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WD 2006/ 054182 PCT/ | B2005/ 004063 PHOSPHO- | NDOLES AS
H V | NH Bl TORS CROSS REFERENCE TO RELATED APPLI CATI ONS
wQabios/osqapt i cation clains priority to U S, ProvPGT/iB2ads/004063

Application Nos. 60/611,061, filed Septenber 16,
2005, 60/711, 445 filed August 25, 2005 and 60/ 711, 565,
filed 5 August 26, 2005, all entitled

"Phospho- | THE

I NVENTI ON ;hﬂlgbg esenﬁbl\f#\'/gg oﬁ?grﬁgl\ﬁ l?@%ﬁ:human

I mmunodeficiency virus (H'V) reverse transcriptase

i nhi bi t ory Crogs®ERERENCH TOIRENA EDAAFPACCARIONS! | Y

accept abl e salts, prodr ugs anal ogs and derivati ves.

R P A8 O R
ﬁledA*sQﬁem%&d 19&%@@0&1/7110@45 fiEAMARSHdti 29)S20083kndc 60174 1365, filed
he corrpounds “CKG?GJND OF THE | NVENTI O\l Numer ous
Augusiri}ﬁo&@ﬁﬁs ah guiétldse @hosphot Indglies eI Lafsbitess. "t he hurman
i mmunodeficiency virus (HV) since it was di scovered
| nmunoder 1 oi ency syAAS0E EATLEMSN 1863 A f oca
poi nt of AIDS research efforts has been and conti nues
It :)n’r[uthﬁ O%ﬂe&fe?nﬂ eivie¢rione ptovifes | mw Hivnoms immutmdaﬁaienpytvirus (HIV)
ciengy virus reverse transcripta
revepifor oI BBUAS! HTEPPB el bt AT, pRsPRBlE satts,
procﬁlﬁ%\slI Qﬁalf@st a[n‘é’lvdeh%tn}%yAAlQ) RERMED @l bRy dWiGsin" tﬁ@éé%ompounds
and Journal of Medicine (1991), 324:308-
for Met pmphy]emsaand tr8ginent fg (I%?Q@%fei%g ;ﬁ%gﬁgﬂ)&é ag@oplgrmaceutlcal
rus I nhibitors
com?ﬂ%lﬂﬁ*ﬂﬁ ¥58§W8 ®verse transcriptase
inhibitors or NNRTIs that bind to a specific

al l osteric site BAckdouip/or rBr EXSENItIORNSCT | pt ase near
the polynerase site and interfere with reverse

transcription by either altering the_ conformation or
t haNumBBPYS t (PBpoUHe haver Been r@ﬁ’gft‘is’rzﬁfl ade, cpRGat the’ human

imn!,u%%ﬁ%ﬂlﬂencg%fg? @ﬁmﬁg iR 'd[é&%@éfgd R Ofhe (B153AY BRise of the

st ae Cl ence 256: 1783- 725 90
acqﬁ@&%ﬁhﬁﬁéﬂﬂ%@@?hﬂ@ﬂ&qﬂm% 398Bekdbed] polmos Q@Dﬁfresearch

effo§§( ngggrbpa%(ﬁggtgueq%ﬁl% F@g | flgl)%d dgéelol\f)I}InRe-l;lltSoP finﬂp{brs of human

lmll%ﬂég%&%r%gﬁgﬁlgtWYD)%{fg)fé haﬁsc@@th%ayﬂhte r&@;}rﬁ@lﬁé@peﬁﬁble for the

et al
revedst: tBt@eritionRy g deirgvizal RIVA to provaDN&]é%C %) New England

Jousga] oy Mzdichne fog I o0k v o Oy gcienggléé%@zw-1533-44-
E.J.13:éRy! l@atrovn'us (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).
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2) bis(heteroaryl)pi perazines (BHAP) (Ronero et al.,
J. Med. Chem (1993), 36:1505-8); 3)

waledognisast koxybenzyl oxopyri m di ne (DABO) ( DanePCEIB2805/404063
Acta Chemica 10 Scandi navica (1997), 51:426-30; Mai
et al., J. Med. Chem (1997), 40:1447-54); 4) 2',
5' bbbt Qldssey tofutorhpbivmes Hydvsi bgen) dentigig r as gmzlmh of HIV.
o-1", 2"-oxathiole-2", 2"-dioxide)pyrimnmdines (TSAO
Exampigsiof dhgspincdidez] .| PNAS USA (1992), 89:4392- 96); 5)
phenyl et hyl t hi azol yl t hi ourea (PETT) derjvativ Bel |
1pt1-HR-hyddxybiadxy)Bresyl]-6-(shepyligs)thymiea §HGL 35, @%‘ﬁ ¢h gl 1.

c @%@@W@a%ﬁg@g%ﬁg&m 3921435 el% Chefl) (1997)T 4%0:1845-
k4 Akt benzadivaze piheg: 2(906),-397P429r61;-Baba st @l.( Antigiral Res.

J

der’vatives (Pauwel's et al., Nature (1990),

34399701 A4R45P%);phosphor us- subst i t ut ed i m dazol e
derivatives (PCT Publication No. WO 03/091264 A2 to
2 hiS@eteRfirANSiBeraziheiC (BHAZ) @Bomero et al, I Med. Chem. (1993),
al pha- ani I 1 nophenyl acet am de (al pha- APA) derivatives
(P3uhkds8et al ., PNAS USA (1993), 90:1711-15); and 9)

i ndol e derivatives (U S. Patent No. 5,527,819 to Merck .
32 %agmantogmzﬁnmmim PDBBQat(PenciNgt 4o Acta Chemica
4

19321). | ndal e deri i .e b LN . afp 1E4)-
NoSeadavica B dci i O ok TedsdoCheb 130D, sTELANSY)
shown to be inhibitors of HV reverse transgri 8,1; ase, . 16.2”
sS0pE 6T-bisHR{eribuytpvehylsiEl A sPred (E5eminerles? agiithiole-2"
H V,reverse transcri ncent g f 089-4392-
A et D e R T E U T T
subg*;i tuted indoles by a palladium catalyzed
annul’ati on between a ketone and an i odoaniline was

I'sp devel gped, at, . i akt al.JJ. Orgh. Chem.
%h@ﬁ?ny?ﬁ?gﬂ%q?z"ég@%‘%\@% %Eﬁﬁeﬁlg%%go ost ol =
PCT{ 99330354 004 8 aniFélbeteabrhddadi Cheins €1 WHaBH 421 819
patent are generally represented by the follow ng

r Uct- 4 Al ; i 1az&piNe-B(121)-cheRind(Hthibhe (TIBO)
@n?‘%ﬁdﬂhﬁ%@u@@r{i{%ﬁ’g’g Jg],{ll%,] ()%éoglag%%ng( ar)e k?r c?adl y o
defderigstives (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 ICsq values against HIV reverse transcriptase at concentrations of
from 3-35 nM. 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).
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5 U S Patent No. 5,124,327 to Merck & Co. discloses a
class of optionally substituted sul fonyl phenyl indole
w@orposi18s. The patent reports that the conpouPdBIE20€5/004063
active as reverse transcriptase inhibitors and could
be useful in the treatnent of H'V infection and AlDS.

UThe dRaippnhddNaisclbsal th 068 %18 pajeni are Rnerally dertpeaied, by the
Ltd., discloses a C|% _of 10 phenylindol es
I$H0%m@§%ﬁﬁ@?@@”ﬁﬂ?ﬁnﬁwal@Bst two noieties other than
hydrogen on either or both rings. See also PCT
Publication No. WO §2/083126. BT Publ i cati on No. WD
2004/ 014364 to | deni xXNPHraryecgut i cal s di scl oses
anot her cl ass of pheny rat di spl ays enhanced
anti-HV activity. Thes® ypounds are al so
substituted with at | east tmdﬁnoieties ot her than
hydrogen on either 15 or both rings. In addition,
t hese conpounds incorporawﬁl nunber of different
substituents with a carboxam de functionality at
position-2 on the indole, the osi%io shown in
in wiich thelvarighley XaloGeR g8d Ry are bF?b‘ﬁbfélP Bf%cenment of
substituents is at the 3" and 5" positions on the
phemy/| pAéfINo aSd 281327 hie Meradlndk Tq. disclaged %'clasprofzoptionally

S e o i =
activ%?a%.' 20akd %aﬁéﬁﬁﬁys% Y166t dal @PuldBaubsiol 85the treatment of HIV

erazines, a yrrolidines for the treatnent of HV
infedtidd/a0d ADBS in several U S. patents and U S. and PCT

publications. See U S. Publication Nos. 2004/ 0006090;

20044 O0B31 4%, 2PABIAORORRRIx PIRBAORB62F,7] tdantiscldes a class of
031068521, WO 01/ 02388 to Snithkl i ne Beec a0 S P A iy
pherdilinddles esbstiptédmath| 4t leahdwptmeishes 9 %#@H&M RSP cither or

i th ba oy bst it | dto h
vorngtier < o PR RepURRsaE P PR os, o3t eopor osi .
PCRCaRobkmBoRONs. War AHVERE P isipakpareeids discioses
i indol e~ hi ' - itv.  Th
B A i

coniaeﬂidsem@ 6@ Ehtssartedlasthf o leashiova ineisties ethenthan hyfirogen/on gither
'S. 5,424, 329; . 565, 446;

U S. 5 U S. 5 703, ‘- a
or bihogaer lnopidiser. ek conmoands ghoraia s iiithg PP dlfrent
i.ndol e deri vatives Ah&ityi Hoh 2t @gt@sEidole, the positi
subfiil AR YboAfigt Hfcishaicyld Fosion ! G HREMAole, the position
shoWu b Feemilag(il) Above2302/°0 Cy9italiplagrnentjoSsubstifugnis iggdhe 37 and 5

6, 716, 605 6, 506, 787. ,U.S P b , :
positjogs ﬁ%gﬁ;gllae}qﬂéffngﬂapd A ég |4E)J§1é 5438 el 6”,\|%¥ 5D P SH4ftich® on the

aclass’o

beh%?ﬂg#gpﬁkgﬁﬁmgﬁwﬁﬂ$des for the treatnment of a variety

. seases i ncl ng cancer, viral diseases
l(JIr gﬁgﬁw?g ﬁﬁu&bﬁ@é@é%g\éﬁﬁ% Xﬁ‘&cﬁhﬂl@ rsuﬁ‘étﬁ@c@& $®doles, 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.
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10 inflammatory di sorders, degenerative di seases of
the central nervous system and other diseases. U S
w@anoens5418D. 4, 866, 084 to Gunasekera et al. teartiBEB2005/004063

certain bisindole alkaloid conpounds that have

antiviral and antitunor activity, including HSV .

( hetapes-1 aitsetteCompany Wésclosks BiridRa tiedvle-B1aFgBINGRES, PFazepinones,
. Dykstra et al. reports g different.clgs b Al I
dinzephaapes, ToTHAPRSTBER T CSNAPES P PVTT AT Bl P (B the
treanfBASHEAN 1 1SV 484 520, Rab e AR46;3] 858703060, and YO 96297 7.

et al. discloses a class of indole derivatives

supstituted by a heteroary| .f i derdhiid0d Gigat iral

f ugl?:‘f‘f’%‘n.&‘ ?’.ﬁe%%ﬁ:{;%ﬁ%ﬁya%@sggﬁ%l ?{g ogenosges 3 are v
integ%&"giiﬁlﬂﬁﬁér’s el ¥4 sal-HTVRBugnini WiSc Pobliatiop Nop2092/6¢19434 and

) Patent No. 5,935,982 to Dykstra et al. discloses
U.S. Ratsnhides.d% 7 1,605 a9d S ¥9,Bd 20 specifical |y propose

their use for treating retroviral infections, and

espES. @atont | Nbect, 94540y to HKeinkghth Pat st digsloses a class of
. .5,929,114 to Dommgal a et al. discloses a class. of :
indolegiberela aEHAPS T8F 118 IR Y 2y BB C O o ere e AR APy, virel

ised . | V& rdibdhahd vaRaAedis¥asBa ionchBpilbRdbsr dkases,
dlse%ﬁ%?iélg%“:a\%ér NG iy. 25 U'S, Patent No. % 830, 894
inflaanRemedisordtrsatiegederstivodissases of wscepiral peryousnwisisgp|apd other

. derivatives that reportedly have anti-pestivirus
disea§edi vity, nost notably BVDV activity. I|ndoles have

been used in the treatnent of di seases ot her ghangggl\%l d
U. TS PRatenttNoNd, 868,054 1o Smagekerapgtiahfeaphes pertayy B SAlgalol

conpj & ray of.in - TR ; implex
comEis oS Bk R RishAbs HERiL0 ARing KR ORpeslimpl
viru§s teSc Pawht 4,93 702RHeD ftsttateh uls repfts matifferentodass of bisindoles that

resorption. U S . Patent Ng. 6“’%8’6&3’@ al so to Farina
havetilify versue seiosgaldpichens angd ojgs 4182

PCT/ | B2005/ 004063 group of indole derivatives, terned

hettego@emetNe H652,atl eooMatsavigh derl.vdistloses, a glase glpindole

s LSEMED) BB SERCE R4 b B P Wl p oo
had i BartdniBobidpfipess.boxyl i ¢
are%@% stglegsfq'é, aﬁgggg%ﬁéiful 1in thgfb??eat ment of
HVY. 51t js k t JoVer a, peri fotq .
ant? s PateoLBenboStAkt Pt P AT HESRsd e Hebof bigagoles and
spedglg{éfgki }_%Bﬁoéemhéipﬁse%fHéath@&étrdx&fﬁwﬁﬁedti@ﬁs,@hﬂ iegciallyfinfetigon by

his was apparently the probl em exhibited by
HIM.he Merck indoles in U S. Patent No. 5,527,819

(Wlliams et al., J. Med. Chem, 1993, 36(9),

129359 PhtenPNGQ 5/929j13 4 a0 qrommzaia tiypli distlogesoz class ofyrylthio and
mut ati on_of a gene that encodes an. enzyne din
bithighisarylewide camipeRndsanichiges ¢! %?18 afPyV S hef, gerdedly have
of HV, : criptase, protease, or DNA
sy gl B SRR L RET
U.S. Patent No. 5,830,894 to Pevear et al. discloses a class of triazinoindole

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

4
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denonstrated that the efficacy of a drug against HV
i nfection can be prol onged, augnented, or restored by
wa@civssHB8Eri ng t he conpound in conbi nati on or PCT/IB2005/004063
alternation wth a second, and perhaps third,
antiviral compound that induces a different nutation
group bﬂﬁikibl&aienammﬂtehyed Merpanom@tlp abntadigupic Abidaleri¥atigs) ajso for

the ttﬁg;aqg?% @%eggé)rgg%lr U tgg)r ?té{Sg%%ytgsr}‘lu% is 8{ Qle Hiscloses a
serie§ gfn‘jgérﬁgr%dnﬁﬁ‘ tHk areai*uhf(Q B%)lﬁﬁdlﬂéﬁfaﬁdbkyhé Acigesiersabllegedly useful
conmi

Ion therapy is typical rather than alternation
in thé heataeyt iHO6 conbi nati on t her apy induces nultiple

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

C afNOknd € tia€ bvottal oMot eitiepmstividal hgdnés thaidare adtweraglah)@t HIV

H V-1 genone by a _given drug, _ whether he tations i
induee swprtonsire fie wrust thaiisiuge the Gifigagy, o4 hg W Ppantly

15 pafefit RRNG, 5t2t7 g1 EMERAmS ef
the %of’]ﬁmo? l%d g'{ﬂse\ﬂl/[%mggg%oq%ﬁ I\gnng or al terhati one( ©
al., TIe=e. Cﬁ@th r199a; %(@),atzgrlb@a)eﬂmng/ r¢shsgarfcg anost Hapicelhe pecurs by
s a auc:|t of data on the Kkjnet.i
mut&t@@i e hat e o Rvah S b geiiealif dngymart typically
in the dsre of BV E@Vteﬁ%\’ﬂrﬁlﬁkn &N tRotedRELETONG, intdpedse. | & laas been
to provide new conpounds and nethods for the

dembﬁ&tﬂateme that ahe Hifficacyt of 8 dihgsagainsbBjldc infeetiqn gath ,b@s]@;q{onged

augh%%&o%ﬁ%?@gég\g?g&m el\évngg &é rﬂyg ngf ﬁg&aq}ﬂg%%tio%n& alternation
wit 5&6h&%ad pnaglsMhirll! adtiviniBtorapaindethaioipdeds a)d1fitei'aat mutation

pr esent Invention to provi de new_co OSI t

|
frormeﬂlbbotsmmdr byhdhe renaipsht dBE. patilleFmasvelys etgf’ eHh%nPEOkmetlcs

biodigthiiegy of by oS BB Bl e 3Rt PS8BT on or

alte&%ﬁ%r@ir ﬁh'Egeln%MEl\Ban%hﬁmmhtmmbyl in ctypwalomﬂm Lthais alternation
di spay antiviral activity agajnst H %artlc ar,
therappasingt canehinating erapy WwdvRes MAKIPE 4 F“b‘?ﬁ’é‘ﬁl F§SRLES on the virus.
resi stance 1 enome by a
Hov&eafﬁ{j Sue canott Br %ga%l%lﬂ{]lglhfaﬁg%[s \?pgg?ggﬁ%@z!;ia%@mv g y
véma@gt wasthayr ﬂledmatahosmtetpmha:[&nrc oc ltiadgienth er how an infected cell
3- phosphoi ndol e conpoynds.

h h dol
with o B e uEnoRTY TP B SEFORGT I { BE. LR g A eton
or alPLélltna ﬁ% r’ltr S 8 Gors Are P!hdgrBQl@H 8$ thPNesmbomateds a paucity of data on

phasp | oate, inc I ng thiophosphates,

the t Kiineidso $>|ﬁ hémgt essistqtves ph dow-teamd call féiﬂb’é?m dreatedg ytih, modern
i ncl udj ng. 1 m ni ophosphates and i m nophosphonates. In

antigRiEo Ve Pﬁe t he conpounds that can have anti - HI V
activity are of 10 Formula (A) bel ow. These co fs
i ncThauefoem théresisho mesd |tp rixevide Uisst icomgands and me iods for the

t (f_ﬁ.XS and particular substituents at position-2
tre R r?é dol 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.
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at position R5' or a disubstitution at positions R4

and R5', R5' and R6', or R5' and RT on the benzo
wormgosds2 R4. W Z: t: 5, P-Y R6 1 17, R (PQT/IERB0I/004063

one particul ar enbodi ment, substituent "X' represents

a phenyl ring that is unsubstituted or is substituted

by one or nore h8usgeasy oFf THOREYENIIRY| groups such as

nmet hyl or ethyl. Parti cuI ar substituents at position 2

bSO 5 R B B IR s Bt 9

agamgg r@gﬁh@ok‘ suBpk ey %%loﬁb'ﬂV 108s ?esiswnbexamﬂmhe ati-HIV drugs.

oxam de nol e "z"
o oS iy 3 s Y o s o

i,ncl ude bu not | i
mclugp fiat ﬁghoqp allnﬂ e CREpO e%?ph&%h&ﬁlﬂ gi ;3/511 br‘éﬁferi ﬂggif?r\% of a
wideC QAR Y HGKt&S 1ﬁclﬁ@4hg biit potoimitgd tth,aphospb@tﬁs, phosphonates, a

adm ni stration, provides directl d t
phOSphcvr@noat@,o ripdudiag orthigphesphatesy 1 P%th’g Sé (rjg) P %‘8{6 and 2

phospg %a)(e iddly cﬁﬁ%hﬂﬁfop‘ﬁﬁgﬁq iminBfhspAmaRd of

€s ac ed 25 heteroatom and in a

part| cul ar enbodl ment , und .i ncl u
e Spifle eheRbTfiolEl Cae NG TRETH! elvior e of

Fo A & crideead pBs§tordsHitked i sfnhstltﬁent at

U@% 2%86 8)%182 PCT/ 1 B2005/ 004063 giﬁs?mare i ncl ude
positiexn-8, and$)aﬂicelaa sl}bstlha:n‘geaé position-grasdhe endoles & gpnosu stitution

activity over that of t 4€ NP 6 7
at POTER IFF OIS RREO DG SN&%B?—‘{ gl%édeﬁl’nﬁ %Eﬁ{ SRR md R” on
theﬁénkb‘ﬁh%.a_t' on of three (3) general structures of the

present invention 5 given as Formula (A), Fornmula

(B), and Formula (C). Figure 2 ig an illustration of

phosphoryl at ed conpounds J,)V(,X)/ of the general

Formul ae (A) and (B) Figlre 3ps-yan il lustration of

9- and 10- nenbered bR gsphoryl ated conpounds

(XI)-(XX) of the genera . 10 DETAI LED
DESCRI PTI ON OF THE | NVE 2

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

6
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Provi ded are a conposition of matter, nethod of use
and a pharnmaceutical conposition for the treatnent of
WO ea60%418al i nfections in mammal s and, i n partPCUIBE2005/004063

H'V in humans. Included within the present invention
are the follow ng features: 3-phosphoi ndol es and

also preancadelidre,aslaye aycdpngds| thatqupduse dneressed astigly aveethebef the
as 15 dgscri bed herein, optionally substantially free

pareRfi OB heni cal entities; 3-phosphoi ndol es of

Formul as A-C and pharnmaceutically acceptable salts and

prodrugs t her @iizpbrseaericreor Tee BRAWINGS i onal |y
substantially free of other chenical entities;

GO o LRSS SR RS PR Bk Snon
giveg%@%ﬁm&(&?% hiatBY 2h8 Ferh@@lC). 3- phosphoi ndol es and

ar naceut’i ¢all'y acceptable salts and prodrugs thereof
as . descyibed. herein that e effectiv N
dr gégqrg s aaxmlﬂlg{r?tg% @?osﬁﬁ;vyf edgccﬁg}%(ﬁl’nﬁg gpg:f(t)iog the general
mﬁv?% A\, Ritpgdi ment's, where the drug-resistant strains
Fo o] HF]A\)1

IS due to a reverse transcriptase mutation,
su as Lysine.103 - aspagagi 8 -0 erho’ lated
e e e e
com%GﬁﬁBt(XWj-@(Xﬁbﬂtﬁe aatrglFoanug ().her eof as descri bed

erein for use in the treatnment or prophylaxis of an

H V infection in a _host, or in the nmanufacture of a
nedi canent fQETﬁH@QP%SﬁWPN&FWFgW%NEWE of 7 WO
2006/ 054182 PCT/ |1 B2005/ 004063 an H V infection in a

hofgmvia Peci 3l bompduitiondby inthit, Sndiaanes ask asd haphdagaasutical
HI I'nfection or being at risk for such infection;
conipogitios fitrthe tektesntoitepordraiinfociansan npmyeds pac in pargigples HIV

. ,and pr.odr thereof as_ .describe ' [ e in
in et rBepHER e BR F bpRy D6 IR e Rl (7
5 in the manufacture of a medicanment for the treatmigt
or  Pripkyhicandadescind phatdagentigablytacesptabippalls and predipgs tggeof as

to one or re reverse transcl hnhi:bi 1: O I |
nosdescribe B BrHan L T e e SR o R ROl Spith
acceptable salts and prodrugs thereor as _described

her &iphosphioindodes of qulaweétawnd mhermppcsphallyacseripblg salts and

HV 10 infection as a.formg . AV N th
R R
t r eghomital &ftitRs;ophyl axis of an HI'V infection as a form

of salvage therapy in a host, especially in

B BT R b ot

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 a
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
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3- phosphoi ndol es and their pharmaceutically acceptable
salts and prodrugs 15 thereor as descri bed herein for

wais@eiopdishe treat ment or prophylaxis, or in theCT/IB2005/004063

manuf acture of a nmedi canent for the treatnent or
prophylaxis, of an HV infection that is resistant to

on earnHIVrmrfecttom\mrasl@St, lemmﬂlypm inglavifdvals Biagegsed ge Bavipe gn HIV
rever.s scr %eg such as |ysine 103 -

as pRes 998 ﬂﬂg i 5§F Y cysteine, in a host
especially in individual s di agnosed as having an

20 3-phesphpimdolss apé phymaceuticalty ﬂ%ﬁep@htﬁqsaitﬁfi@%ﬂoéﬁlgs ereof as

processes, f or. t rat

b oL TGRarT AR hipPERR BRAC Rbn@inbbe roPRARAS AR RS mfection, or
ent i the FanufRAREBE @lmﬁédi@lmeﬁﬂ fpabé treanencanmopkylags afian HIV
effective anti-H V treatnent anount of a

3- pindensinni Whishds gesistans topBg MREISTR TEYSISP JTaBYEBiAse fihibitors, in a
saIB & prodrug 25 thereof, together with a
pharnaceutlcally acceptabl e carrier or diluent;
phar maceut i cal ositions corrpr n eff tiv

ot BpphoindaleneRtd. i pRATEICCRcs! 1&5 h%fgﬁw s g pradroes
pha I t & YRopyIB6L6f an HIV

o CRRGF s BEnva IRFAR BL% O (ReuRidt o 18 ﬁ’ e’%""em &
opt irfeaiohyaswé tftrm af phbmpa tendgycl & yhosl oepndbé enamlfactvéﬁ of a

or dil uent 2006/ 054182 /I B200
pham@@éﬁl@%&rv%ﬂﬁ%}wr BhBOpEYEK O AP Pl as 2 form of
prophyl ?fr PR hoktVedRERRY i thdiRadald 8iapsses @ Mavih@ an HIV
one or re reverse transcriptase inhibitors, in a

hos tnfectmnyur bsinggt sisk &frfsaclt infestignt i - HI V t r eat nent

amount of a 3-phosphoindole or its pharmaceutically

ag caniabliRislds 9hd RhEE pHmaRtiaims hocepbosdlisnatd ghodrugs
5 vvlg%] ElElt) leastS one other anti-H angen¥) optionally

Wi t thesiequhesr drscibad berbiny for ase athe reatawsent Pe Prephylaxis, or in the

? Irleﬁfa??tg ha:g:ralgce clé?%?elgt Wsh%tg{éi o?tprB Ilzh)ﬂ% %f an HIV

as gnfbQidN thht 8 VAR tb RAE BPIoLOTREISS iagscaiptat irdhitiore due to a
anti-H'V treatnment anmount of a 3-phosphoindole or, its

pharereesstansetintyscane@homsieh anlypingrl03 0> sparpgge and/or tyrosine
opt Il%'[ljla | Yt Cﬁng)fa&"f‘tés | il gt Flnzﬂw dﬁ@ﬁtdl&ﬁgséata@q{avmg an HIV

ant i- gent

phaﬁma&;ﬂamiﬂg/atmne‘@mbmmfmm er or diluent;
pharmaceuti cal conpositions for the treatnent or

P{ o%h 8 SeopT pd@h }éi)%éatli)ﬂ]foqc 81 ﬂgsghlaﬁ‘&io.te% ﬁbﬂl@nguﬂsfhntwlly
one PTRor € T ever 8 ranscri ptase I nhibito sduetoa
r evasdiged fransathérdhasdcabaititiespn, such as |ysine 103 -

aspar agi ne and/or tyrosine 15 181 - cysteine, in a

h ? st h%&%%ﬁ&éa‘i‘ I RS GET b¥RpAGhS - il Velidcidt MEAE-FAVO Wahtment
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;
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a 3-phosphoi ndol e or its pharmaceutically acceptable
salt or prodrug, optionally in conbination with at

wo e@ssa8e ot her anti-H V agent, and opti onal | pPCTMB2005004063

pharmaceutically acceptable carrier or diluent;

met hods for the treatnment or prophylaxis of an HV

é NhAg#@Butical @chpstitiomhdoeithe tRAthéng o prephylpxis of an HIV
resistant to _one or nore reverse tran crsicgtf'aagg nhibitors. in a
i nhnfsetiosy that IcBHSIERS fH A ARITRRTS IEY g T L Al dbitors,

ef fhﬁ&t 'cﬁrﬁ ﬁ{ﬁ$ ahlle¥ebtRAMRATY 3RRHdnt @fnoudt of a 3-phosphoindole
3- phosp ofndof e of 1ts phar maceutically acceptable .. .
salor iey pipnndeanticalbptcasptableysali or pradisig antigRally m combination
alternation with at |east,,one other i =4N a antdai
optWidhat 115AshiopR Oéﬁ‘?fh%?e[ HceubsFe I?@loggg pta Iaeggga}%nraicer i

or a@%%ﬂf@d?ééarﬁ@tormgﬁgs for the treatnment or

prop axis of an HHV infection in a host as a form

of sal vage.thera onpri si inj r -Sai

o AR B, B gy el v
3- phesRbRinRdseads fdriSoMARaR aRHpyCahipyisageapfbiie anti-HIV
salt or prodrug, optionally in_ conbination_ or le salt
al ttevatraeiit@monit ¢f as3-phespbpmeple ot @hamrcFuticpfly agerpiqple salt or

and optionally,W.th Ut Ye BREREAIMI® agent, and
carmPgwgo?&wI%B% ﬁI{l c O%B&qﬁém%s&flg%k It0 hee tr eat ment %gr

Pr oftnaly withh phBrmidcVuiicallg et teprablevrrgér drsliluesi st ant

to one or nore reverse transcriptase inhibitors due to

a reverse t.ranscr| L5841 82ophylaxis of an HIV
Pﬁ%@ﬁ%&lﬁ4€%@&#&%§t fog nt}qps%%%ﬁas I y?i?%pe 7103 -3

as PpFasion Ehad iYedistahy toosiene M@t reversestraispraptaseninbibitarssdue to a

conprising admnistering to said h n effectjv .

e PISY T RSP B A HCAG B L SRR e 2ior rosine

phay gace %sitémé, LY 2 A6SERhARIsRgSAl dffeefivdaRIHTY treatment amount of
|

opt I onal n°conbination or alternation with at | east
onea Gtpieeplmirdold-biitepiemmaceusicalidacsgptablsgplt pr Rradsug, optionally

g?aélﬁggrgﬁéémwﬁagﬁglg%& %?1%20’( %raqr,l‘l:gglg]e\atra'ggﬁat: ng@tobtioﬁfﬁl? with a

accept abl &R Ay aQEptRbREatbr or @iddngnal |y in conbination
or ernation w t% at | east one other anti-HV agent,

and optional W th har maceut | :
cor FRBIodB oY rssinent oF PRRIICEF GLATENY BrCearh oy Fagy herein
of ap H%/i hﬂ% Bl [QRtdnf B b@Stor Hbre WS@rwef transcriptase inhibitors,

3- phos l'e or its pharmaceutically acceptable ¢
sal tompriging ddmipisterigt iocwis hopt ameideniiye aETHY igyatment amount o

alterpation.with at |east | ol  optionall
ek o e AR eGPl sty 800 ol
car i elonMindioh U biterh@tiort keith bt daistrent atherpputpbiVasget, and
of an HI'V infection, or in the uf act urﬁ. of a
nediopamaaib'Wlﬂraplhaémap@mcﬁléﬁﬁﬁccsptgﬁ;&aﬂ}ﬂfak DE an H v
infection, which is 15 resistant to one or nore
I &V eh&Bods foREE ticht@He of plophitagisf anilVhinfeatioh dbotd@ea form
t o a . . - - . - . .

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
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15

reverse transcriptase nutation, such as |lysine 103 4
asparagi ne and/or tyrosine 1814 cysteine, in a host.

wabios/osae2 can be a form of sal vage therapy; aneCT/EBR0I004063

all of the foregoing in which the host is a human. 10
WO 2006/ 054182 PCT/ | B2005/ 004063 1. Active Conpounds
of itetidi, saenis lysmen 03 oh a‘spar@lg@m@o’gn tyeasinsdh Stemt cysteine, in a

the i nventi.on, oi ndol.e or

PR E ST ERE| e EpE R RGPS Bp ceffestive gLy, reatment

qu aa #b¥a @'BH&@pho%{cﬁ)'lee&Clﬁeﬁﬂa@ﬁbceutlaﬂ[f,EiccepStalbla stlbneprodrug,

t hereof is provided. The 3-phosphoi ndol e caﬂ_‘ﬁbe L ?II{/h
agent,

fo raptmhalay i) mmispﬁmeor aiteripe etheat 135 OB GEIGH AR,
} EI a%ﬁﬂp?ﬁ?ﬁgl nga 2 Rg]?.#]ﬁag?uq cﬁﬁ? %c% Qbie daffi 3P BASERO E ate.

Bent I'nventi on,

conpound is represented gener aI I t he f l o
ehamsecal 2 rsephnapl@pl dmle oK itspeharpaceu WYWGCQQW {e ‘gP’Eﬂdmg’

eyt i ¢ cge Y%t Nﬁepm g
qua‘fpglroﬂ Y TRRRE, i %e?re%%:eﬁpalugn lﬂ% A 2t JeA? q%lr t aut oner e
t hegRObp tuMdaﬁ ewdh a ﬁﬁﬁlhaééualﬂly{acd&ﬂmbbnda‘ribﬂ pr idduent, fpr the
b) hal ogen ( or_1), I cak1 15 ¢) RG;
d) toRementeyr p@zplwlaamﬂan 204 @%06‘0 k@ %X g) C2-6
al kenyl ; 20 h) alkylheterocycle i) 3-14 nmenbered
Gar @ééCUEh@x—prsyhomﬂrﬂb e dtsy phermaeeufically whéaptabieagalt or prodrug,

St roiemRly in oMb LRFTRoPCTER BosEYas iRs I 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.

10
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j) OH k) OR2; 1) Oalkyl; m Oalkenyl; 5 n)
O al kynyl; o) Oalkylaryl; p) OGaryl; q)
w@2dvenerisrycle; r) O aralkyl; 10 s) 0-car bocRcT/sB2005004063
SH, wu) SR2; v) S-alkyl; w S-alkenyl; 15 x)
S-al kynyl; y) S-alkylaryl; z) S-aryl; aa)
I. SAvtive Comymiumds obthe Bresent|nyentiat) cc) S-carbocycl e;
dd) NH2; ee) NHR2 ff) NRRR2; gg) NHal kyl; 12 WO

ﬁf_’L e/ 054182 iaﬁ%%%é 0&‘“{@% aRhid, d' 2 Mhés)phbi)ndme or a
hall}ik&ceﬁkﬁn? %@ép@tble gan, ﬁib@hg,ywmtm qag/cexmary amirle, stereochemical
N- al kenyl - het er ocycl e;
isomer or tautomer thereof 18 prov1ded 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
RY X W§P/_Y
N—z
R® '}:
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;

) Cy.6 alkenyl;

g)  Cyealkynyl;

h) alkylheterocycle;

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

monocyeclic, bicyclic, tricyclic or spiro structure;

11
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00) N-al kynyl - heterocycle; or alternatively, X and Y
may cone together to forman optionally substituted
whi@ygob4182 10 or tricyclic phosphoryl ated het ePOTIBRH065/004063
wherein each ring conprises 3-7 nmenbers; Zis: a) H
b) CN;, c¢) NO2; 15 d) Cl1_6 al kyl; e) C2_6 al kenyl;
Hf) @H6 al kynyl; g) alkaryl; h) aralkyl; 20 i)
het er ocycl e; ) al kyl - heterocycle; k) aryl; 1)
kﬁl koxyz. M (RZ 13 WO 2006/ 054182 PCT/IBZOOS/ 004063
;7 0) S(O"R2; p) S(On-NR2R3; i) N(R)(R3) 5
V@NE’F am do; s) an-lido; t) acyl; u) C(=W- V)
R3) (R3)-C(=W-N(R2) (R2); 10 w)

(=W NH P(=W (R3) - A-R3; x) C(=WNH A-S(On NR2; y)
o) =VPMNkaDRBR3- S(O) " - NR2R2;  2)
C(=W-N+A-C(=W-N(R2) (R2); aa) C(=W-N(R2)(R2);

n) O-alkynyl;

0) O-alkylaryl;
p)  O-aryl;

q) O-heterocycle;
1) O-aralkyl;

s) O-carbocycle;

t) SH;
) 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) NHy;

ee) NHR%

f)  NRR%

gg) NH-alkyl;

12
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15 bb) C(=W-NHA-R3; cc) C(=W-NH NHR3; dd)
)

C(=W - NH C(R3) (R3) - (=W NH C(R) (R3) C(=W - N(R2) (R2) ;
we@e)ooof+18y - N\H- R2; ff) C(=W-NH A-C(:W NH A- C( 0N/ IBd6I2S/004063
iOS?%g C(RSRZ)S?;%) &RBQN Rh)C(C(WRZ)(g(B) ;kkll)
n = A-R3; 14
MO 2006iallg4;182 PCT/ | B2005/ 004063 1\1/\; =W - zO)RZ nm
W-A-C(=W-NH2; nn) an am no acid i due; 00)
5

R3;
a o
= res
:V\)NII;I(aBag A-(am no acid residue); pp)
=W - N( R2 A_(gm no gmd residue)-C(=W-R3; qqQ)
= aci res : =W - N( R2) - A- '
i\(?l\g%sﬁgﬁé) A-C( V\|) lFJ{g Ir;)s)C(C(\:A’V\)-(C}'«’Z? to(am "
=W S( IID}%(I 10 uu) C(=W-NH NH R2; vv)
=W R2) - A- C(=WR3;  ww) C(=W-N(R2)-C(=W -R3;
X) C( =W-A-NHC(=WR3; vyy) C(=W-A NHC(=WOR2; 15
Hy) Q(HWetebed3®le;aaa) C(=W - NH NH CH2- C(=W R3; bbb)
P(=¥\)\)(R3)(R:%i)ia@ﬂo[S fCﬁ) A- P( V\lj(RB)(RB). ddd)

MittyEhe et er oar 20
% -NHC - fal ky1I3é heterog?yly fff)eee)

%) WN.Nhte%FPhassos;;aar y!

00) N-alkynyl-heterocycle; or

SQ:,Q 0 QB Q

X

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

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

VALY

a) H;
b) CN;
c) NOz;

d) Ci-6 alkyl;
€) C,.¢ alkenyl,;

) C,. alkynyl;

2) alkaryl;
h) aralkyl;
1) heterocycle;

7 alkyl-heterocycle;

k) aryl;
D alkoxy;
m) OR?;

13
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OH N H ggg) 15 WO 2006/ 054182 PCT/ |1 B2005/ 004063
wherein in enbodi nents (ddd), (eee) and (fff), the

whedwensa8y| can optionally include a charged PCT/IB2005/004063
heteroatom and in particular can include an N oxide
wherein each X, Y and Z i ndependently may be
n)nsuERfltut ed or substituted by one or nore of Cl-6
al kyl ; al koxy; OH oxo; halo (F, d, Br, or 1); NRRZ;
ptig kg/ 5 substituted aryl; opti onal Iy substituted
eter ycle O C(=W-al kyl; C(=W-0R2; CN, N

NH- [; NHS(On alkyl; NHS(On NR2RZ; or
%&%T@%@yl each Wis independently: a) 0; b)

S N d) NN(R(R; € NR2); f) NOH g
@-ON(Ry](R)or 15 h) NOR2, R is: a) H b) -R; ¢)
A(=W-R3; 20 d) (=W-AR2); e) A(=W-S(R2); f)
B =Weabi&28ido; g) C(=W - N(R2) (R2); h) C(=W - NH A- (ani no
acid residue); 25 i) A-(amno acid residue)-R3; 16 WO
5006/2191':}&01’82 PCT/ | B2005/ 004063

) acyl;

uw  CEW)-RY

v) c(=W)NH-C(li3)(R3)-C(=W)-N(R2)(RZ>;
w) CEW)NH-PEW)R?)-A-RY;

x)  C(=W)NH-A-S(0),-NR>;

y)  C(=W)NH-CR’R?-S(0), -NR’R?

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

as) CEWNRIR;

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

cc) C(=W)-NH-NH-R’;

dd)  CEW)NH-CRHRY)-CEWNE-CRIRICEW)-NR)R?);
ee) C(=W)-NH-R?

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

hh) CRHR)-NH-R’

i)  A-S(O)-R%

i) CEWA-CEW)-A-CEWR’S

kk) AR’

14
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i) S(O,, -R3; or k) S(O2-N(R2)(R2); any of which
optionally may be substituted by one or nore of ClL 6

wa@bkdoglos41€H;, al koxy; aryl; halo; CN, NO2; or NCRR2IE2RE)(04063

5 each R2 is independently: a) H b) CF3; «c¢) CN, d)
optionally substituted, branched or unbranched, alkyl,
Buch CEsWA-(ODRE al kyl ; 10 e) optional |y substituted,
branched or unbranched, al kenyl, such as a C2_6

@hge EfA-qethaxEl;l y substituted, branched or
unbrgﬁchgd,(glkynyl, such as a C2_6 al kynyl; g) 3-14

%ﬁ3?35%%m§9%§8%%?bg; 15 h) optionally substituted

ptionally’ substituted aral kyl; j)

optional | y substituted . alkylaryl; k) optionally
%Q)bstQ(FW)eTﬂ(ﬂ%étAe@%%F‘%d fﬁ%&“&&yt i onal | y substit ut ed

al kyl heterocycle; 20 n) optionally gybstituted
ot erEePORNER)A (amino peidresedus)-€EyBDR 5 0) acyl; p)
al koxy; q) CH2-S(OnR3; 25 r) C(al kyl)2-S(0O "al kyl;

@ W@ (20964t 1h8id (BGdud; B2005/ 004063 s)
(al Kyl )-S(O nal kyl; t) CH2ZNH2i u) CH2NH(al kyl); V)

%{l'(zsfcﬁ('ﬁ )'_-;Qﬁ@%%i%‘%h'§¥Jiéﬁe’)\l'7!?-C(=Wb-R3;
ss)  C(E=W)-OR%

)  CEW)-SRY;

uwn) C(=W)-NH-NH-R%

vv)  C(=W)-NH-N(RY)-A-CEW)R?
ww) C(E=EW)-NRY)-CEW)-R,

xx) C(EW)-A-NH-C(=W)R%;

yy) C(=W)-A-NH-C(=W)OR%;
zz) C(EW)-AR?

asa) C(=W)-NH-NH-CH,-C(=W)R%;
bbb) PEWIR)RY); or

cce)  A-PEWIR)IR)).

ddd) C(=W)-NH-C;.jealkyl-heteroaryl
eee) C(=W)-NH-C;.salkyl-heteroaryl

fff) C(=W)-NH-CHy-heteroaryl

15
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y) CH(al kyl)-N(al kyl)2i z) C(al kyl)2-NH2; aa)

C(al kyl')2-NH(al kyl); 10 bb) C(al kyl)2-N(al kyl)2i cc)
wW@kieQ§41%Y H, dd) CH2-C(=Wal kyl ; ee) A-al kyl ; P¢T/)JB2005/004063

C(al kyl)2-C(=Wal kyl; 15 gg) CH2-C(=WH; hh)

CH2- C(=W al kenyl ; ii) CH(al kenyl)-C(=WH jj) .
whersfrGhainksdimédes (dad),Nede) FFR thy hetersaryl zgn epjonally include a

A- N(NH) al kyl ; . R3) - . NH2; .. nn

ol kS o G ok RS RN Cath R3 s

i ndependently: 18 WO 2006/ 054182 PCT/ I,BZO‘SS/ 00409@6 5)
wilereln) edoh; XCY sl B gwlepgrientty magrbe unsulpsfitutedjpr gighstt de? one

oyt br 25588 SRS b s gt perbeR bt

t1onal

sibighid had opl@nghamsanuddnhiianchele. OaCleaWyalkyu€FW3-OR’;
a "6 al kenyl; h) optionall substawﬁ%gz' b anch?d I
ON; NOH DR €HeW)-adkwy -S(Q)ua]kyﬁé\l%s@_ > QF E%W’, oglkyl;
3-14 nmenbered carbocycle; ) optionally substituted

each @V ¥4 indéden@@titiyonal Iy substituted aral kyl ;

a) O;
by S;
c) NH;

d  NNRHR;
e NR®R;
1) N-OH;

g)  N-O-alkyl; or

R!is:

h) N-O-R%
a) H;

b) R%;

¢) CEW)R’

d CEW)-ORY:;

&)  CEW)-S®RY:;

)  CEW)YNHRY

g  CEWNRHR?:;

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

1) A-(amino acid residue)-R%;
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1) optionally substituted alkylaryl; 15 m optionally
substituted heterocycle; n) optionally substituted
wa@bdoglohaser ocycl e; 0) optionally substituted PCT/IB2005/004063
heterocycl e-al kyl ; p) A-heterocycle; q) acyl; 20 r)
car boxam do; s) carbanmoyl; t) alkoxy; u) OHv) OR2;
D19 WPO3p®8/ &54182 PCT/ | B2005/ 004063 w) O al kyl; x)
0-al kenyl; y) O-alkynyl; z) Oalkaryl; 5 aa)
12 ar Q’-Nﬂlz)g@; O carbocycle; cc) O-heterocycle; dd)
aryl 7" ee) "SH" 10 ff) SR2; gg) S-alkyl; hh)

S-alk [: . ii) S-al L )y _
o3 3 SRy B g AL U o
a1 AHalb; CIRONOS(EENRRY); 20 pp) am no;

each R? is independently:

a) H;
b)  CFs
c) CN;

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

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

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

g) 3-14 membered carbocycle;

h) optionally substituted aryl;

1) optionally substituted aralkyl;

1 optionally substituted alkylaryl;

k) optionally substituted heterocycle;

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

0) acyl;

P) alkoxy;

@  CHyS(O)R%;

1) C(alkyl),-S(O)nalkyl;
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) NH2; rr) NHR2.

WO 2006MHI82=W - al kyl ;

CH2-S(0 . R2; 5 vyy)

C(al kyl ) 2- S(O) nR2;

A R2) (R2) - NR2R2;

ss) NNR(R);: tt) NHS(On R2; 20
WO 2006/ 054182 PCT/ | B2005/ 004063 uu) NHC(=W - aryl :

ww) NH C(=W - het er ocycl e; PCRK§2005/004063

C(=W Rz,

zz) C(=W-N(R2)-R2; aaa)

bbb) CH(al kyl)-S(O nR2; ccc)
sE( al RARyINSPO) 2yl dd) CH(al kyl ) - N(al kyl ) R2;  eee)

fff) CH2N(al kyl ) R2;  ggg)

(alkyiIENHR2;  huh) ™ C(al kyl ) 2-NHR2; 15 ii1)

al Kyl 2-N(al kyl ) R2;

111) OR-C(=WH  kkk)

- — . 111) CR2R2- C(=W R2; m m) A-R2; 20
i) ISy 2| o0y o " pp

- =Wal kenyl; qqq) CH(al kenyl)-C(=WH,_rrr
W 5 Ol

albyiaD 2006/ 054182 PCT/ | B2005/ 004063  sSS)
CH(NH) - S(O nR2; or

w)
x)
y)
z)
aa)
bb)
cc)
dd)
ee)
ff)
gg)

hh)

i)

00)

CH(alkyl)-NH>;
CH(alkyl)-NH(alkyl);
CH(alkyl)-N(alkyl),;
C(alkyl),-NHb;
C(alkyl),-NH(alkyl);
C(alkyl),-N(alkyl)s;
CH,-C(=W)H;
CH,-C(=W)alkyl;
A-alkyl;
C(alkyl),-C(=W)alkyl;
CH,-C(=W)H;
CH,-C(=W)alkenyl;
CH(alkenyl)-C(=W)H;
A-S(O)alkyl;
CH(NH)-S(O)palkyl; or
A-N(NH)alkyl;
CR*)(R’)-S(0)sNH;
CR)R)-S(0)CFs;

CR)(R’)-NH;

each R? is independently:
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ttt) A-N(NH)R2; UUWJ) C(R2)(R2)-S(O nNH2; wvvv)
C(R2)(R2)-S(O.CF3; 5 ww) C(R2)(R2)-NH2i wherein the

WO pRWcORAB2 substi tuti on conpri ses one or nore OPCT/E20e5/004063

substituted or unsubstituted heterocycle; b)
C(=WOaryl; c¢) C(=WOalkyl; 10 d) C(=WNH2; e)
H(=VWHNHal kyl; f) C(=WNHaryl; g) C(=WN-di-al kyl;
h) C(=WN(al kyl)-aryl; 15 i) a-amno acid; j) a-amno
@st ep;k) a-am no-carboxami de; 1) (3-amino acid; m
(3-amno ester; or 20 n) (3-am no-carboxan de;

erei.n the tional substitution includes a
%bsgf]f)%?n\e@?ﬁ%t]%f 812 tle, then the heterocycle
substitution is selected fromthe group consisting of:

&) cEWoaryl; b) C=WOalkyl; 22 W 2006/ 054182
PCT/ | B2005/ 004063 c) C(=WNH2; d) C(=WNHaryl: e)
&(=VON&+ al kyl;  f) C(=WN-di-alkyl; 5 g)

A=W N(al kyl)-aryl; h) a-amino acid; i) a-amno

5t elptibralld A RRE VARSI Ribranched, alkyl, such as a Crsalkyl;

g) optionally substituted, branched or unbranched, alkenyl, such as a Cus
alkenyl;

h) optionally substituted, branched or unbranched, alkynyl, such as a Cus
alkynyl;

1) 3-14 membered carbocycle;

1) optionally substituted aryl;

k) optionally substituted aralkyl;

) optionally substituted alkylaryl;

m) optionally substituted heterocycle;

n) optionally substituted alkylheterocycle;
0) optionally substituted heterocycle-alkyl;
p)  A-heterocycle;

qQ  acyl

1) carboxamido;

s) carbamoyl;

t) alkoxy;
u OH
V) OR%
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k) (3-amno acid; 10 1) (3-amno ester; and n
(3-am no-carboxam de; n) halo; or o) cyano, alone or

WO pooafy4180bi nati on; 15 n independently is 0, PAT/tB2085/004063

each A is independently a disubstituted spacer
selected fromthe group consisting of: a) CL_6
| kybaflg]; branched or unbranched, and optionally
aving one or nore heteroatons, aryl, cycloal kyl or
et | functions in or attached to the chain;
*50 g?%%§%¥¥ al kenyl ene, branched or unbranced, and
optiqQnal | y. having one or nore heteroatons, aryl,
y%ycl@é@ﬁ§%Lor het erocyclyl functions in or attached to
the <chain; c) C2_12 al kynyl ene, branched or
zunbr@redkeadyl; and optional |y having one or nore
het eroatons, aryl, cycloal kyl or heterocyclyl
ahpncoleAkyl;n or attached to the 25 chain; d)
optionally substituted aryl ene; 23 WO 2006/ 054182
N 4063 e) 0-al kyl ene, branched or
bﬁﬁgrgﬁ%ﬁg ,aghd optionally having one or nore
het er oat ons, _aryl, cycl oal kyl or heterocyclyl
elnc PP " attached to the chain; f) aral kyl ene,
branched or unbranched, and optionally having one or
dipr eO-&yhet eroat ons, aryl, cycloal kyl or heterocyclyl
functions in or attached to the <chain; g) optionally
éybsgtﬁuted cycl oal kyl; and h) optionally substituted
het erocycl e; wherein "A" may be joined by any desired
éi nkgg@ such as, for exanple, an ether, 10 thi oether,
ghin , ‘carboxam do, ester or carbon-carbon |inkage, or

any conbinatin thereof; each R4', R5', R6, and RT
gdepetbdit |y is: a) H

hh)  S-alkenyl;

i1) S-alkynyl;

i)  S-alkaryl;
kk)  S-aralkyl;

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

00) S(O)n-R?‘;
pp)  amino;

qq) NH’;

1) NHR?;

) NRHRY;

)  NH-S(0).-R%

20



b) halogen (F, d, Br, 1I); 15 c) NO2; d) CN, e) CF3;
f) OH g) OR2: 20 h) SH i) SR2; j) NRR2; k)
WORIBEAF41R2; 1) NHCO- O _3 al kyl; 25 nm) S( O nR2PCT/IB2005/004063
aryl; 24 WD 2006/ 054182 PCT/1B2005/ 004063 0)
heterocycle; p) Cl1-6 alkyl; q) C2_6 alkenyl; r) C2-6
uﬂ% KYNFIG=®)arylS( =W - S(O nR2;  t) C(=W-S(O) n- NR2R2;
C( W aryl; v) C(=W-alkyl; w) C(=W - heterocycl e;

Z Wg{ yyl NR2R2; each of whi ch optionally maybe
Substitute vvlth one or nore of : a) OR2; b) S(O nR2;

"@{’)-%mavhf fteacy 15aIO|2<yIC( V\é) SE:(O)V\)-EStZSrz;ocygl)e;
CH,-S(0).R?;

yy) CEWRY

z7) CEW)-NRY)-R%

aaa) C(alkyl),-S(O).R%

bbb) CH(alkyl)-S(O).R?;

cec) C(alkyl),-NHy;

ddd) CH(alkyl)-N(alky)R?;

eee) CRHRY-NRR%

fff)  CHoN(alkyDR%;

ggg) CHalkyl)-NHR?;

hhh) C(alkyl),-NHR?

i)  C(alkyl)-N(alky)R*;

jii) CHy-CEWHH;

kkk) CH,-C(=W)alkyl;

) CRRZCEW)R

mmm)A—RZ;

nmn)  C(R),-CEW)RY

ooo) CH,-C(=W)H,

ppp) CH,-C(=W)alkenyl,

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

mr)  A-S(O)R%
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h) C(=WNR2R2; 20 i) NO2; j) CN, k) CF3; 1) hal ogen
(F, d, Br, 1); m NHS(OnR2; 25 WO 2006/ 054182

wEAn6Ba8HN5/ 004063 n) NHCO C1-3 al kyl; 0) aryPCT/[B2005/004063

heterocycle; q) d-6 alkyl; 5 r) C2-6 al kenyl; s)
C2-6 al kynyl ; or, t) NR2R2. In one enbodi nent of
oer mﬁ]PHN(HQ)S(%R somn optionally substituted phenyl; Y
is 10 any of its definitions; Rl, R4', R6', and R7"
@e al-N@mgrgen; R5' is hal ogen; and Zis a
carboxam de noiety. In an alternative enbodi nent, Rl
a 2 , al karyl, or aralkyl. In yet
%lﬁlt%k)ﬁt)erng'h 8 enbodinent, R4' is fluoro, nitro
or .cyan gen, and Y is Oalkyl. 15 1n a
%@GOMR&%%%%( 3of Formula (A), X is an optionally
substituted phenyl; Y is any of its definitions; R1,
Ww)(RR),(RﬁFNHBT are all hydrogen; R5' is chlorine;
and Z is a carboxam de or carboxam do- heterocyclyl

whe?ah%{éfo ptiofalkBbstAMMNImsHEee ShdBiitholotFor mul a (A), Xis
toy thlazolyl or pyridyl; Yis H, C]—| or O al kyl ;

%I ogaeSHbStgHtgdfr Ggsuﬁgtbmcar %)l{%#%dr ogggl an s

al kyl - sul phonyl group or a carboxylic aC|d derivati ve.
bh aCGWX¥raati ve to the preceding embodi ment, X, Y,
R, R4, RS', R7" and R5' all are as defined above,
and E(F@Vﬁ)-alkyboxam' do- al kyl ene-heterocycle, typically
car boxamni do- al kyl ene-pyridyl; a thioam do-pyridyl
er e¢(n yr| dyl is unsubstituted or substituted
or Iovver alkyl; an imno-nitrile; or an

kylcﬁW}éh‘l ir a ca?gogggnugo erzféngngépg: ocycl e
wher ein the
f) C(=W)NH-aryl;
g) C(=W)N-di-alkyl;
h)  C(EW)N(alkyl)-aryl;
1) a-amino acid;
i) a-amino estet;
k)  a-amino-carboxamide;
) B-amino acid;
m) B-amino ester; or

n) B-amino-carboxamide;

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

heterocycle substitution is selected from the group consisting of:
a) C(=W)O-aryl;

b)  CEW)O-alkyl;
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heterocycl e includes at |east one N oxide group. 26 WO
2006/ 054182 PCT/ 1 B2005/ 004063 In a second enbodi nent,

w0 b@eiopaent i on provi des a phenylindol e for usePCTIR2065/004063

treatnment of HV represented by the foll ow ng general
Formula (B): R4" R5" R3" R6., R2., R4 W R5'" Y Z
R&) N CEWR)NEB) or a pharmaceutical ly acceptable
salt, prodrug, N oxide, quaternary amne, 5

st reo@(gw)m,i_gi@oner or tautoner thereof, wherein:
each W Y, R2, R3, AA. n, R4, RS', R6' and R7'

|s as fi ove for Fornul a (A) and each R2",
Ri;e( gﬂ'laﬁfé R6" independently is: a) H 10 b)

haI ogen . d) CN, e) OR2; f) SRz, 15 g) NH2;
h) HNR2 I )i\ldscqﬂzyl C(=W-CL 4 alkyl: j)

N(R2) - 802 C -4 alkyl; k) Cl1-6 alkyl; 20 1) C2-6

al geny|CE=RNIkZ0Q6/1054182 PCT/ | B2005/ 004063

h) o~amino acid;

1) a-amino ester;

1) a-amino-carboxamide;
k) B-amino acid;

1) B-amino ester; and

m) P-amino-carboxamide;
n) halo; or

0) cyano,

alone or in any combination;

n independently 1s 0, 1 or 2;

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

a) Ci. 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) Cy.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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m C2-6 al kynyl; n) aryl; o) CF3; p) CRRR2-S(O,, -R3;
5 q) CRRR2ZNR2R3; r) G OH s) CRRR2-C(=WR2; t) acyl;

W@ R00e0sMpR2; 10 v) C(=WOR2; w) C(=WSR2; xpCT/IB2005/004063

C(=W-NR2R3; y) C(=W NH(CH2) p- (am no aci d residue);
z) amno residue; or 15 aa) A-(am no acid residue);
eyher @ialkyiene, dfrandhed atrovebraphdnand wpHendly BEYsE | gt & more

or alternat|ve d to the -
f or MAFFOFPMSo AR S/yRiciﬁB@il %53’(6&6&"% g’g cfiﬁét{&%g rlltl ?’ d F&% e e
phos&ﬁg{.yl ated heterocycle wherein each ring conprises
3-14 msrrbers 20 The follow ng are non-limting

ex ar‘rgrl ﬁ(S ’ ’re?ncgéc{‘rﬁ_lt &r&f&ncﬁ%& "}{kg og)ﬁknalﬁr) thﬂ@ (ﬁiekbﬂf more

R4 hé?éfoatoa{sd aRA! cydskyll dr Hyydtoogsn; fuRSionis s hal @@elwd to the
andZ|s carboxamde; b) Yis aryl; Wis 0, S(O,,, or
NH, fhain;R4', R6', RT, R2", R3", R4", R5", and R are
all hydrogen; R5' is am no-al kyl, thioam no-alkyl, or
m nepadratlnslbstithtyd cydoudkyl2mdZ is car boxani de; 28 WO
006/ 054182 PCT/ 1 B2005/004063 ¢c) Yis -OHor -SR2; W
, , e:R4', R6', R/', R2", R4"
thgsu “t%%é’éoﬁ}“ R5' is hal ogen R3" and R5

v?/}rlqeﬁgs} mslma rc‘adj\(f\%} Ig%%y Car%sue(g; gﬁﬁ ﬁ}\}Zh a%for’ex%ble aBether
%I(%t}ﬁk | améloh)é%gﬂﬁﬂbdo Résteradidcdrbon-sdrbo dinkiggeen ;or R3Y @ntbinatin
are methyl; and Z is

thereof;

eachRY, R¥, R and R” independently is:

a) H;

b)  halogen (F, CL Br, D);

c) NOy
d CN;

e) CFs;

f) OH

g OR%
h) SH

i)  SR%

J) N—RZR2;

k)  NHS(O).R%
D) NHCO-C;.3 alkyl;
m) S(O)R%;

n) aryl
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carboxamde; 2 2 W, 2" W, 4" W, e) Yis -OH Wis
0,S(O,,,orNNRR,RL, R6',R7",R,R ,and R6" are all
whyasosas? R5, is hal ogen; and Z is car boxam deCT/WB2005004063
2" W, 4" W, 6" f) Yis alkenyl; Wis 0, S(On, or
NH RlL, R,IC, R,R ,andR 10 are all hydrogen; R5' is
opal Qgeamcya]ed Z |s car boxam de or carboxam de-
heterocycl e; 9) Y is alkynyl or NR2R3; Wis 0, S(O,
I\@ﬂ%- a}}f ; Rl, R4" R6', R7', RR", R3", R4", R5,,,
and re all hydrogen' R5' is hal ogen; and Zis
car boxam de w, 6 7" W, 3" 4" W, h)
Dyi s %ea%fié'he W sO, S(O)n orNH;R1l,R R~,R W,and 15 R6"
are all hydr ogen; R5' is halogen; and Z is
Ncar Hoxealkels 4' 6', R7', R2" 3" 4" 5" i) Yis ethyl; W
is 0, S(On, or NOH R1, R, R, R R R and R6"

5 &;e @d:lens(ﬂs)g@?en RS' is chloro; and Z is carboxam de;
, W, W 5" j) Yis -0-methyl; Wis 0, S(O)n,
Mjk R, and R6" are all hydrogen; RS
ha ogen an Z |s carboxam de; 20 k) Y is -0-ethyl;
or N}—\ﬁ , R4, R', RI', RR RB", R4 R5", , Wis
(j -aghd R6" are al hydrogen; R5' is hal ogen;

and Z is carboxam de -heterocycle; or NH Rl, R4, R6"
viR7' , CR&WRakyl;R4 R5", and 1) Yis -0-ethyl; Wis 0,
S(On, R6" are all hydrogen; R5' is chloro; and Z is

v@arbggawﬁewrdbycleﬁﬁf, RT 2" W, 5" R, R,andR6" m
H Wis S(On,orNHR 1, R, R 25 are all

ydr ?ﬁgz 21 s hal ogen; and Z is a carboxam de al kyl
10 roup%eﬂfa >unsubstituted or substituted by one or

oy req?qh-ofwhlcl\/gptlo%lbp yfplé%gbst@nﬁi\'#ws&%{‘%gfégf /.
N-NH2; R1 3 R, , and
a) OR";
b)  S(O)R’
) CEW)-SO)RY
15 d)  CEW)-S(O)-NRR
e) C(=W)-aryl;
) C(=W)-alkyl;

g)  C(=W)-heterocycle;

h)  CEW)NRRS

20 i) NO»;
iy CN;
k) CF3 ;

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

m) NHS(O)R?
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R6" are all hydrogen; R5' is halogen; and Zis a
car boxam do- al kyl ene- 29 WO 2006/ 054182
wEan6hBa8H5/ 004063 heterocycl yl group wher ei NnPGHIE2005/004063
het erocycl e i m dazol e, thiazole, pyridyl or furan,
and wherein the heterocycle is unsubstituted or
f ufjt heNEO©OST istalitydd by one or nore hal o, oxo, -OH,
-NO2, -MeOH, -NH-C(=0O -al kyl, or NHS(On alkyl; 5 0)

Yd')s -0k Wis 0, S(O, or N\H Rl, R4', R6', R7',
R2/,, ,’, , R4", R5,,, and R6" are all hydrogen; R5'
i s . hal nd Z is carboxam de-cycl opropyl or
cadbox g&?cl obutyl; p) Yis -0-methyl; Wis 0,

S(On, or NH R1, R4" R6', R7", R", R3", R4", R5",
am® REvsalielal | hydrogen; R5' is halogen; and Zis a
carboxam de-ethyl, 10 carboxam de -ethanol, or
calr)boxa}psdtﬂqengl,hyl met hoxy; ) Y is -OH or NR2R3; Wis
0, S(O)n or NOalkyl; Rl, R4" R6" Re', R2,> R3",
R4" a@gq] oare aII hydrogen; R5' is hal ogen;
(} Z |§ P’E%xam de al kyl - phenyl group V\,hergi n the
ﬁnyl urther substituted by one or nore halo,
OCHS -NQ2, -MeOH, or -NH C(=0) -al kyl
groups 15 ry Yis -OHor -SR2; Wis 0, S(On, or
N-NR2R2; R1, R4', R6', R7', R2", R3", R4", are all
hydrogen; R5' is hal ogen; and Z is an |sopropanol
R5%n o embedinteat boKeumnude (ARi }étls,/ an aptorsjly subghitutesphyuyls Y is
0, S(On,. or ¢
any pbits dghpitipss; R Nra#?eaéﬁ b aﬂﬁw o@fsn'ﬂl 1@?“’4‘%"*?& l&j%}]dgegh%n s a
etam de group. 20 In a third enbodi nent,
carb@%an%d%g{sgng i nvention provides an opti onal |y

substit ut ed ed bi c )

f of %@t‘?rﬂatf‘f‘?em’?]}?”éig?%ﬁ ISTaCY—]II %Ve’sen &4 Bﬂ%&?ﬁ

foll owi ng general Fornmula (O): ,R R5" R3" '

T) fin yo¥/anREhePaliernative embodiment, R is ﬂuoro nitro or cyano, W 1s 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, RY, 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!, RY, R%, and R” are all hydrogen; R> is halogen; and Z is
carboxamido, acyl, an alkyl-sulphonyl group or a carboxylic acid derivative.

Tn an alternative to the preceding embodiment, X, Y, R}, RY, 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.
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Z R6' N7' R1L (C 30 WO 2006/054182
PCT/ 1 B2005/ 004063 or a pharmaceutically acceptable

W@ a00b/054180dr ug, N-oxi de, quaternary am ne, PCT/IB2005/004063
stereochem cal isomer or tautoner thereof, wherein:
each W Z, Rl, R2, R3, A n, R4, RY R6' and R7' i
asmdzefsedmﬁd cafimdinémy teonmentmn(prpyides amhepzshndomfor IRS"IH the

treatppgi NPT LRe e Ve e SR & bona

wherein: when ------- i ndi cates the presence of a
doubl e bond, each Y and T |nependently is: a) CR3;
b) N or c) S(=W; 10 g haR’at | east one of Y and

Tis CR3; and when ------- cates the presence of a
singl e bond, then each pf.aH 'F@dependent ly is: a)
CHR3; b) (R)(R3); 15, d)"'S; or e) NR2. such
that at |east one gof YR e is C(R3)(R3); and mis 1
or 2, with the pr&vi m%an only be 2 for Tor Y
= CR2. 20 The follo e 7on-|imting exanpl es of
enbodi ments of For pyls N a Wis 0, Yis CR2, Tis
(CH2)2, R1, R4', R, RY.., ", R4", R5", and R6" are
all H R5' is halogenR and Z is carboxanide: 31 WO
2006/ 054182 PCT/ | B2005/ 8B4063 b) Wis S, Yis 0, Tis
CH2, R, R4', R6', RT, R3,,, R4", R5,,, and R6" are

al by ’a"phﬁﬁlacéLﬁchH& @@%ﬁtab&%ltﬁorb&mg, N—oxide, quaternary amine,
car boxam do- het erocycl e wherein said heterocycle is

stereochemical isomer or tautomer thereof, wherein:

each W, Y, Z, R, R4 R, A, n, RY, R%, R® and R” is as defined above for Formula (A);

and

each R¥,RY, R*’, RY, and RY independently is:

a) H;

b)  halogen;
c) NO;

d CN;

e) OR?%

fy SR}

g  NHy

h) NR?R%

)  NR)-C(=W)-Cia alkyl;
i) NR®R»-S0,-Ci alkyl;

k) Cy alkyl;

D C,.6 alkenyl;
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optionally substituted furan, im dazole, thiazole, or
pyridyl; ¢c) Wis S, Yis NR2, Tis CH2, Rl, R4, RG6',
wWRI06831182 R4", R5", and R6" are all H 5 R5' PGI/IB2005/004063
hal ogen, and Z is carboxam de; d) Wis 0, Yis SR2, T
is CH2, Rl, R4, R6', R7', R3,> R4,,, R5,,, and R6"
@ € a&galldynleS' is halogen, and Z is
al kyl -carboxam de; e) Wis S, Yis SR2, T is CH2, RI,
4% ., R, R3,,, R4", R5", and R6" are all H, R5
Vs al dgen, and Z is carboxam de; 10 f) Wis 0, Y is
Ongggls CC=WR3, R, 4", R6', RT, R3", R4", R5",
3> are all H R5' is halogen, and Z is
mstho (g%cjarboxamde g Wis S Yis 0, Tis
-RR4', R6', RI', R3,,, R4,,, R5,,, and
R6" are aII H, R5' is hal ogen, and Z is ‘
(%ar quén’hqigz-lc"ycl obutyl; h) Wis 0, Yis SR2, Tis
WRB R4', R6', R7', R3", R4", R5", and R6" are
\%h .; R5' is chloro, and Z is al kyl carboxam de
eréin é

| kyl is optionally substituted by one or
nore ha 2 , -NO2, -MeOH, -NHC(=0al kyl, or
SNHSE% Q(Tz?)’?%)w.ss Yis NR2, Tis OC(=W RS,

R4', R6', RT, R3", R4,,, R5", and R6" are all H RS
t)s clatyiro, and Z is carboxam' de; 20 j) Wis S, Yis N,
Tis GC(=WR3, Rl, R4, R6', RT, R3", R4", R5", and
6" @(ew;RP H, R5' is fluoro, and Z is carboxamn de;

are all H k) Wis NET, Yis CR2, Tis NR2, R1, R4",
56 )6%'&, R4,,, R5", and R6" R5' is am no-al kyl,
nd carboxam de; 1) Wis NR2, Yis 0, Tis

)2 Rl ,R4'", RY, R7', R3", R4", R5", and R6" are
%(PI GEVIERES is chioro, and Z is carboxanide; m) W
S N-C]—I YISO Tis CH2, Rl, R4'", R6', RT, R3", R4",
R6", GV )RER Rﬂ;e all H RS is t hi oani no- al kyl, and Z
i's al kyl carboxam de ; 32 WD 2006/ 054182

@gr/ |C3%W}R@‘l‘g&§(anﬂﬂo Wid gesBlue) is SR2, T is CH2, Ri,

R4", R5,,, and R6" are all H; R5'
i.s hal ol nd i s a carboxam de-heterocyclyl group
%er&nﬂ ?ﬁéé ‘ﬁ‘& errzocycl e is an optionally substituted

pyridine, thiazole, imdazole or furan;
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; Wis O, S(O),, or NH; R, RY, R®, R, R?, R, R*”, RY, and RY’

are all hydrogen, R¥ is halogen; and Z is carboxamide;

b)  Yisaryl; Wis O, S(O), or NE; 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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are 0) Wis NOalkyl, Yis NR2, Tis CH2, R1, R4,
R6', R7', R3,,, R4", R5", and R6" 5 all H RS is
whadoegeng2 and Z i s carboxam de-al kyl group whePEI/IBWOR004063
alkyl is optionally substituted by one or m)re - NO2,
-NH2, -NH-C(=Wal kyl, or NH S(On al ; Nl-j,,,
OY i sy SRROHTori -SSRCH2)i2 O, RIQ)xRds NRSH2;RR J(qi{ﬂ' F%

d h |
22“ %ng% (rjail gytbgygelbhgﬁylls %g?eé)]? henyﬁ alle Iﬂc)athyl and Z 1s

Opt'ccik@ L¥igtibstituted by one or nore hal o oxo, OH,
NH- C( O)aI kyI or NHS(On al kyl groups;

) \%R‘ﬂ Q%, n;ar em SR]N? Rgn }154*%‘;’5@11(1 HGCare all

and
Z Iéﬁ;@hb%mmdefléyaieonal@gyd Bfoanm R) w|me31ym—|a
is 0, Rl, R4 " R4" and

R6 erkoxahtidet 15 R5' is hal ogen, and Zis a

car boxam de- cycl opr opyl gr oup; sl) WI% I\I-7 %I kyJ Y |5,s

o, Tyiis—OBLBY 25 ORI(O)RAT NIRRT, R R RRY, , and
“are all H R5 sis. chloro,

car bB§<a1Fﬁ %ibhi‘?ét)gﬁikyetlﬁ}}f‘log?r)’ ajy 23‘5 d>arbﬂ?xamlqﬁ T | s CH2

R1, R4’ R', R7' R3",
RS Yiis a]kahylgﬁms @,rS(OZn |031\EﬁrR§oRa QeRetlﬁar%l OR a“sﬂ/R6

N N b amiae-
I S , AR5A F%%(ﬂ I & arlé‘ haé‘?%e“ anﬁ%fjt | sgﬁb?%%grd}e dgndarﬁgﬁ rsn d

Carbﬁé‘t@f&?&le and V) WIS 0, Yis CR2, Tis CH2, Ri,
R4’ RT, R3" R5" and R6" are all H RS

f@et ag;f ngﬂ%g’?r?é Pﬁiﬁ?l‘%rm S &%ﬁft%ﬁ&lzct@ RN RO’ R,

C =VRFRR G°=\ohd MY e aR By GOTW; Rﬁ( R)}(al@)m, and Z is carboxamide;
C(W NH A- R3; C(=W-NHR2; or C(=W-A RS.lKI%n o3ne4dE5$
e owni? BIONHC e, RORIQwid R°nat*y and

gﬁeg}i nﬁfepgr oa orhse?n parti cRuI ar’, a char ged

ni t r @fedte all hgtiroasn;RTY tglogan; ddisderboxemigléi t of t he
compound. The charged heteroatom can be on a

{jeteryoagg[ g@@(gzagr Nsogt RACREJRFOR'} RE, RAG®*8, R”, and
or exanp O NH- al yI or speC| fically

t hr omjhalé:(am)h‘}ﬂk@eﬂ R3% mrgo@@@@@é@xaml €

"PCT/ 1 B2005/ 004063 I n a particul ar enbodi ment of P
formaf & Aoyl Wlsblﬁoffi SONFNRRRY YREy R RRART RENR”, and
pt i onaI l'y substitut kyl het er ocycl e, @er ein the

het erRScyreladl hyergenI]ﬁe i plogenpandr, Isgarpgranygde;

and

k) Y is —O-ethyl; W is O, S(O)n, or N-NHy; R, RY, R, R”, RY,R¥, R*", RY,
and R are all hydrogen; R? is halogen; and Z is carboxamide -heterocycle;

)  Yis-O-ethyl; W is O, S(O), or NH; R, RY, RY, R”, R, R¥, R*, R”, and
RY are all hydrogen; R is chloro; and Z is carboxamide;

m) Y is~O-H; W is O, S(O)s, or NH; R, RY, RS, R”,RY,RY, 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)n"alkyl;

n) Y is—O-H; W is O, S(O), or N-NH;; R', RY, RY, R”,R¥, R, R™, R, and

R® are all hydrogen; R is halogen; and Z is a carboxamido-alkylene-
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Rx=Rx , wherein each Rx is independently CHor -O. In
a particular enbodinent, one of Rx is N+-O. The

wa@bdoglosgsoup can be C _io alkyl, or Cl -4 al kyl PCDIB20&004063

5 specifically be a nmethylene or ethylene. In a
specific enbodinent, R2 is of the fornula (CH2)n
\ N+' Getetreryelyh gresupOwhirem sdd Heterpeyicld buidazolentbigpiee mfgdyl or

O P et e nduftSes e Rl ditineq gt fgpRuted by
O F’a er lar IIﬁ)re Qalb &lo ~OHCING,, NVIAOHY -NHRC(FOEalkyE or VNHES(0),-
O\ CIO-NHNNHNHF HG 10 34

WO 2@@6’&054182 PCT/ | B2005/ 004063 F 0- PO O/ O- Flo-
0. cad o/ d O-

0)  Yis—O-H; Wis O, S(O), or NH; R}, R*, RY, R”, R¥, R, R*", R”, and R”’
are all hydrogen; R’ " is halogen; and Z is carboxamide-cyclopropyl or

carboxamide-cyclobutyl;

p) Y is—O-methyl; W is O, S(O)s, or NH; R',R*, R®, R”, R*, R”, R", R”, and
RY 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),, or N-O-alkyl; R', R, 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, -OCHj, -NO,, -MeOH, or -NH-C(=0)-alkyl groups;

n Y is—OH or—SR% W is O, S(O)s, or N-NR’R% R', RY, RY, R”, R, R¥, R™,
R¥, and R* are all hydrogen; R* is halogen; and Z is an isopropanol

carboxamide moiety; and

) Yis—OH; Wis O, S(O)y, or N-OH; R, R¥, R, R", R, R”, R*, R”, and R™
are all hydrogen; R® is halogen; and Z is a thioacetamide 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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NHNNHNJ HI; FPOP O G pd NHN/ HHNL H

Ki BCCH3 1 ' O-P/CH3 - N O-POC ~al C ON
woRbostos418N;, H3C . CH3 F CH3 F _ CH3 ~ O/ NeCTUB20H3004063

NHNO=P-,05/ G N ~NO; or NO P. 5 Additional

exanpl es of an N-oxi de enbodi nent of a conpound of

Fosh| phafma®utioallyCaareptabBS5 salD 20080 BY +@%ide, quaternary amine,

PCT/ 1.B2005/ 0
stereochemical 9somer%?9a%§om&%§éo¥?év erell}lv: Me/halo G O M O N

each W, Z, R}, R, R3, A,n, RY,R¥ R% and R” is as defined above for Formula (A);

each R3”, R*’, R, and R% is as defined above for Formula (B);

5 -————- 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)

10 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
is:
a) CHR?;

b)  CRIRY;

15 ) 0;
d) S; or
e) NR%

such that at least one of Y and T is C(R3)(R3); and
mis 1 or 2, with the proviso that m can only be 2 for Tor Y = CR2.
20
The following are non-limiting examples of embodiments of Formula (C):

) WisO,YisCR? Tis (CHy), R, RY,R®, R",R”, RY, R”, and RY are all H;

R® is halogen, and Z is carboxamide;
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HH(a) N - p* halo/ Me/CN
N Me/ hal o/ al kenyl - CN/ al kyl -CN/ i sopropyl/Et CI O Me N

wWOR00k1054182 N (b) N O Either substituent on tPeT/meosi04063

ring may be substituted by CN, Me, halo, alkyl,
al kenyl , al kenyl , al kyI CN or al k% nyls; G\, as Ihe nost
b;ommmsys i?mt@;é%lsz@ﬂb &dR‘f R dﬂ RooR &S siand R carg s FE R is

dat
o S8 B i, S U AL s S BoEserte

the goHRRAUYIShsERBed BRAESRMe6le, BRAENAb] pyridyl;t he
Forw?ﬁm? X R4 W/ 5 P-Y R, N 7, RL (A or a

(ghar $tyc W 2GS i, 2R! epsahe , RPrTUrRY, RX axd B are all H;

uat sterkochemical i’somer or tautoner
thef?\éﬂshwlbgérﬁlaﬂdzlﬁ)céfbamﬂnme, each independently, is:
36 WO 2006/ 054182 PCT/ 1 B2005/ 004063 a) 3-14 nenbered

(g)ar b%¥scbe grgﬁz The 8k ogyckze RANY” ot WRF cR>mayd R® are all H;
onprlseam)noc ycltc, bicyclic, trlcycllc of Spiro

st r u@uis dalogen, epdiZasnalldyycarhyxdmsde,subst ituted; b) H 5

c) H d) d, Br, I, F

&)  WisS,Yis SR Tis CH, R, R*, R¥,R", R, R*, R”, and R” are all H; R”
is halogen, and Z is carboxamide;

fy  WisO,YisCR? Tis C-C(=W)R’, R, R",R",R", R”, RY, R”, and R® are
all H; R” is halogen, and Z is methoxymethyl-carboxamide;

g WisS, YisO, Tis C-C(=W)R>, R, R*,R", R, R", RY, R¥, and RY are all
H; R” is halogen, and Z is carboxamide-cyclobutyl;

h) WisO,YisSR% Tis C-CEW)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)RS, RY, RS, R7, R, R, R, and R® are all H;
R> is chloro, and Z is carboxamide;

i) WisS, YisN, Tis C-CEW)RS, R, RY, R, R”, R, R, R”, and R” are all
H; R¥ is fluoro, and Z is carboxamide;

k)  WisNH,Yis CR? Tis NR;, R, R¥, R, R”, R, R, R”, and R are all
R> is amino-alkyl, and Z is carboxamide;

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

m) WisN-OH,Yis O, Tis CH, R, R*,R®,R",R”, R*, R, and R are all

R is thioamino-alkyl, and Z is alkyl carboxamide ;
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e) CF3; f) Cl1-6 alkyl; g) C2-6 alkenyl; 10 h) C2.6

al kynyl; i) alkyl heterocycle; J) NH2; k) NHal kyl;
walooskosdist kyl ; 15 nm) NHaryl; n) Nal karyl; BPJT/IB2005/004063

N-aral kyl; p) NHheterocycle; Q)

N-al kyl - heterocycl e; 20 r) gt erocycl
o) al Ryisyg, Y]Bt&!izofys:CHz,R’LR dﬁgl 5/3’ Juﬁ g % 6|eareaiHR5

O al kynyl n m&l ‘iﬁ% 0541@%11«7?%/6;} o%l ),221;3,4&9\%9)@&1 th¥heterocycle

O ar aldayd 1on§11}3@1))st@afé@ @M@' @iazble) intB2z0l@or fuca)y
NR2R3; alternatlvely andYrmy be joined to forman

pti 15 S Lgngﬂ c ¢ rig7eyel i RS 6
hos Tai g(a’t#e serodyc vﬁﬁgr eI?Tﬁ Reac% ??ng conpralngeRs e
-7 ARERS s Alogen, 3hd &) 1s|'¢arbdx}1maid(aiky], group) whegin the alkyl is

optionally substituted by one or more -NO,, -NH, -NH-C(=W)alkyl, or —-NH-
S(O)p-alkyl;

p)  WisNH, Yis SR, T is (CH), R, RY, R”, R7, 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)q-alkyl groups;

@  WisNR? Yis (CHa), T is NR, R, RY, R®, R", RY, R¥, R, and R¥ are all
H; R® is halogen, and Z is a carboxamide-cyclopropyl group;

)  WisN-OH,Y is CH, Tis O, R, R*,R%, R", R", R¥, R, and R® are all H;

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

) WisN-O-alkyl, Y is O, T is (CHp), R, RY, R®, R”, R¥, R", R”, and R® are
all H; R® is chloro, and Z is carboxamide-methoxyethyl;

)  WisO,YisN, Tis CH;, R, R¥,R®,R",R¥, R¥, R”, and R" are all R”
is halogen, and Z is carboxamide-ethanol;

W)  WisN-NRR? Y is NR?, T is CHp, R', R", 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, R¥, R 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-
CEW)-NRHRY); C(=W)-NH-A-R’; C(=W)-NH-R’; or C(=W)-AR’,

Tn 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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d NR2)(R); 15 e) OR2; f) carboxam do; g) amdo; h)

acyl; 1) S(O" R2; 20 ) S(O"NR2R3; k) G -6 alkyl;
walrooeasasal kenyl; nm) C2-6 al kynyl; n) al kar yPCT/BRR0OVD04063

2006/ 054182 PCT/ 1 B2005/ 004063 0) aral kyl ; p)

het erocycle; q) al kyl-heterocycl e;

)
t ) @ patficuRe; embodBaentjdifo i (R)B O GWJQ\@(@&X Nﬂ—R W@)arem R?

is an(qpﬁ\g{'glmﬁ Eg(;@%l e@( deylﬁzm%e v_vi)/%rem f?‘le%@r&:}kﬁzls 04 ¥ormula

C(=W-NHA-C(=W-N(R2) (R3); z) C(=W-N(R2)(R3); aa)
C(=W-NH A-R2; bb) C(=W-NH NHR2; 15 cc)
C(R=WR>NHC(R2)(R2) C(=W NH C(R2) (R C(=W - N(R2) (R3) ;

C(‘Rw-NHRz ee) C(=W - NH A- C(=W - NH A- C( =W - NH2; _

=SR2 (R2 3Bk o) REGRANePRIdehiy RE or 20-Oh) In a particular
A— S(On R2;

embodiment, one of Rx is N"-O". The alkyl group can be C1.10 alkyl, or Cy.4 alkyl, or can

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

——(CHz)n——@N"-o-

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

wherenis 0, 1 or 2.

