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WO 2006/054182 PCT/1B2005/004063 PHOSPHO-INDOLES AS HIV
INIHBII'ORS CROSS REFERENCE TO RELATED APPLICATIONS This
application claims priority to U.S. Provisional Application Nos. 60/611,061,
wiileth&eptember 16, 2005, 60/711,445 filed August 25, 2005 amdB2005/004063
60/711,565, filed 5 August 26, 2005, all entitled "Phospho-Indoles as ITV
Inhibitors." FIELD OF THE INVENTION The present invention provides
new human immunodeficiency virus (HN) reverse transcriptase inhibitory
compounds artHESPHANBERLESaAS BcePEBbIBEE(R Sprodrugs,
analogs and derivatives. Also included are methods of using these

compounds 1Qfpbih®prepbytaxisand Keasnaept af HkdNsfection and
AIDS, and pharmaceutical compositions that contain the compounds.

BAGHGE BRMNR R FHEIIME TN m%g&afg@leﬁm%&%s/@?ﬁﬁsh

syn e hurman immunodeficie virus (HIV) since’it

filedy Ssnirsebuedde BE i Bilatdgidiréatisevet e AW aceuired/ 711,565, filed
Aud¥iodesiciancy Sy dpmprAtRRBIdN1 383 Aifagalpeint of AIDS

research efforts has been and continues to be the development of

inhibitors of human imm#lrﬁo%e&gile}%ﬁv\(,ir%sr HBI{V-l) reverse transcriptase,

the enzyme responsible Fihe Teverse tEranscription of the retroviral RNA

to proviral DNA (W.C. Greene, New England Journal of Medicine (199}1&,V

324788 DI EeIit SRR R P SERS CBSM S ap4 b mmdefiopeney gvirus (HIV)
revERQCIQHEARSIEOMIRHS6}H) U tidd 8- 34d. dnirbitassindusieme acosaiansisars,

reverse transcriptase inhibitors or INTNRTIs that pind to a specific
ProgiigS e e Ff%“ﬁ‘l”(?"?%vélé% pakderistade %“B&%Fﬁ%%%%%nﬁfémds
for ahd piteterecwitinte verse dnansCifiiomyctieithend|eliry) thel coifonmatitioes]
conds Otsr{gorlysot%gtttxo%g th%iee\égrse Etlri%{g}scriptase, thus leading to

oncompetitive iRAbion oF the enzyme (Kohlstaedt et al., Science (1992),

256:1783- 25 90). WO 2006/054182 PCT/182005/004063 Several

classes of compoundBHASROERR RIEHEHAYASRINRTIS of HIV. Examples

of these include: 1) 1-[(2-hydroxyethoxy)methyl]-6-(phenylthio)thymines

(HEREh {Fanakaepalnds Mee: Chem. a8Es34E 348-5dRiontikiscet lalman

e B S v L s D otk Pk
acquired immunodeficiency syndrome (AIDS) in 1983. A focal point of AIDS research
efforts has been and continues to be the development of inhibitors of human
immunodeficiency viras (HIV-1) reverse transcriptase, the enzyme responsible for the
reverse franscription of the retroviral RNA to proviral DNA (W.C. Greene, New England
Journal of Medicine (1991), 324:308-17;, Mitsuya et al., Science (1990), 249:1533-44;
E.J. DeClercq, Retrovirus (1992), 8:119-34). Inhibitors include non-nucleoside reverse
transcriptase inhibitors or NNRTIs that bind to a specific allosteric site of the HIV

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




2) bis(heteroaryl)piperazines (BHAP) (Romero et al., J. Med. Chem.
(1993), 36:1505-8); 3) dihydroalkoxybenzyloxopyrimidine (DABO) (Danel
et at, Acta Chemica 10 Scandinavica (1997), 51:426-30; Mai et al., J.
wWaleds®@hant. (1997), 40:1447-54); 4) 2', PCT/IB2005/004063

5'-bis-O-(tertbutyldimethylsilyl)-3'-Spiro-5"-(4"-amino-1", 2"-oxathiole-2",
2"-dioxide)pyrimidines (TSAQO) (Balzarini et at, PNAS USA ,
89532 9BRSEpRENSIEHROIRASZ BR)IEniBEFR 2 (BEHEFS dBTivah e%s%%B%ﬂ Y-

Pxabied JEE:GhENAe: 15 (1995), 38:4929-36; Cantrell et al., J. Med. Chem.
(1996), 39:4261-74); 6) tetrahydro-imidazo[4,5,1

j( ][Lﬁh?@ﬁg@?j@&gﬁ@@%ﬁbﬁ}@ﬁﬁ;g@%%ﬁb?ﬁ%miﬁQI)IB?QT]VQT;T@@@{EL et al, J.
auwels et al. tur 470-4); ) - u )
im Q@EB{%%\;%géi (%éiggl)] biica %ﬁs I\ell%o a\N@%%ﬁ%%)s TCLB_%%%%%
3 ScianBsndhet)alzoJﬁlg@DMiWﬁéﬂ%&@%w@é&mﬁaawm
derj gé eﬂPQy_\g s etal.,, PNAS USA (1993), 90:1711-15); and 9)
ind Sqe g)e’rlvé%lves .S. Patent No. 5,527,819 to Merck & Co. and

ounterpart PCT. PublicationNep J4L193¢1)Indole derivetives (1993),
e?é?%‘égt i %llﬁ?gf%{r%tggN%@&SZ ,819 assigned to Merck & 25 Co. have
beeit 98B0 be inhibitors of HIV reverse transcriptase. Some of these

compounds exhibited IC50 values against HIV reverse transcriptase at .
8priibpdeatites erlARerIs MR é&br@%ﬁﬂesﬁinﬂ-opﬁg&%&ﬁw

10 subgifyigd indqiesby spaliadiummratalyzeNeaulationisonyewn aKesdie
and an 1odoaniline was also developed at Merck & Co. (Chen et al., J.

é%r;%%edfgig%)g%%b@%ﬂgﬁ?&ﬁﬁsﬁﬁ)-zﬂg@@f%g@%ﬁa@-w, 2”-0;;?&1101@_2”,
V0O, e compounas aisSclos e
e ARSI Sy B DA Bl G oSt e 292

Y-Rodyl N 1s R (lll) in which the variables X, Y, Z, R and R6 are broadly
defined.

5} phenylethylthiazolylthiourea (PETT) derivatives (Bell et al,, J. Med Chem.
15 (1995), 38:4929-36; Cantrell et al., J. Med. Chem. (1996), 39:4261-74);

&) tetrahydro-imidazo{4,5,1-k][1,4]-benzodiazepine-2(1H)-one and —thione (TIBO)
derivaiives (Pauwels et al., Nature (1990}, 343:470-4);

7) phosphorus-substituted imidazole derivatives (PCT Publication No. WO
03/091264 A2 to Gilead Sciences, Inc.);

20 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 &

25 Co. have been shown to be inhibitors of HIV reverse transcriptase. Some of these
compounds exhibited ICso 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., I, 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 sulfonylphenyl indole compounds. The patent reports that the
compounds are active as reverse transcriptase inhibitors and could be
wasgful/éndtise treatment of HIV infection and AIDS. U.S. PatawtiNg2605/604063

6,710,068 to Idenix Pharmaceuticals, Ltd., discloses a class of 10
phenylindoles substituted with at least two moieties other than hydrogen
o BN EPBPOBAR AHGTSLEmRIED PO PBIcAToR G NOBIRAToDY e

foliRGE Rublication Mor i 12q04Y014364 to Idenix Pharmaceuticals
discloses another class of phenylindoles that displays enhanced anti-HIV
activity. These compounc%?I are also substitiited with at least two moieties
other than hydrogen on either 25 o badth rings. In addition, these
compounds incorporate a nu ferent substituents with a

yon the indole, the position shown

in formula (1) above as "Z". Typical pl&ement of substituents is at the 3"
and 5" positions on the phenyl ring, and at the 4’ and 5', 5' and €', or 5'
and 7' positions on the benzo ring{8tthe indole moiety. 20 Bristol Myers
Squibb disclose various optionally substituted indoles, azaindoles,

in whijoRrihzivesbaesd W dlidire B aebressimésfiatdHIv and/or AIDS in
several U.S. patents and U.S. and PCT publications. See U.S. )
PuliliGatRmehtodi20baBRIT0 90 Mrmda /o637 s6isgoers/GogBeps! optionally

subséprgé/ﬁ)ﬁg% it h@ﬁsq W&l@%@ﬁ%@sy@%@g%éﬁﬁmﬁmé' teapounds are

‘Beecham S/P.A dl_sclose_sg?jgt_ionally substituted 25 phenylindoles itE Brv

actixa AsarAYITSEERaGERt AR LrETATE 7od PV BUBIRINThE S SSENERT &

infckb Ve AP R1esteoporosis, cancers, and Alzheimer's disease. 3 WO
2006/054182 PCT/IB2005/004063 Warner-Lambert Company discloses

- varipus indeleiazepneoss, ioXdzeRimoaasaciaiepindnés discloses a class of
benzothiophenes, benzofurans, and indole-2-carbqgxamjdes for t

SRR, BPRIGH T Ve S S0 U e S A DL B OBl i
both\MAR6/RR0TH PETItebtitaton FpAMMDHUGRANFSUbStituted indole

derivatives that are viral 5 integrase inhibitors useful as anti-HIV drugs in
U.SpEnbiigsiieidio N200W00 20888 18304 UcS IdeatenPNosa6; 6 6081 sphekes

,006,787. U.S, Patent No. 5,945, | roth:etal dj es ary
anogjﬁgs% Sm%%l%%%%%%% gle Samgligtes%ééll%%ot%g%%n?e% ﬁt %ngf\tgﬁ e(t!i/ag!f@(ﬁieas,ef;Se
conmpoluingreaticenhiahiisei el it TumgeRTss eHigidbariyVagenign either
or i&%aﬁﬁs.broﬁcggﬂiﬁgﬁ(?nﬁ@ééjié&?xﬁ@@nds incorporate a mumber of different

substituents with a carboxamide functionality at position-2 on the indole, the position

shown in formula (I) above as “Z”. Typical placement of substituents is at the 3" and 57
positions on the phenyl ring, and at the 4’ and 57, 5" and 6’, or 5" and 7° positions on the

benzo ring of the indole moiety.

Bristo! Myers Squibb disclose various optionally substituted indoies, 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 carbamy! substituent that are alleged to have utility in the treatment

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



10

15

20

25

30

10 inflammatory disorders, degenerative diseases of the central nervous
system, and other diseases. U.S. Patent No. 4,866,084 to Gunasekera et
al. teaches certain bisindole alkaloid compounds that have antiviral and
wantitemdrsactivity, including HSV (herpes simplex virus). U.8CPBiBN6/604063
5,935,982 to Dykstra et al. reports a different class of bisindoles that 15

have utility versus retroviral jnfections and especially HIV. U.S. Patent No.
o B A R Gt UPHECTo R A s,
diazsphstitsetpyatheliesmary binnofieanandah auditefeadtivamides for the the
compo .a id 3 j pecTal\Y iRRieyap} )
b R R
bis-indoles and. 20 specifically pro hejr . r iBeLEethaVital viral
nfoRHBRS, And Seg i e B T e Qe 8 o
inteProsadgailitetsatsefischs 05 A Ssvas o BIRCBRPROB R 2 VARG 434 and

U 309%&8%5136@?@%5‘%@%‘39@%3{“%’ that reportedly have antibacterial
“and antiviral activity. 25 U’S. Patent No. 5,830,894 to Pevear et al.

disglogespy;classnf tazngindole gecivativesithat repodieelstiave class of
anti-pestivirus activity, most notably BVDV activity. Indoles have been

indeleeerhamele waisen &t BF dTeamSI BffetAHER PIVISERES IRy sacer viral
dise’%f%@J(iﬁ@ﬁéﬁzgqgme},eé@hi&ﬂs&#@se&gmmmﬁraymh?mmm}uéesmses,
. _the treatment of osteoporosis hased on their abjlity to inhibi o]
e S
dis 225,390, also to Farina et al., teaches another 4 WO 2006/054182

PCT/IB2005/004063 group of indole derivatives, termed heteroaromatic
pentadichoiniasid de66Avas, Glsuddethet wbitarhns ofitscbishrnsaligamid

Patent Np, 5,489,685. ' |, di - ie nds,
comBAIINS I3 & 1 Oy A R O N e
virtspalthBnPoEm 9351952 knBukstraticlercape b d Brmic af ffitaragesthat

ha DR RS RIS A0RIRS M sindugR ByatigRsmthe virus that reduce the
efficacy of the drug. This was apparently the problem exhibited by the

Mergkdnaglesing. S Satem Ng. bindfaddd MVilliamsRiseal-a | ded.of indole
Chem., 1993, 36(9), 1291-94). Drug resistance mast typically occurs bg d
derisiA A0 AL B B HASTIEBA SR P B AN P g SRR

arc DRStORIcAY Aiinnbe caseral HIV atveisetiansopatase, protease, or
DNA integrase. It has been

U.S. Patent No. 5,935,982 to Dykstra et al. discloses a class of bis-indoles and
specifically propose their use for treating retroviral infections, and especially infection by
HIV.

U.S. Patent No. 5,929,114 to Domagala et al. discloses a class of arylthio and
bithiobisarylamide compounds, including indole derivative, that reporiedly have

antibacterial and antiviral activity.

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 BVDYV 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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demonstrated that the efficacy of a drug against HIV infection can be
prolonged, augmented, or restored by administering the compound in
combination or alternation with a second, and perhaps third, antiviral
Webifidtimtbthat induces a different mutation from that caused ByRHE5/004063
principal drug. Alternatively, the pharmacokinetics, 15 biodistribution, or
other parameters of a drug,can be altered by such inati
o BN ADY R OBt G oS TR e o
the aftetmation! trrapyasiiscelESmbibaidrethbASPyoH Tt dlonmistiglal. discloses a
.simultaneo ' : To;clalola) 8 i '
N e i S
in thihdrenmeativhSTHE: permanent or transient, or how an infected cell 20 with a
mutated HIV-1 sequence will respond to therapy with other agents in

Confibin RHOTID GRai RN ARSLOTIE SEVr i Eea 858 dREh fER 450 1R ARF Y
inaihEle, IS ARaYEiYOf Ml aran e KinRliesi frug esEanN CEnin tangeanintly

cell cultures treated with modem, antiretroyiral agents. e.therei
the RO G Ve Ve QTR PRI Mt R eS8 S Ay
al., HIMvilids dis an ot ceehihepressnDnventdsiaocprovigetpgoally ocours by
R S PO D ) S uan ST 58 MRS, cyycally

Wi another object e present invehtion

in tReptasdde’ IFEV compositionscantisen gtotesdopthe Fdatairaiest patibatsbeen
infected wijth HN t ibit-actjyi Inst 3P deyestesistant irms,of
de%?ﬁ%%%%ﬁ“%&%%@Hﬁ?ﬁ\%%% 3 phosphoin%o_le (_:ompcr)%nds@’
augtlispted.aprivsd eI AAREIRSTIIR/ A FRRRATAE BoSHHSERUARLCh FiFspation
Widg QtsQ@c}{ﬁi,gﬁY@ Wﬂ)grﬁﬁﬁjﬁﬁéﬁxﬁﬁpﬁgﬁﬁm 2t VM odEUg i fferent mutation
ompounds, compositions and methods for treatment of HIV.infectign are
frops Shgb e BRHAEE 5 T cIie BrE%28h o&%‘ﬁoind‘g@e}é‘@ﬁ%&%ﬁn ?Tﬁ%amac&ﬂm 15

bioamlhgﬁﬁ&giw%&&p@mmaﬁ@eﬂ@rm azwigeararietybef sudietiesbination or

including, but nat limited,to, phasphates, phosphonat .

alt%ﬂ?)t%gﬁﬁ?ggtg[ﬁ rﬁﬁ%ﬁﬁ%g Eié%%h% %@% g?g%p%i%pﬁgé%%ﬁorr%gs% o%lf) r%?tel?n

thetipe @inphospihinatiniddteraincindine imitipbhospHtwesoanpressures on the virus.
iminophos

HoygysYy Q7 %%%%};%%al'& sl Asnech 0TS REVIges Seempaud QhEA), a

given drug, whether the mutations are permanent or transient, or how an infected cell

with a mutated HIV-1 sequence will respond to therapy with other agents in combination
or alternation. These factors are exacerbated by the fact that there is a paucity of data on
the kinetics of drug resistance in long-term cell cultures treated with modem

antiretroviral agents.

Therefore, there is a need to provide new compounds and methods for the

freatment of HIV.

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.



z R6,\ N RT R1 (A) or a pharmaceutically acceptable salt, N-oxide,
quaternary amine, stereochemical isomer or tautomer thereof, wherein: X
is substituted or unsubstituted phenyl; Y is 0-alkyl; 15 W is 0; S; NH;
N-N(R2)(R2); N(R2); N-OH; or N-0-alkyl; each R2 is independently H; OH;
halogen; optionally substituted, branched or unbranched alkyl; optionally

substituted, branchedsesppiraraneasiikeaxtiaptonally substituted,
branched or unbranched alkynyl; 3-14 membered carbocycle;

R R e e %%ﬁﬁ“ﬁ%%%ﬁ?é%m

agauaskyim;as OFAHINV: thatl eyl devalhyngxlmeﬂkmﬁt@@réq( eaBLY cnes.
O?E}e&?% \X%%% %R?ﬁyé? Erdufshb ﬁ@&e&%&ﬁl(ﬁkﬁ'@):ﬂﬂdﬁ%ﬁ%ﬁ&lwe& that

=W)-alkyl; NHC W) heteroc cle; CH2- S%“R
mcmgiwmgh@phmmwp@wﬁwﬁls R%/B’% orm of a
Qié% |k¥ﬂR§o@ﬁ§R§&"ﬁR §Ro°sok@ﬂd92wb§ﬁ)ﬁ&es 2

CH(aIkyI) NHR

alky - NHR3 C(alk alkyDR3; )H
phosphpihiaes— RGN S PysRa fd 2

phosphiRam(EWY) %&&aﬁﬁw@ﬂ@wwmmwmwmm S(O)R3;
H(NH)-S(O)" R3; or A-N(NH)R3; wherein said optional 6 substitution
"% s ety mQJ&QF BvRRBLRG Qidnsubstituted heterocycle;
-aryl; C(=W)O-alkyl; C(=W)NH2; C(=W)NH-alkyl; C(=W)NH-aryl;
C( W)N-di-alkyl; C(=W)N(alkyl)-aryl; a-amino acid; a-amino ester;
a-amino-carboxamide; p-amino acid; p-aming ester; or
p-amino-carboxamide; each R3 is inqpéﬁdeﬁ"l H; OH; C1.6 alkyl; C2.6
alkenyl; C2-6 alkynyl;alkoxy; CE3; C' \iiGeH R2R"; 0-alkyl; 0-alkenyl;
0-alkynyl; C(R2)(R2)-S(O)' NHB 2 ((D) CF3; C(R2)(R2)-NH2;
A-heterocycle; C(R2)(R2)-NR2R2; -EE=W)R2; aryl; carbocycle;
cle; aralkyl; or
heterocycle-alkyl; any of which maybe unsgbstituted or substituted with
~one or more of the following taken in any combin . halo; OH; OR2; :
SR2: £ eXahtiLatkexlicaacidastersB(AMRALE (FMMARZ) GW)Rdichemical isomer
C(=W)SR2; AC( W NH2 C(=W)NR2R3; NR2R2; NR2R3; NR2-S(O),R3;
NR?ré?(uW‘é T fﬁmRS Cy6alkoxy; CI-6 thioether; amino acid
res@qgswm@@mm@g&ﬁWghgg(gW)NH A-(amino acid residue);

and, wherein when said optional substitution comprises a substituted
15 C-alkyl;

W is O3 §; NHE; N-N(RDR?); NRY); N-OH; or N-O-alkyk;
each R? is independenﬂjf H, OH; halogen; optionally substituted, branched or

unbranched alkyl; optionally substituted, branched or unbranched alkenyl;optionally substituted,
branched or unbranched alkynyl; 3-14 membered carbocycle; alkylheterocycle; acyl; |
carboxamido; carbamoyl; alkoxy; optionally substituted aryl; optionally substituted aralkyl;
optionally substituted alkylaryl; O-alkyl; O-alkenyl; O-alkynyl; O-alkaryl; O-aralkyl; O-
carbocyele; O-heterocyele; O-aryl; CFs; CN; S(0),-R%; N(R*(R); NH-S(0),-RY; NHC(=W)-
aryl; NHC(=W)-alkyl; NHC(=W)-heterocyeie; CHa-S(0O)R? CEWIR?; C(=W)NRR?,;
Clalkyl)s-S(O)R’; CH(alkyD)-S(0),R?; Clalkyl)-NHa; CH(alkyl-N(alky)R®; CR*R:-NRRY,
CH,N(alkyDR*:CH(alkyl)-NHR* Clalicyl),-NHR?; Clalicyl)-N(alky)R?; CHy-C(=W)H; CHy-
C=EWalkyl; CRPRA-C=WIRY A-R?; CR)p-C=WIR?, CHy-C=WHH,; CH,-C(=Walkenyl;
CH(alkeny)-C(=W)H; A-S(OIR’, CHmH)-S(O)nR3; or A-NONH)R®; wherein said optional

6



heterocycle, then substitution is selected from the group consisting of.
C(=W)O-aryl; C(=W)O- alkyl; C(=W)NH2; C(=W)NH-aryl; C(=W)NH-alkyl;
, C(=W)N-di-alkyl; C(=W)N(alkyl)-aryl; a- amino acid; a-amino ester;

.. a-amino-carboxamide; p-amino.acid; {3:ami L QL P-AMING: /=) O-arvi:
ssitio R ET e or  o  C&¥
C(=W)0-alk 3L AL (2 VA 16, dREhEliNRdl spacér- el e trofthe Biatiptohisisting of:

g0 alkylene, branched or unbranched. and ontignally-aying ORE.81., p-amino
¢ W)N(Hﬁ%}é% écﬁo%%os?grr&yl? C@%’%}%kﬁ o’r}%eterocyclyl functioﬁg in or attacﬁeﬁd{mm
ester; or fmihe chatox@id? alkenylene, branched or unbranced, and optionally

_ \iNQg.0nRe or mo tergatom yl~cydl l.or h cl NS .
o A I o 2 o D e o U
amino; NROBD'p@adl}clﬁlafmmeloﬁmﬁmmlet@@azﬁﬁmzérSé@hlﬂﬁcl GRS B )-S(OWCE3;

a iy rocyclyl functions t | ip, optienally substi :
CRIR- 1y %ne'%?éﬁ%/recr{fé Q&?ﬁi%@dﬁ)ﬁrbt?n b%ﬁ%ﬁﬁ%nh%&%h%&%%%&gﬁ%or
heterocycl ?iﬁelhiwbm?ﬁ aﬁyj',lgr;lefol?kgt pehéteiooybhybfaretiorsiim paritalhddch

- to.the chain; ar ne, branched or I; i I -
may be unig o B AR e o B 100 A R iion.
haio; OH; 8@RAcRRd; (GHEEhaimpaplioncHyestrstE(tol) &y cIoa/yIGRY BiBARE.

W SR R o oo BT Socke oG e S T b Celi
S(0).R*; (Ralkindedandhitiyt:; Rt haldgesidand\Zisictunoxanidesstn)aC(=W)NH-
L
heterocyclacteptatiesatioA% weiddeddratetna pramine sterepch rcasemer CoFW)0-
alkyt; C(=A TR e QIR QL WREIRIN: i \NH-alkyl; C(=W)N-di-alkyl; C(=W)N(alkyl)-aryl; o-
amino acid; a-amino ester; a-amino-carboxamide; f-amino acid; B-amino ester; or B-amino-
. carboxamide; taken alone or in any combination;
each n is independently 0, 1 or 2;
| A is a disubstituted spacer selected from the group consisﬂng of: Cy.¢ alkylene, branched
or unbranched, and optionally having one or more hetercatoms, aryl, cycloalkyl or heterocyelyl
functions in or attached to the chain; Ca.p2 alkenyliene, branched or unbranced, and optionally
having one or more beteroatoms, aryl, cycloalky! or heterocyelyl functions in or attached to the
chain; Ca.iz alkynylene, branched or unbranced, and optionally having one or more heteroatoms,
aryl, cycioalkyl or heterocyelyl functions in or attached to the chain; optionally substituted
arylene; O-alkviene, branched or unbranched, and optionally having one or more heteroatoms,
arvyl, cycloalky! or heterocyelyl functions in or attached te the cha’m; aralkyviene, bran-ched or
unbranched, and optionally having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl
functions in or attached to the chain; optionally substituted cycloalkyl; and optionally substituted
heterocycle; wherein “A” may be joined by any desired linkage or any combination of desired
linkages;
R, R4', R and R are each independently H;
- R® is halogen; and

Z is carboxamide. 6
a



Y is O-alkyl; W is O; R' is selected from the group consisting of H, R2,
C(=W)R2, C(=W)-0-R2, C(=W)_S- R2, C(=W)_NTH-R2, C(=W)-NRZR2,
C(=W)-NH-A-(amino acid residue), A--(amino acid residue)-R2, S(0), R3,
S(0)2-NR2R2, any of which may optionally be substituted by one or more
C7-6 alkyl, OH, alkoxy, aryl, halo, ON. NO2, or NR2R2; each R2 is
independently H; OH; halogen; optionally substituted, branched or
unbranched alkyl; optionally substituted, branched or unbranched alkenyl,
optionally substituted, branched or unbranched alkynyl; 3-14 membered
carbocycle; alkylheterocycle; acyl; carboxamido; carbamoyl; alkoxy;
optionally substituted aryl; optionally substituted aralkyl; optionally
substituted allrylaryl; 0-alkyl; 0-alkenyl; 0-alkynyl; O-alkaryl; O-aralkyl; O-
carbocycle; O-heterocycle; O-aryl; CF3i CN; S(O)n-R3; N(R3)(R3);
NH-S(0O)n-R3; NHC(=W) 6b aryl; NHC(=W)-alkyl; NHC(=W)-heterocycle;
CH2-S(0)"R3; C(=W)R3; C(=W)NR3R3; C(alkyl)2-S(O)0R3;
CH(alkyl)-S(0),R3; C(alkyl)2-NH2; CH(alkyl)-N(alkyl)R3; CR3R2-NR3R3;

A R S SR g o

C(R3)2-C(=W)R3; CH2-C(=W)H; CH2 C(=W)alkenyl;
CH(alkenyl)-C(=W)H; A-S(O)R3; CH(NH)-S(0)" R3; or A-N(NH)R3;
wherein said optional substitution compgises one or more of: a substituted
or unsubstituted heterocycle; CE2W)O-aryl; C(=W)O-alkyl; C(=W)NH2;
C(=W)NH-alkyl; C(=W)NH-aryl; C di-glkyl; C(=W)N(alkyl)-aryl,
a-amino acid; a-amino ester; agg@i
(3-amino ester; R-amino-carngwgi e, halg; or cyano; each R3 is
independently H; OH; C1-6 alkyl; C2-6"alkényl; C2.6 alkynyl;alkoxy; CF3;
CN; amino; NR2R2; ORalkyk~Q-alkenyl; 0-alkynyl; C(R2)(R2)-S(O)nNH2;
C(R2)(R2)-S(0),CF3; C(R )-N¥2, A-heterocycle; C(R)(R2)-NR2R2;
C(R2)(R2)-C(=W)R2; yyl carkoeygle; heterocycle; cycloalkyl; alkaryl;
alkylheterocycle; aralicyl; or heterogycle-alkyl; any of which may be
unsubstituted or substituted ®ith one or more of(Be following taken in any
£ iRation:; halo; : PR H, | ic_acid ester: L

o Cﬁzg}mvb)qgé@g&%%%ﬁggé%{%;ﬁv%i%%%z g@%g%@%{éﬁﬂg e;reochemwal isomer

AR NRYRZENR2R3; NR2-S(0),R3; NR2-C(W)-Ci_6alkyii;

yﬁﬁ@%ﬁé&@lﬁalkoxy; C)-6 thioether; amino acid residue; NH-A-(amino
acid residue); C(=W)NH- A-(amino acid residue); and wherein when said

W)]r:?ti@hal substitution comprises a substituted heterocycle, then

RSebstitations QKo istinggh CEVGO-AWE: o

e i S e i e S S T e s
R7, C(“V@(Mﬂdpﬁm‘ﬁ}@f&@u@mwﬂ?ér(mino acid residue), A—(amino acid

residue)-R?, S(0),-R>, S(0)~NR*R?, any of which may optionally be substituted by one or
more Cy. alkyl, OH, alkoxy, aryl, halo, CN, NOs, or NR*R,

each R? is independently H; OH; halogen; optionally substituted, branched or
| tnbranched alkyl; optionally substituted, branched or unbranched alkenyl;optionally substituted,
branched or unbranched alkynyl; 3-14 membered carbocycle; alkylheterocycele; acyl;
carboxamido; carbamoyl; alkoxy; optionally substimted'axyi; optionally suSstituzad aralkyl;
optionally substituted alkylaryl; O-alkyl, O-alkenyl; O-alkynyl; O-alkaryl; O-aralkyl; C—
carbocycle; O-beterocycle; O-aryl; CFa; CN; S(0),-R* NRM)R?), NH-5(0),-R?; NHC(=W)-
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amino acid; a-amino ester; a-amino-carboxamide; (3-amino acid; R-amino
ester; or (3-amino- carboxamide; taken alone or in any combination; each
n is independently 0, 1 or 2; A is a disubstituted spacer selected from the
group consisting of C1-6 alkylene, branched or unbranched, and
optionally having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl
functions in or attached to the chain; C2.12 alkenylene, branched or
unbranced, and optionally having one or more heteroatoms, aryl,

aryl; N}Eﬁ?(er&é]@kw h&@@e\;@yﬁmmm&d 0 d5-8tanied Ga-the Chaln: @R R :
al Y Qr Mare,
R T el é@a& o e A e B R
CHzN(athﬁ)&fdﬁH(aﬁuthH& 5s$we>d -NEHBENE BliglkyipiielidtaRCheH AC(=W)H; CH,-
= fi y
T o ey Tt Lo o T cHeEts e a&ér%%mnyi
CH(alkebpé)aaﬁeilafﬁ:{k u;nlS(h e&fﬁhﬁ%ﬁ)ﬂ(ﬁhaﬂs} m%ngi@ﬁg)ﬁﬁ nmhﬁﬁﬁtmgmﬁml
r cloalkyl or etero ctl in or attached, to the ¢
Subsum%}{lon%ﬁy sut)ésriltufela cyc %Sstléﬁlﬁf;és%ﬁﬁ?%géﬁq% SC%TW)O aryl;
C(—W)thﬂkvéh@(lﬁifm&%bggemewgw dé(yrf:&’dzmm@ge @(amy)mgﬂmmkgigg of
_ inkages:; are each independen an are
c= W))\ge%}{ nadréjp’en a(?ZQBam DR, Oe?ﬁjfﬂ%’ ‘@‘%?Q/%éﬂgc @RFPI?’"d B-amino
ester; B- anmaﬁﬁrbas&rl?id IREIQ andFufd;are each mdependently selected from the
con H N , N H2, NR2R3,
DS R T NI D S LR Ry 0 BRI O
2mino; NEZ, amsahwla@m%@mmﬁn&@m%mwgm;@(MH $BRB2;;

R AN REFIP et S0 8o il S A s s

heterocyneﬁldyﬁ))aﬂtm oflhichadptiteatysndy; b@aﬁ@b%ﬂ%@&d&ﬁ@ tesnatively, & &hich
b 62 lergta #‘oé ned to.Y t%lform an optlo % %Li stituted plcycllc or
may oe ‘frl%:%/c i pﬁogﬁ BHIFS AL Ratero SR Bomp 1§43 REnTh &R, dAmabination:

alo; OHhMaﬂi@cC@@F@ &wwﬂm&@hm@@mma%@(ﬂwww coapiising a

oo Tttt K B b e hory e 5”‘3}5"5?%331,%%0 aley
' S(O)BRP’ phasmtiacaytical |mmbmadzfamﬂﬁrzemmaenmma(i@ﬁﬁ@ Aspeshdhereis=wINE-
A- (ammg acﬂd e;,lgugﬂ n&acg rtl(l:ﬂa Iv\%rzoerg ggi%ll%%%gr?aq] glﬁassl{ll%non comprises a substituted
heterocycle, then substitution is selected from the group consisting of! C(=W)O-arvl; CE=EWHO-
alkyl; C(=W)NH;; C(=W)NH-ary!; C{(=W)NH-alkyl; C(#W)N-di—alkyl; Cl=W)N(alkyl}-aryl; o-
amino acid; a-amino ester; a-amino-carboxamide; B-amino acid; B-amino ester; or B-amino-
carboxamide; taken alone or in any combination;

each n is independently 0, 1 or 2;

A is a disubstituted spacer selected from the group c.onsisting of: Cy. alkylene, branched
or unbranched, and optionally having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl
furictions in or aftached to the chain; Cs.i» alkenylene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalkyl or heterocyelyl functions in or attached to the
chain; Cy.pp alkynylene, branched or unbranéed and optionally having one or more heteroatoms,
aryl, cycloalky! or heteroeyelyl functions in or attached to the chain; optionally substituted

arylene; O-alkylene, branched or unbranched, and optionally having one or more heteroatoms,
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compound as defined above or its pharmaceutically acceptable salt,
stereoisomer, tautomer, N- oxide or quaternary amine, in combination with
at least one other anti-HIV agent, optionally with a pharmaceutically
acceptable carrier or diluent. In a fifth aspect, there is provided a
compound as defined above, or its pharmaceutically acceptable salt,
stereoisomer, tautomer, N-oxide or quaternary amine, optionally with a -
pharmaceutically acceptable carrier or diluent, for use for the treatment or
aryl, cycisediphytavkistobapcliMintetivnnneatteshedd drite sixiin aspéict]dheferasched or
rovi : d as defined ahove. or its pharmaceutically .
s e R R oAy ool
functionoiptiorethe witha thhahnacepticatiaocentahtel canierlbylditenbifonalsesibstituted
ination. .and/ar alternatiqn with at least.one other anti-HLV agent for, .
heteroc R N B s BY A e b ath & RS TrRGRETon of desred
linkages;iembodiment, the compounds that can have anti-HIV activity are of -

EFqQrmuwla (A) below, . These ¢ ounds include an phosphorus-linked
%u g%egr{te)ﬁa%élog i6h-3 Ane _}%giticular substituents at position-2 on the
RihdodeR aack o noteizstiertpnCatHh &itihniREdr eidisubshitytion at
SHiQr "and.R5', R5" and R6', or RS' and RC' on the benzo ring. X
ZE%%%?%" P- Z Rs,Nr'R (A) Inone particular embodiment,
R&y Es:t!llﬁ?entRi(;' m@@%m&a@h&@aﬁa@ﬂﬁgtéﬁmsﬂﬁﬁﬁmﬁ@ig@@ﬂg consisting of
1 3 tuted b b alegens grlower.alkyl groups s K ethyl
balog g e LRI B s oh e RBIL A ehely efoee ey
C\.6 alkylof awekepld, Bydrdgeny hydroXEhaBgRA.SHlky), RatyCIiHENTERA, @noH, CR R
_unnESpecially substituer ying ¢ oxamide or carpoxamide moiet :
R I e 0 B bR e o N Gen b G SF e asgine
acid residnejetynimoluekédon; are notdimiieddd reblotine aflueineBFping-iadingy be
L %FS CN, NO2, and methoxy. The active compound may be a salt or
substituted: o - .
- prodrug that, upon administration, _
alternatively, R* or R® may be joined to Y 1o form an optionally substituted bicyclic or

tricyclic phesphosphorylated heterocycele comprising 4-14 members.

In a third aspect, there is provided a pharmaceutical composition comprising a
compound as defined above or its pharmaceutically acceptable salt, stereoisomer, tautomer, N-

oxide or quaternary amine, optionally with a pharmaceutically acceptable carrier or diluent.

In a fourth aspect, there is provided a pharmaceutical composition comprising a
compound as defined above or its pharmaceuticaily acceptable salt, stereoisomer, tautomer, N-
oxide or quaternary amine, in combination with at least one other anti-HIV agent, optionally

with a pharmaceutically acceptable carrier or diluent.

In a fifth aspect, there is provided a compound as defined above, or its
pharmaceutically acceptable salt, stereoisomer, tautomer, N-oxide or quaternary amine,

optionaily with a pharmaceutically acceptable carrier or diluent, for use for the treatment or

prophylaxis of an HIV-infection in a host.
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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 6e WO
2006/054182 PCT/IB2005/004063 also are included here, as are any
changes that produce increased activity over that of the parent
comppungis«iBRIF(DBSERIP HHNQF aT EEPRANVINGSHHGUE LS aR it
illustration of three (3) general structures of the present invention 5 given
- PharmaesHGr Y A5 CRRSPRIG I3 (B 5 I AR B B () SR s 196 O ARG EHRAY B B

opphesihhehyater-eampoticgdls; (B¢ e theugrperalilrarmelaaAh apeth kBhtion

anéf,i ugtg)m{stan iIIussératito oft9- and ]]%mem gld bicyclig?phosphorylated
¢OmPOTRAS LI or THE g@RRer ST D AN 5 ). BGHEPA I Higptreatment  or

prdp BEGRIFTEON O Bt dNVENIStON Provided are a composition of
matter, method of use and a pharmaceutical composition for the
treatment of retroviral infections in mammals and, in particular, HIV in

hurfrarese | roibddichwithitheh eqrrpserdsnihehtion deethenfolfBlVingsfadtumes: of
For%iﬁmigh%%'e%ﬂ% RiamBAAGaN s Acee Blakle S SiaRiPERskgsy: at
thereof'as 15 described herein, optionally substantially free of other = |
posiisariiend eatirler SUBHBYEAIALBISKIBR EGTDRE90le 4R @ monosubstitution
at pphaERaceicaiBaoRARDIe SolERRK DwdRés Hieselrds deREiRRIR™ on
herein, optionally substantially free of other chemical entities;
the BepEERBoindoles and pharmaceutically acceptable salts and prodrugs
thereof as 20 described herein that are effective against H1V in a host;
3-phosphoindoles and pharmaceutjcally agceptable salts and prodrugs
thereof as described herein that gre e Setive against drug-resistant
strains of HIV in a host, afidNp gattain€mbodiments, where the _
drug-resistant strains of HIV is @ a Rguepse transcriptase mutation,
such as lysine 103 4 asparagif&g drerrosine 25 181 4 cysteine;
3-phosphoindoles and phdfmacedticallyl acceptable salts and prodrugs
thereof as described herein for uBé in tRe treatment or prophylaxis of an
HIV infection in a (A)

In one particular embodiment, substituent “X” represents a phenyl ring that is
unsubstituted or is substinzied 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 carboﬁamide 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 2 particular embodiment, the compound includes an N-oxide group.

