d, J =11.7 Hz, 3H), 4.46 (g, J = 7.5 Hz, 2H),
7.29 16h G P OO (brs, 1H), 7.4-7.46 (m 2H),
w0 260/084186 (m 1H), 7.63-7.81 (m 4H), 8. 03- 8PAVIEI005/004063
3H), 31P NWVR (d6-DVSO, 121.49 N O MHz) 5 24.57, MS
(ES) mMz = 560.5 (MHd). SO2Ph 161 WD 2006/ 054182
Coraneuris2005/ 004063 sBBuctird | ow resin, 1H NWR (d%e@Nﬁgﬂon
300 MHz) S1.39 (t, J =7.2 Hz, 3H), 2.35 (s, 3H),
1.38 (t, J=7.2 Hz,\3
4.46 (g, J = 7.2 Hz,Jj2¢
8.05-8.12 (m 3H),
2240, M5 (ES) nlzg=z

3.71 (d, J = 11.5 Hz, 3H),
) ~7.53-7.85 C OP-OQ (m 8H),
VRCRd6- DMBO, 121.49 O MHz) S
610/ 612 (MH). 16i ~No S=0 6
cot®drl ess oi k. 1H N CQ@PCL3, 300 MHz) 6 1.45 (t, J =
7.2 Hz, 3H), 3POYAN\ Jy= 11.4 Hz, 3H), 4.54 (q, J =
7.2 Hz, P,Q %36 gdd, J= 2.1 and 9.0 Hz, 1H),
7.47-7.67 (m 6H), HI ff O\ 7.84-7.96 (m 4H),
8.09-8.12 (m 2H), 31P NMR (CDC13, N O 101 M) 6

26.7, M5 (ESI, E1) Ng/z = 518 (M#). % O S OF Pale
yellow oil, 1H NI\/R@), 300 MHz) S 1,36 (t, J=

7.5 Hz, 3H), 3.69 (dN\=* 11.7 Hz, 3H), 4.45 (q, J= 7.1
Hzn 2H) . 7.41 (td, d-f= 8.9 and 2.5 Hz, 2H), 7. 54 (dd,
J’= 0. O QO J9.0/af¥e2.1 Hz, 1H), 7.66-7.71 (m
2H), 7.78-7.90 AH), 8.05-8.11 (m 3H), 19F
NVR (d6-DMBO) S N46 W _ 0 1F), 31P NMR (d6- DVSO,
101 MHz) S 24.32, M3 (m

Taac F O:P

Taad

F O=
Taae P\OMe
Cl \ 0
éiN :NH?_
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O S, O(ESI, El) rnfz =558 (MtNa). 0 QI, "H NWR
(d6-DMSO, 300 MHz) 6 1.38 (t, J = 7.05 Hz, 3H), 3.7
wOdpoehs+181l. 7 Hz, 3H), 3.78 (s, 3H), 4.46 (q, BCTABNIDE4063
Hz, 2H), 7.19-7.4 (m 3H), 7.47-7.56 (m 2H), O-'P, O
7.66-7.71 (m 2H), 7.79-7.81 (n 2H), 8.06-8.12 (m

COrﬁwu 16m Cl O\ s3d&uIVR (d6- DMBO, 101. 256 Iddggription
24. 91 NO OSsO 162 WD 2006/ 054182 PCT/ | B2005/ 004063
Gl, 1H NWR (d6- O 300 MHz) 6 1,37 (t, J= 7.1 Hz,
3H), 2.29 (s, 6H), d, J =11.4 Hz, 3H), 4.44(q,
J = oP-eH, 2H .25CKs, 1H), 7.37 (s, 1H), 7.42
(s, 1H), 7.53 O (dd, J=2.1 and 9.0 Hz, 1H),

72285-7. 71 ( \GIBe? 83 16n (m 2H), 8.05-8.11
(m 3H), M™(T \ ,r z =546 N O O S% OBn Brown
oil, "HNMW (d %00 MHz) 5 1.33 (t, J = 7.05

H, 3H), 3.69 (& J= 1924 Hz, 3H), 4.42 (q, J = 7.05
01-p, O Hz, 2H), 4.52 (s, 2H), 4.57 (s, 2H), 7.28-7.37
(n 6H), C O\ 7.52-7.78 (m 9H), 8.05-8.1 (m 2H),
31P NVR (d6- 16p N O DVBO, 101.256 Mz) 6 24.18, M5

(ES) mz = 638 SO(M—D Ye 6
300 Mz) 6 1.37 (t, C,éfgv‘f?%'_s&ud Wﬂ%zﬂ\@%amuw
, 3H)0 Hz, 348, 2.39)G» 6flY, 4.03-4- 0fmp 1H), 4.28-4.35

3H), 3.73 (d, J =
Hz, 2H), 7.55 (dd, }¥3== 1.8 ang, 8uyl7bi¥¢s, f)7.35Rde, & =/2.0 and 8.7 Hz, 1H),

%5,6_ 7d7lpl(4mi . ﬁ’P%ﬁJlgz(ﬂﬂ%w 44l %ﬁ)ﬂ?d@%&%cﬁm 107 (b,

121. 49 M) 22.16, MB)(HSNMRN(CRCH B5Z56AMENH) 339, MS (ESL,

Conpound str K Deecripti !Emsol id, 1H NMR
(d6- DMBO, 300 MHZ) 5 2.33 (soﬁaf—}ﬁéz 3?9

Pale yellow solid, "H NMR (CDCl;, 300 MFHz) § 1,45 (t, J
=7.2 Hz, 3H), 2.29 (s, 6H), 4-4.13 (m, 1H), 4.22-4.33 (m,
1H), 4.65 (dd, J = 5.6 and 16.1 Hz, 1H), 4.80 (dd, J = 6.1
9a o "N and 16.1 Hz, 1H), 7.15 (brs, 1H), 7.24-7.34 (m, 6H), 7.75
N /\C\\ (@, J = 2.1 Hz, 1H), 8.54-8.56 (m, 2H), 10.60 (brs, 1H),
N O N\=N 1181 (t J = 57 Hz, 1H), *P NMR (CDCl;, 101.256

MHz) & 32.8, MS (ESL, EI") m/z = 482 (MH").

C'\©f\g_<o—\ Off white solid, "H NMR (ds-DMSO) § 1,37 (t, J = 7.2
N o Hz, 3H), 4.48 (g, J= 7.2 Hz, 2H), 7.59-7.68 (m, 4H), 7.77
\

Ha 0=570 (m, 1H), 7.96-8.09 (m, 3H), MS (ESL, EI") m/z = 442-444
o
F g Off-white solid, 'H NMR (d;-DMSO, 300 MHZ) & 4 (5,
Cl P~ 3H), 7.66-7.72 (m, 3H), 7.78-7.83 (m, 1H), 7.93 (d,J=9
11b \CENS_{o Hz, 1H), 7.99-802 (m, 2H), MS (BS) miz =
S0,Ph 468.18/470.15 (MH).
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O- 17a p, 0/ (d,
7.57-7.66 (m 3H),
WO ho6/0541sl) ,

J= 11.7 Hz, 3H),
7.81- C OH 7.82 (n 1H),
31P NMR (d6-DMBO, 121.49 N O MHz) PETAR2065004063

7.36-7.43 (m 3H),
13. 01

H 163 WD 2006/ 054182

M5 (ES) mlz = 362 (MH).
PCT/ | B2005/ 004063 Conpound structure Description
Of-white solid,glH NWR (0|6 PMBR poR@P, MR@Dth 1590 (iz) 5 146 (1, J=

J=7.5 f Hz 3H)QEt2 (s

Hz, 2H), 3[73 (DK = 11.7 'ﬁ%wﬁ!ﬁ) “g](?s’q(kfgz z%h)%”“(m’ 1),
7.36-7.40 1 30-7.5 (-A3-7.3H)m, SH)1 7.95- B QYIS @8I, B m/z =
Me¢57-7.61 (m OllleO 7.78 (brs gy 13. 01 (brs, 1H),

14.82 (brs, s, 1H), 31P VR (d6-DVSO, 121.49 MHz) 6

32.89, M5 (ES) z NOH=392 (MH). Of-white

solid, 1H NWR DVSO, 300|\/Hz)6229(s 6H) , 378

(d, J = 11.7 Hz,” 3H), 7.28 (brs, 7.37 (brs,

7.42 (brs, 1H),

35.15, F NVRY dgZDVBEY 282. 4GHNHA) (daJ = 54418, HY), I%S(dquTZSSandws

4ans (ES-) torz =H395.9 '\/th ﬁQQSﬂdYﬁihﬁﬁNﬂﬁ)q\l\ﬂeﬁG(d J=13.5 Hz,

1H NMR (CDC13, 300 MHz) 6 3.

3H), 7.37 (dd, J = 2.0 and 91§>HENNPHFD017 12172%1\@%1')?%%8

5H) , 17dO~P'Olll781789 (rn, 2 10. 33qgI

1H, Ms (ESI, El) 350Ye1@|ws@qi(‘ MR (Kp-PMS 3@)MHz)5137(t J

30'H|), 1;' yg/R((dG- %10 MHz)7 6013 3L 3.0 0ed, A= F1. 1z, BEB A6 (q, T = 7.2
, 3. s,

@), 7.56.(dd, J Ol/(;81gng 3%6(%) 7“1_‘?-658 (’}Lglj) g%é 5H), 8.07-8.24
1.8 Hz m;[ﬁ&? ¢

NVR ( d6- DI\/BQ.?Z.éGOz 0 (@@3{9 &b g?@ﬁ@?&‘%@% 0%%@)5237 s

r  1H) (m, 6H), *P NMR (ds- DMSO 101.256 MHz) & 22.98,

N © MS (ES") m/z = 542.7 (MH").
SO,Ph
Thick yellow oil; "H NMR (CDCls, 300 MHz) § 1.46 (t, J
Br =7.05 Hz, 3H), 3.8 (d, J = 11.7 Hz, 3H), 4.54 (g, J = 7.05
O‘\P\o/ Hz, 2H), 7.32-7.38 (m, 2H), 7.5-8.1 (m, 10H), *'P NMR
16b Ci 0 :
\©j\g_< \ (CDCl,, 101.256 MHz) & 24.54, MS (ES) miz =
N O 595.74/597.72 (MH").
SO,Ph
Thick yellow oil, 'H NMR (d;-DMSO, 300 MHz) 5 1.36
o Q—\F (t, J = 7.2 Hz, 3H), 3.7 (d, J = 11.7 Hz, 3H), 4.4 (q, J =
“P~o” 7.2 Hz, 2H), 5.49 (d, J = 47.4 Hz, 2H), 7.54 (dd, J = 2.1
16¢ Clmo—\ and 9 Hz, 1H), 7.6-7.88 (m, 8H), 8.05-8.11 (m, 3H), *'P
N © NMR (d-DMSO, 121.49 MHz) § 23.82, MS (ES®) m/z =
SOzPh 550 (MIT).
F Yellowish powder, 'H NMR (CDCl,, 300 MHz) & 1.26 (d,
J =69 Hz, 6H), 1.28 (t, J = 6.9 Hz, 3H), 1.48 (t, /= 6.9
MeO—p=0 Hz, 3H), 2.96 (quint., J = 6.9 Hz, 1H), 3.83 (d, J = 11.4
16d \_FH Hz,, 3H), 4.56 (q, J= 6.9 Hz, 2H), 7.07-7.13 (m, 1H), 7.37
N ool (dd, J = 2.1 Hz and 9.0 Hz, 1H), 7.31-7.40 (m, 1H), 7.49-
2

7.68 (m, 4H), 7.85 (d, J = 1.8 Hz, 1H), 7.95 (dd, J = 9.6
Hz and 1.8 Hz, 1H), 8.08-8.14 (m, 2H), MS (ES") m/z =
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17e O 14.51 (brs, 1H), 31P NWR (d6-DWVMSO, 121.49 Miz)
6 31.68, M5 0- C O (EST, E1) rn/z = 380 (M#). H O
wo 20wlos4ise own oi |, 1H NVR (d6- DMSO, 300 MHz) 6PBTIR2008004063
J = 11.7 Hz, 3H), 7.25-7.64 (m 6H), 8.06 (d, J= 2.1
Hz, 1H), 12.99 - (brs, 1H), 31P NMR (d6-DVBO, 121. 49
MHz) 6 29.23 (d, J= 7.3 17f P-C QH Hz, 1P), 19F
268

NMVR (d6- DVBO, 300 MHz) 6 -1 IF), MB (ESI,
El) in/z = 368 . N O HJ64 WO 2006/ 054

PCT/ | B2005/ 0040, ound %*?‘P‘ﬁ Er g%@f‘#ﬁfﬁ%ﬁm&ﬂ@ 0083 (tJ
'H NVR (d6- DVSON=300 NFZ) S 27.98z, 08), 1.5H), /=3, 2z, {1, 1.5 (sextuplet, J =

11.7 He, 3H), L2, oF 24 (m Iy, ZH)355597(t457(5'”91z %3713)69 d,J=11.7 Hz,
7.57-7. é ( 1 78-17. 13

NT\(R 1793Hé>~44|§!qah észH)g 3@4 ,H), 8.05-8.12

16%4.8 (brs; 1

21.49 §§ VS (ES)(nm;H) 3p BM8 (NSO, 10140 Netiz) 5 24.36, MS
Of-white soli (ES) rri 3 9 CN 17h

0,P-O- C OHO’TO=Nwgo H Pitk ? éd\@fM}NVR (d6- DVBO,

300 MHz) 6 2.3 H),376(d,J:117Hz 3H),
4.57-4.75 (m 2 .31-7.61 "PN(m 9H), 8.52-8.54

(m 2H), 11.37 (t, J = 5.7 Hz, 1H), H 18a C )Cc\ O

Thick yellow oil, 'H NMR (d;-DMSO, 300 MHz) & 2.29
(s, 6H), 3.64 (d, J = 11.7 Hz, 3H), 4.04 (s, 3H), 7.25-7.34
Os

(m, 3H), 7.6-7.75 (m, 3H), 7.81-7.84 (m, 1H), 7.9-7.94

16f cl O o— (m, 1H), 8.12-8.16 (m, 2H), MS (ES") m/z = 550 (MH).
A\
N ©
\

Off-white solid, "H NMR (CDCl;, 300 MHz) § 0.66-0.71
o (m, 2H), 0.91-0.99 (m, 2H), 1.81-1.94 (m, 1H), 3.69 (s,

168 c P~o” 3H), 3.79 (d, J = 11.4 Hz, 3H), 7.13-7.17 (wm, 1H), 7.28-
| —
\@E\g_{’ 74 (m, 3H), 7.51-7.64 (m, 2H), 8.39-8.4 (m, 1H), 9.96
it:ll ) (brs, 1H), *’P NMR (CDCls, 121.49 MHz) § 31.29.

Thick yellow oil, '"H NMR (d;-DMSO, 300 MHz) § 1.15
(t, J = 7.5 Hz, 3H), 1.39 (t, J = 7.2 Hz, 3H) 2.32 (s, 3H),

Ou 3.69 (d, J = 11.7 Hz, 3H), 4.46 (q, J = 7.5 Hz, 2H), 7.29
NP
16h i P~0 o (brs, 1H), 7.4-7.46 (m, 2H), 7.53-7.56 (m, 1H), 7.63-7.81
N N (m, 4H), 8.03-8.12 (m, 3H), *'P NMR (ds-DMSO, 121.49
N o)
MHz) § 24.57, MS (ES*) m/z = 560.5 )
SO,Ph ) ( (M)
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(dé6 DVsO, 121.49 MHz) 8 H O
32.8 1, M5 (ES) rn/z 3.9 (MH). \ Wiite solid, 1H
wolehve(od61sDVSO, 300 MHz) 2.3 (s, 3H), 3.74 (€"CTAB2005/004063
11.4 Hz, 3H), 4.56-4.65 (m 2H), 6.38-6.45 18b Cl
OPNOHN (m 2H), 7.31-7.65 (In, 8H), 11.23-11.27 (m

1H), 12.84 O (brrés, 1H), 31P YRy (6, %@(4&4%93%1*11)@5139 J

DN 12.87 (brs, 1H) 3P NWR
= 45
6

S32.72, M5 H = I?,S/()ZI\/i]%?IAféH?{ 277’5/'_9 dH{ \]J§8 %ﬁz 3H), 3.71

solid, 1H NWR (
Hz, 3H), 4.58- ogn 2H), @, .161y(YHz, 3Hs 44113 (qLJ|=|Z72 Hz 2H), 7.53-7.85
g?glog é'él) 7. ZP?CI (m 3|-()n sH), 5555128(211, éﬁj 31{51114)&1((16-131\430 121.49
1 F L

5 (0 To by N by MRt MpShe e
282. 40 MHz) N1.09 (t, J=474HNHZ 1F), M
(ES) inlz = 472681 ). 165 WD 2006/ 054182

PCT/ | B2005/ 004063 npound structure Description F

O f-white powder, NVMR (CDC13, 300 MHz) S 2. 35 (s,
\ 3H), 3.88 (d, J 11.7 Hz, 3H), 477(qd J 6Hz
and 15.9 Hz, 2H) 7 04-7. 35 Sm 7H) brs

8.59-9.61 18d CI P=0 NH (?ﬁorlzqsboﬂ 111N1\@g (@ 1530011)45{2)5145 (t, J =
11, .71 (t, J = 5.z, 1H), BUR, 3N), MR (COTU31z, B3.U.49, /=72 He,

MH? ) 83255((9?\3782Hz R,

(CDOl 3, 282, 4« pPx %’\;&11 52}125 7)365dd}' }3 Wﬁﬁ”%m(m’m)

léj ES) tolz NS F wwe%y@ 4158 PfofwtPelm, 2H)H 'RINRIR (CDCL,
FEN'S 388 F \'io(%Hz)Js-zsblwﬁ(ﬁﬁ El?HL:SlS(MH*)

4.7-4.77 (m 2HL§=6.97 (tt, J= 2.

1H), 7.2-7.33 Pm 6H), 7.64 (brs, 1|—|), 8.52- -0-P=0 H

8.6 (m 2H), 11.45\11.58 (m 2H), 31P NMR (CDC13, N

18e C ~a~ \ 12049 Miz) 5 31.11 (t, J = 8.5 Hz, 1P),

"OF NMR N O

F Pale yellow oil, 'H NMR (ds-DMSO, 300 MHz) & 1,36 (i,
J=7.5Hz, 3H), 3.69 (d, /= 11.7Hz, 3H), 4.45 (q, J=7.1
Hz, 2H), 7.41 (td, J = 8.9 and 2.5 Hz, 2H), 7. 54 (dd, J =

o \P\o/o 9.0 and 2.1 Hz, 1H), 7.66-7.71 (m, 2H), 7.78-7.90 (m,
16k \©j\g_< \ 4H), 8.05-8.11 (m, 3H), °F NMR (d,-DMSO) & -105.46
N o O (m, 1F), *P NMR (d,-DMSO, 101 MHz) § 24.32, MS
O‘i@ (ESL EI') m/z = 558 (M+Na").
O/ Oil, '"H NMR (ds;-DMSO, 300 MHz) & 1.38 (t, J = 7.05
Hz, 3H), 3.7 (d, J = 11.7 Hz, 3H), 3.78 (s, 3H), 4.46 (q, J
@ = 7.05 Hz, 2H), 7.19-7.4 (m, 3H), 7.47-7.56 (m, 2H),
O\\P\o _ 7.66-7.71 (m, 2H), 7.79-7.81 (m, 2H), 8.06-8.12 (m, 3H),

16m Cl\©\/\g_<o—\ P NMR (d,-DMSO, 101.256 MHz) § 24.91.
N ©
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H-N (CDC13, 282.40 MHz) S -106.21 (m 2F), Ms (ES)

to/z = 476.17 (MH). Wiite powder, 1H NWR (CDC13, 300
woRag6/05418228 (s, 6H), 3.82 (d, J = 11.7 Hz, 3PET/IH2069004063

(dd, J =6 Hz and 15 -OP=0 Hz, IH), 4.78 (dd, J = 6

Hz and 15 Hz, 111), 7.13 (brs, 18f Cl NH 1H),

7.24-7.28 (m SHpy 7.29-7. 3101(mINMw<d6-3M§§ 360 89,37 @ /=71 Hs,

1H), 7.68-7.69 ( 77607
= N1.5 Hz and - 1H), 31, 2729((3 6H3,.36§(§JH211§1%% }f) 444 (q,J=
31P NMR (CDC1 . 49 MHz)7.5H34HL 8,25 MSIKES)7 (81H),5.42 (s, 1H), 7.53

468.33 (M. WiPterpowder, (dgleWJ; 1H§”9‘35 WF%M‘%H) 7.78-7.83

2.3 \ ) c 030tt, J ‘”ﬁ&;
141, (2[:) (_‘\11 7 @&2}13@)05 8417(gn g,H)SNI(sngESB%F) miz = 546
7.47-7.5 (m 7.2 189 GMHMLH 11.36- \7.63 (m

I H), 843845dq$r°2 10.83 (brs, ), HO 11.38 (m

1H), 31P NWR ( 121.49 Mz) S 34.38, N5 (ES)

to/z = 482.38 ( 166 WO 2006/ 054182

PCT/ 1 B2005/ 00406 Conpound structure Description

White solid, 1H NVR (d6-DVBO, 300 MHz) 6 2.26 (s,

6H), 3.75 (d, J 741.40Ba, 3Bipyn dil, 68 NMRI(d-DMSO5308 VeI § 1.33 (1, J =
15.9 O Hz, 1 (dd, 5

7224 (brs. G OFh, 1.3 77]%55 ZH)aE‘EBQdJ d'!FHz %ﬁ? 46192(%.] 7.05
1H), 7.6 (dd, JE\é/S 18h anbe QHP,|24521(F’|)2H)74%’2(S (zau 728737 (m, 6H),
étﬂ._;; Hé ?3]8 .@ ( gk, J = 1. 252-Ngbm, $8Y, anc-s4. @, e, *'P NMR (ds-
1 , 8. J 5 , 4 _
1H), 12.86°Bral 11, 31p Nl\/?%“%é’e ‘%B&E%M’%éf 43 MS% miz = 638
32.81, 19F NVB=E@8- DVSO, 282(MFU) MHz) 6 - 132.93 (d, J=

5.9 Hz, 1F), MBXES) miz = 486.3 (M.

Yellow oil, '"H NMR (ds;-DMSO, 300 MHz) § 1.37 (t, J =
CN 7.2 Hz, 3H), 2.4 (s, 3H), 3.73 (d, J = 11.4 Hz, 3H), 445
(9, J = 7.2 Hz, 2H), 7.55 (dd, J = 1.8 and 8.7 Hz, 1H),

Os
SPae ~
cl P~0 o 7.66-7.71 (m, 2H), 7.78-7.82 (m, 1H), 7.89-7.9 (m, 2H),
16q m A\ 7.94-8.12 (m, 5H), *'P NMR (d,-DMSO, 121.49 MHz) &
N.o° 22.16, MS (ES") m/z = 557.4 (MH").
OﬁS’
Compound structure Description
Q’ White solid, 'H NMR (ds-DMSO, 300 MHz) § 2.33 (s, 3H), 3.73
Osgf_ o (d, J=11.7 Hz, 3H), 7.36-7.43 (m, 3H), 7.57-7.66 (m, 3H), 7.81-

17
? Cl OH  7.82 (m, 1H), 13.01 (brs, 1H), *'P NMR (d-DMSO, 121.49
> MHz) § 32.55, MS (ES") m/z = 362 (M-H").

IZ
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Wiite solid,,

1H NMR (d6-DMSO, 300 MHz) 6 2.26 (s,

6H), 3.75 (d, J = 11.4 Hz, 3H), 4.7 (dd, J = 5.1 and
we30@/05H82 1H), 4.84 (dd, J= 6 and 15.9 Hz, 1HpCTIBRR5/004063
(brs, 1H, G O007.33 (dd, J= 2.1 and 8.7 Hz, 1H),

32736(m 2H), 7.59 18i (dd, J:18and87Hz,
comffsf £l 3 37T, M. 84 Lol {5

N (brs_ 1H§3 g 1H)I\/R (d%ffﬂ%@llﬁﬁNW(WS%%“%@“%(” 75
(ES) mz 469 WhioHe23¢d, BH), 2 5H(NVR76d%; DRSO3 (4, 7= 11.7
lioglM(_lézj GJZOE S 6"%% 3%&77428(1(%%%)‘75'6%74?0(5?&3)3%9 78 (m, 28)
and 15€ Hp2- 77@7861((])?‘ 1H)g 7&jbrs,|_ﬁ)6l|3})01 (brs, 1H), 14.82 (brs, s,
(e s kgt T L gl i Bl 3,58 v e
N O H (ES4) rnfz = 545.3% /éw;‘%m (M—|) Br Off-white
?gl, 'd, :1|i|1NZ/RHgd6 EDN,SO4 3%? M IthNl\/I;F‘ . —£MSQ430%2§8229 (s, GH),
1H), 7.34 (dd, 8 ami(d&¥1HZHz,13‘H),778 @6, (Ir 837 (b6, 1H), 7.42

PO 181 G HN / .
7/58-
9J14 (d° g5 1. R1Me MHZHSGS.14, ‘iwlvngiﬁmmsq,tzsza&MHz)S—

1 ( br Suslslr'@s, 1m§ll?43

PG/ | 82005/ 004063 Con'pound structure
Of-white solid, 1H NMR (CDC13, 300 MHz) 6

2006/054182
Descri ption
1.19 (t, J=

17d

17e

171

S

N P\
o~
Ci OH
N

N
H

R,

~ P\O/

Cl 0O
f)f\ﬂ
N OH
H

fné,éy 425"'))48 -8 81@9}9@ 1%17 ﬂw%gR (d-DMSO,

mN a6k
( 167 WO

Yellow powder, 'H NMR (CDCl,, 300 MHz) & 3.88 (d, /= 12.0
Hz, 3H), 7.37 (dd, J = 2.0 and 9.0 Hz, 1H), 7.47-7.63 (m, SH),
7.81-7.89 (m, 2H), 10.33 (brs, 1H), MS (ESI, EIY) m/z = 350

(MH").

0il, 'H NMR (de-DMSO, 300 MHz) & 3.71 (d, J = 11.7 Hz, 3H),
3.76 (s, 3H), 7.13-7.16 (m, 1H), 7.29-7.45 (m, 4H), 7.56 (dd, J =
1.8 and 9.0 Hz, 1H), 7.91 (d, J = 1.8 Hz, 1H), 12.86 (brs, 1H),
14.51 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) 5 31.68, MS

(ESI, EI") m/z =380 (MH").

Pale brown oil, "H NMR (d;-DMSO, 300 MHz) § 3.72 (d, J =
11.7 Hz, 3H), 7.25-7.64 (m, 6H), 8.06 (d, J = 2.1 Hz, 1H), 12.99
(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 29.23 (d, J= 7.3
Hz, 1P), °F NMR (d,-DMSO, 300 MHz) & -112.01 (m, 1F), MS
(ESI, EI*) m/z =368 (MH").
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7.6 Hz, 3H), 2.
3.84 O [/ (d,
wOmoeBh1827. 70
(d, J= 4.8 Hz,
1H), 11.78 (t,

60 (g, J =

J=11.7 Hz,
18m P-O Cl
1H),
J= 7.6 Hz,

Compbthd 249 Miz)sificifle 08. Off-white sol i d

300 MHz) 6 2.24 (s,
4.39 (dd,

6H) ,

5.7 and 15.6 b 11 05 %%%D%Qngo

7

8.72 (s, NO
1

6 Hz,
3H), 4.
Him I'H

2.31 (s, 3H),

76 (m 2H),7.18-7.43

, 7.81 (m PREX/IBBNSN04063
N 1H), 10.62 (brs,

31P NMR H (CDC13,

_ by O3, =0
45%&@ szgﬁl)’, I @ J=

2H),

1H),
3.74 (d,

6.52 (t, J= 7.2 I—I)117G{263HX57202(H(ml]:1b-,|)736649_(m,73z}3,5757-76(m,
1+[;|zoll(—|)m 6H), 123- b o . 65 ﬁ[}l77%"‘})79(%“%/1|£§41%05 br. 1H),§18(brs S B, P NMR
MHz) 6CI (ag) rﬁé{;gMS%lé%%Wméﬁ? MMEE‘@WZ 378 (M)

powder , DI\/ISO 300 MHz) 6 1.12 (t, J = 7.5
Hz, 3H), +§ H, 2.58 (q, J = 7.5 Hz, 2H), 3.77

(d, J = 11.7 3H), 4.68 (dd, J = 5.4 and 171Hz
OP- 1H), 4.78 (dd, J = 5.7 and 16.8 Hz, 1H),

(brs, 1H), C 4N N 7. 30fE-gwhiitk, sol-MS (BS Bmel= 8897(M1-E) 1H)
7.36-7.46 ( ﬁz 18p N O \ H ~N (dd, J=1.2 and
5.1 Hz, 1H), 7. J=1.8 and 8.7 Hz, 1H), 7.63
(d, J = 1.5 & ,876(d J=54H, IH, 914
17d, J 5. 1.2 He , 11.47 (t, J = 5.4 Hz, 1H), 12.82
(brs, 1 d6-DVBO, 121.49 MHz) 6 32.62, MS
(ES+) rn WH). F Off-white solid, 1H NMWR

(d6- DVMSO, 300 )°6 3.78 \ F (d, J =11.7 Hz, 3H),
4.61-4.78 (m 2H), 7.35 (dd, J = 2.1 and 8.7 Hz, 2H),
7.38-7.41 (m 1H), 7.5-7.55 (m 1H), O-P,Q 7 57-7. 6

(m 3H), 7.73 ( J =
Cl HN 2H), 10 &
(ES) nalz

18a P\O

Ci HN
AN
T
H
O\E

\P\O/

18b
Cl HN
\©f\$—\< »
N 0 Y
H
a%
Os
~ P\ v
18¢c cl o

2.1 Hz, }-21 7. (m
p—01 (m Pipsoli E{yww(@r@wsqnpowmzs@ 3H),

82-7.85

98. 35 ( Mit).(dN = 1681y, 3H), 4.57-4.75 (m, 2H), 7.31-7.61

(m, 9H), 8.52-8.54 (m, 2H), 11.37 (t, J = 5.7 Hz, 1H),
12.87 (brs, 1H), *'P NMR (d,-DMSO, 121.49 MHz) §
32.81, MS (ES") m/z=453.9 (MH").

White solid, 'H NMR (d;-DMSO, 300 MHz) & 2.3 (s, 3H),
3.74 (d, J = 11.4 Hz, 3H), 4.56-4.65 (m, 2H), 6.38-6.45
(m, 2H), 7.31-7.65 (m, 8H), 11.23-11.27 (m, 1H), 12.84
(brs, 1H), *'P NMR (d,-DMSO, 121.49 MHz) § 32.72, MS
(BS") m/z = 442.9 (MH").

White solid, '"H NMR (d,-DMSO, 300 MHz) & 3.78 (d, J
= 11.7 Hz, 3H), 4.58-4.74 (m, 2H), 5.46 (d, J = 47.4 Hz,
2H), 7.32-7.38 (m, 3H), 7.55-7.82 (m, 6H), 8.51-8.53 (m,
2H), 113 (t, J = 5.7 Hz, 1H), 12.92 (d, J = 2.1 Hz, 1H),
PF NMR (ds-DMSO0, 282.40 MHz) & -211.09 (t, J = 47.4
Hz, 1F), MS (ES") m/z = 472 (MH).
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description Of-white solid, 1H NVR (d6-DMSO, 300 MHz)
w6 2068084188, 6H), 3.72 (d, J = 11.7 Hz, 3H), 4P6TAH2068004063
(m 2H), 7.22 (brs, 1H), 7.29 (brs, 1H), 7.33 (brs,
738748(m F 01 18r C~PN4H) 8.53-8.55 (m

11. 86 = 5.4 H, 13. 08 \ (brs
°°m’1‘£2" 31P N (d’é DVBO, 121. 49 MHz) S 3 'i\lé ‘{Us
(ES) rn/z=485§(M—|) CN OP e 18s C1 \ H
N \ CNO,O 8t CL \ \ OF&“TEINFPWC‘NLH%(%DCIL3%9\MHZ>5235 (s,
18u C \ \ HN ~ ~N N sH); 38601, WB 12006/ 05282 (qd, J = 6 Hz and
PCT/ | B2005/ 004063 Compound, 5§ )iGH1% 64 DRSE] 7! 4 8! 1m0, 8.59-9.61

Qcp-0 18v C~p=b \ N HN
18d cl WL (m, 2H), 11.22 (brs, 1H), 11,.71 (t, J = 5.7 Hz, 1H), >'P

% NMR (CDCL, 121.49 MHz) & 32.55 (d, J = 8.2 Hz, 1P),
0]
H =N ’F NMR (CDCl;, 282.40 MHz) § -111.55 (q, J = 8.2 Hz,

1F), MS (ES") m/z=471.92 (MH").

F Pale yellow powder, "H NMR (CDCl;, 300 MHz) & 3.88
F
(4, J=11.7 Hz, 3H), 4.7-4.77 (m, 2H), 6.97 (tt, J=2.4 Hz
o and 8.7 Hz, 1H), 7.2-7.33 (m, 6H), 7.64 (brs, 1H), 8.52-
~0—P=

18e cl \ 8.6 (m, 2H), 11.55-11.58 (m, 2H), *'P NMR (CDCl,,
\ 12149 MHz) & 31.11 (t, J = 8.5 Hz, 1P), F NMR

N 0 /
=N (CDCls, 282.40 MHz) & -106.21 (m, 2F), MS (ES") m/z =

476.17 (MH").

White powder, 'H NMR (CDCl;, 300 MHz) § 2.28 (s,

6H), 3.82 (d, J=11.7 Hz, 3H), 4.69 (dd, J= 6 Hz and 15

Hz, 1H), 4.78 (dd, J = 6 Hz and 15 Hz, 1H), 7.13 (brs,

st cl L 1H), 7.24-7.28 (m, 5H), 7.29-7.31 (m, 1H), 7.38-7.39 (m,

I >—< _%:/\ 1H), 7.68-7.69 (m, 1H), 7.76-7.8 (m, 1H), 8.56 (dd, J =

O QN 1.5Hzand 45 Hz, 1H), 8.7 (d, J=2.1 Hz, 1H), *'P NMR

(CDCLs, 121.49 MHz) & 34.18, MS (ES") m/z = 468.33
(MHY).

White powder, "H NMR (CDCls, 300 MHz) & 2.3 (s, 6H),

3.03 (t, J = 7.2 Hz, 2H), 3.76-3.88 (m, 2H), 3.79 (4, J =

~0-P=0 11.7 Hz, 3H), 7.16-7.3 (m, 6H), 7.47-7.5 (m, 1H), 7.62-

\ N“’\_CN 7.63 (m, 1H), 8.43-8.45 (m, 2H), 10.83 (brs, 1H), 11.36-

N © N/ 11.38 (m, 1H), *'P NMR (CDCl,, 121.49 MHz) § 34.38,
MS (ESY) m/z = 482.38 (MH).

18g cl
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HN N C Oz:
NCIP-O OOV 18x C \ O NHN HNL NNC\ C OOw

waayoe®s4B82N HN H ~N  N=~
PCT/ 1 B2005/ 004063 Conpound structure Description NC
OP-O 18z Ad M 0 NHN HN

Compound

18b

18i

18k

181

Cl

Cl

structure

- 18w Cl

H
7 N\
=N
O\\P\O/

Osp—o”

~
HN
N
o ¢ Y
=N

( "~\ 0O NHN HN- ~=N

170 WO 2006/ 054182 PCT/IB2005/004063

Description

White solid, '"H NMR (d,-DMSO, 300 MHz) § 2.26 (s,
6H), 3.75 (d, J= 11.4 Hz, 3H), 4.66 (dd, J=5.4 and 15.9
Hz, 1H), 4.78 (dd, J = 5.7 and 15.9 Hz, 1H), 7.24 (brs,
1H), 7.3-7.35 (m, 3H), 7.45-7.49 (m, 1H), 7.6 (dd, J=1.8
and 9 Hz, 1H), 7.62 (d, J = 1.8 Hz, 1H), 8.4 (dd, J = 1.2
and 4.8 Hz, 1H), 8.58 (d, /= 1.5 Hz, 1H), 1141 (t, /=54
Hz, 1H), 12.86 (brs, 1H), *'P NMR (ds-DMSO, 121.49
MHz) & 32.81, ®F NMR (ds;-DMSO, 282.40 MHz) § -
132.93 (d, J=5.9 Hz, 1F), MS (ES") m/z = 486.3 (MH").