O~
=0 “Ps
Ci \ 0 /—\ cl \ =0 0 /_\
N HN
A She

cl P\§o o I N\ Cl- : 4\\0 o /—T{O
m—g\l — N HN—/_\=>
H D: H

O~ — N
=0 o] /
/4 \ cl o A\
N HN N HN

10 H F;
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i) C(=W-A-C(=W-AC(=WR3; jj) AR kk)
C(=W-(OR2; 11) C(=W-A-C(=W-NH2; 39 WD 2006/ 054182
wEFahbBA8D5/ 004063 mm) an am no aci d resi due; PEM)B2005/004063
C(=W-N(R2)-A-(am no acid residue); 00)
C(=W-N(R2)-A-(am no acid residue)-C(=W-R2; pp)
C(=WRam no acid residue; 5 qq) (R2) - A-(am no
acid rgsique)-A-C(=W-R2; rr) OR3; ss)
Q(RY; tt) C(=W- NH NH\R2;

Cl

) X I (R2); or
by AN P( M )(R2 eforepomg X,
Y and '%% i ndependentfy may be unsubstituted or

=¥2 by one or nore of: a) H 20 b) d-6 al kyl;

substi t uLeq
c) al koy ; e) oxo; f) halo; O
2006/ ({5 PCT/ I 82005/ 004063 @) 'iﬂ@
O~ \ o
cl al S0 o ¢ N
©§4 W@éw -
N HN

HaC. CHs
N
/N
\ o o=p_ ,CHs
/ ~o =
P§O N cl \ H
Cl 0 / A\
\ — \N (o]
N
HN M; N,
H3C. CHs
X CH,
O=P_ /CH3
cl \ o 5 / N\
Cl H
@ \ N
. S
N O;or N o P

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

or C are:
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h) optionally substituted aryl; i) optionally

substituted heterocyclyl; J) OC(=W-al kyl; 5 k)
W@eoodhsaR2; 1) CN; nz) NO2; n) NH C(=W al kyl ; PCD)B2005/004063

NHS(On alkyl; 10 p) NHS(O "NR2R2; or q) C3_6

cycloalkyl; Wis: a) 0; b) S; 15 ¢) N4 d)

ghMi(’N’M%ggb g(2R2)$ 8 \I>I_\)OF_Q|2 orOI g NOalkyl; 20
. ) 7 C =W - : =\A) - .
VD 20061054182 PCT/ | B2005/ 004063 &) oW S(RoYL 1)

C.c<=;w-gmm; g) C(W-N(R2)(R2); h) (=W - NHA-(anino
residde); 5 i) A-(amno acid residue)-R2; J)
R3INor K) S(O2-N(R2) (R2); any of which

opti onal | y# be substituted by one or nore:
a Nseegr
@ \_/

halo/Me/CN \©/<NIMe/halo/alkenyl-CN/alkyl-CN/isopropy]/Et
Ox

. 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

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

generally by the Formula (A):

S X
RY X W§P/_Y
Nz
RO r;11
R R
(A)

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

stereochemical isomer or tautomer thereof, wherein:

10 X and Y, each independently, 1s:
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a) Cl1_6 alkyl; 10 b) O4 «c¢) alkoxy; d) aryl; e)

halo; f) CN, 15 g) NO2; or h) N(R2)(R2); R2 is: a)
woi200610541€H; 20 c) hal ogen; d) optionally subspcT/iR2665004063

branched or unbranched al kyl; e) optionally

substituted, branched or unbr anched al kenyl ; f)
apﬂ( i ymlalmqmlmmtt:aﬂoucm amgah@msdy@ﬁ, ambphitbisignay comprise a
a n 14.mepbered carhbocy

S 0o umbmseysBe pBiEH I BB 58 P PiEp) S g‘l“?%“’felﬁ e?rvggté%ﬁné’ may be
acyllﬂk%mﬁﬁyboxan1do k) carbanmoyl; 5 1) al koxy; m
optional Iy substituted aryl; n) optlonally substi tuted

ralgyl o) optionally substi t ut ed al kylaryl; p)

10 q) O alkenyl; r) Oalkynyl; s)

C>a|kary|; t) Oaral kyl; u) O-carbocycle; 15 v)
- heOEkocycl e;

d) CLBr,LF;

e) CFs

f)  Cisalkyl;

g)  Cygalkenyl;

h) Cy.6 alkynyl;

1) alkylheterocycle;

j)  NHyp

k)  NH-alkyl,

D) N-dialkyl;

m)  NH-aryl;

n) N-alkaryl,

0)  N-aralkyl,

p)  NH-heterocycle;

q)  N-alkyl-heterocycle;
1) N-alkenyl-heterocycle;
s) N-alkynyl-heterocycle;
t) O-alkyl;

w) O-alkenyl;

V) O-alkynyl;
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w) OGaryl; x) CF3; vy) CN z) S(O-R3; 20 aa)
N(R3) (R3); bb) NHHS(On R3; <cc) NHC(=W-aryl; dd)
woRioeowisal kyl ; ee) NHC(=W - het erocycl e; 43 WPCT/IB2005/004063
2006/ 054182 PCT/ 1 B2005/ 004063 ff) CH2-S(O nR3; gg)
C(=WR3; hh) V\)NRSRS; ii) Clalkyl)2-S(OnR3; 5
w) ) OHlleylleyl;) - S(O) " R3; kk) C(al kyl )2-NH2i 11)
CH(al kyl)-N(al kyl )R3; mm) CR3R3- NR3R3; nn)

¥1)R3; 10 00) CH(alkyl) - NHR3;
2.(_';:\@841?2 NHR3; ) gﬂ')z C(a{/\;y: L%-?\I(al kyI)Rg;p) rr)
SS a [: 15 tt) CR3R3-C(= :
) SRR R) 2. Of W R3: W) 2L W HE 00

XX)
al kenyl ; 20 CH( al k |
2 S(O)&BV%(Yhaa)yCH( NI—|)y>é)(O)nI(?<gl g?y J-A=WR - z2)

aa)  O-carbocycle;
bb) SR> or
cc) NR’R?;

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

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

Zis:

a) H;
b) alkoxy;
c) NOz

) NR)R);
e) OR?%;

f) carboxamido;
g) amido;

h) acyl;

) SOMR

D S(O)NRR%
k)  Cigalkyl;

) C,.¢ alkenyl;
m)  Cye alkynyl;

n) alkaryl;
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bbb) A-N(NH)R3; wherein said optional substitution
conprises one or nore of 44 WD 2006/ 054182

wEan6BA®N5/ 004063 a) a substituted or unsubspCT/IR2665/004063
heterocycle; b) C(=WOaryl; c) C(=WOalkyl; d)
C(=WNH2i 5 e) C(=WNHalkyl; f) C(=WNHaryl; q)

of( =Widb@i;- al kyl ;  h) C(=WN(al kyl)-aryl; i) a-am no
acid; 10 j) a-am no ester; k) a-am no-carboxam de; 1)
3- aji £.d; m (3-amno ester; or n) (3-am no
péarbgéig‘%cg%;é’ 15 R3is: a) H b) OH c¢) CL 6 alkyl:

S B, 20,9 278 SN ) o9
$2{£ﬁSP?/004063 J) NReR2; k) O-alkyl; 1)
s)  CN;

)  CEW)-RY

W) CEWNH-CR)R)-CEW)-NR)R;

V)  CEW)NH-PEW)R)-A-RY;

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

x)  C(=W)NH-CR?R’-S(O); -NR’R’;

y)  CEWNH-A-CEWNR)RY;

7)  CEWNR)R);

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

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

c)  CEW)-NH-CRHRY-CEWNE-CRR)CEW)-NR)R);
dd) C(=W)-NH-R%

ee) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH;;

ffy CRHRHR);

gg) CR)(R)-NHR’;

bh)  A-S(O)rR’;

i)  C(=W)-A-C(EW)-A-C=WIRY

AR

kk)  CE=W)-(O)RY

1) CEW)-A-C(E=EW)-NH;
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m O0-alkynyl: 5 n) C(R(R-S(O"NH; o)
C(R2) (R2)-S(O nCF3; p) C(R2) (R2)-NH2; q)

wadvenerierycle; r) C(R2)(R2)-NR2R2; 10 s) PCT/IB2005/004063

CR)(R)-C(=WR2; t) aryl; u) carbocycle; V)
heterocycle; w) cycloal kyl; 15 x) al karyl; vy)

rth K Ydnhedies ecetsdue; z) aral kyl; or aa)
het er ocycl e-al kyl ; any of which may be unsubstituted

H?Lkzé'h@?@'g%ﬁ%‘%m%ﬁ@ﬁdﬁ@e of the follow ng, 20

conbi nation: a) halo; b) OH c) OR2;
o} ool R TR 0 0.0
I G RINCE L SRS L
qq) CEW)-N(R?)-A-(amino acid residue)-A-C(=W)-R?;
m)  C(=W)-OR%
ss)  C(=W)-SRY:;
)  C(=W)-NH-NH-R%;
w)  CEW)-NH-NR?)-A-C(EW)R?;
W) CEW)-NR)-CEW)-R’;
ww) C(=W)-A-NH-C(=W)R%;
xx) C(=W)-A-NH-C(=W)OR’;
yy) CEW)-ARY
z7)  C(=W)-NH-NH-CH,-C=W)R%;
aaa) PEW)RHR?); 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) H;

b) C1_6 alkyl;

c) alkoxy;
d) OH;
e) 0XO0;
f) halo;
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0) NR2-S(O)"R3; p) NR2-C(=W-Cl-6alkYl; q) S(O"R3;
r) Cl 6al koxy; 15 s) Cl1 6 thioether; t) amno acid
WO e®c@sds2 u) NH A- (am no acid residue); v) PCT/IB2005/004063

C(=W NH A- (am no aci d residue);
opti onal
hegyer oBFCRE, t hen
the group consisting of:

=W O al: ; ; H2; d
g(o@\é\; oggii‘g%dllzcs:%?%%%%s 604063 )

and wherei n when said
substitution conprises a substituted

20 substitution is selected from
a) ¢(=WOaryl; b)

C(=W NHaryl; 47 WO
e) C(=W NH al kyl ; f)

=W N-di - al kyl - . W NCalkyl)-arvi: h) e an
0 s M AR )L

(3-am no aci d;
(3panm pCEaWakalki de;

al one or
orkﬁ;
sel’ecte
al
ha
het er ocycl yl
m) l\yIO y

10

W is:

15

g)

20 R!is:

b_yl ensy. branched or unbranched, and optionally
|

n)
0)
p)

)

1) (3-am no ester;
10 n) hal o; or 0) cyano, taken
in any conbination; n independently is 0, 1
qéa\eiw)éoR%; i ndependently a disubstituted spacer
fromthe group consisting of: 15 a) Cl1_6

or m

ng one or nore heteroatons, aryl, cycl oal kyl

functions in or attached to the

or
chai n;

25
NH-C(=W)alkyl;
NH-S(0)q-alkyl;
NH-S(0),-NR’R?; or

Cs.¢ cycloalkyl;

N-NRHR?);
NR);
N-OH; or

N-O-alkyl;

H;
R?;
C(=W)-R%

C(=W)-OR?);
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b) C2_12 al kenyl ene, branched or unbranced, and

optionally having one or nore heteroatons, aryl,
wa@y@bosd1ky| or heterocyclyl functions in or atpermdoym4063

the 20 chain; c) C2_12 al kynyl ene, branched or

unbranced, and optionally having one or nore
ehete@@avpﬁﬁiﬁaryl, cycl oal kyl or heterocyclyl

functions in or attached to the <chain; d) optionally
fgubs¢%ky%ggL§?ylene; 48 WD 2006/ 054182

CT/ I'B2005/ 004063 e) O al kyl ene, branched or

nbr anc boptionally having one or nore
gEet eag“épg??@f{%gl?))r , cycloal kyl or heterocyclyl
functions in or attached . to the chain; f) aral kyl ene,
Wr anCrY)-dDE-vntimine Beid residi)opt i onal |y havi ng one or
nore 5 heteroatons, aryl, cycloal kyl or heterocyclyl

5 if unchl@nsnd fcidresiducp®ied to the chain; g) optionally

substituted cycloal kyl; and h) optionally substituted
Jete cpe-Wherein "A" may be joined by any desired
J?i nkggse%sc%ér?ras, for exanple, an ether, 10 thi oether,
am ng, C Q i do, ester or carbon-carbon |inkage, or
1‘Qny §@%ﬁ#@tﬁﬁﬁg’thereof; Each R4', R5', R6' and R7'
i ndependently is: a) H b) halogen;, 15 c) NO2; d)
4D\ of wanichGRBionally marbe subpfitypipdRponeer RYTCNHS( O) nR2; i)
NHCO C1-3 al kyl; j) S(OnR2; k) aryl; 1) heterocycle;

a) Ci.¢ alkyl;

10 b) OH;
c) alkoxy;
d) aryl;
e) halo;
H O\
15 g) NO,; or

h)  NRIR?;

R?is:
a) H;
b) OH;
20 c) halogen,;

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

g) 3-14 membered carbocycle;
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25 m Cl1_6 alkyl; n) C2-6 al kenyl; 49 WO 2006/ 054182
PCT/ | B2005/ 004063 o) C2.6 alkynyl; p) C(=W-S(0O .R2;

W@ 20060582 S(O) . - NR2R2; r) C(=W-aryl; 5 s) PCT/IB2005/004063

C(=W-al kyl; t) C(=W-heterocycle; or u) C(=W-NR2R2;
each of whi ch optionally maybe substituted with one or
hpr e alifylheterg§yc®BR2; 10 b) S(O "R2; ¢) C(=W-S(O "R2;

d C(=W-S(On-NR2R2; e) C(=W-aryl; f) C(=W-alkyl;
5 g)ac W heterocycle; h) C(=WNR2R2; i) H, j)
I\m CN, 20 1) CF3; m halogen; n) NHS(O" Rz

alkyl: p) aryl; 50 WD 2006/ 054182
CT/ @Sgé? 2063 ) heterocycle; r) C1 6 alkyl; s)
C2 6 al ken {
k) carbamo
D alkoxy;
m)  optionally substituted aryl;

n)  optionally substituted aralkyl;

0) optionally substituted alkylaryl;

p)  O-alkyl;
Q) O-alkenyl;
1) O-alkynyl,

s) O-alkaryl;
t) O-aralkyl;
w) O-carbocycle;

V) O-heterocycle;

w)  O-aryl;
X) CFs;

) CON;

z)  S(OWR}

aa) NER)R):;

bb) NH-S(0).-R%;
cc)  NHCEW)-aryl;
dd) NHCEW)-alkyl;

ee) NHC(=W)-heterocycle;
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t) C.6 alkynyl; or 5 u) NR2ZR2. |In one enbodi nent of
Formula (A), X is an optionally substituted phenyl; Y
wo s006amisnf its definitions; RL, R4', R6
all hydrogen; R5' is halogen; and Z is a carboxam de
noiety. 10 In an alternative enbodinent, Rl is acyl,

5] kKyCH,&(@),R*al karyl, or aralkyl. In yet another
alternative enbodinent, R4 is fluoro, nitro or cyano,

Yo, _W?ﬁh, and Y is Oalkyl. In a second enbodi nent
gg Fo?xrru a’(A, Xis an optionally substituted phenyl;

IS, a B,its definitions; Rl, R4'", R6', and R7
hbe gl(?a]ﬁygr%gen; R5' is chlorine; and Zis a 15
car boxam de or carboxani do-heterocyclyl noiety. In yet
iBnot RékEMIERRRt of Formula (A), Xis tolyl,
thiazolyl or pyridyl; Yis H OH or Oalkyl; R1,
i ORRalkyBF8IORR’; are al | hydrogen; R5' is hal ogen;
and Z is carboxam do, acyl, an al kyl -sul phonyl group

a x¥kic acid derivative. In an alternative to
%e &g%[ég@%}r?gz’enbodi ment, X, Y, Rl, R4', R6', R7' and

R5, | .are. as. defined above, and Z is a

War bgﬁg%{kéﬂﬁg{sw e- heterocyclyl wherein the
heterocycl e typically is imdazole, furan, pyridine,
myn)i GRIRAANR'E; t hi azol e that optionally may be
substituted; a thioam do-pyridyl wherein the pyridyl

9 UCIEPRhIkyRED or  substituted by OH, Owve or |ower
alkyl; an imno-nitrile, or an al kyl sul phonyl -ary]l

S5\OUR: (%ﬁﬂ@ﬁwt seri es of subenbodi nents of the
MPesent ol

esen entioh is given where the Fornula (A) is
as provj ded ove, and W X and Y are defined as: 51
/%) ZG%Biﬁ‘GfgITg%PCT/IBZOOS/ 004063 a) Wis 0, Xis
al kyl, and Y is -Oial kyl; b) Wis 0, Xis -0-aryl, and
Jo)i s Glakyl);-N€alkyW)Rs 0, X is -0-aryl, and Y i s NR2R3;
d Wis 0, Xis -0-alkyl, and Y is alkyl; 5 e) Wis 0,
1S cls-e(xwhi; and Y is halo; f) Wis 0, Xis
-&-heterocyc e, and Yis alkyl; g) Wis O Xis aryl,
and IS ~7.C [; h) Wis 0, Xis heterocyclyl, and Y
A Pl
)  CR’R>-C(=W)R%
uu) A-R3;
w)  CR)-CEWRY
ww) CH,-C=W)H;
xx) CH-C(=W)alkenyl,
yy)  CH(alkenyl)-C(=W)H;
zz)  A-S(O)R%;
aaa) CH(NH)-S(O).R’; or
bbb) A-NNH)R?;

wherein said optional substitution comprises one or more of:
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i) Wis 0, Xis alkyl, and Y is -0-heterocyclyl; 10 j)
Wis NRZR2, X is heterocyclyl, and Y is -0-aryl; k) W

WO soobie24222 X is alkyl, and Y is halo; 1) Wis BT/H2065/004063

alkyl, and Y is -0-alkyl; m Wis S, Xis alkyl, and Y

is NRRR3; n) Wis S, Xis -0-aryl, and Y is alkyl; 15

0) a)W i 2 sBbstitutied or OnsmbstitnteddteyodysleC- hal o; p) Wis S,

Xis -0-alkyl, and Y is alkyl; g) Wis S, Xis

-05 et gfeqyel-ayl;,and Y is aIkyI ry Wis S, Xis aryl,
Yis fA@afﬁa’yl s) Wis S Xis heterocyclyl, and Y

- Y. Wis S, Xis alkyl, and Y is
-O)wetgé(oqug]%y’ u Wis 0, Xis aryl, and Y is
-0-aryl; Wis NR2, Xis -0-alkyl, and Y is NR2RS3;
vv)d)lec(ff % -0-aryl, and Y is -0-aryl; x) Wis 0,
Xis alkyl, and Y is al kyI and 52 WO 2006/ 054182

PCEjIBZ(O(aWXME—@B@l y) Wis NR2, Xis -0-alkyl, and Y
|s al kyl. A second series of subembodiments of the

ent p}q is given where Formula (A) is as
en, I's H al kyl , acyl, aryl, aralkyl, or
aI karyl efl ned as: b5 a) -C(=WNR2R3, R2 is
H, 8and %Wﬁlm C(=WNR2R3, R2 is H, and R3 is
NR2R2, or R2 is C1 aI kyI optionally substituted
wi th GC@W)N@HWQW c) -C(=WNR2R3, R2 is H, and
R3 is (CH2)nC(=WNR2R2; d) -C(=WNR2R3, R2 is H, and
R3jj s ahkrinsathdtituted by optionally substituted 10
aryl or heterocycle; e) -C(=WR3, R3 is an anmino acid
re ue )p (amno acid residue); f)
c?j mﬁfﬁt% V\)NHCHZC( SWNH2:  h)
Cﬁn‘é W NHCH2 CON %1 C( =W NHCH2CH2- ( 2- N2,
5- et hyPaPRed, ?’%ml eq) C( =W NHCH2NHCH( CH3) C( =W OH;

1) B-amino acid;
m)  P-amino ester; or

n) B-amino carboxamide;

R?is:

a) H;

b) OH;

c) Cisalkyl;

d) C,.¢ alkenyl;

e) C,.¢ alkynyl;

) alkoxy;
g CFy
h) CN;
1) amino;
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k) -C(=W NHCH=CHC(=W NH2; 1) -C(=W NR2R5NR2R3, R5 is
(=0, R2 and R3 are as defined above; n

WO S{osMFNR2NR2- C(=W R3, R2 is H or al kyl, and RBCT/E2005/004063

aryl; 20 n) -C(=WN(-NR2R3) -N(-NR2R3)R3, R2 is H R3

'S R2 or al koxy; 0) -C(=WNHR2C(=W-Q Qs

I)letem{?RE , and R2 is as defined above; p)
V\)NRZRS R2 is as defined above, and R3 is -OH, Q)

k)OOQ%%%k is amino and R3 is a heterocycle; r)
REC(=WR2 and R2 is NH2; 25 s)
A-C(=WNH2, and R2 is NH, 53 WD
12006%%&2%‘5HPCT/ | B2005/ 004063 t)
=W-R2-CH A-C(=WH, and R2 is NH u)

03( \Q-alﬂ@nﬂHA-C( =WOH, and R2 is NH, V)
-C(=W-R2-CH A-R3, R2is NH, and R3 is CH3; w
(=GR S(S{V))),mmz; and R2 is optionally substituted,
branched chain 5 alkyl; x) -C(=WR2R3, R2 is NH or

kyl H2; -C(=W R2- C( =W OR3, d R2 d
grce(R??ﬂapﬁda dﬂ\3|as a)kQ)veC( \z/\g C(C(V\)WRZ- NH- ?:?:V\) lei?'r

kox is as defined above; aa)
SSC( \g(ﬁzﬂ?ggﬁé 4 al koxy, and R2 is as defined above;

10 bb) -C(=WR2, and R2 is NH2; cc)
ax( Wﬁztewdy@@,-wm& and R2 and R3 are as defined as
above; dd) -C(=WR2-C(=WR2, and R2 is as defined

Above;(RE Jﬁ({%}W NHR2 where R2 is optionally
substltute aryl, cycloal kyl or a heterocyclyl ring;

5 ff where R2 and R3 are as defined

i aboe szgw NH- CH(R2) - O( =W - NH2, and R2 is

as def i ned above hh) -C(=(W-NH NH2; ii)

D \,VYINH- NH(R2), and R2 is as defi ned above; JJ)

-C(=W-NHCH( =W NH2) (CH2- | =W - O-aryl); 20 kk)

uﬁ( Warwdyﬂbl( [ CH2] 4- NH( V\!-t-BuO)(-C[=V\]-NH2); 11)
W-NH CH(-CH2-CH2- =W -t -BuO) ([ =W -NH2); m)

g( V}]eté}lbb}glﬂ(’RS)( C=W-NH2), and R3 is as defined

0

ve;
w)  cycloalkyl;

X) alkaryl;

y) alkylheterocycle;
z) 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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nn)

-

=W-NHCH(-CH2-R3) (- =W-NH2), and R3 is as

defi ned above; o00) -C(=W-NH CH(-CH2OH) (-C =W - NH2) ;

wG 2000054806/ 054182 PCT/ | B2005/ 004063 pp) PCT/IB2005/004063
-C(=W-NH CH( =W NH2) (=W -NH2); qq)
-C(=W-NHR2- (U =W NH2, and R2 is as defined above; rr)

- C(&W - KIQ@H( - [ CH2] 4- NH- ([ =W - O CH2- R3) (- ([ =W - NH2)
and R3 is as defined above; 5 ss)

- C(gW - Mitboklie i eSibirW - NH2) (- O =W - NH2) ; tt)
-( V\) NH CH(- CH2-R3) (- =W -NH2), where R3 is as

def jy\ned gb
eé}ne Ny ICEE%4 NH2) (- Cf =W - NH2) ;  vv)

R2 NH2 d R2 i
defl?)ned%&}'@‘%[ ][OH])( ﬁ[H\é\L( Rzg( ?:F =W - NIHZ) aSand
R2 is as defi r;ég above 10 XX)

- C(BW - KKFBHO!

qvq NH2) (- O] =W - NH2), and R2 is

asdeflned above;

@(EW”JSRRZ SCH3)( d=W-NH), and R2 is as

def’il ned Bove;

NHD NHR) ;
C(@w Rhcgi'ﬁﬂ%l}?“q V\}(NHZ)Wand Ly £2%) ¢ defined

above;

IS lés d&(F

b NH- CH( - CH2- R3) (- O =W - NH2), and R3
PR, 15 o) o A

-C(=W - NH-CH( R2) (- =W-NH2), and R2 is as defined
abomeg;
and R3 is aryl or heteroaryl; eee)

C(ﬁ-)V\) NRHR2: R3- (0 =W - NH2, V\,here R2 is al kylene and R3

i's

ryl

,C( =W-NHR2-CJ=WR3, and R2 is al kyl ene

or heteroaryl; fff)

-C(=sW R3-C(=WNH2, where R2 is al kyl ene and
R3 —) :}{Jiﬂ\%t&z%(? heteroaryl

-C(
pt
-C(
'S
25

9g99)
H-CH§R3) WR2, and R2 is NH2 and R3 is

IN)R -G(YChgalkels aryI or heteroaryl; hhh)

WNHRZ( R3) - C(=W NH2, where R2 is al kyI ene and R3

Qpt i
i||)

i salykyl
vyl or

PCT/IBZ
- (2w N

and

R3
t)

w)
V)

@fa)rR/; substituted alkyl, aryl or heteroaryl;
C( =W NHR2( - R3) - ( V\)NH-RZ C(=W OH, where R2
R3 is optionally substituted al kyl,
eter oaryl 55 WD 2006/ 054182

5/ jii)
ﬂ%ﬁ@ T(=W NH R2- NH2, Were R2 is al kyl ene

is
amino acid residue;

NH-A-(amino acid residue);

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)
b)
c)

d)

C(=W)O-aryl;
C(=W)0-alkyl,
C(=W)NHj;

C(=W)NH-aryl;
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optionally substituted al kyl, aryl or heteroaryl; kkk)
-C(=WNHR2(-R3)-C(=W NH R3, where R2 is al kyl ene and

WRB006®354apt i onal |y substituted al kyl, aryl or PCT/IB2005/004063

heteroaryl; 5 111) -C(=W-R2-(CH2)p A-C(=W-NH2, where
R2 is NH pis 0-10, Ais a divalent linker or an
opti epal |G(=30p&i-atkyl;ed aryl or heteroaryl, and Wis 0
or S; nnnnl)-C(=WNH R3, where R3 is an optionally
subsgtut@gm_g{_mgl e; nnn) -C(=W - NH R2- R5- R3,

where€ Wis 0 or S, i s al kyl ene, al kenyl ene or

al kynyl eng,_. i S, and R3 is NH2i 10 000)
-C(:‘@/- Nﬂﬁﬁm&xpﬁl—wm, where Wis O or S, R is
al kyl ene, al kenyl ene or al kynylene, R3 is aryl,

aryl éhe, ermEtaiGaryl, and R5 is -S2; ppp)
-C(=W-NH R3(R5-NH2) where Wis 0 or S, R3is aryl,
aryl ene og-améoeestaryl, and R5 is SO2; qqq)

-C(=W - NH R2- R3( R5- NH2) where Wis O or S, R2is

al kyl.ene, , al kenyd 8emdide; 15 al kynyl ene, R3 is aryl,
arylé e or heteroaryl, and R5 is SQ2; rrr)
-C(:\%-NH-R:% R2R5-.NH2) where Wis O or S, R2 is

al kyl¥dne, PARBRG Ehe or al kynylene, R3 is aryl,
arylene or heteroaryl, and R5 is SQ2; sss)

- C( =W - NHR2qmiRg este; o) NH- R2- C(=W OH, where R2 is an
optionally substituted al kyl ene, al kenyl ene, or

al kymyj engg-araind-datbdxamadey of its definitions 20 as
provi ded above; ttt)

- C( =W\ - NHRZ(- 33) - C( =W NH R2- C(=W NH2, where R2 is an
ptional |y substituted al kyl ene, al kenyl ene, or

al kynylene, and R3 is any of its definitions as
provitded &¥8¥e; uuu) - C(=W - NHR2- C(=W NH R2- C(=W OH,
where R2 is an optionally 25 substituted al kyl ene,
al kakey lalome or Oy aryl doyrbphatiod; and R3 is any of its
definitions as provided above; or 56 WO 2006/ 054182

R2

n in@’%@é@ﬂ%%@(),?l%%3 VVV)

C(=W NH R2- C(=W NH2, where R2 is an

eac ogbéﬁ@?}l%%léerﬁgﬁ%ﬁ B&iﬁﬂe@%ﬁ%#%&ct | R WeSR6up &glgisting of:

'S an Its definitions

provi ded above; and wherein R3 .and. A .each .i
def i tod HFeI% saFhed @rﬁenhvrﬁra?ﬁéds S ql&flél‘fy tivihg die or more
fﬁberﬁ%%%d?&ﬂé,sar% BB aRYESE AbtctRYENE BidRtibiss B venitdohed to the
e
chain;
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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Formul a (A) as provided above where R4', R5', R6' and
R7' are defined as: a) R6' and R7' are both hydrogen,

war@eRd18aNd R5' i ndependently are hal o; - NO2; PCF/N2005/004063

-OR2, -NR2R2; -NHR5-d _3 al kyl; -NHCO Cl1_3 al kyl;
oxi me; hydrazine; 10 -H(S02 Cl 3al kyl; -NH-O.C1.3
8) ky| O-allkylene; bsanched Draumbyanched,apnd 9ptioRablyi bavang ypne or more

subst 685559{%1‘% b o WBeIRfy Tk %Etf%c{yg?g&/c:tﬁa? W Hr gitached to the

th| oe:tHam;, b) R4 and R7' are both hydrogen and R5'

and R6' independently are hal o; -NQ2; - OR2;
T)NRZ FQalkyNh@%aﬁéhe@ ot Kﬂl'brancﬁgmnql 1(§ﬂah¥| havénd %e or more
hydrazine; 15 -H O Cl16 al kyl; - or Cl_3 al kyl

or al lhmmatomsx anyh adycloaliiyb ot |hetelr®3’01uﬂ ffhncsions éF omattached to the
-C(=WH, -(=WOH, halogen, -NRZR2, Cl1_3
aI kox@}1 I{ar Cl 3 thioether; ¢c) R4 and R6' are both
ogen, and R5' and RY7' |ndependently are hal o;
KI(I optiowgally sybstitutedraripaliykiagde- 0 6 al kyl @ - NHOO- CL_6
al kyl ; oxinme; hydrazine; 20 -HOCl1_6 al kyI - NH-OH;
Q) Clolﬁloahkyhulﬁﬁtuaédlqﬁbfbcﬁm,l onaI |y substituted with
one or m)re -OH, -SR -C(=WH, -(=WOH, hal ogen,

r
SSRE Ayl B ST bl Blarf IO S5 ool el et
ttzibether; Nﬁﬁno camoxamm estdR2RZarbohrsatdoB1inkaigk,y o1, anyNki@kbinatin
ﬁ{ C]f_6 al kyl or al kenyl 25 optionally substituted
#lone or nore -OH, -SR -C(=WH, -C(=WOH, hal ogen

or - and R6' are both hydrogen, and R5' and

Eachm,rlgzﬁenmirﬁl indgpendpatlpis: - NO2; - N, -OR2; -NR2R2;

-NH O C1_3 alkyl; -NHOH, or Cl1.6 al kyl or al kenyl
qpthHaIIy substltuted with one or nore -CH, -SR
C(=WOH, 30 hal ogen or NH2; 57 WO
206/&5@%%2 PCT/ 1 B2005/ 004063 f) R6' and I C are both
dr oge and R4' and R5' independently are hal o;
-Cl_6 | kyl, al kenyl or al kynyl optionally
ShibstNP¥ed with one or nore halo; g) R4'" and R7' are
bot h hydrogen, and R5' and R6' independently are hal o;
dr1 6CNal kyl , al kenyl or al kynyl optionally
substituted with one or nore halo; 5 h) R4’ and R6
@5e betfi hydrogen, and R5' and R7' independently are
halo, -C1 6 alkyl, alkenyl or alkynyl optionally
bstjtwted with one or nore halo; i) R6' and RT are
th drogen, and R4' and R5' independently are d,

% R,

b NHS(0).R%;

1) NHCO-C;.; alkyl,;
D SOMR%

k)  aryl;

) heterocycle;

m)  Ci.¢ alkyl;

n) Cy.6 alkenyl;
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methyl, ethyl or CF3; j) R4'" and R7' are both

hydrogen, and R5' and R6' independently are d, F, Br,
wo 200608418t hyl , ethyl or CF3; k) R4' and R6' aPET/IRW65/004063
hydrogen, and R5' and I C independently are d, F, Br,

I, methyl, ethyl or CF3; and wherein Ais as defined
bove, s dlkydylf ourth series of subenbodi ments for

Formula (A) is defined where W X and Y are as

gjef i @@QW?JS ohe>first series of subenmbodi nents, and Z
I's as defined in the second series of sub

mbo i h series of subenbodi nentts for
‘gor ngﬁ%?go?@gél ’ned where W X and Y are as
defined in the first series of subenbodi nents, and
R4’ . CReW)-2Rd; and R7 are as 20 defined in the third
seri es of subenbodi nents A sixth series of

gubegediyatinfif s for Fornula (A) is defined where Z is
as defined in the second series of subenbodi nents,

—w) PRt le:8Pd R7' are as defined in the third
erlgg Wf) suekg()%oedl ments. Non-limting species of the

first nt as given by Fornula (A) above are 25
Wefi 43 W@n z is -C(=W NHNHC2HSOH, R4', R6' and
RTare H R5' is d, Xis H and Yis H 2). Zis

each ofyviiabraporalNERy braubsiitited with epe opgoregfd rR7' are
H R is For d, X is H and Yis OH 58 W

20Q§/ 05¢882 PCT/ | B2005/ 004063 3) Z is

-C( V\)NHCHZC(]\IHNHZ R4'is For A, R6' and RTare H,
R5'5 .,X is H, anles-OaIkyI;4)Zis
C&’V\) -(2-NQ2, 5-Me-imdazole), R4 is F or

. H RS is For d, Xis H and Yis
-oCéu keﬁ%%g@ 7 i's - C( =W NHCH2NHCH( CH3) C( =W OH, R4’
is For d, R6'and§e are H R5 is For d, Xis H,
and)Y I@(‘*W)'@(QWRG) Zis -C(=W CH=CHC( V\)NH2 R4'
is For d, R' and R7" are H R5' is For d, Xis
H, e@nd tif(:l:W)-aleal karyl; 7) Zis - V\)NHNHCHZC(:V\) NH2,
R4 is For d, R6 andRTareH R5' is For 10 d, X

[ O-aryl; 8) Zis - NHCH2C( =W R2,
R@g\ﬁ)l@@ﬂ yIS F)or d, g(6 V\?emd RTgeWH,

g) C(=W)-heterocycle;

h)  CEW)NRR?

1) H;

D NOx
k) CN;

) CF3;

m) halogen,
n)  NHS(O).R%
0) NHCO-C;; alkyl;

p) aryl;
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R5, is For d, Xis H and Yis -Oheterocycle; 9) Z

iIs -C(=W NHCH2- A-C(=W NH2, where A is a divalent
wep@ems41sR4’ is F or A, R6' and R7' are H, RBCT/IER085/004063

or d, Xis H and Yis C1 6 alkyl; 15 10) Zis

-C(=WR2CH A-C(=WH, where A is a divalent spacer, R2

i SqNH, Heferodysles or O, R6' and R7' are H, R5, is F or

ad, Xis H anlesC26aIkynyI 11) Z is

=W RRCHAIC(=W OH, where Ais a di val ent spacer, R2
q) %é QF or d, R6' and R7' are H R5 is F or

, | an_YlsCZ.6aIkynyI,12)Z|s
CE)-V\)FQLGC'% , Where Ais a divalent spacer, R2 is
NHL R3is CH3, 20 R4" is For d, R6' and RTare H,
R51) is Gl X is H and Yis aryl: 13) Z is

-C(=W NHR2- C(=W R2, where R2 is an optlonally
sulwtitm@ma,, branched chain alkylene or NH, R4, is F
or U, R6' and RT are HL R5, is For d, Xis H and Y
Is heterocycle; 14) Zis -C(=WR2, where R2 is NH

R4, is For d, R’ and RTare H R5' is F or O,

Ay gd%ﬁ'n? eE ol MA')h}&l%g\%EzﬁﬁM‘&%@ﬁ g?%‘;éh%n}/l Y is

any 'df 1tsQi|%ﬁhRR)ﬁL 1yt RUHY taner” AR fhahdrogen; iRM thalzdbgenpand Z is a
pyrrole is For' d, R' RS is For d, Xis Cl1.6
carbalkimpide naviekyY is H, 59 WD 2006/ 054182 PCT/ | B2005/ 004063
16) Zis -C(=WRZC(=W-O-R3, where R2 is optionally
sulyg tah bt daybodidant, B! iskenl wikyk ywryl Rdkaryl oFawikydl |,
R6' and R7' are H R5' is For d, Xis -Oalkyl, and

Y IIi?i g)é‘f arPoZﬁetr Z{g%%ﬁ'l% M%&ﬁm@ﬂ' RE ‘1¥\hu&lo fitd) chQ?SIi{mo VWQE Bxygen,

an o tituted alkyl, R4
and@hs@'i@lkyand R7" are H R5' is For d, Xis
-0-al kenyl, and Y is H 518)Zis-C( =W R3- C( =W R2,

wh
ol Eﬁll% s%ﬁd%n%‘ad‘ﬂn@ﬁt'@%rmﬁﬁ (AZ, )%%E éétfdé}ﬂﬁnﬁlé% blﬂf;sgltlfﬁ:w sitbnyl; Y

is afy pfxs tefiniferast; Ry R, R&nahdR| grerall hglrogen; R 1@@14\@;1@,@1d Zisa
V\hereR2| al | stltuted alkyl, R3 is
carbgpyameQr oot °§E‘B§{2"n]f %W;ﬂ y R4 is For d, RE

and RT are H R5' is F or CI is -0-al karyl, and Y.
i s I yel anozmr ' emboglimeyt-of Frrmuia @Mﬁ) 15@19@3 higglykorpyridyl; Y is

H, @3—&' 0”6%1¥ #gs%t e lf@” re %ﬁ %n@ﬂ is Jﬁeﬁ‘logéns dad Z is

are

carchcaﬁﬁ@d Y1, arddllylYsullghoryl éi‘b)lp ar a sarbﬁXﬁWaRRﬁ(e;MﬁhM—lz
where R2 s optionally substituted alkyl, R4 is F or

In an alternative to the preceding embodiment, X, Y, Rl, RY, RS, R” and R”

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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G, R’ and RTare H R5 is For d, Xis -0-aryl, and
Yis H 22) Zis -C(=WR2-WR3, where R2 and R3 are

wopidconabt y substituted alkyl, R4 is F 15 orPCd/IB2B®/004063

and R7" are H R5' is For O, Xis -0-heterocycle,
and Y is H 23) Zis -(=WR2C(=W-OR3, where R2 is
appt iwnald, y(suﬂgﬂlmdtﬁéﬂmhl}dyl R3 is benzyloxy, R4' is
For d, R' and RTare H R5' is For d, Xis

b) CZ_%@H(%’%LO 394 a}{d'ﬁﬁs'ﬂlkylz"r) Zis

NFFCH(R2) “C(=W - NH2,” where R2 is NH2, R4' is F

sFor d, Xis
Clcz%’lél%g% q}?fﬁ'ifa‘?dls HNI%{%) Zis -C(=W- NH NH2,
where R4 is R6' and R7' are H R5' is F or

ao, Wis9, >érSy+O alésﬁlalandYslsﬁlkY 6) Zis -C(=W-N+NH(R2),
V\,here R2is NH2, R4 is For d, R6' and R7' are H,
iR’ wfg(F}Qts@-alkzﬂ |aﬁdPYeﬂsénahx;ycIe and Yis H 27) z
s -C(=W-NH CH(C =W NH2) (CH2- [ =W - O- CH2-aryl ), where

ﬂ§4 Wgﬁ%% 1BgeRER aetéﬁd‘@lisemfylor d, R6' and R7'

i's carbocycle, and Y is H 28) Zis

CH2] 4-.N t-BuO) (- =W - NH2) ,
&hergﬁw}ﬁ%ﬂg’h@n&?ﬁﬂkﬁgﬁtly are For d, R6' and
are H X is -0-al kar and Y |sC1_6aIkyI;60V\D
baooamm,@g 1sd®r¢rp3@®d5ar@%ﬁ Yy Zis
-C(=W-NH CH(- CH2-CH2- | =W - t - BuO)(-C[:V\]-NHZ), wher e
iﬁ4' ek ORY'is Alrgepandant Ovhetarecyllydy O, R6' and RTare
Xis -0-aryl, and Y is -0-alkyl; 30) Zis

J; N \%JSNW %ﬁﬁ)&{oc%lyl\/\hﬂm%s—Ovﬁ%e R3 is CF3, R4

pendent ar e and RTare H, X

|s-C26 | ken 531) Zis

K)o =W g—‘@?@‘?’f*‘ﬁf&s h%E{Z) whereR3 is as
defi ned in the first enbodinent, R4' and RS

i nd&pensienid alkgdy andeY ¢y —Qtalkyis' and R7 are H, X is
-C2.6 alkynyl, and Yis H 32) Zis

'?(-Wim)@ﬂalQﬁZQ@Y1ﬂNWRNH2) where R4' and R5'
i ndependently are or d, R6' and RTare H, X is

-O Y kyl; 10 33) Z

o 0 S it -G %ﬁ?é)lé)a%‘(” 'NED) - where Re' and
R5 ndependently are R6' and R7" are H Xis
O)hlet éNg%;§cXéS- Tyl Wfds‘?' ﬁgfhaé%) Z i |

-C(=W-NH CH(-R3) (- =W - NH2) , V\,here R4' and RS’
pndepFrisl SKliy—@radk, andrY @ alk@6’ and R7' are H, X is
-0-al kenyl, and Y is -0-alkyl; 35) Zis

m V51N G - OGHRr oyl G Wiis EGHR- R3) (- O =W - NHR)

re RB31is 15 as deflned in the first enbodi ment,

’ Xq&glsg(ﬁls g%’?als (Sy I)i;l anr SC’|6) §6| Sand RT are

=W - NH CH( - CH2- where R4
a}cl:gl \%ﬁlﬁ Seﬁelﬁ h@tﬁﬂcydﬁ]r én¢Yd)P (‘@'Céry% anZJI RTare H, X is

-carbocycle, and Y is -0-alkyl; 37) Zis
C?C( =Wh- g, Qi(saﬂaylz-aﬁ&){(mGD:WterNbﬁ)lyl where R3 is as

efined in the first
W is O, X is aryl, and Y is —O-aryl;
v)  Wis-NR? Xis-O-alkyl, and Y is -NR’R’;
w)  Wis O, Xis—O-aryl, and Y is ~O-aryl;

X) W is O, X is alkyl, and Y is alkyl; and
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20 enbodi ment, R4' and R5' independently are F or O,
R6' and R7' are H Xis -Oalkyl, and Y is

W0 b@bosasycle; 38) Z is PCT/IB2005/004063

-C(=W-NHCH(-[CH2] 4-NH2) (- [ =W - NH2) , where R4' and
R5' |ndependently are For d, R’ and RTare H, X is
y)0- alvk &aryNR?, &hid ‘Oalkyl@hﬂYfi@}ﬂk&lls

-C(=W - NH-CH( CHR2][OH ) (- =W-NH2), where R4' and
R5' 25 independently are F or d, R6' and R7' are H,
Xis-OaIkynyI anins-OaIkyI 40) Z is

AL A 6y By VI i v e

Forraid (X) isSs pfvenl RY (s eilkflach a?_}QO@réﬂk@HbBE]karyl; and Z is defined as:

PCT/'1'B2005/ 004063 41) Z is _
SRS S, s
S oty 45 B s

R5' 9&‘9«%&‘) IR R6' and RTare H, X is
-carbocy %IS-O& ’; 543) Zis '
R CROUBSRdEnR J° Hr B g @{%@%ﬁ%’%?fﬁ Xis

-C]—| and Y i Oalklene

dC( =W CHR(R (mﬁ )alksdﬁéb%ﬂv@d iby optiogghy fhgtituted
in the fi :l??t eper al en‘oodl ment, R4' and R5'

mde@ﬁlc?é Cg’el:orCI R6' and R7' are H X is -0-

aryl, and Y, i ClL 6. al kyI 10 45)
o] \Aﬁ(ﬂmﬁ(ﬁ%w oo oL £ ANl e feming agd residuo);
defined in the first gener aI en‘oodl ment, R4' and RS’

HndepetewnNENHCAOHr G, R6' and RTare H X is -OH,
and Y is -0- alkylene 46) Z is

-NH2) where R2 is NH2, R4’
5& \gg(%pen ently are For C, RE' and RTare H X is

-C16 -0-aryl; 15 47) Zis
ﬁ@ﬁﬁ%ﬁwwm V\,here R2 is NH2, R3 is

optlonally substituted aryl or_ heterocycle, R4 and
B i AEPONEEHACHAReNS, ormethy] imgdazelel; RT are H, X is
-O-al kylaryl, and Y is -OH, 48) Zis

—WAWB&H@@M@HV@H&%WHQ R2 is -al kylene, R3
s optlonally substituted al kyl, aryl or heterocycle,
ﬁl (g[gq )Nylare For d, R' and R7* 20
7afid Yis -OH 49) Zis

NH =
&%y&e%@m%ﬁ%% %%ﬁ?éﬂd%ﬁ‘%lalbo‘é%yl or
het erocycl e, R4’ and RY' ndependently are or d,

R0 AL RONRINE (WS, RAGo& Ry, an 3 ol - 0- al ky! :
50) Zis -C(=WNHR2(-R3)-C(=W NH R2- NH2, where R2 is
gl ky | enewiRR-NR?R®)-N(-NR’R*)R?, R? is H, R’ is R or alkoxy;

0) —C(=W)NHR2 C(=W)-Q, Q is heterocycle, and R? is as defined above;
P) —C(=W)NR2R3 , R? is as defined above, and R®is—OH;

qQ -COR’R’, R*is amino and R? is a heterocycle;

1)  —C(=W)NHNHC(=W)R? and R* is NHy;

s)  —C(EW)-RE-CH-A-C(=W)NH,, and R* is NH;
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25 optionally substituted al kyl, aryl or heterocycle,
R4' and R5' independently are F or d, R6' and R7
wae@olb4132is H and Y is -0-alkyl; 51) Zis  PCT/IB2005/004063
-C(=WNHR2(-R3) - C(=W NH- R3- (=W OH, where R2 is
al kylene, R3 is optionally substituted al kyl, aryl or
thet ﬂ@(@W@j-ﬁ?—CMA—@ﬂWRE'anﬂﬁﬁépNﬁﬁently are F or d,
R6' and R7"are H X is -OH and Y is -Oal kyl ene; 62
0 2ACAPERLEE RAANBROASROEBITED) 2 I~
-C(= (CH2) p-A- (=W NH2, where R2 is -NH, p is 0-10,
is dj\ ) e St .ed aryl or
Vﬁet eTg{:_ﬁi’g'b%A%g ’%??@%Iﬁ%ﬁshigﬁ’t uted al kyl, aryl
or and R5, independently are F or : .a 7' Al .
W W TIR RN o i ot ppigpty, s, BanoRle chain
'O'aLIF pyl; and R 5 53) Zis -C(=WNH R3, where R3
is optifénally substituted heterocycle, R4’
i ndependent e or ‘3@ RTare H X is
X)0- ar@gﬁw)%ﬂrg%,ﬁqug\ﬁg @JFE]EEE?‘FI{‘S& & UCP=W N1+ R2- R5- R3,
where R2 is al kyl eng, al I§enyl gne or alggnyl ene, R5 is
) SC2-CREWIR*- SV )OR’, and &” BB R mepesseiabinest 52b9V8 F or
ad, R’ and RTare H, X is -0-aryl, and Y is -0-alkyl;
220 S5¢ (AwhP-NELE NH¥AYy, BE RFRas dbfinel R2ve;s

| kyl ene, “al kenyl ene or alkynylene, R3 is aryl,
actyl epe . t. y 25, = hovand R5,
Phdephati - SPEEHabks. it g aciimgflo@l S 1Sy
-0-al kynyl,,and Y is -OH 56) Zis
bt@(:mf%ﬁ% (aRBdRiI—@I,\]H%here R3 is aryl, arylene or
heterocyclyl, R5 is -SQ2, F2{4' and R5' independently
ahe FOpEWIR -NEBC(=WJOR’, and R apd RX arsasisfispdas 810yF;  and
Y 15 is -0-alkyl; 57) Zis -C(=W NH R2R3( R5- NH2) ,

er e dRvhR2- A kwhRhand R*keaydegmed abovel kynyl ene, R3 is
%@yl , Cgfy)ene(o?vl)heterocyclyl, R5 is -SO2, R4 and R5,

PRI T oM IAGS i it o

-C(:\{&]e{\élfb@gﬂylfeg - NH2) , where R2 is al kyl ene,
al kenyl ené or alkynylene, 20 R3 is aryl, arylene or

e N T s SR T
0 SR TR IR R Ao i 2 P 325
glg)t | o—néjl(|=|(\7>\lf)-NH-NHz;
ii) -C(=W)-NH-NH(R?), and R* is as defined above;
i) -C(=W)-NH-CH(C[=WNH,)(CH,-C[=W]-O-aryl);
Kk) -C(=W)-NH-CH(-[CH,]4-NH-C[=W]-t-BuO)(-C[=W]-NHy);
)  -C(=W)-NH-CH(-CH,-CH,-C[=W]-t-BuO)(C[=W]-NH,);
mm) -C(=W)-NH-CH(R?)(-C[=W]-NH,), and R’ is as defined above;
mm)  -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);
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substituted al kyl ene, al kenyl ene or al kynylene, R3 is

any of the definitions provided in the first general
weniweas4tent, R4 and R5' independently are F OPCTUAB20863004063

and R7' are H X 25 is -C2_6 alkynyl, and Y is

-0-al kenyl; 60) Zis

ppIX SO AR RPN RO M2, where R2 s

optlonally substituted al kyl ene, al kenyl ene or

Ky LGN aNER3 C[SwaRH, OfndiiPes de8éiediabdse; pr ovi ded i n
q@n ?X W{j generaIWgn‘ocz)d|nm=.\ntS R4, and R5,

| e RN CAL ey T SR NI R s o

PCT/&&%Q@%{,W%B 61) Zis
- (=W NHR2- C(=W NH R2- C(=W OH, where R2 is optionally

bst it I k I R4’

Sha T DA e S P O R are
X is -d 6 a and, Y j .
£ o G RPREN G U RS P T R 1o 0eBped 8houi
substituted 5 al kyl ene, al kenyl ene or al kynyl ene, R4’
vand RE= W)nNHp@Hd@@Hh]yI\&izQ( -E6W]-0H2)R6' and RTare H, X

|s-H, and Y is -0-alkyl; 63) Zis -C(=WNHR3 where W
d@ 4 qa"wﬂ) “RA- Cﬁé—@mR@ROPﬂgfﬁ[eaW}iNﬂIz) ,Bn@dBF s asudefined above;
ridy

pyrim azo that is optionally

t

Sﬁék‘r%ﬂk\?%éﬁ?&@g%kﬂ-@fgfﬁfﬁd T
Aédiﬁfqmwﬁﬂ CHiB IO DK Sl 8¢ B iyt avShe
and wherein Wis as deflned for For mul (A. In

a
)@200!1@(%131@— GEIHR? -3@s)(- ﬁi&eWt]*rD&iz)pat@/R%@gs geﬁned bove;
enylindole for use in the treatnent of HV

2‘” A S i A A A R S W
aaa) B&(—W) “NH-CH(-R*)(-C[=W]-NH,), and R’ is as deﬁned above;
bbb) —C(=W)-NH-CH(—CH2-R3)(-C[=W]-NHZ), and R? is as defined above;
ccc)  -C(=W)-NH-CH(-R?)(-C[=W]-NH,), and R? is as defined above;
ddd) -C(=W)-NH-R*-C[=W]R’, and R? is alkylene and R3 is aryl or heteroaryl;

ece) -C(=W)-NH-R>R*-C[=W]-NH,, where R” is alkylene and R? is 1yl or
heteroaryl;

fff) —C(=W)-NH-NH-R*R’>-C(=W)NH,, where R is alkylene and R? is aryl or
heteroaryl;

ggg) —C(=W)-NH-NH-CHR®)-C(W)R’>, and R* is NH, and R® is ptionally
substituted aryl or heteroaryl;

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

i) —C(=W)NHR*(-R®)-C(=W)NH-R*-C(=W)OH, where R? isalkylene and R’ is
optionally substituted alkyl, aryl or heteroaryl;
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or a pharmaceutically acceptable salt, prodrug,
N-oxi de, quaternary am ne, stereochem cal isoner or

wo awbosHEB2 t her eof, wherein: each W Y, Z, R1, PC1/182805/004063

A n, R4, RB', R6" and R7' is as defined above for
For mul a (A) gzl 20 each R2" R3", R4", R5", and RG"
fiinde pErERMNER(-B?)-CayWINHIR -NHb.ogdwre 64 VD@@@G?Q)E?M@S?\

PCT/ | 82003,

3 RZ)RE%’f %ﬁ%@?aﬁvﬁgﬁg%@:awe’cﬁzm S SR a

W enPINTRLR-GRENHLIL, e i i5 Bvieps AR is optionally
NR2 y

R %&%\? kyl, ng?é’g%l?t P o 5v3R2 r)zé):\?;4 C?)V\)(Rz

V%, dc(—pz\) Sa 2)((31%2)p- -C —V\% -NH,, v&}QereC(R—ZV\IsN &ﬂ Bp (6‘ % Ais a

divalent linker or an optionally substituted aryl or heteroaryl, and W is O or S;
mmm)-C(=W)NH-R 3 where R? is an optionally substituted heterocycle;

nnn) —C(=W)-NH—R2-R5 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, R® is aryl, arylene, or heteroaryl, and R®is—SOy;

PPD) —C(=W)-NH-R3(R5 -NH;) where W is O or S, R’ is aryl, arylene or heteroaryl,
and R’ is SOy;

qqq) —C(=W)—NH-R2-R3(R5—NH2) where W is O or S, R? is alkylene, alkenylene or
alkynylene, R® is aryl, arylene or heteroaryl, and R®is SOy;

1IT) —C(=W)—NH~R3 (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;

$ss) —C(=W)—NHRZ(—R3)—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;

ft) —C(EW)-NHRY(-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;

wm) —C(=W)-NHR*C(=W)NH-R-C(=W)OH, where R® is an optionally
substituted alkylene, alkenylene, or alkynylene, and R3 is any of its definitions

as provided above; or
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z) am no residue; or 65 WO 2006/ 054182
PCT/ 1 B2005/ 004063 aa) A-(ami no acid residue); bb)

wey@aosdikyl ; cc) cyanoal kenyl; or dd) cyanoab&pyma0s/®4063
wherein any of the above optionally may be
substituted; or alternatively, R2" or R6’ ma

ng?)' nf(?(ﬁvv}) Frmﬁ-ca(emmmzf%fﬁ%gﬁmzy othsese | Rit éaym:y%m}%laﬂy
I cycli 0S t

- 14 FROsRiLE ene, glg % gr ) %%ec 1%%?3 ?so%gfr df?fsrl%ﬁflhtmns

For my O(,lg):dmg,leugﬁ al | the 10 subenbodi nments

provided for Formula (A) above. A second series of

gdi pent s, of t nvention is given for
Wheergﬁ%Bg‘?h@ﬁ]? 4‘{1%&% {21515151( B) as provi ded above

where R2", ", R5,', and R6" are defined as: a)
R2", R4", and R6" are hydrogen, and R3" and R5" each
|ndependently i s hal ogen; - 15 NQ2; -CN, -OR2;

- N BBrdCerfesadk yubemboliMmtCof Ghalprgdent Men@en is given for the

hyd
FomlﬁﬁggéésnR?PV@Gﬁal@VSIV%?Fe ﬁ%f%@wﬁ&andg %(}eﬁn%l i onal |y

substituted with one or nore of

a>C( Wwéad Ifcawwmymg@g@nd Rﬁm@zR -mepen@qmﬂa@m@b -NO;
O 4"

R3" g[ﬁd o) &cﬁ )E\ﬁb{e(g e{q{}an:i\lﬁﬁl ob%aﬁ% cgiglglg hﬁﬂgzme
- Cl_6Hadoyty.saidyke onir-Oat ky nttyl opNHOE] lor €ubsalkylutoedalkenyl
wi th one or nmore halogen; c¢) R2", R3" _R4" "

Ro"  apeofdrabeiyicd) i <herer morean@iRebRar () Hhogdn WIOH.
an n d n n n n
hydrmﬁgﬁ]' %ﬁgﬁg&%@’&rclé%ﬁ@%% R4f) - ek

and ;' are..hydro and . .
b) Rq and R’ ar y botg hydrogen, al?l?c,l Rﬁ and Eé independently are halo; -NO,;

_N; -OR% -NR?R%; -NHSO0,-C;.s alkyl; -NHCO-Cy alkyl; oxime; hydrazine;
-H-O-Cy.6 alkyl; -NH-OH; or Cy. alkyl or alkenyl optionally substituted with
one or more —OH, -SR, -C(=W)H, -(=W)OH, halogen, -NR®R?, C,.3 alkoxy, or
C; thioether;

o R¥ and R® are both hydrogen, and R> and R” independently are halo; -NOy;
N; -OR% NR?R?; -NHSO,-C;.5 alkyl; -NHCO-Cy. alkyl; oxime; hydrazine;
“H-O-C,.6 alkyl; -NH-OH; or Cy.¢ alkyl or alkenyl optionally substituted with
one or more —OH, -SR, -C(=W)H, -(=W)OH, halogen, NR’R?, C;.3 alkoxy, or
C,3 thioether;

d) R* and R” are both hydrogen, and R” and R independently are halo; -NOy;
N; -OR% -NR’R%, -NH-O-Ci alkyl; -NHOH; or Ci alkyl or alkenyl
optionally substituted with one or more —OH, -SK, -C=EW)H, -C(=W)OH,
halogen or —-NHo;

€) R* and R® are both hydrogen, and R” and R” independently are halo; -NO;
N; -OR% -NR’R%; -NH-O-Ci; alkyl; -NHOH; or Ci¢ alkyl or alkenyl
optionally substituted with one or more —OH, -SK, -CW)H, -C(=W)OH,
halogen or —-NHy;
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are fluoro; 25 g) R2", R4", and R6" are hydrogen, R3"

is iodo and R5" is brono; h) R2", R4", and R6" are
whyaeosas?z R3" is nethyl, and R5" is chloro; apdI/IE803W04063

2006/ 054182 PCT/ 1 B2005/ 004063 i) R2", R4", and R6"

are hydrogen R3" is chloro, and R5"_,i s neth

Hhi r Ksend BE a6 betiblevegtinrrend B oindi R %Mawﬂy are halo; -Ci.
(5 ARy iR R B e S
ﬂgerﬁé‘" arthBh argpotly hydrogenyand R oanéi&yll%{gegﬁggqaﬁy € hals; -Ci.q
ol kyf’ﬁg’ﬂ Ny sy B RonalYskstnftb widafie or bicrRaily B

o

m)r e .ok 1 o alk Kubstiaite i onB ak ﬁﬁ)@é‘halo,
Rf’yré?ﬂgw I oe er 1 é%lkoxy, b) Wis S, Yis

S_I Ch% ?ﬂ&‘gﬁerﬂﬁ%ﬁ?ﬁ}&? dgc?g;?% h D%e{ll Rs%?ﬁtép%%flﬁrﬂm %1 F, Br, I,

al keqﬁéthylagﬂﬁypyﬂcppu onal ly substituted wit h one or
nore halogen’ c) Wis 0, Yis ClL 6 alkyl, R", R3",

B AR e R AR ROy AV L e
R4, , .méengl, Bayl oeChyl; e) Wis NH, Y is -Oalkyl, R2"
R4", and R6" are hydrogen, and R3" and f) R5" are

g oryer ) Wi 8 bt Hydrecn aril KEMl R Raide éﬂ@'éntll:zaﬁk‘é EE B, 1,

e hydrogen, are fluoro;
i s O,mdthik ethiyybr, CR2'and R4", and R6" are hydrogen and
R3" and R5" are fluoro; are are hydrogen, and R3"

wh‘?F&ﬁAB%ast)eﬁM\éd%d&d Y is -0-alkynyl, R2", R4", and R6"
uoro; are hydrogen, and R3" and R " are fluoro;

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 RY, R®, 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 RY, 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—C(=W)NHNHC,HsOH, R*, R® and R” are H, R” is C, X is H, and Y is H;
2)  Zis—CEW)NHCH,C(=W)NH,, RY is F or CL R® and R” are H, R™ is F or C1, X

isH, and Y is OH;
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k) Wis S, Yis S R2,,, R4", and R6" are hydrogen,
R3" is iodo and R5" is 25 1) Wis O, Y is -0-alkyl,
wW@2006/0R82 and e’ bronmo; m Wis 0, Y is -0-aPRBEIB2005/004063
R2,,, R3" , R5" and R6" are hydrogen, and R4" is -()—|;
67 WO 2006/ 054182 PCT/ 1 B2005/ 004063, n) Wi s
3) NRZRS,CRW)NHEBCORGINK R36is FarreCIhRiang &, ar%lHdRsz Fiog CL X

fg‘?gs Yis -SR2, R", R3", R5"and R6" are
1SH*WH§r36bge|Q b R4 |s NCRi and ) Wis 0, Yis

-G aral kyl, 2", and R6" are hydrogen, R3" i% 7
4) chWds eC(%NELI\UF@HzCHZ (BN ﬁ;ﬂ/le'lmléaéﬁlﬁi S ‘érsC]o:R and R are

H, Rorfg%g?p%q Snﬁsm%rflsde(f)l g¥¥\hen Zis as defined in any

& setond sefies subenbodi nents for

» el ol k5 o 5 TR 40

. —an , ]B% and R6" all 10 are defined as
ISFO’h %ﬁés écona{ serl es > subenbodi nents for Formul a

B . Afif
o B A P MR s o
Xls%ybdgg‘?pgl_@ﬂkgryi .or Formul a (A) Z is as defined in any

the second series of subenbodi nents for

R e e R

C1, RSHREnd YRS-0-RA; , R5" and R6" all are 15 defined as
inthe third series of subenbodl ments for Formula (B).
Xt B S f S ALS eRAd?JFBF@lwéﬁhdZRT gre H,
asszdlgf !éﬁegf)yﬁﬁjﬁ CQ H@ Eg\ téelc\:]gl:z]d seri es of
RS’ ﬁtfb@mmigmmdf{as—eemwbayoqea\), R4', RS, R6' and R7'
are as defined in the third series of subenbodi nents

f or, For b@}f}f&d}{ -ﬁnéﬁ’v]?]e 2 NH, Réhere K3s d%é"a‘len’rﬁ%:;1ceﬁlﬂI‘d4 iRB'or Cl,

al I” &re i ned as | hird series of
R6 subR rardi R isF 610€1, Kois A laad ¥BE Ci12@14wdn- | i mi ti ng

speci es of the second enbodi nent as given by Fornula |
10)(B)z %bcw@wdﬁil@mg%@ﬁd)mﬁ re A) ish Q{ls?fﬂ(spwetﬂ.ﬁmﬁ@m &1 an; is F
or CFkﬁR6 ané R araHdRR3s F anGLR61s H;aéld%tsn@saﬂgglyb) Zis

- (=W NHCH2C(=W NH2a R4' is F or d, R6' and RTare H,
11)R5 ngs_ —Q\[)R@:H_A\Cﬁiiwm WReere A R4 dlmmtﬁﬁﬂcear 11311\1Hu3&f1 is F

ar e_net C Zis =W CONHNH2a
or(FMR |anR @IGELRS 2333 Oﬁﬁg{:)ﬁ?ﬁ’Ha@éﬁB%ﬂ > or O,

12) Zis —C(=W)R2-CH-A-R3, where A is a divalent spacer, R* is NH, R? is CH;,
R¥ isFor CL, R® and R” are H, R¥ is F or Cl, X is H, and Y is aryl;

13)  Z is -CEW)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 is For Cl, X is H, and Y is
heterocycle;

14)  Zis—C(=W)R?, where R* is NH, R* is F or C, R and R are H, R” is F or Cl,
XisOH,and Y is H;

15)  Z is ~C(=W)R’R>-heterocycle, where R” is NH, R’ is CH,, heterocycle is
optionally substituted morpholine, imidazole or pyrrole, R* is F or CI, R® and R” are H,
R¥ is F or Cl, X is C1.6 alkyl, and Y is H;
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Yis -0-alkyl, and R6" are H, and R3" and R5" are
met hyl; 68 WO 2006/ 054182 PCT/ | B2005/ 004063 D) Z is
WO G{osMFMNBICH2 CH2- ( 2- NO2, 5- Me-i m dazol e), R4' iBCHIE2005/004063
ad, R6' and R? are H RS is For d, Yis
- 0- al kenyl ", R4" and R6" are H, and R3" _an l% 3 .
16) arB 1§BIO(¥Z\Z)RE()J(—ZN) Q-Rt(wwrmlki@s\na@(mwmummtqu &'&R 1
and R7' 5€ R5, 5 r -
benZ}F]&XY> 4ls Faor 38513 I@reﬁfng %Oér?gl %és dglfde tet ﬁhk%/
F) Zis -C(=WCH=CHC(=WNH2, R4' is E or
17) RZ iar-€HWV)RENH-EFWoiC1@ alkoxy, ivéherg Ra| ig é’Py?P“Oﬁ%“y S\%z?“““ed

o RS i e T PR e B

H R5' F -
18) H,Zan dC(éW)Bﬁr@(ﬂg R arv@ie;%ﬁhyg Cy H)alkfxy R 18 o&1onaﬁ6 subdffuted

s UL P 1P € X Qi ot

19) RgZ higﬁié o% )?:%I/e ierp ]113 is ephwm%‘g&tu@ a?ﬂ@{ %ng?tlonally
subsfg’rruiéeﬁl_ﬁieggl\,/ Rr gQE or Qﬁ‘q@" andR atsSHFRDAs Lor C1L,R61s mml and Y

,Y|SC16aIkyI R2" R3,,, R5"
isH;and R6" are H, and R4" is -NH2; J) Zis

-C(=WR2CH A-C(=WH, where A is a divalent spacer, R2
20) ' SZ#'L—C&W)RSNE:I -CEBWRO-RP, wﬁ@e Rérigl oﬁﬁona:lilyesubistltlﬂﬁd alkyl,R? is

S 6 _al kyn ", R4"_and
beanB,R> isdnat GER ané&rgmij/u R” K§ Fpr{d, X1s -0- aralkﬁ and'# 1saﬁ
-C(=W R2CH A-C(=W CH, where A is a dival ent spacer, , R2
21) | SszLo%A CgRécCr_—WpNHQ wh&6'R%ais GprdTnzdIyesulblﬁtltR@d allylf R G is F or

al kyn are H,
Cl, 1%%1@!11(13\/ @%H%FFQ éLSXIZ Osaggi(‘mg\)% A- R3 vvhere A
is a divalent spacer, RZ is NH R3 is CH3, and

22) ar & i —C{aW)RE'W-Redwhere I aird RJ arem@uoaﬁhv w’pstamaedﬂmsmsR“ is F
& or , Y th I
or CZR\san@ Wﬁé(aﬁ%ﬁ%%\ﬁﬁgﬁiﬂ?@w%e’ g{)ﬁl o’nal I>/y Y
substituted, branched chain al kyl ene or 1% F_s.
23) or ZCls —R@—WaRﬁJ(RW)a@é{ Hwh‘gge Rsls[zog‘qaor@iy s]ab{stguted alkyl, R’ is

benqqgﬁt)xey; g tq{ﬁlzl% (%R7 %M\M{‘i IS NP—Ill %ﬁ&iY is H;

is For d, R6 n RTare |sFo
24) Zis —C(—W) -NH- CH(l({jz) CEW)- NHZ, where R? 1s C]R is F or Cl, R6 and

R” are H, R” is F or Cl, X is -Cy¢-alkynyl, and Y is H;

25)  Zis —C(=W)-NH-NH,, where R* is F or Cl, R® and R” are H, R” is F or Cl, X is
aryl, and Y is H;

26)  Zis —~C(=W)-NH-NH(R?), where R? is NH,, R* is F or Cl, RS and R” are H, R”
is F or Cl, X is heterocycle, and Y is H;

27)  Zis —C(=W)-NH-CH(C[=W]NH,)(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,]4-NH-C[=W]-t-BuO)(-C[=W]-NH,), where RY and
R” independently are F or Cl, RS and R” are H, X is —O-alkaryl, and Y is Cy.¢ alkyl;
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and R6" are H and R4" is -OH, Yis H R2", R3", R5"
69 WD 2006/ 054182 PCT/ |1 B2005/ 004063 0) Z is
WO GoesMy2R3- het erocycl e, where R2 is NH, R3 i sPCHPB2005/004063
heterocycle is optionally substituted nDrphoIine
i mdazole or pyrrole, R4, is F or and R7, are,
29) H, Z R5-C{=W-No-GHI(- CHZ@zm[WJ-t-Bm@)(-@haNRNHm where R and

I%ndﬁﬁﬁn dﬁﬁ%ﬁfﬁcﬁs Rgne& gh%’te ) 1§ & cﬁlﬁli ona I1S ~O-allyl;

substituted al k is 5 benzyl oxy, is FE. or. G,
30) R6'Z iaﬁ@(ﬁvﬁ)—l\gﬂdﬂ( CHER (S IAVaNIE wlwcrp§ IlF ChaR" W-Rq
and R6" are H and R3" and R5" are nethyl; Q Zis

mdep@tde&mgzard%ﬂcp\kf VR abre 3K X iswlieg alkBayli anda¥i is -OH;
optionally substituted alkyl, R4&" is For d, R6 and

31) L R7'7 e gj(ggyﬁﬁﬂ Cﬁlé *'Ctt’zlﬁ@fél o= é{] ﬁHE} vﬁ{étﬂett\?vﬁs a@%&(%ﬁ‘ﬁled #he first

W R2
emb@ﬁﬁn@tFR“ sd RY " mdalbdndnlyfly #BF @ CEipR? and R yare B 3¢ is t Gt-edlkynyl,
al kyl is For d, R’ and R7" are H R5" is F or
and ¥ 15°Hy |s H R2", R4" and R6" are H and R3" and R5"
are methyl; S) is - W R2R3, where R2 s optdonally
32)su b”sts t@(FéNH) ﬁH&H( -@&Q (@FMM‘ID)/ whereoR{ jang tRe gmdependently

are% oy |1$6s RES H%IS EuL largln%n aaBSalﬂélhd R5I S’allr:eor
S I%ptl—gbnR\g(DN%%@H\ﬁ LA O R W
mdt%:@ngeng& ,a% F 85%2; i e(ﬁ%l? ai%r}g, )t'lgg Et?éterbcsyci:e Qfé(% g 1{;}};?5Hy3 H,
34)sub%ﬁ T%gt(é) ﬁ%’f&é& FR\% o Hﬁlgﬁf RZ%E @%@tﬁ@ Hidepghdenly are F

or %Rpﬁnd RR afe I;I: }e(% a—OYalkélyH’anﬁe& T is SJ@flaﬂ(?I\;\‘; Rfi R3ar \ih Ie-lr eagg

s 0, IR 1R SRl N g

as defined’id the 'ﬂrst'%?nbodﬁﬂent a]a‘ﬂ aﬁ@RS dhdepbhdenng ardB or Q]ldRqQEnd R7 are
are nethyl; 25 X) is -C(=wW ofw O R3, where R2 is
H, ¥ps +@Haall@/Ys$Jb@ta1k3@@I€d alkyl, R3is

36) Z is —C(=W)-NH-CH(-CH,-C[=W]-NH,)(-C[=W]-NH,), where R* and R”
independently are F or Cl, R% and R” are H, X is —carbocycle, and Y is —O-alkyl;

37) Zis —C(=W)-NH-CH(-CH2-R3)(-C[=W]-NH2), where R? is as defined in the first
embodiment, R* and R” independently are F or Cl, R® and R” are H, X is —O-alkyl, and

Y is ~heterocycle;

38) Z is —C(EW)-NH-CH(-[CHl:-NHz)(-C[=W]-NH,), where R* and R”
independently are F or Cl, R® and R” are H, X is —O-alkenyl, and Y is —OH;

39) Z is —C(=W)-NH-CH(-CH[R*|[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]-NHy), where R* and R*’ independently are F
or C1, R® and R” are H, X is —OH, and Y is —O-alkylene;
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benzyl oxy, R4dis F or d, R6' and R7' are H R5 is F
or A, Yis H., and R6" are H and R3" and R5" are
Woreta9s418%) Z is - C(=W- NH CH(R2) - C(=W - NH2, WheT/e82805/004063
is NH2, R4'" is For d, R6' and R7' are H R5' is F
or d, Yis H and R6" are H and R3" and R5" ,are
41) MeZHy -C(FW) INH-2BUER 06582 NIGH-CBIT0AbN4vege RY)is EstR and

R ippvepdonty gpe iepr R Grd R 3, sy iR T3 0

R3" and R5' t
12) wh els%@(gw%ﬁﬁﬂr&{( Gl TR, RIHES (R rgand R

1ndeg?ﬂﬁleﬁgy arglF or r%ll E 'jnd?Baé? EAZX And,Rcyc, Gndly 18 ﬂ@)-ﬁﬁyl,

5) an —q(nﬁé%lﬁ%ﬁ CE N LW NSRS el Rirong R
indepeng deﬁ_]ﬂ?h%%d oL RW‘JNH%{ %%}ﬁx R20m,B3dy B20- alntshenE%G
44) a8 F SRR %ﬁﬁ%wﬁ B RoF My ddiage i e frst

gené?Zl éﬁ’fﬁﬁocﬁine% RS &Hh-16 ﬁid@%én.d_eﬁ%bareﬁﬂror end°Rend R ar«HH )QE; —O-

and’ R5" are net ; Zis
aryl; ii(dWs-NH—a@H(ylﬂ-IZ CH2- =W -t-BuO (- =W-NH2), where
R4' and and R6" are H, RS |ndependently are F or

45) d .z R6'cand-Nt- c @H‘LR3)(( C[‘FWPI\HIZBQWhereRRG is ®RAdefmnd iRB1e first
and R5" are ng

senerdl cojodipen - @mlﬂé ndtendpniy-y F onid B rad R apdl Xoip ~OH.

A nd R6" are H, and 15 |ndependently are F
andg]ls @I:%%lengnd RT are H Y is -OH R2" and R5"

o R S i N SR Y b

1nd%%gd%ﬁy atgﬁ &P gg‘i?”éﬂdm'a bR I 0ts @ a8 myBRAd Khs —ar- ﬁKlOZ

nd 'R6" are H, and R4" is -

20 F R R TG GG B Bhonaty

subéﬁt‘gteh' aryf dr%efe%c%bfé%k‘l and’ RS Bﬂeps’iiﬂgntBGaredT & El, RAnghdR" are H,

Xls@-awm@&u@[s—mmz)( =W NH2), where R4' and
R5i ndependently are F or O, R6' and R7' are H, Y 'S

48)- O, {8RC(=R3-NHRY- R@KC{—W]'NE;I’ avitdre ®idis —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 is —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,
RS 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(=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 —OH, and Y is —O-alkylene;
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25 R4" is -OH I1) Zis -C(=W-NH CH(-R3) (- =W - NH2) ,
where R4' and R5' independently are F or O, R6' and
wZ006asdasH, Y is -Oalkyl, R2", R4" and R6" arBCHIB2a0f04063
R3" and R5" are nethyl; 71 WO 2006/ 054182
PCT/ | B2005/ 004063 JJ) Zis
52)- (&Y —QGF‘@R(CH@);R&R(—-W[)NW whigre, RviseNEL, RaisOs 1A is divalent,
optlfclﬁf éyzgqui tlﬁ%ltF@ ea f1I cr>r|s:518tler0@70 e,Rge 1§noa)t1ﬁ1}alg§p utﬁ%it%ed alkyl, aryl or
hetéBERIQR Chitl R> RAependdntlypird FRGCIaRE akbkl RAnge B3X iand; Ratkyl, and
are nethyl; KK) Zis

Y is ¢Q-afljensih CH( - [ CH2] 4- NH2) (- ] =W - NH2), where R4' and
R55 i ndependently are F or , R6' and R7" are H, Y is
53)- OHZ iRC(=WINHaR vﬂfe R? és bptia@ntly Rabstitaeé ha‘etdwb],e Rfcand R

R5" NH-.CH( - CR2R2) ( wher e
md?ﬂPndeaIﬁii’%qurﬁg( eﬁ%ﬁt |3y HaXéS %& ﬁﬁl@ TPB5" are

F or and R7' are H, Y is -0-al kyl, R2", R4"
54)andZFim C(frW)NHﬂzh& R’ L@lldbME( Zs akkylene, alkenylene or alkynylene, R is

Stk S8 BB i B oo G -0

and® is RH. au@md R7' are H, Y is -0-al kyl ene, R2", R4" and
R6" methyl; NN) Z is -C(=W-NH CH(-R3) (- C[ =W - NH2) ,

sshELERS AR R e, A 190 Bige, giopgme o

alkﬁ[}derﬁ?Réisﬁarﬁ al‘&lér& orﬁ&tefbc@él@l |R5 1@#’&0&4 aad &> Radepandently are F
Ig,yl A5 al k R2" 4" "and Re" 00) Zis
OrC dM@PI@é{E‘@ﬁlFY’Q[IC‘WdXI%OHV\here R3 is as
defl ned in the first general errbodl ment, R4' and RS’
56)i ndzpie nﬁ(ﬁW)mRé(Ré I‘ﬂﬁz)ﬂwhel%R aan a1 RatylaeeorHhetefocylyl, R® is

-S(%?]g % XI’?\/I 1ng@@51Rg%ﬂly r(; E(m:\%l ?{7H ??P% q]v}le%;%yRPyl and Y

is ke R2 is NH2, R4 and RS

57y Zis —C(=W)NH-R2R3(R5-NH2), where R? is alkylene, alkenylene or alkynylene,
R? is aryl, arylene or heterocyclyl, R® is -SO,, RY and R® independently are F or Cl, R®
and R” are H, X is —aryl, and Y is —O-alkenyl;

58)  Z is -C(=W)NH-R*(R’R’-NH,), where R? is alkylene, alkenylene or alkynylene,
R? is aryl, arylene or heterocyclyl, R® is -SO,, R* and R®’ independently are F or Cl, 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 alkylens, 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, RY and R” independently are F or Cl, R® and R” are H, X
is —Cyg alkenyl, and Y is -H;
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20 i ndependently are F or O, R6' and RT are H, Y is
-0-aryl, R R3, R5" and R6" are H, and R4" is NH2i U
wWa 2008/05682 C( =W - NH- NH CH( R3) - (] =W R2, wher e R2PCHIBIbE/004063

R3 is optionally substituted aryl or heterocycl e, R4

and R5' i ndepen entI are, F or an are
61)Y i%is 4= V@‘%{R NERR? QQTW)QH mrqqg- lsaﬁ]gflqagglly ép}éstltuted

e AT W S

H, Ryl Cogalliydf ando’ wotid;, R4’ and R5' |ndependently are F
orCI R6andR7 are H Yis -OH R2", R4" and R6"

e 2
2)6“CT TR /004063 W\I’VHQR CEWhMH,, FRerYR 3006 8nd} 88bstituted

alkylé}(e;‘ﬂld&hﬂ@@e 13 kD AENR md@éjw@and@myra@e Rori@, R® and R” are

| l.ky. ptionally substituted al kyl, aryl or
H, ﬁé@ ellf‘[ %@cYés (ll?ﬁ']k Z’nd RS' independently are F or d,

R6' and RTare H, YIS- - al kyl, R4" and R6" are
63)H, ahds R@(—WMHFIS WhERS %tSrQJ andyR) iy ajhsterocycle, and in particular

pynf'gg{ p\ég—l % p(%rl 0] n%zioy Su % R%tlwg (f\ﬁ‘gﬁ{??ﬁeg%g r %]e %I‘ l}}{&% rflglo cyano,

alkﬁeb&é@ﬁyﬂk?nylf@r cyandalRy! gfoﬁpiy@ M naiﬁhRf yndiﬂpend%:ndy atd H, F or Cl,
and R7"are H Y is -0-alk R4" and R6" are

|a|nd Bn@rqij Xamaptrepally ﬁvébsfﬁa@ttﬁwhenywnﬂ ig—O-alkyl; and
-C(=W NHR2(-R3)-C(=W NH R3-C(=W OH, where R2 is

whakinyWernes ddfhet gor Bphivdm@)l y substituted al kyl, aryl or
heterocycle, R4' and R5' independently are F or O,
R6' and R7"are H, Y is -0-al kylene, R2", R4" and R6"
are H and R3" and R5" are net hyI 10 Z2) Z is

ACI( Elv% R%c&%@?m%o%&ﬁ%ﬁ%@@@% 190 roﬁ%te e% pglr nyhrpdolle S in the
tredh@ERITHIV i@prefentéBb P ic! fONGWing gaﬁ&isltfrdrﬂmw(ml kyl', aryl

or heterocycle, R4 and R5' independently are F or
G, R’ and R7* are H, Y is -ORaJ kenyl, R2", R3", R5"
and R6" are H and W is -NO2; 3Z|s-C( V\)NH—RS
where R3 is optionally subs NRed heterocycle, R4
and R5' 15 independently ar ¢r C, R6' and R7' are
H Yis -OH R2", R4" andRR6"~FE k' and R3" and R5"
are nethyl; BBB) Zis-Cqﬁz:V\]/\i\l A-S(On R2, where Ais
al kyl ene, al kenyl engysor 3 ytege, R2 is NH2, R4
and R5' independently ‘sge G, R6' and RT are H, Y

@] g R3" and R5" are

21 SN

is -0-al kyl, R", R4"
met hyl ; and R6" 20 G X

:NHé,‘ where R2 is alkyl, Ais
al kyl ene, ®)

- (=W NH NH R2( R3) -

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

stereochemical isomer or tautomer thereof, wherein:

eachW,Y,Z, R, RE R’ A, n, R¥, R>, R® and R” is as defined above for Formula (A);

and
each R”,R¥, R*, R”, and RY independently is:
a) H;

b)  halogen;
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al kenyl ene or al kynylene, R3 is aryl, arylene or
heterocyclyl, R4 and R5' independently are F or d,

wReocandsR7' are H, Y is -OH R2", R4" and RG"P@r/eB26)5/004063

and R3" and R5" are nethyl; DDD) Z is

-C(=W NH A-[ S(0) 2-NH2], where A is al kyl ene,
aken)fQene or al kynyl ene, 25 R4' and R5'

i ndependently are F or d, R6' and R7"are H, Y is
-d@)-al gyl , R2", R4" and R6" are H and R3" and R5"
are nethyl; EEE) Z is -C(=WNH A- C(=W NH R2- C( =W OH,
\%ereo .and R3 are any of the definitions provided
in the first general enbodinent, R4' and R5'
ifgjepgggently are For d, R6'" and R7' are H, Y is
-0 al PCenyl, R2", R4" and R6" are H, and R3" and R5"
are 30 nmethyl; 73 WO 2006/ 054182 PCT/ |1 B2005/ 004063
BFF) KHs - C(=W NHR2(- R3) - C(=W NH R2- C( =W NH2, where
R2 is optionally substituted al kyl ene, al kenyl ene or
q{akynmzénb;, R3 is any of the definitions provided in
the first general enbodi nent, R4' and R5,

i.ndep Ml y~ake r d, R' and R7, are H Y is H,
Fl\*g gﬁ%?r{dwgél"h{%ﬁH and R3" and R5" are nethyl; 5
GO Zis -C(=WNHR2- C(=W NH- R2-C(=W CH, where R2 is
dbt | oNER DY Qefbstalkyli ed and R7, are al kyl ene,

al kenyl ene or al kynyl ene, R4, and R5' independently
&e FCogalkyl; R6' H, Y is -H R2", R4" and R6" are H,
and R3" and R5" are nmethyl; HHH) Z is

1R =WoNHRR a0 =W NH- R2- C(=W NH2, where R2 is optionally
s&sti?lgltg%d&and R5' independently are F or d, R6

and , e .al kyl ene, al kenyl ene or al kynyl ene, R4
a{ﬂ)d géa"Sag‘I‘@yll-l, and R3" and R5" are nethyi; and 10 H,

Y is -0-alkyl, R2", R4" wherein Wis as defined for
mMr muba(A). In a third embodi ment, the present

i nvention provides an optionally substituted 9- 11
rnbeCeg bi cyclic 3-phosphoindole for use in the
treatnment of H 'V represented by 15 the foll ow ng

%?;EL]@E%Q%@%}%’(C) R4" R5" R3" R6" : | *~R4'" WP
qQ  CRR*NRR’;

r)  C-OH;

s)  CR™RE:C(=W)R?

t) acyl;

u  CEW)R%:

v)  CEW)OR?

w)  CEW)SR%L

x)  CEW)-NRZRY

y) C(=W)NH(CH;),-(amino acid residue);

z) amino residue; or
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Z R6" N 7. (C or a pharmaceutically acceptable
salt, prodrug, N oxide, quaternary am ne,

wGet@cesakeni cal i soner or tautoner thereof, WhBCPIBR005/004063
each W Z, Rl, R2, R3, A- n, R4, R5', R6, and R7' is
as defined above for Formula (A); 20 each R3", R4",
RE) , Ar(dmiRe'adidresisiuglefi ned above for Formula (B);
------- i ndi cates the presence of a single or double
bomd, cyeslgyl; when ------- i ndi cates the presence of a
doubl e bond, each Y and T independently is: 74 WO

6/ | B2005/ 004063 a) CR2; b) N, or «c¢)
é%; %ﬁéﬁ%ﬁf ’cdarveat that one of Y and T nust be CR2;
5 when ------- i ndi cates the presence of a single
S9hd, c¥eReHk®sdh v and T independently is: a) CR2; b)
0O; c¢) NR2; or 10 d) SR2; with the caveat that one of
whetermrphy D thestbobe ofiRiallgmahyi e substitued; &, with the
proviso that in can only be 2 for Tor Y =CR2. A

altehrhdtivblys RF 1 @R OtnaguReoRed td§oStoth ahetibRIIuBstitfied bicyclic or
include all the 15 subenbodi nents providéd for
taeyelic ah¢sehomibasedhsteropyrile porspising # ubhmethlersi s aryl |
heterocyclyl, O aryl, and O-heterocyclyl. A second
series of subenbodi nents of the present invention is
given for the enbodinent of Fornmula (C) as provided

wDoKS SGE A shARUHEIASHE T el S R X

subesbednsentt provided foRFprmmyla TA) sbdveCH2) 2 and Y i s NR2;

A second series of subembodiments of the present invention is given for the
embodiment of the Formula (B) as provided above where R*, R¥, R*, R¥, and RY” are

defined as:

a) R, RY, and R® are hydrogen, and R*” and R each independently is halogen; -
NO,; -CN; -OR?; -NH-R*-Cy¢ alkyl; -NHCO-Ci.6 alkyl; oxime; hydrazine; -
N(OH)C; alkyl; Cy.¢ alkoxy; -OH; -NR*R?; or —C ¢ 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 —C,_salkoxy;

b) R*,R* and R® are hydrogen, and R* and R” each independently is halogen, or
—Cy.6 alkyl, alkenyl, alkynyl optionally substituted with one or more halogen;

c) R¥ R¥,R¥, R and R are hydrogen;

d) RZ”, R4”, and R are hydrogen, and R* and R are methyl;
€) R?, R4”, and RY are hydrogen, and R¥ andR” are chloro;
) R¥,R¥ andRY are hydrogen, and R*” and R are fluoro;
g) R, R¥, andR% are hydrogen, R* is iodo and R¥” is bromo;

h) R*,R", and R™ are hydrogen, R”” is methyl, and R”" s chloro; and
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n) Tis -CH and Yis -SR2; o) Tis -0 and Y is
-Caryl; 25 p) Tis NRR and Yis -Chalo; 75 WO

wWQOM60HEH42182 PCT/ |1 B2005/ 004063 q) T is - SR2 apdI/mB2065/004063

-C-heterocycle; r) Tis -CCl_6 al kyI and Yis -0-; s)
Tis -G S)CH2 and Y is_ -CH2-; t) J is -CHOCH3 and
iy RS, RSRand B ire MydrogerGROHs shtdrey and R Gisznethyly T i s

-C—OC1_6 alkyl and Yis -CH2-; wW) Tis -CNH and Y
is -CH2-; x) Tis -CGCNHCL 6 alkyl and Y is -CH2-; and
y)Tls(CH2)2andY|s(CH2)2 10 Athird series of

g 'ﬁglnsg gﬁgst 3){ %Bl?ér{flﬁodlﬂﬁgrﬁ?qff fh?, c§1’3§én@ rllg%%ﬁ@h%@ gtgfe for the

emb\bﬁﬁiﬁfﬁt B8the RétinulRE), asapdviRed absve whekiWell, RS, R R$4--R5 and

. each |ndependently Is hal ogen; - and R6" are hydrogen

R” ggdefimed 3hd R5" 15 NO2: -ON, - ORR: -NH- R5-Cl_6 al kyI

-NHCO- C1_6 al kyl ; hydra2| ne B% 6 al kyI . Q,
8l Ko 1smlsm1 RY, R a6d R ke hyEthen,yandoR andR each

kYOI Lo SUDSI T UGS ot IRES: T, Sfnco-cis
t hi oghRes foxn% thiazg%! kNga_(yH)da)s 1, BNEIRBRy; aDH; -NR’R?; or —C1.6

hydr ogen, each |ndependentl IS
hal ogﬁryl aikenyl g0alicgnyd optikyally sabiteniph with Wmore of —OH, -SR,

(F){g't'l : WX%SL@ W)Qg{ glo\geéfy rogen: 1'63[;?{ %}E‘Q@o?g@h%aiﬂ&)xiy

hdro en, and R3" and Ra" are grethyl; e) R4" "
b)?/e W disoBer, isaREL I-JQS" E%d apgd" gfaée i‘ﬁfi%% a d)RR4am§%j each

ES qﬁ(gﬁpgé&gn?l?e q?]y%ﬁg% " o2, F§5 ]%f e Jukéﬁ?:[ Oalk%rﬁylg)optlonally

eh, R3' 'o and
br omzubstituted with one or more halo gen;

c) Wis O, Y is Ci6 alkyl, R?,R® ”, R4”, R”and R are hydrogen;

d)  WisS, Yis Cy alkylene, R”, R*", and R are hydrogen, and R* and R* are
methyl;

e) W is NH, Y is —O-alkyl, R¥, R*, and RY are hydrogen, and R¥ and

f) R are chloro;

g)  WisS,Y is-O-alkenyl, R*, R", and RY 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 RY are hydrogen, and R*> and R” are fluoro;

) WisO,Y is-O-alkyl, R, R¥, and RY are hydrogen, R”" is iodo and R is

bromo;

m) WisO,Y is-O-alkaryl, R, R* ,R%" and R® are hydrogen, and R*"is -OH;
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h) R3", R4" and R62' are hydrogen, and R5" is chloro;
76 WO 2006/ 054182 PCT/ |1 B2005/ 004063 i) R4" and R6"
wae@ohydsngen, R3" is chloro, and R5" is met hyPCT/IB2005/004063
R3,,, R5 and R6 are hydrogen, and R4" is hal ogen;
- NO2; H-R5 % 6 al kyl; NHCO Cl- 6‘@Ikyl
Yy dr anﬁ&Y-thNl%E AhyB - and R G aveidsggen, apdR" 1s ~ —NH,;
-NR2R2; or -Cl-6 al kyl , al kenyl or allcynyl optionally
SYbSt it Wil W SR’ORE, BF, Rl ®Ofre-1GkdrogeBRmd U H,  —NOy;
-C(=W OH, hal ogen, NR2R2 -Cl1-6 thioether, or
- Cl1- 6‘?;1dkoxy j) R3", R5" and R6" are hydrogen and R4"
is -N®2; k) RS" and RG" are hydrogen, and R4 i's
PPR2; Wi (R s R 4radid, RERY zamel RYY dredyeimgeani’ Rstthlpm, and R is
hal ogen nd 10 n) R3", R5" and R6" are hydrogen, and
R4" imehifp A fourth series of subembodiments for
Formula (C) are defined when Z is as defined in any
one of the second series of subenbodi nents for Fornula
(A, RA&, RB', RB' and R7' are as defined in the
t hi A%l%ﬂ[ scB®s Qf subeaFRtneat Jefittd Wiesn W istas(dfinediitchny one of
R3", 15 R5,> and R6" all are defined,as |n6the ‘tlhlrd
the Seqand Seriqs oi@b@mwlmnwml%smp@r(vﬁ)l R (R, R and Rf tape as defined
in ETFEo Pl 51 OBIRRANIRIS LTS AATH AT LGN T R72R” and R all
areSleHasdadh Iﬂ’&fﬁeﬁoﬂ&fenlé@ bfistbambédimerts for Ra‘muliR@). and RT
are as defined in the third series of subenbodi nents
T or ARQfIMU RS (s Pb@rﬂ@ocﬁ ate BfASVRIGE W ‘;*‘aﬁd"jﬁ8 ai"enas &éfﬁled in
secon series o odinments for Fornmula (O.
thesh‘uxt terise off @sbanfibslitnemts doli Femtuda {4), Z-or md@ﬁr(ed)maanef one of the

secgg %%g%‘sjg @{?Béﬁ)gl 2 rﬁ.@ﬁqt 0'}‘%1}61 alf\ésﬂlg‘n ,aR?;? he Secgel;ﬁjned in

thefBird s@RE oRJuREdodin & fo Qi@rrh{ﬂla‘(ﬁ? &H'sz ) TR49 S{SOEnd R all are
subenbodi ments for Forrmula (A), and R5" and

defigd aafirl the tigrdisstien efsubenibadintesissio demﬂé (B)es of
subenbodi nents for Formula (B). 25 Species of the
t hi A%iﬁﬁ@é&@és@%hb&ﬁb@lﬁﬁﬂts de Fanatd véheh @ isak Ql\tﬁnéﬂ 1@1 any one of
defined when:; écp &RZR)Cg =W.NH2,

thejsecqud sanes gsubem ckments mr Fq:vgzpu FHNV)akRd RRRR gp@RH arw deﬂned

o b L A A AP P 100

RS GitR4re ddfined as in the third series of subembodiments for Formula (B).

Non-limiting species of the second embodiment as given by Formula (B) above

are defined when:

A)  Zis—C(=W)NHNHC,HsOH, R¥, R® and R” are H, R* is Cl, Y is H, R®, R* and
R% are H, and R* and R are methyl;

B)  Zis —-C(=W)NHCH,C(=W)NHz, R* is F or Cl, RY and R” are H, R” is F or Cl,
Y is OH, R*, RY 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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WD 2006/ 054182 PCT/ | B2005/ 004063 b) Z is

-C(=W - NH CH(- [ =W NH2) (- CH2- (=W -O-CH, -aryl ) ; Ri,
wRdoop/0RAa82 and R7' are H, R5' is halo or -CN Pal/med05/004063

R6" are H, R3" and R5" independently are -Cl-5 aI koxy

or - optionally substituted wth -CL,
D) al kZ))@y:C(‘?‘WB\ﬁSEﬁzCHﬁ@ NQ255MQIH11§91202€)» B igF %ﬂhl—l?\ll—@nd R” are
H, its T L (5 kbt ok e 1 S B @R;?%ﬁﬁ%gaﬁ‘l‘n&ﬂﬂ
E) 'Qzﬁnﬁﬁi’ﬁ@ﬁgﬁﬁﬁﬁ)% RRasFora&)l &7 gokR” ap gL R is F or
R i R
B g —%Wﬁfﬂﬁé e £ S B Clyhy e s’e%’ﬂ% Ririegor CL

Y 1sR]®-aB€aryl RG Rﬁrhﬁd RF” ard i aﬁ‘leRf)exnd'I@S BR! RetRYl;
al kyl, wheré R5 is -C(O or -S(O) and n

dﬁgeﬁﬁﬁwﬁvfﬁﬁﬁf G ANPECR iyt GO A g 1 g F or

Cl, 'YSISIO %35@2 ,RfdadRY %reaH arde T aedRf afre @t a (A) f)
Zis - W NH CH(R) - WNH2 where R2 is -NH2 or

H) alH% Cl&GLWW{?EZW F%Eélreq{‘z"i’s hﬁf’ R%” s bg:lrgé ORS and R are H,

R” ig® ep€h démt—l()/-het&ﬁbcyxﬂa RAHFIand/RF sar€Ha bR land aﬁ Ord nieshyl;

(CH2)2; g) Zis -C(=WNR2-C(=WR3, where R2 is
t ANy
) op Z?Q%{%W}Wﬁ@ﬁ'z b@QW?Ni‘R% vglgég!s l)"\;eﬁ%l deﬁlentﬂei}):égé}%Ir{ if¥ or Cl,

R® candlﬁg are AR REF onCd Vis 234 alkarhdlzRSR Rdwér&feﬁtellsl andeR" is
or NHR5-C1_6 alkyl, where R5 is -C(O) or -S(Or,
- hdnis 0, 1 or 2; YisC—aIkynyI and T is -0; 20
g& NH R2- SR2 where R2 is O{Jtlonall ) 2.
1) sunsis tG( BIGEA-Cé W By Vhese A saidrient gl is ML R is F

orcgfl an are}FE}—lsa %pr ggpenﬁgg{(fn)ﬁare %g-f %ﬁdﬂ& aéldR3

andq{%?y{fe;ﬁ(eﬂhsjl C-carbocycle; and T is NR2 where R2 is
defined for Formula (A); i) Zis -C(=W-NHNR) (R,

whe A, | T opd
10 B0E%: TS R A ke L st Sk 1 M0 o
or(au,Ry?laIﬂrR ahtedhy> B 61001y is GoLsbityrtylitR3d Ref,tRY anchB® care H, and
-OH, -SR -C(=WH, -C(=WOH, hal ogen, -NR2R2,
R* E?l‘_ Ozl koxy, or Cl 3 thioether; R4"and R6" are H, R3"
and R5" independently are Hor -CN, Y is Caryl; anc}i T
L) i s Klis 7€W)ROOE-5’ 8theRCH isB20DGI@04p88T, R) isANHs R’ is CH,

R 3 RN G DY BN K Y, B and B L 12780 v
and R are methyl;

M)  Z is —-C=W)NHRA-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> is F or Cl, Y is heterocycle,
RZ”, RY and RY are H, and R¥ and R” are methyl,

N)  Zis —C(=EW)R?, where R? is NH, RY is F or C1, R® and R” are H, R® is F or Cl,
Yis H,R¥,R¥,R* and R are H, and R¥is —~OH;
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hal o or CF3; R4"and R6" are H, R3" and R5"
i ndependently are Hor NHOC1-3 alkyl; Y is G
wanwbisas2i k) Z is -C(=W-NH N(R) - CH( R2) - C( =W\&2/1B2005/004063
vvhereR2isHor NH2; Rl, R4', R6' 5 and RT are H;
QW‘%R@E?’ Hl%tex%ﬂ‘ycﬁ@dwﬁére R‘" & HNHR3R3 @@%}5}5 Ifeterocenge is
|ndepen ently are Hor °~ hal ogen; Y |s NR2
opnomidbzrwbﬂﬁuted nagphiaiienenidazele hlep}frrcrls,thmfépaCl RS and R” are H,

R R 8ol el R T e s T

hal o or R4"and R6" are H " and R5" |ndependentlﬁ3_
P) arZelsH@rVﬁm b@%ﬁ(—‘W) G-’ whera R iy opgopatiyosubstiyted: alleg, R is

4 e s MH2] )
benz%xy’% ﬁgrar éRH ) ar%ndRRSI'SR% p{e{ﬁsdeﬁﬁtRl yﬁglramli oareH
and RO Rifiefeemetayle H; R3" are halo or H, R4"and R6" and

R5' R2 is as defined in the first general enbodi nent;

Q) Yg( §Wef\llfg:%[i @é@ %‘% a%&br “’%IQZRB Is\llf—lfn o&fonﬂgg substituted

alkylm“ 2 B oHCl, R endR” B3¢ HaRd 65 or (¥ e g 8AL R mdeR%amH and
ril%SR -and R 1are hal o or NO2; R4"and R6" 15 -NHCH Y
a.