Modifications affecting the biological activity of the compounds of the present invention

be
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host, or in the manufacture of a medicament for the treatment or
prophylaxis of 7 WO 2006/054252 PCTI11120051004063 an HIV
infection in a host, especially in individuals diagnosed as having an HIV
WiRSG6IER BiZbeing at risk for such infection; 3-phosphoindol®€ Bigk005/064063
pharmaceutically acceptable salts and prodrugs thereof as described
sisoffe LTSS ISR AN A HAPINANS LA RED 60 thaP dPime
tRe FRSNUTACILIE Of A medicament Tor the treéatment or prophylaxis of an
parddiNimipetiods. which is resistant to one or more reverse transcriptase
inhibitors, in a host; 3-phosphoindoles and their pharmaceutically
acceptable salts apgmrqssasmthereor asg erciiedzberein for use in the

treatment or prophylaxis of an HIV 10 infection as a form of salvage

the oy I0 Ai0oR Rl ing pﬁﬂ}éf@ r JM&?&@' ReRIeIReHeATBR,
or é%o%pxﬁﬁlgxlfs%f%ﬁr{s ﬁ] ectlonva%yag?g’rr% of salvage thergg%/ in a host,
giverspeiatinin (AdiTeroall dRgaubEarasiedithg an HN infection or being at
risk for such infection; 3-phosphoindoles and their pharmaceutically
accBigatictsalan dhvsproaruobrhosaheraisteks oamannds Haieth 96ihgsperal
Fo&%g&@%@@iprophylaﬂs, or in the manuchture of a mgdicament for
the treatment or prophylaxis, of an HIV infection that is resistant to one or
MO LGYETse; i ARSATIRIBIRNIPItrg e (oS FYRIS S IEPRSE GG Rorylated

mutation, such as lysine 103 - asparagine and/or tyrosine 181 4 cysteine,

* compoppdElBspEtah AT BRI dsed as having an HIV 20

infection or being at risk for such infection; processes for the preparation

of 3-phosphoinddiesspEadMesiyRSEHCHN GHINE [BVEREMOmM other chemical

entities; pharmaceutical compositions comprising an effective anti-HIV

treafpnRiie-Amauat Shipsehaingele alelisophsrmiacesticallyharmaceutical

acceptable salt or prodrug 25 thereof, together with a pharmaceuticall
corgpesiptadir 5 rerTIeaNa Fﬁ%f%ﬁé%ﬂﬁﬁ%%{ﬂ?@&?d%ﬁ%@ﬁé‘ﬂ ' Ebﬂﬂﬂﬁ?%@agﬁv
in IRHeGtl eaitiaE Vi iteatmeiesanm durintiba Zoihedphioiidglfanits:

pharmaceutically acceptable salt or prodrug thereof, in combination with

ove QLIRGIEHERE AN Y agenisiantionaitywiis salphadmastrutisatiyreos as
acceﬁé?%%e%al{&%%? nggx?a {3’;' gubstantially free of other chemical entities;

« 3-phosphoindoles of Formulas A-C and pharmacentically acceptable salts and
prodrugs thereof as described herein, optiomally substantially free of other

chemical entities;

s 3-phosphoindoles and pharmaceutically acceptable salis and prodrugs thereof as

described herein that are effective against HIV in a host;

e 3-phosphoindoles and pharmaceutically acceptable salts and prodrugs thereof as
described herein that are effective against drug-resistant strains of HIV in a host,
and, in certain embodiments, where the drug-resistant strains of lIVisduetoa
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 hersin 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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WO 2006/054182 PCT/1B2005/004063 pharmaceutical compositions for
the treatment or prophylaxis of an HIV infection that is resistant to one or
more reverse transcriptase inhibitors, in a host, comprising an effective

wantvddsdrgatment amount of a 3-phosphoindole or its pharpagegisticadysoss

acceptable salt or prodrug, optionally in combination 5 with at least one

other anti-HIV agent, optionally with a pharmaceutically acceptable car
or fOHEY SHEFHRICEL A EAT cSTBERO RS TOP B R SARRTE O A RV S
of antidtidnieciianda:aiklogirasd lamtafisalvage therapy comprising an
effective anti-HIV treatment amount of a 3-phosphoindole or its

pharmarsyicalibrecepiphiesaltaiciypicsnighleptonaty rairnybitatient as
with at least one other antizHIV agent, and optignally. with a . .
pharﬁ’?ﬁ%% gcgﬁvlg Sptibie e HeptEen; o5 F;Ol%ﬁ?a%s gt mfection, or

armaceutica
compositonsnidithecdt ezt medicampro ity thxis @fmenHOV pinfdoiionskias HIV

reSISIAALIR 05 O TOR (SYGIRE 121390018 5e IS AUEL0 ARG »

transcriptas€ mutation, such as lysine 103 -3 asparagine and/or tyrosine
15 18¢steysteine, in a host comprising an effective anti-HIV treatment
amount of a 3-phosphoindole or its pharmaceutically acceptable salt or

prod Asghesptionsijes nacdnibiratibermitbeatitelist errsithts aalfisHNd apodiugs
and optionally ydth 8 .Rharmacstically AcceRIARIGCo LR AN an HIV

methods for the treatment or prophylaxis of an HIV infection in a host,

wheristfeeionitie BifEapbeatesst i ts oM biRtreTdddise HaRdTipasY 2
inhibitrs . comPris Rg: adainistesing:tpsaisbast anreffetitetatiak Morm of
treatment amount of a 3-phosphoindole, or.its_ pharmaceutically .

acoe BRABE SHIF BRI GTBANY hEOHBIAT S BIoSTo ARG A S
leastangtther beitigHisgentsmhdntiptionally with a pharmaceutically
acceptable carrier or diluent; 25 methods for the treatment or prophylaxis
ofean3Hoipiectionds addoshes atietmcolsaliagstopraiy cempasingrodrugs
administering tqQ saigd host an effective.anti-HIV treafment a ntofa.
3-phé]§?)rﬁ8ﬁn%o &6 %%%gfﬁag)éﬂuﬁceafﬁ/qég?gﬁgg% %sgft %rr‘)pg}? rig, T the
optionatyfatombihatimedeaaltern dio thwitreaniesstoeagind exintioHmw HIV

agen%h%@ﬁg%%%&'%%&?tg harmaceyticallyaceentable.catriehAbAIMENG

30 me or the treatment or prophylaxis of an HIVinfection, which'is
resistantTo DHEWiieT erEverse Stelh s fiptase (FhiBivsthse forB ey resine

trans@@?@@ys?eine, in a host, especially in individuals diagnosed as having an HIV

infection or being at risk for such mfection;

s processes for the preparation of 3-phosphoindoles, optionally substantially

isolated from other chemical entities;

e pharmaceutical compositions comprising an effective anti-HIV treatment
amount of a 3-phosphoindole or its pharmaceutically acceptable salt or prodrug

thereof, together with a pharmaceutically acceptable carrier or diluent;

¢ pharmaceutical compositions comprising an effective anti-H1V 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 pharmaceuiically acceptable carrier or diluent;
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30

- iminiophosphate or iminoph_osphoq?te. In.a first embodiment oféy]e

WO 2006/054182 PCT/IB2005/004063 mutation, such as lysine 103 3
asparagine and/or tyrosine 181 3 cysteine, in a host comprising
administering to said host an effective anti-HIV treatment amount of a
wdrpheaphaindole or its pharmaceutically acceptable salt or groghudeos/ 04663
optionally in combination or alternation with at least one other anti-HIV
agent, 5 and optionally with a pharmaceutically acceptable carrier or

dilughtrrseuical 3opmpepiioRiddie dhisEReRIcAn PRI EER B b IR &HY

or pipdrg,, apliqpaliyingomination.Qr-alisrsationwithatieashineeliara
anti-FIN agent, and optionally with a pharmaceuticall acfcegta le ar,ricelr1
or HaEin € TOPTTS En e o BB BT Eh T Sbhor TR S ole

10 use:9fBmhesahaindolesnils panroapeidicallproseialecatboration

prodrug, optionally in combinatign, or alternation vyi h}&{ e Joliaf =
anti- iRy 85t 418 &5 na%f%& aa‘%eﬁldrr?éé%ﬁ%}al y gcggéta%ie carrier ©
or diduesitatis theidreatiileatipr prophylaxis of an HIV infection, or in the
manufacture of a medicament for the treatment or prophylaxis of an HIV

infeglipmmadeigivis tompsistant tGoneor meneeversewahsentasl 2o IV
inhihitars, which.can be he due-to,a rever fﬁﬂ&gﬁ'ﬁ{ﬁs&f@ﬂf&@ﬁ@@ﬂ%@ﬂv
as I)}g‘%gt]f@éréaélsosg?gginoen%r?%/sc?rh{?/%gs%l%? 8f}Sl 3 cystecine, in a host. This

use cantipena oo Ealiadeseiagyleaidtsarpanasruicaly riEgEng Rt of
Whi?gégglrg,gaoﬁﬁ%ﬁﬁy EAD MO 2086/054482 RGTHHB 20054004063, Lnd

Active ( unds ¢f the Present Invention In a general embodiment of

the invBamEdh, ith prbapRAdRe s RscHin SREE AN A% e ptable salt,

prodrug, N-oxide, quaternary amine, stereochemical isomer or tauflomef;IIV
an

therabRizprovidal CPmEcsipRs pRbi o [EEERBE AT tROPSHIFEF a 8
phosphate, PhasphesRis: thiQRRs RIS rihisRhesRRAPRIR, inhibitors due to 2
presEeRte STBst I RRE MBI AYE 559%@%’&@5 ged&AIRFDY the %ﬁa’\flﬁ%&e
chemigalFexmbilee (A whdRdcotisi areffective anti-HIV treatment amount of
a 3-phosphoindole or its pharmaceutically acceptable salt or prodrug, optionally
in combination 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 in a host, wherein
the HIV can be resistant to one or more Teverse transcriptase inhibitors,
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 in a host as a form
of salvage therapy comprising administering to said host an effective anti-HIV
treatment amount of 2 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;

o methods for the freatment or prophylaxis of an HIV infection, which is resistant

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

9



R6. N Rt (A) 10 or a pharmaceutically acceptable salt, prodrug, N-oxide,
guaternary amine, stereochemical isomer or tautomer thereof, wherein:
each X and Y independently is a) H; b) halogen (F, Cl, Br, or 1), typically
wo 2R3 d) CF3; e) C1_6 alkyl; f) C2_6 alkenyl; g) C2:3-allgymdiudfes
h) alkylheterocycle; i) 3-14 membered carbocycle, aryl, heterocycle, any of
which may comprise a monocyclic, bicyclic, tricyclic or spiro structure; 11
WO 006654182 B OB 20957084068 @pY &) DRSneY&D-ZIsteiRy,: 1 a
O'a%%ayFo%lgk%&g'%Mhis@nqga%yaml;hagt%rytfeqm—aﬁemqﬁaﬁm
O-arallcyl; 10 s) O-carbocycle;t) SH; u) SR2; vf S-alkyl; .w) S-alkengl'
15 x)EOBiyahE; 3-phosphoindole or its pharmaceutically acceptable salt or pr drug,

optionally in combination or alternation with at least one other anti-HIV agent,

5 and optionalty with a pharmaceutically acceptable carrier or diluent;

e use 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 dgiluent, for the

treatment or prophylaxis of an HIV infection in a host;

10 e use of a 3-phosphoindole or its phgnnaceutically acceptable salt or prodrug,
optionaily in combination or alternation with at least one other anti-HITV 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

15 resistant to one or more reverse transcriptase inhibitors, which can be be due to a
reverse {ranseriptase mutation, such as lysine 103 = asparagine and/or tyrosine

181 => cysteine, in 2 host. This use can be a form of salvage therapy; and

e any or all of the foregoing in which the host is 2 human.

10
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y) S-allcylaryl; z). S-aryl; aa) S-heterocycle; bb) S-arallcyl; 20 cc)
S-carbocycle; dd) NH2; ee) NFIIt2; ff) NR2R2; gg) NH-alkyl; 12 WO
2006/054182 PCT/IB2005/004063 hh) N-dialkyl; if) NH-aryl; JJ)
wig-alk@iytasidc) N-aralkyl; 5 11) NH-heterocycle; mm) N-alkylchetgsaexsiais:

nn) N-alkenyl-heterocycle; 00) N-allcynyl-heterocycle; or alternatively, X
and Y may come together to form an optionally substituted bicyclic 10 or

L tricesiveshommeandatidt et Seyt B VREMIN each ring comprises 3-7
members; Z is: a) H; b) CN; c¢) NO2; 15 d) CI-6 alkyl; e) C2_6 alkenyl; f)
C2-fnalkcyryheny) abmbpdithyniratidy| {20 ijdvetsiosycie; 3panapbnadeiscyele; 2

pha@n%@éﬁtically acceptable salt, prodrug, N—oxide, quaternary amine, stersochernical
isomer or tautomer thereof is provided. The 3-phosphoindole can be in the form of a
phosphate, phosphonate, thiophosphate, ~thiophosphonate, —iminiophosphate or

iminophosphonate.

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

generally by the following chemical Formula (A):

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

stereochemical 1somer or tautomer thereof, wherein:
each X and Y independently is

a) H;

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

c) R

dy CF

) Ci.¢ alkyl;

f) Co alkenyl;

g)  Cypalicynyl;

h) alkylheterocycle;

i} 3-14 membered carbocycle, aryl, heterocyele, any of which may comprise a

monocyelic, bicyclic, tricychc or spiro structure;

11
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1) ailcoxy; m) OR2; 13 WO 2006/054182 PCT/IB2005/004063 n) SR2; 0)
S(0)"R2; P) S(0p), /aN~RZR3; cij N(R2)(R3); 5 r) carboxamido; s)
amido; t) acyl; u) C(=W)-R3; v) C(=W)NH-C(R3)(R3)-C(=W)-N(R)(R2);
W M0sfe{rW)NH-P(=W)(R3)-A-R3; x) C(=W)NH-A-S(O)n-NR: M1 2005 /004063
C(=W)NH-CR3R3-S(0)" -NR2R2; z) C(=W)-NH-A-C(=W)-N(R2)(R); aa)
C(=W)-N(R2)(R2); 15 bb) C(=W)-NH-A-R3; cc) C(=W)-NH-NH-R3; dd)
$(EWPHH-C(R3)(R3)-C(=W)NH-C(R3)(R3)C(=W)-N(R2)(R2); ee)
C(=W)-NH-R2; if} C(=W)-NH-A-C(=W)-N}K-A-C(=W)-NH2; 20 gg)
B(R)(RER); ) C(R2)(R3)-NH-R2; ii) A-S(0),-R3; j)
C(=W)-A-C(=W)-A-C(=W)R3; 1) A-R3; 14 WO 2006/054182
BCT/IB2088£004063 11) C(=W)-(O)R2; mm) C(=W)-A-C(=W)-NH2; nn)
an amino acid residue;
m)  O-alkenyl;

n) O-alkynyl;

o)} O-alkylaryl;
p)  O-aryl

Q) O-heterocycie;
1) O-aralicyl;

8) QO-carbocycle;

) SH;
u) SR%;
V) S-allkyl;

w)  S-alkenyl;

x)  S-alkynyl;

y) S-alkylaryi;

7) S-aryl;

as)  S-heterocycle;
bb)  S-aralkyl;

cc)  S-carbocycle;

dd) NHs;
ee) NHR?;
)  NRR%

gg) NH-alkyl

12
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00) C(=W)-N(R2)-A-(amino acid residue); 5 pp) C(=W)-N(R2)-A-(amino
acid residue)-C(=W)-R3; qq) C(=W)-amino acid residue; rr)
C(=W)-N(R2)-A-(amino acid residue)-A-C(=W)-R3; ss) C(=W)-OR2; tt)

vwe(zWev2(R2); 10 uu) C(=W)-NH-NH-R2; vv) PCT/AB2005/004063

C(=W)-NH-N(R2)-A-C(=W)R3; ww) C(=W)-N(R2)-C(=W)-R3; xx)
C(=W)-A-NH-C(=W)R3; yy) C(=W)-A-NH-C(=W)OR2; 15 zz)

draw) Mefedkdaa) C(=W)-NH-NH-CH2-C(=W)R3; bbb) P(=W)(R)(R3); or
cce) A-P :W)§R3)(R3). ddd) C(=W)-NH-C1_ioalkyl-heteroaryl 20 eee)
cdew)Nit26ilgalkyl-heteroaryl fff) C(=W)-NH-CH2-heteroaryl O H Il H
15 WO 2006/054182 PCT/1B2005/004063 wherein in embodiments
(éiéld), éﬂé‘éﬁ%ﬂd (fff), the heteroaryl can optionally include a charged
heteroatom, and in particular can include an N-oxide wherein each X, Y
afd Z iﬁﬁ@ﬁg‘ﬁ@ently may be unsubstituted or substituted by one or more
of CI-6 alkyl; alkoxy; OH; oxo; halo (F, Cl, Br, or 1); NR2R2; optionally 5
stibstitt¥EdBsIAeBHBnally substituted heterocycle; O-C(=W)-alkyl;
C(=W)-OR2; CN; NO2; NH-C(=W)-alkyl; NH-S(O),-alkyl,

NI SPO TR IR BT 23YEi8:6 cycloallcyl; each W is independently: a) 0; b)

S; 10 ¢) NH;
nn) -atkenyl-heterocycele;

00) N-alkynyl-heterocycle; or

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

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

Z.1s:

a) H;
b) CN;
c) NO3;

d) Ci.s alkyl;
2} Ch¢ alkenyl;

f) Co.g alkynyl;

g) alkaryl;
i) aralkyl;
1) heterocycle;

D alkyi-heterocycle;

By aryh
D alkoxy;

T} OR?;

13
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d) N-N(R2)(R); e) N(R); f) N-OH; g) N-O-alkyl; or 15 h) N-O-R2; R1is:
a) H; b) -R2; c) C(=W)-R3; 20 d) C(=W)-O(R2); e) C(=W)-S(R2); f)
C(=W)-NH-R2; g) C(=W)-N(R2)(R2); h) C(=W)-NH-A-(amino acid
wiestiy@ss18b i) A-(amino acid residue)-R3; 16 WO 2006/0544821s2005/004063
PCT/IB2005/004063 j) S(O)n-R3; or Ic) S(0O)2-N(R2)(R2); any of which
optionallg may be substituted by one or more of CI-6 alkyl; OH; alkoxy;
avyl; hals: CN; NO2; or N(R)(R); 5 each R2 is independently: a) H; b)
CF3; ¢) CN; d) optionally substituted, branched or unbranched, alkyl,
Such axQeii-6 alkyl; 10 e) optionally substituted, branched or unbranched,
allcenyl, such as a C2-6 alkenyl; f) optionally substituted, branched or
mbraréRedN&I&yl, such as a C2.6 alkynyl; g) 3-14 membered
carbocycle; 135.h) optionally substituted aryl; i) optionally substituted

alkyNRIR;

1) carboxamido;

) amido;

) acyh

w  CEW-RY

V) C(=MNH-C(1%3)<R3>—C(ﬁW>~N<R2)a{2);
w)  CEWINH-PEWHR)-A-R

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

¥)  CEWINH-CRR®-S(0), -NR'RY;

2)  CEWINH-A-CEW)-NERHR:

aa)  CEWNRHRY;

bb) CEW)-NH-A-RY;

cc)  C(=W)-NH-NH-R’;

dd)  CEWNE-CR)R-CEWNE-CRR)CEW)-NR)R);
ee)  C(=W)-NH-R%

) CEW)-NH-A-C=W)-NH-A-C(=W)-NH;;
82) CRHRHRY;

bh)  OR*R)-NE-R;

i) A-S(O)-RY

W CEW)RACEW)-A-CEWRY

kk) A-R%

14
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j) optionally substituted alkylaryl; k) optionally substituted heterocycle; 1)
optionally substituted alkylheterocycle; 20 m) optionally substituted
heterocycle-alkyl; n) A-heterocycle; 0) acyl; p) alkoxy; q) CH2-S(O)0R3;
w2brp&ialkad)2-S(O)nallcyl; 17 WO 2006/054182 PCT/1B200i/Q049603 /08X 063
CH(aIkyI) S(0),alkyl; t) CH2NHZ2; u) CH2NH(alkyl); v) CH2N(allcyl)2; 5
I -NH2; x) CH(allyl)-NH(alkyl); y) CH(alkyl)-N(alky!)2; z)

@%’alky 2{0}3&) C(alkyl)2-NH(alkyl); 10 bb) C(alkyl)2-N(allcyl)2; cc)
CH2- Céi ‘é)/H dd) CFI2-C(=W)alkyl; ee) A-allcyl; ff) C(alkyl)2-C(=W)alkyl;

ﬁ W@HZ -C(=W)alkenyl; ii) Cl(alkenyl)-C(=W)H; i)
A-S(O)allcyl; kKk) CH(I\_IH) S(0)"alkyl; or 20 11) A-N(NH)allcyl; HIM)
BIR3) (RATRO IGNISING) C(R3)(R3)-S(0)%CF3;

00)  C(=W)-N(R*}-A-(amino acid residue),

pp)  C(EW)-NRY)-A-(amino acid residue)-C(=W)-R’;
aq)  C(=W)-amino acid residue;

1) CE=W)-N(RY-A-(amino acid residue)-A-C(=W)-R’;
58} C(=W)-OR%

) CEWRSE®RY;

) C(=W)-NH-NH-R®

)  CEW-NH-NRY)-A-C=W)RY;

ww)  CEW)-NRD)-CEWIRY

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

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

27) CEWRARG

aaa) C(=W)-NH-NH-CH,-C(=WIRY,

bbb) PEWIR)R); or

coe)  A-PEWIRIRY).

ddd) C(=W)-NH-C:.jealkyl-heteroaryl

eeg) C(=W)-NH-C,alkyl-heteroaryl

fffy C(=W)-NH-CH;-heteroaryl
A oo
H ——

15
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00) C(R3)(R3)-NH2; each R3 is independently: 18 WO 2006/054182
PCT/IB2005/004063 a) H; b) OH; c) halogen (F, CI, Br, or I); d) CF3;5 e)
CN; f) optionally substituted, branched or unbranched, alkyl, such as a
wGl200alkadisg) optionally substituted, branched or unbranche@calkgnikoe4o63
such as a C2-6 alkenyl; h) optionally substituted, branched or
unbranched, alkynyl, such as a C2_6 10 alkynyl; i) 3-14 membered
whstrejelenty ptroiriidd. b ed GE; to Setioray SHrRHETadanaR® 2
hapRtianally substiied plaxasy bal N eRiioRaliiGubstituted
heterocycle; n) optionally substituted alkylheterocycle; o) optionally
@Hg}%gmg% @@,tqr%n%@iﬁé%q?&%mw%em%ﬁfmaga @Dsijbstituted by one
carboxamido; s) carbamoyl; 1) alkoxy; u 19 2
ORI 2 THES BOS0BABE S Bty ) Bty 30
substituted aryl; optionally substituted heterocycle; O-C(=W)-alkyl; C(=W)-OR";
CN: NOy; NH-C(=W)-alkyl; NH-S(0),-alkyl; NH-S(O)-NR*R’; or Cy. cycloalkyl;

gach W is independently:
a) G;
b) S;
c) NH;

d  N-NERHMR:;
&) N®;
) N-OH;

g)  N-O-alkyl; or

R is:

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

o) CEWRRY

d  CEW)-ORY;

&) CEWRSRY;

) CEW)-NER,

9  CEWNRIRY;

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

i) A-(amino acid residue)-R’;

16
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z) O-allcaryl; 5 aa) O-aralkyl; bb) 0-carbocycle; cc) O-heterocycle; dd)

O-aryl; cc) SH 10 ff) SR2; gg) S-alkyl; hh) S-alkenyl; ii) S-alkynyl; jj)
W%alll;?lryl; 15 kk) S-aralkyl; 11) S-carbocycle; mm) S-heterocycle; nn)

S aidioepk5(0)"-R’; 20 pp) amino; 4q) NH?; 1) NHR2. scNRYIRjodt

NH-S(O), R2; 20 WO 2006/054152 PCT/182005/004063 uu) >
_NI-IC(:W)-ar [; vw) NHC(=W)-alkyl; ww) NH-C(=W)-heterocycle; xx)
Jﬁél(-lﬁkSS@}l 215 yy) C(=W)R2; zz) C(=W)-N(R2)-R2; aaa)

alkyl)2-S(O)QR2; bbb) CH(alkyl)-S(0)"R2; ccc) C(alkyl)2-NH2; 10

Iddd) GERRRYIRNGIky)R2:

any of which optionally may be substituied by one or more of Cy alkyl; OH; alkoxy;
aryl; halo; CN; NOz; or NRDR;

each R? is independently:

a} H;

by CFs
c) CN;
d) optionally substituted, branched or unbranched, alkyl, such as a Cy¢ alkyl;
) optionally substituted, branched or unbranched, allenyl, such as a Cas

alkenyl;
) optionally substifuted, branched or unbranched, alkynyl, such as a Cyg
alkynyl;

) 3-14 membered carbocycle;
h) optionally substituied aryl;
1) optionally substituted aralkyl;
1) optionally substituted atkylaryl;
k) optionally substituted heterocycle;
D optionally substituted alkylheterocycle;
m}  optionally substituted heterocycle-alkyl;
n)  A-heterocycle;
o) acyl;
p)  alkoxy;
q)  CH:-S(O)R
) Clalkyl);-S(O)qallcyl;

17
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eee) C(R2)(R2)-NR2Rz2; fff) CH2N(allcyl)R2; ggg) CH(alkyl)-NHR2; hhh)
C(allcyl)2-NHR2; 15 iii) C(alkyl)2-N(alkyl)R2; jjj) CH2-C(=W)H; kkk)
CH2-C(=W)alkyl; 111) CR2R2-C(=W)R2; mmm)A-R2; 20 mm)
wo(R&98s@gzW)R2; 000) CH2-C(=W)H; ppp) CH2-C(=W)alkeriyks fa€ho1063
CH(alkenyl)-C(=W)H; rrr) A-S(O)R2; 21 WO 2006/054182
PCT/IB2005/004063 sss) CH(NH)-S(O)"R’; or ttt) A-N(NH)R2; uuu)
O(R2)EEHSOR ek Yvv) C(R2)(R2)-S(O)1CF" 5 www)
C(R2)(R2)-NH2; wherein the optional substitution comprises one or more
of a) ftuted or unsubstituted heterocycle; b) C(=W)O-aryl; c)
C(=W)0O-alkyl; 10 d) C(=W)NH2; e) C(=W)NH-alkyl; f) C(=W)NH-aryl; g)
@)(:Wﬁﬁéﬂgﬂ@}}ﬁy% C(=W)N(alkyl)-aryl; 15 i) a-amino acid; j) a-amino
ester; k) a-aming-carboxamide;
V) N(alkyDs;

w)  CHalkyl)-NHz;

%) CH(alkyl)-NH(alkyl);
y)  CH{alkyl)-N(alkyl),;
7y Clalkyl)y-NHp,

aa)  Clalkyl)-NH(alkyl);
bb)  ClalkyD:-N(alkyl)s;
cc)  CH-C(=W)H;

dd) CH,-CEW)alkyl;
ee)  A-alkyl;

ffy  Clalkyh-C(=W)alkyl;
ge) CHCEWIH

kh) CH,-C(=W)alkenyl;
iy  CH(alkenyD-C(=W)H;
i A-SOalyl;

k)  CHNH)-S(O)nalkyl; or
)  ANNHalkyl;
mm) CR*)R’)-S(0):NHy;
i) CR*(R®)-S(0)CFs;

00) CRMR)-NH;

each R’ is independently:

18
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1) 3-amino acid; m) R-amino ester; or 20 n) (3-amino-carboxamide;
wherein, when the optional substitution includes a substituted heterocycle,
then the heterocycle substitution is selected from the group consisting of:

wad) SebsdERaryl; b) C(=W)O-alkyl; 22 WO 2006/054182  perag2005/004063
PCT/IB2005/004063 c) C(=W)NH2; d) C(=W)NH-aryl; e) C(=W)NH-alkyl;
f) C(=W)N-di-alkyl; 5 g) C(=W)N(alkyl)-aryl; h) a-amino acid; i) a-amino
aster; §;a-amino-carboxamide; k) (3-amino acid; 10 1) (3-amino ester;
and m) (3-amino-carboxamide; n) halo; or 0) cyano, alone or in any
¢tombifdtion; 15 n independently is 0, 1 or 2; each A is independently a
disubstituted spacer selected from the group consisting of: a) CJ-6
&Wyleh@!%ﬂghé‘& SFuditPanched, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the
¢hain; @23:b) C2_12 alkenylene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions
ifor aftdthed to the chain; c) 02.12 alkynylene, branched or unbranced,
and optiona!ili/ having one or more heteroatoms, aryl, cycloallyl or

Heteroeyespaiinstisisisb oatpsbrd aripianched, allyl, such as 4 Cig alkeyl;

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

alkenyl;

h) optionally substituted, branched or umbranched, alkynyl, such as a Cug
alkynyl;

i) 3-14 membered carbocycle;

D optionally substituted aryl;

k)  optionally substituted aralkyl;

1) optionally substituted alkylaryl;

m)  optionally substituted heterocycle;

n)  optionally substituted alkylheterocycle;
o) optionally substituted heterocycle-alkyl,
p)  A-heterocycle;

Q) acyl

r) carboxamido;

8) carbamoyl;

f) alkoxy;
) OH
V) OR™

19



25 chain; d) optionally substituted arylene; 23 WO 2006/054182
PCT/IB2005/004063 e} O-alkylene, branched or unbranched, and
optionally having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl
wionetionsigor attached to the chain; f} aralkylene, branched®@fis2005/004063
unbranched, and optionally having one or more 5 heteroatoms, aryl,
cycloalkyl or heterocyclyl functions in or attached to the chain; g)
wptiorfatihstibstituted cycloallcyl; and h) optionally substituted
heterocycle; wherein "A" may be joined by any desired linkage such as,
¥or ex&hapiendh ether, 10 thioether, amino, carboxamido, ester or
carbon-carbon linkage, or any combinatin thereof; each R4', RS', R6 and
RC' ifdepeiiéntly is: a) H; b) halogen (F, Cl, Br, I); 15 ¢} NO2; d) CN; e)
CF3; f) OH g) OR'; 20 h) SH i) SR"; j) NRZR2; k) NHS(O)"'R2; 1)
NHCA k@ gikyl; 25 m) S(0)'R2; n) aryl; 24 WO 2006/054182

PCT/IB2005/004063 0) heterocycle;
ag)  Q-aralkyl;

bby  O-carbocycle;

cc)  O-heterocycle;

dd)y O-arvh
ee) SH

ffy SR
gg)  S-alkyh

hh)  S-alkenyl;

i)y  S-alkynyl

i) S-alkary}
kk)  S-aralkyl;

1) S-carbocyele;
mm) S-heterocycle;
nny  S-arvl

00)  S(O)-R3;
pp)  amino,

@ NE;

) NHRZ;

s NRIHR)

)  NH-S(O)-R%

20
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P) CI-6 alkYl; cJ C2-6 alkenyl; r) C2-6 alkynyl; 5 s) C(=W)-S(O)"R2; t)
C(=W)-S(O)n NR.2R2; u) C(=W)-aryl; v) C(=W)-alkyl; w)
C(=W)-heterocycle; or 10 x) C(=W)-NR2R2; each of which optionally may

wag spudstifisted with one or more of : @) OR2; b) S(O)OR2; Clpcr/as2005/004063
C(=W)-S(O)0R2; 15 d) C(=W)-S(0)"-NR2R2; e) C(=W)-aryl; f)
C(=W)-allcyl; g) C(=W)-heterocycle; h) C(=W)NR2R2; 20 1) NO2; J) CN;
CFNES afageni(F, Cl, Br, I); m) NHS(O)nR2; 25 WO 2006/054182
PCT/182005/004063 n) NHCO-C1_3 alkyl; o) aryl; p) heterocycle; q))
N6 alHICE W eglglalkenyl; s) C2-6 alkynyl; or t) NR2R2. In one

embodiment of Formula (A), X is an optionally substituted phenyl; Y is
ww) NH-C(=W)-heterocycle;

xx)  CHp-S(O)R%;

yy) CEWRY

zz) CEWINERHRY
aaa) Calkyl}-S(O).R%;
bbb) CH(alkyl)-S(C).R?;
cee)  Clalkyl),-NHy;

ddd) CH(alkyl)-N(allky)R?;
eee) CRHRH-NR'R?;
i) CHN(alkyDR?;
geg) CH(alky)-NHR?
hih)  Clalkyl),-NHR?;

i) ClalkyDp-N(akyDR?;
i CHCEWHH

kkk) CHp-C=W)alkyl;
)  CRER*-C(E=WIRY
mmm)A-R?;

nmn)  CR),-CEWRY
o00) CH-C=WHH,

ppp) CHp-C(=W)alkenyl;
gqq) CH(alkenyl}-C(=W)H;

) A-S(O)R?

21
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10 any of its definitions; R', R4', R6', and R7' are all hydrogen; R5' is
halogen; and Z is a carboxamide moiety. In an alternative embodiment,
R is acyl, allcyl, aryl, alkaryl, or aralkyl. In yet another alternative
wembagiment, R4' is fluoro, nitro or cyan, W is oxygen, and ¥¢s/mateiedas
In a second embodiment of Formula (A), X is an optionally substituted
phenyl; Y _is any of its definitions; R1, R4', R6', and R7" are all hydrogen;
Ris Q%F&Hﬁa%%% is"a carboxamde or carboxamido-heterocyclyl
moiety. In éet anpther embodiment of Formula (A), X is tolyl, thiazolyl or
@Pidylf“?]\] RO’H or O-alkyl; R', R4', R6', and R7' are all hydrogen; R5'
is halogen, %% Z is. 20 carboxamido, acyl, an alkyl-sulphonyl group or a
&H}Wox%ﬁ%é @éﬁ iV&. In an alternative to the preceding embodiment,

X, Y, R, R4 R6 'and R5' all are as defined above, and Z is a
c‘z’a"r@oxgﬁ%égéa@@ﬁ “feterocycle, typically

carbox i%% Il%i%r_ge-pyridyl; a thioamido-pyridyl wherein the pyridyl is
Jﬁ%’ﬂ% %)'r‘ stituted by OH, OMe or lower alkyl; an imino-nitrile;
or an alkylsulphonyl-aryl 25 group. In yet another embodiment, Z is a
Wh&%ﬁ‘é HSI-%HI% 8?,@}/50&3?@&}'&%%}%?&%%’%0 eterocycle includes at
least one N-oxide group.. 2 06/054182 PCT/1B2005/004063 In a
Heond'& B%%ﬁ??e&ﬁ%?g%%}e{gﬁo%qﬁgwal& a phenylindole for use in the

t atmg&h&@%lv r%)resented by the following general Formula (B): R™
. R3™T 2 4'W.R5.P~Y Z R5 NR7' Rt (B) ora

pharmaceutically acceptable salt, prodrug, N-oxide, quaternary amine, 5
st reoc?gé%'lz T%(skgr?ﬁer or tautomer thereof, wherein:

d  CEW)NH;

&) C=WINH-alkyl;

£y CEW)NH-aryl;

£) C(=W)N-di-alkyl;

h) C(=W)N(alkyl)-aryl;
i) g-amino acid;

1) g-amine ester;

k) a-amino-carboxamide;
] -amino acid;

m)  [-amino ester; or

) 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;

by  CE=W)O-alkyl;

22



10

15

20

25

eachW, Y, Z, Rl, R2, R3, A, n, R4, RS, R6, and RT is as defined above

for Formula (A); and each R2', R3", R4", R5", and R6" independently is:

a) H; 10 b) halogen; c) NO2; d) CN; e) OR2; f) SR2; 15 g) NH2; h)
wWIRERRNHW)-C(=W)-Ct-4 alkyl; j) N(R2)-SO2-CI-4 alkyl; -G )8 @lkMibaoss

20 1)

C2-6 alkenyl; 27 WO 2006/054182 PCT/1B2005/004063 rn) C2-6

alkynyl; n) aryl; o) CF3; p) CR2R2-S(0)n-R3; 5 q) CR2R2NR2R3; r)
C-0H; s) GRPRRHZ(=W)R2; t) acyl; u) C(=W)R2; 10 v) C(=W)OR2; w)
C(EW)SR2; x) C(=W)-NR2R3; y) C(=W)NH(CH2)p (amino acid residue);

z) ahn

ino fsIREbRIYE aa) A-(amino acid residue); wherein any of the

above optionally may be substituted; or

e)
f)
2
h)
i)
)
k)

1y

C=W)NH-alkyl;
C(=W)N-di-alkyl;
CEW)N(alkyh-aryl;
g-amino acid;
o-amino ester;
a-amino-carboxamide;
B-amino acid;
B-amino ester; and
B-amino-carboxamide;
halo; or

cyano,

alone or in any combination;

n independently is 0, 1 or 2;

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

a)

b)

a

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

chain;

Co.1; alkenylene, branched or unbranced, and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the

chain;

C,.1» alkynylene, branched or unbranced, and optionally having one or mere
heteroatoms, aryl, cycloalkyl or heterocyciyl functions in or attached to the
chain;

optionally substituted arylene;
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alternatively, R2" or ' may be joined to Y to form an optionally substituted
bicyclic or tricyclic phosphorylated heterocycle wherein each ring
comprises 3-14 members. 20 The following are non-limiting examples of
wemhedimgaiats of Formula (B): a) Y is alkyl; W is 0, S(O)S, oeMidRioEdb 4063
R6. R" 132", R3", Rt', R7, and R™ are all hydrogen; RS' is halogen; and Z
is carboxamide; b) Y is aryl; W is 0, S(O)0, or NTH; R1, R4', R6', IC, R2
53", RualiEneid RS rarTRdyan RS RPUMATG dyg one or more
thioarping-alivhsOrAMiBaaaEhemdralkidi el 2 FkddaarboxaritehaB 1/ Gs -
2006/054182 PCT/IB2005/004063 Y is -OH or -SR2; W is 0, S(O),,, or
N-NH$E®% R4', R6' R7' RF, R4", and R6" are all hydrogen; RS'is

halogen; R3" and RS" are methyl; and Z is carboxamide; d) Y is -OH;
B0, SEOPYBRRHERIRS, AWk A AP D S R by B
and Resereatwategenl R/ canddR Sraretanetl afvdcd ¢ss darboxsnsind, ©) the
is -OH; W is 0, S(0),,, or N-NR2R2; R1, R4', R6', RT, R7, R3", R4", R5",
and F?gmgre all hydrogen; RS' is halogen; and Z is carboxamide; f) Y is
allcenyl; W is,0, )...0F NH. 5* B ' R6', R7', R2", R3", R4", R5", and
Rb" ng’él%wﬁ%%&dietﬁ(;{ RS akl)%g; and Z is carboxamide or
rboxamide- heterocycle. is.alkynyl or NR2R3; W is 0, S(O)a, or
%Oaﬂ@foﬁ%ﬁﬂ&gfﬁb%@%%c%§3 R4", RS', and R6" are all hydrogen;
RS’ is:halogen; and 7 is 06, 55,15 HCRY BRGS0 oS ler
&%?Rf?‘ RAFR gﬁ‘]neéaé@%?@%?e%l a%de 15 R_6'yare all h;%rogen; _
RBoithhnl egany arrdtiereib cssianivie ey bpiscathgh WSS, ST oPRERRD
I‘Dﬂ R4. R6', R7", R2,,, R3", R4", R5", and R6" are all hydrogen; RS'is
c foro;’ and Z is carboxamide; j) 1 4' W", Y is -0-methyl; W is 0, S(O)., or

alogen’ and Z is carboxamide; 4' 2" W", 5" 20 k) Y is -0-ethyl; W is 0,
SO),,,}gr N-NH2; R7, R, R6',RT, R, R4> R,

eac&l ¥R ResRB BT 1RepeiRBnuRé: and R6" are all hydrogen; RS' is
3

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

c) NOqy;

d CN;

) CF3;

f) OH

g OR%
h  SH

iy SR

b NRsz;

k) NHS(ORR

)  NHCO-Cysalkyl
m)  S(OWR%

n)  aryl
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and R6" are all hydrogen; RS' is halogen; and Z is carboxamide
-heterocycle; ~" 5" 1) Yis -0-ethyl; W is 0, S(O),, or NH; R', R4', R6', R7',
R", R3", R4", R, and R6" are all hydrogen; R5'is chloro; and Z is

ide; m) Y is -0-H; W is 0, S(O)11" or NH; R', R4', R&: '
R3" R4, I%e and R6" 25 are all hydrogen; R5' is haIogen?’gﬁﬁﬁ%(l}glbgﬁom63
carboxanide alkyl group that is unsubstituted or substituted by one or
dnore hM&aydid;1-C(--0)-alkyl, or -NH- S(O).-alkyl; W", 5" n) Y is -0-H; W is
0, S(0),,, or N-NH2; RI> R4', R6', R7', R3", R4", R , and R6" are all
Hydrogenakg: is halogen; and Z is a carboxamido-alkylene- 29 WO
2006/054182 PCT/1B2005/004063 heterocyclyl group wherein said
eteraycitkamytiazole, thiazole, pyridyl or furan, and wherein the
heterocycle is unsubstituted or further substituted by one or more halo,
©X0, -ORk,=IN@F; -MeOH, -NH-C(=0)-alkyl, or NH-S(O)"- allcyl; 5 0) Y is
-0-H; Wis 0, S(0O),,, or NH; R, R4', R6', R7', Rx', R3", R4", Rs", and RC"
gre alllyBrpgen)RE is halogen; and Z is carboxamide-cyclopropyl or
carboxamide-cyclobutyl; p) Y is -0-methyl; W is 0, S(O)S, or NH; R', R4',
®R", RE(RW);RQ)RMRZW:, and R6" are all hydrogen; R5' is halogen; and Z
is a carboxamide-ethyl, 10 carboxamide -ethanol, or carboxamide
WthyloeWoxyylg) Y is -OH or NR2R3; W is O, S(O)n, or N-O-alkyl; R’,
R4', R6', R7', R2", R3', R4", R5", and R6" are all hydrogen; R5' is
plogéi=aeaikis; a carboxamide allcyl-phenyl group wherein the phenyl
is further substituted by one or more halo, oxo, -OH, -OCHS3, -NO2,
e O (eWNieka®ge@leatiky| groups; 15 1) Y is -OH or -SR2; W is 0, S(0)0,
or N-NR2R2; R', R4', 6 , RC, R2", R3", R4", R5", and R6" are all
hydrogﬁﬁmmzﬁélogen; and Z is an isopropanol carboxamide moiety;
and s) Y is -OH; W is 0, S(O)0, or N-OH; R', R4, R6', R7', R2, R3", R4/,
RS, gaandRétichepadinallarog he RETEHabHER B @218'8 Hivacetamide
group. 20 In a third embodiment, the present invention provides an
optienally@Rbstituted 9-

by S(O}R%

&) CEW)-SOLRY

d  CEWRSOR-NRRY
e) CEWayh

f  CEW)-alkyl;

g  C(=W)-heterocycle;

By  CEW)NRRY

1) NOy;
i CN
k} CF:-, .