White solid,, 'H NMR (ds-DMSO, 300 MHz) § 2.26 (s,
6H), 3.75 (d, J = 11.4 Hz, 3H), 4.7 (dd, J = 5.1 and 15.9
Hz, 1H), 4.84 (dd, J = 6 and 15.9 Hz, 1H), 7.22 (brs, 1H),
7.33 (dd, J =2.1 and 8.7 Hz, 1H), 7.32-7.36 (m, 2H), 7.59
(dd, J= 1.8 and 8.7 Hz, 1H), 7.63 (d, J = 1.5 Hz, 1H), 8.6
(dd, J = 2.55 and 14.4 Hz, 1H), 8.62 (d, J = 2.4 Hz, 1H),
8.72 (d, J = 1.5 Hz, 1H),.11.46 (t, J = 5.7 Hz, 1H), 12.87
(brs, 1H), *'P NMR (ds;-DMSO0, 121.49 MHz) § 32.69, MS
(ES™) m/z = 469.4 (MH").

White solid, '"H NMR (d-DMSO, 300 MHz) & 2.24 (s,
6H), 3.74 (d, J = 11.7 Hz, 3H), 4.51 (dd, J = 5.25 and 15
Hz, 1H), 4.67 (dd, J = 6.0 and 15 Hz, 1H), 7.22-7.38 (m,
6H), 7.53-7.64 (m, 4H), 11.34 (1, J = 5.7 Hz, 1H), 12.66
(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 32.79, MS
(ES™) m/z = 545.33/547.31 (MH").

Off-white solid, "H NMR (ds-DMSO, 300 MHz) & 2.28 (s,
6H), 3.77 (d, J = 11.4 Hz, 3H), 4.64-4.82 (m, 2H), 7.24
(brs, 1H), 7.34 (dd, J = 1.8 and 8.7 Hz, 1H), 7.36 (brs,
1H), 7.4 (brs, 1H), 7.52 (dd, J= 1.5 and 5.4 Hz, 1H), 7.58-
7.63 (m, 2H), 8.76 (d, J = 5.1 Hz, 1H), 9.14 (d, /= 1.5 Hz,
1H), 11.48 (t, J = 6.0 Hz, 1H), 12.85 (brs, 1H), *'P NMR
(d-DMSO, 121.49 MHz) 5 32.68, MS (ES") m/z = 469.4

(MH").
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=N NC O-P-OV¢ 18aa d \ \ 0 NHN b HOw 18ab C
\'\V 0 NHN bH OP-O0 I8ac Ck \' \ NHN HNL N
wWa2006¥4 18906/ 054182 PCT/ | B2005/ 004063  ConpOoun#@CT/IB2005/004063
structure Description O~P'Ove I18ad C I ONHNF HF
-N NCCN Oz:.P-Ove 18ae CI O NHN H~ ~N

Compound structure Description

Off-white solid, " NMR (CDCl;, 300 MHz) § 1.19 (t, J =
7.6 Hz, 3H), 2.60 (q, J = 7.6 Hz, 2H), 2.31 (s, 3H), 3.84
osd_o” (d, J = 11.7 Hz, 3H), 4.76 (m, 2H),7.18-7.43 (m, 6H), 7.70

of { HN (m, 1H), 7.81 (m, 1H), 8.57 (d, J = 4.8 Hz, 1H), 8.72 (s,
" 0—2/:/\\N 1H), 10.62 (brs, 1H), 11.78 (t, J = 7.6 Hz, 1H), >'P NMR
H — (CDCl,, 121.49 MHz) & 34.08.

Off-white solid, "H NMR (d,-DMSO, 300 MHz) & 2.24 (s,
6H), 3.74 (d, J= 11.5 Hz, 3H), 4.39 (dd, J = 5.7 and 15.6
Osd—o” Hz, 1H), 4.53 (dd, J = 5.7 and 15.6 Hz, 1H), 5.62 (brs,
18n cl HN NH, 2H),6.52(t,J=7.2 Hz, 1H), 6.63-6.70 (m, 1H), 6.97-7.35
mob (m, 6H), 7.58-7.65 (m, 2H), 11.34( t, J = 5.7 Hz,1H),
12.66 (brs, 1H), *'P NMR (d;-DMSO, 121.49 MHz) §
8.51, MS (ES") m/z =482 (MH").

2 Z

T

Off-white powder, "H NMR (d;-DMSO, 300 MHz)  1.12
(t, J="17.5 Hz, 3H), 2.28 (s, 3H), 2.58 (q, J = 7.5 Hz, 2H),

N 3.77 (d, J = 11.7 Hz, 3H), 4.68 (dd, J = 5.4 and 17.1 Hz,
cl P \OHN 1H), 4.78 (dd, J = 5.7 and 16.8 Hz, 1H), 7.27 (brs, 1H),
N N  7.33(dd,J=2.1 and 8.7 Hz, 1H), 7.36-7.46 (m, 2H), 7.52
18p N O‘Z/;,\? (dd, J=12 and 5.1 Hz, 1H), 7.60 (dd, J = 1.8 and 8.7 Hz, -
1H), 7.63 (d, J = 1.5 Hz, 1H), 8.76 (d, J = 5.4 Hz, 1H),
9.14 (d, J = 1.2 Hz, 1H), 11.47 (t, J = 5.4 Hz, 1H), 12.82
(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 32.62, MS
(BS™) m/z = 483 (MH).
R Off-white solid, 'H NMR (d,-DMSO, 300 MHz) & 3.78
. (d, J = 11.7 Hz, 3H), 4.61-4.78 (m, 2H), 7.35 (dd, J = 2.1
o and 8.7 Hz, 2H), 7.38-7.41 (m, 1H), 7.5-7.55 (m, 1H),
o \P\o/N 7.57-7.6 (m, 3H), 7.73 (d, J = 2.1 Hz, 1H), 7.82-7.85 (m,
18q N\ 2H), 10.87-10.91 (m, 1H), 12.96 (brs, 1H), MS (ES") m/z
H OAQ =498.35 (MH").
N
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N=om CN Oz:.P-Owve 18af
QzZP-Ove |1~ 18ag d ON

ad O NHN H~~N N=~ 2CN
HN HN ~ N172 WO

waQos/654182 PCT/ | B2005/ 004063 Conpound st r ucParT@B2005/004063
Description CN O P-OWe 18ah C O NHNF HF :b\
O-P-O 18ai G O NHNF HF-~ N \ d OPOWw 18aj

Compg.lna )=\ Ostructure

Os
18r b P~o”
Cl HN
N\
A
H =N
CN
O=
P~OMe
18s Cl N P
N H
N HN
7
CN
QF"OMe

N HN
H

N H
i N

Description

Off-white solid, 'H NMR (ds-DMSO, 300 MHz) & 2.27 (s,
6H), 3.72 (d, J = 11.7 Hz, 3H), 4.65-4.68 (1, 2H), 7.22
(brs, 1H), 7.29 (brs, 1H), 7.33 (brs, 1H), 7.38-7.48 (m,
4H), 8.53-8.55 (m, 2H), 11.86 (t, J = 5.4 Hz, 1H), 13.08
(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 32.16, MS

(ES") m/z=485.9 (MH").
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NHNIN HF NC\ O OOw 18k 0 ON HHNF F -N
173 WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound

weoernwsmsurse Description OLPM 18al C \ 0 N HNPCHIBEoDE/004063
CN O-P~-Ov 18am C \ \ 0 NHN HN=N CN O OLP-OW
I8an \ 0 NHN H~N N_ CN

Compound structure Description
\Q/CI
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N HN
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O-P~OMe 18a0 G \ \ 0 HHNN -N 174 WD 2006/ 054182
PCT/ 1 B2005/ 004063 Conpound structure Description
woebdemasisal e powder, 1H NVR (d6- DMSO, 300 MHz) PBT/IR20832004063
(t, J =7.5 Hz, 3H), 2.61 (q, J = 7.5 Hz, 2H), 3.77
(d, 0, J=11.7 Hz, 3H), 4.61 (dd, J= 5.4 and 15.9 Hz,
1 4.72 18a \~ N (dd, J = 6.0 ang _15.9 Hz, 1H),
°°mpfh%i 7.61 (?ne‘é'#ﬁ 8.51- P 8.53 (m 2t°CTA™N (¢, J=
5.4 Hz, 1H), 1287(brs 1H), 31P N O H N NMR
(d6- DVBO, 12404 S 32.74, M5 (ES +) mz = 467.89
(MH+) . Yel | ow gal® pvvder, 1H NMR (d6- DVMSO, 300 MHz) S
1.15 (d, J = 6.9 6H), 2.9 (quintuplet, J 6.9 Hz,
1H), 3.77 (op~p1_ 11.4 Hz, 3H), 4.61 (dd, J = 5.4 and
M9, 4.72 (dd, J = 6 and 16.2 Hz,
‘ \: 4 2.1 18ag Cl | \ \ HN and 8.7 Hz,
1H), 7.37- N(I’TIHN 7.41-7.54 (m 3H), NO
7.58-7.66 (m 3H), 854(m 2H), 11.42 (t, J= 5.7
Hz, H ~N 1H), e b} 31P NMR (d6- DVBO
121.49 M) 5 33. 64\=NB (ES) mz = 481.94 (MH). Pale
yel | ow solid, 1H NMR (CDCl3, 400 |sz) 53.86 (d, J =
11.8, 3H), 4N&7 (dd,; J = 5.7 and 15.9 Hz, 1H), 4.79
(r)I~P,O (dd, 0 and 15.9 Hz, 1H), 7.25-7.28
(dd, J = 1.9 akdA8ar G | \ \ HN\ 8.4 Hz, 1H),
7.30-7.34 (mg3H), 7.41-7.45 (m 2H), 7.52- Hp / N

7.56 (g, 1 7687, 75 (m 3H), 8.55-8.57 (m 2H),
183 76 {3 ™HN11272 (t, J= 5.8 Hz, 1H), 31P NMWR
( CDC13, Y<E 34,2 MB (ESI, El) mz = 440 (NMH).
Wiite povvder d6- DMSO, 300 MHz) 5 3.62 (s,
7 N\
N="
=
Otp
~OMe
18ab CR@?@\_/(O
N HN
7 N\
N="
D/ﬁ
O=p
~OMe
18ac Cl 0
NN
\=N

171



3H), 3.74 (d, J = 11.7 Hz, 3H), 4.53-4.67 (m 2H), 6.9
O-P-O-~ (brs, 1H), 7.32 (dd, J= 1.8 and 8.7 Hz, 1H),

w0 .241/084B8> (m 18as CI HN N 8H), 11.09 (t, J eCHIB2008004063

IH), 12.85 (brs, 1H), 31P NMR H O N (d6-DVBO, 101. 256
MHz) 6 33.71, MS (ESI, El) mz = 443 (M. 175 WD

Com;%gggl 054182“}3(1;[/4 B2005/ 004063 Con’pourl%ggltﬂk%%t u300

crlptlon white powder, 1H NI\/R(
I\/Hz)5376- J =11.4 Hz, 3H), 4.56 (dd, J = 4.8
and 15.6 Hz, &=~P- O - 4.66(dd, J = 5.7 and 15.6

Hz, 1H), 6.38 5 (m 2H), 18at C 0 7.33 (dd, J= 2.1
and 8.7 Hz, 117, 7.48-7.7 (m 8H), 11.21 N NH (t, J
= 5.25 Hz, 1%F)~o,\,aez 86 (brs 1H), 31P NMR (d6- H DVBO
M) R, 33059, MS (ESI, E1+) rn/z = 429 |/
. | oW fowder, 1H NVR (CDCL3i 300 MHz) 6 3.76
84 (AN =/1.4 Hz, 3H), 4.7 (dd, J = 5.1
and 15.6 / \ kg, %83 (dd, J = 5.5 and 15.75 Hz,
1H), 6.33-6.36 O , 7-7.04 (m 1H), 7.23-7.32
(m 4H), 7.38-7.4 (m "18au C O O 1H), 7.48 (dd, J=
1.5 and 8.7 Hz, 1H), 7.7 (d, J= 2.1 Hz, 1H),
11.61-11. 64 N H, 31P NMR (CDC13, 121.49 H N M)
6 33.64, N5 ( EN'mz = 459 (M. O O Pale
yel | ow powder, NVR (CDC13, 300 MHz) 6 3.76 (s,
3.86 (dogp— 11.7 Hz, 3H), 4.69 (dd, J = 5.7 and

133}95-,9 Ha B¥S(dd, J = 5.7 and 15.9 Hz, 111),
.03 0. @@ 07 (m 1H), 7.2-7.37 (m 7H), 7.71
(brs, 1H) 5 8H 8av CI O (m 2H), 11.48 (brs,

1
1H), 11.8 (t, A = ., 1H), 31P NMVR (CDCL3, 121.49
MHz) 6 33.93, I\/S(ES/_/ ) to/lz = NHNH470 (M). -N

18af

N HN
H
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F Pale yell ow solid, 1H NVR (d6-DVsSO, 300 MHz) 6 3.78

(d, J =11.7 Hz, 3H), 4.65 (m 2H), 7.33-7.65 (m 9H),
we.26/06¢82) = 6 Hz, 2H), 11.13 (t, J = 5.5 Hz, PCHIB2005/004063

12.94 18aw CI O-P-0 N (brs, 1H), 31P NWR (d6- DMBO,

121.49 MHz) 6 30.76 (d, O\ - J = 7.4 Hz, 1P), 19F NMR

d6- DVMSO, 300 ) 6 -111.0 H HN (m 1F).. (ESI,
C°m’§§ﬂ'drﬂ2 = AECMEH) . 176 WO 2006/ 0541é”zl35l"pt|¥’§

PCT/ 1 B2005/ 004063 Conpound structure Description
Yel | ow powder, NMR (d6-DVSO, 300 MHz) S 2.25 (s,
6H), 3.75 (d, 11.4 Hz, 3H), 4.6 (dd, J = 5.4 and
16.2 Hz, 1 H), 7472 (dd, J = 5.7 and 16.2 Hz, 1 H),
7.24-7.3 9 (mM~Pt3pwe O-P-0 6H), 7.59-7.63 (m 2H),
1880 52- 8.% ,011.41 (t, J = C HN5.7 Hz, 1H),

12.86 (br I—kj 1P NWR (d6 DVSO, 121.49 H o MHz) 6
32.88, M5 tES)NntBEN=\46 (I\/H+) White powder, 1H NMR
(CDC13i 300 I\/I—E) 82 s, 6H), 2.7-2.75 (m 4H),
3.73-3.77 (m 4H),F 8_8&(d J = 11.7 Hz, 3H), 4.43
(dd, J = 5.7 and 12.9 114), 4.52 (dd, J = 6 O-P-Q
7.17 (brs, 1H), 7.32 (dd, J= 2.1 and
<\ N Hz, 1H), 7.36 (brs, 1H), 7.41

d J =21 and 8.7 Hz, |

7.71-7.72 (m , 10.5 (brs, 1H), 11.46 HO(t J =
5.7 Hz, 1H), (CDC13, 101.256 M#z) S 34.52, M5

14aES) MQWQM-D Pal e yel | ow powder, 1H NMWR
(d6- DVBO 2.24 (s, 6H), 3.73 (d, J = 11.7
Hz, 3H), 4 Gﬁddl'“\‘ .4 and 15.3 Hz, IH), 4.73

(dd, J = 5.4 and 15. . 1H), O 07.15-7.4 (m T7H),

7.47 (td, J= 1.8 ah Hz, 111), 7.59 O P~O- 18az

and 12.9 Hz, 1H),
8.7 18aY C
(brs, 1H), 7.4

(dd, J = 1.8 and 8,1 F 1H), 7.63 (d, J = 2.1 He,
1H),

\D/Cl

O<P~oMe

N HN
H

NC

18ak cl \
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NHNF 11.32 (t, J = 5.4 Hz, 1H), 12.83 (brs, 1H), 31P
NVR (d6- DVBO, 121.49 MHz) 8 32.76, 19F NWVR (d6- DVBO,

waameAB4i8tiz) 6 -118.4 (m |IF), M5 (ES) in/z = 28%/1B2005/004063

(MH). White powder, 1H NMR (d6-DVMSO, 300 MHz) 6 2.25
(s, ©6H), 3.66 (s, 3H) 372(d J:117Hz 3H)

4.7 (i .9 (brs, br.s
Comipugh (brs, s?'rfb"“agb 33 (dd, k) 2 1 g'%"égﬁpt?“ C1H),
7.59-7.61 (m 3H), 11.17 (t, J = 18aaa O 05.1 Hz,
1H), 12.83 (br , 31P NVR (d6-DVSO, 121.49 H
HN-- -~/  MHz) 793, M5 (ES) mz = 471.36 (M4). N
177 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Des%‘?ﬁmmeon O f-white powder, 1H NMR

1820 6- ) )96 3.75 (d, J = 11.7 Hz, 3H), 4.58
(dd, J = an .3 Hz, 111), O P-Di F 4.7 (dd, J
= 5.7 and .SﬁHz!"N%7 17-7.28 (m 2H), 18aab C HN
7.32-7.52 (n 5H), 7. 7(m 5H), 11.24 (t, J= 5.4
Hz, N (0 1H), 12.87\(k 31P NMR (d6- DMSO,

121. 49 MHz) '8 32.64, 1FNI\/R(d6 DVMSO, 282.40 M) 6
-118.41 (in, _1F), MBS (ES) in/z = 456.8 (M{). \ Of

N

whi te powder, n(CDC13, 300 MHz) 6 2.67- - 2.72
(m 4H), 3.71- m AH), 3.86 (d, J = 11.7 Hz, O
P-0~ 3H), 4.39- (m 2H), 7.3 (dd, J 1.8 and 8.7

Hz, 1H), 18aaQ:~FGI oMe \ \ H\-N 7.41-7.54 (m 4H),

187 66- 7.% @ 07.73-7.81 (m 2H), N 10.49 (brs, |
H, 11. 42 J)=X5.7 Hz, | H), 31P NMR H (CDC13,
121. 49 MHz)*'5 QS.BB, MBS (ES) infz = 447.92 (M. F
Pal e yel | ow powder, MR (d6-DMSO, 300 MHz) 8 \ F
3.78 (d, J = 11.7 Hz\ 3W), 4.54-4.74 (rn, 2H),
7.16-7.28 N=N

18an Cl\@ljg\—(o
N H
H

18a0 Cl\©j$\_<0
HN
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O\ - (m 2H), 7.28-7.65 (m 7H), 7.74-7.75 (m |H),
10.84 (brs, 18aad P-O ~ 1H), 12.95 (brs, 1H), 31P NMR
wOdeeDvB®2 121.49 MHz) C HN F Is 6 29. 36, F RWRIB2005/004063
(d6-DVBO, 282.40 MHz) 6 -138 (m H 1F), -126.5 (m
2F), M5 (ES) in/fz = 493 (MH). F Wite povvder 1H NVR
Com d6 DVEO, 30Q mcﬁ@z) 6 3.64 (s, \ F3Hy 3.77 J =
1 He, 3"UHC4-4.67 (m 2H), 6916'°(’b,1H)
733739(m3H) 7.5-7.62_(m 67- P-O
NH (m 1H), 10.68-10.72 (mYTUHyV Pafzpf’%ef(HrWRK%DM%?téoo MHz)
NMR 18aae N (d 121. 4 (WHz)7.0038H0 261 (g, J I7.5HB 2H), 3.77 (4,

e 6P LOF H)eel VR (46, DVB0,, 380 4D HE) s B s r 100,472
189906/ 06AL82PCY/ | BROQ5/ 004063 7 TERSL AP B rifidt7hid 61 (m, OH), 8.51-

Be':;;:r Pt @Q el | \pgm?(zm, o), MR, (CBGIR, 1800.57 (or, 1), P
» N (sO D 3. , = , )
4.76 (d, J = 5H4 Hz, , %5(-9*71?%0’(1%%‘}9 %%),5 3 s sy e =
7.57-7.61 (m 2H), 7.71-7. 84gsp adBaaf O p 2H),
8.58-8.6 (m 2H), 11.27 (brs, 1H), 11.59 (t, J = 5.4
Hz, 1H), 31P NVR (CDC13, 12¥cIk® fvidzpw: 3t @GR (&@Ms{cﬁs;»o MHz) 5
mz = 479.35 ( HHN | N
(CDC13, 300 Mt ck}‘f@(;é 59 }%V%OZV%“’% 1 NG 1z, 1),
3.84 (d, J= 11. H), VER ZICT8 194H%3§)416|L|ﬁdd DE 4 and 16.5 Hz,
12 (s 11, O3/32-(dd, J= impbaanddsr s iz 160 16 19-Ms3 (dd, 7 = 2.1
?Lf;om)ls JEQE ﬂ’ m 4"')%1]{18 ﬁz_i71§137.3%_§].’39ir£32’H)%%ﬂ?7154 (m, 3H),
NMR ( CDC1 & 495 KN N MH2JS-B6@m, 3H), 8.5 . JUE8)2ED./L42(t, /= 5.7 He,

482.38 (M. NH =N 1H), 12.87 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz)
8 33.64, MS (ES") m/z = 481.94 (MH").

Pale yellow solid, "H NMR (CDCls, 400 MHz) & 3.86 (d,
o J=11.8, 3H), 4.67 (dd, J = 5.7 and 15.9 Hz, 1H), 4.79
\\P\o/ (dd, J = 6.0 and 15.9 Hz, 1H), 7.25-7.28 (dd, /= 1.9 and

cl
18ar \©j\g_H§N N\ 8.4 Hz, 1H), 7.30-7.34 (m, 3H), 7.41-7.45 (m, 2H), 7.52-
N 0 S_y 756, 1H),7.69-7.75 (m, 3H), 8.5-8.57 (m, 2H), 10.76

H (s, 1H), 11.72 (t, J = 5.8 Hz, 1H), *'P NMR (CDCl,, 101

MHz) & 34.2, MS (ESI, EI") m/z = 440 (MH").
White powder, "H NMR (d,-DMSO, 300 MHz) & 3.62 (s,
Q 3H), 3.74 (4, J = 11.7 Hz, 3H), 4.53-4.67 (m, 2H), 6.9
t8as o O*\P\OH/N (brs, 1H), 7.32 (dd, J = 1.8 and 8.7 Hz, 1H), 7.46-7.65 (m,
N N/ 8H), 11.09 (t, J = 5.1 Hz, 1H), 12.85 (brs, 1H), *'P NMR
” 0 /N ) (d-DMSO, 101256 MHz) § 33.71, MS (ESL, EI') m/z =

443 (MH").
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Of-white solid, '"H NWR (d6-DVSO, 300 MHz) 6 2.24 (s,

6H), 3.72 (d, J= 11.7 Hz, 3H), 4.53 (dd, J= 5.1 and
wa30@/05082Hz, 1H), 4.68 (dd, J = 5.4 and 15 HzpCTH}2005/004063

7.06-7.12 (114 P C O 1H), 7.21-7.34 (m 5H),

748753(m 1H), 7.58 (dd, J:018aaj18and87

J= 1.8 He, J= NHNF
C°'““§’”.“L°' Hz, 1H)5§r”f&"‘*82 (brs, 1H), 31P NNR%%aé'FBI\?@O 121 49

H Mz) 6 32.79, M5 (ES) rn/z = 503 %M—%
solid, 'H NMWR (d o! 3000W)teww Iil‘éR%ﬂ\ﬁSO %"OMHZW”G

(d, J =11.4 |—|sz 4. 60 (adds 194 Bz, 584 438@dd] 5=3.8 ahiz15.6 Hz, 1H),

1H), 4.77 (dd, 4 and L <111 2.4b

18aak Cl g Peos * 9 29}§ fad'# } 37%{@13}@ ! 645 (m, 20)
185, 7.40- ( , . 633(@@J”? 13’111‘18 EHa,riéI)g‘*HZ”m 8H), 11.21

111), 7.64 N Hz, &Hy = 549 B @), ©1863Grs( 1K), FPNMR (ds-

i
5.4 Hz, |H), 12.184 (brs, 1H 31p N 0
MHz) 6 32.H)72 VB (E rSn/z DM 10¢ &i@“&%ﬁ%l‘“s&%ﬁ%mﬁ—‘*w

2006/ 054182 PCT/ | B2@0O5A 0040681. Con'pound structure

Descri ption Light yeMow solid, 1H NVR (d6-DMSO, 300
MHz) S 2.24 (s, 6H), 3.73 (d, J = 11.7 Hz, 3H), 4.71

(dd, J = 4.8 and / P\ 15. 3 Hellowhpowded. IHENMBMCDOI:;,-SOGLNBIZ)6376 (s,
and 15.3 Hz, 1H) Q7.22 G 1, ( T d
s g ) q}%)osgét%.l m4§5|)3ﬂ|é47‘% 9E§1and156
7.6 (dd, J= 1.8 a 9 Hz, 1Hp 1H74§3f(‘{dd6 Sp-=and 1875 R 6.33-6.36
F and 10.5 Hz, @y, 7.67 (dim Im), 1724 4, 1H),H)23-762 {8 4H), /1B8-7.4 (m,

H 1 80 J= 5. A2 ,
18%,“, NVR &, Al ’1 29 Nﬁiz))"'?%s (é(?] ijs aﬁggzg 1%—%7]7"QJ 2.1 H,
535 (MH) Wit powder, 1H NOR{EBLISHE®: 2800 MW@CDC%, 121.49

—

2.26 (s, 6H) U =visd) a3k Mk, B - S,
= 5.4 and 15.9
=0
/
O/ Pale yellow powder, "H NMR (CDCls, 300 MHz) & 3.76
(s, 3H), 3.86 (d, J = 11.7 Hz, 3H), 4.69 (dd, J = 5.7 and
Q 15.9 Hz, 1H), 4.83 (dd, J = 5.7 and 15.9 Hz, 1H), 7.03-
O\\P\o/ 7.07 (m, 1H), 7.2-7.37 (m, 7H), 7.71 (brs, 1H), 8.55-8.58
18av Cl \ 0 (m, 2H), 11.48 (brs, 1H), 11.8 (t, J = 5.7 Hz, 1H), *'P
N NH NMR (CDCl;, 121.49 MHz) & 33.93, MS (ESI, EI") m/z =
H 470 (MH").
7 N\
=N
R Pale yellow solid, "H NMR (d,-DMSO, 300 MHz) & 3.78
(4, J = 11.7 Hz, 3H), 4.65 (m, 2H), 7.33-7.65 (m, 9H),
-~ 8.52 (d, J = 6 Hz, 2H), 11.13 (t, J = 5.5 Hz, 1H), 12.94
18aw o P07 N (brs, 1H), *'P NMR (4-DMSO, 12149 MHz) 8 30.76 (3,
A\ P \— J=17.4 Hz, 1P), YF NMR (ds-DMSO, 300 MHz) & -111.0
ﬁ HN (m, 1F), MS (ESI, EI*) m/z = 458 (MH").
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O~

7.

23 (brs, 1H), O O 7.29-

wa . 26062054188. 7 Hz, 1H), 7.65

7.

78 (td, J =1.8 and 7.5

1H), 11.39 (t, J = 5.7 Hz,
31P NMR (d6-DVBO, 121.49 MHz) 6 32.70, MS. (ES) niz =

Compgynd (\HO) \RHUFRY repowoler

2.

26 (s, 6H), 3.69 (d, J
5.7 and 15.3\F O~ and 2

7.25 (brs, 1H), brs,

2H), 7.46 (dd 5 and
18d 82 (td, J g, 8/and 7.8

Bnd  HyHN 4. 65 H?)* 1H), 8.

11.81 (t . "{“@1

( d6- DVSO, 9

(MH) Light vyel owcg/lglzl N1

3.

1H), 7.2 (brs,
8.7 Hz, 1H), 7.3
8.02-8.16 (m

75 0O(d, J = 11.4 Hz, 3
OP e 5NH2
7.95 (m
8722 (d,

(brs, N O 1K), /8 46-8.53

Hz, 1H),
18421 4g2'
VD 2006/ (

GP\H/O (brs,

12.7

2

Descr i pti ﬁ teig)\g{

o]
\l
~
=
NZ
~ -
o w

J =11.4 Hz, 3
S O PO NH2
3-7.45 (m

(m 6H), 7.69 (d, J = 2.1
ol

18az

18aaa

C p Hz, 1H), 4.78 (dd,

J= 6 and 15.9 Hz, 1H),

7.42 (m 5H), 7.6 (dd, J=
18aam (d, J = 1.8 PeT/181dp5/004063
Hz, 1H), H HN 8.54-8.57 (m
1H), 12.82 (brs, N\ 1H),

1H NMVR ( d6- DVESSSHRIP MHz) 6

= 11.7 Hz, %465éddd,\]

1Y€10H1JOWCQH)H z(ifl?]}ﬁ ’30Q|_M|Bi§) 82.25 (s,
P61, 115 (&) s = 11.8Hz, B5.6(M, J = 5.4 and 16.2
E&z l}illiﬁt 7}(55 PR a4 ”gﬁ'{z %)97524-7 39 (m,
6EH)( @59 ’Z]63:(m_]_2]8) 5@2 8.54m, 2H), 11.41 (1, J =

H§7H%31§g@2é 1%1 H)BNI\%@ ~DMS0, 121.49
= 48

HMRIER ¥ TR S

H, 567(d, J=7.5Hz,

Wihte podd B HMMR (F5T1] 3@ MEDA 5 2.3 (s, 6H),

g’g'&vséégﬂ)ﬂ%i» N 0, 41,386 (4, / = 117 Hz,
( BRD, 249 (dd, V1= 47 a1(dd12 9Hz=1H), 452 (dd, /=6
1%1233{%’ HWW@QS @rﬁﬂzz(dd J=2.1and 8.7

b T b -2
dand BH HVRI)( 66-DRE@, 1IB0D.5Nbiz) 1H), 11.46

;?-D ?93{?(?%) "JIP]‘U\Z&%C . 101.256 MHz) 5

B2, MS (e TF 751 (MHBZ 7 61
Hz, 1H), 7.77 (brs
Pale yellow powder, 'H NMR (d~-DMSO, 300 MHz) &

2.24 (s, 6H), 3.73 (d, J = 11.7 Hz, 3H), 4.56 (dd, J = 5.4
and 153 Hz, 1H), 4.73 (dd, J = 5.4 and 15.3 Hz, 1H),
7.15-7.4 (m, TH), 747 (td, J = 1.8 and 7.5 Hz, 1H), 7.59
(dd, J = 1.8 and 8,1 Hz, 1H), 7.63 (d, J = 2.1 Hz, 1H),
11.32 (1, J = 5.4 Hz, 1H), 12.83 (brs, 1H), *'P NMR (ds-
DMSO, 121.49 MHz) & 32.76, “F NMR (ds-DMSO,
282.40 MHz) & -118.4 (m, 1F), MS (ES") m/z = 485
(MH").

White powder, "H NMR (d,-DMSO, 300 MHz) § 2.25 (s,
6H), 3.66 (s, 3H), 3.72 (d, J = 11.7 Hz, 3H), 4.52-4.7 (m,
2H), 6.9 (brs, 1H), 7.22 (brs, 2H), 7.26 (brs, 1H), 7.33 (dd,
J=2.1and 9.3 Hz, 1H), 7.59-7.61 (m, 3H), 11.17 (t, J =
5.1 Hz, 1H), 12.83 (brs, 1H), *'P NMR (d,-DMSO, 121.49
MHz) § 32.93, MS (ES") m/z = 471.36 (MH").
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NO1H), 11.32 (d, J = 7.5 Hz, 1H), 12.8 (brs, 1H),
31P NMR H (d6-DVBO, 121.49 MHz) 8 32.12. \ Wite
weoeabieth3418H NVR (d6- DMSO, 300 MHz) 8 3.77 (d, JPCEIBRZOZI004063

Hz, 3H), 5.34 (d, J = 11.1 Hz, 1H), 5.86 (d, J =

01-P-0 / 17.7 Hz, 1H), 6.79 (dd, J = 11.1 and 17.7 Hz,

1H), 7.32 18aag C NH2 (dd, J= 2.1 an%&?tl—lz, 1H),
Comppupd._ 7 61 (Sr'if“a'i!%fe 7.73 (dd, NOJ = e§°%\%o°"7 8 Hz,

1H), 7.78-7.83 1H), 8.03 (brs }—pﬁR brs,

1H), 12.8 (brs, , 31P NI\/Rff(“@tSeHBWB@ H 309 MHz) 5 3.75

31.86, M5 (ES) = 374.83 (dVr: 11.BHk,CRY, 40Rf(daMEbe and 15.3 He, 1H),

solid, 'H NVRs 13i 300 ).5 3. 84 =

Hz, 3Hy. 4, QHNJ i PR vt aﬁ“‘r&"% g b8 . 25,

1824b85 (d apd . 1BE-7.527(my BHY Gél-7-3 (vas SH), §1-20@ /=54 Hz,
8.7 18a 7. 28y 128 %0k, Men), 1) NME (HDMBO! 321.49 MHz)
(rn, 3H), (brs HN 1

11,68 (L.

1H), 31P NMR (CDCL3, 121.4933%p4FENME (éism\é%g 2&75‘%6’%%“5% "118.41 (m,
in/z = 438.87 (M) O P mm;&aaassmm/ﬁmawm HF

h-CN 0, P- O/ 18aat C ONHNtF HF N 181 WD

2006/ 054182 PCT 005/ 004068 wht® piald#) G NMRI (IDUIL,£300 MHz) § 2.67-
s on © o) eds o UL, SR 110
3H), 7 76 7. 84"6@/ 2H), 31P3H), 439-4.5 (m, 2H), 7.3 (dd, /= 1.8 and87Hz, IH)

18aac N\ “\N 7.41-7.54 (m, 4H), 7.66-7.67 (m, 1H), 7.73-7.81 (m, 2H),

u O Q 1049 (brs, 1H), 1142 (t, J = 5.7 Hz, 1H), P NMR
(CDCls, 121.49 MHz) & 33.56, MS (ES") m/z = 447.92

(MEH).

R Pale yellow powder, '"H NMR (d--DMSO, 300 MHz) &
. 378 (d, J = 11.7 Hz, 3H), 4.54-4.74 (m, 2H), 7.16-7.28
O (m, 2H), 7.28-7.65 (1, 7H), 7.74-7.75 (m, 1H), 10.84 (brs,
18aad “P~o— 1H), 12.95 (brs, 1H), *'P NMR (4-DMSO, 121.49 MHz)
Cl\@[\g_?\[\] F & 29.36, '>F NMR (ds-DMSO, 282.40 MHz) § -138 (m,

m ob 1F), -126.5 (m, 2F), MS (ES") m/z = 493 (MH").
F White powder, "H NMR (ds-DMSO, 300 MHz) & 3.64 (s,
E 3H), 3.77 (d, J = 11.4 Hz, 3H), 4.54-4.67 (m, 2H), 6.91
o (brs, 1H), 7.33-7.39 (m, 3H), 7.5-7.62 (m, 3H), 7.67-7.68

18aae cl \P\O’!\‘l u (m, 1H), 10.68-10.72 (m, 1H), 12.95 (brs, 1H), *'P NMR
\CEM N/ (d-DMSO, 121.49 MHz) & 30.92 (t, J = 8.5 Hz, 1P), °F
N O / N/) NMR (d5-DMSO, 282.40 MHz) 3 -106.77 (m, 2F), MS

(BESY) m/z = 479 (MH).
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OEt NIVIR (CDC13i 101.256 MHz) 6 22.2. NC Col orl ess
oil, "HNW (CDC13, 300 MHz) 5 3.81 (d, j = 11.1 Hz,

w6 IB06/084189-7.66 (m IH), 7.84-7.87 (m 1H), 8-8Ct1BDH25/004063
19b P-OVe OV (m 2H), 31P NMWR (CDC13, 121.49 MHz) 6
17.94, M5 (ES) mz = 212 (MH). Colorless oil, '"H NWR

om 13, 30 6 1.27 (t, J = 19c - 5 Hz, 3H),
¢ ‘ji’g% 3 St He . 2H),( 3.78 (d. J DefqrBnL oy He.,
1723 (m 2H . 7 59.7 6

mz = 215 (NH)( OHI) 1H ¥ %Vdefsdewg’ ‘)3:330%%2)5239
(d, J =11.1 N - P- GMSHBH)8 (4.7 2817 HRDH)M762H) J = 5.4 T,
7.57-7. 66 oM=/N5 (ES

Col or | ess (O:T}O\P\ _NMR gco)cﬁ}goé%so%ﬁ@ &g %gg;ﬁl(%@zﬁ” F7178 G,
.@3 7.4 (n%H),1§-58867(n5gH3; 1179/7 @ﬁ;,gg)uw t J=54

)ﬁ‘s%‘% ‘ﬁ\ﬁgﬁ 79 (d FJ =

O 11.1 Hz, 611), 5.4 J= 47.4 Hz, 2H), 7.5-7.63
(m 211), 19f b )- 7.78-7.85 (m 2H), 3'P NMWR
(CDC13, 121.49 MHz) "6 22, Ove 19F NMR (CDC13, 282.40
MHz) 6 -209.94\(t, J= 47.4 ﬂa%yeud owdl:\ﬁ‘}ﬂﬁvcfk(@%é13,3o@ﬂ@1z)sz39
(M), F Yellow ghoil, "HN
(s, 3H), 3.77 CN 11. 1(S 367|?—|)(S 311?) éé“@ I tlrﬂHﬂﬁl)D 471(d,J
7.24- P-QOwe bgg e 7. 32 (m54H&,,2H774122s 414)1{m(dd,b|)=15and87ﬂz
31P NVR (CDCI3P-321. 49 3
sabg, 1P S oets, %g”?% 7&9@?@ ]4131), 73;?}4 958, 11.21 (brs,
4, 'H NWR (6BRVEG = édcﬁzml@) PBNMRSQDCIs, 121.49

Qhw?_z‘l B (weNbupbeivs @sTm =231, vEH) |
/

N

Colorless oil,

Off-white solid, 'H NMR (d;-DMSO, 300 MHz) § 2.24 (s,
6H), 3.72 (d, J = 11.7 Hz, 3H), 4.53 (dd, J= 5.1 and 15.3
Hz, 1H), 4.68 (dd, J = 5.4 and 15 Hz, 1H), 7.06-7.12 (m,

Cl o o 1H), 7.21-7.34 (m, 5H), 7.48-7.53 (m, 1H), 7.58 (dd, J =
18aaj \©f\g_( 1.8 and 8.7 Hz, 1H), 7.63 (d, /= 1.8 Hz, 1H), 11.29 (t, J=
ﬁ HN F 5.1Hz, 1H), 12.82 (brs, 1H), *'P NMR (d¢-DMSO, 121.49

MHz) & 32.79, MS (ES") m/z = 503 (MH").