’is GCH3; 0) Zis -C(=WR2(CH) 2-C(=W R2,
vvhere R2 is NHor NH2; Rl, R6' and R7' are H R4'" and
R) RY imr@=H)RS- ﬁwﬁ@ whisesr B? R0 Cis alkkox e tsgoptmma]dﬁ gubstituted

alkyld% {RHECE Rl AT RO SRIRTRE is P iR, Rep =2 iy 30, ana

a@pk?@p@ﬂnbﬂllsubstltuted Wi th one or nore -CH, SR
I%,alogen or -NH2; Yis -SR2; and T 20 is

$) Q_}le ngg: (Zw)ghe f‘@%‘% eher af% %b\ézlg%mt\é@ e"{ugylgﬁil = Oﬁlonauy

substdumalpﬁmyll R‘h keF oascmR iane®R’i srettheRY iy Blor GENEriaH, R2 , R‘* and
¢ enmbodi ng R, and R7' are H, R4' and RS' are
??éﬂ{ﬁnérR @F@RR&fea‘?iéthFéb are H. R3" and R5"
i ndependently are H or -Cl 3 al koxy, Y is NR2 where R2
T i< as—(ﬁ(qu)%d\]HrC(FN@) OiR’s twhe%R Yaneptimhaléyrbddtinget glkgn®® is

benZYlskaI“’Kg_'be R\\»_éndZ% CA%( R 5 gz ’i/@_%n }?(R rrklg2 an‘ﬁ‘ﬁ aﬁ%ﬁzand

RY 2R Bfe m@f§;H R4 and R5, are halo or NR2R2, where R2
I's as definéd in the first general enbodiment; R4"and

U) R, 1sar8(—l{’V)I§%(—a79 W, IdeReRs ?snc%t%naﬁ? s%s%%utédcjﬁi(yl, R* is F or
CLR” andR” are H, R” isFor Cl, Yis H, R” R¥ and RY are H, and R¥ and R are
methyl;

V) Z is ~C(=W)-A-R3, where R? is an optionally substituted alkyl, A is an alkylene
linker, R¥ is For CL, R® and R” are H, R is For CL, Yis H, R¥, R¥ and RY are H, and
R¥ and R” are methyl;

X) Z is ~-C(EW)R?C(=W)-0-R?, where R* is optionally substituted alkyl, R® is
benzyloxy, R¥isFor Cl, R andR” are H,R”> isFor Cl, Yis H, 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* isF or C, Y is H, R¥, R¥ and R® are H, and R*” and R”" are methyl;

70



10

15

20

25

Yis -CH2 and T is (CH2)2; 79 WO 2006/ 054182

PCT/ 1 B2005/ 004063 r) Zis -C(=W-A- R2-C(=W OR3, where
WOR2006854882 and R3 is -H or alkyl; RlL, R6' and pC/m2003404063

R4' and R5' are halo or NHR5-Cl_3 al kyl, where R5 is

as defined in the are H, R3" and Jo" |qdepend§:,ntly %eY
7y HDis MR2RD- NHf—NHstwlqur b Femts3dR frepd R Rz HaRg 1REor C1, Y 1s

59 the fi.rst general
H, Rerﬁso@ﬂﬁlrgntareﬁsf‘ggkc BiWland Tis c2; 55) Z

s -C(=W - NH enRS s _as defigned for ,
AA) IFoz msﬁ(k@(% s WhatiEeR Hs Nt Rgln]é Frag: & i%lrs] gRdL &

1SF(§£‘1 EIHB Rg‘en r&?/afrgre aﬁgl%llﬁﬁquW@a?k:Lﬁ”
BE) N2 mrfé(ifszg) Nty R b o - OO R, S 8

i ndependent |y ar e H are H R4'" and RS' are halp o .
indegonidamly $¢ FeorCIRR® @bl Rir are &, RS inklkyl ovaryhikisdy R, R™, R and

6,,opt|onallys stituted with one or nore halogen; Y is
R” argH, adnyd-Niead T is (CH2)2; u) Zis

N(C=0) - N(R) - R3, where R2 L o
CONE s REC RO mzm%%-maa@mﬁ%gmnmw
ol d 2" g
1gqgegep1ien yla§e£1 r;ﬁy]ﬁaragﬂg? (Sg{g?%z hl%gl,\%?,?i gncﬁﬁ are H,

&5!\@(5@61 R) C( =W R3, V\,here R2 is Hor alkyl, and
and%g(an ] M and R7' are HL R4'" and R5' are

DD)R5 } na‘égl %&fc&ﬂ(ﬁ% Elk-%lq %ttﬁﬁﬁOﬁﬁC[’—WT R, WeereaRd and

m@s ﬁ&éﬂt 6 lFesr @R TaidsR b arenl, X llss—O alkyl, R¥, R* and R® are H,

N[R2][R3]) R3, where R2 is H or alkyl, and
anéﬂ\ll—ﬂfem@hyl% and R7' are H R4' and R5' are

haI o or -Cl1 6 al kyl or alkenyl i onal | subst it u; 5
EE)W tZhis 2Q(-0We-Ni-Chi(- @ngia( C[=SW]- N'[%(),_whqre VB, R dd R

1nde?:§1!1<fe§telg§red]§p?%’éd]§4 Aod kox%s Y] eﬁé a ﬁge%ﬁen%% ta}f\éqﬁr fnd R

are H R3" and R5" |ndependently are H or
and%?&%g %’ere R2 is as defined in the first general

e T

emﬂg%nhﬁﬁ akK hd lﬁlmd ndé’ﬁl%r He'F ar€l, R’ n B5Y isds R*, R,
are halo or - R6" are H R3" and R5"
R andl @m@Hn@m@/Rarl%—Np@r chI orine; Yis -SR

GG) Z is —C(=W)-NH-CH(-acyl)(-C[=W]-NHy), where R* and R” independently are
F or CL R® and R” are H, Y is —O-alkyl, R”, RY and R*" are H, and R¥ and R are
methyl;

: 5
HH) Z is —C(=W)-NH-CH(-C[=W]-NH,)(-C[=W]-NH), where RY and R
independently are F or Cl, R® and R” are H, Y is —OH, R¥, R, R% and R® 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”, RY and R® are H, and R*> and R* are
methyl;
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and Tis CH2; y) Zis -C(=WR2-SR2, where R2 is -NH or
al kyl; R, R6' and R7' are H R4' and R5' and R5"
w0 pabefopnigently are H or fluorine; Y is -0; arBCHB2RBE/004063
are halo or -CF3; R4"and R6" and T is (CH2)2; 80 WO
2006/ 054182 PCT/ | B2005/ 904063 F&IZI Zis _;. .
1D - (e =GR NHCHGGHRoR Yehdr W IR, s Wherg R Nfyes definedrig the first
eml%gﬁim!ﬂg RE%@H'RSQBﬁ eﬁ%ﬁdeﬂtﬂﬂﬁg %‘Q%Qﬂ gy aﬂﬁ?ﬂ'érQ'H ‘&CFS&he%érocycle

are H,

NRE ana RS aifeHsaﬂRB, " i@ ear®Métbylas def i ned f or For rrul a

(A); aa) Zis -C(=W-NH A- NH ( W A-C (=W -R2 where
KK ZS 1NH2@9W)M{$I% @{ﬂh mi Wl\gﬁlﬂzk F@herBAf R@NGnd R’

are H R5” an R6" are

mdqapenamﬂy and @I, Rnd%@elhdemﬂyYas € OFL pRﬁzande. sare GHznd R”
St R2, where R2 is as defined for Formula (A);
a‘frP%Y W R2-CH (- A-J =WR2) (- J =W - NH2), where
R2|sH al k or A is a_dival ent pacerglnka
LLhe a8 1 G6a DEHEH ORI WA Nl Whete R kamd i o idependenly

£l 6
are%50r ‘%W‘Ré‘}lg arﬁeg{eﬁlgrll_}édgépen en IyRar ghl}?%d are'%?fy ?ggl Q%TRS are
meﬂiyls(CHz)Z and Tis N, cc) Zis

-C(=W-NHA(- =W-NH2), where A is an al kyl ene or

MMY yiz ege ecgl\ggh\ﬁﬁart:é{(Hp%‘;‘c@[ﬁW]go %vhefélR‘;( Réa @%a@ﬁeﬁ%ﬁtlﬁm F

or @, é{ HancRR7 aenH, R51s +®rdﬂqy@mdeh R aanel ]Pde(care H\a@HR*YandsR®” are
-C alkenyl; and Tis N, 15 dd) Zis
meth®h—\y - NH- CH(- A- R3) (- O] =W - NH2), where A is an

al kyl ene_or al kenyl e spacer; R3 is}g—r Rl, R4' and
NNDU ais e-(H=W)RSH-GH(t -NHo), ‘drage Riatsaped dened gy ghe first

senftl SopBifoRER : BRES ?Fgﬁ%”ﬁd%ﬁ afe oL X B ROTHTH ¥ is ~Cio

alkgNR” TRV sen3RE’ aed), sAdiRS arﬁ(Ei'\i\hrd\lhletﬁyx R (R3), Were R
and R3 each is C(=WNH2i R1, Re6' and 20 R7' are H;

oo§5 zﬁ‘%ge{} bﬁﬁfp}'gi(g*;%{‘gh)%cfﬂv&%@gz) VISB Lg’as ﬁéﬁ%&ﬂﬂ the first

genkral SE:niBblﬁl,mefnf )R an($R 1ndependently are F or Cl R "and R are H, Y is —O-
H2) (- CL=W where Ais a
alkxlﬁ%g A n%&ig% aa%H lﬁeamiBr %Fﬁﬁw (A); R is NH
Rl, R6' and R7' are H; R5' and R4' are H or NO2; are 5
PPH, R3is aG=WH'NHAJSEBRAGEHEW]-MHe, Hvbere - RH, isYNRg, - R and R
1ndgge%dent y argilzc’)r CL R% and R” are H, Y is —O-aryl, R¥ R¥,R¥ and RY 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 CI, 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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R4"and R6" 25 gg) Zis

-C(=W-NHCH (-CHR2-OH) (- =W-NH2), where R2 is NH
worocalok4iBene; R1, R6' and RT are H; R5' and PEI/IB20€5/444063

or -halogen; R4"and R6" are H, R3" and R5"

i ndependent | ar e or - hal ogen, Y is -SR2; and 3 .
WWOHZOBHICE=W (+R°)-CHEWINER. GHEVRDH.- ThergyR r\nqz91kylene R™is

OPU?ilfﬁfyasﬁlEZtﬁ” §eda4@l mﬁé;%f gg%gmﬁgagar e argsmdeﬁﬁﬁgnﬂ}a% ForCl,

RS dfaeD AR by @uakytl 7, R“Cbhd REQroH snd K ang R” axa chethyilis
N;C( 81 WO 2006/ 05;1182 PCT/ | B2005/ 004063 ii) Z is
r [ k
XXk b A (RN NI Syt TR 3 ey &
opua@an;fad@sﬂxmteﬂﬂkﬂn aIryRBi‘ heﬂentmpeladﬁﬁtdny‘l Rir independenifare F or Cl,

R SRR e S o A S s

al kyI ene; re, H R3" anq [ ndependen;
YYpand R7—Céﬂ=\éf) R)eOi- VR @(—W)Cﬂmwhm Bmas Pi@ylea@' eR is

optlo%%gwulggﬁalﬁq(aﬂﬁ?l( axg[l _ao&?; Wcl éraglla) 1ﬁd%p§td8}1 are_ F or Cl,

RY BRI RB arSH, ¢ J—(Dfaﬂ(}fl@fe RO Rt aad (RE) arefRL,, anRE” z&mlcRsRZre Iﬂdsthyl
H R4 and R5'are H or -OR2, R4"and R6" are and R5"

i ndepe e
2o I A e I A g e,
optleﬂh@d 'smtutediladleorl Betéild&yclél,lR3 s ioptionally substltuted alkyl aryl or

hetegqg‘(éfc].q, RRgand éndnci@e%c}egﬂ )aéq lg[,\cﬁ%z E%giﬁlﬁs Y21§ (B alkenyl,

gefi 6t & enbodi nrent; R4"and R6"
ﬁﬁeq&‘%g %g}fR%ﬁék gepen ently are Hor -OH, Y is

AAAZ?W SRR Ry RV etiamily sustyed eyl Rs end R

indéll_{%n@éﬁtlgoaﬁé@ O CLRESIHAST hretigdy a8 YOIRM & @ a@@RY] are RY and R”

are H R4'" and R are Hor -CN, R4"and R6"

anddtfdaﬁﬁhethwdependently are H or NRRR2, where R2 is as
defined in the first are H R3" general enbodi nent; Y

BBBS Z %C@@V MKYA-S @)’J,CRZT wherd\A i8 ra)kyl.’enleﬁalkenylene or a]kynylene R?
4\&\’\1 R2(- R3) - G =W N i.s alkyl, and g
20Bt iad | ipdepandentlytase é’cpre@lkBF angR/| arg H, ﬁ@cs ‘yatkyl R, R

and%‘” BT AARRind B SrdhnefRfl; and R5'are Hor NHR5- are

CCC) Z is —~C(=W)NH-NH-R’(R®)-A-C(=W)NH,, where R” is alkyl, A is alkylene,
alkenylene or alkynylene, R? is aryl, arylene or heterocyclyl, 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

is

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 R®
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
ClL 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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20 C1_3 alkyl, where R5 is as defined in the first

general enbodi nent; R4"and R6" and R5" i ndependently
w@ae@eib4s2 - C1. 6 al kyI or al kenyl optionally subst/iE20032@4063

with one or nore -CH, -SR - ( V\)O—| hal ogen, or NHZ;

Y is -Cal ken SR2 wh is_as defined
FFH)orZ Fsr nﬁ(awblﬁﬁk 68?) Q(TW)NH R C(_W)NH2= where R” is OP‘ﬂOIlallY

oGRS IR 20 i MRSy v

the @w Igemalrmﬂmmaemj R* aﬁd Réﬁhd@eﬂddaﬂy age B obiCLARE amhR areH, Y
5' are,H or ¢ 3 al Kyd nd R6" are H R3"
1S—Hn3 RB qniq(?ep%‘%'ggrﬂ“é}}{ @]:em@%y]@ al kyl or al kenyl

optionally substltuted W|th one or nore halogen; Y is
GGQY- Aliky@EW)NHAR-C (W) NHRR-Ogp\V)2H, svhere R” is optionally substituted

kg, Eﬁ@ BTy SUpEEE PUPIRRD M o & and R are

H, ¥4 e # R RORE. IR AT A0 R HiroBidthyind R5 are H or
82 \Ad 2006/ 054182 PCT/ 1 B2005/ 004063 and R5"

HHH) R CEREINRY B W RACRIF NI fers RS pffthaty subsiituted

alkﬁeﬁe @Bdénf/l@ﬁe &Oe[lldyﬁ}aer(eAR.4 ama)RSan@endenﬂy are F or C1, R® and R” are
R22I( R3) - Ci*t? where R2 is al kyl, and R3
H, Yslso@tail]@ﬂ»aR Wy ané |‘tr9ﬁaén‘53k)ﬁ‘ln Rar e nefithletndt oar v ;
Rl, R6' and RT are HL R4'" and RS are Hor 5
wherbindWag bndefined TarkbrReild (Agre H, R3" and R5"
i ndependently are H, Y is NR2 where R2 is as defined
in the first general enbodinent; and T is (CH2)2; rr)
Zis -C( V\)RZA—C(V\)NHZ where R2 is -NH, and Ais

nka t ha IS I
S R oty BEERG abRloh froVRics  Rplifgaty subguted o
11 Rﬂamb@ﬂﬂ b1§§bl1@ rﬁpl’fbs@hmhhlﬂ@qaﬁ sk 6 thé Kﬂébtmeﬁﬂ o8RdVRepreséited by
R3" I ndependently are Hor 10 nethyl; Y is

the_qulc@mnggmq@lmor@ﬁ@ €)is N ss) Zis -C(=WNH R3, where
R3 is an optionally heterocycle; Rl, R6' and R7' are
H R4'" and R5'are Hor -ClL 6 Rﬂ'l kyl or al kenyl
optionally substituted wgsh oge ognore -CH, - SR,
C(=WH, C(=WOCH, hal ogen -,. Cl 3 al koxy, or Cl1_3
t hi oether; R4"and R6" K P3¢ _and R5"
|ndependently are H or ch ar b Y,,-ir)S‘ Cal kenyl; and T
is NR2 where R2 is 15 as|de |n@@mfor For mul a (A); tt)
Zis -C(=WNH A-S(O) 2- is an al kyl ene,
al kenyl ene or al kynyl en efit spacer |inkage, R3
is NH2, and R5 is - SE®; , 4w and RT are H R4' and
R5'are H R4"and R6" areR|7—|; and R5" independently
are Hor fluoro; Yis -(CH2)@&;, and T is (CH2)2; 20
uu) Zis -C(=WNH NH A-(R3)-S(0O 2-NH2, where Ais an

or aL kiﬂla?rﬂl%(:elﬂicléﬁyylag&staﬂe salt, prodrug, N—oxide, quaternary amine,

stereochemical isomer or tautomer thereof, wherein:

each W, Z, R, R%, R3, A, n, RY, R”, R and R” is as defined above for Formula (A);
each R¥, R*, R¥, 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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embofdiment aftRogmula§) anproy

al kynyl ene di val ent spacer |inkage, R3 is aryl,
aryl ene or heteroaryl, and R5 is -SO2; Rl, R6' and

weImcms4s2 R4’ and R5'are H or -CF3; R4"and R6"Per/sB20h5/004063

R3" and R5" independently are Hor CF3; Yis -0; and
Tis CH2;, vv) Zis -C(=WNH R3(SQ2-NH2), where R3 is
ar yd), aCﬁ ene or heteroaryl; Rl, R425 and RT are H
R5' and R6'are H or -halo; R4"and R6" are H, R3" and
RS"b)i ndepepdently are Hor -NO2; Yis -0; and T is
CR2 where R2 is as defined for Formula (A); w) Zis
c sW N A—(NHZ), where A is an al kyl ene, al kenyl ene
gl kynyl’ene dival ent spacer Iinkage; R1, R4'" and
R4"and R6" are
Wlth @Cefﬁaﬂ%mﬁﬁgé&matm% ea?% 'H or -halo; Y is -0-:
and T is G carbocycle; 83 WO 2006/ 054182
RGTA | 82605/ (0dB8Es thr) prEsine - 2\yingleRaenda-thop_qaeb)Y and T
wl@r efg@f {IS an al kyl ene, al kenyl ene or al kynyl ene
HGBFEP S Pacer 1inkage; R3 is aryl, arylene or
heteroaréﬁqq Rl1, R4' and R7 are are H, R3" and R5"
i nddpen tly are Hor N\H H R5' and R6'are H or -CN;
R4"and R6" R5-Cl _3 alkyl, where R5 is as defined in
thepb)f i r€¥; general enbodinent; Y is -C 5 carbocycle;
and T is NR2 where R2 is as defined for Fornula (A);
yy)cZ|§\]R WNH( R3) - C(=W NH A-C(=W OH, where Ais
gptl onaf substituted al kyl ene, al kenyl ene or
aI k nyI %ﬁ@ d| val ent spacer |inkage, R3 is as defined
st general enbodinent; RL, R4'" and R7 are H
R5' and R6'are H or -OR2 where agd R5" R2 is as
oathi the daveat thateorrej af S algle"ﬁ@n@tbe%doﬁndent; R4"and R6"
are H R3" 10 independently are H or -CN; Y IS

m is CoRDYWvith @chrdvibe tHati; canohlyzbd B for T or Y = CR?,

-C(=W NH(-R3) - C(=W NH A- C(=W NH2, where A is an
optionally substituted dival ent spacer |inkage as
defined for Formula (A); RS is as defined in the

A N LN T S R

Subg%gg%’?l{ﬁbg‘nt ?40&962?89 %dnﬁ?ﬁ (15;') bhsved i $hideB@sluent “X” is aryl,

are Hor -NHR5-C1_6 al kyl,

hetevheyadylRO-argl, asd Qdfdtarecyclyl. t he first general

enbodinment; Yis -Cheterocycle; and T is SR2; aaa) Z

i's AQwW@%QF%%BQH%EV%%e Wé@érﬁ iffenition &8 given for the
defined for Fornul a pQdAls an tlonal

I
@boyg wk%rg ale1T alﬁzﬁ/eﬁaﬁfa Ry
are H R5' and are H, R3" and R5" independently are H
§y Re'igreHbhal YNHSOR-C1_6 al kyl; R4"and R6"
k) Tis-C-C(=0)-OCHj; and Y is —O-;
) Tis—OandY is—CR?
m) Tis(~CHy); and Y is -NR?;
n) Tis—CHand Y is —SRZ;
0) Tis—Oand Y is —C-aryl;

P) T is -NR? and Y is —C-halo;
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20 hydrazine; Yis -Oand T is (CH2)2; and bbb) Z is
- C(=W NHR2- C(=W NH R2- C( =W NH2a where R2 is as defined

wo evos/0Fasmul a (A); A is an optionally substit uP€mdiB2005/004063

di val ent spacer |inkage; RlL, R4' and R7' are H, RS
and R6'are H or. NHCO-Cl_6 aI kyl; R4"and R6" are H, R3"
ahd Rbis THuepdntBmhetermesclll or -OH Y is NR2 where R2
is as defined in the first general enbodinment, and T
g 2B iCHR-C,whtkykamd Wik sOas defi ned above for the
first general enbodinment of Forrmula (A). For all

MOt (= dy nentg,.are defined when: 84 WO
2)886/ 054182( /1B2005/ 0040263 1) Zis -C(=W- N+ R2;

C A=WR3; -R2 (=WR3;
e O BrB OCHRR TSy
C(=W - NH CR2R2- C%{V\) NH CR2R3- C(=W - NR2R3; 2) R4',
my' ahds FO-Qi endiY ianGH®5' is i) hal ogen, and chlorine
in particular; 5 ii) hydrazine; iii) Cl1_6 alkyl,
al kenylis —@0cny blkybmdviat®8)-; ' thi oam no-al kyl, or
am nocar bonyl -al kyl , each of which optionally nmay be

%&bs%géj_cw?}l{axp%e(% more -OH, -C(=WH, -C(=W OH,

koxy, of’ -d _3 thi oether or one of

t ol | ans ) R and R7' are
F“F?dr o@éﬁq 8%%% ﬂ%@ ‘i"ﬁ%’d@eﬁHﬂ ‘?b) R4&', R5' and R7'
are dr oge and R6' is hal ogen; c¢) R4' R5' and R6'
are hf gélnlz aaf ®I(*CHls2. hal ogen; d) R5" R6, and RT

are hydrogen, and R4' is CF3; e) R4', R5' and RT are
hydrogen, and R6' is CF3; and f) R4', R5' and R6' are

hydrogen, and ICis CF3. 15 IIl. Definitions The
f ol
: gt‘é?}{gﬁ gséiifé% '(Bcg*sglg)t%ﬁﬁpﬁngseb éﬁé) gﬁ‘ésgﬁ'tc Eiavgﬂtlcﬁf % given for the

embqthokit of thel Besjular@) by predded/ abaveswhérstR7d, Ré; RY, and R® are
deﬁqe&' cals, substituents and 20 derivatives are for

@%tration only, and do not exclude other defined
val ues or vaI ues w thin defjned ranges for the
madi cRf sandsRbsaré hyduogen, amd Rierand R’ eech indipandemty & halogen; -

| not 0% B CRem g orCr o RCORE Ao R e NeC:

exanpl gkymaen afiedx: ? kY NRARS drele) afkyl Qlkehil & allitydlyl Htonally
|ndependently i ncl udes
substituted with one or more of —OH, -SR, -C(=W)H, -C(=W)OH, halogen,

NR’R? , -C1.¢ thioether, or —C;.¢alkoxy;

b) 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) R¥, RY, R*"and R are hydrogen;

d) R and R® are hydrogen, and R* and R are methyl;
e) R¥ and RY are hydrogen, and R¥ and R®” are chloro;
1) R* and R®” are hydrogen, and R*” and R®” are fluoro;
2) R* and R®” are hydrogen, R* is iodo and R*” is bromo;

h)  R¥,R* and R% are hydrogen, and R is chloro;

76



10

15

20

25

Cl-al kyl, C2-al kyl, C3-alkyl, C4-alkyl, C5-alkyl and
C6-al kyl. 25 "Hal 0" is fluoro, chloro, brono or iodo.
W(SEOOWQSDGI 054182 PCT/ | B2005/ 004063 " Al kyl ", PCT/IB2005/004063
"al koxy", "al kenyl", "al kynyl", etc., includes both

strai ght chain and branched groups. Fbmever reference
iX 0 aR’ iandRVi atesdydrogeti, &l ischizho,aad’ Rr t5gyethylenbr aces

only that straight-chain radical, whereas a br anched
jchai g¥’i RBnR@A 1@’0% }@Grog'eﬁ ORHAORY s hdlsgens FEOL I -OR?; -NH-R

t er med’ such. "Al kyl" as used herein _and_un

ot he€wi dkyls MCQ Cds ksl hydueimeatN @S5 31 lﬁfﬂﬂ& ¢ alkoxy; -OH;
br an 2 or |
hydr ¢ 2bﬂr O¢¥ ﬂ{&l ngf SWa@r%ﬁ %ﬁ %Sﬁﬁ[éd \@ftﬂ one or

s eC| ically
i ncl hh@fbsoﬁ'fﬂl-b)LSR E@(&WV)H POSEW)OH,, haipgmp)NR R?, -C1.¢ thioether, or
cycl opr , butyl i sobutyl, t- butyl, pentyl
cycl aﬁ yalsopentyl neopentyl hexyl isohexyl,
cyclohexg c clohexylnethyl 3- nethylpentyl
ip, 2- & fﬁyxﬂwtydehydmgeﬂ, RdRTist-Ndbut yl . Vhen the 10
cont ext of this document allows alkyl to be

UbsgBtREecﬁll d BN8re MfIgeR SR NisWuREh the al kyl  group
e substltuted incl ude but not linmted to

hydr yl & 0 | am no,,4” ar ng 4 al koxy,

Ryryl gﬁ k a“l‘”@‘ll{lS ﬁr&anéfb%cg;%’l %H%R gﬁlyahoagggT oxy, acyl,

acyl oxy, amdg, nitro, cyang, sulfonic aci d, sul f at e,
mhos BAoR candR d aredtydeqasat @d By isdB&phonat e, ei t her
protected or unprotected as needed, as known to those
skilled in the art and as taught, for 15 exanple, in
Greene et al., Protective Goups in Organic Synthesis,

% ol %R §f§89énbodmeﬁt§ A ForkA99C) TR dbRicl Wheme is as

as used herein and unless otherw se specified, .
deﬁnermlhlwﬂgsma of {Bk séccaeit series eﬁsubsmbaqhmts for Berandel (AR R, R

i f I
o e bR e i B o GGG E By Thf o
R4 fIPV RN 185Sd a8 ra!"irﬁt%e 2WrEpsiel bf apehposinghador Romhils (C).
’appl'i cation, when al kyl |s a suitable noiety, |ower

i gﬁﬂ#‘@e%é%%l Slllggrpgos é/ de%%gqﬁ’@{‘k%e S c}e{(ﬁ?ﬁ\é@ fn any one of

the ée‘wﬁd sé’i‘iegﬁf subS b Bintahits foTFGrrIuﬁﬁ s), Rl REp R anﬂrRY a:re as defined

kynyl" refer to al kyl noieties, i ncl udi

in ﬂmﬂﬂlSdISBIUIQSle subemberimsatsi fouk et s ah & %}dnnlg ate ffsedzfgfled as in
| 25 by a doubl
the gePp{ ik Rl Sbery %d&%gﬁ’%ﬁ FE@%‘}?%%y be vinyl . allyl

% E&?S@gg?/slenq& BE rﬁl?kgqigq)gdlrgélrgg ﬂéqmulag (Eg ﬁ{eeﬁ%’med when Z is as
deﬁglgé‘gqeﬂaé) One]qftﬁ?é(séae'a&:ld se1%e§ 8 &méknboamli@ffsem hForrﬁulBQAE ,,R5 R®

xen al kynyl may be etel -
andIRD rampmydﬁnea 11p eptjirg| s,erl&s bﬁsqbnyibodm‘;emm g@mﬂomula A); and R,

iRg ga\t;gfl)}%ypl’l age &%{}&ﬁﬁé’m él}z%gg@]ﬁ Isé/n% oﬁ gﬁ@ 1%/0%51%’:5 for Formula

(B).

Species of the third embodiment as given by Formula (C) above are defined

when:

Q)  Zis—CEWNRR?)C(=W)NEH,, where R’ is NH and R? is alkyl; R}, RY R® and
R” are H; R¥ is halo or -NOy; R¥and RY are H; R*” and R” independently are —-OH or
-NR’R? Y is O; and T is CHy;
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30 hexynyl, or 5-hexynyl. 86 WD 2006/ 054182
PCT/ | B2005/ 004063 The term "al kyl ene" refers to a

W@ atoana£1ezi, strai ght chain, divalent al kyl radPCHIB2005/004063
the formula -(CH2)n , wherein "n" may be any whol e

integer from1 to 10. As used herein with exc ﬁ{lop 6
b) asZnist-dd=WaNHCH{- Q[FW]EMHCCHDCﬁeWﬂrC&Q%MM R® and

| bi
R GEREE B bR, e B £ AR ot o
alkoiéi ofAL f@p;aé Bkl éﬁﬁﬁl‘t@ﬁédmﬁl Jf@llcslaﬁ{oxﬂm%s 8RF;end Tis CHy,

anp es of aryl ring systens include phenyl,

apht hyl . yar gpraght hyhs7 5p WR&R‘} dR®
©) gr%d Mlg—fé[mgbgt fi? geé’?‘%. hﬁgg{éq%rﬁqn%weorngl eties o
are BT agdl m iaépendéntlyiané tXQ, bo— G0 YIH,; and B R’ is CH;

aI kyl am no, aryl am no, al koxy, aryl oxy, alkyl, "y
0G| kmhm _wgw YRy RECUADRY, are HYi RIV is hal
:Ze{ (:/: @*f& sulfif)gr%l é@a%:ﬁ!ld selljffategls aoc;r
N}mms:pp alkigL vaziaR’ Bhaphat eS(Qk alld)ﬂph a,sbhb%aﬁn "eandRt gt R
otecte unprgtect ed. o those
imﬁ@?ng‘ﬁlt{yf?ée éﬁt O’é\n@gfag% @S@ qk?’m ex arrplt(\eI

Greene et al., Protective Goups jn Ogani,c S nth

&) Jomswcu(eaymﬁarcgbr@(—wmﬁuﬂm RORS iRt &P St $alo or
3 'h @ 37

NeREF o Al Eatherd By i C @R O Y80 B MBO! %é?%m WILR

and TONRR¥EIdENtDY arst- TR r8-CN; OYlslerCélm)aikﬁdarhi ¢y Elis SR” a\d R” is as

heterocyclic ring which is either saturated or
defipetbfor Femneld (Adincl udi ng heteroaryl, and which consists

of carbon atom(s) and fromone to four heteroatoqrs

f) ind ism@(gvsb)mm-m(Rz}cmWﬁm;,mme R mmﬁopaﬂcﬂn ¥ R and
%&52&%@ o B BERG-ceaalS i dy gindtfe o 3 Soapd R independently
n - DL 284 -i ncl udi ng any b| cyclic
aregroup m% lﬂﬁh ny of % Cg@ég ove- |dent|f|ed

het erocycl J fysed, to
g) het%i‘%cééﬂbﬁ\n?‘ ﬁgs‘i% B’éj S\ Fa&sh%%n QSb er oa? %Hﬁgenyl o
alloft G0N AEMRMRC IRST #RURT 8rd 1; RY hehdte eﬁbxm o aﬂin’adrbH R”
ructure.” The heteroaro tic rlngi1 % artlaéd/
andtR)St aldependeydy agdh ar eNH- Escd-e§1kb’bd" D @xﬁrpfﬁ»é’r Dn and n is
di hydropyri di ne used in place of pyridine.
0, lﬁ%g{@%f‘ﬁ(&)agmﬁd%mtrogen groups on a heteroaryl
may be protected,as, necessary or d S|r

l e
) pr SE et Ko VORSLRE SRR den PP R B GRS HiER A llenyl or
W 56 yl | si 2,0 4R are H: R* and RS
IKW%% F{dl %etaﬁh F{sd‘irgﬁtkt Slté %"Shgﬁ}é‘ﬁlﬁeslﬁ Sa/rll t rairef [ o
indspepgénttyuire &l br J—INHIGO ah k ylkyl;Keis I&nﬂbw}fctmynd Tis where R? is
-tol uenesul fonyl, or acyl groups such as acetyl and

as Jefiapd EMHOrmMBHA) ni ti ng exanpl es of heteroaryl and
het er ocycl i ¢ groups include fu |, pyridyl,

i) pyrns d@(—wpym.maaﬁ)m wingre RZ i drO)g{ orealkasyngnd R’ is H or alkyl;
p|4per ziny}, t 3 yrrolyl r
R, 6 @H{% ﬁnﬁd %B? jor G1 alllgg SE ﬂ&ﬂ (?ﬂg Zog?ﬁl)l)f ’substltuted with
one.I Bf ﬂﬁ)‘ré‘le,t @R?ZCG%W)H,O)(K;’:W)ﬁH, halogen, -NR’R?, Ci3 alkoxy, or Ci3
thioether; R* and R® are H; R* and R% independently are H or -CN; Y is C-aryl; and T
isN;
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purinyl, carbazolyl, quinolinyl, pyrazolyl,
nor phol i nyl, benzi m dazolyl, and the |like. Any of the
whedoepasnmati ¢ and heterocyclic noieties nmay BPET/IB2005/004063
optionally substituted as 87 WD 2006/ 054182
PCT/ | B2005/ 004063 descri bed above for4ar¥I |nplud %ﬁ
i) sustml—tQ(FVb)h{f&ﬁWCﬁ@H@)C(ﬁW)@Ph)}%llﬁ is
f I Ky
hal%%y(ﬁ%gj lea %reﬁ? ﬁﬂgapg y ?{ﬁt%é(re g%‘/’? NH o d& salkyl; Y

lsonh&jpﬂsgﬁgno sul fonic aC|d sul fat e, phosphonlc aci d,
phosphate or phosphonate, either protected or

71 S A S o b .

and qﬂ areFIHpR%an il & BURS and REY garﬁcR mﬂr&sumepgmmﬂy are H or

W1l ey and_ So .199 The
halogapicY &S T%Ria@%@dwefreﬁw ds apiafiped ﬁ%é(f Bt gﬁngﬁ%%tfﬁé?‘}%mem’
Ris substltut ed or unsubstléut ed al k or aryl ASe -
) defd me@(hW)éﬂﬁR)ﬁQ%W)Br heraRbisdyH angd e$ €HoRa R ,R” andR

e B R B 0 R R OGP B0 s

ls_begﬁﬂpls(@n@ 511%5;1 aral kyl" as used herein unless

herw se speC| refers to an aryl group as
def ne lL.ec g 7 &
(él cbs(a i ned(wiﬁagoveELWSItiﬁéq{,?lg%rr%klj 1<':SIII\BIQEITZr’ (#] Ragﬂggeké%H R

andhér e mamﬁsSRb bR i e Hs RE carddi R Jndepémiemtly aread caHOR? where
group_as defined above |inked
R? igas defjneddn defitgkecperal ﬁ@éO%&%tYolfe%r ”g%r %@%&@%ﬁ

as used herein unless otherw se Sp%CIfI ed, refgrs t
n) i 2iy—OF=W)-DH-SHEH-GEWIRO wherg R, is whBE2 Raj Ryl and R agre H;

RY def [ %edgezﬁ)ﬁﬁé%rfmzﬁtfi r@fieﬁfm }%aﬁougﬁﬁ(ﬁﬂg elpgg nklgél%e H or

t?qs sprpatise-CriR2", and includes primary anines,
Ié secondary and terti ary am nes optionally

0 . su tlt 3’9)}%‘;% 2% —ngyl y ﬁg%féeﬁlggf t\?\o/ﬁafand R are I,

R hyd 'I@g Eféshalé 8 —@REywhére |Iét ik @8 ,de@ihed i€ tHey fifso gemerainémisodément;
al kyI noi et The ferm"am do" as used herein

nl e .
R¥ gnchBY vire &1 St e end |Pedmdﬁmnép%ﬂx areaHr%any aﬂfyé@r@ﬁ@ﬁylzgphonaﬂy
tructur O 2,
Subﬁ%ﬁgﬂl&,wﬁ} %\e ° a{%§ © O%Te%se ng%(yc y g)/gRg s, smFl ? lc? n137 SR and T

is (HQUP. 25 As used herein, an "am no acid" or an "am no
acid residue"” is a natural amno acid or sone portion

1)) Hh © %Ely L R2 é#—[?.:A-ér(g\g)ﬁs ;\Vhe‘%@ R 19’3% de@}g@d ifd StHe ffedtYgeneral
emﬂ'éﬂlmeﬂ'ﬂ, land Ryrs adoralat Jinken aE)dcﬁneLd fnoﬁlmﬁrgr gealnram nn@pdumﬂnt R,

.am ng-aci d av4 n £ or al e 5
R7fgd By Bx afis| 83@3‘?9%7& , paﬁﬁcﬁ’c it R
mdtélﬁéi‘ld&ﬂgﬁ elféOHh&e 00| Naikol;her 1sU-[N‘lQ:t Wh%i‘e Rﬁrh@ Qs alekided af ehe first

ose

general embodiment; and T is (CHz)z;

qQ  Zis—CEW)-R-CHy-A-C(=W)R?, where R? is alkyl or -NH,, and A is a divalent
linkeér; 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 R independently are H or -OH;
Y is —CH; and T is (CHz);

79



10

15

20

25

30 represented by the fornula "NH2(CH2) YCOOH', wherein
y is 2-12, and includes 88 WO 2006/ 054182
wEAbHBA8D5/ 004063 am noal kanoi ¢ aci ds such aBCT/IB2005/004063
F--am no caproic acid (H2N- (CH2)5-COCH). The term al so
conprises natural and upnatural, amino acids bearing _, .
D anifhi PfEGVELARgCHTWUPR sulkdie s is aBWA and Ry 13 ol adetyR > R
ERZ Yh0X I S i ~as ) .
andﬁfgﬁ aa{é uirii%;l?2 aarrﬁxﬁg Ql%g%all%g ?5 rotec }éﬁalg?f% (lgv;h% eo&y gsn%gi defined in the
firstyenprabebbdingng Rilupd RSUale FasR Thné RA| ikgtépengrelyydre &F or5-NR’R?,
benzyl ester and am de, and protectin roup no to.. .
Wheph Bods a510e5Red 1 e Sk @ongee] ETPIRAARAnt: YT sl T 1s CH;
natural and unnatural am no acids contain one or nore | e
s) chiZ & ~CEeiWRNSL-CarW)ORYselidrtia R'tiere defiesd foalFormula (A); R, R

LR TR Sk G DB g LSRR

ind§RAIGIREH: RA6 8F B, YTRed akdiyl el y am ne” as used
herei n”i ncl udes quaternary "anmoni um salts 10 that
h

ave.a POSi-tj y~charged .ni t Lo9eRmqy T, e fer 6D 7
0 ¢ e IEAETR IR e A RO AR e AR o
are Of; N4y RS treditdo 8N o ®IhaRE sreal; R Niand RY adepndsntiyhare H

as, for exanple, nethyliodide or benzyliodide. )
or Appr alsy] ar elkeayineriianaiE sybeRwmed Mitth gne or daaredalegeps Y is —C-

h i I acetate, trifluoroacetate, chloro, brono
dkﬁﬁgnﬁgégﬁﬁgnég’As used herein, the term "N oxi des"

dengt es t at | pnpoungds . th pr n ,
D { et T BT R TR B HBFo gt H S kTors NG &' R and
R” Q¥ Hi REGnIRE N 80a187%6Y B§ArazRbORT aSRUSEIHNRP Bind R 8 independently
"retrovirus” 1 ncludes”any virus that expresses reverse
are tf; dhsciG-ptybsed THx §oHb)ess of a retrovirus include but
are not limted to, H V-1, H V-2, HILV-1, HILV-11,
v) FeLiiis EMWRNR?) AWR?) - RENGhdYD RBLVH GQIAT, aser’ is NHy; R,
6,here|7,n, 'regersestranscrlptase" or "RTI" rgﬁers Lo an .,
R and Rieart & R gnd R’ nasa halocdredBIS©)-Fhi Bikyb R/ ad i ag H; R™ and
»site sim.dar to that ofH d t hch
Réﬂ? Qﬁﬂ%ghyﬁﬁi ﬁrﬁgﬁgwﬁﬁéh%g%%g§%F¥8E1%ﬁ?%gn%bcket of
the conpounds of the,pregsent inyention, also _wl]| 1 w6
W) bi @15 Che-WeS VB BR B st Ry 15 B o aleyh #bRi éaiFonR's R
L @40 N- ' _ctepld ' i : :
A s O s e L
one2br afee-OH;alR0 BC(#W&EJ‘IGE(%)&&E,L Balogent E}RZBEAC&:@ raﬁcoxy,hor Cis
.antigen enzyne i Qassay, .such as, for exa »the, 3
thigelchy v Bt P AT aRe A PabT S eFTesTh cndugpnt 1 aha R ard B R
ancﬁ%ﬁ?ﬁfd%énﬁ@ﬁt%nﬁt SCONR RN Gndde RPERRY @FHed Yh)the first general

er- mean r measuring RI activity is by assaying

embatimehi; Yais t-CHiathdbycleyandkB is NBhwieieR ds es provideil thoves uch
as, for exanple, by using the Quan-T-RTTm assay , ,
x) SYSy&i cenRrcCalwNgy, ahabd R if sRpl RMERS AadRY) are H; R and R
(Arlington, 30 Heights, IL) and as described b{ . . 5
are Belowor-tt RtandR® amgﬂ;ulke and ®§oindeppndemiy arg &l or chilorine; Y is —SR

and T 1s CHy;

y) Z is —C(=W)R2-SR2, where R? is -NH or alkyl; R', R® and R” are H; R* and R”
are halo or —CFs; R¥and R® are H; R* and 125 independently are H or fluorine; Y is —O;
and T is (CHa)y;
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89 WD 2006/ 054182 PCT/ |1 B2005/ 004063 As used herein, a
conpound that "inhibits replication of human

w0 ponaopdes i ci ency virus (H V)" neans a conmpounBCT/IE005/004063
when contacted with H V-1, for exanple, via

H V-infected cel]s, effects a rgduction in_the,amunt
z) of ZHisV-C(=38)-CHRPLENIHRE . whme Rtip shoedteoRtrB| and R are H

s 1 nhidi tion of repki cale on of, 5 2 CFa: Y
R s o2 S Aas OSSRt By PleaRRaBRR e Fad CFs
is -R%; h@!T ©XCRIpIvBere®? ik heddikd assRormuth @Ot osed above.

The reagent denoted "nCPBA" in the synthesis schenes

is archhRROT. LRFOXDRNZOIC a0l 42 t 5 YRDQ\ i
) b by R R 1B RO i o
divalak éinker] 8 VY bndRY areHj REand Rl ere eClNatr i-2i6); B and R dre I R

t reat ment_ reqi has_fajl ed. used ei the ter
and R3 o independgn grrételg og —&92“ Clérlq-ﬁ;amg? 1§, ﬁzelvﬁlﬁ e R s af dBfined

f r%' ;in whi ch t he virus can replicate. Thus,
Orf?%os?g’“é@ncl udes a cell line, an manmal and,

prefer .\ i\ _
b8) Lot A b R ThF Ar e RG0SR ety or N
A i0f il WL dpRBerBika B bl dfRke dortBorine: ONRORIYandR7t dne H; R and
o Present invention. 15 ,.The term host, specifical |
R® prst 1 ros -NHEQfCiot Akyle B | and Rejare Hy RanandbRi dgdepeppiensly) are H or

or . pard - o e none, and mamral s, especially
hydﬁ%zfr%%ésqcr%%g{l&:gf\{% P npanzees and humans. In nost
manmal applications of t present.inventjon, the host
c0) [ & % EruE PR MOl et Be) REFGS B 7 SRpIRE o gigbapivalent
spacHr qin?(gge? RIYRENHGPREAE ; RY dAERDPHASAEN: INH@W,ION, allsHCR* and
~as, tor exanple, in chinpanzees. 20 IV. _
RY BledhilyiRt end RC aindypepd eyt aab HeorSAVHOH; Frisdfuajkenyl; and T is N;
Stereoi soners and Tautoners An active conpound may be

adyadm nisSt—@(QW)aﬁHE'CHﬁNR@(-Q{EFWWZ)E h@hereURONis an alkylene or
adm ni strat i.on to the,r eC|P$71 ent , IR% capabl e of e &
alkquytene dpagrdR T ie QHR o R | andiR earell ; Rheangdy et H eppPodndgnd R

~ Jahat hibits activity itselfo bt ]

e B30 3 G BBl Mot o S8 DR BT P

(A),a*{tigr_gq;am@g,me{ﬁfder fs&8R* 0 as a "physiologically 25
acceptable salt”. In addition, nodifications nmade to a

conpoun 2 i ' Tl Wit Y=t 1 pt¢
o) casBl | o AENThG RS, PHBE g REAK EIOCHINGTR, R and
R” e@NHQRM and R sar@ Bl drvtialoy R*Gaad e arsSeRS edd R depeandemtty are H
a salt or_prodrug, formof the conpound, and testing
m*ﬁﬁ§aﬂgﬁﬂfyﬂﬁap5Q%%T@ﬁgyéﬁy usi ng nmet hods descri bed
herein or other nethods known to those of skill in

£f) t heZ & +CEWNIRTHS-R>IU=W0- MU0/ Q 5 MBS HRCWheR24H 054 epsersiinkage
as defined for Formula (A); R?is NH; R}, R and R” are H ; R and R* are H or -NOg;
R¥and R® are H; R¥ and R> independently are H or —OH; Y is —N; and T is CHp;

gg) Zis —C(=W)—NH-CH-(-CH—Rz—OH)(-C[=W]-NHz), where R? is NH or alkylene;
R, R% 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-OCH; ;

hh)  Zis —C(=W)-NH-CH(-R?)(-C[=W]-NHy,), where R* is alkyl; R', R and R” are H
:R* and R* are H or -NO,; R*'and R% are H; R* and R independently are H or —CN,;
Y is —C-aryl; and T is N;
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The phrase "pharnmaceutically acceptable salt or
prodrug"” is used throughout the specification to
waelewe/54182 any phar maceuti cal |y accept abl e f or nlPCHIRA0584063
an ester, amde, salt of an ester, salt of an am de
or rel at ed gr oup) of a conpound that , upon P 7
11) adrii TSI—Q(FW)I—NH CIB(-R )L [FEA NHpk @xherﬁeg iallyg RyeR” and R” are

e et ~Ob RIRl o nafdRe ‘o rropiaRRER or -CN:

Ylsﬁ@ﬁ&@ﬂogmrmgja;@@ﬂgﬁutorrerl c fornms of t he conpounds
of the present invention, as well as their quaternary

m e \V 1
D AT - GEDNPREMESE e N s e il
RS fddRBaek HIRY acdRE anerH oneNOs; Rivarnd R aredll; REnné RS, indépendently
ossi bl e enanti o nd di astereoneric forns are
are Hipr -ONEQE: Y GsTﬂé’n ILghar maceutical |y accept abl e
salt” referstothe state of a conpound in fhth%
Kkk) corgp aund () NIBCH(- ROGﬁl[eW]d‘Hﬁ)ha\ther%Rphaﬁﬁi@é& iaBd|Ryis as

eSS PRy i B, MR LRGSR o BB o MORISET RS e

K‘ﬁ 'ah@ Ré’xlmiaiehtiéiﬁlyrﬂr@Hr@l ~CIndB®kYyeY it ONREOliage Ralis as defined in

fects. Such salts are non-toxic, therapeut| cally
the ﬁeiegcrlerzﬂ@nmdmﬂemwéldélbwﬁimds of the present
invention. Any salt that 15 retains the desired .
1) bi of egi ceWRBIH-TH(C[ENH]NCHS)MMIsWIdSHE0 mtt‘aRﬁ ehdHRY eraH; R
and that _exhibits nini nal no ungesired

and Ry B igRIR eVheret 15 & feliRsddBdns Bt epparalhodiapns; R and
RS Pﬁeatft“ﬁg Bl t{‘s%h AGGRRL R gﬁrs S Sy EN R 8nd NOSECH,),;

gerived “Fr om accept abI e or gam c or

WA RN St R s gptionally

subgtﬁtﬁteﬁégm&‘ ﬁetefcfaroﬁhﬁl i her’” %reaﬂdﬁﬁ fan@ [Edé |afd Ha&k LON; ®* and R®

conpounds’ of I nterest. ,Jnus, all "salts" are
arei H;tl@n dﬁdi Kso mdep@tdestlso archBraz. NRR’) where B ngeé)éactﬁéinéé ipthe first

L de(l ved from i norganic
genﬁ‘@h 157?5:#: %ﬁf; C?TH grochl oric acid,
hydr obr om c acid, sulfuric aci d phosphori c acid,

nn)n' tyiis ag=o) M{Ré(ttabrc[& iard O s aakylpl anartd’ Babitonally
formed with organic aci such, as, exanp

substgiipdalisd; aryl @Fc]et‘fﬁ’r@alé(bllﬁl; Roxaélldl% 8 Ié Rt &Flfia? |aEe Ia‘é?fa“ NH-R’-
G %1%’1?(%1 w@‘é]{ezés A% Eﬁﬂ%i tncthé“ﬁtsq ahloé?hﬁod%é& a56Q iﬁb” fre H; RY

e aci enzor ¢ ad , tanni c aCI noi C
andeRY dndepladantly age Hoor —F(Dllsmtyﬂlt()aMI«Bnﬁlmmtona]ﬂJ}s strbsa’tutctﬂ with one or

met hanesul f oni ¢ _acj d, ene
Wa&ﬂmﬂR@ ngawmﬁohﬁleg%%l\]ﬁ P g?lf ng T SR S where R” is

nhe acid and polygalacturonlc aC|d
as%ﬁ\ﬁgg e sa Bc( Pncl ude those derived from al kaI i

oL S R RO, SO 1,

optiBAd & %%mutﬁfalleﬁl hry‘?%r hétordnst el RYagRR Watd HXRD Wﬁd RO are H or

t hose of skil he ph rrrace;,;tl cal art. Othe
—NHmo @bl; elkygIR sandrizcﬁ @UI%Ht Rosandd&r m@@emdeaﬁym H or g alkyl or

suc bi snut h ar
kG P RenalS St ied biioneer BiftaprBah s -SRIy AT is i
pp)  Z is —~C(=W)-NHR’*(-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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WO 2006/ 054182 PCT/ |1 B2005/ 004063 such as anmoni a,
NN- di benzyl et hyl ene- di am ne,

w@kosasam ne, t et raet hyl ammoni um  or et hyl enPdi/EBR005004063
Mor eover, suitable salts include those derived froma

conbi4,r,1ati on of agi ds %p_d bases, such as, for exanple
—oxime;iRfcandaiin areetsRI tand R phdeprudendy sl gr Zadlegsnaly] i —CHo; and

odrug,sefers.to 0 undi.that is netabolized 5
ET'N?{Z.Vg?ef‘gﬁygragl fzi%d%fr%{g‘) ?glg for exanple) in the

host to forma conmpound_ of thg’a present. jnyention. .

ao) Ty 1 5t CERIDIHEL (o -6 OINBR - kel & b Highrd K pis;optionally
bipl09l-Ga 1l ex1pr | AU GLOHPROMNE R¥are H

S?"@ﬁﬁ%?i %ﬂr%glf g%ﬁgll é{ gle%ek?a?ﬂéq;étﬁgﬁgoﬁpouﬁd. |’ol?r odrzugs arez_ o
~hydragineoR” aeiiR undl; RAaind ®inindepandeuliy e, H;ré ¥R, where R” is as

am nat ed, deam nated, hydroxyl a _ dehydr oxyl at ed,
deﬁﬁ%ﬂb@ﬁ%éﬁﬁ%@ﬁﬂ%ﬂtﬂ%@‘ég aréiﬁé}ﬂ > deal kyl at ed,

acyl at ed, deaczyl ated, 10 phosphoryl ated, and/or
1) dephos pRGFW)R ed-GeWrSdyceherh R aist NI ahPoigrl diveleat spacer
. .conpounds of the present i.nvention. eidiher S . p#
RO o e S P el M Bl E I I8 BORE e s R ana
RY &8 be UNEH(SODIC, 3akylE 8kl RY ede Hy RA™ edrRE Uindegidhdéntly are H or

exhi bits suc activity. Any of the oxo-pyrimdine
metbphpoisndsCdeglkyk ped TheNei n may be adnini stered as a

15 prodrug to increase the activity, bioavailability

ss) St abiid 1CEWNH A hehwede iabh eptidailyprepenticeR’, RY anchB” are H;
,0X0-pyrimdine. A nunber of prodrug.l.i. ds. al so are

R RRQRA 0 Qerarealion ORAFFRY BHOTINHLI R i g gt more —OF,

SR, RORAH, e-WHOH, hepbiRR?RE, @ Nk D, efiodihid; RXBnd R”

R P P N R Ol kPP Pl 5} Blipleht REG0 R are

H; ROmpdRid indEpemiphtisare i euttdoriot Yeint-Caallbenyd; andiais NRhwhere R” is

pl ace one or .nore hydrogens on a heterocycle
as c{eﬁeP‘gg%,F%B‘E}P{)aa@gpnot limted to, 20 al kyl, aryl,
steroidal, carbohydrate including sugars,
tt) 1, 2Zd$ a@ﬁ‘Q’IWHeAcﬂ)ZQ)qaRO siitese idpiscan alkylene, alkenylene or alkynylene

. phosphot i.dyl chgki. n ho ochghi.ng, andherr i 5
B GrserbeerR) 1T HE AR Y CRBOAR, AR e FRAC and R
H; AFa6d @Sege@XoR PN R dindepsdemoynd H or @abicsWeisa(GEB),f esd T is

effect. V. Methods of Treatnent In one enbodinent, a
(CHmt;hod of treatment or prophylaxis of an HV infection
in 25 a host is provided, conprising adm nistering a
uu)3- pAds plag= MNE{ENHOA}&(E&);Q(O)@-I\H—IZD odtferd A isnﬁlezdkylhm, efifenylene or
In_one_particul ar, odi.nment, the conpund i 5. ol
allcgiens GivelpRicsPasaaIingage, Sa it pivkaaYlFye RGP E.ymd R is SO R,
RS 1,08 RAVEIRHH4Y and BT 4:8 #(Er”—%ﬂg}/ f{d”gﬂ@ﬁm ROEORST Yod RY” independently
percutanedusly, transdermafly, intranasally,
areftbpit CBY; NY/is6+O;lapd iTnk&ltht | on t her apy. The conpound may
be admnistered to a host that has been di agnosed
Wi t B jan iy Ne.RESIONINTRY, WRBSUREIERY, 88k 8r Mbtearyl; R, RY
VV)I oad | ndt-dge )hos6,t IUgod %r tj.ssue,, iﬁ}{ ot her enpodi neynts
and Ré atrolds Rt and Rawee B eenhalgj RigrrskRd atgHiRasnd &remdepsmdenly are

H n—tI\]lG;;_uYVis a—r(])t; Iat%) ‘f'}{s bkb %Vrheireanfs % geﬁﬂeﬁ f%‘Pﬁ&JﬂSﬁa (15%%

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 R%are H or —-NO,; R¥and RY are

22

H; R¥ and RY independently are H or —halo; Y is —O-; and T is C-carbocycle;
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WD 2006/ 054182 PCT/ | B2005/ 004063 enbodi nent, the
conpounds are adm nistered to reduce or prevent

wa@ yovpsirs2 of AIDS (acquired i mmune defi ci encyPCT/IB2005/004063
syndrone) in a host. In yet another enbodi nent the

conmpounds of the_ invention are adm nistered to a_host
xx) at Zr iss kCEEW)NHeR (- 18 Qi NH)HIwherg nA atfoeRetlkelepedplignylene or

t ti d i.bit [yi [ 10-4 7
AT STE TBRoRrt RA Aot oh PR e SRCE R are
H: RETRART 25 sdranne, Raid st acaty RN tany R ajrplepeteidntiy tievH oat-NH-

"t her api es. The, phrase " actiyity against a . .
R’>-Cip ukylesiherar® fsomp dsfined yn. the gt tapeh s Yois —C-

i t i ealil _ 1) i
carbhBlep LGNS LT B e U BOERIBRRE 200 bt T ess
3) coontrGEMBRHE R e AT Ent) OFhe B ucite 48 gaionally
subs:._i@f)%f ?Sllﬁ%lgﬁé"‘ %ﬁ&h@ﬁh@%‘? aﬂigny'(l&tﬂ &ihieht HANRTINkagd, SRY &y agtined

nol ar oncentr atl on)  against, a nyant HV
in fietfiral generl embsdintdngrR o randiRiate §; B apd®R” are bk orp-QR” where

mcranplar, In e non-Lim.¢tin mhad] &, .t I 57
R? lﬁu%s_aﬂ%?@grg} @%%Stag%%r%%bofipg?{gmtégggﬁw?rgtFlgrgd a;énd R
indeké’r?deﬁﬁy 3231 or 3eRaNaYL OearylR e Dhis C¥h0Si ne 181 -

ysteihe. The 3-phosphoi hdol es can be assessed for
their. abi) i B\NA}_Ri evers t CRi € optionall
22) 2ot v Ly P AV I e S EoNER . REE TR E€ optionally
subsHRltBP evalchb Spe B Tk Ap@ A9 fdefinal forifoymeakn(A); Réds by defiped in the
particul ar conpouynd,.is_ degternined Eryggev uat | ggﬁh R%;
firstegshesalierabodiments Rayy gedRr iapeld: Rn P4 a@fﬁé&ff Ri-otpege R 18
it b ot ' e SRY Snk ROWe P Q5 R SHHbdeRdent]
as d:é\%rjin?%hlg tﬁ%ﬁrs&%@é&r{%l - @rgglﬁtbgu%%&;R Coﬁ'po’unds typi ca,ll% y o _y
are EXJ3-NIH-RAIC, EGBG/ 1,0 hdre RS is ashdefingd irl SreMirstgeneral gmbodiment; Y is
enbodi nent, the gfficacy of the 3-phosphoindoles is
~C-heteroaydes ¢ TSR H V- speci fic enzyne-I i nked
I mmunosor bent assay, p24 2ELI SA. Drug efficacy is
ana)eX [ BS SHEVGNHRECEW)NHR HUEVOIOIBf whete RAlis/apdefingd forgfigymula
in.this rapi.d and, sensitjve ass |.n1a5kel ated . RS
(Ayohbth R RO Splett whce diast RunRe g fare B R” and
R“a&éfﬂ' 6ACKHS0 IS Ak RMaYd REOMBAER™ | rdort dndépeadtnlly ate H or
plaque reduction assay" which neasures the 25
hydeaireeltis a0 and Bfs (E€8hpodd necessary to reduce the
pl ague nunber of the virus in vitro, accorzdi ng to the
bbb?"_?@ 0ig s etWHIHRA-GreMeNPBREIOEWANEY, hetieeé nR” by &0%efined for
i.e., the EC50 of the conpound). In so e_?pg#merhtﬁw
Formika @9mpoisran entienplly §ut§ﬁt@g@%1ﬁnq waser ipkgegst, 4y and K- are
. Hess it 1} pfar . p& lFas« 3R89 IRY Wdbpshdentl
B _an%{:%%en%f?@rﬁ%re@;ﬁ-@l%gf ?oEﬂT er‘rérpe)y 30 In a c_ertgi N ‘y
are ENHODHEN iss-NR hehde®ids phddfined irethe dirptaaenedral embodiment, and T is

adm nistered in conbination and/or alternation with

Hgne or nore other anti-retroviral or anti-HV agent.
93

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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WD 2006/ 054182 PCT/ | B2005/ 004063 | n one enbodi nent,

the effect of adm nistering two or nore such agents in
wa@eovbiopast on  and/ or alternati on produces a SyPET/IB2003/®4063

effect in inhibiting H'V replication. In another

enbodi nent, the effect gf adm ni stze;i‘EgR;vyo or,nore .,

such agdnt £ is RCCOWDINGRR o FCEYE)-DIR Rl At reR -CEWIRT; R

_pradu Al di Laye &f f ect _Ln I Aahkpiga M R
CPOR T e BRI R G s SR G AR R eroR W)
NRYdsages of two or nore agents are admi ni stered

toget her, whereas during alternation therapy an

effective dpsage of .each agent..is . adm nistered . . .

serial | y) RheRdagcégésaernan@Bpéﬁa)hfg naﬂ%‘{) QLingn particular;
i) | Y ALPNG e |0 €S arRfnoldiy1driHanASo-alkyl,
) R g L A R By PR MR allo, o
amiasdarbonpbskkgk eash wésvlatls @pribhdllyvanay bei substifutedswitbroneyor more

of th ondi t.| t al leviated. For, any. 10
-OFha f@dﬁar‘&?‘&%ﬁd@%&sp‘ ?f%:ﬁﬁoxao%gglﬁe joRHst o gne of the
foug‘gﬁ%%hﬁﬁlaﬁgggl d be adjusted over tinme to neet the

needs of the individual and the professional judgnent

of the_ person _admnisterin r supervising the
alni RSB aubR’ efe h}iﬁi@&%n@s‘gliﬁ?ilsdrﬂé@ge@‘r ug resistance
nost typically occurs by nutation of a gene that
co 0 7 S han iL.ral replication
5% gl?s’%dg‘h‘%‘gt afe{/‘}é?ﬁ(‘@e?{ g?dnkt hgeﬁhg%g\ség’ of HV, in 15
ei ther the reverse transcriptase or protease genes. It
bps bRERMembRE breiyeiiogdnatnd R istidlogeacy of an anti-H Vv
drug can be prol onged, augnmented or restored by
m nisteging »the c ound, 1A .capbi nation or
ggter at oﬁn‘g\}f{t ﬁre:h%ﬁg%ﬁ‘d?n dlspg Haps third,
antiviral conpound that induces a different
Ryt at RO hnd ROMd Matros) @t RY if OFy;hidt he principle
drug. Such drug conbi nati ons sinultaneously reduce the
possibllity of -resistance to any 20 single drug and
dhy aBsoRi aréR’ eesdhydregameantdR A €Brnat i vel y, the
phar macoki netics, biodistribution, or other
paranmeters of the drug can be altered by such
conbi nation or alternation therapy. For exanple, the
use of a conbination of drugs nmay permt an
L Befmifigl% drug within that conbination to be given at
a dosage | ower than what would be required when the
dr ughd SoIRMALIIHRKBHs 88d feriDOshecRPEME iiftenddd @iMe3€ otherwise
when drugs 25 that target different stages of the
indidatedl |ife cycle are conbined, there exists the
possibility for potentiating their effects. Moreover,
US ER@figes, OffebiTit v, @hd dypigs vaniek distedwidr radicals)| subsktitaeres and
undesirabl e _side-effects froma single dru mﬁil?
derisiatives e dan dlusgation poly; and do zet pxglede othgr 6*3%@ afalues or values
. i ' I b S1d YRIEA : [ :
wifiHRe et RE APkl WRARE@URE dBIIARPE Wilnever a ango s

despfiBsb igren, @it tange widepsndedfly Theudmsomanl nemiberiafahe agrmet As an
or the treatnent _of HV can_be,

o for. example, a :

illugirei e @Dl PBIRGR, o-akyh e Pl fioa s FRRe dgpehdgnily includes
GRETRK LA h_% ]FE, . . _dig@nscri pt ase

G i%n ’bi’t or 1’(@3R &,@Lta}]@’l(gst?g%eargfa%\fh%ug can either be a
syn;‘ﬁgltoj,c ucl e%?i d

1s fluoro, ¢ oro,ebromo or iodo.
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94 WD 2006/ 054182 PCT/ | B2005/ 004063 reverse
transcriptase inhibitor ("NRTI") or a non-nucl eoside
WO ewe/s5d81 ranscriptase inhibitor ("NNRTI"). |PCDIB2605/004063
enbodi nents, a second or -third conmpound nmay be a
pyr ophosphat e anal og or a fusion-binding inhibitor. A
| i stAlswhpi ke s edkendinc ellgawh’s <ol ekl bpth W%lgla drip and
Yok 0 lh3hai $h HOYREpIIM emb
orare el oGl BRle o ol GRATRACH i o8 100V embraces
onlR 880 eirsighEchain taditral) gviieesis sit ranehed Ichaiarisahéromeh as “isopropyl” is
Antiviral _News, 1997, 5(8). In certain enbodi nents,
spegifigaliyigaped %ﬁgound is adm nistered in conbination
and/or alternation with FTC . ) i .
( 2" “Rkyli abeesey-1Brein hind -WBldsk wohareisei peeifipd, 154 v@urated, straight,
renavi.r, G axo Well.cone, Inc.): .Viramun
brag hEl: i< PrEESe SIOgROESy o teE iy SRR Y Yyr smote, Crao
and(EaYis18NELudBPhehdl, cthyl JirdSRX6bMOSYIN €Ycloptdfyl, butyl, isobutyl, ¢
(sg)' -thi 5}?2' , 3 -di gléquycy)i/ﬁ:i; glle%e) ;ME%C i
butylp' pentylii deelepentyl, diisrppntyhbaneapentyl 1592yl ojsohghile heyedohexyl,

S, 4R) -4-[{ 2- am, No- 6- . 1
eyl B QNG * e bHh 23ty uil g 27 dimetpylbusy}. When the
conbs of tissidsdunheallohe vkl \td be Blbstifived, elacihpieBdsTwith whidhilthe alkyl
O her exanples of antiviral a enta t hat can be . used in .

grouR Bh Aci Sibshindoincluds byt BethHimitsd @i Rwlrond, @B, Algelamno,
) . . . e | 5 t . d .

5L 0D, Ll N1 00 B B0 i, i

cyahahisbifomic sacddic kulége,e phesphonit dasid,apbospBatey odi phasbberate, either

orof RS S Rl B0l . AR L AR s v, o
exalip 18 REG0 Y. - 8o bR GRIHE REOLAGR) SyrdtRdsBY FéHoWsley BAd Sons,
may ‘be used i ncl'ude Schering-Pl ough™s al pha
ThikchEdy 189%n- 2b products, Intron(r) A and 20

PEG I ntronTM and Hof f man La Roche's Co-Pegasus and

PEGARY erihPe@védled” as DicArieesinAnadhRse athervided i coiedpingludes a

W th which the 3-phosphoi ndol es can be adm ni stered

Ci4 meftuatsl, Bpreighb rhreosBesh3rGf, apprapziate, cyelpEion esquple, syoypropyl)
T, (ETGC + . i Vi L. T, ] .
el A0 S R 30008 PRI TERR) s, o

speGiBiEhlly atataniratdd epplicaios! wksmalkiDis aistitatiid encietyptowed salkyl is

di scl osed herein_include, but. are.n 1t limted tbo.
typicali Pimiiarly, (V{neli @1_1L<yl or lower alkyl is a suitable moiety, unsubstituted alkyl or

1512, 3, 5-trideoxy-N-(2, 3-di hydro- 2- hydroxy-IH
low_%lr %@é}]g(lt%lhl 5io (] '( 1 1i(y ( I ny ydr oxy
di hyl et hy| 1)) . l.]-4-(3- i di nyl methyl)-.1-
o1 poheip PR ohgh CRRIHL st il D TG gding both
subdtut £ WRUG 1S eEPorms Wikerdin 20 dabi SiRVdaburftB@ @LCHBbhA is replaced
ritonavir (Abbott Labs), saquinavir (Roche);

by Aneuwddeor rtriplst borsinavibns, Ens alignenmay rbe soykealisl,r kpropenyl, 2-
DVP- 450
propenth Zl-putsnyl, 2-Bwignyl. o3-bRishEh  lipgutend: F ReHg o R oL 4

perrtéﬂyff,( B-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, or 5-hexenyl. Similarly, Cys
am no) - phenﬁl ] met hyl - 4, 7- bi s( phenyl net hyl ) -2H 1, 3-di az

alkpnylnmay deedthyiyls Awsgnyayb 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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(Triangl e Pharmaceuticals, Inc.). 95 WO 2006/ 054182

PCT/ 1 B2005/ 004063 O her conpounds that can be
wa@cdissa8ered i n conbi nation or alternation w PET/IBRE05/004063

phenylindole to augnent its anti-viral properties

i nclude (1S, 4R)-4-[2-am no- 6-

cy dhepempialk doneioetins pua satugted) straighiycbpisp ivelonk alkylxsdical of

oo IR R AT A e R AL T,
ﬁ: g}i Eéléeé?g%qll Zﬂalfr?y Qgeg%r%%? 15@7{1 F‘\)‘a!'y ” ?symlterl]’l%leg ){cl) rrrrleetalqyalllgltstable

mogafgagcglxn R 8l a&yéahge{%@g&ig@ A)gcg%ﬁnb&sr{ﬁteseﬂ RS tlekein at

necar boxam [ Boehri nger
least d@e ripgiimaroniticlas?2dddmed Ny( the Huoﬁelnﬁmym hyAxpmples 283yl ring

systg%pp ilﬂlfuddgl %Eggygg&hlwq e%lhydronap}(l)t o1et h<¥ uphenyl The aryl group may

it eﬁ%ﬁ’ﬂ }114 RoPHokd hf&el,tfeg' '119:‘1&1]% B&! hdl lﬁﬁl‘t&?fobﬁ’y@&ﬂ €amino,
10 . r| nger 10 I ngel heim; BMt51. 0836

alkylaminaz aliytamme mﬂctodyl, mo’itetyddkylvh@tﬁmeyclah halBMSHhW,, 3ayd, acyloxy,

aml%i%rnl}nggg%f%,e Uiilo\éal%{ﬁ%lb P lf(}}/g(f‘ll_'\gg o4 QSQ’)Ihg]I.’litCoarCld phosphate, or
pho ﬂb‘hgfggel@ref %%gd;&? P IRrBRYM 2 nfaé&ed né@ Inoadet thege skilled in the

art ambwt@p@)tybaleb@nﬂe m%ma@smm&m@mmc Synthesis,

1 - thione HEPT
JOhfl%Vﬁ?yzaIﬁy%rng’x oky rret( hyll_? 6-[ phenyl) thi o] -thym ne);
g l;l |I 'theg Ezﬂﬁl@]i; hﬂsqzﬁgcxs;lsﬁg pgrpta ]irlgy%;cyollc 6 glr? 0%9% 1)(@%21? ne¥(|c§pl’tl t\};here noted,

refe?% fy! sga?géeg 2%(1 Z Jg H&d tﬁ?clno@%ii% Stawid Ry kb dir :f}nglﬁﬂéi')sd Bityclic

roxy- am nopentane am de H V.
hetﬂb@ﬁoﬁasmg hidi uso ejthérMmtukted @oudsatiiratéd7ingBling heteroaryl and

whigh csirs, of ogrhoB e Gd ST oRe R PTG ROmSipRlling. it ot
hm?%@gd ?py N gﬁc‘[‘P %nh'ﬂfhé?&ﬁ)the itroEd¥nd sulfur heteroatolr:n&r%ay optionally

| uor o- - di deoxycyti di ne)
be @(nd)zeﬁsand/ﬁr fchelmrtmgdn dwtﬂr@m@nzmla@qrm@gd,nmd inpfyding any bicyclic

s RSSO o b iy EYBR  an o

Thé 1oyl THAGAMHE é{tlte[EﬁE(h ey Hefedditdrhoadabn@jom which results in
G lead); Ro 31-8959 Tédroxyet hyl am ne derjvatiyve
t

themmﬂtmnmfcﬁt etalsde stnunwm g Yheterraseiagtic Rpg maayhe padigiy @y totally

hycﬁége%%%éf )als n 65%% ar y?gagngjﬁ c%hé&ﬁs%x%]ﬁ‘e heﬁiﬁ\ég }?lace of

pytidine. thﬁftfonblU&ygenhnd [i1Bd genegrdfpsacn dé})ater(ﬁﬂilOmay be protected as
(6-chloro-3,3 net hyl - 4- (i, sopropen ?%/car bony lt%
neagBsaYHH 108 - dqggpcﬁox §p}t$b_lg (@pi)eptmgo #EJUPS S r soygen or mitfogeh mclude

oA AR HR B ERBIT B i
suh@ﬁ@ﬁ@laﬁeyl; aikylpinethanésGlBnylSedolhejesulTdnBD or R8FA1ZHups such as acetyl

({ (55)-4,5,6, 7-tetrahydro-5-net hyl - 6- ( 3- net hyl - 2- bu
an Eﬁ?lo)lyli ni dazo-[4, 5, 1-

j k]-[1, 4] -benzodi azepi n-2(1H) -t hi one) (Janssen
Ph aNmadmmtmg adm)nple'ﬁl BOIBROABY frd IBGrocyclic groups include furyl,

dr 0-9-¢ 3 net
p)'l%(?}gu &’1 ,5p31ra]mmzp p1per1d'5 nyqe plﬁérazm thlenytfypyrrolyl
pyrrolinyl, pyrrohdlnyl 1m1dazoly1 tetrazolyl, 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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[1, 4] - benzo-di azepi n-2(1H) -t hi one (Janssen
Phar maceutical s); TSAOnB8T ([2',5 -bis-O
w@ e@osdast yl di met hyl silyl)-3"-spiro-5"-(4'-an POFIB20@/004063
oxat hi ol e-2',2'-di oxide)]-(3-D
pent of ur anosyl - N3- net hyl -t hym ne); U90152 .
descfibed 3bdvelfomatyly ineldig sutistinlien(sy with g pr gwreppydroyxl, amino,

ke B, PRGOS Aasierasiebdsto: SR b gsgfors
idol i , REKonibsoif! & bhdaR ddid)ehdeshaicabi phesphonate,
amide] RSB, BNl ke, oAl A Addlphdticat phsphonste

1 -2-
eithdyytreteyicd oy jyppenisdidd 2s neadedd aslnqym M%ﬁ%i“&éﬁ?d’é‘j art and as
-82 (N-[A4-chloro-3-(3- .- . . .
taugggc Eﬁ{ g%wééy)“bﬁ%ﬁ?ﬂﬁ gt( éﬁ. i 151 e Groups in (e)é ar 1coS |tggsrhs’dkhn
Wﬂ@)dnd\@ng,lﬂaﬁﬁg&_hmxyet hyl 5 sul phonam de protease

i'nhibitor) .(Vertex/d axo Wllcone); XM 323 (cyclic

ur tease ldohibi 9 NBF i - “RUTD)-“, wherein R is
pe chtg%lgi ?(%&I ﬁéfgﬁéttgaéng(%rﬁgé&gmfnent , tllﬁ{é@( |)ndol e
substiorpd oinghsabstitited hikykat drglnasidefinethhertint er ed i n

conbination with the protease inhibitor LG 1350. The

f olfQui g« EuES ThRYSs RESBoRPARVEIIhS Yorkdie: ARAOOH aMherein R
currently or ve 10 been in clinical trials for use

is substitubed drvasibstmtedofikyiloy aiyi e defingd hezgy@ t herefore in
one enbodi nent, can be used in conbi nati on and/ or

al t18feN@i OBraltyl’h aé RSed REMBRUMESssQfthérdse gpreefied] refers to an aryl

invention. Drug Name 1 Manufacturer 3TC, Epivi rére?
groprasriefinedrabavsilivkediohe siplectia thrweh 28 alad provg ép dpfined above.

Ziagen(r), ABC, or 1592U89 d axoSmthKline ABC,

Zi agentm “alkant’ abasaviiareinamless @HoBOisGpoaifed, rbfiers toean alkyl

ABT-378/r, or Kaletra(r) brand |opinavir/ritonayir
rompAssieRnER BRI BREALS hp nielstpiagrowgh s SR RHOr fopre

(CPV) 1' lzer AGL661, Remune(r) brand H V-1 | munogen,

or TSal thrnv Salkone ak nmedHeerstesmibnss etheoripe spesifisdaicfse fa-g moiety of

brand anmprenayir. (ARPV).,. 14 .. 0r VX-478

the mSmn@ﬁﬁW n@’heéﬁ"ﬂ Ilﬁﬂ%}?ﬁé\ggﬁgw% Prol eukin(r), or
Interleukin-2 (1L-2) Chiron Corporation andoxovir, or |,
DAPTheGietre damBud "eascussd hpraiPraless pihegdpe pregified, refers to a moiety

Agenerase(r APV, 184 .. .or -4 ' '
rep PGt HEUEEY TR SRR PR R chOet gy and
tert@rl\%%rﬁﬁ?s bgﬁ@ﬂaﬂ? subttidaad By lalkgg ang] haterBeyuiylaatlibr snifonyl groups.
BMS- 232632 1[ Bt OMYel5 Squi bb M-~ AZT, Retrovjr(r)
Thisy Radnayl thpvesentniayo Yy gansa Rusaikyh RqigHes, o gleﬁp%éfpm?nd one

aﬂq\,flrﬁoelg%(r) brand tenofovir DF ( G lead Sciences 97

The term “amido” as used herein unless otherwise specified, refers to a moiety
represented by the structure “-C(O)NR;”, wherein Rp 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, #-butylglycine,
ornithine, hippuric acid and phosphothreonine. Other unnatural amino acids are those

represented by the formula “NHy(CH,)yCOOH”, wherein y is 2-12, and includes
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WO 2006/ 054182 PCT/ | B2005/ 004063 Drug Nane

Manuf acturer BMS-232632, or ReyatazTM brand
wa@e@sasnasl r Bristol -Mers Squi bb Bristol -M er sSPEiB2005/004063

BMb- 56190, or DPC-083 Y cal anolide A Sarawak M di chem

capravirine (CPV), AG 1549, or S-1153 Pfizer

axnix{(%ﬁlkaﬂd)iwabi;]is l)smmm@ammwpme lagidi (a6 &) s2£2PO3HC The term also
~axoSm thKline CPV (capravirine), AG 1549.. or 5-11
comprises aetuesl ad, uefuraloaming 4Kl BRI aﬂlﬁiﬁfc’%%"rtm%l %g 95{‘%h as
1"’%’;?1}5) 1 aﬁ&-'i)enZ%E)k dafbonbl, 330wl 3N Uthititel afd unnatural aminot
Y Blw- J}%%Brl st ol - e§fs Salgi bb DAPD, or andoxoyviyf

acid@b?tfﬁ@ﬂiecsaﬁ ?Iﬂws’ toCtienby kroteek{ng) Sionph BHcRaasct t-aptkiyl phenyl or
i nann- Roche . ddl, Videx(r i-da '

SR ks sl FE SO B R B
instaRES&CHh AL Qhfukal anBPlaMnat@fal MnH 1R/ chnfin asy ordid@rhiheenters, all

generic Videx(r), ddl, or BMY-40900 Bri st -%Wers .

possBijesteteocDimvicalRecaighystiony, inclegding aO@érl%{b?rrdd‘?ﬂ%’e forgls and mixtures
U- 901525/ T Pfi.zer. - . - 90 [Bristol-

theragl TR AT AL K R AP PR (g 1 e

Bristol - Mers Squi bb f avi i i
D Fheera GRS SBRs 5 SEToIa R ps Riepasy gontonidth salts

o S O Ll M3, S sy ion o s
nitreph in chd edripremdarf ifEesGiidean aﬁu:pmiﬂie quatemizing pgesyt jsach as, for
i RULYEGR, SRLAMEALAE, OR5E b A sl
quafeh@PRMde 108 scetate, WRQRIrbALeRd, @hloes, Wrbrho Rad Ridorigns.
generic Procrit(r) Ortho Biotech 98 WD 2006/ 054182

)
PCT/ | B2005/ 004063, _Dr. .
er %P%?ggﬁ%?% e[558t ilj\%mg{ﬁgsg) &%gk%%%&%%%ﬁet s J,of the
presehiOiReRtior &1 WAXASERd dr Briode dlittragui atenas mre GeiflizedealitiCap)oxygen

or SQV (SGC) Hof fmann-La Roche [fosanrenalr or
atom®W 433908, or V-175 d axoSinithKline

As used herein, a “retrovirus” includes any virus that 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—RTTM 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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FTC, or Enmtriva(r) brand entricitabine G| ead Sciences
Trinmeris and Hof fi nann-La'" FuzeonTM brand

wendoaws418t de, or T-20 Roche GWM 433908, or, PCT/IB2005/004063
fosanprenavir, or VX 175 d axoSm thKline Hol|li sEden
HE2000, or al pha epi brom de Pharmaceuticals H V-1
| nmAmoged glereini ¢ aResmpqunyl, tBall k “iphibits naepietionGge thuman

R e R

for laﬁi b OkiaMIBY SnfSeted bd2lls [ Elf\fébts)&\ﬂdﬂlﬁﬁmgeme‘rhlecalﬁbmm a(HJV-1 as
Bristol - Myers Squi bb. 1DV Cr|X|v br an
compamdrvam w1 unffeatpd coatolveinbibitione) replicaon Pﬂﬂ\?ﬂe‘wﬂ g pipasured

or ( I

by Pl R B9 X 2 5y ERARON LI s
discfésed bpswet | eukin-2 (I1L-2), or Prol eukin(r) brand

aI desl eukin 7Fc-iiironCorporation Invirase(r) brand

Roc e”’i’%’g!g%lét( Hgﬁ&{e@ekm@ BA? 2QYhd "s’%es@rscﬁgﬁ‘éé NaNfetadchloro-

959 Kal etra(r) brand
perdxopemaid adid.i t onavir, or ABT-378/r Abbott Laboratories
[larnivudi ne generic Epivir(r), or 3TC @ axoSmthKline

| 0pTHéat%hﬁ/“Eéﬂ'ég%eﬂ'iéﬂapﬁeﬂﬁﬁde@ Héadie idedhd ) co OpoWRITtha7 &l be taken
Abbott Laboratories " MK-639, Crixivan rand

with maly reginen fteDepatintisinitiabseatmppfarginea aﬁ faglefleri ¢
Viracept(r), NFV, or AG 1343 Pfizer nevirapine generic

Vi 1 8804 (edein, MvPterr hBit? REeis 87 a Bagticdllnlag or imigelliiad arganism in
99 WD 2006/ 054182 PCT/ | B2005/ 0Q

whighribe aérusrean 1plcate; r Baspt pest nglﬁgesn@qeﬁ Qgﬁ’ ran gammal and,
pre%%}:]l}g hl%% tﬁ&l@ﬁ%a\(f)frvg 6%}@%@% bd E%{"ﬁﬂ%uran edﬁ;rw ’f)hregPIiIIgV genome
where\tkpliatioe or fimcBbn REy B8 aliBed bryi the egmpotlinds elf Qlemgﬁsﬁnt invention.
Th %%g%%gmgca Al anayl rcé%{f e rsI RS transr?fgctecli1 w1trf]? allpor part of the
HIV genome, and mammals, espe01ally primates including chimpanzees and humans. In
most mammal applications of the present invention, the host is a human patient.

Veterinary applications, 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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Procrit(r) brand epoetin alfa (erythropoietin) Otho
Bi otech Prol eukin(r) brand al desl eukin, or

w0 paoefo5aski n-2 (I L-2) Chiron Corporation [ RenetiB(B2p05/004063
brand H V-1 I munogen, or Sal k vacci ne | nmune Response
Corp. Rescriptor(r) brand del avirdi ne (DLV),
u Jbe phesT “Phirmeseurienltoedaepiabletnelting PFoHBY U Ur‘f’éd elzmshout the

AZT. d.axoom ne
specifooffib 1 49KAE ey B Erp i Bhel TehblY ARA ELRTR A ey amide,
salt NGIT i rdster, sHTV6f an ARlie 5a8 rébfat groupparfas ordngwund&Tiat, upon
Norvir(r) brand ritonavir, or ABT-53

adminigetian dpiceRationh Mkovidesith éCU‘Re?ﬁﬁi@(upé dhBeivgptn, The terms
“ste}fggﬂ%%ge Pndca{ ut%ﬁéeg’g 3a|s C \ﬁ}lgrregg r}?ﬂ{&éeal@f)&ble %ﬁaﬂéﬂlé&ﬁydrfc and

tautdiaédficriorms lod t]E%D@dT&pmﬁds 31 RQfFeschtiinvention, (aS@»fell E;Séhelcamtemary

en F
iS55 S0 S s 1 P05 6, s o
the SEh&40 f&ﬂjﬁﬁéea"(grérﬁis (IIf Qﬂﬁttafno BhE GeRREd Chidar @éitér@( Bl possible
erono Laboratories HGC), Invirase(r) br and

enarstaoomaricaanid rdigskdaemndge fo@:pare meludgglf f nann- La Roche
Ro- 31- 8959 SQV (SGC), or Fortovase(r) brand saqui navir

( Soffe t68h “HlaRhatéutitMBnaccbRaReGaR” reftr \tol ioatg @fi@rdompound in
Zerit(r), d4T, or BMY-27857 Bristol-Memrs Squibb
wmqloohwgomencbwm P@M@Q@@Ghaiozﬁoebamaﬁ‘%}glcmcceptable and

Wheé?lfl e}llg%@é&és %& {)}lo %ﬁe\;lﬁyéﬂllﬁgé A%E%%tg}]eﬁ_compounds

W}nBO@ilﬁbltﬂigl fBtimal aﬁdfesilfe&ﬂoxwdﬂoﬁuzleeﬂa'd% brSuct salts are non-toxic,

enfuvi rtide Hoffnmann-La Roche I : nof.ovi r
SP

thergpeydicaldy yseialforms obit GBF%I{IWF dngaﬁgﬂc é%ny salt that
retaé%n&f Oaégfre%ﬁ)l-ggad &Nt \}) 6f the %ﬁﬁ)%)mdst&{t Eed 1RMI and that

Ccl ences~tIvrana or PNU-140690 [ Boehr i ner
exhibits @hin@@alor no undesired or tox1cologlca1 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, a-ketoglutaric acid, o-
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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TMC-114 Ti botec-Virco Goup _ TMZ125 Tibotec-Virco
Goup Trizivir(r) brand abacavir + zidovudi ne +
wo aewsdBne (ABC + 3 axoSmit hKline AZT+3TC) WABRKE2005/004063
brand di danosi ne, ddl, or BMY-40900 Bristol-MWers
Squi bb Vi dex(r% EC brand di danosi ne (ddl): .
suctte$ ayeebnial NisdibenrytaihdeneBtipsing Dvglicesagyng i actiylaggponium,

rand nel f il } ' L
or st Som B il e AU ReRAE Bhmeg combinaion
of a6ids knd Heges, Racins, [ofi exem@lel ) zic anthatessaltf ovi r DF, or

Bi s(POC) PMPA G | ead Sciences VX 175, orfosanprenavir,

or . . ; PN y _
YRS ey LSS gt
(i.e.ghﬁhdlyzédimvmdﬁized, for exiAple}intoeSmist tokformer cofigound 1of the present
. rand stavydi ne, .d4T BM Y- 27857 Bri |- . .
e e AR B LS vy
05 BYSRe ) B SE E8is  Ftis
inclR@GT dBRN.0E4 Ot @68 be Addtlizddo malucett, agunated, lepmingsgd, hydrgkylated,

L T A T

hoSidPHatell] andfRR Ko Jatdd (b 3P0 dulve ehevdctiv Ebbmpeynd.
P | pra%ng}n (B- IE 48%?—%645%&)0%) MélZS (gdin)glot ec)

0385 e . - (TLd Is ' -
Choih sertocpe SECHkrhEinipige R Folseps JURIER ARG agains
retrb@RIStMVREH WITY)in daiticutar( birae mreessbeliyedSBLY beinp@hidrtbat exhibits such
Pharm) everset (Incyte Corp.) P21399 (Fuji Pharm)
actiEp070 (Anor Med) GWB73140 ( GSK) 3Ms- 488043 ( BMB)
Schering C D (417690) PRO 542 (Progenics Pharm AK-220

( Takeylaf the NXeo-$Fyhn(idian osnpoutids 4251i®6Y h¢pin may e 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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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 ECsq 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 ECsq of less than 15, or

less that 10 micromolar to nanomolar amounts in vitro.
V1. 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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administering or supervising the administration of the compositions.