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

m)  NHS(O)R%;
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11 membered bicyclic 3-phosphoindole for use in the treatment of HIV
represented by the following general Formula (C): R4,"” R5" R3" R6., T
R4WI)m R5 P (Y)mZ Re'N1 7.R1 (C) 30 WO 2006/054182

wioGlddm20@5/004063 or a pharmaceutically acceptable salt,peraeku@s 004063
N-oxide, quaternary amine, stereochemical isomer or tautomer thereof,
wherein: each W, Z; R1, R2, R3, A, n, R4', R5', R6' and R" is as defined
abave forESHRilax@yieach R3", R4', R5", and R6" is as defined above
for Formula (B); 5 ------- indicates the presence of a single or double bond,
whelein: #@¥en --- indicates the presence of a double bond, each Y and T
independently is: a) CR3; b) N; or ¢) S(=W); 10 such that at least one of
Y and T keER3ydfd when ------- indicates the presence of a single bond,
then each Y and T independently is: a) CHR3; b) C(R)(R); 15C) 0;d) S;
or @) NR2:stkHthat at least one of Y and T is C(R3)(R3); and

1) C,.5 alkenyl;

s)  Cpealkynyl; or

) NRRY

n one embodiment of Formula (A), X is an optionally substituted phenyl; Y is
any of its definitions; R}, RY, Rﬁ’, and R are all hydrogen; R” is halogen; and Z 1s a

carboxamide moiety.
In an alternative embodiment, R! is acyl, alkyl, aryl, alkaryl, or aralkyl

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

and Y is O-alkyl.

Tn a second embodiment of Formula (A), X is an optionally substituted phenyl; ¥
is any of its definitions; RL RY, RY, and R” are all hydrogen; R’ is chiorine; 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, RY, and R’ are all hydrogen; R* is halogen; and Z is

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

In an alternative to the preceding embodiment, X, Y, R} RY, R6’, R and R” all
are as defined zbove, 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 alky}; an imino-nitrile; or an alkyisulphonyl-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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m is 1 or 2, with the proviso that m can only be 2 for T or Y = CR2. 20
The following are non-limiting examples of embodiments of Formula (C):
a)Wis 0, Yis CR2, Tis (CH2)2, RI, R4, R6', R7', R3",, R4", R5", and R6"
wareoad ;1435 is halogen, and Z is carboxamide; 31 WO 20QG/054:82004063
PCT/IB2005/004063 b)Wis S, Yis 0, Tis CH2, R', R4', R6', R7', R3",
R4", R5", and R6" are all H; R5' is halogen, and Z is X .
carboscerors HEREPSETaR-Whe AT FRGs ReRXdes a18s diiafgr use m the
reaSHOSIURIBS ffBsdRRidaRoles hinkeies iRMIdEMAS, Y is NR2, T is
CH2, R, R4, R6', R7', R3", R4", R5", and R6" are all H; 5 R5'is halogen,
and Z is carboxamide; d) Wis 0, Y is@BR2, T is CH2, Rt, R4', R6', R7,
R3", R4", R5", and R6" are all Hy' R5'lis hafogen, and Z is
alkyl-carboxamide; e) Wis S, Y is is CH2, R', R4', R6', R7', R3",
R4", R5", and R6" are all H; Rg¢"i »and Z is carboxamide; 10 f)
Wis0,YisCR2,Tis C-C(:V\QR%VB' R4', R6', R7', R3", R4", RS", and
R6' are all H; R5' is halggen, and ZFs-methoxymethyl-carboxamide; g) W
isS, Yis0, Tis C-C(=W)R¥F A R6', R7', R3", R4", R5", and R6" are
all H; R5'is halogen, and Z ALba aﬁ]ide-cyclobutyl; h)y Wis 0, Y is
SR2, T is C-C(=W)R3, R¥", R'?,R I,R3", R4", R5", and R6" are all 15 H;
R5'is chloro, and Z is alkyl ca‘Fbox:ﬁnide wherein alkyl is optionally
substituted by one or more halo®xo, -OH, -NO2, -MeOH,
-NH-C(=0)alkyl, or -NH-S(O),-alkyl; i) Wis S, Y is NR2, T is CC(=W)R3,
R4' oREPIRIURG IR, RSeplahly fgh BIREEHYREAS HIBIS P ENF 2T
carboxamide; 20j) Wis S, Yis N, Tis C-C(=FW)R3, R, R4, R6 , R", W",
5 steqRachapricad inprrer ardasipPRrEBTROH TSR Z is carboxamide; k) W is
NH, Y is CR2, Tis.NR2, R', R4, RG', R7',,R3", R4", R5", and R6" are all H;
eacRSYiVahiRo- MR a2 %%&%o&gm}ééﬁ)w ideidpes ot g @?;
RadRR4, R6', R7', R3", R4", R5", and R6" are all H; 25 R5'is chloro, and Z
is carboxamide; m) Wis N-OH, Y is O, T is CHZ, R', R4', R6', R", R3", R"™,
eacdBRY 2 RE* are all Ht® independently is:

-

a} H;
16 b)  halogen;
c)  NOz
d) CN;
e) OR%
H SR,
15 g) Nz
K NR'R%

) NRH-C(=W)-Ciy alkyl;
D) NER»-S0:-Ciy alkyl;
ky  Ciealkyl

20 D Cy. alkenyl;



R5' is thioamino-alkyl, and Z is alkyl carboxamide 32 WO 2006/054152
PCT/IB2005/004063 n) Wis S, Y is SR2, Tis CH2, R, R4', R6', R7', R3",
Z', R5", and R6" are all H; R5' is halogen, and Z is a
wensbe@migle-heterocyclyl group wherein the heterocycle ism@argptinealyoss
substituted pyridine, thiazole, imidazole or furan; o) W is N-O-alkyl, Y is
NR2, Tis CH2, R, R4', R6', R7', R3, R4", R5", and R6" are 5 all H; R5'is
halogén;saHev s carboxamide-alkyl group wherein the alkyl is optionally
substituted by one or more -NO2, -NH2, -NH-C(=W)alkyl, or NH-
8{0)alkyl; p) W is NH, Y is SR2, T is (CHZ)2, R', R4', R6', R7', R3", R4",
R5", and R6" are all H; R5'is halogen, and Z is carboxamide-alkyl-phenyl
whereffphenyl is 10 optionally substituted by one or more halo, oxo, OH,
NO2, McOH, -NH- G(=O)alkyl or NH-S(O), alkyl groups; ) W is NR2, Y is
©H2) 2R R MR R R4, R6'R7 R™, R", R™, and R™ are all H; R5'is
halogen, and Z is.a carboxamide-cyclopropyl group; r) W is N-OH, Y is
@H, T%Rc%liq KRR, R6', R7', R3", R4", R5", and R6' are all H; 15 R5' is
halogen, and Z is a carboxamide-cyclopropyl group; s) W is N-O-alkyl, Y is
@ T ist )2, R, R4, R6', R7', R3", R4", R5", and R6" are all H; R5' is
chloro, and Z is carbpxamide-methoxyethyl; t) Wis O, Y is N, T is CH2, R,
Rl RERAY-G3WR" R5", and R6" are all H; R5' is halogen, and Z is
carboxamide-ethanol; 20 u) W is N-NRZR2, Y is NRZ, T is CHZ, R', R4’
R6 R728¥% W" R7, and e'are all H; R5' is halogen, and Z is earboxamide;
andv) Wis 0,Yis CR2, Tis CHZ, R, R, R6', R7', R3", R4", R5", and R6"
are alquﬁgkfé 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- 25
E=W)KTRINR2): C(=W)-NH-A-R3; C(=W)-NH-R2; or C(=W)-A-R3. In
one embodiment of Formula A, B or C, the compound includes a charged
ero&fon. articular, a charged nitrogen, such as through an N-oxide,
is part of the compound. The charged heteroatom can be on a
ReteroAfGMatie Timgthat is attached to the indole, for example through

CIONE vl g ep sl g GIN-CHZ 53
Z) amino residue; or
aa)  A-{amino acid residue);

wherein any of the above optionally may be substituted; or

aliernatively, 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) Y isalkyl, Wis O, S(O), or NE;, R, R*, R, R”, R”, R¥, R*’, R”, and R”’

are all hydrogen; R is haloger; and 2 is carboxamide;

b)  Yisaryl Wis O, S(O), or NEL R, RY, R%, R”, R¥, R, R, R, and R® are
all hydrogen; R” is amino-alkyl, thioamino-alkyl, or aminocarbonyl-alkyl; and

7 is carboxamide;
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WO 2006/054182 PCT/IB2005/004063 In a particular embodiment of
Forml_JIa A, Bor C, Zis C(=0)-NH-R2 wherein R2 is an optionally
substituted allrylheterocycle, wherein the heterocycle is of the formula

W@)@(B@,QMS%~RX Rx=Rx , wherein each Rx is independentlys & giadéio@ze63
In a particular embodiment, one of Rx is N}-O The alkyl groUp can be

Ci-io alkyl, or C1-4 alkyl, or can 5 specifically be a methylepe or-et ne.
In a sesifOBMBoSRIEn, RISEPInF 53(%%23%5\&' g‘%/vh s i

0, 1 0p2. In.patigyias embediments Gfdornitiant, Rora:, thetiegimpoliridl is

is: FFoF™"0../0cio\CiI\\NHNHHNC HB;o~ ci\o-\0 r\o-cio

N' HNERaRERSE. H D;F\ 010~N--PH10HF;,HNG, 34 WO

6%)006/%5;181?%}??\-75“%28?%/(06%1093 N%I?Li{@,_ RY, R”, R¥, R™, and R% are all
hydrogen; R and R” are halogen; R¥ and RY are methyl; and Z is
carboxantide;

& Y is—OH; Wis O, S(O)y, or N-NRR%; R, RY, R®, R”,RY,RY, R, R”, and
R are all hydi‘ogen; R” is halogen; and Z is carboxamide;

f Y is alkenyl; W is O, S(O)y, or NH; RI R, R, R”, R, R¥,R* R, and R¥
are all hydrogen; R” is halogen; and Z is carboxamide or carboxamide-

heterocycle;

g) Y is alkynyl or -NR’RY; W is O, S(O)y, or N-O-alkyl; R!, RY, R¥, R", RY,
R, R4”, R, and RY are all hydrogen; R’ is halogen; and Z is carboxamide;

h) Y isalkenylene; W is O, S(O)n, or NEL RLRY, R®, R, RY, RY, R*, R, and
R% are all hydrogen; R” is halogen, and Z is carboxamide;

D Y is ethyl, W is O, S(O), or N-OH; R, RY, RE, R”, RY, RY, R*™, R¥, and
RY are all hydrogen; R’ is chloro; and Z is carboxamide;

5 Y is—O-methyl; W is O, S(O), or NH; R, R, R%, R7,RY, R, k™, R”, and
RY are all hydrogen; R> is halogen; and Z is carboxamide;

) Y is ~O-ethyl; W is O, S(O),, or N-NHy; R, R RY, R”, ¥, R, R™, R7,
and R are a1l hydrogen; R¥ is halogen; and Z is carboxamide “heterocyele;

) Yis ~O-ethyl; W is O, S(O), or NE; R', RY, RS, R”, R, RV, R*, R, and
RY are all hydrogen; R is chloro; and Z is carboxamide;

m) Y is-O-H; W is O, SO, or NH; R\, R*, R, rR”, RV, R¥, R, R”, and RY
are ail hydrogen; R is halogen; and Z is a carboxamide alkyl group that is
unsubstitited or substifuted 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-NHy; R/, R RE, R7,RY, R¥, k™, R, and

RY are all hydrogen; R is halogen; and Z is a carboxamido-alkylene-
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OIP\po,\oo/\o-~CI\\CI) HNpN /NI;HS> FO1IN/O1/0-P~p P
OCllI~\pCClI~\p~\ \\=~N HHN K; HL H3C CH3 o0- oP /CHS3
OIPpCI/\CN CI\O IN\ANINoOHHNM, N; H3CCH3F\CH3 _FG

wo hedeklQs? CH3 ~N HN OP~p ~ N CI N p; or N O P. 5 Aggiigaabhs/aos063
examples of an N-oxide embodiment of a compound of Formula A, B or C

are: 35 WO 2006/054182 PCT/182005/004063
heterocyclyl group wherein said heterocycle imidazole, thiazole, pyridyl or

furan, and wherein the heterocycle is unsubstituted or further substituted by
one or more halo, oxo, -OH, -NO,, -MeOH, -NH-C(=0)-alkyl, or -NH-5(0),-
alicyl;

0)  Yis-O-H; Wis O, S(O), or N&; R, R, R%, R", R*, R¥, R*", R*, and R”
are all hydrogen; R is halogen; and Z is catboxamide-cyclopropyl or

carboxamide-cyclobutyl;

p) Y is—O-methyl; W is O, S(O), or NEL R', RY, 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;

Q) Y is —OIH or -NR*R%, W is O, §(O),, or N-O-alkyl; R\, K", R®, R”, R, R,
R*, RS”, 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, -OCHa;, -NO;, -MeOH, or -NH-C(=0)-alkyl groups;

) Y is—OH or -SR% W is O, S(O)y, or N-NR’R% RS, RY, RY, R”, R, R", R™,

R¥, and R® are all hydrogen; R* is halogen; and Z is an isopropanol

carboxamide moiety; and

s)  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 thicacetamide group.

In a third embodiment, the present invention provides an optionally substituted 9-
11 membered bicyclic 3-phosphoindole for use in the treatment of HIV represented by
the following general Formula (C):
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halolIMe/cN N/Melhalo O~ P ~ CI O-Me /INNHy{(a) ~N;._ O
haloIMe!cM N/Me/halo/alkenYICN/alkY1-CWmOPropYIffit GI P "O-me O
INNHH j(b) o Either substituent on the phenyl ring may be substituted
wioy26oblodig2 halo, alkyl, alkenyl, alkynyl, alkyl-CN or alkenyl-tiNy@SodE@o4063

most commonly synthesized and tested N-oxides in the series to date. Il
Particular Sub-Embodiments of the Present Invention 5 In the first .
embodimbaTSaETATE RSP ERec D FPRIY Grd TePrile ntBa gRRL AR S

sterbADBGEAEUHRAB) 1 FRA Wier B, WidfF:RE, N Rr, R (A) ora
pharmaceutically acceptable salt, prodrug, N-oxide, quaternary amine,

caciStRTSOGHIERACRP I90mer Oriautoma theigak sviesdiaboi® Krahanyileash
indepenofently, is: 36 WO 2006/054182 PCT/1B2005/004063

each RY, R*, RY, 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) CR3;
by Nyor
c) SEW)

i0 such that at least one of Y and T 1s CR®; and

when ------- indicates the presence of a single bond, then cach Y and T independently
is
a)  CHR’

b)  CRIRY;

15 c) Q;
d) S; or
e) NR%

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

a)  WisO, Yis CR? Tis (CHy, R, R, R, R”, RY, R, R”, and R are all H;

R” is halogen, and Z is carboxamide;
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a) 3-14 membered carbocycle, aryl, heterocycle, any of which may
comprise a monocyclic, bicyclic, tricyclic or spiro structure, or optionally
may be substituted; b) H; 5 c) OH; d) Cl, Br, |, F; e) CF3; f) CI-6 alkyl; g)

wo2fhadkenyl; 10 h) C2-6 alkynyl; i) alkylheterocycle; J) NHR&)mBbbtraeYhss

1) N-dialkyl; 15 m) NH-aryl; n) N-alkaryl; o) N-aralkyl; p) NH-heterocycle;
q) N-allcyl-heterocycle; 20 r) N-allgenyl-hetergcycle; s) . -
fallcyhiys-Beteioycles %glkﬁ u%%ﬁéeﬁﬁsyi;é%) %{aﬁ@ﬁ'@? FRgieL R is
2006/QfL82 PHd/IB2R02404ARAavhssalkybaryingr@nardidy)heterocycle is

0-heterocycle; z) O-aralkyl: 5 aa).0-carbocycle; RD: :
optignally s%bstltutedyﬁlran, in%idazole, ﬁﬁ%ggefe,bo?g)p%:{d%ﬂ?r cc) NR2R3;

¢ WisS,Yis NR? Tis CH, RL RY, R, R7, RY, R", R, and R” are all H;
R” is halogen, and Z is carboxamide;

4 WisO,YisSR% Tis CHy, RY, RY, R, R”, R¥, RY, RY, and R¥ are all H;
R” is halogen, and Z is alkyl-carboxamide;

e) WisS, YisSR? Tis CHz, R, R, R, R”, R, R, R”, and R are all F; R*
is halogen, and Z is carboxamide;

f  WisO,YisCR, Tis C-C=W)R, R, RY, RY, R7, R¥, RY, R”, and R® are
all H; R” is halogen, and Z is methoxymethyl-carboxamide;

g Wis§, Yis O, Tis C-C=W)R%, R, R", R, R7, R¥, RY, R¥, and R ars all
H; R is halogen, and Z is carboxamide-cyclobutyl;

n)  WisO,Yis SR Tis C-CEWRY, RY, R, R7, RY, RY, R”, and R are all
H: R” is chioro, 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(Q)y-alkyl;

) WisS, YisNR%, Tis COE=W)RY, R, RY, R7, RV, RY, R”, and R are all H;
R” is chloro, and Z is carboxamide;

D WisS, YisN, Tis C-C=W)R% R, R, RS, R, R, R, R”, and R" are all
H: R is fluoro, and Z is carboxamide;

k)  Wis NH,Yis CR T is NRy, R, R*, R®, R”, R, R, R¥, and R” are all H;
R” is amino-alkyl, and Z is carboxamide;

)  WisNR% Yis O, Tis(CH), RLRY, R, R”, RV, R, R”, and R are all H;
R® is chioro, and Z is carboxamide;

m) WisN-OH, Y is O, Tis CHs, R\, R*, R¥,R", R¥, R, R”, and R are all H;

R¥ is thioamino-alkyl, and Z is alkyl carboxamide ;
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alternatively, X and Y may be joined to form an optionally substituted
bicyclic or tricyclic phosphorylated heterocycle wherein each ring
comprises 3-7 members; 10 Z is: a) 1-1; b) alkoxy; c) NO2; d) N(R)(R3);
wib200cfaR762f) carboxamido; g) amido; h) acyl; i) S(O)"R2; p@jds2005/004063
S(0)"-NR2R3 k) C1.6 alkyl; 1) C2_6 alkenyl; m) C2.6 alkynyl; n) alkaryl;

38 WO 2006/054182 PCT/TB2005/004063,, 0 llcyl:-p) h le: ,
Sy oyete S digt & BN Bk P and WO e

C ;Zgﬁ%\/}v}%&ﬁ%%?é%? -;@Néraa{;{ 4 k%ﬁ%;@&é(%%)&;r&&;@(ﬁ\/gﬁmb (R AeR2ycle
w) C(= \glvn R2; 10 x) C(=W)NH-CRZR3-S(0)n -NRZR3; )
ClowpriR el o

:W 'NH'A'RZ. bb :W 'NH' - : 7 > 3 2t ar 23 n

0( is N-O-afkyl, L5 9, NENE RS e ro R7. R, R, R”, and R are
all H: R” is halogen, and Z is carboxamide-alkyl group wherein the alkyl is
optionally substituted by one or more -NQO3, -NH,, NH-C(=W)alkyl, or —NH-
S(O)p-alkyl;

p)  WisNH, Yis SR% T is (CHb), R, RY, R™, R7, R”, RY, R%, and RY are all
H; R is halogen, and Z is carboxamide-alkyl-phemyl wherein phenyl is
optionally substituted by one or more halo, oxo, OH, NO,, MeQOH, -NH-
C(=0)alkyl or -NH-S{O),-alkyl groups;

Q)  WisNR2 Y is (CH), Tis NRs, R, R, R, R, RY, R, R”, and R are all
H; R is halogen, and Z is a carboxamide-cyclopropyl group;

) WisN-OH, Yis CH, Tis O, R, RY, R, R", R, R, R”, and R” arc all H;
R” is halogen, and 7 is a carboxamide-cyclopropyl group;

) WisN-O-alkyl, Y is O, Tis (CHz, R, R, R¥, R”, R¥, R", R”, and R* are
all H; & is chloro, and Z is carboxamide-methoxyethyl;

§  WisO, YisN, Tis CH, R, RY, R®, R7, RY, RY, R”, and R® are all H; R”
is halogen, and Z is carboxamide-ethanol;

W Wis NeNR?RY, Y is NR?, T is CHp, R, RY, R, R”, R¥, R¥, R”, and R™ are
all H; R” is halogen, and Z is carboxamide; and

V) WisO,Yis CR? Tis CH,, RLRY, RY, R7, RY, RY, R”, and R arc all ;

R® is aminocarbonyl-alkyl, and Z is cartboxamide.

Tn one set of embodiments of Formula A, B or C, Z is C(=W)-R’; C(=W)-NH-A-

CEW)-NRY(RY); C=W)-NH-A-R®; C(=W)-NH-R’; or C(=W)-A-R’.

In one embodiment of Formula A, B or C, the compound includes a charged

heteroatom. In particular, a charged nitrogen, such as through an N-oxide, is part of the
compound. The charged heteroatom can be on a heteroaromatic ring that is attached fo
the indole, for example through C(OYNH-alkyl, or specifically through C(O)NH-CHa.
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15 cc) C(=W)-NH-C(R)(RZ)-C(=W)NH-C(RZ)(R3)C(=W)-N(R2)(R3); dd)
C(=W)-NH-R2; ee) C(=W)-NH-A-C(=W)-NH-A-C(=W)-NH2; ff)
C(R2)(R2)(R3); gg) C(R2)(R2)-NH-R2; 20 hh) A-S(O)n R2; ii)
WeAZ00k0AceE=W)-A-C(=W)R3; jj) A-R2; kk) C(=W)-(O)R2; 1Bc1/1m3005/004063

C(=W)-A-C(=W)-NH2; 39 WO 2006/054182 PCT/IB2005/004063 mm) an
amino acid residue; nn) C(=W)-N(R2)-A-(amino acid residue); 00) .
C(SMA-DRA) (e braicofdisionelr &3 R2Z ﬁp?ﬁ@h@‘)gr% ingrerEg R

.o glesidue. 5 AHRRUR0 R IESIUBM A (EMAsRZ; e fformula

* a?:&%% %%%ﬁé@m- (Fg%)r; ) CCoW) NHNH.R? uﬁfi
C(=W)-NH-N(R)-A-C(=W)R2; 10 w) C(=W)-N(R2)-C(=W)-R3; ww)
C(®W)-ANH-C(=W)R2; xx) C(=W)-A-NH-C(W)OR3; yy) C(=W)-A-R3; zz)
C&V)-Nig-NH-CHZ-C(=W)R2; 15 aaa) P(=W)(R)(R); or bbb)
A-REA(R)(R2) nbrsairRacR:ofsthelipeageing XHY arid Zindepe noertiyar
may be unsubstituted or. _sulsti teld l:g)){lone %r re qf: ril) H'CZO

em@éwe@) 8“88%& 1s N -O". The alky! group can be Ci.io alkyl;0r Uig

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

,l & can

——— (CH2)1 / \N+-0-

wheren1s 0, 1 or 2.

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

F
F

)

F O~ P N/ (o /O
=0 T\ “eo N
Ci %
ﬁ HN B: NoOHN c

10 H F; G;
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d) OH; e) oxo; f) halo; 40 WO 2006/054182 PC1/182005/004063 Q)
NR2R2; h) optionally substituted aryl; i) optionally substituted heterocyclyl;
j) O-C(=W)-alkyl; 5 k) C(=W)-OR2; 1) CN; m) NO2; n) NH-C(=W)alkyl; 0)
widHoGeX)2salkyl; 10 p) NH-S(O)n NR2R2; or q) C3-6 cycloafiey¥¥igiodloess
0; b) S; 15c) NH; d) N-N(R)(R); e) N(R2); f) N-OH; or g) N-O-alkyl; 20
Rlis: a) H; b) R2; ¢) C(=W)-R2; d) C(=W)-O(R2); 41 WO 2006/054182
PCT/IB20Q05/004063 e) C(=W)-S(R); f) C( 2;

/

o8 o P

U £,
UH ﬁ%—?ﬁ
2,

HC. CHy
N
7\
o=F. 3 N\___
o ~y )
\ N
tg__( p =y o}
N;
HsC CHg
F. CHs
F
o=p._ CH:
ol \O o
=N FIN O—P\ S
b -

O; or

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

or C are:
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g) C(=W)-N(R2)(R2); h) c(=W)-NH-A-(amino acid residue); 5 i) A-(amino

acid residue)-R2; j) S(O)S,-R3; or k) S(0)2-N(R)(R); any of which

optionally may be substituted by one or more: a) CI-6 allcyl; 10 b) OH; c¢)
wallegeisdyaryl; e) halo; f) CN; 15 g) NO2; or h) N(R)(R2)pRzrisoddddioss

b) OH; 20 c) halogen; d) optionally substituted, branched or unbranched

alkyl; e) optlonally substituted, branched or unbranched alkenyl; f)

o) ojilsjate\ &* branched or unbranched alkynyl; g) 3-14

member rbocycle; 42 WO 2006/054182 PCT/IB2005/004063 h)

alkylllet@ ycle i) acyl; j) carboxamldo K) carbamoyl 5 1) alkoxy, m)

Moo

{a) \N i

ha%ofMelCND/wahalalalkenylﬁwalkyl-CN!isopropyl.‘Et
Osx

o*

. 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.
IL. Particular Sub-Embodiments of the Present Invention

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

generally by the Formula (A):

X
RE il W*P/—Y
Nz

RO ;?:

R" R

(A)

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

stereochemical isomer or tantomer thereof, wherein:

¥ and Y, each independently, 1s:
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10 g) O-alkenyl; r) O-alkynyl; s) O-alkaryl; t) O-arallcyl; u) O-carbocycle;
15 v) O-heterocycle; w) O-aryl; x) CF3; y) CN; z) S(O)S R3; 20 aa)
N(R3)(R3); bb) NH-S(O)n R3; cc) NHC(=W)-aryl; dd) NHC(=W)-alkyl;
wREIDUASLREY)-heterocycle; 43 WO 2006/054182 PCT/lB2O9l’ij;{:}f%ﬂ@%0@{363
CH2-S(0O)nR3; gg) C(=W)R3; hh) C(=W)NR3R3; ii) C(alkyl)2-S(O)nR3; 5
JJ) CH(alkyl)-S(O)nR3; kk) C(alkyl)2-NH2; 11) CH(alkyl)-N(alky)R3;
®m) Gnmmmmcmy@ﬂmwmacmmmﬁ( NHRCgnRsEy 2

C(alk % N;;! Dyl Yo NHAUEYHRS: G, Cir\WptonsBy may be
CH2- aIIcyI 15 tt) CR3R3-C(=W)R3 uu) A-R3;
substituted,;
by H;
c) OH;

d CLBi,LF
e) CFa;

f) Cy.6 alkyl;
2) Ca.5 alkenyl;

hy  Cogaliynyl;

i) alkylheterocycle;
iy NHy
k}y  NH-alkyl

1) N-dialkyl;

m)  NH-aryh

) N-alkaryl;

o}  N-aralkyl;

p)  NH-heterocycle;

q)  N-alkyl-heterocycle;

1) N-alkenyl-heterocycle;
8) N-alkynyl-heterocycle;
1) O-alkyl;

u)  O-alkenyl;

V) O-alkynyl;
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VV) C(R3)2-C(=W)R'; ww) CH2-C(=W)H; xx) CH2-C(=W)alkenyl; 20 yy)
CH(allcenyl)-C(=W)H; zz) A-S(O)R3; aaa) CH(NH)-S(O)aR3; or bbb)
A-N(NH)R3; wherein said optional substitution comprises one or more of:
\%W@%@%/OS“-].SZ PCT/1B2005/004063 a) a substituted PET/IB2005/604063
unsubstituted heterocycle; b) C(=W)O-aryl; c) C(=W)O-alkyl; d)
C(=W)NH2; 5 e) C(=W)NH-alkyl; f) C(=W)NH-aryl; g) C(=W)N-di-alkyl;
W) C(=DraiNiatiad)-aryl; i) a-amino acid; 10 j) a-amino ester; k)
a-amino-carboxamide; 1) (3-amino acid; m) j3-amino ester; or n) (3-amino
sarboxaeaide; 15 R3is: a) H; b) OH; c) CI-6 allcyt; d) C2_6 allcenyl; 20

e) C2.6 alkynyl; f) alkoxy; g) CF3; h) CN;
¥) O-heterocycle;

z) O-aralkyl;

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;

Z1is:
a) H;
b) alkoxy;
¢}  NOg

dy  NEHR)

e  OR%

f) carboxamido;
g} amido;

h} acyl;

) SOMRY

P S(O)-NRR’;
k) Ci alkyl;

D C,. alkenyl;
m)  Cpealkynyl;

n) alkaryl;
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1) amino; 45 WO 2006/054182 PCT/IB2005/004063 J) NR2R ; k) O-alkyl;
1) O-alkenyl; m) 0-alkynyl; 5 n) C(R2)(R2)-S(O),NH2; o)
C(R2)(R2)-S(0),CF3; p) C(R2)(R2)-NH2; q) A-heterocycle; r)
woRBMRENRB2R2; 10 s) C(R2)(R2)-C(=W)R2; t) aryl; u) carheeyei8is¥dososs
heterocycle; w) cycloalkyl; 15 x) alkaryl; y) alkylheterocycle; z) aralkyl; or
aa) heterocycle-alkyl; any of which may be unsubstituted or substituted
with om@lbylnore of the following, 20 taken in any combination: a) halo;
b) OH; c¢) OR2; d) SR2; 46 WO 2006/054182 PCT/1.B2005/004063 e)
EO00Nefrearsbxlic acid ester; g) C(=W)R2; h) C(=W)OR2;

q)  alkyl-heterocycle;

ry ayh
s) CN;
) CEW)-RG

W CEWINE-CRHR)-CEW)-NRHRY;
V) CEWINH-PEW)R)-A-RY

W)  C(EW)NH-A-S(O)-NRY;

X} CEWINH-CR?R?-S(0), -NRR;

)  CEW)-NH-A-CEW)-NRIRY);

z)  CEWRNRHRY:;

ag)  C(=W)-NH-A-R’;

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

) CEW)-NH-CRYRY)-CEWINE-CRYRICEWINER)R);
dd) C(=W)-NH-RY;

es)  C(EW)-NH-A-C(=W)-NH-A-C(=W)-NH;;
f)  CRHIRIRY;

gg) CRHR)-NH-RY

hh)  A-S(O)R%

i) CEW)-A-CEW)-A-CEWIRY

i ARY

Ko CEW-ORY

) C(=W)-A-C=W)-NH,;
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5i) C(=W)OR3; j) C(=W)SR2; k) A-C(=W)NH2; 1) C(=W)NRZR3; m)
NRZR2; 10 n) NRZR3; 0) NR2-S(O)nR3; p) NRZ-C(=W)-Cl-6alkyi; 9)
S(0)nR3; r) Cl_6alkoxy; 15 s) CI-6 thioether; t) amino acid residue; u)
wisHabs(agino acid residue); v) C(=W)NH-A-(amino acid resigdue)immskao4063
wherein when said optional substitution comprises a substituted
heterocycle, then 20 substitution is selected from the group consisting of
whC (g phidopedew)O-all(yl; c) C(=W)NNTH2; d) C(=W)NH-aryl;
47 WO 2006/054182 PCT/IB2005/004063 e) C(=W)NH-alkyl; J)
GIEWIKESDAKR o Ceivmneefaasidssh h) a-amino acid; 5 i) a-amino
ester; ) a- amlno -carboxamide; k) P-amino acid; 1) j3-amino ester; or m)

B)amHERNBArMENITO A EEEE 0y GHIR

PP
qq)
a2y

ss)

t£)

aaa)

bbb)

C(=W)-amino acid residue;
C(=W)-N®R?)-A-(amino acid residue)-A-C(=W)-R’;
C=W)-OR%;

CE=W)-SRY);

C(=W)-NH-NH-R*;
C(=W)-NE-N(R?)-A-C(=W)R*;
CEW)-NRY)-CEW)-RY

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

C(=W)-A-R;

C(=W)-NH-NH-CH,-C(=W)R*;

PE=WHRH)RY; or

APEWRHRY;

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

substituted by one or more of:

2)
b)
)

d)

H;

Cig alkyl;
alkoxy;
OH;

0X0;

halo;
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taken alone or in any combination; n independently is O, 1 or 2; each A is
independently a disubstituted spacer selected from the group consisting
of: 15 a) C1-6 alkylene, branched or unbranched, and optionally having
wAee/d0Qke heteroatoms, aryl, cycloalkyl or heterocyclyl fupgliqaseik M4u63
attached to the chain; b) C2a2 alkenylene, branched or unbranced, and
optionally havmg one or more heteroatoms, aryl, cycloalkyl or
hetgyocyo}mzﬁmctlons in or attached to the 20 chain; c) C2_12 alkynylene,
branched or unbranced, and optionally having one or more heteroatoms,
aryh)cycloathdﬁwheb@f@@%ﬁdlmhnctions in or attached to the chain; d)
optionally substituted arylene; 48 WO 2006/054182 PC'T/1B2005/004063
e) @alkylemigrhihrohetterdhbiaerdt: and optionally having one or more
heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached to the
chajn; f) d&raelkyieheliotanched or unbranched, and optionally having one or
more 5 heteroatoms aryl, cycloalkyl or heterocyclyl functions in or
attdiched f+/¥8)-6Rin; g) optionally substituted cycloalkyl; and h)
optionally substituted heterocycle; wherein "A" may be joined by any
desljed lifkdge such as, for example, an ether, 10 thioether, amino,
carboxamido, ester or carbon-carbon linkage, or any combinatin thereof;
Eacm)R4' MRE', R6' and R7' independently is: a) H; b) halogen; 15 c)
NO\2; d) CN; e) CF3; f) OR2;
) NH-C(=W)alkyl;

o)  NH-S(O)-alkyl;
p)  NH-S(O)-NR'R’ or

q} Ca cycloalkyl;

W is:

a} O;
b) S,
¢y NH:

d  NN®RHRY;
&) NE®RY;
f) N-OH; or

g)  N-O-alkyi;

R'is:
a) H;
by R
o) CEWNREL

Q) CEW)-ORY;
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g) NR2R2; 20 h) NHS(O)"R2; i) NHCO-CI_3 alkyl; j) S(O).R2; k) aryl; 1)

heterocycle; 25 m) CI-6 alkyl; n) C2_6 alkenyl; 49 WO 2006/054182

PCT/182005/004063 0) C2-6 alkynyl; p) C(=W)-S(O)nR2; q)
wo(z00eS(@, NR2R2; 1) C(=W)-aryl; 5s) C(=W)-alkyl; t)  pctaB2005/004063

C(=W)-heterocycle; or u) C(=W)-NR2R22; each of which optionally

maybe substitutgd with one or more of : a) OR2; 10 b) S(O)nR2; c)

S (=WESOY B )d) C(=W)-S(0)n-NR 2R2; e) C(=W)-aryl; f) C(=W)-alkyl;

15 g) C(=W)-heterpcycle; h) C(=W)NR2R2; i) H; J) NO2; k) CN; 20 1)

OF3; GFEdIBNR ) NHS(0)"'R2; 0) NHCO-CI-3 alkyl;

g
h)
i)
)
k)

CEWNERHRY:;
C(=W)-NH-A-(amino acid residue);
A~(amino acid residue)-R*;

S(O) R3: or

S(OR-NERHR?;

any of which optionally may be substituted by one or more:

RYis:

g}

a)
b)
c)
d)
e)
f

g)

h)

Cy.g alleyl;
OH;
alkoxy;
arvl;
halo;

CN;

NO;;; or

NERHR?;

H;

OH;

halogen;

optionally substituted, branched or unbranched alkyl;
optionally substituted, branched or unbranched alkenyl;
optionally substituted, branched or unbranched alkynyl;

3-14 membered carbocycle;
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p) aryl; 50 WO 20061054182 PCT/IB2005/004063 q) heterocycle; r) CI-6
alkyl; s) C2-6 alkenyl; t) C2-6 ailcynyl; or 5 u) NR2R2. In one
embodiment of Formula (A), X is an optionally substituted phenyl; Y is
wanyoedds definitions; R', R4', R6', and R7' are all hydrogen; BSrighalog8n:;
and Z is a carboxamide moiety. 10 In an alternative embodiment, R1 is
acyl, allcyl, aryl, alkaryl, or aralkyl. In yet another alternative embodiment,
R4 is fRiBrECHRPGYSHeyano, W is oxygen, and Y is O-alkyl. In a second
embodiment of Formula (A), X is an optionally substituted phenyl; Y is
dﬁy of ﬁ%ya’efinitions; RI, R4', R6', and R7" are all hydrogen; R5' is chlorine;
and Z is a 15 carboxamide or carboxaniido-heterocyclyl moiety. In yet
dnotheFBRIBHRIIRENt of Formula (A), X is tolyl, thiazolyl or pyridyl; Y is H,
OH, or O-alkyl; R1, R4', R6', and R7' are all hydrogen; R" is halogen; and
s caB8¥M o, acyl, an alkyl-sulphonyl group or a carboxylic acid
derivative. In an alternative to the preceding embodiment, X, Y, R', R4/,
RE', RASBIR" 20 all are as defined above, and Z is a
carboxamjdo-alkylene-heterocyclyl wherein the heterocycle typically is
ifibaz SRAGEFHR SRR #yfimidine, or thiazole that optionally may be
substituted; a thioamjdo-pyridyl wherein the pyridyl is unsubstituted or