Off-white solid, "H NMR (de-DMSO, 300 MHz) & 2.26 (s,
6H), 3.74 (d, J = 11.4 Hz, 3H), 4.60 (dd, J = 5.4 and 15.3
Hz, 1H), 4.77 (dd, J = 5.4 and 15.3 Hz, 1H), 7.22 (brs,

\8aak al o 1H), 7.29 (brs, 1H), 7.31-7.38 (m, 4H), 7.49-7.52 (m, 2H),
\(I\g—/( 7.6 (dd, J= 1.5 and 9 Hz, 1H), 7.64 (4, J = 1.8 Hz, 1H),

N

H

HN Cl 1135 (t, /= 5.4 Hz, 1H), 12.84 (brs, 1H), *'P NMR (ds-
DMSO, 121.49 MHz) & 32.72, MS (ES") m/z = 501 (MH")
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11 7.5 Hz, 2H), 3.65 (d, J = 11.4 Hz, 3H), 3.654 (d, J

=11.1 OweMe Hz, 3H), 7.47-7.50 (m 3H), 7.54-7.55
wOmocsh18231P NVR (d6- DMSO, 121.49 MHz) 6 21. 84T/IBAB05/004063

(ES{) mz = 229.3 182 WD 2006/ 054182

PCT/ | 82005/ 004063 Conpound structure Description

NVHE) . | |, 1H NMVR (d6- 00 Mz) S
°°m‘m”i!8)(t Js 'i‘f[”rgssowglz 7.5 He, (3H) 26‘?‘3”%” )

2.63 (q, J = 7.5 Hz, 2H), 3,64 19i OM 1

Hz, 3H), 3.65 = 11,1 Hightvajqy sokd, é&ISMEK%:DMW?O MHz) 52.24

7.45-7.48 (m
21. 40, MB (E(_}

P NVR (sdénHDvVBQd, 1211.48z, 3Mhz)716dd, J = 4.8 and

= 229.3 %%Ewg(hdeﬁ}ﬁ Ina 1358z, 19), 7.22-

N

Ol\/g?(gg g’vsg }_@/NHZ) 870(?@1 P, g3%gjd(.]d=23]and87nHz_Lg}{) 7.5-7.56
18%1100\/91-)’%% \wm,q 7. @3 1.6 1dd), v =1.84ndo B9 1H§n7 64 (dd, J=1.8

(ES) mz = 227 (M) @T“éﬁﬂ‘ég 13@ 967%&?’ A}F%Sﬂ , 776710

(d6- DVBO, 300 MHz) 6¢2.%7 (D, 1IB8QME =3H4)Hz D6 T2.36dbrs.JIE; *'P NMR

11.1 Hz, 3H), 7.51-7.22/(m 3 o
(d6-DVBO, 121.49 Mu) 6 18. (daHMso %iég)ﬂh?ﬂ&)%ﬁ\"\ﬁs (ES*) m/z = 535

279/ 281 (MH). Yellow oil, 11MINR/R (CDC13, 300 |sz) 8
1.27 (d, J=6.9 Hz, 6H), 2.95 (quintuplet, =
Hz, 1H), 3.77 ( = O 19¥hite popde, @Nél\/ﬂiid«PW 3@%[1{2)5226(8

7.39-7.46 (m 2 7. 56- 7. 7¢6ym 720 5 = 3ilPHz, @1}?4M\/ij 5.4 and 15.9
(CDC13, 121.49

522.41,_ F lor].e S 0i
(CDC13, 300 63.8 (d, ?Z’—IH)C%791‘JF = pgd léﬁ;l:"; 173,23 (rs, 110,
15.5:98- 795 (1 HO 7. 27- 7. 362972 @HI5HD), 38R, 1S PR Hz, 1H), 7.65
aam N\ (@, J = 1.8 Hz, 1H), 7.78 (td, J = 1.8 and 7.5 Hz, 1H),
N BN 8.54-8.57 (m, 1H), 1139 (t, J = 5.7 Hz, 1H), 12.82 (brs,

1H), >'P NMR (de-DMSO, 121.49 MHz) § 32.70, MS
(ES™) m/z = 468 (MH")

White powder, "H NMR (ds-DMSO, 300 MHz) § 2.26 (s,

6H), 3.69 (d, J = 11.7 Hz, 3H), 4.65 (ddd, J = 5.7 and 15.3

and 21.6 Hz, 2H), 7.21 (brs, 1H), 7.25 (brs, 1H), 7.3 (brs,
F O\\P\ /

o 1H), 7.37-7.45 (m, 2H), 7.46 (dd, J= 1.5 and 8.7 Hz, 1H),

18aan Cl O
A\ 7.82 (td, J = 1.8 and 7.8 Hz, 1H), 8.49 (dd, J = 1.95 and
'g‘, HN 4.65 Hz, 1H), 8.64 (d, J= 1.8 Hz, 1H), 11.81 (t, J=5.7

/4 \N Hz, 1H), 13.06 (brs, 1H), *'P NMR (ds-DMSO, 121.49
= MHz) & 32.10, MS (ES") m/z = 486 (MH")

Light yellow solid, "H NMR (ds-DMSO, 300 MHz) & 3.75
o (d, J = 11.4 Hz, 3H), 5.67 (d, J = 7.5 Hz, 1H), 7.2 (brs,

Os
SPm0” BNH, 1H),7.85 (4d, J= 1.8 and 8.7 Hz, 1H), 7.85-7.95 (m, 3H),
18230 O NN, 8.02-8.16 (m, 6H), 8.22 (d, J = 1.8 Hz, 1H), 8.28 (brs,
N o @ 1H), 8.46-8.53 (m, 2H), 11.47 (d, J = 7.5 Hz, 1H), 12.76

H

(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 31.79, MS

(BES") m/z = 482 (MH")
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Comppuad| 114 NERCMI®- DMSO, 300 |sz) 8 2)§£gfrépt'°é'l—l) 3. 63

OVve NWVR (CDC13, 121.49 MHz) 6 17.87 (t, J= 9.96 Hz,

1P), F '"9F NWR (CDC13i 282.40 MHz) 6 -107.27 (m 2F).
wOhLodé@sksyy oi |, 1H NVR (d6- DMSO, 300 MHz) 6 3. 86T/(iB2003004063
= _011.1 Hz, 6H), 3.8 (s, 3H), 7.14-7.31 (m 3H),
7.45-7.52 19n \ f P11 -Ove (m 1H), 31P NI\/R(d6 DI\/SO,
121.49 MHz) 8 20.45, M5S W (ESI, (MH)

P-OMe (d, J = 11.1 Hz, 6H), 7.28-7.29 (m 2H)
7.32-7.34 19p owe 1H) O pbitp\picy HEVYBRAEEDMSY, 399 ME?) 5 3.80

el 8542&824@% ; E' ) (@2 FAMGHOMYS GBE-16 K, 10, 72 (o,
lsggscrl@tlo F\// (%w%ﬁnﬁ%g@@g”ﬂmﬁ)

% 7. 252-76B3(nf, 1), TP (4,72 231725 4H), 7.77 (brs,
(m 3H) %1%1 izQ@QﬂS175i=IQ11H$51@8MsB,31H6 3P NMR

20 (d, J:8ﬁ'ﬁHZ 19F ~ NWVR (CDCL 214
1ﬁ6 (Bn

-130.9 (m 1F), M5 (ESI, ECDMSD- L
Ql, "H NWR (d6- DVSO, 300 MHz)

Hz, 6H), 4.56 (s,/4 61V~’(h§esoz1ia|)Hw§1§@al?M,§@ %qlhl\/ﬁ{z)6377(d.]
4H), 19r )b' A -7.71 %rrn45121)3H)31§h QINVR= (106 HAVBO, 5.86 (4, J =
121.49 MH) S

20. 68; = 7
Colorle R (CDCN?&E %(@2#&%& Py b 1H) 732
18@qP1 - O ‘ 7. 6. J7= Bhaxdrh Br-gED, T4s7R6I gD, 7.73 (44,
(m 2H), brs,  1Hy = SLRINR Hz O B78-1. 8L (niVhiE), 8.03 (brs,

S % 1o, ST R S SR M b s

7.82-7.85 (m 1H), 20b b__121G9BHHG 31. &59M8(E.IS+)(7M' ZH)83 (MH)

8.9 (brs, 1H), 31P NWR (CDC13, 121.49 Miz) 6 18.13,
M5 (ES) mz = 1@ (MH) . Sticky off-white solid, '"H NMR (CDCls, 300 MHz) & 3.84

o (d, J = 11.4 Hz, 3H), 470 (dd, J = 5.4 and 15 Hz, 1H),

g 4.85 (dd, J = 6 and 15 Hz, 1H), 7.16 (dd, J = 1.8 and 8.7
18aar cl p Hz, 1H), 7.22-7.51 (m, 9H), 7.65-7.73 (m, 3H), 11.63 (brs,

77

'U

A\
H 1H), 11.68 (t, J = 5.4 Hz, 1H), *'P NMR (CDCl,, 121.49
MHz) § 33.98, MS (ES") m/z = 438.87 (MH")
O\\P\O/
18aas Cl\@j\g—qo
N HN F
" \
e~ "\
CN
O\\P\O/
18aat CICE%—{O
N HN F
; \
F / N
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O Colorless oil; 1H NWVR (CDC13, 300 MHz) 6 2.37 (s,

3H), 20c / P-OW 3.71 (d, J = 11.4 Hz, 3H), 7.32-7.35
WOmo6AH1827. 58-7.64 OH (m 2H), 10.73 (brs, 1PET/IB1E5/004063

(ES) rn/fz = 187 (MH). Br Colorless oil, 1H NWR (CDC13,

300 MHz) 6 3.71 (d, J = 11.1 Hz, 3H), 7.26-7.32 (m

7. 65- 7, 4H), 31P 20d J-P-QMe O H NVR
C
°""%'Jc%&3 P h e ) S 19.07, N8 (ES) BeRipib L e

gg/l—i) ] E Color] ess ol l H Ngzloglass 01§$HN§‘4%0@%)30%L§{Z)8376 @ J=
192 4-7.6 (m K P- Ovie.1 Hz33Hj, BE-738) (m28), 736L’P84 (m, 2H), *'p

NVR ( CDCL3, 4!}5tl\/l—|z 8
282.20 MHz) 8 1505, 80 )(t SRRy, @ES%%%Z)% (ES)

e A

I{b 5 Hz, 2H) = 20t.1 Hz®H], 759-H86 (v BHI), 7.84-7.87 (m, 1H), 8-8.1
d,

J =11, 7. 34- 0.
7.59-7.66 (m 2H) ’{7‘% 78 (brs Zm%ﬁpni’?%@ﬁd R &%éﬂm”% MS

121. 49 MHz) 6 22.76, M (ES(ESHn~z=2R(KIH (M—I) 184 WO

2006/ 054182 PCT/ | B2005/ 004063 Corrpound structure
Descri ptiory Col orl ess oil, SrloNpRoY, @NMBS@D%O@OM@ 8@.27 (t, J =

2.36 (s, 1Y _P- qg’b 3H), 3. 53.5(1, 3H), =72 Hst3tﬁ);378(d J=11.1

1?2175;' (Ié/ﬁlz§ 4% 8%55 F ES%ZTF#@O%‘-J/ r(n%%ﬁ“’ggé? %%%@Hi MS (ES")

YeI | ow pal e oil, NVR ( CD@%3;2130Q@HMHz) 6 1.25 (d, J
6.9 Hz, 6H), 289298(m1H) 3.72 (d, J =11.4
Hz, 20h i i\ o oil, 1HNMR(CDC13, 300 MHz) & 3.77 (d, J = 11.1 Hz,
19d P—OMe 6H), .7.28-7.39 (m, 2H), 7.57-7.66 (m, 2H), MS (ES")
|
OMe m/z =201 (MH).

Colorless oil, 'H NMR (CDCl;, 300 MHz) & 3.78 (d, J =

11.4 Hz, 6H), 7.33-7.4 (m, 1H), 7.69-7.77 (m, 2H), 7.91-
19¢ P OMe
7.96 (m, 1H), *'P NMR (CDCl;, 121.49 MHz) § 19.2, MS

(ES") m/z =265/267 (MH).

Colorless oil, 'H NMR (CDCls, 300 MHz) § 3.79 (d, J =

o 11.1 Hz, 6H), 5.4 (d, J = 47.4 Hz, 2H), 7.5-7.63 (m, 2H),
19f Il‘DI—OMe 7.78-7.85 (m, 2H), *'P NMR (CDCls, 121.49 MHz) & 22,
OMe F NMR (CDCl, 282.40 MHz) § -209.94 (t, J = 47.4 Hz,
1F), MS (ES") m/z =219 (MH).
R Yellowish oil, '"H NMR (CDCls, 300 MHz) & 2.41 (s,
Dﬁ_ OMe 3H), 3.77 (d, J = 11.1 Hz, 6H), 7.06-7.1 (m, 1H), 7.24-
19g Cl)Me 7.32 (m, 1H), 7.4-7.44 (m, 1H), 3'P NMR (CDCl, 121.49
HsC MHz) § 20.13 (d, J = 9.7 Hz, 1P), YF NMR (CDCl,,
282.40 MHz) § -112.5 (m, 1F).
Colourles oil, 'H NMR (d,-DMSO, 300 MHz) § 0.89 (t, J
=7.5 Hz, 3H), 1.6 (sextuplet, J = 7.5 Hz, 2H), 2.63 (t, J =
15h >C 9 7.5 Hz, 2H), 3.65 (d, J = 11.4 Hz, 3H), 3.654 (4, J = 11.1
'?"OMe Hz, 3H), 7.47-7.50 (m, 3H), 7.54-7.55 (m, 1H), *'P NMR

OMe
(ds-DMSO, 121.49 MHz) 6 21.04, MS (ES") m/z = 229.3
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&P-\\e 3H), 6.59 (brs, 1H), 7.34-7.43 (m 2H),
7.59-7.69 (m OH 2H), 31P NVR (CDCl3, 121.49 Miz) S
wa2o@hs418el | ow pale oil, 1H NVR (CDCLl3, 300 MHPETAB02604063

(t, J =7.5Hz, 3H), 2.67 (q, J = 7.5 Hz, 2H), 3.72

(d, J = 11.4 20i - 1 Hz, 3H), 7.35-7.39 (m 2H),

759767(m3,31PNI\/R PC]\/ECH 13, 121.49
Comppypd 5 o3 OFUGKE(ES) nfz = 201 '?DC P 1 ow oi I,

1H NMVR (CDC13, 300 M) 8366 = nZOJ OOH

P-OMe 11.4 Hz, 3H), 6.92-6. %1H) 724731(m

oH), 7.64 F (brs, 1H), 31P NI\/R( CDC13i  121. 49

16.92. OI,\'H N (CDC13, Jttrrirased. Ié%@s—PMSOs%Q?NH{ZWUSW

3.71 (d, J % Hz, 34-®5HZ3Q)22§5@@H)m631¢-I)7 7.5 Hz, 2H), 3.64

7,24-7.32 (

i 4 ( 3
®R (cpC13, /121. @"‘Mz) S 19”(%242 35{) G ]THleZ 3, 7.31 (o,
1P), 19F NMR (CDC13, 282. 40 M1z ).45- '848 (@1 2HY, {RyNMR €-DMSO, 121.49

9.32 Hz, 1F). Yellow oil, I1HNR %N@?@@,ngggzd\&m

3.51 (d, J 201-O-111Hz 3H)

7.12-7.28 ( 3H), 7.30- P- 46 € ] .

e

= cpl nk oi =
f0; 3. 53 (d, =plbpk Hz, 3H)1,H2738Y 789633 () 114, H)4.7. B, 31), 3‘P

'(\%8268%%—&, 1@" g}:\l\K/L %%@%é@?@é%\#ysgsym_
-111.8 (m 1F), MS (ESI, El)227avEH=191 (MH . 185 WO

2006/ 054182 PCT/ | B2005/ 004063 Compound structure
Description\O Q| o "H NMR ( didovSGjl, 'BOOMRIZ)DMSE 380 MHz) § 2.37 (s,

(_n

(s, 6H, 3.9 P—OMe 3H), 3.67 (d, J = 11.1 Hz, 3H), 7.51-7.72 (m, 3H), *'P
19k !
OMe NMR (ds-DMSO, 121.49 MHz) 8 18.44, MS (ES") m/z =
B
' 279/281 (MH).

Yellow oil, "H NMR (CDCl;, 300 MHz) 5 1.27 (d, /= 6.9

Hz, 6H), 2.95 (quintuplet, J = 6.9 Hz, 1H), 3.77 (d, J =
191

-

P-OMe 11.1 Hz, 6H), 7.39-7.46 (m, 2H), 7.56-7.7 (m, 2H), >'P
OMe NMR (CDCls, 121.49 MHz) & 22.41.
E Colorless oil, "H NMR (CDCl;, 300 MHz) § 3.8 (d, J =
@j? 11.1 Hz, 6H), 6.98-7.05 (m, 1H), 7.27-7.36 (m, 2H), *'P
19m P—OMe
OMe NMR (CDCL, 121.49 MHz) & 17.87 (t, J = 9.96 Hz, 1P),
F 1F NMR (CDCL, 282.40 MHz) & -107.27 (m, 2F).
/ Yellow oil, '"H NMR (ds-DMSO, 300 MHz) 6 3.65 (d, J =
R 0 11.1 Hz, 6H), 3.8 (s, 3H), 7.14-7.31 (m, 3H), 7.45-7.52
o @‘%‘OMe (m, 1H), *'P NMR (d;-DMSO, 121.49 MHz) § 20.45, MS
OMe (BSL, EIY) m/z=217.2 (MH)
o 0Oil, 'H NMR (d,-DMSO, 300 MHz) & 2.33 (s, 6H), 3.63
19 b,,'%_o,\,,e (d, J = 11.1 Hz, 6H), 7.28-7.29 (m, 2H), 7.32-7.34 (m,
OMe 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 21.34, MS

(ESL, BI") m/z=215 (MH")
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20n P-OH (d, J = 11.1 Hz, 3H), 7.20 (s, 1H), 7.26 (s,
1H, 7.31 (s, M 1H), 12.03 (brs, 1H), M (ESI, El)
wonhw/0s41@391 (MH4) OBn G 1, '"H NWR (d6 DMVSO, 309CM}B2)00£004063

3.51 (d, J = 11.4 Hz, 3H), 4.56 (s, 2H), 4.59 (s,

2H), 7.3-7.71 (m 9H), 31P 20p b-P-OMe O NMR

(d6-DMSO, 121.49 M) 6 16.22, M5 (ES) iz = CH 293

Compathy! o ottHFYE r uct ur e Descrl ptl on IPW t('e"‘mpowoler

"H NVR ( CDCL3, 300 Miz) 6 3. 3H

4 55 4.74 (R 6 97 (tt, Oﬂs PLNMB(ED%%%HH’@S/W—?Z“‘“IHZ
7.18-7 :é 7. 28y, 1325-730(11?,—11{)(2!7 A7, NH((m 3H), *'P NMR

H), 7.32- 7 7.57c ,
= N-N+6.9 Hz, 2H, 1151 I‘(MR (CDCt», 53774 M) a_11199 (m, 1F), MS (ESI

12.15 (brs, 0 1H), 31P NMR ( 5]( 9 Miz) 6 31.42
(t, J = 8.5 Hz, 1P), 19F NMR CDC13 2. 40 MHz) 6

POSI TIF, MS S)( Crgci; ggg ﬁ&(&@%%&l&%o‘%@ﬁ@ﬁ)% 5,4 /=111

powder, "H

1§rd J = 11.X_Hz, 3H), 4.6- 4Hz761(1)n45629b21® 6D (s ), 7-28-7.41 (m, 4H),
16-7. 37 ( :—O§/| A6-7. 49 fimn gAiDsH)WP@Qv@(dADMSd\hh@ MHz) &

7.67 (m 1 18 (m E%/N % r%

/ \NO 11.31 (br¥® 1), 3180 @b PHei |sz) 6

34.5, M5 (ES) rn/z = 484.43 (M#). Vhite powd

NVR ( CDC13, Miz) 6 2. 33 Cofagless gily) H @Mﬁz(CPFh: 300—1\4172)23 3.71 and

z%, %lf)l) 3%@%@? ZEDH) 3@ @03 Bl () ;ﬁ) J1A47771.84 (m, 2H),
, , 7. m Cn ,

733 (n 3H), 7.47-7.51 (m 1H)°7°§’ ' Paqlek‘r(néDJi‘Pl)lblMﬁF)3223

8.04-8.07 (m 2H), 10.59 (br 11 32-11. 35 (

1H), 31P N (CDCés 121. 49 lf ,33@@(%13,30@@;1?—1%;76@ J=

= 498. 42 (ww YO 2006/ 054182 3RCTY.5B260EA 004068785 (m, 1H),

7.99-8.1 (m, 2H), 8.9 (brs, 1H), *'P NMR (CDCls, 121.49
MHz) 5 18.13, MS (ES") m/z = 197.9 (MH).

o Colorless oil; 'H NMR (CDCls, 300 MHz) & 2.37 (s, 3H),
20¢ P—OMe 371 (d, J = 11.4 Hz, 3H), 7.32-7.35 (m, 2H), 7.58-7.64
OH (m, 251), 10.73 (brs, 1H), >MS (ES) m/z = 187 (MH).
Colorless oil, "H NMR (CDCl;, 300 MHz) § 3.71 (d, J =
11.1 Hz, 3H), 7.26-7.32 (m, 1H), 7.65-7.95 (m, 4H), *'P
20d @P —OMe z, 3H) (m, 1H) (m, 4H)
NMR (CDCl,, 121.49 MHz) & 19.07, MS (ES") m/z =
251/253 (MH).
Colorless oil, "H NMR (CDCls, 300 MHz) & 3.75 (d, J =
o 11.4 Hz, 3H), 5.42 (d, J = 47.4 Hz, 2H), 7.4-7.6 (m, 3H),
20e 'F}—OMe 7.8-7.85 (m, 2H), *’P NMR (CDCl, 12149 MHz) §
OH 21.42, F NMR (CDCl;, 282.40 MHz) & -209.80 (t, J =
47.4 Hz, 1F), MS (ES") m/z = 205 (MH).
Colorless oil, "M NMR (CDCl;, 300 MHz) 5 0.93 (t, J =
7.5 Hz, 3H), 1.64 (sextuplet, J = 7.5 Hz, 2H), 2.6 (t, J =
201 O 7.5 Hz, 2H), 3.71 (d, J = 11.4 Hz, 3H), 7.34-7.37 (m, 2H),
(I'; ;OMG 7.59-7.66 (m, 2H), 9.78 (brs, 1H), *'P NMR (CDCl,

121.49 MHz) & 22.76, MS (ES") m/z =215.2 (MH").
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Compound structure Description Wite solid, 1H NWR
(d6-DMSO, 300 MHz) S 2.26 (s, 6H), 3.74 (d, J = 11.7
woiz006861824. 57 (dd, J = 5.1 O~P and 15.6 HzpCti}2005/004063
4.67 (dd, J = 5.7 and 15.6 Hz, C O O 1H), 7.22-7.34
(2m 4? 7.44-7. 49 (1Ln|) 1:;)2357.85;-7 (22- I/ \ KIEIRI |(=m
: m - 8. m
°°mpf|§9‘§7( f"“é““ Hz, 1H), 12.86 (brs, D}eg}"'ptb"fp NVR H
\ (d6- DI\/BO 121.49 MHz) 6 32,78, 19FE NWR (d6- N +
DVBO, 282. 4 )os 126. 51 eyl HAM “DMéUn%OQMHZ)M%(s
20202 4 (M) i |d 1BHNM§B (CDELR)L0 BYBHNHZY-764 (m, 3H), >'p
34 (s, 6 _
(m 2H). o 1§§fb 1H) (ggﬂflg%?ﬁ"%wlimégsﬁﬁ%swsﬁm/z
8.85 Hz, 1H), 22e O 1p- 0 26765 (W3, 7.41. (brs,
1H), 7.47 (dd, J = 1.8 and O 8.85 Hz, 1|—|) 7.7 (d, J

= 1.8 He, 8-8.01 (m el peRGILTHINMIB(CIE MO0SHz) § 1.25 (d, J
1H), 8.41-°% 1H), 10. 45q(Rr §PIR 246D o8 énl, 1%9“3]7%(@?7— 114 Hz,
20bm 111), d(CDC13i 121 49 ?

(ES) mz = NPME . \hi 2B €67 iCers Py 7%3d3€f§> %9769 (m,

300 MHz) 6 2. (6 6H), 328y 8MrIcpcl,h2A4d4aHz) 305 21.
4.92 (d, J = 5.4 Hz, 1H) 7.18 (brs, 1H), 7.32 (dd,

J= 1.8 and 9 Hz, 1H), O-~p, Qlew?;ﬁl QHY&NMMXGDCL.%OOMH 5124 (t,J
7.43. (brs, AH), 7.45 =5 and. 22f O A o124

Hz, 111), % ,J F|z75}¥1—f)H) 8571 (d75522H) &7?—&1 J=114
28.9 Hz, 1H (8 3 9z 13H), 7BbIY,39 8m,GH),(750 5,67 hiBH), *'P NMR

(
= 1
: J =
a7 2 LTS o o OO T g A e -

300 MHz) 6 2.26

o Yellow oil, "H NMR (CDCl;, 300 MHz) & 3.66 (d, J =
20j O'F}—OMe 11.4 Hz, 3H), 6.92-6.98 (m, 1H), 7.24-7.31 (m, 2H), 7.64
. OH (brs, 1H), >'P NMR (CDCL, 121.49 MHz) § 16.92.
Oil, 'H NMR (CDCls, 300 MHz) 5 2.37 (s, 3H), 3.71 (d, J
R o = 11.4 Hz, 3H), 7.02-7.05 (m, 1H), 7.24-7.32 (m, 1H), -
20k @—é’»—om 7.36-7.41 (m, 1H), P NMR (CDClL;, 121.49 MHz) &
OH 19.66 (d, J = 9.6 Hz, 1P), >F NMR (CDCls, 282.40 MHz)
§-112.7 (g, J = 9.32 Hz, 1F).
O/ Yellow oil, "H NMR (d,-DMSO, 300 MHz) & 3.51 (d, J
ol 0 = 11.1 Hz, 3H), 3.79 (s, 3H), 7.12-7.28 (m, 3H), 7.39-
2 >—ﬁ’—OH 7.46 (m, 1H), *'P NMR (d,-DMSO, 101.256 MHz) §
OMe 17.03, MS (BSL EIY) m/z = 203.2 (MID).
R Pale pink oil, "H NMR (ds-DMSO, 300 MHz) & 3.53 (d, J
@_E_ OMe =11.1 Hz, 3H), 7.37-7.62 (m, 4H), *'P NMR (d;-DMSO,
20m OH 101.256 MHz) § 15.11 (d, J = 8.77 Hz, 1P), “F NMR (ds-
DMSO, 235.36 MHz) & -111.8 (m, 1F), MS (ESI, EI")
m/z=191 (MH").
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(s, 6H), 3.74 (d, J = 11.4 Hz, 3H), 4.59 (dd, J = 5.1

0" and 15.9 Hz, 1H), 4.69 (dd, J = 5.40 and 15.9 Hz,
wa2060b41820 1H), 7.22 (brs, 111), 7.31-7.34 (nPCBE2005/004063

7.59 (dd, J= 1.8 and 9 Hz, 2H), 8.34 (d, J= 1.8 Hz,

1H), 8.64 (t, J NHN= 1.8 Hz, 1H), 9.01 (d, J= 2.1

Hz, 1H), 11.34 (t, J= + ~N-O 5.7 Hz, _12.87 (brs,

Comppiid 37 p Nﬁﬁ”f‘d‘gﬁ DVBO, N 121.49 M) %%"2'?“?6, VB (ES)

mz = 485.3 (MH). 187 WD 2006/ 054182

PCT/ | B2005/ 804063, Conpound %&t AR 4D pIGHZ § 231 (s, 6H), 3.50
>\hite solid H CDC13, ($06 iMiz)z, 81)17.20(s(1H), 76 (5 1H), 7.31 (s,

.5 Hz, 3H)}2/33 (s, 3H), 2.6 =
p: F O 3.84 (d, e 37 Hz%fl)’ %3&&25_31&%30(%?1?%@@%92?1 (MIH)
and 15.5 C HN Hz, 1H), 4.73 (dd, J = 5.7 and 15.6 Hz,
%H%;i (7 19-1 é@rhleg (~Sl+g} 7Oﬂ,9H(1\Q6MRQ&aDDM|_§O,@80 MHk)(aliTBL(d,J=11.4
. m . , - = . S, a1
2bH) . 10. 70 Ybks,01H), 11. 86H(’t3,§l)’435|6|i§’%€[)7415—&é’ %1’51)7;3‘73%“" oH), 7P
MR ( CDC13, ~400Mkz) 6  BMIRIG, DWEOESHO MLz 698 MS (ES") m/z =
(MH). OFf- e &plid, 'HN%@‘,%?—DMSO, 300 MHz) S
2.27 (s, 6H), 3.76 (d, J=1 >4 . 3H), 4.59-4.74 (m
0--p-o0-" 2H), 7.24 (brs, 1H, 7.34 (dd, J = 2.1 and
8.7 Hz, 22i C HN - 1H), 7.33 (brs, 1H), 7.37 (brs,
1H), 7.53-7.55 (m N 1H), 7.58-7.62 (m 2H), 8.56
Compogfd J= 2.1 anétréctoreHz, H O N+ 1H), 9. 03Desquiptieny
1H), 11.45 (t, J = 5.4 Hz, 1H), O 12.86 (brs, 1H), 31P
NVR (d6- DMBO, 121F49 MHz) 8 3Whi7powis, (FESYRLRCE 300 MHz) § 3.87
485. 35 (MH)F white solid, /4H N DYEO -
MHz) S 2.27 6H), 3.70 (d,(d:JJ: %4571(7{9% 3 7)o, 6.97 g
4.59-4.60 (m_ P Q 2H), 72587pKis Ha ), 73852 (m, 2H), 7.28-7.3

(brs, 1K, 7. &’E rs, 1H, 22j @ChEN3T7.356n] 24y 7.4M)d, J= 1.8 Hz and

4H), 8.14 ) 1H), 9.+ Lbrs,_ _
207 73 (t,l N\ 13, 087’?’{:%?1%{,)’ 71%(?"’ Hihe, 1m0, 533 @, v

H N 6.9 Hz, 2H), 11.51 (t, J = 5.7 Hz, 1H), 12.15 (brs,

o 1H), >'P NMR (CDCl;, 121.49 MHz) § 31.42 (t, J =

8.5 Hz, 1P), F NMR (CDCl;, 282.40 MHz) §

POSITIF, MS (ES") m/z = 492.28 (MH").

Light orange powder, "H NMR (CDCl;, 300 MHz) §
2.31 (s, 6H), 3.83 (d, J = 11.7 Hz, 3H), 4.6-4.77 (m,
22b y ~0-P=0 " 2H), 7.16-7.37 (m, 6H), 7.46-7.49 (m, 1H), 7.66-
m 7.67 (m, 1H), 8.16-8.18 (m, 1H), 8.48 (brs, 1H),
Nooo _z/jﬁx—o* 11.31 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) &
34.5, MS (ES") m/z = 484.43 (MH).

White powder, 'H NMR (CDCl;, 300 MHz) § 2.33
(s, 6H), 3.02 (t, J = 7.2 Hz, 2H), 3.77-3.82 (m, 2H),

L oo 3.81 (d, J = 11.7 Hz, 3H), 7.19-7.21 (m, 3H), 7.26-
NH —_

22¢ \CEM '\_Qﬁ_o— 7.33 (m, 3H), 7.47-7.51 (m, 1H), 7.63-7.64 (m, 1H),

No© 8.04-8.07 (m, 2H), 10.59 (brs, 1H), 11.32-11.35 (m,

1H), *'P NMR (CDCl;, 121.49 MHz) § 34.58, MS
(ES") m/z = 498 .42 (MH).
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H O N-O 31P NVR (d6-DVBO, 121.49 MHz) 8 32.03, MS
(ES') mz = 502.45 (MH+). Of-white solid, 1H NMR

wOCDGH3418300 MHz) 8 2.
3H), 4.96 (m 2H), 7.

6H), 7.75 (m 1H), 8.

9. 40 (s, 0.
Compatind 31p NNR(%%@'JE

mz 485.35 (MH)., 188
Compound structu
(d6- DMSO, 300
Hz, 3H), 4.32
(brs, 1H), é

19 (s, 6H), 3.88 (d, J=pCTAB14R5/004063
24 01P O (brs, 1H). 7.20-749(n%

15 (d, J 22kC|HNO-:5lHZ

23 (brs, 1H), 11.79 (brs
121.49 M) S 34. 2, De?ﬁ Mé”( ES)

WD 2006/ 054182 PCT/ 1 B2005/ 004063

scri pt i on"VefT it MR MSOLORfYRIz) 6 2.26
.29 (s, (s64), 3.8 B £ 1,7 Hy, 3] 257 (dd, J = 5.1

. 4.95 gld 1‘%'16}%31{%'%67%43)’—5‘72and 15.6 Hz,

J= 0O-_P

7.38 (bes \gi.j/’éZ (brs, 1H®D:. 7&- 7I3ﬁ\l(1574H()d74457-491(n8 1H), 7.57-
24z, 1|—|),J: 1.8 and et 2H)(8.1R2814 (aui 1, 955857(m, 1H),
N=

1H), 8.08 &
| \ 2H), 11.6M(t,

Hz, 1H), 31P NVR (d6
(ES) mz = 482.43 (M) \=

(CDC13, 300 Miz) 5 2.

i o oy g g e gu e o

, 12(116-m918m2)1 48 13i2z) 6432.78MEF NMR (dy-

32 s, Whih180 Sé%b J’% '}'%?5 12(%1?), MS (ESH

3H), 4.68 (t, J = 5.1 Hz, 2H)m7'5‘127’4 ,1H)
7.28-7.38 (n 6H), 8.26-8.28 22m Cl OHN (m 2H), 11.39

(brs, 1H), 12.44\t
121.49 MHz) 5 33

(M). 0

Cl 0
N H
H

N—FN,O 1H), 8.23 (brs, 1H), 8.41-8.42 (m, 1H), 10.45 (brs,
4

Cl 0]
N H

J = 5.1 Fhitelselid, 'H YMR (QRR:(GCOBER) 5 2.34 (s,
MS (ES+) 6H) $Xdta; N=t1.0%2, 57 208 4.85 (m, 28),
7.18 (brs, 1H), 7.33 (dd, J = 1.95 and 8.85 Hz, 1H),
7.36 (brs, 1H), 7.41.(brs, 1H), 7.47 (dd, J = 1.8 and
8.85 Hz, 1H), 7.7 (d, J = 1.8 Hz, 1H), 8-8.01 (m,

—> 1H), 11.89-11.93 (m, 1H), *'P NMR (CDCl,, 121.49
= MHz) § 34.03, MS (ES") m/z = 485.4 (MH").

White solid, 'H NMR (CDCls, 300 MHz) § 2.33 (s,
6H), 3.87 (d, J = 11.4 Hz, 3H), 4.92 (4, J = 5.4 Hz,
1H), 7.18 (brs, 1H), 7.32 (dd, J = 1.8 and 9 Hz, 1H),
7.38 (brs, 1H), 7.43.(brs, 1H), 7.45 (dd, J = 2.1 and
8.4 Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H), 8.17 (d, J =

N N}N 3.9 Hz, 1H), 8.4 (d, J=3.9 Hz, 1H), 8.62 (brs, 1H),
4

SRR O 8
N
N HN

) 10.39 (brs, 1H), 11.85 (t, J = 5.7 Hz, 1H), MS (ESY)
T

m/z = 485.4 (MH").