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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may be used include Schering-Plough’s alpha interferon-2b products, Intron® A and

PEG-Intron™; and Hoffman La Roche’s Co-Pegasus and PEGASYS (pegylated

interferon alfa—2a). Combinations with which the 3-phosphoindoles can be administered
include Epzicom (ABC+3TC), Trizivir (ABC + 3TC + AZT), Truvada (FTC +Viread)
and Combivir (AZT+3TC).

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-y1)-5-[2-[[(1,1-
dimethylethyl)amino]carbonyl]-4-(3-pyridinylmethyl)-1-piperazinyl]-2-(phenylmethyl)-
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.).
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erfngelheim
PN U—] 4 0690, or tipranavir Boehringer Ingelheim
PRO-542 Progenics '
- Pharmaceuticals
Procrit® brand epoetin alfa (erythropoietin) Ortho 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-Myers Squibb
ritonavir generic Norvir®, RTV, or ABT-538 Abboit 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 Hoffimann-IL.a 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_(HGC), Invirase® brand saquinavir (Hard Gel Cap), or

Ro-31.8959 Hoffmann-L.a Roche
SQV (SGC), or Fortovase® brand saquinavir (Soft Gel Cap) | Hoffmantn-La Roche
stavudine generic Zerit®, d4T, or BMY-27857 Bristol-Myers Squibb
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1-1249

Trimeris and

Hoffinann-La Roche

T-20, or Fuzeon™ brand enfuvirtide

Trimeris and

Hoffmann-La 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

TMC-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 GlaxoSmithKlinew
zalcitabine genén'c Hivid®, or ddC Hoffinann-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 GlaxoSmithKliné
GlaxoSmithKline

zidovudine generic Retfovir®, AZT, or ZDV
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HASE I

HASE 1I

PHASE 111

GW5634 (GSK)

IMIV-150 (Medivir/Chiron)

Tipranavir (B-I)

RO033-4649 (Roche)

TMC125 (Tibotec)

GW 640385 (GSK/Vertex)

TMCL114 (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) MS-488043 (BMS)
Schering C/D (417690) PRO 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.

Brand Name

Generic Name

Manufacturer

Use
Name
Abelcet, Ampbhotericin B, ABLC |antifungal for aspergillosis | various
Ambisome

isulfamethoxazole

Bactrim, Septra 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 ' gancwlovu DI-[PG ant1v1ral for CMV retlmtls Roche
DaunoXome |daunorubicin-liposomal |chemotherapy for Kaposi's| | Gilead
j sarcoma !
Diflucan |fluconazole ant1fungal for cand1d1as1s | Pfizer
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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, | 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 |itraconazole antifungal for | Janssen
' blastomycosis, Pharmaceuticals

103




10

15

R5"
R4'

R R3. .
O P ORR R4, Sc R4"

R5" R4" R5" R4"

R4'

6" Rs.' R3,.

OP, RA" RS Met

R 4"

R6" R6"
hod V 5,

WE206A311R5, ORS CONH2 R H I/ N H NH2 N NH2 HGDIB2085004063

25" Schene 6: 112 WD 2006/ 054182 PCT/ |1 B2005/ 004063
 PhPh 4 R4 O ' RA' O p, RBr R, Ph R5,_Ph RS
Bra Nsb%je G MdRh&géNGEnde \ \ COWrée CO2Et N COZ2Et 2 Mihdalfdier
H S02Ph 126 27 11 Schene 7: R5" R4" R5 R4" [Rim&3"
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S02Ph % 11 S H 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 ATDS.

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 AIDS 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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. Serostim, a mammalian derived recombinat human growth hormone, for the

treatment of AIDS-related wasting (Serono Laboratories).

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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in need thereof, optionally in combination or alternation with another anti-HIV or anti-
retroviral agent, and/or with a pharmaceutically acceptable carrier, diluent or excipient.
In one embodiment, a subject infected with HIV may be treated by administering to that
subject an effective 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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from about 0.5 to 10 uM. For example, this can be achieved by 1ntravenous injection of
a 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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suspension, syrup, wafer, chewing gum or the like. A syrup may contain sucrose as a
sweetening agent, preservatives, dyes, colorings, and flavorings in addition to the active

compounds.

The active compounds or their pharmaceutically acceptable salts or prodrugs can
be mixed with other active materials that do not impair the desired action, or with
materials that supplement the desired action, such as antibiotics, antifungals, anti-
inﬂammétories, protease inhibitors, or other nucleoside or non-nucleoside antiviral
agents. Solutions or suspensions used for parenteral, intradermal, subcutaneous, or
topical application can include the 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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dissbRiinpodppropriate lipid(s) such as stearoyl phosphatidyl ethanolamine, stearoyl
phosphatidyl choline, arachadoyl phosphatidyl choline, and cholesterol, in an inorganic
solvent that later is evaporated, leaving behind a thin film of dried lipid on the surface of
the container. An aqueous solution of the active compound, or a salt or prodrug thereof,
is then introduced into the container. The container is swirled to free lipid material from

its sides and to disperse lipid aggregates, thereby forming the liposomal suspension.
VIIL. Processes for Preparing the Active Compounds
General Schemes

Scheme 1:
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The follow ng are descriptions of the nethodol ogi es

used in the foregoing schenes. Nunbers in bold print
wa@oeoosesqaend t o nunbered conpounds found in ScheEEEB2005/004063

1-16. Methods A, B, C, D, F, L, N, T, Uand AA are

known to those skllled in the art of 5 making this

Riener?al cl ass of cR Rids, but have beeﬁ{ dapt ed for
. ar i nfflethh@A speci f Qo ourﬂﬁ%h%F t he nf
R 8 on. This afso i OE f—’—IVFﬁB \

R #Y, Z, AB an,ggnAc.Rsn@Et hods E, G K, g8; e

ang X are new processges fo(uph&Rri ng the fgorrpounds
of the invention. METHOD ZKlQhBrormﬁ)?Zgne 1 (1 eq)
was stirred with dlethylphosplte(“ tleg D) and
trlethylamne(lleq) in a pR&ss tube and the
mxture was degh¥R¥Rfith N fo4r uti 15 m rjut es.
Then palladiumtetrakis (0.05%¢e 'added ang,e;hg@B
m xture was stirred junder preg 85C
overni ght. The next rning, Et 2(2 was added tjo the
reaction and the m xtjure was/filtered. The fijltrate
was evaporated and the cruydg, ﬁS puri fied yby

chr omat ogr aphy onR¥ IlRfa gel (eluent: petrol eum
ether/Et OAc from 8/ 2 R 6/ 4) mesbld@r Nnarivelr?, the
reacti on can be per d Osi of® 1, 2-

di et hoxyet hane unge 'F’H@Y)eB Al l
t he reagents (1 eq. g di et hyl phosphong;, G&H

di nmet hylrﬁhosp ate 6 eq. 20 of sadi hydr oxi de
and et haf@t°?&/ net hanol (3m/mmol)) were stirred at
room tenperature for about 5 hours. Then, ethanol (or
th@noIR)t was evaporated in vacuo and the mixture ..

with HO 2. 5N t gsir edth pH = 1. Then &
saturated w thyN&Clrand extracted @/R?’"

'i Conbi ned arginif |ayers were drRE er

~ ltered and co tfated t Lve theR’destreB

o Bghods ME?Q eéLPCONThe c.“gﬁt.%gwdas 0 3 OMe

q.C)Oz%%as sti rredﬁé}n qp@géf I un D Het
honyI chl ori de N'eq. Cf or onmet¥an HN—/

(5n16/ ) and a few dropw Bf di met hyl f or mani de for

about 5 hours. An aliquot was taken and put in dr

met hanol and Et3N to nonitor the reaction. \Wen [Mé&nhodq

reacti on was conpl ete, dichl oronethane and 117

2006/ 054182 PCT/ 1 B2005/ 004063 thionyl chloride,

co-evaporated with toluene, were evaporated inR¥acu
to give an oil which was stored under N2. MET

R% \ o
Het-Noxide
N HN—/

Scheme 2:
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To a solution of aryl phosphonyl dichloride 21 (1 ni,
6.35 mmol ) in anhydrous 5 dichl oronethane (25 nl)
wetdansiisor et hanol (1,12 ni, 19.04 mmol) waspPemtidos/004063
dropwi se at about OC foll owed by the addition of
triethylamne (2,65 nm, 19.04 mmol). The reaction
m xture was StRStre@?at room tenperatBfe fBf about 2
homeod BNd t hen we§ Wwashedetiotilc a sgl FHonfof HA 1N
2 (56—t —The .@ PHafer—was—ext r Bc fROEL
di chor onet hane ,/Cowhiohled or gani ¢ phases ¥ere! dried and
concentrated dhder Rreduced 10 pressuﬁé’. The crude oil
was purified by chromatography on sili cd ggl (el uent:
CBH12/ Et OAc 6/4) to afford di met hyl afglaRGSphonat e 19
or diethylaryl phenyl phosphonate 2. METHOD E The
di et hyl aryl phosphonate 2 (1 eq.) was stirred under N2
at roomtenperature 15 with bronotri etholdsd | ane (10
eq.) and dichl oronet hane (5nml/ mml) fpr about 5 hours.
Then the br Oy ri met hyl sil ane and di ch| oremnet hane were
evaporate'tg give a yellow oil. NexX, _gxal }{,I

chl ori de, 1formam de and di chl oyjony Rane were
added ungh and the m xture was RStNe€d _at room
tenper atur e Joveeni ght . M9tBed Bwi ng whivod heR* oxal yl

chl Eg.i g\%“(ﬁjl vents were evapgr atled. /Tt oi |l in

di chlhgr owe ala@ ﬁolution was 20 se apg gl |l owed to
cool ahodt ‘08 zand et Msthsid epttagol (1, 12 i,
19.04 niol H was added undeg , follgvigslphy the

dropwi se addition of trigethylam ne. The mxture then
msmwbntho I Mexivd B eratureMet];lgg,%ol vent was
evaporat edyand t he sulting producty was purified by
chromat ography on silica gel (eluent: gM2CL2/Et OAC :
8/2) to r@afford the conpound 14. 25 MET

stirred s "of diethylaryl phosphana (1 eq.)
in dichk hane (5n/nmol) was adged R2'
br onot tj pet/hy il ane (5 eq.) at rqomjt effpeoat ure under
N2._. AfterTablet 3 hours of sti rrf} oom

t he sol vent was evapor of02H

Hesmd /ol ), a few dr pé f

y nmpm de and oxal yl &E{hg[,[,d 0 (2,5eq) were
added. This m xture was stirred at r om t eAperature
overnight, and the solvent was evapofRated to.give an
oil. Asolution of the oil (1.2 eq.) i"n Ryl et her
118 WO 2006/ 054182 PCT/ | B2005/ 004063 R°("3¢
stirred and cool ed to about -17C, afRfer=dahi B
anhydrous nethanol (1.2 eq.) was added drogcbvvi seto
renove the doubl e addition conpone am Het
triethylam ne. The resulting m xt s m@wred to
roomtenperature, stirred for about 1 h'gbur, and

Scheme 3:
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then filtered on autocup under N2 to renove

triethylam ne salts. The solvent was 5 evaporated to
w@R2we/054182 conpound 15. METHOD G n-BuLi (2. 5M i PCTEBeass004063

1.2 eq.) was added dropwi se to a stirred and cool ed

(to about -90 C) solution of bronoindole 11 (1 eq.) in "

anhydrous THE (10m/nmmol) under N2. After keepi ngstheR

sol uti on at about -90C fr out 5 m nutes, an Rar

“afpropriate 10 chorgph o.ohcsphorus reagent 15, 4g
R 0K | phos minatiddaL chl q e | Cazge et added - R2"
PWsECQBt ttre—sotut i oK Nt he sane tenper at gre ﬁZh OH

gacti on was al loved to vvarrtozshovdy to abou A\

(Tl4e nonitoring, eluent CH2C12/ ETOAc 9/1). Wat hen CO2Et
was added. Extract |Nprﬂ1\3nth et hyl acetate, drying aﬁ'glo Ph
evaporatlonledtoacot; e oil that was urlfled{)y 2

chr omat ogr aphy on siMekifoa sgel to gi ‘tth‘é' onpound

5 or 26. 15 METHOD H A stirred and cogl ed (t%e%gg'

0C) solution of conpound 5,516, 26, 28\or 30 1In

nmet hanol in a pressure tube was saturated with NH3 a

for about 10 minutes. Then the mxture stirred )
about 50 C overnight, and after TLC nonitoring, exces R®
ammoni a and net hanol were evaporated in vacuo and thie )
crude purified by 20 chromatography on silica gelRtOsp_ R?

gi ve the carboxanmide 6, 7, 27, 29 or 31. METHORE] OM
Li t hi um hydroxi de (14 eq.) was added to a stirre N—co,Et
solution of conmpound 16 or 5 in tetrahydrofuran N

(20m /ol ) and water (20m /mmol). This m xture next 50,Ph

was stirred at roomtenperature and nonitored by TIE.

If necessary, equivalents of |ithium hydroxide 25 were

added until the reaction was conplete. Then the THE
_Sc_hg%g‘;evaporat ed and HCL (1N) was added to reach pH 1.

e aqueous |ayer was extracted with ethyl acetate and
conbi ned organi c phases were dri ega fldztered and R¥"

RBongeht rat ed under reduced pressure (gl ve t he
,, oupd® 17 ¥pthel U VETHOD Mpthed Y W3 g1gpthod T s Q
05/ 004063 The compound 17 » 8dH1 eq.) was
\[6€ t h di chl or onet hane (20m&¥'mot®) or DMWF, an®® R°
Xdroxybenzotrl azole (1 eq.) was adgled foll owed by 23
addition of EDCI (1 eq.) followed by the am ne
(qu) were added. This mixture was stirred at room
tenperature overni ght. The next norning the mxture
Scheae Jvashed with water (to a pH of 5 5-6), and organic
| ayers were dried, filtered and concentrated under
reduced Qressure.

R3 5
3" R "
R R3
RG" RG"
4" "
R* Osp_ 8 R RY O R
' = = P—Ap3
RS { OR Method V ¥ 8s ~P-0R? RS \ ORS
N COnNH: mcowz
N N N NH
6or7 25 25'

O

—H
3

O-—-'U

R

Scheme 6:
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The resulting oil was purified by chromatography on
silica gel (eluent: CH2Cl12/EtOAc) to give a powder 18
W@e008/05ETHOD K I n a mcrowave tube, the conmpoRCMIER0G 004063
6 (leq.) was stirred with DMV 10 (5m /mmol), and
TVMSBr (5 eq.) was added. The tube was heated under

m crowave irradiations under ptessure at about 60 C Ph
(reetxi rgym power i nput 10QW C@lﬂpdpscover appar at.u Osp_py,
REf O aout 50 Miya% (g)or at eflidon v at
' UD;EtWaS__puI_.Ln a be. . \ CONH,
Nhyl phosphite (4nml/ mol) So added and the H
ni xt urgomms stirred and headge at" about 90 C 27

ovefhight. The mixture then was cooled in an ice water
15 bath and HO (1N) was added dropw se. The m xture
was extracted with ethyl acetate, and conbi ned
Schef@ani ¢ | ayers were washed with HC (1N) until no
HP(OWe) 2 remai ned. Next it was dried, filtered and
concentrated under reduce pressurg to provide an oil, RA"

and the resulting oil was o i f]ed by chromatograpr'ﬁ/
on silica gel to give the con RG-REG or 7. 20 I\/ETHC@/R“"

etyl grndol e- 2- car boxyl at egid B+ 1Réq ) in DV R* O=d__,R*

0l ) undglndBe Was_ atldeq MBH (60ffahpy @i | RIL, R
X EOFhvi se—When Jas EWLubign stepped N—CONH,
s zeHesquonyI chl ori de Neq. ) was added. The N
reaq{ﬁﬂzphmxture was stirred $@pnabout 1 hour (TLC
moni tori ng, eluent dichlorod®thane); a small 25 anmpdht
of water then was added carefully and the DVF was
evaporated. The crude residue was dissolved in ethyl
SciReiate and washed with water and brine. After drying
~Tand evaporation of the solvents, the conpound was
purified by chromatography on siljca gel (el uent:
CoH12/EtQAc 9/1 to 7/3) to gbye

e et hyl RS
1- phenyl sul f onyl i ndol e-2- carb se. 30 To a stirred R%
sol ution of ethyl 1-phenyl sgt i ndol e- 2- carboxyla?
(1R%q.g, in DMF (2.5nl/ moly pundelgeN2, was added ags R

resohuti/on of br (4 _eq. .\Pms 12 00645054182} ~NcR®
@DGS{E@O4@%§_&§ . ?“E L Jéfz&c%wz
Nirred at roomtenp N £8¢=about 4 hour N
foll om%ghM| ch water was addeg,apd the nmixture was H
extfhcted with di chl oronet hame 2?x:%). The organic 31
| ayer was washed with a saturated solution of Na2SCb,
dried and evaporated to give a crude yellow oil.

SclPureié_i cation by chronmatography on silica gel 5
nt: Co6H12/Et QAc 9/1) afforded 3-brom nated indole
11.

RA"
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METHOD M A m xture of 5 or 16 (1 eq.), acrylonitrile
(10 eqg.), palladiumacetate (20%nol.), triethylamne
W@ 200eq54918and tri-ortho-tolyl phosphine (1 eq.) P@I/IB2005/004063
degassed acetonitrile (30nm/mmol) was stirred and
heated under m crowave irradiation in a pressure tube
forRs..lo fbout 45 m nut es. t ter was added andratheR
aquedops | gyer was extract ed WJi_chl or onet hane.
cogkilned organi c | ayers we® ed™&Nd concent r atr&
apd,purikied by chromat agr R¥n silica gel (el

zs Pt rgleain et hemdiich WAC rE/ t \%ﬁ‘ ve tf@hodGoMpaENIL3
N, upe epf emantToner ane-coH W T ar e c@:
eparative HPLC). 1 HCD N Bronbbenzene

ep: . | e~1 (3
eq. ), sapuret hyl f or mam de (I g PRI ), triethyl am nes3
et?V® and aniliniumsalt* {,1.25 eq.) were put in @,z
premss0$s®CEtsube and degassed with N2 for about 15
m nutes. Then pall adiumtetrakis was added and this
m xture wal¥*®84'rr€d at about 85C overnight, follow ng
whi ch the sol veat was evaporated and water was added

4

to 20 achieveya pH of about 5-6. The mixture was _  gs
basifieg with NaHCO3 untilgsa pH¥ 8 was reached, af
th&mextracted with diethyl er. The aqueous | aye A CN

. ®h a pH = 1, ghd o
extrayted.with ethyl acekabe 7bi ned organi ¢ | VEPSoRS
. BT BP~grt ed, \Lirbh g7 edrand _cqn®Bit r at ede Bt ’ 2 et
r(_reo Lo he co Y4, qsAniliniums S HN_JNgxide
st'€ed accordi ng t o prioeedur e of Mont chanp et
al (3. Am 25 Chem Soc. ,,.2001, 123, 510-511). METHOD
O Pétramethylorthosilicatg (1.2 eq.) was added tdaZz
stF¥red solution of conmpound 14 (1.2 eq.) in toluene
(4m /ol ) under N2. This m xture was heated at refl ux
for about 1.5 hours, and then cooled to room
Schkglper ature. Next the m xture was degased with N2 30
before adding triethylamne (3.3 eq.), bronoindole 11
(1 eq.),, and palladiumtetrakig (0.05 eq.). The, gr*
i xgur eX'was stirred at abdi 00C over a week- eff
xhours), 121 WO 08U 2 RS
05/ 004063 after Whit#\the reaction was, copT ag:

m Renper at ur e and {Cer-gp8s added to achheVE~or’
SBout  8-Mpthodhe next waSMedd ;o h"tNH
acatate and the o i\ “Pfihses were wa i Th
SOX (1N) saturated with Nag) e, !t then was dried!

fi I5toﬁ‘8§5f‘ and concentry t ed7under reduced pressuf® to

R

Ar/Het

1

gl_\/elaoggl, s purified by 5 chromatography
oft & PYe4 3gel Methedefit : CH2C12/ MeOH) to give the
conmpound 12.
" RY
. . RY RS
N R® Ar/Het
" Ar/Het o ArHet RE
RS § " 0 Rzn R4' OQP\OR:BZ
R% O=p_ ':32 5 R SP~oR3 Method @ RZ 0
RS OR Method H R NP _ \ Het-
AN Het N HN— Noxide
o ©:N HN—/ hoAN
H
H 41
39 40
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METHCOD P To a stirred solution of conmpound 12 (1 eq.)
i n methanol (25m /mmol) was added

wo pooams419t si | yl di azonet hane (13 eq.) in a sevepPel/1B2005/004063
fractions at roomtenperature under N2. This m xture
was stirred overnight, after which water was added and
t he met hanol was 10PaxtaqudarizeddSchemhes reduce pressure.
Then NaHCC3 was added to reach pH 8, and the mxture

was . ex act d | acetate. The organi c phases
Sch £ d e%}o(‘? ctﬂé/ concentrat ed under reduced

pressure. The crude was purified by chromat ography on

silica gel (eluent: CISHlZ/IgtOG@t) to give the co

16 RWETHOD Q 15 The conpouhd 5) di ssol ved in N Het
chl offofeein (or in CH2C12) .k ring at rd¥m

te?‘fep ure; m chl oroperox benzgic aci d was adﬂe@bpagg

th‘eo#pe ‘lon allo RStrP~cmver ni a
. ge¥i on glloyed L ik iyl & bm@f»\&cwz

r@hEt hane and ex th a mxture f N
st uhated K2C03 / H20 (1/3).sdme aqueous |ayer y@s
extrgcted three tinmes At H2di chl or omet hane. The
|&%dCForgan| | ayérs were dried 20 over Na2SO4,
f)?_lrgt?ered nd BSHE&ft rat ed under reduced pressure (TLC

di chl or onet hane/ et hanol = 9/1). The crude product was e
purl fi e,gh by chgponmat ogr aphys OmR*silica gel to give & ,
I\/ETH(D In a o s seal ed tube, tj N Het

conp (1 eq.) and R .) were 25 ad @8 N
to 0 (8rﬂ/mm|) angd. bt et;bzyl amne (3.3 eq. )|:<4'@ﬁOR'§

.d Qs%thh N2 for appu OR{ nut es. Then PdiPPQ 0

R ded andthe,tube ed, yndeMethitd? ona HotN-

i atton #gm—press at ut 120C (maxi nuid | HN—

powerd i nput 200W CEM di scofer apparatus) for about
30 mynutes. The reaction was nonitored by TLC and t ffe
tube was heated for about 30 minutes if necessary.
The sol vent was evaporated and the crude 30 product
was purifi d by chro ography on silica gel (eluent:
Sc C¥8ve the conpound 5. 122 WO
2006/ 054182 PCT/ | B2005/ 004063 %/ETH(D Sln a m crowave
seal ed tube, theoconp ds,11 (% eg.)meMddc24 (4 eq.)
hewer e MAUeEY, taalett—q{-amnq\hJ 2 Aol Egn E; %
with N2 over abo@ft a 10 m nute P me period. Next 49
Pd(QAc) 2 'in abouir 20% sol ution 4sas added, and"{!fsgaied
tube was under mcrowave 5 irradi at| on under pressure g
at about 15Q. £ ftataxi mum power |Rm|gu tet200W CEM di sco @Q\FLOMG

=

Method G RS ] Okt ‘Method H RY OFt _Method K RY N
49 ——8 \ COzEt \ CONH2 N CONHZ
{ H
50S0,Ph

Scheme 13: Alkyl/Alkenyl/Alkynyl Phosphinates
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apparatus) for about 45 m nutes. The reaction was

monitored by TLC and if any starting material was
w@e@sontig2 t he t ube was heat ed for about anot hePCHBB2005/004063

m nutes at approximately 170C. Next HCL(1N)

(8n1/mm|) was added and the solution was extracted

th eth acetaKB Th ned o?ganlcwkamams wer

Nkmrl er echiiard- AlgTiePMe 0—reduced Ak—F~-OMe

pressure. The crudmaoroduct was purOlﬁl ed by cl 55

chromat ography on silica gel (elueng: petroleum not isolated

ether/EtOAc : 1/1) 5o gi ve the conpound 5 or 16. used crude

Al'ternatively the reactign is carried out at afeut

150C in xylene for a‘boug 5 hours. METHODRT QH_P‘OM

Pyri di newdtiodeg). kswas_ car e?¥? | v yadradk tRP yor ousl y

sti r ped—sotut+on d K (gﬁﬂUTUfUTﬁHte

aryl phosphinic aci Q. ) in dichloro

(2m /ol ) at room tsgn’gegmt ure. Once efferve'élcmce

stopped, the solution was refluxed for about 15

m nutes and then allowed to cool to roomtenperature.

The soI tl%p s poured into 0.1M hydrochloric acid
Sch rgani c | ayer was separated. After
vvashl ng 20 with vvaeéier and drying over Na2SO4, the
sol vent was renov | MBS to givé the conpound 23.
METHOD U Al kyl #k—frg M@‘ﬁg@e (O\Mg—mme) was added
dropwi se to a m xt@r elef Mp@ignesi um CUB 6 g) and dry
tetrahydrofuran (40 nL) under N2 atnggphere at about
50C. After this 25 addition, the reaction m xture was
stirred at about 50C. for an additional 1-2 hours to
Schaine v tAdlsylMefbyi Garbexanides t o conpl etion. Then the

m xture was added dropwi se to a solution of triethyl

phosphi tie- (0.1 nol) and THE (25 nig ar* between 40 T.

to 5 C; in N2 atnosphere, and stiRxred for about 3

hour s al®dut 50C. After renoval, e sol vent
unddi~\reduced pressure, the cr ud’ pl ¢l was
digt R¥30 fromthe seni sol i B* pepi % in vacuo to
re gi Ve théNsonmpound ¢ é} METHORZY 4 06/ 054182
Ogg{\l904063 e _cgonpou (1 eq.) and
ﬁ n"s reagent (4 eq.) weresfeafl ed NH~{ ol uene
(10m Hnmol ) at about 90 C. under in a pré&ssure

tubey The reaction was nonitored by TLC and heating
conti nued until no starting material remained (about

h rude solution was filtered and the
Sc el6 he mlcgadgrat ed to dryness and 5 purified by

chromat ography on silica gel to give the corrpoynd 25

and the com??(gund%“ RS’
R3" RS"
RG" Reu
. 4 & A R¥
R¥ Osp_ o8 s 1 OP-om
RY Method AC R N 0
N—CONH, —
N N NH
H 60
6or7
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25'. METHOD WTo a stirred and cooled (to about -90

C.) solution of bronbindole 11 (1 eq.) was added
waelc@wpmsae2 n-butyl lithium (1.2 eq.) under N2. APCEIB2005/004063

about 10 minutes, 10 benzenephosphonyl dichloride 21

(1.1 eq.) in tetrahydrofuran (15m /ol ) was added

dropwi se at a tenperatur éMethodbout -70 C., and the

terrperature t hen was rai sed to about -90 C and

the d(g0 0W1 g (rﬁrgb % g(%‘ghl%a%eéggﬂ%o\g%g I_JLS% ﬁmﬁ% Pc}fegomg

schéfék. tN&mHt:r)s titl beldysnt abh@syaﬁd tonwabefed Qompoutids foﬁkﬂﬁnf Suhemes
about 1 hour, after which it was quenched wt

th.wa
116 Megbads ottt Le Nyl Uisonharss Bnqwiatp those skilled in the art of

LI BE AT AT i e i

confpoaadsiofthe ﬁf&emrmv:kmtlpn Ohistalseds tyoe forf MethobyH, I, J, M, P, Q, Y, Z,

chromat o raph S a I ent: CH2Cl2/ AcOEt ..
ABgnd A BRsds . 6i el @8\%\6&%@%@? n@gﬂtﬁﬁﬁﬁ»%ﬁm preparing the
con? gyéﬁl}tﬁg‘ﬁ nfidn.€d.) waas added dropwise to a stirred
cool ed (to about -55 20 C. ) solution of phenyl

METHS phoni c dichloride 21 (1 eq.) in diethyl ether
—?ﬁ—?ﬁﬁ/mml) Then triethylam ne was added (1 eq.)

e ORERPATeThe Uy Ee rkieh, 20y (A RNEETahe (o) and

mefﬂyhaﬁﬁlﬁ& €l. \n@a )Qﬁ{ ARREBIS duEd)ar@U the ndRturdivhd Begabelt With T for about
he oil/m xture of 5%; phosphoni ¢ di chl ori de,
15 nn@lt@q | Ihﬁn(p@liaémméetraéﬂ%@d} ) ias Eﬂ@dca@n@e\m@ﬁ’é%i was stirred

undshpi ettt Al By G B EE sl it ol EOMCadta 1o the

rea€ivIC &Nt fiat @dktRdwhs Fiehed eThe fdisse rveast ovagoraeed @ thiel crude was
Then, n-butyllithium ) vvasaded dro
pm*&iqdrbséehr&ﬁwt%wltydoq @élca aﬂﬁbzﬁlue%opﬁr e%ﬁ?%ﬁif%ﬁmbgf from 312 to
ro | Ant 6L ' upahs (RaM yoRREd of 1,2-
6/42nde%§i {e?%ﬁ Vgﬁllt(h%e en nofda?hgé g%lﬁg{l%a ﬁgﬂ% ﬁmmx\{ ure vvé)s
diethiaxk pazhlrfeqindbiotht sarG® cénditiord. t et r ahydr of ur an (1.2 eq.;
3m /mvol) was added dropwi se to the the oil. Then the
METEODWE € 30 was warnmed slowy to about -10 C, and the
reaction was quenched with water (8m/mol). HA (1N)

was
oA POt AR By B gl

of isndivac hydroXhie amb@dmob lvasmethagol ef@nildomed) wwerh %trmil at room

ool oSO S BB 8 B

theGRRGED ta&ﬂﬁm wm«ﬂ GICIr BINGE Feddhgsts & B. THBe tied ﬂl@@uﬂ@rmuéaturated
mas urif chromat ogr aphy on silica (el uent:

&td@wracteg/mﬂn 6thyl aeptateoCombine sg rﬁdwe@ dgged over
Na,SOy,, 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 (5ml/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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METHOD Y Suzuki cross-coupling Pd(PPh3)4 (10% nnol.), a
sol ution of Na2CO3 (6 eq.) in H20 (2M and a sol ution
w@booanydig2 al kyl or heteroaryl boronic acid (2 BCI/JB2065/004063
EtOH (0.3M were added to a stirred solution of 5 or
16 (bearing an ha eno or triflate substituent) in
thl@te@ shboidest ¢1- a@@eramgmthltolme Were qvep@reicd intvageo bagive an oil
en h m crowave irradiation at about 110
Was FOZ% f%bdégﬁgrtl ng materi al remai ned. Water was
added and the reaction nedia was extracted with
dried and concentrat ed. The crude residue was
purified by caol unn ronmat.ogr a on sil

h | .
( PEXEeGRlatER ) FEPhesHpey Sheh hmis & Fajafio) in anhydrous
dlcﬂio}%rﬁ%ﬁ%}egsﬂsgo ol pgétﬁalchi} O@I X}&lﬁiﬁgf '(P @2a nIgE((:) % G [n;@(ﬂp &fhs added
dropmdeem plaut 8°C foltove. by, the eddhtmm of ltﬂmhﬂamn(eZ(Zfﬁj 1)1Lah;d04 mmol).

Thg Peielich Bz bhs SBRE) a{ ol iperime dRbaP By & Rt and then was
waﬁgﬂ' Jvitl‘Pr& ébﬁutﬁiﬁh?iﬂﬂ@ﬂsll‘@'l% degassré aaﬁc%tug ﬂh&ér'\lvfs é)gcra@ted with

per nmmol aryl halide). 'The tube was seal ed
dlchonomethage vﬁ@nhlppd oeginHL plm@ﬁuweﬁodﬂéd amt cdncrzmieatcda andarcrnduced
re g“h C g 1 tyon. rgachon trcgl Xtﬁ s1Pca 21 (eluent:
P 8“6?e ¥ ot orR efpe rp ‘é i RO P yt%l?t & :
Cﬁﬂaut]stbmat hyle/ay her t@nd faiffot@r ed dirhét nylgfyhﬂl Mga®f 19 or
cellte the filter cake being further ed wth
layylphenyinhosphemate 2rhe filtrate was concentrat ed in
vacuo to renove the acetonitrile and was redi ssol ved
METHODE t - but yl met hyl ether. This organic layer filtrate
was washed twice with water and once with brine
bef dhe dizthydagyhbhogthonate m@sem) ansl sfitréd ands. N2& robm temperature

with RAE I AYIEIRALD ) P4 CHE IO BB o About S hours.

TheQﬂ tHeClﬁfoﬂl%{mﬁ(%h Litfhel 4R GOMBRINGhAHE- w&@%r%d% ke a yellow

hal 1 de was heated at about 90 C. overn
oilt MNexgtdxplyp lebkopide;t dimethytfvirhamie) anchhehlommt]na;mﬁ Wm‘dladded under
wa ooled to abgut OC in an ice bath, an ol ut
N: 5038 R Ry B oot ouh e RGBS His, Bfich the
ox heotideamtl e vinkd whle@epordiRe. The 8il\PIRARRLRehARLsolution was
CT/ 1 B2005/ 004063 conbi ned organic | %s wer e washed

stirggick andratiowedgo enod tanphoit QAE.end ethadok drametbiariod (1, EhehL, 19.04 mmol)

concent rat ound 53 rIe 0

wal ARSI £, Lol By BERR s it of Bickliou e mixture
thed Avdslwehed to foemTBindrbutole. (B YoMent wad Bvamirﬁéd add @b desulting

and norpholine (1 eq.) were added to t-but al cohol

produet Warpiyied e chromstosrapliyantiien goldetuens P&K‘dx/EtOAC 8/2) to
afféﬁdrtﬁ‘éjécﬁﬁﬁoqﬂd‘iﬁqer pressure at about 170 C (maxi num

METHOD ¥

To a stirred solution of diethylarylphosphonate 2 (1 eq.) in dichloromethane
(5ml/mmol) was added bromotrimethylsilane (5 eq.) at room temperature under Np.
After about 3 hours of stirring at room temperature, the solvent was evaporated and
dichloromethane (Sml/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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power i nput 200W CEM di scover apparatus) for about 60

m nutes. The reaction was nonitored by TLC and if any
W@ t@es4182 mat eri al remai ned, the tube was heat PdI/iE2005/004063

about 45 mnutes at approximtely 170 C. The sol vents

were evaporated in vacuo, and the 10 crude residue wa

(3mﬂ)’|mncb'1) Bas b‘grrrwamimtomglrta@hyufoﬁ 747, dfecn wipedh( avhpiioEs m&thanol (12

eq. )rﬁV%Sr %ﬂﬂ:ﬁg ég(:?%\glée q ﬁeénovgﬁg Hlé‘t;llg aglc\{l%én (ci)n@gn%lﬁs @nd triethylamine.
Thesxtebﬁl’flﬁgi ntktute QME warPBdl AeMSdn) terdpetailisBitiried feﬂ abom\laShour and

added. The tube was heated under m crowave

theri filtgtiidaen qvtesnpamder dosior EmaveaBisthylaping, SattﬁaleFﬁJ gplvent was
di scover apparatus) for about 50

eva %ﬁ eng%ﬁPéggﬁ%gﬁggé, wat er was added and conpound

60 was collected by filtration. I X Representative

es of the Active Conpounds Tables 1 and 2

contain non-limting Iist of representative

corrpBuIaa@ Y¥jar hexape, 128%53“’&?& Owls??Pe 2 sharsdged cqpled

according to Schenes 1-16 provi ded above. Table 1

(to Gormcean dC‘:)tsolnmm roé bBemcinidplei dn(1 &) in RPrigErous?BHBH{ Oml/mmol)

under ﬁIOHZA Ség h%epnag é]g levuggl(l CE?E)OM&?& t%lgz 2}0@ ;1 33te%1_3n approprlate

cho?ogg)?l%sﬂqo dr readdik 1534 Br ehl hordi6 thidbde gl;Z)eqs was added
19.3.° 1 WO 2006/ 054182 CT/’1 B2005/ 004063 ound

drogwisade the spwtion iaptheosante Enstatetss The [reactipn KR 4l 3o warm

slov%l‘_%fgtg'\g(_l%tzo?.lt \-?4:01’9_2@%4&}_&101]]%(1;_511?& %11];{1 C}f'?lz?@%%}l% Eg\»ater then was

addédd O%xéadifbn With ethytcetale, 3ﬂy171g4an(1 rﬁva@r&’uoxﬂe&&e 4.cofe(ai] that was

2H), 31P NMR (CDC13, . 121.49 MHiz) S 19.53. FSCé) 11
purified by chromatography on silica gel to give thé compound 16, 5 or 2

ME

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 NH3 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
(1N) 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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P-OEt Colorless oil, 1H NWR (CDC13, 300 MHz) 6 1.35
(t, J= 7.05 Hz, 2d OEt 6H), 4.05-4.26 (m 4H), 7.62
w@ @/ 034182 3.9 and 7.8 Hz, 1H), 7.8- 7.83 (m 1P{T/IB2005/004063
7.97-8.1 (m 2H), 31P NMR (CDC13, 121.49 Miz) S 16.4,
'9F NMR (CDC13, 282.4 MHz) 6 9.27 (s, 3F), Ms (ESI,
El ) Thergompoupd 37(qu8+l. eqNoves stiredrwithydichioreraethane @OmijwRnol) or

DMt iy RN adhied] oty wldade] Tgfiwen 85 yadhidy of EDCI

(1 3q )3301170\7&51 bnthd Himind (Dsp &V&E ddded. 2Fhis BikRirbiMAs 6B at room
9 M) 6 15.12, M5 (ESI, . El) mz = 240 (MH). Br
temgeraﬂlre presightol b nesd §1061P1F1$ ﬂzﬂmmme Epeeshedyih % (t9 a pH of

R T e

Thelidpyltidg 98- WasOFur{find HyHjhroBalgidpRy CEDMS, gel 2dludf: CELE)/FBOAC)
16. 37, 8ES mz = 292.9/294.8 (M4). C O n P-OEt
to g 1P i%?-1H NMR (CDC13, 300 MHz) 6 1.35 (t, J=
7.05 Hz, 29 | C OEt 6H), 4.04-4.23 (m 4H), 7.53 (t,
METHORIS Hz, 1H), 7.65 (d, J= 1.8 Hz, 1H), 7.7 (d, J=
1.8 Hz, 1H), 31P NMR (CDC13, 121.49 MHz) 814.74. F O
Collor b enisrowive tieNVRe (coDgednd 00T MHLe) yva:84st(rred wﬁh DMF

2 ];):Iéandz i@/{éﬁogl eg @w%sﬁ?@d%gﬁg f8 '}&% w%%at(seﬁﬁf'né{ midrowave

1rra&ﬁﬁoﬁNB1c(e§g§1;§1re %{_3&3041@ 6M°E)(Irﬁxnn oér {put JJGOW7CEM'B1,scover
1F) z 247 . 127 2006/ 054182

appp@ﬂqsb @2‘0@(}9/!1@ 04gstutes. Dl\/[F was evaporated in vacuo, and the mixture was
put in a pressure tube. Trimethylphosphite (4ml/mmol) was added and the mixture was
stirred and heated at about 90 °C overnight. The mixture then was cooled in an ice water
bath and HCI (1N) was added dropwise. The mixture was extracted with ethyl acetate,
and combined organic layers were washed with HCI (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 LL

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: CgHip/EtOAc 9/1 to 7/3) to give the ethyl 1-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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Compound structure Description (o O O Colorless oil,

1H NWVR (CDC13, 300 MHz) S 1.34 (t, J = 7.05 Hz, 2i
W@lb6HEHS82 6H), 4.04-4.2 (m 8H), 5.86 (s, 1H),PCT/IB2005/004063

7.48-7.54 (m 1H), 7.68-7.7 OBt (m 1H), 7.8-7.87 (m

1H), 7.93-7.98 (m 1H), 31P NMR (CDC13, 121.49 Miz) S
(0,508t 5q1). MBhié E@)ctum mlxtuZQWaQ Mifyed atirogn tempgratucy fasrabedtst hours,

follo%ifllnw MNRte ggec?’ %HZ 41‘116(2\:12 vga% e%(ttracti%w1a179§2f%orgeghane

(x3)( Mhe ]di%amg 1dyef - v@as( thh%ﬁl) witl Japsdﬂhﬁteﬁ(ﬁaﬁitﬁnn ap Naélwglyl'dﬂ')ed and
. M5 ( ES = 263.2 (MH). O Colorless oil
evapmatm/np (Enca Fru aelmz oik Purdipatiqn by-chyomafoggaphy g silica gel

(elu?lt(gsg.u@Oéé 99]; ﬂ?fogge&:fcbrgﬁﬁgatgg B%ZIG?HES?H)( m 3?:;') R
MEiCDClS 121.49 WHz) S 18.84, Ms (ES) mz = 291.17

AcO 0 Colorless oil, 1H NWR (CDC13, 300 MHz) 6
1.33 (t, J = 7.05 Hz,

4. dgmixtpre ‘{frﬁ or4;l|.® (1 eg. M gcr(yg)mt(gfq; (18;%@853}11%5&:? ;aﬁe%at QO% mol.),
tnet%;}l%.gxéée QE/B&PE §?1H|) E} ?ﬁ%—%p%% M—I)(ll 2&%134(:0 g’%)issgd acetonitrile

€ Omummw wWavRtifreDEAd heﬁecm uMéz)mlBroiwaS'Q n(radlawon:ln& prepgure tube for

abou 45, Phinies Nitapipler v eyl Aot GyprWhg etacted with

dlch]or%m%t}fﬁné nifhe?dd}nblﬁ’éhpor Qé«ge%mere Hditd 48d cMhE:)ltrﬁted n@purified
mz . F3C gl eI | ow oi
by mlﬁommgr@mlen s4]®@1 Qp]zXelgerm g’gztr()](eumj ethe E ﬁﬁZptmwe the

O TR TN S —

HPLEPCL3i 101.256 MHz) ) O ULt
METHOD N

Bromobenzene 1 (1 eq.), dimethylformamide (1ml/mmol), triethylamine (3 eq.)
and anilinjum 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 NaHCOs; until a pH 8 was
reached, and then extracted with diethyl ether. The aqueous layer was acidified with HCI
(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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F3C 14.36, Ms (ESI, El) mz = 351 (MH). F Slight
yellow oil, 'H NVR (CDC13, 400 MHz) 8 1.36 (t, J =
wQq 206/05418Hz, 6H), 4.08-4.26 (m 4H), 7.49-7.52P¢TB2063004063
7.67-7.73 (m 2r P-CEt O/ OEt 1H), 7.85-7.89 (m
1H), 31p NWR (CDC13, 101.256 MHz) S 14.73 F3C 128 WD
aficP ODRhIBALARLROTAY @@@@aoogmaanp@@m@ axbiweter wes added to achieve

@ DERRLAORbD FBL Btge Satiagr e s g gepiefh 6 B fgani

pha£é§ +wete Wah&l wﬁh/KHSOLl‘%LN)@'d}.uratéd 20t NaCll & tHer2wh® driéd)filtered
07 (heptupl et = , 2t P- OlH) 4. 02- 4.
and mncgm;atedz wgery rgdpceqln proggyre o og;vQ bans oil} Hyh hichy 1\pasopﬂnéed by

chr(%%% @X&@W& el %&gi@%ﬂﬂm@ﬁ) @Li {Rebybint12. N

S1.35(t, J =7.05 OHz, 6H), 4.07-4.22 (m 4H),
MEBHORP7 59’ (m | H), 7.37-7.45 (m 2u P-OEt OBt 1H),

Z 45”_éQZ gtg%ed( mh§1011 qﬂfgé;pt;l\lnl\gq 31nrp%§t anog %a,)bwas added

tnn%ﬂ{g@%i@cﬁé%ﬁ%‘tﬁafe égk Wn{ Q@%e?azl fl?l_hggoﬁé}:gt?ro%ng%rﬁﬁelﬁﬁre dider N,

Thi§ sextunpives stidedovkrfighiz afie-jvhichawater @ag added 6®d (the mpthanol was
7.5 Hz, 2 4-4.21 4H)

evaporptedpinget Tedgie piremisty . ThenINRRC) i Sonygly ¥ and the

mlx%%e 5&3&5 é@a@é@)wﬂl‘i"{eﬂwl:)agéﬁe?’i‘hé Mf%aglc?ﬁhd%éé GJ{%ﬁe %hgd ﬂlt‘éred and

conOergr‘at@ oslef reduRief) prass@s. (The grude W%g]uqzﬁedelﬁ? chroml_e?tography on

6 (m 4
siliGy 51 (ucps @ﬁiﬁu@ﬁ;\l‘“@f"%‘f%‘% EOIF%g‘%?ﬂB& o 31? NVR
d6- DVBO, 121.49 MHz) 5 18.35, M (ES) mz = 255.06
M-—'&W-QE Br Colorless oil, 'HNI\/R(d6 DI\/SO 300 MHz) S
1.23 (t, J=7.05 2x [/ POEt

3. gbhesoq@apquid 18Hyas disspved gl7c}{l(pﬁof(2‘pb (or-,m @&2%12) S;E)dér 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;COs; / 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: CsH12/EtOAc : 8/2) to give

the compound 5.
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CeEt (brs, 1H), 31P NWMR (d6-DVSO, 121.49 MHz) 6 15. 74,

M5 (ES) mlz = 309.24 (MH). OColorless oil, "H NW
wQ@ ddeDbEe2 300 MHz) S 1.23 (t, J = 7.05 P- CEt P¢#1B2663004063

2.34 (s, 3H), 2.63 (g, J = 7.05 Hz, 2H), 3.94-4.05 (m

2y OR4H), 7.29-7.31 (m 2H), 7.44-7.45 (m 1H), 31P
MEEN@DSd6- DVSO, 121.49 MHz) S 18.71, Ms (ES) in/lz =

257.4 (MH). 0 Colorless oil, 1H NVMR (d6-DVBO, 300 MHz)

S Onggmicrowavesegled tulr, GEtcopmpoulddd 11 (1 ap) nd 24 (2=eq7) @6re added

to t'élfugge ggrgll % 50?)2%(16 %gl(l gi‘EgﬁsHé émw Zﬂ—ﬁgt agozug ./a(ﬁ'} ggl}l_\l%tﬁ]time period.
Ne)al'ﬂ’d(Cﬁ&?l M@)({lﬂ @O%@Qutld@ ¥rad QMK Jan tAS tuh3, wai{deSinicrowave

. 129 WD 2006/ 054182
irrapigtion BQ@HJS‘F@@W@@B ab@i 9B G e ruEn pow epEpEt 2PWoREM discover

app%%b%ﬁéo&sa%glgfaélj mé‘ldg%w%h% %ﬁ%}% w%g giowg)eﬁg)ylféé? , agmg jl%é}ly starting

matefinl v pregent, 3hé tabe4dds, hedted Gor dbbui’ arﬁﬁhe(ri4r5 mﬁllul)es at approx1mately
70.58-7.75(% 2H), M5 (ESI, El) mz = 2
170°Co Nb HCLELN) (BprdmyorD) (ws-adflesbrn e wa}il nevaf eéfzaqt%d wsth ethyl

ace%t_i‘;' Z'E/l‘l_elé gc_m}g%gd Pé#%lgf% g%e_rg’ (%’%637 fég?'}e mgng oﬂcegl?r%{em under

reddddR pmésumxs&rhemmaa@ﬁow Wab p@ifea. B;ocm@mauygrap’uy, or ilica gel
N d6- DVS 2ae 6H),

(elugn; @gkrgleu@r?}qleréo @éwﬁé% fo ﬁﬁveil%( con?p%ld% Oﬁ%( m ?ﬁ) , K
7.4-7.49 11 P-CEt | OBt (m 2H), 31P NMR (d6- DMBO,
101ARE6atinely 1§ 1@cHey ivBrtiESiont aERhoutn}50°€ inag/iqueHpr about 5

hoYeII0W0|I M5 (ESI, El) mz =243 (MH). | 2af \ /

U&OEt OEt OYeIIowoiI, 1H NMR (d6-DVMSO, 300 MHz) S
24 (t, J = 7.05

METHO

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,SO., 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 ) 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

123



10

15

20

25

30

11 tag P-OEt Hz, 6H), 2.28 (s, 3H), 2.42 (s, 3H),
3.96-4.06 (m 4H), 7.22 (td, J Okt =,4.2 and 7.5 Hz,
wdabkhos/074141 (d, J= 7.5 Hz, 1H), 7.62 (dd, J= 7.BCT/EB2d05/004063
13.8 Hz, 1H), 31P NMR (d6-DMSO, 121.49 MHz) 6 20.29. O
G1l, 1H NMR (CDC13, 300 MHz) 5 1.32 (t, J = 7.05 Hz,
6H)The fonibdDiEt 6 00F-d. 4Q) @ml Idjesson’ sl Bagert A4( en.) Meyg heated in

7.78-7.87 2H) , F.2 .NVR ( CDC1 282. 4 Mz
et A G e Mo L T I o
moﬁ%r@d Bﬁ’ 'I'L@"érﬁ! lllea‘uﬁg' c%&%ﬁno §%1ﬂ\éﬁhte§aﬂre%@(1ﬁdd ,(adout 5.5
houlSBD Tlm @@de7sc8@t1c(nmas lﬁhEEld a@dl the ﬁlltr@'Etwag H)vapmiredwrdryness and

purieppgSdoliaohy Sn ichlie} ¥ Giveithe Sphpdiiid 2¥ana o compound

25 z = 251(M—|) Yel low oi |, 1H NVR (d6-DVBO, 300 Mz)
6 1.19 (t, J= 7.5 Hz, 0 3H), 1.24 (t, J = 7.05 Hz,

pve-89 (0, J = 7.5 Hz, 2H), 3.97-4.07 11 2ao P- CEt
——%d . 7.29-7.41 (m 2H), 7.53-7.58 (m 1H), 7.74
(o  DRAT B G5'RS by 85 e tidtyqiete M, gq) was
added/Hirophade ‘dﬂnﬁ@lﬂlﬁﬁ&i4f(82 E@'ﬁ/ LB2S0N,004066r Sanmpolddminutes,
ben%%{p%%g@%cﬁ%ogéel gg (L17e 1notévtrg.‘|lglfdr@ﬁ14; gR g&ﬁ@g%ﬁs added

drof}{w%g afta %ﬁl}feﬂtur%@fabgutl% ic3 %nc( me té’iﬁ%eratu?eaﬁﬁeﬂ was Faisdtio about
31P NWR’(d6 DVBO, 121.49 MHz) 8

-90 g'é?%@ggzmtrlgaggdﬁlabggﬁéfntlwes Jiléuis( Ug F@la Q%e% be t]%eHa&IMR on of
meﬁyﬁﬂﬁémﬁﬁm(ﬂﬁmﬂéxl IAquDG althe %ﬁ')(turé]'wﬁﬁ-al((ﬁvedabbwarm to about
(m 9 P-CEt 7.5-7.72 (m 4H), 31P

ATt B o BT e e ﬁ%%wa%&?aé e

acett® Thehtdichlorombtbdne. The organic layer was dried over NapSOq, filtered and

concentrated under reduced pressure. The crude product was purified by chromatography

on silica gel (eluent: CH,Cl,/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 (5ml/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). HCI1 (1N) was added to achieve a pH of about 5, and the solvent was
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10

15

20

25

30

tar O Hz, 6H), 3.97-4.03 (m 4H), 7.43-7.56 (m 2H),
7.65-7.7 (m 2H), / P-OEt 31p NMR (d6-DMBO, 121.49
wokwy/084188. 6; M5 (ES) niz = OBt 271.2 (VH) NOC/IB20034004063
NVR (d6-DVSO, 300 Mz) 6 1.24 (t, J = 7.05 Hz, 6H),
2as P-OEt 2.42 (s, 3H), 3.99-4.1 (m 4H), 7.82-7.94
eva;{l\;dghte@Hh vazaB. MR dgdéous\ plase viDSExtrdc?dd 48thivethyl 8cdateOgd the
comst UIBEC SBUTR D5 GvaStsd itk iy dtefi over Ngsps. fitered and

57 7.
conc%aﬁ&;feé ]u'ﬁdélm rae?ﬁged/ %6&%%% > 8’%1[87 égrlzﬂe( mﬁm@EI)Ct, \ga:lls(Pr@l\llll\l;gled by

chm(mbﬁe@hﬁ@ 011 gilicat gel\elupnis CkBL AEIQAC : B t9-0/H) 10 igive thppompound
30, L9F NVR (d6-DVBO, 282.4 Miz) 6 -108.43 (m 1F). NC
“Orange oil, 1H NMR (d6-DVSO, 300 MHz) 8 1.25 (t, J=
7.2 Hz, 1 6H), 4.04-4.13 (m 4H), 7.82-7.90 (m 1H),
Wéﬂ@!ﬂfrms-calﬂo‘l“g P- OEt 2au OOEt 8.15-8.18 (m 1H)
31P NMR (d6-DMSO, 121.49 MHz) F 6 12.83 ,
Hz Pdﬂﬂ?h3)41(9 Q‘VNNRU( a6omiio, of 252CHs \figy.)-n ig@ (?h@qandﬁsomtlon

of apéls lgir}s Illz%%raa%%al%g e[yé(g (2(' ?(%)5?1 %t(%[bfgé 3}§§Iw H)addé'd"to'\jr!.\/ﬁlrred

solulﬂan%f S7or46](Bee(rﬂig aﬂﬂ'lhlo géndl6r fiffale {ubstithedt) 1n7d@ZSSEd &guémeg under
, 7.84- 2aw \ /[ P-Oft CEt 7.96 (in, . 1 I\/% o
N,. (a ¢ piSton fube wos e hegted Jngar miggowaESsrTad: )Onrﬁtzab 10 °C.

untlg“f% 8@%&921 %ﬂ‘lﬂ?@@ S\Kpa%ér' w!té" aHﬁ@i (a%é” ’rei&ﬁn Mrgdia was
extrzted 2hith, EtO.AL? difedénd conc&ithated? Tﬁe cﬁuds Ges(ldp,e w@-plmﬁ)ed by column

chroryiio R0 b Fsh 9 AP BN SS00P GBI Corpound

structure Description O Colorless oil, 1H NVR (CDC13,
MEBROD#H7) 6 1,31 (t, J= 7.05 Hz, 11 3H), 2.32 (s, 6H),
403415(m 2H), 7.15 (s, 1H), 7.42 (d, J =
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 tert-
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,SO, 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 HCI (IN) was added carefully. The aqueous layer was extracted with EtOAc. The
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P-OR 3b 1Et 13.8 Hz, 2H), 9.64 (brs, 1H), 31P NMR
(CDC13i 101.256 MHz) 6 22.36, MB (ESI, E1) mfz = 215
WG Mép0sa8L0l or | ess oi |, 1H NVR (CDCL3, 300 MHzRCBIE2065/004063
(t, J = 7.05 Hz, F P-CEt 3H), 4.02-4.11 (m 2H),
7.09-7.16 (m 2H), 7.76-7.85 (m 2H), 3c OH 8.37
combiied ordadrjc Th9érs MR (vaEet 3vitiPHL] Qfll‘M-im)d With $@6r(and théd dried and
31P NVR (CDCI3, ‘Hggézsﬁ W 20, MB (ESI, El) mz =
con emrﬁlte tergie epmpp #ia colalesiiglk (cpC13, 300 MHz) 6
.32 (t, J= 7.05 Hz, 1 3H), 4.11 (quintuplet, J = 7.05
MEEEQD . 7.55-7.61 (m 1H), 7.78- P-OEt 3d0—|78(m

1H), 7.95-8.13 (m 3H), 31P NWR (CDC13, 101.256
6 maemcrdmemmle(dow@she z@@pwms@ﬂ @ em6. f@Bnalplélxdggw%

5 n %{51 %PE?I é}\l@]ggq’\f €re a ocfde$§€ é—%}.}éfl allc'fl_?lhg{%imllflraal). The

tubé Qh‘é Héa% @lder ﬁucro‘zfage'slrﬁﬁlat@hbundgr ésstrdd@ about Bi) 5C Gakimum
3e O P-OEt OH NWR (CDC13, 101.256 MHz) S 16.59, M

poweESiput EQQWMCZEM cﬁg@vgn\,ﬁ)p@rat@)ﬁglf plaoyd 6@, minutgs; NpR Teaction was

mor%é:)g%g% gﬁgl? Lifany %agt%ptﬁltatf l,'regqagl?ed?tﬁ}e tjlge: Qfggleﬁgé for about

45 ﬂaiﬁu,tes at- a%foxﬁﬁa@# 77062 ( dhe olveits8vitz evapdrated i Paub, add the

10 crumml@e wa&pmaﬁqéblwgﬁow%%é@shy 0E|S§PC%21&H¥§§EQ%) 7198) to give

0il, 1H NMR (CDCL3, 300 Miz) 6 1.26 (t, J =
the%&i‘l{z“%s‘o 3H), 1.33 (t, J = 7.2 H, 3H), 2.69 (q, J =

ME:EE‘%D;?% 2H), 4.1 n 3g / P-CEt (quintuplet, J = 7.2
10. 83 (brg 3(13H)7 391(m VR DS 12049 My Goph
NS I(lEqs|mlch3aven E@l Iiﬁ%npgcgloar% 1@ e%wgsl%rﬁblrﬁ%h DMF
{1&9%@ aﬁ)thM‘éﬁl) (ff5 e&)zﬁas( zﬂideé Thé tShd s Hateltunddr ﬁﬁcrowave

="7.05 8-2.98 (m 1H), 4.03-4.13
15 irrafliation under pressure 'at about 60 °C (maximum power input 100W, CE dlscover

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

20 be prepared by the methods and according to Schemes 1-16 provided above.
prep y P
Table 1
Compound structure Description
Ortos
22 OEt Colorless oil, 'H NMR (CDCls, 250 MHz) § 1,33 (t, /= 7.1 Hz,

6H), 4.05-4.25 (m, 4H), 7.46-7.57 (m, 3H), 7.78-7.87 (m,
2H) ,*'P NMR (CDCl;, 101.256 MHz) § 19.3.
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3h / P-OEt 2H), 7.35-7.41 (m 2H), 7.60-7.69 (m 2H),

11.26 (brs, 1H), 31P OH NWR (CDC13, 121.49 MHz) S
WQ12008654185 (ESI, El) mz = 229 (MVH) 132 WO 20P61/02414304063

PCT/ 1 B2005/ 004063 Conpound structure Description O

Colorless oil, "HNWR (CDC13, 300 MHz) S 1.32 (d, J =
CompOuitz, | 3strictdEet 6H), 2.35 (s, 3H), Deberiptiond (m

2H), 7.32 (s, 1H), 7.45-7.59 (m C ~ DO H 2H),

8.28 (brs, AH), 31P NMR (CDC13, 121.49 MHz) S 19.16.

Ph O Col or Ness ogl 1H NMR (CDC13, 300 MHz) S 1.31 (d,

J =7.0 Hz, 6 2. 35 (oloriBdshhoil, 'A-N0BR AcDOf;, 660 MEHDS,1.26 (1, J = 7.5 Hz,
7282 (s, 1

(d, J = 14. OEIH) . 83 (g%}é (§Jt9§’9ﬁt 36%287;3%{] 7591§z 2H), 4.04-4.19

(CDC13, 121.49 Mz) 8 21 @B4ONVB3TES(y, 2E), .58 £9 €m, 288 *'P NMR (CDC,
(M. H3CO 0 Colourless @i ngMﬂngN@/%(CDClS 300 MHz)

S1.32 (t, J= 7.0 Hz, 11 3H), 3.8 4.08

(qui nt upl gt s J= 7.0 Hz, 2H), 7.05-7.09 (m 3k OH CEt

1H), 7.3-7°M _(mo3H), 10.25 (brs, |H) 3' P N\R

(CDC13, 121 S 2 I(:) .
NVR ( CDCL3, a@b %%E"G %z"@lﬁs ﬁ%rd@&fﬁﬁa@?ﬂ%méﬁf 705 B
4246 (quintupl et 7. 26H)1240521|-4)6 (m84l®67§23(tc§ J 713§ and 7.8 Hz, 1H), 7.8-
8.22 3n -C&t \ / OH (brszs3k) 1:)87.9/%.1 &%, 3k), YPINMRLEDED, 121.49 MHz)

brs, 1H), 31P NMR (CDC13,. F 1
I(\/Br?ESI |_DEI) mz = g22 oF glg]‘é'ﬁi g}ﬂ%) r@%%%’ %]2% (s_HQ,F) MS (ESI,

NMVR (CDC13, 300 MHz) S 1. E*ZJm(zt—zsa(MHv 05 Hz,
(s, 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 704-
P-OEt 3q \NG | OH 7 08 (m 1H), 7.27-7.35 (n 1H),

7.4-7.43 (m Q11.37 (brs, HC IH, 31P NWR
(CDC13, 121 MBIORS 19, Bhite(salid, JENGIRGCHEZL, 31II(PMHZ) V36 (t, J = 7.05 Hz,

ESI El) m'z—= 2389 1 | L,
Ed6 DI\/BO) o6 Wi S(1M_018}%4®425Y§,4{f8“96§md0 39a’5!1%z 1H), 7.83-

3H), 3.87-3.97 (m 2H), 7.53uARAQH124m)2H)7 gg\dlg(cpg:h, 121.49 MHz)

(m 3r OH §15.12, MS (ESL EI") m/z = 240 (MH).
Br.
?
IID—OE’I Colorless oil, "H NMR (CDCls, 300 MHz) § 1.34 (t, J = 7.05 Hz,
2f OEt 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).

D%—OE’[ 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 MHz)

§14.74.
b? Colorless oil, 'H NMR (CDCl;, 300 MHz) § 1.34 (t, J=7.05 Hz,
2h g;?Et 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), F NMR (CDCl;, 282.40 MHz) & -
209.67 (t, J=47.4 Hz, 1F), MS (ES") m/z = 247 (MH).
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3H), 8.53 (d, J = 8.4 Hz, 1H), 31P NWR (d6-DVMSO, 300

MHz) 14.76, MS (ESI, El) mz = 237 (MH). F Yellow sh
W@R006/054#8NVR ( CDC13, 300 MHz) S 1.25 (d, J= 6.BCHEB2005/004063

P11-OH 6H), 1.31 (t, J = 6.9 Hz, 3H), 2.70-3.00 (m

1H), 4.00-4.20 (m 3s OBt 2H), 7.89 (d, J = 5.4 Hz,
Corfipdund7. 25- 7. Seucture 1H), 7.47 (d, J = 13D&sckiptioiH),

12.22 (brs, IH) 31P NWVR (CDC13, 121.49 MHz) S 17.93,

19F NWR ( 3, 282.40 MHz) 8 -112.35 (m 1F). 133 WO

2006/ 054182 /PCT/ | B2005/ 004063 Conpound structure

Descri(gti on\Col or/} ess oi IColoddsk ORI NRGEBCL, 300MMEZ) 1.8 (1, 7= 7.05 Hz,

1527 (d, J 9 .33, = ,

3H), 2. 94-3.( ‘1"?4) gﬁ% 0%4%6@(%) 5 61(531?”%4%2’54 m, 1H), 7.68-7.7

5.15 (brs, 1H), Be6 (brém 1H))7.8-77878 8, MDOBIX- M8 (RHNH), SAPMR (CDCl,

NVR OH (CDCL3, 121.49 MIB1)49§/1132?5@§-45 M§(ﬁ £ Eéq)(MfHSZ

= 254.3 (MH). N Colourless oil, 300

M) S 1.33 (t, J = 7.05 F1H, 3H) 41

(qui nt upl et —07 05 Hz, 2H), 7. 24 7. 28 (m 1H), 3u
P-OEt \ / 6Ef14 (@%1&4'9 | By, ( 8135 (,7=7.

16 (s, 308, N ¥ é%tﬁi 159%6 & J=7.05 Hz,
15.63 (d, ¥ 9.2 1P)6H)@3 (5(13;11)049%%%1@171“{) 1 Wma 1H), 7.5-7.6
(d6-DVBO, 300 Mz) 6 1. 1 (%), *P NME (Epc1P1535 Nilz) 5308, MS (ESY) m/z
1.17 (t, J = 7.5 Hz, 3H 2 s, 3H), 2.61 (q, J =
7.5 3v OH Hz, 2H), 3.81°F 2H), 7.21 (brs, 1H),

7.29 (brs,_1H), 7.34 (brs, 1H), 31P NVR (d6-DVBO,
121. 49 15.62, M5 (ES) mz = 229.3 (MH). Yellow
oil, 1H (d6- DMSO, 300 6,1.18 (t. J=6.9 Hz 3
0, 3H) 2.36 Y5, 38), 3. 8?0%%%% Pt J%W(&BQ%?.‘)‘QMEZ) Oy (7 =705 Hz,
7433.7. 42 (| on[;t OH 6B, @BT-42H(m, ADAZT71.GHm( /), 275-7.85 (m, 2H),
31P NWVR (d6-BMBO, H01. 25
oil, 1H NVR ( d6- DI\/ISO 306 %} "gllil} %@(ﬁ 151080z 5 15,84, 15
(ES™) m/z = 291.17 (MH).
AcQ
T Colorless oil, "H NMR (CDCl;, 300 MHz) & 1.33 (t, J = 7.05 Hz,
21 (Fl)’;tOEt 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 (CDCl,, 121.49 MHz) & 17.99,
MS (ESI, EI") m/z = 287 (MH").
H3CQ o Yellow oil, *H NMR (CDCls, 300 MHz) § 1.32 (t, J = 6.9 Hz,
o 3H),1.323 (t, J = 6.9 Hz, 3H), 3.84 (s, 3H), 4.03-4.16 (m, 4H),
2m P—OEt
(IDE,[ 7.06-7.1 (m, 1H), 7.3-7.4 (m, 3H), >P NMR (CDCls;, 121.49
MHz) & 19.21, MS (ESI, EI") m/z = 245.13 (MH").
FsC Stight yellow oil, "H NMR (CDCl,, 400 MHz) & 1.37 (t, J = 7.05
) g Rt Hz, 6H), 4.11-4.28 (m, 4H), 8.046-8.048 (m, 1H), 8.237-8.24 (m,
1 C|)Et 1H), 8.27-8.273 (m, 1H), *'P NMR (CDCl;, 101.256 MHz) &
FsC 14.36, MS (ESI, EI") m/z =351 (MH").
R Slight yellow oil, "H NMR (CDCls, 400 MHz) & 1.36 (t, J = 7.07
. g—oa Hz, 6H), 4.08-4.26 (m, 4H), 7.49-7.52 (m, 1H), 7.67-7.73 (m,
(‘)Et 1H), 7.85-7.89 (m, 1H), *'P NMR (CDCls, 101.256 MHz) § 14.73
FsC
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1 6.9Hz, 3H), 2.30 (brs, 3H), 2.45 (brs, 3H), 3.87
(quintuplet, J = 3z ~ Ot OH 7.5Hz, 2H), 7.18-7.27
W@ 2006@5)182 7. 57 (d, J = 14.4Hz, 1H), 31P NVR (PB6FDNBG/004063
101 MHz) S 15.79. O Yellow pale oil, 1H NWR (d6- DVSO,
300 MHz) 6 1,17 (t, J = I'-C&t 7.05 Hz, 3H), 2.27
Cofhpownd 6H), 3sB&ct@@ui ntuplet, J = 7. 2Hz, DEddriptiodaa OH
7.23-7.27 (m 1H), 7.37-7.47 (m 2H), 31P NMWR
(d6-DVBO, 101 MHz) 5 16.(82~7¥81A BRIMS &%), ENY itz =3@QXBIM.
(MH). F Pale yellow oil, 1H NVR (d6-DMSO, 300 MHz) S

%- éz (7t,6 J % 7. 11;2: N@d)orles30i§4Hd3Il\/%F (d-BMseH00 MEz) § 1.24 (d, 7= 6.9
.51-7. 69 t

300 MHz) 6 4Tz Hé? gf 5493 1377"3‘31’ (ﬁ%}ljié%@?g“s?ﬁwe” 6.9 Hz, ,
(e6- DVBO, @ “fHz) SimEpR. 48@-4(1(11 (mJ4H)67.84- 14 (nd RYI), 8N (brs, 1H), °'P
(ESI, El) mz —0 3 ( 24 WR2 994 0RAA8215.12, Mg, 5, st EIY) mfz =
PCT/ | B2005/7004063 | Conpoun st r uct ure Description

1H NVR (dB-DVBO, 300 Mz)B8BBMHY (t, J = 7.5 Hz, 3H),

01.19 (t, J = 7.05 Hz, 3H) 2.91 (q, J = 7.5 H, 2H),

3.89 n 3a& 8-P-CEt (qui rﬂeuw%eoﬂa] HENYIRGSDE, 3OQN)HZ)5135 t, J=17.05
7.24-7.36 ( HR 7. 46- 7Hz53H)( %7-45%"(11%@5 "72577429((¢r£idﬂ)3737745 (m,
=2dl. 2 and df‘RFrtS Hz, . 1H) e

121.49 Mi)/)5 15066, M5 (Bl 7 7E7§1 (‘HH leDCNCIZI 49 MHz)
Gl, 1IHN (d6- DVMSO, 330G stz )d, 8= 41 BB 1P}, MSIESY) &/ 9 264211 (MH").
3H, - 9 2.4 (s, 3H), 3.85-3.97 (m 2H), 7.78-7.81

(m 1H), 7\82-7.84 (m InfoulEHbiOE NMR)CDF,,8d40 ME) S o(9M(t, J=7.5 Hz,

(P L s

1247 (t, J 19 Hz 3H) ,2.63Gad= 7.5 Bz, PH} 4(421 (044H), 7.34-7.41 (m, 2H), 7.58-
3.82-3.91 41- % é%%m,(m) 3@%40&93, 12163 519.53, MS (ESH
P-OH 1H), 6 .E/tl(m 1H) 3 (ME
Ot F QOl, 1H NVR (d6- DW%Z%G@WI%) 5 1.19 (t J =
6.9 Hz, 3H) 1 3.87-3.97 7_49 MI—}I% )
7 6-7. 64 1H), 7.78-7.® lbss o11 'H NMR (ds-DMS B00 2) § 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 I'ID'—OEt 1H), 3.93-4.06 (m, 4H), 7.27-7.31 (m, 1H), 7.38-7.51 (m, 3H),
OFEt 3IP NMR (d;-DMSO, 121.49 MHz) § 18.35, MS (ES") m/z =
255.06 (MH).
Colorless oil, 'H NMR (ds-DMSO, 300 MHz) & 1.23 (t, J = 7.05
2 @:@_ OFt Hz, 6H), 2.37 (s, 3H), 3.97-4.09 (m, 4H), 7.49-7.57 (m, 2H), 7.69
Ot (brs, 1H), *'P NMR (d;-DMSO0, 121.49 MHz) § 15.74, MS (ESH
m/lz =309.24 (MH".
o Colorless oil, "H NMR (d;-DMSO, 300 MHz) & 1.23 (t, J=7.05
2y p,’%_oa Hz, 6H), 2.34 (s, 3H), 2.63 (g, J = 7.05 Hz, 2H), 3.94-4.05 (m,
OEt 4H), 7.29-7.31 (m, 2H), 7.44-7.45 (m, 1H), *'P NMR (d5-DMSO,
121.49 MHz) & 18.71, MS (ES*) m/z = 257.4 (MI").
o Colorless oil, '"H NMR (ds-DMSO, 300 MHz) 5 0.88 (t, /= 7.2
B—OEt Hz, 3H), 1.22 (t, J = 7.05 Hz, 6H), 1.54-1.62 (m, 2H), 2.34 (s,
2z OFt 3H), 2.55-2.6 (m, 2H), 3.94-4.05 (m, 4H), 7.27-7.36 (m, 3H), >'p
NMR (ds-DMSO, 121.49 MHz) § 18.73, MS (ES") m/z = 271.36

(MH").
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3ai P-OH\ / Ot (m 1H), 19F NWR (d6-DMVMSO, 282.4 MHz)

S -109.3 (g, J=8.2 Br Hz, 1F), M5 (ES) nlz = 283/285
w@ kdp0544€2 O |1, 1H NVR (d6- DVSO, 300 MHz) 8 1. 1BCT/AB20d5/684063

7.05 Hz, 3H), P-OH3.87-3.97 (m 2H), 7.55-7.65 (m

1H), 7.85-7.91 (m 1H), 8.03- 3aj AEt 8.09 (m 1H),
CoBbPuNMVR ( d6- BIVBure121. 49 MHz) 8 11.94 ( ®esgiptipng 02

Hz, 1P), 19F NWR (d6-DMSO 282.4 Miz) -112.04 (m 1F),

M5 (ES+) m z/ = 228. 3 ( MH)ColddkssOi1| 'H NNk {diR14 8i6-NDNAFD,1.28 (d, J = 7.0 Hz,

300 MHz) .20 (§ ,19}:&] = 7%}@5]7212(513‘7‘%%_3}4)32?3 1@74(191(111, 4H), 7.36-

2Hp, 7.4-7. m i

P-OEt OH 7. '.’1 311345KH\)@H{)£765-8§P7I§3@% 21129434@31\@12*5771/5— 257 (MH").
11.26, M5 (ESI, Y mz = 221.03 (M). F GI, 1H NWR
(d6-DVBO, 300 MHz) 5 1.19 (t, J = 7.2 Hz, 3H), (r)

3.9-4 (m 2 7.81-7.53 Emn@PﬂHNMRRd&W‘EQdGOMIZZ(tJ 7.2 Hz,
1%% 25 ook @&QEP H é%ﬂ"zﬁ 37'5:( 83}853 4oy 053(1111415) 53&5‘% 87 (m, 2H), 7.57-

O, 28
19.4 Hz, 1F), -118.33 (dd7641m=33{)§Pd1MR1®D2/IS )1:2§()Hz) 8 18.62.
MB (ES) mz = 223.03 (M), 135 VD 2006/ 054182
PCT/ | B2005/ 004063 Tabl e ‘Qell@an%oﬁh@ﬂt@rmﬁﬁgr@o MHz) 8 1,22 (t, /=73 Hz,
Descr i pti on %’I geS 01 b, 49 O édﬁa@@%ﬁ@@%m) 74749
52ae0O~~ % !&Z
71 Hz 3|—|) O 4083 (m (ZHgH) 4P§TgIR((a(,DMSQ, 1? a_SG%Hz)81986 MS (ESI,
2H), 7.51-7.83 5a 10: ~N-@)m=21mH)8. 05-8. 11 (m
3H), 31P NMR (d6- O -SO DMSO, 101.256 MHz) 5 23.3, M
(ESI, H) na/ z = 532 ( MHyelloWhil,0ks @61, EOMr/oF 43 (MH*)NI\/R

(CDC13 300 8130(t J=7.2 Hz,3H), 4.22-4.34
(Mf 2H), B5- F’P@ﬁf(m 2H), 7.26-7.33 (m 6H),
7.42-7.54 (MM S5HPE
o Yellow oil, '"H NMR (dg-DMSO, 300 MHz) & 1,24 (t, J = 7.05
B OEt Hz, 6H), 2.28 (s, 3H), 2.42 (s, 3H), 3.96-4.06 (m, 4H), 7.22 (td, J
2ag )
OEt =,4.2 and 7.5 Hz, 1H), 7.41 (d, J=7.5 Hz, 1H), 7.62 (dd, J=7.5

and 13.8 Hz, 1H), *'P NMR (d;-DMSO, 121.49 MHz) § 20.29.

o 0il, 'H NMR (CDCl;, 300 MHz) & 1.32 (t, J = 7.05 Hz, 6H),
F‘@‘*,"OEt 4.04-4.19 (m, 4H), 7.12-7.19 (m, 2H), 7.78-7.87 (m, 2H), °F

2ah OFt NMR (CDCls, 282.4 MHz) & -109.18, *'P NMR (CDCl;, 101.256
MHz) & 18.33.
R Pale yellow oil, "H NMR (CDCl;, 300 MHz) & 1.36 (t, J = 6.9
Oﬁ_ OFt Hz, 6H), 4.08-4.23 (m, 4H), 6.96-7.04 (m, 1H), 7.30-7.38 (m,
2ai OFt 2H), *'P NMR (CDCL, 101 MHz) & 14.77-15.3 (m, 1P),"’F NMR
F (CDCls, 235.36 MHz) & -107.56 (m, 2F), MS (ESI, EI") m/z =
251 (MH.
Yellow oil, 'H NMR (d;-DMSO, 300 MHz) & 1.19 (t, J= 7.5 Hz,
0 3H), 1.24 (t, J =7.05 Hz, 6H), 2.89 (q, J = 7.5 Hz, 2H), 3.97-4.07
220 df,"—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)
§18.71, MS (ESL, EIY) m/z = 243 (MH").
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Cl O- 7.60-7.66 (m IH), 7.77-7.78 (m 1H), 7.85-7.92
5b 103N O (m 3H), 8.07-8.10 (m 2H), 31P NMR (CDCL3,

W@ 20608018256 MHz) 5 25.24, M5 (ESI, El) mz = BOWIB2005/004063

(MH). Slight yellow solid, 1H NVR (d6-DMBO, 300 M)
51,27 (t, J =7.1 H, 3H), 1,36 (t, J = 7.1 O P~O-\

Cohipourd) , 2. 3@trgsturebH) , 3.94-4.06 (m 2HPpeséiptién( g, 5cC

a O\ J= 7.1 Hz, 2H), 7.25 (s, 1H), 7.39 (s, 1H),
7.42 (s, NOIH, 7.53 (mowéﬂ“Hm DN 3bleMEbH) 1.23 (1, 7 = 7.05

7 65-7.71 OD; S% ::: 0 5
95 8.11 ( Hj?, 31|gmNn¥%’ Hé-?’ 3“?03156525‘%? ‘F??alﬁ’ﬁ‘)g 15-7.32 (m, 3H),

16, M5 ( BHPER z "7@@051((M-|)H) 1B EMROI20MSD B4 ABRIHE) § 17.71;
PCT/ | B2005/ 068Et Conpo L i ption F
Thi ck yel | ow 0|I 1H NI\/RH\?%%%ICEHJI?M9 %ﬁ?‘?g 1,37 (t,
J=7.2 H, 1,44 (t, 9
(m 2. 4. (q, ERASS %] levﬁgxz(dgﬂﬁéglyowf‘ 9?2%2‘ + 52 7.05 Hz, 6m),
32-7.36 (\n_1Hy, 7.48- 73%44({7@74}@14?5%@@ 49§Hjs 2H) 7.28-1.37 (m, 5H),
72360 7.63 H %%084 3 59?074% 4fbipip ﬁMRg%yIBM%SIZQ% MHz) § 17.97;
(m 2H), 31 L(CDC13, 101
NVR (CDC13, 282.4-Miz) S MigH %Z %%(Milﬁ) VB (ESI
El) mz = 550 (MH). r_ct Thi ck yel low oil, 1H
(CDC13, 30 ) S 1,38 ?qloﬂei‘fm’?Hd%MMdﬂ-%Mﬁo 3?[0 M@Z)(ftm (t, J=72
J= 7.2 Hz, &~ PO -Nz, 4H))99744.@3 QH)21)3-7.96. (m32H)7.65-7.7 (m, 2H),

izl—?)f 7.723I;|z,7 %%tléb d %W#Dyéo 1%14]9 ﬁﬁg?ﬁbs'éz MS (ES") m/z =

7.6-7.95 (m SH) 07-8.2712MH) O 2H), 31P NMR
(CDC13, 101.256 MHz) 5 22.76,

NG Oil, 'H NMR (d,-DMSO, 300 MFz) § 1.24 (t, J = 7.05 Hz, 6H),
31
2as L ogt 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").

Yellow oil, 'H NMR (ds-DMSO, 300 MHz) & 1.25 (t, J= 7.2 Hz,
Qﬁ_ OFt 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,-DMSO0, 121.49 MHz) § 13.5 (d,
J=8.7Hz, 1P), F NMR (d;-DMSO, 282.4 MHz) & -108.43 (m,
1F).
Orange oil, "H NMR (d,-DMSO, 300 MHz) & 1.25 (t,J=7.2 Hz,
@_P OFt 6H), 4.04-4.13 (m, 4H), 7.82-7.90 (m, 1H), 7.96-8.01 (m, 1H),
2au 8.15-8.18 (m, 1H), *P NMR (d,-DMSO, 12149 MHz)
§ 12.83 (d, J = 8.02 Hz, 1P), °F NMR (d;-DMSO, 282.4 MHz) -
108.7 (q, J= 8.2 Hz, 1F), MS (ES") m/z =258.2 (MH").
0Oil, "H NMR (ds-DMSO, 300 MHz) & 1.25 (t, J = 7.05 Hz, 6H),
ram @P Ot 3.97-4.13 (m, 4H), 7.46-7.53 (m, 1H), 7.57-7.66 (m, 2H), 7.84-
7.96 (m, 1H), *'P NMR (d,-DMSO, 121.49 MHz) & 13.64, MS
(ESL, EI") m/z = 249.05 (MH").

Colorless oil, *H NMR (CDCls, 300 MHz) § 1,32 (t, J = 7.3 Hz,
P OEt 3H), 4.08 (q, J = 7.3 Hz, 2H), 7.42-7.56 (m, 3H), 7.79-7.86 (m,
2H), 10.67 (brs, 1H), *'P NMR (CDCl, 101.256 MHz) § 21.3.

3a
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M5 (ESI, El) mz =566 (MH). \ Thick yellow oil, 1H

NVR (CDC13, 300 MHz) S 1.23 (t, J = 7.5 Hz, 3H), 1,37
W@ 2go6d35418¥. 05 Hz, 3H), O-~P-O -~ 1,44 (t, J =PC1/BB2bIr5/004063

311), 2.68 (g, J =7.5 Hz, 2H), C \ O- 4.06-4.18 (m

2H), 4.5 (q, J = 7.2 Hz, 2H), 7.3- 5f NO7.39 (m
Condfdund 7. 47- 7. Béicfirea, 2H), 7.59-7.76 (m DeScpidrBH),

7.87 (d, J =1.8 Hz, 1H), 7.91 (dd, J = 1.5 and 9 Hz,

IH), 8.07-8.1 (y 2i—|) ,  3tHodRil, HODAR 3¢DAIZ BootaHNHZ)31%, J = 7.05 Hz,

y (N(SZDEE %m% s 1?@8 2@%\/@ 613)953'371%&9 %ﬁc‘ ?!15%4 hﬁ)',"7.42 d J=

NR
(t, J =7 L ORL1), 4. 098 HR2D),9.64 (rs SHY P NpAR) (CDGLE1.256 MHz) §
(qd, J = 2 and 7.2 Hz, 2k 3¢ fa bs1@r) 32216 i) = 2
?nd 9.H)2 Hz, 1H), 7.48-7.53 (in, 5g N O 2H), 7.57-7.64
m 2H), 7.68-7.79 (m 1k 88'u RBR @, 30d MIZ¥s I8 (1, /= 7.05
1H), 7.94 J i .6 oo bz, 1}1-%(,@)8.3’04-8. 1)2(rf17(’ B
3H), 8.16-8\2 /mh ity 3P 4QRLE ERCE, 7 Ph1oA s 26585 (m 280,
2¥.62, 19F N\R ( 13, 235 (30 1) NMR (G312 282MVIIBSI-106 (m, 1F), *'P
El) mz 137 WO 2006/ 054182 @ﬁy I}gggs() / %9@ _
Conpound structure Descr M G G?ﬂl}% gﬁ Gih B m/z= (M)
solid, 1H NMR (CDC13, 300 MHz) S, 1.4 ON (t, J= 7. 05
Hz, 3H), %6 (t,.J= 7.2 Oplpriesypll HNMBACDGL, 390 MHR 0 big(t, /=7.05 Hz,
g. EIEZS (? H) J 2 1 éjﬁt(ZH) 3HY, 437 (duiitlplet)J = Th5 O; 2H),2.53-7&N @, 1H), 7.78-
’ ’ ) m y . _ ( 3 T .
atfd J = 7.8 Fz, 4, 7. SZ%F%L, ”%72&281%%3% SR G 7 Fo1256 Mtz
7.95 (dd, J = 1.5 and 8. 7 1&#9, “FHyMR eI, 382147 MHp)d 663 MS (ESL, E)
31P NMR (CDC13, 101.256 Mz .6 Mﬁﬂ): 64, Ms (ESI, El)
mz = 557 (MH). White solid, fERVR (CDC13, 300 M)
6 1.38 \¢ Colorless oil, 'H NMR (CDCl, 300 MHz) § 1.33 (t, J = 7.05 Hz,
X @_ﬁp?_ OEt 3H), 4.04 (quintuplet, J = 7.05 Hz, 2H), 7.27-8.09 (m, 5H), *'P
e
OH NMR (CDCL, 101.256 MHz) & 16.59, MS (ESI, EI') m/z = 212
(MH. '
cl Colorless oil, 'H NMR (CDCls, 300 MHz) § 1.33 (t, J="7.05 Hz,
?:')_ OFt 3H), 4.1 (quintuplet, J = 7.05 Hz, 2H), 7.51 (1, J = 1.8 Hz, 1H),
3f O 7.62 (4, J = 1.8 Hz, 1H), 7.67 (d, J = 1.8 Hz, 1H), 11.63 (brs,
cl 1H), *'P NMR (CDCl;, 121.49 MHz) & 15.74, MS (ESL, EI') m/z
=255 (MH").
Colorless oil, 'l NMR (CDCl,, 300 MHzZ) § 1.26 (t, J = 7.5 Hz,
o 3H), 1.33 (t, 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 (CDCls, 121.49 MHz) & 21.63,
MS (ESI, EI') m/z =215 (MH")
Colotless oil, "H NMR (CDCls, 300 MHz) 8 1.25 (d, J = 6.9 Hz,
o 6H), 1.31 (¢, J = 7.05 Hz, 3H), 2.88-2.98 (1, 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 MHzZ) 8 21.85, MS (BSI, EI*) m/z = 229
(MH")
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Br (t, J =7.05 Hz, 3H), 1,46 (t, J = 7.35 Hz, 3H),
PO-*'\ 4.10-4.19 (m 2H), 4.53 (g, J = 7.2 Hz, 2H),
WO 2@6/08418D- -\ 7.37 (m 2H), 7.49-7.55 (n 2H), FCBIB2065/004063
(n-4 51 NO2H, 7.77-7.84 (m 1H), 7.87 (d, J = 2.1
Hz, 1H), SO02Ph 7.93 (dd, J = 1.8 and 9 Hz, 1H),
Cogwgud (m 1kfructu@ 07-8.11 (m 2H), 31PDedfRifticbCl3,
121.49 MHz) 6 22.11, M5 (ES-') mz = 609.73/611. 77
(MH) . Thi ck\yel | W Oi I mlmoﬂdﬁm&m&o@mmf@)sm (d, J=7.0 Hz,

51.16 (d, J iHz, ,
O3-P0- 11\ 3 Z'PE(tt Vw2l ég) 4%441?9’@5; 32 (59 1H), 7.45-7.59 (m,
7.2 Hz, 5 €1 0 OH 3H) | 22P8,83~22(19§11(Im3PM(CDCB,32(ﬁ9NIH29519 16.

7.2 H, 2 NO445(q,J=705Hz 2H), 7.45-7.69
(m 7H), S02Ph 7.75-7.79 (m 2H), 8.05-8.1 (m 3H),

M5 (ES) i 73.8 (M—@o}orle@hll\@mwcmu, 00 Mﬂ%)pfuwm (d,J=7.0 Hz,
(d6- DMBO, 3 S (ztas d 38), .04 72 ¢m 34, 733 (:3B), 7.36-7.83

(go-Dweo, 2 2 (%H) 43!22@1,1119#5&@ 3H31 (m,
= 7.0 Hz, 2 503'65kCI D&“o \sz 19 %Hjl) P NMR

7.44-8.10 (m 18H), 31P NVRCLN2049 Bz DVBC, MAESHE)NMAZ 263 (M.
6 22.07, MBS (ES) mz SO2Ph = 608 (M). 138 WD
2006/ 0541820PCT/ | 52005/ 00zt Madess 60 MDEMRACBLTL, 300 MIER) & 1.32 (1, J = 7.0 Hz,

Descri ption yel | ow o 3L RN d6- D, 1,49
336 M) s@a\ t(Es%)’?’Sﬁg ok (@%p‘i"}@o 705538705109
c\ 0 CHt ggzph OCHB. VT 44E(mpﬁﬁd]é>r25 (b{INQVRP NMR (CDCls, 121.49

(CDC13, 300 MHz) 6 1.37 yimysd056.7- 2 Hz, 3H), 1.45 (t,
J=7.2 Hz, 3H),

FsQ Light orange oil, '"H NMR (CDCls;, 300 MHz) & 1.36 (t, J = 7.2
an O&OB Hz, 3H), 4.16 (quintuplet, J = 7.2 Hz, 2H), 8.06 (brs, 1H), 8.22
(‘)H (brs, 1H), 8.27 (brs, 1H), 10.95 (brs, 1H), *'P NMR (CDCL,
FsC 121.49 MHz) § 15.19, MS (ESL EI') m/z = 322.99 (MH).
R Light orange oil, "H NMR (CDCl;, 300 MHz) & 1.34 (t, J = 7.05
@—g—oa Hz, 3H), 2.4 (s, 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 7.04-
3q S 7.08 (m, 1H), 7.27-7.35 (m, 1H), 7.4-7.43 (m, 1H), 11.37 (brs,
HsC

1H), *'P NMR (CDCls, 121.49 MHz) § 19.37 (d, J= 9.6 Hz, 1P),
MS (ESL EI") m/z =219 (MH").

(li Yellowish oil, "H NMR (ds-DMSO, 300 MHz) & 1.18 (t, J = 7.1
" (|) ;OEt Hz, 3H), 3.87-3.97 (m, 2H), 7.55-7.67 (m, 3H), 7.98-8.18 (m,
' 3H), 8.53 (d, J = 8.4 Hz, 1H), *'P NMR (d;-DMSO, 300 MHz) §

14.76, MS (ESL, E1") m/z = 237 (MH").