Hbstit PRI OROHHESAIBRES alkyl; an imino-nitrile, or an
alkylsul h,onyh—ar IQ roup. 25 A first series of subembodiments of the
p?ésenfﬁjﬂji%lﬁ 3ﬁ¥\ S%W'fﬁﬁih%ﬁ’é’fhe Formula (A) is as provided above,
arS(\:INW,%a%n Y are defined as: 51 WO 2006/054182 PCT/IB2005/004063
AW is' 02N

q)

alkyl, and Y is -0-alkyl; b) W is 0, X is -0-aryl, and Y is alkyl,

O-alkenyl;
1) O-alkynyl;
8) O-alkaryl;
t) O-aralkyl;

u) O-carbocycle;

V) O-heterocycle;

w) Oyl
x)  CF3;

vy CN

7)) SO)RR
aa)  NERHR

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

ee}  NHCEW )-heterocyele;
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c) Wis 0, Xis -O-aryl, and Y is -NR2R3; d) Wis 0, X is -0-alkyl, and Y is
alkyl; 5 e) Wis O, Xis -0-alkyl, and Y is halo; fl W is 0, X is -0-heterocycle,
and Y is alkyl; g) Wis 0, Xis aryl, and Y is -0-alkyl; h) W is 0, X is

wheisroeyghd, and Y is -O-aryl; i) Wis 0, X is alkyl, and Y is -Bchaieiasyeldss
10j) Wis NR2R2, X is heterocyclyl, and Y is -0O-aryl; k) W is NRZR2, X is
alkyl, and Y is halo; 1) Wis S, X is alkyl, and Y is -0-allcyl; m) W is S, Xis
#icyl, 684-$(-RR2R3: n) W is S, Xis -0-aryl, and Y is alkyl; 15 0) W is S,
Xis -0-aryl, anSd Y is C-halo; p) Wis S, X is -0-alkyl, and Y is alkyl; ) W is
seIX isEWeketocycle, and Y is alkyl; r) Wis S, Xis aryl, and Y is -0-alky!;
s) Wis S, X is heterocyclyl, and Y is -0-aryl; 20t) Wis S, Xis alkyl, and Y
10-HeteM Y8R su) W is O, X is aryl, and Y is -O-aryl; v) W is NR2, Xis
-0-alkyl, and Y is NR2R3; w) Wis 0, X is -O-aryl, and Y is -0-aryl; x) W is
8) X isHpenA )& alkyl; and 52 WO 2006/054182 PCT/IB2005/004063
y) Wis -NR2, X is -O-alkyl, and Y is alkyl. A second series of
HibentbdtREma(68Re present invention is given where Formula (A) is
as given, R'is H, alkyl, acyl, aryl, aralkyl, or allcaryl; and Z is defined as: 5
Eoc(SRzRERz is H, and R3 is NR2R2; b) -C(=W)NR2R3, R2 is H,
and R3 is NR2R2, or R2 js Ct_s alkyl optionally substituted with OH and
1B is Nlelgh-@UNR2R3, RZ is H, and R3 is (CH2)MC(=W)NR2R2:
d) -C(=W)NR2 R2 is H, and R3 is alkyl substituted by optionally
%&ti@?gg‘%ﬁgﬁﬁbr heterocycle;

m) CHN(alkyDhR?;
00)  CHfalkyl)-NHR?;
op)  Clalkyl),-NHR?;
qq) C(alkyl),-N(alkyDR?;
)  CHp-C=EWHH,

ss) CH,-C(=W)alkyl;
)  CRR*-C(=W)RY
un)  A-R’;

w)  CER)-CEWRY
ww) CH,-C(=W)H;

xx) CH-C{=W)alkeny};
vy}  CH{alkenyl)-C(=W)H;
zz)  A-S(O)R%;

aza) CH(NH)-S(O).R’; or
bbb) A-NNH)R®;

wherein said optional substitution comprises one or more of:
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e) -C(=W)R3, R3 is an amino acid residue or NH(CH2)p (amino acid
residue); 1) -C(=W)NHNHC2H50H; g) -C(=W)NHCH2C(=W)NHZ2; h)
-C(=W)NHCH2CONHNH2; 15 i) -C(=W)NHCH2CH2-(2-NO2, 5-methyl

wigazeiek ) -C(FW)NHCH2A'HCH(CH3)C(=W)OH; k) pcr/iB2005/004063
-C(=W)NHCH=CHC(=W)NH2; 1) -C(=W)NR2R5NR2R3, R5 is (=0), R2
and R3 are as defined above; m) -C(=W)NR2NR2-C(=W)R3, R2is H or
alkyl) anch R FEEHGE 0 RFLESIEWENERTRZI)-N(-NR2R3)R3, R2 is H,
R3is R2 or allcoxy; 0) -C(=W)NHR2C(=W)-Q, Q is heterocycle, and R2 is
as defineGENHE2H):-C(=W)NR2R3, R2 is as defined above, and R3 is
-OH; g) -COR2R3, R2 is amino and R3 is a heterocycle; r)
-C(&W)NARMOEHBR?2 and R2 is NH2; 25 s)
-C(=W)-R2-CH-A-C(=W)NH2, and R2 is NH; 53 WO 2006/054182
PCT/1B2665Y08%853 t) -C(=W)-R2-CH-A-C(=W)H, and R2 is NH; u)
-C(=W)-R2-CH-A-C(=W)OH, and R2 is NH; v) -C(=W)-R2-CH-A-R3, R2 is
NHeand WO B2YL Cc(=W)NHR2C(=W)NH2, and R2 is optionally
substituted, branched chain 5 alkyl; x) -C(=W)R2R3, R2 is NH or alkyl,
andfR3 isWW—”@CQW)RZ-CFW)OR& and R2 and R3 are as defined
as above; z) -C(=W)R2-NH-C(=W)C14 allcoxy, and R2 is as defined
abo%k; aQﬂ?@f( &W)CI_4 allcoxy, and RZ is as defined above; 10
bb) -C(=W)R2, and W is N112; cc) -C(=W)R2-NH-C(=W)OR3, and R2 and
R3 Ble a<dehnRHAOBVE: dd) -C(=W)RZ-C(=W)R2, and R2 is as
defined above; ee) -C(=W)NHR2 where R2 is optionally substituted aryl,
cycldalkyPoFEREEfocyclyl ring; 15 ff) -C(=W)RZ-W-R3, where RZ and
R3 are as defined as above; gg) -C(=)A)-NH-CH(RZ)-C(=W)-NH2, and
RZ i as JeHRRP 5665,

k) a-amino-carboxamide;
b B-amino acid;
m)  P-amino ester; or

n)  B-amino carboxamide;

R is:
a} H;
by OH;
) Cigalleyl;

d) C,¢ alkenyl;

6) Cz.ﬁ alkynyl;

) alkoxy;
g  CFs
hy CN;
1) SMino;
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hh) -C(=(W)-NH-NH2; ii) -C(=W)-NH-NH(R2), and R2 is as defined above;
i) -C(=W)-NH-CH(C[=W]NH2)(CH2-C[=W]-O-aryl); 20 kk)
-C(=W)-NH-CH(-[CHZ]4-NH-C[=W]-t-BuO)(-C[=W]-NH2); 11)
WAEEe0AHsMBE CH(-CH2-CH?-C[=W]-t-BuO)(C[=W]-NH2); mnmCT/iB2005/004063
-C(--W)-NH-CH(R3)(-C[=W]-NH2), and R3 is as defined above; nn)
-C(=W)-NH5CH(-CH2-R3)(-C[=W]-NH2), and R3 is as defined above; 00)
J@:(: ¥ IEr-CH(-CHZOH)(-C[:W]-NH2); 54 WO 2006/054182
PCT/1B2005/004063 pp) -C(=W)-NH-CH(C[=W]-NH2)(C[=W]-NH2); qq)
-]@(:V\/s)-ﬁ 2-C[=W]NH2, and R2 is as defined above; rr)
-C(=wW -aNag)-CH_(-[CHZM-NH-C[:W]-O-CHZ-R)(-C[:V\/]-NH2), and R3 is as
defineP A5 ss) -C(=W)-NH-CH(-CH2-C[=W]-NH2)(-C[EW]-NH2): tt)
-C(=W)-N -CH(-CH2-R3)(-C[:V\/]-N'H2), where R3 is as defined above;
J{B -Cé\?\ﬁflﬁ{i :CH(-[CH2]4-NH2)(-C[=W]-NH2); w)

-CEWINH-CH(ECHIR2][OH])(-C[=W]-NH2), and R2 is as defined above;
> \K%v) -&%ﬁ%@C%EECFW]-NHZ), and R2 is as defined above; 10 xx)

-CEWE:NE-CH(ER2-CI=W]-NH2)(-C[=W]-NH2), and R2 is asdefined

a%ove;h%ggé@im@H(-R2-SCH3)(-C[:W]-NH2), and R2 is as

define &%\é ; -C(=W)-NH-CH(-C[=N]-NH2)(-C[=W]-NH2); aaa)

-§(=W(§:- %ﬁ_ {:C[=W]-NH2), and R3 is as defined above; bbb)

-%(zW)-%CHﬁ;C H2-R3)(-C[=W]-NH2), and R3 is as defined above; 15
&) -CIRFRELH(-R2)(-C[=W]-NH2), and R2 is as defined above; ddd)

-%(:W 5 -WR& and R2 is alkylene and R3 is aryl or heteroaryl,
eee) -C(=W)-NH-R2-R3-C[=W]-NH2, where R2 is alkylene and R3 is ryl or
10 hS tero%éﬁ@z-%gg\e%-}%mwH-R2-R3-C(:W)NH2, where R2 is alkylene
and R3S ar ())r 0 hetéroaryl; ggg) -C(=W)-NH-NH-CH(R3)-C(=W)R2,
%d R2 isI_NH2 and R3 is ptionally substituted aryl or heteroaryl; hhh)
- (:W)BWHRZ(-R)-C(:W)NHZ, where R2 is alkylene and R3 is optionally

) carbocycle;
V) heterocycle;
w)  cycloalkyl;
15 %) alkaryl;
V) alkylheterocycle;
Z) aralkyl; or
aa)  heterocycle-alkyl;

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

20 taken in any combination:
a)  halo;
b) OH;
¢y  OR%
d  SR%
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substituted alkyl, aryl or heteroaryl; 25 iii)
-C(=W)NHR2(-R3)-C(=W)NH-R2-C(=W)OH, where R2 isalkylene and R3
is optionally substituted alkyl, aryl or heteroaryl; 55 WO 2006/054182

WGl 62995/004063 jjj) -C(=W)NHRZ(-R3)-C(=W)NH-R2-Nr2qx6048ofss

is allylene and R3 is optionally substituted alkyl, aryl or heteroaryl; kkk)
-C(=W)NHR2(-R3)-C(=W)NH-R3, where R2 is alkylene and R3 is
opticﬁ)ally Shbefiuted alkyl, aryl or heteroaryl; 5 111) -C(=W)-R2-(CH2)p
A-C(=W)-NH2, where R2 is NH, p is 0-10, A is a divalent linker or an
optidhally SHBSHREGSAABr heteroaryl, and W is 0 or S;
nunm)-C(=W)NH-R3, where R3 is an optionally substituted heterocycle,
nnn) (:\ﬁffmqlﬁ'Q-RS-RS, where Wis 0 or S, R2 is alkylene,
allcenylene or_alkynylene, R5 is -SO2, and R3 is -NH2; 10 coo)
-C(:W)-NIQ-WW R.3)-R5-NH2, where W is 0 or S, R2 is alkylene,
allcenylene_or alkynylene, R3 is aryl, arylene, or heteroaryl, and R5 is
503" ppyCEWI-NH-R3(R5-NH2) where W is 0 or S, R3 is aryl,
arylene or heteroaryl, and R5 is SO2; | qqq) -C(=W)-NH-R2-R3(R5-NH2)
wheré W |§%8Y)§RR2 is alkylene, alkenylene or 15 alkynylene, R3 is aryl,
arylene or heégL ryl,.and R5 is SO2; rrr) -C(=W)-NH-R3(RZR5-NH2)
wher® W i€'0 ?%Z?,) %5 alkylene, alkenylene or alkynylene, R'is aryl,

aryle&/e orlﬂgj and R5 is SO2; sss)

-C(=W)-N “2%;&%%25 (=W)NH-R2-C(=W)OH, where R2 is an optionally
subz%bgteq\g% lene, alkenylene, or allcynylene, and R3 is any of its
definitions S provided above; ttt)
-C(:%\{)-N%RB)-C(:W)NH-R2-C(:W)NH2, where R2 is an ptionally
substitute léne, alkenylene, or alkynylene, and R3 is any of its

dgfi_négonsﬁg%%ai\i%d above; u_uu) _ _ :
-C(= \ )-NHRZ-C(=W)RH-R2-C(=W)OH, where R2 is an _optlonally 25
Gefinlons 38 ArovHos SBUE or 56 WO 2006105418
PCT%BZOQ%?{%QGB

T) Cygalkoxy;

8) Ci¢ thioether;

£ ammino acid residue;

w) NH-A~(amino acid residue);

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

wherein when said optional substitution comprises a substituted heterocycle, then

substitution is selected from the group consisting of;
a) CEW)O-aryl;
b) C(=EW)O-alkyl,
¢)  C(E=W)INH;

d) C(=W)NH-aryl;
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vw) -C(=W)-NHR2-C(=W)NH-R2-C(=W)NH2, where R2 is an optionally
substituted alkylene, alkenylene, or allcynylene, and R3 is any of its
definitions as provided above; and wherein R2, R3 and A each is as

waeinedsaieviously. 5 A third series of subembodiments of the RiesRR04063

invention is given for the Formula (A) as provided above where R4', R5',
R6' and R7' are defined as: a) R6' and R" are both hydrogen, and R4' and
R5' ind@penGéniyBreda1d; -NO2; -N; -OR2, -NR2R2; -NH-R5-C1.3 alkyl;
-NHCO-CI.3 alkyl; oxime; hydrazine; 10 -H(SO2)Ci-3alkyl; -NH-O-CI-3
alkyl; fHO%® (ﬂi@‘é’lmbr alkenyl optionally substituted with one or
more -OH, -SR, -C(--W)H, -C(=W)OH, halogen, -NR2R2, CI-3 alkoxy, or
C13 tﬁoetf@r‘,"ﬁ? UgAl 3 are both hydrogen, and R" and R6'
independently are halg; -NO2; -N; -OR2; -NR2R2; -NHSO2-C1.6 alkyl;
-NHC@Cl.@éWOMe; hydrazine; 15 -H-O-CI-6 alkyl; -NTH-OH; or
CI-3 alkyl or allcenyl optionally substituted with one or more -OH, -SR,
-C(=WiH, -(=v9981¢, $i5iBgen, -NR2R2, CI-3 allcoxy, or CI-3 thioether; c)
R4' and R6' are both hydrogen, and R5' and R7' independently are halo;
-NO2; JI\T; OrpNe IRSS02-Cl_6 alkyl; -NHCO-C1.6 alkyl; oxime;
hydrazine; 20 -H-O-C1.6 alkyl; -NH-OH; or C1.6 alkyl or alkenyl optionally
substitited wiiFBHE 8f'fiore -OH, -SR, -C(=W)H, -(=W)OH, halogen,
-NR2R2, C1.3 alkoxy, or C1.3 thioether; d) R4' and R" are both hydrogen,
and R and RETHREFEFAERtly are halo; -NO2; -N; -OR2; -NR2R2;
-NH-O-ClI-6 alkyl; -NHOH; or C1.6 alkyl or allcenyl 25 optionally
substitifed whtERES %’f@mélﬁ -SR, -C(=W)H, -C(=)A)OH, halogen or
-NH2; e) R4' and R6' are both hydrogen, and R5' and R2' independently
are hal® -NGBIOLRE -OR2: -NR2R2; -NH-O-C1.3 alkyl; -NHOH:; or CI-6
alkyl or allcenyl optionally substituted with one or more -OH, -SR,
C(=WYH, -CEOH, 30 halogen or-NH2; 57 WO 2006/054182
PCT/IB2005/004063 f) R6' and R7' are both hydrogen, and R4' and R5'
ind RSN e AAToORgRIon:

n independently is 0, 1 or 2;

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

a) Cy alkylene, branched or unbranched, and optionally having one or more

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

chair;

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

chain;

c) Cy.12 alkynylene, branched or unbranced, and optionally having one or more

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

chain;

d)  optionally substituted arylene;
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alkyl, alkenyl or alkynyl optionally substituted with one or more halo; g) R4
and R7' are both hydrogen, and R5' and R6' independently are halo; -C.6
alkyl, alkenyl or alkynyl optionally substituted with one or more halo; 5 h)

whabds@>are both hydrogen, and R5' and R7' independeniiyrai8diaARqoss
-C.6 alkyl, alkenyl or alkynyl optionally substituted with one or more halo;

i) R6"' and R7' are both hydrogen, and R4' and R5'.independently are Cl,
F?§Br, Igfﬁﬁi ,eethmggF%nghﬁdR“%‘?e%BﬂWﬁ%%@véﬂg army R more
and Réhitetepeadeatiy, arecBhlEyiBr; hetdOongihyipethyboirCo3atkdcRiR' to the
and R6' ﬁ%%_both hydrogen, and R5' and R7 independently are Cl, F, Br, I,

t

methyl,ce yl or CF3; and wherein A is as defined above. 15 A fourth

series mbadiments for Farmul ) is defined where W, X and Y
S R O R SRRl Mo O REed rore
in the sbeierm#tansiesdf sptientitddimbsttsorydifith SwriBensfin or attached to the
subembggimentts for Formula (A) is defined where W, Xand Y are as
defused in the first series of subembodiments, and R4', R5', R6' and RC'

agg as gfigefinediRdhethidseiss ofgubembodiments A sixth series of

subembodimentts for Formula (A)’is defined where Z is as defined in the

seconds gt IRENtse;end RR', RS, R6' and RC' are as
de?inedoiiﬁ tﬁ%%f}??g%gﬁépf%f suberrlléb’odiments. Non-limiting species of the
fitst gepodiment as g&v&a@y%&m@éﬁ\hﬂ%m £ Aefnedyiben; her,
Z is -C(=W)NHNHCZH50H, RR’, R6' and R7" are H, RS'is CI, X Is H, and _
viiogitios Sminge CatRKAREIq2 TENINEED RISeie e distER 6 ARV RPOB matin
HhRE64s F or Cl, X is H, and Y is OH; 58 WO 2006/054182
PCT/IB2005/004063 3) Z is -C(=W)NHCH2CONHNH2, R4'" is F or CI, R6,

Eaeh® R RAIRM 2RBRIS ihdepdalioktlisikl, and Y is -0-alkyl; 4) Z is

-C(=W)NHCH2CH2-(2-NO2, 5-Me-inudazole), R4'is F or Cl, R6' and R7"
a® H,Rp'is For Cl, Xis H, and Y is -O-alkenyl; 55) Z is
-C(=W)NHCH2NHCH(CH3)C(=W)OH, R4' is F or Cl, R6' and R7' are H,

R®  halogen;

c) NO\;
d CN;

e)  CFs;

f  OR%
g NRR%

b NHS(O),R%:
1) NHCO-Cy 5 alkyl;
D SORR
k) aryl;
i) heterocycle;
m)  Cigalkyl;
) Cy. alkenyt;
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is ForCl, Xis H, and Y is -0-alkynyl; 6) Z is -C(=W)CH=CHC(=W)NH2,
R4'is F or Cl, R6' and R7' are H, R5'is F or Cl, Xis H, and Y is -O-alkaryl,
7) Zis -C(=W)NHNHCH2C(=W)NH2, R4' is F or Cl, R6' and R7' are H, R5'
w8 BofdodfL!, Xis H, and Y is -0-aryl; 8) Z is -C(=W)NHCH2G(\WR 6 004663
where R2 is NTH2, R4'is F or Cl, R6' and R7, are H, R5'isF or Cl, X is
H, and Y is -0-heterocycle; 9) Z is -C(=W)NHCH2-A-C(=W)NH2, where A
is)a divalentispaber, R4'is F or Cl, R6'and R7' are H, R5' is F or ClI, Xis
H, and Y is CI-6 alkyl; 15 10) Z is -C(=W)R2CH-A-C(=W)H, where A is a
givaledt(sFae8(ORR s NH, R4'is F or Cl, R6' and R7' are H, R5'is F or Cl,
XisH,and Y is C2-6 alkzynyl; 11) Z is -C(=W)RZCH-A-C(=W)OH, where A
ig)a diva(eW)sHEDeANRRS NH, R4' is F or Cl, R6' and R7" are H, R5' is F
or Cl, Xis H, and Y is C2.6 alkynyl; 12) Z is -C(=W)R2-CH-A-R3, where A
i5 a divaleWswsber, R2 is NH, R3 is CH3, 20 R4'is F or Cl, R6' and R7'
are H, R5"is F or CI, Xis H, and Y is aryl; 13) Z is -C(=W)NHR2-C(--W)R2,
where G2 ¥8)aaikaptionally substituted, branched chain alkylene or NH, R4'
is ForCl, R6"and R7'are H, R"is F or Cl, Xis H, and Y is heterocycle;
1) Z iSEBWIRROKHErR2 is NH, R4' is F or Cl, R6' and R7, are H, R5'
isForCl, 25 Xis2 QH, and Y is H; 15) Z is -C(=W)RZR3-heterocycle,
where RZVE)NTR R3 is CH2, heterocycle is optionally substituted
morpholine, imidazole or pyrrole, R4'is F or Cl, R6' and R7' are H, R5'is
Rash@f, Wil prsienrilly By iye ipstibg i/ Bos g5 RPEoL -
PCT/IB2005/004063 16) Z is -C(=W)R2C(=)v)-O-R3, where R2 is
optiéhally SRbstituted alkyl, R3 is benzyloxy, R4'is F or Cl, R6' and R7'
are H, R5' is F ol Cl, Xis -0O-alkyl, and Y is H; 17) Z is
-C(BW)RMBE (=W)-C14 alkoxy, where R2 is an optionally substituted
alkyl, R4"is F or ClI, R6'2and R7, are H, RS'is F or ClI, X is -0-alkenyl, and
Y isH1; 5 185 Ais3EMRIR3-C(=W)R2, where R2 is Cl-4 alkoxy, R3 is
optionally substituted alkyl, R4'is F or Cl, R6" and R7" are H, RS' is F or
Cl, Xds -O-Wﬁﬁéﬂb'ﬁ%ﬁﬁé 19) Z is -C(=W)R2R3, where R2 is optionally
substituted alkyl, R3 is optionally substituted phenyl, R4"is F or Cl, R6'
and R7' are@MREYS F or CI, X is -O-alkaryl, and Y

B C(=W)-alkyl;
g) C(=W)-heterocycle;

n)  CEW)INRRY

i) H;

H NOz
k) CN;

y CFs;

m} halogen;
n)  NHS(O).R%:
0) NHCO-C, .5 alkyl;

P aryh
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is H; 10 20) Z is -C(=W)R2-NH-C(=W)-O-R3, where R2 is optionally
substituted alkyl, W is benzyl, R4'is F or Cl, R6'and R7' are H, RS'is F
or Cl, X is -O-aralkyl, and Y is H; 21) Z is -C(=W)R2C(=W)-NH2, where R2
wis aplienally substituted alkyl, R4'is F or Cl, R6' and R7' arg 4 RS d54063
Cl, Xis -0O-aryl, and Y is H; 22) Z is -C(=W)R2-W-R3, where R2 and R3
are optionally substituted alkyl, R4'is F 15 or CI, R6' and R7' are H, RS' is
F ogCl, Xiste®dveterocycle, and Y is H; 23) Z is -C(=W)RZC(=W)-O-R3,
where R2 is optionally substituted allcyl, R3 is benzyloxy, R4'is F or Cl,
R6'®nd R7-aalkf, R5' is F or Cl, X is -C2-6-alkenyl, and Y is H; 24) Z s
-C(=W)-NH-CH(R)-C(=W)-NH2, where R2 is NH2, R4' is F or Cl, R6' and
R7'@re HCRB2®RYSr Cl, X is -C2.6-alkynyl, and Y is H; 20 25) Z is
-C(=W)-NH-NH2, where R4'is F or Cl, R6' and RTare H, R5'is F or Cl, X
is dhyl, afd-¥2lEMYREY Z is -C(=W)-NH-NH(R2), where R2 is NH2, R4' is
F or Cl, R6'and R7 are H, RS' is F or Cl, X is heterocycle, and Y is H; 27)
Z isulC(=WRRBA-CH(C[=W]NH2)(CH2-C[=W]-O-CH2-aryl), where R4' and
R5' 25 independently are F or Cl, R6' and R7' are H, X is carbocycle, and
Y is H; 28) Z is -C(=W)-NH-CH(-[CH2]4-NH-C[=W]-t-BuO)(-C[=W]-NH2),
where R4' and R5' independently are F or Cl, R6' and R7' are H, X is .
-O-dikangl caredioasit DEESRILS (AW CX 10 66/ OBIHI P BPHES GO D0TAb6S 1
any2 ) HsiAeekmsNG; QM (-CH 2:@HZ" Gl Wi -+ CREVE - NirtRenvhed e, is a
R4'and R5'independently are F or Cl, R6' and R7" are H, X is -0-aryl,
carbppmpitle HOIFRY 1 30) Z is -C(=W)-NH-CH(-CH2R3)(-C[=W]-NH2), where
I SR U5 45 B PR e . X

-C(=W)-NH-CH(-CH2R3)(-C[=W]-NH2), whereR3 is.as defined in the fir
g Aytri At s R T e R
andSY-G36atiynyl, and Y is H; 32) Zis

-C(=W)-NH-CH(-CH20H)(-C[=W]-NH2), where R4' and R5' independently
are harscioibeahddR7éarefEotmsla@ a8l aryh aptibially-olaiueirBeyt Y

. is -C(=W)-NH-CH(-C{=W]-N&2) (-Gl=W]- ef4: - :
1 ?Inlgé)pétﬁ gnﬁil/hg?g’ grcCl, %6” %&rﬁ%éﬁé%%%%%’eﬁréfgg@%%d@ ig s
cart@kkndy Zricar B A HeGHCRE{ 7€70Y]-N-H2), where R4’ and R5'
independently are F _
Tn yet another embodiment of Formuia (A), X is tolyl, thiazoly! or pyridyl; Y 1s

H, OH, or O-alkyl; R!, RY, Rﬁ’, and R7 are all hydrogen; R” is halogen; and Z is

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

In an alternative to the preceding embodiment, X, Y, R R, Rﬁs, 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 pyrdyl 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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or Cl, R6' and R7' are H, X is -O-alkenyl, and Y is -0-alkyl; 35) Z is
-C(=W)-NH-CH(-[CH2]4-NH-C(=W]-O-CH2-R3)(-C[=W]-NH2), where R3 is
15 as defined in the first embodiment, R4' and R5' independently are F or
weloiRBiand:RT are H, Xis -OH, and Y is -O-alkylene; 36) Zgs1in005/004063
-C(=W)-NH-CH(-CH2-C[=W]-NH2)(-C[=W]-NH2), Where R4' and R5'
independently are F or Cl, R6"' and R7" are H, X is -carbocycle, and Y is
ap-alky: 80, Kiss BAvepNHICH{-8R2-R3) (-C[=W]-NH2), Where R3 is as
defined in the first 20 embodiment, R4' and R5' independently are F or Cl,
N6 all RP.afaHxayLoikylisadly is -heterocycle; 38) Z is
-C(=W)-NH-CH(-[CH2]4-NH2)(-C[=W]-NH2), Where R4' and R5'
idepdndentiKase P-ovErRE” smd R Rare H, X is -O-allcenyl, and Y is
-OH; 39) Z is -C(=W)-NH-CH -C.H[R2]l[OH])(-C[=W]-NH2), where R4' and
85 2WitdepSrideRtigliafe X at aaland R7'are H, X is -0-alkynyl, and Y
is -0-allcyl; 40) Z is -C(=W)-NH-CH(R)(-C[=W]-NH2), where R4’ and R5'
fdepdhdeitKase P-dt ameY 4827 are H, X is -OH, and Y is
-O-alkylene; 61 WO 2006/054182 PCT/IB2005/004063 41) Z is '
(=W R CRIERO-brtererRia e 20N 2), where R2 is NH2, R4' and
RS'independently are F or Cl, R6' and R7" are H, X is -C2-6 alkylene, and
®is -OW149) % s ak=pd X EHREBIEN H]-NH2) (-C[=W]-NH2), where R4’
and RS' independently are F or Cl, R6' and R7' are H, X is -carbocycle,
Bhd Y Y& boCaikyis Beaspor el RFREREC[=NH]-NH2)(-C[=W]-NH2),
where R4'and RS' independently are F or Cl, R6' and R" are H, X is -OH,
And Y Y& i afkyrrlkyiaay & Yids CEUREYSH-R) (-C[=W]-NHZ), where R3
is as defined in the first general embodiment, R4’ and RS' independently
are F &Y @lrﬁggé]ﬁ&%h%%w%}saﬁgqéﬂﬁr@ﬁﬁ%s -CI-6 alkyl; 10 45) Z
is -C(:W)-NH-CZ‘I—K-CHZ-RS)(-C{iﬁ,dI -NH2), Where R3 is as defined in the

fidst g@heralNEmdodidiettyRA™ fhdependently are F or Cl, R6' and
R7"are H, Xis -OH, and Y_is -0-alkylene; 46) Z is
J@(=WWN¥§@Q@&’§?(L@W]3M%W R2 is NH2, R4' and R"

independently are F or Cl, R6' and R7 are H, X is -CI-6 alkynyl, and Y is
Baryl M5 7¥A52 %2R NS NHE &H(R3)-C[=W]R2, where R2 is NH2,
R3 is optionally  substituted aﬁr}yl or h%terocycle, R4'and RS'

iRtepefdsmiy'dis B8P 12K 'R 7 are H,

o) Wis 8, X is ~O-aryl, and Y is C-halo;

) W is S, X 1s —O-alkyl, and Y is alkyl;

q)  WisS, X is ~O-heterocycle, and Y 1s alkyL;
T) W is S, X is aryl, and Y is ~O-alkyl;

<) W is §, X is heterocyclyl, and Y 1s ~C-aryl;
t) W is §, X is alkyl, and Y is —O-heterocyclyl;
1) Wis O, X is aryl, and Y is ~O-aryl;

v) W is-NR? X is —O-alkyl, and Y is ~-NR'R’;
w) Wis 0, Xis~O-aryl, and Y 1s —-O-aryl;

x)  WisO,Xisalkyl, and Y is alkyl; and
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Xis -0-alkylaryl, and Y is -OH; 48) Z is -C(=W)-NHR2(-R3)-C[=W]NH2,
where R2 is -alkylene, R3 is optionally substituted alkyl, aryl or
heterocycle, R4' and R5' independently are F or Cl, R6' and R7 20 are H,
wd ihesaaliynyl, and Y is -OH; 49) Z is PCT/IB2005/004063
-C(=W)NHR2(-R3)-C(=W)NFI-R2-C(=W)OH, where R2 is allcylene, R3 is
optionally substituted alkyl, aryl or heterocycle, R4' and RS' independently
ave F 8 GENES: Snig RO adirelink Ysis@latkenyl, and Y is -0-alkyl; 50) Z is
-C(=W)NHR2(-R3)-C(=W)NH-R2-NH2, where R2 is alkylene, R3 is 25
optionally substituted alkyl, aryl or heterocycle, R4' and R5' independently
are F or Cl, R6'and R7' are H, Xis H, and Y is -O-alkyl; 51) Zis
-C(FVHRAR YRS -of svhpmboriment=\wh dhe, IrReE BY TR I8 Y R3vIbere

Fo:BRHOPRI sulasittied alkylamil srnalenosyie R4 xanehR Shindepesrdeaths:

are For Cl, R6'and R7' are H, X is -OH, and Y is -O-alkylene; 62 WO

2906/05A183:RCRIB2Q0BI0R4AES s BaFE%S -C(=W)R2(CH2)P
A-C(=W)NHZ2, where R2 is -NH, p is 0-10, A is divalent, optionally

gbstittacankerheterasynle.RBRS optiorat; sbrfitied, allgkyaryptonalty
heterocycle, R4' and RS' independently are F or Cl, R6' and R7" are H, X
is -C1.6SREEA T P QEFRHRNTHB3) 7 is -C(=W)NH-R3, where R3 is

%%t'i(;r;]zfdlzv:_substip:@x%g%%%gl)c gﬁgé%%@g\g)ﬁ%ndently are F or Cl,
C(= -R2-RH-R3, wh is alk lkenyl | I
508 RS KD Riva 45 IaBpANIGH AT B CF R Bty
are H, vsorQesydeyaid Y is -O-alkyl; 10 55) Z is

-C(=W)NH-NH-R2(R3)-R5-NH2, where R2 is allcylene, alkenylene or

adicynyleraNiES jR iy bramiéreacid hesdnsoyciFRE Ha ) S@RinR 4¢idirdsiREL);
independently are F or Cl, R6' and R7' are H, X is -O-alkynyl, and Y is

-OH; S58)ZE W) PEWINEFB3(R5-NH2), where R3 is aryl, arylene or
heterocyclyl, R5is -S02, R4' and R5' independently are F or Cl, R6' and

R are®{=W b HEROCy8YNHNd Y 15 is -O-alkyl; 57) Z is
-C(=W)NH-R2R3(R5-NH2), where R2 is allcylene, alkenylene or

atkynyli{e WREHS HpyOBviARRR; or heterocyclyl, R5 is -S02, R4' and R5'
independently are F or Cl, R6' and R7' are H, Xis -aryl, and Y is
-0-alkeOpEW INHCH,CHo-(2-NO;, 5-methy! imidazole);

5 -CEWINHCHNHCH(CH;)C(=W)0H;

k)  -CEW)NHCH=CHC(=W)NH;

) -CEWINRRNRZR?, R is (=0), R and R’ are as defined above;

m)  -CEWINRINREC(EWIRY, R? is H or alkyl, and R is aryl;

n)  ~CEWINCNRIRY)-NENRRYR?, R? is H, R’ is R or alkoxy;

0) —-C(:W)NHRZC(=W)—Q, Q 1s heterocycie, and R? is as defined above;
p)  —CEWINRZRY, R? s as defined above, and R is —OH;

qQ) _COR’R?, R? is amino and R’ is a heterocycle;

1) —C(E=W)NHNHC(=W)R? and R? is NHy;

9  —C(EW)-RP-CH-A-C(=W)NH,, and R is NH;
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58) Z is -C(=W)NH-R3(R2R5-NH2), where R2 is alkylene, alkenylene or
alkynylene, 20 R3 is aryl, arylene or heterocyclyl, R5 is -S02, R4' and R5'
independently are F or Cl, R6' and R7' are H, X is -OH, and Y is
wOzadopdary; 59) Z is -C(=W)NHR2(-R3)-C(=W)NH-R2-C(=\W@lrh 38k
R2 is optionally substituted alkylene, alkenylene or alkynylene, R3 is any
of the definitionzsré)rovided in_the first,general embodiment, R4" and R5'
thdepefidehtiyRareTE OreT RELaid R71508H, X 25 is -C2-6 allcynyl, and
Y is -O-alkenyl;,60) Z is -C :\é\?gHRZ(ERs -C(=W)NH-R2-C(=W)NH2,
Where REY bBtisHay SiditHeadiRy & Halkenylene or alkynylene, R3
is any of the deginitions rovided in the first general embodiment, R4' and
R5' ind&ehadhtlareF oRCHs REb 4R R7S&EH, X is -C2-6 alkenyl, and
Y is -H; 63 WO 2006/054182 PCT/I§2005/004%63 q%l%lt%ls branched chai
30 (=W TR NERWERIRE: oy O e WRRTEaRY, R BHiRderpaitutag™
alkylegggyalkenylene or alkynylene, R4' and R5' independently are F or Cl,
R6'and R7' are H, X is -Cl-6 alkyl, and Y is -H; 62) Z is

G EV)NEHRBRAE WIN-NR2-CliRYY) D B WEERR2 is optionally
substituted 5 alkylene, alkenylene or alkynylene, R4' and R5'
ingepentiemhrAREWYCE:, Rbd aidRTkT erds Xigined anebyvis -0-alkyl; 63)
Zis -C(=W)NH-R3 where W is 0, and R3 is a heterocycle, and in particular
pyridyl, @yAmERANH-OHER 20, thalidsgpsiehRiiyssishstituté divyane or more
halo, cyano, alkyl, allcenyl, alkynyl, or cyanoalkyl groups; R4' and R5'

ingle pertiemhRAERIE of didoxiNaRE Ririsl 4R At Ened-kbXvis optionally

substituted phenyl, and Y is -0-alkyl; and wherein W is as defined for
ReMula (A JR paaeoTid WHipodiment, the invention provides a
phenylindole for use in the treatment of HIV represented by the following

generaldemnBRNBIRAVRBR B3 REI(IFY aRANREdEs pbZvRS5. N
dd) —CEW)RLC(=W)R?, and R” is as defined above;

ee) —C(=W)NHR* where R? is optionally substituted aryl, cycloalkyl or a

heterocyclyl ring;
i) —C(=W)R2—W-R3, where R? and R® are as defined as above;
g} -C(=W)-NH-CHR?)-C(=W)-NHz, and R is as defined above;
hi)  —C(=(W)-NE-NH;;
i)  -C(=W)-NH-NH(R?), and R’ is as defined above;
iy -CEW)-NH-CH(C[=WINHR)(CH-C[=W]-O-aryl);
Kk)  -C(=W)-NH-CH(-[CH,]e-NH-C[=W]--BuO)}-C[=W]-NH,);
1)  -C(=W)-NH-CH(-CHy-CHy-C[=W-t-BuO)(C[=W]-NHz);
mrm) -CE=W)NE-CH(R*)-C[=W}-NH,), and R’ is as defined above;
m)  -CEW)-NE-CH(-CHy-R*)(-C[=W]-NHy), and R’ is as defined above;

00)  -C{=W)-NH-CH(-CH,OH)(-C[=W]-NH,);
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R7- R' 15 (B) or a pharmaceutically acceptable salt, prodrug, N-oxide,

guaternary amine, stereochemical isomer or tautomer thereof, wherein:

eachW, Y, Z,R1, R2, R3, A, n, R4, RS, R6' and R7' is as defined above
wianharmue (A); and 20 each RZ™, R3", R4', RS", and R6" indepgasoniys;

is: a) H; b) halogen; 64 WO 2006/054182 PCT/IB2005/004063 c) NOZ2;

d) CN; e) OR2; f) SR2; 5 g) NH2; h) NR2R3; i) NW)-C(=W)-Ci-4 alkyl; j)
WIR2 ) SEPSIA-AIRYL [IVERSTEKH=Y0-IBab alkenyl; m) C2-6 alkynyl;

n) aryl; 0) CF3; p) CR2R2-S(O)n R3; 15 %CRZRZNRZZR& r) C-OH; s)

QR2RECHFWER -l a¥ NI cad Ryrpas

€ ERHR2; w) C(=W)SR2;

X) C(=W)-NR2R3;

r)

s5)
)

un)

bbb)
cee)
ddd)

eee)

fif)

£gg)

hhh)

ii)

C(=W)-NH-CH(-{CH,]4-NH-C[=W]-O-CH,-R*)(-C[=W]-NIL), and R® is as

defined above;

-C(=W)-NH-CH(-CH,-C[=W]-NHz)(-C[=W]-NHy);
-C(=W)-NH-CH(-CH,-R*)(-C[=W]-NH;), where R’ is as defined above;
~C(=W)-NH-CH(-{CH, Js-NIL)(-C[=W ]-NHa);
~C{=W)-NH-CH(-CH[R*][OH])(-C[=W]-NEL), and R® is as defined above;
-C(=W}~NH—CH(—R2}(«C[=W] -NHa), and R? is as defined above;
-C(=W)-NH-CH(-R>-C[=W}-NH,)(-C[=W]-NH), and R’ is asdefined above;
C{=W)-NH-CH(-R*-SCHa)(-C[=W]-NHy), and R’ is as defined bove;
~C(=W)-NH-CH(-C[=N]-NH)(-C[=W]-NH2);
~C(==W)~NH—CH(—R3)(~C[EW]«NH;), and R is as defined above;
»C(ﬁW}-NHuCH(nCHz-I@)(-C{ﬂW}—NHZ), and R? is as defined above;
C(=W)-NH-CH(-R?)(-C[=W]-NH,), and R” is as defined above;
C(=W)-NE-R>-C[=W]R’, and R is allcylene and R’ is aryl or heteroaryl;