White solid, "H NMR (d;-DMSO, 300 MHz) 5 2.26
(s, 6H), 3.74 (d, J = 11.4 Hz, 3H), 4.59 (dd, J=5.1
and 15.9 Hz, 1H), 4.69 (dd, J = 5.40 and 15.9 Hz,
1H), 7.22 (brs, 1H), 7.31-7.34 (m, 3H), 7.59 (dd, J =
1.8 and 9 Hz, 2H), 8.34 (d, J= 1.8 Hz, 1H), 8.64 (t,J
= 1.8 Hz, 1H), 9.01 (d, /=2.1 Hz, 1H), 11.34 (t, /=

4 \NJ’_O " 5.7 Hz, 1H), 12.87 (brs, 1H), *'P NMR (ds-DMSO,

121.49 MHz) 6 32.70, MS (ES") m/z = 485.3 (MH").
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Of-white solid,

6H), 3.74 (d, J = 11.7 Hz, 3H),
J= 5.4 and 15.9 Hz, OpCTARD25/004063
1H), 7.28 (brs, 1H),

WwWQ306/05182 1H) |
22n Cl P OHN 1H)
7.31-7.35 (m )

4. 65 (dd,
7.23 (brs,

4.64-4.74 (m O

(m 2H, 8. 340\29/’4)

{ljj'llz 1H) 86 bt
) 8 32 2

(M) . 189°WOR00&!

structure Descri ptlon

7.38-7.4 (m 2H),

6.9 Hz, 2 2H), 8.19 (d,
com@fige: (t, J = EHZILtE& bQ 0 - 1H),
31P NMR (d6-DVSO, 121.49 M)

( whi te sol i d, White iR

3.77 (d. =35 ELIIH5, 242 (s, B 2.62 (q, J = 7.5 Iz, 280,
7.24-7. _ 515 6% _

Do 18 56 grr{d“}. Tfl,kl)l’izi.z%gizﬁ(.dgil/“” and 15.5

H, O 1F=NMR47dédDNBG,7 21588z, 1H), 7.19-

bu 3  #hdni, 61), 76¢ @n, THABS1 B, 1H), 8.15 (d, J

0" PCTO\/E %g(?)@{) %I%gﬁﬂ& @HPq_f“?ﬁl) 11.86 (,

'H NVR (d6-DMSO, 300 MHz) 5 2.25 (s,

4.55 (dd, J = 5.4 and

7.59 (dd, J = 1.8
12 gg?g&ﬁp;.gn,
S 32. 83 rn
3, 3Q@Mﬁz) 5120 (1,

N+.O CNC OP\ OMO 22r N HV= bMHst 1H), *'P NMR (CDCl;, 121.49 MHz) &

Osp—o~”
cl
f o
—\
o
F Osp—o”

22j Cl HN
| m ?/j ;
N O N—-O
H —

- /
22k o O‘P—?_I
N 0
A\ N*
4 Y
H =N
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34.10, MS (ES") m/z = 498 (MH").

Off-white solid, 'H NMR (ds-DMSO, 300 MHz) &
2.27 (s, 6H), 3.76 (d, J = 11.7 Hz, 3H), 4.59-4.74 (m,
2H), 7.24 (brs, 1H), 7.34 (dd, J = 2.1 and 8.7 Hz,
1H), 7.33 (brs, 1H), 7.37 (brs, 1H), 7.53-7.55 (m,
1H), 7.58-7.62 (m, 2H), 8.56 (dd, J=2.1 and 6.9 Hz,
1H), 9.03-9.04 (m, 1H), 11.45 (t, J = 5.4 Hz, 1H),
12.86 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz)
8 32.67, MS (ES") m/z = 485.35 (MH").

Off-white solid, "H NMR (ds-DMSO, 300 MHz) &
2.27 (s, 6H), 3.70 (d, J = 11.7 Hz, 3H), 4.59-4.60 (m,
2H), 7.22 (brs, 1H), 7.28 (brs, 1H), 7.33 (brs, 1H),
7.35-7.47 (m, 4H), 8.14 (d, J = 5.1 Hz, 1H), 8.29
(brs, 1H), 11.73 (t, J = 5.1 Hz, 1H), 13.07 (brs, 1H),
3P NMR (d,-DMSO, 121.49 MHz) & 32.03, MS
(ES") m/z = 502.45 (MH").

Off-white solid, "H NMR (CDCls, 300 MHz) & 2.19
(s, 6H), 3.88 (d, J = 11.4 Hz, 3H), 4.96 (m, 2H), 7.24
(brs, 1H), 7.20-749(m, 6H), 7.75 (m, 1H), 8.15 (d, J
= 5.1 Hz, 1H), 9.40 (s, 1H), 10.23 (brs, 1H), 11.79
(brs, 1H), *'P NMR (CDCls, 121.49 MHz) § 34.2,
MS (ES*) m/z = 485.35 (MH").
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0 22t
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Compoﬁnd structure
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Cl H
221 N
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wOCTUsloB2BO5/ 004063 Conpound structure Descri pPCOMB20@%/004063
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Description

Off-white solid, 'H NMR (d,-DMSO, 300 MHz) &
2.29 (s, 6H), 3.64 (4, J = 12 Hz, 3H), 432 (s, 3H),
4.95 (d, J=5.4 Hz, 2H), 7.26 (brs, 1H), 7.35 (dd, J =
2.1 and 9 Hz, 1H), 7.38 (brs, 1H), 7.42 (brs, 1H),
7.57 (4, J= 1.8 Hz, 1H), 7.62 (dd, J= 1.8 and 9 Hz,
1H), 8.08 (d, J = 6.6 Hz, 2H), 8.93 (d, J = 6.6 Hz,
2H), 11.6 (t, J = 5.4 Hz, 1H), 12.88 (d, /= 3.6 Hz,
1H), *'P NMR (d;-DMSO, 121.49 MHz) & 32.64,
MS (ES") m/z=482.43 (M).

Off-white solid, "H NMR (CDCl,;, 300 MHz) § 2.32
(s, 6H), 3.84 (4, J = 12 Hz, 3H), 4.68 (t, /= 5.1 Hz,
2H), 7.17 (brs, 1H), 7.28-7.38 (m, 6H), 8.26-8.28
(m, 2H), 11.39 (brs, 1H), 12.44 (t, J = 5.1 Hz, 1H),
*'p NMR (CDCls, 121.49 MHz) & 33.73, MS (ES")
m/z =502 (MH").

Off-white solid, '"H NMR (ds;-DMSO, 300 MHz) &
2.25 (s, 6H), 3.74 (d, J = 11.7 Hz, 3H), 4.55 (dd, J =
5.4 and 15.9 Hz, 1H), 4.65 (dd, J = 5.4 and 15.9 Hz,
1H), 7.23 (brs, 1H), 7.28 (brs, 1H), 7.31-7.35 (m,
2H), 7.38-7.4 (m, 2H), 7.59 (dd, J = 1.8 and 6.9 Hz,
2H), 8.19 (d, J = 6.9 Hz, 1H), 11.36 (t, J = 5.4 Hz,
1H), 12.86 (brs, 1H), *'P NMR (ds-DMSO, 121.49
MHz) § 32.83, MS (ES") m/z = 484.19 (MH").

Off-white solid, "H NMR (d,-DMSO, 300 MHz) &
2.28 (s, 6H), 3.77 (d, J = 11.7 Hz, 3H), 4.64-4.74 (m,
2H), 7.24-7.47 (m, 7H), 7.57-7.64 (m, 2H), 8.34-
8.36 (m, 1H), 11.32-11.37 (m, 1H), 12.86 (brs, 1H),
3p NMR. (d-DMSO, 12149 MHz) §32.67, MS
(ES) m/z = 484.5 (MH").



NHN HN NCC OPOMOe 22x A \ \ HHN N=~ 191 WO
2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure

woeswrospiseon \ Cl OP-OVe 22y CI O H HN \ Nt. @cTNE2003/004063
22z I OZ P-Ove OHHN\N+.O NC O0,P-W 22aa Cl p H
HN N+-O O-P~-OMe 22ab G0 O NHN\ HMN. O

Compound structure Description
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192 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Description NC O-P-OM 22ac d O NHN H

WO 20065412 N=~ CN QZPOMe 22ad C O N HN H KCTAB20@5/004063
N~ NC1\ CN O-P-OW 22ae C1 10~\ O NHN H

\Nt.O NCCN OP-OWe 22af O O N HN

Compound structure
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193 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description CN O OP,Ope 22ag HHN \Nt+. O
waR@@Rs82e 22ah A MO N HN HQCN O P-Ce €ECTARWNS/4063

HHN" NM.O NCN OP,Oo0e \ Zz~ 22aj O H HN N~

\N+. O 194 WD 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound

com 55T T % 1 YRR
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22y Cl\©jg\_(o
N HN

2 C!
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N HN
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: N H
N N

SP ~OMe
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and 15.6 Hz, 111), 4.73 (dd, J = 5.4 and 15.6 Hz,

1H), 7.33-7.35 (m 3H), 7.53-7.60 (rn, 3H), 7.7-7.8
wa2ede/08k182 \ ~ 0 (m 2H), 8.27-8.3 (m 2H), 11PET/181005/004063
J= 5.4 Hz, IH, HHN11.61 (brs, 1H), 31P NWR (CDC13i
121.49 MHz) S 31.62, M5 (ES) miz = 495.4 (MH). -N+
O -CN22x1 1 OONHNF HF XNO O .P_/ 22amCl O

CompouRdN F H F REFES™ S| orl ess oil, 1H NVR PEEEPE°" 300

MHz) S 5.03- -013n 5.2 (m 2H), 7.3-7.47 (m 5H),
7.48-7.63 (mNC3H), #o 23a H 7.64 (d, J = 565.8 Hz,
1H), 7.75-7.83 , 31P NMR (CDC13i 101. 256 WMHz)
S 25.55, M5 (E El) mz =233 (MH). 0 Colorless
oil, 1H NWMR (6B¢13, 250 MHz) S 1.59 (s, / P-QBu

,211), 76 (d, Q%82 Hz, 1H), 7.5-7.82 (m 5H), 31P
8 H NWR 6%21.49 MHz) S 15.27, Ms (ESI, H)
mz = 198 N1 2006/ 054182 PCT/ | B2005/ 004063
Conmpound structture Se§e¢\\ipti on

N*-O-

22ad Cl N P

22ae Cl \ O

22af CI\CES\—(O
N HN
H
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O Colorless oil, 1H NWVR (d6-DVMSO, 300 MHz) S 2.38 -
& C~N P-Ove (s, 3H), 3.68 (d, J = 12 Hz, 3H), 7.49
wO0dpoeh3+18566 Hz, 23c H 1H), 7.4 (dd, J= 3 andPZTA@B1tr5/004063
2H), 7.62 (d, J=13.8 Hz, | H), 7.64 (d, J= 13.5 Hz,
1H) Conmpound structure Description Wiite oil, "H NWR
13, 300 MHz 1.46 (t, J =7.2 Hz, 74 (d,
Comppiing, "4 1y, 3Hf'?r”“i“rf6 4.57 (m 2H), 7.33 B%ﬂ@f
(dd, J= 1.95 Hz and 8.7 Hz, 1H), 7.43-7.56 (m 5H),
7.62 25a Cl 67.(m 1H), 7.93-8.01 (m 4H),
8.09-8.13 (m CM O NWR (CDC13i 121.49 MHz) S
73.28, M5 (ESI mz = SO2Ph 534 (M#4). Wite
powder, 1H NMRSPGRGI3, 300 MHz) 8 3.80 (d, J = \ 14.4
22k, 3H) Cho 82 (Qrs0O 1H), 7.32 (dd, J = 1.95 Hz and 9

-

25b O P=S 1W< 7.42-7.58 (m 4H), 7.8-7.9 (m 3H),
9.24 (brs, ¥CI'ND \ 1H), 10.15 (brs, 1H), sl P NMWR
(CDC13, 121.49 Miz) 6 80.48, Ms (ESI, El) mz =

365 (ME). Yellow powder. N1 NVR (CDO 3, 400 Mz) 6
3.86 (d, J= \ 11.6 Hz, 3H), 7.31 (dd, J= 1.95 Hz and

8.8 Hz, 1H), 7.42. 25'a C ~OP_O7.47 (m 3H),
7.52-7.56 (m N69%N.78 (m 3H), 8.05 NH2 (brs,
1H), 10.63 (brs) FD 12.5 (brs, 1H), 31P NV\VR N S

(CDC13, 101.256p 8 34.54, Ms (ESI, El) mz = 365

§|vH). Yell ox 1 1H NMR (CDC13, 300 MHz) 6 1,45
220 7y = Nz ¢ 3H), 4.03-4.13 (m 1H), 4.25-4.36
(m 1H, odl, Hiv PO25bCI J= 1.95 Hz and 8.85

Hz, 1H), 7.41-%. 47 ( H, 7.51-7.56 ~ NHS (m 1H),
7.72-7.79 (m 3H), 8.401 Wbes, 1H), 10.59 (brs, 1H), N
S 12.59 (brs, 1H), 31 MR (CDC13, 121.49 MHz) 8
32.32, MS (ESI, El) mz = 379 (M{).

N\-CN
~OMe
cl
221 \©jg\_(o
N
| N HN

N
N HN
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196 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Description Wiite solid, 1H NVR (CDC13,, 300
wokge/0S418218 (t, J= 7.2 Hz, 3H), 3.78 (q, J =PTTABIR5/004063
2H), 7.33 (dd, J = 2.1 and 9 O-P Hz, 1H), 7.45-7.75
(m 14H), 7.93-7.97 (m 1H), 8-8.04 (m Cl 2H), 31P
c NVR (CDC13, 101 25t6 WMHz) S 22.23, M (ESID 26a OEt N
omRSYAty hy/z = 5BHUEHIY. O s; 0 White sol i dPeSHPR
(d6-DMBO, 300 MHz) 6 6.13 (d, J 1.8 Hz, 1H), 7.22
(dd, J = 2.1 and \8. 7 Hz, 1H), ¥elpy.rpwig, HYMP (G GRQ MHz) 5 2.4
11H), 7.92 (brs, &Q. 37 (biss3mlbs (d12-84 Heb3y, 4.58 (dd, J = 5.4

1H), < / 31p NMR-{/d6-DVSO, 101. 61,
(ESI, NH2 H OPEK) rn/z = 395 iﬂ]\?lﬁ%%%%vﬁg? r?ﬁ‘?dcg “orf and 156 Hiz,
1H NMR ( “Mz) S 1. 3610 733235 @, 30753346 (m, 3H), 7.7-7.8
224k 2- 4. 41 ( 32-7. 35 (dgy, 28h),3.27-83 (hizm), Orks (},J&nﬂzsz, 1H),
9 Hz, 1H), . m 6H), 7.74-7.81 {(m_2H). 7.88
28a Cl CO2Et 7.88 (m . 8-8lp% ¢ “@H)%NCR% 121.49 MHz) 8
(CDC13, 101.256 Miz) . 04, 3MB, YERES") /43 495142METH502

. 0S; 0 r\ Wite 3ahjtd, 1H NVR (d6-DVSO, 300 M)
S2.24 (d, J= 13.5 Hz, 3H), 7.1 (m 1H), 7.25 (dd, J
= 1.2 and 8.7 Hz, 29a O- P 1H), 7.51-7.64 (m 4H),
7.74-7.8 (m 2H\, 7.83-7.86 (m Cl \ NH 1H), 10.53
(brs, 1H), 12.62 , 1H), 31P NWR (d6-DVMSO, N O
101. 256 MHz) S _CNB (ESI, Ell rn/z = 333 (M. H

Yel low oil, 1H (CDC13, 300 MHz) S 1.44 (t, J = 6.5
Hz, 3H), 2.66 (ehgd = 11.1 Hz, 6H), 4.48 (g, J = 6.7
2HE, OUR-M2HY 7.84 (d, J = 9.9 Hz, 1H), 7.45-7.52
(m SH), {. 60 (r
N N
N H F
F / \N"-O'
O\\P\O/
22am Cl N\ (0]
N N
N H F
F / \N+.o.
O Colorless oil, '"H NMR (CDCls;, 300 MHz) & 5.03-
@'?‘OB” 5.2 (m, 2H), 7.3-7.47 (m, SH), 7.48-7.63 (m, 3H),
23a H 7.64 (d, J = 565.8 Hz, 1H), 7.75-7.83 (m, 2H), *'p
NMR (CDCls, 101.256 MHz) § 25.55, MS (ESI, EIY)
m/z =233 (MH").
o Colorless oil, "H NMR (CDCl;, 250 MHz) & 1.59 (s,
- Q?‘OtBU 9H), 7.76 (d, J = 552 Hz, 1H), 7.5-7.82 (m, 5H), >'P
H

NMR (CDCl,, 121.49 MHz) & 15.27, MS (ESI, EI')
m/z =198 (MH").
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Cl 1H), 7.85-7.95 (m 4H), 8.07-8.09 (m 2H), 31P NMWR

30a CO2Et N (CDC13, 101 MHz) 6 25.11 , Ms (ESI, EHI
wonhw/0s541831 O S, O (MH) 197 WO 2006/ 054182 PCT/IB2005/004063

PCT/ 1 B2005/ 004063 Conpound structure Descri pti on Pal e

orange powder, 1H NWR (d6-DVSO, 300 MHz) 6 64 (d, J

=11.7 Hz, 6H), 7.32 (dd, J = 2.1 and 8.7 3la

Compound 1) | 7. 5- 7SBYCHIR  4H), 7.72-7.79 (m Eﬁﬁc” ‘f°%6

(brs, 1H), C CONH2 10.85 (brs, 1H), 12.61 (brs, 1

MS (ESI, El~ =384 H ( MNEylorless ainESTYR - DM, 330 MHz) 52.38
23Slcolli 2; ZiH( N?vﬁg: %4_, 505"15@()0 Mjlz) (s3Hh; B-(a,.7 =12 49, 7.4k, J = 566 Hz,

. 1- 4. m q, =

5.97 (d, J = 16.8 Hz, )7%%@%( 2;1)?&1)89 £ Je2 @,7- 138

7.86-8.12 (m 32a a \ O_\ HH)IH)31’>F>(dNNR13(ﬁDC1®

121.49 MHz) 6 22.82, M5 (ES) N O mz = 582.88 (NH+).

S2Ph NC Slight yellow solid; 'H NVR (CDC13, 300 MHz)

6 1.38- 1.49 (m 6H), 4.1-4.24 (rn, 2H), 4.55 (q, J =

e 2H), 56 (d, J = 12 Hz, lighscrforibf- 7. 68
c°mp§u.2u %t“g&lirf (m .. 32 CI P~O-\ 6h) . 31P NVR
(CDC13 FE Y

6228
(M. NO SO

b 22t ok ot ooy i 8 v - 72

300 MHz) 8 3. d, J = 11 Bz, 34@;3 B,/ 5148 Bz 3. 46 BHY (m, 2H), 7.3
sg- gg (gi—bc]] = H%@o z‘*ﬁf i dd33a 1®5B€r 877 B91H), 943- fm(m, SH), 7.62-
P 31p N %1 49 r\ﬁ—|z(§n’ g“)ai%%ml{% 4@113%(’9@&1 A, 2H), 7P
= HO0 400 N NMR (CDCls, 121.49 MHz) § 73.28, MS (ESL, EI") m/z =
Sozph 534 (MED).
White powder, "H NMR (CDCl, 300 MHz) § 3.80 (d, J =
14.4 Hz, 3H), 5.92 (brs, 1H), 7.32 (dd, J = 1.95 Hz and 9
25b o —~0— =S " Hz, 1H), 7.42-7.58 (m, 4H), 7.8-7.9 (m, 3H), 9.24 (brs,
\ 2 1H), 10.15 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz)
N 0 & 80.48, MS (ESI, EI') m/z = 365 (MH).
Yellow powder, '"H NMR (CDCls, 400 MHz) & 3.86 (d, J =
11.6 Hz, 3H), 7.31 (dd, J = 1.95 Hz and 8.8 Hz, 1H), 7.42-
25 - ~oP=0 NH 7.47 (m, 3H), 7.52-7.56 (m, 1H), 7.69-7.78 (m, 3H), 8.05
2 \ ¢ ° (brs, 1H), 10.63 (brs, 1H), 125 (brs, 1H), P NMR
N S (CDCl;, 101.256 MHz) & 34.54, MS (ESL El") m/z = 365
(MEH).
Yellow powder, "H NMR (CDCl;, 300 MHz) & 1,45 (t, J =
7.2 Hz, 3H), 4.03-4.13 (m, 1H), 4.25-4.36 (m, 1H), 7.3 (dd,
25 ol ~~0-P=0 NH J=1.95 Hz and 8.85 Hz, 1H), 7.41-7.47 (m, 3H), 7.51-7.56
\CCM ? (m, 1H), 7.72-7.79 (m, 3H), 8.01 (brs, 1H), 10.59 (brs, 1H),

N S 12.59 (brs, 1H), *'P NMR (CDCls;, 121.49 MHz) § 32.32,
MS (ESI, EI") m/z = 379 (MH).
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0O 38a P-OCHCI 3 CONH2 N H 198 WO 2006/ 054182
PCT/ 1 B2005/ 004063 Conpound structure Description S~
wGa8me@s41IBOOCH 3 CONH2 N H O 38c C O P-OCH BCTAB2005/004063

/ NJ 38d CCHC 3 CONHZ N HNN
38e O CI OCH3 CONH2

NCONH2 H S11

Compound

26a

27a

28a

29a

30a

Cl

Cl

Cl

Cl

P

A\

N

\
OﬁS

0.

7]

? Tz
g
as

o

O
\
0n-

Cr

7
3

/

IZ o

&

24

structure

Oes

OEt

cOO

NH,

CO,Et

O

Description

White solid,"H NMR (CDCl,, 300 MHz) & 1.18 (t, J=7.2
Hz, 3H), 3.78 (q, J = 7.2 Hz, 2H), 7.33 (44, J=2.1 and 9
Hz, 1H), 7.45-7.75 (m, 14H), 7.93-7.97 (m, 1H), 8-8.04 (m,
2H), *'P NMR (CDCL, 101.256 MHz) & 22.23, MS (ES,

E1") m/z = 564 (MH).

White solid,'H NMR (d,-DMSO, 300 MHz) 8 6.13 (d, J =
1.8 Hz, 1H), 7.22 (dd, J = 2.1 and 8.7 Hz, 1H), 7.53-7.72
(m, 11H), 7.92 (brs, 1H), 10.37 (brs, 1H), 12.84 (brs, 1H),
3p NMR (d5-DMSO, 101.256 MHz) § 26.61, MS (ESI,
EIY) m/z =395 (MIH).

Yellow thick oil, '"H NMR (CDCls, 300 MHz) § 1.36 (t, J =
7.2 Hz, 3H), 4.2-441 (m, 2H), 7.32-7.35 (dd, /= 2.1 Hz
and 9 Hz, 1H), 7.47-7.65 (m, 6H), 7.74-7.81 (m, 2H), 7.88-
7.93 (m, 2H), 8-8.03 (m, 2H), >'P NMR (CDCl;, 101.256
MHz) § 25.04, MS (ESL EI') m/z = 502 (MH).

White solid, 'H NMR (d,-DMSO, 300 MHz) § 2.24 (d, J =
13.5 Hz, 3H), 7.1 (m, 1H), 7.25 (dd, J = 1.2 and 8.7 Hz,
1H), 7.51-7.64 (m, 4H), 7.74-7.8 (m, 2H), 7.83-7.86 (m,
1H), 10.53 (brs, 1H), 12.62 (brs, 1H), *'P NMR (ds-DMSO,
101.256 MHz) & 30.62, MS (ESL, EI") m/z = 333 (MH).

Yellow oil, '"H NMR (CDCl;, 300 MHz) § 1.44 (t, J = 6.5
Hz, 3H), 2.66 (4, J = 11.1 Hz, 6H), 448 (q, J = 6.7 Hz,
2H), 7.34 (d, T = 9.9 Hz, 1H), 7.45-7.52 (m, 5H), 7.60 (m,
1H), 7.85-7.95 (m, 4H), 8.07-8.09 (m, 2H), *'P NMR
(CDCl;, 101 MHz) §25.11 , MS (BSL, EI') m/z = 531

(MH).
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N HN 38 d OCH3 CONH2 N H 199 WO 2006/ 054182
PCT/ | B2005/ 004063 Conpound structure Description 38g
WGOR20@/0R41BCH3 CONH2 | ~ N
HO N 3810, OCH3 O CONH2Z N HON 38 O- OCH3
Cl CONH2 N H

Compound

31a

32a

32b

33a

38a

structure

CI\©j\g——<o—\

SO,Ph

Clmo—\

H NS 38h O OCH3 €EORHR200M04063

Description

Pale orange powder, 'H NMR (ds-DMSO, 300 MHz) &
2.64 (d, J = 11.7 Hz, 6H), 7.32 (dd, J = 2.1 and 8.7 Hz,
1H), 7.5-7.59 (m, 4H), 7.72-7.79 (m, 3H), 7.86 (brs, 1H),
10.85 (brs, 1H), 12.61 (brs, 1H), MS (ESI, EI') m/z = 384
(M+Na).

Slight yellow solid; 'H NMR (CDCl;, 300 MHz) § 1.38-
1.49 (m, 6H), 4.1-4.24 (m, 2H), 4.55 (q, J = 7.2 Hz, 2H),
5.97 (4, J = 16.8 Hz, 1H), 7.16-7.68 (m, 7H), 7.86-8.12 (m,
6H), *'P NMR (CDCls, 121.49 MHz) § 22.82, MS (ES")
m/z = 582.88 (MH").

Slight yellow solid; 'H NMR (CDCl;, 300 MHz) § 1.38-
1.49 (m, 6H), 4.1-4.24 (m, 2H), 4.55 (q, J = 7.2 Hz, 2H),
5.56 (d, J = 12 Hz, 1H), 7.16-7.68 (m, 7H), 7.86-8.12 (m,
6H), *'P NMR (CDCL,, 121.49 MHz) & 22.82, MS (ES")
m/z=582.88 (MH").

White solid, '"H NMR (CDCI3, 300 MHz) & 3.90 (d, J =
11.7 Hz, 3H), 5.80 (brs, 1H), 5.93 (d, J = 16.5 Hz, 1H),
7.39-7.92 (m, 5.93, 8H), 10.16 (brs, 1H), 10.85 (brs, 1H),
*'P NMR (CDCL, 121.49 MHz) & 31.53, MS (ESY) m/z =

400 (M.
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SN 1 38k C O- OCH3 CONH2 N H 200 WO 2006/ 054182

PCT/ 1 B2005/ 004063 Conpound structure Description N
wo20dbY0s43a OCH Cl 3 CONH2 N H N 43b O POOCPICTIHBR05/004063

CONH2 NHN NON 43c - P, ,OCHC 3 CONH2 HN

O Yellowoil, 1H NWR (CDC13, 300 MHz) 6 1.32 (t, J =

6.9, N-P- Ot H, 4.20-4.10 (m 4H), (d, 3 =
Compould |y ohy, S (d, J =3.3 %e%"'%ién 31P
NVR (CDCL3i 121.49 Myg) 12.37, MS (ESI, B) mz = 217

eSS

O=
38b P\O CHs

cl
N—CONH,
N
H

38¢ \P\OCH3

38d P\OCH3

38e O:P\

38f Otp\

ol OCHs
N—CONH,
N
H
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O Yellow oil, 111 NWR (CDC13, 300 M#z) 6 1.2 (t, J =
7.2 N-OBt Hz, 6H), 3.95-4.1 (rn, 4H), 7.25-7.3 (m
waMe6/034183-8 (m 47b CEt 1H), 8.62-8.64 (m 1PET/IB2005/004063
8.83-8.85 (m 1H) 31P NMR (CDC13, 121.49 M) S
15.72. -N,Il Yellow oil, 1H NMR (CDC13, 300 MHz) 8
1.36 (t, J = 7.2 -OFt Hz, 6H), 4. 16-4. 31 m.4H
Compound1-7. 46 (ritrustyye 7.77-7.85 47c OR ( esfhf,m"
7.96-8.01 (m 1H), 8.8-8.82 (m 1H) 31P NWR (CDC13,
121.49 MHz) S 7.16, W (ESI, El) mz = 216 (MH). _
O Brown oil, WCDC13, 300 MHz) 6 1.27 (t, J =
6.9 47d -OR , 8.67-8.71 Hz, 6H), 4.01-4.16 (m
sedH), 7.56-7. @i&(m OEt (m 2H), 31p NMR (CDCL3, 121.49
%\/Hz) Scil4d. 83, OCBp1 WO 2006/ 054182 PCT/ | B2005/ 004063
Corrpountﬂ:i\‘ﬁ%i@ scription (ESI, El) mz = 216
(M. Gl HNIVR (CDC13, 300 MHz) S 1,33 (t, J= 7.2
Hz, 6H), P-Oft 4.04-4.19 (m 4H), 7.32-7.35 (m 1H),
7.41-7.45 (m 1H), 47e S OBt 7.97-8.01 (m 1H), 31P
NVR (CDC13, 121.49 $ S 13.35, Ms (ESI, El) mz =
221.11 (MH). Y e oil, 1H NVR (CDC13, 300 M)

6 1,34 (t, J =\8/7.05 Hz, 6H), 4.06-4.22 (m 4H),
387 16720(m 7.65- --P-OEt 47f S OBt 7.72 (m
31R_N 3 121.49 MHz) 8 12.05, M5 (ESI,

ET) rn/z . . Yellow oil, 1H NWR (CDC13, 300
MHz) S 1, NJ =7.05 0 Hz, 3H) 4.01-4.07 (m

2H) , 73174(“m 2H) , 7.91-7.95 48a P-OEt S OH (m
1H), 12.73 (s, 1H), 31P NMR (CDC13, 101.256 MHz) 6

14. 67. 70
~N

38i P\OCH3

O

2]

©]

e A ]
O
o
pa
T
N

38 ~P~ocH,

o)
38Kk SP~0CH
ol OCHs
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Yellow oil, 1H NMR (CDC13, 300 MHz) 8 1,31 (t, J= 7.05
0 Hz, 3H), 4.04-4.14 (m 2H), 7.12-7.16 (m 1H),
W@ 26006/084188 48b rP-CEt S OH (m 2H), 9. 12 (br spCcti2005/004063
31P NWR (CDC13, 121.49 MHz) 8 14.7. S Yellow sh
povvder 1H NMR (CDC13i 300 MHz) 6 1.41 (t, J = 7.05

1.4 = 7.05 Hz, 3H),

Comp ,457 %r&.‘]u—18l—|zand705l—|z ?ﬁ?c”"?' &6719
(m C|OEt50a1H) 36 (dd, J = 2.4 Hz and 9 Hz,
1H), 7.50-7.56 @oo N O2H), 7.61-7.73 (m 3H),
7.9-7.96 (m 2@@4 14 (m SQzPh 2H), Ms (ESI,
El) mlz = 537 N Yel | owi sh powder, 1H NWVR ( CDC13,
43800 MHz 81% \()t:H3 = 7.05 Hz, 3H), 1.42 (t, J =
7.05 HZ 4.26 (m ~OP~O2H), 4.52 (q, J =
7.05 Hz, O‘dIIcI,J—le—EandQSObCICEt
H, 1H), 7. 5ﬁ41(m IH), 7.47-7.53 (m 2H),

7.58-7.64 NO(m 1H), 7.77-7.84 (m 1H), 7.88-7.92

(m 1H), 8.03-8.15 S&Ph (m 4H), 8.72-8.74 (m IH),
31P NMR (CDC13/ MIN4QN MHz) 6 19.72. 202 WO

2006/ 054182 PCY
Descr| ption $Q I

32005/ 004063 Conpound structure
"H NWR (CDC13i 300 MHz) S 1.37 (t,

3y - @q;l)*a 1.45 (t, J = 7.2 Hz, 3H),
4.05-4.2 W52 (a0, J_ = O 7.2 Hz, 2H), 7.34
(dd, J= 8. , 1H), 7.39 (dd, P-O\ 50c ci J

21and33I'Hz 2H), 7.48-7.54 (m 2H), 7.6-7.65 (m

/ 1H), 7.88 (d, J = 1.8 Hz, 1H), 7.92 (dd, J = 1.8 and
9 Hz, NO 1H), 8 02v& 1 (m 3H), 31P NVR (CDCI3,

121.49 MHz) 6 N\?N
O~
430 \P\
o OCHg
N—CONH,
N
H
<Nj>—(") Yellow oil, '"H NMR (CDCls, 300 MHz) & 1.32 (t, J = 6.9
WARS Hz, 6H), 4.20-4.10 (m, 4H), 9.01 (d, J = 6
a \ et z, 6H), 4.20-4.10 (m, 4H), 9.01 (d, .6 Hz, 2H), 9.31
(d, J = 3.3 Hz, 1H), *'P NMR (CDCl;, 121.49 MHz) §
12.37, MS (ESL, EI") m/z = 217 (MH").
N Yellow oil, "H NMR (CDCl,, 300 MHz) § 1.2 (t, J = 7.2
- Q—}%~0Et Hz, 6H), 3.95-4.1 (m, 4H), 7.25-7.3 (m, 1H), 7.93-8 (m,
OEt 1H), 8.62-8.64 (m, 1H), 8.83-8.85 (m, 1H) *'P NMR
(CDCls, 121.49 MHz) § 15.72.
N ﬁ Yellow oil, '"H NMR (CDCls, 300 MHz) § 1.36 (t, J = 7.2
QT OEt Hz, 6H), 4.16-4.31 (m, 4H), 7.41-7.46 (m, 1H), 7.77-7.85
47c OEt (m, 1H), 7.96-8.01 (m, 1H), 8.8-8.82 (m, 1H) *'P NMR
(CDCL, 121.49 MHz) § 7.16, MS (ESI, EI") m/z = 216
(MHD.
_ ,\l Brown oil, 'H NMR (CDCl;, 300 MHz) § 1.27 (t, J = 6.9
47d NQ—l—OEt Hz, 6H), 4.01-4.16 (m, 4H), 7.56-7.62 (m, 2H), 8.67-8.71
OEt (m, 2H), *'P NMR (CDCl;, 121.49 MHz) § 14.63, MS
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18.36. Wiite powder, 'H NMR (d6-DMVMSO, 300 MHz) 6 1.33
(t, J S=17.05Hz, 3H), 4.03-4.09 (m 1H), 4.15-4.24
wOomoesh18251 O PO-\ 7.21-7.23 (m 1H), 7.34 (#@dT/182005/004063

2.1 and 8.7 Hz, 1H), 7.55- 51 NH2 7.61 (m 2H), 7.7

(d, J = 2.1 Hz, 1H), 8-8.03 (m 2H), / N O 10.12

(brs, 1H), 12.76 (brs, 1H), 31P NMR (d6-DVBO,. H
Compaynd 49 MHz) ®ruslirag M5 (ES) miz = 368. 8eTHiRfio"s

CBei ge powder, "H NWR (CDC13, 300 MHz) 6 3.83 (d, J =

12 Hz, 3H), 5.93 (brs, 1H),(ES%.E§DWZ§£1%WEH),

7.39-7.42 (m 52a OP=0 1H), 7.47 (dd, J = 1.8 Hz and

8.7 Hz, 1H), 7.7 (d, J = 1.8, HOMREEDLCILH00 Miip) 5 1:33 6,1/ = 7.2 Hz, 6H),

(ddd, J= 1. O\l—|z$,)and 2.7 Hz 420918, 4683, 7.50H)35 (N9, LOL-Adb (m, 1H),

476brs, 1H), I —-OBts, 1H), S-). .z = 35
?M—| ). g) 1 Te ?ﬁvg\ﬁ;er, 1II:II) Mﬁ%@gg% %m%gtilﬂ’w MHz) 8
3.77 (d, J 0, P = 12 Hz, 3Bip3, MB.(BY; F1H24 191118001 7. 34
(dd, J = 1.8 and 8.7 11 52b C P-0 NH Hz, 1H),

7.56-7.61 (m 211), 7.66 (delldrpak.dB, HAMRKYDCIG3@IMHZ) 5 1,34 (t, J =

8.05 2 8.05 (mo2H), 10.1 ( 1 r$)6 .
B (ES) inmé_egsm. 7 (Aﬂﬁzoﬁyébo‘f%ﬁ?zégé’ éﬁglfmfﬁd)lﬁ’ﬁhm)’ 769
(CDC13, 30 beb 1.66 (d,7.73 (o 210 PPINNVECTELY L1449 M) § 12.05, MS
1.76 (d, J = 5.4 Hz, 3H), E§7E1§%,=2&1_ﬁ§,1@5 53a Ok
and 21.75 Hz, 211), 3.74 (d, J=10.5 Hz, 6H), 5.12-5.21
(m 1H), 31P NWR (CDC13, 121449 MiFdn&R ép8g, sob/Bimkyd 27 (1, 7=7.05
El) mz = 179 (). 203 WO 2006/ 054182
PCT/ | Bzoosmggi ofﬁonpounoﬁfsélﬁ)ué-f)hf‘-@ (oD Pl T, 28, 7.91-7.95
i 17