R Yellowish oil, '"H NMR (CDCl;, 300 MHz) & 1.25 (d, /= 6.9 Hz,
g_ oH 6H), 1.31 (t, J = 6.9 Hz, 3H), 2.70-3.00 (m, 1H), 4.00-4.20 (m,
3s (‘)Et 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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/ 3.81 (s, 3H), 4.05-4.18 (m 2H), 4.53 (q, J = 7.2
i-p-P=OCI 0J Hz, 2H), 7.07 (dt, J = 1.2 Hz and 8.1
woi200605)182 5n 7.28-7.63 (m 7H), 7.87 (d, J = PCLIB2b3004063
7.90 (dd, O S02Ph J = 1.5 Hz and 9 Hz, 1H), 8.08 (dd,
J =1.5H and 7.5 Hz, 2H), 31P NMR (CDC13, 121.49
Corvpt)nd 624. 00stHB®DMeYel | owi sh powder, 1H RefRripthoxC13, 300
MHz) 6 1.38 (t, J =7.2 Hz, 3H), 1.47 (t, J = 7.2 Hz,
3H, [/ 3.85 (s, 3H, 4. J:81oﬂqsoluiﬁmaabpl32}a§)m)5327(d J=6.9 Hz,

I(—g’ ang 8.7 gy /?ﬁéi g‘g“ 2?)9’ 31%), ﬁéﬁjg%%lﬁ) 07-4.16 (m,
Her, 1H), 7- 55b (m 2H), 5.17 (65 FH05 666 (pys, 1) 7.83-7-95 (m, 2H), *'P NMR

7.8-7.94 (if, 4HPH  SO2PhcSei) 82 @19 8117.8HMs (BER)ME = 254.3 (VH.
(CDC13, 124.49 Miz) 6 24Q36 les (ESI, El) rdz( = 5*N (
(MH+) . OPH3 Yel | owi sh powder, 1H NVR (CDC13, 300 MHz)

S 1.36(t,J:72Hz 1.38 (t, J = 7.05 Hz, 3H),

3.55 (s, foudespel, AH PBIR (GPClyp 40 Mifz) p31-33 (¢, J = 7.05

Egﬂ il—l): 7.2 Ori S 2|—|),Hz6318)246(@12nu(pm JEH) .05 Hz, QF), 7.247.28 (m, 1H),
7.89-7. '53é 3H)0H 7 6- 772’3’7(‘2111“’1@ ;%Sg&g("béﬁﬁ“%m) P NMR
8.03 (d, 9 = 2.1 Hz, 1HYCDEL09L49 M) Eri.62(6) = OPIZNVIR

(CDC13, 121.49 MHz) S 21.9, M5 (ESI, El) in/z = 562
(MH) . 139\WWD 20%0541820%&/5MBZH0M®04@6@0 EWNIB Bl 17 (¢, J = 7.2

i Btion CF3; Yghl S‘M ﬁlh.fi’%\%rafﬁlﬁzl\&@ﬂ) 2.61(q, 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").

Yellow oil, "H NMR (ds-DMSO, 300 MHz) 5 1,18 (t, /= 6.9 Hz,

(CDC13, 12
Mz) 6 -

3 @-('P?—oa 3H), 2.36 (s, 3H), 3.87 (quintuplet, J = 7.2Hz, 2H), 7.33-7.42 (m,
OH 2H), 7.44-7.55 (m, 2H), *'P NMR (ds-DMSO, 101.256 MHz) 8
16.41.
Yellow pale oil, 'H NMR (ds-DMSO, 300 MHz) 8 1,19 (t, J ="
22 Qg—oa 6.9Hz, 3H), 2.30 (brs, 3H), 2.45 (brs, 3H), 3.87 (quintuplet, J =
OH 7.5Hz, 2H), 7.18-7.27 (m, 2H), 7.57 (d, J = 14.4Hz, 1H), *'P

NMR (ds-DMSO, 101 MHz) 6 15.79.

Yellow pale oil, 'H NMR (d-DMSO, 300 MHz) & 1,17 (t, J =

3 II:I’—OEt 7.05 Hz, 3H), 2.27 (brs, 6H), 3.85 (quintuplet, J = 7.2Hz, 2H),
aa
OH 7.23-7.27 (m, 1H), 7.37-7.47 (m, 2H), *'P NMR (d-DMSO, 101

MHz) § 16.92, MS (ESL, EI*) m/z = 215 (MH").

R Pale yellow oil, "H NMR (d;-DMSO, 300 MHz) & 1.17 (t, J =
0
F‘<i>jl’|—oH 7.1 Hz, 6H), 3.84-3.94 (m, 2H), 7.51-7.69 (m, 3H), °F NMR (ds-
3ad OEt DMSO, 300 MHz) & -141.87 (m, 1F), -137.91 (m, 1F), *'P NMR

(ds-DMSO, 101.256 MHz) 5 12.80 (d, J= 6.5 Hz, 1P), MS (ES,
E1Y m/z = 223 (MH).
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F3C\ / 63.3, M5 (ESI,

El

) Mz =668 (M). 51 A ~\ O

N O S2Ph F Yellow sh powder, 31P NMR (CDC13, 121.49

WOREY/0S12D. 86 (d, J =

7.8

Hz, 1P), 19F NVMR F3BCT/1B2005/004063

~O-P-0 (CDC13, 282.4 Mz) S - 63.2 (s, 3F), -108.7 (q,

J 5s A A =7.3 Hz,

1F),

M5 (ESI, El4) rn/z = 618

Cofrigelind N O SERBGtuiéel | owi sh powder, 1H NWRs¢gRonR3, 300

MHz) S 1.36 (quintup
(m | 2H), 4M2 (q,

| et
J =

J =7.2 H, 6H), 4.09-4.3
6i1, 9 N&R @FHDMSE, Db Mgl 5 1,18 Ft, J = 7.5 Hz, 3H),

2.1 Hz 5u C " O-P O and 191}'%0 1"9%572174@7 g ((;E&:G;@HZ 2H), 3.89

7.71 (d, Js
8314- 8. 09
Hz, 1H), 8.
121.49 MHz) 6 24. 31,

Yel | owi sh powder, 1H
J =172 Hz 6H) 1.38

\ OBt 4.25
73€95-7. 10

8||\ O( Hz
OEN cO

’8.08 s Phl}f na 74%kd4, 7 318 DV 48063317, 18), *'P NMR (ds-

NI\/R
(t,

@uisteplqtqEr 7.05 B2, 2 w-vamdnwzm 746-7.52 (m,

%ﬁ%ﬂ%l 4%%52 |§/|—1|Z§6 %}33 <§§12M§'1')Wz 215 (ME).

4. 55 {4, 3H)3.85-7HA, 2}2)H) 78-7.81 (m, 1H), 7.82-7.84 (m,

1.46 (t, JNCG7.2 % 3H), O égh@dlb@ia-pmo%q)mz&adgsg JF 69 Hz, 3H),

Hz, 1H), b5y OZPQE
4H), 7.86 (d, J =

3ag n

F
®
3ai P—OH
OEt
Br
NG
0
P—OH
3aj OEt
F
P OEt
3al

31 71}§1 %9937 éB, m;z}, "%M%W%]?MQO 121.49 MHz)

. 8 Hzd 1116A)MS azs%/z(—ﬂaw 2JMEN8. 7 Hz
and 1.8 Hz, 1H), 8. 06 8.11 (m 2H), 31P NWR (CDC13,
121. 49 22.83 (d, Oil,2H NMG(dRMSOMBO(NES) Sril I (57 = 7.1 Haz, 3H),

1.3 (s, 9H), 3.82-3.91 (m, 2H), 7.41-7.53 (m, 2H), 7.59-7.61 (m,
1H), 7.66-7.71 (m, 1H), MS (ES*) m/z = 243 (MH").

0il, '"H NMR (d,-DMSO, 300 MHz) & 1.19 (t, J = 6.9 Hz, 3H),

" 3.87-3.97 (m, 2H), 7.4-7.49 (m, 1H), 7.6-7.64 (m, 1H), 7.78-7.82

(m, 1H), ®F NMR (d,-DMSO, 282.4 MHz) § -109.3 (g, J = 8.2
Hz, 1F), MS (ES") m/z = 283/285 (MH").

0il, 'H NMR (ds-DMSO, 300 MHz) § 1.19 (t, J = 7.05 Hz, 3H),
3.87-3.97 (m, 2H), 7.55-7.65 (m, 1H), 7.85-7.91 (m, 1H), 8.03-
8.09 (m, 1H), *'P NMR (d,-DMSO, 121.49 MHz) § 11.94 (d, J =
8.02 Hz, 1P), F NMR (ds-DMSO, 282.4 MHz) -112.04 (m, 1F),
MS (ES") m/z =228.3 (MH).

0il, '"H NMR (d,-DMSO, 300 MHz) & 1.20 (t, J = 7.05 Hz, 3H),
3.87-3.97 (m, 2H), 7.4-7.47 (m, 1H), 7.51-7.59 (m, 2H), 7.83-
7.91 (m, 1H), *'P NMR (d~-DMSO, 121.49 MHz) & 11.26, MS
(ESI, EIY) m/z = 221.03 (MH).

0il, 'H NMR (d,-DMSO, 300 MHz) § 1.19 (t, J = 7.2 Hz, 3H),
3.9-4 (m, 2H), 7.31-7.53 (m, 3H), *'P NMR (ds-DMSO, 101.256
MHz) 6 8.05 (d, J = 5.5 Hz, 1P), ’F NMR (ds-DMSO, 282.4
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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592 (MH). 140 WO 2006/ 054182 PCT/ |1 B2005/ 004063

Conpound structure Description; C Yellowresin, 1H
wWOReEDEA3, 300 MHz) S 1.42 F (t, J= 7.05 HzpPCBH2005/004063

1.49 (t, J =7.2 Hz, 3H),4.11- 4.26 (m 2H), 4.57 (q,

J =7.2 Hz, 2H), 7.23-7.27 OQP-O° (m IH, 7.38 (dd,

J=1.8 and 9 Hz, 1H), 7.5Tabk2 CI O 5w -\ (m 3H),

762772(m2H) 787788(m1H) N, O7.94-7.98

conBhorkt) isg) s o 76 (E (e Mz & 58426 ?&fﬁ%&

1H NWR (d6 DVBO, 300 S 1,27 (t, J=
1,37 (t, J= 7.2 Hz, 234(s,3H), 397402(m
2H), 4.44 (q, J= 7, 2 2H), 7. 34Eol5r1esa>ﬂ CH\NBEEO(dZ-DBB0, 300 MHz) &

(m 2H), 751755(‘ 21an
7.65-7.72 (ol 41 7%/9\ .’_§ 71H}|_§)H) 136(tN‘|</R71HZ 3H),
S’B'ZBP: 4(3E§ J =g 1) Hz, 2H), 7.51-7.83

(g6- DVBO, 101. @ ¥on 57
z = 546 (MH) ~gtN 1IHGWR (d6 DMESOUHSOQWB-IZD (&, 3R PP NMR (ds-
t, J 7.05 Hz, 3H_54039 (t, 5

Ezs, 6H . 3.96-4.943(m 2I(—I) 4, 45’113% 1&'659%%)5@32?43@1 BI') miz

2H), 5aa Cl O, ~P oi7 34 (m 1|=|)532(MH¢B 7.58 (m

3H), 7.66-7.72" -\ oH), 7.77-7.83 (m 2H),

8.09-8.11 (m 3H), N O 31p NMR (d6-DVSO, 101.256 M)

S 23.64, M5 % SO02Ph«ESl, El) m%m?éﬁ%%M‘ﬁﬂmE(@él&mmm)&

yellow oil, 1H NMR D0, 300 5
6.9 Hz, 3H), 1,37o(y=4=)7 2 H, 3#8(”217%)@221{)1@ ?(41%4(H%ZH)5512
2H), 4.46 ( J- A~d , 7. 44 CQ)07.76- 68 @nodH)42-7.54 (m, 5H),
7.65-7.71 ((g“@[\g-jg)q\% (M 7.60-7.66 (m, 1H), 7.77-7.78 (m, 1H), 7.85-7.92
Sb N 0 (m, 3H), 8.07-8.10 (m, 2H), *'P NMR (CDCL,
0=57° 101.256 MHz) § 25.24, MS (ESI, EIY) 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/\ Hz, 3H), 2.30 (s, 6H), 3.94-4.06 (m, 2H), 4.4 (q,
Cl 0 J=17.1Hz, 2H), 7.25 (s, 1H), 7.39 (s, 1H), 7.42 (s,
5c N\ ™\ ) (s, 1H) (s, 1H) (
N Y 1H), 7.53 (dd, J = 2.1 and 9.0 Hz, 1H), 7.65-7.71
O,‘Sao (m, 2H), 7.77-7.82 (m, 2H), 8.05-8.11 (m, 3H),
*'P NMR (ds-DMSO, 101.256 MHz) & 23.6, MS
(BSI, EI') m/z = 560 (MH").
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5ad -\ 1H), 7.88 (d, J= 2.4 Hz, IH), 8.06-8.11 (m

3H), N O 19F NMR (d6-DMSO) 5 -109.98 (m iF) + OO
W(Szooismpuszete, 31p NWR (d6-DMSO, 101 MHz) S 20rd/IK2005/aD4063

8.4 Hz, 1P), Ms (ESI, El) miz = 569 (M2H . 141 WD

2006/ 054182 PCT/IBZOOS/ 004063 Conpound structure
Confpemiodi ption F P #eddbgw oi | ; 1H NVR (d6- DVBOPes@ptiRez)

S 1.22-1.30 (m 6H), 4.95-4.13 (m 2H), 4.31 (d, J=

OlL~P-O--\ 7.2 Hz, 2H), % 25-7.45 ’(Imk;@ﬂi)woiiz.‘EWM@DCL,3oomz)6

= 9.3 C Oand 2.0 bz(1H), 7.66¢ ( _

8.06-8.10 (m Sae dH) . 31P f?a %31\}%%%&644M‘é 7.2 Hz, 3H),

6 13.91, 19F OS. cg d6- DVSO) 803 W%@H)(HNM » 2H), 7.11-

(ESI, E) mz TP~( Yel | ovap o), 133-16¢Rm, 1H), 7.48-7.54 (m,
4R) 0

i~
(d6- DVBO, ~ 361 O (t1 I~ %%) 59&?537(3%"'1%3/3%{3_@3 (m, 4H), 8.07-

J= 6.9 Hz,
2.76 (q, J = 7.5°H N , a -\ 38%@142111331(>mqqp013, 101.256 MHz) &

4.24-4.35 (m 2H), 033307 42 5ah
7387 6 (m 3t % b 8 (m 4}_@306 Eg; 3,28241\%11@510536
3H), 31P NMVR (d6-D 101 MHz) @Li@ M§(E I) @& 550 (MH)

El), mz = 560 (MH<G |, 1H NVR (d6- DVSO, 300 M) S

1.25 (s, O9H), 125(tJ:72Hz 3H), 1.39 (t, J =

7.2 Hz, O-~P- O~\ 8. gc?l (m  2ihick ¢b1éWb oif,dsT NMR L, 300 MHz) &
H, 2H), 7 47 Cl m 2H) 5 .
7.75-7.83 (m 3H).o. 8. 05- é’%‘t 7%»%2%?1@6% 7.2 Ha, 31,

(d6- DMSO, 121. 49 %Ftro/‘5< 0 |\/Hz)10954QIarm62H)|\/E§3((msj 7.2 Hz, 2H), 7.35
to/z = 588. ﬂ\@f\%)_ko_l\t' NVR ( @aC13,2.1300 oMz huh 757443 (m, 1H),
(8, J=7.05 N © 7.48-7.54 (m, 3H), 7.6-7.95 (m, 5H), 8.07-8.1 (m,

0=§7° 2H), *'P NMR (CDCL, 101.256 MHz) & 22.76,

@ MS (ESL, EI") m/z = 566 (MH").
Thick yellow oil, 'H NMR (CDCl;, 300 MHz) &
Q_/ 1.23 (t, J=17.5 Hz, 3H), 1,37 (t, J = 7.05 Hz, 3H),
O\\P\O/\ 1,44 (t, J = 7.2 Hz, 3H), 2.68 (q, J = 7.5 Hz, 2H),
cl N\ o—\ 4.06-4.18 (m, 2H), 4.5 (q, J = 7.2 Hz, 2H), 7.3-
5f N O 7.39 (m, 3H), 7.47-7.52 (m, 2H), 7.59-7.76 (m,
oz\S‘O 3H), 7.87 (d, 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").

Yellow solid, '"H NMR (CDCls;, 400 MHz) § 1.39
QCF3 (t, J = 7 Hz, 3H), 1,44 (t, J = 7.2 Hz, 3H), 4.09-
O‘\P\O/\ 423 (m, 2H), 4.53 (qd, J = 2 and 7.2 Hz, 2H),
cl N\ O_\ 7.35 (dd, J = 2 and 9.2 Hz, 1H), 7.48-7.53 (m,
5g N 0 2H), 7.57-7.64 (m, 2H), 7.68-7.79 (m, 1H), 7.88
os‘S‘O (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 (CDCl,, 101.256 MHz) § 22.62, ’F NMR

(CDCLs, 235.36 MHz) § -63.2, MS (ESI, El") m/z
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1

CN Hz, 3H), 1.47 (t, J = 7.2 Hz, 3H), 2.44 (s, 3H), 4-
4.25 (m 2H), 4.55 (q, J = 7.2 Hz, 2H), 7.37 (dd, J O
wW@PWo6/054182 1 and 9 Hz, 1H), 7.52-7.65 (m 4H), FCBEB2602004063
C O5aj -\ (m 4H), 8.08-8.11 (rn, 2H), 31P NMR
(d6-DVBO, N % O 101.256 MHz) S 21.58, MS (ES) mz =
Confpbndt O S; O ( Méfructutd2 WO 2006/ 054182 Description
PCT/ | B2005/ 004063 Conpound structure Description Cl
G 1, 1H NMVR (d6-DMBO, 300 M+iz) 6 <lsoa@vmh, J= 7.2 H,
3H), 1.26 (t, J = 6.9 Hz, 3H), 4.03(q, J = C O PO
N 7.2 H, 2H), 4. 18@%9 n, 2|—|)Ye113w5(21d7IIBSMRI(GDC]5aB0 MHz) § 1.4
| \ \ 3H), 7.66-7. 4H) | 2 . 3H). 4.0
7.92°8 N O (n4 14}/, 05-8. 09 (475l e =72 v 30,
(d6-DVBO, SCePh 12H-d9 WHz) 8 1842?611% B ATy /i 2 He, 2H), 7.37 (dd, J
565. 93 (M‘%' (d6- DVBOy.1 300 iz, H5117.87 (G 4H), 7.80 (dd,
3= ON 7.05 (t, J=,7,05 He, A _
(in, 2H), 4. 467qNJ.©7.05 H, oH 93’“/“56735%’,1}@7284](9’J 2.1 Hz,
2.1 5al C P-O~ ard 9 Hz, 1H), 7LBAL%.(3dJEkS @7 Hz, 1H), 8.07-8.17
7.79-7.84 (n-4 1H) . 91-7.99 ( ?IW“PW(@D@I? {056 MHz) &
5H), 19F 10: \N p ( d6- DVBO, NHZ% 17. 68
(g, J = SO2Ph 8.2 B/ 1F), MB (E%)G‘W%(ESI@# '”/(-’WPW(MH)
Waite solid, 1H NVR (d6-DMSO, 300 MHz) 6 1,34 J =
7.1 Hz, 3H), 4.05 ( 14,20 (Wiite spg, ' FMGD (G, 309 M) 5 138
=H)2-1 and 8. 7Hz,( 1H\_2/4877. 61 6@ k76 HE(3H), N (M= 735 bz, 31)
5H), 7.68-7.75 (nMs 8.02 (br
(brs, 1H), %?- 77 (b STO/BES 31P M%@é‘“o%)%og%ﬂ 0 /% Ha 2H), 73-
101. 256 MHz (BSI, Er)7.3 zn,_2}1;,6349zm-|§m, 2H), 7.6-7.67 (m,
5i o) 2H), 7.77-7.84 (m, 1H), 7.87 (d, J = 2.1 Hz, 1H),
SO.Ph 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 (ESY) m/z = 609.73/611.77
(MH").
Thick yellow oil, "H NMR (ds-DMSO, 300 MHz)
©_< § 1.16 (d, 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).
o Yellow solid; 'H NMR (d;-DMSO, 300 MHz) &
Q 1.30 (t, J = 7.0 Hz, 3H), 1.35 (¢, J = 7.0, Hz, 3H),
O\\P\o/\ 4.05-4.12 (1, 2H), 4.46 (q, J = 7.0 Hz, 2H), 5.56
K cl N\ O—\ (d, J = 12 Hz, 1H), 7.44-8.10 (m, 18H), *’P NMR
N © (d-DMSO, 121.49 MHz) § 22.07, MS (ES") m/z
SO2Ph = 608 (MH).
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White solid; 1H NWVR (d6-DMSO, 300 MHz) 8 1,32 (t, J =
7.0 Hz, 3H), 2.26 (s, 6H), 3.90-4.03 (iL, 1H),
wd 208084182 (m 1H), 7.21 (s, 1H), 7.29 6b 01- PRDH2005/004063
7.33 (m 3H), 7.57 (dd, J = 1.8 and 9.0 Hz, 1H) a
NH2 7.60 (d, J= 1.8 Hz, 1H), 7.99 (brs, 1H),
Compbusd N O 1H), Btugtwéedrs, 1H), 31P NWVR (d6- mtwn
101.256 H MHz) 8 31.3, Ms (ESI, EI) miz = 391 (MH). F
Wiite Solid, 1H NVR\ d6- DVSO, 30QThidkizpllsy off, *'P, BYIR( (-DMSO, 121.49

J=6.9 HZ, 3 4- 4. m/z .
! .7 6 BRI o)

1H), 7.31-7.4 (m 3 )

7.74-7.83 (rn, ZHX)\ (brs, 1H), 10.18 (brs, 1H),

@G \ NH2 12 l79 brs 31P NWR (d6 DMSO, 121.49 H O
M) 6 29. 29, -DVBO, 282.4 MHz) 143 WO
2006/ 054182 P 04063 Conpound structure
Description 6 -106. (ESI, El) rnfz = 381 (WVH). \
C Wite solid, 1H NRRNd6-DVBO, 300 MHz) 5 1,35 (t,
J =7.05 Hz, 3H), 4-4.09 (m 1H), 4.17- P-O'-' 4.25

(n 1H), 7.3-7.35 (@cHdll), 7.55- 7WHt fowdersEH OMBNEEDE, 300 MHz) 5
6H), 8.05 (brs, ., 10.07 (brs, gﬁ)( J12728142§ $.45 N4372H23H)
1H), 31P NMWR (d O 121.49 M 28, (]%

El) mz = 397 (MY \White solid, W&I\?@(%“é“d@é@ obhs3 (@ /=72
WMHz) 6 1.13¢(t, . J=/7.5 J:}ﬁ 3H), Az 38),(t07 @& J6: B2 Hz and 8.1 Hz, 1H),
1), O'P-O\ J= 7.5 H , (

1H), 4.14 6e mﬂ'&), 7.3 (dﬁzgzaﬁf’(m%e}g%ﬁ BY 72, 15D, 7.90 44,
Hz, 1H), 6e \ N O 750 7.5 (m 3H)=157H25861d?fbﬂ1“%>n/§08<d““15ﬁz
3H), 8 (brs, 1H), H 10.31 (brs, 14j;7.5%, 24, {ONSR (@B, 121.49 MHz)
M5 (ESI, EI) na/lz = 391 (WVH). te52<,400i d, 31P NWR

P~g

(CDC13, 101.256 MHz) 5

HsCO

Cl

5p \

OCH,;

—~0-P=0
© _/

5q SO,Ph

139

Yellowish powder, 'H NMR (CDCl;, 300 MHz) &
1.38 (t, J = 7.2 Hz, 3H), 1.47 (1, J = 7.2 Hz, 3H),
3.85 (s, 3H), 4.13 (q, J = 7.2 Hz, 2H), 4.53 (g, J =
7.2 Hz, 2H), 6.97 (dd, J = 2.7 Hz and 8.7 Hz, 2H),
7.34 (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 (CDCl;, 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), 4.42 (g, 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
(CDCls, 121.49 MHz) § 21.9, MS (ESL, EI") m/z =
562 (MH").



Q cF3 Whi 29.02, 19F NMR (CDC13, 235.36 MHz) 6 -61.07,

6f O-~P° O~ M5 (ESI, E1) in/fz = 431 (MT). O N2 NO
woRd06MBd1BE sol id, 1H NVR (d6- DVMSO, 400 MHz) 5 PCMIEBR20GB004063

(t, J =7.05 Hz, 3H), 4-4.12 (m 1H), 4.17- P-Q\ 4.27

(m 1H), 7.33 (dd, J = 2 and 8.76 Hz, 114), C NH2
Compds@d(dd, J = 1.5Guciwe 8.78 Hz, 1H), 7.66 (@Pesgiptiogg N

01.99 Hz, 1H), 7.73 (td, J= 3.3 and 7.78 Hz, 1H), H

7.97-8.08 (m 311),6F8.17-8.21 (m Ydibjsh ﬁhw@&”(Pbﬁ\EMER (CDCl;, 121.49

1H), 12.83 (brs, 14, 31P NMWR (d6 )
6 28.62, MB (ESI/ EY) n’iz = 388 g‘%’%fh i'te SCME)ZSMNH{Z)S
1H NVR ( d6- DWEO 5 1.1663HMS 81%1591/442668945“
17(d J = 6.9 Hz > 61 1.34 (t, J= 7.05 Hz,
d o~ §_¢7406(m1H) 4.15-4. 23
(m 1H) 7.31 1/8 NO and 8.7 Hz, 1H),
7.42-7.66 (m & 01 brs, H 1H), 10.31 (brs, 1H),
12.74 (brs 1H) | NVR® 144 WO 2006/ 054182
PCT/ | B2005/ 004063 C8HBund structure Descri pti on
(d6-DVBO, 121,49 Miz) 8 30.22, M5 (ES) rn/z .= 404, 8
(M4). P_Ph wm te s |d 1H NVR ( d&Clisiish, Pa6er Ml (CDCl, 12149
1.37 (t, J = 3. 99- 4. 081z 812026 d, A=228 Hz, 1P), °F NMR

O-~P-0/\ (q, aae Hz 2H) 556
7535 6- Cl NH2 8.64 tﬁ , o %24%% f%lf'}fgm -1087 (q, J
ﬁ@%@% d

(brs, 1H), 6- DI\/BO =T3HAT) N3 YESS EYPmQ 7 618 (MH).
MS H

SOzPh

Yeltowish powder, "H NMR (CDCl;, 300 MHz) &
O 1.36 (quintuplet, J = 7.2 Hz, 6H), 4.09-4.3 (m,
O 2H), 4.42 (q, J = 6.9 Hz, 2H), 7.31 (dd, J=2.1 Hz
~~0P=0 o/ and 9 Hz, 1H), 7.47-7.64 (m, 6H), 7.71 (d, J=1.8
\ Hz, 1H), 7.87-7.95 (m, 2H), 8.04-8.09 (m, 3H),
N O 8.16 (qd, J = 1.2 Hz and 7.2 Hz, 1H), 8.69-8.72
SO2Ph (m, 1H), **P NMR (CDCl;, 121.49 MHz) § 24.31,

MS (ESI, E1") m/z = 582 (MH").

5u Cl

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-
¢ \_~H 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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(ES) mz = 439 (MH). Br Yellow solid; 1H NWVR (d6- DMSO

300 MHz) 6 F 1.35 (t, J =7.0 Hz, 3H), 4.01-4.12 (rn,
wQ@bkos/od418¥7- 0 4.25 (m 2H), 7.35 (dd, J= 8.8 apdI/iB2805/004063

Hz), 7.50- P,0,-, 7.71 (m 4H), 7,83-7,87 (m 1H),

8.04(brs, IH, 6k G NH2 9.87 (brs, 1H), 12.86 (brs,
Conpdund31P NVR ( d6strédtire0 DVSO, 121.49 MHz) 6 Deécrptiopd,

J= 7.4 Hz), 19F NWR (d6-DVSO 282.4 MHz) 8 -111.96

(g, J = 7.9 Hz, M3 _(ES) mz = 4594%6QestuVH) NMRTDEL, 300 MHz) & 1.42

sol i d; 31P NMR (d6- DVEBQ _421. 49

(ES) iz = 411 (M) L 6YTP-o- 1\ OG- R P RET s 3, 411
VWi te powder, 1H d6- DMSO, 306201z PHB 457 §9J (7,2 B, 2H), 7.23-7.27
7.04 Hz, 3H), 3.77°%R;03H), 4 25- 8., 96), 768 W, m1§anh)9Hz 1H), 7.5-7.57

fﬁ?ﬂ%ﬂ—éﬁkﬁﬂg%qﬂg (m %,%H} 75% T B 3H;\”5'§gn7 88 (m, 1H),

0 8.8 andJ< 1 N;LH)O(O 7.66 (d, 73&19&)@1,%1) 810998,12 (45 2H), >'P NMR
8. 00 (br S, 111), 10z brS |H) c%l?§2 @rmzlé'%qg MS ES Jz =
31P NMR (d6- DVBO, %2 Mi) 6 30 85 £g° (BS) mz =
mz = 393 (M), 785 H+). 145 \?%220%1 54182

PCT/ | B2005/ 004063 ound structure Description F

White powder, 1H NMR (d6-DVSO, 300 MHz) S 1.35 (t, J

= 6.9 Hz, 311), (m 1H) OilAHDBMR EBOMBORBIO(MEZ) 8 1,27 (t, J =
1H), 7.33 (dd, and 8.7 Sy 1) 512, 31), 234 (5, 38
7.59 (dd, J = 7 Hz, 111y H(‘?”N 5 % 3H), 234 s, 38,

3.97-4.02 (m, 2H), 449(q,J 7.2 Hz, 2H), 7.34-
738 (m, 2H), 7.51-7.55 (dd, J = 2.1 and 9 Hz

5x cl . , 1.91-7. , . » y
A\ \ 1H), 7.65-7.72 (m, 4H), 7.75-7.83 (m, 2H) *'P
N ©O NMR (d,-DMSO, 101.256 MHz) & 23.57, MS

\
SO,Ph (BSL, EI") m/z = 546 (MH").

0il, 'H NMR (d;-DMSO, 300 MHz) § 1,27 (t, J =

7.05 Hz, 3H), 1,39 (t, J = 7.05 Hz, 3H), 2.25 (2s,

o 6H), 3.96-4.04 (m, 2H), 4.44 (q, J = 7.05 Hz, 2H),

Saa o \P\O/O\ 73-7.34 (m, 1H), 7.48-7.58 (m, 3H), 7.66-7.72

A\ A\ (m, 2H), 7.77-7.83 (m, 2H), 8.09-8.11 (m, 3H),

N 0 3'p NMR (ds-DMSO, 101.256 MHz) § 23.64, MS
SO,Ph (ESL, EI") m/z = 560 (MH").

R Dark yellow oil, "H NMR (ds-DMSO, 300 MHz)

e § 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-

TP~ 7.63 (m, 4H), 7.65-7.71 (m, 2H), 7.78-7.83 (m,

5ad ¢ N\ o—\ 1H), 7.88 (d, J = 2.4 Hz, 1H), 8.06-8.11 (m, 3H),

N o} YF NMR (d~-DMSO) §-109.98 (m, 1F) +

0=%" impureté, P NMR (ds-DMSO, 101 MHz)

§20.41 (t, J = 8.4 Hz, 1P), MS (ESIL, El") m/z =
569 (M+2HY.
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NO (d, J =1.8 Hz, 1H), 7.83-7.9 (n4 2H), 7.97-8.03
H(m 2H), 9.74 (brs, 1H), 12.87 (brs, 1H), 31P NM\R
W@ d®sDsER 300 MHz) 5 27.25 (d, J = 6.57 Hz, RE/IBMB/004063
(ESI, El) mz = 449 (MH) CF3 Wite powder, 'H NWR
(d6-DMBO, 300 MHz) S 1.35 (t, J = 7.2 Hz, 3H),
Cordpd®@®d4. 29 (m 2Hjtrucurg5 F3C \ (dd, J = 2. 1Degerigiigng. 7
Hz, 1H), 7.6 (dd, J = 1.5 C \ NHS Hz and 8.7 Hz,
111), 7.8 (d, J= 1 1H), 8. 08elloGroilN 'H BNMR (d:H)MSO, 300 MHz) &

8.31 (brs, 1H), 8. s, 1H, 8,4l , -
(brs, 1H), 12.88 (bgd, 1H), 31P N ](£°bd”§6H) st aiard, 431 @ v -
MHz) 5 26.6 \o}a\) mz =7489 325 \Mu(@éH)”S(de 9.3
solid, 1H NWR REO, C300 Mz) &d2b}&51}()tz.66:n:856m961{), 8.06-8.10 (m,

Bee 311), 3. 95 M\ 1H), 4.26- 4y,

(dd, J = 1.8 Hz and \SHOZOHZ /-0 B ‘g%%fﬂ%%ﬁ,& fifiz) 5 13.91, F
1H), 7.38 (d, J= 108 7. 58MR. @5DYRD) aH)O759mq, 1F), MS (ESI,
7.86-7.94 (m 1H), 8 806(m rs,

8.19 (d, J= 8.1 Hz,, 8. 54- 8. 5%1#9 5 55%%@10 45

(brs, 1H), 12.83 (brs 1H), Ms (ESI, EI) mz = 413

I(\/II\—/EF% | 5I 28 E7Y((ELI| N V\dl_;r, 12)1P %R(%C%-l‘ﬁ}@%]@%ﬁwso 300 MHz)

F to-P=0 423 . \ NHZ H 00.1746, ?AD.20081)05281(8 2 = 6.9 Hz, 3H),
PCT/ | B2005/ 004063 0O r.u nd str ucﬁ)gm}@ggﬁ& @h 936&1 J=1.5 Hz, 2H)

Col ourl ess @j 13 30 o ’ ’
3.83-4.13 (m, 2H), 4.24-435 (m, 2H), 7.3-7.42
>ah % (m, 2), 7.48-7.6 (m, 3H), 7.65-7.8 (m, 4H), 8.06-
0=57C 8.1 (m, 3H), *'P NMR (d~-DMSO, 101 MHz)
§ 22.65, MS (ESI, EI*), m/z = 560 (M+H").

0il, 'H NMR (ds-DMSO, 300 MHz) § 1.25 (s,
9H), 1.25 (t, J = 7.2 Hz, 3H), 1.39 (t, J = 7.2 Hz,
Os

SPeg ™ 3H), 3.99 (m, 2H), 4.46 (q, J = 7.2 Hz, 2H), 7.47-

Cl\@f%_{"\ 7.55 (m, 2H), 7.6-7.7 (m, 4H), 7.75-7.83 (m, 3H),

- N o) 8.05-8.1 (m, 3H), *'P NMR (ds-DMSO, 121.49
=520 MHz) § 22.6, MS (BS") m/z = 588.17 (MH").

0il, 'H NMR (CDCls, 300 MHz) & 1.4 (¢, 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
P
ol o, =2.1 and 9 Hz, 1H), 7.52-7.65 (m, 4H), 7.85-7.97
5aj N\ A\ (m, 4H), 8.08-8.11 (m, 2H), *'P NMR (ds-DMSO,
N O 101.256 MHz) § 21.58, MS (ES%) m/z = 571.4

0 ) (MH".
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F 1.48 (t,
4.41 (m 1H), 6.18 (brs,
WORM6O5418Y. 31-7.4 (m 2H),
6v G (\ \ NHi2 (m 1H)),
(brs, 1H),
Comipdlindl9 MHz) S 27stfucfute J
415. 28
MHz) 5 1,31 (t,
(m 1H),
P-O----,
(brs,
gﬁﬁ DI\/SO

J
4.11-4. 29
3H) 7. 57@]

377 H(
M)
(s, 3H), 3.81-3.94
7.26 (m1H), 7.27 (dd,
P ONH 7.32 (d,
1H), 7.48-7.6 (m 2H),
1H, H O 12. 75(brs
MHz) S 31.55, M (E

J
J= 1.8 Hz,

H),

J= 7.05 Hz, 3H),
1H),

NH2 1
&%(}%56 im
VH) . w\powder ,
S 1,29 (t, 7.95 Hz, 3

"1H),

4. 05-

1H),
7.8 Hz,
(MH). Of white powder,

3H)

m 4
P~012772 (E?s 73 Hy,

4.18 (m 1H), 4.28-

7.22-7.26 (m 1H),
7.53-7.55 (m 1H), FCBHB200BB4063

7.67-7.68 (m 1H),

/ HO11.13 (brs,

10. 90
31P NMR (CDCL3,
1P), M5 PESPI'PHPQ =

1H NMR (d6- DVSO, 400
2. 331, CISN]\/IRH)Q—DMSG,ZBOOMI]@)ZIBIM tJ=
7.30-4,

78

?gﬁ 29¥Y Pa 69 Be 30, 403 (0. J
) 1

m, 2H), 7.52-7.63 (m,

5 31. 348, 7.06 (168 4H)F.78-783 2m, 1H), 7.92-8

4.11

21an@lﬁﬁ37l—lz

1H), 7.

8.01 (brs®ﬂ|1
31P NI\/R

el

Ngﬁzggfs 5@@% 399%111 (d~DMSO,

124.49 MHznd g@ﬁ MZ (@qc*l) m/z = 565.93
y4

J= 7.5 Hz,

&sbbm MH2) 13 6, J =

101. 2

@@sle( 'Mﬂ) 1 37 @57‘%}-111 SH), 4-4.16 (m,

4

powder 1;| gg/R((dG- , 300 l\/Hz)H)$445 @37 € 17.05 iz, 2H.756 (dd, J = 2.1
, S 95 4. 04
1H) 7.8 o b D Eplyécs%g%éﬁéﬁ) 7.19-7.84 (m,
1H) 7.41-7.6 o (br &D, 199-79a0m2281)(%985818 (m, SH), “F
1H), 12. 74 (br N 3} HO NI\/RNm dpbﬁ@,) 8040 2B6) -112.68 (g, J =

MHz) 5 31.28, VB

ph E1)

in/z

2006/ 054182 PCT/ | BZOO / 004063 Co

Descri ption
Os
6a CI \P\O/N:
\ 2
N o
H
6b O‘\P\O/\
Cl NH
\ 2
N
N O
; F
6c el
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/7 Wg(lvﬂ{*)

b Westités
White solid, '"H NMR (d,-DMSO, 300 MHz) §
1,34 (t, J = 7.1 Hz, 3H), 4.05 (m, 1H), 4.20 (m,
1H), 7.32 (dd, J = 2.1 and 8.7Hz, 1H), 7.49-7.61
(m, 5H), 7.68-7.75 (m, 2H), 8.02 (brs, 1H), 10,27
(brs, 1H), 12.77 (brs, 1H), *'P NMR (d,-DMSO,
101.256 MHz) & 31.1, MS (ESI, EI") m/z = 363

(MH").

White solid; 'H NMR (d;-DMSO, 300 MHz) §
1,32 (t, J = 7.0 Hz, 3H), 2.26 (s, GH), 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 (d, J = 1.8 Hz, 1H), 7.99 (brs, 1H), 10.3 (brs,
1H),12.7 (brs, 1H), *'P NMR (ds-DMSO, 101.256
MHz) & 31.3, MS (ESI, EI') m/z = 391 (MH").

White Solid, 'H NMR (d,-DMSO, 300 MHz) &
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),
7.74-7.83 (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 (d;-DMSO, 282.4 MHz)



Compdfnd H O DVSO, BOliche) 6 28.0 (t,

F Pal e yell ow powder, 1H NWVR (d6-DVSO, 300 F MHz) 8

1,35 (t, J = 6.9 Hz, 3H), 3.99-4.13 (m 1H),

wa 26084188 (m 1H), 7.32-7.43 (m 3H), 7.50- 7PGI/IE2005/004063
o\RPQ\ (m 2H), 7.68 (d, J= 1.8 Hz, 1H), 8.04 (brs,

6ac NH2 1H), 9.91 (brs, 1H), 12.9 (brs, 1H), 31P NWR

J = 8.1 Ppscripiign

"9F NWR (d6-DVMSO 6 -106.92 (m 2F), Ms (ESI, ET)

mz = 399 (MH). Pale yell ow powder-106:3HVBIERL(EID»BNM3E, (MH").

300 F MHz) 6 1,35 (t, J =6.9 Hz, 3H), 3.97-4.11 (m

O P O\ 1H), 4.16-4. (m 1H), 7W]2t2-5311d42H(NHER3d3|)DMSO 300 MHz) &

7.56- Cl NH\ 2 bad 8(3311 (ZE?’”;fED]’ 1%55’6% %j:!;'j)og (m, 1H), 4.17-

7.77-7.88 (m H Q1
1H), 12.78 (brs, B0~ 3P NMVR ( dex DS, 170317wr@;» 18D), 7.55-7.74 (m,
6.2 (d, J NiB) . 19F NMR { 36pMBE) 1007 (brs, 1H), 12.84 (brs,
-104.85 (m 2 (&SI, El) nalz,z 381 QW
powder, ' H NVRFA6-DVBE® 300 MHz)'H): Pd“%%(%tDMSP’I%lJ@ 7) 5 28.24,
Hz, 3H), 1.3 (t, J= 7.05 Hz, 3H) MS@SERI'Onek 397 RBFR. 98
Sm( 2H)1,H)3.83-3.96 (m 1H), 4.1-4.25 C NH2 bah | /

m

L em , 7.28 (dd, 2 1 and 8wifiteHslid, 1A MR (d,3MSC; 300 MHz) §
8 (m 3H), 7. 5-’1"4 2H), 11£Q§é7 753HZ( ?ﬂi)‘,_;,@@g(:wm 3H),

8.02 (brs, 1H), 14 brs,

300 |
N O
H

Q’CF:;
Os,

P~

of
Cl NH
™
N 0]
H
as
O~

> P\O/\

Ci NH
<™
6g H o]

6i P
Cl NH
\ 2
N ©
H
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NVR (d6- DVBQ, * 121. 68~tFE)- 6 29 63262N$J=(7F_5§ﬂz 2K), $.95-hPG(m, 1H), 4.14-
%391 (MH .C f iz e powdefas HHYMRS (ad6r -DIVBQnd 8.85 Hz, 1H),

7.43-7.5 (m, 3H), 7.56-7.61 (m, 3H), 8 (brs, 1H),
10.31 (brs, 1H), 12.74 (brs, 1EH), MS (ESI, EI')

m/z =391 (MH").

White solid, *'P NMR (CDCl;, 101.256 MHz) &
29.02, F NMR (CDCls, 235.36 MHz) § -61.07,
MS (ESI, EI") m/z = 431 (MH).

White solid, 'H NMR (ds-DMSO, 400 MHz) &
1.36 (1, J = 7.05 Hz, 3H), 4-4.12 (m, 1H), 4.17-
4.27 (m, 1H), 7.33 (dd, J = 2 and 8.76 Hz, 1H),
7.59 (dd, J = 1.56 and 8.78 Hz, 1H), 7.66 (d, J =
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, El") m/z = 388
(MH").

White solid, '"H NMR (ds-DMSO, 300 MHz) &
1.16 (d, J = 6.9 Hz, 3H), 1.17 (4, J = 6.9 Hz, 3H),
1.34 (t, J="7.05 Hz, 3H), 2.88-2.97 (m, 1H), 3.97-
4.06 (m, 1H), 4.15-4.23 (m, 1), 7.31 (dd, J=1.8
and 8.7 Hz, 1H), 7.42-7.66 (m, 6H), 8.01 (brs,
1H), 10.31 (brs, 1H), 12.74 (brs, 1H), *'P NMR



Miz) 6 1.31 (t, J = 7.05 Hz, 3H), 3.92-4.05 (m
O-~P\O-\ |H), 4.15-4.28 (m 1H), 7.25 (dd, J = 1.95
wapae/08a82Cl | \ \ NH2 8.85 Hz, 1H), 7.35 (d, BET/PB2005/004063
Hz, 1H), 7.47-7.61 HO (m 4H), 8-8.1 (in, 2H), 10.17
(brs, 1H), 12.71 (brs, IH, 31P NWR (d6-DMSO, 101
Combbizdd S 25.31, MBut@® , ET) na/z = 397 (MH Desciigtion\p
2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description F Orange oil, 1H NNR((IM 12R00MNES) 3082, MS (ESY) m/z
1.48 (t, CNJ = 7.05 Hz, 3H), 4. (m 1H),
4.29-4.4 (m 1H), 6.33 (brs 1H), 47 (dd, J= 1.8
and 8.7 Hz, O\P-O- , 1.4-7.
(m 2H), 7.64- O 6 pp7 72 "?é“" S%W (G Dpfs 300 vt 5
(m 1H), 10.81 (brs, . H NH2 1B1.(47 =78 ¥z, 3HHp 99-89P(m, 2H), 4.25
NVR (CDC13, 121.48% Hge 26.56 (4i- 7h B ol s b, AP, 110, 735

B (eS| ) 100 A I S o om0

MS (ES) mz { 0 S
(d6- DVSO, 300 M rg 1 35 (t TRINMR. (-1 ES0,3B)) 49 MHzZ) § 22.07, MS

4.02-4.25 (m 2H), W34 = &7 ?143;&1{%7 59 (d,

J = 8.5Hz, 1H), 7746akCIQP

1 8. 04 2 16 1 ’
1::')') 9. 70 (é:ns IiDH) éid' 7(3"]( brls_,b \L#owgcf% Wmo 300 MHz) §

(d6-DVBO, 121. 49 Miz)) 6\26. 87, MS-35(ES) il B5#61-4.12 (m, 2H), 4.17-
(IVE' )! M5 (ES) mz =

1H NVR (d6- DVBO, 3
= 11.7 H,
9%56-7. 59" (m
10. 27 (brs, 1

( g/H;) 27@9 @himyets (@&VJ&Q;l g £ld 1.8 Hz), 7.50-

/. 5 thqg, 1H), 777(12@ %%gs%,zﬁ g»é,)m) 8.04(brs, 1H),

\0 Cl NH.&Hpys, 8HY, B2.86 (Ht)IH), *'P NMR (ds-

QPrs.  1H) ., piddd, VR (S NBP 4, = 7.4 B2), °F

il NMR (ds-DMSO, 282.4 MHz) & -111.96 (g, J =
7.9 Hz, MS (ES") m/z = 459/460 (MH").

White solid; *'P NMR (d;-DMSO, 121.49 MHz) §

cl 28.35, MS (ES") m/z =411 (MH").
Os
6l P\O/\
Cl NH
<™
N 0]
H
OCHj White powder, 'H NMR (ds-DMSO, 300 MHz) 8
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 (dd, J= 8.8
~—~0-P=0
cl AL and 1.98 Hz, 1H), 7.49-7.42 (m, 1H), 7.59 (dd, J =
om N b 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
(BSI, EI") m/z =393 (MH"), 785 (2M+H).
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HO(ESI, El) mz =377 (M) C Wite solid, 1H NMR

(d6-DVBO, 300 MHz) 6 Cl 3.79 (d, J = 11.7 Hz, 3H),
wa2®6/084d82 J = 1.8 and 8.7 Hz, 1H), 7.6 (dd, BET/IB2805/004063

and 8.7 Hz, 1H), 7.67 O,. 7b C P-O- (d, J= 1.8 Hz,

1H), 7.7 (t, J=1.8 Hz, 2H), 7.89 (t, NH2 J = 1.8 Hz,
Comipundg. 06 (brs, Shhctud 78 (brs, 1H), 0 12. &psciiption

1H), 31P NMR (d6-DVBO, 101.256 MHz) 6 29.44, Ms (ESI,

El) mz =417 (Md).F 149 WD 2006/ Gaﬂaﬁ@vder 'HNMR (d-DMSO, 300 MHz) &

PCT/ | B2005/ 004063 npound structysg erb5-4 " )
(--C Wite se|dd, '/H NVR (d6- DMSO, ﬁ/&z %tﬂ) 74 (m, 1H), 4.18

(d J =11.7 D= .33 (dd J4.261m,811-gﬂ’63(@1,]—18Hzand87Hz
7. %7 74 (mlH}5I71)59 (4, D5 1(8HzSand 8.7 Hz, 1H), 7.74
|r

31P NVR (d6- H O z‘». 5 1 29 l\/Hz)d ot b i @\iggl (e, 210), 7.97-8.03

El) mz =383 (MH). "Wite solid, GRaHgR4(sl 7('3@0H) *'P NMR

MHZ) S 114 (t, J = 7.5 Hz, 3 ‘

=1.95 and 7d O \ \ NH2 8.85 Hz, 13%643(%_501&3’7252‘%

3H), 7.57-7.63 (m _H O 3H), 8.02

(brs, 1H), 12.78 (bf8, 1H), 31p (’@rﬁelsﬁ%ﬁdﬂ@wso 300 MiTz) 8
MHz) S 32.2; MS I, El) ni/lz =133¢, { VAR HAIH)CER-4.29 (m, 2H), 7.35

Wi te solid, B (d6- DVBO, 300 ;zngg%agbg,g,&;{”ﬂddj_ls

11.7 Hz, 3H), 7.34~¢d#d0 J= 1.8 an

h{% 7.6 (dd \andt8. 7 Hz, ﬁ,q)andwgz;l@ws;y@lsm 1H), 8.08
7 Hlo 2 o 8 0’7 ( 4|—|)d’ 93 o7 (3b3brﬁmﬂ),§3B(bH21H),18%$)6,(brs, 1H), 841 (brs,
© m A rs

1H), 31p NMR (d6-DMBO, 121.49 I\/Hz§§I)§ %‘gég %ﬁéz&?’“ IH), *'P NMR (s

DMSO, 121.48 MHz) § 26.63, MS (ESI, EI') m/z
=499 (MH").

0 White solid, 'H NMR (ds-DMSO, 300 MHz) &

O 1.35 (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,

Cl N N 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 (ESI, EIY)

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 =

6u Eto—P=0 423 (MH").
ol

6t

146



NVR (CDC13, 282.4 MHz) 6 118.06 (s, 3F), MS (ESI,
El+) mz = 417 (MH). Q-CN Wite solid, 1H NWR
W@ d@sDMER 300 MHz) S 3.79 (d, J = 11.7 Hz, 3POT/IEROG204063
(dd, J = 1.95 and P,O 8.7 Hz, 1H), 7.59 (dd, J = 1.8
and 8.7 Hz, 1H), 7f O NH2 7.65 (d, J= 1.8 Hz, 1H),
Cop&@hd7. 75 (m 1Hstu@wds- H 0 8.08 (m 3H), SDeserigtianl
(m 1H), 9.9 (brs, IH), 12.88 (brs, 1H), 31P NMR
(d6-DVBO, 121.49 MHz) S 29.65, MSollb)s 6, ZH=NGR3CBEL, 300 MHz) §
(MH#). Wite solid, NVR (d6 0
1.16 (d, J= 6.9 He, MRl? (dDI\ﬁQ(tBﬁ ’p?_i@z%}ﬁ’405~418(m,1H)428-
O-~P-01-1 2.88-2.98 ()T 1H), 3.76 ¢ mIHD1G140bss EDIHH27.26 (m, 1H),
7.32 79 O NH2 (dd;"P3071. 95 and §.3854Hz, 21113-07153-755 (m, 1H), 7.57-7.58

|
76%1-7. 68 (nfie O?Hpﬂﬁw(RbEZém:ﬁ%k 716?5%%@; {\;ﬁ%)wgo (brs, 1H),

1H), 12.77 (brs
32.16, M5 150 6/ 084182 PCT/11.B2OBSIH)GHOG3R (CDCl,, 121.49 MHz) &

Compound structure Description (E i -

F Wiite solid, 1H NVR (d6- DVBO % &‘Z)%gﬁp@ W (%SB’”/Z 41528

J = 11.7 Hz, 3H), 547(d J—47(MH, 733

(dd, J = 2.1 and 8.7 Hz, 755781CINH21(

6H), 8.04 (brs, 1H), 10. 9 (brs O white ppgler, 7H NMB (d-DMSO, 400

it i AT 2L S s
- t =

Hz, 1F), M (ES) mg_ 80. 83 ?%4{‘%2% dm) 7:30-7.34 (m,

16% NVR (d6- DVMBO, 300 FMdz™8 3. 81 3@1 753-7:62@1,4?1) H2)8 (brs, 1H), 10.3 (brs,

3H), 7.33 (d&I~; / 35610* ~P, ?H) 31217’% s, i), > NMR (d,-DMSO,

rﬁ 1 1(2m79 1p},436 MHz) & 3146, MS (BSL, EI) mis = 377

(MH).

Yellow powder, "H NMR (ds-DMSO, 300 MHz)
8 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 726 (m,1H), 7.27 (dd, J = 2.1 and 8.7 Hz, 1H),
o NN (m1H), 7.27 )

cl { NH, 732 (d, J = 1.8 Hz, 1H), 7.4 (d, J = 7.5 Hz, 1H),
7.48-7.6 (m, 2H), 8.01 (brs, 1H), 10.42 (brs, 1H),
ﬁ o 12.75 (brs, 1H), *'P NMR (d,-DMSO, 101.256

MHz) § 31.55, MS (ESI, EI') m/z =391 (MH").

Off white powder; 'H NMR (ds--DMSO, 300

MHz) 8 1,33 (t, J = 6.9 Hz, 3H), 2.32 (s, 3H),

o 3.95-4.04 (m, 1H), 4.12-4.24 (m, 1H), 7.31 (dd, J
P

6ab cl o NH = 1.5 and 8.7 Hz, 1H), 7.41-7.61 (m, 6H), 8.00
2

\©f\g_<\ (brs, 1H), 10.28 (brs, 1H),12.74 (brs, 1H), >'P

ﬁ o NMR (ds-DMSO, 101.256 MHz) & 31.28, MS

(ESL, EI) m/z = 377 (MHD).
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WQD6cNFHAE2 6

Compo@sl (brs,

N O 1H), 31P NWR
(ES) nz/z = 425 (
\ F3.79 (d, J =

28.46 H O (d, J= 7.2 Hz),

(d6-DVBO, 121.49 MHz) 6 31.74, H M5
WMH). Br Wiite solid;
11.7 Hz, 3H),
= 8.7 and - 2.1 Hz, 1H), 7.51-7.72 (m 9H),
(m 77 A O—~P,Q 2H), 8.06 (brs,
NH Btrupfure 31P NVR (d6- DVSO, 121Desgripign) 6
19F NWR (d6- DMSO, 282.4

"H NMR (d6- DIVBO,
7. BET/(RPdO5/0D4063
7.83-7.87
1H), 9.83 (brs, 1H),

MHz) 6 -110.60 (m), EMS (ES) nl z Pad4bloddpgowdMH NMR (ds-DMSO, 300

Waite solid; 1H NWVR ( DVSO, 300
3H), 3.77 (d J— 11. 8H) ,

and 2.1 Hz, 7.7

NH2 (brs, 1 ; 10 OZIber’S\ 1H),

NwR (d6- DVBG; l\/HzNH28 30. 31,1
397 (MH). CI:I—B er,

C 3.81 (s, 3H),
1H), 7.06-7.08 (m fh)
OP=0 C \ \ NH2 7.52 (m 1H),
(brs, 1H), 11.01 (brs,
MHz) NHG6 32.67, M5 (ESI,
WD 2006/ 054182 PCT/IJB
Description F Wiite p
3.92 (d, J= 11.7 HDO~
F3CJ = 1.8 g
0P ,0 NH2 7.
8 10.81 7q &
(CDC13, H

H)

Cl NH
; ™
ah N O
H

148

728737

f%ﬂfédl%sji G- 029%3 %ﬁ 3.99-4.13 (m,

59 (m 5|—|)1H) g.154-28 (o 11:}) 132@ 43 (m, 3H), 7.50-
1268 8m, (200,97, 68 1)y = 1HLRz, 1H), 8.04 (brs,

Z H)g"'P NMR (dy-

'S 8 19053

(d,0J = 11.4DMIO, 3‘H)MH@SOEO((brf§81Hz 1P), °F

M%‘gmi §0§9%_;r]1 2F), MS (ESI,
1H) ; 31PEKMR/(=

El) mz = 379 (M), 151

/ 004063 Pelp wﬂMmpv‘@w UE MR (d-DMSO, 300

ér, 1H NVRu£8G
A )3_% ) ~B. 12 (brﬁééﬁépéﬁgh%zﬂ%msm 7.56-

7. 950 dm, ID, 181-874Hay, 1H), 7.77-7.88 (m,
SH) . 10. 9%pf Rre3 ord Hip, 1339 MV, 12.78 (brs,

N.121. 49

13,(t, 3Q0s. éVH%)3H$ 3.97-4.11 (m,

1H), *'P NMR (d,-DMSO0, 101 MHz) § 25.2 (d, J
= 11.3 Hz, 1P), ¥F NMR (d;-DMSO) & -104.85
(m, 1F), MS (BSI, EI") m/z =381 (MH).

Yellow powder, "H NMR (d;-DMSO, 300 MHz)
§0.94 (t, J=7.5 Hz, 3H), 1.3 (t, J=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-
7.38 (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),
*'P NMR (d;-DMSO, 121.69 MHz) & 29.63, MS
(ESL, EI) m/z =391 (MH").

Off white powder, 'H NMR (d,-DMSO, 300
MHz) § 1.31 (t, J = 7.05 Hz, 3H), 3.92-4.05 (m,
1H), 4.15-4.28 (m, 1H), 7.25 (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) &
25.31, MS (ESI, EI") m/z =397 (MH").



121.49 MHz) 6 29.27 (d, J = 6.8 Hz, 1P), 19F NMWR

(CDC13, 282.40 MHz) 5 -62.89 (s, 3F), - 107.86 (q, J =
wQ@2@6m4181F), M5 (ESI, El) mz = 435 (M). CFRBCTAB2065/004063

powder, 1H NMR (CDC13, 300 MHz) 6 3.94 (d, J= 11.7

Hz, 3H), 6.12 (brs, 1H), 7.37 (dd, F3CJ = 2.1 Hz and
Cogpeimd 1H), 7.57 (Stidetude = 1.8 Hz O P=0 7s ClDdgegiptiand

8.7 Hz, 1H), 7.63-7.637 (m 1H), 8.04 (brs, N O 1H),

8.21 (brs, 1H), 8.265(brs, 1H), 1@réhke ¢ibiEBNMRKCIE], 300 MHZ) §1.48 (¢,

10.94 (brs, 1H), 19F ( CDC13, ) 9

VB (ESI, El) mz = 4 N V\hlt%S_ZM% gﬁ“ﬁﬁ%@"ﬁ“”‘“m

(CDC13, 300 M+z) 6y ¥ (d, J= 11H¥6|312(br8|11)1)763@4J-18and87Hz,

(brs, 1H), 7.3 (dd, F@j’ J= 2.1 hm),aud.9d @z 1mlhs7-7.62 (m, 28), 7.64-

Ffza42 7. 657(§1m_{0 NH2 (%dfg (%}é éé%ﬁ]?mdlﬁ} 1081 (brs, 1H),

8. 68 (d J=8 N1H) NH10. 58 ( 3142 (bisHE), *PINMB (IS 121.49 MHz) &

1H, 31P NVR (coc13t 121.49 M) 2§5§z&d 9J81 3|\{5H£ El% F NMR (CDCL,
El) mz =399 (M#) _F OFf- vvhlte£4
(CDC13, 300 Mtz) 6 1.24 (d, J = 68 WHZ>3#QY(°1’{ 2534(1&11*) MS (ES")
J =6.9 Hz, 3H), O P=0 2.96 (heptws=4b63@@uY. Hz, 1H),
3.83 (d, J=11.7 Hz,, O NH2 3H), 5.99 (brs, 1H),
7.07-7.13 (m 1H), @.20-7.29 H Ov(nw, soliH)H NER3d,- 080, 300 MHz) &
J =2.1 Hz and 9 Hz, , fu 7.4 5 2
(d, J = 2.1 H, 1H), cN dd, J%3Z§t 2‘(7%]}12 g‘%l éz‘%% (m, 2H), 7.34
1H), 8.08-8.14 (m(i 10. 54 ( br&J=B3Hz, 2, B89 (@pf 3 8.5Hz, 1H), 7.74
1H), 31P NWR (CDCIF-pk2% 49 MHz) (@ S8 & (), 894 tn, 31, 8.16 (m, 1H),
k | =
ek 1P), WS Z =NAp9 (M) 8 g%brs 1H),9.70 (brs, 1H), 14.73 (brs, 1H), 3'P
N O NMR (d,-DMSO, 121.49 MHz) § 26.87, MS
(BSY) 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),
On 7.23 (brs, 1H), 7.29-7.33 (m, 3H), 7.56-7.59 (m,
Ta \p\o/

cl NH 2H), 8 (brs, 1H), 10.27 (brs, 1H), 12.75 (brs, 1H),
2
\©f\g—<\ *'P NMR (ds-DMSO, 101.256 MHz) & 33.27, MS
H )

(BSL EIY) m/z =377 (MH")

Cl White solid, "H NMR (d,-DMSO, 300 MHz) §

Q‘ ol 3.79 (d, J = 11.7 Hz, 3H), 7.35 (dd, J = 1.8 and

o 8.7 Hz, 1H), 7.6 (dd, J= 1.8 and 8.7 Hz, 1H), 7.67

7b “P~o” (d,J=1.8 Hz, 1H), 7.7 (t, J = 1.8 Hz, 2H), 7.89 (t

CI NH2 td : ¢ b 2 £l b D
N\ J = 1.8 Hz, 1H), 8.06 (brs, 1H), 9.78 (brs, 1H),
H 0 12.89 (brs, 1H), *'P NMR (d;-DMSO, 101.256

MHz) 8 29.44, MS (ESI, EI') m/z = 417 (MH).
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure

Description C Of-white solid, 1H NVWVR (CDC13, 300
wokwp/oSiisE 3.9 (d, J= 11.7 Hz, 311), 6.09 (brspPCLH2005/004063

7.24-7.28 (m 1H), 7.32-7.40 (m 2H), 7.53-7.59 (m

2H), 7v OAP-QO 7.65-7.66 (m 1H), 10.81 (brs, 1H),
Compo@®W (brs, Cl MNkacterd) K 31P NVR (CDCl3, 121Desgriptign S

29.77 (d, J HO =7.78 Hz, 1P), 19F NWR (CDC13,

282.40 MH#z) S -111. m 1F), MSviGESHidnTrez NvIREQ-DRESO, 300 MHz) &
(M.  Wite solid, @wk% D'\@?v %90— M"’Zﬁz §g) é’ﬁ%édd J=18 and

(t, J=7.5 Hz, 3H)O\\ .
=) 7. SQGHZ(B 25 75@2 7 (qy 6H), 8.05 (brs, 1H),

2{%, 3.74 ( J = 11,40
1H), 7.31 (dd; a ?—8 7 Hz, mbli (brs{ 18 -17.84 Gors, 1W), *'P NMR (ds-

NH2 N (m 7 B8-7.60 (m
10.29 / H 0 (brs, ﬂH), O_|_2 75 (br§) %?1 %%@%@éy& MS (ESI, EI") m/z
(d6-DVBO, 121.49 MHz) S 32.21, MERESHM z = 391.3

(M. / V\h'te solid, 1H NWR (d6-DVSO, 300 MHz) S 0.83
= 7.2 Hz, 3H) @) ext uplvatie sdlids"H NMR @,-BMI0, 300 MHz) &

(t, J
l(_3||Z’N|%||2_D i—|22 gﬁi)(t? 61 d ZH)' 1%43 JLg ﬁé?}%%éd’& 7.5 Hz, 2H),

N ( 55 7. 60 (3f7ﬁ (d, 311481z HPs732 (dd, J = 1.95 and
NMe2 75 (brsss s, 33R7 58 (16, 7.57.7.63 (m,

DVSO, 121. 49 7, MB (ES) VH)
Wi te solid, 1HXMVRN( CDEL3, 300 @d@zé"rﬁfé%d@ gbrs 1H), 12.78 (brs,
3H), 3.88 (d, J = 11.7 Hz, 3H), 518[93’(Pd\11\413((3)C131621519MHz)8322 MS
1H), 5.97 (brs, 1H), 7.33-7.67 (m(EgIléi))m/zJM7sz
(CDC13, C NH2 10.46 (s, 1H), 10.89 (brs, 1H), 31
cF White solid, "H NMR (ds-DMSO, 300 MHz) & 3.8
o 3 (d,J=11.7 Hz, 3H), 7.34 (dd, J = 1.8 and 8.7 Hz,
SP~g” 1H), 7.6 (dd, J = 1.5 and 8.7 Hz, 1H), 7.64 (d, J =

Cl C \/( NH
\ 2
T N O
H

CN

Cl
N O
H

@]

I=z__

150

1.8 Hz, 1H), 7.76 (td, J = 3.3 and 7.8 Hz, 1H),
7.94-8.07 (m, 4H), 9.97 (brs, 1H), 12.7 (brs, 1H),
3p NMR (ds-DMSO, 121.49 MHz) § 29.98, °F
NMR (CDCl,, 282.4 MHz) & 118.06 (s, 3F), MS
(ESI, EIY m/z = 417 (MHY.

White solid, 'H NMR (ds-DMSO, 300 MHz) &
3.79 (d, J = 11.7 Hz, 3H), 7.33 (dd, J = 1.95 and
8.7 Hz, 1H), 7.59 (dd, J = 1.8 and 8.7 Hz, 1H),
7.65 (d, J= 1.8 Hz, 1H), 7.69-7.75 (m, 1H), 7.96-
8.08 (m, 3H), 8.17-8.21 (m, 1H), 9.9 (brs, 1H),
12.88 (brs, 1H), *'P NMR (d--DMSO, 121.49
MHz) § 29.65, MS (ES") m/z = 373.86 (MH").

White solid, 'H NMR (d,-DMSO, 300 MHz) &
1.16 (d, J= 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz, 3H),
2.88-2.98 (m, 1H), 3.76 (d, J = 11.4 Hz, 3H), 7.32
(dd, J=1.95 and 8.85 Hz, 1H), 7.41-7.68 (m, 6H),
8.03 (brs, 1H), 10.28 (brs, 1H), 12.77 (brs, 1H),
3'p NMR (ds-DMSO, 121.49 MHz) § 32.16, MS



121.49 MHz) S 31.54, M5 (ES') mz = 414 H O (M). 153
WO 2006/ 054182 PCT/ |1 B2005/ 004063 Conpound structure

we®e0sf4ast on OFf-white solid, 1H NVR (d6- DVSO PGDB2Wi2(04063

S 2.26 (s, 6H), 3.69 (d, J = 11.4 Hz, 3H), 7.20 (brs,
IH), 7.25 (brs, 1H), 7.29 (brs, 1H), 7.38 (dd, J= 3

ConigoundO, - P-e 6. 3 atrdetBred Hz, 1H), 7.44 (dd, XRes¢rigioand

8.7 Hz, C NH2 1H) 8.02 (brs, 1H), 10.77 (brs, 1H),

12.96 (brs, H O 1H), 31P NVR (d6BNG@=1Db MU Mz) 8

31.74 , MS (ES) miz = 394.9 (M. Of-white solid, 'H

NMR ((CDCL3, 300 M) O.F69 o 7 Wiftensol2HH NMRQ&%—]DMS@ 300 MEZ)

0 g Lhrne €0l (0 M Il -

Hz, 3H), 5.98 (brs
7.28 -7.35 (m 3H)SPLA7-7.58 N @HL i3 i) = ? mi877 1H)755-781

E&%?lggwg OIZ 1%/50 Eg;msgom'd}a 18jL Ro NVR:s, 15H), 12.78
| .

(MH) . Yel | ow poweferly 1HONMR ( d6- Df(}%bm% 6211%)(9%@9%%”9%)5
(s, 3H), 3.74 (d, M 11, 7He, 3H), 37.6BI¥/NGR (APMSOND82.40 MHz) § -
3H), 7.57-7.60 (m 4H), 8 (brs,

Cl NH2 (brs, 1H), 12.76 (brs, 1H) %73%81\1%@472%6&%%“}8 (BS) mhz =
121.49 MHz) S 32.48, Ms (ESI, E|)3m273zMH*)363 HO

(M#) Yell ow pal e powder, 1H NWMR (d6-DVSO, 300 MHz) S
2.23 (s, 6H), 3.73 ( 11. 4Hz Wigkjsolid; H MIR7 (3DMSE), 300 MHz) 5

2H), 7.36-7.43 (m 1 Pliag (a. 3%13@57:0111&@21311) 733 (dd, J = 8.7 and
12.9 Hz, 1H), 7.560% m 2H), ), 7.87-8.01 (m,

N 10.28 (hys, 1H)\PE/ZI4 (brs, Tz Y he CofE:
m 2H), 8.05 (brs, 1H), 10 21 (brs, 1H), 12.79 (brs,

” 0 1H), *'P NMR (ds-DMSO, 121.49 MHz) & 31.74,
MS (ES") m/z = 425 (MH).

Br White solid; 'H NMR (ds;-DMSO, 300 MHz) &
379 (4, 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,
“P~o” 2H), 8.06 (brs, 1H), 9.83 (brs, 1H), 12.88 (brs

7j 2 - 2 ? . 2 2 h 2
Cl NH, .
A\ 1H), 3'P NMR (ds-DMSO, 121.49 MHz) & 28.46
H o} (d, J=7.2 Hz), F NMR (ds--DMSO, 282.4 MHz)
& -110.60 (m), MS (ES") m/z = 445/447 (MH).

White solid; 'H NMR (ds-DMSO, 300 MHz) §

ol 2.32 (s, 3H), 3.7 (d, J = 11.4 Hz, 3H), 7.34 (dd, J
o = 9.0 and 2.1 Hz, 1H), 7.47-7.59 (m, SH), 8.04
g :
7k ol P~0 " (brs, 1H), 10.04 (brs, 1H), 12.88 (brs, 1H), *'P
2
\CEM NMR (d-DMSO, 121.49 MHz) & 3031, MS
N © (BS") m/z =397 (MIH.
OCHs White powder, 'H NMR (CDCl;, 300 MHz) &
3.81 (s, 3H), 3.87 (d, J = 11.4 Hz, 3H), 6.02 (brs,
1H), 7.06-7.08 (m, 1H), 7.28-7.37 (m, 4H), 7.49-
7 ~0—P=0

cl WL 7.52 (m, 1H), 7.73 (brs, 1H), 10.67 (brs, 1H),
11.01 (brs, 1H);, *'P NMR (CDCls, 121.49 MHz)

& 32.67, MS (ESL, EI") m/z = 379 (MH).
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/ N O DVMBO, 101.256 MHz) S 33.45, Ms (ESI, ElI) Hnlz
=377 (MH). / \ Pale yell ow powder, 1H NVR ( CDC13,
WQohFa32 S 3.85 (d, J = 11.4 Hz, 3H), 6.08 (PCEHIB26I004063
7.30 OzIP-0Ol-1 (dd, J = 2.0 and 9.0 Hz, 1H),
7.36-7.56 (m 4H), 7ah G NH2 7.68 (d, J= 1.8 Hz, 1H),
7. [357.81 (m 2 78 N O (brs, 1 10p
°°"ﬂ5|)z,§d NVR (c%‘ifmi ( ) 1000k {hop:

o 31P 01 H Miz) S 33.3, M5 (ESI El)
349 1
z (MH) . 34 WO 2006/ 054% P%yd!:rBZIQQ%‘Q?éQéB 300 MHz) §

Conpound structure/Description P of ange

NVR ( CDC13, 300 S 3.84 (d, 3192(1,17—4111:121z 33P)6.12:5brg) 2H), 7.36 (dd,
(brs, 1H), 7.m8" PQ 7.23 (m }L'Dl,sﬂzé’haﬂﬁﬁlﬁ 48-7.51 (m, 1H),
5H), 7.69-7.83 (m~offt? 03N H2 3H) '8 r @JF

Mg (ESI, El) m X 5 (M—|) F(b@r aﬁgeog@merlH) P NMR (CD013,

\
NMVR (d6- DVSO, 300 M) 3.79 (4, 73 1
757 44 (m 30, 5 51 7 61 (in fzq4g|)~h}rz,}%1z94zggd&J Qs 1z, 1p), F
1.8 Hz, 1H), 8.05 7aj Cl P-e NH (BM& (CRMk, 2834 @/H(zanﬁs6289 (s, 3F), -
1H), 12.86 (brs, 1H), 31P 2 NWR (@&s VGQ 7.4 6, M‘IMS@SI EIY) m/z =
29.99 (t, J =8.3 HOH, IP), é?F X (d6- DVB

?('\)Ac_)bwm) 6 106.93 (m 2F), M (ESF> EYE) mz 385

. Pal e yel | ow_powder, 'H NMR d6 DI\/S
6 3,75 (d, J = 11. ngz 3H), 7.31Whtepovdsy W(C%F)”O MFz)

7.54-7.62 (rn, 2 7.71-7.83 (m 3.24{x, J=81107:|Hz73}k) ®12@brs, 1H), 7.37 (dd,

(brs, 1H), 10f¢ s, 1H), 12.76,( Ho, -

\"NB NME (6. DVBOL B8 Mir) 6 32°3 15Hza1n 9Hz'33d|-:_f? 7S (4, 7= 1.8 Hz

(¥6- DVSO) 6 -G m NHF), M5 (ES|87E%)1HM7263-7-63§§? 1H), 8.04 (brs,

(M) . VRN 1H), 8.21 (brs, 1H), 8.26 (brs, 1H), 10.81 (brs,
H

1H), 10.94 (brs, 1H), “F NMR (CDCls, 282.40
MHz) 5 -62.96 , MS (ESI, EI*) m/z = 485 (MH").

3.92 (d, J=11.7 Hz, 3H), 6.04 (brs, 1H), 7.3 (dd,
J=2.1 Hz and 9 Hz, 1H), 7.42-7.65 (m, 5H), 7.77
Cl AL (qd, J=1.2 Hz and 7.2 Hz, 1H), 7.9-7.93 (m, 1H),
N b 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").

O White powder, 'H NMR (CDCL, 300 MHz) &

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, J=11.7 Hz,,

¢ \_ /" 3H), 5.99 (brs, 1H), 7.07-7.13 (m, 1H), 7.20-7.29
N O (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").

Tu
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Of white powder,
(t,

'*H NVR (d6-DVBO, 300 MHz) 6 0.92

J =7.5H, 3H), 2.78-2.92 (rn, O P-O~ 2H), 3.7

W@ d0o6d541841. 7 Hz, 3H),
NH2 7.52-7.59 (m 2H),
N OlH) 10.36 (brs, 1H),

Coméw Wi te po

3.75 (d, J=117
P.G - ol

(brs,

Description Ogph W |t\

MHz) S 3.75 (

(s,

lap C \ \ ON (brs,

1H),
(ES+) mfz = 468. 86

7.25-7.38 (m 4H), Tan BIT/IB2003/004063
7.67-7.75 (m 1H), 8.02 (brs,
12.78 (brs, 1H), 31P NMR H

101 32.41, Ms (ESI, El) m 7
C%%%ctﬁr ) ﬂescnpt%él

3H)
8.7 He, 24
7a0 C |\ \ NH2 @
1H), 12.8 N OV

Mz) 6 H 27.33, Mad
D006/ 054182PCT/| B20057

7

EI )
4063
er

2H), 7.23-7. 37H(m O6H) .

1H),

H NWR (d6 DI\/BO 300 MHz) 6

%gfgﬁhﬁ% saixfz‘HlNgzﬁ{d%:D@l 300 MHz) &
, 8 04- 891@1@@1 7@;,)3}1)1@91155 1H) 724728

m mg% £0B2DMEOs), 153-7.59 (m, 2H),
Céﬁf) gm,smé(% 81 @rs YB 10.87 (brs,
1H1iyRp (o6 OWSE) 12889MHz) §29.77 (d, J
1Te7 Hz, 3 H)— 7§ ?%71'_1!? Sﬂg cﬁcﬁ?é‘sz 40 MHz) &

10. 21 (uﬁgz (nszl-lﬁ),,MﬁﬁE%)r(l/brgm 29 (MH).

31P NONI\/R(dG DVMSO, 121.49 MHz) S32 13, M5

OH Pal e Wit |solid, (FdWBER (d«s-QNIWO MHz) 8

(CDC13, 300 M) d. J = L} b, °

(s, 2H), 5.98 (brs) .3-7. ééi;{t ths}ﬁ%)fm?&%)’zsg(q’J

(n 2H), 7ag C \ \0\_/7 56 7 597 n'kll_-lb’?’ 47(d6.é ilggz H), 7.26 (brs,

é‘gl 2H) 7. §| 0 10. 138, (AN, J £H)3,and B7 g 1H), 7.34-7.40
rs, 3 101, 2 2,85

(ES) mz = White pome §1§) Mﬁ%h@gﬁ 2928 Y5 1H), 10.29

7x

Ty

153

(brs, IH) 12.75 (brs, 1H), *'P NMR (ds-DMSO,

12149 MHz) § 32.21, MS (ES") m/z = 3913
(MH).

White solid, 'H NMR (d~-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 (4, 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 (CDCls;, 300 MHz) 8 2.40
(s, 3H), 3.88 (d, J = 11.7 Hz, 3H), 5.89 (4, 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 (CDCls,
121.49 MHz) & 31.54, MS (ES") m/iz = 414

(MHD).



1.24 (s, 9H), 3.76 (d, J 11.4 Hz, 3H), 7.3-7.34

O~P-0/ (m 1H), 7.4-7.65 (m 5H), 7.76-7.81 (m 1H),
waa006/0k4182\ 8. 02 (brs, 1H), 10.27 (brs, 1H), 1PCT7EB2005/004063

(brs, 1H), \ N NH2 31P NWR (d6-DVBO, 121.49 MHz) 6

32.29, MS H(ES) mz = 405.11 (MH). Wite powder, 'H

N CDC13, 300 2.4 (s, 3H), 3.9 (d 7
compﬁwfﬁ'%w, 6.1 (brsg{ldééﬂf 0|> CN 7.34 (dd, (JDG—SLTW&%nd

8.7 Hz, 1H), 7.53-7. 7as Cl 1
(m 2H), 10.84 (brs, 10. 92 fEWﬁteSiﬁ; H%\{%@f DD, 300 M) 5

(CDC13, 101.256 MHz) NH2 7. 2726 (%/BH), E§ (dW{Zl]"“HZ 3H), 7.20 (brs,
388.3 (M—|) Cl Wi fepeder, 1H NMR 436Gy 7.28 38 (dd, J =
5500 ¢ e

), 7.34 (d- 8 HaH, 1H), 7. o0 4t g 7 T 5 57
Cl O P, OM>e an 4z 1H), 8. 0348.818 (b 1EBHP.77 $redH), 12.96 (brs,

(brs, 1H), 9.8%AbKs, oH), 128?)“%@9@1@@11‘1‘“@%}53174

H NH2 d6- DVSO, 121121!9|sz S 27.8

406 (MH). 156 WD 2006/ 054182 PCT/> |1\§2@§§/"(¥(7 $3005)
Conpound structure Description | p- Br Wite powder

H
NVR (d6- DMSO, 300 @ 3 78 ( dOff-ghite splid, 4H|I|EVIR§QPCI3, 300 MHz) §
7.34 (dd, J = 1.8 a O-P~OVe 8. dledlzz1 @hH), 6.942.07 (h&H), 1.85-1.95

e T S A © e o
, 31P N 20~ H 1’221_74@(%21) 7828303©(m|\9§) 7.47-7.58
( ES) mz = 42 N NC | awsOReMR71.7.72 (m, 1H), 1050 (brs, 1H),
H 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
O- (m, 3H), 7.57-7.60 (m, 4H), 8 (brs, 1H), 10.26
7ab \P\O/ 31
cl NH, (brs, 1H), 12.76 (brs, 1H), *'P NMR (ds-DMSO,
\©f\g—§ 12149 MHz) 5 32.48, MS (ESL, EIY) m/z = 363
N © (MEHD).
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 (4, J
Tae O\\P\O/ = 12.9 Hz, 1H), 7.56-7.60 (m, 2H), 7.99 (brs, 1H),
C'\CEMNHZ 1028 (brs, 1H), 12.74 (brs, 1H), *'P NMR (d-
N O DMSO, 101.256 MHz) & 33.45, MS (ESI, EI")
H m/z =377 (MH. ‘
Pale yellow powder, 'H NMR (CDCls, 300 MHz)
Q 8 3.85 (d, J = 11.4 Hz, 3H), 6.08 (brs, 1H), 7.30
O‘\P\o/ (dd, J = 2.0 and 9.0 Hz, 1H), 7.36-7.56 (m, 4H),

Tah Cl
\©j\g_<\”"2 7.68 (d, J = 1.8 Hz, 1H), 7.73-7.81 (m, 2H), 10.78
ﬁ o) (brs, 1H), 10.03 (brs, 1H), *'P NMR (CDCl,, 101

MHz) § 33.3, MS (ESL, EI') m/z =349 (MH").
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c \ 0 HNH

lax O-P-OMe Cl H NH2 NC ON |ay

O:"P-Ov C \ O HNH2 OCN 7az OP-OV C \ 0O H NH2
wQa 2006M€18006/ 054182 PCT/ |1 B2005/ 004063  ConpounpCT/IB2005/004063

structure Description
CN 7aab F O'-P-OW

Com%:oun% o C

Tai

Taj

Tak

Tan

Tao

~ ~ sfuctrd2 H d

Cl

-n

Cl
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TYCN 7aaa Or - Ok C ~H NH2
~~0 NNH2 HdJd CN 7aac F

7aad F 0O F)'ISE\A%ription

Pale orange powder, 'H NMR (CDCls;, 300 MHz)
§ 3.84 (d, J = 11.4 Hz, 3H), 5.97 (brs, 1H), 7.18-
7.23 (m, 1H), 7.32-7.56 (m, 5H), 7.69-7.83 (m,
3H), 10.44 (brs, 1H), 11.04 (brs, 1H), *'P NMR
(CDCls, 101 MHz) §33.8 , MS (ESL, EI') m/z =

315 (MH").

Orange powder, "H NMR (ds-DMSO, 300 MHz)
$3.79 (d, J = 11.4 Hz, 3H), 7.32-7.44 (m, 3H),
7.51-7.61 (m, 2H), 7.67 (d, J = 1.8 Hz, 1H), 8.05
(brs, 1H), 9.86 (brs, 1H), 12.86 (brs, 1H), *'P
NMR (ds-DMSO, 101 MHz) 8 29.99 (t, J = 8.3
Hz, 1P), ®F NMR (ds~-DMSO, 300MHz) §-
106.93 (m, 2F), MS (ESI, EL") m/z = 385 (MH").

Pale yellow powder, '"H NMR (ds-DMSO, 300
MHz) § 3,75 (d, J = 11.4 Hz, 3H), 7.31-7.38 (m,
3H), 7.54-7.62 (m, 2H), 7.71-7.83 (m, 2H), 8.01
(brs, 1H), 10.10 (brs, 1H), 12.76 (brs, 1H), *'P
NMR (ds-DMSO, 101 MHz) 8 32.30, °F NMR
(d+-DMSO) & -106.35 (m, 1F), MS (ESL, EI') m/z

=367 (MH").

Off white powder, 'H NMR (ds-DMSO, 300
MHz) § 0.92 (t, J = 7.5 Hz, 3H), 2.78-2.92 (m,
2H), 3.7 (d, J = 11.7 Hz, 3H), 7.25-7.38 (m, 4H),
7.52-7.59 (m, 2H), 7.67-7.75 (m, 1H), 8.02 (brs,
1H), 1036 (brs, 1H), 12.78 (brs, 1H), *'P NMR
(d~DMSO, 101 MHz) § 32.41, MS (ESL EI) m/z
=377 (MH").

White powder, "H NMR (d,-DMSO, 300 MHz) &
375 (d, J = 11.7 Hz, 3H), 7.27 (dd, J = 2.1 and
8.7 Hz, 1H), 7.34 (d, J = 1.5 Hz, 1H), 7.49-7.65
(m, 4H), 8.04-8.11 (m, 2H), 10.15 (brs, 1H), 12.8
(brs, 1H), P NMR (ds-DMSO, 101 MHz) 8
27.33, MS (ESI, EI') m/z = 383 (MH").



C ~N OHNH2 CN 7aae F OP-Ove CI O N NH2 158 WO
2006/ 054182 PCT/ | B2005/ 004063 Conpound structure
woedecnsqagzon CN G O 7aaf F O-P-Ove  H NH2 CPET/NVBR005004063
solid; "H NWMR (CDC13i 250 MHz) S 1,43 (t, J= 7.0 Hz,
3H),12.3§(28(6H) 40?410(m 1H) 4.28-4.35 0O a
n , S 35 (dd, J = 2.0 an
°°m§ﬂj“ 8a P 0-11~ 5'7’&‘21 2 ( 7.46 (s, 1H), %&gg LW

(m 1H), 10.7 (brs, 1

101. 256 M&z) 8 33. 9 W& %IH) H%“EF’N%%%@&“DMSO 300 MHz) 8
(MH). Pale yellow | d 1H NI\/R3(7@ID@173= 113082, jF: Y448 (s, 2H), 4.54 (s,
1 45 (t, J =7 0k 2.29 (2%1) 7613*)737 m,4611)';37(5m73 (m, 6H), 8.01

4. 22- 33(m\ 465(d ad N
4. socz} O\ P d\“’%n’cﬂ’ié‘)% & }J%H) s, 1H), 7P
7 15 (brs 34 (m 6 HNME . (4B0MED, 1—311149(:1\/11{@ & 32.13, MS
8. 5(9
H,

2.1 Hz, 8. 54 ﬂd’f—i}‘)ﬂ

11. )818(t32 g = 5.7 31P Nﬁ?%sf%écq%@%m e

MHz ESI ,

o s o (1 % %1M§J)fow&§ H(ﬂMﬂ(c@ch, 300 MHz)

N O Hz, 3H), 4.48 (
4H), 7.77 Ha S%

(ESI, El) pp/z =
%l id, 1H

m/

.bé

A44

Tar Cl 0
C[W
N NH,

7as = P\O/

Tau cl

NH,
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300 I\/Hz)

=7 5 Hz azzs.@s (d7J59L17” @831(%473 (s, 2H), 5.98
1H), 7 96 Bes OB1)( ms-73$-&m, V5, 7.42-7.49 (m, 2H),

7655 Psr Ned W &8 73 (m, 260, 7.8-7.85

(m, lH) 10 34 (brs, 1H), 10.99 (brs, 1H), *'P
NMR (CDCls, 101.256 MHz) § 32.85, MS (ES")
m/z =378.86 (MH").

White powder, '"H NMR (ds-DMSO, 300 MHz) 8
1.24 (s, 9H), 3.76 (d, J = 11.4 Hz, 3H), 7.3-7.34
(m, 1H), 7.4-7.65 (m, 5H), 7.76-7.81 (m, 1H),
8.02 (brs, 1H), 10.27 (brs, 1H), 12.75 (brs, 1H),
3p NMR (ds-DMSO, 121.49 MHz) & 32.29, MS
(BSh) m/z=405.11 (MH).

White powder, *H NMR (CDCl;, 300 MHz) 5 2.4
(s, 3H), 3.9 (d, J = 11.7 Hz, 3H), 6.1 (brs, 1H),
7.34 (dd, J = 1.8 and 8.7 Hz, 1H), 7.53-7.6 (m,
3H), 7.76-7.85 (m, 2H), 10.84 (brs, 1H), 10.92
(bts, 1H), *'P NMR (CDCl;, 101.256 MHz) 8
7.27, MS (ES") m/z=388.3 (MH).

White powder, "H NMR (ds-DMSO, 300 MHz) &
3.78 (d, J = 11.4 Hz, 3H), 6.60 (d, J = 8.4 Hz,
1H), 7.34 (4, J = 1.8 Hz, 1H), 7.74 (dd, J = 1.7
and 8.4 Hz, 1H), 8.03-8.18 (m, 3H), 8.29 (brs,
1H), 9.67 (brs, 1H), 12.89 (brs, 1H), *'P NMR (
dDMSO, 121.49 MHz) & 27.88, MS (ES) m/z =
406 (MH").



cl 0- 3H, 7.66-7.72 (m 3H), 7.78-7.83 (m 1H), 7.93

(d, J=9 IIb NOHz, 1H), 7.99-8.02 (m 2H), M (ES4)
Wo®eo341R02Ph 468. 18/ 470.15 (VH). 159 WO 2006/ PEHIEA05/004063

PCT/ | B2005/ 004063 Br Yel |l ow powder, 1H NMR (CDC13, 300

MHz) 6 1.46 (t, J= OCB6N OEt 7.2 Hz, 3H),4.53(q,J=

oH), 7.3 1 07.42-7.5 ,
°°”‘P°§BE|Z 04Hzm 3 rL7c"l\/%@([zg E?) mz = Ilc %eés 8t408

(M{). 0 Colorless oil, 1H NI\/R(d S0

.37 (s, P-CH 3H), Brd, J= W‘”‘l H?‘W%d‘é% S%soolvmz)a
J=2.85 and 7.95 1 Hz 2H), 73 {d 114 Ha 3B, T34 Ed, J = 18 and
1H), 7.6 (d, J = 183 Hz, 1H), 3dPMR1y €EI36 (m, 1H), 7.58-7.73 (m,

101. 256 MHz) 6 23. 8. TRMyel | ow so%%oé.)i?gn\@a;)dgﬁ)sg\r/ss% 10.01 (brs,

300 MHz) 6 1. 7 2 Hz

11.7 Hz, 3H), = 7.2 OIPI128¢-Hfhrs, 2H), *'P NMR ( de-DMSO,
7.54-7.58 (m 1 2 (M 58 o 8 258303)41\/356@3()%& 427/429
10: -\ (m 6H), 31P NMVR (d6-DVBO, 101. 25

22.98, ~N-O M5 (ES) mz = 542.7 @), SoePh Th| ck

yel low o0il; 1H NMR (CDC13, 300 MHz) 6 1.46 (t, J Br =

7.05 Hz, 3H), 3.8NEd, J =/11.7 Hz, 3H), 4.54 (q, J =

7.05 O01-p-e Hz, 2H) ~3R-7.38 (m 2H), 7.5-8.1 (m

10H), 31P NMR 16b " 0-\ (CDC13, 101.256 MHz) 6

4 54, NB (ES) mzo N O 595.74/597.72 (MH). SO02Ph
W ck yel | ows0i | (d6-DVBO, 300 MHz) 6 1.36 Q
F(t, J =7.2 \ .7 (d, J = 11.7 Hz, 3H), 4.44

(q, J = O—P-e\ZZ2\iz, \AK), 5.49 (d, J = 47.4 Hg,
OH), 7.54 (dd, J = 2.1 166 C | \ O\ and 9 Hz, 1H),
7.6.7.88 (m 8H), 8.05-8.11 (m 3H), 31P / N O NMR

(d6-DVBO, 121.49 wpzj/zgsz, M5 (ES) mz =
O=

7ax ~P~0oMe

\Cfg\_(

H

NC

D/CN
0

ol :P\OMe
\ 0]

Tay

N NH
H 2

CN

Taz ol O:P\OMe
\ 0]

NH,

I=
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SO2Ph 550 (MH). F Yell ow sh powder, 'H NMR (CDC13, 300
MH) 6 1.26 (d, J = 6.9 Hz, 6H), 1.28 (t, J = 6.9 Hz,
W@R)os/034148 (t, J = 6.9 MO P=0 Hz, 3H), 2.96 PCUIB05004063
J=6.9 H, 1H), 3.83 (d, J = 11.4 16d ol | oFEt Hz,,
3H), 4.56 (q, J= 6.9 Hz, 2H), 7.07-7.13 (m 1H), 7.37
dd, and 9.0 Hz, 1H), 7.31- ed@riftdn
°°“"R‘F’rj“d(7 49- sozprli 5&8 (m 4H), 7.85 (d, J = 1. 8|6Hz,
1H), 7.95 (dd, J = 9.6 and 1.8 Hz, 1H), 8.08-8.14
(m 2H), M (ES) = 60 VD 2006/ 054182
PCT/ 1 B2005/ 004063 B (UN+). Yellow resin, '"H NWR
(d6- DVSO, 300 083(t J =7.5 Hz, 3H), 1.38
Toda, J= 7.2 Hz, 3 \P\bms (sextuplet, J= O L 0O 7.5
Hz, 2H), 2. <?5Hz, oH), 3.69 (d, J = 11.7
Hz, C \ O-\ (q J=7.2 Hz, 2H), 7.44-7.8
(m 9H), 8.05-% 128 16'%”21 NO(m 3H), 31p NMR

(d6- DVSQ, 121.49 MHz) 6 24 3

560. 38 (MH). Thickyel |l ow oi
MHz) 6 2.29 (s, 6 -6M (
(s, 3H), 7.25-7.34 3H),
7.81-7.