_C(=W)-NH-R*R’-C[=W]-NH;, where R’ is alkylens and R’ is 1yl or
heteroarvl;

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

_C{=W)-NH-NH-CH®’)-C(=W)R?, and R’ is NH, and R’ is ptionally
substituted aryl or heteroaryl;

~C(=W)NHRX(-R?)-C(=W)NH,, where R? is alkylene and R’ is optionally
substituted alkyl, aryl or heteroaryl;

_C(=WNHRY-R*)-C(=W)NH-R>C(=W)OH, where R’ isalkylene and R’ is
optionally substituted alkyl, aryl or heteroaryl;
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y) C(=W)NH(CH2)p (amino acid residue); z) amino residue; or 65 WO
2006/054182 PCT/182005/004063 aa) A-(amino acid residue); bb)
cyanoalkyl; cc) cyanoallcenyl;or dd) cyanoalkynyl, 5 wherein any of the
wapane/epiignally may be substituted; or alternatively, R2" or G maysR64n63
joined to Y to form an optionally substituted bicyclic or tricyclic
phosphorylated hef ycle c rising 4 -14 members. A first series of ,
e st e e S e W e e e O

prowd@gd@lﬁaﬁgrgﬁbgat(ﬁadmgaﬁp&%ﬂg@gy@s of subembodiments of

the present invention is given for the embodiment of the Formula (B) as

nigyided@lypyermt GHQBPQETWSN‘HFMZ,%& afdiREkveacdeiinrd ﬁSopm)onalty
R2", 4"b and R6" i? en, an R3" and R5™ each independently is
ha|oge*°ﬂ” St R?o%ky RO 5 C1_6 alkyl;, -NHCO-CI_6 alkyl

di e .- OH) alko y :0 R2R2 -C16 .
l, zﬂ@ﬁ@%ﬁd %8% sﬁ’ d |tﬁ one o’r hore 5o ]A s a
-SR, -@Naiélﬂlﬁnk@(m\/ﬁ)tdpﬁﬁ(ﬁl&/}%ﬂ&&ldg@i ohﬂﬁ@ﬁ@qnd)lgﬁﬁﬁfaeth@m S;
or-Cy6alkoxy; b) R2", R4", and R6" are hydrogen, and R3" and R5" each

intepdAOEAINNEIRIpybered’ 20m0ip6 @ik, aiteehytkdivyrmydwsptionally
substituted with one or more halogen; c) R2", R3" R4" R5"and R6" are
WMWWH‘RﬁRSaRa RéibaréMhyidrogen,Sarkf A8 alindeRS" arenylene or

methyl ﬁ%zs agg Q;daéefg q{;ﬁgen and R3" and R5" are chloro;
f) R2" and are ydrogen 3" and R5" are fluoro; W", 6" 5"

R (agﬁ %ﬁgen e IS‘}&@QeaE)@' Ro"ds Bromoy) R2 aﬂ%ﬂé"he,

6" ar 1, and R5' is chloro; and 66
2006/0@&1@26PWP1W@@’4%3I¥} Ry lemey or BREIREY @ rﬁg“é%

R3'is chloro, and R§ methyl.
ppD) (““W} -NH-R (R -NHy) thre W is O or S, R’ is aryl, arylene or heteroaryl,

and R’ is SOx;

qqq) ~C{=W)-NH-RE-R}(R’-NH,) where W is O or 8, R? is alkylene, alkenylene or
alkynylene, R? is aryl, arylenc or heteroaryl, and R’ is SOy;

)  —C(EW)-NI-R(R*R-NH,) where W is O or 8, R? is alkylene, alkenylene or
alkynylene, R? is aryl, arylene or heteroaryl, and R’ is SO;

ss8)  ~CEW)-NHRY-RY)-CEW)NH-REC(=WIOH, where R* is an optionally
substituted alkylene, alkenylene, or alkynylene, and R’ is any of its definitions

as provided above;

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

as provided above;

L) »—C(“—“\?\T)HN}IR2~C(=W)NH-R2—C(zW)OH, where R® is an optionally
substituted alkylene, alkenylene, or alkynylene, and R’ is any of its definitions

as provided above; or
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A third series of subembodiments of the present invention is given for the
embodiment of the Formula (B) as provided above where W, Y, R2", R3",
R4", RS", and 5 R6" are defined as: a) Wis 0, Y is -0-alkyl, R2", R4", and
widGoaeshugdrogen, and R3' and R5" each independently is halog@iuosNGQd:3
-CN; -OR2; -NH-R5-CI.6 alkyl; -NHCO-CI-6 alkyl; oxime; hydrazine;
-N(OH)CI.6 alkyl; CI 6 allcoxy; OH -NR2R2; or-Cl-6 a,lkyl allcenyl or
Mnﬁ@m%h&%%%ﬂﬁﬁt%@%ore“@?@H “SRS 161C RNy
-CEWIRHhalogen AT ReRdiefel -6 thigetnene 05mEL’ fallgonyith)iviisins
Y is OH, R2", R4", and R6., are hydrogen, and R3" and R5" each
indep@RBERHSTS B5ERd or -CI_6 alkyl, alkenyl, alkynyl optionally
substl‘;_ut%d with one or more halogen; gw is 0, Y is CI-6 alkyl, R2", R3",
%, Y is CI-6 alkylene, R2", R4",
and R6" are hydrogen, and R3" and Its" are methyl; e) W is NH, Y is
-0-alkyl, R2", R4", and R6" are hydrogen, and R3" and f) R5" are chloro;
g) Wis S, Y is -0-alkenyl, R2", R4", and R6" are hydr and R3"
20 Hy K5 ErifioRd; %&W@W@%&% o PRI 2 raa e

B arogen,

ForafithR3Y anstdrBlcaeddiuorhizi} WaTS RiH, Hﬁisar@%lcgmykpﬁ&@d ®&4", and R6"

are hydrogen, and R3" and R5" are fluoro; k) Wis S, Y is S, R2", R4",
and R&®aed yirageniangiRgeantRB!, aré Kiiordsesdguiyisre vlgs -NO2;

-0-alkyl,.R " e < iado
m) W i 0?9 Mcd@l\%ﬁ? @/ 9%‘?% ﬁ% G'Eare%g%rg}g(en aqr{gﬁg%'ne
s -ORHEIONIO, 2008I0SHEBO LT HED0s/DBME ) Wiis S i alkenyl

“NRZR; n%hﬁ%bﬁ%%ﬂ%ﬁﬁ"cﬂ{é hydiggenoand B4 s, Qs BH,
Yis-S R5"and R6" are hydrogen, and R4" is -NO2; and p)

W is ohq&qgez@ &T& 1, Ors plliexsinRf Re? W89drogen, R3" is chloro, and

R5"is 5 methyl, A fourth series of subembodlr@ents are defined when %]5
2 defiodnd %ya%gogf hydrogen, and R R" independently are halo; 5

-N; -OR% -NR’R?;, -NHSO,-Ci¢ alkyl; -NHCO-Cys alkyl; oxime; hydrazine;
“H-0-Cy¢ alkyl; -NH-OH; or Cy.; alkyl or alkenyl optionally substituted with
one or more —OH, -SR, -C(=W)H, -(=W)OH, halogen, -NR’R?, €, alkoxy, or
(1.3 thioether;

o R* and RY are both hydrogen, and R* and R independently are halo; ~NOy;
N; -ORY -NRZR?; -NHSO0,-Cy¢ alkyl; -NHCO-Ci.6 alkyl; oxime; hydrazine;
-H-0-Ci alkyl; -NH-OH; or Ci allcyl or alkenyl optionally substituted with
one or more ~OH, -SR, -C(=W)H, -(=W)OH, halogen, -NR’R?, C,.; alkoxy, or
C1.2 thioether;

d) R and R’ are both hydrogen, and R¥ and R® independently are halo; -NOg;
-N; -OR%; ~NR2R2; NH-O-Ci5 alkyl; -NHOH; or Ci alkyl or alkenyl
optionally substituted with one or more —~OH, -SR, -C(=W)H, -C{(=W)OH,
halogen or ~NHoy;

e) R* and R® are both hydrogen, and R and R” independently are halo; -NOg;
-N; -OR% NR*R? : NH-O-Cpa alkyl; -NHOH; or Cig alkyl or alkenyi
optionally substituted with one or more —OH, -SR, -C(=W)H, -C(=W)OH,
halogen or —-NHj;
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the second series of subembodiments for Formula (A), R4', R5', R6' and
R7' are as defined in the third series of subembodiments for Formula (A),
and R2", R3", R4", R5" and R6" all 10 are defined as in the second series

wef sabergbadiments for Formula (B). A fifth series of subembegitaenisaiess
defined where W and Y are as defined in the first series of

- subembgdiments for Formula (A), Z is as.defined in any one of the

@coné{séﬁ@s?ef iRAbSHfERYS 18R ﬁorrﬁ%‘i‘a&A)‘néﬁﬂF@%“ %@%hﬁlﬁ?’cl‘é

are as gefinatkényihe ihivd sepaspiiswassahasinenisionFoorialiéd), and
R2", R3", R4", R5" and R6" all are 15 defined as in the third series of

sybempBdinderts day fuanmiytadEh, &rﬁiw’sﬁﬁeﬁﬁb{mmbemaﬁwmmfecl P
deflned Z is as defined in a he.second series o
subem nﬁ%%y gﬁ?ﬁﬁlﬁ‘tﬁn ltﬁ%d e% kearrenacér%le?lnéd in

the third,series, pf sube iments fo 9rm A Y, R23 R3%
Fla 26’(?%26 AR ar%%é%ﬁ?@ﬁnas n gue |r se%léfi ii‘)eym C gl%én% A
for Foramma (RErR0 i alicimltipi spdbiestefithedectrehe nrbn@ﬁféﬁiﬂ as
glven by Formula (B) above are defined when: A) Z is

g(=WY| AT 2616 G RirRR6handl R and B REtepeGientiisaky GF. By L
and R6"a ljﬁ and R5" are methyl; 25 B) Z is
-C( Wfﬁl 2%?W)NH’2 R4'is F or Cl, R6'and R7" are H, R5'is F or Cl,

s ONRz Rk 15,206 Hh 30 RE AR, MR BeIYsCIcL P, B 1

8( =W NH NHNH2 R£4 Is'F or Cl, R6' and R"are H, gS' is F or Cl,

Y is -0-an8yhL RiYIRACHRd R6" are H, and R3" and R5" are methyl; 68

WO 2006/0541 §%2 PCT/IB2005/004063 D) Z is

-B=WRIHoH BE 1z i bwinge Middhzand ARAnderepiaibrBedla R B

are H,Rahis, oyl OHS afgalkenyl, R2", R4" and R6" are H, and R3" and

R5' are methyl; E) Z is -C(=W)NHCH2NHC(=W)OH, R4' is F or Cl, R6'
winhg Ry iake &aRS dsdvor Cl, Y is -O-alkynyl, R2", R4" and R6" are H,

and R3" and RS" are methyl; 5F) Z is -C(=W)CH=CHC(=W)NH2, R4' is F

or Cl, R6'and R7' are H, RS'is F or Cl, Y is -O-alkaryl, R2", R4" and R6"

are H, and R3" and R5" are methyl; G) Z is -C(=W)NHNHCH2C(=W)NH2,

R4 i3 FoofirheR& é‘f’ﬁﬂ%ﬁlﬁftﬁdﬁhﬁ&&bﬁﬂﬁxﬁ{uﬁlﬁj% is dorand What's R4’ mﬁﬂ Y

R6" are H, and R3" and R5" thl z NH
S RAE RN TS 8 PRI SRR af i 0 e B L $5ne

serigsheterasybleliliisR4" and R6" are H, and R3" and R" are methyl;

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 R‘r, Rs’, RY 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 R, R”, R® and R” are as defined

in the third series of subembodimenis.

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

defined when:
1) Zis-C(=W)NHNHCH:OH, R*,R® and R” are H, R” is Cl, X is H, and Y is
2)  Zis~C(=W)NHCH,C(=W)NH;, R¥ is F or CL, R* and R” are H, R” is F or C, X

1sH, and Y is OH;
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1) Zis -C(=W)NTiIiCH2-A-C(=W)NH2, where A is a divalent spacer, R4' is
ForCl, R6'and R7' are H, R5'is F or Cl, Y is CI-6 alkyl, R2", R3", R5"
and R6' are H, and R4" is -NH2; J) Z is -C(=W)R2CH-A-C(=W)H, where A
wis sooky@lart spacer, R2 is NH, R4'is F 15 or Cl, R6' and R @ gghoRi48s3
ForCl YisC2.6 aicynyl R2", R4" and R6" are H, and R3" and R5" are

methyl; K) Z is -C 2CH-A-C(5W)OH, where A is.a divalent spacer
5) R> AN B EO RN e er S AR B B8 O B CL X

is FRIGYYiR2S. 4887 R5" and R6" are H, and e, is -NO2; 20 L) Zis
-C( W)R2 -CH-A-R3, where A is a divalent spacer, R2 is NH, R3 is CHS3,

RRdt T L
eégrg %né:ﬁs%rﬁsggtf’dﬁ% are%]‘laﬁ]ﬁﬁé; t))rarllihe(g ch)am alkyle(ne gr NH, R4’
5 Eniz%%?géﬁ DA, NS aRRe R B

is HoNE, R& 18 bndCis RB @@indiRy/' are H, R5'is F or Cl, Y is H, R2", R3",
RS" and R6" are H, and R4" is -OH; 69 WO 2006/054182

6) Pcmazoeamz}max%m( R RIRG- FRIRDeypd & whets RS is Ripr, CL

le is optionally substituted morpholine, imidazole or
Xlgﬁ’r%?e %}F‘ ,R6'and R7' are H, R5'is For Cl, Y is H, R™, R" and

R6" I ¢ I&yl, &7%1[5(31 RY and R” are H, R” is F or
-C( Rl?&ﬂ @Z ,%§§§3 wﬂere R is optionally substituted alkyl, W is

CL5X0emzyioky, R4QGs2Fbr Cl, R6' and R7' are H, R5'is F or Cl, Y is H, R2",
R4" and R6" are H, and RSﬁnd R5" are methyl, Q) Z is

8) C(M;R@(NW)@%@TW o‘k’beiﬁ%r@ ﬁ@ispan%gtﬁfn% 1;%&3’5’(&@631{

r Al ig F of Gla REsandiRigrargetd; R5' is F or Cl, Y is H, R2", R4" and
R6" are H, and R3" and R5" are methyl; 10 R) Z is -C(= W)R3 C(=EW)R2,

9) Wheﬁxﬁ%%wyﬁﬁ&mfzwa@wmp RalbrsubalildenialkyhaR4, B ROF G Cl,
sR6' aqd R7' a R5"is F or Cl, Y.is H, R2", R4" and R6" are H, and R3"

R® g R5215H rﬁetﬁw %)% i& 1@3}(1’%‘5 “VHFEIR? is optionally

substltuted a 3 is optionall -
10y Zis _C(—V\%RB H-A-C(= W}Hywhere A is a divalent spacer, R is NH, RYis F

or Cl, R and R” are H, R” is For Cl, X is H, and Y is Cp¢ alkynyl;

1) Zis —C(=W)R’CH-A-C(=W)OH, where A is & divalent spacer, R is NEL, R" is F
or CLR® and R” are H, R¥ is For CI, X is H, and Y is Cp.¢ alkynyl;

12y Zis ~C(=W)R*-CH-A-R®, where A is a divalent spacer, R? is NH, R’ is CHs,
RY isFor CLRY and R” are H, R” is F or CI, X is H, and Y is aryl;

13)  Z is ~C(=W)NHR>-C(=W)R?, where R? is an optionally substituted, branched
chain alkylene or NE, R¥isFor (], REand R are M, 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¥1sFor CL, RY and R” are H,
R® is For Cl, X is Cpg alkyl, and Y is H;
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substituted phenyl, R4' is F or Cl, R6' and R7' are H, R5"is F or Cl, Y is H,
R2", R4" and 15 R6" are H, and R3" and R5" are methyl; T) Z is
-C(=W)R2-NH-C(=W)-0-R3, where R2 is optionally substituted alkyl, R3 is

whenayl®Rgz2is F or Cl, R6' and R7, are H, R5' is F or Cl, Y isggdyriR@zedR 404063
and R6" are H, and R3" and R5" are methyl; U) Z is

-C(=W)R2C(=W)-NH2, where R2 is optionally substituted alkyl, R4' js E-or
16) 20 ZlisRECERY R7CETS HORS: ig'hegk g 1 iSRiLoRY Fﬁ%%'r‘?&%aﬁ%% 5,3 s

ben AR “aRe B ane” meiky ), i -GEW)A-R3E: whelkeyR3nd dris I
optionally substituted alkyl, A is an alkylene linker, R4"is F or Cl, R6" and

17) Eg'za{é? rt@ﬁ‘ﬁ-’-'z’g@{@z{:msgﬂ@ Rigéb)é%'{w&agb F}!f" arenHhmiodalR3 g@swﬁt@d
.are methyl s -C(= =\W)-0-R3, i iona
allyl By sitdtel Glk gﬁéfg %%%/%X)}S éfl)‘( |(s§{¥%ngSCWTSF?\g&a%§% %@d zr%pﬁ? R5'yis

ForCl Y is H R2" R4" and R6" are.H, and,R3" R5" "
16) i N o) CENED, dnGid Bt Rop o T el
ally@ i RE arCHRREnBIE ardd, XisdE RZ], Reisattalonzhend BagtR3"
and R5" are methyl; 70 WO 2006/054182 PCT/I82005/00406§ Z)Zis
19) -C(ZViA-NE=VHR*RiherbRARS 1 ampConally antisiiztetealiiy REVisiF grtiopally
is H, RZ, RA"and RE: ared, angiR3 . gpchRY arg wethyl AR, and Y
Sub%%&ﬁ%ﬁﬁﬁlﬁ(ﬁ%ﬁ%?e{%{R%%qﬁH%?%Rﬂd(}{isﬁé gr@(rll, R6' and R7?§e al—?
isHR5' isFor Cl, Yis H, R2", R4" and R6" are H, and R3" and R5" are
methyl; 5 BB) Z is -C(=W)-NH-CH(C[= H2)(CH2-C[=W]-O-NR2R2), . .
20) Wh&efsm:(amm@ép%&ﬁg wheR %’? i51 ORGP PSR, TR I8

benBYROL 2L s, B2 R RBe IRE NG KTAK H-andriRéljshH2isECC) Z
i$ “C(=W)-NH-CH(-[CH2]4-NH-C[=W]-t-BuO)(-C[=W]-NH2), where R’ and
21)R5'IndenendeitbraraionChRE . attiRTyasaaly Yulss@h@alyyl 2" iRE or

and R6" gare H, 10 and R3" and R5" are methyl; DD) Z is
Cl, thg(é\ﬁ)&ﬁﬁf-@ (1%13@5@51@&%5@%7@% =W*NH2), where R4' and

R5' independently are F or Cl, R6' and;R7' are.H, Y is -O-al 2" R4".
22)aPe e NI e SR 2 ey P ot e B i 7

or CCENHARIGHECRZRI) 0OIL\MiNHZh e re iR 3usl THBFR4A' and R5, 15
independently are F or Cl, R6' and R7" are H, Y is -OH, R2", R4" and R6'3'
g3)yare #l,;@ndR3VIR*C(=W)-0-R*, where R? is optionally substituted alkyl, R is

benzyloxy, RY is F or CI, R® and R” are H, R” is F or CL, X is -Cp.¢-alkenyl, and Y is F;

2y Z is ~CEW)-NE-CHRY-C(=W)-NH,, where R* is NHy, R¥ is F or C1, R® 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 For C1, X is
aryl, and Y is H;

26) 7 is ~C(=W)-NH-NH(R?Y, where R” is NHz, R is F or CL, R" and R are H, R”
is F or Cl, X is heterocycle, and Y 1s H;

27y Zis ~C(=W)-NH-CH(C[=WINH,)(CH,-C[=W]-O-CH;-aryl), where RY and R”
independently are F or Cl, RS and R” are H, X is carbocyele, and Y is H;

28)  Z is ~C(=W)-NH-CH(-[CH;}¢-NH-C[=W]-t-BuO)(-C[=W]-NH.), where R and
R” independently are F or C1, R® and R are H, X is ~O-alkaryl, and Y is Cy.6 alkyl;
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and R5" are methyl; FF) Z is -C(=W)-NH-CH(-CH2R3)(-C[=W]-NH2),
whereR3 is as defined in the first embodiment, R4' and R5' independently
are F or Cl, R6' and R7" are H, Y is H, R2", R3", R5" and R6" are H, and
W40iENAR: 20 GG) Z is -C(=W)-NH-CH(-acyl)(-C[=W]-NH2) WheweRéios
and R5, independently are F or Cl, R6' and R7' are H, Y is -O-alkyl, R2",
R4" and R6" are H, and R3" and R5" are methyl; HH) Z is &
29) C AN NALCH AN - WK PHoerel R W g vhere R and
R ipdepspdamivaedr of, &Y R aiidR 7, aresHOYaist @t RA'-831R5" and
R6" are H, and 25 R4 is -OH; Il) Z is -C(=W)-NH-CH(-R3)(-C[=W]-NH2),
sovhers R4 @m RBTICERRERGRNIY Bty QL wRGeaid RTF Qe Hnd RS
-O-alkyl, R2", R4" and R6" are H, and R3" and R5" are methyl; 71 WO
indeQEIQRALER P& T/ BRORRIORAQES )L S, 4 alkenyl, and Y is -OH;
-C(=W)-NH-CH(-CH2-R3)(-C[=W]-NH2), where R3 is as defined in the first
31 embpgimentvR4eNand RS Hdeheagentynals) FaieER RE' andeRisdrn theYfirst
Is heterocygle, ,R2"'..R4" and e are H, an & an "a ethyl; KK) Z
e R [ SRR B A ), T e T o e AR,
andriflépgndently are F or Cl, R6' and R" are H, Y is -OH, R2", R4" and R6"
are H, and R3" and R5" are methyl; LL) Zis - ’ ,
32} C (2N NE-CHRCRINACEW-N Y Wikie Ritraif RE4Rdcipdrfadtiytly
e For.Gl, R6; ar i 5 ~R2", R4;,and R6" are H, and
”63539 and Rg%aﬁgﬁy?i% l_l\&;I)I\% riag}i% =%/V&$%IH5C%FLF$Z)(-C[=W]-NHZ),
hete R4' a . -and R{ are HeY | 5
33%-aﬁyl§ne,%%§) Rﬂdgfer%zR :.%]gﬂﬁ—'l%(n%r{ggﬂgﬁ%% 5'%g?ém§thyl;§l\ll€ll\l)§
indepegdently NFIFCH CRE (e R/ A8-2) Mihchetmaaecks gukinddihe first
general embodiment, R4’ @nd R5' independently gre F or.Cl, R6" and R7'
34nre B iv-IS N INTBCEHIGR W R - Bk RBh A rRH, HaRR dndimandentlyrare I
or DEHY LR Zoig 1 @W)-NH1ekH(:GHR RI)SEWE,NH2), where R3 is as

defined in the first general embodiment, R4' and R5' independently are F

359" Cp REqueyR¥akerd. (Y is rONAlylens. (e Rej ame- REhaas, dibdndr” is
R3" and R5" are methgl; 2 5. o =
as defined in the first embodiment, R™ and R independently are F or CL, R* and R’ are

H, X is —OH, and Y 1s -O-alkylene;

36) 7 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 ~CEW)-NH-CH(-CH,-R*)(-C[=W]-NH,), 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(=W)-NH-CH(-{CH,)s-NHo)(-C[=W]-NHp), where R and R
independently are ¥ or Cl, R and R” are H, ¥ is —O-alkenyl, and Y is —OH;

39)  Z is ~C(=W)-NH-CH(-CH[R}[OH]}-C[=W]-NH,), where RY and R’
independently are F or Cl, RS and R” are H, X is ~O-alkynyl, and Y is —O-alkyl;

40) 7 is —C(=W)-NH-CHER)(-C[=W]-NHz), where R* and R” independently are F
or CL R® and R” are H, X is —~OH, and Y is —O-alkylene;
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PP) Z is -C(=W)-NH-CH(-R2)(-C[=W]-NH2), where R2 is NH2, R4" and R5'
20 independently are F or Cl, R6' and R7' are H, Y is -0-aryl, R2", R3",
R5" and R6" are H, and R4" is -NH2; UU) Z is

WA te/)siiisz NH-CH(R3)-C[=W]R", where R2 is -NH2, R3 is ppiiopalig/nos063
substituted aryl or heterocycle, R4' and R5' independently are F or Cl, R6'

and R7"' are H, Y is:QH, R2", R4" " nd.R3" and RS are
Doty JS T 2T ) IR LT NB WD 18 oy ondnd
R Rddpenpinhally BubGlitRttdmliRy/l, aeloK ietstocyiigeRe) aad (Y RS-OH;

independently are F or Cl, R6' and R" are H, Y is -OH, R2"™, R4" and R6"

42)are B, and-R3=aheNRECH(E AT WD-30p505418¢there RY and R”

. PCT/182005/004 i : ‘o _Oealkvl:

ind A e, MR A TR msle Y oeivhg
optignally substituted. alkyl, I eycleR4-and Ra. indgpengently s

43)are% oIrSCI"," 6%;%% pj#%éggy@%%(%gggdgg%é% ah%%gg" gre Hgiﬁ[:;ndR

indr@hdemdirse Bier fethylandd Z1s oK) iWBRPARI:-CR-HNEaRZ-NH2,

where R2 is alkylene, R3 is 5 optionally substitutegl alkyl, aryl or

AdheteFoisy ol Y- HRIGEE - Ridepenibnibiarovhee & ReaAERY drethe st

perlSraP AhiRent %"ﬁ{&dﬁ%@égehhe%ﬁgi R3 FasdoR Krasgamethvk XYY Zsiso-
-C(=W NHRZ(-RB)-C(:W)NH- 3-C(=W)OH, where R2 is alkylene, R3 is
aryhsdnaly-Susstiioted alkyl, aryl or heterocycle, R4' and R5' independently

are F or Cl, R6'and R7' are H, Y is -O-alkylene, R2", R4" and R6" are H
RS SN AT T R A 207 AR WS o S R
cetMhR @RS MR D i9@HViidplivaientr-opbonalIR Subdtitlter &yKds —OH,

heter%gg/c e, R3 is optionally substituted alkyl, aryl or heterocycle, R4' and
REIESENER Ty are F or CI, R6' and R" are H, Y is -O-allcenyl, R2" R3"

RS™ and Rg!' 4. 1S NQ2: AAA) Z is -C(zWINH-R3, wher S
46} o&ioﬁal’ﬁé &ﬁﬁfﬁf%ﬁﬁ" e?é}:sc)ll\lg(l?e%ﬁléghd“é 1 in)(ifepenéfe\r%ay a%r}aﬁngR
indep@kdRByandFRT aie B, MEROMe R2X R4CandlReylaredy andREyland

RS" are methyl; BBB) Z is -C(=W)NH-A-S(O)n R2, where A is allcylene,
47plkeBylend or BIK)FEHNHRCRER I3 OfHIP B34 veimdeRR iirdep&hd dhitlis apptionsily

Cl..R6and R" |Sys@- 2" ' b , ARd,RBpa
Sukﬁgtﬁéafie et ytf%g%%’ ! 1% is@éﬁ%ﬁeﬁﬁdﬁ%g%‘gﬁﬁfggﬂ%mH2, Wr?g}éﬂ ’
X r2Gsadligard, ppdiKyien@Halkenylene or alkynylene, R3 is aryl, arylene or

heterocyclyl, R4' and R5'3independently are F or Cl, R6' and Ry' are H, Y
48)s -OH I RZFH)-HERKR arE R IR ke RSisgralkylene, R is optiopally

substituted alkyl, aryl or heterocycle, RY and R” independently are F or Cl, R® and R”
are H, X is —O-alkynyl, and Y is —OH;

49) 7 is ~CEWINHRYRY)-CEWINH-RE-C(=W)OH, where R” is alkylene, R’ is
optionally substituted alkyl, aryl or heterocycle, R¥ and R independently are F or Cl,
RY and R” are H, X is —C-alkenyl, and Y is —O-alkyl;

50)  Z is —C(=W)NHR*-R)-C(=W)NH-R’NH;, where R’ is alkylens, R® is
optionally substituted alkyl, aryl or heterocycle, RY and R” independently are F or CI,
RY and R are H, X is H, and Y is -O-alkyl;

51)  Z is ~C(EW)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 R7 are H, X is —OH, and Y is ~O-allkylene;
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methyl; DDD) Z is -C(=W)NH-A-[S(0O)2-NH2], where A is alkylene,
alkenylene or alkynylene, 25 R4'and R5' independently are F or Cl, R6'
and R7' are H, Y is -O-alkenyl, R2', R4" and R6" are H, and R3" and B?"

W URAMEAEEE) Z is -C(=W)NH-A-C(=W)NH-R2-C(=W)OHp MR d3 404063
and R3 are any of the definitions provided in the first general

embodiment, R4" and R5' independently are F.or Cl, R6'and R" are H, Y
52 -OLalfceh(T RB" (ﬁﬁz)aﬁﬁﬁ%\%@m IR iR S 18! 80/nieiyplent,
op?i%dél@ 200RINBAL 84 PEr TIRI00RR04063 BFfondli§ substituted alkyl, aryl or

R2(-R3) NH-R2-C(=W)NHZ2, where R2 is gptionally
hefg gﬁi&e% #29 énéﬁ heBF 5&9@1 g is Hfivofthe defifiighend

Y prediddkkirytthe first general embodiment, R4' and R5' independently are
ForCl, R6' and R7 are H, Y is -H, R2", R4" and R6" are H, and R3" and

53R5" &résmEtR)BREG Whds: -R{ZNONRIyC{EHANMR2 G (WO R and R”
I sub uted Ien nylene, R4’
mgvr?ﬁg%%&ry}%en enfl%/{are e 8(5?% and ﬁgg%ﬁggls -H, R2", R4"

nd d R " ar 5.
iRz % ghy#é*?ee%}énslﬁﬁ%ﬁéﬁ‘ka"mme’ ¥
-SSubBiitstetithie/ emed |eeﬁ§peméenﬂ3anryrfym@1,, R addRRsre H, X is ~O-aryl,

anti¥eRensently. are F or Cl, R6' and R" are 10 H, Y is -O-alkyl, R2", R4"
and R6" are I—i and R3" and R5" are methyl; and wherein W is as defined

ssfor Fermulad@vinarthird iepbogio t%@fésﬁmiwﬁﬁyﬁﬂeor%&&?ﬁ&{é or
optlonall §ubst|tuted 9- 11 membere bicyclic 3v§‘m phogndole for use in
gubort %VHW]’@&@%E%&CWﬂ%Hé tolsviingbRedafpRsmtnay ey ¥

orl@,"R%ﬁm? alR 31, R4 VoyaliInm, K8 PO0HZ R5N R7, (C)

56)  Z is —C(=W)NH-R*(R*-NH,), where R® is aryl, arvlene or heterocyclyl, R® is
-80, R* and R” independently are F or CL, R® and R” are H, X is —heterocyclyl, and Y
is —O-alkyl;

57y Zis ~C(=WINH-RR*(R>-NH,), where R? is alkylene, alkenylene or alkynylene,
R? is aryl, arylene or heterocyclyl, R® is -SOy, RY and R” independently are F or C, RY
and R7 are H, X is —aryl, and Y is —O-alkenyl;

58)  Zis —C(=WINH-R}(R’R’-NH,), where R? is alkylene, alkenylene or alkynylene,
R?is aryl, arylene or heterocyelyl, R®is =50, R¥ and R” independently are F or Cl, RY
and R” are H, X is —OH, and Y is ~O-alkylaryl;

59)  Z is —CEWINHRA(-R)-CEW)NH-REAC(=W)OH, 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
18 —Cs.g alkynyl, and Y is —O-alkenyl;

60y  Z is —CEWINHRARY)-C=WINH-R®-C(=W)NH,, where R® is optionally
substituted alfkylene, alkenylene or alkynylene, R’ is any of the definitions provided in
the first general embodiment, R* and R® independently are F or C, R® and R” are H, X
15 ~Cogalkenyl, and Y is -H;
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or a pharmaceutically acceptable salt, prodrug, N-oxide, quaternary
amine, stereochemical isomer or tautomer thereof, wherein: each W, Z,
R', R2, R3, A, n, R4, R5', R6' and R" is as defined above for Formula (A);

wdherahfRE', R4, R5", and R6" is as defined above for FormputaBlismonss
indicates the presence of a single or double bond, where: when -------

o O LT e

amﬁemamnpﬁmmamﬁymd, Rhuast bd (ﬁ@@,eﬁdmht@]aeiz-@n m;ae&emmé’ are
resepce %{ sm l@ I, then each Y and T independently is: a) CR2;
B} Eﬂ ; with the caveat that one of Y and T must be

ézbggzinf?reﬁ serqlic\eﬁs‘i(% dﬁ%%lm.r% wo%ﬁe’cl% ?Q!F( l}g) et aﬁbﬁﬂmed

aliesubdimbydimenaiprodiedRorEd R i grgrdbnie sre ic s Rostddht are

1, Xids BnhReeresyeieh, O-aryl, and 0-heterocyclyl. A second series of
"subemBodiments of the present invention is given for the embodiment of

63)Fr°rm%ais(c Qudedahovapiers %and TsaladeiRetiasid in particular
iIs-CH2and 0 20 k) Tis-C-C(= O -OCH3 and Y is -0-; 1) Tis -O and

Pysidyl, Wﬁﬁlmwéwﬁ%ﬁﬂ @Ptﬂgwﬁyzsuﬁitmed@ﬂ@%arw&reéﬂ% gyano,
alihis 2ReAY NS abyyaRodiyT iSopRTANGhY B -adbptaddlily are H, F or Cl,

R and R” are H, X is optionally substituted phenyl, and Y is —O-alkyl; and

wherein W is as defined for Formula (A).

In a second embodiment, the invention provides a phenylindole for use in the

treatment of HIV represented by the following general Formula .(B):

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

stereochemical isomer or tautomer thereof, whersin:

each W, Y, 7Z, RLRERY A n, R4’, RS', R% and R” is as defined above for Formula (A);

and
each RZ”, R? ”, R* R¥ and RY independently is:
a) H.

b)  halogen;
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WO 2006/054182 PCT/IB2005/004063 q) Tis-SR2 and Y is
-C-heterocycle; r) T is -C-CI_6 alkyl and Y is -0-; s) T is -C-C(=S)CH2 and
Y is -CH2-; t) Tis -CH-OCH3 and Y is -SR2;5u) Tis-C-OH and Y is

w& bsi0dd 54 -C-O-C1 6 alkyl and Y is -CH2-; w) T is -C-NKH2-ai8ohs804063
-CH2-; x) T is -C-NH-C1.6 alkyl and Y is -CH2-; and Y) T is (-CH2)2 and
Y is (-CH2)2. 10 A third series of subembodiments of the present
in%ntioﬂ%égiven for the embodiment of the Formula (C) as provided
above where R3", R4", R5", and R6" are defined as: a) R4" and R6" are
hﬁdroge@ﬁrand R3" and R5" each independently is halogen; - 15 NO2;
-CN; -OR2; -NH-R5-C1-6 alkyl; -NHCO-C1-6 alkyl; hydrazine; -N(OH)C1_
6 Blkyl: BR6 allcoxy; -OH; -NR2R2; or-C1-6 alkyl, alkenyl or alkynyl
optionally ,substituted with one or more of -OH, -SR, -C(=W)H,
-@:W) » halogen, NR2R2, -C1-6 thioether, or-Ci_6alkoxy; b) R4" and
R6" are hydrogen, and R3' and R5" each independently is halogen, or - 20
C%56 al 2ailcenyl, allcynyl optionally substituted with one or more
halogen; c) R3", R4', RS'and R6" are hydrogen; d) R4" and R6" are
h%rogéﬁ,{%é R3" and RS" are methyl; e) R4,. and R6" are hydrogen,
and R3" and RS, . are chloro; f) R4" and R6" are hydrogen, and R3" and
RS, ard 6%l reliakd R6" are hydrogen, R3" is iodo and R™ is
bromo; _h) R3", R4,. and R6" are hydrogen, and R5" is chloro; 76 WO
2006/05%8Y & F/1B280%/004063 i) R4" and R6" are hydrogen, R3" is
chloro, and R5" is methyl. i) R3,,, R5" and R6" are hydrogen, and R4" is
h&tbger-tRYFLCN; -OR2: -NH-R5- CI-6 alkyl: NHCO-Ci_6 alkyl:
h)&drazine; -N(OHI)CI_G alkyl; ClI-6 alkoxy; -OH; -NR2R2; or -CI-6 alkyl,
alkynyl SpaiRoptionally substituted with one or

m) Cogalkynyl;

1) aryl;

o) CFy

p)  CR*™R*S(0)-R%;
qQ  CRERINR’RY

) C-OH,

s)  CRRAC(=W)R?