®thi ck yel | NVR ( GRCES, 1239¢;, Nz }'p SMR @BCE,d01.356 MHz) §
=3.9 H, 3H), P5(t, 3 =72 H, 3H), 1.54 (d, J = 6
Hz, O p-/ 3H), 2.78 (dd, ¥ 8.1 and 19.5 Hz, 2H),
g: (7)75 gf 1J(r:n 1%,_02 CI7_ g'% 3H) g erich ?1? i lglMRJ(C:DCZ,'B%O pﬁi’z) AR (t, J=7.05
N Hz, 3H), 4.04-4.14 (m, 2H), 7.12-7.16 (m, 1H), 7.61-7.68
450 Q_ZHOEt (m, 2H), 9.12 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) 3
14.7.
/s Yellowish powder, "H NMR (CDCls, 300 MHz) & 1.41 (t, J
— = 7.05 Hz, 3H), 1.49 (t, J = 7.05 Hz, 3H), 4.13-4.28 (m,
o, o oEt 2H), 457 (qd, J = 1.8 Hz and 7.05 Hz, 2H), 7.16-7.19 (m,
>0 N 1H), 7.36 (dd, J = 2.4 Hz and 9 Hz, 1H), 7.50-7.56 (m,
N\SOZPhO 2H), 7.61-7.73 (m, 3H), 7.9-7.96 (m, 2H), 8.1-8.14 (m,
2H), MS (ESI, EI") m/z = 537 (MIL').
N\ Yellowish powder, "H NMR (CDCl;, 300 MHz) & 1.38 (t, J
A = 7.05 Hz, 3H), 1.42 (t, J = 7.05 Hz, 3H), 4.08-4.26 (1,
o ~~0-P=0 oEt 2H), 4.52 (q, J = 7.05 Hz, 2H), 7.34 (dd, J=2.1 Hz and 9
50b \ Hz, 1H), 7.35-7.41 (m, 1H), 7.47-7.53 (m, 2H), 7.58-7.64
N 0O (m, 1H), 7.77-7.84 (m, 1H), 7.88-7.92 (m, 1H), 8.03-8.15
SOzPh (m, 4H), 8.72-8.74 (m, 1H), P NMR (CDCl, 121.49
MFHz) § 19.72.
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OO 56a (dd, J = 2.1 and 8.7 Hz, 1H), 7.5-7.55 (m

oH), 7.63-7.67 10~NO % (m 1H), 7.87 (d, J = 1.8
wokpoehsh1827. 96 (dd, J = 1.2 and 9 O S/ O Hz, 1PET/IB2005/004063

8.1-8.13 (m 2H), 31P NVR (CDCL3, 121.49 Miz) S 8.68,

MS (ESI, El) mz = 511 (M). White solid, 'H NWR

DVBO, 30 8103138 (m 4H), 75(m

°°mp§1‘#ﬂd 1.87-1. %8‘ U 2H), 3.59 (d = Dﬁsﬂ‘p%ﬁ
3H), 7.33 (dd, J= 1. 95 and 8.
C NH2 2 = 8.7 Hzg 111), 7. vf’(%@ﬁ% 3091‘§?S(36r3§(” 7.05 Hz,
1H),10. 23 (brs, (NJD 111), 3UR189({br 52 HLHH), 4DLRINVR2E), 4.52 (g, /

(d6- DVBO, 101. 55—@ 9

355 (MH). Pal egyeJd/omZ oludﬁ%ﬁ%i{kz @gglwszoﬁ‘]‘%%%lz‘y”md
506 1.17 C{ g2/ 3H) J =12 58d(3p Hg 2Hy #8758 (m, IH), 7.6-7.65 (m,
2.81 (m 2 N (d, 3 Fnibsd iz~ s, 18), 601 @8,/ = 1.8 and 0 Hy,

%T)l) , 77327 (d. jsozgh70|_|257?p5, 802-8gé C%H)a g@%eﬁ@;&m 49 MHz) §

Hz, 1H), 7.85 (brs, 1H), 7.8%.(brs, 1H) 10. 10 (brs,
1H), HO 12.64 (brs, 1H, MS (ESI, El) nt/z = 341

(MH0. F Yell ow powder, 'H NwuRe p&de] 31 NBRQZNMA30, B0BMBS) 6 1.33 (t,J
(d, J 12 Hz, 3Hp 4 (d, 4 fte,

J= 2.4 Hz and ?F ﬁN 8.7 I—Iz7055 ﬁg ‘&@_970 %*3%(4 ED424 (m, 1H),
o738 (dd, B\blz\and Pl p&@ﬂmsmdewz pod 815z, 1HD), 7.55-
.59 (d,CI = 7746 (lél,dm) 37 @ B=Ha Hz591a) I8-8203 (m, 2H),

1 1
5.4 Hz, 1H)) 'fglp CKIDI\/R (CI:B@L% brﬁ%‘i‘)’ ’?W ’3#%’%41“ (ds-DMSO,
(t, J= 8.6 H, 1P), 'OF NNR4(9®E1@11323%MS435W3=3®8(MH5
©106.02 (m 2F), M5 (ES) rn/z = 424.04 (M). 204

S AN Beige powder, 'H NMR (CDCl, 300 MHz) & 3.83 (d, J =
— 12 Hz, 3H), 5.93 (brs, 1H), 7.3-7.34 (m, 2H), 7.39-7.42 (m,
5 ol ~0—P=0 1H), 7.47 (dd, J= 1.8 Hz and 8.7 Hz, 1H), 7.7 (d, J= 1.8
a
\ NH, Hz, 1H), 7.91 (ddd, J= 1.2 Hz and 2.7 Hz and 8.1 Hz, 1H),
” o) 10.44 (brs, 1H), 10.95 (brs, 1H), MS (ES) m/z = 353.06
(MH).
SQ White powder, "H NMR (ds-DMSO, 300 MHz) § 3.77 (d, J
Osg ’/ =12 Hz, 3H), 7.22-7.24 (m, 1H), 7.34 (dd, J = 1.8 and 8.7
52b cl ~0 NH, Hz, 1H), 7.56-7.61 (m, 2H), 7.66 (d, J = 1.8 Hz, 1H), 8.01-
N 8.05 (m, 2H), 10.1 (brs, 1H), 12.81 (brs, 1H), MS (ES") m/z
N O =354.7 (MH").
>__\_o Colorless oil, *H NMR (CDCl;, 300 MHz) & 1.66 (d, J =
o |‘%_0Me 3.9 Hz, 3H), 1.76 (d, J = 5.4 Hz, 3H), 2.57 (dd, J = 7.65
53a OMe and 21.75 Hz, 2H), 3.74 (d, J=10.5 Hz, 6H), 5.12-5.21 (m,
1H), *'P NMR (CDCls, 121.49 MHz) § 7.32, MS (ESI, EI")
m/z=179 (MH").
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description F Yell ow powder, 1H NWVR (CDC13, 300 WHz) S
wa.2oe(os4183 = 6.9 Hz, 211), 3.79-3.85 (m 2H), PBTAB2008004063
J = 11.7 Hz, 3H), F-C/ 6.96 (tt, J = 2.4 Hz and 8.7

Hz, 1H), 7.25-7.33 (m 2H), OP=0 CN59b C HN 7. 36

J1.8 H 7.53 dd,J—18Hz |
°°m'°;’”?°' , %‘6”‘3}(_%( J= 1. é Hz 11. 1?15‘%'?"“”

1146(t i H5 4 He, 9 NVR ( CDC13
M) S -106.25 (N_ 2F), Néh’G]ES‘511°WPQ ("9%31 WMHZ)S]Z“(“
Wiite solid, 1H (d6- DVBQG.9 BAGHNHE) (1,6 71114z, 3H17154{d,J 6 Iz,

(s, s | "Gk e 12 I Y fies R oo
335 (MHyy O_\ Hpt-telapdndertiz 2, i}]s\ﬁl(m, 1H), 7.37
t@ 72

el

562d6- DMSO, J =3H) and 8.794:6 11937.6- M55 BkI28), 7.63-7.67

7.19 (dd, ¥ and 8 7 f(i% }48 H%E ?1{%'?')951 J=12 and 9

7.43-7.46 (m /07 58-7. 68 7Y
C-\ \ NH2 11. %5iibrs 1H) Hzlm),lzsl%b}csn,zli)lri)‘PNmrecmlzmMHz)

(d6-DMSO, N O 49 MHz Sl mz =
365 (MH). H OFf e povang“%]Mélf\lhIw)% VS EMz;)oo ’

MZ) 6 2.3 (s, O~ - 7.26 (dd, J = 2 and 8.8 Hz,

éll:bl) ; 2'27'(gr73(m - 88%(11%‘ soth% ch 181\4%053;50(1\591@ 5 1.03-138
1H). 12.49 (brs ’ 31P mmdwawgm@llszs@smzﬁmw(w—
Mz) 8 23. 81, n%pcgsr El) 10 338493 - lmndwmemmg(w

spowder, CH_DAR (H6-DWEO, 300 I\/Hz)
6H), 7. 2-7. & . 7.37-% 85 ’(‘ﬁj@i@lﬁs g‘%ﬂ; S’FS 181023 ors,
a NH2 111) & (DS, 1H)IH), 10656 bils: PM(d&IZMSﬂQ, 101.256 MHz)

(brs, 1H, Ms (ESl, ET) M543 53 IBSEEIVEYY mAL 85 v,

Pale yellow solid, 'H NMR (d,-DMSO, 300 MHz) & 1.17
/ (d, J=3.6 Hz, 3H), 1.55 (d, J=5.7, Hz, 3H), 2.81 (m, 2H),

Ou 3.62 (d, J = 11.1 Hz, 3H), 5.0 (m, 1H), 7.33 (dd, J = 2.0
57b SP~o”

ol NH and 8.7 Hz, 1H), 7.57 (4, J = 8.7 Hz, 1H), 7.68 (d, J=2.0 -
2
m Hz, 1H), 7.85 (brs, 1H), 7.87 (brs, 1H),10.10 (brs, 1H),

12.64 (brs, 1H), MS (ESI, EI") m/z = 341 (MH").

F Yellow powder, "H NMR (CDCls, 300 MHz) & 3.88 (d, J =
12 Hz, 3H), 4.4 (d, J = 5.4 Hz, 2H), 6.98 (tt, J = 2.4 Hz and
8.7 Hz, 1H), 7.26-7.31 (m, 2H), 7.38 (dd, J = 1.8 Hz and
_/ 8.7 Hz, 1H), 7.59 (d, J = 1.5 Hz, 1H), 7.46 (dd, /= 1.8 Hz
) and 8.7 Hz, 1H), 11.24 (brs, 1H), 11.79 (t, J = 5.4 Hz, 1H),

3lp NMR (CDCls, 121.49 MHz) & 30.82 (t, J = 8.6 Hz, 1P),

F NMR (CDCl;, 282.40 MHz) § -106.02 (m, 2F), MS

(ES) m/z = 424.04 (MH).

HN
59a \
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°°mP3"'Eb 39 119F5 Nﬁ??&"tdﬁ

H 205 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description F F Orange powder,
wOdesDyB® 300 MHz) S 7.27
1H), 7.48-7.54 (m 3H),

J—18Hz 1H),
1253 brs

1F), -137.3 (m 1F),
The follown
present i
limt th
PCT/ 1 B2005

tion,

Conmpound = Figu i

7.61- - 7.71 (m 1H),

7. 9 (brs,
31P NWVR (d6- DVSO, D101 lt\[HZ NH 2

DVBO, 282.4 NHz) s ei“é? 8" (n

MS (ESI,

exanpl es ar eYBI#‘tB‘VI?OG’é%L tHoNMFI( ¢y 4

and ar es.9iHz, 119, YWBY3. 85r(h1,ezmeﬂ87t(a, J=11.7 Hz, 3H),
pe of the inv

b’#’L EEB% ;{896029 \rg’\@ Sk /{e?'éf'];.'g%.ﬁ (m, 2H),

t hod RF3RA, RFR3 HZQ TH)PZ5 (A, P\=J -HHz and 8.7 Hz,

C”l_gg%%(ra[\lbg—_ébﬁz%%/uhhwm 1HY, 11.46 t, J =
NCPBA (70% i n" vvater) 172. 5'?4212511—1)

1H NWR

(dd, J = 1.95 and 8C®1B14n5/004063
7.85 (d,
1H), 10.54 60g Cl P-OH (brs,

N O

EL) o1 NFH%(@M{{H)@ 28 (t,J=

13982__401%3.) 8 -106.25 (m,

pyri di ne precursor was di ssplMe@ES T wehkhonoeidaim (or in

CH2d 2) under stirring

allowed to

roomt enper at ur e;

m chl or oper oxybew aci dwas saddedNmRdseso,sae MIHRNS 7.14-7-17

Os
P~0oH

60a
Cl NH
m 2
N O
H

H4CO

60b HO-P=0
Cl \ NH,

O\\E

P~0oH

60d
Cl NH
% "’
N o)
H

Os
60f “P~0oH

Cl NH
<"
N O
H

(m, 1H), 7.32-7.73 (m, 7H), 8.16 (brs, 1H), 11.78 (brs, 1H),
12 (brs, 1H), MS (ESL, EIY) m/z 335 (MH).

White powder, "H NMR (d-DMSO, 300 MHz) & 3.72 (s,
3H), 6.9-6.93 (m, 2H), 7.19 (dd, J = 1.5 Hz and 8.7 Hz,
1H), 7.43-7.46 (m, 1H), 7.58-7.69.(m, 3H), 8-8.03 (m, 1H),
11.25 (brs, 1H), 12.15 (brs, 1H), *'P NMR (d;-DMSO,
121.49 MHz) & 31.44, MS (ESI, BI") m/z = 365 (MIT").

Off white powder, "H NMR (d5-DMSO, 400 MHz) 8 2.3 (s,
3H), 7.26 (dd, J = 2 and 8.8 Hz, 1H), 7.3-7.37 (m, 2H),
7.46-7.54 (m, 3H), 7.82 (brs, 1H), 7.88 (brs, 1H), 10.69
(brs, 1H), 12.49 (brs, 1H), *'P NMR (ds-DMSO, 101.256
MHz) & 23.81, MS (ESI, EI*) m/z = 349 (MH").

Off white powder, "H NMR (ds;-DMSO, 300 MHz) § 2.21
(s, 6H), 7.2-7.28 (m, 2H), 7.37-7.53 (m, 3H), 7.79 (brs,
1H), 7.87 (brs, 1H), 10.68 (brs, 1H), 12.47 (brs, 1H), MS
(ESL, EI") m/z =363 (MH").
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stir overnight (-15H). The m xture was diluted with

di chl or onet hane and extracted with a m xture of
weatasroatse K2C03 / H20 (1/3). The aqueous | ayePCWaB2005/004063

extracted three tinmes with dichl oronmethane. The

conmbi ned organic |ayer was dried over sodi um sul phat e,

Compblhd €r ed andgggiig@nt rated under reduce re
(TLC. dichl o?orret hane/ nmet hanol = 9/1). ‘?"eg&cﬁ)ﬁ%ge

product was then puri fied chr ojrat .
Compounds synt he&y s 5 207 280 @5112%@%?(‘}{“)1“80’ 300 MHz) § 7.27

PCT/ | B2005/ 00406 9-\ N(4d, £ =P-95Nnd®.8DHz, O, 3,485 .54 (m, 3H), 7.61-
O--P'p cl cI O /' N HN7 Yig dA‘JO?rmrﬂu
én 1 - O Qp- nl'ﬁ’iﬁl « ﬁg%(bfu{) 10.54

S p cl
Conmpound - PP 'QH O-P éberHbllzfﬁ &, 1,51)}_Il deDNSQ, 101 MEHZ)
H HN Conp S\ Gund 1§ 2089 FPFNSR @;DRIKOP282 M) §-133.8 (m,
¢l pPcl NN O 1), 137.3 (m, 1), s (BSL, BIY iz = 371 e,

The following examples are provided to illustrate the present invention, and are

in no way intended to limit the scope of the invention.
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Compound G Conmpound H 208 WD 2006/ 054182

PCT/ 1 B2005/ 004063 F o- , O_ Pte! O NHNNHNS H
weél2o0mspeand | Conpound J NF I O 0- 0--P ° OpOTMB20Q5/004063

Cl OO0 HNHN HH Conpound K Conpound L \ H3C CH3 O

_0IN d \POO=Po/CH3 H C / \' N HHONNO

Conmpound N Conpound MH3C CH3 F CH3 N F

EXAMPLES
X. Compound synthesis
General Synthetic Method
N\_-R1R2
/ \/\R1.R2 / /\
\ \ b
O\ +
O\P§o N P\o / N\
0 / \ CHCI AN 2
SN\ _ e \ _
RRe Tl — mCPBA S -
F N BN RT N HN
Compound FwW Equivalent
CHClIs (or CH,Cly) 75ml/mmol
mCPBA (70% in water) 172.57 2.5
Experimental :

The pyridine precursor was dissolved in chloroform (or in CH,Cl,) under stirring
at room temperature; m-chloroperoxybenzoic acid was added and the reaction allowed to

stir overnight (~15H).

The mixture was diluted with dichloromethane and extracted with a mixture of
saturated K,CO3 / H,O (1/3).

The aqueous layer was extracted three times with dichloromethane. The
combined organic layer was dried over sodium sulphate, filtered and concentrated under
reduced pressure. (TLC: dichloromethane/methanol = 9/1). The crude product was then

purified by chromatography.

Compounds synthesised;
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O=P-,, /ICH3 OGP~ /CH3 C OOC OH NHNNO
Conpound P N 209 WO 2006/ 054182 PCT/ |1 B2005/ 004063

wQaanpoand20 Exanpl e 1.

PCT/IB2005/004063

Et hyl 3- br ono- 5- chl or o- | - (phenyl sul fonyl ) - 1Hi ndol e- 2-c¢

ar boxyl ate a) Synt hesi s of et hyI

S5=chi-oro=t<(phenytsut fonyt)=ttFimndote=2-cqrboxytateas
starting mat (based on work of Silvesy De
Martino G, ) g| na G, Artfico M, Massg argiu
L., Mira M -G, Marcéddu T., La \Co .
. 46: fA82-2493): N =50 Toa S
sol uti on of “Px
ar boxyl at \ 476 N
was [added 0/0i | N\e—
Dl ) portl onwi|se. Af end of gas
yl'sul fonyl chlforide (0772 Tjn N
nunol ) vvas added The reacti on m xture was stirred for
1 H(TLC &y el uant |di chl orone %e)i
little armunt) Lﬁﬁ vvater was added car ef ult(rl)y an g/F was
washed wi tt\water and brine. | After drying
evapor ati on Jof gplyents the gonmpound was p by
chr omat ogr ag on silica gell (eluant:
cycl ohexahe/ EF6Ac 9/1 tq-7/3) to afford Yprojected /(}
indole (1064 g, 90%yfeld. |Of-white s HpgolH NVR-fy
( -DI\/SO) Sl\QO(t JXNT.-2 Hz, @ 4.35 [q,”J .2\
Hg’(? A7 (5P Y8 dd, Nanth 0. 2 HZ).
7.62- (d, J= 2.2 \99 ¢m
2H), B0 YH, JRANS- ); MS|(ESI, mgj 36— .
b) Synt he3|§ of ethyl
3-brono-5-chl oro-1 - (phenyl suljf onyl )-1H-|d1qdol e- 2-
car boxyl afempotret Gedi ate: Br | C \ 0-\ mpoyndlh 210
\
I< : { Cl< : ( 7\
Compound E Compound F
F F.
F
o P o) ~
“Px N SSx N
\ \O
cl /N cl 0 /N
_/ \ _
N HN
H
Compound G Compound H
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WD 2006/ 054182 PCT/ | B2005/ 004063 To a stirred

sol ution of ethyl
weo-20lslos#182| - ( phenyl sul fonyl ) - 1H i ndol e- 2 car boRgirAB®05/004063

(4.83 g, 13.27 mmol) in DVMF (40 L) under N2, was

added a solution of bromne (1.3 nL, 26.54 nmmol) in

DVF (10 ). Reaction media was stirred at
wat er was agdad (150 nL) and was extractef
&) (3x100 nL). | Organic | aye
gd sol ution off Na2SC6, dr\ ed
evaporated tjo give a ¢ Pude yeIIOM/oiI O" [

by chronéfbggﬁphy o) licalg
f Io--xan- Etcep 1) \ ffor
(5.5 ~ O f whi
(d6- > «7 J=17.2
Hz, 2M N5g- 1IN (m 4H),| 7.77 (% 1HH

(m 3H) ; (ESI, El) mz 3 442-444 (MH'). Method A:

Typi cal ocedu for the synthesis of
5- chIoroQ%’ nd E%9¥EundJ

(di al koxyphaosphoryl)-1-(phenvl sulfonvl)-1Hindole-2-ca

rboxyl at e 5- chl orjo- 3-f

al koxy( phe osphoryl | -1 -|( phenvl sul fon dol e

- 2- car boxyl To a stigred jand cool ed {- 9% solutloQ}
of ethyl &-Hdrono-5- cm ro-|- O~p

Qﬁhenylsulf ol e-2- carpoxyl at e 050 I}{

[ gha-=17 \ ) under®™™ WS

(2. m., 0.60

5 H ropriate jchorop FOS|
(0. 60 nnvl)lmas added dropwijse at the sane
tenperature. The reaction was allowed to warmup to RT
over 3 HCompGund®ni toring, el uant di chl Compeirdine/
ETOAc 9/1). Water was then added (5 nL). Extraction

—w th BtOAC (3X 20~ i) drying and evaporation ted 10 a

crude oil tp purified
silica gel. pl ex 2. Et hyl
5-ch|oro\3 gt hoxyphogphor
i ndol e- 2-4 car boxyl at e \ g

2006/ 0541%7P§@T/IBZ 1004063 Method A an:ru fjesal o

gel (ejua

= 7.1 oY, 199 (t,
m 4H), 4. 4EoppomdN= 7.1

Hz, H) =21 4dnd 8.7 H, 1H), 7.67-7.82
Cé“%% Ig‘ﬂz (m 2H): B1P NMR (d6-DMVBO, 101 M)

Hsléu L= =" B CH3 LILY F CH3

m
N
7 ' Compound P
\N
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500 (MH). Exanple 3. Ethyl

5-chl or o- 3-[ et hoxy( phenyl ) phosphoryl | -1 -(phenyl sul f ony
woOpedskis4ismdol e- 2- car boxyl ate a) Synt hesi s of ePOyiB2005/004063

hydr ogen phenyl phosphonochl ori date internedi ate was

synt hesi zed according to Smth A B. Ill, Ducry L.,
Corbett, d&ﬁ\ﬂ schmann RTOrg. — tett: 2000,
2:3887-3890" 1) Synt hesi's of | di et hyl

phcnw,“mop“wuﬁe— O—u—&P-OEt—OFt—Col-orless ol

1H NVR (CDC13, 250 MHz) 6 1,33 (t, J = 7.1 Hz, 6H),

4. 05 4 25 (n1 4FD 7.46-7. 57 (n1 SFD 7.78-7.87 (m

215 hld ‘ B golet hemiboxvlate

hydrogen phenylphosphonate O QHOE OH

ethyl
?ol @y | 8yathetil ,of%ﬂwﬁcg@@%l%hé’iﬁ&uﬁﬁ)ﬁﬁ) fifzim%ale(zt@argaxylate as
starjg, maycqu_%agg o(lmorgiquﬁm)st@R @ Marting) G, ngegmG Dhrtico M.,

Mﬁ%%égg@w%ér%%)%g%ﬁ%ng&1 or‘?"a‘%‘gwg@'cﬁ%l tPthﬁgé Chem. 2003,

46:0a82-0ud3)g physical characteristics: O Q-OEt a 3l1p
NVR (CDC13, 101 MHz) 610.20 and 10.24. 212 WD

2006/ 054182 PCT/ | BZ005/.004063 Obleynt hesi s of fi nal
product Et hyl 5-ch|or= ’ henyl)phosphoryl] 1-
(phenyl sul fonyl ) - 1H i Rdgke 01- C N

O O;S,O
To a stirred and cooled (0°C) solution of ethyl-5-chloroindole-2-carboxylate

(1.052g, 4.70 mmol) in DMF (25 mL) under N,, was added NaH (60% in oil, 230 mg,
5.64 mmol) portionwise. After the end of gas evolution, phenylsulfonyl chloride (0.72

boxyl at e:

ml, 5.64 mmol) was added. The reaction mixture was stirred for 1 H (TLC monitoring,
eluant dichloromethane). A little amount of water was added carefully and DMF was
evaporated. Crude residue was dissolved in EtOAc and washed with water and brine.
After drying and evaporation of solvents the compound was purified by chromatography
on silica gel (eluant: cyclohexane/EtOAc 9/1 to 7/3) to afford protected indole (1.547 g,
90% yield. Off-white solid; '"H NMR (ds-DMSO) 6 1,30 (t, J = 7.2 Hz, 3H),4.35(q, J =
7.2 Hz, 2H), 7.37 (s, 1H), 7.53 (dd, J = 2.2 and 9.1 Hz), 7.62-7.77 (m, 3H), 7.80 (d, J =
2.2 Hz, 1H), 7.99 (m, 2H), 8.06 (d, J = 9.1 Hz); MS (ESI, EI') m/z = 364 (MH™).

b) Synthesis of ethyl 3-bromo-5-chloro-1-(phenylsulfonyl)-1H-indole-2-

carboxylate intermediate:
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(r);S;O0 f Method A Purification by chromatography
on silica gel (eluant: dichloronethane/ Et OAc 9/1)
wahbwroded2 debr om nat ed i ndol e(318 ng) and t henPdesB10e£004063
indole (326 ng, 41%yvyield). Colorless oil; "H NWR
Ed6DI\/SO 300 MHz) 6 1,27 (t, J= 7.1 Hz, 3H), 1,36
t 0 4 7 -
Tch) sx}flrgqlz 90%?}) %f 3 | 5§<ﬁ%lor_ol eﬁﬁsul@o y1) lfi—lndole 2
caﬂNSiRlate‘j(% oVBO 3. mmwa)m @ME (40 nNB) st NzEW)‘»S nd d a=sc93t20n of

broalch Ble0bat HiRgD A0 DM (L U ResgPy Frssia st af R 48,

watb %@yzkcﬁiéhf(gwlﬁmi Hniinded @xBactal kaxy Idatt@oraﬂle@mt i®si® mL).
of di et hyl 5-di net hyl phenyl &hosphonat e internmedi ate

Or@nmdambrn)gas washedwibce sswetedvelution ofiNad0F driefgad fugperated to

o B0y AP B LA, Wiy O

cycl(l%lexe(rfél’E%@‘Atc 9/¢y sffeldeX a%bﬁﬁ@é&a ®idie (afs‘élergj @a% memd UOET white

g, ield) as a colorless oil;
soha M%)) &1, 17 §3J¢17.2 bz, 31).6- 4&z(q, .éﬁ)7 2 Hz 323{)6 4.59-7.68

<m,f@a57.?z?m1ﬁ§i§§%2%.o% s Bb s -6 (Y. o

2006/ 054182 PCT/ 1 B2005/ 004063 O her internedi ates are
synt hesi zed according to Exanple 3 (i, ii and iii). b)
Synt hesi s of Ethyl

Mebhdih! @r:0- "Bvdl&lllhomm(cht’ﬁredl fmt hitile p heymyldsisphofs DEthvslI 15-¢hloro 3-

henyl sul T onyl a
dl(E y y) nlslulf - car boxyl at e: \

e "_’ ol J.':.:.m Ll
SOI | d 1H N 6- I\/HZ ‘ 7 1
3H) ] To 1a38tn(q S\g 7:%)%/1882 (%&9&) soiu‘uon o% e&'xtyl 3]Eromo 5 Hﬁloro 1-
(phenylsulfonyl)-1H-indole-2-carboxylate ( 0.50 mmol) in anhydrous THF (2.5 mL)
under N, was added #-Buli (2.5M in hexanes, 0.24 mL, 0.60 mmol) dropwise. After 5

min at -90°C, appropriate chorophosphosphus reagent (0.60 mmol) was added dropwise
at the same temperature. The reaction was allowed to warm up to RT over 3 H (TLC
monitoring, eluant dichloromethane/ ETOAc 9/1). Water was then added (5 mlL).
Extraction with EtOAc (3% 20 mL) drying and evaporation led to a crude oil that was
purified by chromatography on silica gel.

Example 2. Ethyl 5-chloro-3-(diethoxyphosphoryl)-1-(phenylsulfonyl)-1 H-indole-2-
carboxylate

o\\P\O/\

Clmo—\
N ©

=570
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2.30 (s, 6H), 3.94-4.06 (m 2H), 4.44 (q, J= 7.1 Hz,

2H), 7.25 (s, 1H), 7.39 (s, 1H), 7.42 (s, 1H), 7.53
woQdd6/0341822. 1 and 9.0 Hz, 1H), 7.65-7.71 (m 2PET/1B2005/004063

7.77-7.82 (m 2H), 8.05- 8.11 (m 3H); 31P NWR

(d6- DMSO, 101 MHz) 6 23.6; Ms (ESI, EI') in/z = 560

| I
$re oxyﬁEﬁeE& Ka 12¥yqy5 Fﬁ}%&ﬁe r%ja[phéﬁ ¢ on I hcfH— gel (eluant:

dlchll?ﬁ@hlethﬁteﬁ]ﬂl?fm(gﬂl ab ES/H)afﬁiydB‘th:Slred nfdol:h (&6 Ir(yg 71;% yleld) White
n nat ti
solBF %ﬁﬂi’t@?{é%ﬁ%@%@&gﬂ NG BT (0 1. 1%, BDIE AR T 1Dz, 3H),

YRR I3 e T S O 7.

(m} 4H)9t8hy7L@m a8, 28);6% MMR 19,-0MSOTa0) MHARES D¢ MSESL EI') m/z =

mxtyre was stirred at RT 2h. The reaction mxture
SOQ\ﬁﬂPﬁhshed with a solution of HO 1IN (50 nmL). Aqueous

| ayer was extracted with dichoronethane. Combi ned
Ex@ I3¢_ [HIBSE $-0l6 k-84 éthdx vl pHenylyhosph s1od]ed(phegelsulfonyh-1.H-
. reduce pressure. The crude oil was purified by
indole-2rearboxyidtey on silica gel (El uant:

cycl ohexane/ Et OAc 6/4) to afford di met hyl

pheay!| Simthesio nétethyd shyd?dgbn \iDeR ipBoPHItGhloridate intermediate was

PCT/ |1 B2005/004063 . cql or oi I (1, 2% yi.el d) .

s M@Eaeeﬂﬁ@fg to 35t A ot Prey bd,&%*%é}%%%-@ Tirdesiug R. Or.
Let? 24)@0725&7(,31390’3%0 7.76-7.84 (m 2H) ;31P NMR (CDCL13,
22.2. O her internediates are synt hesi sed

g;:c?ir glaln% $g&ﬁ n‘%ltcﬁstgyfphenylphospgonate - b) synthesis

5-chl or o- 3 [nethoxy(phenyl)phosphoryl] 1-

(phenyl sul fonyl)-1Hi nd Qar boxylate: n\N | P-0
Cl p-\' N o0;S; O Mt hod 1¢Mtess oil; 1H NWR
(CDC13, 300 MHz) 6 1.45 DE7. 2 Hz, 3H) 3.80 (d,

J = 11.4 Hz,3H), 4.54 (q, J = 7.2 Hz, 2H), 7.36 (dd, J

7 74
COIor%?ess’loﬂW@igﬁ}éfg{ g@ iﬁso M?Hz% 1 3§5f7\mm7 5% 6}?)1&405 4, 9;9‘ (m, 4H),

7.4867.37 (VSH)EDBN78- 7E8.7 (m,nZH) PHYMR((KZEB@L% 101 MHZ) 5 19.3.
i) Synthesis of ethy! hydrogen phenylphosphonate:
O

1]
e

OH

Colorless oil; "H NMR (CDClLs, 300 MHz) § 1,32 (t, /= 7.3 Hz, 3H), 4.08 (q, /= 7.3 Hz,
2H), 7.42-7.56 (m, 3H), 7.79-7.86 (m, 2H), 10.67 (brs, 1H);*'P NMR (CDCls, 101
MHz) § 21.3;

iii) Synthesis of ethyl hydrogen phenylphosphonochloridate having the

following physical characteristics:
o]

]
(Jos

Cl

P NMR (CDCls, 101 MHz) § 10.20 and 10.24.
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Exanpl e 6. Ethyl

2- (am nocar bonyl ) -5-chl oro-1 Hi ndol - 3-yl - (phenyl ) phosp
waiomtos4180, .p ii C I NH2 N O H PCT/IB2005/004063

Et hyl - 5-chl or o- 3- [ et hoxy( phenyl ) phosphoryl ]-1-(phenyls

ul fonyl)-1Hi ndol e-2- carboxylate (268 ng, 0.50 mol)

was di ssolved in a saturated solution of ammnia in

nmet hanol (5 nL) in a pressure tube. The tube was

cec TVt Bo il sy ERO oot B RISt by -

(pHeﬁylsalfdﬂyl) ﬂ?ﬁﬁdol@-@&ﬁ%&?&aﬂﬁ of solvents, puri fl cation
by” chr omat ography on silica gel (eluant:

di chl or omet hane/ MeOH 95/5 to 1) af f orded desired
car boxani de i ndole (107 ny, @o 215 WD 2006/ 054182
PCT/ | B2005/ 004063 i el d)O e solid; 1H NWR

(d6-DVSO, 300 MHz) 6 1,34 Fp.yd s 7.1 Hz, 3H), 4.05

(m 1H), 4.20 (m Q4K ? J =21 and 8. 7THz,

1H), 7.49-7.61 (m 5 @ 3> 5 m 2H), 8.02 (brs,
1H), 10,27 (brs, 1H), W(blos 1H); 31P NWR

(d6-DVSO, 101 mMHz) 8 31. é,,Sﬂl\@ (ESI, El) mz = 363

(M#). Exanmple 7. Ethyl

2- (am nocar bonyl ) -5-chl oro | ndol - 3-yl - (3, 5-di net hyl
phenyl ) phosphonate O C NO H Same procedure

as described in exenple 5. white solid; 'H NWR

(d6i\ﬂiﬁ%@ 200 piMHoatibn 1, b'§/2 éﬁromlltbf} é@lszon 3Eghca2 %ﬁ (eluant:

(s H),390403m1,409
dlcbk)xomeﬂ)l@nemtma 933 a(ffqrd@ll—k)le;brc?mﬁﬂte(ddnh,dolt(i!:lS]mg) andl tBerOdesired

indpfs 36 bies 41003 Golpdes ot Ff R IS Qi) 7 =

7. 1'\%)3}9 13837 M5 (82! 33t 203938 (YHH: 7. BXBRIS B51-7.83
(m2t uahmwanb@mwm S"PCRMR @%JDMS@d 001 BAH)-H3HRME)BEROEI") m/z

hi O-P-O d NH NO
= 532 ).
Example 4. Ethyl  5-chloro-3-[ethoxy(3.5-dimethylphenyD))phosphorvll-1-

(phenvlsulfonyl)-1 H-indole-2-carboxylate

a) Synthesis of diethyl 3,5-dimethylphenylphosphonate intermediate according
to method described by Hirao T., Masunaga T., Oshiro Y., Agawa T. Synthesis 1981, 56-

57.
Q
O

OEt

Purification by chromatography on silica gel (eluant: cyclohexane/EtOAc 6/4) afforded
product (1.625 g, 61% yield) as a colorless oil; "H NMR (CDCls, 300 MHz) § 1,33 (t, J =
7.0 Hz, 6H), 2.35 (s, 6H), 4.02-4.18 (m, 4H), 7.18 (s, 1H), 7.40 (s, 1H), 7.45 (s, 1H) ;’'P
NMR (CDCls, 101 MHZ) § 20.3.
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Sane procedure as described in exenple 5. Pale yell ow
powder; 1H NVR (CDC13, 300 MHz) 6 3.85 (d, J= 11.4
woi200686)1826. 08 (broad s, 1H), 7.30 (dd, J= 2. 0ramaB2095/@4063
Hz, 1H), 7.36-7.56 (m 4H), 7.68 (d, J = 1.8 Hz, 1H),
7.73-7.81 (m 2H), 10.78 (broad s, 1H), 10.03 (broad

ol iR NS SIS AT
S0 e SO 2 S

(PR Isaln1F RN L SriRoRt: ed in vitro by a rapid,
sehsitive, and autonated assay that involves the

reducti on of 3-(4,5-

di met hyl t hi azol - 2-yl) -2, 5-di ph

(MIT). An HI V-transforned & ne that is highly

perm ssive and sel ective for»#V infection, such as,

for exanple, the T-4 cel ’SPiges~MI-4, is chosen as

the target cell 1ing al., Int. J. Cancer,

1985, 36:445-451). In yctidon of

3- (4, 5-di net hyl t hi azol N) - 2,5- di phenyl - tetrazolium

brom de (MIT) as assessedoss%@t rophotonetrically is

the standard by which the yiability of both

nock-infected cells and H ect ed cells is

neasured. Inhibition of the<HM V-induced cytopathic

effect serves as the end-point. A 50% cytotoxic

congghtdpt 10N f’%@&tibﬁ M chionBSd AR asnt N8lica gel  (eluant:

concentration of conpound that reduces the absorbance
diahflorbinethrmr B0 Aé 86158 chffontet mpbdwa (s @ nigy 56Wyielhas a light yellow