78akl 2- 8.

16(3;!12

6, M5 0O-S=0 (ES) mz
1H NMVR (d6- DVBO, 300
d, J= 11.7 Hz, 3H), 4.04

7.6-7.75 (m 3H),

84 (m 1H),n. 7 9-7.94 16f F O,erP-Oe (m 1H),
OMES) m z

Cl1 ONO

550 (MH)

S2Ph {d,° 1H NVR (CDC13, 300 Mz) 8
0.66-0.71 (m &H) 0.99 (m 2H), 1.81-1.94 (m
1H), 3.69 (s, : & 3H), 3.79 (d, J = 11.4 Hz,
3H), 7.13-7.17 (m 1H), 7.28- C1 O_ 7.4 (m 3H),
7.51-7.64 (n 2H), cB.39-8.4 (m 1H), 9.96 N 0 (brs,
1H), 31P NVR (CDC13)7 ®1c49 MHz) 6 31.29. H Thick
yel low oi |, 1H NMR DVSO, 300 MHz) 6 1.15
Taac £ O:P\OMe
Cl \ 0
[i:liﬁ ﬁHz
Cl.
Taad o OSP-ome
Cl< :f: jl\\ 0
N NH,

H

\Q/\»CN
0

F =

o P~0OMe
~ t jl\ 0
N NH
H 2

Taae
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7.2 Hz, 3H) 2.32 (s,
3H), 4.46 (g, J =
S

(t, J = 7.5 Hz, 3H), 1.39 (t
3H, O~ - 3.69 (d, J = 11.
wQ 286MB4182H) , 7.29 16h ClL P-0 ( , 1H), 7. 4P@T/M82043M004063
2H) , 7 53-7.56 (m 1H), 7.63-7.81 (m 4H), 8.03-8.12
(rn,- 31P NMR (d6-DVSO, 121.49 N O MHz) 6 24.57,
S) mz = SO2Ph 161 WO 20064544%h
c°m|9@‘1'§4£82005/ 0040ggré E'J\\(/I(:I)Iow resin, 1H NWMR ?!()16 Dll%/BO
300 MHz) 6 1.39 ( = 7.2 Hz, 3H), 2.35 (s, 3H),
1.38 (t, J:72 3.71 (d, J = 11.5 Hz, 3H),
4.46 (q, J = ik, _PH) CN7.53-7.85 OP-01 (m 8H),
8.05-8.12 (m 3FH) B1P NMR (d6-DVSO, 121.49 16i Cl 0
Maz) S 22.40, NB (ESpwmei z = 610/612 (MH). N O S=0
Col orl ess dft! CDC13, 300 MHz) S 1.45 (t, J =
7.2 Hz, 3H), (A7) = 11.4 Hz, 3H), 4.54 (q, J =
7.2 Hz, O-—2H)7 7836 (%, J= 2.1 and 9.0 Hz, 1H),
7.47-7.67 (m 6H), 16j C 103N 0-\ 7.84-7.96 (m 4H),
8.09-8.12 (m 2H), 31P NMR (CDC13, O 101 MHz) b 26.7,
M5 (ESI, El) mz =518 (M. %G S; 0 F Pale yell ow

o 1HAVR (06 o480 300 M 6,1, Sy gl s .-

oH). 7.41 (td, J and 27.8 Hez 3283 (:76H54.03-410 (ng 1H), 4.28-4.35
C 9.0 and 2.1 Hz A=), 7. 66(nZ ﬁ%(zm(s 2119 73’\1}%381329%%7& 15),

m 16k C 0 4pr\§/@5
4(ad6 DVMSO)ci6 -405./46 NO (ﬁ‘%l(ir-l)H) 7'§ng5 Mﬁg %O’IH), 10.7 (brs,
101 MHz) S 2, HVR 0 S, 0 (ESHp NMB (CDC;, :1=015258MHZ)633.9, MS (ESI,

(MtNa) . / @ y: (d6 ;,og S 1.38 (t, J
PVEH) %—D 3.78 (s,

= 7.05 0 Hz, 3H)H 3.7

3H) | 446(q,J/\=705Hz2,71974(m3H)
7.47-7.56 (in, aH), OL. P Q Pale o sofid, HAMBGDCL, 300 MHz) 1,45 (t, J
7.79-7.81 (m 2H 8 06- 8. 12 (7 388, 2.2010 B -403 Y, 1H), 4.22-4.33 (m,

31PNVR (d6- DVBON.101. 256 NHZ)H)465(de 5.6 and 16.1 Hz, 1H), 4.80 (dd, J= 6.1

O\\
9a cl N and 16.1 Hz, 1H), 7.15 (brs, 1H), 7.24-7.34 (m, 6H), 7.75
\©f\g—§ T, (@& J=2.1Hz 1H), 854856 (m, 2H), 10.60 (brs, 1H),
N O NoN 1181 J =57 Hz 1H), P NMR (CDCL, 101.256

MHz) § 32.8, MS (ESL EI') m/z = 482 (MH).

, J
7 Hz,
1, (br
1

Br
c N\ N Off white solid, "H NMR (d;-DMSO0) & 1,37 (t, J = 7.2
N © Hz, 3H), 4.48 (q, J = 7.2 Hz, 2H), 7.59-7.68 (m, 4H), 7.77
Ha 0=57° (m, 1H), 7.96-8.09 (m, 3H), MS (ESI, EI') m/z = 442-444

@ (MH").

Off-white solid, 'H NMR (ds-DMSO, 300 MHz) § 4 (s,

Cl N o— 3H), 7.66-7.72 (m, 3H), 7.78-7.83 (m, 1H), 7.93 (4, =9
11b N b Hz, 1H), 7.99-8.02 (m, 2H), MS (ES) mz =

S0,Ph 468.18/470.15 (MH).
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\' NO 01S;0 162 WO 2006/ 054182 PCT/ | B2005/ 004063 QO |,

1H NMR (d6- DMSO, 300 MHz) S 1,37 (t,

wQ2@8/0§482 6H) ,
0, 7.1 Hz, 2H)
1H),
(m 2H)
3H)

7.53 CI O O (dd,

3.66 (d,
, 1.25 (s,

Brown oil,

J=7.2 H, 255 (dd,
PO O 7.66" ,ﬁ—%)
g 2H),

J=11.4 Hz, 3H),

J=2.1 and 9.0 Hz,
7.78-7.83 16n 103’\|Yé11\ow(pmvde2*‘ﬁmv&(@56§ 3BAMEBY 5 1.46 (1, J=

, ES EX+ z =546 O % (

il { “DVBO, 39H% %)45@@1.]?3 1?1?: 251)0591-736 (m, 1H),
7.05 Hz, 3H N69 .o J 114247592(m33)z9543apzm(@) MS €ESL EI") m/z =
17e 05 OllP O/
7.28-7.37 (m %6 OCI 0--\ 7.
(m 2H), 31P
24.18, MS (ES)
NVR (d6- DVBO, 300 MHz) 8 1.37 (t,
2.4 (s, 3H), 3.73 (d,

4.52 §

-\ 22.16, MS (

J =7.1 H, 3H,

4. 44PCTIB20037004063
7.37 (s, 1H), 7.42 (s,

1H), 7.65-7.71

(% H), 4.57 (s, 2H),
2778(m 9H), 8.05-8.1

d6- 16p N 0 DVBO, 101.256 Miz) 8
=638 OSO(M). Yellowoil, 1H

J= CN7.2 Hz, 3H),

J = 11(:410{'258011’3"%%@912)1\4@% O(I\%I‘iz) 5237 (s,

, 7. 7887 7.82(d(-hT 5441z, 15D, BY- ((?d $=2.85 and 7.95

7.94-8. 12 5 1 i i
MHz) 8 16q | (m 55, Hgﬁ)%(ﬁ@@@@ 132 5.648, 7 = 13,5 Hz,

5:0 Conpound structure Descnla.%WPP‘élss%}?é }izl)-fg%\}ﬁ

(d6-DVBO, 300 MHz) 8 2.33
11.7 Hz, 3H), 7.3
7.81- 17a C OH
(d6- DVBO, 121. 4%

2 (M H_ 163
o1 M Hd L\
©:N ;o

16b

16¢

16d

S0,Ph

MeO—P=0
Cl

\
80,Ph

(s, 3H, 3.73 P-0/ g
4%N( m  Jefjow splid; A FVB @H)oo MEHZ) § 137 (t, J
(M 1H) = 7031)3nx bl755(d JH) 1.7 B BHNNRG (q, J = 7.2

P\/O/N O Miz) 15 A2: P27 Bl B8), 78939 Ten, 510, 8.07-8.24

(m, 6H), *'P NMR (ds-DMSO, 101.256 MHz) § 22.98,
MS (ES*) m/z = 542.7 (MH").

Thick yellow oil; "H NMR (CDCl;, 300 MHz) & 1.46 (t, J
=17.05 Hz, 3H), 3.8 (d, J = 11.7 Hz, 3H), 4.54 (q, J = 7.05
Hz, 2H), 7.32-7.38 (m, 2H), 7.5-8.1 (m, 10H), *'P NMR
(CDCl,, '101.256 MHz) & 24.54, MS (BS) m/z =
595.74/597.72 (MH).

Thick yellow oil, "H NMR (ds-DMSO, 300 MHz) & 1.36
(t, J=7.2 Hz, 3H), 3.7 (d, J = 11.7 Hz, 3H), 444 (q, J =
7.2 Hz, 2H), 5.49 (d, J = 47.4 Hz, 2H), 7.54 (dd, J = 2.1
and 9 Hz, 1H), 7.6-7.88 (m, 8H), 8.05-8.11 (m, 3H), *'P
NMR (ds-DMSO, 121.49 MHz) § 23.82, MS (ES") m/z =

550 (MH").

Yellowish powder, "H NMR (CDCl;, 300 MHz) & 1.26 (d,
J = 6.9 Hz, 6H), 1.28 (t, J = 6.9 Hz, 3H), 148 (t, /= 6.9
Hz, 3H), 2.96 (quint., J = 6.9 Hz, 1H), 3.83 (d, J = 114
Hz,, 3H), 4.56 (q, J= 6.9 Hz, 2H), 7.07-7.13 (m, 1H), 7.37
(dd, J = 2.1 Hz and 9.0 Hz, 1H), 7.31-7.40 (m, 1H), 7.49-
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 (BS") m/z =
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description Of-white solid, 1H NVR (d6-DMSO, 300 MHz)
wWoG2sA54182, J= 7.5 Hz, 3H), 2.3 (s, 3H), 2.61r¢TIB2005004063
7.5 Hz, 2H), 3.73 (d, J =11.7 CaP O Hz, 3H), 7.28

(brs, 1H), 7.36-7.40 (m 1H), 7.39-7.5 (n 2H), 17b C

\'\ OH7.57-7.61 (m 1H), 7.f8dns, 1H), 13.01 (brs,

1H), 14.82 (brs, s, H O 1H), 31P NWR (d6-DVSO 121.49

MHz) S 32. 89, S) n12 —YQB%I&M‘)HNI(H{f(délMMS@SsOOMHz)S083 tJ

solid, 1H NWR (d 558 (ﬁ?éh fﬁ? 132“3@' gl:;f%BH)lil;zgextuplet J=

(d, J = 11.7 Hz, ,
7.42 F O, . P Q37 1H), 7. 465Rz48), Qﬁ?(t,z.ﬁ)7511823}33@g(d.l 11.7 Hz,

1H), 31BN dé 17
132 15, efw c Ch?opnﬁ? A2ds 2%"27)44?8(111, OH), 8.05-8.12
1F) + MBS ( K/ z % 395.9 (fpm) ﬁP@MMdyQMSQW%&Mz)SM% MS

1H NMR (CDC13, j@gblvm) S 3. @8"h=sko3s @29 Hz, 3H),
7.37 (dd, J-Q@dgom 1H), 747763(m 5H),

17d O-~P, G 7.81 9 (m 2H), 10.33 (brs, 1H), M

(ESI, El) rn/z = C OH(M). NO HO OI, 1H NW\R
(d6-DMSO, 300 MHz) S 3.71 (d, J = 11.7 Hz, 3H), 3.76

(s, 3H), 7.13-7.16 (m 1H), Thi@9yclowbil, Cle\m—de'DMSQG3OO MHz) § 2.29
(dd, J= 1.8 and Hz, 9 J 04 (s. 3H). 7.25-7.34
1H), 12.86 (brs, e OE%I)3164(@J llﬁﬂZ?IHj—u iD >

NVR (d6 DVBO, ¢ 12149 Miz) S 6188, 745 3@( r784éf) 1), 7.9-7.94
Ten/ z = (9 ( . F Pal e (hriomys. 12)48]16(1ﬂ,|2H]\lM8(ES)m/z 550 (MH).
( d6- DVBO, X772 (d, J = 11.7 Hz, 3H),

7.25-7.64 ( 8\06 (d, J = 2.1 Hz, 1H), 12.99

O\ - (brs, 1 1P AVR (d6-DMBO, 121.49 MHz) S 29. 23

(d, J = 7.3 17f CPOFO OH Hz, 1P), 19F NMWR (d6- DVSO,

300 MHz) S -112.01 (m 1F), VB (ESI, El) mz = 368
(MH). NO Off-white solid, 1HNMR(CDC13, 300 MHz) & 0.66-0.71

(m, 2H), 0.91-0.99 (m, 2H), 1.81-1.94 (m, 1H), 3.69 (s,
P~g” 3H), 3.79 (d, J = 11.4 Hz, 3H), 7.13-7.17 (m, 1H), 7.28-

e cl o 4 (m, 1H), 9.96
N\ 74 (m, 3H), 7.51-7.64 (m, 2H), 8.39-8.4 (m, 1H), 9.
H 0 (brs, 1H), >'P NMR (CDCls, 121.49 MHz) § 31.29.

Thick yellow oil, 'H NMR (ds-DMSO, 300 MHz) & 1.15
(t, J = 7.5 Hz, 3H), 1.39 (t, J = 7.2 Hz, 3H) 2.32 (5, 3H),

Os 3.69 (d, J = 11.7 Hz, 3H), 446 (q, J = 7.5 Hz, 2H), 7.29
16h o P‘O/O (brs, 1H), 7.4-7.46 (m, 2H), 7.53-7.56 (m, 1H), 7.63-7.81
\@EM N\ (m, 4H), 8.03-8.12 (m, 3H), >'P NMR (d;-DMSO, 121.49
N O MHz) § 24.57, MS (BS") m/z = 560.5 (MH").
SO,Ph
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H 164 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description OQl, "H NWR (d6-DVMsSO, 300 MHz) S

wQ@2@8/04882 6H), 3.71 (d, J = 11.7 Hz, 3H), 7.2PT1r/BBR0¢I004063

1H), 7.36-7.45 (m 3H), 7.57-7.6 (m 1H), 7.78-7.79

(m 1H), 13.05 (brs, 1H); 14.8 (brs, 1H), 31P NWR Cl

OH (d6- DVBO, O@g 49 MHZ) S 3218 resiyBrlmh (D310, 3008Hz) 5 1.39 (1, J

(M 1) 179 HOOf-white SO|I(2 I%Eé(SE@—rqde 3ED). 371
389 (MH). ON O 17h T2 8 3HN 285 &PB; hif® &5 o B2 3,

1H NMR ( d6- DMVBO, MHz) 6 @,.3= (B3 H3HH), 4.40(4, J 3. 772687, @H), 7.53-7.85

J = 11.7 He, 3FD~P—4)’57 4 75 (H;g )Zk'bs 87;&31@) 5ﬂtNNﬂl§g —BMSO, 121.49
P-~ N (nCl.Qt) 8(52-

fiz, 1H), , 31@1&@@26%4 or/sT510/3g (VD).
MHz) S HO N\8itesolld 1H NMR (d6- DVSO, 300

MHz) S 2.3 (s, 3 3.74 (d, J = 11.4 Hz, 3H),

4.56-4.65 (m ZH) . 38-6.45 18b O-~P-e (m 2H),

7.31-7.65 (m 8H) .23-11.27 (m 1H), 12.84 C H(b

rs, 1H), 31P NWR O 121.49 MHz) 6 32.72, M5 HO

(ES) mz = 442.9 (MR). / F Wite solid, 1H NWR

(d6- DMSO, 300 MHz 3. 78 ( dColgxless]ail, ‘ﬂNMR (@Rl 300 MHz) 8 1.45 (1, J =

4.58-4.74 (m 2H) 46 (d, SJZHZ%ZI 48b4(d,1 1BCHY 38, 4.54 (q, J=7.2 Hz,

—

2H), 7.32-7. 3 7. 55-
( rljﬂb c o } ;OD 11.3 (t? H)J égfj_?'zll_gnigﬁ}lz,]l]z{?g :7)'767 (m, 6H),
(d, J = E » 0 b Y.3496 MNVAHY, 69-BNVBE, 2913 3 'PAGMR (CDCls,

—_ (¥ d
RHz) S -211 KM= 474 B o6 3 ks (EMBEf G = Sils g,

F Pale yellow oil, 'H NMR (4-DMSO0, 300 MHz) & 1,36 (t,

J=175 Hz, 3H), 3.60 (4, J = 11.7 Hz, 3H), 445 (g, J="7.1

Q Hz, 2H), 7.41 (td, J = 8.9 and 2.5 Hz, 2H), 7. 54 (ad, J =

Ospl o 9.0 and 2.1 Hz, 1H), 7.66-7.71 (m, 2H), 7.78-7.90 (m,

16k Clmo—\ 4HD), 8.05-8.11 (m, 3H), °F NMR (4-DMSO) & -105.46

N O (m, 1F), *'P NMR (d-DMSO, 101 MHz) § 24.32, MS
0‘5 (ESL, EI') m/z =558 (M+Na").

/ Oil, 'H NMR (d;-DMSO, 300 MHz) § 1.38 (t, J = 7.05

R Hz, 3H), 3.7 (4, J = 11.7 Hz, 3H), 3.78 (s, 3H), 4.46 (q, J

Q = 7.05 Hz, 2H), 7.19-7.4 (m, 3H), 7.47-7.56 (m, 2H),

Ol - 7.66-7.71 (m, 2H), 7.79-7.81 (m, 2H), 8.06-8.12 (m, 3H),

31 - 256 MHz) § 24.91.
16m CI\@f\g—ﬁo—\ P NMR (d;-DMSO, 101.2 z)
N ©
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure

Description F Of-white powder, 'H NVWVR (CDC13, 300
wokwyp/0s182 35 (s, \ 3H), 3.88 (d, J = 11.7 Hz, PGFHB2005/004063

4.77 (qd, J =6 Hz and 15.9 Hz, 2H), 7.04-7.35 (n

7H), 7.68 (brs, 1H), 8.59-9.61 18d CI OP=0 NH (m

2H), 11.22 (brs, {H), 11 710(1UHNMR LDz 3000z) §3BP(t, J=7.1
N O NV\R (CDC13, 1

1P), H -N 19F N 13 235) 269 % 6@1& 215“(%%1,31{) 444 /=
J= 8.2 Hz, 1F)g NE(ES) Nl z7# B7ADIRS((WHID, 757 Rali), 742 (5, 1K), 7.53
)1/(1%| |70\l/_V|Zp0V\Uer 1 " (CDC13'(_%d3.9'OZ Mﬂéb o%z31}§87 65(13'71 (141,—2H) 7.78-7.83
8Ad 8.7 Hz, -5 7. 3 (n(%%pbfﬂo% é14(ntvb3|}§ Mi#ESI BI') m/z = 546
8.52 OPO.6(\| 2H), 11.%@HD1.58 (m 2H), 31P NMR
(CDC13, 18e cuoaeSﬁh 121.49 M) 5 31.11 (t, J = 8.5

Hz, 1P), 19F NMR JH.-N (CDC13, 282.40 MHz) S -106. 21

(m 2F), I\/S(ES) = 476.17 (MH). Wiite powder, 1H

NVR (CDC13, 300 NFzY 5 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 an BnlH) BrOanlcg, EONMR (d- 55300 8z) 8 1.33 (¢, J =

932“"713"% (7 24'1 o g )3 ( 931?33?65 &= dA)uz, 3H), 442 (q, J=7.05
m

1H), 8.56 (dd,“FeH 0 }jN ﬁ%%z“a & aﬂg%i@ fé?;”g‘m (m, 6H),

8.7 (d, Ch< , 31P NVR7(7€0@L 3H), 1205-4D (wH2H), S'P NMR (ds-

f%. 18, NS c 488, 0 _

NVR ( CDC13, D6 2. 15\\1}4&?4)10}’% i %‘2@.38,:1&%;(%85 e = 638

Hz, 2H), 3. 76@s (m 2H) = o-P:O 11.7

Hz, 3H), 7.16-7.3—(m 6H), 74775(m 1H), 7.62 188

C NH 7.63 (m 8.43-8.45 (m 2H), 10.83 (brs,

1H), 11.36- HO%*%/38 (m 1H), 31P NVR (CDC13i 121.49
WHz) S 34. 38,
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
(¢, J = 7.2 Hz, 2H), 7.55 (dd, J = 1.8 and 8.7 Hz, 1H),

P~
Cl P~0 o 7.66-7.71 (m, 2H), 7.78-7.82 (m, 1H), 7.89-7.9 (m, 2H),
16q \©f\g—< \ 7.94-8.12 (m, 5H), P NMR (ds-DMSO, 121.49 MHz) §
N_o® 22.16, MS (ES") m/z = 557.4 (MH").
o=5"
Compound structure Description
Q‘ White solid, 'H NMR (ds-DMSO, 300 MHz) § 2.33 (s, 3H), 3.73
O\‘p\o/ (d, J=11.7 Hz, 3H), 7.36-7.43 (m, 3H), 7.57-7.66 (m, 3H), 7.81-

17a cl A\ OH 7.2 (m, 1H), 13.01 (brs, 1H), *'P NMR (d-DMSO, 12149
N o) MHz) § 32.55, MS (ES") m/z =362 (M-H').
H
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M5 (ES) mlz = 482.38 (MH). 166 WO 2006/ 054182

PCT/ 1 B2005/ 004063 Conpound structure Description
wobiobmsHet i d, 1H NVR (d6- DMSO, 300 MHz) 6 2. 26P¢BIB2005/004063
6H), 3.75 (d, J= 11.4 Hz, 3H), 4.66 (dd, J= 5.4 and

15,9 O~ - Hz, 1H), 4.78 (dd, J = 5.7 and 15.9 Hz,

7.24 (b OO0 1H), 7.3-7.35 (et
Cortdyna’ - 22 Eil 7.6 (dd, 9= 1.8 18 i 9 Hz,

7.62 (d, J = 1.8 =
N ané 48 ) 580{%@3&9? Igi%k @/IS@ 3061\4%}(;!!\4 15 (t,J=7.5
J= 5.4 H, 1H) ( BeSH). B (5 B4 GUR (63 BIvBB) 373 (& 7= 117
121.49 MHz) 5 3 19'E1z 1 86 RVED, 72&24(4@13,%)7@-75@, 2H),

\}\;ﬁ-?é gg‘[l( =° (6675%7%63{\/551%(55?%\7”_&1)(&% lli) %Ol (Sl(s% 14.82 (brs, s,

6H), 3.75 J =N\, 4 Ham), 3PNMRI(FZDMESE, 123 4&1v5{z18a:n&9, MS (ES") m/z
15.9 Hz, N 840 (dd, INES d 15.9 Hz, 1H) 7.22
(brs, 1H), O 7.33 (dd, J= g@ﬂﬂnd 8.7 Hz,

7.32-7.36 (m 2
Hz, 1H), 7.63 (d,
and 14.4 Hz, 1H)
8.72 (d, J
4287 N -]
32.69, NS

7, 59 3 %% 4, ‘ﬁagt%%m{ . 366‘1%1%- §2.29 (s, 6H),
c ( @ 78 §d, o =21147 Hp 3H) 8 (er 1y A37 (brs, 1D, 7.42
1H) (brd 35 6.46-1.48 ¢, §H)513735+clz, 11 Hp NMR (4,-DMSO,

e 00 0 0 A S g 0 o

(d6- DVBO, 3 £ 2. 241084 (s, IB)I—|)MSGES7)4n/z(=d?,>953(MHj)1 7

Hz, 3H), 4. od, b= 5.25 and 15 Hz, 1H), 4.67 (dd,

J =6.0 and 15 M, 1H), 722738(m OcPe18kCI HN

6H), 7.53-7.64 (m 4H), 11.34 (t, J=

12.66 (brs, 1H), NNﬁe@%p@i@goHWE(‘A@Clwﬁ&‘) z) §3.88 (d, /=120
32.79, M5 H (E9) z = h4A5)334Ddd. B12.0 Md) 9.0 B, 1H), 7.47-7.63 (m, SH),

“P~o” 7.81-7.89 (m, 2H), 10.33 (brs, 1H), MS (ESL, EI') m/z = 350

17d Cl \©j\S—<OH (MED.
N o]

H

O/ 0il, 'H NMR (d-DMSO0, 300 MHz) 8 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),
Os

17e SPoo— 14.51 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) 8 31.68, MS
Cl A\ o) (ESL EI') m/z =380 (MH").
N OH

H
R 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
o (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 29.23 (d, /= 7.3

17f <

P~o” Hz, 1P), F NMR (d;-DMSO, 300 MHz) § -112.01 (m, 1F), MS
Cl OH
A\ (ESI, BI") m/z = 368 (MH").
N ©
H
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Of-white solid, 1H NMR (d6-DVMSO, 300 MHz) 6 2.28 (s,
6H), 3.77 (d, J = 11.4 Hz, 3H), 4.64-4.82 (m 2H),
wQ@2@4/0541B2 s, 1H), 7.34 (dd, J = 1.8 and 8.7 HzPCT/H2005/004063
7.36 (brs, OP-Q 1H), 7.4 (brs, 1H), 7.52 (dd, J= 1.5
and 5.4 Hz, IH), 7.58- 181 C HN N 7.63 (m 2H), 8.76

Con%?t?unﬁ 5.1 |_gtrucjt'u|_||)a 9.14 (d, J= 1.5 Hz, peskfibtiont 1. 48

6.0 Hz, 12.85 (brs, 1H), 31P N HO CN
(d6- DVBO, 121. 49 |sz) 6 ( _
(M) 167 V0 2000y 064182 RO PAGHPE AR Es s g, 371 @, =
structure Descri ﬂlw,tﬁ)s@?%ﬂmﬂ-ﬁ)ﬁ\wzéj@&ém 7.57-7.6 (m,

?I_;Igo 2|V|l—|)|2) g %-11 (3= 3?1&27&@77&@;11{)&%(6& 1H) 158 frH 1H), 3P NMR
3"%, 4. (B » P? 7. &dg 6%49%@%%32%8##%2 378 (MH).
.8 Hz,

1H), 7.81 @\ 857(d J 8.72 (s,
C ~HNO 1HY 10. 62 (brs, 1H) 11. 78 (t, J=
7.6 Hz, 1H), 31P'NMR H - (CDC13, 121.49 Miz) S 34.08.

O f-white solid, 1H NVR (d6-DVBO, 300 gl—lz) 5 2. 24 (s,
6H), 3.74 (d, J X 11. 5 HPOE-wifp solid, MY ESd/z 3389 (MHD. ang

15.6 CcP O Hz, 4,53 (dd, J = 5.7 and 15.6 Hz,
1H), 5.62 (brs, Cl“HN NH2 2H), 6.52 (t, J= 7.2 Hz,
1H), 6.63-6.7006m1 1H), 6.97-7.35 N O (m 6H),
717587 (i PO L. 34( t, J =57 Hz,1H), H 12.66
(brs, , 45- DVBO, 121.49 Mz) 6 8.5 1, MS

(ES) n12 =

L (H) Y OFf -white powder, 'H NWR
(d6-DVBO, 300 M) $1.12 (t, J = 7.5 Hz, 3H), 2.28
(s, 3H, 2.58(q, J =7.5Hz, 2H), 3.77 (d, J = 11.7
Hz, 3H), 4.68 (dd, J = 5.4 and 17.1 Hz, O P-e 1H),
4.78 (dd, J =5 7raqd 16.8 l_|zljmks<|)_{)1d' JN%IZ{(SJ'bJSﬁSO%'_QI\/H{z)SZ?,(s 3H),
O- 3.76 (d, J = 11.7 Hz, 3H), 4.57-4.75 (m, 2H), 7.31-7.61
18a al \P\OF;\I (m, 9H), 8.52-8.54 (m, 2H), 11.37 (t, J = 5.7 Hz, 1H),
N I N\, 12.87 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) &
N O NoN 3281, MS (BSY) mz=453.9 (MI).
White solid, "H NMR (ds-DMSO, 300 MHz) § 2.3 (s, 3H),
Q‘ 374 (d, J = 114 Hz, 3H), 4.56-4.65 (m, 2H), 6.38-6.45
O‘\P\o/ (m, 2H), 7.31-7.65 (m, 8H), 11.23-11.27 (m, 1H), 12.84
18b cl N

N\ O (b, 1H), P NMR (d;-DMSO, 121.49 MHz) § 32.72, MS
'r:ll 0 / /) (BS")m/z=442.9 (MH).

F White solid, 'H NMR (ds-DMSO, 300 MHz) § 3.78 (d, J
Q_/ = 11.7 Hz, 3H), 4.58-4.74 (m, 2H), 5.46 (d, J = 47.4 Hz,
O\\p\o/ 2H), 7.32-7.38 (m, 3H), 7.55-7.82 (m, 6H), 8.51-8.53 (m,

18¢ Ci \ HN 2H), 11.3 (t, J = 5.7 Hz, 1H), 12.92 (4, J = 2.1 Hz, 1H),
N 5 ¢ N FNMR (d-DMSO, 282.40 MHz) § -211.09 (t, J = 474
H

=N Hg, 1F), MS (ES") m/z =472 (MH").
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C HN N 7.33 (dd, J= 2.1 and 8.7 Hz, 1H), 7.36-7.46
(m 2H), 7.52 18p NO\) (dd, Jr 1.2 and 5.1 Hz, 1H),

wO2@0/06de2 Jr 1.8 and 8.7 Hz, H N 1H), 7.63 (BCT/IB2605/004063

Co

1.5 Hz, 1H) 8.76 (d, J = 5.4 Hz, 1H), 9.14 (d, J =
1.2 Hz, 11.47 (t, J = 5.4 Hz, 1H), 12.82 (brs,

31P N gﬁj O 121.49 Miz) 6 33B&i ptida (ES
I\/Hz)_64237g%-§l g)l\/s white solid, 1H NI\/Re(d(IS DMVSO, 32)0
Jr 11.7 2
7.35 (dd. Jr Fand 8.7 m%fffén}kgp"?’ﬁgshfﬁﬁﬁ b, 10y ) 9235 (5
7.5-7.55 (m O-~P- O~ 7. 5?),$883(d(ﬁrlsﬂ)ﬂz, >737(éf1d5 6 Hz and
= 2.1 He, .82-7.85 (m1591 1©, 70448 @), 7.68 (brs, 1H), 8.59-9.61

10. 87-10. 91 (‘m—P&(H) 12 96

B 498,35 (4} 3t E%amlﬁﬁl sV, 1w, 7
gch/ \IMI?ZOOS 4. HP nd BTNRI(CDGI@,eHDe%MHZ}:)& BHiF (4, J =82 Hz, IP),
ite sofi 1¥ N 6-
3 79 (d =117 ( '\Qgghoﬁné)zﬁn(%(q,J 8.2 Hz,
7 22 01- (brs, 1H), 7.29 (b:l‘@;M&fLEﬁDm/zr% @&Mé*) 1H)
7.38-7.48 (m 18r C F P_OHN 4H), 853855(m
11.86 (t, J _4FHz, 1H), 1Bal@gllow pewder, G NMRs CDHH) 300 MHz) 5 3.8

121. 49 'VHZ}d - ???7111@,31—19/57 4H7QIE3}I) %92 (tt, J= 2.4 Hz
N 0-- B ENgH 5N
OV e85 ), r N Nl 6N s, 1), 852-
8.6 (m, 2H), 11.55-11.58 (m, 2H), *'P NMR (CDCL,

NH

\

y 7\ 121.49 MHz) § 31.11 (t, J = 8.5 Hz, 1P), “F NMR
¢]

H —N (CDCl,, 282.40 MHz) & -106.21 (m, 2F), MS (ES") m/z =

476.17 (MH").

White powder, '"H NMR (CDCl;, 300 MHz) § 2.28 (s,
611), 3.82 (d, J = 11.7 Hz, 3H), 4.69 (dd, /= 6 Hz and 15
Hz, 1H), 478 (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,

’2—_—]\\ 1H), 7.68-7.69 (m, 1H), 7.76-7.8 (m, 1H), 8.56 (dd, J =
N O QN 15Hzand45 He, 1H), 8.7 (d, /= 2.1 H, 1H), *'P NMR
(CDCL, 121.49 MHz) 5 34.18, MS (ES) m/z = 46833
(MHY).

White powder, "H NMR (CDCl;, 300 MHz) & 2.3 (5, 6H),
3.03 (t, J = 7.2 Hz, 2H), 3.76-3.88 (m, 2H), 3.79 (d, J =
~0-P=0 11.7 Hz, 3H), 7.16-7.3 (m, 6H), 7.47-1.5 (m, 1H), 7.62-
\ NHT__CN 7.63 (m, 1H), 8.43-8.45 (m, 2H), 10.83 (brs, 1H), 11.36-
\_7" 1138 (m, 1H), ¥P NMR (CDCl, 121.49 MHz) 5 34.38,

MS (ES") m/z = 482.38 (MH).

18g cl
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Owe 18t C 0 NHN HN -~
H~\N N

N HN

\ O NHN H~N N d

~=N \ CNOw 18u C O

169 WO 2006/ 054182 PCT/ 1 B2005/ 004063
wW@ovposH1s2 st ruct ure Description O QOz: P-Ove 180T/(B2005/004063

HN=N NCC O-P-Ow

Compound

18h

18i

18k

181

Cl

Cl

structure

Osp—0o

Iz

e

HN
o )

Br

O-Ove 18w C | \' \ O NHN

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, /=18
and 9 Hz, 1H), 7.62 (d, J = 1.8 Hz, 1H), 8.4 (dd, /= 1.2
and 4.8 Hz, 1H), 8.58 (d, J= 1.5 Hz, 1H), 11.41 (1, /=54
Hz, 1H), 12.86 (brs, 1H), *'P NMR (d--DMSO, 12149
MHz) & 32.81, °F NMR (ds-DMSO, 282.40 MHz) & -
132.93 (4, J=5.9 Hz, 1F), MS (ES") m/z = 486.3 (MH).

White solid,, 'H NMR (d,-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-DMSO, 121.49 MHz) & 32.69, MS
(BSY m/z = 469.4 (MH).

White solid, '"H NMR (ds-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 (t, 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) 5 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 (4, /= 1.5 Hz,
1H), 11.48 (t, J = 6.0 Hz, 1H), 12.85 (brs, 1H), *'P NMR
(ds-DMSO, 121.49 MHz) § 32.68, MS (ES") m/z = 469.4

(ME).
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18x Cl

[\
1(:::C\ ONHN

O NHN HN-

~=N NC\ C OOve 18y C

H N= 170 WD 2006/ 054182

wEan6BA®N5/ 004063 Conpound structure Descri pPCDIB2MIG/004063

Oz:P-OM 18z A V' \ O NHN H N ~
0- -

18a¢a d \ \ 0 NHN NH
Compound structure
18m Osp—0~

H 0 . N

Osp—o”

18n ci HN NH,

Iz .

Ci
184 LN
N
N ©
\
N

~=N NC O-P- OMe
18ab G \ \ O NHN b H

Description

Off-white solid, "H NMR (CDCl,, 300 MHz) 5 1.19 (t, J =
7.6 Hz, 3H), 2.60 (q, J = 7.6 Hz, 2H), 2.31 (s, 3H), 3.84
(d, J=11.7 Hz, 3H), 4.76 (m, 2H),7.18-7.43 (m, 6H), 7.70
(m, 1H), 7.81 (m, 1H), 8.57 (d, J = 4.8 Hz, 1H), 8.72 (s,
1H), 10.62 (brs, 1H), 11.78 (t, J = 7.6 Hz, 1H), >'P NMR
(CDCl, 121.49 MHz) & 34.08.

Off-white solid, '"H NMR (ds;-DMSO, 300 MHz) 3 2.24 (s,
6H), 3.74 (d, J = 11.5 Hz, 3H), 439 (dd, /= 5.7 and 15.6
Hz, 1H), 4.53 (dd, J = 5.7 and 15.6 Hz, 1H), 5.62 (brs,
2H), 6.52 (1, J= 7.2 Hz, 1H), 6.63-6.70 (m, 1H), 6.97-7.35
(m, 6H), 7.58-7.65 (m, 2H), 11.34( t, J = 5.7 Hz,1H),
12.66 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) &
8.51, MS (ES*) m/z = 482 (MH).

Off-white powder, '"H NMR (ds-DMSO, 300 MHz) 5 1.12
(t, J = 7.5 Hz, 3H), 2.28 (s, 3H), 2.58 (g, J = 7.5 Hz, 2H),
3.77 (d, J = 11.7 Hz, 3H), 4.68 (dd, J = 5.4 and 17.1 Hz,
1H), 4.78 (dd, J = 5.7 and 16.8 Hz, 1H), 7.27 (brs, 1H),
7.33 (dd, J=2.1 and 8.7 Hz, 1H), 7.36-7.46 (m, 2H), 7.52
(dd, J=1.2 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 (4, 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
(ES") m/z = 483 (MH).

Off-white solid, 'H NMR (ds--DMSO, 300 MHz) & 3.78
(d, J=11.7 Hz, 3H), 4.61-4.78 (m, 2H), 7.35 (dd, /= 2.1
and 8.7 Hz, 2H), 7.38-7.41 (m, 1H), 7.5-7.55 (m, 1H),
7.57-7.6 (m, 3H), 7.73 (d, J = 2.1 Hz, 1H), 7.82-7.85 (m,
2H), 10.87-10.91 (m, 1H), 12.96 (brs, 1H), MS (ES") m/z
=498.35 (MH").
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Qz-P-O I18ac d I '\ O NHN HN-~ _N 171 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
wDe®ens4a8t on OzzP-Ove 18ad Ck | \ \ O N HN F PEI/BEB200$/004063

NCCN Oz-P-0 M I8ae €1 O N HN H N=om CN O-P-QOwe

18af A I '\ 0O NHN H~N

Com\pog)nd N HN structure
Os
18r B TSP

RErats
N o ¢ Y
H =N

18s Cl N P

N HN
H

N HN
H

N=" CN O-OVe 18ag O |
Description

Off-white solid, 'H NMR (d,-DMSO, 300 MHz) § 2.27 (s,
6H), 3.72 (4, J = 11.7 Hz, 3H), 4.65-4.68 (m, 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), 3'P NMR (d;-DMSO, 121.49 MHz) § 32.16, MS
(ES") m/z = 485.9 (MH").
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HN-~ ~=N 172 WD 2006/ 054182 PCT/ |1 B2005/ 004063
Conpound structure Description CN QzZZP-Owe 18ah d O

wo-doskos41B2 H bF F Owve | 8ai C

\' \ O N HN F P&1/B3200$/004063

Oe 18a) A O NHNF HF-N NC\ d Ow 18ak C O

NHNF HF-N173

Compound structure
\QVCI
cl O:P\OMe
18v N\ AP
N HN
7
="
Cl
ol O=P-ome
N HN
NN
\=
NG
D/ol
O=P-ome
18x Cl\©fg\_(o
N HN
NN
\:N
NC
D/Cl
O<P-~ome
18y Cl\@fg\—(()
N HN
A
7 N\
="
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description OP-Ove 18al d \' \ O NHN HN=N CN Ow
waBaass: \ O N HN HN=N CN 9r OP-Ove 18pam/(m20030004063
\ O NHN HN N=CN 9r O-OW 18a0 d )D \ O N
HN HNL ~ N 174 WO 2006/ 054182 PCT/ | B2005/ 004063

Com%%'&%?“”d st rslfl%EHJrrg Description Description

18z CI\CEMO
N HN

Ir\
=

NC

18aa Cl A\ O

18ab CI\@fg\—(o
N HN
H

18ac Cl
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Yel | ow pal e powder, 1H NWR (d6-DVSO, 300 MHz) 6 1.12
(t, J =7.5 Hz, 3H), 2.61 (g, J = 7.5 Hz, 2H), 3.77

W@ dgoe/0§d1s2 J= 11.7 Hz, 3H), 4.61 (dd, J= 5.4 aneCLEB20805/004063
Hz, 1H), 4.72 P -e (dd, J = 6.0 and 15.9 Hz, 1H),
7.31761(m 9H), 8.51- 18ap Cl HN 53 (m 2H), 11.4

e 12.87 (brs, 1H), 31RecBotidi O bQ H
Corfgigun f]dﬁ DvsS rupbl¥ g MHz) 6 32,74, MBS (ES) nalz =

467.89 (MH). Yell ow pale powder, iH NWVR (d6-DVSO, 300
MHz) S 1.15 ( = 9 Hz, 6H), 2.9 (quintuplet, J=
6.9 Hz, 1H), (d, J = 11.4 Hz, 3H), 4.61 (dd, J =
5.4 and 16.55Iz O~P. O 1H), 4.72 (dd, J = 6 and 16.2
Hz, IH), 7.33°T Me = 2.1 18aq CI HN and 8.7 Hz,
iskd, 7.9 mO2H), 7.41-7.54 (m 3H), NO
7.58-7.66 852854(m 2H), 11.42 (t, J=5.7
Hz, H N 1Hy, 31P NMR (d6- DMSO,
121.49 MHz) 6 33 4 / (ES) na/z = 481.94 (MH). Pale
yellow solid, "H N 13, 400 MHz) S 3.86 (d, J =
11.8, 3H), 4.67 (dd, = 5.7 and 15.9 Hz, 1H), 4.79

oL P-O- (dd, J:60and 15.9 Hz, 1H), 7.25-7.28 (dd,

J=19and Y8sr O HN 8.4 Hz, 1H), 7.30-7.34 (m

3H), 7.41-7.45 , 7.52- 1 NO/ N7.56 (m 1H),
7.69-7.75 (m 3 8.55-8.57 (m 2H), 10.76 H (s, 1H),
11.72 (t, J— 508p.['gM 1H), 31P NMR (CDC13, 101 Miz) 6
Bbe2, M \ on/z = 440 (MH). Wiite powder, 'H
NVR (d6- DMEO, [300—MHz) S 3.62 (s, 3H), 3.74 (d, J =

11.7 Hz, 302N 34-;4:. 7 (m 2H), 6.9 O~P-O- (brs,
1H), 7.32 (dd, =18 8.7 Hz, 1H), 7.46-7.65 (m
18as Cl \ \ HN/ 8H), 41.89 (t, J= 5.1 Hz, 1H), 12.85

(brs, 1H), 31P NMR / N N (d6-DVSO, 101.256 M) b
33.71, MB (ESI, El) infz = HN

CN

~

O\p\OMe
18af Cl N P

N HN
H
4>/_\\N
=/

N

/\Q/CN
o)

18ag Cl \
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443 (MH). 175 WD 2006/ 054182 PCT/ |1 B2005/ 004063
Conpound structure Description Of white powder, 1H
WORR6OSA8DMSO, 300 MHz) 5 3.76 (d, J = 11.4 HeCT/Bid)N95/004063
4.56 (dd, J = 4.8 and 15.6 Hz, 1H), O-—~P,O- 4.66
(dd, J = 5.7 and 15.6 Hz, 1H), 6.38-6.45 (m 2H), O
O 18at \ 7. J= 2.1 and 8.7 Hz, idtidiS- 7. 7
Compgungy 11 56 ) (t. J = 5.25 H. %?"%‘2‘%6 (brs,
1H), 31P NWMR (d6- H DWsO, 101.256 MHz) 5 33.59, MS
(ESI, E) mz = ch (MH). / Yellow powder, 'H NMR
(CDC13, 300 MHz 3.76 (s, 0 3H), 3.84 (d, J = 11.4
Hz, 3H), 4.7 (ddj”J = 5.1 and 15.6 / \ Hz, 1H), 4.83
(dd, J = 5.5 antg~4me’5 Hz, 1H), 6.33-6.36 O .P O~ (m

Rk, 7- 7 HP 7.23-7.32 (m 4H), 7.38-7.4 (m
18au Cl O 7/Z8 (dd, J= 1.5 and 8.7 Hz, 1H), 7.7
(d, J= 2.1 Pz, NIH'N"NL. 671-11.64 (m 2H), 31P NWVR

(CDC13, 121.49 H N \ S 33.64, M5 (ESI, E1) mz =
459 (MH). O [/ Pale yellgw powder, 1H NVR (CDC13, 300
MHz) 5 3.76 0 (s, 3H), 3.86 (d, J = 11.7 Hz, 3H),
4.69 (dd, J = 5.7 and 15.9 Hz, 1H), 4.83 (dd, J = 5.7
and 15.9 Hz, 1 .03- Q. 7.07 (n 1H), 7.2-7.37 (n
7H), 7.71 (brs, , 8.55-8.58 18av Cl -0 O (m 2H),
11.48 (brs, 1H), yT1.8 (t, J = 5.7 Hz, 1H), 31P \ NWR
(CDC13i 121. 49”NHzdm& 33.93, MS (ESI, El) mz = HNH
490 ( VH) SN F Ral £ yel l ow solid, 'H NVR (d6-DVBO,
300 MHz) S 8 /T J = 11.7 Hz, 3H), 4.65 (m 2H),
7.33-7.65 (ny 9f, HN F

e— N\
=N
\QCI
o O<P~oMe
18aj \_ S
N HN F
H
=N
NG
cl
O<P-ome
18ak Cl NP
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8.52 (d, J =6 Hz, 2H), 11.13 (t, J = 5.5 Hz, 1H),
12.94 18aw O,. P-e / N (brs, 1H), 31P NWR (d6- DVBO,

wa2dbsA911kHz) 5 30.76 (d, C O -

J= 7.4 Hz, 1PrCI/a52004XMR4063

(d6-DMBO, 300 MHz) S -111.0 H HN (m 1F), MS (ESI,
Elf) mz = 458 (M4). 176 WD 2006/ 054182

PCT/ | B2005/ QQ4 Q%EF Conpound structure [eachhtRs on

°"\pé’|'“'l"gw powder,
6H) . 3.75 (d,
16.2 Hz, 1H), ¥
7.24-7.39 (m 1
8.52-8.54 (m 2

NMR (d6- DVMBO, 300 MHz) 6 2.25 (s,
11.4 Hz, 3H),
dd, J: 5.7 and 16.2 Hz, 1H),
P-e 6H), 7.59-7.63 (m 2H),

11.41 (t, J

4.6 (dd, J = 5.4 and

= C HN5.7 Hz, 1H),

12.86 (brs, |r9\P\:w% NMVR (d6-DVBO, 121.49 H (r) ON

powder, 1H

Msk) 6 @

N(EB) rn/z = 467.9 (MHO . Wite
CDR13, 300 MHz) 6 2.3. (s, 6H),

2.7-2.75 (m 4H§{, BN73.3.77 (m 4H), 3.86 (d, J= 11.7
Hz, 3H), 4.43 (dd, J 7 and 12.9 Hz, 1H), 4.52

(dd, J = 6 and 12.9 ,:NlH)

7.17 (brs, 1H), 7.32

(dd, J= 2.1 arid 8.7 1834y 'Cl HN-\ N Hz, 1H), 7.36 (brs,

1H), 7.41 (brs, 1H), 7.49 (dd,

J=2.1 NOHand 8.7

Hz, 1H), 7.71-7 my 1H), 10.5 (brs, 1H), 11.46 (t,
J =5.7 H, 1H), P NVMR (CDC13, 101.256 MHz) 6
34.52, M5 (ES) 475. 87 (M—|). Pal e yel | ow powder,

1H NMVR (d6- DI\/B@FPQ&% MHz) 6

k). 4. 50 (dd, J
: .2 15. 3
7.15-7.4 (m (t
7.59 18az (dd, J %
2.1 Hz, 1H), HHNFl;qDE,/E

(brs, 1H), 31P NWR (d6

Hz,
J
8,
(t,

.24 (s, 6H), 3.73 (d, J

5.4 and 15.3 Hz, 1H),

1H, G OP-00

1.8 and 7.5 Hz, 1H),
Hz, 1H), 7.63 (d, J =
= 5.4 Hz, 1H), 12.83

O, 121 49 MHz) 6 32.76, 19F

NVR (d6-DVSO, 282.40 Mdz) 6 -118.4 (m IF), M (ES)

mz = 485 (M) ite powder,

MHz) 6 2.25 (s, CN

o O<P~ome
18an \CES\—(O
N HN
H
ke
=/

N=

18a0 cl N\ 0
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"H NWR (d6- DMSO, 300



6H), 3.66 (s, 3H), 3.72 (d, J = 11.7 Hz, 3H), 4.52-4.7
(m O~ 2H), 6.9 (brs, 1H), 7.22 (brs, 2H), 7.26
W@ boos/o54B , 7.33 (dd, P-O~ J = 2.1 and 9. 3 HzpPCH2005/004063
7.59-7.61 (m 3H), 11.17 (t, J = 18aaa C O 5.1 Hz,
1H), 12.83 (brs, 1H), 31P NWVR (d6-DVSQ 121.49 N HN
8 32.93, ES) mz = 471.36 (M) 177 WO
cofiflic. oo BERE5005/ 004063 Conpoundnigtxr"u{g?"ure

Description \ Of-white povvd noleleNl%Evdérd%%qjl—éﬁgo 300 MHz) §

Miz) 6 3.75 - (d = Al.
and 15.3 Hz, 1H) ,@—4—4 112 (77 £ 68 Hz. 31y 281 19, divd -5 Hz, 2H), 3.77 (4,
15.3 Hz, 1H), gyl =7.28 (m ZrH)1,17}IL8ﬁ§kn@|dd-lD\|=54and159Hz 1H), 4.72

7.32-7.52 (m E%ZN S57- s, Qéné g;)q\wé]l ggx D&@O‘/]m 2ol (m, 9H), 8.51-

Bpr N ©

F NWR(I@@H%DW(Q J 282 HAQHNIE$7 (brs, 1H), *'P
6 -118.41 , ) ) 3 _
white pouder 1M NWR ) %(@2%&0612%%88?27(%Ms (ES") m/z =
4H), 3.71-3.75 (m 4H), 3.864H8 11.7 Hz, O-~P-e
3H), 4.39-4.5 (m 2H), 7.3 (dd, J = 1.8 and 8.7 Hz,
1H), 18aac O | \ \ HN---\ N #elaw palggowdas HMMR (d-DMSO, 300 MHz) &

7.66-7.67 (m 1H) = 73;7. 81 1(181 (a2 6.9 HN6R), 20 (bRt 3= 6.9 Hz, 1),
1H), 11.42 (t, J (ES)@?@%P '}I@I 5{{)(%% i 5.4 and 16.5 Hz,

121.49 MHz) 5 .
Pal e yel | ow povvaeLO/ H NI\/R (dﬁlé BVROI, 3605 dviAy.2 Biz, I\H)r_'.733 (dd,7=2.1

38amg (d,Cl q HitN , aﬁd“rxé} }&4116)"173'2#&9 (m, 21), 7.41-7.54 (m, 3H),
7.16-7.28 |‘|)

(m 1H), 10 rs,01€aa 768'76P m"‘if%@%ﬂ?éﬂ) i]_ésl(tJ 5.7 Hz,
31P NVR (d6 D'VB 121. 4 WHZ)IH)3239(113‘5,1HF31NWR(d6-DMSO 121.49 MHz)

(d6-DVSO, 282.40 Miz) 6 -138 S Mea, MPEs Sl ML o4 Q.

Pale yellow solid, 'H NMR (CDCl;, 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, J = 1.9 and

18ar Cl\@[\%_'%“b 8.4 Hz, 1H), 7.30-7.34 (m, 3H), 7.41-7.45 (m, 2H), 7.52-
H 0 N 756G, 1H), 7.69-7.75 (m, 3H), 8.55-8.57 (m, 2H), 10.76
(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 (ds-DMSO, 300 MHz) § 3.62 (s,
3H), 3.74 (d, J = 11.7 Hz, 3H), 4.53-4.67 (m, 2H), 6.9

Os
“P~o— (brs, 1H), 7.32 (dd, J = 1.8 and 8.7 Hz, 1H), 7.46-7.65 (m,

8H), 11.09 (t, J = 5.1 Hz, 1H), 12.85 (brs, 1H), *'P NMR
(ds-DMSO, 101.256 MHz) & 33.71, MS (ESL, EI') m/z =
443 (MH").

18as Ci< : { H
@)

=
/Y
N\
\/z\

IZ_ -
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HO1F), -126.5 (m 2F), Ms (ES) rn/z = 493 (M#). F
White powder, 1H NVR (d6-DMBO, 300 MHz) 5 3.64 (s, \
WO 2®k054182 77 (d, J = 11.4 Hz, 3H), 4.54-4.67 (PQT/BBIPO5/004063
6.91 (brs, IH, 7.33-7.39 (m 3H), 7.5-7.62 (m 3H),
7.67-7.68 G O-~P°"ONH (m 1H), 10.68-10.72 (m 1H),

12. 9 (brs 1P NVR 18aae \ \ / (6sbMSR. 121. 49
Compay é 95&[]'%“‘” = 8.5 Hz, 1P), 19F N RNTO /N~ NVR
(d6 DI\/BO 282. 40

in/z = 479 (M. 23829’%5”2%@2@&#9@66@5@8% g MH) 8376

A 5cri pt i @ Pal4eHydH), dws pidwle -8 andl5.6 Hz, 1H),
NVR (CDC13, 300 S 2.39 46NdhSs = 3Mana 35.88,(15), 6138%6.45 (m, 2H),

11.7 Hz, 8H) 4. 76 J =

4, 7. 57-, 7. 717373@d(’m21(§f‘d§3?ﬁﬁ>182(3427(7%81{) 1121
8.58-8.6 (M~ N 11.534 (br s, 1H)5.2511, 581),( 12,86J(brs, 5H)43‘PNMR(df
18aaf \ ~ Hz, 1HH 3IP NWR ( -
31.35, M5 H HMIN ( ont/z%églé) %%%WSWS ST, EX) miz =429
yel | ow powder, 'H N 13(MIEDO MHz) 8 2. 39 CN(S

3H), 3.72 (s, 3H), 3.84 (d, J = 11.4 Hz, 3H), 471(d

J =54 H, 2H), 7.12 (s, 1H, 7.32 (dd, J=

8.7 Hz, C OP (r)oé 1H), 7. 47511PW59’W(1% "HAM)IR @D@’@ 3‘P0W2W376 (s,
(m 2H) 11. 21 (brgE 18aag Smlb4 (ali=384 ik, 31,254 J = 5.1 and 15.6

Hz, 1H), 31P NMR ( 3. &IZEH?QI\WH {\éfeé'(gﬂ"?)—dggs mélﬁ%ﬂqﬂqu 6.33-6.36

(ES) mz = 482.38
(d6-DMSO, 300 M98 2.24 (s(m zgwﬂqg(mgu(w 2377.32 (19 45, 7.38-74 (m,
f(ﬁé.a 3H), %53 (ddy ¥5 5 1 anﬁ) 3-58?d JQ1\s k2 8.7H4) 1) 4. 6@, J = 2.1 Hz,
— VA () \ ’,
1H

7. 21-7. 1 5 7 48“7‘) o]g Mlg %ﬁnﬂg g‘?‘é‘g(@% 12149

3= 1888 1.8 andis. 7. THMHZYS S5(s (BB Lne —H59 (MI)
O
b

1H), 11.29 (t, J

/ Pale yellow powder, 'H NMR (CDCl;, 300 MHz) & 3.76

< (s, 3H), 3.86 (d, J = 11.7 Hz, 3H), 4.69 (dd, J = 5.7 and
@ 15.9 Hz, 1H), 4.83 (dd, J = 5.7 and 15.9 Hz, 1H), 7.03-
Os 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\ Y NMR (CDCL, 121.49 MHz) § 33.93, MS (ES, EI") m/z =
H

H 470 (MHH.
7\
=N
R Pale yellow solid, 'H NMR (d,-DMSO, 300 MHz) & 3.78
@ J = 11.7 Hz, 3H), 4.65 (m, 2H), 7.33-7.65 (m, 9H),
o 8.52 (d, J = 6 Hz, 2H), 11.13 (t, J = 5.5 Hz, 1H), 12.94
18aw o “P~o” /N (brs, 1), *'P NMR (d;DMSO, 12149 MHz) 8 30.76 (&
o)
N — J=17.4 Hz, 1P), °F NMR (ds-DMSO, 300 MHz) 3 -111.0
N HN (m, 1F), MS (ESL, EI") m/z = 458 (MH").
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HHNF 5.1 Hz, 1H), 12.82 (brs, 1H), 31P NWR (d6- DVMSO,

121.49 MHz) 8 32.79, M5 (ES) mlz = 503 (M-1). F
w@kdosinkiise solid, 1H NVR (d6- DMSO, 300 MHz) 8 PCRBB2065004063

6H), 3.74 (d, J— 11 4 Hz, 3H), 4.60 (dd, J= 5.4 and

15.3 Oer Hz, 4.77 (dd, J = 5.4 and 15.3 Hz,

7.22 (b '0.0 O1H) ., 7.29 (br Speckiba
°°"7'°}%'T°‘7 38 (rr{tﬁ"éf ® 7749-7. 5 (m 2H§ ot (dd,

= 1.5 and 9 Hz, 1H) 7. 64 Q(dlﬁ,pgzde,lﬁpﬂﬁﬁ 'D'Qxlgcl) bbbﬁiz)szzs(s

0 11.35 (t, J Hz,
8 32 ¢@;3%(d(E5)11i4i{TIF:Z (11d J 5.4 and 16.2

(d6- DVBO, 121.
(MH) 179 WD 2005+854182 PCTma&@Q%Qg@@&aﬁowwnm) 7.24-739 (m,

pigucture Descheiyon Li ot v Law,gol dip 1 W oy, 161 .-

Hz, 3H), ( and Hzo‘rb,rlzm(bss, HD, 31P1M>4R(d6-DMso 121.49

4.85 (dd, 8 dpd 5.
i 3I(—|), % g a0d_ Hig{ %gBZ.SS?MggESQm/P @7@(1%1{%.1

18aal F F (m 1H), 76(dd J—18and9Hz Héo

7.64 (dd, J = 1.R HN F and ¥hitspesger, BMRFCiaGh, 300 Mi2) 8 2.3 (s, 6H),
l%fzz TZH) 1';)2, 8;-(7 7? (m *2'712H)5 m,]%l 3836177 (o, 45),5.86 (4, /= 11.7 Hz,
I\/I—fz) 5 ’32_ 74 O (E/S) m’z . ggw @q’?,nﬁ'&}’sgd 121%\‘1]3;;191) 4[32 (dd, J=6
NVR (d6pVBQ 390 Niz) 6 2. 26nqg9ﬂz6m),7g(v@1m73g(dd.f 2.1and 8.7
BY7 H, @.‘° d 4@ 41}ﬁn'ﬂ36](§r591H)|'+Z41'§)ﬂr's',|)1H) 7.49 (dd, J=2.1
O\P-O 7.29.7.H2 (WM %agz 1§), 1 7i7§2 JH) 16:5 (brs, 1E), 1146
I(—ltzEJI 1|5|), Z 25 387 m CI o (d(t J==1H8 1, 3‘P]JHMR(CZD<218 101.256 MHz) &

, = an 5 Hz -
11.39 (t, J = 5.7 Hz, 2”4§§|‘\{¥E§3’% 8‘7?%@%

N -
MR (d6-DMVBO, 121.49 NHZ) S %%Ie yellow'v;%wder, '"H NMR (ds-DMSO, 300 MHz) 8

2.24 (s, 6H), 3.73 (4, J = 11.7 Hz, 3H), 4.56 (dd, J = 5.4

O and 15.3 Hz, 1H), 473 (dd, J = 5.4 and 15.3 Hz, 1H),
cl P\OB 7.15-7.4 (m, 7H), 7.47 (td, J= 1.8 and 7.5 Hz, 1H), 7.59
18az N (@d, J = 1.8 and 8,1 Hz, 1H), 7.63 (d, J = 2.1 Hz, 1H),

HN F 1132 (t, 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) 8 2.25 (s,
6H), 3.66 (s, 3H), 3.72 (d, J = 11.7 Hz, 3H), 4.52-4.7 (m,

O 2H), 6.9 (brs, 1H), 7.22 (brs, 2H), 7.26 (brs, 1H), 7.33 (dd,
‘Samn - \P\O/o J=2.1 and 9.3 Hz, 1H), 7.59-7.61 (m, 3H), 11.17 (t, J =
A 5.1 Hz, 1H), 12.83 (brs, 1H), *'P NMR (d;-DMSO, 121.49
N HN , MHz) 532.93, MS (ES") m/z = 471.36 (MH).
s
N
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(ES) to/z = 468 (MH) White powder, 1H NMR (d6- DVSO,
300 MHz) 5 2.26 (s, 6H), 3.69 (d, J =11.7 Hz, 3H),
wd2@6/06derd, J = 5.7 and 15.3 and 21.6 Hz, 2H)pPCTIE2005/004063
(brs, 1H), 7.25 (brs, IH, 7.3 (brs, F O-. f 0 1H),
7.37-7.45 (m 2H), 746(dd J= 1.5 and 8.7 Hz, 1H),
18aan Cl O 7 d, :18and78HzDJ,tn849
Comepiind ;1 Sfigndt HHN 4,65 Fo, 8. 64 H}"’, - 1.8
Hz, 1H), 11.81 (t = 5.7\ 1 00 M
1H), 31P NMR (d o 121. 4§ff%ﬁt°z °w€é W(@@& 28375
in/z = 486 ( t yeI | ovv(dsé|=|ld7 HzHHMM;SS((érBJDI\?S@nd 153 Hz, 1H),
300 MHz) 6 3. 1. 47'(&1 J3H} 7 ohd 693§, 1), F17-7.28 (m, 2H),

7.5 Hz,cCl 857%'2 §§2 %%%%7 1%3%55}18'1?\24 (t, /=54 Hz,

18a8b1. 8 and

HN 1 8.02- ' 221ﬂn12817(ms,11f3 HNMR 15, DS (R 8 21.49 MHz)
(brs, / 0 IH), 8 46.8, 1

b 1M 1276 B O (bre ”163353'91 FWZ lﬁﬁsonsz4o7Mﬁz)6 18.41 (m,
121.49 MHz) 5 31.79, M (ES)IF)nMﬁ(ESMHQ (‘i\?ﬁ)m WO

2006/ 054182 PCT/ |1 B2005/ 004063 Conpound structure

Description \ O fAwWgite sol i @f whitt e (HEWE/EEHClgGep MHz) & 2.67-
MHz) S 3.80 (d, 11. 4 Hz 5 73k, 41D, ﬁﬁliﬁj(m;l 4H), B.85 (d, J = 11.7 Hz,

Hz, 1H), 7. 7 33-7. 4

7.33 (szg \:&pg 8.7 Hz, %ﬂqf)g“? G gt J&E? g 8.7 12, 100,
18afe2- 7. & . JAE734 (m,4E), 766, 67 T, 7H), 7.73-7.81 (m, 2H),
(brs, NO Q

g2 (ﬂwgo 1019 ?oré'|21 Iflao @2 8 s 1), *'P NMR
1H), 31P NVR d6 6,32, 12,0 o) 0y
White solid, 111 NVR (d6- DNB@PD@QGZM% 3356, M§ (BF) miz = 447.
= 11.4 Hz, 3H), 5.34 (d, J =)l Hz, 1H), 5.86 (d, J

= Ql-P- O/ 17.7 Hz, 1H), 6.79 (dd, J = 11.1 and 17.7

Hz, 1H), 7.32 g Pale yellow powder, '"H NMR (d;-DMSO, 300 MHz) &

OF 378 (d, J = 11.7 Hz, 3H), 4.54-4.74 (m, 2H), 7.16-7.28
(m, 2H), 7.28-7.65 (m, 7H), 7.74-7.75 (m, 1H), 10.84 (brs,
18aad O\\P\O/ 1H), 12.95 (brs, 1H), *'P NMR (dDMSO0, 121.49 MHz)
¢ N N F § 29.36, °F NMR (ds-DMSO, 282.40 MHz) & -138 (m,
|I§l| 04@ 1F), -126.5 (m, 2F), MS (ES") m/z = 493 (MH).
F White powder, "H NMR (d~-DMSO, 300 MHz) & 3.64 (s,
@_F 3H), 3.77 (4, J = 11.4 Hz, 3H), 4.54-4.67 (m, 2H), 6.91
~ (brs, 1H), 7.33-7.39 (m, 3H), 7.5-7.62 (m, 3H), 7.67-7.68

18aze o P~o— (m, 1H), 10.68-10.72 (m, 1H), 12.95 (brs, 1H), *'P NMR
\©f\g_§NH N/ (d-DMSO, 12149 MHz) § 30.92 (t, J = 8.5 Hz, 1P), 1
N O / N/) NMR (ds-DMSO, 282.40 MHz) § -106.77 (m, 2F), MS

(BSY) m/z =479 (MH).
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18aaq Cl NH2 (dd, J= 2.1 and 8.7 Hz, 1H), 7.48-7.61
(m 411), 7.73 (dd, NOJ = 1.5 and 7.8 Hz, 1H),

W@ 20084074188 (rn, 1H), 8.03 (brs H 111), 10.2 $POT/532005/004063
1H), 12.8 (brs, 1H), 31P NVR (d6- DVSO, 121.49 MHz) S
31.86, M5 (ES') nmz = 374.83 (MH) Sticky off-white

CorS Sl |g 1H N;%;u% 13 300 MHz) 'S 384 ddbcrighion 11, 4
H, = 5.4 and 15 Hz, 1H), OL-P-0
4.85 (dd, J =

53 lgan a o e ﬁl) HZ? 3 Bh el B °V("pg’l ‘W}‘f%’%f 798 vz 5 239

(m 3H), 11.63 ( MHN 1K) 3H)118%81 (ﬁlljﬂz 8H) 476 (d, J = 5.4 Hz,
1H), 31P NMR ((DOE3/ 121.49 2!15 WHEY 353 3698, 57V81 (BS)H), 7.71-7.8 (m,

o 1t AT 1 F RS S Do s b 1 @r- s

1
g%[/ I 82005 onpound &y 1) TP &MPe&mdlpi2ictd MHE) § 31.35, MS

Col orl ess © VY= CDC13 76 (d, =

u 19a P-OEt 11. !ﬂ Hz, 3M— 7 4%7”9/% i%”&d?m 7(76 % 84

(m 2H), 31P Ot NVR {CDV13, 101,256 M) 6 22.2. NC

Col orless oil, 1H NVR (&BC13, 300 MHz) 8 3.81 (d, J=

19b OVe 11.1 Hz, 6H), 7.59-7.66 (m 1H), 7.84-7.87 (m

1H), 8-8.1 M (3 2H), 31P NMRyéoWGdwder, 18 NMIO (dvidi,) 3@ MHz) § 2.39

17. 94
M CN (s, 3H), 3.72 (s, 3H), 3.84 (4, J = 11.4 Hz, 3H), 471 (4, J

Os = 5.4 Hz, 2H), 7.12 (s, 1H), 7.32 (dd, J= 1.5 and 8.7 Hz,
SP~o—

s al o 1H), 7.47-7.59 (m, 4H), 7.66-7.74 (m, 2H), 11.21 (brs,
aa
s \©f\g—( 1H), 11.38 (t, J = 5.4 Hz, 1H), *'P NMR (CDCl, 121.49
N
H

HN_}\ , MHz) §31.21, MS (ES") m/z = 482.38 (MH).
/

Off-white solid, "H NMR (ds-DMSO, 300 MHz) & 2.24 (s,
6H), 3.72 (d, J = 11.7 Hz, 3H), 4.53 (dd, J= 5.1 and 153
Hz, 1H), 4.68 (dd, J = 5.4 and 15 Hz, 1H), 7.06-7.12 (m,

al 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, J = 1.8 Hz, 1H), 11.29 (t, J =
';‘, HN F 5.1 Hz, 110), 12.82 (brs, 1H), *'P NMR (de-DMSO, 121.49

MHz) § 32.79, MS (ES") m/z = 503 (MH").

Off-white solid, 'H NMR (ds-DMSO, 300 MHz) & 2.26 (s,
6H), 3.74 (d, J= 11.4 Hz, 3H), 4.60 (dd, /= 5.4 and 15.3
Hz, 1H), 4.77 (dd, J = 5.4 and 15.3 Hz, 1H), 7.22 (brs,

1Saak cl o 1H), 7.29 (brs, 1H), 7.31-7.38 (m, 4H), 7.49-7.52 (m, 2H),
\CE\S—/( 7.6 (dd, J = 1.5 and 9 Hz, 1H), 7.64 (d, J = 1.8 Hz, 1H),
N HN

Cl 1135 (t, J = 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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V0PI |

(ES) nlz
(CDbC13, 300 MHz) S 1.27 (t, J = 6-P-Ov O 7.5 Hz,
WQR)0s/024182 (q, J

= 212 (MH). Colorless oil, 1H NWR

= 7.5 Hz, 2H), 3.78 (d, J = 1RCIB2OE5/004063

Hz, 6H), 7.4-7.43 (m 2H), 7.59-7.69 (m 2H), M5 (ES)
?vs?m(é = 215 (M. O'Ilg'dH) NVR (CDCL3, 300 Mz) S

,  Ow 6 98m7. 39
Conigigund 5707 '%’l%‘g'n 2H) . B (ES) N e | eséristion” (M—I§m

Br Col orl ess oil
= 111.4 Hz, 6
2H), 7.91- 191 /
(CDC13, 121.49

, 1 H. NMR (CDCL3, yffé)wos,o%@lzg sfd]I 300 MHz) 5 2.24

M OMe 7(s9@1)(m3@,5~1g1ﬁz|q 071 (@, J =48 and
8 19.2, M3 utES), 495746 7266 28753 He, 1H), 7.22-

gg/ﬁ). F Col or|.0epsm , 1H5NZ/ZRr3’ECDgéL732?d% wliﬁ)&&gll{)75:]56

J =

18a2p- 7. 6

NMR ( CDC1

mz = 219 (M.
MHz) 8 2.41 (s,

7.06-7.1 (m 1H),
7.4-7.44 (m 1H),

MHz) 8 20.13 (d

) : ,J 9 7 Hz, oF
282.40 M) 6 -11p 5 (m 1F) Wk ey LV S Ry M) 226

(d6- DMSO, 300

(sextuplet, J =

7.5 Hz, 2H), 3%

O 06H)
3m—(19f) (& - OMe 11), 7834, 85 1(3rpd 2 Hy, 1H3 7154 (dd, J= 1.8
viRe BI\Vi S .1’ 9 )
282. 40 M) 8 -209. 94 and%%l—l]z ﬁ{)N}\@(GQDCﬂ.ZBHz 1H), 7.76-7.79 (m,

Hz
F Yel h & 113_L3l4t rﬁwﬁ‘k%ﬂa&’lf\i/s gk, 10, % Naam

1 3H)\=3. 77 (d,BMsd, T214b. MHIB, 326¥) VS (ES") m/z = 535
7.245 \ | P- 7.32 (m 1H)),
31P NMWR ( , 121.49 19g W H3C

89 (t 6H)]37&(d7J511-|2Hz(§H) 464 (dg, J = 5.4 and 15.9
Hz, 2"') H% ﬁ{?} A3, (dd]J 6 a3, 9Q{z1ﬂH) 7.23 (brs, 1H),

A%l s
A1 p- , o 7. 47- 7 6’69(7% (%::534) 75 ( 1 gWHZ 1H), 7.65
e 31p N 6- DVBO, 121,498 Mz )H)67. 78110 4,= Mpand 7.5 Hz, 1H),
(ES) miz : ﬁ HN \ 8.54-8.57 (m, 1H), 11.39 (t, J = 5.7 Hz, 1H), 12.82 (brs,

/ N\, 1H), *'P NMR (d¢-DMSO, 121.49 MHz) § 32.70, MS

18aao0

Cl

(BS) m/z =468 (MH")

White powder, '"H NMR (de-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,

1H), 7.37-7.45 (m, 2H), 7.46 (dd, J = 1.5 and 8.7 Hz, 1H),

7.82 (td, J = 1.8 and 7.8 Hz, 1H), 8.49 (dd, J = 1.95 and

4.65 Hz, 1H), 8.64 (d, J = 1.8 Hz, 1H), 11.81 (t, J = 5.7
/ N\ Hz 1H), 13.06 (brs, 1H), 3'p NMR (dg-DMSO, 121.49
MHz) & 32.10, MS (ES") m/z = 486 (MH")

Light yellow solid, "H NMR (ds-DMSO, 300 MHz) 8 3.75
/. q (d, J = 11.4 Hz, 3H), 5.67 (4, J = 7.5 Hz, 1H), 7.2 (brs,
PO NH, 1H), 7.85 (dd, J = 1.8 and 8.7 Hz, 1H), 7.85-7.95 (m, 3H),

A\ % 8.02-8.16 (m, 6H), 8.22 (d, J = 1.8 Hz, 1H), 8.28 (brs,

N © @ 1H), 8.46-8.53 (m, 2H), 1147 (d, J = 7.5 Hz, 1H), 12.76

(brs, 1H), *'P NMR (ds-DMSO, 121.49 MHz) § 31.79, MS
(BSY) m/z =482 (MH")
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182 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Description (MHd). O Colorless oil, 1H NWR
w@ desobEe 300 MHz) 5 1.18 (t, J P-Owve = 7.5 PZI/IEH)5/004063
2.35 (s, 3H, 2.63 (q, J= 7.5 Hz, 2H), 3.64 19i Ow
(d, J= 111Hz 3H), 3.65 (d, J=11.1 Hz, 3H), 7.31

b 48 iH), 31P NMVR 0
°°"ipfri‘.§‘919 sz%‘ég'{gm |(vg] (EE'g mz = 229[‘é:%@r("!;?|\/kh%$l

Colorless oil, 1 MR (d6 300
o(m 2H), O. 57 (m ZD'\@Q e WWN]% Qdﬁ%\/l%%fom)mso
J = 19 P-Ow 1 Hg, 3|—|) (d7ngm}333}@n§631@)J 7.5 Hz, 1H), 7.2 (brs,
7.4-7.49 (msﬁ*lbm@’l ZN'VB{)( @afsazlla%a,s4ﬁzmm,)73@74s(m511)

ZHN éz(ss;s%g& (113:]_6%%}_'6%% 0%7’2 %ﬁ' . 7.77 (ors,

‘ N ( MEZH).32 @LP=7.1%k, m)ow ©NeLH), °'P NMR
NVR (d6- DVBO,  FR1. 49 ! = Br
279/ 281 (MH). Yel I ow oil, 1Hﬁ%ﬁéﬁfc§fggﬁ b%%‘ﬁz) 5

i|'2271|(_|)d’ %:72' ?d O 61’ ] ggl%\/gwi&h%\ds% 06M§z)8377 7
’ 46 ( ) 6-7.7 CrilAZH) SHRLEH (é—NWR Hz, 1H), 586 & J =
B

7.39-7.46 (m 2H),
22. 41. 1F799|ﬁ{|@ﬁ)5(d@lﬁ-,11hl-&n&lhﬁ7 Hz, 1H), 7.32
(CDC13, 3@ ) 6 9.4

(CDC13, 121.49
1§amg. 7 05%% 2 36(W %andl%ﬂéz 1%%4@78@1, 4H), 7.73 (dd,

Ove NWR ( 1. MHz) @ =175 8 1.8 ,Hz) 3P 7987 By (m, 1H), 8.03 (brs,
1P), F 19F NMR (HCDC13, 282. 4@ b )b 1H)1@is s, hli)ﬂ“PNl\/IR(d6 DMSO,
2F). / Yellow oil, 1H NWR (de-bvs 300 6,i 63

(d, J 00 11.1 Hz 6H), 3. 81%491@%)8317861&4 ES; m/(zr—.h 74.83 (MH")
3H), 7.45-7.52 19n P-OVe (m 1H), 31P NI\/Il? dé6 DMVBO,

121.49 WHz) 6 20. |\/B Sticky off-white solid, 'H R (CDCl, 300 MHz) & 3.84

(d, J = 11.4 Hz, 3H), 4.70 (dd, J = 5.4 and 15 Hz, 1H),

*P\o 4.85 (dd, J= 6 and 15 Hz, 1H), 7.16 (dd, J = 1.8 and 8.7
18aar p Hz, 1H), 7.22-7.51 (m, 9H), 7.65-7.73 (m, 3H), 11.63 (brs,
N 1H), 11.68 (t, J = 5.4 Hz, 1H), *'P NMR (CDCl;, 121.49
H

MHz) § 33.98, MS (ES") m/z =438.87 (MH)

18aas C‘WO
N HN F
H

CN

18aat C|\©f\g_40
N HN F
H
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W (ESlI, El+) mz =217.2 (M4 0 G1, '"H NWMR (d6- DVMSO,

300 MHz) 6 2.33 (s, 6H), 3.63 11 (d, J = 11.1 Hz,
W®R)06/074188- 7. 29 (m 2H), 7.32-7.34 (m 19p P- BVBETERMES/004063

1H), 31P NWR (d6-DVBO, 121.49 MHz) 6 21.34, M5 (ESI,

El) nt/z = 215 (MH) 183 WD 2006/ 054182

PCT/ | B2005/ 004063 Conpound structure ion F
Comgopnd: 1 NVR ?&S&%, 300 |sz) S 3. 79 (ollar@%{;'JE_|5 i%‘i' 1 Hz,

i 6H), 7.25-7.3 (m 1H,

19q b- P- OVk ( 8bC13, 101 BERIR Y §‘%“”§I§)( 88&,f0%z)6%376(d 7=

ta, 1P), 19 P(-Qﬁtcls 2821. U HKI3H), 7514-7§3®ma93f()n7i 764784, (xn, 2H), >'P
MS (ESI, El) T zOEt205 (W)m@g | mm@mz
(d6- DVBO, 300 M&z) 5 3.65 (d. eofly 101248

505 e 51 (5L S, Bl iy i sl om0
S Owe 20. 68@_{? Ln/z —13@171.2(61%97 5®7%{%Hﬂe§,§4 6§1<)m= 1H) §-8.1

1% NVR (CDC1 S 3 ZI;L Afdsp W@ﬁ)dh, 21t MHZ) §17.94, MS
3.74 (2s, 3H), 7.4 7.77-7.84 (m 2H),
OH 10. 70 (brs, 1H) 31P NI\/R ‘%ﬁ%l% ¥Z’R/Hz) S 22.3.
NC Col orl ess oil, 'H NVR (CDC13, 300 WMz 76 ( B
= 1 11.4 3H), .7.57-7. 640 ok 1Y Nﬁ?‘@?c% %“?‘?ﬁ)%m(”
1H), 20b b-¥-OMeg31 OH 7. 99-78Hz 61, 2244, J 8.79 HHRW), 3.78 (d, J = 11.1

1%, P NWVR 3 49
1?7. 9 ( . ( I @Fﬁées oi | Mi%ﬁmg@i gg%hﬁ/ﬂzﬁ 20, MS (B8
2.37 (s, 311), 208" P-Owe 31/27121(5 = 11.4 He, 3H)

7.32-7.35 (m 2H), 7.58-7.64 OH (m 2H), 10.73 (brs

111), 3V5 (BS) mz = 187 (MH)QIL BfNM&(@P%é@OW@ 3 (@ 7= 11.1 He,
NyR (CDC13, E@M@DO,\P 3. 71 (¢, 9267.39 (m, 2H), 7.57-7.66 (m, 2H), MS (ES")

m/z =201 (MH).

Br. Colorless oil, 'H NMR (CDCl;, 300 MHz) § 3.78 (d, J =

@g oM 11.4 Hz, 6H), 7.33-7.4 (m, 1H), 7.69-7.77 (m, 2H), 7.91-
- e
e SMe 7.96 (m, 1H), P NMR (CDCl, 12149 MHz)  19.2, MS

(ES") m/z = 265/267 (MH).

Colorless oil, 'H NMR (CDCl,, 300 MHz) 8 3.79 (d, J =

0 11.1 Hz, 6H), 5.44 (d, J = 47.4 Hz, 2H), 7.5-7.63 (m, 2H),

19f P—OMe 7.78-7.85 (m, 2H), *'P NMR (CDCl;, 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 (CDCl;, 300 MHz) & 2.41 (s,
g ou 3H), 3.77 (4, J = 11.1 Hz, 6H), 7.06-7.1 (m, 1H), 7.24-

- e
31

19g Svte 7.32 (m, 1H), 7.4-7.44 (m, 1H), **P NMR (CDCl;, 121.49
HaC MHz) § 20.13 (d, J = 9.7 Hz, 1P), ®F NMR (CDCl,

282.40 MHz) § -112.5 (m, 1F).

Colourles oil, "H NMR (d;-DMSO, 300 MHz) & 0.89 (1, J

=17.5 Hz, 3H), 1.6 (sextuplet, J= 7.5 Hz, 2H), 2.63 (t, J =

15h 7.5 Hz, 2H), 3.65 (d, J = 11.4 Hz, 3H), 3.654 (d, J = 11.1
P OMe

Hz, 3H), 7.47-7.50 (m, 3H), 7.54-7.55 (m, 1H), *'P NMR
(d--DMSO, 121.49 MHz) § 21.04, MS (ES") m/z = 229.3
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11.1 Hz, 3H), 7.26-7.32 (m 1H), 7.65-7.95 (m 4H),

31P 20d J) __OVe OH NMWR (CDC13, 121.49 MHz) 5 19.07,
woBopmShism z = 251/253 (MH ). F Col orl ess oi | PCT/HB2DER04063

(CDC13, 300 MHz) S3.75 (d, J = 0O11.4 Hz, 3H), 5.42

(d J=474Hz 2H), 7.4-7.6 (m 3H), 20e b-P-Ow

85 (m 2 31P NWR (CDC13, 121. C]—|

°°W“ﬂ!ﬂ 19F M@}'ﬁb(:ls 282. 40 |sz) S - Lzl%egsw%t}{'s

47.4 Hz, 1F), MS (ES) niz (M—I) Col orl ess 0|I

1HN|\/R(CD013 300|\/Hz)80 = 7.5 Hz, 3H),

1.64 (sextuplet, J = 7.5 Hz, = =
7 5 2, 2H). 710(d J 11. 4 ﬂ"% H%(%?D%‘?g%owbs“s(”
m zH)=759HaaHx s, S0P 63 31 PRI 21D, 364
(%)(313 121- S 22.76, 3.65 (215 14.1 Hz, 3H), 731 (b
. 184 200%4182 PCT/(l 82005/ Obﬂg ( %&, DM;O 12(1:59
structure DeScription O Col ordHs&*i4? niHHNI\/Fg 6"
(d6-DVBO, 300 MHz) 5 2.36 (S,Midb 28, MSIESBmie 2293 Q).

10.0 Hz, 3H), 7.47-7.64 (m 3H), 31P 20g \ / P-Ow |
OH NWR (d6 DNSO,  121. 49 MHz) Qulokss 69, 1HWK(E§DMBO/3DOMHZ)SO68 0.74

B 263/ 265 (N Y%Ll gwgpalze o B), é%g&@%@c}% %%)qH) 3.65 (d, J =

MHz) S 1.25 ( N
3972 (d, J = ‘ =r OMe_ O 20H. 1\Hz, 3B, @%—733111@ 18D,59+-7.49 (m, 3H), “P
(brs, 1H), 7.3%7 4udm 2H), %ﬁb&s@glﬁfﬁwﬂgﬁs%ﬂﬁ MS(ES+)nz/z—
31P NWR (CDC13, 121. 49 VHz) [ ow pale oil
1H NMR (CDC13, 300 MHz) 5 1. 2?47( = 7.5 Hz, 3H),

2.67(q,J=75Hz 2H), 3.72 (d. J—114 20i 1
H), 7. 59-Gelgtpss(oi HERYR (GIPAFGRO0 R 5297 6,
1ofR Miz) £1)2860@, 7 M310ES) 3m), 255772 (m, 3H), *'P

OMe NMR (d~-DMSO, 121.49 MHz) § 18.44, MS (ES") m/z =
279/281 (MH).
Yellow oil, 'H NMR (CDCl;, 300 MHz) & 1.27 (d, J= 6.9
o Hz, 6H), 2.95 (quintuplet, J = 6.9 Hz, 1H), 3.77 (d, J =
oI P-OMe 11.1 Hz, 6H), 7.39-7.46 (m, 2H), 7.56-7.7 (m, 2H), *'P
OMe NMR (CDCl;, 121.49 MHz) § 22.41.

E Colorless oil, 'H NMR (CDCl;, 300 MHz) 8 3.8 (d, J =

Q 11.1 Hz, 6H), 6.98-7.05 (m, 1H), 7.27-7.36 (m, 2H), *'P

19m O?_OMG} NMR (CDCls, 121.49 MHz) § 17.87 (t, J = 9.96 Hz, 1P),
F F NMR (CDCls, 282.40 MHz) § -107.27 (m, 2F).

O/

Yellow oil, 'H NMR (d-DMSO, 300 MHz) § 3.65 (d, J =

o 11.1 Hz, 6H), 3.8 (s, 3H), 7.14-7.31 (m, 3H), 7.45-7.52
11
Pn P—OMe (m, 1H), *'P NMR (d;-DMSO, 121.49 MHz) § 20.45, MS
OMe (BSL, EI') m/z = 217.2 (MH')
o 0il, '"H NMR (d,-DMSO, 300 MHz) § 2.33 (s, 6H), 3.63
1 ,‘?'_OMe (d, J = 11.1 Hz, 6H), 7.28-7.29 (m, 2H), 7.32-7.34 (m,
P OMe 1H), >'P NMR (d,-DMSO, 121.49 MHz) § 21.34, MS

(ESL, EI') m/z =215 (MH")
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(MH). F O VYellowoil, 'HNVR (CDC13, 300 MHz) 5 3.66
(d, J = 20j / P-OVe 11.4 Hz, 3H), 6.92-6.98 (m 1H),

WO 204074181 (m 2H), 7.64 OH (brs, IH), 31P NMRT/G2@Is3004063
121.49 MHz) S 16.92. F Ol, 'H NVR (CDCL3, 300 MHz) 5
2.37 (73053I(-I) 3.71 (d, J F=011.4 Hz, 3H),

7.24-7.32 (m 1
°°"“?P°3'€°'7 41 rg"“% > 31P NMR (C(DC13 H)121 49°|\ﬂ?’"

19. 66 (d, J—96Hz 1P), 19F

5-112. L (g, ,)1F) 9“%’1"% ﬁ%ﬂ%ﬁ%@@ J= 1Ll Hz,

(dggD?/ISO 3 @gﬁg ?’M}BM (d,6H} 7.137Q ﬁm,]_l]H),17|4&-76A8|@)1, 3H), 3P NMR
S - 19

39 %6 (m 1H) 51 b o (d6mDNéb%013,71o§9561%ﬂ%51§o djﬂzlfmsﬂz 1P), “F

17.03, Ms (ESI, El+) rn/z M@RW%“MH@i;rlﬁwgpqu),MS(ESI

1H NVR (d6- DVBO, 300 M) 6 F5Rd0s dmrf. = 11.1 Hz,

3H), 7.37-7.62 (m 4H), 31P NMR (d6-DMSO, P-Ove 20m \

/[ pH 101. 256 gdiz) 5 15.11 (d, olﬂ‘-'H&Mi J‘BMS@%OW&FSBWR@ J=111

(d6- DVBO, 2835.36 MHz) S - 111, S
mz = 191 (MIL). ol85 WO 2006%6‘%&@56 ﬁ)c%"i‘)pgﬁggsk%gﬁ%i‘”( 4H),
&8hpound st _PRECT | pt i 016107k, SEHH'INNRR (dNIWBIR1.49 MHz)

o1 oy 7 o8 - Posk Sy

Owe 1H), 12.03 (brs 1 MS | ) 1
Bn G, 1H ( DI\/EI)O 300&1%1_]?35 og %%ﬁ&g 360 5 3.71 and
Hea 3H), 4.5 BHPEt 4. 59 (374 @k—I)3H)77{P,1-775470m,(3;ﬁ) 97.1)7 84 (m, 2H),

g(l)g bl-\lgl-qo(\/g&l h 00H21. 49 MHZ)o A k6 1821 p MRR((ESEL, TOZMEZ) §22.3.