) acyl;
u)  CEWIRY

V)  CE=W)ORY
w)  CEW)SRY

x)  CEWRNRRY,
y)  CEW)INH(CH;)p-(amino acid residue);

z) amino residue; or
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5 more of -OH, -SR, -C(=W)H, -C(=W)OH, halogen, NR2R2, -C1.6
thioether, or -Cl_6alkoxy; j) R3", R5" and R6" are hydrogen, and R4" is
-NO2; k) R3", R5" and e' are hydrogen, and R4" is -OR2; 1) R3", RS" and
widGbharesimydrogen, and R4" is halogen; and 10 m) R3", R5" anghBGioi6sas3
hydrogen, and R4™ is -NH2__ A fourth series of subembodiments for
Formula (C) are defined when Z is as defined in any one of the second
sBfes or SUBBRBYAIFEEAS ¥or Formula (A), R4', RS', R6' and R7" are as
d 1];'br;ed in the third series of subembodiments for Formula (A), and R3",
18%4 “¥B2UGE Re" all are defined as in the third series of
suhembodiments for Formula (C). A fifth series of subembodiments are
d&fhe LHIERASE A8 efined in any one of the second series of
sgegembodim%%nts for Formula (A), R4', R5', R6' and R1' are as defined in
& hir BRSPS ubembodiments for Formula (A), and Y and T are as
defined as i trhe second series of subembodiments for Formula (C). 20 A
W %3%8?%?% B‘é‘?ﬁﬁf}aﬂﬁ?gﬁf@%"%’r}?ﬁﬁﬁt?@)oére defined when Z is as
ltdefirledlin 1y apg of the second series of subembodiments for Formula
ERPRAYRE M6t alRY KB efifEPi AR FRifenaliigutshituted bicyclic or
stibeniteastinapintsyietcE armetlaytds cangRaly R4% Méniswrg R6" all are
defined as in the second series of subembodiments for Formula (B). 25
Species of the third embodiment as given by Formula (C) above are
defined when: a) Z is -C(=W)N(R2R3)C(=W)NH2, where R2 is NH and
R3 ig\alkybt Rigrivd', 66" sabemBPotliarentd; RS’ ikchaforaraNOZR R4teRAR Gl the
R3" o tly,are -OH or -NR2R2; Yis O;and T is
Su?:é&%? %@g\‘ﬁ%rbzqo %.1%%%3%9@@ 8360 04063 b) Zis
-C(=W):NH- ~Cl= 2Y-CH2-C[=W]-O-CH.-aryl): R'.. R4, R6' an
7 At e Rerd o LR H SAY b S i T or e
emberdipentiehthe demoi Einosporet 2B eikyhorstRhaly sBOstRAtethivRA are
defladal@lkoxy; Y is SR2; and T is CH2; c) Z is -C(=W)NHNH2; R1, R4', R6'
and R7' are H; R5, is halo or NR2R2; R4"and €' 5 are H; R3" and RS’

i"h‘?eR@D@@’r}%ﬁ@@’% B ',\éﬂﬁ @%@@%ﬁﬁiﬁ@e&r@é@lﬂs%ﬁ ogen; -
-C(=W)NH-CH2-C(=W)NHNH2; R1, R4', R6' and R7" are H; R5"is haloor
-NH-R¥E2. 6 QNkyPRHefdiRE &-1e @y br 256 frand dineooxime: b raioe; -
RE" areNOIRE:..; alkyl; C:.¢ alkoxy; -OH; -NR’R?; or —Cy.¢ alkyl, alkenyl or alkynyt
opticnally substituted with one or more of —OH, -SR, -CN, ~halo, -C(=W)H, -

C{=W)OH, halogen, NRR?, -C thioether, or —Cy_salkoxy;

) RY,RY, and RY 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¥, R, R‘;”, R¥and R are hydrogen;

d) R¥,RY and RY are hydrogen, and R* and R” are methyl;
e) RY R¥ and RY arc hydrogen, and R® and R¥ are chloro;
f RY,RY, and R® are hydrogen, and R and R¥ are fluoro;
g) R¥, R, and RY are hydrogen, R is iodo and R is broma;

h) R, RY, and R™ are hydrogen, R is methyl, and R™ is chloro; and
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and R5" independently are -OR2 or -CN; Y is C-C1-6 alkyl; and is T is N;
e) Zis -C(=W)NH-CH2-C(=W)NHNH2; R1, R4', R6, and R7' are H; R5' is
halo or 10 -NH-R5-C1-6 alkyl, where R5 is -C(O) or -S(O)"and nis 0, 1 or

wo RdeandsR6" are H; R3" and R5" independently are -OR2m#r4dboYd$i063

C-Cl.6 alkyl; and is T is SR2 and R2 is as defined for Formula (A); f) Z is
-C(=W)NH-CH(R2)-C(=W)NH2, where R2 is -NH2 or alkyl; R1, R4, R’
andRR7Rarand; I5arg LN GOlear s AR REHARG" are H; R3"
and R5" independently 15 are -NHOH; Y is C-alkenyl; and T is (CH2)2; g)
Z is -C(=W)NR2-C(=W)R3, where R2 is optionally substituted alkyl,

alkenyl or alkynyl; R3 is NH2; R', R4", R6' and R7' are H; R5' is halo qr
oxinde;tiRu S8R G aFadEmesimgnts red T @prsTal MR FRFSH IS eiven for the

ernDYARErCor B liphanlie 8RB oRiQ) Mo (@Heran iSRG, RO RFYHS', and

~C-alkynyl; and T is -0; 20 h) Z is -C(=W)NH-R2-SR2 where R2 is

R” sBtigRims Aibstituted alkyl, alkenyl or alkynyl: R, RR', R6' and R7' are H:

R5'is halo or hydrazine; R4"and R6" are H; R3,, and R5" indegpendent

o 1 O HCORCUBIRYI oo by 5, BoG A et e 7
as defimaepiorBatmisaiye): ZI0-L(EW) -ORENRBYE)Cwhake IR CO-C1g
hydroxy.or. alkoxy, and R3 is l; ~ R4 ~apg Ry H RS
is halo%l?yéf %ﬁ{ﬁyﬁ%ﬂ%%ﬁﬁ@}@c@glﬁ/ﬁg&&ﬁfﬁg{ i’t?}aggﬁe*or mc’)’roe}f:e s

-OH, -SRyL@anyHor-Skny) optionalbihsiRA R ionses kexy 06 r CH. 35R.,

thioether; Rd:and-R&; AR3eAnekRY indenpsndepthoare HakseN; Y
is c-aﬁ@}’@% ?S:EIi\IQV%ﬁ %{\%agé 812’/%318’2 QF9§T/I82005/0040%3 j‘;n%[\ils

GEWANH: GHNH-S(GHS) REVAOHT Rir Ry 36 806 BIGAIE HinB SRS cach
halo or CF3; R4"and _Ré" aré H; R3" and R5" independently are H or |
-NH-Olrsiepamdsntly idsohalpgem stz wg 2ieyl alkenyl, alkynyl optionally

-C(=WiNEWER okl (R sic(oW R bgaiere R2 is H or NH2; R', R4', R6' 5
and RC' are H; R5' is halo or H; R4"and R6" are H; R3" and R™

independantyaie ¢ paihaleder’Y, K NR2.a0R T iseGR&oybere R2 is as
defined in the first general embodiment; 1) Z is -C(=W)-N(R2)-C(=W)R3,
where RSN gy RsIGERRIRR 4B & aatk Ridareeh]:aRERE hadordT are
H; R4"and R6" are H; R3" and R5" independently are H or halogen; Y is

-0; and¥®c-0-alkyl); 10 m) Z is -C(=W)-NH-CH=CH-C(=W)R2, where

Fg s N\ll_fj %s ﬁi,%ﬁ;saﬂg-ﬁiﬁ,r %ﬁ,;lg’%land RY are hydrogen, and R and

) R are chloro;

) Wis S, Y is —O-alkenyl, Rz”, R4”, and RY are hydrogen, and R* and

h)y R are fiuoroc;

i) Wis O, Y 15 aryl, R¥, R¥, and RY are hydrogen, and R¥ and R are fluoro;

i W is NH, Y is —O-alkynyl, RZ”, R¥, and R® are hydrogen, and RY and R™ are

fluoro;
k) WisS,YisS,R¥,RY, and R are hydrogen, and R* and R”" are fluoro;

y W is O, Y is —O-alkyl, R”", R¥, and RY are hydrogen, R is iodo and R™" is

bromo;

m) WisQ,Y is—O-alkaryl, RY,RY RV and RY are hydrogen, and R” is -OH;
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and R5' are halo or H; R4"and R6™ are H; R3" and R5" independently are

H or -OR2 where R2 is as defined in the first general embodiment; Y is

-0; and T is (C-CH2-CH3); n) Z is -C(=W)-NH-CH=CH-C(=W)R2, where
w2863 R', R6' and R7' are H; R4' and R5' are halo or N@ZiRdsanids3

R6" are H; R3" and R5" independently are H or 15 -NHOH; Yis-Oand T

S B L S AT T e U
iieperbant & P mii@r%é%n%%a?ér?ﬁﬁyaiﬂﬁﬁwed wit N0

one or amdre -OH, -SR, -C(=W)OH, halogen, or NH2; Y is -SR2; and T 20

is CH2; p) Z is -C(=W)-R2-CH2-A-C(=W)R2, where R2 is as defined in the
figst gehﬁml%ﬁi@e@mﬂ&ﬁna AAs, andi®diemnt bykerses, Rfinechinthedfi & is
general e dlment R', R6"'and R7' are H; R4' and R5' are halo or -CN;
R4" andnﬁ@ are H; R3" and R5" independently are H or -Cl_3 alkoxy; Y is
NR2 where R2 is as defined in the first 25 general embodiment; and T is
(CH2)2; q) Z is -C(=W)-R2-CH2-A-C(=W)R2, where R2 is alkyl or NH2,

Ao A advalent Aker BlsRe.R10LALERLR WhEY A0 B 0P RAIR O of

-NR2 ere R2 is as define rst general embodiment;

thRE R Rl aﬁtPﬂéﬂqﬁﬁ@’ﬁéﬁﬁeﬁﬁl}}i&%(ﬁ)oR@ﬁ R jsand B2 aechTdefined

in (b RS 43 W6r SR0G/BBA1RAE Gl /1BRA0R/ORA08E 1 ZRE", RY, R and R all
-C(=W)-A-R2-C(=W)OR3, where R2 is NH and R3 is - -Hor alkyl RI, R6'

af%\fjraﬁﬁefl %&@%&CWSW%%SHB?&WW%@ Somdie (Fere RS is as
defined_in the first general embodiment; R4"and R6" are H; R3" and R5"

indep B & H P ER IR pnRd ASETING A theiiret JeRRsAIm
the fikodemants \édSerﬁ:@nﬁaﬂsyfoﬁHdrﬁuﬁaQHg 5 ﬁ)ﬁ @efined in any one of the

Seco%iﬂ%egr% )—f&ﬁ grglﬁ RSI @(%hn -3 a SFO@% and éaQanf-:-d n

theHthiR@ serivd mhcmap@mmgoafemta 6K amilg c&fy k&tyIRAnahd RE Cilltre
de%t'x%d’ Gl ln\QQgtﬁl}H gés w)sw%% WQ(%EE@B@ #5:NEl2, 3is -NH; R', R6'

and are H; R4’ an R5' are halo or oxime; R4" an “are H: R3" and R5"

'”de%mﬁm@ﬁ@! S bl O fodhed@liod @J@g@weﬂ%%é&'ﬁéﬂ@ﬁtﬁ}‘lﬂ one of

with one or more halogen; Y Is -C- alkynyl; andTls CH2)2; u)

theewy-NTCLOINIRPIRENHerd REYERIPOy BlloR RB s me melefined
in@h8third series of subembodiments for Formula (A), and W, Y, R ,RY, R , R* and

RY all are defined 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 -CEW)NENHCHOH, RY, R and R" are H, R¥ is CL, Yis H, R*, R" and
R® are H, and R* and R” are methyl;

B)  Zis -CEWINHCHC(=W)INH,, RY is F or CL, R® and R” are H, R is F or Cl,
Y is OH, R?, R* and RY are H, and R¥ and R are methyl;

C)  Zis~C{(=W)NHCH,CONHNH,, R is F or CI, R® and R” are H, R¥ is For C},
Y is —O-alkyl, RZ, R and R¥ are H, and R and R” are methyl;
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R7' are H; R4' and R5' are halo or hydrazine; R4"and R6" are H; R3" and
R5" independently are H; Y is -C-aryl; and T is (CH2)2; 15v) Z is
-C(=W)-N(R)-N(R2)-C(=W)R3, where R2 is H or alkyl, and R3 is NTH2;
wiel 20R@angt R7' are H; R4' and R5' are halo or NHS(O)2-Clsg-atkgdies/oo4063
R4"and R6" are H; R3" and R5" independently are H or -methyl; Y is

-C-heterogycle; 1S.0; w). Z is -C(=W)-N(-NJR2][R3])}:R3 Qere i5
Dy or%ﬁ%yl, ﬁ%%ﬁ%ﬁ%‘gﬂé%l’ 3%%‘;3%%%’%3 éll[l %%n)%%gzg%e ﬁgo%%r e
H, K] i6 atkyChriaikedyhiptivh &y, RibstidREhwith, 2@ 8Aerod Rioree @pthyl;

-SR, -C(=W)H, -C(=W)OH, halogen, NR2R2, CI-3 alkOXY, Or CI-3 _

E) thioethier- GiHSYNRIT IS, bEIACHRBOH tRE fissk gerfir & e mdRiirent, R4 and or
targ H: R3% amd R5! | n 34 NTRZR4,Where R2 is as
Clggegffﬁég) T%%ﬁé%’rgt dge%??rg% whllehr/ldt?{Y %?Cgc}r%ocycleﬁ and T is NR2

wherg R2 s Vj (a_k%;») o X) = FWINHLZ k i
) alkyl;fFlﬁ, Igz i% %7@§reeﬁlj; \%H%in% %%f%%\g%?%‘%agiﬂ -H; R4>{\§%l§ lggr o,
Y igreQqalRavhRd RY" mddeateditisndrB Heed BRIGHnBEryS -SR2 and T is

CH2; Zis -C -W R2-SR2 where R2 is 'L\”T' or alkyl;ﬁgl Ré6' apd R7 are H;
R4’ dnis RECAOHAIFSHEISVRIEN & RE B HLRS" adRRgre I, R” is For
crindependently are H1.06 fOHRer Yait 7 ARORF is{Glddid; 80 WO

2006/054182 PCT/IB2005/004063 z) Z is -C(=W)-CH(RZ)-C(=NH)RZ,

- mwherg R2dsHyonNEZ RSk A& e NERR Y apd Retarthala RF e 1,

R4"and R6" are H; R3" and RS, independgntly are H 05.-CE3..Y is NR';
R PIE SO RS BoRacbl otk (e A o ety
-C(=W)-NH-A-NH-C(=W)-A-C-(=W)-R2 where R'is NH2 and Aisa.5
D divatérit Wraég?‘[’\lﬁé%% d ?@%;‘éﬁ‘%ﬁﬂlﬁz%ﬁﬁfﬁ@ﬁp&%&; B4 Sh&™
RRGIGERE breRB RAMd RG" (hg¥perientlinaratl @ \NQZ: MdRCH2 Fanadd 14 is
JNR2, where R2 is as defined for Formula (A); bb) Z is
-C(EW)-RZ-CH-(-A-C[=W]RZ)(-C[=W]-NHZ), where R' is H, alkyl, or NH;

Ais g div in defined for Formula (A): R1,R4' R7!
DI A Voo e St e b TRV RV LD Sl e e Ot
orﬁidﬁé%maéﬁeﬂﬁ%mfyiaﬁedﬂ Gk, Vel Gazirajkywsis RCHRI2mhB T e i, eofi R
ani?R@%r\é\Qi%I‘,o‘('C[:W]'NHZ)’ where A is an allcylene or arylene divalent

spacer linkage; R', R4' and R7" are H ; RS' and R6' are H or NH(SO2)CI-6

Kﬁlng%iﬁ@QW@lgfgrﬁ{?%@@%)@}ﬂ RRedndependenty: 3padd or > NhRHRY is 7
IS -C- enyi,, an 19, N " 2 " 3
or Cl, R"a and ﬁl’ are H, R§ is For CL, Y is Ca.g alkynyl, R¥, R¥, R” and RY are H, and

R¥ is ~NO,;

L) Z 1is —C(mW)RZ—CH~A-R3 , where A is a divalent spacer, R* is NH, R® is CHa,
R isFor CL, R” and R are H, R” is F or C, Y is aryl, R¥, R* and R® are H, and R”’
and R are methyl;

M) 7 is —-C(=W)NHR>C(=W)R?, where R® is an optionally substituted, branched
chain alkylene or NH, RYisForCLRY and R are H, R is For C1, Y is heterocycle,
R¥ R¥ and RY are H, and R”" and R” are methyl;
N)  Zis—CEWIRE, where R2is NH, RY is For CL RY and R” are H, R¥ is F or CJ,
Vis H, R, R, R" and RY are H, and R* is —OH;
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15dd) Zis -C(:W)-NH-CH(-A-R3)(-C[:W]-NH2), where A is an alkylene
or alkenylene spacer; R3is OH; R', R4' and R] are H ; R5' and R6' are H
or CF3; R4"and R6" are H; R3" and RS" independently are H or NR2R'

wWNRIR f%41is as defined for Formula (A); Y is -C-carbocycle;aididsissaiRdss
ee) Zis -C(=W)-NH-CH(R)(R3), where R2 and R3 each is C(=W)NH2; R',

o) R6;and_20 Riare HiRSyand Besarat! r R0 R4anaRO}ame b R3e
~and R5" independently are H or -CI_5 alkoxy; Y, is -0; and ‘?’g,s CH2; ff) Z
optiqgalty syRstiavei fumpheliag Ntz IRA B, WhE KlisRa epdder are H,

R* ilimkaoer, asigdefinéd it horpliladA); Rag N RE apehRy" are H ; RS’
and R4’ are H or NO2; R4"and R6" are H; R3" and R5" independently are
py H ?’I ﬁ@ﬂ%ﬁ%ﬂ@gy}%ﬁ?,%&?Nﬁ%s Opﬁionallyzs‘_lbsl\tlimted a}il(cyli, R’ is
-C(=W)-NH-CH-(- - -C[=Wj4- : e R2 is.NH.or ene;
beﬂzﬁg?ﬁ’s RS e AR R e OF (albgBnt B &R
and RE3%ah i REe inelependently are H or -halogen; Y is -SR2; and T is
CH-OCH3 ; hh) Z is -C(=W)-NH-CH(-RZ)(-C[=W]-NH2), where R2 is alkyl;
Q) R,RE a0(-RIR3ASTHCRS)dhd Bitoare Where NO2s R anibREY anetituted
rand R5\independent! K or-CN; Y is -Craryd: ang k-4s N:.81
o R Ay e B Mok OBAp AT b ig B TR B R Sk
R ax@(BAgempetbd(-R)(-C[=W]-NH2), where R2 is alkyl: R1, R6' and R7' are
H; RS and R4' are H or -OH; R4"and R6" are H; R3" and R5"
R) indépendémi)RidFBNRENThY ¢sRTinGlerabyety; RAdSToRi@ME) 2uljytizvisd
alleyl GE WG HERaGEWENHRIGOIRWENRZ where RE isalkpenesRang

5 R65',,and R7' are H: R4' and R5'are H or NO2: R4"and R6" are H; R3"

RB,a%ﬁ&RW?ﬁﬁé%@hdently are H or NHOH; Y is -O and T is CH2; kk) Z is
-C =W)-NH-CS§$R)(-C =W]-NH2), where R2 is -S(O)R3 and R3 is as
5) defindd tof T8N (ﬂglfﬁﬁ',fh@Saﬁaﬁw%feswsw diRs:afe ip gwtiopsly
subsRdtengiBe; are i ﬁ'@,ﬂﬂﬁ%aimﬁiﬂ@f@mﬂmﬁﬁ@g 1?33@@8%‘%%
& NR2, wherg R? js.as defined in 10 the first general embodiment, and T is
R ﬁ%af‘%?% iéll%:v%‘?ﬂﬁg&%(-c:[mH]-NH2)(-C[=W]-NHz); R1, R6' and
R7 are H; R4’ _an a sNRZR2 where R2 is as defined in the
D) ik Gorlay O GOR o RV &y orF PRSI BTGB By
benzateR] arEOHZIYRE «8RR! andrl, & (GH2CHIN)sZsRY, RY and RY are H, and

R3”eff%(ﬁwc)&'e}lHé I};|l-,CH(R3)-C[:W]R2, where R2 is NH2 and R3 is optionally
Substitute aryl or heteroaryl; R', R6' and R7' are H; R4' and RSare H

j8)) or 'chlél LB@%&%@W}NHZ, where R” is optionally substituted alkyl, R* is F or
CLR" and R" are H, R is For C, Y is H, R*, R" and R® ave H, and R* and R” are
methyl;

V) Z is ~C(=W)-A-R®, where R is an optionally substituted alkyl, A is an alkyviene
linker, R is For CL, R® and R” are H, R” is For CL, Y is H, R?, R¥ and R® are H, and
R¥ and R” are methyl;

X)  Z is -CEWIRMC(E=W)-0-R?, where R s optionally substituted alkyl, R® is
benzyloxy, R¥isFor Cl, R and R7 are H,R* isFor CL YisH, RZ”, R¥ and RY are H,
and R and R” are methyl;

Y)  Zis ~CEWRNH-CHR)-CE=W)-NH;, where R? is NHy, RY is F or CL RY and
R"are H, R isFor CI, Y is H, R?, R¥ and R are H, and R®” and R¥" are methyl;
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are H; R3" and RS" independently are H or NR2R2, where R2 is as
defined in the first general embodiment; Y is -C-C1-6 alkyl; and T is N;
nn) Z is -C(=W)-NHR2(-R3)-C[=W]NH2, where R2 is alkyl, and R3 is
waptingaly;ssubstituted alkyl, aryl or heteroaryl; Rt, R6' and Ry g ddeRtioes
and R5'are H or NH-R5- 20 CI-3 alkyl, where R5 is as defined in the first
general embodiment; R4"and R6 are H; R3 ,and R5" independently are H
Z) or -E&%W)Myl%ﬁt@ﬁall%%@sﬂﬂu%d wiRorfeedt: %ﬂoi‘é EorCLoRis

E( w g&mg@g@%ﬁr@%‘@s&r@ﬁy@yl and T is SR" where R2 is as

e’ ined for Formula (A); 00) Z is

AA;C( Z40-td! ﬁ%ﬁwﬂ NHRZEEMHO R WhererR2, mrakiod RhaRa, iR”
5 optlona bstituted alkyl, aryl or_heteroagyl; RI, R6'.and R7' are H;
is PRACAA RE oo HroraHE e Ha iyt readdhd Be5iH; R3" and RS”

ng}:e%’girﬁ%ﬂ are H or Cl 6 alkﬁl or allijg%]ly (g H%is}:}; vglbsetlﬁﬁea% AA(EEIJ‘%

-C(=)Ai)-NHR2(-R)-C[zW]NH;R2 NH2 where R2 |s R
indensnéprilly BEB5HE éo*{al@fi gryﬁﬁ%rgaﬁi}'ﬂper a,ae 5 Sy amd

R apdeRaAre Fiomge; WO 2006/054182 PCT/I82005/004063 -oxime;
R4"and R6" are H; R3" and R5" independently are H or -halogen; Y is

CCy CF@a@ﬂ@(m\jwﬂ(qcﬁm@m@myﬁmemmLﬁa\w@@ Whigre RY and

+-C(=W)-NHR E)NH 2] a nﬁzR?Rls opfipally. H,
Mﬁ ﬁ{ﬁ%s tero%y ’R% % fe H! R4' and R5'are
andl—l{brazﬁim’i/drazmﬁnﬂm ‘and R6" are H; R3 and R5 mdependently are H; Y

is --NR2 where R2 is as defined in the first general embodiment; and T is

DICHZ)2; F T - CEVUIIROEA-Cla V=N Bl G 8 Nl aidsasiRa and
RS g'ng;a'e“t SRACSL linkpge that jsoptionaly Substitadardorietareary R,

are H; R4"and are H; R3" and R5" independently are H or
and%‘sq‘aa@dl-ﬂ(orﬂw@b@)Cl alkyl; R4' ‘and e' 10 methyl; Y is -C-C1-6 alkyl; and

Tis N; ss) Z is -C(=W)NH-R3, where R3 is an optionally heterocycle; R
e s e e Sl oy

ind %da%'ﬁ“d}r@k o Mare ROkte :BR; BEWIHRCRW)QHR Fategénand R™
2R2 I-3 alkoxy, or CI-3 thloether R4"and R6" are H; R3" and R5"

e PENHE fﬂhare H or chloro; Y is -C-alenyl; and T is NRZ where R2 |s
F};ig ka;ee]:grle_dﬁ : Formma%éyi? é M&%Nwﬁereﬁiog %.st%ﬁne %irst
embodiment, R* and R” mdependently are For CL RS and R" are H, Y is H, RY,RY,
R” and RY are H, and R" is -NO;

GG) Z is ~C(EW)-NH-CH(-acy))(-C[=W}-NH), where R¥ and R” independently are
P or Cl RS and R are H, Y is ~O-alkyl, R¥, R* and R are H, and R” and R” are
methyl;

HH) Z is —CEWRNH-CH(-C[=W}-NH)-C[=W]-NHp), where RY and R’
independently are F or CL, R® and R are H, Y is ~OH, RY, RY,R” and R¥ are H, and
R¥is—OH;

)  Zis —C(=W)-NH-CH(-R*}-C[=W]-NHz), where R and R” independently are F
or Cl, R® and R” are H, Y is -O-alkyl, RZ, R* and R® are H, and R¥ and R” are
methyl;
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divalent spacer linkage, R'is -NH2, and R5 is -SO2; RI, R6' and R7" are H;
R4' and R5'are H; R4"and R6" are H; R3" and R5" independently are H or
fluoro; Y is -(CH2)2; and T is (CH2)2; 20 uu) Z is
WEirbANEINH-A-(R3)-S(0)2-NH2, where A is an alkylene, alkengiemaene:
alkynylene divalent spacer linkage, R3 is aryl, arylene or heteroaryl, and

o B e T e

empoyliment REWONRT RislsRdRER) T ere (3RS and Rarglerd oF Hetevisapgicle,

RRE R4, 2hdapd ﬁ?a@gqﬁaﬁﬁ{a@&@@@H or -halo; R4"and R6" are H;
R3" and R5" independently are H or NOZ; Y is -0; and T is CR2 where R2

Kléaszdeﬁﬁqed@ﬁﬁ%ﬂﬂ@ﬁ@[%% f(c:[[ N‘Eﬁ (NEZL-where Adgangs
alkylene, alkenylene or alkynylene divalen %ﬁce{ nkage R6 R4'and ..
independienily pes el St i NESERY B ReRardt HARGR arfgertand R

andREpengrathy.are H or -halo; Y is -0-; and T is C- carbocycle, 83 WO
2006/054182 PCT/IB2005/004063 xx) Zis -C(=W)NH-R3(-A-S02-NH2),

Lno/hene A W%@H@@Wﬁf@ﬂwpﬂmgxlem@iw'em@mébﬁ{d@kﬁ%ﬂy
Yhearylene t R arg H, R6
Rl Lo A R el e AR R . we
ma‘ﬁﬁACI 3 allcyl, where R5 |s as defined in the first general embodiment; Y
is -C- 5 carbocycle; and T is NR2 where R2 is as defined. for Formula (A);
MWY) Ziss @E&V\M}&WE&@%\NM}M@;W}@H Rivherd B isndrpepdioribllyre F
bstit K I | leynydamne di a k 3
o e a0 A AL e
methd:R6'are H or -OR2 where R2 is as defined in the first general

embodiment; R4"and R6" are H; R7 and R5" 10 mdependently are H or
NNEN Dy i w@QaWD—]ngGﬁi(gfé}qg?[zﬂthg—Ig), where R® is as defined in the first

gen%‘éfﬁ%ﬁﬁ%%} GEMING- ﬁ&c@ﬁeﬂﬁ%%ﬂé"?%@(ﬂ iR@pEAEoRallY v is -, ¢
substituted divalent s é;_)H}acer link B‘%jﬁ-n as defined for Formula (A); R3 is as

alidifedtn MR Hirstigehard &t RANEA' and IC are H; R5' and

R6'are H or-NR2R2, where R2 is as defined in the first general

OQhbBdiment RitHadt B Rhsh) =S ) N‘{B%fﬁéﬁd*éﬁﬁﬁ%naﬁé% fist
genbial- RBHGdirReatk i wherr Rbdepasddefineckin thefirstoenerd are H, Y is —O-

aﬁ{@(‘gﬁﬁg 38' %@%ﬁ?ﬁm%ﬁw S-Rvéfsle%eégia;szc;;med for
PO (A A 20 cntionaly SHRREg Suale peRsenipkede i xe
independently are F or C1, R® and R” are H, Y is ~O-aryl, R¥, R¥, R and R¥ are H,
and R” is —-NHy;

UU)  Z is —C(=W)-NH-NH-CHR)-C[=WIR?, where R® is ~NH;, R® is optionally
substituted ary! or heterocycle, R* and R independently are F or CL, R® and R” are I,
Y is ~-OH, R, RY and R are H, and R¥ and R¥ are methyl;

VV) Z is ~CEW-NHRY-R)-C[=W]NH,, where R? is —alkylene, R® is optionally
substituted alkyl, aryl or heterocycle, R* and R independently are I or Cl, RY and R”
are H, Y is —OH, RQ”, RY and RY are H, and R¥ and R” are methyl;
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30

R6'are H or -NHSO2-CI-6 alkyl; R4"and R6" are H; R3" and RS"
independently are H or 20 hydrazine; Y is -O and T is (CH2)2; and bbb) Z
is -C(=W)NHR2-C(=W)NH-R2-C(=W)NH2, where R2 is as defined for

wiPtEa 4R A is an optionally substituted divalent spacer "@@9{%&5}%5@63
and R7' are H; RS' and R6'are H or -NHCO-CI-6 alkyl; R4"and R6" are H;

R3" and RS" |nde eqdently are H or -OH; Y is -NR2 where R2 is as
WHfidets in@eTINGR hekar SrB oMt CATIIOE. Z8hen R Wi cikifeppiR is

opsndffinecsaheve afmyth r%%&a@@y%h@ﬂ@a@rﬁ%ﬁ;@g&m&wmw @ch
RS ~embo q,lments subemb mgnts are de()fmed when; %A WQ 2006/05418

86508/00 4083245 - FLpd Ay 3%@%%

-CR2 C(=W)R3; -R2 )R3 R2 C(5 -R2R3; R3; 0
X (= mwéczﬁ‘ﬁw%?v%y %cb% e 2) Rl i
opﬂ(ﬁﬁaﬂy aaskiRbtda mhﬂlog?noﬁﬁa@b@mem [m{dl@ﬁaﬁd@ﬂﬁdtmﬂhsazmé? b C1,

%}?% %giﬁk%n%céllké%h]%fv%? al(%%flghrll(; rt:;l&y%)e)éf';ﬁl(%{é,stltute%ﬁ1 w@’h’one
Y&I%&if@ﬁé@%@%@?ﬁé ﬁ%rr%%gﬁg S %k%%& 5'%9 ne, R’ is

optyehibg evhsitatdslisvhatnden; ha_ﬁer@gm aaﬁ&ﬁznémengmﬁg@m ﬁm: Cl,
Rs*%%d'ﬁhéle Ry i€) B @én@nﬂzﬂﬁ4agﬁﬂdfgl%%  ARORRI 1% Retageniedl);

R7 are hydrogen, and R4"is CF3; €) R4', R5' and R7' are

ydrgqgn dEG1ATAWERAIRR RA0RRLETE [ERYeN; Adalent,

7'is CF3.'15 IH. tions The foﬁog\nng definitions and term
OPE@?%iméﬁbﬁiﬁ%@%@@r‘}rd% helgresycin rwiseonHemsdie dubesiged, dpdeifipy! or

heiAbdoSicaRd tupical’ \{Q&L@@iﬁ%@@ fae radicals, Ubsitweniseandy2Q —O-alkenyl,
deqvatlgﬁes are.for illustratiop.only, and do not exclude other defined

vﬁuegorayﬁlﬁes%ﬁalﬁl StinBaTariges for the radicals, substituents and

rivatives, Whenever a range 4s descrlb reln the ran
A4e Rty ko BAER fernBEPGFILE 74 %j%ﬂ*&geﬁﬁﬁgcyde R” and R

independently are F or Cl, R® and R” are H, Y is -OH, R*, R* and R¥ are H, and k¥
and R are methyl;

BBB) Zis ~C(=EWINH-A-S(O),-R?, where A is alkylene, alkenylene or alkynylene, R?
is -NHj,, R* and R” independently are F or Cl, R® and R” are H, Y is —O-alkyl, RY, RY
and R are H, and R and R” are methyl;

CCC) Z is ~C(=W)NH-NH-RY(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*, RY and RY are H, and R¥ and R” are
methyl;

DDD) Z is ~C(=W)NH-A-{S(O),-NH;], where A is alkylene, alkenylene or alkynylene,
R¥ and R” independently are F or CI, R¥ and R” are H, Y is —O-alkenyl, R”, R and R
are FI, and R and R are methyl;

EEE) Z is ~C(=W)NH-A-C(=W)NH-R*-C(=W)OH, where R* and R’ are any of the
definitions provided in the first general embodiment, R* and R” independently are F or
CL R and R" are H, Y is ~O-alkenyl, R¥, R¥ and RY are H, and RY and R” are
methyl;

73



10

15

20

illustrative example, when Cl.6-allcyl are refered to, this listing
independently includes Cl-alkyl, C2-alkyl, C3-alkyl, C4-alkyl, C5-allcyl and
C6-alkyl. 25 "Halo" is fluoro, chloro, bromo or iodo. 85 WO 2006/054182

wiBGidB2Qe5/004063 "Alkyl", "alkoxy", "alkenyl", "alkynyl", efg:r #6468 861063
both straight chain and branched groups. However, reference to an

ndividual ra races_only that straig grchan
L cichl, W CIEAD R Do Gha R BBy GG o optonally
suwmé&aiwlﬁrmeﬁtmdhm‘s dikgyhpisnsseR Heraiy afithe dkéimi:uﬂmmm&ied m
ified t h :
3 I',%%e;a'h y"ﬁ}ocar On B raights &%@8 en’tor CX%*'&E‘}*R&%&%P dA}Q%ny

for exam Yand specifically In

ISfﬁbtRyl &tt@dd&oﬁw%@?@ylﬂ@@aomﬂ@pyﬁ%dtyl isobutyl, t- butyl, pentyl,

cyclopentyl, |sopent3él neopentyl, hexyl isohexyl, cyclohexyl

GGGl dhisxy AT EBR motry TRty 2 0=HinetayHberg | Rarie optionally substituted
alidisnd MRIAYIBHOG: WiReR 1R 1R Coniaxt plilisdecymearallanstiofl iR bere

substltuteg, the moieties with whi ch the alkyl group may be substituted

H,i¥dridd: But-fot Aidd %ﬁﬁi}d%%}ﬂ éﬁ‘ﬁ% alRyhsHire, arylamino, alkoxy,

aryloxy, aryl, heterocyclyl, halo c rboxy, acyl, acyloxy, amido, nitro,
r,%¥ss %%9};%\/ ? %ﬁ%ég@é y dfeolg}onally substituted

al@h@ﬁ?ﬂﬂ@ﬁi&n@%@ﬂcpf@i@ﬁ&?w%ﬁmw%ﬁﬁ%h@@ﬂﬁaﬁ&ﬂ ,O@SZKTKWV@KR? are
g;ose Kille 4art gggas t %ﬁ‘é slss ﬁgﬁ%)g %ne etal.,
rotecti p in® |%r§}$1 Vang Sanns Third Ed.,
1999. The te Ik sed herein and unless otherwise
W@ﬁ%&ﬁé Ji%dlees\% (,ﬁ %‘ 3 ted, straight, branched, or if appropriate,
cyclic (for example, cyclopropyl) alkyl group, including both substituted
and unsubstituted forms. Unless otherwise 20 specifically stated in this

appli atl wh suitable.moiety, lower,alkyl |s t

Sim&'!‘;1 en%é ﬁ??'\ér#owe S flénéas%%/a 8Vr%i‘(t)alse%(1 F\lgbg)%shlﬁ Sélgﬁ%c}lg“
lionehmmghmw@@y@mhﬁsmrt@in §diauﬁen:9flfl*armebakkgmy«1ff HETET tepradepited by

stituted and unsubstituted forms wherein at

easljlat")ué‘%rlﬁ au%%&%%ﬁéﬁg gg'lrs\]d is replaced 25 by a double or triple bond.

Thus, C2-6 alkenyl may be vinyl, allyl, %@ropenyl 2 propenyl, 1-butenyl,

2-butenyl, 3-butenyl, I-pentenyl, ﬂaent nyl, F@-pentenyl 4- pentenyl,

1-hexenyl, 2-hexenyl, 3-hexenyl, , or 5-hexenyl. Similarly, C2.6

alkynyl may be ethynyl, 1- propyr}yi (le 1-butynyl, 2-butynyl,

3-butynyl, 1- RY Wx
e =S PV
Nz
= N
r" R

©

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

stereochemical isomer or tantomer thereof, wherein:

each W, Z, R, RE R A n, R¥, R¥, RY and R” is as defined above for Formula (A);
eachR”, R™, R, and RY 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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pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl,
3-hexynyl, 4- 30 hexynyl, or 5-hexynyl. 86 WO 2006/054182
PCT/IB20051004063 The term "alkylene" refers to a saturated, straight

v aiReAiyalent alkyl radical of the formula -(CH2)n , wherein, cit:mavbe, 1063
any whole integer from 1 to 10. As used herein with exceptions as noted,
"aryl" is inten(r)ed to mean any stable monocyclic, bicyclic or tricyclic
carbah rin§Bf:up to 8 members in each ring, wherein at 5 least one ring is
aromatic as defined by the Huckel 4n+2 rule. Examples of aryl ring
systéths inthiide phenyl, naphthyl, tetrahydronaphthyl, and biphenyl. The
aryl group may be substituted with one or more moieties including but not
limitéd to roxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, alkyl,
heterocyclyl, halo, carboxy, acyl, acyloxy, amido, nitro, cyan,
sHfdraaTascd s siedid, wdthoshiyshRonic acid, phosphate, or 10
phosphonate, either protected or unprotected as needed, as known to
SR skitted in tHigCANMRPTERAE, ©F axamdie hfnérdbfe e, Y and T
Preigsshegeronps in Organic Synthesis, John Wiley and Sons, Third Ed.,
1999. The term "heterocycle" or "heterocyclic" as used herein except
wherg notetkrefers to a stable 5- to 7-membered monocyclic or stable 8-
to 11-membered bicyclic 15 heterocyclic ring which is either saturated or
unsagyrated; including heteroaryl, and which consists of carbon atom(s)
and from one to four heteroatoms including but not limited to 0, 5, N and
P; ang wheget ¢he nitrogen and sulfur heteroatoms may optionally be
oxidized, and/or the nitrogen heteroatom quaternized, and including any
bicyalic grerp in which any of the above-identified heterocyclic rings is
fused to a benzene ring. 20 The heterocyclic ring may be attached at any
hetghaatamyeit carhar afimanhithiesb# $RY; thel creation of a stable
structure. The heteroaromatic ring may be partially or totally

m hy drage et dhascdsirad: Focexampbe ity Brapyridie’ may be used in

place of pyridine. Functional oxygen and nitrogen groups on a heteroaryl
may be protected as necessary or desired. Suitable protecting groups for
oxygen or nitrogen include 25 trimethylsilyl, dimethylhexylsilyl,
t-butydifirethytsibyl, bbudyldipbedipisiys, trfylthsubstituted (| iatkyde 211 the

sull it %&?féﬁ%’%év?%%’%%?%””%@é’ 'T(/ﬁg %BXLQrﬁl“%}%%CQu §n%f%exf¥ @0 oy,

propiony Imiting examples of heteroaryl and heterocyclic groups

heieohape flutarply dayOpyeienddytipyridazinyl, pyrazinyl, piperidinyl,

piperazinyl, thienyl, pyrrolyl,
A second series of subembodiments of the present iventton is given for the

embodiment of Formula (C) as provided above where Y and T are defined as:

i) Tis~CH; and Y is —O-;

K)  Tis—C-C(=0)-OCH; and Y is ~O-;
) Tis—Oand Yis~CR%;

m)  Tis (~CHy); and Y is -NR?;

n)  Tis—CHpand Y is SR’

0) Tis -0 and Y is —C-aryl;

p)  Tis—NR?and Y is —C-halo;
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30 pyrrolinyl, pyrrolidinyl, imidazolyl, tetrazolyl, triazolyl, triazinyl, thiazinyl,
oxazolyl, purinyl, carbazolyl, quinolinyl, pyrazolyl, morpholinyl,
benzimidazolyl, and the like. Any of the heteroaromatic and heterocyclic
wholgliasay be optionally substituted as 87 WO 2006/0541,82 15005/004063

PCT/IB2005/004063 described above for aryl, including substitution(s)
with one or more hydroyx|, amino, aryyaamino, arylamino, alkoxy,
afJloxy Tafky® &%Tgﬂ: hﬁﬁﬁo%‘é?r]ﬁoxy acyl, acyloxy, amido, nitro,
cyan, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate,
eﬁ}]er pTo‘fec Qlcfr ég £ needed, as known to those skilled in
the art and as 5 tau ht for example, in Greene et at., Protective Groups in
O?banl é%/nﬁgéssgﬁﬁﬁ'\m@? ahd Sons, Third Ed., 1999. The term
"acyl" referséo a compound of the, formula "RC(O)-", wherein R is
stbstituted riindubafrfted aigRor aryl as defined herein. The term

rboxyl" refers to a compound of the formula "RCOOH", wherein R 10
is“iubst itet &%ﬁ?ﬂ@’sfﬁﬁféﬁ%kw or aryl as defined herein. The term

nless otherwise specified, refers to an aryl

"aralkyl” as einu
gfaup argla%iz)d é\]zgyﬂlﬁﬂg(}tﬁ fhe folecule through an alkyl group as

defined_apov |:@%ge alkaryl as used herein unless otherwise
sEQcme 1Sre p as deflned above linked to the molecule
througt‘t‘(,an a (ﬁ%é ef| e 15 The term "alkoxy" as used
hé ein }I%séy ?’J;JNFS % §%’t moiety of the structure

"-O-alk Q%E% {g%f ed above. The term "amino" as used
hérein ﬁlnﬁe\g ?ﬁﬁglé"ge %.? d, refers to a moiety represented by the
structure "-NR2", and includes primary amines, and secondary and
tertiary amines optionally substituted by alkyl, aryl heterocyclyl, and/or

sulfonyl ups. nt two h dro ens two alkyl
moieti eslgﬁgr gne rogen an@gﬁg@ﬁij’ oPerﬁ§e ﬂtﬁo%r]ﬁlo%“e for the
eniselinherenf trdcBsniier(isespeoiidd] rbfers mharmﬁfelya fetesente® Dyare

dahestiucture "-C(O)NR2", wherein R2 is an H, alkyl, aryl, acyl,
heterocyclyl and/or a sulfonyl group. 25 As used herein, an "amino acid"

" o) i 5
LI AR BB R e aae D e
Met, PREORI SRR T NHIR FGr aﬂéﬁ\l’aﬂﬂﬁ@dﬁ% mﬁ; byc&mmgﬂa@m

?g"?ol qiq&ﬁawpga%w - eRR Ve B e SRYEN RS IPEEXRMR Foptionally

u cine

y gs)z/lbsnmted with one or more of —OH, -SR, -C{(=W)H, -C(=W)OH, halogen,
NR’RZ, -Cy thioether, or —Ci.salkoxy;

b) RY and RY are hydrogen, and Y and R” each independently 1s halogen, or —
Ci.¢ alkyl, alkenyl, alkynyl optionaily substituted with one or more halogen;

c) R¥,RY, R”and RY are hydrogen;

d) R andR® are hydrogen, and R* and R™ are methyl;

e) R¥ and RY are hydrogen, and R¥ and R* are chiloro;

f)  RY and RY are hydrogen, and ¥ and R”” are fluoro;

g) R* and RY are hydrogen, R*” is iodo and R” is bromo;

h) R¥,R* and R are hydro gen, and RY is chloro:
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ornithine, hippuric acid and phosphothreonine. Other unnatural amino
acids are those 30 represented by the formula "NH2(CH2)y000H",
wherein y is 2-12, and includes 88 WO 20061054182

wGT4HR20Q5/004063 a ninoalkanoic acids such as e-amino gapkaieA%eknes
(H2N-(CH2)5-COON). The term also comprises natural and unnatural

amino a49ids b%aring amino-protecting groups §,u_ch as acyl, trifluoroacetyl
and b&izgeB e asdrgrogsnwBIl asohirranhy uinTBERE: aminot acids
protected at carboxy moieties by proteg,ting groups such as CI-6 agk)gli §e5

PhenyRos Bbene B eaterurerepnidaddhd srerding Hi8upSRnoWR to
of skilldn theartnmrel.-nstanees whsrRatvaband, Yratiie] aameeacios:;
contain one or more chiral centers, all 1E§)$Slble ‘ster?ich%rmlcal

configth&tiBrisOTrctudiA Pof ey apide g FREGHA M R4 gl ayidhone or
includinereasernie, TERIES: WNBIcantaingdindisivgFhBRERN, “Guatiainather, or

amine"és ulggd herein includes quaternary ammonium salts 10 that have
fi éﬁ? §¥ged nitrogen. They are formed by the reaction between a

a positi

asic pitrogen in the compound of intarest.and an appropriate

§uate iz ﬁagﬁﬁ sﬁrcehlggf%?n’ea%afmiﬁlel,sr%e ﬁyliodide or benzyliodide.
propHatescounierions accompanying-a _quﬁ;t,ernary amine include

Kbetat ) tr uc?f'bé;%et%?:%%ﬁg‘%, ’bar%m% and 1odd ions. As used herein, the

rm "N.exides" depotes a.state of the gom %gsa%the 15 present
hﬁvent' n’?ﬁ‘w |g%?onaée§}yr%r8% i %%%n 1astcln%ranf)cs’%aré: oxidized with an
oxygen, ;atQen. Aas !Jssed erein, a "refrowir sr""&[i;cludes any virus that
é’%res?éesﬁevaélrse traa{%sc\fﬁf:ﬁ%%%.aﬂégmﬁgeé of a retrovirus include but are
not limited to, HIV-1, HIV-2, HTLV-I, HTLV-II, FeLV, FIV, SIV, AMV,
MMTV, and MoMuLV. 20 As used herein, "reverse transcriptase" or "RT"

refers enzyme.having a..non-nuclegside inhjkit inding s is
i het - e i o o 2 I as
defoorh posite Gindifhpockad sttise eompoLPREBIFBTESERT RSO, Bls &
ndiPbind, One measure afRT.acivily isndralJERlGANS: Aomaasyre,od R,
4,,Hl\é,-l viral, replication is the automated assay that utilizes MTT, as
R B3 ok eatiie fefiiedzs Spiieat 6798 A ToPTRRTIE e Bl (6

antigen enzyme immunoassay, .such as, for example, the assa

. Y
comén EfdiRyien af slreRrsaeeikerclTRshIG R AmUA e R ey one of
meWesthragks Mihhnatbemeans: msrmenswing R R JaulitnisrOy s sayifmed

. recombinant HIV-1 reyverse transcriptase activity, such as, for example, by.
in e G TR ESEa ) SR el Ao 1
thefABRefshaAY bfARNRgIoRiiments for Formula (C).