G T TG T A, I ST

t 180 = t( Ol L/ i t
24ER o8P o, RIS ot s o el . 742
(s,déR)s V59 (ddabared afid®.0d]z 3&D; 7.66-7ano(nt 21Dk 747 7+'882 (m, 2H), 8.05-

in_H V-inf d |]s; [).4+is th
s GRS Salh i BAGEH S -l RS S
control cells; and (ODnock infected cells) is the

optical density neasured for control, nock-infected
cells that are untreated. Optical density val ues

yl tetrazol i um bromn de

Exafile 8! Wil 8-chGRES ik
anti-Hr v e OTTY ) at p 70 P
indaledrairbexylatet he preceding fornula is defined as the
50% i nhi bitory concentration (1C50 in M. The
sel @§tynthdsks dfg@¥thyShhenyphophonae: as the ratio of the
CC509 }tno the I C50 ?ﬁb angl?hgiﬂhenbodi ment, the p24 ELI SA
assay is used to determne the efficacy of an
anti-H V compound. Thi sg_r i cation imunoassay
nmeasures the anmount of QN v(i{\{r})a capsid (core)
antigen present, and is availd% e comercially from

sources such as, for exanple, Coulter .
Cor plr msaletivr affeenseraphosphayl(dighlendss (lombok-35 wpol) in anhydrous

dichloromethane (25 mL) was added dropwise at 0°C ethanol (1,12 mL, 19.04 mmol)

following by triethylamine (2,65 mL, 19.04 mmol). The raction mixture was stirred at
RT 2h. The reaction mixture was washed with a solution of HC1 1N (50 mL). Aqueous
layer was extracted with dichoromethane. Combined organic phases were dried and
concentrated under reduce pressure. The crude oil was purified by chromatography on

silica gel(Eluant: cyclohexane/EtOAc 6/4) to afford dimethyl phenylphosphonate as
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Still other enbodi nents include a reverse trancriptase

assay in which the anmount of viral replication is
woresised2by utilizing a honopol ymer poly rA oPCGeBI#5/004063

tenplate priner systemthat quantifies the

incorporation into cells of tritiated thym di ne

o R B, B a1 S BRI IR AIB 0 0E G 111 o

3B), 7ri4nn B8, 24),.7. A- B840 o] 218) 2 IPKMR (DO, aﬁ@@yﬁ{ 3022,
enpl oys 217 WO 2006/ 054182 PCT/IBZ 05/ 004063 M SS,

Oh@'ﬂfte(;%dla?% 218§ escenF&Z%]Pdlg a&a?n 1611%3513) havi ng

un1ne cen
colorinmetric endpoint; and an attachnent- and fusi on-
inhibition assay that utilizes indicator cell |ines

and quantitation by chem | um nescent, colorinetric or
i crigsgopheasisevhfinalt produdt Stthyth&ichldres datetivxly(tieh yidtosphoryl]-1-

rm ngham AL). In one
g X%ﬁﬁ@ﬁ%j@%@“fhﬁgﬁn%eﬁﬁﬁ Sunds of the present
i nvention do not exhibit cross resistance with other
non- nucl eosi de reverse transcrypt\se inhibitors
(NNRTIs), in that the conpouny f the present
i nvention display an EC50 (iQw r concentration) in
a nmutant HV strain gf ¢ h&h _approxi mately 50,
25, 10 or 1 M concentra pi cal enbodi nent,
the NNRTIs display an ECH tant HV strain of
| ess than approximtely 5, 850 or 0.1 pM
concentration. The degree 0fO°Cy 0ss- r esi st ance agai nst
a drug resistant strain of H Y % neasured by
assessing the EC50 of the des 8 oxo- pyri m di ne

conmpound in the target nmutated, i.e., drug resistant,
virus. Therefore, ﬁgot her inportant enbodi nent of
t hi SMethedri Gpforless r?élt MBACDGle 300 Mz dAtdSdht/ il 2rHz, 3H),

085 t,d i ncl u
S PSS el VA 2 IR om0t 1)
7. md@ne(np @mpmuam % (&auH,) 202410 qm, 34y ¥épi mqmzcwh, 101 MHz) &
tautoner thereof. Biolg i cal Act|V|ty Agai nst Drug
2635 VS (BB EE) etk rS 18 I n one enbodi nent the
phenyl i ndol es of the present invention do not exhibit
cross resistance with other non-nucl eosi des reverse
transcriptase inhibitors (NNRTI), in that it dlsplays
j HL.\V

Eﬁﬂnég%o #ﬂl&l %:'gil-iﬁ inocon I [5%1518 >

m cronol ar concentration. In typi ci al enbodi nent,
the non-nucl eosi des revers nscriptase inhibitors
(NNRTI') displays an EC50 (in ar concentrations) in
a mutant HV strain of |es¥f{han approximtely 5, 2.5,
1 or 0.1 mcronolacicgrgentratygn. The degree of
Cross-resistance agai g resistant strain of

H 'V can easily be nea Py agsessing the EC50 of
the desired indole in the thkhrget

Ethyl-5-chloro-3-{ethoxy(phenyl)phosphoryl]-1-(phenylsulfonyl)-1H-indole-2-
carboxylate (268 mg, 0.50 mmol) was dissolved in a saturated solution of ammonia in
methanol (5 mL) in a pressure tube. The tube was heated under microwave irradiation
under pressure at 65°C (Maximum power input 100W, CEM discover apparatus) for 2 H.
After evaporation of solvents, purification by chromatography on silica gel (eluant:

dichloromethane/MeOH 95/5 to 9/1) afforded desired carboxamide indole (107 mg, 81%
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nmutated i.e., drug resistant, virus. Therefore, in

anot her inportant enbodi nent of this invention, a
worblemd4msor treating a patient with a cross-r eeTABANG/004063

HV is provided that includes admnistering an

effective H V-treatnent anount of a phenylindole or

s BSOS (o NgPo865M i % (, 7= 7.1 iz, 3H), 405 (m,

/ 0 _ )M\ ]
DTASHISOPERG #-5 Ly A DI 9070 0 ML o
2H), Q08 (brsz 1H),y10,2710rs, 1H), 2.77(brs,UH), UPNMR (dDYISO; 10EMHz) 5

a 00ei,O CLda. OOO ILILa M r N
31.1); MS (ESI, EIY) m/z =363 (MH*)Q.

Example 7. Ethyl 2-(aminocarbonyl)-5-chloro-1H-indol-3-y1-(3.5-dimethylphenyl)
phosphonate

Same procedure as described in exemple 5. white solid; "H NMR (ds-DMSO, 300
MHz) & 1,32 (t, J= 7.0 Hz, 3H), 2.26 (s, 6H), 3.90-4.03 (m, 1H), 4.09-4.22 (m, 1H), 7.21
(s, 1H), 7.29-7.33 (m, 3H), 7.57 (dd, J = 1.8 and 9.0 Hz, 1H), 7.60 (dd, J = 1.8 Hz,
1H), 7.99 (brs, 1H), 10.3 (brs, 1H),12.7 (brs, 1H); *'P NMR (ds-DMSO, 101 MHz) &
31.3; MS (ESL, EIY) m/z =391 (MH").

Example 8. Methyl 2-(aminocarbonyl)-5-chloro-1H-indol-3-vl-(pheny)phosphinate

Same procedure as described in exemple 5. Pale yellow powder; 'H NMR
(CDCls, 300 MHz) & 3.85 (d, J=11.4 Hz, 3H), 6.08 (broad s, 1H), 7.30 (dd, /= 2.0 and
9.0 Hz, 1H), 7.36-7.56 (m, 4H), 7.68 (d, J = 1.8 Hz, 1H), 7.73-7.81 (m, 2H), 10.78
(broad s, 1H), 10.03 (broad s, 1H); *'P NMR (CDCls, 101 MHz) & 33.3; MS (ESI, EI')

mlz =349 (MH).
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In one embodiment, the efficacy of an anti-HIV compound is measured in vifro
by a rapid, sensitive, and automated assay that involves the reduction of 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT). An HIV-transformed
cell line that is highly permissive and selective for HIV infection, such as, for example,
the T-4 cell line, MT-4, is chosen as the target cell line (Koyanagi et al,, Int. J. Cancer,
1985, 36:445-451). In situ reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT) as assessed spectrophotometrically is the standard by which
the viability of both mock-infected cells and HIV-infected cells is measured. Inhibition
of the HIV-induced cytopathic effect serves as the end-point. A 50% cytotoxic
concentration (CCso in pM) is defined as the concentration of compound that reduces the
absorbance of the mock-infected control sample by 50%. The percent efficacy of an

anti-HIV compound is calculated by the formula (expressed as a %):

(ODHIV test compound) - (ODcontrol)/ (ODmock infected cells)‘ (ODcontrol)

Here, (ODHIv test compound) 1S the optical density\measured for a specific amount of a test
compound in HIV-infected cells; (ODcontror) is the optical density measured for untreated
HIV-infected, control cells; and (ODmmgck infected cetts) 1S the optical density measured for
control, mock-infected cells that are untreated. Optical density values typically are
assessed at 540 nm. The dosage of an anti-HIV test compound that provides 50%
protection according to the preceding formula is defined as the 50% inhibitory
concentration (ICsp in pM). The selectivity index (SI) is defined as the ratio of the CCsp
to the ICso.

In another embodiment, the p24 ELISA assay is used to determine the efficacy of
an anti-HIV compound. This viral replication immunoassay measures the amount of p24
viral capsid (core) antigen present, and is available commercially from sources such as,

for example, Coulter Corporation/Immunotech, Inc.® (Westbrook, MI).

Still other embodiments include a reverse trancriptase assay in which the amount
of viral replication is measured by utilizing a homopolymer poly rA:oligo dT template
primer system that quantifies the incorporation into cells of tritiated thymidine
monophosphate by scintillation counting methods (Southern Research Institute,

University of Alabama, Birmingham, AL); a syncytial inhibition assay that employs
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In one embodiment the indole compounds of the present invention do not exhibit
cross resistance with other non-nucleoside reverse transcriptase inhibitors (NNRTIs), in
that the compounds of the present invention display an ECsq (in molar concentration) in a
mutant HIV strain of less than approximately 50, 25, 10 or 1 pM concentration. In a
typical embodiment, the NNRTIs display an ECsp in a mutant HIV strain of less than
approximately 5, 2.5, 1 or 0.1 pM concentration. The degree of cross-resistance against
a drug resistant strain of HIV is measured by assessing the ECsp of the desired oxo-

pyrimidine compound in the target mutated, i.e., drug resistant, virus.

Therefore, in another important embodiment of this invention, a method for
treating a patient with a cross-resistant HIV is provided that includes administering an
effective HIV-treatment amount of an indole compound, a salt, prodrug, stereoisomer or

tautomer thereof.
Biological Activity Against Drug Resistant Strains of HIV

In one embodiment the phenylindoles of the present invention do not exhibit
cross resistance with other non-nucleosides reverse transcriptase inhibitors (NNRTI), in
that it displays an ECs (in molar concentrations) in a mutant HIV strain of less than
approximately 50, 25, 10 or 1 micromolar concentration. In a typicial embodiment, the
non-nucleosides reverse transcriptase inhibitors (NNRTI) displays an ECsy (in molar
concentrations) in a mutant HIV strain of less than approximately 5, 2.5, 1 or 0.1
micromolar concentration. The degree of cross-resistance against a drug resistant strain
of HIV can easily be measured by assessing the ECsg of the desired indole in the target

mutated i.e., drug resistant, virus.

Therefore, in another important embodiment of this invention, a method for
treating a patient with a cross-resistant HIV is provided that includes administering an

effective HIV-treatment amount of a phenylindole or its prodrug or salt.
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The aq\{lvegls soh%lﬁ'y of each6colr\|npound was determined by the conventional shake-
flask method at a saturated concentration of lmM. The flask (vial) was shaken for 3 hrs
at ambient temperature, and then centrifuged. The supernatant was analyzed by HPLC
with UV detection for solubility determination. In general, a higher aqueous solubility is

more desirable for drug candidates.
2. Human plasma protein binding

The human plasma protein binding was determined using the Equilibrium Dialysis
method. Dialysis was conducted with pooled human plasma at 37°C for approximately 6
hours at a drug concentration of 1uM. At the end of the dialysis, buffer samples from the
buffer-side of the dialysis cell were collected and analyzed by LC/MS/MS for free drug

concentration. For NNRTIs, a lower protein binding is more desirable.
3. Bi-directional CACO-2 permeability

The objective of this assay is to determine the bi-directional permeability classification
and efflux-limited absorption potential of a test compound in a Caco-2 cell monolayer
system. Typically, the assay involves the measurement of non-specific binding to the
Transwell apparatus in a pH7.4 assay buffer, the bi-directional permeability assessment
of a test compound across Caco-2 cell monolayers, apical-to-basolateral transport
assessment, basolateral-to-apical transport assessment, and monolayer integrity. High
permeability and no efflux suggest that intestinal permeability is not expected to be a

limiting factor for oral absorption in humans.
4. CYP450 inhibition

In vitro CYP450 inhibition screening allows for the prediction of potential drug-drug
interactions. To determine whether a test compound inhibits a particular P450 enzyme
activity, changes in the metabolism of a P450-specific substrate by human liver
microsomes are monitored with varying concentrations of the test compound. Potency
and rank order of the inhibition can be assessed by determination of the IC50 values for a
particular isozyme. For NNRTIs, higher IC50 values would suggest less inhibition, and

thus less potential for drug-drug interaction in patients.
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vitro in liver microsomes of the rat, dog, monkey, and human. 10uM of the test
compound was pre-incubated for 5 min at 37°C with 1mg/mL liver microsomes in 0.1M
Tris buffer, pH 7.4 containing 5mM MgCl2 and 0.lmM EDTA. Following pre-
incubation, NADPH (final concentration of 3 mM) was added to start the reaction and
samples incubated for 0 and 1 or 2 hours. After terminating the reaction, the supernatant
was analyzed by HPLC-UV or LC/MS/MS for the disappearance of the parent and
formation of metabolite(s). The %parent remaining was the peak area ratio of the 1 or 2
hr sample to the time 0 sample. In general, less metabolism (higher %parent values) is

more desirable.
6. In vitro metabolism in liver microsomes — metabolic pathway

Phase I biotransformation of a test compound is evaluated in this assay. Samples from
the metabolic stability experiment were analyzed by LC/MS/MS for metabolite profiling
and identification. Structures of metabolites were elucidated based on multiple MS/MS
experiments such as full scan, neutral loss scan, and product ion scan. Metabolic
pathways were then postulated based on the structures of major metabolites. For
compounds from the phosphinate series, N-oxidation of the terminal pyridine ring is the
predominant pathway, followed by the oxidation of the dimethyl-phenyl group, where
the methyl group(s) is hydroxylated, further oxidized to an aldehyde, and finally to a
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WO 2006/ 054182 PCT/ | B2005/ 004063 CYP3A4 inhibition
was screened using the CYP3A4l BFC hi gh throughput
inhibitor screening kit (BD Biosciences), CYP2D6
i nhibition was screened using the CYP2D6/ AMMC hi gh
t hroughput inhibitor screening kit (BD Bi osci ences),
and CYP2C9 inhibition was screened using the
P450- GloTm Assay kit (Promega). 5. In vitro netabolic
stability in liver mcrosonmes The netabolic stability
assay is to evaluate the stability of test conpound in
bi ol ogical nmatrices. Data are useful in terns of
under standi ng and predicting the elimnation
mechani snms of the test conpound. CYP450- dependent
met abol i sm of drugs can also vary widely from one
species to another. Evaluating in vitro metabolism of
a drug by liver mcrosomes frommultiple species
all ows the conparison of netabolismin animal species
to that of humans. This can help identify the nost
rel evant ani mal nodel for PK and toxicol ogy studies.
The netabolic stability of a test conpound was
evaluated in vitro in liver mcrosones of the rat,
dog, nonkey, and human. 10M of the test conpound was
pre-incubated for 5 mn at 37Cwith Ing/nL |iver
m crosones in O 1M Tris buffer, pH 7.4 containing 5mM
MyCl 2 and 0. 1mM EDTA. Fol | ow ng pre- incubation, NADPH
(final concentration of 3 mMV) was added to start the
reaction and sanples incubated for 0 and 1 or 2
hours. After term nating the reaction, the supernatant
was anal yzed by HPLC-Wor LC/ MSIMS for the
di sappearance of the parent and
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1. An optionally substituted 3-phosphoindole compound.

2. The compound of claim 1 wherein the 3-phosphoindoles is in the form of a
phosphate, a phosphonate, a thiophosphate, a thiophosphonate, an iminiophosphate

or an iminophosphonate.
3. The compound of claim 1 wherein the compound is a phosphate or a phosphonate.

4. The compound of claim 1 wherein the compound is further substituted at the 2

position.

5. The compound of claim 1 wherein the compound is substituted at the nitrogen of the

indole.

6. The compound of claim 1 wherein the compound is of Formula (A):

= Sp—y
N
N
R® ¥
R" R
A)

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:
Xand, each independently, is

b) 3-14 membered carbocycle, aryl, heterocycle, any of which may comprise
a monocyclic, bicyclic, tricyclic or spiro structure, or optionally may be

substituted;
b) H;
dd) OH;

ee) Cl, Br, L F;
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a)
gg) Cy.6 alkyl;

hh) C,.¢ alkenyl;

i) Cye alkynyl;

jj) alkylheterocycle;
kk) NHy;

1) NH-alkyl;

mm) N-dialkyl;

nn) NH-ary};

00) N-alkaryl;

pp) N-aralkyl;

qq) NH-heterocycle;

r) N-alkyl-heterocycle;
ss) N-alkenyl-heterocycle;
tt) N-alkynyl-heterocycle;
uu) O-alkyl;

vv) O-alkenyl;

WW) O-alkynyl;
xx) O-alkylaryl;

yy) O-aryl;

zz) O-heterocycle;

aaa) O-aralkyl;
bbb) O-carbocycle;
cce) SRZ; or
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CLE Uoazzzz aaW 2006/054182

PCT/ 1 B2005/ 004063 . WE CLAIM 1. An optionally

subst i ddded 3-WR&RHhoi ndol e conpound. 2. The conpound

of claim1l wherein the 3-phosphoindoles is in the form

of aajtepli@isBIpaKEANdeY RIA9DRHOMBE B foRmiAi PBBLABNGHStuRkd bicyclic or
t hi ophosphonate, an i m niophosphate 0r an

tricti¢lisabrehondated dietegocyTlisevheneip saeidried compaisas 3- Ahembéns;
the conpound is a phosphate or a phosphonate. 4. The
conpoignd of claim 1l wherein the conpound is further
substituted at the 2 position. 5. The conpound of
claim1l V\:het;l:'ljﬁ t hegyconpound is substituted at the
nitrogen of e indble. 6. The conpound of claim1
wherein the co %Jynd is of Formula (A): X R4 W R5,

P-Y R6. NIRA

00)NO;;

Pp) NR)(R);

qq) OR%;

rr) carboxamido;
ss) amido;

tt) acyl;

uu) S(O).R%;

vv) S(0).-NR’R;
WW) Ci alkyl;
xx) Cy.¢ alkenyl;
¥y) Cz.6 alkynyl;
zz) alkaryl;

aaa) aralkyl;

bbb) heterocycle;

cce) alkyl-heterocycle;
ddd) aryl;

eee) CN;

fff) C=W)-R%;
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(A) or a pharmaceutically acceptable salt, prodrug,

N-oxi de, quaternary am ne, stereochem cal isoner or
woaouteose1s2t her eof, wherein: X and Y, each PCT/IB2005/004063

i ndependently, is b) 3-14 nenbered carbocycle, aryl,

het er ocycl e, any of which may conprise a nDnocycllc

bi cycli c, t@Egycl|CCGﬁVB@HKKR§XRﬁE€®ﬂM)bmkﬁdhﬁjonalIy

may be substituted; b) H dd) OH ee) d, Br, I, F;
238 WO 2006m@ﬁﬂ182 @ N32005 63R2f ) CF3 g9)
G -6 alkyl; hh) C2- ?keﬁglmg@§?) C2-6 al kynyl; jj)

alkylhetero 2. NHal kyl; mm)

N-di al kyl ; 9%%§€Rﬂ2ary §H§%f%%-alkaryl pp)

N-ar al kyl ; NH- het er acycl e
N-aIkyI-hetéﬁ%@?ﬂVBﬂi(gg ¥ﬁKQﬁk@ﬁgRﬂheterocycle tt)
N-al kynyl - heterocycle; uu) O alkyl; vv) O al kenyl;

ww) O al kynjdds) xx)CEW)-KH-AFGEWYNRRRDY | 22)
0- heterocycl e;

1) C=W)-NRHR?);

mmm)  C(=W)-NH-A-R?;

nnn) C(=W)-NH-NH-R?

000)  CEW)-NH-CR)R)-CEWINH-CRY)R)CEW)-
NR)R):;

ppp)  C(EW)-NH-R?

qq9) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH,;

) CRHRRY);

) C(R?)(R)-NH-R?

ttt) A-S(O),-R%;

uun) C(=W)-A-C(=W)-A-C(=W)R>;

vVv) A-R?;

www)  CE=W)-(O)R%

XXX) C(=W)-A-C(=W)-NH,;

mm)an amino acid residue;

aaa) C(=W)-N(R?)-A-(amino acid residue);

bbb) C(=W)-N(R*)-A-(amino acid residue)-C(=W)-R%

cee) C(=W)-amino acid residue;

ddd) = C(=W)-N(R®)-A-(amino acid residue)-A-C(=W)-R%;
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aaa) O aral kyl; bbb) O-carbocycle; ccc) SR2; or 239

WD 2006/ 054182 PCT/ | B2005/ 004063 ddd) NR2RS;
wabhowrosaszvel y, X and Y may be joi ned to form RaT/1B2005/004063

optionally substituted bicyclic or tricyclic

phosphoryl at ed heterocycle wherein each ring conprises

3-7 merrberse'ee))z is:c(mw Ibr3. nn) al koxy; 00) NO2Z; pp)
N(R2) (R); qg ; rr; car boxam do;  ss) anido; tt)

acyl:  uu) N2y S(On-NR2R3; ww) Cl_6 al kyl;
xx) C2-6 a|‘§é%%§§%@502-6 al kynyl ;. zz) alkaryl: aaa)
ar al kyl ; bbbi het er_o‘g%cl e; gc) aI kyl - het er ocycl e;

ddd) aryl; »R2; 240 WD 2006/ 054182
PCT/I82005/004063 999)

C( =Wy NH- C( Ritthj R2) - C('WMN(REPB)C(%R
C(=WNHP(=W (R2) - A-R2
ii) C("‘W)—N(RZ) C(EW)-R?,
iii) C(=W)-A-NH-C(=W)R?;
Kkkk) C(=W)-A-NH-C(=W)OR?;
1) C(=W)-A-R%;
mmm)  C(=W)-NH-NH-CH,-C(=W)R?;
aaz) P(=W)R*)R’); or
bbb) APEW)R)R?);
hhh) A-PEW)R)R’);
iiil) C(=W)-NH-Cy.jpalkyl-heteroaryl;
ji)  C(=EW)-NH-C;4alkyl-heteroaryl;
kkk) C(=W)-NH-CH;-heteroaryl; and
0 H,
——H\N/ C\CNHT
H [
1) ;

wherein in embodiments (ddd), (eee) and (fff), the heteroaryl can optionally

include a charged heteroatom, and in particular can include an N-oxide

wherein each of the foregoing X, Y and Z independently may be unsubstituted or

substituted by one or more of:
b) H;
i1) Ci alkyl;

1ii) alkoxy;
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iii) C(=WNHAS(On-NR2; iii) C(=WNH CR2ZR3-S(On
-NR2R3; kkk) C(=W-NHA-C(=W-N(R2) (R3); 111)
WGOReMJOSNBR2) (R3); nmm) C(=W-NH A-R2; nm) PCT/IB2005/004063
=W - NH- NH- R2; 000)
- NH- Q(R2) (R2) - (=W NH C(R2) (R3) C(=W - N(R2) (R3);
C( WV)NHRZ qdq)
A-C(=W - NHAC( =W - rrr) A(R2) (R2) (R3);

C( (\I}%}o NH R2; ttt) AS(O)n-RZ; uuu)
-A-C(=W-A-C(=W vvv) A-R2; ww) C(=W-(OR
X) =W - A- C(=W NH2 nm) an am no aci d residue;
( %‘)- a#@) A-(am no acid residue); bbb)
-N(R2) - A-(am no acid residue)-C(=W-R2; ccc)
=W - ammr) NBIRf; r esi due; ddd) C(=W - N(R2) - A- (ami no
acid residue)-A-C(=W-R2; 241 WD 2006/ 054182
PCT/IBZOQ% ﬁéﬁl astitufddaly; OR 3; fff) C(=W-S(R);
gg9) C(=W-N HOR2, hhi) (=W - N NCR2) - A O =W R

Iklklkg ) wﬂﬁé@’%&ﬁ}{}%@%ﬂ{fﬁgcy Lo A Nt G R

NHXNHOC%Z(—%) a\{gyl

xi) C(=W)-OR?%

I » Il Il

2= évé"é

I

QQ% “Q&Q%Qﬁl

x) CN;
xi) NOy;
xii) NH-C(=W)-alkyl,
xiit) NH-S(O)p-alkyl;
xiv) NH-S(O),-NR’R?; or
xv) Cs cycloalkyl,
Wis:
h) O;
1) S;
) NH;
k) N-NR)R®);
D NR?;
m) N-OH; or
n) N-O-alkyl;
R!is:

) H;
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aaa) P(=W (R2) (R2); or bbb) A-P(=W (R2)(R); hhh)

A-P(=W (R3) (R3); ii1i) C(=W-NH Cl1_| oal kyl -heteroaryl;
wO2pge/0S418YY - NH- Cl - 4al kyl - het eroaryl;  kkk) PCT/IB2005/004063

C(=W - NH CH2- heteroaryl; and O H2 /N+-O H 111) ;

wherein in epgbodi ments (ddd) (eee) and (fff), the

het er oar yi) 8an optionally include a charged

het eroatom and in particular can include an N oxide

wher ei n egcli(eW)ifte foregoing X, Y and Z independently

may be unsubstituted or substituted by one or nore

of: b) H, kyl; ii1i) alkoxy; 242 WO
2006/ 0541 2 Lé@'{g}ﬁas/ 004063 iv) OH vVv) oxo; Vi)

hal o; VII) NI yiii) optionally substituted aryl;
I X) opti Maf5 R‘%lg%lggt)rtut ed heterocyclyl; x)

O C(=W-al kyl; xi) =W-0R2; x) CN, X|)N02 Xii)
NH- C( =W -al EﬁW)NH-iRt) NH S(O) n-al kyl ;  xi V)
NH S(O) n- NR2R2; or xv) C3_6 cycl oal kyI ;

1) C=W)-NR)R);

s) C(=W)-NH-A-(amino acid residue);

t) A-(amino acid residue)—RZ;

u) S(O)-R’; or

V) S(0):-NRR?);

any of which optionally may be substituted by one or more:

i. Ci alkyl;
1. OH,;

1il. alkoxy;
1v. aryl;

V. halo;

vi. CN;

Vii. NO,; or
viii.  NRHR?);

Each R? is independently selected from:

aaa) H;
bbb) OH;
cce) halogen;

ddd) optionally substituted, branched or unbranched alkyl;

>
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Wis: h) 0; i) S J) NH k) NNR2)(R2); 1) N(R2);

mM NOH or n) NOalkyl; Rl is: 1) H 243 WO
waQos/0354182 PCT/ | B2005/ 004063 n) R2; n) C(=WPe€RIB2008)04063
A=W-AR2); p) A=W-S(R2); q) C(=W-N+R2; 1)

( W N(R2) (R2); s) C(=W-NHA-(am no acid residue);

t) (am nge Cl d [opSibAAIB)subRitute)l, §366dhed oRanbranchel alkenyl;
S(O)2 N(R2) ( any of which optionally may be

substi tut e?ff)%tlgﬁﬁgpsrulbgmﬁt%d lhrbxilchg& oP uﬂlgllﬁﬂéhed 'all{yn§:1"I

iii. al kox

or viii N(R2) (R2 Each
from aaagég) ) ( 14 m%mberl:ég carsbocgl]ag;pendem | y sel ect ed

hhh) alkylheterocycle;

1i1) acyl;

jjj) carboxamido;

kkk) carbamoyl;

111) alkoxy;

mmm)  optionally substituted aryl;
nnn) optionally substituted aralkyl,
000) optionally substituted alkylaryl,
PPP) O-alkyl;

qqq) O-alkenyl;

rir) O-alkynyl;

SSS) O-alkaryl;

ttt) O-aralkyl;

uuu) O-carbocycle;

VvV) O-heterocycle;

WWW) O-aryl;

XXX) CFs;
yyy) CN;
777) S(O)-R?;

aaaa) N(R3)(R3);

bbbb)  NH-S(0):-R>;
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bbb) OH  ccc) hal ogen; ddd) optionally substituted,
branched or unbranched al kyl; 244 WO 2006/ 054182
wOCTUsloB2BO5/ 004063 eee) optionally substitut eBCT/IB2005/004063

branched or unbranched al kenyl; fff) optionally
substituted, branched or unbranched al kynyl; ggg) 3-14
menber ed ca&d@@pycl QﬂHCG*W)—a@ﬂ kyl heterocycle; iii)

acyl jJj) carboxam do; kkk) car banmoyl ; 111) al koxy;

opt i On&‘]‘id% ﬁ;fﬁﬁt{ﬁ’f gtl . nnn) optionally

subst ituted ar |y substituted

al kyl aryl ; pp ) Oal O0-al kenyl; rrr)
O al kynyl ; ézw) lg‘%?%otc}’c% ar al kyI uuu)
0- car bocycl e; vvv) 0- heterocycle; www) Oaryl 7 XXX)

CF3; yyy) B) zzZOHSHOMRR3: aaaa) N(R)(R3); bbbb)
NH- S(O)n R3; 245 WD 2006/ 054182 PCT/ | B2005/ 004063

ccce) NHC(=Mgayry! ;cegpgf; NHC(=W - al kyl ;
hhhh)  CEW)NRRY
iiil)C(alkyl),-S(O)aR?;
1iij) CH(alkyD)-S(0).R?;
kkkk) C(alkyl),-NH;;
1111) CH(alkyl)-N(alkyl)R?;
mmmm) CR’R-NR’R’;
nnnn) CH,N(alkyDR>;
0000) CH(alkyl)-NHR?;
pppp)  C(alkyl)-NHR’;
qqqq)  Clalkyl-N(alky)R’;
T1IT) CH,-C(=W)H;
$SSS) CH,-C(=W)alkyl;
tttt) CR’R>-C(=W)R?;
uuuu) AR
vwyv)  CR)-CEWIR’
wwww) CH,-C(=W)H;
XXXX) CH,-C(=W)alkenyl;
VYVY) CH(alkenyl)-C(=W)H;

7777) A-S(O)R?;
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eeee) NHC(=W-heterocycle; ffff) CH2-S(% R3; gggg)

C(=W R3; hhhh) C(=WNR3R3; iiii)C(alkyl)2-S(O" R3;
wop2pgejoSHBal kyl ) -S(O " R3; kkkk) C(al kyl ) 2- NH2PCTABZ25/004063

CH(al kyl')-N(al kyl )R3;  nmmm) CR3R2-NR3R3; nnnn)

CH2N(al kyl ) R3; 0000) CH(al kyl)-NHR3; pppp)

C(al kyl) 2- NhEmH(NHﬂﬂQO)QR%lIokyI )2-N(al kyl )R3; rrrr)
CH2-C( = i ssss) CH2-C(=Wal kyl ; tttt)

=WH
CR3R3-C( = i AU - R3; vvvv R3) 2- C( =W R3;
VW) CHZ-,CliJ(z AEINW%)XR%() CH2-C()=V\)C§;1I k)enylc;( Vg/yyy)
CH( al kenyl.) - C(.=W.H: z27).. A-S(O R3: 246 WO
2006/ OSiPLEh spepPPa sEREBUISE NG R RATe0E - o
or bbb) A-N(NH)R3; wherein said optional substitution
conpri ses one or méy e whstitajed or yngbsiiuteddwtasecycle;
unsubstituted heterocycle; B) C(=WOaryl; O
C(=W O al kyl; D 6)0fNID-afs); C(=W NH-al kyl; F)

C(=W NH aryl ;
C) C(=W)0O-alkyl;
D) C(=W)NHy;
E) C(=W)NH-alkyl;
F) C(=W)NH-aryl;
G) C(=W)N-di-alkyl;
H) CEW)N(alkyl)-aryl;
I) a-amino acid;
J) o-amino ester;
K) a-amino-carboxamide;
L) p-amino acid;
M) B-amino ester; or
N) B-amino-carboxamide;
Each R? is:

bb) H;

cc) OH;

dd) Cy.¢ alkyl;

ee) Cy. alkenyl;

ff) Cpalkynyl,

gg) alkoxy;
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G C(=WN-di-alkyl; H C(=WN(al kyl)-aryl; 1)
a-amno acid; J) a-amno ester; K)
wea2etsiodosear boxam de; L) (3-amno acid; M f3ramiBmos/004063

ester; or N) (3-am no-carboxam de; Each R3 is: bb) H,
cc) OH dd) Ci1_6 alkyl; ee) C2_6 alkenyl; ff) C2_6
al kynyl ; 1y .al koxy; 247 WD 2006/ 054182
PCT/ | B2005/ 004063 hh) CF3; ii) CN, jj) amino; kk)
NR2R2; 11%) -al kyl;  mm) O-al kenyl; nn) O al kynyl;
00) C(RF{R2):S(OnNH2; ~pp) CO(R2)(R2)-S(OnCF3; ~qq)
C(R2) (R2)-NH2; rr) A-heterocycle; ss)
C(R2) (R)I) NR2RO; to C(R2)(R2)-C(=WR2; uu) aryl; vv)
car bocycl e; vwx? het er ocycl e;

kk) NR’R?;

1) O-alkyl;

mm) O-alkenyl;

nn) O-alkynyl;

00) C(RH(R?)-S(0)aNH,;

pp) CR)R")-S(0):CFs3;

qq) C(R?)(R?)-NHy;

rr) A-heterocycle;

ss) C(RH)(R?)-NR’R?;

tf) CR)R?)-C(=W)R?;

uu) aryl;

vv) carbocycle;

ww) heterocycle;

xx) cycloalkyl;

yy) alkaryl;

zz) alkylheterocycle;

aaa) aralkyl; or

bbb) heterocycle-alkyl;

any of which may be unsubstituted or substituted with one or more of

the following taken in any combination:

1. halo;
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xx) cycloal kyl; yy) alkaryl; zz) al kyl heterocycl e;
aaa) aral kyl; or bbb) heterocycl e-al kyl; any of which
woayoshms4ismsubst i t ut ed or substituted with one BCTABI085/004063

of the followi ng taken in any conbination: i. halo;
248 WD 2006/ 054182 PCT/ 1 B2005/ 004063 xxiv. OH xxv.
OR2; xxvi. SR2; xxMid.. GIPOH, xxviii. carboxylic acid

ester; xxix. C(=WR2; xxx. C(=WOR2; xxxi. C(=W OR3;
XxXii. C(=WSR2; xxxiii. I§2C( =W NH2;  xxxi v.