NC Colorless oil, 'H NMR (CDCl;, 300 MHz) 8 3.76 (d, J =
0
i 11.4 Hz, 3H), .7.57-7.64 1H), 7.82-7.85 1H
- @p—om z, 3H), 7.57-7.64 (w, 1H), (m, 1H),
OH 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).
Colorless oil; 'H NMR (CDCls, 300 MHz) & 2.37 (s, 3H),
20c p OMe 371 (d, J = 11.4 Hz, 3H), 7.32-7.35 (m, 2H), 7.58-7.64
(m, 2H), 10.73 (brs, 1H), *MS (ES") m/z = 187 (MH).
Colorless oil, 'H NMR (CDCl;, 300 MHz) § 3.71 (4, J =
1.1 Hz, 3H), 7.26-7.32 (m, 1H), 7.65-7.95 (m, 4H), *'P
20d OP OMe 11.1 Hz, 3H), (m, 1H), 7.657.95 (m, 4H),
NMR (CDCls, 121.49 MHz) 8§ 19.07, MS (BS") m/z =
251/253 (MH").
Colorless oil, '"H NMR (CDCls, 300 MHz) & 3.75 (4, J =
o 11.4 Hz, 3H), 5.42 (d, J = 47.4 Hz, 2H), 7.4-7.6 (m, 3H),
20e |||3|—OMe 7.8-7.85 (m, 2H), >'P NMR (CDCls, 121.49 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, 'H NMR (CDCl;, 300 MHz) & 0.93 (t, J =
7.5 Hz, 3H), 1.64 (sextuplet, J = 7.5 Hz, 2H), 2.6 (t, J =
20f 7.5 Hz, 2H), 3.71 (4, J = 11.4 Hz, 3H), 7.34-7.37 (m, 2H),
P OMe 7.59-7.66 (m, 2H), 9.78 (brs, 1H), *'P NMR (CDCl;,

OH
121.49 MHz) § 22.76, MS (ES") m/z = 215.2 (MH).
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OH 293 (MH). Compound structure Description F Wite
powder, 1H NMR (CDCl13, 300 MHz) 6 3.87 F \ (d, J=

wda 2006/0582 3H), 4.55-4.74 (m 2H), 6.97 (tt, J=PCl/IE2065/004063
Hz and 8.7 Hz, 1H), 7.18-7.26 (m 2H), 7.28-7.3 'O P=0
NH(m 1H), 7.32-7.35 (m 2H), 7.57 (dd, J= 1.8 Hz and

D\ 22a 8.7 Hz, 1H), 761(%5.(1,—“;,1Hz
Conm%und8 33 (dStl"\l.llj:tur& H N+ 6.9 Hz, 2H), 11e 5Tpl

5.7 Hz, 1H), 12.15 (brs, 'O N
121. 49 MHz) 48 (t, J = ?E}l?jﬁo ,15%%%@ 300 MHz) & 2.36 (s,
(CDC13, 282. ‘ 3 6wme POSI TI3H), %(@@7 10 Hz3HAQR4TIR04 (m, 3H), *'P

- \ )
5% : e 6 m/z =
gﬂ;)l (s, g6H)3 3. 83 '?o y - 1%6%@5@2@“%79 MS (BS") m/

O P=0 2H), 7.16-7.37 (m 6H) 26%2%4h 49(m 1H), 7.66
22b CI \ NH 7.67 (m 1H), 8.16-8.18
H/O0O \NO 11.31 (ngvvpaiq-q)ﬂ }]3}_{]};'2{,(@?@1( GP3YH2) § 1.25 (d, J

(brs, 1H),

1%}649 VHz) 34. I\/SS(ES) 4 69 Hz%}ﬂ%9?@8((ﬁﬂ‘bﬂ) ANDI @eJ = 114 Hz,
2 er, "HN ., 300 33 2

(t, J =7.2 .‘03"677 3% %929’ 1H); %ﬁ%—‘ﬁgg’é‘“’s?f% 7:59-7.69 (m,
(d, J = 11.7 3 7. 19- 72211 KPrNMB&)DC13712269Mﬁ;)5G32I1

NH\ /N O- 733(m 3H), 7.47-7.51 (m 1H), 7.63-7.64
(m 1H), H NO 8.04-8.07 (m S?dﬂ))wpéll@mﬁg{(\INHG(CDmlﬂ)ESOOMHz)B124(tJ

11.32-11.35 /m 1H), 31P NVR. &%ﬁgﬁiégﬁ%ﬁ 83/@%)2}% 372(d, J=114

34.58, M5 (KS) inlz = 498.42 o
PO/ | B2005/ OPF083 I ound s &k P E7- & et PHHO7 (m 51, ' N
Wi te solid, N - DVBO, c%@Q Mﬂzl)) 1@H§ 82@3 07\ M§(Es*) m/z = 201
6H), 3.74 (d, J _Oﬂ7Hz 3 (dd,
15.6 Hz, 1H), 4.67 (dd, J = +%mol 156Hz ClpO/O
1H), 7.22-7.34 (m 4H), 7.44- 7. 49 (m 1H), 7.57-
R 0 Yellow oil, "H NMR (CDCl,, 300 MHz) & 3.66 (d, J =
20j I%—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.
0il, 'H NMR (CDCl;, 300 MHz) & 2.37 (s, 3H), 3.71 (4, J
R o = 11.4 Hz, 3H), 7.02-7.05 (m, 1H), 7.24-7.32 (m, 1H),
20k P—OMe 7.36-7.41 (m, 1H), *'P NMR (CDCl;, 121.49 MHz) &
1
OH 19.66 (d, J = 9.6 Hz, 1P), °F NMR (CDCl;, 282.40 MHz)
§-112.7 (q,J=9.32 Hz, 1F).
/ Yellow oil, 'H NMR (ds-DMSO, 300 MHz) & 3.51 (d, J
2 o) = 11.1 Hz, 3H), 3.79 (s, 3H), 7.12-7.28 (m, 3H), 7.39-
11
20l @’?—OH 7.46 (m, 1H), *'P NMR (d-DMSO, 101.256 MHz) §
17.03, MS (ESI, EI') m/z =203.2 (MH").
Pale pink oil, "H NMR (ds-DMSO, 300 MHz) § 3.53 (4, J
@_P —OMe = 11.1 Hz, 3H), 7.37-7.62 (m, 4H), *'P NMR (d;-DMSO,
20m 101.256 MHz) § 15.11 (d, J=8.77 Hz, 1P), *F NMR (ds-
DMSO, 235.36 MHz) § -111.8 (m, 1F), MS (ESL, EI')
m/z=191 (MH").
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22- 1 \ \ 7.60 (m 2H),

(m 1H), HHNF 11.37 (t,

8.11-8.14 (m 1H),
J= 5.4 H,

8. 55-8. 57

1H), 12.86 (brs,

wdak)os/0361B2 NVR (d6- DMSO, 121.49 MHz) S 32.78, I1BE/NIB5/004063

(d6- + + DVBO, 282.40 Mz) S -126.51 (m I|F). NS (ES)
SHZmz:5024(|vH+) Wiite solid, 1H NMR (CDCL3, 300
S 2. 34 6H), 3.86 (d, J = 11.

°°"41'°d 4. 85 (n“gt?uci 7.18 (brs, 1H). %%&&('Bg‘m\]— 1.95
an 85 Hz,  111), ‘o\P-O 7. 36,
1H), 7.47 (d®_J=@.8 and 278 é;p’@s(dﬂa‘gp"ﬁ% 30&&6&%7?3/1 (s, 6H), 3.50
( = 1.8 ~OB-8. 01 (W = H.1Hi, BR), 7.20 (s D, 786 G31H), 731 Gs,
(brs, 1H) . 8. (m 1H g

11.89-11. 93 ¢m 1}—§'a631P NVR (

34.03, MB (ES) mz =
(CDC13, 300 M#m) S 2.33 (s,

é%%{}?(b(sbfr? Mgd(ébmm 201 (MH)

485.4 (MH). Wiite solid,
GLHfg NMFS(Z:’G—DM,SO,BOQ MHz) 4 3.51 (4, J = 11.4

111 NI\/R

Hz, 3H), 4. (d,J:54Hz, 1 ’ ) 5
3082 (dd, J=)&8 &hd 9 Hz, e S a0 G A8 Ao Pt e om, >
7.43. (brs, 1 PADMald, J MR%MO@”@ 836.22, MS (ES") m/z =
Hz, 1H), 7. 744, Gh= 1.8 Hzooitduy8. 17 (d, J = [ H
HN T/ N 3.9 Hz, 1H), 8.4 (d, 379 Hz, 1H), 8.62
(brs, 1H). 10.39 (brs. 1H). 11.85 (t, J= 5.7 Hz, 1H),
MS (ES) Nmz = 485.4 (MH). O Wite solid LH MR
(d6-DVSO, 300 M) S 2.26 (s, 6H), 3.74

Compoungly ~ 4 59 (kiU 51 O\ and 15.9 esﬂﬁ’t“
(dd, J = 5.40 and 15.9 Hz, 22 O P OO 1

1H), 7.31-7.34

2H) 8.34 (dF 8 Hz, 1H),

Hz 9.01 (&= 2.1 Hz,
12. 87 1H),

BH), 7.59 (daV,Vhi@imW&r,ﬂiéﬂ%&C
8 (64I=(Il 7 ¥, 3H, AB$-474XmB2H), 6.97 (i, J =

31P N

1:H§°° MHz) & 3.87

%d"é‘géﬂ/(g% 1}6@&8@ 7k, 2H), 7.28-73

8.7 Hz, 1H), 7.61 (d, J = 2.1 Hz, 1H), 8.33 (d, J =

121 49 MHz). S 3 ES) m Zm=1H)g53237. 35N 2H), 7.57 (dd, J = 1.8 Hz and
W&Q 6.9 Hz, 2H), 11.51 (t, J = 5.7 Hz, 1H), 12.15 (brs,

~0-P=0

22b cl N
) b
m N\t
” 6] N—O

~0—P=0
Cl
22¢ \

N
H

N—O
5 \_/

186

1H), *'P NMR (CDCls, 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 (CDCls;, 300 MHz) &
2.31 (s, 6H), 3.83 (d, J = 11.7 Hz, 3H), 4.6-4.77 (m,
2H), 7.16-7.37 (m, 6H), 7.46-7.49 (m, 1H), 7.66-
7.67 (m, 1H), 8.16-8.18 (m, 1H), 8.48 (brs, 1H),
11.31 (brs, 1H), *'P NMR (CDCl,, 121.49 MHz) &
34.5, MS (ES") m/z = 484.43 (MH").

White powder, 'H NMR (CDCls, 300 MHz) & 2.33
(s, 6H), 3.02 (t, J = 7.2 Hz, 2H), 3.77-3.82 (m, 2H),
3.81 (d, J = 11.7 Hz, 3H), 7.19-7.21 (m, 3H), 7.26-
7.33 (m, 3H), 7.47-7.51 (m, 1H), 7.63-7.64 (m, 1H),
8.04-8.07 (m, 2H), 10.59 (brs, 1H), 11.32-11.35 (m,
1H), *'P NMR (CDCls, 121.49 MHz) § 34.58, MS
(ES*) m/z = 498.42 (MH").



187 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description Wiite solid, 1H NVR (CDC13, 300
wOrRwp/054182 20 (t, J _\ = 7.5 Hz, 3H), 2.33 (s, PGHB2005/004063

2.62 (q, J= 7.5 H, 2H), OPOQO 3.84 (d, J= 11.7 Hz,

3H), 4.65 (dd, J= 5.7 and 15.5 CI HN Hz, 1H), 4.73

dd. J = 5.7 and, 15.6 Hz, 1H), 7.19- 22h | poscrickiofi®
C°'§'?ﬂd"gH), 7 68 (RUGH® 7 81 (m 1M, 8.15 (a0 rﬂ"’

10y I, 02 (5 T R G o 22

11.86 (t, J = 5.7
= 498 (MHYs 6mﬁJMi§156HF@H)f 7(dd, J=5.1

6 34.10, MS (ES)

NVR (d6- DVSO, 300 6 2.27 (g 160, 1 %74567(@; =57 and 15.6 Hz,
évm (m GCaP. QO 2

01

11.7 Hz, 3H), 49
1H), 7.34 and 8.7 M) 7c8|2F7|)r3|ﬂ| (mié?;%‘ﬁé% (m, 1H), 7.57-
7. 5378055, 240 3.11324 (N 16),1.55-8.57 (m, 1H),

(B§s, 1H),
(dqazig %514%01@ 198&‘%rs 1H), *'P NMR

iH), 7.58-7.
L 5712N26((b;s 1H), {319 NVR@s W‘*Mﬁ%é% F NMR (ds
ES) mz = 285 35

1H NVR (d6- DVBO, 300 M¥) 6o- 2(3%&3(0 @%%W{?H%%%mlfm 1, MS (55

i e g6 (B RH R 1y

. S, , rs

7.35-7.47 (m 4H),\8.14 (d, J _‘%fnffSﬂ?: %W?(%%QOQMHZ>5234(S=

|(_|bgs{ hH)O, 3%%). Klﬁ/R( Elvgol Hz, 6kiy)3.8618.J07 1{4hHs 3H)M)82-4.85 (m, 21),
121.A9 M"ﬁh 873§%dd0ﬁ=15@and8851{z 1H

(ES)mz=5024@|vH+ OF f - whits Q31TY, »

(CDC13, 3@ F(Qéé (s, 6|_||)7363’b18gHed41jb:sliHh7ﬁ%(dd J=18 and

Mp, 4.96 ( \ 4 O / ( k9.8, 1z} ), 77. @QF 748 (g, 1H), 8-8.01 (m,

6H), 7.75 ( N

1H | 9.40 (s, 1H M Sk 2%5 fzf(%b%ﬁl),/é’%& K"'%H) 10.45 (brs,

1H), 31P NWR (CDC13, 12 /4_)[sz)er 1349-21.93 (m, 1H), 31PNMR(CD013, 121.49
N= MHz) § 34.03, MS (ES") m/z = 485.4 (MIH).

=

H N+ 1H), 9. 03 9Fb4(m

White solid, 'H NMR (CDCls, 300 MHz) § 2.33 (5,
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),

O\\P\ /

al Y o 7.38 (brs, 1H), 7.43.(brs, 1H), 7.45 (dd, J = 2.1 and
22f \©f\g—/( 8.4 Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H), 8.17 (4, J =
N HN . 3.9 Hz, 1H), 8.4 (d, J = 3.9 Hz, 1H), 8.62 (brs, 1H),
—?/‘ _> 10.39 (brs, 1H), 11.85 (t, J = 5.7 Hz, 1H), MS (ES")

_NF m/z = 485.4 (MH").

of

White solid, 'H NMR (ds-DMSO, 300 MHz) & 2.26
(s, 6H), 3.74 (d, J = 11.4 Hz, 3H), 4.59 (dd, J = 5.1
0s and 15.9 Hz, 1H), 4.69 (dd, J = 5.40 and 15.9 Hz,
- Cl o o 1H), 7.22 (brs, 1H), 7.31-7.34 (m, 3H), 7.59 (dd, J =
N 1.8 and 9 Hz, 2H), 8.34 (d, J= 1.8 Hz, 1H), 8.64 (1, J
N HN = 1.8 Hz, 1H), 9.01 (d, J=2.1 Hz, 1H), 1134 (t, J=
/4 \N+—-O = 5.7 Hz, 1H), 12.87 (brs, 1H), *'P NMR (d;-DMSO,
N=/ 121.49 MHz) § 32.70, MS (ES") m/z = 485.3 (MH").
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HO-NO M (ES) infz = 485.35 (MH). 188 WD

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
we®e0sf4ast on OFf-white solid, 1H NVR (d6- DVSO PGDB2Wi2(04063

S 2.29 (s, 6H), 3.64 (d, J = 12 Hz, 3H), 4.32 (s,

3H), 4.95 (d, J= 5.4 Hz, 2H), 726(brs IH), 7.35

J=  Qzz~P, HN 2.1 and 9 H, Lhrs,
°°"§7ﬁﬁ)“;‘;z 42 (brs, gfﬂﬁ‘ /782 dd 5= 1.8 aD£S§g’t'&|LQ,
5 iy
u 3 @ J8:Hé t?_&o’iid,"h%(cécg%owrﬁz)a1.20(t,J

J = 6.6 H, 2H),
. 12. 88=(d,HzJ31B, 23336s, BH), 2.62(d) ] = 7.5 Hz, 2H),

11.6 (t, J = 5.4

31P NWR (d6- 21.49 I\/Hz) 6 - =57 an

482.43 (M. : O(é sol i d, 1H3§||v&d6ﬁ 111?\?2(3§§)§6BWJH§57 155

22 (SCI \ \84'”‘( =12 B 1H§Pb73(& 6’8_? anl\c{;% 1H), 7.19-
Ok X. 17 \ rs 1H)49 (o, .6BB 758 B8, 1EDn7.88 Ky, 1H), 8.15 (d, J

82682822 NE K (mV9H) | _11.39 , ,

(t, J =5.1 Hz, 1H), 3IP NMR ( 1}% Hif @iglmoy@’rﬁm HEe L
33.73, M5 (ES) NOH-N+ nz r£=55072HWH) *'P NYIR (CDCl;, 121.49 MHz) §
O f-white solid, 'H NWR (d6- DVBgy 1306 W/z6 49 (s,

6H), 3.74 (d, J= 11.7 Hz, 3H), 4.55 (égw\]— 082%&?11

5.4 and 15.9 Hz, \‘1H) 4. 65 (0|0I Olfwiite 4olRN G iIﬁiR9(d§-BMsoQoo MHz)

22n G HN 1H), 7. ,
7.31-7.35 (rl_nb ), 8- ? 4 (n 2|%)27§s7g}§9326dé =J1.7 fiz 3H), 4.59-4.74 (m,

and 6.9 Hz, 2HJ44.0 2H), 8.19 (dH).J-2# (GsAHHiZ].341(), / = 2.1 and 8.7 Hz,

11: 36 (t, J =54 G BN 1H), 733 (bts, 1H), 7.37 (brs, 1H), 7.53-7.55 (m,
22 ; W N\> 1H), 7.58-7.62 (m, 2H), 8.56 (dd, J=2.1 and 6.9 Hz,
H A 1H), 9.03-9.04 (m, 1H), 11.45 (t, J = 5.4 Hz, 1H),

o 12.86 (brs, 1H), *'P NMR (d-DMSO, 121.49 MHz)

$32.67, MS (ES") m/z = 48535 (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

22j cl HN
N A\ (brs, 1H), 11.73 (t, J = 5.1 Hz, 1H), 13.07 (brs, 1H),
N 0 QN0 3p NMR (4DMSO, 12149 MHz) § 32.03, MS

(ES") m/z = 502.45 (MH").

F O:P_O/

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

- Osf_o” (brs, 1H), 7.20-749(m, 6H), 7.75 (m, 1H), 8.15 (d, J
cl { HN 0 = 5.1 Hz, 1H), 9.40 (s, 1H), 10.23 (brs, 1H), 11.79
| :[ NHO / N\> (brs, 1H), >'P NMR (CDCl,;, 121.49 MHz) & 34.2,

H =N MS (ES") m/z = 485.35 (MH").
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bQ 1H), 12.86 (brs,

1H),

31P NVR (d6- DMBO, 121.49
Mz) S 32.83, MS (ES) mz = 484.19 (M.

Of-white

W@ ob@5418H NVR (d6- DVMSO, 300 MHz) b 2.28 (s, BE#/1B2805/004063

(d, J=11.7 Hz, 3H),

g;rsns 7H),1Z|557-11.64 (m 2H),
CoBRuith b N MR (d6: i

4.64-4.74 (m Oer 2H),

7.24-7.47

8.34- 22) Cl P-01-11 N (r)

+37 (M 1H), 12.86 (brgescrbfion
121.49 MHz) S 32.67, M5 H O

(ES) mz = 484.5 (MH+). 189 WO 2006/.05

PCT/ | B2005/ 004063
z-P-Ce 229 A O

ad NHN H" N+-O
OQP\O/
Cl HN
221 N
H -—N+
-\
I
22 " O\\p\o/
m Cl HN
N
N o) 7N
H —N

o)

2

\\P O/

Cl HN
22n \
N o ¢ N
H —-—N+
0
O\\i

22p P~o”

Cl HN 0
; ?/:_N)
N © \
H —

189

ound structure éle]agé%%iﬁDMéﬁr 300 MHz) &

N H \ Nt 329 (CREID3I4 GVE = 10 Hzp3H), 432 (s, 3H),
J CN  Oz" POy, Gl s @228, M6, 11, 7.35 (44, 7 =

2.1 and 9 Hz, 1H), 7.38 (brs, 1H), 7.42 (brs, 1H),
7.57 (d, 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, J = 3.6 Hz,
1H), *’P NMR (ds-DMSO, 121.49 MHz) § 32.64,
MS (ES") m/z = 48243 (M").

Off-white solid, '"H NMR (CDCl;, 300 MHz) § 2.32
(s, 6H), 3.84 (d, J = 12 Hz, 3H), 4.68 (t, J= 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),
3'p NMR (CDCl;, 121.49 MHz) § 33.73, MS (ES")

m/z =502 (MH").

Off-white solid, 'H NMR (d;-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 (d-DMSO, 121.49
MHz) & 32.83, MS (ES") m/z = 484.19 (MH").

Off-white solid, "H NMR (ds-DMSO, 300 MHz) §
2.28 (s, 6H), 3.77 (d, J = 11.7 Hz, 3H), 4.64-4.74 (m,
2H), 7.24-747 (m, 7TH), 7.57-7.64 (m, 2H), 8.34-
8.36 (m, 1H), 11.32-11.37 (m, 1H), 12.86 (brs, 1H),
3Ip NMR (d,-DMSO, 121.49 MHz) §32.67, MS
(ESY m/z = 484.5 (MH).



Nt=N 0 Cl O P,Ope 22t NHNF HF -N+ 0- 190 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
wewensqgast on OZ P-Ove 22u C A\ \ O N HN H ~PETXB200§/004063

CN O-Ov 22v A '\ O NHN H\MNM.O \ G OP-OWw

22w C V' \ O NHN H"N-O N=~ NC/ \ C

Compound structure Description

CN

22q Cl \

22r cl N\

Cl O
22s \

Cl
22t \
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Ove 22x A I\ ONHN H"N.O N 191 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
woewensqgaston Cl O -Ove 22y A 0 N HN H \ N+pCFHIBI@/004063

Cl OOve 22z A O NHN HN.O NCOP-OF 22aa d O

NHN H\NM.O O-0OW 22ab C 0 N HHN\NMN. O

Compound structure Description

N H
H

22v Cl N P

22w cl N

22x Cl \
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192 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description NC Qz-P-OM | \ 0 22ac d N
wWoRb0oEM82-N+. O N=' CN O P-OVe 22ad C | \ \rQy/iBdoéd04063

H~N NNCCN OP-OW 22ae C1 O NHN HN.O NCCN

r\/-r O-P-Ove 22af CI 0 N HN H N+. O N=I

Compound structure Description

22y cl N\ P

Cl
22z \ 0]

22aa CI\@fg\—(O
HN

22ab Cl \
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193 WD 2006/ 054182 PCT/ | B2005/ 004063 Conpound

structure Description CN 0:zP-Ov 22ag O 0O NHN H
WO boos@41€N OP-OVe 22ah G O N HN H QCN  Oz- ReTOWR0038104063

O 22ai NHN HX N.O NCN OP-Owe 223 d I O NHN

H~ ~N N 194 WD 2006/ 054182 PCT/ |1 B2005/ 004063

Co und struct cription Yell ow powdgy NVR
COT&%& 300 M—Iz;&@c@?ez escriﬂﬂo

NC

c):P\OMe
22ac Cl N P

22ad Cl S

I~ : (
22ae C \ 0
N HN

22af Cl Y
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CN (s, 3H, 3.86 (d, J = 12 Hz, 3H), 4.58 (dd, J = 5.4
and 15.6 Hz, IH), 4.73 (dd, J = 5.4 and 15.6 Hz, CI 0"
WE20605418) , 7.33-7.35 (m 3H), 7.53-7.60 (m 3P{T/IB2005/004063

7.7-7.8 22ak| (m 2H), 8.27-8.3 (m 2H), 11.55 (t,

J= 5.4 H, N HN 121.49 M¥) 6 11.61 (brs, 1H)
31P NMR (CDClSl 1 62, VB (ES) Mz = 495. 4 (M
Comppouag| o B O NHNF H F \ N0 om'°"0/

22am Cl ONHNF HF \NO O Colorless oil, 1H NWR
(CDC13, 300 MHz)N-\5.Q3- P-OBn 5.2 (m 2H), 7.3-7.47
(m 5H), 7.48-7. mY3f), 23a H7.64 (d, J = 565.8
Hz, 1H), 7.75-7.8% (m 2H), 31P NMR (CDC13i 101.256
MHz) S 25. 55, QSPegﬁg El) mz =233 (M). 0

£akor | es§'g N¥R (CDC13, 250 MHz) S 1.59 (s,
P-OtBu 9H), o J= 552 Hz, 1H), 7.5-7.82 (m 5H),
31P 0 23b

VR ( , 121.49 MHz) 6 15.27, M5 (ESI,
El) in/z = 198 (MH). V0. 2006/ 054182
PCT/ | B2005/ 004063 _N

22ah N\

cl 0
22ai N\

22aj C|\©fg\_(0
N HN
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Compound structure Description O Colorless oil, 1H NWR

(d6-DMSO, 300 MHz) S 2.38 P-Ow (s, 3H), 3.68 (d, J=
wQa200605418H) , 7.49 (d, J= 566 Hz, 23c H 1H), 7rar/(EbH05/004063

J=3 and 7.8 Hz, 2H), 7.62 (d, J= 13.8 Hz, 1H), 7.64

(d, J=13.5 Hz, 1H) Conpound structure Description

Wite oil, 'H NWR (CRCI3, 300 M) b 1.46 (scrbtion?: 2
Compoungp’ 3 74 ( gt_ 14,4 He, 3H) 446457?"#1 OH) |

7.33 H3CO P=S (dd, J= 1.95 Hz 8. 7 Hr

7.43-7.56 (m 5H) \.Z.62 25a Cl | ovggeabi at RGP )00 MH2) 5 2.4

7.93-8.01 (m 4H), 00-R. 13 (s, W) 3.86 (907 =N 2NGAR3H), 4.58 (dd, J = 5.4
(CDC13, 121.49 NHzZ)y=38 73. 28, M5,(FHl HE];}I Wﬁég{ JSCBE’hnd 15.6 Hz,
o3 (M. Whitehger, 1H MR (DGEnas0) ebyRam, 778
12285 Hz and @o R=S/Hz, 1H), 7(14,22-1{38%8(3@1,21{99],155&] 5.4 Hz, 1H),

(brs. 11 sip NWR (Cochs 11 455ME) N%N*E"W“%gcfg;l 49 M) 3

MS (ESI, El) mz = 365 (M. H 96284 EoWabr 4934
(CDC13, 400 MHz) S 3.86 e+ J \ 11.6 Hz, 3H), 7.31
(dd, J-195Hzand88Hzo‘1H) 7.42- O P=07.47 (m
3H), 7.52-7.56 (m 1H), 7.69-7.78 (m 3H), 8.05 25'a
Cl NHZ (brs, 1H),\10.63 (brs, 1H), 12.5 (brs, 1H), 31P
NVR H S (CDCL3, 256 MHz) 6 34.54, MS (ESI, E)
mz = 365 (MH). Npowder, 1H NMR (CDC13, 300
M) 6 1,45 (t, \ 7.2 Hz, 3H), 4.03-4.13 (m 1H),
4.25-4.36 (m |?4>°\07’3 (dd, 25'b C f-OP=0 J=1.95 Hz

aps 8. 85C 7.@1-7.47 (m 3H), 7.51-7.56 t~NS
NHZ (m 1H) 727479 (m 3H), 8.01 (brs, 1H), 10.59
(brs, 1H) ToN5oHEbRs, AH), 31P NVR (CDCL3, 121.49

, : , AH), ,
Miz) S 32.32, NB (Ei,z/‘—zf Mz =379 (M. 196

1

Os
22am Cl P\O/O
T4
N HN F
H
F / \N+O

o Colorless oil, '"H NMR (CDCl;, 300 MHz) & 5.03-
@'?‘OB“ 52 (m, 2H), 7.3-7.47 (m, 5H), 7.48-7.63 (m, 3H),
23a H 7.64 (d, J = 565.8 Hz, 1H), 7.75-7.83 (m, 2H), *'P
NMR (CDCl, 101.256 MHz) § 25.55, MS (ESI, EI')

m/lz =233 (MH").
o Colorless oil, "H NMR (CDCl,, 250 MHz) & 1.59 (s,
@' P—0OtBu OH), 7.76 (d, J = 552 Hz, 1H), 7.5-7.82 (m, 5H), *'P

23b H

NMR (CDCl;, 121.49 MHz) & 15.27, MS (ESI, EI")
m/z =198 (MH).
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WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
Description Wite solid,'H NWR (CDC13,, 300 MHz) 3
wa2®8/084182J = 7.2 Hz, 3H), 3.78 (g, J = 7.2 HeCT/BHDY5/004063

7.33 (dd, J = 2.1 and 9 01-P Hz, 1H), 7.45-7.75 (m
14H), 7.93-7.97 (m 1H), 8-8.04 (m C 2H), | 31p NVR
101. 256 22.23, M8 (ESI, 26a N El)

C°"‘R?%“‘E 564 (VH) . bur Wite solid, 1H NVR dréle\?s

1.8 Hz,

Corfpbtintt MHz) 5 Zu@tre M5 (ESI,

300 M) S 6.13 (d, g
2.1 and 8.7 Hz,//N ’§7 53-7.72 Cl‘gilq;%sgoél}zl%a@ék%?_&’so,%omz)82.38
Z&\‘@%Z (brs, 1'? PMEs, 1H) (s, 2H), 848 (dofs ]2 HafHH), 7.99@, J = 566 Hz,

(d6-DVBO, - 10T.258 Mz) S 26.46] 4|Y§i1 (IE§|and7NIQzﬁ$ 962(d, J=13.8
El) mz 395(M—|) YeIIowthlck 0|I (5 1
300 Miz) 5 1.36 (t. J= 7.2 Hz, 746‘%“4’"4‘%. H) ,
7.32-7.35 (dd, J = 2.1 Hz P-. and9|—|z 1H),

7.47-7.65 (m 6H),
2H) ,

7.74-7.81 (m 2H),
8-8.03 (m 2H),

7.88 7.93 (m
31P NWR (CDC13, 101.256 28a C \
El) rn/z = 5Dé&cfiptin

O S; 0 Wite solid, 1H NWR (d6-DWVSO, 300 MHz) 5 2.24

(da g} ; Hi?» S 3{'|)P ZH)l (g\iﬁhte it Eﬁﬁ@dc@dsooimz)b 126 (t, J = 7.2
and 8. , ~
7.74-7.8 (m 2H) 7.83-7.86 {I?nmt? 5rg %&le“l‘ﬁgig’mj%f’“é%“'57 (e, 2H), 7.3
(brs, 1H), 12.820(bF%, 1H), GER -NVRE Haibd BVBR, IEN.4E.56 (m, SH), 7.62-
2o1. 256 M) 02, PR (ESh 67 ﬁf'zmm@s-s 033(?21, QM"%@ k|13 (m, 2H), 3P
Yel | ow oi |, 13, 300 4 (t 5
Hz, 3H), 2 66 4, N\J =011.1 F&]MRdHPC13,4_12,}|_89 {VI&IZ) %73.2861\/1? (ESI, EI") m/z =
Hz. O-~P' N 2H), 75%8" (d, J QM8Hz, 1H), 7.45-7.52
(m 5H), 7.60 (m C 1H), 7.85-7.95 (m 4H), 8.07-8.09
(m 2H), 31P 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—P=S Hz, 1H), 7.42-7.58 (m, 4H), 7.8-7.9 (m, 3H), 9.24 (brs,
\ M 1H), 10.15 (brs, 1H), *P NMR (CDClL, 121.49 MHz)
N o) § 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-
o —~oF=0 " 7.47 (m, 3H), 7.52-7.56 (m, 1H), 7.69-7.78 (m, 3H), 8.05
25 \ ¢ ° (brs, 1H), 10.63 (brs, 1H), 12.5 (brs, 1H), P NMR
NS (CDCL, 101.256 MHz) & 34.54, MS (ESL, EL") m/z = 365
(MH").
Yellow powder, '"H NMR (CDCls, 300 MHz) 5 1,45 (t, J =
7.2 Hz, 3H), 4.03-4.13 (m, 1H), 4.25-4.36 (m, 1H), 7.3 (dd,
cl ~—0-P=0 NH J=1.95 Hz and 8.85 Hz, 1H), 7.41-7.47 (m, 3H), 7.51-7.56
il \ 2 (m, 1H), 7.72-7.79 (m, 3H), 8.01 (brs, 1H), 10.59 (brs, 1H),
N %

12.59 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) § 32.32,
MS (ESL, EIY) m/z =379 (MH)).
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30a CO2Et N (CDC13, 101 MHz) 5 25.11 , MS (ESI, E1)
nr/z = 531 Q(MH). 197 WD 2006/ 054182

wEan6Ba8H5/ 004063 Conpound structure Descri pp¢DIB2Ped/@®4063
or ange povvder "H NWVR (d6-DVSO, 300 MHz) S 2.64 (d, J

:1§1Hz,7 73(2(dd J =2.1and 87 H, 3la C
. “ rn 7.72-7.79 (Bhedtion?. 86
OTPBYY, " 1H, g‘gﬁ‘?% 12, 61 (brs, 0. ml\}gn(ESI

El) mz = 384
sol i d; 'HNI\/R(
4.1-4.24 (m 2
5.97 (d, J=16.

ngg’" iite §>hi %gbhﬁhggp 3@6‘?\%%9‘@’1 18 (t, J="7.2

05 (q, Hz=3H), WsHa, ] 21 H, 2@@33\@(1 J=2.1and9
A, 7. 3616068150 (of W), 7.986.9B(an] 261), 8-8.04 (m,

4 32 \ P N
(2 82, NS o WL BOthAIcs. Bl s 2.5 s st
Fu ght yeII Nt . TH NVRECREE364 @O0).MHz) S 1. 38- /

1.49 (m 6H), ;sap%(mzH) 4.55 (q, J = 7.2 Hz,

oH), - 5.56 (& 12 Hz, 1H), 7.16-7.68 (m 7H),
7.86-8.12 (m 32 O ~P O O 6H), 31P NMR ( CDC13,

121. 49 MHz) 8 22. MS (ES) mz = 582.88 (M#). N O
SePh P--//--CN Wite solid, 1H NMR (CDC13, 300 M+z)

8 3.90 (d, J 11.7 3H) W@s&lﬁpﬁNl\/ﬂﬂ‘bdg—DﬁSB&(ﬁ)MHzJSGB @ J=
= 16.5 Hz, 1H), 3%a O1- P-
Q 10. 85 (80?% “%1%; ?d%cf wklﬁ@n‘g%’ HeNRD, 7-53-7.72

8H), 10.16 (brsg IH
%7CDC13 121. 49 ME 1. 53, (mVBH)ESR (br/1H), 2030, m@glz 84 (brs, 1H),
@H) ' NN 3p NMR (d,-DMSO, 101.256 MHz) & 26.61, MS (ESI,

O EIY) m/z =395 (MH).

o)
Yellow thick oil, 'H NMR (CDCls, 300 MHz) § 1.36 (t, J =
Q 7.2 Hz, 3H), 4.2-4.41 (m, 2H), 7.32-7.35 (dd, J = 2.1 Hz
O°P\ and 9 Hz, 1H), 7.47-7.65 (m, 6H), 7.74-7.81 (m, 2H), 7.88-
28 C'm CO,E 7.93 (m, 2H), 8-8.03 (m, 2H), >'P NMR (CDCl, 101.256
N MH?z) § 25.04, MS (ESL, EI") m/z = 502 (MH").
06
White solid, 'H NMR (ds;-DMSO, 300 MHz) 8 2.24 (d, J =
o Q 13.5 Hz, 3H), 7.1 (m, 1H), 7.25 (dd, J = 1.2 and 8.7 Hz,
292 . “P— " 1H), 7.51-7.64 (m, 4H), 7.74-7.8 (m, 2H), 7.83-7.86 (m,
\CE\S—<\ ’ 1H), 10.53 (brs, 1H), 12.62 (brs, 1H), >'P NMR (d-DMSO,
'ﬁ{ o} 101.256 MHz) & 30.62, MS (ESL, EI') m/z =333 (MH").
Yellow oil, 'H NMR (CDCls, 300 MHz) & 1.44 (t, J = 6.5
Q Hz, 3H), 2.66 (d, J = 11.1 Hz, 6H), 4.48 (q, J = 6.7 Hz,
O“P\N/ 2H), 7.34 (d, T = 9.9 Hz, 1H), 7.45-7.52 (m, 5H), 7.60 (m,
20 ¢ N\ é O,Et 1H), 7.85-7.95 (m, 4H), 8.07-8.09 (m, 2H), *'P NMR
N\S;O (CDCL;, 101 MHz) §25.11 , MS (ESI, EI') m/z = 531

o) \ (MH.
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38a CI OzP-OCH3 CONH2 N H 198 WD 2006/ 054182

PCT/ 1 B2005/ 004063 Conpound structure Description S-3
wWOR2008054182 P_OCH3 CI CONH2 N H 011 N 38c Cl EPHIEXBH3004063

CONHZ N HS N38d OzP OCH3 C CONH2 N H N3 N

38e 0; p, G OCH3 CONH2 N
Compound structure
C&.; Y
31a P~N

32a

32b

33a

S P\O/\
Cl o)
N\
N\ O
SO,Ph

NC,

O\\P\O/\
Cl

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 (1, 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 (CDCls;, 300 MHz) & 1.38-
1.49 (m, 6H), 4.1-4.24 (m, 2H), 4.55 (g, J/ = 7.2 Hz, 2H),
5.97 (d, J=16.8 Hz, 1H), 7.16-7.68 (m, 7H), 7.86-8.12 (m,
6H), *'P NMR (CDCl;, 121.49 MHz) § 22.82, MS (ESH)
m/z=1582.88 (MH").

Slight yellow solid; 'H NMR (CDCls, 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 (CDCls, 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),
3p NMR (CDCLs, 121.49 MHz) & 31.53, MS (ES") m/z =
400 (MH"Y).
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HN/~1J N 38 OP-OCCHCO 3 CONH2 N H 199 WO

2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
whewensqast on 38g (U O P _OCH3 CONH2 N H NS BBhIB2pen04063

OCHC 3 CONH2 N HO N 38 0, P_.OCH3 C CONH2 N

HON 1 38 OGP OCCHO 3

Compound structure Description
S
g
N

O=
38¢ \P\OCH
cl 3

38d SP~0CH;

N
o
38e

38f O=p_
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CONH2 N HSN 38k O-POCCHCO 3 CONH2 N H 200 WO
2006/ 054182 PCT/ 1 B2005/ 004063 Conpound structure
we®ensqast on N 43a CI OZ P OCH3 CONH2 N H BGDIE2005/004063
Oz:P_OCH3 CONH2 N H Nzzz\ NON 43c O P-OCH C 3
CONH2 N HN OYellowoil, 1H NWR (CDC13, 300 MHz) 8

1.32 (t, J = 106t | P" OBt He, gillbintion
Compolpd 4 10 (mgﬂﬁst?%. 01 (d, J = 6.6 Hz, 21D, . 31

o)
XN

38g “P~0CH,§

38h \P\OCH3

38i =P~
o OCHs
N—CONH,

38j P
o OCHj
N—CONH,
N

38k OSP~ocH,
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47a (d,

J = 3.3 Hz,

1H), 31P NVR (CDC13, 121.49 Miz)

12.37, Ms (ESI, EI) mlz =217 (MH). Yellow oil, 1H NWR
W@ ae3418800 MHz) 8 1.2 (t, J = 7.2 N -OEt HzpCBH2005/004063
3.95-4.1 (m 4H), 7.25-7.3 (m 1H), 7.93-8 (m 47b

OEt 1H),
Com% g,

6H) ,

= 216
4H) ,

4. 16-4.31 (m 4H)_7.41-7.46 (m 1H),

47c OBt (m 1@,@%% (m 1H), 8.8-8.82 (m 1H)

31P NMR ( CDC13, "49NRHz) S 7. 16, NS (ESI, E1) n7/z
(M)

Ba27 (t,

6. 9 ~ah, NQ i
7. 58 2@@ 8.67-8.71 OEt (m 2H),
NMR ( CDCL3, . Cdy s 14.63, M5 201 WO

8.62-8.64 (m 1H),
121.
300

8.83-8 85 (m 1H) 31P NVR
4 8 15.72. N 11 Yel | owgilingbhl NVR
N%?gét%bl.sﬁ (t, 3 =7.2 4/ i “Ckt H,

7.77-7. 85

rowmn oil, 1H NWR (CDC13, 300 Miz) 8

CEt Hz, 6H),

|
J = 6 4.01-4.16 (m

31p

2006/ 054182 PCTH B2005/ 004063 Conpound structure

Description (ESI,
(CDC13, 300 MHz) 6 1,3&\(t, J= 7.2 Hz, 6H),
4.04-4.19 (m 4
47e S CEt
121.49 MHz) 5 od

1H),
428 | ow

7. 65-

43¢

47a

47b

47¢

47d

-P- ON_A4
121.49 MHz) 6 12.05, MS
Yel | ow oi |,
1 Hz, 3H),

7.91-7.95 48a VN‘
O=

El) "H NVR
0 P- OEt
R2NW.35 (m 1H), 7.41-7.45 (m
7-8.01 (m 1H), 31P NMR ( CDCL3,

.35, M (ESI, El) mz = 221.11 (MH).

infz = 216 (M. G,

pal e Qil,; MFHIMR (CDC13, 300 Miz) 6 1,34 (t, J=
0 7.05 HngNﬂ. 22 (m 4H), 7.16-7.20 (m 1H),

S OEt°7.72 (m 2H), 31P NMR ( CDCL3,
(ESI, ET) mz = 221.11 (MH).
1H NMR (CDC13, 300 MHz) 6 1,27 (t, J= 7.05
4.01- 4. 07 2H), 7.31-7.4 (m 2H),

P~
o OCHg
N—CONH,
N
H
Yellow oil, "H NMR (CDCl;, 300 MHz) § 1.32 (t, /= 6.9
Hz, 6H), 4.20-4.10 (m, 4H), 9.01 (d, J = 6.6 Hz, 2H), 9.31

(4, J = 3.3 Hz, 1H), *'P NMR (CDCl;, 121.49 MHz) §
12.37, MS (ESI, EI") m/z =217 (MH").

Yellow oil, '"H NMR (CDCls, 300 MHz) 8 1.2 (t, J= 7.2
Hz, 6H), 3.95-4.1 (m, 4H), 7.25-7.3 (m, 1H), 7.93-8 (m,
1H), 8.62-8.64 (m, 1H), 8.83-8.85 (m, 1H) *P NMR
(CDCl, 121.49 MHz) § 15.72.

OFEt

0 Yellow oil, "H NMR (CDCL, 300 MHz) & 1.36 (t, J = 7.2
T—onzt Hz, 6H), 4.16-431 (m, 4H), 7.41-7.46 (m, 1H), 7.77-7.85

OEt (m, 1H), 7.96-8.01 (m, 1H), 8.8-8.82 (m, 1H) *'P NMR
(CDCL, 121.49 MHz) § 7.16, MS (ESL, EI") m/z = 216
(MH.

0 Brown oil, '"H NMR (CDCl;, 300 MHz) § 1.27 (t, J = 6.9

N / P—OEt Hz, 6H), 4.01-4.16 (m, 4H), 7.56-7.62 (m, 2H), 8.67-8.71

(m, 2H), 3'P NMR (CDCL, 12149 MHz) § 14.63, MS

201



OH (m 1H), 12.73 (s, 1H), 31P NMR (CDC13, 101.256

MHz) 6 14.67. Yellow oil, 1H NVR (CDCL3, 300 M) 6

wQa288/084182 J= 7.05 O Hz, 3H), 4.04-4.14 (n, 2HCT/IB2005/004063

7.12-7.16 (m 1H), 7.61-7.68 48b P-OEt SOH (m 2H),

9.12 (brs, 1H), 31P NVR (CDCL13, 121.49 Miz) 6 14.7. S
Yelhgi sh po ' H NVR (CDC13, 300 MHZ)pfictodbh (t. J

Com ‘305%&@%‘““?49“ J:705Hz N5 13- 4. 28

(m 50a C 2H), 4.57 (qd, 05 Hz,

oH), 7.16-7.19 (m ~N40O 1H), s "/%Idﬂ%glgm .4 Hz and

9 Hz, 1H), 7.50-7.56 (m 7 _
7.9-7. 9(:0(m 2H)., o8 1(8 14 rrﬁZ %@mﬁ%ggﬁﬁé%)a%%“ /=172 He, 68),
(ES', B in ;E(M—D QLM-8! (o WS 3D BATIGn 1L F141-7.45 (m, 1H),

6 1.38 {§7’-80]1 % G 1f505p 'T‘évm?ctbm 121.49 MHz) &
4.52 (q, J 7 05 Hz 2H) 713§é M%@Sl /= imklz‘%‘@ 9

50b O tE Et Hz, 1H), 735741m1r2¥ 7.47-7.

(n-4 2H), 7.58-7. 64 ~NAO ( nYelippqpale il 7 NWWWO&%H@BIM@ J=
7.88-7.92 ( HQ 8. 03- 8. 15705562 Bh), ¢0%-4 4w, 48), 726.8.27 dn, 1H), 7.65-

am 1H), 31 -QEt13, 121, 49
.(2006/ 5234182 PET/ &rzoos/ 00406372 %%{Z 9&%%@%5% d%g‘%’ M%) 5 1205, s

H
.|>
N
~
—_
o
Il

Description S O1l, 'H NVR ( OBSLEl") 806 2M4)ME)1. 37 (t,

J =7.05Hz, ' 3H), 1.45 (t, J = 7.2 Hz, 3H),

4.05-4.22 (m 2H), 4.52 (q, Fello 011-‘H7I\11\2REQZQC132H)01\/IHZ)3427(‘CJ 7.05
OgaJ = 2.1 afi B bkt 2H) " b (é%7 m’%lgfﬂ\glg) o 2H)

7.6-7.65 (mS |—|)OH7 88 (d, (m, 2H), 137345, 1H1|_15PNMRg@qldam 256 MHz) &
J=1.8and 9 Hz, N %0 1H) 448.02-8.1 (m 3H), 31P
NVR (CDC13, 121.49 MHz) 8

Yellow oil, "H NMR (CDCls, 300 MHz) § 1,31 (t, J = 7.05

Hz, 3H), 4.04-4.14 (m, 2H), 7.12-7.16 (m, 1H), 7.61-7.68
48b E>—P OEt .
s OH (m, 2H), 9.12 (brs, 1H), *'P NMR (CDCls, 121.49 MHz) &
14.7.
T Yellowish powder, "H NMR (CDCl;, 300 MHz) 8 1.41 (t, J

== = 7.05 Hz, 3H), 1.49 (t, J = 7.05 Hz, 3H), 4.13-4.28 (m,
~—~0—P=0

cl 2H), 4.57 (qd, J = 1.8 Hz and 7.05 Hz, 2H), 7.16-7.19 (m,
50a \ OEt
1H), 7.36 (dd, J = 2.4 Hz and 9 Hz, 1H), 7.50-7.56 (m,
N ¢}

\ 2H), 7.61-7.73 (m, 3H), 7.9-7.96 (m, 2H), 8.1-8.14 (m,
SO,Ph
2H), MS (ESL, EI") m/z = 537 (MH).
= N Yellowish powder, "H NMR (CDCls, 300 MHz) 8 1.38 (t, J
A =7.05 Hz, 3H), 1.42 (t, J = 7.05 Hz, 3H), 4.08-4.26 (m,
o ~~0—P=0 o 2H), 452 (g, 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 O (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
MHz) & 19.72.
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S02Ph 18.36. \Wite powder, 1H NWVR (d6-DVSO, 300 Mz)
6 1.33 (t, J S\ =7.05 Hz, 3H), 4.03-4.09 (m 1H),
wd 20841821 (m 1H), O01-P07.21-7.23 (m 1H), 7rGHIK20eK/004063
J-21and87Hz, 1H), 7.55- 51 C I \' \ NH2 7.61 (m
7.7 (d, J = 2.1 H, 1H), 8-8.03 (m 2H), NO

0 (brs, 76 (brs, 1H), 31P N
Compgiig o MHz) 6%%‘“% I\/IS((rEg) ook T 368'\/?(%/&:

Bei wder, 1H NMR ( CDCL3,
12 fe, 3r) . 5. 93 (b;s( 1) Of?’%’&%‘i e (ﬁ)%g“]”—(” 705 M

;. 39-Hz.42 (m --& PO 1H), 3BDAA5(Hd= 7JHz 38 0A- 281k, 21), 4.52 (g, J
: 76 J = 187543 Hr-21

(ddd, 3= 1 3 HZB PRSaliat/ 2%'8&'?@ 2. %?88@291H)739(dd
3@3. 44 (bl’QSl (brs,Ji ’an%3 a{é]si#}, rAHK/ﬂ L(m, 2H), 7.6-7.65 (m,
353.06 H ( te powdigs), 7.88Hd,NIVRL.§ H6-1BIVEO2 (8DY= 1.8 and 9 Hz,

Miz) S 3.77 Y& N =12 N
1H), 7.34 (dd, 12508 and 6. 05 491l 3 %ﬁ%(@m 12149 Mifz) 3

7.56-7.61 (m 2H), 7.66 (d, B261.8 Hz, 1H), 8.01- \ 2
8.05 (m 2H), 10.1 (brs, 1H), 12.81 (brs, 1H, M (ES
rnfz HO = 354.7 . Col OWMW@IJIHWNWPM(S@[%?% )8133(tJ
300 MHz) S 1.66 (dSé 55 = Ok %?}i% 9H)"|Zl,03-3bb(m11}f§64(151424 (m, 1H),

J =54 H, 3H,02/57 (dd, J = 3 o
. 2H), 3.74 (d. P10 5 Hz7216?—63 (%1@2?%1%J %q éh_gﬁz 1H), 7.55-
P NWR ( FRL. 48HMHz) B6T (8 2H)NE (dE$|~—2E|Hy 1E)N$-8.03 (m, 2H),

=179 (MH). 2 086/ 05418 | B20 .
Compound stru H DeScr i tlgon1|3 ¥ ﬁ% %/763\%438%) PI\UVHR(deMSO

NMR (CDC13, 300 MHz) S 1, 24 (?d49¥yﬂiz):5 48, ME(Esérﬂf/ 3f8§(MH5

(t, J =7.2 Hz, 3H), 1.54 (d, J = 6 Hz,
™ 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,
<22 o ~0—P=0 " 1H), 7.47 (dd, J = 1.8 Hz and 8.7 Hz, 1H), 7.7 (d, J = 1.8
\ 2 Hz, 1H), 7.91 (ddd, J = 1.2 Hz and 2.7 Hz and 8.1 Hz, 1H),
N % 10.44 (brs, 1H), 10.95 (brs, 1H), MS (ES) m/z = 353.06

(MH).
SQ White powder, 'H NMR (d5-DMSO, 300 MHz) 8 3.77 (d, J.
Osy “/ = 12 Hz, 3H), 7.22-7.24 (m, 1H), 7.34 (dd, J= 1.8 and 8.7
52b Cl S NH, Hz, 1H), 7.56-7.61 (m, 2H), 7.66 (d, J = 1.8 Hz, 1H), 8.01-
\©f\g—§ 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 (CDCls, 300 MHz) § 1.66 (d, J =
T\ _P-oMe 3.9 Hy, 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 (ESL, EI)
m/z =179 (MH").
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01" P - e 2. 8(dd,J:8.1and 19.5 Hz, 2H), 3.7 (d, J

= 11.1 C (r)Hz,3|—|),4.57(q,J:72Hz 2H) ,
Wo206/051182 (m 1H), 7.37 56a (dd, J = 2.1 and BCTIBip95/004063

1H), 7.5-7.55 (m 214), 7.63-7.67 NO(m 1H), 7.87

(d, J- 1.8 Hz, 1H), 7.96 (dd, J= 1.2 and 9 S~O Hz,

1H), 8.1-8.13 31P NVR (CDC13, 1 s
°°“’£?.EIZ%%°,' VB (ESI s&@w%n”z = 511 (I(\/H) Wutg}]eéc‘g'?‘ftdwz)m

NVR (d6- DMBO, 300, MHz) S 1. 4

(m 4H . 1.87-1.9 211)013!.39% éi% "‘?ﬁw"%cr%pl ?%011\4%%6124@.1
Hz, 3H), 7.33 (dd¢ J= 1.95 a=n3j9gz,zﬂmz1sq,H) 7.7Hg$H).d,541d, J = 6 Hz,
57a G NH2 = 8.7 He, 1H), 7.7 iﬂ@fédJﬂ'Blanﬁ183rfzb,’z}§;37(d J=11.1

1H), 10. 23 (brs, % 1H), 12,69 (br
(d6- DMSO,CI101 256 %—EH 3%3%;345%/@ (E§|“§ZEE§‘) ﬁwqﬁé‘“(m’ 1H), 7.37
865 (VH) . @ oV SOI i d, (dd H NVRer( B TRVEE), 7305 [Meiz2H), 7.63-7.67

51.17 (d, Ho  3H) 3
2.81 (m (2|—|), 23 @ (d, J (%@?P?) §§I7'_|(Zd‘]f358¥12,51'}%'79%"(&d.] 1.2 and 9

1, 7.33 (dd, i 2 S e Bt i s N Lo, 12149

7.57 (d, J = 8.7 1H), 7.5868 ®is (BSLEIZ mid = stz (MEY) |,

7.85 (brs, 1H), (brs, 1H),10. 10 (brs, 1H), 12.64

(brs, 1H), M5 (ESI, El) rn/z 341(M—|) HO F Yell ow

powder, 1H NWR ( 300 'VW'%} 1§$~n\h€i dg—‘i’J‘MSO]-gOd-!ZIHZ)S 1.03-1.38

3H), 4.4 (d, J= 5. , 211), 6. 9879( ?&@

F 87 H, LH, 7,26-7/31 (m @2 éés((‘%ﬂ) 5871918(@’ 3:59(d, J=

and -p-P=0 ON 5?):9@/ HN 8. 711Hziz, 3111-])7337(d<59=(1c9,5 a8 71 1H), 7.59 (d, J

('5%*‘}311%)’ CF JRHL. 8 Hz g ;300 8, ?6’E')'§brs 34, ’78413(13@411{),1023 (brs,
, 1H), 1 0= 5.4 Hz, Ny

NMR ( CDC13, g ) S 301Hp1%60 (bryHy @W(‘&*@j@o 101.256 MHz)

19F NVR (CDC13, 282.40 Mz) Sis6b0fis @21 (M) m2E)ss (BL).

(ES) rn/lz = 424.04 (MH).

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),
O 3.62 (4, J = 11.1 Hz, 3H), 5.0 (m, 1H), 7.33 (dd, J = 2.0
STb ol \P\O/NH and 8.7 Hz, 1H), 7.57 (4, J = 8.7 Hz, 1H), 7.68 (d, J = 2.0
\©f\g—§ 2 Hz, 1H), 7.85 (brs, 1H), 7.87 (brs, 1H),10.10 (brs, 1H),
N O 12.64 (brs, 1H), MS (ESI, EI') m/z =341 (MH").
F Yellow powder, "H NMR (CDCls, 300 MHz) § 3.88 (d, /=

12 Hz, 3H), 4.4 (4, J= 5.4 Hz, 2H), 6.98 (it, J = 2.4 Hz and
o oN 8.7 Hz, 1H), 7.26-7.31 (m, 2H), 7.38 (dd, J = 1.8 Hz and
AN— 8.7 Hz, 1H), 7.59 (d, J = 1.5 Hz, 1H), 7.46 (dd, J= 1.8 Hz
and 8.7 Hz, 1H), 11.24 (brs, 1H), 11.79 (t, J=5.4 Hz, 1H),
31p NMR (CDCl, 121.49 MHz) & 30.82 (t, /= 8.6 Hz, 1P),
F NMR (CDCls, 282.40 MHz) § -106.02 (m, 2F), MS

(BSY) m/z = 424.04 (MH").

59a \
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204 WO 2006/ 054182 PCT/ 1 B2005/ 004063 Conpound

structure Description F Yell ow powder, 1H NMR (CDCL3,
WQ0ohFa325 2.8 (t, J = 6.9 Hz, 2H), 3.79-3. 8BCT/IB2005/004063

2H), 3.87 (d, J=11.7 Hz, 3H), F/ 6.96 (tt, J = 2.4

Hzand87Hz 1H), 7.25-7.33 (m 2H), ~0pOCN59b

H\ 7. 36(d Hz, 1H), 7. 53(dd, J=1. 8HzRE
°°“’t[’f—’|}‘“°'7 60 (d, Stﬁ”& 'és Hz, 1H) 11.13 (brs, 1€§‘f 11. 46

St106.J§5 (NmO °; é),Hzl\/Sl(FDES) 'Y IHWH‘%’%DC?%(%D%WHZ%”W—

solid, 1H d6- DVSO, 300 &) 21), 7.7%-3857a 7H), 3.87 (¢, J = 11.7 Hz, 3H),
%::D') 7.0?'\2;’ N 8 1669(6%5.1 2Dy, ahd 858 bH)S,725J33 (m, 2H0),
Bha C P N H Hsdé |te1 %Hﬁdé‘% Sizi%mﬂ/Rmﬂz and 8.7 Hz,
(d6- DVSO, 5 3.72 (siH), 736)J, J6.13-H, 9B, {13 (REH), 11.46 (¢, /=

7.19 (dd, fl5 Pz and 8. s {Ez I%GGPN@BB%@%WWZ)S -106.25 (m,

7.43-7.46 (m 1H), 7.58-7.69. EE}

Cl |\ NH2 11.25 (brs, 1H), 22MIEfhmg =436 (

(d6-DMSO, N 0 121.49 MHz) 5 31.44, Ms (ESI, E)

365 (M). H O f Wnpomderwmmomvhimfsl@wwsmwmz)ﬁ“”17
Miz) 6 2.3 (s, o© 5 60d2@(@d7321773(%,ﬁf)0k; B (Bes,HiED, 11.78 (brs, 1H),

S AH), 7.3-7.37 (M 4
b2 (brs | 7 wmg B 1h) &8 ey rpgd pi >
1H), 12. 4§ ~.) 2P NMVR (d6-DMSO, 101.256 H 0

: O{g El) mz =349 (MH). Of white
powder, 1H NMR ( DVBO, 300 |sz) 5 2.21 60f 0. P-OH
(s, 6H, 7.2-7.28 (m 2H), 7.37-7.53 (m 3H), 7.79
(brs, C M 1H), 7.87 (brswhildhowdd'HOSMR i, HMSHHBO0 MHz) & 3.72 (s,

12.47 (brs, 1 (ESH, ER) B0 05 (3030, (M ad, 7 = 1.5 Bz and 8.7 B,
60b HO-P=0 1H), 7.43-7.46 (m, 1H), 7.58-7.69.(m, 3H), 8-8.03 (m, 1H),
c \ N 11.25 (brs, 1H), 12.15 (brs, 1H), *'P NMR (ds-DMSO,

121.49 MHz) & 31.44, MS (ESI, BIY) m/z = 365 (MH").

(0]
Off white powder, "H NMR (ds-DMSO, 400 MHz) 5 2.3 (s,
o 3H), 7.26 (dd, J = 2 and 8.8 Hz, 1H), 7.3-7.37 (m, 2H),

60d cl F>‘OHNH 7.46-7.54 (m, 3H), 7.82 (brs, 1H), 7.88 (brs, 1H), 10.69
m 2 (brs, 1H), 12.49 (brs, 1H), *'P NMR (d,-DMSO, 101.256

N O MHz)  23.81, MS (ESI, EI') m/z = 349 (M.

Off white powder, "H NMR (d-DMSO, 300 MHz) § 2.21

O“P (s, 6H), 7.2-7.28 (m, 2H), 7.37-7.53 (m, 3H), 7.79 (brs,
60f -
cl OHNH2 1H), 7.87 (brs, 1H), 10.68 (brs, 1H), 12.47 (brs, 1H), MS
N (BSL EI") m/z =363 (MH").
H 0

205



N O H 205 WO 2006/ 054182 PCT/ | B2005/ 004063 Conpound
structure Description F F Orange powder, 1H NWR

W@ d@obER 300 MHz) S 7.27 (dd, J = 1.95 and BCBB26I5/004063
1H), 7.48-7.54 (m 3H), 7.61- 7.71 (ni, 1H), 7.85 (d,
J—18Hz 1H) 7.9 (brs, 1H), 10.54 O . 60g P-OH

.T{ﬁo fgctlhyrs, 1H), 31P NWR (d6- M3Qiptifhl Mz)
g 20. 33 119F NVR ( d6- DVSO, 282 4 Miz) 6 -133.8

HO IF), -137.3 (m 1F)Orange (, 1HE%M% ?l]ﬁv[so 304 MHz) 5 7.27

(I\/H) 5 The follo
illustrate the preg
intended to limt

ng/ exanpl e provi

i nven(tiﬁ dr'F ¥ %ﬁw@dér% Hzj Hnb4&asft (m, 3H), 7.61-
scope pf1 thani mﬁﬂt.ﬁ=01ns 1= 08), Y\ (brs, 1H), 10.54

06/ 054182 PCT/®82005/ 00406
nt hesi sc@ener al ; St het i c tﬁgﬁy%grﬁ? %W%’Iq%ﬁo 101 MHz)

QP\ONP\O
NH NHHW\R
CH2C12) 75nmi/ nmmolH

B B S G oo

PBA (70%’i n wat er

The following examples are provided to illustrate the present invention, and are

in no way intended to limit the scope of the invention.

206

13 O 3 2039\ ,°F NRER IR}-DRESORCECMBA) 5 -133.8 (m,
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Experimental : The pyridine precursor was dissolved in
chloroform (or in CH2Cl2) under stirring at room

wo eovpesasur e; m chl or oper oxybenzoi ¢ aci d was apdptB2a05004063
the reaction allowed to 10 stir overnight (-15H). The
m xture was diluted with dichloronethane and extracted
wWth a mxture of saturated K2C03 / H20 (1/3). The
aqueous | ayer was extrack®MPHi%e tinmes with
di chl oronet hane. The conbi ned organic |ayer was dried
0}V [ ate, filtered and concentrated under

X. 156‘?139&2%%59;?21;82%& (TLC. di chl or onet hane/ net hanol =
9/1). The crude product was then purified by

Gereial Sryathetie Msithod Conpounds synt hesi sed: 207 WO
2006/ 054182 PCT/1B2005/004063 0- 1 ' OOQF OP

0C 0 NHENWNHN H Conpound A Conpound B F }y="3R
0- 0- 0 Of- P 1°Cl or \ G ONHNNHN Congbund)C
Conmpound © g~ PLO0- O-P\N Af~ N HN\N- _H/H
Con'pour\d empound F F F /‘o
o +
o—/ N TP N
oo /N ° o 7\
AN \ 0 CHCl, i X \
RoRs— —/ T RR =
! mCPBA y
/ N HN RT ﬁ HN
Compound FwW Equivalent
CHCI; (or CH,Cly) 75ml/mmol
mCPBA (70% in water) 172.57 2.5

Experimental :

The pyridine precursor was dissolved in chloroform (or in CH>Cly) 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,CO5; / 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:

207



NF O- ONB o,PPO0O~S~oC Or \ & 0 NHNNHN H
H Conmpound G Conpound H 208 WD 2006/ 054182

weanchBasens5/ 004063 F A 0-
HN H H Conpound |

0

Compound J o-

Cl 0 e Cl 0 PET/N3200$/0M4063
o- O P- o,PLod 0O

G O HHNNHN Conmpound K Conmpound L \ H3C CH3 1 o-

A N-C—PO T+ OPLOCH =0 C—1— ) T N{HHAN N
Compound npound M H3C CH3 F CH3 HN\- O=Pte
/ICH3 C O -
/0 F \O /0
O= ~
\S\ N P§O N
/' \ cl o ¢ N
©§4 pe (-
T‘E{ HN
Compound A Compound B
F
F O
\ o ~
cl °© 5 ¢ N cl )
\ _ —
N
N HN
Compound C Compound D
\ -
O~ O\ <o +
o o, | = /N )
\ _/_/_ ) —
N —
N HN
Compound E Compound F
R R
F
\ o o
O\P§ / N/ O§S§O / N(
Cl N\ Cl 0O
o4 | o
N
lr:{ HN N HN
Compound G Compound H

208




N O Conmpound P N 209 WD 2006/ 054182 PCT/ | B2005/ 004063

Conpound 0 Exanple 1.

W@ERIW$I03+418B2 onD- 5- chl or o- | - (phenyl sul f onyl ) - 1H | PADIBR20E/®4063
arboxylate a) Synthesis of ethyl

5-chl oro-I-(phenyl sul fonyl) -

1H i ndol e- 2- car boxyl ate as

starting paterial (based on [Work of SiTve De
Martino G, Regina G, Artico M, 5

Vargiu L., M, Loi A -G, Marcedd \

P. J. Nbg. 2003, 46:2482-2493): ¢l -

To a stié% and cooled}(OC3 sol ution P~/

et hyl - TR&gi ndol car ba

re1Qol der

oil, 1)

of z enyl sul f p

5. 64 nfol ) 3 ed. The rgaction m xturig wa

for 1 H(TLC nonitoring, eljuant dichl oronethane). A
little a unt é wat er was gdded carefuan;f1 was
evapor at é resi due wgds di ssol ved c and
washed \/\/lth water and brine After drying anrl
evaporatio ents the |conmpound was by
chr omat ogr &p 5 oh silicalgel (eluant:

cycl ohexjneNeEOAc 9/ 1 tg 7/ 3

|ndole (S 90%yY1 el d.

H) , Hu-/1 Hz);
(M) . b) Hynthe5|s of et hyl
3- brono-5-chl oro-1-(phenyl su
car boxyl g@bmpbmiceKnedi ate: Br

) to afford|pr!

| fonyl)-1Hi ndol e-2- 20
Cl 10~N~oCotfapurid; IO f

210 WO 2006/ 054182 PCT/ 1 B2005/ 004063
HsC CH,
\ o N
O~do i - / \
\O —
ol o / \ o (o] P\O/ :{ —
\ — \\ N
N HN SN o
Compound N
Compound M
HaC, CHs R CH,
O—Pé No A 9
¢ , Compound P
X

209
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To a stirred solution of ethyl
5-chl oro- 1- (phenyl sul fonyl ) - 1H i ndol e-2 car boxyl at e
W@ 200885482 13. 27 mmol ) in DMF (40 nlL) under N2, P@EEB2005/004063
added a solution of bromne (1.3 nL, 26.54 nmmol) in
DMF (10 ni). Reaction media was stirred at RT 4H,

Wt er—wes, ol £I50 ) —and was extracted wti-
di chl oronmethane (3x100 nlL). |5 Organic | ayer was washed

—with a saturated-solution—of Na2SC5—dried—and
evaporated to give a crude yellow oil. Purification
by chromat ography on silica gel (eluant:

Exameleoh eBduyk 3 @o-3cHloradl f(pheredsi@idnybql Handdei2acabexylate
(5.548 g, 93%yield). Of white solid; 1H NMR

(d6 )DN§§?)th&1sl o?%ﬂgﬂ S—QHOFO-?—@H@ngﬁﬁbfonﬁ) ffg-lﬁﬂble&-cﬁbo&ylate as

stal(tmg A (Msecl @sworlgpy Sitvenie B DM agitno (Wi Rogig Gt Atiso M.
Maésa %yg?cal &g i/&l Eo e ! Ii\?[ar%é(d}ﬁlhlest C%fla Et 9 Wed Chem. 2003,

46:043mbigmyyphosphoryl ) - 1- (phenvl sul fonyl) - 1Hi ndol e- 2-ca
rboxyl ate and Ethyl 5- chloro-3-f
al koxy(phenyl ) phosphoryl I -1 - (ppenvl sul fonyl ) - 1H-i ndol e
-2-carboxylate To a s e a d cyol ed (-900) solution
of ethyl 3-brono-5-chikgre 5 (P
henyl sul fonyl ) - 1Hi ndol e- 2d§a]sboxyl ate ( 0.50 mml) in
anhydrous THE (2.5 nl) N2, was added n- BulLi
(2.5Min hexanes, 0.24 ni, 0O mmol ) dropw se. After
5 mn at -90C, appropriat or ophosphosphus reagent
(0.60 mmol ) was added dropwi se at the sane

o it el e, SR bF Ao elemaR e Sarboxytate

/ t d
T o RS A4 N G 050

5.6é romhel) giortiarveise. wiaier qba reinl iod gab gvelntiommhsyylaplfignyd nhlorlde 0.72

mLg 544 BB svas R S ieadimintyre pvas stimgd eyl FLiHG mppitorine,

elubW&l:lﬁo%méﬂ@Jn@PW'lﬁﬂ@ afhouldl oOwater W 4dd&d @a@ful%aﬁ%ﬂDMF was
WO 2006/ 054182 PCT/ 1 B2005/ 004063 Met hod A

evaparatéd. e rpsni,uec\MaSoﬂmcdvg@daphﬁth‘hc &nd weashegewithevajemend brine.
Afli%i:] g@:ﬂg z? gﬁgr% o1} oF solv?néﬁ {h%\fém@)m‘?é \f)v% Sl?lgﬁgiel% El%gmatography
on silica gel (eluant: cyclohexane/EtOAc 9/1 to 7/3) to afford protected indole (1.547 g,
90% vyield. Off-white solid; "H NMR (ds-DMSO) & 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:

210
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solid; 1H NWR (d6-DMSO, 300 MHz) 8 1,19 (t, J= 7.1 Hz,

6H), 1,39 (t, J=7.1 Hz, 3H), 3.99-4.09 (m 4H), 4.46
WO 06d54187. 1 Hz, 2H), 7.77 (dd, J = 2.1 and 8. FCFHEB2005/004063

H, 7.67-7.82 5 (m 4H), 8.07-8.12 (m 2H); 31P NM\R

(d6- DMSO, 101 l\/Hz) 697 M5 (ESI, ElI) rn/z = 500

(

Mgﬁl or oggé{gét %oxy? henyft}lz]hos Rlc?rr (3)/1 (pPert sﬁlclefr?ﬁd) lH_mdf/)le_z"
carbﬁi%llﬂd'(mmdgﬂ B2 ﬂm{db))myDMPé (40) mBy ninHersNs, weds astdagla solution of
bromipe ¢y THecAs SRRSO NG (10 Tat Hrastill PediR W sipg R e R 411,
wategoégggjﬁi% (B(SM rﬂ']‘é){/ ntcﬁ%a@né‘xﬁcte@' Gnth &i%hforonz&ﬂﬁle (3><100 mL).

esi s of diet
Orgzlﬁhe taylep as prashsl mth a@atu&ﬁ?ectmlum o¥ Not 94+ éggd and evapprated to

1 250, 6 1,3
givey aogrugDC gglaqﬁ/ allli) ifigation , by c%r-?n'tai;ﬁZg‘r%qlﬁz o ba] %e} (eluant:
cyclbxa ﬁé#)atoﬁé @/ﬂ'\ﬁf&m%rorﬁ&&teﬂ/hﬁdolé (3948 g, D3% yleld) Off white

ynt hesi s of ethyl hydrogen | phosphonat e:
lidPEOEMICH TOWS0) 5537 (- AR ¢dkia, /300 ig.2fe7.59-7.68
: = 4.
(m, 47 G B, 720K A (B By 3 4y,

; 31P NWMR (CDC13, 101 20 MHz) 6 21.3; iii) Synt hesi s
of ethyl hydrogen phenyl phosphonochl oridate having the
foll ow ng physical characteristics: O n Q-Cet C

Methbd NVR (§P5dat, ée(Mé‘é f6r 16h@0 sgnthesid. 2of. Edik? \Srhloro-3-

chlé&%%ké&(ﬁﬂ%]%h%ﬂiﬂﬂﬁ le(p:ileﬁSQHK%WIPIAdole—anrboxvlate

To a stired and cooled (-90°C) solution of ethyl 3-bromo-5-chloro-1-
(phenylsulfonyl)-1H-indole-2-carboxylate ( 0.50 mmol) in anhydrous THF (2.5 mL)
under N,, was added n-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 mL).
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)-1H-indole-2-
carboxylate
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PO0-1C O\ NO GOSO6 5 Method A: Purification

by chromatography on silica gel (eluant:
war@alodnenet hane/ Et OAc 9/ 1) afforded debroni naP@nIB2005/004063

i ndol (318 ng) and then desired indole (326 ng, 41%

yield). Colorless oil; 1H NWR (d6-DVMSO, 300 MHz) S

1,27 (t, J= . 3 1 3

bkl 3, i ey 1y 2 o
dichﬂ&b&eth&né)ﬁt(&&d 9/1(to S/Z)l-afforc’ﬁdd:’dd‘dtvﬁd (rdbleD{\IB@ mg, 07 /h/bte)d)gwmte
sohgefHWMR (o DMEO 300 Mifz) 51019 (2 718 srny Y 30RE 57,1 1z, 3m),

Qr f 0% ( efyl
5 99U R B AR HT ] B 7 QT AL PP A L6752
(m, 9F), 4. @L-BYD (@, S %pmqaoenwsm,oﬁnrmm & 9.7y MR 1AL, & Q m/z =
according 15 to method described by Hrao T.,
500 Mdlipaga T., Cshiro Y., Agawa T. Synthesis 1981 56-
57. 0 P- OEt OEt Purifi catl on by chromat ography on
. % (RO S |

product (1.625 g, 61% yi el d) as a col orI ess 0| I

indolg2-qarbpxviate300 MHz) 6 1,33 (t, J= 20 7.0 Hz, 6H),
2.35 (s, 6H), 4.02-4.18 (m 4H), 718(s,1H),740
('s,a) 18ynthésid Sof( @;hyllhﬁ’drp%Pphmmwchmndatwt)ﬂrgedlate was

sy G B o B8 APy DY eGP i Y ERTas R O

Lett(2000' Q3%l¢-3890) b) Synt heS|s of Ethyl
I'oro- 3-[ et hoxy(3, 5-di net hyl phenyl ) ) phosphoryl ] - 1-

h I syl
g\lpoenoyssgsfygﬁ%@% ﬁggle&ﬂgjﬁr |y?p| %%@%ﬁ%ést ghr oorriat oglr ag}hy\

on silica gel (eluant: o
Orfom

OEt

Colorless oil; 'H NMR (CDCls, 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 (CDCl;, 101 MHz) § 19.3.

ii) Synthesis of ethyl hydrogen phenylphosphonate:
Q@
()
OH

Colorless oil; "H NMR (CDCls, 300 MHz) & 1,32 (t, J= 7.3 Hz, 3H), 4.08 (g, /= 7.3 Hz,
2H), 7.42-7.56 (m, 3H), 7.79-7.86 (m, 2H), 10.67 (brs, 1H);*'P NMR (CDCL;, 101
MHz) & 21.3;

iii) Synthesis of ethyl hydrogen phenylphosphonochloridate having the

following physical characteristics:

Q
Orbor

Cl

3'p NMR (CDCls, 101 MHz) § 10.20 and 10.24.
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di chl or onet hane/ Et OAc 95/5) afforded product (750 ng,

56% yield) as a |light yellow solid. 1H NVR (d6- DVSO,
WRO@oNFHa32 6 1,27 (t, J= 7.1 Hz, 3H), 1,36 (t, BET/MB2005/004063

Hz, 3H), 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 (dd, J = 2.1 and 9.0 Hz, 1H), 7.65-7.71 (m

2H), 7.77-7.82 (m 2H) 80510811(m 3H); 31P NWR

gs/%);]\és Oﬂ_:\fé%lﬂf ﬁ%'éﬂ cﬁw: %th}ll\{s 5 % 0ro-3- et)nong)hezny%%gosphoryl]-l-
(phé,ly;‘smfgéﬁ %13{ F&élgg%m@m@) phosphor vl | -1 - (Phenyl sul f on

2-carboxylate a) synthesis of dinethyl
phenyl phosphonate: -Ow 5 W To a solution of
benzenephosphonyl dichlori c@ m., 6.35 nmol) in

anhydrous dichl oronet hane (28 nL) was added dropw se
at 0C ethanol (1,12 ni, pQ /m:[ol ) foll owi ng by
triethylamne (2,63 1 O The raction

m xture was stirred Th reaction m xture
was washed with a sol of ®iC 1N (50 nlL). Aqueous
20 | ayer was extracted =@i chor omet hane. Comnbi ned

reduce pressure. The crude was purified by
chromat ography on silica El uant:
cycl ohexane/ Et OAc 6/4) to afford di met hyl

ph ospho 2 8% il luant:
B0 R Doty S8  MEERROGAD Jon (sitica, gel, (etuan
dlclﬂlbfolthﬂle(n@[BﬂZDAp BOP affbizled hleBron@ingted 1I]d=01@(318_ ), andg‘ph)en desired

imdclo (M i 678980, oo s s fleowt el S . -

7.1 ?%C?Hﬂa{‘% g géﬁéﬂr&{zﬁ 3?1)(4 03 i, 0§! 4.38 Jq, /5= PN WY HHETi53-7.83

(m, 5 mbl @osxea 1[(erg BRI P NMR)(U) DMS(DhmlyMHzlé 23.3; MS (ESL, EI") m/z
enyl sul fonyl ) - 1Hi ndol e- 2-carboxylate: N OGS; O :

=5 (Whod A: Colorless oil; 1H NWR (CDC13, 300 MHz) 6

1.45 (t, J= 7.2 Hz, 3H), 3.80 (d, J = 11.4 Hz, 3H),

4.54 (q, J = 7.2 Hz, 2H), 7.36 (dd, J = 2.1 and 9.0

Hz, 1H), 10 7.47-7.67 (m 611), 7.84-7.96 (m 4H),
ExfnfR 8412 (Meagdd) ; s3I AIVR [éHBEA3,5-didethdipheryl))BRosBhoryl]-1-
N Ery mZ = 513 (VF+). anpl e 6. ELhyl
(ph2nylanifouwyd pt Heingole-25eablonylatd H- i ndol - 3- yl - (uhenyl ) phosp

hi nat e

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.

organi ¢ phases were drie concentrated under

e,

0

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 (CDCl3, 300 MHz) 8 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 (CDCl3, 101 MHz) 6 20.3.
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011 PO- C NH2 N O H 15

Et hyl - 5- chl or o- 3- [ et hoxy( phenyl ) phosphoryl ] - 1- (phenyl s
waikdoeyd132 1H i ndol e- 2- carboxyl ate (268 ny, 0.BOI/IBDO3004063

was di ssolved in a saturated solution of amonia in

met hanol (5 nL) in a pressure tube. The tube was

oth 53k ledfgtgg 5re QQ@e\ﬁeacE&ﬂ%g%'\ﬁtEx%’?hpw geﬁ aRf finsure at

TUHC
B5C over appar at us)

for 2 H. Aft ti o e ri
by b h$m¢a?se§g ipﬁﬁlygﬁio -ghlprog [ﬁﬁ?xygiﬁ weth e y5R0SpRry11-1-
(phe‘ﬁZfsE mﬁ&% ae:to 9/1) affor ded desired

oxa e indole (107 ng, 81% 215 WO 2006/ 054182
PCT/ 1 B2005/ 004063 vyield). \White solid; 1H NWR
(d6-DVSO, 300 MHz) 6 1,34 (bp~—=J= 7.1 Hz, 3H), 4.05 (m
1H), 4.20 (m 1H), 732(d— 2.1 and 8. 7Hz, 1H),
7.49-7.61 (m 5H), 7.68- 67 m 2H), 8.02 (brs, 1H),
10,27 (brs, 1H), 12.77 (bre\P ; 31P NWR (d6- DVSO,

El')o

101 MHz) S 31.1; m\z 363 (MHO. 5
Exanple 7. Ethyl
2- (am nocar bonyl)-5-c IH-(DndoI 3-yl - (3, 5-di net hyl

phenyl) phosphonate 01- GIS’QHz N O H Sane procedure
as described in exeaneS ite solid; I'HNW
(d6-DVMBO, 300 10 MHz) b (t, J=7.0 Hz, 3H), 2.26
(s, 6H), 3.90-4.03 (m 1H) =#09-4.22 (m 1H), 7.21
(s 1H), 7.29-7.33 (m 3H), 7.57 (dd, J = 1.8 and 9.0

7460 8
10, l\él%d A’ 1 mﬁlﬁgc%‘ub(nbr%y dﬂ%omatég)aﬁ '\g{ (Ems,a %'é) (eluant

dch%ib)neﬂlanB/EtGAc NS /f)EStordéd prodnqt @589ng, (W)}neld)sa@( ggbq ¥ellow
Sohéf ‘EAD KBS P8 MIGE b27 (G ¥ idot B JHD (ptfelld 7 fidiss 30-
2.308HS, 3.94-8.06! (o 44 B, P=7.1 Hz, 2H), 7.25 (s, 1H), 7.39 (s, 1H), 742
(s, 1H), 7.53 (dd, J=2.1 and 9.0 Hz, 1H), 7.65-7.71 (m, 2H), 7.77-7.82 (m, 2H), 8.05-
8.11 (m, 3H); >'P NMR (ds-DMSO, 101 MHz) § 23.6; MS (ESL EI') m/z = 560 (MH).

D

Example 5. Ethyl 5_chloro-3-[methoxy(phenyl)phosphoryl]-1-(phenylsulfonyl)-1 H-

indole-2-carboxvlate

a) synthesis of dimethyl phenylphosphonate:

0
Odon
OMe
To a solution of benzenephosphonyl dichloride (1 mL, 6.35 mmol) in anhydrous
dichloromethane (25 mlL) 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 HCI IN (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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H Same procedure as described in exenple 5. Pale
yel |l ow powder; 1H NMR (CDC13, 300 MHz) 6 3.85 (d, J=
wd 2004/05482 3H), 6.08 (broad s, 1H), 7.30 (dd, JeCRIKR0e®D4063
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 20 (broad s, 1H), 10.03

colo%@g SRy ABANE AR ol Bt Vo 11 he

FZFH '7%§Q915éﬁ§>4ﬁ%37 SE(ATRHS > NBIR(CDICEAN 0 ABH)i3 32.2.

Agal nst EXug Re3|stant Stralns of HHV In one

Oth%é”ﬁéﬁ?%ﬁﬁt $mgrgnioonsy Wordiped R A LRI o

aut omat ed assay that involves the reduction of 3-(4,5-

di-met hyl t hi azol - 2-yl) -2, 5- di phenyl tetrazol i um brom de

(MIT). An H V-transforned 5 cell line that is highly

peryi sijﬁﬂh&;ﬁs af diree peatuicy Etifyd r5-¢Hlafor hireethoxy(pheytphesphoryl]-1-

for exang the T-4 cell line, MI-4, is chosen as
(phanylsutfemyj bt Hdadole2 ebeifinagi et al., Int. J. Cancer,

1985, 36:445-451). In situ reduction of

3- (4, 5-di net hyl t hi azol - 2-yl )@di phenyl - tetrazolium

brom de (MIT) as assessed sp ophotonetrically is
theCM'ab/Jlty of both

P ted cells is

t he standard by which
nock-infected cells
measured. | nhibition i nduced cytopathic
effect serves as the eng ' 50% cyt ot oxi c
concentration (CC50 in |S\g@f|ned as the
concentration of conpound PRAt reduces the absorbance
of the nock-infected control \ole by 50% The
percent efficacy of an anti compound i s

cal cul ated by the fornmula (expressed as a %: (ODHW

ERr e Ll e R
s QUL SEBSHEY, FRRR 1R BTFAS G o o8 v, 1,

7.4’@*7%70( '6%1?'7 8eNict o, LI?BSSJON 1hqtn, 2Hy BRORR (CDCl, 101 MEz) 8

infe control cells; and (ODnock i nfected
26%£MB$ESI§ﬂ0h@ke¢ﬂﬁdhﬂ{ﬁen5|ty measured for control,
nock-infected cells that are untreated. Optica
density values typically are assessed at 540 nm The
dosage of an antl -H'V test conpound that provides 50%

cﬁﬂ?o-ﬁheﬁﬁﬁi-

of the CC50 to the IC50. Iy ot her enbodi nent, the
p24 ELI SA assay is used to detérmne the efficacy of
an anti-H V conpound. ThiSi
I Mrunoassay neasur s
capsid (core) antigen : and is avail abl e
commercially from soukcgs~guchpas,

J P 1) (] !
I\/p The seI ect|V|ty i ndex (ils deflned as the ratio

lEgaﬂ\repllcatlon
wHof p24 25 viral

Ethyl-5—0h10r0-3—[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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for exanple, Coulter Corporation/lnmunotech, Inc.(r)
(Westbrook, M). Still other enbodi nents include a

WO 2we/0SH81 r ancri pt ase assay i n which the anbunPCT/tB2005/004063
viral replication is neasured by utilizing a
honopol ymer poly rA:oligo dT tenplate priner system

. Lhat .quantifi i (i i.nt, 04 CeLl

sy i, LS5 R ARRPRIAAN DG L B 2. 4 o

1H).CR86 (] QHW.’E@%%, (/Septhedns Res eqwy; 17.499%.61 t(ti 6F), 7.68-7.75 (m,
University of abama, Birm ngham, AL); a syncyti al

2H),j 12 Khirs, 0, 4822 ybshH), dagTdpss, 1907 g,;-ﬁg@ Qo101 MHz) &

PCT. 005{ 0040 SS, HelLa-CD4, or
31'1F-Méb%l§’ﬁ‘r'ﬁ?zbfgéﬁ @g&gsi dase cells having an i nmuno-

fluorescent, chem | um nescent, or colorinetric

endpoi nt; and an attachnent-and fusion- inhibition

assay that utilizes indicator cell lines and
Exafiiadt7.t By 2-pmiivenitonyl) 8 eklens-1 H-imdob B iyi3.5idimethylphenyl)

m croscopl ¢ eval uation (Southern Research Institute,
phosphonatei ty of 5 Al abama, Birmingham AL). In one

enbodi ment the indole conmpounds of the present

i nvention do not exhibit cross resistance with other

non- nucl eosi de reverse transcase inhibitors

(NNRTIs), in that the conpou of the present

i nvention display an EC50 (@JI;,\rm)\ar concentration) in

a mtant HV straingof |ess tFPaIQHappr oxi mately 50,

25, 10 or 1 M concentr Nl nsa 40 typical

enbodi nent, the NNRTIs bl gy .\; EC50 in a mutant H'V

strain of less than approximately 5, 2.5, 1 or 0.1 M

concentration. The degree of cross-resistance agai nst

a | ! | } i &g NWIR (ds-DMSO, 300

as ggeag% é]lgéét(@é&%%gé%tf%ﬁg ?1 gfﬂzdllﬂeﬂgliyrseglhgfig(-$l pyrim di (ng
MHep 8T 32NE, H}i=n7.})ﬂéz,t3ﬂb,g2§26 (ﬂ,IEHD,é%dS?O—Hﬂé (i, élHDJ,gfLQS’eéiZﬁt(mnEH), 7.21

virus. Therefore, in another | t ' f
(5, V17 390 G (or 0 71 @ ron-S 481 D el F8) o SehEith = 1.8 H

| CrOSS {. St IV ovipdgal NS USRS
1H)2’Z\t¥?nﬁ%§ elr?ﬁhgiyé'gz(bfssé? P%’é?l '|7v{9b|ri|l ]%Df r gg\t rren:@é\%ount’ g? lg/InHZ) 0
31,3;qqgl(§sg@1r‘pwﬂel,39a(pﬂ{*p,, prodrug, stereoisoner or
tautonmer thereof. Biological Activity Against Drug
Resi stant Strains of H 'V In one enbodi nent the
phenyl i ndol es of the present invention do not exhibit
20 crosresi ta,ncer'th QI her  nop-.n g cosi des e el 58

N
sLa%se

in a nutant

50, 25, 10 or 1
pi ci al enbodi nment,
rapscriptase inhibitors
(NNRTI') displays an 0 (in mof by, concent rations) in
a mutant HV strain o an approxi mately 5, 2.5,

strain of |ess than approxing
m cronol ar concentration. In a
the non-nucl eosi des rever sé’e‘g

1 or 0.1 25 micronol ar Qpeer{ratjon. The degree of
Cross-resi stance against a dHug resistant strain

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, 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
(broad s, 1H), 10.03 (broad s, 1H); *'P NMR (CDCls, 101 MHz) & 33.3; MS (ES], )

m/z =349 (MH").
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of H'V can easily be neasured by assessing the EC50 of
the desired indole in the target nutated i.e., drug
wo e®cdsast, virus. Therefore, in another inporP@EmniB2005/004063
enbodi ment of this invention, a method for treating a
patient wwth a cross-resistant H 'V is provided that
I ncl ydes I 10+ [ . at ment
Exa%ﬁgggﬁg@gig%ﬂ%%’vﬁ&n i3 i 1Bl Bl sl S AEP! 770
054182 PCT/ | B2005/ Q04063 S| NG OPEN FI L
214n vpy sodefmRt.ghe tB2 B%F%X%’S compeyng 1§ ‘?Faﬁ“rg%’" vitro
tiyd) tedl addny @0 th r3t(4,5-
by Q a%(z)i ﬁ]ei§1 e &épagio%ﬂ l\?dl asay. tHat O\}rwl% ed redQQtlo'il @f (4 5
dlméihidtlhjlaﬂ)l—ZZyl;t-ZZS -diphénydtptra@liomCb®mide a(MEI) d 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 (CCsp 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, (ODg1v test compound) 1S the optical density measured for a specific amount of a test
compound in HIV-infected cells; (ODcontrot) is the optical density measured for untreated
HIV-infected, control cells; and (ODiock infected cells) 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 (ICso in pM). The selectivity index (SI) is defined as the ratio of the CCso
to the ICs.

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 ftritiated thymidine
monophosphate by scintillation counting methods (Southern Research Institute,

University of Alabama, Birmingham, AL); a syncytial inhibition assay that employs
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- 22220L | cotoco v z 220 W 2006/ 054182
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co AOAOCOOO S2=__ =22 UUuUUUUUU
CEl\%ljésg\]']%elzﬁ—éD_%C%{EH%L%—CIQ—E’TQ-b-EQI&étoé@'das@) cdiR) hQn% a2 {Aufuno-
fluorescent, chemiluminescent, or colorimetric endpoint; and an attachment-and fusion-
inhibition assay that utilizes indicator cell lines and quantitation by chemiluminescent,
colorimetric or microscopic evaluation (Southern Research Institute, University of

Alabama, Birmingham, AL).

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 ECso (in molar concentration) in a
mutant HIV strain of less than approximately 50, 25, 10 or 1 uM concentration. In a
typical embodiment, the NNRTIs display an ECs 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 ECso 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 (NNRTT), in
that it displays an ECso (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 ECsp (in molar
concentrations) in a mutant HIV sirain 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 ECs 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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1. pH dependenrt &queods Bolability z z z z zzzzzzz 0000
000000000000 OUUUUUOUOUOUUOO

0 s = 7 =

T I foath YadWwhé deletnRell tyGhEQRoR o s10shake-
he Agneqys SO BENT G 57 SBP PO TH00 T N T 1> 239 WD )
flasieRRflod 54 2 82REId ¢BReN50040651M0 The Alask (@aly wgs 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 1pM. 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 NNRTTs, 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 monolayeis, 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 PA50 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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CYPBA|4 mhihijgon yas jgreengd using tg«; %%&B& hJaggl ‘ga,r,o%;bhpgt bnh}bltor

screemng kit (BD Biosciences), CYP2D6 inhibition was screened using the
CYP2D6/AMMC high throughput inhibitor screening kit (BD Biosciences), and
CYP2C9 inhibition was screened using the P45 0-Glo™ Assay kit (Promega).