A sixth series of subembodiments for Formula (C) are defined when Z is as
defined in any one of the second series of subembodiments for Formula (A), RY RY,R®
and R” are as defined in the third series of subembodiments for Formula (A), and RY,

R¥ R® and RY all are defined as in the second series of subembodiments for Formula
®B).

Species of the third embodiment as given by Formula (C) above are defined
when:
a)  Zis—CEWINRIR)CEW)INE, where R? is NH and R is alkyl, R', RY R and
R” are H: R” is halo or -NOg; RYand RY are H; RY and RY independently are ~OH or
-NR*R% Y is O; and T is CH;
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30 Heights, IL) and as described by Bosworth et al., Nature, 1989,
341:167-168. 89 WO 2006/054182 PCT/IB2005/004063 As used herein,
a compound that "inhibits replication of human immunodeficiency virus

wib Mg means a compound that, when contacted with HIV-1,,fqr.example, ..
via HIV-infected cells, effects a reduction in the amount of HIV-1 as

compared with an untreated control. Inhibition of riﬁgﬁcation of HIV:1

b) maybesmEAsHrRINE B TNEAEKnotm E5-Hase-Scanithe-ait, stchnd
R 3% fat gramnle by thenp2¢asgay disclosad ahoye Theispagratideroted, .
"mCPBA" in the synthesis schemes is meta-chloro- g,e.ro pen o#c,aggk

Sk e teri SRV GEPREARD 58 B Wreir-HFLEFS m cbTRoURY that S
be taken 10 with any regimen after a patient's initial treatmentregimen . _ ¢

) hashine A INBAHE: B nd et RodforEidts t Oiae i By 20d

are WNieeM war O GRAGIpRhIRnWNIeh REY sUSERNYapitateaBHIR RO st CH;
includes a cell line, an mammal and, preferably, a human. Alternatively, a

d) hostcan bg-sayying & per-uhteEkiy, genaier Wans&fepHcatdk ors halo or
funetion be altered by co nds .of the, present,in jen, 15+. 13
NEfe ‘t%h%rﬂr#@gt ‘é’ﬂ?&ﬁf&aﬁyﬁg@g ﬁgg r@z{&t&endi geﬁs?”ceﬁé?fa&%\s%ﬁgl%d \%ﬁ%g{élll{
andR PandepehéeritiN e rOfearENn g Rald, ediekiaty priiatds including
chimpanzees and humans. In. most mammal applicatio7rgs of the present
&) inveDption QeSS HACMANETEL ReRTifiyeagdicaiont, Roviebelo or
NARElearyanticipatedshy thejyreseaidnvaniinns sueh:as doLerample HIR”
ngh?im? “ﬁzéglgl Eg' %\%.%Eggm ceﬁﬁcgﬁ%&ccepwf’blé Sarlts, Prodrugs, =, .
andSRErdoispadastindrT aionssrLRnaitiGe ConBolimiiay bis SEmmsRréyas
deffd RREGLRAIAAAY that, upon administration to the recipient, is capable
of providing directly or indirectly the parent compound, or that exhibits

) activitydiselt-pioaliteiting exanplesinabide.® is -NH; or alkyl; R, R”,R® and
~Jpharmaceutically-acceptable salt, alterpatively ref%% 10 ?%?Ra, dentl
R s Hidfogie P25 5&%%%&!@ alitrl IR 28diffon5h Gtificalfhs mAP B &Y

ar<CONMIOHNY cau-affestitsioldgicCgtivity, in some cases increasing the
activity over the parent compound. This activity can be assessed by

g) PrepBrng@SHYRRMOGWIH rvhefd!Re ¢onyiouatly anbbtitstidgikyLaativivgl or
actiyity;h ing.m th?{j;s d -ﬁibedg[ ein or pther methggls kﬁ‘%W'L}QH- R

A S K

and R® independently are H or ~NH-R’-Cy.6 alkyl, whers R’ is —-C(Q) or —-S(0O), and n is

0,1or2;Y is C-alkynyl; and T 15 -O;

h) Z 1s ——C(=W)NH—R2~SR2 where R® is optionally substituted alkyl, alkenyl or
alkynyl; RY, R4’, R and R” are H; R” is halo or hydrazine; R¥and R® are H; R and R
independently are H or -NHCO-Cy.¢ alkyl;Y is C-carbocycle; and T is NR? where R? is
as defined for Formula (A);

1) Zis —-C(ﬂW)—NH—N(R3)(R2), where R® is hydroxy or alkoxy, and R? is H or alkyl;
R, R4’, R® and R” are H; R” is halo or Cy5 alky! or alkenyl] optionally substituted with
one or more —-OH, -SR, -CEWHH, ~-C(=W)OH, halogen, NRR?, Cy. alkoxy, or Cra
thioether; R* and RY are H; RY and R independently are H or -CN; Y is C-aryl; and T
s N;
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WO 2006/054182 PCT/IB2005/004063 The phrase "pharmaceutically
acceptable salt or prodrug” is used throughout the specification to
describe any pharmaceutically acceptable form (such as an ester, amide,

“%ago%@ﬁ}%gter, salt of an amide or related group) of a Comﬁoﬁfgﬁf@“m““

upon administration to a patient, provides an active compo
invention. The terms 5 "stereoisomer" and “tautome” as used 7herein o
i) incltle alCfosaNE- SERBISCHERE Mitd VR fofns ke are T R is
hafOSPPRYNRS QIS RESSENRMVERYON; #&ﬁﬁéﬁl ¥ BUBEraLY-eMigkyl; Y
salt, soi\_/ate, prodrug, derivative, and AT oxide forms. Where the
is @ompduiddel the general formulae (1) and (1) contain one or more chiral
centers, all possible enantiomeric and digstereomeyic forms are ingluded, ..
) 10 Thetohir PhRR ARG I AP BTe STt g AE Se Rrt . &
an&HTINRYNT B whichothe BomPasnd Candes, REOunteRONthaidadently are H or

harmaceutjcall ceptable, and ,wherein. the salt retains the desjre )
bl S o 01 e S B R RS R rment
minimal u ir icolagical effects, S salts. are -tOXIG e 6 7
b thergp\éﬁﬁ%%ﬁ@é@h@ﬁggfn%gf ’tﬁ‘él %rggp(l)s n s%#%e%%%%n ihi\%en%oraﬁi aRr
areAfyRS Al b b5 FeRinmttR desiddiiciodRA mdtpiydefthyersothporidgen; Y
o 98%%%%?&?{%% (ii)_that exhibits minimal or no undesired or
toxicological effects IS intended for inclusion here. Pharmaceutically

acc ble salts-inclpde those derive rpacesticat ep#
T ot g e Sk

mdRdsrahaloasés Risenit uss ReRinambRoradapspisntly tig B prelRs where
R0 LRHEicAiRTak the 20 GassraHads plinteresk Thug alksalts).are

intended for inclusion here. Non-limiting examples of suitable salts include

n)those derivedyirorrinorganic creidsr s usheas rforexample; hydreghipficre H;
.acid, hydrobromic acid, sulfyric acid, phospharic acid, nitric acjd, -

Ripragt Fon e drlo irodiie Ji ek s 4 %rﬁweoamtﬁorﬁﬁlﬁﬁ:e”é(?ﬁg &icH or

-NemyIprexanpied foree-@eld, acetic acid, oxalic acid, tartaric acid, succinic
25 acid, malic acid, malonic acid, ascorbic acid, citric acid, benzoic acid,

o)tanng Rcid-primYicracidaiyint adic-RAvgiNEnsicagid RIoRE aattiR” are H;
Jsnethanesulfonic acid, npaphthalenesulfgnic acid, naphthalenedisulfoni )
R aéﬂﬁ? -ké‘fgdﬁa%ﬁé ”égglﬁ% c&grdsbﬁ(s)sgpe}fl%ﬁg zlal%i%l?:r%sf)g@lgeﬁ'\ag uggnllémm’
Raaid FSUkablé SditsikdcRidénthpsaddatived: Fom alkalialietals siichyheptionally
ithiu ofassium sodiumy.fro _ﬁkﬁﬂﬂe' 1Ea0th metals30 $UCh @82, 4 T
Suc%fﬁ@%%ﬁ@%%&ﬁ?s%ﬁ?n%vnﬁe agtfro other bgése’s well Kiown to those

is FkKill in the pharmaceutical art. Other suitable salts include those

derived from metal cations such as zinc, bismuth, barium, or aluminum,
plor withia calisWIdRmeEirdr eiVaRinghere R” is as defined in the first general

embodiment, and A is a divalent linker as defined in the first general embodiment; R
R® and R” are H; RY and R¥ are halo or —-CN; RYand RY are H; RY and .5
independently are H or -Cy; alkoxy; Y 1s —NR? where R* is as defined in the first

general embodiment; and T 1s (CHa)s;

Q  Zis —CEW)-RE-CHz-A-CE=W)IR?, where R? s alkyl or -NHy, and A is a divalent
linker; Rl, 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 RY are H; R¥ and R independently are H or -OH;
Y is ~CHp and T is (CHa)a;

79



10

15

20

25

91 WO 2006/054182 PCT/1132005/004063 such as ammonia,
NN-dibenzylethylene-diamine, D-glucosamine,tetraethylammonium, or
ethylenediamine. Moreover, suitable salts include those derived from a

weProiRatigp of acids and bases, such as, for example, a zipg-fapigte s
A pharmaceutically acceptable prodrug refers to a compound that is

metabolized 5 (i.e., hydrol zed3or oxidized, for example) in the hostto | .
1) formZaitofmFoting o thé HeSEa: Tivenforis TORcareRariiids of proddgs®
aniNRIUde:qaMPowndi® thathaye biclsgicelly, ladile1praietiRg BravRsR@in the

functional moiety of the.active.compoupd. Progrugs inglude compounds.,
A e o kel S TR
wiaehRdiexyldadehidinl freth aehydiotyziad atkylate -Teadidrtedad T is CHy;

acylated, deacylated, 10 phosphorylated, and/or dephosphorylated to
5} prodade HHE-AEINGEL oY) ORE, eetnRbisndslefitied freSentinv€AdioR', R®

ither sess antiwral actjvity agai trouirusgs V in gagieylay,., s

i LW T R e G
indppendynithidieddompduids destkibed heddinshty be administered as a

15 prodrug to increase the activity, bioavailability, stability, or otherwise

) alterZrie-HE6pEREsNGE Ee Wxd pyvinidiRiss Niped BF frotfdgRig&ioand R’
arISOR S NRW IR A51CIRlACYAUQA sl GylatOR OO R IRERNHEently are B
modifications of a heteroatom of the oxo- pyrimidine will increase the
or sthbiitylief tAe YhATFb R an R GisUBSti R BFJORE Rdtean ¥ is —C-
liFERIAGREMeqrmMYLe hydrogens on a heterocycle include, but are not
limited to, 20 alkyl, aryl, steroidal, carbohydrate including sugars,

u)l,ZC;;ﬁﬁﬁylgi@eaHyl Y qﬁ(phf}@rllqhgti?gw,%bm@tagtidﬂcbpm@d,mm%m&h@’ and
-and/or algo An ese may be ysed in, gomhinatien withsthe
RToREIsdt 00 TR EHBERE b dhs B By ipondeny
ardi&thods-GfafyeatniéhisI{Cohg ;,embodiment, a method of treatment or

prophylaxis of an HIV infection in 25 a host is provided, comprising
v)admidiistefligva) NpROSPETIR GG pdume RS & Fost kyleeditRérsdfHp R/,
rPRSRaTUlar embodiment e comauadis IMIDISIERRAIAN arc 11 R ang
,arenteral?y, enterally, intravenously, intradennally,”subcutaneously,
Rpardenemisotisige Maprsdeehalyy intranbeatieydpicatyIds By inhalation
therapy. The compoundzma be3 administze_red to a host that has been L e
widiagHosed i eV NRTBEHOR by heesaBlrsrHeat 8¥k3b andi] isadtn Re R
anflOST BlQad. artigsuesinathan epbedimenis dhe : B&}%Yf? RERMtuted with
diagnosed by measurement of an anti-HIV antibody titer in blood. In
ongriteere —OH, SR, -C=WHH, -C(=W)OH, halogen, R, Ci.5 alkoxy, or Ciz
thioether, where R? ig as defined in the first geneval embodiment; R¥and RY are H; R
and R independently are I or ~NR?R®, where R* is as defined in the first general

embodiment; Y is —C-carbocycle; and T is NR? where R? is as provided above;

X} Zis —C(EW)RE-C(EWINH,, where R is alkyl; RY, RS and R” are H; R and R
are halo or —H; R¥and R® are H; R* and R independently are H or chlorine; Y is ~SR?
and T 1s CH;;

Y)  Zis—C(=W)R-SR?, where R is -NH or alkyl; R, R® and R” are H; RY and R
are halo or —CFs; R¥and RY are H; R¥ and R” independently are H or fluorine; Y is ~O;
and T is (CHz)y;
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92 WO 2006/054182 PCT/IB2005/004063 embodiment, the compounds
are administered to reduce or prevent symptoms of AIDS (acquired
immune deficiency syndrome) in a host. In yet another embodiment the

wepsRMsads of the invention are administered to a host at risk-9hu¥aRHRRs3
with HIV. In another embodiment, the active compound exhibits activity

against drug 5 resistant forms of HIV, and thus exhibits decreased ..
Z) crogh¥esiEN0cAYRnsEEhaIRly vasrdtelf ahtiral hdrages®¥hg  &re 1
R RhEAE é%%ﬁ?}dt&ragﬁi (Effmim% a&@&@lﬁﬁ’té&[;ﬁ%ﬁﬂ%e?ﬁmﬁﬁ;ﬁﬁ&r ~CF3 Y
. compound (o its prodrug,or renaceutically acceptable salt) is active
is 2Rin@4Hethidtan E?ngﬁﬁ#ﬁ%ﬁ%%’ﬁ??@éﬁﬁgﬁeapproximately 50, 25,
10 or 1 micromolar.c atjion. In.one hodiment, the .
2 onfitie iﬂ%’&%&%ﬁw@mﬁ%i%m itol (NN I)lsqﬁﬁéy%l%njx ' f
divEleSiditiremBlaRéoncERTratiol) RJaimsRA aertamy MhAN0aiR chieBS thanl; R’
proximat 5,-4 or O migromolar. | . Wit 2
oo TRt S R BRI B R 2 St

forlfeimanted3.)* asparagine and/or tyrosine 181 -* cysteine. The
3-phosphoindoles can be assessed for their ability to inhihjt reverse 15

bblrangciipt@ée MRy B BV ORAIE To Wik dvdevtseRing Fhetlkabior NE;

A ERGRRRCHYRQE BEIIL.SXPIRILRGRBRMBRTICH R, GOMBRURY ige H; R® and
cdetermined by evaluafing the.compound in assays described in this

R’ spaditicatidh ’é@ﬂﬁhﬁcﬁﬂﬁhc%nfﬁ’?ﬁ rfasdals K (HPRESE Sy S oF

hydpe:an ot apticly, campoungs. Compounds typically exhibit an EC50 of
less than 10-15 M. 20 In one embodiment, the efficacy of the

cc3-pPhosphainaaiesis- measuveN, h ey e cificatnisimertinkdene divalent

immunosorbent assay, p24 ELISA: Drug efficagy is a reent
PRI GeR O RS AL I (TS R e e A I
Rfretatid Rmbddiendapsefidtbr spdtific- el rits; thallefidaeydof the;

anti-HIV compound is determined by a "plague reduction assay" which
ddmeaBuries Hi&-28 cHREEHT atich W EoMiowHe) nerbssanjtoiseducaltydene or

lague n er.of /IS 3 Vitrog 7a ingst feyrt 6
sy R o St (. b 020 o e ﬁ“caﬁm%iﬁﬁ‘éﬁ R
arssHinR’ e amdoRimiades andealinpo Thareiibits arhetesb & reslsfingd fos Rgrmula

(alessithat 10 migramalar fohggremolar amounts in vitro. VI. Combination or

Alternation Therapy 30 In a certain embodiments, the 3-phosphoindole

ecFOMpOUNdis-RANNistered ik s apmaiaatiomane’ enalte natignith, @AErST and
more othey anti-retroviral or anti-HIV agent. - 5 .
R” are H; R® and R" are H or halo; R* and are H; R” and R’ independently are H

or —Cy.s alkoxy; Y is —O; and T is CHy;

) 7 is ~C(=W)-A-CH(-R*-C[=WI-NH,)(-C[=W]-NH;), where A is a spacer linkage
as defined for Formula (A); R?is NH; R, RY and R” are H; R® and R¥ are H or -NO;
R¥ and R are H; R¥ and R” independently are H or ~OH; Y is —N; and T is CHy;

gg)  Z is ~C(=W)-NH-CH-(-CH-R*OH)(-C[=W]-NH,), where R” is NH or alkylene;
Rl, RY and R7 are H : R and RY are H or —halogen; R¥and RY are H; RY and R
independently are H or —halogen; Y is —SR* and T is CH-OCHx ;

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 -NOy; RV and RY are {; R¥ and R” mdependently are H or —CN;
Yis —C-aryl; and T is N;
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93 WO 20061054182 PCT/IB2005/004063 In one embodiment, the effect
of administering two or more such agents in combination and/or
alternation produces a synergistic effect in inhibiting HIV replication. In

waaihiess.ggmbodiment, the effect of administering two or morg-§UeRAgEMs:3
in combination and/or alternation produces an additive effect in inhibiting

HIV replication. 5 In combiznation therapy, eﬁectivg dosages of two or _,
i) morg ayeis WieBtAik oIS [OYeiREe ) witreR daddgateraticnd R* are
i1, e taRyranafieciverioseus afeagh aget i sRfinisesesayialy HikeCN;

dosages will depend upon absorption, inactivation, and excretion rates of
Y igrelghatgrosEcifetids! dthérakiors known to those of skill in the art.

... Dosage values also will vary with the severity of the conditign to “
) alleeRerCF A O AR e ot SR erdage o rse® -
REsghedligs shadldherddiustes: ovan, fiRfada RitetdhE REeds 6 thadependently
individy d_the professional judgment of the person administering or
ares%ﬁéﬁn”ﬂ@gnig gd?éiﬁ%% tlisogl%?’the compositions. Drug resistance most
LLypically ogcu i f t encodesfor a yme ysed
I‘k) n thcgﬁ@%&?&%@%@&?ﬁ%@éﬁ@%ﬁﬁ%, eléas%(o I\?;?nﬁgf s
defitfiefot Borawdadd )l RsBipted RorprdteRScage Résrethas HeRh R”and R® are
m'.%r&%rsa %Qe%%%ﬁa? E.fllg %Xroi@ng Q‘l@.ﬂ_ N q£ uggal WARRRICAGE ﬁeﬁned in

augmented or restored by adr_nlnlsierlng He compound in combination or
theaftestrastionlwithedsaednandAdsderhaps third, antiviral compound that
induces a different mutation(s) from that selected for hy the principle

1) drugZ SuchiGriig-NeHBHa G B e5asl PRe & thB pdasibtingsr s R

andGSHSIANGSI0 RAYRZO wiRalerd g anchany nssediaiediexis aifeeisment; R and
Alterngti\a/,ely, the. pharmacokinetics, bigdistribution,,or other Ii)ggmeters of

Rﬁtﬁée&?ugcéﬁdo% AdrRaEiEA e Erbiration & “SMeridfion't Y. For

le, th f binati fd ' individual d
b et KGN o B o A ABCEE foibr VA AL R B

subSEackwhentifier st iR ‘atthinigBred-as ART emdtRE eapEitic-CikeRised R™
engru that target different stages of the viralJdife cycle.are .
s e or T T LI o POt (o UL i the fs
gehberbavbodirsent Nt ambinationtsyof ardigssculd lower or eliminate
undesirable side-effects from a single drug while still producing anti-viral

mfClivityssin gengralreemirhatipovirap wischipiehko waraltenaatidnsthpianylly

ecause it places multiple, simyltapeous pressyres.on the virus, 30 T
P AT O e T R R

C areteaseehilifos andeiveintegrasednpibital, anbtoamekin® frnibROT aor B; R*
an&e%é@r%ledependenﬂy are H or —Ci.¢ alkyl or alkenyl optionally substituted with one or
more —OH, -SR, -C(=W)OH, halogen, or NHy; Y is —C-alkenyl; and T is SR* where R” is
as defined for Formula (A);

00) 7 is —C(=W)-NHR*-R*)-C[=WINH-R*-C(=W)OH, where R” is alkyl, and R’ is
optionally substituted alkyl, aryl or heteroaryl; RL R and R” are H; R and R”are H or
~NHCO-C1.s alkyl; R and R® are H; R¥ and R” independently are H or ~C;4 allcyl or
alkenyl optionally substituted with one or more halogen; Y is —C-alkynyl; and T is CHy;

pp)  Z is ~C=W)-NHR*(-RY)-C[=WINH-R* NH,, where R* is alkyl, and R’ is
optionally substituted alkyl, aryl or heteroaryl; R, RY and R” are H; R* and R¥are H or
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transcriptase inhibitor ("RTI" ), the latter of which can either be a synthetic
nucleoside 94 WO 2006/054182 PCT/1B20051004063 reverse
transcriptase inhibitor ("NRTI") or a non-nucleoside reverse transcriptase
wighiias 1RNRTI™). In other embodiments, a second or thirdpeaeRdeeh4os3
may be a pyrophosphate analog or a fusion-binding inhibitor. A list
compilipg resistance data collected in vitro and in vivo for certain anéiviral

—~oxigpfipBuBd B faTmERiR SeRhRzi BEaPesiMtiatsHE R reRoera dhatHz and

T-RRSagiRtekWith daugnesistaneawlaternational Antiviral News, 1997, 5(8).

In certain embodiments, the indole compound is administered in
ggFombinatior=mnduritathaticawyitHFRF Cwhere R? is alkyl, and R® is optionally

(2',3'-djdepxy-3'-thia-5:fluorocytidine). 41 (amprenavir, Glaxe
SPW&HE%%@?%C.W&P n%llfﬁeéo {ii?glp’in%); ﬂn\e/%?:lﬁvptgﬁﬂﬁefra\%rdiﬁ%%; %Oare H or
“hyaMB26B {efeviErey ID BT (248 Riidedxyindsitie)u8 TG Y is -NR® where R” is as

'-thia-2',3:-dli idine): .DD, L1 eidepxycytidine), abacavir

e e e i 1

cyclopropy-amiar- AH~pUHA-Onyl]- I teperl-methanol, swec
H)Tengfolgir)gé 2V4 i?éa%wjggg’z%rﬁ%%ﬁggxagn%e%%?grﬁﬁérgﬁgiﬁ%acer
linksge dhat Be erfeanatic ophBiivdas ek efoheEsoardidatidh vitd fhe are H R° and
rREGRMpandsgiselgsed heveiniNelude i arerRolimitediiaepioskatiedic H or

carbavir; acyclovir; interferon;_fusion inhibitors such as enfuvirtide; and
meEsE- sk Anes aleiEGaMHE L Reh as (3-D-dioxolanylguanine (DXG),

(3-D-dioxolanyl-2,6- diaminopyrine (DAPD), and ) ; : ‘
59, DIt or BT & (RPN G SieaR bk o R ™
R*SgherfgrP laugh's alphaintesfesayt 3ptiorediyatsbititnon{y#hand 30Dmore ~OH,

- : ffman 's Co-Pegasus and PEGASYS s

SR TR SR Tt R e o 1 s
HRphospRO inisies dentlperadheinisiered YinchidielEppisem (ABAWE Tdere R” is
as BUENMIE ABG 3G 4h.AZT), Truvada (FTC +Viread) and Combivir

AZT+3TC). Examples of protease inhibitors that can be used in

iy Combination.apdiar 2 aierpation it the, compruRdstiselesedNarsiliene

“include, but are’not Iimlte to |ndina5vgr g - " 5
divqaspryEisne, R5itidEbnaM B B ditfyaB-28y e 8- S Atdh-1 4R B-[are
H;ZRH’%&'RG” are H; _R3 " and R¥ independently are H or fluoro; Y 1s —(CHz)y; and T is

dimethylethyl)amino]carbonyl]-4-(3-pyridinylmethyl)-1-piperazinyl]-2-(phen
3thyl)- D-erythro-pentoamide sulfate; Merck & Co., Inc.); nelfinavir
Agouron); ritonavir (Abbott Labs), saquinavir (Roche); Amprenavyir;
S ﬁ@éﬁﬂ% k

la
WA taz&nvit FOSRIPIETEVF 30 Al Bp. a5 alkylens, alkenylene or
1A -8 aR - @) Hhexad) el &s 2u6this(iydroxyetki3abig(3nd R’ is ~SOx; R,
RY and R are H, R* and R¥are H or —CFj; R¥and R® are H; R¥ and ¥ independently
are H or CFs; Y 15 -O; and T is CHj;

vw) 7 is —C(=W)NH-R*(80,-NH,), where R® is aryl, arylene or heteroaryl; R!, RY
and R” are H; R¥ and R¥are H or —halo; R¥and RY are H; RY and R®” independently are
H or ~NO;; Y is —O; and T is CR? where R is as defined for Formula (A);

ww) Z i ~C(=W)NH-A-(NH,), where A is an alkylene, alkenylene or alkynylene
divalent spacer linkage;, Rl, R¥ and R” are H; R® and R%are H or -NO,; R¥and RY are
H; R¥ and R” independently are H or —halo; Y is ~O-; and T is C-carbocycle;

83



10

15

20

25

amino)-phenyllmethyl-4,7-bis(phenylmethyl)-2H-1,3-diazepin-2-one}-bism
esylate (Triangle Pharmaceuticals, Inc.). 95 WO 2006/054182
PCT/IB2005/004063 Other compounds that can be administered in

weomipakiea or alternation with the phenylindole to augmentpitsraptpidfdlioss
properties include (1S, 4R)-4-[2-amino-6-

cyclopropyl-aniino-9H: urln -9-yl]-2-cyclopentene-1-methanol succinate
01587005 ARSI RO GRS AR} BAEAL S e o

&E@B}S dod- ]51}.(&06 R? is aryl, arylene or heteroaryl; R}, R* and R are

R ST oo

R’ q:ugntaliq,é,cavba)ea de) (Biddflegh/Botierifiger g@g@iﬁem}b@mmm% 18 ~C-

cartp bl YREM RV R L 2 sllm e YoRRneesy; -oxoenv

phe ylbut r a (Bio
Megalésoeh mww%ﬁ?%hﬁg?%%%trlg%%sg mdoﬁrrllor?gmnaﬂy
subgigiivestivksylsne. B vies: 31 8lipamiersioy denhannseNivkagprofedges defined

in tRUCELABHS YRR RARIDRY, dAART RdZ15R™ and R%are H or ~OR” where
, dihydro=5- (phosphonomethoxy) -2-furanyl]- adeane) (Gg,ead) HBYQQ

R* (1345 i48REH Ry A bRy | RISty RN S By fie K and R”
indeB iy EesHiREXatia- R (i HY- shionay TR RTH,;
(1-[(2-hydroxy-ethoxy)methyl]6-[phenylthio]-thymine); KNI-272 15
zz)(L(ZG%z?%) a%@w%@mm;oﬁﬁmmm?a@a @ﬂminmgztrimpﬂ@e)mauy
et t - 0-e yiigin-
suq_t%%%péﬁ%%g géé‘ﬁt%%r’wngml e #’g ;ge Tnh %le%)m the
firsf\MerekiCaGim)linGg RO (3af (R4, #re H; R and R are Hor ~—NR R , where R” is

Qg E‘]tlﬁ ?ng’the %{I 20X A %1%( I IRmINORS” e | R?” and R independently

L- FDDC
me@i)o@lﬁsﬁfuﬁng Q}k;g'],d}d:@m@.cy;gg%ﬁ:ge@:m first general embodiment; Y is

—C(ﬁét&%cly Ig&&orqécg@lane 20 cytosine); PFA (phosphonoformate;
foscamet Astra) PMEA (9 (2- phosphonylmethoxyethyl)adenine)

221920 pronmsthoxymero Ry hsaderineli(Gileathiula
0 31 895 (hydrox et ylamlne derlvatlve HIV 1 %rote,gse inl;ibitoQ_ 5
(ARbéney; qnmn@in%%%w&%}% teni SBaRHibRbRES: dR areEG R

R® h&@ﬁ&&ﬂﬁ@@%b@m@ow and RY are H; R* and R” independently are H or
carbonyl)-1-aspargin I - |no hydroxy-4-phenylbutyryl]-n-tert-butyl-I-pro
YRR SrHiR) B A0 (Cob:

(6-chjoro-3 L4 y 3 4-dihydro-
bb}&{hln%xé‘im %W %‘W% LlS?dro‘ﬁegt(')ﬁyl‘l)}rea |s%stere ?:)Sro Sﬁmd for
Fomfnmm) (@ B .aSenile) SCUHEEREA (ivaroxpetoyt- linkagepBlek’ pwﬂe&s@re

Eﬂb ear

i feﬁz@é?% R R s B R md B indepepdenty
arelH jki]-"[@H-] ﬁembﬂiazépm& ispsbabined 10 hesEeri snarrhaebadEnsy; FWO s
82913 ((+)

and

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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(5S)-4,5,6,7-tetrahydro-9-chloro-5-methyl-6-(3-methyl-2-butenyl)imidazo[4
,5,1 jk]- [1,4]-benzo-diazepin-2(1H)-thione (Janssen Pharmaceuticals);
woéenBaE:([2',5-bis-O- PCT/IBZGO'#QM%S
(tert-butyldimethylsilyl)-3'-spiro-5'-(4'-amino-1',2'-oxathiole-2',2'-dioxide)]-(
3-D- pentofuranosyl-N3-methyl- thymlne) U901,52 5 s
(1 [3-[(I-méekhyfethy CATHROEDR HidiRGTVOBNRR 2068 R BA 1 3R -C(=WIR’; R
PEHIB2RAGIARHNES -R*R?; R?; or C=W)-NH-CR*R*:-C(=W)-NH-CR*R*-C(=W)-
‘#65 [(methylsulphonyl)- amlno] 1H-indol-2-yl]-carbonyl]-piperazine); UC
0- carboxanilide derivatives) (Uniroyal); UC-781
(N [4-chloro-3- (3 methyl -2-
butenyloxy}pHhyR 2anieRAy k- Hirant B dth) datnizs) Aot cBRrine in particular;

5 ii) ("ﬂ agﬁlzgr 011?1 (3Cmet£l¥ 1 alkenyl, alkynyl, amino-alkyl, thioamino-alkyl,
2- butenyloxy phenyl -2- methyl -3- thlophenecarbothloamlde) VB 11,32

<5l GRSAHATHIE (RHEBAYIBitF) MhSHSIFE [4i& one or more
-owd@@mnw(mmchmm rroteage-phikita)), (DepephMeseknand the

enciclovir, In yet another embodiment, the indole compound of the
fo QA% SRS Rl R stered in combination with the protease inhibitor LG
1350. The fol,lowmg! drugs have been approved by the FDA or are
ceirrentR’ oRRnd R0 dsebpdregtmiend Riaks holagsssin the treatment of H1V
infection, and therefore in one embodiment, can be used in combination
10 apyd/or riterfationnlita dhe Gopposnirofthgopsgsent invention. Drug
Name Manufacturer 3TC, Epivir(c) brand lamivudine jGlaxoSmithKline

géaca %0 %%gagﬁpg%%%%égﬁyﬁg laxoSmithKline ABC

gen(r GlaxoSmithKline ABT-378/r, or
Kaletra br@. nd lo navrr/rrtonavrr Abbatt Laboratories 1AG-1549 5-1153,
oflcapr eRuboeenaBe Refidrdatr) brand HIV-1 Immunogen,
or Salk vaccine 11Immune Response Corp. Agenerase(r) brand
aenprerRVR(ARNR T ate Wiedo gom)a0dRS EERaSndithKline aldesleukin
generic Proleukin(r), or Interleulcin-2 (IL-2) Chiron Corporation amdoxovir

ofy DAPRVGilEad StiefpeaydleBprenawr geagtic Agenerase(r), APV, 141
W94, or VX-478 GlaxoSmithKline APV, Agenerase(r) brand amprenavir,
15 141W94, or VX-478 GlaxoSmithKline atazanavir generic ReyatazTM, or
BMS-232632 Bristol-Myers Squibb AZT, Retrovir(r) brand zidovudine
que)é.slgxquSmithKline Bis(POC) PMPA, Viread(r) brand tenofovir DF
ie ciences

The following definitions and term construction are intended, unless otherwise

indicated.

Ranges, specific values, and ‘rypicai values listed for radicals, substitnents and

20 derivatives are for illustration only, and do not exclude other defined values or values
within defined ranges for the radicals, substituents and derivatives, Whenever a range is
described herein, the range independently includes each member of the range. As an
illustrative example, when C;¢-alkyl are refered to, this listing independently includes

Cq-alkyi, Co-alkyl, Cs-alkyl, Cs-alkyl, Cs-alkyl and Ce-alkyl.

25 “Halo” is fluoro, chloro, bromo or iodo.
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97 WO 2006/054182 PCT/IB2005/004063 Drug Name Manufacturer
BMS-232632, or ReyatazTM brand atazanavir Bristol-Myers Squibb
BMS-56190 or DPC-083 Bristol-Myers Squibb calanolide A
weR Rwadklyledichem capravirine (CPV), AG-1549, or 5-1153 [R.a2e1 o< 104063

Combivir(r) brand zidovudine + lamivudine, or AZT + 3TC 1
GlaxoSrnithKline CPV (capravirine), AG-1549, or S-1153 i zer Crixivan(r)
brandifainavir ke oretired30 wllsraxlé, s daviugerifipfibedisight chain and

bralaAiRe Rl BiMWeddSRtRISIOLMY ef8iPauipbaRAPRGr amsdeyo¥iembraces

Gilead Scjences ddC, or Hivid(r) brand zalcitabine Hoffrnanp-La Roche _
onfigihaf; §EREY AR TUSHoSTRELE? BRIFIRSIGR BRLEOmy e SGuASBPIoPyL” is
spéleiavinginengenerdd. Rescriptor(r), DLV, or U-901525/T ( Pfizer didanosine

generic Videx(r), ddl, or BMY-40900 Bristol-Myers Squibb DLV,

Rescrtei(r)abrased detaiviraidenaedsd-QQabasE TspitzReDRCa088imuted, straight,

BMS-56190 Bristol-Myers Squibb Droxia(r) brand hydroxyurea (HL
R O I TR BT, b o G MRS MO P St o
an& gpebificERNinSlustivaieythitaett df avinenizi Grispob MydroSnuibbityl, isobutyl, i-

trigitabine i tri rk ilgad Scienc triv
buggnéi erntfici%%?%%%@Tg%E%glg S%i%gé%é% énf}e%/%l%’qgggr%gr% Btlobe,
cyrighesimethsh T-rothyinrid, dnrdraihdiutyle e cehd iRy Bharfhen the

colRBV g dek 3T GlRxeSminiInesapasiindliad eiIePigli RhgeNad alkyl
Procrit(r) Orthq Bjotech, 98 WO 2006/054182 PCT/IB2005/004063 D%%mo

ERFRNTBAW ORI e Ryt A Ve pORHH alfa §Emee BrEE 36!
arfhiatest) abortoyasetrybeanchsaminayl; (Softdadbon oy SR (SEE], nitro,
oye IR0 KOS, ARRMIRIBNESY QAT IR30R 0 Y i Rntonate. cither
Claxasmithkine , Of Emntva(r brand enntricitabine &i eaﬁgl Bences
protecied or unprotected as needed, as kmown to those skilled in i'h_e art and as {aught, for
example, in Greene et al., Protective Groups in Organic Synthesis, John: Wiley and Sons,

Third Ed., 1999.