C(=W NR2R3;  XXXV. R2; XXxvi . NR2R3;  xxxvii.
NR2-S(O " R3; XXXViii. NR2- C(=W -d _6al kyl; xxxi X.
S(O"R3; xI. Cl1_6al R%‘)‘(}/ 13<l’| Cl_6 thi oet her; xlii.
anmino acid residue; xliii. NHA-(anino acid residue);

xliv. C(=W NH A—(ammwiiadE@OHesi due); and xlv. wherein
when sai d optional substitution conprises a
substituted heterocyghsg; Cfahﬁﬁylic acid ester;

xxix. C(EW)R%

xxx. C(E=W)ORY:

xxxi. C(=W)OR?;

xxxii. CEW)SRY;

xxxiii. A-C(=W)NH;;

XXX1V. C(=W)NR2R3;

XXXV. NRZRz;

xxxvi. NR’R?;

xxxvii. NR*-S(0).R>;

xxxvili.  NR*-C(EW)-Crealkyl;

xxxix. S(0).R>;

x1. Ci¢alkoxy;

xli. Ci.6 thioether;

xlii. amino acid residue;

xliii. NH-A-(amino acid residue);

xliv. C(=W)NH-A-(amino acid residue); and

xlv. wherein when said optional substitution
comprises a substituted heterocycle, then
substitution is selected from the group consisting

of:
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substitution is selected fromthe group consisting
of : 249 WD 2006/ 054182 PCT/ | B2005/ 004063 b.
waeedsjodiaeyl ; c¢c. C(=W O al kyl; d. C(=W NH2i ePCT/IB2005/004063

C(=WNHaryl; f. C(=WNHalkyl; g. C(=WN-di-alkyl;
h. C(=WN(al kyl)-aryl; i. a-amno acid; j. a-amno
ester; k. a-am no-car boxam de, C&Wﬁ@:aﬁfﬂ no acid; 1.
(3-amno ester; or m f3-am no- carboxam de; n. hal 0;

or 0. cyano, taken al one or |n ation;

i ndependently is 0, 1 or 2; |s a gggﬁé@Tltuted
spacer selected fromthe group conS|st|ng of: j. C1L 6
al kyl ene, branched or unbr anéhed(=% Hﬂprtlonally
having one or nore heteroatons, aryl, cycloal kyl or
het erocyclyl functions in om.a@tﬂﬁﬁéﬂ%twhthe chai n;
k. C2_12 al kenyl ene, branched or unbranced, and

optionally having one or m)rfe djf__( OB LR, aryl ,
cycl oal kyl or heterocycly functions in ‘or attached

to the chain; 250 WO 2006/ 05418‘121 RCI/ I BZﬂ%ﬁ/ 004063 1.
Cc2_ 12 al kynyl ene, branched o %
optional |y having one or nore heteroatons,
cycl oal kyl or heterocyclyl ﬁun@fﬂﬁﬂgﬁmmﬂbwvhttached
to the chain;

1. o-amino acid;

j. o-amino ester;

k. a-amino-carboxamide;
k. B-amino acid;

1. B-amino ester; or

m. PB-amino-carboxamide;
n. halo;or

0. cyano,

taken alone or in any combination;

n independently is 0, 1 or 2;
A is a disubstituted spacer selected from the group consisting of:

j. Ci alkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

k. C,.2alkenylene, branched or unbranced, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;
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m optionally substituted arylene; n. O al kyl ene,
branched or unbranched, and optionally having one or
waounnws/setser oat ons, aryl, cycl oal kyl or het er ocpcirgB2005/004063

functions in or attached to the chain; o. aral kyl ene,
branched or unbranched, and optionally having one or

nor e het er oat duos C,a34 ydlkyn;dle@lh Odrdnchedr omatnefaﬁee;tt;l ¥hd optionally
functions in or_attached to the cEaln . optionally
substituted cycl §AViRg| ongngr §°Top ?%Wé‘Fqnﬁﬁ s#dt | vgloagkyl or

het er ocycl e; whengiehcydlyl ARV ih O ARSHEY (Y ARR] T ed

I i nkage or any conbinatron of desired I nkages. Each

R4', R', R6' and k' inde a. H b.
hal ogen; c. NEpfPH arﬁélﬁﬁgsng‘ﬁe‘%ﬁédenef g. NR2R2;

h. NHS(O nR2; i. NHCO Cl 3 al kyl OnR2 k.
aryl; 251 WD 2006)-akylese, E@rwhegz‘mogml{uan@@@, and optionally having

heterocycl e; m Cl-6 a C2-6_al ken
al kynYl ; p. (=W H’ﬁ}ée heﬁr“&mw a@k X‘f?("aﬂﬁi@f; %‘FFOCYCM
C(=W - ar yl; s. Clmbdlionad #yrattached to the chain;

o. aralkylene, branched or unbranched, and optionally having one
or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions

in or attached to the chain;
p. optionally substituted cycloalkyl; and
q. optionally substituted heterocycle;

wherein “A” may be joined by any desired linkage or any combination of desired

linkages.

EachR*,R¥, R® and R” independently is:

a. H;

b. halogen,;
C. NO3;

d. CN;

e. CFs;

£ OR’

g NR’R%;

h. NHS(0O).R?;
i. NTICO-C1-3 alkyl;
j. S(O).R?;

k. aryl;
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t. C(=W-heterocycle; or U C(=W-NR2R2; each of
whi ch optionally nmaybe substituted with one or nore of

WO 2006/050R2; ii. S(OnNR2; iii. C(=W-S(O nR2; PCT/IB2005/004063
C(=W-S(O n- NR2R2; xxi. C(=W-aryl; xxii.
C(=W-al kyl; xxiii. C(=W-heterocycle; xxiVv.

C(=W NRZR2;  éderodffclexXVi . NO2;  xxvii. CN;  Xxxviii.
CF3; xxix. hal ogen; 252 WD 2006/ 054182

PCT/IBZO%S/ 00%96?& xxX. NHS(O,,R2; xxxi. NHCO Cl_3
al kyl;  xXxii. 1T > Xxxiii. heterocycle; xxxiv. Cl_6
al kyl ;  xxxv. CZ aI kenyl; xxxvi. C2_6 al kynyl; or
xxxvii. RR2R2. Z%au‘flq%lacorrpound of claim®6 wherein R5'
is hal ogen, CH3, CN, CF3 or NO2. 8. The conpound of
claim7 wher ei(]‘l_@ﬂtynjys A . 9. The conpound of claim®6
wherein Wis 0 or S. 10. The conpound of claim®6

wher ei n % i's QRL )mzsubstltut ed am de or

car boxam de. 11 he compound of claim6 wherein X is

substituted or u keel phenyl. 12. The conpound
of clai m% V\,heq Q@)%Nﬁoﬁm_6 al kyl .

T. C(=W)-aryl;
. C(=W)-alkyl;
t. C(=W)-heterocycle; or
u. C(=W)-NR*R%;
each of which optionally may be substituted with one or more of :
I. OR?;
ii. S(O).R%;
ii.  CEW)-S(0)R%
iv.  C(EW)-S(0)-NR’R?;
xxi. C(=W)-aryl;
xxii. C(=W)-alkyl;
xxiii. C(=W)-heterocycle;

xxiv. C(EW)NR™R?

xxv. H;
xxvi. NOg;
xxvii. CN;

xxviil. CFs;

xxix. halogen;
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13. The compound of claim®6 wherein the conpound is
sel ected fromthe group consisting of: 253 WO

waQos/Be54182 PCT/ | B2005/ 004063 F O-P=O C \ PCRiB2005/004063

“OP=0NH / NOb C HNO\NO 22a 0, 22b H -
O\ OC POO -OP=OHHNFNHNO O NHQ/No
22¢ H + H 22dx@x- NuK0sE%/ \ O O 0 OL-P, 0 | o
P-o/ / NHNC \ ONT /7 HHNC \ HN- N/ NOI Np
| ~Ntp 22f O, 22g Nin, 2 - OP- FQP-Q OP-of
C, HN G HN H‘X’HN%%OQQ%WH NO\NOI/ NO N
22i b-, 22 - , 22k HN OcPp FO PpC HNO~ C
HN C HN xxxil. aryl;

xxxiii. heterocycle;
xxxiv. Ci alkyl;
xxxv. Csalkenyl;
xxxvi. Cp¢ alkynyl; or

xxxvii. NR?R?.

7. The compound of claim 6 wherein R’ is halogen, CHs, CN, CF3 or NO,.

8. The compound of claim 7 wherein R* is CL

9. The compound of claim 6 wherein W is O or S.

10. The compound of claim 6 wherein Z is optionally substituted amide or
carboxamide.

11.  The compound of claim 6 wherein X is substituted or unsubstituted phenyl.

12.  The compound of claim 6 wherein Y is —-O-Cy.¢ alkyl.

13.  The compound of claim 6 wherein the compound is selected from the group

consisting of:
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HOb~-NNO/ NO/ \ H-N+ H-N+ 221 22mO0

, 22n O

"P-CN > Ow dICd - ~ NHNHDL'" / HO/ ~Nt+p

Wa2mekis2@e -

254 WD 2006/ 054182 PCT/ | B2005/ 004868/1B20052004063

\ CNi O:'"P-O O'P OV OP,OWB C \ OC \' p O0C H
FbF \ HHN/ NHNHHN22r N , 225 0, 22t O cl
CNCd O\PFOVE O'P OV OOPPOVE \ OC \ pCl 0O HHNI

N H
QzZZP- \

~0-P=0

22a

Cl NH
\

22f

c N M ~0-P=0
Gl NH
N o % \

HN
N
—?/} H HN , Cl \ HN
N= 7 o N %
/ N:/

D/CN
% > O=p__
Ox Cl\cfg_ozle

H

H 22u N 22v , 22w M NCC a d OP Ope
\' 4 0 HHNTH

- N N—0
0", 22b ,
Os >>: Q
Py’ loN
cl %y P~o”
A\ cl A\ 0
N HN F -
H N HN— , O
— A\ H N
‘\—<\3N~o =N+ /_>
,22d 07,22 N=

- + 0 0"
, 228 , 22h H = ,
F Osg_g” Osp—o~”
Cl HN o}
=N N o ¢ N-o N oo )
0", 22j H — , 22k N
F O\\P\O/ O\\P\O/
cl HN Cl HN
VRN A\ N
_ N B ¢ N N o ¢ N\
N{' H -—N+ H —N+
I 22m 07, 22n o~
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\N+HO" \N+O 22x N=J , 22y NCNC C o p Ove CI O P QOw
A1 \pl OHI-NHHN\ \ N+ O N. O 22z 22aa NC
wQLo©BsBpe Cl O=P-OMCe t H HN H N HN )n | NP€T@B2005004063
22ab 22ac N--/ 255 WD 2006/ 054182 PCT/ | B2005/ 004063
NCCNCN QzP-OMe OP-O C OC \' \ 0 HHNHHN N+

O 22nd N, 22ae \\\\~~~~//NL . NC CN CN O P- Op
O AC._ 0 NHNI NHN H \N+O 22af
22ag CN

O:P\OMG OtP\OMe

oS i N
7 o N*N =N?*

— - 4 P -
22r N= g o 22t o
cl
CN
O=p Ox
~OMe O=p_ ~P~oMe
N i .,<\ 0 cl \OMoe cl N P
N HN [I> ( N HN
N HN
" 7 W " 7
N*O 7/ o _/N+o
22u =N 22v — 22w N=
NC
Dm \Q/C,
O=
=P~ O=
Cin : ./<\ o cl P\\OMO"'
N HN E:[N: (
N X N HN
/ N*O / \N+O-
=/
22x N , 22y — N
NG NC
D/Cl
O:P\OMG cl O:P\OME
ROoT £
H HN N HN
7 o 7 o
22z — , 22aa == ,
\©/§ NC. ;
O<P-ome O<P-ome
N HN ” HN
7 \to / _\/N"-O'
22ab — , 22ac N= ,
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CNCN OP- Owe OP-OW C
0 22ah - 22ai N~ CN CN
woewmsase N HN H HN H
22al CN O—~-~p O

OC p NHNHHN H\MNMO \N
\'\ - 01- PO~C \ p

NtO N 22aj N--/ , 228KTAB2005/004063
Ct POC O\ ONHUHNFHHNF HF

\N+O" FA\N+' O 5 - |, and 22am 14. The conpound of
cl ai pherein the conmpound is of Fornula (B): 256
WO 2006 7£82 PCT/ 1 B2005/ 0QAD6IN R4" R5- R3.. R6 /
R2II
O:P‘OMG O:P\OMS
Cl \ 0O cl \ o)
N HN—}_\ N HN
7 o 7 \o
22ad N="" 22ae =/,
NC
CN
D@\CN
O=P~ome O=

H X N HN
7 o 7 o
—/
22af N , 22ag =

O=p__ “P~oMme
OMe cl 0
N
/ N +O /=/N+'O-
22ah — , 22ai N ,
CN
N\-CN o
\\P‘O/
O:P\OMe Cl \ O
Cl \ 0
\(:Eg_( N HN
7 \+o =N*
22aj N~ 22ak 0, 22al
Dy as

H
F / \N+.O- F:z/jN+o.
— , and 22am == .

14.  The compound of claim 1 wherein the compound is of Formula (B):
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RS RAP'YZ R N7 RL (B) or a pharnmaceutically

acceptabl e salt, prodrug, N oxide, quaternary am ne,
webters@scisen cal i somer or tautomer thereof, WheCEIB2005/004063

is: a. 3-14 nenbered carbocycle, aryl, heterocycle,

any of which may conprise a nonocyclic, bicyclic,

tricyclic or Spiro structure,Ror any of which

optional |y may be substigmted] bR®H, c. OH d.

hal ogen; e. CF3; f. Cl-6 a g. C2-6 al kenyl; h.

C2_6 al kynyl; i. alkyl hetse € |- NHZ; k.

NHal kyl; 1. N-dialkyl; m NHdyl; n. Nalkaryl;

257 WD 2006/ 054182 PCT/ RB2e8/ 004063 o. N-aral kyi; p.

NH- het erocycl e; . RNkalkyl! - eﬁeYocycI e, r.

N- al kenyl - het erocycl €, Ny abkynyl - heterocycle; t.

O al kyl; u. O al keng,l ;

R

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,
stereochemical isomer or tautomer thereof, wherein:
Y is:

a. 3-14 membered carbocycle, aryl, heterocycle, any of which may
comprise a monocyclic, bicyclic, tricyclic or spiro structure, or any of

which optionally may be substituted;
b. H;
c. OH;
d. halogen;
e. CFs;
f. Ci¢alkyl;
g. C,¢ alkenyl;
h. C,¢ alkynyl;
1. alkylheterocycle;
j. NHy;
k. NH-alkyl;
1. N-dialkyl;
m. NH-aryl;
n. N-alkaryl;
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v. Oalkynyl; w Oalkylaryl; x. Oaryl; vy.

O- heterocycle; z. Oaralkyl; aa. O-carbocycle; bb.
weRR6/054182c. NR2R3; Z is: aaa) H, bbb) al koxpCT/IBIM03/004063
NC2; ddd) N(R2)(R3); eee) OR2; fff) carboxam do;

ggg) am do; hhh) acyl; 258 WO 2006/ 054182

PCT/ 1 B2QD5/AQ ﬁ}@f; iii) S(ONR2; iii) S(O n-NR2R3;

kkk) C1- 6 aI kyl ; 111) C2-6 alkenyl; mm C2_6

al kynyl ; al kar ooo) aral kyl; ppp)
heteroc clgﬁfﬁa ggkyl het erocycle; rrr) aryl; sss)

CN: ttt —
( WNH%?( gzalbﬁzl}ei@ee—ww( R2) (R2); vvv)
( WNHP( =W (R2) - A- R2
N—alkenyl—heterocycle

s. N-alkynyl-heterocycle;

t. O-alkyl;

u. O-alkenyl;

v. O-alkynyl;

w. O-alkylaryl;

x. O-aryl;

y. O-heterocycle;

z. O-aralkyl;

aa. O-carbocycle;

bb. SRZ; or

cc. NR2R3;

Z is:

aaa) H;
bbb) alkoxy;
cce) NO3;
ddd)  NER)R):;
eee) OR?
fff) carboxamido;
£gg) amido;

hhh) acyl,
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ww) C(=W NH A-S(O n NR2; xxx) C(=W NH CR2R3-S(O)n
-NR2R3;  YYY) C(=W-NHA-C(=W-N(R2) (R3); zzz)
WQReMJOSNBR2) (R3) ; aaaa) C(=W-NH A-R2; bbbb) PCT/1B2005/004063
=W - NH- NH- R2; cccc)
(=W -NHCQ(R) (R2) - O(=W NH C(R2) (R3) C(=W - N(R2) (R3);
dddd) C(=W iilHS@;Reeee)
C(=W-NH A-C(=W-NH A- C(=W - NH2; 259 WD 2006/ 054182
P /IBZOOS/ ~NRRE) C(R2) (R2) R3 gggg)
C(R2) (R2 hhhh)AS(O)n R2; iiii)
C(WAC( X jii) ARz, kkkk)
W-(O Rszlll)a\é‘f( A C(=W-NH2i nmmm) an am no
aC| d resi due; nnnn C§ N(R2) - A- (am no aci d
resi due) ; o8 19 2 ]-L‘WY N(R2) A-(am no acid
residue)-C(=W-R2; pppp) C(=W-am no acid residue;

qqqq) C( WnﬁdﬁrR)Z) A ptyigl;aci d resi due)-A-C(=W - R2

,Q
Q I

rrrr) OR3; ssss) C(=W-S(R); tttt)

C(=W - NH-N uu W-NH N(R2) - A-C(=W R2; vvvv)
G- NP iy et WA NSO R 000
C(=W - A- NH V\)CR3 yyy) C(=W-A-R3; zzzz)

C( =W - NH NH° qﬁé

PPP) heterocycle;

qqq) alkyl-heterocycle;

rr) aryl;
$SS) CN;
ttt) C(=W)-R%;

ww)  CEWNH-CRHR)-CEW)-NRH)R?;
vVv) C(=W)NH-P(=W)(R*)-A-R%;

www)  C(EW)NH-A-S(O),-NR;

XXX) C(=W)NH-CR’R>-S(0), -NR?R?,

yyy)  CEW-NH-A-CEW)-NRHRY);

zzz)  CEW)NR)RY):;

aaaa) C(=W)-NH-A-R?;

bbbb)  C(=W)-NH-NH-R%

ceec) C(=W)-NH-C(R*)(R*)-C(=W)NH-CR2)(R>)C(=W)-
NER*)RY;
dddd)  C(=W)-NH-R%

eeee) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NHy;

259



aaa) P(=W (R2) (R); or bbb) A-P(=W(R2)(R2); 260 WO

2006/ 054182 PCT/ 1 B2005/ 004063 wherein each of the
wobanwgsisy Y and Z i ndependently may be unsubsPCTAB®AS/004063

or substituted by one or nore of: r. H S Cl1-6

al kyl; t. alkoxy; wu. OH V. oxo; w halo; x. NR2Rz;

y. opti onal gy substg syl ; z. optionally
substituted i?Pet er ocy(SFbSIIQ?( 21%/1. O C(=W -al kyl ; bb.

=W-0R2; _cc., CN ; . NH-C(=W-al kyl; ff.
ﬁl:(l-l-\é\%())n al%%%g? gg.c(ﬁlgr(%d(}%fg:ﬁﬁlmm; Cf)rwhh. )(/33-6
cycl oal kyl ;. Wis: erO' L) S J) NH k) NNR2)(R2);
261 WD 20061854182 PEMNEBD05/ 004063 1) N(R2): m
NOH or n) NOalkyl;
{ii)) C(=W)-A-C(=W)-A-C(EW)R?;

i) A-R%;

kkk)  CEW)-(O)RY;

1) C(=W)-A-C(=W)-NHy;

mmmm)  an amino acid residue;

nnnmn) C(=EW)-N(R?)-A-(amino acid residue);

0000) C(=W)-N(R?)-A-(amino acid residue)-C(=W)-R?;
pppp)  C(=W)-amino acid residue;

qqqq)  CEW)-N(R?)-A-(amino acid residue)-A-C(=W)-R%;
1117) C(=W)-OR’;

$858) C(=W)-SR?);

tttt) C(=W)-NH-NH-R?;

wuu)  C(EW)-NH-N(RY)-A-C(=W)R%;

vVvv) CEW)-NRY)-C(EW)-R?;

wwww)  C(EW)-A-NH-C(=W)R?;

xxxx)  CEW)-A-NH-CEW)OR;

yyyy)  CEW)-AR’

7227) C(=W)-NH-NH-CH,-C(=W)R?

aaa) PEW)RY)(R); or

bbb) A-P(=W)R")R’);
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RlL is: cc) H dd) R2; ee) C(=W-R2; ff) C(=W-Q R2);

gg) C(=W-S(R2); ~hh) C(=W-NH-R2; ii) |
WQReMJOSNBR2) (R2); jj) C(=W-NH A-(am no aci d r eeTAB®)5/004063

kk) A-(amno acid residue)-R2; 11) S(O" -R3; or nmm

S(O2-N(R2) (R2); any of which optionally may be
whélléﬁﬁtehéwto?dﬂky f&@@u&)g YO4RE Z linddpéndenail kivhy be.unShbstituted or

koxy; xi. aryl Xii. halo; xiil. CKI Xi V.

suhmteddwonc\prma(rﬁwf(RZ) 262 WO 2006/ 054182

PCT/ 1 B2005/ 004063 Each RZ is: a) H b) OH «c)

hal ogen; r.caqg) optionally substituted, branched or

unbranched al kyl; ddd) optionally substituted,

branched_or~u nched al kenyl; eee) optionally

substitu?edC a’ﬁched or unbranched al kynyl; fff)

3-14 merrber%gl carbocycl e; ggg) al kyl heterocycl e; hhh)

acyl ; OXY;

u. OH;
V. 0XO0;
w. halo;
X. NRZRZ;
y. optionally substituted aryl;
z. optionally substituted heterocyclyl;
aa. O-C(=W)-alkyl;
bb. C(=W)-OR?;
cc. CN;
dd. NOy;
ee. NH-C(=W)-alkyl;
ff. NH-S(O)p-alkyl;
gg. NH-S(0),-NR’R?; or
hh. Cs.6 cycloalkyl;
W is:
h) O;
1) S;
j) NH;

) N-NRIR;
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iii) carboxamdo; jjj) carbanoyl; kkk) al koxy; 111)
optionally substituted aryl; mm optionally
weubstostst ed aral kyl;  nnn) optionally substit BCEAB2005/004063
al karyl; o0o00) O al kyl; ppp) O al kenyl; qqq)
O al kynyl; rrr) Oalkaryl; sss) Oaralkyl; ttt)
O car bOC%}ChQ%RZ);UUU) O- heterocycle; vvv) Oaryl; 263
WO 2006/ 054182 PCT/ | B2005/ 004063 www) CF3; xxx) CN;
YYY) S(O).r ) I%;.% zzz) N(R3) (R3); aaaa) NH S(On R3;
Ry ik

bbbb) N cccc) NHC(=W -al kyl; dddd)
NHC( =W - het er oc e; eeee) CH2-S(OnR3; ffff)
C( =W R3; ) glgg(ery _WNR3R3; hhhh) C(alkyl)2-S(O" R3;
ii) CH(al kyl) - S(O) nR3; JJJJ) C(al kyl ) 2- NH2;  kkkk)
CH( Rl'kyl)-N(al kyl )R3; 1111) CR3R2-NR3R3; mmmi m)
CH2N( al kyl ) R3;
cc) H;
dd)R?;
ee) C(=W)-R2 ;
ff) C(=W)-OR);
g8) C=W)-SR?);
hh) C(=W)-NH-R?;
i) CEW)-NR)R);
71) C(=W)-NH-A-(amino acid residue);
kk) A-(amino acid residue)-R?;
1) S(0).-R>; or
mm)  SONRHR);
any of which optionally may be substituted by one or more:
1. Cigalkyl;
ix. OH;
x. alkoxy;
x1. aryl;
xii. halo;
xiii. CN;
xiv. NOy; or

xv. NR)R?);
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nnnn) CH(al kyl )-NHR3; o0o000) C(al kyl)2-NHR3; pppp)
C(al kyl)2-N(al kyl ) R3; qggqq) CH2-C(=WH, rrrr)

waac06+8} al Kyl ; ssss) CR3R3-C(=WR3; tttt) APBBIBD62004063
WD 2006/ 054182 PCT/ | B2005/ 004063 uuuu)
C(R3)2-C(=WR3; vvvv) CH2-C(=WH, www)
CH2FatkER at kenyl ;  xxxx) CH(al kenyl)-C(=WH, yyyy)
A-S(OR3; zzzz) CHNH)-S(O,,R3; or aaaaa) A-N(NH) R3;
wherein sai d gptijonal substitution conprises one or
more of: 1. a substituted or unsubstituted

het erocycl e; L}:.(Q%:V\)Oaryl; 1. ¢(=WOalkyl; 1W
C(=W NH2; V. =WNHal kyl; VI. C(=WNHaryl; WVI.
C(=WN-di -al kyl; WVII. C(=WN(al kyl)-aryl; IX
a-am no aci d; ¢X. halogen;no ester; XI.

a- am no-carboxamde; Xll. (3-amno acid; XlIII.

R-ani no estergecdr oftidnallBsubsitaedsbiahehedrtr debranckéd alkyl;
hal o; or XVI. cyan,

ddd) optionally substituted, branched or unbranched alkenyl;

eee) optionally substituted, branched or unbranched alkynyl;

fff) 3-14 membered carbocycle;

ggg) alkylheterocycle;

hhh) acyl;

111) carboxamido;

j1j) carbamoyl;

kkk) alkoxy;

111) optionally substituted aryl;

mmm) optionally substituted aralkyl;

nnn) optionally substituted alkaryl;

ooo) O-alkyl;

ppp) O-alkenyl;

qqq) O-alkynyl;

rrr) O-alkaryl;

sss)  O-aralkyl;

ttt) O-carbocycle;

uuu)  O-heterocycle;

vvv) O-aryl;
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265 WO 2006/ 054182 PCT/ 1 B2005/ 004063 Each R3 is: bb)

H, cc) OH dd) Cl1_6 alkyl; ee) C2.6 alkenyl; ff)
wQ20/0akisynyl ; gg) al koxy; hh) CF3i ii) CN;, PLCTNB2005/004063

am no; kk) NR2R2; 11) O-alkyl; mm O alkenyl; nn)

O al kynyl; 00) C(R2)(R2)-S(O nNH2; pp)

A(R2) (R2) - S( OwkBiCF,99) C(R2) (R) - NH2; rr)
A- het erocycl e; ss) 8:’(R2 (R2)-NR2R2; tt)

C(R2) (R2) - C( XX I\?;u) aryl; vv) carbocycle; ww)
het erocycl e; “XX | oal kyl ; 266 WD 2006/ 054182

PCT/ | B2005/ 004063 & 3 al kar yI 7 zz) al kyl heterocycl e;
aaa) aral kyl; énﬂ%berocycl e-al kyl ; any of which
may be unsubstltut ed or substltut ed with one or nore
of the zzz) NER)R’);

aaaa) NH-S(0),-R’;

bbbb) NHC(=W)-aryl;

ccec) NHC(=W)-alkyl;
dddd) NHC(=W)-heterocycle;
eeee) CHz-S(O)nR3;

fff) CEW)R?;

gggg) C(EW)NR'R’;

hhhh) C(alkyl),-S(O).R?;
iii) CH(alkyl)-S(0).R?;

jiin C(alkyl),-NHo;

kkkk) CH(alkyl)-N(alkyl)R>;
1111)CR’R2:NRR?;

mmmm) CH,N(alkyDR>;
nnnn) CH(alkyl)-NHR?;
0000) C(alkyl),-NHR?;
pppp) C(alkyl)-N(alky)R®;
qqqq) CHx-C(=W)H;

mmrrr)  CH,-C(=W)alkyl;
ssss) CRR*-C(=W)R’;

tttt) A-R>;
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follow ng taken in any conbination: 1. halo; 1I. OH

1. OR; IV. SR2; V. COOH, VI. carboxylic acid
webmros41sYl 1. C(=WR2; VIII. C(=WOR2; |X C(20ameBps5/004063
Xo C(=WSR2; XI. A-C(=WNH2; XII. C(=WNR2R3; XII1I.
NR2R2; XI'V. NR2R3; XV. NR2-S(O nR3; XVI.

NR2- C( =W - CL- fiulgy b‘gR?mgiw)ls{;O) nR3; XVIII.
Cl- 6al koxy; 267 WD 2006/ 054182 PCT/ | B2005/ 004063 XI X.

Cl _6 thioet hemvycfggﬁﬁ?\{) id residue; XXI.

NH A- (amino a r s CXX. C(=W NH A- (am no acid
Subst i Ui i on BOREY) ses. GHrCISUORIGIEH het er ocycl e,
then substitution is selected from the group
consi sting of xxxx) CH&MkexA:-C(=W)H;. C(=W O al kyl ;
iii. C(=WNHZ; iv. C(=WNHaryl; v. C(=W NH al kyl ;
yyyy) A-S(OR’
7777) CH(NH)-S(O)HR3; or
aaaaa) A-N(NH)R?;
wherein said optional substitution comprises one or more of:
L a substituted or unsubstituted heterocycle;
1L CE=EW)O-aryl;
oI C(=W)0-alkyl;
IvV. C(EW)NHy;
V. C(=W)NH-alkyl;
VI. C(=W)NH-aryl;
VII. C(EW)N-di-alkyl;
VIII. C(EW)N(alkyl)-aryl;
IX. a-amino acid;
X. o-amino ester;
XI.  o-amino-carboxamide;
XII. B-amino acid;
XII. B-amino ester; or
XIV. fB-amino-carboxamide;

XV. Thalo;or

XVIL cyano,
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Vi. C(=WN-di-alkyl; vii. C(=WN(alkyl)-aryl; wviii.
a-amno acid; ix. a-amno ester; X.
wea2etsiodosear boxam de;  xi. j3-amno acid; Xii.PCBABIODFI@4063
ester; or xiii. (3-am no-carboxam de; taken al one or
in any conbination; n independently is 0, 1 or 2; A
IS apgihgtfogtituted spacer selected fromthe group
consisting of : 268 WD 2006/ 054182 PCT/ |1 B2005/ 004063
i) ClL.6 5ﬁgene branched or unbranched, and
optional?@ ving one or nore heteroatons, aryl,
cycl oal kyl _or heterocyclyl functions in or attached
to the che®@H 4) C2_12 al kenyl ene, branched or
unbranced, and optionally having one or nore
het er oat odd),C,gkikyl; cycl oal kyl or heterocyclyl
functions in or attached to the chain; k) C2_12
alkynylengﬂ(gr%n&ﬁ d or unbranced, and optionally
havi ng one’or nDre et er oat ons, aryl cycl oal kyl or
het er ocyc |ons in or attached to the chain; 1)
optionallbyéb Xhed aryl ene; m O al kyl ene,
branched or unbranched, and optionally having one or
nmore het egatkoxs;, aryl, cycloal kyl or heterocyclyl
functions in or attached to the chain; n) aral kyl ene,
branched gi)ampranched, and optionally having one or
nore heteroatons, aryl, cycloal kyl or heterocyclyl
functions; kﬂqor attached to the chain; o) optionally
subst i t ut d cycl oal kyl; and p) optlonally substituted
heterocycle wherein "A" may be joined by any desired
|i nkage™ ob) &MY Bonbi nati on of desired |inkages.

kk) NR*R%;

1) O-alkyl,

mm) O-alkenyl;

mn) O-alkynyl;

00) CR?)(R?)-S(0)xNH;
pp) CR*)(R’)-S(O)CF3;
qq) CRH)(R?)-NH;

rr) A-heterocycle;

ss) C(R?)(RY)-NR?R%,
tt) CRHR’)-C(=W)R’;
uu) aryl;

vv) carbocycle;

ww) heterocycle;

xx) cycloalkyl;
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Each R4', R', R6' and R' independently is: a. H b.

hal ogen; c¢. NO2; d. CN, e. CF3; OR2 269 WO
waQos/0354182 PCT/ | B2005/ 004063 g. NR2R2; h. NPIS{/@320R2004063

i. NHCO C1-3 alkyl; J. S(O"R2; k. aryl; 1.

heterocycle; M Cl1-6 alkyl; n. C2-6 alkenyl; o.

C2-6 al kYﬁbﬂaIkai%d C(=W-S(0O i R2; gq. C(=W - S(O) "- NR2R2;

r. C( W aryl; ’s. C( =W-al kyl; t. C(=W-heterocycl e;

or X\)a R each of which optionally may be
substltutzeZ P 6ﬂcgcr nore of : I. OR2; 1l. S(O"
R2; 111. és(yL R2; IV. C(=W-S(0O,,-NRR2; V.
C(=W - aryﬂrﬁlﬁ)VIalra W-al kyl; VII. C(=W-heterocycl e;

VII. C(=W NR2R2;
bbb) heterocycle-alkyl;

any of which may be unsubstituted or substituted with one or more of the

following taken in any combination:

I halo;
II. OH;
.  OR%
IV. SR%
V.  COOH;

VI.  carboxylic acid ester;
VIL. CEW)RE

VIIL. C(=W)OR?

IX. CEW)ORY

X.  CEW)SR?

XI.  A-C(=W)NHy;

XII. CEW)NRZRY,
XIII. NR?R?;

XIV. NR'R’;

XV. NR2-S(O).R?
XVIL NR*C(=W)-Cy.¢alkyl;
XVIL S(0).R?;

XVIIL C;.alkoxy;
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270 WD 2006/ 054182 PCT/ 1 B2005/ 004063 | X. H X NO2;

XI. CN, XI. CF3; Xll. halogen; XV. NHS(O "R2;
wWo00sNSIO82 C1- 3 al kyl ;  XVI. aryl; XVII. heteroegTiiBz005/004063

XVII1. Cl-6 alkyl; XX C2-6 alkenyl; XX C2-6

al kynyl; or XXI. NR2R2; and Each R2", R3", R4", R5",

and R6" i ndepeKE@nOR}ést}froethé@b) H, cc) hal ogen; dd)

NO2i ee) CN;, ff) SR2; hh) NH2i ii) NR2R3;

JJ) N(R2)-C( al kyl ;

4 a2l N( R2) - SCR- Cl- 1
271 Vo 2boe) os5Kez i*&‘?‘ﬂaé%rﬁ%;‘b%mgs )11) Cl-6 al kyl ;

C2.6 al ken nn -6 al kyny| oo) aryl;
CITII%; %XI - -(ammo aci re>s/1due) ) y PP)

XXII. C(=W)NH-A-(amino acid residue); and

XXIII. wherein when said optional substitution comprises a

substituted heterocycle, then substitution is selected from

the group consisting of:

1.

1t

1il.

iv.

V.

vi.

vii.

Viil.

1X.

X.

xi.

xii.

Xiil.

C(=W)0O-aryl;
C(=W)0O-alkyl;
C(=W)NHy;
C(=W)NH-aryl;
C(=W)NH-alkyl,
C(=W)N-di-alkyl;
C(=W)N(alkyl-aryl;
o-amino acid;
o-amino ester;
o-amino-carboxamide;
B-amino acid;
B-amino ester; or

B-amino-carboxamide;

taken alone or in any combination;

n independently is 0, 1 or 2;

A is a disubstituted spacer selected from the group consisting of:
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gq) CR2R2-S(0)"-R3; rr) CRZR2ZNR2R3; ss) COH, tt)
CR2R2-C(=W R2; uu) acyl; vv) C(=WR2; ww) C(=W OR2;
wexhosds+8} SR2; yy) C(=W-NR2R3; zz) PCT/IB2005/004063
C(=W NH(CH2) P- (am no acid residue); aaa) am no

resi due; or bbb) A-(am no acid residue); wherein any

of the above opt m@%hﬁﬂeﬂéaﬁraﬁ%eﬂtﬁisﬁﬂ&éﬁcﬁgd 44d optionally having
alternatively, R2" or may be10|nedtoYtoform

an optional |y sulose |Ctrutn@df3 ietoyeatares, ol eydleafieyli er heterocyclyl

phosphoryl at ed het er.ocycl e Sk 14 nmenbers.
15. The corrpound%g\KC et ﬁ%rfﬁg%él}%thﬁ%ﬁg “i's hal ogen,

CH3, CN, CF3 or . . The _conmpound of_ claim 15
wherein R5. |sl)CIC2 12'%11837“3/11%6 RapRbeth AH uBbrapged; aRdoptionally having

%erZCe)iO(nSI \(;V5l4i82 gérf“?loézﬁjégﬁi ﬁ%@g&&g@?*‘ﬁg cg%jounég%{gocydyl

cl ai m 14 wher ei n fihctisnoitdratatheyt tcsﬂieaﬂlainut ed am do on
car boxam de. The conpound of claim 14 wherein X is

substituted oryyu ' e
e o8 QUMY YR, o ey ptonaly

conpound of cl ai ﬂnaﬁinghena prth@r&:ohq:tclmtbms @fyl,Fcnyniqﬂaﬂcyl or

(O RARR3. R6 heterocyc y{ ﬁl(ﬂT'BIOllS in or attacied td the chaln (©)

1) optionally substituted arylene;

m) O-alkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

n) aralkylene, branched or unbranched, and optionally having one
or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions

in or attached to the chain;
0) optionally substituted cycloalkyl; and
p) optionally substituted heterocycle;

wherein “A” may be joined by any desired linkage or any combination of

desired linkages.

Each R, R”, R® and R” independently is:

a. H;

b. halogen;
c. NO,;

d. CN;

€. CFs;

£  OR’
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or a pharmaceutically acceptable salt, prodrug,
N-oxi de, quaternary am ne, stereochem cal isoner or

woaonicosers2t her eof , wherein: Y is: a. 3-14 menbeceaB2005/004063

carbocycle, aryl, heterocycle, any of which may
conprisd a nonocyclic, bicyclic, tricyclic or spiro
structureg_b. NR*RE. OH, d. halogen; e. CF3; f. Cl1-6
al kyl; g. C-6 alkenyl; h. C2-6 alkynYl; i.
alkylheteﬁocyc%%gx 2. NH2; 273 SUBSTI TUTE SHEET
(RULE 26) WO 2 /8@ 182 PCT/ | B2005/ 004063 k.

NH al kyl ; NH- aryI n. N-al karyl;
0. N-aral kyl %@P&é?@g}cycl e, dq.

N-al kyl - heterocycle r. N—alkenyl het erocycl e; s.
N-al kynylj-het eBe@yREe; t. Oalkyl; u. Oalkenyl: v,
O al kynyl; w Oalkylaryl; x. Oaryl; vy.