5. In vitro metabolic stability in liver microsomes

The metabolic stability assay is to evaluate the stability of test compound in biological
matrices. Data are useful in terms of understanding and predicting the elimination
mechanisms of the test compound. CYP450-dependent metabolism of drugs can also
vary widely from one species to another. Evaluating in vitro metabolism of a drug by
liver microsomes from multiple species allows the comparison of metabolism in animal
species to that of humans. This can help identify the most relevant animal mode] for PK
and toxicology studies. The metabolic stability of a test compound was evaluated in
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 MgCI2 and 0.1lmM 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 Y%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 MIS/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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biinding i mpre desprable. 3. Bi -directional CACO 2
p%rmab%l Ety 35 @eﬁobj ective of this assay is to
d¢d-erdr Be gt hebi [gligectional permeability
clasg freati oF [deefflux-1inmted absorption
pot enti al “of |a tpst conpound in a Caco-2 cell
mpnol aygr system Typically, the assay involves the
mgasur egent oﬁg npn-speci féc bindgng toothe Tganswefl

Y
@ss

1%

UO'QI—‘UIU)UJU)QJI—‘

O

appar at®s in H7. 4 assay buffes, t heh bi - di rect i omal
per nmeabg lity pssnment of a test conpound across
Cqco-2 _CeII ngno| ayers, apical -to-basol ateral

tnanspoft 20 |@sspssgent, dasol ateral -te-api cag o

t fanspogt Zass §@ss reng, and"rmnol ayer inkegritys Hi gha
perrreabEI ity|@nd| no efflux suggest that intestinal
perrreabEllty i s hot expected to be a linmiting factor
far oraB abscﬁpt ONei N hugans. 4_ CYP450 i nhijitiongln
viltro GYP450 |€nh| bi gl on sgreeni n@ allogs for Fhe =
priedi ctdon ofSpo enfial dr ug-drug 25 interactions. To
dgt ermi ne whethef a test conpound inhibits a

partigul ar P450 enzyme activity, changes in the

mgt al®l gsry of| pa P45Q- specific sufstratg by hugan | |\4er
micr egsoﬁeé ar§ npni &or ed &A th vaﬁ’sayl ng cooncentgatl once
of| the Eeﬂ_ cbﬁrrp)unﬁl’ PotE€ncy afid ran® orderVof the
irhigtion can bg assessed by determ nation of the

| §50 val ues flor & particular isozynme. For NNRTI s,
hiljgher 1 C50 Jal ug¢s youl d ®uggest Il ess o&nhi bi teoon, and
3d thus |ess |@ot ¢ntial fo8 drug-8rug i At eractBon in
pdtients. 231 WD| 2006/ 054182 PCT/ | B2005/ 004063
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CYP3A4 inhibition was screened using the CYP3A4/ BFC
hi gh t hroughput inhibitor screening kit (BD

w@rwsosdasres), CYP2D6 inhibition was screened PST/IRROOIDI063

1hr

after

*opParent

CYP2D6/ AMMO hi gh t hroughput inhibitor screening kit
(BD Biosciences), and 5 CYP2C9 inhibition was
screened using the P450-d oTm Assay kit (Pronega). 5.
In vitro netabolic stability in Iiver mcrosones The
netabolic stability assay is to evaluate the stability
of test conpound in biological matrices. Data are
useful in terns of understanding and predicting the
elimnation mechanisns of the test conpound.

CYP450- dependent net abol i sm of drugs can al so 10 vary
wi dely fromone species to another. Evaluating in
vitro netabolismof a drug by liver mcrosones from
mul tiple species allows the conparison of netabolism
in animal species to that of humans. This can help
identify the nost relevant animal nodel for PK and

t oxi col ogy studies. The netabolic stability of a test
compound was evaluated in vitro in |liver mcrosones
of the rat, dog, nonkey, and human. 10M of the test 15
conmpound was pre-incubated for 5 mn at 37C with
Img/mL liver mcrosones in 0.1M Tris buffer, pH 7.4
cont ai ning 5nMM Mg 2 and 0. 1mM EDTA. Fol | owi ng pre-

i ncubation, NADPH (final concentration of 3 nV) was
added to start the reaction and sanples incubated for
O and 1 or 2 hours. After termnating the reaction,

t he supernatant was anal yzed by HPLC-Wor LC M5/ M5
for the di sappearance of the parent and 20 formation
of nmetabolite(s). The %arent remaining was the peak
area ratio of the 1 or 2 hr sanple to the tine O
sanple. In general, |ess netabolism (higher %arent
values) is nore desirable. 6. In vitro nmetabolismin
liver mcrosonmes - netabolic pathmay Phase |

bi ot r an, -oh—of—a—test—eonpouht—+s cvalualcu T
this aspay. Sanpl&s from 25 theﬁhetabollc stablllty
experinent wefe agal yzed by LG/ M3/ M5 for netabolite
profilipg and idgntification. Sguctures,of

met abol | tes were %Iu0|dat%§ based; on nult%ple>NB/NB
experingnts spch as full an, neutral qus an an
product|ion sgan. othaboll& pat&ﬁays were t

postul afed baged @n the structur & of nahg ?

nmet abol | tes. For Oconpoun fromQ he phosphi fat e
series, | N oxidati & of thégterni#él pyridgneging is
the 30 Jsedon1nan% pat hway, foll ded by t@e di dati o
of the finethyl-pkenyl gr@p, whéde the get iyl
group(s)gis h_/dro | at ed, %urtherx oxi di zed tggan

al dehyde¢z and|finadly to 232 B 2006/ 084182
PCT/IBZ)§5/004063;:carboxy§|c acid. The eEucﬁaatlon 0
nmet abol i pat1maysf|s |an$tant Iﬂ terns Sf

HE to CHO- to COOH-

Hydroxylatiorto CH30

Metabolic o
N-oxidatio
COOH-
Hydroxyla
N-oxidatio
COOH-
Hydroxyla
N-oxidation,
COOH-

N
D
0
B
P
G

incubation
Parent
Oxide
Parent
Oxide
Parent
Oxide
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-CC Q -CO QOCF CF
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

5 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
10 indole.

6. The compound of claim 1 wherein the compound is of Formula (A):

X
RrRY R WQP/_Y
Nz
R® '}11
R R
(A)

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

15 stereochemical isomer or tautomer thereof, wherein:
X and Y, 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;
20 b) H;
dd) OH;

ee) CL Br, L F;
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0 0

gg) C1.6 alkyl;

hh) Cy alkenyl;

i) Cy.6 alkynyl;

jj) alkylheterocycle;
ki) NHz;

1) NH-alkyl;

mm) N-dialkyl;
nn) NH-aryl;

00) N-alkaryl;

pp) N-aralkyl;

qq) NH-heterocycle;

rr) 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;

2aa) O-aralkyl;
bbb) O-carbocycle;

cce) SR?; or

0
A

S\N
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4?7 NO cc3 a) 0

U moo> rnUi P, o0 o Eo
d-d r N"ONUO :~Ua 0+ U C-4~a) U
whroo605Hs82 cd 03 ) 0 o 0 0 236 WD 2006/ OBA1/82005/004063
PCT/ | B2005/ 004063 - 00~t N LL- 2z NT- NO) 0)

a? cole Gt-- 0)
ddd) NR?R?;

p
OO0
r H

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

tricyclic phosphorylated heterocycle wherein each ring comprises 3-7 members;
Z is:
mm) H;
nn) alkoxy;
00)NOy;
pP) NRO)(R);
qq) OR%;
rr) carboxamido;
ss) amido;
tt) acyl;
uu) S(O)nRZ;
vv) S(0),-NR’R?;
WW) Ci6 alkyl;
xx) Cy.¢ alkenyl;
yy) Ca.6 alkynyl;
zz) alkaryl;
aaa) aralkyl;

bbb) heterocycle;

cce) alkyl-heterocycle;
ddd) aryl;
eee) CN;
£ff) C(=W)-R?;
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wWOld6/054182 HJ WE Od) r COOI~ 0 UN ca) RCTXB2003004063
" 00 DLONQTr ZzOrr N CLa zZ1J EWC) ud) O

coLOItchocHCON-OOO) Qr rr 0) r CO
i 0) N C- dgg) NO@(NW@&HC(KEMRWW)Z\I(R)(RMN x L0

ti ti 1ELO1- Cc. OZo N JNEti CDON N
hhh) C(=EW)NH-PEW)(R)-ARY
iii) C(=W)NH-A-S(0),-NR*;
i) CEW)NH-CR?R3-S(0)n -NR'R?;
ki) C(=W)-NH-A-C(=W)-NR)R?);
) CEWNRHR);
mmm)  C(=W)-NH-A-R%
nnn) C(=W)-NH-NH-R?
000) CE=W)-NH-CRY)(R?)-C(EW)NH-CR)R)CEW)-
NRHR:;
ppp) C(=W)-NH-R*
qq9) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NHy;
m) CRHRHR);
$s5) C(RY)(R?-NH-R?
ttt) A-S(O)r-R’;
uu) C(=W)-A-C(=W)-A-C(=W)R’;
vvv) A-R?;
www)  CE=W)-O)RY
XXX) C(=W)-A-C(=W)-NHy;
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;
cec) C(=W)-amino acid residue;

ddd)  C(=W)-N(R®-A-(amino acid residue)-A-C(=W)-R%;
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O CrocCrTcd ada_

0 ui L6 uiPCTAB2d03004063
m z~0) 015 cn o000 .5 cccc XXXXzz a
dCLa. zz C 0"M02Zzzz 00 237 W 2006/ 054182
PCT/IBZOOSéeep4OGSC(¥W)@Eﬂ;M 1. An optionally
substituted 3-phosphoi ndol e conpound. 2. The conpound

of claim 1 ﬁl@g ke 3- phosphoindoles is in the form
of a phosphat ) (?osphonate a thi ophosphate, a

t hi ophosphon B phate 5 or an

i m nophos&ﬁﬁgat e. @’W@gﬁ%ﬁund of claim1 wherein
the conpound is a phosphate gr a onate. 4. The
conpound ofihly| aj m&—%éﬂér é@gﬁﬁﬁd is further
substituted at the 2 position. 5. The conpound of
claim1l \/\hﬁlr)@(aW)tIe(Iépﬁp@W)d{3gs substituted at the

nitrogen of the
jii) C(EW)-A-NH-C(=W)RY
Kkkk) C(=W)-A-NH-C(=W)OR?;
11l) C(=EW)-A-R;
mmm)  C(=W)-NH-NH-CH,-C(=W)R%;
aaa) P(=W)R)R); or
bbb) A-PEW)R)R?);
hhh) A-PEW)RIR);
iiiy C(=W)-NH-Ci.jpalkyl-heteroaryl;
jii)  C(=W)-NH-C;.salkyl-heteroaryl;

kkk) C(=W)-NH-CH,-heteroaryl; and

o H
A
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;
ll) C1-5 alkyl;

iii) alkoxy;
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10 indole. 6. The conpound of claim1 wherein the
conpound is of Formula (A): x R4- W R5, P-Y R6 |

wda2006/0R18{ A) or a pharmaceutical |y accept abl eP6CHIE2005/004063

prodrug, N oxide, quaternary am ne, 15 stereochem cal
I somer or tautomer thereof, wherein: X and Y, each
i ndependen®OHy, is b) 3-14 nmenbered carbocycle, aryl,
het er ocycl e, any of which may conprise a nonocyclic,
bicyclig ¢ bkb cycl ic or Spiro structure, or optionally
may be substltuted 20 b) H dd) OH ee) A, Br, I,
F, 238 12qu)6/ 054182 PCT/ | B2005/ 004063 ff) CF3; gg)
ad-6 al ¥ Balopny " 6 alkenyl: i) C2-6 alkynyl: 5
j1) alkyl het e 2rgcycl e; kk) NH2 11) NH al kyl; nm
N-di al kyll) NRiRS NH-aryl; 10 oo) N-al karyl ; pp)
N-aral kyl; qQq) NH-heterocycI e, rr)

N-al kyl Vﬁ@b@ﬁ@ﬁaﬂ;} ®bstituted aryl;

ix) optionally substituted heterocyclyl;
x) O-CEW)-alkyl;
xi) C(=W)-OR%
x) CN;
xi) NOg;
xii) NH-C(=W)-alkyl;
xiii) NH-S(O),-alkyl;
xiv) NH-S(0),-NR?R*; or
xv) Cs¢cycloalkyl;

W is:
h) O;
i) S;
j) NH;
) N-NR)RY);
D NR;
m) N-OH; or
n) N-O-alkyl;

R!is:

) H;
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ss) N-al kenyl -heterocycle; 15 tt)
N-al kynyl - heterocycle; uu) O alkyl; vv) O al kenyl;

wowdos@saBkynyl ;  xx) O-al kylaryl; 20 yy) O aryPCT/EB2D05/004063

0- heterocycle; aaa) O aral kyl; bbb) O carbocycl e;

ccc) SR2; or 239 WD 2006/ 054182 PCT/ | B2005/ 004063

ddd) NRQB:RZ; alternatively, X and Y maybe joined to

form an opti onal 'y substituted bicyclic or tricyclic

phosph @@ﬁeter ocycl e wherein each ring conprises
ers

3-7 rre H, nn) al koxy; 00)N02; pp)
N( R2)(R3 10 rr) carboxam do; ss) am do;
tt) acyP) %&W@?}g’ym w) S(O),,- NReR3; 15 ww) Cl-6
al kyl;  xx) kenyl ; yy) C2-6 al kenyl; zz)

al karyl p)a@\%)WhSﬁl%Ryl 20 bbb) het er ocycl e;
q) C(EW)-NH-R%
1 CEW-NR)R?);
s) C(=W)-NH-A-(amino acid residue);
f) A-(amino acid residue)-R?;
u) S(0),-R*; or
V) SORNRHR?;

any of which optionally may be substituted by one or more:

i. Ci.6 alkyl;
1. OH;

1it. alkoxy;
iv. aryl;

V. halo;

Vi. CN;

vii. NO,; or
viii.  NERHR?;

Each R? is independently selected from:

aaa) H;

bbb) OH;

cce) halogen;

ddd) optionally substituted, branched or unbranched alkyl;

244



10

15

20

ccc) al kyl-heterocycle; ddd) aryl; eee) CN, fff)
C(=W-R2; 240 WD 2006/ 054182 PCT/ | B2005/ 004063 ggg)

w@eoodhdsZ( R2) (R2) - C(=W - N(R2) (R2) ; hhh) PCT/IB2005/004063

C( =WNHP(=W (R2)-A-R2; iii) C(=WNH A-S(On NR2;

Ly N ol W - o RERLFS)saa pracEmonehmpeRa) lkcns
1 stitut T Q alkenyl;

C(=W-NH A-R2; nnn) C(=W - Nl—al-@ﬁH-RZ 000)

- NH Gefrg) i Ry Sk, GEARah dl&kynyl;
AR C(X bsN 2 qqqécf@r)&ﬂora&he kynyl;

NH-A R2) (R) (R3
R (b2 "Nt R m%b%%%?ﬂiocge&” 2y

- A- vvv) A-R2; O Rz;
C(:V\)h}%C(:V\)‘]k teroczelem an ani \rllmgﬁl\,)ac% \r/\{asn(dzje
C(=W-N(R2)-A-(am no acid residue); bbb)

- N( RZji) Aeflgm no acid residue)-C(=W-R2; ccc)
-am no acid residue; ddd) C(=W-N(R2)-A-(am no

d resi %ﬁg%ﬁ‘@g’g‘ml& R2; 241 WD 2006/ 054182

CT/ 1 B200 eee) C( =W - OR3;
kkk) carbamoyl;

%éiﬁz

Q0B XQ2QZQ
1 X 1um il

22T =7 =

pog
Q

111) alkoxy;

mmim) optionally substituted aryl;
nnn) optionally substituted aralkyl;
000) optionally substituted alkylaryl;
pPDP) O-alkyl;

qqq) O-alkenyl;

rrr) O-alkynyl;

sss) O-alkaryl;

ttt) O-aralkyl;

uuu) O-carbocycle;

vvv) O-heterocycle;

WWW) O-aryl;

XXX) CF3;

yyy) CN;

777) S(O).-R;

asaa)  NR)R);

bbbb)  NH-S(O)-R%;
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W@ MER2) - C( =W - R3;

fff) C(=W-S(R2); ggg) C(=W-NH NH R2; hhh)
C(=W-NHN(R2)-A-C(=WR2; 5 iii)

C(=W-A-NH C(=WOR3; 111) C(=W-A-R3;
C(=W-NH NH CH2- (=W R2; 10 aaa) P(=W(R2) (R2); or
bbb) A- P(2¢§)R2) (RA)C=WkdryL A- P(=W (R3) (R3); iii)
C(=W - NH-Cl 10a1ky| heteroaryl; jjj)

C(=W ﬁl ky )Qﬁ@ql 15 kkk)

C(=w NH-CH2 eteroaryl;"and OH2/ --~/ N+-O NC

H V\herelnl enb (eee) and (fff), the
het er oar y|°® gn op%@%&h&?rg%%dde a charged

het eroatom and i Martl cul ar can include an N-oxide
wher ei n edd) of t going X, Y and Z independent!|y
may be unsubstituted or 20 substituted by one or nore
of : b) H ddop) Cl_@(@WRRP; iii) al koxy; 242 WO

2006/ 054182 PCT/ 1 B2005/ 004063 iv) OH, v) oxo; Vi)

gslyloé Vi iWRZ;C(QmNﬁp;opti onal Iy substituted
iiii) C(alkyl),-S(O)R%;
jiji) CH(alkyl)-S(O).R’;
kkkk) C(alkyl),-NHoy;
111) CH(alkyl)-N(alkyD)R?;
mmmm) CR®R’>-NR’R?;
nnnn)  CH,N(alkyDR?;
0000) CH(alkyl)—NHR3 ;
pppp)  C(alkyl-NHR
qqq@)  Clalkyl,-N(alkyDR?;
1538 CH-C(=W)H;
$sss) CH,-C(=W)alkyl;
tttt) CRPR3-C(=W)R’;
uuun) AR,
vwv)  CRY)-CEWIRY
wwww) CHy-C(=W)H;
XXXX) CH,-C(=W)alkenyl;
yyyy) CH(alkenyl)-C(=W)H;

7777) A-S(O)R;

246
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i X) optionally substituted heterocyclyl; x)
OC(=W-alkyl; xi) C(=W-0R2; x) CN, 10 xi) NO2; xii)

WORBGOSME2 al kyl ;  xiii) NHS(On al kyl; xiv) NeEBERNIF004063

NR2R2; or xv) C3.6 cycloal kyl; 15 Wis: h) 0; i) S
1) NH k) NNR(R; 20 1) N(R) m NOH or n)
N-O al kyl ;aaa)RIHQSH)-$JO}R>;243 WO 2006/ 054182
PCT/IBZOOS/ 004063 mM R2; n) C(=W-R2; 0)

S(R2 NH R2:
C( W -N(R2 })APN(IQ({M V\§ N%—I—A—(g)mﬁg X\Z:Id resi ducrag

tS< 0 PRI RERBp o BB ks e T

substituted by one or nore: i. Cl_6 alkyl;
A) a substituted or unsubstituted heterocycle;

B) C(=W)O-aryl;
C) C(=W)0O-alkyl;
D) C(=W)NHz;
E) C(=W)NH-alkyl;
F) C(=W)NH-aryl,
G) C(=W)N-di-alkyl;
H) C=W)N(alkyl)-aryl;
I) a-amino acid;
J) o-amino ester;
K) o-amino-carboxamide;
L) B-amino acid;
" M) B-amino ester; or
Nj B-amino-carboxamide;
Each R® is:
bb) H;
cc) OH;
dd) Cy¢ alkyl;
ee) Cy.6 alkenyl;
ff) Cs.salkynyl;

gg) alkoxy;
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ii. OH iii. alkoxy; 15 iv. aryl; v. halo; vi. CN
vii. NO2; or wviii. N(R2)(R2); 20 Each R2 is

wo pabepenigent |y sel ected from aaa) H, bbb) OHCT/B200)5/004063

hal ogen; ddd) optionally substituted, branched or
unbranched al kyl; 244 WD 2006/ 054182

PCT/ | B2R)«71804063 eee) optional ly substituted,
branched or unbranched al kenyl; fff) optionally

substit 44 qely. branched or unbranched al kynyl; ggg)
3-14 nenbered carbocycl e; hhh) al kyl heterocycle; 5

et oS 10 e 10
optionélly sybstituted aral kyl ; 0o00) opfionally
subst it KKBRB Kyl aryl; ppp) O-alkyl; qqq) O al kenyl ;
rrr) O-al kynyl; 15 sss) Oal karyl; ttt) O-aralkyl;
uuu) O- gprdeewel e; vvv) O-heterocycle; ww) Oaryl;

mm) O-alkenyl;

nn) O-alkynyl;

00) CR*)(R?)-S(0):NH,;

pp) CR*)(R?)-S(0):CF3;

qq) C(R*)(R?)-NHy;

1r) A-heterocycle;

ss) CRHRH-NRR;

) CRHR)-CEWR’

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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20 xxx) CF3; vyyy) CN, zzz) S(Op R3; aaaa)
N(R3) (R3); bbbb) NHS(On R3; 245 WD 2006/ 054182

wEan6BA®DN5/ 004063 cccc) NHC(=W-aryl; dddd) PCT/IB2005/004063

NHC( =W - al kyl ; eeee) NHC(=W - heterocycle; ffff)
CH2- S(O) nR3; 5 gggg) O(=W R3; hhhh) (=W NR3R3;
iiii)Clal kyl)2-S(Ox%iwR3;0H)JJJ) CH(al kyl)-S (O nR3;
kkkk) C(al kyl)2-NH2; 10 1111) CH(al kyl)-N(al kyl) R3;
nmmm)  CR3R2- NR3R3 —alaly r@RCHzN(aI kyl ) R3; 0000)
pppp) C(al’kyl)2-NHR3; 15 qqqq)
ky)2 N(aIkyI)R3 égf) CH2-C(=WH, ssss)
c(=Wal kyl : T} R3- C(=W R3; uuuu) A-R3; 20
) 2- C( =WR3; CH2- C(=W H,  xxxXx)
| kenyl ;  x&wiy)COARkI kenyl ) - (=W H.  2227)
246 V\D 2006/ 054182 PCT/ 1 B2005/ 004063
xxviii. carboxylic acid ester;

Q

Q,Q
3
‘fa

xxix. C(EW)RY

xxx. C(=W)OR%

xxxi. C(=W)OR?;

xxxii. C(=W)SR?;

xxxiii. A-C(=W)NHoy;

xxxiv. C(EW)NR'R?;

XXXV. NRZRZ;

xxxvi. NR’R%;

xxxviil. NR*-S(0).R?;

xxxviii.  NR*C(=W)-Crealkyl;
xxxix. S(O).R’;

x1. Ci¢alkoxy;

xli.  Cj.g 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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aaa) CH(NH)-S(O" R3; or bbb) A-N(NH) R3; wherein said
optional substitution conprises one or nore of: A) a

w@e ndpss418t ed or unsubstituted heterocycle; 5 B)T/IB2005/004063

A=WOCaryl; Q C(=WOalkyl; D C(=WNH2; E)
C(=WNHal kyl; F) C(=WNHaryl; 10 G
C(=WN-di-al kyl; H C(=W N(bl KW@yl 1) a-ani no
acid; J) a-amino ester; K) a-am no-carboxanide; 15 L)
n-amno acid; M (3-anno egt at=wyjo-MNkyi;
0- am no- car boxam de; Each R3 is: 'bb) IXI; 20 cc) OH
dd) Ci1-6 alkyl; ee) C2 6 al k%@) .0 C2-6 al k¥YnVl;
%gé al k;)xy; 247 WO 2006/ 05498 005/ 004063 hh)
; 11) CN; jj) amino; kk) NR2R2; 5 11) O-al kyl;

m) O al kenyl; nn) 0-al kyn§i ;CEW)NH-aryl; Y

f. C(=W)NH-alkyl;

g. C(=W)N-di-alkyl;

h. C(=W)N(alkyl)-aryl;

1. a-amino acid;

j. a-amino ester;

k. a-amino-carboxamide;

k. B-amino acid;

1. p-amino ester; or

m. P-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. Cps alkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached to the chain;

k. C,.1alkenylene, 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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00) C(R2)(R-S(O"NH2i pp) C(R2)(R2)-S(O.CF3i 10
qq) C(R2)(R2)-NH2; rr) A-heterocycle; ss)

WEeRBERE) - NR2R2; to C(R2) (R2)-C(=W R2; uu) pewiB2045004063

vv) carbocycle; ww) heterocycle; xx) cycloal kyl; vyy)
al karyl; zz) al kyl heterocycle; 20 aaa) aral kyl; or
bbb) het er ocycl €;.al kkinylemsy fancisidc for maybrheced, and optionally

unsubstituted or substituted wt nor e, of .t

fol | owi ng t aken EP&anPe oHbi AL g}??erpatowg oa’ryl’zﬁde\%gyl o
2006/ 054182 PCT}di§é 13040RAs il attackdd toXhe/chath2;

XXVi. SR2; XxXxvii. ;5 xxviii. carboxylic acid

oot oW %pt%ﬁ&sﬁéﬁmt%%ﬁ&%m iy

WNR2R3 XXXV. NR2R2;  XXXVi . XXXVI |
NR2- S( O) nR3; n. O-alkylene, branched or unbran ed an opt1ona11y having

one or more heteroatoms, aryl, cycloalkyl or heterocyclyl

functions in or attached 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

g. 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. NO3;

d. CN;

e. CF3;

f OR?

g. NR’R?;

h. NHS(O).R%;
i. NHCO-C,.; alkyl;
j. S(O).R%;

k. aryl;
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15 xxxviii. NR2-C(=W-Cl.6al kyl; xxxix. S(OnR3; xl.
Cl 6al koxy; xli. CL 6 thioether; xlii. amno acid

wo e@oasas2 20 xliii. NH A-(am no acid residue) ; PRI/IB2005/004063

C(=W NH- A- (am no acid residue); and xlv. wherein when
said optional substitution conprises a substituted
het er ocy.cl e, htteswwyclspybstitution is selected fromthe
group consi sting 25 of 249 WD 2006/ 054182

PCT/ | B2@p5/ 0@;4[9@ 1.b =WOaryl; c. C(=WO al kyl;

d o =Whee: C(yV\)NH-aryI 5 f. Q(=WNH+alkyl: g
( WNdI WN(aIkyI) aryl; 1. a-amno
acid; j E;yﬁ(?]keegyler 10 k. a-am no-carboxam de; k.
(3-am no aC|d (3-amno ester; or m

(3-am né- car x@ﬂﬂ@§k n. halo; or 15 o. cyano, taken
al one or in any conbination; n independently is 0, 1

or 2; Apls a(ﬂtﬁ\@k&(())mﬁed spacer selected fromthe
group consisting of: 20 j. Cl1_6 al kyl ene, branched or

et er oatbms, AP b et or ooyelyl
. C=EW)-aryl;
S. C(=W)-alkyl;
t. C(=W)-heterocycle; or
w C(=W)-NR?R?;
each of which optionally may be substituted with one or more of :
I. OR?;
i.  S(O)R?
iii.  C(E=W)-S(O)R?
iv.  C(=W)-S(0)NR’R’;
xxi. C(EW)-aryl;
xxii. C(EW)-alkyl;
xxiii. C(=W)-heterocycle;

xxiv. C(=WINRIR

xxv. H;
xxvi. NO3;
xxvii. CN;

xxviil. CFs;

xxix. halogen;
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functions in or attached to the chain; k. C2_12
al kenyl ene, branched or unbranced, and optionally

whawecost1sone or nore heteroatons, aryl, cycl oaP®yiB2005/004063

heterocyclyl 25 functions in or attached to the
chai n; 250 WD 2006/ 054182 PCT/1B2005/ 004063 1. C2_12
al kynyl ene, hxancNHIS@).RMmbr anced, and optional |y
havi ng one or nore heteroatons, aryl, cycloal kyl or
heterocyclylX&ypc@n@@@<gp3gk1attached to the chain; m
optionally substituted arylene 5 n. O al kyl ene,
branched or unbr.anched, and optionally having one or
nore het er oat e, yl cycl oal kyl or heterocyclyl
functions in or_attached to the chai n; o. aral kyl ene,
branched or wwhiameREEYClEhd optional Iy having one or
nore heteroatons, aryl, cycloal kyl or heterocyclyl
functions 1GmkhndhéaMQﬂphed to the chain; p
optionally substituted cycloal kyl; and q. optionally

substituted q§ er QEY, gmgﬂwphereln " A" may be j oi ned by
any desired |nkage or any conblnatlon of desired

| i nkages. 15 Each @é ,lkRS' , .R6, and RTi ndependently
is: a H b. Xﬁ&’lo Y Nee;  d. o 20 e, COF3; 0 f.
OR2 g. NR2RZ; : Nﬁg(C»nRQ i. NHCO-Cl1_3 al kyl; 25

i. S(O"R2; xzxvarIyRRzm

7. The compound of claim 6 wherein R is halogen, CHs, CN, CF; 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:

253



WD 2006/ 054182 PCT/ | B2005/ 004063 1. heterocycle; M

ad-6 alkyl; n. C2_6 alkenyl; o. C2-6 al kynyl; 5 p.
wW@geodpsH80) "R2; . C(=W-S(O n- NR2R2; r. C(pdW/1BE2043/004063

s. C(=W-alkyl; t. C(=W-heterocycle; or 10 U.

C(=W - NR2R2; each of which optionally maybe

substjtuted with one or nore of : r. OR2; ii.

S( i C(:W-SLO@RZ; 15 iv. C(=W-S(O n-
NR2RZ xxi. C(=W-aryl; ii. C(=W-alkyl; xxiii.
C(=Wo+fet erocycl e;  xxi V. C{)=V\) NR2R2; 20 xxv. H;
%em%g“ XVil. X /il | CF3;  xxix. hal ogen;
25 2096/ 053182 0 /004063 xxx. NHS(O)"R2;
xxxi . 'NHCO Ci=@ al kyl ; ki 1o &ryIoxxxi i

22a heterocycle; S x¥bv. C -6 al kyl5’ xxxv. C2_6

al kenyl ; :
O\\P\O/ Os, ;

.

Cl\©j\g_(0 ol { %,

NN F N HN— , O

T O & s
N—O [

N b W N _)

22c¢ ,22d 07, 22e N=/"
O\\P‘O/ C'
cl o Os
N HN \_/ Osg—g”
N Cli
—}/} H Ay + \ HN
N= [ w0 N o o
22f ~0 ,22g N= ,22h = ,
O:P_o/ F O\P——O/ OQP_O/
o]} .
N O \ 7N
H _N\Z N o ¢ o N O “N>
22i 0", 22j H — , 22k ,
Osp_y/ F OQP;\O _ O\‘P~o/
CIWN cl { N cl HN
X ob \ DC% @Q WA
—N+ H =N + '—'N\'*'
221 I, 22m 07, 22n o~
\Q/CN
Q o OSP—oMe
D T
Cl HN o}
N\ M H



XxXxvi. C2.6 al kynyl; or xxxvii. NRZR2. 7. The

conpound of claim®6 wherein R5' is hal ogen, CH3, CN,
WEER6oF41BE2. 10 S. The conpound of clai m 7 wheCEIBROGH04063

is . 9. The conpound of claim6 wherein Wis 0 or S

10. The conpound of claim6 wherein Z is optionally

substituted am de or carboxa 11. The corpound of
claimg _wherein X is substi @ or unsubstit u
phenyl N12. The conpoundyof claim6 wherei =Y is

-o-d | kyl . 13. The con{ttodeof claim 6 wisrepp, t he
conpotimdoms sel ect ed 4 oup corfsisN 0p:
\¢0§6/ 054182 PCT/

\

NHLB20 AN N'b C |\ NH Hi~ H O,NO 22a 0 ,H29D N (
C \ 0Cc O -OP=01 HNHNF O C \ N\ 0
N ~~ "10'0¢ 2ReoH , 22d O, 22e NNO1 P-Q P-Q N BN

22r (| O 0-p- HNR N His~ CI HN\ HO | ,e2t -
cl
CN
O:p Ox
~OMe O=p_ P~OMe
O S eaYi RORY
N HN N N HN
H A N HN H N
/ ’N+‘O / \N+.O =/N+ ¢)
22u =N , 22v = ,22w N s
NG
D/C' \Q/CI
O:P Ot
~OMe P~
CI- : ./l\ 0 Clw : jl\OMoe
N HN N HN
/ =\/N+-o- 7 o
22x N » 22y == )
NG NC
D/Cl
O\P\OMe Cl P OMOe
RO >
H HN ﬁ HN
/ \N+.O- / \N+O
22z — ,22aa == N
—
cl OQP\OMOe cl OQP\OMS
\[ I/\/\ { \
INI HN ” HN
/ \N+.O- /—\/N+O
22ab == » 22ac N ,
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22f 0, 22g N, 22h - Cap- F O / OAP-O C \ HN/ C
\-ONCIl | HNO NN HO-N+ I/ NO ~-NONOQO -~
WQ@2006/0541822] H - , 22k HN Ccp- / F O O p, QCOHY0E/004063
p\Q HNCI | OHNH/ I/ NO\ NO-N+ H-N+ H-N + ,
5221 22mO, 22n 0 "P-CN OQPOW 0" p / A \ ON -

| L0\ AN + O INNQ/ \N+.O  22p H 22q -t
254 WO 6/ 054182 PCT/ 1B2 B3 CN \ CN
O-P-Qw O P-QOwe O,P,(]VEOCJ Ct\ 0 ad O\ HHN N
HN E TS/ \ )nw oy /NHINe 22r N--/ , 22s 0, 22t
o-, ¢l 0°P O pe N\ @ O P-OVe

” HN ]I:li HN
—}/——\\'}’O' / \N+.O-
22ad N~ 22ae —
NC
CN
D D/\/CN
O<P-ome O=p_

22af , 22ag = >
e \on
0=
O=p P~0OMe
~OMe al o
cl N P \
N HN N HN
H I 7 \o
N0 N="
22ah , 22ai

PN RO
\
NN X 7\
/ N*O =N+
22aj N=" | 22ak 0", 22al
CN
Ox / O\\ /

F:Z/:\fw'o- F— o
— , and 22am = .

14.  The compound of claim 1 wherein the compound is of Formula (B):
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\' A\ O--~~ NHNNHNNHNHH22u N, 22v , 22w

N-/ NCC c\ --d O0:"P-OW QZZP-Ov C \ 0 C \ O
woi0dbko5418H HN  22x N 22y NC NC Cl CaP, P BOVBIEMES/004063

a 0Cd MO 14 NHN- N HH 22z 22aa NC C 30w

COve \ NHNHHN HS5 22ab 22ac N=- 255 WO

2006/ 054182 PCT/ |1 B2005/ 00406&* NC CN O P O pe CAP

P-
Cc

OVe Cl - RY"
R6 R2"
RY W\\
RS P~y
Nz
RY '?'1
R R
®B)

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. Ciealkyl;
g. Cpealkenyl;
h. Cy¢ alkynyl;
i. alkylheterocycle;
j- NHoa;
k. NH-alkyl;
1. N-dialkyl;
m. NH-aryl;
n. N-alkaryl;
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Cl \' 0 HHNHHN N+p- 22nd N, 22ae / , NC CN CN
OP-OB Op OB C OCI \ 0 HHNI N HN ~ \N+. p- 22af
wo200682682/ \ \ CNCN OP OV (r)P-OMe C p BIT/B2OINN4063
HHN H 22ah 22ai N--/ >CN \' \ O-Ppi O C \ -O M
Cl 0e \ HHN 1):--~ N HN 22ai N, 22ak 0 22al h-CN

O O . P\N-faky;Cl p C ONHNF HHNF

p. NH-heterocycle;

q. 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. SRZ; or

cc. NR’R® ;

Zis:

aaa) H;
bbb) alkoxy;
cce) NO,;
ddd)  NRH®R);
eee) OR?;
fif) carboxamido;

ggg) amido;

hhh) acyl;
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HNF/ \Np F\N+O 5 - |, and 22am 14. The conpound
of claim1l wherein the conpound is of Fornula (B):

WQ 20618006/ 054182 PCT/ 1 B2005/ 004063 R4" R5"PEB1B2063/004063

6" R2 4 WRS R PAY | Z R6" N7, R (B) or a
pharmaceutically acceptable salt, prodrug, N oxide,
quat er narymyg((n)ng stereochem cal isoner or tautoner
t her eof V\,hereln Yis: 5 a. 3-14 nenbered

car bocycl ;}@mrocycl e, any of which may
conpri se 33%51 Cyclic, bicyclic, tricyclic or Spiro

structure, any ich optionally nmay be

substi t ut 6311(\”?34 10 d. hal ogen; e. CF3; f.
Cl.6 al kyl; g C2 6 al kenyl; h. C2_6 al kynyl; 15 i.
al kyl het erlfﬂt)ﬁalselkenyl NH2; k. NH-al kyl; 1. N-dialkyl;
m NH aryl;

mmm)  Cy alkynyl;

nnn) alkaryl;

000) aralkyl;

PPD) heterocycle;

qqq) alkyl-heterocycle;

1rr) aryl;

§SS) CN;

tit) C(=W)-R?;

ww)  CEWNH-CR)ER?)-CEW)-NR)R);
vvv) C(=W)NH-P(EW)(R?)-A-R%;
www)  CEW)NH-A-S(O)-NR%

XXX) C(=W)NH-CR’R>-S(0), -NR’R’;
yyy)  CEW)-NH-A-CEW)NRIR);
227) CEW)-NRIRY):;

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

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

cece) C(=EW)-NH-CRH)(R?)-C(EW)NH-CRY)(RY) C(=W)-
NR)R?);

dddd)  C(=W)-NH-R*

eeee) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH;;
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20 n. N al karyl; 257 WO 2006/ 054182 PCT/ |1 B2005/ 004063
o. N-aralkyl; p. NH heterocycle; qg.

wok@bkydishet er ocycl e; r. N-al kenyl - het er ocycl BCT/IER065/004063

N-al kynyl - heterocycle; t. Oalkyl; u. Oalkenyl; wv.
O al kynyl; w. Oalkylaryl; 10 x. Oaryl; vy.

0- het er ocyfiffe; z.C(QzﬁR%)[]k?yj ; aa. O-carbocycle; bb.
SR2; or 15 cc. NR2R3; Z is: aaa) H, bbb) al koxy;

car boxan a6 ot ERRO eI 258 WO
S0 - NRRBHEY G PE Al kyl ;| L11) Co 6 &l kenyl

iiiii) C(=W)-A-C(=W)-A-C(=W)R’;

jiii) A-R%;

kkkk)  C(=W)-(O)R%;

1) C(=W)-A-C(=W)-NHy;

mmmm) an amino acid residue;

nmon)  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;

qqqq)  CEW)-NR?)-A-(amino acid residue)-A-C(=W)-R%;

1rrr) C(=W)-OR’;

ssss) CEW)-SR?);

tttt) C(=W)-NH-NH-R%;

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

vwwvv)  CEW)-NRY-CEW)-R

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

xxxx)  C(EW)-A-NH-C(=W)OR’;

yyyy)  CEW)-ARY

7277) C(=W)-NH-NH-CH,-C(=W)R?;

aaa) PEW)R)R?); or

bbb) A-PEW)RHR?);
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5 mm) C2-6 al kynyl; nnn) alkaryl; o0o00) aralkyl;
ppp) heterocycle; qqq) alkyl-heterocycle; 10 rrr)
wa@aeyb/058a85) CN, ttt) C(=W-R2; uuu) PCT/IB2005/004063
C(=WNH C(R2) (R2) - (=W - N(R2) (R2) ;  vvv)
C(=W NH P(=W (R2) - A-R2; 15 ww) C(=W NH A- S( % NR2;
whepekX )eadi oY e €R2RINS( D) nd MRARBpendéry may be unsubstituted or
NH A- C(=W - N(R2) (R3) ;  zzz) C(=W-N(R2) (R);
subsaalégb mgte 8FR2: 20 bbbb) C(=W - NH NH R2; cccc)
NHC(RZ)(RZ) C(=WNH C(R2) (R3) (=W - N(R) (R);
dddd) Ct.=\§; NH R2; eeee)
C(=W-NH A-C(=W-NH A- C(=W - NH2; 259 WD 2006/ 054182
PCT/ 1 B2Q05*0 3 ffff) C(R)(RZ)(RB) gg9g99)

2

C(R2)(R2) ;- hhhh) A-S(On-R2; iiii)
o =W W GEWRS: 5 3990 A 2 kkkK)
o =W - ( F?Ekxynll) C(=W - A- O(=W - NH2:  nmi nm) an

ami no acid _residue; nnnn) C(=W-N(R2)-A-(am no acid
resi duefs @8 0000) C(=W-N(R2)-A-(amno acid

residue)-C(=W-R2; pppp) C(=W-am no acid residue;
V. 0X0;

y. optionally substituted aryl;
z. optionally substituted heterocyclyl;
aa. O-C(=W)-alkyl;
bb. C(=W)-OR?;
cc. CN;
dd. NOg;
ee. NH-C(=W)-alkyl;
ff. NH-S(O)q-alkyl;
gg. NH-S(0),-NR*R?; or
hh. Cs.6 cycloalkyl;
W is:
h) O;
) S;
i) NH;

k) N-NRHR?);
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WO Raos P18 - NH NH R2;

qqqq) C(=W-N(R2)-A-(amino acid residue)-A C(=W-R2;
rrrr) C(=W-OR3; ssss) ((=W-S(R2); 15

vvvv) C(=W-N(R2)-C(=W-R3; www) C(=W - A- NHC(=WR2;
xxxx) C(=W-A-NH C(=WOR3; 20 yyyy) C(=W-A-R3; zzzz)
C(=W - Ny NEEHR- C(=W R2; aaa) P(=W (R2) (R2); or bbb)
A-P(=W (R2) (R2); 260 WO 2006/ 054182 PCT/| B2005/ 004063
wher ei n gaghoaf of he foregoing Y and Z independently
nay be unsubstltuted or substituted by one or nore

al kyl; 5 t. alkoxy; u. OH V. oxo;
W haI on') ﬁ‘Oﬂ#@{i& 10 y. optionally substituted aryl;
z. optlonally substituted heterocyclyl aa.
O ®=wy-al kyl ; bb. C(=W-OR2; cc. ON; 15 dd. NO2i ee.

NH C(=W - aIkyI ff. NHS(On alkyl; gg. NHS(O,, -
NR2R2; or c&)rﬁ; C3_6 cycl oal kyl ;

ddyR%
ee) C(=W)-R*;
ff) C(=W)-O®R’);
£2) C=W)-S(R?);
hh) C(=W)-NH-R?
if) CEWINRHRY);
jj) C(=W)-NH-A-(amino acid residue);
kk) A-(amino acid residue)-R’;
1) S(0).-R%; or
mm)  SONRIR);
any of which optionally may be substituted by one or more:
i. Cis alkyl;
ix. OH;
x. alkoxy;
xi. aryl;
xii. halo;
xiil. CN;
xiv. NOg; or

xv. NERHR?);

262
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20 Wis: h) 0; i) S J) NH k) NNR(R; 261 W
2006/ 054182 PCT/ 1 B2005/ 004063 1) N(R); m NOH, or

woooblogxat kyl; Rl is: 5 cc) H dd) R2; ee) QPECINB2RE/004063

ff) q=W-qR); gg) A(=W-S(R2); 10 hh)
A=W-NH+R2; ii) C(=W-NR2)(R2); jj)
C( #4h RAA- (amino acid residue); kk) A-(amno acid
residue)-R2; 11) S(On -R3; or 15 m) S(O2-NR2)(R2);
any of which azpﬁl onal |y maybe substituted by one or
more: i. C1.6 afkyl; ix. OH x. alkoxy; 20 xi.
aryl; xii. hgéo Xiii. CN, xiv. NO2;, or Xv.
N(R2) (R2); 2 {2006/ 054182 PCT/ | B2005/ 004063

c) halogen;

ccc)  optionally substituted, branched or unbranched alkyl;

ddd) optionally substituted, branched or unbranched alkenyl;

eee) optionally substituted, branched or unbranched alkynyl;

fff) 3-14 membered carbocycle;

ggg) alkylheterocycle;

hhh) acyl;

iii) carboxamido;

jij) 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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Each R2 is: a) H b) O4 c) halogen; 5 ccc)
optionally substituted, branched or unbranched al kyl;

walday/osqast onal | y substituted, branched or unbreerimsedos/004063

al kenyl; eee) optionally substituted, branched or
unbranched al kynyl; fff) 3-14 menbered carbocycl e;
ggg) al kyl hetvewwpc¢®l;e; 10 hhh) acyl; iii)

carboxam do; jjj) carbanmoyl; kkk) al koxy; 111)
optionally sybsti .ed aryl; 15 nmm) optionally
substituted ardl kyl; nnn) optionally substituted

al karyl; o0o00) .0-alkyl;s ppp) O-al kenyl; qqq)
O al kynyl ; )rrgf%Rdl’ karyl; sss) Oaral kyl; ttt)

VD 2006/ 954182)PCHRBIRGE) 004063 wan)  CF: 0] N
yyy) S(% -RR, zzz) N(R3)(R3); 5 aaaa) NHlS(C».- Ré;
bbbb) NHC( =V\hazl) y NH-SEORB’; NHC( =W - al ky! ;

bbbb) NHC(=W)-aryl;

cccc) NHC(=W)-alkyl;

dddd) NHC(=W)-heterocycle;

eeee) CHy-S(O).R’;

ffff)  C(=W)R?;

gggg) CEW)NR'R’

hhhh) Calkyl)-S(O):R’;

iiii) CH(alkyl)-S(O).R’;

jiii) C(alkyl)-NHa;

kkkk) CH(alkyl)-N(alky)R?;

11)CR*R*NR’R;

mmmm) CH,N(alkyl)R?;

nnnn) CH(alkyl)-NHR?;

0000) C(alkyl),-NHR;

pppp) Clalkyl)-N(alky)R®;

qqqq) CHx-CEW)H;

)  CHp-C(=W)alkyl;

$8S8) CRR:-CEW)RY,

ittt A-R’;
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dddd) NHC(=W - het erocycl e; eeee) CH2-S(OnR3; 10
ffff) C(=WR3; gggg) C(_WNR3R3; hhhh)

w@t@bkyd32- S(O) " R3; iiii) CH(al kyl)-S(O) nR3; PCT/IB2005/004063
JJ]J) C(al kyl)2-NHi 15 kkkk) CH(al kyl)-N(al kyl) R3;
1111) CR3R2-NR3R3; mmimm) CH2N(al kyl )R3; nm)
CH(al kyl ) - NHRGuu) QyRY)- cf@(:W)Rirl ) 2- NHR3; 20 pppp)
C(alkyl)2 N(al kyl )R3; qgqq) CH2-C(=WH, rrrr)

CH2- C(=W al k _ Q=W Ra3: )
006/ 0541&"‘9(:%5'? s%05/ 0’04063W UUU) tit)A-Rs; 264

g(HZ 22(2 Wal k VYVXXX%T%C%\W?E% -C(=WH, 5 yyyy)

A-S(O R3; zzzz) CH(NH)-S(On or aaaaa) A-N(NH)R3;
wherei n sai dXspx) &fﬁlalks‘}nﬂiﬁ(fwf)ﬁon conprises one or
nmore of. 1. a substituted or unsubstituted

s R RO W
zzz7) CH(NH)-S(0).R’; or
aaaaa) A-N(NH)R3;
wherein said optional substitution comprises one or more of:
L a substituted or unsubstituted heterocycle;
10 1L C(=W)O-aryl;
1L C(=W)0-alkyl;
IV. C(E=W)NH;
V. C(=W)NH-alkyl;
VI C(E=W)NH-aryl;
15 VIIL. C(=EW)N-di-alkyl;

VII. C(=W)N(alkyl)-aryl;

IX. a~amino acid,;

X. a-amino ester;

XI. a-amino-carboxamide;
20 XII. B-amino acid;

XII. B-amino ester; or
XIV. P-amino-carboxamide;
XV. halo;or

XVI. cyano,
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15 VII. C(=WN-di-alkyl; WMII. C(=WN(al kyl)-aryl;
I X. a-amino acid; X. a-amno ester; Xl.

wa2@miosasrar boxam de; 20 XlI1. 13-am no aci d; M1T/IB2005/004063

(3-amno ester; or Xl V. Ji-am no-carboxam de; XV.
hal o; or XVI. cyan, 265 WO 2006/054182

PCFA¢BROGS/ 004063 Each R3 is: bb) H cc) OH dd)
ClL 6 alkyl; 5 ee) C2 6 alkenyl; ff) C2.6 al kynyl;
gg) al k‘B?X. .hh) CF3; ii) CN, 10 jj) am no; kk)
NR2R2; ]S{’ 0-al kyl; mm) O-al kenyl; nn) 0-al kynyl;

15 00) )% R2)-S(O.NH2i pp) C(R2)(R-S(O" CF3;
qq) C(R)% 2NH2; rr) A-heterocycle; ss)

qu)(Qdﬁ%Eéalkﬁ? tt) AR (R-A=WR2; uu) aryl;

ee) Cy,.¢ alkenyl;

ff) C,.¢alkynyl;

gg) alkoxy;

hh) CF3;

il) CN;

jj) amino;

kk) NR’R?;

1) O-alkyl;

mm) O-alkenyl;

nn) O-alkynyl;

00) C(R*)(R”)-S(O)NH;
pp) CR*)(R?)-S(0):CFs;
qq) C(R*)(R*)-NHy;

rr) A-heterocycle;

ss) CRH(RY)-NR’R?;
tt) CRH)RY)-CEWIR;
uu) aryl;

vv) carbocycle;

ww) heterocycle;

xx) cycloalkyl;
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vv) carbocycle; ww) heterocycle; xx) cycloal kyl; 266

WO 2006/ 054182 PCT/ | B2005/ 004063 yy) al karyl; zz)
wa@bdoglohaser ocycl e; aaa) aral kyl; or bbb) PCT/IB2005/004063

het erocycl e-al kyl ; 5 any of which may be unsubstituted

or substituted with one or nore of the follow ng

t aken |yy)aim§ar910nb| nation: 1. halo; [II. OH [IIl. ORZ;

1OIV SR2; V. COOH;, VI. carboxylic acid ester; VII.

Rﬁz)\gu%?’met%éwl%?\lm 15x: |X = %%RS % X1,

NR2R2 20 XIV. NR2R3; XV. NR2- S(O)" R3: XVI.

NR2- O =02 CLAEHHRAT  XVI 1. S(Or, R3: XVIII.

Cl_6al koxy; 267 WD 2006/ 054182 PCT/ | B2005/ 004063 XI X.
Cl_6 t hbbt hbsterocycleslliko aci d resi due;

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

following taken in any combination:

I. halo;
I. OH;
II. OR%
IV. SR%
V.  COOH;

VI.  carboxylic acid ester;
VIL. CEW)RY, |

VIII. C(=W)OR?;

IX. C(E=W)ORY

X.  C(=W)SR%:

XI. A-C(EW)NHy;
XII. C(EW)NRRY
XIIL NR’R?

XIV. NR’R’

XV. NR*-S(0).R?;
XVL NRA:CEW)-Cirealkyl;
XVIL S(O).R%

XVIII. Cygalkoxy;
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XXI. NHA-(amno acid residue); XXIlI. C(=W NH A-(am no
acid residue); and 5 XXIl1l. wherein when said optional

W@ ips05418L i on conprises a substituted het er ocRCT/EB2005/004063

then substitution is selected from the group
consisting of i. C(=WOaryl; ii. C(=WOalkyl; 10
P, C(=W NHXIX.v.CG(thdede;aryl ; v, C(=W NH al kyl ;

Vi. C(=WN-di-al kyl; wvii. C(=WN(al kyl)-aryl; 15
Viii. a-am negRCi dynind Xeidesddleno ester; x.

a- am no- carboxam de; xi. a-amno acid; xii. (3-amno
ester; or 20 yii .Q-am no-carhag nde; taken al one or
in any conbi Ax orﬁﬂ"ﬁ'w?lﬂlﬁgﬁgw&gﬁﬁ%)’is 0, 1 or 2; A
is a disubstituted E&é;er sel ected fronu%?e group
consi sting ofXXI2dg=RONIDds(amsne 8a1d pestduesAngs/ 004063
i) C1 6 al kylene, branched or unbranched, and

optional |y hayXng wheeiar whenesdiét eptoabbnsipstitntidn comprises a
cycl oal kyl or heterocyclyl funcgjons in or .attac

e

to the chain; j) cobsiptuiehheiRrPes f@?bﬁ%ﬁ%@mB?lssgagaiﬁmn
unbranced, and opty ' .5 one or nore
het er oat ons, aryIfhgggbégfﬁgﬁh%%ﬁheterocyclyI
functions in or attached to the chagﬂL“bg C2, 12
al kynyl ene, branched or unbranced" and f?ghally
havi ng one or nore heteroatons, aryl, cycloal kyl or
het erocyclyl functions in or attdbhéK=V%C¥ﬂEY%hain; 10
1) optionally substituted aryl ene;

iii. C(=W)NHy;

iv. C(=W)NH-aryl;
v. C(=W)NH-alkyl;
vi. C(=W)N-di-alkyl;
vii. C(=W)N(alkyD-aryl;
viii. o-amino acid;
iX. o-amino ester;
X. o-amino-carboxamide;
xi. [B-amino acid;
xii. P-amino ester; or
xiii. PB-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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25

m O al kyl ene, branched or unbranched, and optionally
having one or nore heteroatons, aryl, cycloal kyl or

whedeosayrl yl  functions in or attached to thePCha205/004063

n) aral kyl ene, branched or unbranched, and optionally
havi ng one 15 or nore heteroatons, aryl, cycl oal kyl
or het erocycliyl Cf_yalkylenasbranehedroratibeapikeil, tapd topgionally having

chain; o) optionally substituted cyclpal kyl ;. and
optional |y subsP?t ¢ e8He i‘%ﬁe@ y P& Y%lkyi"orn%é/%@(gydyl

joined by any dggi.fi&s ihio ggme@[o @ley;hgagnbi nati on of
20 desired |inkages. Each R4', R5', R6' and R’

Lo RN S A

g NRR2; h NHS6£3 or Rore heteddtemhdC1argl, adykIdalkyl Jor heterocyclyl
S(O"R2; 5 k. aryl; 1. heterocycle; M Cl1 6 alkyl;
n. C2 6 al kenyl fincgonsdp og aiiaqbgthiq the haiy;

C(=W-S(OnR2; q. C(=W-S(O),,- NRR2; r.
C(=W-aryl; sk CotWallghidehe, branchedNorh eﬂnbrancgi;l and quptionally

having one or more heteroatoms, aryl, cycloalkyl or

heterocyclyl functions in or attached to the chain;
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;

e. CFs;

£ OR’
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15 U C(=W-NR2R2; each of which optionally nmaybe
substituted with one or nore of : |I. OR2; II. S(O"

W®R20064054182 C(=W - S(O) " R2; 20 IV. :W - S( O " NReR2B20384/004063

C(=W-aryl; VI. C(=W-alkyl; WVI. C(=W-heterocycl e;

VITlI. C(=WNR2R2; 270 WD 2006/ 054182 PCT/ | B2005/ 004063
IX. H X NORRR¥I. CN; XII. CF3; 5 X I1. hal ogen;
XIV. NHS(O.R2; XV. NHCO C1.3 al kyl; Xvi. aryl;
XVIL. hgterogy@®) 210 XVI11. CL_6 alkyl; XX C2_6
al kenyl ;" XX %“ af kynyl; or XXI. NR2R2; and Each
R2", R3!, R4} ", and.R6" independently is: 15 bb)
H, cc) hal ogw&g&,}? al%@é’; ee) CN, ff) OR2; 20 g9)
SR2;  hh) NH2; 5

J- S(O)R%;

k. aryl;

L heterocycle;

m. Ci.6 alkyl;
n. C,6 alkenyl,;
0. C,. alkynyl;
p.  CEW)-SOMR’;
¢ CEW)-S(0)-NR'RY
T. CE=EW)-aryl;
S. C(=W)-alkyl;
t. C(=W)-heterocycle; or
w C(=W)-NR’R?;
each of which optionally may be substituted with one or more of :
I  OR%
II.  S(O)R%
M.  CEW)-S(0).R%
IV.  C(EW)-S(0)-NR’R?;
V. C(E=EW)-aryl;
VL. C(EW)-alkyl;
VIL. C(=W)-heterocycle;

VI C(EW)NRRY
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ii) NR2R3; JJ) N(R2)-C(W-Cl-4 alkyl; kk)
N(R) - SC2- C1- 4" al kyl ; 271 WD 2006/ 054182

WE@N6OBABNS5/ 004063 11) Cl-6 alkyl: nm) C2_6 aP&BIBAS/004063

nn) C2-6 al kyYnYl; o0o0) aryl; 5 pp) CF3; qq)
CR2ZR2-S(On R3; rr) CRRR2ZNR2R3; ss) COH, tt)
CR2R2- C(=W R2; 1fX.uu)Hacyl; vv) C(=WR2; ww)
C(=WOR2; xx) C(=WSR2; yy) C(=W-NR2R3; 15 zz)
C(=W NH(CH2) P (amno agjiy). resi due); aaa) amino

resi due; or bbb) A (amnd acid residue); wherein any
of the above opti&Eallégpay be substituted; or
alternatively, R2™%or * may be joined to Y to form
an optionally substituted bicyclic or 20 tricyclic
phosphoryl at ed heX& oc{&be conprising 4-14 nenbers.
15. The conpound of claim 14 wherein R5' is hal ogen,

CH3, CN, CF3 or N&R1. Balogdhie conpound of claim 15
wherein R5' is C. 23. The conpound of claim 14

PCT/ | B2005/ 004065° 734, TR @nbound of ol ai m 14
carboxart de. 26, o coaRe-dtof ai m 14 wherein X is
substituted or unsubstituted phenyl.
XVL aryl;
XVII. heterocycle;
XVIII. Ci alkyl;
XIX. Cygalkenyl;
XX. Cyealkynyl; or
XXI. NR’R’; and
Each R*,RY, R*””,R¥, and RY independently is:
bb) H;
cc) halogen;
dd) NO;
ee) CN;
ffy OR?;
gg) SR’;
hh) NH;
ii) NR’R?;
i) NR®)-C(=W)-Cy4 alkyl;

kk) N(R*)-S0,-C1.4 alkyl;
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26. The conpound of claim 14 wherein Yis -OCl-6

al kyl. 5 27. The conpound of claim 1l wherein the
wae@oeowposHis2z i s of Formula (C): R4" R5" R3" R6 PCT/IK2003004063

R&'W E'"(YYm Re# Nflr\-z R6' 7RI (O or a

pharmaceutical |y acceptable salt, prodrug, N oxide,

quat er ng@y yCdlkg; sStereochem cal isomer or tautoner

t hereof, wherein: Y is: 10 a. 3-14 nenbered

carbocy," %a terocycle, any of which may
conpris'= a m3' ocy fc bi cyclic, tricyclic or spiro
structure hal ogen; 15 e. CF3; f.
d-6 al RHIC 6 aI kenyl h. C2-6 al kynyl; i.

al kyl heter ocycl e; 20 j. NH2; 273 WD 2006/ 054182
PCT/ | BZ@G)SerD4063 k. NH al kyI ;1. Ndialkyl; m
NH-aryl; n. Nalkaryl; 5 o. Naralkyl; p.
NH- het elgrgEl;e;

qq) CR?R%-S(0),-R%;

) CR’R*NR’R’;

ss) C-OH;

tt) CR*R%-C(=W)R%;

uu) acyl;

vv) C(EW)R?,

ww) C(=W)OR?;

xx) C(EW)SR?;

yy) C=W)-NR'R’;

77) C(=W)NH(CH2)p-(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 or

tricyclic phosphorylated heterocycle comprising 4-14 members.
15. The compound of claim 14 wherein R% is halogen, CH3, CN, CF; or NO,.
22.  The compound of claim 15 wherein R” is CL

23.  The compound of claim 14 wherein W is O or S.
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g. N-al kyl-heterocycle; r. Nalkenyl-heterocycle; s.
N-al kynyl - heterocycle; 10 t. Oal kyl; u. O al kenyl;

wo 200008418y nyl ;  w. O al kylaryl; x. Oaryl; 15PgT/1B2005/004063
0- heterocycle; z. Oaralkyl; aa. O-carbocycle; bb.
SR2; or cc. NR2R3; 20 Z is: aaa) H, bbb) al koxy;

24. cCThe Ndpoudd dpf N{dn( RB) whétéih WOIL2 0P6i60HEK1 8@bstituted amido or
PCT/ | BZOOpS/ 004063 eee) OR2; fff) carboxam do; ggg)
Ggigemidenhh) acyl; 5 iii) S(ONR2; jjj) S(Ori NR2R3;
kkk) Cl1-6 al kyl; 111) C2-6 al kenyl; mm) C2-6

25. al Kfaybmpol sfvldinal kwhstein X gowpstantedioy unsubsipipyed phenyl.
het erocycl e; qqq) al kyl -heterocycl e;

26.  The compound of claim 14 wherein Y is —0-Cj.¢ alkyl.

5 27.  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:

10 a. 3-14 membered carbocycle, aryl, heterocycle, any of which may comprise

a monocyclic, bicyclic, tricyclic or spiro structure;
b. H;
c. OH;
d. halogen;
15 e. CFs;
f. Ci¢alkyl;
g. Cy¢ alkenyl;
h. C,¢ alkynyl;
i. alkylheterocycle;

20 j. NHy;

273



10

15

20

rrr) aryl; 15 sss) CN, ttt) C(=W-R2; uuu)
(=W NH C(R2) (R2) - (=W - N(R2) (R2) ;  vvv)

w@eoodpbsP( =W (R2) - A- R2;  www) C(=W NH A- S( O) nPCIREB20@&004063

xxX) C(=W NH CR2R3-S(O n -NR2R3; vyyy)
C(=W-NHA-C(=W-N(R) (R3); zzz) C(=W-N(R2)(R3);
aaaalk, OWEWIkHH A- R2;  bbbb) C(=W-NH NHR2; 275 WO
2006/ 054182 PCT/ 1 B2005/ 004063 cccc)

R2 NH C(R2) (R3 =W- N(R2) (R3);
dddd)(’\y% ()C(W A(R2) (R3) (=W - N(R2) (R3)

R2; eeee)

=W-NHA-C(=W-NH2; 5 ffff)

C(Rz R‘ﬁ‘?@% gggg) O(R2) (R2) -NH-R2;  hhhh) A-S(Ori
R2; iiii) C(=W-AC(=W-A-C(=WR3; jjjj) AR 10
kkkk)n. C(\I:a\lkary]o)RZ 1111) C(=W-A-C(=W-NH2; rmnm
an am no acid residue; nnnn) C(=W-N(R2)-A-(am no acid

resi dyeN,arg]gg; B) C( =W -N(R2) - A-(anmi no acid
resi due) - -R2; 15 pppp) C(=W-ami no acid residue;

s am no acid d A- R2:
?9?93 &W& e T S s Ry tey

H{Z;ﬁ%eterocyc euuu) C(=W - N N(R2) - A- (=W R2;

*-.Q

r. N-alkenyl-heterocycle;

s. N-alkynyl-heterocycle;

t. O-alkyl;

u. O-alkenyl;

v. O-alkynyl;

w. O-alkylaryl;

Xx. O-aryl;

y. O-heterocycle;

z. O-aralkyl;

aa. O-carbocycle;

bb. SR%; or

cc. NR*R?;

Z is:

aaa) H;
bbb) alkoxy;
cce) NO,;

ddd)  NRH®R®;
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vvvv) C(=W-NR2)-C(=W-R3; www) C(=W -A-NH C(=W R2;
XxXxx) C(=W-A- N+ C(=WOR3; yyyy) C(=W-A-R3; 276 WO

WQo6/H8Ha4182 PCT/ |1 B2005/ 004063 zzz2z) PCT/IB2005/004063

C(=W-NH NH CH2- C(=W R2; aaa) P(=W (R2)(R2); or Dbbb)
A-P(=W (R2) (R2) ; wherein each of the foregoing Y and Z
i ndependendey may O®¥; 5 unsubstituted or substituted
by one or nore of: nn) H o00) CL 6 alkyl; pp) alkoxy;

qd) OH  10Rhi8%¥8nidoSs) halo;  tt) NRZR2; uu)
optionally Qﬁ%rst?%ﬁlt ed ar yl; vv) optionally

substituted heterocyclyl; 15 w O C(=W-al kyl; xx)
C(=W - OR2; 888}y) cﬂ“g‘%’z) NC2; aaa) NH C(=W-al kyl; 20
bbb) NH-S(On al kyl; ccc) NHS(O,,- NR2R2; or ddd)
C3_6 cycl dadiRyl ; Weyls: h) 0; 277 WO 2006/ 054182

PCT/ |1 B2005/ 004063 i) S;

iii) S(0)R%;

jij) S(0)-NR’R’;

kkk) Ci-6 alkyl;
1) Cy.6 alkenyl,;

mmm)  Cygalkynyl;
nnn) alkaryl;
000) aralkyl;
PPD) heterocycle;

qqq) alkyl-heterocycle;

sss) CN;

ttt) C(=W)-R%;

uu) C(=W)NH-CRA)R)-C=EW)-NRAR?);
VVv) C(=W)NH-P(=W)(R?)-A-R?;

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

xxx)  CEW)NH-CR?R’-S(0), -NR’R’;

yyy)  CEW)-NH-A-CEW)NRHR);

zzz) CEW)-NRIRY):;

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

bbbb)  C(=W)-NH-NH-R?;
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J) NH k) NNR2)(R2); 1) N(R2); 5 mM NOH or n)
NOalkyl; Rlis: 1) H m R2;, 10 n) C(=W-R2; 0)

W@eeoNhsR2); p) C(=W-S(R2); qg) C(=W - NH R2PCT/IB2005/004063

C(=W-N(R (R2); 15 s) C(=W-NH A-(am no acid reS|due)
t) A-(amno acid residue)

- : V)
S( O 2- N( R2pt82) | @WWDWM(R%)O&%)W(@%W Gfﬁff)lﬁﬁ JCEW)-
substltuted?\%/ ne3or more: 20 i. C1_6 alkyl; ii. OH
W

iii. al koxy Ray yl; v. halo; 278 WO 2006/ 054182
PCT/ | 82005/ 004063 vi. CN VI i. NO2; or wviii.

N(R2) (R2) ;dddiach RZ=W5:NB- R:CC) H, ddd) OH, eee)
hal ogen; fff) optionally substituted, branched or
unbr anchede@bky! ; C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH,;

fEff) CRHRIR);

ggge)  CRHE’)NHR’;

hhhh) A-S(O)-R%;

iiii) C(=W)-A-C(=W)-A-C(=W)R’;

iiii) A-R%;

Kikk)  C(=W)-(O)R%

1111) C(=W)-A-C(=W)-NHy;

mmmm) an amino acid residue;

nmnn)  C(=W)-N(R?)-A-(amino acid residue);

0000)  C(E=EW)-N(R?)-A-(amino acid residqe)-C(=W)—R2 ;

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

qqqq)  C(=W)-NR?)-A-(amino acid residue)-A-C(=W)-R>;

1rtr) C(=W)-OR?;

5S88) C=EW)-SRY;

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

wuuy)  C(EW)-NH-NRY-A-C(=W)R%;

vwvv)  CEW)-NRD-CEW)-R?;

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

xxxx)  C(=W)-A-NH-C(=W)OR?;

yyyy)  CEW)-ARY
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ggg) optionally substituted, branched or unbranched
al kenyl; 10 hhh) optionally substituted, branched or

wamcasabed al kynyl; iii) 3-14 nmenbered car boRgTAB2005/004063

j]j) alkylheterocycle; kkk) acyl; 111) carboxam do;
15 mmm) carbanmoyl; nnn) al koxy; o0oo0) optionally

substi t ut egzaryl ; C(HEWY)INENH-@CIE- LCEWIRTst i t ut ed

aral kyl; qgq) optionally substituted al kylaryl; 20

rer) Oal hkgnyl; ttt) O al kynyl; uuu)

O al kary k% M@Wc@?@)kw 279 WO 2006/ 054182

PCT/ | 82005/ 0] car bocycl e; xxx)

0- heter oc;}ﬂq 8ﬁ* S{iww zzz) CF3; 5 aaaa) CN

bbbb) S(Ori R3; cccc) dddd) NH-

ceee) NwOErsi - eachl of 1thef ffmﬁgmmc?’ \R}1§| |indengg oy By ve

C(H%\;%um %d?oj%%lﬁ% g%q\'hy g%%r ‘%EP%?& % R3; iiii)

C( al kyl ) 2- nsnS%nRs;

00) Cy.6 alkyl;

pp) alkoxy;

qq) OH;

) 0XO0;

ss) halo;

tt) NR?R?;

uu) optionally substituted aryl;
vv) optionally substituted heterocyclyl;
WW) O-C(=W)-alkyl;

xx) C(=W)-OR?;

yy) CN;

zz) NO»;

aaa) NH-C(=W)-alkyl;
bbb) NH-S(O),-alkyl;
cee) NH-S(0),-NR*R?; or

ddd) Cs.¢ cycloalkyl;

W is:

h) O;
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1111) CH(alkyl)-S (OnR3; mmm) C(al kyl)2-NH2; nnnn)
CH(al kyl )-N(al kyl ) R3; 0000) CR3R2-NR3R3; 20 pppp)

w@kbioad1ky | ) R3;  gqgq) CH(al kyl )-NHR3; rrrr) PCT/IB2005/004063

C(al kyl)2-NHR3; ssss) C(al kyl)2-N(al kyl )R3; tttt)
CH2- C(=W H, 280 WO 2006/ 054182 PCT/|1B2005/ 004063

uuuu) le)2 S(=Wal kyl; vvvv) CR3R3-C(=WR3; wwww)

A-R3 O(R3)2-C(=WR3; 5 yyyy) CH2-C(=WH,

zzzz) Wal kenyl ; aaaaa) CH(al kenyl)-C(=W H;
bbbbb) R3; ccccc) CH(NH) -S(O " R3; or 10 ddddd)
A- N( NH) Iy sai d optional substitution

conpri s?g N\r/ﬁ&)?(h?%re of i. a substituted or
unsubstltuted heterocycle; ii. C(=WOaryl; iii.

C(=W O d) KMRY; 15 iv. C(=WNH2; v. C(=WNHal kyl; A.
C(=W NHaryl; vii. C(=WN-di-alkyl; wviii.

( V\)N(th(NLQ)Habyl 20 ix. a-amno acid; X a-amno
ester; xi. a-am no-carboxan de;

n) N-O-alkyl;

R!is:

D H

m) R%;

n) C(=W)-R’;

0) C(=W)-0R?);

p) CEW)-SRY);

@ CEW)-NH-RY;

1 CEW)-NR)HRY;

s) C(=W)-NH-A-(amino acid residue);
f) A-(amino acid residue)-R%;
) S(0)-R%; or

V) S(OR-NR)R;

any of which optionally may be substituted by one or more:

1. Ci.¢ alkyl;
ii. OH;

1ii. alkoxy;
1v. aryl;

V. halo;
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Xii. (3-amno acid; xiii. (3-amno ester; or 281 WD
2006/ 054182 PCT/ 1 B2005/ 004063 xi V.

W@ 3008054182 car boxam de; Each R3 is: bb) H  cchCIH2085/004063

dd) d-6 alkyl; ee) C2_6 alkenyl; ff) C2-6 al kynyl;
gg) al koxy; hh) CF3; 10 ii) CN, jj) amno; Kkk)
NR2R2; 11) @ial kydN; mm) 0-al kenyl ; 15 nn) O-al kynyl ;
00) (R)(R2)-S(O.NLR2i pp) AR2)(R2)-S(0O.CF3; qq)
CR (R -rl1H2i,:.rr) heterocycle; 20 ss)

O(R2) (R) - NR2RZ; tI\tJA?z’g%R)(R)-CFWRZ: uu) aryl; vv)
carbocycle; ww hete cle; 282 WO 2006/ 054182

PCT/ | B2005/ 004963 ﬁ@ﬁ%u oal kyl ; yy) alkaryl; zz)

al kyl het er ocycl e;

Fach R* is:
cce) H;
ddd) OH;
eee) halogen;

fff) optionally substituted, branched or unbranched alkyl;

ggg) optionally substituted, branched or unbranched alkenyl;
hhh) optionally substituted, branched or unbranched alkynyl;
iii) 3-14 membered carbocycle;

jij) alkylheterocycle;

kkk) acyl;

111) carboxamido;

mmm) carbamoyl;

nnn) alkoxy;

000) optionally substituted aryl;

PPP) optionally substituted aralkyl;

qqq) optionally substituted alkylaryl;

rrr) O-alkyl;

$ss) O-alkenyl;

ttt) O-alkynyl;

uuu) O-alkaryl;

vvv) O-aralkyl;
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aaa) aral kyl; or 5 bbb) heterocycle-al kyl; any of
whi ch may be unsubstituted or substituted with one or

woreooe/08€181 he foll ow ng taken in any conbi nat i BOT/IB2)05/004063

halo; ii) OH 10 iii) OR2; iv) SR2; v) COOH wvi)

carboxylic acid ester; vii) C(=WR2; 15 viii)

C(—V\)CRZ W) C(@Wam&;yclex) C(=W SR2; xi)
A-C(=WNH2; xii) C(=WNR2R3; 20 xiii) NR2R2; XxiV)

NRZR3;  xw) g?z Sg@leter clekVi ) NWC(=W - Cl_6al kyl ;
xvii) S(OT. 006/ 054182 PCT/ | B2005/ 004063

xviii) Cl- 6a§ koxy:. Xi tn) Cl-6 thioether; xx) amno acid
resi due; ' H R no acid residue); 5 xxii)
C(=W N+ A- (ami no aci d residue); and xxiii) wherein
when sai d z8pt i onaCFsubstitution conprises a
substituted heterocycle, then substitution is
sel ect ed fdagayp t heQp;oup consisting of: 10 |I.
A=WOCaryl;

bbbb)  S(O)-R;

ccee) NRHR?);

dddd)  NH-S(0),-R’;

eeee) NHC(=W)-aryl;

ffft) NHC(=W)alkyl;

ggeg) NHC(=W)-heterocycle;

hhhh) CH,-S(O).R’;

iii)) C(=W)R>;

jiii) CEW)NRR’;

k)  Calkyl)s-S(O):R;

1111) CH(alkyl)-S(0)oR?;

mmmm) C(alkyl);-NHy;

nnnn)  CH(alkyl)-N(alkyDR’;

0000)  CRRENR’R’;

pppp)  CH,N(alkyDR’;

qqqq)  CH(alkyl)-NHR’;

1117) C(alkyl),-NHR?;

ssss) C(a11<yl)2~N(a1ky1)R3;

tttt) CH,-C(=W)H;
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1. C(=WOalkyl; I1l. C(=WNH2; V. C(=WNH aryl;
V. C(=WNHal kyl; 15 VI. C(=WN-di-al kyl; WVI.

w@oodpbliat kyl )-aryl; VIII. a-anm no acid; | X BEHIB2G/004063

ester; X. a-am no-carboxanm de; 20 XI. (3-am no acid;
XI'l. (3-amino ester; or X I1. (3-am no-carboxam de;
taken al ongu@ i n GEyCEONRlNdES i on; n independently is
O, 1 or 2; 25 Ais a disubstituted spacer selected
fromthe g coqﬁggpi 3. 284 WD 2006/ 054182
PCT/ | B2005/ 004063 ~a. C1_6 ‘al kyl ene, branched or
unbranched, and optignally having one or nore

het er oat on&VYa¥ Y1 ,*Cycl oal kyl or heterocycl yl
functions in or attaghed to the chain; b. C2_12

al keny| enexxt)ancHe® prCENWRanced, and optional Iy
having 5 one or nore heteroatons, aryl, cycloal kyl or
heterocyclVtwﬂfunqyﬂpaﬁﬂWmﬁpr attached to the chain;
c. C2_12 alkynyl ene, branched or unbranced, and

optional | yzzr?vi n%ﬁggﬁ"ém‘iﬂ% hhet eroatons, aryl,

cycl oal kyl 70 het er nctions in or attached
to the chain;, 10 d tio Ibstituted aryl ene; e.
O al kyl ene,aa"@?)anch@é&g‘fe ﬁ%#%&%ﬁ’td and optionally
having one or nore heteroatons, aryl, cycloal kyl or

het er ocycl iabbe)uncA+Sdﬁ>§R3|;n or attached to the chain;
f. aral kyl ene, branched or unbranched, and optionally

havi ng oneccéﬁ?or CR(SH)S(@),RAt@s, aryl, cycloal kyl
or heterocyclyl functions 1in or attached to the
chai n; ddddd)  A-N(NH)R®;
wherein said optional substitution comprises one or more of:
i. asubstituted or unsubstituted heterocycle;
il. C(=W)O-aryl;
iil. C(=W)0O-alkyl;
1v. C(=W)NH,;
V. C(=W)NH-alkyl;
Vi. C(=W)NH-aryl;
vii. C(=W)N-di-alkyl;

viii. C(=W)N(alkyl)-aryl;

1X. a~amino acid;
X. o-amino ester;
XI. a-amino-carboxamide;

xii.  B-amino acid;

xiii. P-amino ester; or
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g. optionally substituted cycloal kyl; and h.
optionally substituted heterocycle; wherein "A" may be

wQ eooaest1By any desired |inkage or any conbi nat PONIE2005/004063
20 desired |inkages. Each R4'", R', R6' and
RTi ndependently is: a. H;, b. halogen; c¢. NO2; 25 d.
CN, e. CF3; f. OR2 2g5. WB-2006-054d8@nide;
PCT/ | 82005/ 004063 g. NR2R2; h. NHS(O nR2; i.

H?Q g.alkyl; j. S(OnR2; 5 k. aryl; 1.
he rocyc[e m d-6 alkyl; n. C2_6 alkenyl; o.
CZ6aI§§)r}¥ 10 p. C(=W-S(OnR2; q. C(=W-5O,, -
NR2R2; C(=W-aryl; s. C(=W-al kyl; t.
C(=W -heterocycle; or 15 U C(=W-NR2R2; each of
vvh| ch optd @Hal | y maybe substituted with one or nore of
OR2; ii. S(O"R2; iii. C(=W-S(Or,R2; 20 iv.

o W SO Cr.s MAR2;

ee) Cyp alkenyl;

ff) Cyealkynyl;

gg) alkoxy;

hh) CF3;

ii) CN;

jj) amino;

kk) NR’R?;

1) O-alkyl;

mm) O-alkenyl;

nn) O-alkynyl;

00) CR*)(R?)-S(0)sNHz;

pp) CR*R?)-S(0):CF3;

qq) C(R*(R?)-NHy;

1r) A-heterocycle;

ss) C(R?)(RH-NR’R%;

tt) CRHR?-CEW)R,

uu) aryl;

vv) carbocycle;

ww) heterocycle;
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v. C(=W-aryl; vi. C(=W-alkyl; wvii.

C(=W - heterocycle; wviii. C(=WNR2R2; 286 WO
wWQo@6/08H4182 PCT/ |1 B2005/ 004063 i x. H X NO2; PCRIB20G404063

xii. CF3; 5 xiii. halogen; xiv. NHS(O" R2; xv.

NHCO- C1_3 al kyl; xvi. aryl; xvii. heterocycle; 10
XViii. ga)&@cmblkyi;; Xi x. C2.6 alkenyl; xx. C2.6

al kynyl ; or XXI NR2R2. Each R3", R4", R5", and R6"

[ ndepen%g%tm 15 a H, b. halogen; c¢. NO2; d.

NH2; h. NR2R3; 1.

N(R2) - C( alk i. N(R2)-S02-Cl-4 alkyl: 287
VO 2006?@\5/%@% t %1%2005/ 004063 k. Cl -6 alkyl:

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;
it) OH;
ity OR?
v) SRZ;
V) COOH;

Vi) carboxylic acid ester;
vii) CEW)RY

vii) C(=W)OR?;

ix) CEW)OR’,

x)  CEW)SRY

x1) A-C(=W)NHp,;

xii) CEW)NRZRY

xiii) NR*R%

Xiv) NRR?;

xv)  NR%-S(0).R%

xvi) NR:C(=W)-Cy.ealkyl;

xvil)  S(O).R%;
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1. C2.6 alkenyl; m C2.6 alkynyl; n. aryl; 5 0. CF3;
r

p. CRZR2-S(On R3; . CRZRZN .2R3; r. COH s.
WERHRASA-W R2; 10 t. acyl; U C(=WR2; v. QCINERE/004063

w. C(=WSR2; x. C(=W-NRZR3; 15 vy.

C(=W NH(CH2) p-(am no acid residue); z. am no residue;
or aa. A-(amno acid resiviile)C.calkerkgi n any of the
above optionally maybe substituted; wherein -------

i ndi cates the presence % rkg}@e@l%r doubl e bond,
where: 20 when ------- d)acatles t he presence of a

doubl e bond, each Y and T. i ndepe J. :

k. N or 1. SR2; 288 V@XQOO% ri“g@qgﬁlﬁ 82005/ 004063
wth the caveat that one of Y and T nust be CR2; when
------- i ndi cates the pregenddtoh- (amBormgidresigne); t hen
each Y and T independently is: M CR2;, 5 n. O o.

NR2; or p. SR2; with tne;ii)av@(aiW)‘I‘ﬂﬁ{A-(meinofacMmsiduéD; and
nust be CR2; and

xxiii) wherein when said optional substitution
comprises a substituted heterocycle, then
substitution is selected from the group

consisting of:

L CEW)O-aryl;

1L C=EW)0-alkyl;

.  C(=W)NHy;

IV. C(EW)NH-aryl;

V. C=EW)NH-alkyl,

VL. C(EW)N-di-alkyl;

VII.  CEW)N(alkyl)-aryl;

VIII. a-amino acid;

IX. o-amino ester;

X. a-amino-carboxamide;

XI.  B-amino acid;

XII. B-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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mis 1 or 2, with the proviso that mcan only be 2 for
T or Y=CR. 10 22. The conpound of claim21 wherein

WoRN06i0541BAl ogen, CH3, CN, CF3 or NO2. 23. ThePCDIROUI 4063

of claim22 wherein R5' is O. 24. The conpound of

claim 21 wherein Z is optionally substituted am do or

car boxani de. a25C,_¢ alkglenoipanched afr wbeanehl] anth@ptomallfy having
is 0 or S. 15 26.. The coggoungo of clfi m21 ere'hn[ Y -
is -OCL 6 al kyPRe »7 A RSEAOMS | Txh DSBS TToReterocyely

conpri sing an HeVetibSah e aftackbd etk ¢Raigount of  a
3- phosphoi ndol e conpound or its pharmaceutically

acceptable salt . prodru st e i t r .
e oL o3t B GBS SHh RRpty hvins

accept abl e carrpgs @rmdid weRtoaling Saryllheyctualipdsart heterocyclyl
of claim27 wherein the S-Ehosphoi ndoles is in the

formof a phosfmstiens i o5laBaGhiee futhe chain;

phosphort hi oate, or a phosphoram date. 29. The
conposition of ¢hLa nldhykher dranchéie @ompbranded, samd optionally
phosphate or a _phosphonate. 30. The co&posit' on o

clai m 27 wher ei HaYIR8 OBRPOUNEOTS REIFIOAIOMSs Bt 1Gyclegliyl or
at_the 2 25 pogif}piclyPRfci¥hs2h 8PARRABH the chain;
PCT/ | B2005/ 004085 51 yTﬁccoﬁpositi on of claim?27
wherein the cpnmpound.is stituted at the nitrogen

of the indol e& gptionally sy $ BT ¢l at m 27

conprising an effective anti-HV treatnent anmount of .

a conpound ofe.ciQrilirglene, Brandghed ey uptyapgheyl; gnd optionally having
pharmaceuti cal | y acce to?blh%técge!tcgms éla/?rgf(ﬁ%k 1 or heterocyclyl
st er eoi sonmer, t a0t otrer” OX1 de or qudt e naryyam ne,

with a pharmaceuidtions Inyoracaertablie chainyi er or

di luent. 33. The conposition of claim27 wherein the

ant “HV agent, SSIRIBE, bflclid b Bbrpkfat knd BRIl having one
accept abl e car r iof inorehetelioltoanst aryl, @y8lbalkTher heterocyclyl functions
phar maceuti cal conposi gié)n }01f cl.aim 33 wherein the

other anti-H Vv dBehattached to thehaite ¢ ranscri pt ase

i nhibitor. 35. The pharmaceutical conposition of claim

33 wherein thg aphenalpraubstitited agdoalkylsand rever se
transcriptase inhibitor. 36. The pharnmaceuti cal

conposi tion of, pabMIBuskhanRi RetehRyERYer se
transcri pt ase

wherein “A” may be joined by any desired linkage or any combination of

desired linkages.

EachR¥,R%, RY and R” independently is:

a. H;

b. halogen;
c. NO,;

d. CN;

e. CFs;

f.  OR’
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WO eWe/0SH81 r anscri pt ase.

15 inhibitor induces a nutation |lysine 103 -
asparagi ne and/or tyrosine 181 -) cysteine in HYV

of a 3-phosphoi ndol e conpound or its pharnmaceutically
acceptable salt, prodrug, stereoisoner, tautoner,

N- oxi de'g. or NRf®RPgrnary amine, with a pharmaceutically
acceptable carrier or diluent in the 20 manufacture of
a nmedi canment .treatment or prophylaxis of an

HI VvV infgbtioghﬁﬂﬁbgg%ost. 38. The use of claim 37
wherein.the 3- sphoindoles is in the formof a
phosphate, iugﬂgéghﬁﬂg¥e, a phosphorthioate, or a
phosphor am date. 39. The use of claim 37 wherein the
conpound- i s ®(EMBSphat e or a phosphonate. 25 40. The
use of claim 37 wherein the conpound is further
substituted afylf he 2 position. 41. The use of claim
37 wherein the conmpound is substituted at the nitrogen
of the 4indohg:. 42.e/he use of claim37 wherein the
conpound is a conpouhd of one of clains 1, 9, or 16,
or its pharnqgegﬁ%gally acceptabl e salt, prodrug,

st er eoi $Bner ,“1ts mer, N 290 WO 2006/ 054182

PCT/ | B2005/ 004063 oxi de or quaternary am ne,

opti onald.y wi®s akeulylr maceutical ly acceptable carrier
or diluent. 43. The use of claim 37 wherein the host
is a human. 43, abgytse of claim 37 wherein the
conmpound is adm nistered in conbination and/or 5

al ternatjon w t one other anti-HV agent,
optionaﬂfy mn?%ﬂgﬁ%ﬁggﬁgceutically acceptable carrier
or diluent. 45 _The use of ,claim 44 wherein the other
anti-HIVLageH¥6ﬂ¥}§«?b§g$§%5transcriptase i nhi bi tor
46. The use of claim45 wherein the reverse

t ranscr impt aseCE=W)-miyl;or i nduces a 10 nutation |ysine
103 -> asparagi ne and/or tyrosine 181 -) cysteine in
H'V reverse ¢-appekiypt ase. 47. The use of claim 37,
wherein the H'V has a nutation at |ysine 103 -3

aspar agi ne i/ tyrosine 1814 cysteine in HV
reverse ran§§€ﬁg?3§§pcxg§(¥he use of claim 37 wherein
the HV is resistant ,tg one or nore reverse 15
transcript aseCETIMIDIR Bri(s). 49. The use of claim 38
wherein the conmpound is adninistered in conbination

cacBR@4Bich optionally may be substituted with one or more of :

i. OR?;

ii. S(O).R%;

iii. C(EW)-S(O)R?

iv.  C(EW)-S(O)-NR’R?;
V. C(=W)-aryl;

vi. CEW)-alkyl;

vii.  C(=W)-heterocycle;

viii. CEW)NRR?;
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alternation wwth at | east one other anti-HV agent,
optionally with a pharmaceutically acceptable carrier

woroodiob41ent . 50. Use of an anti-H V effective pCRPmBANEN04063

anmount of a 3-phosphoi ndol e conmpound 20 or its

phar maceutical ly acceptable salt, prodrug,

st ereoi soner jx.t auggner, N-oxide or quaternary am ne,
optionally with a pharmaceutically acceptable carrier
or diluent ig th nuf acture of a medi canent for for
sal vage therapy in the treatment or prophylaxis of an
H V infection.in §ﬁ§°St" 51. The use of claim?50
wherein the &bnpo is a conpound of one of clains 1,
9, 25 or 16, or its pharnaceutically acceptable salt,
prodrug, stemxsoi séifey, tautoner, N oxide or
guaternary am ne. 52. The use of claimb50 wherein the
conpound is adn nikgtogekd i n conbi nation and/ or
alternation with at |'east one other anti-HV agent,

gftg?P3LL¥.m%§g araﬁgkﬁﬁggutically acceptable carrier
XV. NHCO-Ci.3 alkyl;
xvi.  aryl;
xvil. heterocycle;
xviit. Ci alkyl;
xix. Cp¢ alkenyl;
XX. Cy.6 alkynyl; or
xxi. NR’R%
Each R¥, R*’, R¥, and R¥ independently is:
a. H;
b. halogen;
¢. NOgy;
d. CN;
e. ORZ;
f. SR’
g NHy;
h. NR’R’;
i N(R*-C(E=W)-Cry alkyl;

j. N(R?-S0,-Ci4 alkyl;
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k. Ci.galkyl;
1. Cys alkenyl;
m. Cy¢ alkynyl;
n. aryl;
5 o. CFs;
p. CRZR%-S(0),R%;
q. CR’R’NR’R’;
r. C-OH;
s. CR?R:-C(=W)R%
10 t. acyl;
u. CEW)RY:
v. C(=W)OR?;
w. C(=W)SR%;
x. C(=EW)-NR’R?;
15 y. C(=W)NH(CHy),~(amino acid residue);
7. 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:
20 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 CR%

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 CRZ; and

mis 1 or2, with the proviso that m can onlybe 2 for T or Y = CR>
22. The compound of claim 21 wherein R is halogen, CHs, CN, CF; 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 catrier

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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oxide or quaternary amine, optionally with a pharmaceutically acceptable carrier or
diluent.

43.  Theuse of claim 37 wherein the host is a human.

44.  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.

45. The use of claim 44 wherein the other anti-HIV agent is a reverse transcriptase
inhibitor.
46. 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.

47.  The use of claim 37, wherein the HIV has a mutation at lysine 103 > asparagine

and/or tyrosine 181 = cysteine in HIV reverse transcriptase.

48. The use of claim 37 wherein the HIV is resistant to one or more reverse

transcriptase inhibitor(s).

49.  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.

50. 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 treatment or

prophylaxis of an HIV infection in a host..

51.  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.

52.  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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