0- het er ocycl e; aryz. O aral kyl ;

L heterocycle;
m. Ci-6 alkyl;
n. C».¢ alkenyl;
0. Cs6 alkynyl;
p.  C(=W)-S(O)R’;
¢ CE=W)-S(0)-NRR%
I. C(=EW)-aryl;
. C(=W)-alkyl;
t. C(=W)-heterocycle; or
u C(=W)-NR’R%;
each of which optionally may be substituted with one or more of :
I  OR%
I S(O)R%
.  CEW)-S(0)R%
IV.  C(=W)-S(0),-NR’R%
V. C=W)-aryl;
VI. C(=W)-alkyl;
VII.  C(=W)-heterocycle;

VII. C(EW)NRZR?
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aa. O-carbocycle; bb. SR2; or cc. NR2R3; Z is: aaa)
H, bbb) al koxy; ccc) NO2; ddd) N(R2)(R3); 274 WD
waQos/0354182 PCT/ | B2005/ 004063 eee) ORR, fff) PCT/IB2005/004063
carboxam do; ggg) am do; hhh) acyl; iii) S(O nR2;
iii) S(On-NR2R3; kkk) Ci1-6 al kyl; 111) C2-6
al kenyl; nmmm C2-6 .kyryj; min) alkaryl; 000)
aral kyl ; ppp) heterocycle; qqq) alkyl-heterocycle;
rrr) aryl; sss) CNy ttitgoQ(=W-R2; uuu)
o(=W NH G R2) (Re) - & =W -NCR2) (R2) ;- wwv)
Cl=W N+ P(=W (R2) - A, FR2; W C(=W NHA-S(O n NR2Z;
xxX) C(=W NH CR2R3-“5( O) "~-NR2R3;
C(=W-NHA-C(=W-N(XR2)(R3): zzz) C(=W-N(R2) (R3);
aaaa) C(=W-NH A-RXIL. CF;;
XIII. halogen;
XIV. NHS(O).R%
XV. NHCO-C1-3 alkyl;
XVL aryl;
XVII. heterocycle;
XVIIL Cy.6 alkyl;
XIX. C,galkenyl;
XX. Cygalkynyl; or
XXI. NR’R%* and
EachR*,RY, R*, RY, and R® independently is:
bb) H;
cc) halogen;
dd)NOy;
ee) CN;
ff) OR%;
gg) SR
hh)NHz;
iy NR°R%;
JJ) N(RZ)'C(=W)-C1_4 alkyl;

kk) N(R?)-S0,-C 1.4 alkyl;
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bbbb) C(=W-NH NHR2; 275 WO 2006/ 054182
PCT/ 1 B2005/ 004063 cccc)

woRensjosNise C(R) (R2) - C(=W NH C(R2) (R3) C(=W - N( RRETMRBI0D5/004063
dddd) C(=W-NH R2; eeee)

C(=W-NH A-C(=W-NH A-C(=W -NH2; ffff) C(R2)(R2)(R3);
0999) C(R2) (R2)-NH R2; hhhh) A-S(O"-R2; iiii)

(=W -A C(=W IMCLaWI3; jjjj) A R2; kkkk) _
C=W-(OR2; 1111) C(=W-A-C(=W-NH2; nmmmm an am no
aci d residue; mmnng,.afkedd;- N(R2) - A- (ami no acid
residue); oooo) C(=W-N(R2)-A-(am no acid

resi due) - C( =Wan)yR% alkigBp) C(=W - anmi no acid resi due;
qqqq) C(=W-N(R2)-A-(anino acid residue)-A C(=W - R2;

rrrr) C(=W - Oad)arg;sss) C(=W-S(R2); tttt)
C(=W-NH NH R2; uuuu) C(=W-NH NR2)-A-C(=WR2; vvvv)

C(=W - N( R2) - CopJF3;R3;  wwwwn)  C(=W - A- NH C( =W R2;
xxxx) C(=W-A-NHC(=WOR3; vyyyy) C(=W-A-R3; 276 WD
2006/ 054182 PgdydrBRO§B4,0864063 2zzz7)
C(=W -NH NH CH2- (=W R2; aaa) P(=W(R2) (R2); or bbb)
A- P(=W (R2) ( R&) crAfrér» each of the foregoing Y and Z
i ndependently may be

ss) C-OH;

tf) CRR*-C(=W)R%;

uu) acyl;

vv) C(=W)R%;

ww) C(E=W)IORY

xx) C(=W)SR’;

yy) C(=W)-NR'R%;

zz) C(=W)NH(CH,),~(amino acid residue);

aaa) amino residue; or

bbb) A-(amino acid residue);

wherein any of the above optionally may be substituted; or

alternatively, R*" or R®' may be joined to Y to form an optionally substituted bicyclic ot
tricyclic phosphorylated heterocycle comprising 4-14 members.

15.  The compound of claim 14 wherein R is halogen, CHs, CN, CF; or NO,.
6 220 The compound of claim 15 wherein R is CL.

(7'2/3’. The compound of claim 14 wherein W is O or S.
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unsubstituted or substituted by one or nore of: nn) H

o0) Cl1-6 alkyl; pp) alkoxy; dqq) OH rr) oxo; sSS)
waabwos4182) NR2R2; uu) optionally substituted BCYIB2005)04063

optionally substituted heterocyclyl; ww

OC(=W-alkyl; xx) C(=W-0R2; vyy) CN, zz) NO2; aaa)

NH- C(=W -al kyl ;  bbb) NHS(On-alkyl; ccc) NHS(On

NF&R2 G'he cdldﬁr)undl'i)fﬁzla'i:y cl4owmhdesih ; Z \I¥ joptionally Gubstituted \a@ido on

2006/ Q dPCT/IBZOOS/ 004063 i) S; J) NH, k)

NN(R?)‘ 1) N(R; m N-OH or n) NOalkyl; Rl

9 }51 ) ' e col;on 'of nl)aunqdf \Qﬁéreﬁ%( is sx?()su&(ed' Wungb%ted phenyl.
2026 The compound of claim 14 wherein Y is ~O-Cy.s alkyl.

u 7. The compound of claim 1 wherein the compound is of Formula (C):

or a pharmaceutically acceptable salt, prodrug, N—oxide, quaternary amine,
stereochemical isomer or tautomer thereof, wherein:
Y is:

a. 3-14 membered carbocycle, aryl, heterocycle, any of which may comprise

a monocyeclic, bicyclic, tricyclic or spiro structure;
b. H;
¢. OH;
d. halogen;
e. CFs3;
f. Cigalkyl;
g. Cz¢ alkenyl;
h. Cysalkynyl;
i. alkylheterocycle;

j. NHgz;
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p) C(=W-S(R2); q) C(=W-NH+R2; r) C(=W-N(R2)(R2);

s) C(=W-NH A-(amno acid residue); t) A-(amno acid
woesiothdels2 R2; u) S(O. -R3; or v) S(O 2- N( R2) ( ReY/IBHNS004063

of which optionally maybe substituted by one or nore:

i. Cl-6 alkyl; ii. OH iiti. alkoxy; iv. aryl; wv.
haIO]QZK@{Mmy2006/054182 PCT/ | B2005/ 004063 vi. CN
Vii. hKQ; viii. N(R2)(R2); Each R2 is: ccc) H,
ddd) 4 gﬁg hal ogen; fff) optionally substituted,
branched or aribranched al kyl ; ggg) optionally

substit d, .branched or unbranched al kenyl; hhh)

opt i oHa al*'@’ﬁl’bstltuted branched or unbranched

al kynyl; 1ii) 3-14 nenbered carbocycle; jjj)

al kylhedNealseyt;l e; kkk) acyl; 111) carboxam do; nmm)
carbanoyl; nnn) al koxy; o0oo) optionally substituted

aryl;o. pRan@ptional ly substituted aral kyl

p. NH-heterocycle;

g. N-alkyl-heterocycle;

r. N-alkenyl-heterocycle;

s. N-alkynyl-heterocycle;

t. O-alkyl;

u. O-alkenyl;

v. O-alkynyl;

w. O-alkylaryl;

x. O-aryl;

y. O-heterocycle;

z. O-aralkyl;

aa. O-carbocycle;

bb. SR?; or

cc. NR?R;

Zis:

aaa) H;
bbb) alkoxy;
cce) NOy;

ddd) NR)RY;
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gqq) optionally substituted alkylaryl; rrr) O alkyl;
sss) 0O-al kenyl; ttt) O al kynyl; uuu) Oal karyl; vvv)
wOo2ercalkigk; 279 WO 2006/ 054182 PCT/ 1 B2005/ 004088T/1B2605/004063

O carbocycl e; xxx) O-heterocycle; vyyy) Oaryl; zzz)
CF3; aaaa) CN, Dbbbb) S(O-R3; cccc) N(R3)(R3);
dddd) NH Se)n- R3; Orgeee) NHC(=W-aryl; ffff)
NHC( =W al kyl ;  gggg) NHC(=W - het erocycl e; hhhh)
CH2- S( O) nR3; a‘%%m%oﬂ\) R3; JJJJ)C(=W NR3R3; kkkk)
C(al kyl) 2- ; 1111) CH(al kyl)-S (O nR3; mmnn)
C(al kyl')2-NH2;  nnnn). CH(al kyl)-N(al kyl ) R3; 0000)
CR3R2- NR3R&EE) pppp™CEPRN(al kyl ) R3;  qqqq)
CH(al kyl )-NHR3; rrrr) C(al kyl)2-NHR3; ssss)
C(al kyl)2- NpB) kyl )®31, tttt) CH2-C(=WH, 280

jii) S(0).R%

ij) S(0)-NR'R;

kkk) C1-5 alkyl;

111) C,.¢ alkenyl;

mmim) C,6 alkynyl;

nnn) alkaryl;

000) aralkyl;

PPD) heterocycle;

qaq) alkyl-heterocycle;

rr) aryl;

$SS) CN;

ttt) C(=W)-R%;

) C(EW)NH-CRY)(R?)-C(=W)-NR)R?);

vvv) C(=EW)NH-P(EW)(R?)-A-R%

www)  C(EW)INH-A-S(0),-NR?;

xxx)  C(EW)NH-CR’R3-S(0), -NR'RY;

yyy) C(=W)-NH-A-C(=W)-N®R*)(R);

277) CEW)-NRHRD);

aaaa) C(=W)-NH-A-R?;

bbbb) C(=W)-NH-NH-R?;
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WD 2006/ 054182 PCT/ | B2005/ 004063 uuuu)

CH2-C(=W al kyl ; vvvv) CR3R3-C(=W R3; www) A-R3;
waxnoe)0sa8R3) 2- C(=W R3; yyyy) CH2-C(=WH, zzzP{T/1B2005/004063

CH2- C(=W al kenyl ; aaaaa) CH( al kenyl )-C(=WH, bbbbb)

A-S(O R3; ccccc) CH(NH)-S(O" R3; or ddddd)

A-N(NH) R3;  wler ei nc&awj NHIG(RﬁﬂRZ)S@(@ﬁ’V)NIm(R‘*')(R )C(=W)-

conpri ses one or . a substituted or
unsubstltutedN@%)éRdcycle ii. C(=WOaryl; iii.
C(=WOalkyl; iv. C(=WNH2; v. C(=W NH al kyI; Vi .
C( =W NH arydddd)vi i C(QQV:)WHLRfi;-aI kyl; viii.

C(=W N(al kyl) - aryI i X. a-amno acid; X a-amno

oL X B TOCARIRANLAT A (Rt o
's. bb) Rty CARIBIETS Atk ee) Goe
ket gegg)  CRH(R)-NH-R?

hhhh)  A-S(0)s-R%;

iiif) C(=W)-A-C(=W)-A-C(=W)R?;

jiii) AR’

kikk)  C(=W)-(O)R’;

1) C(=W)-A-C(=W)-NHy;

mmmm) an amino acid residue;

mmn)  C(=W)-N(R?)-A-(amino acid residue);

0000)  C(=W)-N(R?-A-(amino acid residue)-C(=W)-R%;

pppp)  C(=W)-amino acid residue;

qqaq)  C(EW)-N(R?)-A-(amino acid residue)-A-C(=W)-R%;

11IT) C(=W)-OR’;

5855) CEW)-SRY);

tttt) C(=W)-NH-NH-R?;

wuu)  C(EW)-NH-N(R)-A-C(=W)R?;

vwvv)  CEW)-NRH-CE=EW)-RY,

wwww) C(EW)-A-NH-C(=W)R%;

xxxx)  C(=W)-A-NH-C(=W)OR’;

yyyy)  C(=W)-A-R%
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ff) C2.6 al kynyl; gg) alkoxy; hh) CF3; ii) CN jj)

am no; kk) NRZR2 11) O-alkyl; mm O0-al kenyl; nn)
wO-2edelogamgk ; 00) C(R2) (R2)-S(O nNH2; pp) PCT/IB2005/004063

AR (R2)-S(OnCF3;  qq) (R2) (R2)-NH2; rr)

A-heterocycle; ss) C(R2)(R2)-NR2R2; tt)

C(R2) (R - C( M R2;  Cew ANE-NEMEH, - RY.cl e;
het er ocycl e; 282 WD 2006/ 054182 PCT/ |1 B2005/ 004063  xX)

cycl oal kyl ; x: Wha.zz) al kyl heterocycl e; aaa)

aral kyl ; ora%%gs a\m@{am{cbﬁe- al kyl; any of which may

be unsubstituted or substi,tuted with one or nore of

the fol | owbtl) A-BEWED)EnY conbination: i) halo: i)

OH iii) OR2; iv) SR2; v) COOH, vi) carboxylic acid
ester; wherein each of the foregoing Y and Z independently may be

unsubstituted or substituted by one or more of:

m) H;
00) Cy6 alkyl;
pp) alkoxy;
qq) OH;
IT) 0XO;
ss) halo;
tt) NR?R%;
uu) optionally substituted aryl;
vv) optionally substituted heterocyclyl;
WW) 0O-C(=W)-alkyl,
xx) C(=W)-OR?;
yy) CN;
zz) NO»;
aaa) NH-C(=W)-alkyl;
bbb) NH-S(O),-alkyl;
cec) NH-S(0);-NR*R?; or
ddd) Cs.6 cycloalkyl;

W is:

h) O;
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vii) C(=WR2; viii) C(=WOR2; ix) C(=WOR3; x)
C(=W SR2; xi) A-C(=WNH2; xii) C(=WNR2R3; xiili)
WOIRARKRAS418%i v) NR2R3; xv) NR2-S(O "R3; xvi) PCT/IB2005/004063

NR2- C(=W - Cl_6al kyl ; xvii) S(OnR3; 283 WO
2006/ 054182 PCT/ 1 B2005/ 004063 xviii) Cl.6al koxy; xiXx)
Cl_6 thigptger; xx) amno acid residue; xxi)
NH A- (amino acid residue); xxii) C(=WNH A-(am no acid
resi due) ;. . XXiii) wherein when said optional
substi t ut’? on’conprises a substituted heterocycle,
then substitution.,is selected fromthe group
consi sti kg DINEIE=W o aryl; 11. C(=WO al kyl ;
1. C(=WNH2; V. C(=WNHaryl; V. C(=WNH al kyl;
VI. C(=WIN-N(RD kyl; WI. C(=WNalkyl)-aryl; WVII.
a-amno acid; I X a-amno ester; X
a- am no- ey Ropsahde;  Xl. (3-amino acid;

n) N-O-alkyl;

R'is:

) H;

m) R?;

n) CEW)-R%;

0) C(=W)-OR);

p) C=W)-SR?;

@ C(=W)-NH-R%

n CEW)-NR)RY;

5) C(=W)-NH-A-(amino acid residue);
f) A-(amino acid residue)-R%;

W S(O)-R’; or

V) S(OR-NRHR);

any of which optionally may be substituted by one or more:

1. Ci.¢ alkyl;
1. OH;

1il. alkoxy;
iv. aryl;

V. halo;
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XI'l. (3-amno ester; or XlII. R-am no-carboxam de;

taken al one or in any conbination; n independently is
w0 2006/054182; A is a disubstituted spacer sel ect edTABINF/004063

the group consisting of: 284 WO 2006/ 054182

PCT/ 1 B2005/ 004063 a. Cl1-6 al kyl ene, branched or

unbranched, ang optdxnally having one or nore

het er oat ons, aryl, cycloal kyl or heterocyclyl

functions in aqr. attgeched to the chain; b. C2 12

al kenyl ene, br'ahched 8r° unbr anced, and optionally

having one or nore hetepoatons, aryl, cycloalkyl or

het er ocycl yl WiinctNEh¥Rh or attached to the chain

c. C2-12 al kynyl ene, branched or unbranced, and

opt ikwRRFYs: havi ng one or nore heteroatons, aryl,

cycl oal kyl or heterocyclyl functions in or attached

to the chai&g d. og%jonally substituted aryl ene; e.

O al kyl ene, Qanche " or unbranched, and optionally

having one 85 nor e ggteroatons, aryl, cycl oal kyl or

heterocyclyp ¥unctPBns in or attached to the chai n;

f. aral kyl ene, branched or unbranched, and optionally

havi ng one eew) nor ehdegery oat ons, aryl, cycl oal kyl or

het erocyclyl functions in or attached to the chain;

g. optional kfy) speailly sibetituted Chraadted|or uatrencted alkyl;

optionally substituted heterocycle; wherein "A" may be

Rl R R
Is: a H Ehh)hal ogoepr‘gi;onal‘l:y' su%lggtﬁtedgjbra%}ll;ed o? img:agéhed alkynyl;

ii1) 3-14 membered carbocycle;

111 alkylheterocycle;

kkk) acyl;

111) carboxamido;

mmim) carbamoyl;

nnn) alkoxy;

000) optionally substituted aryl;

PPP) optionally substituted aralkyl;

qqq) optionally substituted alkylaryl;

rrr) O-alkyl;

ssS) O-alkenyl;

ttt) O-alkynyl;

uuu) O-alkaryl;

vVv) O-aralkyl;
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f. OR2 285 WD 2006/ 054182 PCT/ |1 B2005/ 004063 g. NR2R2,

h. NHS(O" R2; i. NHCO C1l-3 alkyl; j. S(O"R2; k.
wanyle054182 het erocycle; m Cl-6 al kyl; n. C2- 8CT/IB2005/004063

al kenyl; o. C2-6 alkynyl; p. C(=W-S(O" R2; q.

C(=W-S(O -NR2R2; r. C(=W-aryl; s. C(=W-al kyl; t.

C(=W - het erpaugl e; PEarbddyclef =W - NRZRZ each of V\,hl ch

optlonally maybe substltuted with one or nore of : .

; . R2; S(O "Rz,
o V\)HS(O) % dhétem&cl%g-asyl); Vi . IC\(/:V\)-al kyl ;

vii. C(=W-heterocycle; viii. C(=WNR2R2; 286 WO
2006/ 054182WCT/ | BEOUBE004063 i x. H, X NO2; xi. CN
xii. CF3;

777) CFs;

aaaa) CN;

bbbb)  S(0)s-R’;

ccee) N(R3 )(R3);

dddd)  NH-S(O).-R%;

eeee) NHC(=W)-aryl;

£E¥¥) NHC(=W)alkyl;
gggg) NHC(=W)-heterocycle;
hhhh)  CH,-S(O).R’;
iiii)C(=W)R?;

jiij)) CEW)NR’R?;

kikk)  C(alkylp-S(O)WR’;
111)CH(alkyl)-S(0).R>;

mmmm) C(alkyl),-NHj;

nnnn)  CH(alkyl)-N(alkyl)R?;
0000) CRPR*-NR’R?;

pppp)  CHoN(alkyD)R’;

qqqq)  CH(alkyl)-NHR’;
rr1T) C(alkyl),-NHR?;

3sss) C(alkyl),-N(alkyDR?;

t1t) CH,-C(=EW)H;
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xiii. halogen; xiv. NHS(O, R2; xv. NHCO Cl_3 al kyl;

xvi. aryl; xvii. heterocycle; xviii. Cl.6 alkyl;
weaine/082186 al kenyl ;  xx. C2_6 al kynyl; or xXi PCRRRIRBS/004063

Each R3", R4", and R6" independently is: a. H b.

hal ogen; c¢. NO2; d. CN, e. OR2; f. SR2; g. NHZ;

h. NR2R3; iuuMR)-@Hz\mgmﬂ%@# kyl; j. N(R2)-SCR-Cl-4
al kyl: 287 WD 2006/ 054182 PCT/ | B2005/ 004063 k. Cl-6

a5 . Lo boa o R OO B Pt 1o O s,
CR2R2- ( :V\)‘IN:%;WW)t . A?-(l:{)é,l ;U C(=W R2;
xxxx)  CR})-C(=EW)R?,
yyyy)  CH-C(EW)H;
7777) CH,-C(=W)alkenyl;
222aa) CH(alkenyl)-C(=W)H;
bbbbb)  A-S(O)R’;
ccecc)  CH(NH)-S(O).R’; or
ddddd) A-N(NH)R?;
wherein said optional substitution comprises one or more of:
1. asubstituted or unsubstituted heterocycle;
il CEW)O-aryl;
1ii. C(=EW)O-alkyl;
iv. C(=EW)NH;
V. C(=W)NH-alkyl,
vi. C=W)NH-aryl;
vii.  C(=W)N-di-alkyl;

viii. C(=W)N(alkyl)-aryl;

iX. o-amino acid;
X. o-amino ester;
X1, o-amino-carboxamide;
xil.  [P-amino acid;

xill.  P-amino ester; or
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v. C(=WOR2; w C(=WSR2; x. C(=W-NR2R3; V.

C(=WNH(CH2)p (am no acid residue); z. am no residue;
wonRo@H354182 (anmi no aci d residue); wherein any of PCIEB2005/004063

above optionally maybe substituted; wherein -------

i ndicates the presence of a single or double bond,

where: when ------- I ngiycat gamlistecpbecamnae, of a doubl e
bond, each Y and T independently is: j. CR2; k. N

or El'hﬁst; 288 WD 2006/ 054182 PCT/ 1 B2005/ 004063 w th
the €4Vealt’ that one of Y and T nust be CR2; when
------- i ndi cates the presence of a single bond, then
each Y ahB®H; i ndependently is: M CR2; n. O 0. NR2
or p. SR2; with the caveat that one of Y and T nust
be CR2; ae)dOH)is 1 or 2, with the proviso that m can
only be 2 for T or Y = CR2. 22. The conpound of claim
21 wher ejg) &5 apy8; hal ogen, CH3, CN, CF3 or NQ2. 23.
The conpound of claim22 wherein R5' is C. 24. The

conpound of .claim 21 wherein Z is optionally

substit uFéoC%ﬂqfa%‘y r carboxanide. 25.. The conpound
of claim21 wherein Wis 0 or S. 26.. The conpound of
cl ai m 21 fHexadilliynylsis -O- C1L_6 al kyl. 27. A

phar maceuti cal conposition conprising an H V-treat nment
ef fecti veggpameaxit of a 3- phosphoi ndol e conpound or its
pharmaceutically acceptable salt, prodrug,

stereois F,. t aut oner, N- oxi de or quaternary am ne,
with a pharneéeutically

it) CN;

jj) amino;

kk) NR°R?;

1) O-alkyl;

mm) O-alkenyl;

nn) O-alkynyl;

00) CR*)(R*)-S(0):NHy;
pp) CR*)(R?)-S(0)-CF3;
qq) CR*)(R*)-NH;

rr) A-heterocycle;

ss) CR)R’)-NR'R’;
) CRY)R?)-C(=W)R’;
uu) aryl;

vv) carbocycle;

ww) heterocycle;
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acceptable carrier or diluent 28. The conposition of
claim 27 wherein the 3-phosphoindoles is in the form
wohow/05pispsphat e, a phosphonate, a phosphort hi earaB200§/004063
a phosphoram date. 29. The conposition of claim 27
wherein the conmpound is a phosphate or a phosphonate.
30. The cg&l bdlk@n of claim 27 wherein the conpound
is further substituted at the 2 position. 289 WD
2006/054%Wﬁ]§CT 1 B2005/ 004063 31. The conposition of
cl ai m 27 &r8Ph the conmpound i s substituted at the
nitrogen of the indole. 32. The conposition of claim
27 conpr iZZ) HEYREtCEIERt i ve anti-H V treatment anount
of a conpound of clains 1, 6, 14, or 21 or its
phar maceuhaxaldryikglcoept abl e salt, prodrug,
stereoi somer, tautomer, N-oxide or quaternary am ne
with a acceptable carrier or
di [ uent. nm%5nqﬁ%y&§%§%g?3|on of claim 27 wherein the
conpound is nblnﬁtlon othe

ot~ H A SRS A R R e bR e § more of the
accept ablf@ll&@fn@tﬁfenlﬁﬁn tdiiSiRbtion34. The pharnaceuti cal
conmposi tion of "claim 33 wherein the other anti-HV
agent is a reverse transzrlptﬁgg i nhibitor. 35. The
phar maceut i cal conp05|t|o al m 33 wherein the
other anti-H V agent is a reverse transcriptase

i nhibitor. 36. The phar mé®eut i ©8F conposition of claim
35 wherein the reverse transcriptase inhibitor

i nduces a nutation |ysineii}03 ORésparaglne and/ or
tyrosine 181 4 cysteine in HV reverse transcriptase.
37. Use of an effective qq?untsgﬁ a 3- phosphoi ndol e
compound or its pharnaceu |caIIy acceptable salt,
prodrug, stereoisoner, ng éﬁ#OXIde or

guat ernary am ne, Wi t h a har 9 ically acceptabl e
carrier or diluent in the manufacture of a nedi canent
for the treatment or propHyl ax¢abefyligacidiester:nf ecti on
in a host. 38. The use of claim37 wherein the

3- phosphoi ndol es is in thai)f org=o#)R; phosphate, a
phosphonate, a phosphorthioate, or a phosphorani date.
39. The use of claim 37 el pt anmpound is a
phosphate or a phosphonar@ﬁ5 @(\ﬁﬁDﬁ

ix) CEW)ORY

X) C(=W)SR%;

xi)  A-C(=W)NHj;

xii) C(EW)NRZRY

xiii) NR*R?;

xiv) NR’R?;

xv)  NR*-S(O).R%

xvi) NR2:-C(E=W)-Cyealkyl;

xvii) S(O)R?;
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40. The use of claim 37 wherein the conmpound is

further substituted at the 2 position. 41. The use of
wobheierns8iB2wher ei n t he conmpound is substituted RCTAB®O5/004063

nitrogen of the indole. 42. The use of claim 37

wherein the conmpound is a conpound of one of clainms 1,

9, or 16, or its pharmgeut) @lhikorgcept abl e salt,

prodrug, stereoisoner, tautomer, N 290 WD 2006/ 054182

PCT/ 1 B2005/ 004063 oxi de guat ef. .am ne,

optionally with a pharnaggﬁtiggfﬁ98§%%%ptable carrier

or diluent. 43. The use of claim 37 wherein the host

is a human. 44. The use &%) cl &HBICIESBEN t he

conmpound i s adm nistered in conbination and/or

alternation with at | eastxxdne NHfefansimbiacidiresidugant ,

optionally with a pharmaceutically acceptable carrier

or diluent. 45. The use qkii§! aiEwhirnhe(iiflo b8 r&idiR); and

anti-H'V agent is a reverse'transcriptase inhibitor.

46. The use of claim45 wherein the revers. . o

transcri ptase inhibitor ixﬁ%“ﬁ?ce eéemrfﬁﬁ%ﬂ is%ﬁ ?pglscﬁnﬁlesﬂtbsgmtlon

- asparagi ne and/or tyrosine I3hpriséys tse@bdiguted helekdcycle, then

reverse transcriptase. 47. The use of claim 37

wherein the HV has a nutati orfubgiitptjas} ae selggted Sfrom the group

asparagi ne and/or tyrosine 1814. ine in HV

reverse transcriptase. 48. Thé%ﬁgé%g%ﬁélain137 wher ein

the HHV is resistant to one or nore ersF

transcriptase inhibitor(s). 49, Tﬁg=M§ Yp'cl ai m 38

wherein the conpound is adm nistered in conbination

and/or alternation with at [kast GA®)ox-#&yl; anti-H V

agent, optionally with a pharnmaceutically acceptable

carrier or diluent. 50. Use qff angaty)Ng,y effective

treat ment anount of a 3-phosphoi ndol e ‘conpound or its

pharmaceutically acceptable I't, Lgﬁéﬁg I

stereoi somer, tautoner, N-oxidée or e?ﬂ%ry am ne,

optionally with a pharmaceutically acceptable carrier

or diluent in the manufacture of &= abxht for for

sal vage therapy in the treatnent or prophylaxis of an

H V infection in a host.. 51.VIThe Qs®)d¥-dedlkylm 50

wherein the conmpound is a conpound of one of clainms 1,

9, or 16, or its pharnaceutiygal @qﬁﬁg e~galt,

prodrug, stereoisoner, tautoggg, ﬁx oXi g@gp%mﬁ,

uat ernary anine. ) .
a y VII. a-amino acid;

IX. o-amino ester;
X. o-amino-carboxamide;
XI.  B-amino acid;
XII. P-amino ester; or
XIII. B-amino-carboxamide;
taken alone or in any combination;
n independently is 0, 1 or 2;

A is a disubstituted spacer selected from the group consisting of:
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52. The use of claim50 wherein the conpound is

adm ni stered in conbination and/or alternation with
wanodegasisz one ot her anti-H V agent, optional | yPGIraB0as/ 004063

pharmaceutically acceptable carrier or diluent. 291

a.

.

h.

C..s alkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

Cy.12 alkenylene, branched or unbranced, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

Cy1» alkynylene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalkyl or

heterocyclyl functions in or attached to the chain;
optionally substituted arylene;

O-alkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

aralkylene, branched or unbranched, and optionally having one
or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions

in or attached to the chain;
optionally substituted cycloalkyl; and

optionally substituted heterocycle;

wherein “A” may be joined by any desired linkage or any combination of

desired linkages.

Each R, R¥, RY and R” independently is:

a. H;

b. halogen;
c. NO3;

d. CN;

e. CF5;

f.  OR’
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g. NR’R? ;

h. NHS(O).R?;

1. NHCO-C; alkyl;

J- S(O):R%
k. aryl;
L heterocycle;

m. C1-6 alkyl;

1. C,.¢ alkenyl;

0. C,.¢ alkynyl;

p.  CEW)-SORR

¢ CE=W)-SO)-NRR%

r. C(=W)-aryl;

. C(=W)-alkyl;

t. C(=W)-heterocycle; or

u. C(=W)-NR2R2;

each of which optionally may be substituted with one or more of :

1.

1.

1.

iv.

vi.

vii.

Viil.

ORZ;

S(O)R%;
C(=W)-S(0)R%;
C(=W)-S(0)-NR'R;
C(=W)-aryl;
C(=W)-alkyl;
C(=W)-heterocycle;

C(=W)NR’R?;

286
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ix.

X1.

Xii.

Xiil.

Xiv.

XV.

Xvi.

Xvil.

XViil.

XixX.

XX.

xxi.

NOy;

CN;

CF3;

halogen;
NHS(O).R%;
NHCO-Cy; alkyl;
aryl;
heterocycle;
Ci-6 alkyl;

Cy-¢ alkenyl;
Cz-¢ alkynyl; or

NR’RZ

Bach RY, R4”, R>, and RY independently is:

a. H;

b. halogen;

c. NOy;

d. CN;

e. OR?

f. SR%

g. NH;;

h. NR?R?;

i. NR»)-C(=W)-Ci4 alkyl;

j. NRY-S0,-Cj alkyl;

287
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k. Ci alkyl;

1. C, alkenyl;

m. Cy¢ alkynyl;

n. aryl;

o. CF3;

p. CRPR*-S(0),R%;

q. CRZR’NR’R’;

r. C-OH;

s. CRZRZ.-C(=W)R%;

t. acyl;

u. C(=W)R2;

v. C(=W)OR?

w. C(=W)SR%

x. C(=W)-NR’R’

y. C(=W)NH(CHy),-(amino acid residue);
z. amino residue; or

aa. A-(amino acid residue);

wherein any of the above optionally may be substituted;

wherein ------- indicates the presence of a single or double bond, where:
when ---— indicates the presence of a double bond, each Y and T
independently is:
j. CR%
k. N;or
1. SR’
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with the caveat that one of Y and T must be CRZ;

when ---—--—-- indicates the presence of a single bond, then each Y and T
independently is:
m. CR%
n. O;
0. NRZ; or
p- SR%

with the caveat that one of Y and T must be CR?; and

m is 1 or 2, with the proviso that m can onlybe 2 for Tor Y = CR
22. The compound of claim 21 wherein R is halogen, CH3, CN, CF3 or NO;.
23.  The compound of claim 22 wherein R* is CL

24. The compound of claim 21 wherein Z is optionally substituted amido or

carboxamide.
25.. The compound of claim 21 wherein W is O or S.
26.. The compound of claim 21 wherein Y is —O-Cy¢ alkyl.

27. A pharmaceutical composition comprising an HIV-treatment effective amount of
a 3-phosphoindole compound or its pharmaceutically acceptable salt, prodrug,
stereoisomer, tautomer, N-oxide or quaternary amine, with a pharmaceutically

acceptable carrier or diluent

28.  The composition of claim 27 wherein the 3-phosphoindoles is in the form of a

phosphate, a phosphonate, a phosphorthioate, or a phosphoramidate.

29.  The composition of claim 27 wherein the compound is a phosphate or a

phosphonate.

30.  The composition of claim 27 wherein the compound is further substituted at the 2

position.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

The composition of claim 27 wherein the compound is substituted at the nitrogen

of the indole.

The composition of claim 27 comprising an effective anti-HIV treatment amount
of a compound of claims 1, 6, 14, or 21 or its pharmaceutically acceptable salt,
prodrug, stereoisomer, tautomer, N-oxide or quaternary amine, with a

pharmaceutically acceptable carrier or diluent.

The composition of claim 27 wherein the compound is in combination with at
least one other anti-HIV agent, optionally with a pharmaceutically acceptable carrier

or diluent.

The pharmaceutical composition of claim 33 wherein the other anti-HIV agent is

a reverse transcriptase inhibitor.

The pharmaceutical composition of claim 33 wherein the other anti-HIV agent is

a reverse transcriptase inhibitor.

The pharmaceutical composition of claim 35 wherein the reverse transcriptase
inhibitor induces a mutation lysine 103 -> asparagine and/or tyrosine 181 -> cysteine

in HIV reverse transcriptase.

Use of an effective amount of a 3-phosphoindole compound or its
pharmaceutically acceptable salt, prodrug, stereoisomer, tautomer, N-oxide or
quaternary amine, with a pharmaceutically acceptable carrier or diluent in the
manufacture of a medicament for the treatment or prophylaxis of an HIV infection in

a host.

The use of claim 37 wherein the 3-phosphoindoles is in the form of a phosphate,

a phosphonate, a phosphorthioate, or a phosphoramidate.
The use of claim 37 wherein the compound is a phosphate or a phosphonate.
The use of claim 37 wherein the compound is further substituted at the 2 position.

The use of claim 37 wherein the compound is substituted at the nitrogen of the

indole.

The use of claim 37 wherein the compound is a compound of one of claims 1, 9,

or 16, or its pharmaceutically acceptable salt, prodrug, stereoisomer, tautomer, N-
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43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

oxide or quaternary amine, optionally with a pharmaceutically acceptable carrier or

diluent.
The use of claim 37 wherein the host is a human.

The use of claim 37 wherein the compound is administered in combination and/or
alternation with at least one other anti-HIV agent, optionally with a pharmaceutically

acceptable carrier or diluent.

The use of claim 44 wherein the other anti-HIV agent is a reverse transcriptase
inhibitor.
The use of claim 45 wherein the reverse transcriptase inhibitor induces a

mutation lysine 103 => asparagine and/or tyrosine 181 -> cysteine in HIV reverse

transcriptase.

The use of claim 37, wherein the HIV has a mutation at lysine 103 > asparagine

and/or tyrosine 181 = cysteine in HIV reverse transcriptase.

The use of claim 37 wherein the HIV is resistant to one or more reverse

transcriptase inhibitor(s).

The use of claim 38 wherein the compound is administered in combination and/or
alternation with at least one other anti-HIV agent, optionally with a pharmaceutically

acceptable carrier or diluent.

Use of an anti-HIV effective treatment amount of a 3-phosphoindole compound
or its pharmaceutically acceptable salt, prodrug, stereoisomer, tautomer, N-oxide or
quaternary amine, optionally with a pharmaceutically acceptable carrier or diluent in
the manufacture of a medicament for for salvage therapy in the freatment or

prophylaxis of an HIV infection in a host..

The use of claim 50 wherein the compound is a compound of one of claims 1, 9,
or 16, or its pharmaceutically acceptable salt, prodrug, stereoisomer, tautomer, N-

oxide or quaternary amine.

The use of claim 50 wherein the compound is administered in combination and/or
alternation with at least one other anti-HIV agent, optionally with a pharmaceutically

acceptable carrier or diluent.
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