The term “lower alkyl” as used herein and unless otherwise specified, includes 2
Ci.¢ saturated, straight, branched, or if appropriate, cyclic (for example, cyclopropyl)
alkyl group, including both substituted and unsubstituted forms. Unless otherwise
specifically stated in this application, when alkyl is a suitable moiety, lower alkyl is
typical. Sinularly, when alkyl or lower alkyl is a suitable moiety, unsubstituted alkyl or

lower alkyl is typical.

The terms “alkenyl” and “alkynyl” refer to alkyl moieties, including both
substituted and unsubstituted forms wherein at least one saturated C-C bond is replaced
by a double or triple bond. Thus, Cig alkeny! may be vinyl, allyl, I-propenyl, 2-
propenyl, l-butenyl, 2-butenyl, 3-butenyl, I-pentenyl, 2-pentenyl, 3-pentenyi, 4-
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, or 5-hexenyl. Similarly, Cos
alkynyl may be ethynyl, 1-propynyl, 2-propynyl, l-butynyl, 2-butynyl, 3-butynyl, 1-
pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyi, l-hexynyl, 2-hexynyl, 3-hexynyl, 4-
hexynyl, or 5-hexynyl.
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FuzeonTM brand enfuvirtide, or T-20 Trimeris and Hoffmann-Lai Roche
1GW-433908 or, fosannprenavir, or VX-175 GlaxoSmithKline ' HE2000 or
alpha-epibroinide HollisEden (Pharmaceuticals HIV--1 Immunogen

wadenesissiRenzune(r), Salk vaccine, or AG1661 Immune RespersgfefiBesos3
Hivid(r) brand zalcitabine, or ddC Hoffmann-La Roche HU or Droxia(r)
brand hydroxyurea Bristol-Myers Squibb hydroxyurea generic Droxia

or HUBIER - MRS dalss HDvsaersichstirsr a3 il Pﬂbﬁlﬂ@&%éf@ai of

theMerai S QY= 2viriereukinnd), v Myoleidiit-peandaldesieukin Chiron
Corporation J 4 indinavir generic Crixivan(r), IDV, or MK-639 erck & Co. it

Inte U@H!ﬁé&%éfbhi)wﬁf%ﬁdﬁpﬂiﬂﬂ{ﬁd)ﬁam ai@g@ew inGhiedniCorparatipBtable
Invwa br VII’ ard Gel ?}% %HGC or Hoffma n-La
e T SO B ARt S0 BYAE ARG A RGRRGTS TR e
leadbbettingheratonias: lamiviickidcyehe lin&pivini)? onBT G SlaxdS mithilineg

lovinavi/rito 378Ir, tt
Sys&w e S S e
W@@@pt(&)wmlrvn@ PABCISRRlgeinslingbie geh éﬁét%rmﬁwﬁé‘eﬁyiwmo

3 : ﬁj C ac
n‘g{cmﬁz 0517%%30%3 ruéJy Ngr%e Aﬁ%a%hﬁ%ﬁgg?l{?gé&\%%?&& %ranédoxy’

ANpOi LAY CHRIRE ST AR rISPUIF AP F PRI 231 AR TsBiasae, of
phépheitleabir i Qras MY By MipannsnaBs br@admaylr@@m@ t@EBEREGHERin the

aﬁﬁPgb”n%ﬁh #%g}%l%n?}ﬁ I%%lgg%fsﬁ%%}o tlgranaw; Boelu. mcse%r lnilhﬁems

Jolfeithso podion)s| ThrbHSio .

The term “heterocycle” or “heterocyclic” as used herein except whers noted,
refers to a stable 5~ to 7-membered monocyclic or stable 8- to 11-membered bicycelic
heterocyclic ring which is either saturated or unsaturated, including heteroaryl, and
which consists of carbon atom(s) and from one to four heteroatoms including but not
limited to O, S, N and P; and wherein the nitrogen and sulfur heteroatoms may optionally
be oxidized, and/or the nitrogen heteroatom gquaternized, and including any bicyclic
group in which any of the above-identified heterocyclic rings is fused to a benzene ring.
The heterocyclic ring may be attached at any heteroatom or carbon atom which results in
the creation of a stable structure. The heteroaromatic ring may be partially or totally
hydrogenated, as desired. For example, dihydropyridine may be used in place of
pyridine. Functional oxygen and nitrogen groups on 2 heteroaryl may be protected as
necessary or desired. Suitable protecting groups for oxygen or nitrogen include
trimethylsilyl, dimethylhexylsilyl, zbutyldimethyisilyl, ¢-butyldiphenylsilyl, tmtyl,
substituted trityl, alkyl, methanesulfonyl, p-toluenesulfonyl, or acyl groups such as acetyl
and propionyl. |

Non-limiting examples of heteroaryl and heterocyclic groups include furyl,
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, piperidinyl, piperazinyl, thienyl, pyrrolyl,
pyrrolinyl, pyrrolidiny!, imidazolyl, 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 Proleukin(r) brand aldesleukin, or Interleukin-2 (IL-2) Chiron Corporation
Remune(r) brand HIP-1 Immunogen, or Salk vaccine Immune Response
Corp. Rescriptor(r) brand delavirdine (DLV), or U-90152S/T Pfizer LL~
rand zidovudine (ZDV), or AZT GlaxoSmithKlin
“@g%ya"%i%nawr or BMS-232632 Bristol-Myers Squibb rltﬁﬁlﬁ%ﬁéﬁ%ﬂm
Norvir(r), RTV, or ABT-538 Abbott Laboratories RTV, Norvir(r) brand
destitrdvihoor AB Tab38iAdintitty alietitties) Satk vaccimen®e e brando,

alk L}/ngc! B MRt gﬁ%@%ﬂ Res) lﬁ@%mﬁﬁﬂy'ﬁéwmgy

eneric nV|r 8959 offinann-La
amﬁgm@fﬁme@aq@Wrﬂ(%fﬁ@@@ﬁb?S@éﬁ@ﬁcaﬁé @W@&% GF gepgphonate,

eite Glotd MR AREENE mEddaCae et BLgh ISREQSHMEE BIaAM as

somatropin Serono Laboratories somatronln generlc erosti er,on

teaughin JPAtSHREEPSOW (FIEREY IRl R SIRIEH: DA RG-S

Wﬂégﬂféﬁaﬁmﬁéﬂﬁﬁpﬂg Rep@1-8959 SQV (SGC) or Fortovase(r) brand
saquinavir (Soft Gel Cap) ! Hoffmann-La Roche stavudine generic

ZeritfRs e4ih, QcBMYeR78RY Beisit@loihiets Bruibhndla0 M DO06I0EAIBR is
. PCT/I%?OS/ 04.06 M{;}Iam Ma';\qlu urer Sustiva(r) brand efavirenz
i &rs"ah ?5% Hoffmann-La Roche

Tr| ris and T- 0' or.Fu TM brand enf Hoffi
SSTRir BRGeher erée Shread TR ?;{é%egﬁ}f‘&A glie S’men%%%qu

18 substxmted or unsubstituted allyl or aryl as defmed herein.

The term “aralkyl” as used herein unless otherwise specified, refers to an aryl

group as defined above linked to the molecule through an alkyl group as defined above.

The term “alkaryl” as used herein uniess otherwise specified, refers to an alkyl

group as defined above linked to the molecule throngh an aryl group as defined above.

The term “alkoxy” as used herein unless otherwise specified, refers to a moiety of

the structure “-O-alkyl”, where alkyl is as defined above.

The term “amino™ as used herein unless otherwise specified, refers fo a moiety
represented by the structure “~NRy”, and includes primary amines, and secondary and
tertiary amines optionally substituted by alkyl, aryl, heterocyclyl, and/or sulfonyl groups.
Thus, Ry may represent two hydrogens, two alkyl moieties, or one hydrogen and one

alkyl moiety.

The term “amido” as used herein unless otherwise specified, refers to a moiety
represented by the structure “-C(O)NR,”, wherein Ry is an H, alkyl, aryl, acyl,
heterocyelyl 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,
lle, Len, 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 ag, for example, #-butylglycine,
ornithine, hippuric acid and phosphothreonine. Other unnatural amino acids are those

represented by the formula “NHR(CH,),COOH”, wherein y is 2-12, and includes
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tenofovir DF (TDF) generic VireadO, Bis(POC) PMPA Gilead Sciences
ttiranavir, or PNU-140690 Boehrinzer Ingelheim 1Ttl4'C-114
Tibotec-Vireo Group TMC-125 Ti.botec-Vireo Group Trizivir(r) brand

vabagR%E sis3idovudine + lamivudine (ABC + GlaxoSmith Kli T ot
3TC) Videx(r) brand didanosine, ddl, or BMY-40900 tBristolrf/%}z%s %Haﬁ)iogg“

Videx(r) EC brand didanosine (ddl): delayed-release capsules
amfBtistiot-viyersSquitibas\drapant @) irren dork ARG QPAG- Ty prm also
Pfizer Viram r irapi VP). ar Bl-RG- i
o R SR RSP URS U  E Beshirvn o
acyScigfiemaEstyl 198! drciasamisrebrivil, 87 Gol-43 3009 ¥ a5 SHIARKRRh aminot

2cid2IGIRRiING genstieIWRLR: QridGdieiiinannshss Raahes ZDY REUPHH or
brand zidovudine, or AZT GlaxoSmithKline Zerit(r) brand stavudine, d4T,
bengy B 278 57ide BIERIRIENS SEURSICEEDER (5P Ealé’atgi? ’(‘ﬁs@‘}, all
ins%ﬁrée@gsgﬁé_@ﬁK@ml_ %mitﬁgﬂﬁ@a1z§d@wdm geneticdReboxirr) cAF conZB)\ALl
laxoSmithKline 101 2006/054182 PCT/IB2005/004063 Additi
Do A NCEN IS VA BT DRI B Bat B A/ s
theveith] theh:3Hplaosphnindolesriachuc eoPiife8 BaréilASE 11 PHASE M
GW5634 (GSK) MIV-150 (Medivir/Chiron) Tipranavir (B-1) 0033-4649
(Roghe)thiE 135afFilvotean BINEA08E8 TGI8 knviedenq @G letda( T iioreesyium salts
Ivueitabine. illi . di - - VE). s
L .
nitRREEY0 {rprharl oA MBESL ARG MCHPTCANG? STATESH) WSLARghAS for
exég’;Mé) g%@%ﬂﬂﬂ@dg B (41/89QERRO 342/ Rrogenisadthani) Moddanying a

(Takeda) TX-355 (Tanox) . o
quaternary amine include acetat®, trifluoroacetate, chioro, bromo and iodo 1oms.

As used herein, the term “N-oxides” denotes 2 state of the compounds of the
present invention in which one or more nitrogen atoms are oxidized with an oxygen

atom.

As used herein, a “retrovirus” includes any virus that expresses reverse
transcriptase. Examples of a retrovirus include but are not timited to, HIV-1, HIV-2,
HTLV-L, HTLV-II, FeLV, FIV, STV, AMV, MMTV, and MoMuLV,

As used herein, “reverse transcriptase” or “RT” refers to an enzyme having a
non-nucleoside inhibitory binding site similar to that of HIV-1 RT, and to which ligands,
which bind the composite binding pocket of the compounds of the present invention, also
will bind, One measure of RT activity is viral replication. A measure of HIV-1 viral
replication is the automated assay that utilizes MTT, as described earlier in this
specification. Another measure is the p24 core antigen enzyme immunoassay, such as,
for example, the assay commercially available from Coulter Corporation/Immunotech,
Inc.® (Westbrook, MI). Another means for measuring RT activity is by assaying
recombinant HIV-1 reverse transcriptase activity, such as, for example, by using the
Quan-T-RT™ assay system commercially available from Amersham® (Arlington

Heights, IL) and as described by Bosworth et al., Nature, 1989, 341:167-168,
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UK-427,857 (Pfizer) The following drugs have been approved by the FDA
for use in the treatment of 5 complications of HIV infection and AIDS,
which can be used in combination and/or alternation with the compounds

we tog Egsent invention. Brand Name Generic Name Use Mainp{ashvtRb4o63
Name Abelcet, Amphotericin B, ABLC antifungal for aspergillosis various
Ambisome Bactrim, Septra 1sulfamethoxazole and antiprotozoal antibiotic
for vAfoUseHinR¥s8hrint PReEPRIEYStidhehriniPREs mETEFEMEm et ahpan
imPEyRRkeR BRI K(agid clarithromysin.ahtibiglic faticAledthcted with HIV-1,
Mycobacterium_deafrvium Laboratories prevention Cégoveneugan?iﬂ%\;ir,
€ amo -T a8

forpfgaeplint\itaior Fofifittfs BHORHR 2D50RTRBMR to
cofipaRdrwhicin:- iposambdaterhotistapydfof KahesiemGIEHY -Sanepiameasured

Diflucan flyconazole. antifungal, for candidiasis, Pfizer
oY S5RGBT BODD A AR BrARA irte CoeSrN s e84 5

didvlasudfalotsieer Name cryptococcal meningitis Ortho Biotech Doxil
doxorubicin chemotherapy for Kaposi's hydrochloride-liposomal sarcoma
FamUhrefarrrgieto viteantidir 6P e NbvasistiReiscashemiss davipeta-chioro-

pez%'?{ '%ﬁ%{g@gihfor.herpes, CMV Astra Pharmaceuticals Gamimune N
imrnune globulin, immune booster to Bayer gamma globulin, IGIV prevent

baCt%@'té‘iﬂle&iR@g‘e i;ﬂé%ﬁk@”ésiﬁs%ﬁi%ﬁ%ﬁx means a compound that can be taken

with any regimen after a patient’s initial treatment regimen has failed.

As used herein, the term “host” refers to a multicellular or unicellular organism in
which the virus can replicate. Thus, “host” includes a cell line, an mammal and,
preferably, a human. Alternatively, a host can be carrying a part of the HIV genome
whose replication or function may be altered by the compounds of the present invention.
The term host specifically refers to infected cells, cells transfected with all or part of the .
HIV genome, and mammals, especially 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, i chimpanzees.
IV. Pharmaceutically Acceptable Salts, Prodrags, Sterecisomers 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, aliernatively 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 hercin or other metheds known to those of

skill in the art of NNRTIs.
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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

widemgnsaigyaquone antiprotozoal antibiotic for GlaxoSmithKliers00s/004063
Pneumocystis carinii pneumonia treatment and prevention Mycobutin,
rifabutin antimycobacterial Adria Ansanrycin antibiotic, for

PhaFhfapRiase AR aRRSSHEeBH AT Bl FrbE BT e uEf throughout the
spe@ﬁi@?@xdﬂ'f@%éé@gﬁﬁ@ﬁﬁ%ﬂé@éﬁﬁ@%%&ﬁmaﬂ&ﬂﬂ@um%iaxpé&égrﬁiﬁmﬁ,
antibiotic for Fujisawa Neutrexin trimetrexate glucuronate antiprotazoal
sty Pk ST RSP | CEUBITF, IRty S ERR AR S ohg®
adrii@atmadoh Paaretitege lmbitrigtnain gehe. temADS! refdtedikaniosi's Thyatedns
...sarcoma Pharmaceuticals ' Proche, Epogen. erythro | .
e it s e aaread RagE HEebiiGrc and
tautoarposiersarobtha eovebRoslef fitvapratitiy O Qatiatins SHH A6 ST EORRMary

' el S tha nti
e T A

thepgsmerRDBoBIUS063 BrhiEINEIRET nerieNGIRTE \JEEMSFRIEE 1 A POSSible
endNAPRSHISIORI8SMQSISmeric forms are included.

The term “pharmaceutically acceptable salt” refers to the state of a compound in
which the compound carries a counterion that is pharmaceutically acceptable, and
wherein the salt retains the desived biological activity of the herein-identified compounds
while exhibiting minimal undesired toxicological effects. Such salts are non-ioxic,
therapeutically useful forms of the compounds of the present invention. Any salt that
retains the desired biological activity of the compounds contained hérein and that
exhibits minimal or no undesired or toxicological effects is intended for inclusion here.
Pharmaceutically acceptable salts inclnde 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 inciusion 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, citrde acid, benzoic acid, tannic acid,
palmoic acid, alginic acid, polyglutamic acid, tosic acid, methanesulfonic acid,
naphthalenesulfonic acid, naphthalenedisuifonic acid, o-ketoglutaric acid, o-
glycerophosphoric acid and polygalacturonic acid. Suitable salts include those derived
from alkali metals such as Iithium, potassium and sodium, from alkaline earth metals
such as caleium 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, barfum, or aluminum, or with a cation formed from an amine,
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as er llosis, and candidiasis Taxol paclitaxel Karposi's sarcoma Bristol
Myers- Squibb Valcyte valganciclovir antiviral for CMV retinitis Roche
Vistide cidofovir, HPMPC antiviral for CMV retinitis 1 Gilead - . g -

wetasaranciclovir insert antiviral for CMV retinitis Bausch &E@R300s/004063
implant | Vitravene fomivirsen sodium antiviral for CMV retinitis Isis

intravitreal injection Pharmaceuticals injectable Zithromax azithromycin

suchn¥bistie e, PrYe e deEsierufiraiiim SEMRP IO RIS HAVEBRER V-

or aigyasiienpiRceRthrS Toy aaligaRoRak N dgse(iD)dayhite EDdfbnation
fth_e treatment of %c‘)nmp'cations fHIV intfecti(t)n td AIDS. Therefore, the
o ?81%\@%’?%@%0 Pid GBI CohfRiafion and/or alternation with the 5

compounds of the present invention. Trimetrexate glucurgnate for the ..
treat%m?gﬁ#{éfc%cﬁg%ﬁ ?rﬁf%%g Monia tn® ATDEBa |§ﬁ£ W oeta‘::i:’Ollzed
{i.canib trdedatestaindr ddormmpicréathednist @dnuickovimfpeithé tfahepersent
._of gytomegaloyirus retinitisAn. Al [ . lized pe idi
im G RO I SO PORP A AR ST e Ry
labiey thintgetiegi refornh eotr e tfentiionplzinoiriiné - Fetatstivanepmpound.  Prodrugs
inMOYBGLOREIRY 08 Lealmeriaof Al LG RaECINS Wit RRaHMARSHS GRkhted,

neumonia who are intolerant or unresponsive to
delpidrurisimbadnelsthsiehydialyzesssbutintsd: fralminedisayatnd; deacylated,
phAYESRBEAriLG,/aY iphesIRpex bR ciaieMise held AND&Pabens. 104 WO
2006/054182 PCT/1B20051004063 Vistide intravenous cidofovir for
HIV-infecteghpersens withrelepsing-eiitensaal passsd GhMivire tpitistihatainst

has progre [ - _
retrov?rlgsesgangﬁgfdi?lsgalheié{l a%,t nc;lf Qrte F'e?af{a%l?.z%'& %oaaRc%%%)ec)ﬁnd that exhibits such
activity.

Any of the oxo-pyrimidine compounds described herein may be administered as a
prodrug to increase the activity, bioavailability, stability, or otherwise alter the properties
of the oxo-pyrimidine. A number of prodrug ligands also are knmown. In general,
acylation, alkvlation or other lpophilic modifications of a heteroatom of the oxo-
pyrimidine will mcrease 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,
allkcyl, aryl, steroidal, carbohydrate including sugars, 1,2-diacylglycerol, phospholipid,
phosphotidylcholine, phosphocholine, and/or alcohol. Any of these may be used

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
2 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 2 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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Serostim, a mammalian derived recombinat human growth hormone, for

the 5 treatment of AIDS-related wasting (Serono Laboratories). In

general, during alternation therapy, an effective dosage of each agent is
wachmigisigred serially. During combination therapy, effective glogagas:@h4nss

two or more agents are administered together. Dosages administered

depend upon factors such as_10 absorption, biodistribution, metabolism

b dmeate s PRBEYBTSHE MG SErsieip A6Wffer” RIGIEIE RMBRITHRS PlosdPS
(actigilted inmthenartdfitseie peidiothhandpIage amowsiststhyaRmvatinibs: the

[ he. iti alleviated, . weight, and ger.
e R e

understood further that for an rticular subject,.specific dosage . o
oo ST o s b SRR B B 1 S s e
resiespofisensfdhéiSvbjent tbuhe:diibys tiemesds abthecssbjest, apaththeurrently

ignaliudament ofrilie person AdMINISIRHNG PkSHDRIYISINOANS, of rv
o %é}[nglﬁi%sﬁ%g%on of{?r?é compog?lt?ons. E%amlt%leégac%%%uita e dsosage rangoes

meisathet HI voserAped el s TeRdig HupheosrieWisalktrresniells sylbfds active
agSXAMRLe nbibhe REMANGBT4n BXDIQiease tnhbUpss ke nalinayinandg or 1

indinavir, are to be found in the scientific literature and 20 Physicians'

mipaRIe IR FORSFRER ISy JE BT FRRGEL e ARG SQEE TvifTes ranscriptase
intEBMPONPIST Bkl prese BURENtiae:guidelines onhhsanehatthnBIV strain

intended to limit the sco r use . of the inyention. The disclosed :
o e RS o P B SR ATE S cimert,
thepFEhe mhignand fstetino Hizald nfeeteng aandpotbe nralatiod ebhditions)suxaaerdigme

3 Ag- 2R3 g_d complex (ARC), persistent generalized
w%%d@nopmhy (éGL , AIDS related neurological conditions, anti-HIV

antibggly %ﬁl@%ﬁ&ﬁﬁo‘[&'&’ Besive gonditons. KAROSHHSA GO MBinit reverse
ytopeni

thrombocytopenia purpurea, and opportunistic infections.”In addition,
rafipeEptawIeBVING 810 R ArGRatBiste s kidsedosroh yIatwdal Iy ke presfape of
acz%{%@amhsd BUOGFe FAR0) CiHERLHINESH18-1RARIGN AL WHe:A end R Mimnd

. antibody or HIV-antigen 30 positive, or who have been exposed to HIV.

In 3EEARSSSEBB] A8 A8 SPEROE OB L U OB AT BRAIRR AR RHE 4pown to those

skilednpastiens T heiindvle aapipaundsahiteqirespiddnyertitntcanamg, of less

h adggirfai‘st%ed to a subject in need thereof, optionally in combination or
Alternatidn with another anti-HIV or anti- retroviral agent, and/or with a

h ticall bl ler, di t ipient. 5.1
e e T R

Hito-thatific enzyme-linked mmunosorbent 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 “plague reduction assay” which measures the
conceniration of compound necessary to reduce the plaque number of the virns in vitro,
according to the methods set forth more particularly herein, by 50% (i.e., the ECs; of the
compound). In some embodiments the compound exhibits an ECsy of less than 15, or

less that 10 micromeolar to nanomolar amounts in vitro.
Vi. Combination or Alternation Therapy

In a certain embodiments, the 3-phosphoindole compound is administered in

combination and/or alternation with one or more other anti-retroviral or anti-HIV agent.
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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,

wibeR¥@askyimidine compound is administered either alone QgiRygs00s/004063
combination with one or more other anti-retroviral agents or anti-HIV 10

agents. The active compounds may be administered by any appropriate
In pygEnhodisesn B}% ,egf%ﬂﬁﬁfﬁ‘ﬁf’éﬁéﬁ%ﬁ% BRSBRKOTH HHUSyD combination
andyﬁféﬂ@fﬁa”ﬂﬂﬁ,Iﬁﬁbﬁﬁﬁﬂﬁ%gﬂ&%sﬁﬁ%ﬂ%ﬁﬁﬁﬁﬁmbmﬁ@fﬁ@eﬁﬁ%émn In another
intranasally, topically oy by .inhalation therapy, and may be in salid,. liquid
P LR R A BOIRLIER ST 78 RS TI I SREDBaton aador
altphatimagedticed| yreatifitakiffed Srcatvietig [Hevitropl&atiprent in an amount
sufficient to deliver to a patient a therapeutically effective amount of the
activie comtpoativeh ithorger ¢ffsotivbitvisaksreptieationdory ivgenespecidbhyrisbeted
replication. without caysi io ic effegts i reated supject. .
o o SR ASBEy A  e
adng stk aieréplicatidhadomass el 9gprod mwﬁm@sa@mthh@d
exQBES: 20deiaried o erain, Qng dase plibe iRane Gerpaund fRrathtine: art.

conditions mentioned is in the range_ of from about 0.1 to 100 mg/kg of
Dogaer "pErstiR by 26 oottt P 7 B rearaitendedy daghtsderiipayy
pafiedigvemmaratynicali fiosa abeuinion? QN glke:al1eo dyoyri gt :pREEaYever
. The effective dosage range of the pharmaceutjcally acceptable derivatives
tnyg 1 08RG I P HASE B BHONHU S e BRISTR RAbIBCHEH ARl Person
adednypainctaeddlivertd adhtintdaiomtifi/thcoongamsittbitself exhibits

activity, then the effective dosage can be estimated as above using the

weightgf tedsceivative, tgpibyligtherumdansukiatiom db rgsse tidtsiatiodeshier an

an. The compounds.are conven| Ini ' [1S,0f itakle .
e S A L I O e B
eithg 3OO eNeESOrtAoATIEBLH OF (ProtdOANgs-and by havibienypiekiipdrdmt the

o200 to%éﬁ%ﬂi@-@ﬁ\m@rgé active é%gf&gé f 1t d 08 WEC 200804182 ladministering

PCT/IB2005/004063 per unit dosage form. For example, an oral dosage .
theofFaPREIOH SORAWOD AIGHSTIRIRIY EB R Sht: RdaIRrhane Héglgntiviral
colRgsastieMisiABini stered i RshigvenpaakRia sma ssenee AING ObthRiple

actiye compound of from abOLit 0.02 to 70 M, zgyd t%/r%)i,%@jgﬁof 5 from about ,
drgg s FHPOIF SO RRRHRRS SRS R ROBE R EHTB R B P T BV SLE R SRRE AT
single drug and any associated toxic effects. Alternatively, the pharmacokinetics,
biodistribution, or other parameters of the drug can be aliered by such combination or
alternation therapy. For example, the use of a combination of diugs may permit an
mdividual drug within that combination o 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 antivira! 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 (“RTT”), the latter of which can either be a synthetic nucieoside
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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

withgotmaet individual needs. The concentrations set forth hefgh8s/mo4063

exemplary only and are not intended to limit the scope or practice of the

10 claimed composition. The active ingredient may be administered all at
reversce frorseranase nbibiter iffaR Rliniser of epndiisiagsisles tevpese transcriptase
M%W@ﬁﬁ.vwla%@tﬁmweﬁm,ea Qusmmedeatagimipistationobe a

the active compound is oral. Oral compositions usually include an inert
PydmeRHcarradn & SO R P Eclo8e i OBIRHTCApfESS date

coltQRRPRSHed Hie Fablesstoprcdetivesathinliquisdamds Fofaial theapeatiet al.,
15 administration, the active co

ound may bhe incorporated with o

MBS SO SAr JORere SaTkeol e g gty
Neinsthesfarssaf tablets, troches, or capsules. By a "solid dispersion” is

meant a solid state comprising at least two components where one

compobentiis aitpdisenisdie ondebs @veniyrthrsughouisteedtie combination
an§RINPEREALIEY "SPli Sopion ¢ mepl A saldalale MBIt Ieatos

wo 26 components that are chemically arid physically integrate to
(ampporharis, dChormolstieous. hredudiranssidselimping theraivedslapigne:
DiiSBEESIORRRGRYISSHIMOre LasiRraR8); ImtidSautinn upandeeriaglidine);

with an appropriate liquid medium, thereby increasing the_ bioayailability
DI a(%f.sa’gsilﬂﬁ%meém?éamb%@fﬁﬁéﬂé%%%m&f@g%n?r% v Hafiamtno-o-
cybRAesalse ey heiinolyder aslppehrhthisoempositicoindt, Thedbiet HF

ills,.capsules, froches and the like may contain any of the following

W%ﬁt@d%%%s%ft%ﬁﬁpounds of a similar nature: a binder such as
micrggrystalline cellulose, gum tragacanth or gelatin; an excipient, such
starc& e;rlgé%%%l “2 9 is?ﬂfg’g%m %%eage%la%sﬁéﬁ %bse a‘fa?r(%%c{fa, }?r?\%oélefnoror
altenrnstaretiia thbricantsusts adischaghdsiin siedrsis dnsterotast diglittantoe,
ngiehasaplodalslicon. diguide, AeR'ARINGAD auenk iairisedl po-

sacceharln, and a flavoring agent, such as peppermint, methyl salicylate,
digwotman guilassifiery. sweheasthi-Bobarlamichsmngs edpbulDrdinsplanyl-2,6-

GORIRI0 B lignideesyTigh SYEh asAdatyIGLinaRdition toany) matedat Afth ehat
dl%]ﬁdnzﬂgfﬁl\;een%ﬁ)ove. In 10Lg:WO 2006 05418%T/18§0051004063 .
maebrigrestle Sebsanad ot orRlA TERIEO bR PIRAESHaHR® A and

PHOOGRs A, phvsicabiaim of ihe sosagelaiitssiueh asdioPBRASPR, (pegylated

- . coatings of sugar, shellac, or other enteric .agents. The jndole.compounds
LA et e SR GH o e Shomole e o Bt

include Epzicom (ABC+3TC), Trizivir (ABC + 3TC + AZT), Truvada (FTC +Viread)
and Combivir (AZT+3TC).

Examples of protease inhibitors that can be uséd in combination and/or
alternation with the compounds disclosed herein include, but are not limited to mdinavir
({1(18,2R),5(S)}-2,3,5-trideoxy-N~(2,3~dihydro-2-hydroxy-1H-inden-1-y1)-5-[2-[{(1,1-
dimethylethyl)amino Jcarbonyl]-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-2,5-a,6-b,7-6)-hexahydro-5,6-bis(hydroxy)-1,3-bis(3-
amino)-phenylimethyl-4,7-bis(phenylmethyl)-2H-1,3-diazepin-2-one}-bismesylate
(Triangle Pharmaceuticals, Inc.).
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5 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

wibeirpbagizmaceutically acceptable salts or prodrugs can be paixgghwithososs
other active materials that do not impair the desired action, or with 10

terjals that | t the desired actjan, h tibiotics, .. .
i SO TR T B BB RSP S0 B e SR it oo
pheaylindmke dsidengmtiviratsagettsirfolptipagies sushesiOns WRE492-amino-6-
" | ‘ . licat :
o SR Ry SNl CRERARY SRREEURNR,
caddlie sHlaken, el offdlapehaithidne) glyBdis glyeefineMNordPy e 3y dal 1-
dh%ét@ﬁ&%@j’aﬁﬁﬂgj@ﬁﬁo%%}emﬂﬁﬁyﬂﬂ@ﬁ%ﬁkﬂ%ﬁgﬁoﬁ%ﬁiﬁéﬁ%ﬁﬂb@i@mm

r meﬁgl parabens; antioxidants such as ascorbic acid or sodium

e T BB B SR Y0 Rk acid:
quhmmd_ @@bﬁﬁﬁ@yewﬁs,r@g&ﬁg_@ﬁﬂg%ph@aﬁ_d e?ﬁﬂ agents mrstbeml.(i,l-
.a tment | S as s um cnjoriae or. Xtrose. arenter
e S ke SR A T o e -
phemyfoujéisR 20 iispotabiz-sipdnges-cruitipié=plose (Bals make o Btadsinger
USRS osibpiei i
mEfR, | TR SERANMSHAdHRl TRIEIR e B SRR ol g6 51
(umdaion SompRRSITT S cstcasibalite) BN SIaE TR b SIS, 5-
di@%~%f%ﬁ%%&ﬁﬁ@gﬁfﬁ?yﬂ§ﬂ8ﬁﬁe at%iﬁﬁ@ﬁtmen%@097 (S-4-

_ associated carrier may comtﬁ)rise ag[})l;_enetra ion-enhancing agent and/or a
1SOPEORARAIAD NP sgetY wieRBYEHe Pt th e dRAr M6 Hor
thisis)fflatiopps thg desitestsouieiaiasiminisalisndnendhe gamppsitiempb 72
the present inyention includes the compound in the form of a sqlution .
i G 3 SO P ey LA B8 BER PG A (5
etngsateiiides(A-oksdimal susipdhsrods;- A ERdnejude [pG3p3Bs targeéebxy-
to inf Us wi 0_maonoclonal antibqdies tq viral.anti I r
e R S e
dicidersrdid prozercttdds iodkyidahisoe -Siefed-tned g yHO8NB(OH)-one);  L-
F{ﬁ9@6/&%%§25E%BJ{(;@%@Q_éi"éé_@f‘{%%idﬁ%)‘?X;%'J%I%@S(Ei?—%@ﬂ%%ﬁdﬂr.&tﬁoxozane
Patent No. 4,522,811, which is incorporated he,r!eln kg reference in its
cYBHiiely. For-exariieSHiEsamarBmulitisARthay béfrabaredfs (-2
sy o altly, Thes eumAr o e,
pr%?ﬁé%@&eii%%#%ﬁ%%ﬂ%%a&y%m%%reehy?aslgin%tIdgﬂ\cr:at?vlen%{I%Ti protease
inhibitor) (Roche); RP1-3121 (peptidyl protease inhibitor, 1-[(38)-3-(n-alpha-benzyloxy-
carbonyl}-1 nasparginyl)~amino—2~hydroxy—4-pheny1butyry1] -n-tert-butyl-1-proline
amide); 2720 (6-chloro-3,3-dimethyl-4-(isopropenyloxycarbonyi)-3,4-dihydro-
quinoxalin-2(1H)thione); SC-52151 (hydroxyethylurea isostere protease inhibitor) (G.D.
Searle); SC-55389A (hydroxyethyl-urea isostere protease inhibitor (G.D. Searle); TIBO
R82150  ((+)-(55)-4,5,6,7-tetraliydro-5-methyl-6-(3-methyl-2-butenyl)-imidazo-[4,5,1 -
jk]-[1,4]-benzodiazepin-2(1H)-thione) (Janssen Pharmaceuticals), TIBO 82913 ((+}-
{(58)-4,5,6,7-tetrahydro-9-chloro-5-methyl-6-(3-methyl-2-butenyl)imidazol4,5,1-jk]-
[1,4]-benzo-diazepin-2(1H)-thione (Janssen Pharmaceuticals); TSAO-m3T ({275 -bis-O-
(tert-butyldimethylsilyl)-3’-spiro-5’-(4’-amino-1’,2"-oxathiole-2°,2’-dioxide)}-B-D-
pentofuranosyl-N3-methyl-thymine); U90152 (1-[3-[(1-methyliethyl-amino]2-pyridinyl}-
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5 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
wapniainesiskhe container is swirled to free lipid material frompdtg SiciRs/@Ress

to disperse lipid aggregates, thereby forming the liposomal suspension.

VIII. Processes for Preparing the Active Compounds 10 General Schemes
A-[Behbmethyiaonhers upsob - B eE i &2@‘%@%@@&%@3@@ ;R2YR3,, (thio-

carboxaRBAR2" dathes)0 MeihpeyalR4" U@ 781 R BNRPcREb- R:F'n@m?l‘z-

L T e

2-Hteh Q@2 HRnRA-2\:ReONIS -Mithiosh € F RIRBIHREC MR |, 2O WplOtyedsl-
sulp 5011511?1({\/' e1§1ho gag;e/ ugmintor) (Veriex/Glaxo Wellcome); XM 323 (cyclic urea
protease inhibitor) (Dupont Merck); and penciclovir. In yet another embodiment, the
indole compound of the invention is administered in combination with the protease

hibitor LG 1350.

The following drugs have been approved by the FDA or are currently or have
been in clinical trials for use in the treatment of HIV infection, and therefore in one
embodiment, can be used in combination and/or alternation with the compounds of the

present invention,

Drng Name Manufacturer
3TC, Epivir® brand lamivodine GlaxoSmithKline
abacavir generic Ziagen®, ABC, or 1592U89 GlaxoSmithKline
ABC, Ziagen® brand abacavir, or 1592U89 GlaxoSmithKline
ABT-378/z, or Kaletra® brand lopinavir/ritonavir Abbott Taboratories
AG-1549, §5-1153, or capravirine (CPT) ' Dfizer

AG1661, Remune® brand HIV-1 Immunogen, or Salk vaccine {Immune Response Corp.

Agenerase® brand amprenavir (APV), 141W94, or VX-478  |GlaxoSmithKline

aldesleulan generic Proleukin®, or Interleukin-2 (IL-2) Chiron Corporation
\amdoxovir, or DAPD Gilead Sciences

amprenavir generic Agenerase®, APV, 141W94, or VX-478 | GlaxoSmithKline

APV, Agenerase® brand amprenavir, 141W94, or VX478 GlaxoSmithKline

atazanavir generic Reyataz™, or BMS-232632 Bristol-Myvers Saquibb
AZT, Retrovir® brand zidovudine (ZDV) GlaxoSmithKline
Bis(POC) PMPA, Viread® brand tenofovir DF Gilead Sciences
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WO 2006/054182 PCT/182005/004063 R3" R2" R3:: R2,: Method B

Method C 2 R4 -OFt. RqP -0 Ft OH Cl RS R6 RS R

6.3 4 notisolated

L__Method HRAO PR

IDrisetheride | Method G ;; R5" R4" R5, R4" R3" R6::

HdagufRAt@rdRZ"

BMS-232632, or Reyataz™ brand atazanavir

Bristol-Mvers Sauibb

BMS-56190, or DPC-083 Bristol-Mvers Squibb
calanolide 4 Sarawak Medichem
capravirine (CPY), AG-1549, or §-1153 Pfizer

Combivir® brand zidovudine + lamivudine, or AZT + 3TC GlaxoSmithKline
CPV (capravirine), AG-1549, or 5-1153 Pflizer

Crixivan® brand indinavir (IDV), or MK-639 Merck & Co.

d4T, Zerit® brand stavudine, or BMY-27857 Bristol-Mvers Squibb
DAPD, or amdoxovir Gilead Sciences

4dC, or Hivid® brand zalcitabine Hoffmann-La Roche
ddl, Videx® brand didanosine, or BMY-40900 Bristol-Mvers Squibb
delavirdine generic Rescriptor®, DLV, or U-901525/T 1Pfizer

didanosine generic Videx®, ddl, or BMY-40900

Bristol-Mvers Squibb

DLV, Rescriptor® brand delavirdine, or U-901525/T Piizer
|\DPC-083, or BMS-56190 Bristol-Myers Squibb

Droxia® brand hydroxyurea (HU)

Bristol-Mvers Squibb

efavirenz generic Sustiva®, or EFV

\Bristol-Mvers Squibb

EFV, Sustiva® brand efavirenz

Bristol-Mvers Squibb

\emiricitabine generic Emiriva™ or FTC

Glilead Sciences

Emtriva® brand emiricitabine, or FTC

Grilead Sciences

enfuvirtide generic Fuzeon™, or T-20

epoetin alfa (erythropoietin) generic Procrit®

Roche
Epivir® brand lamivudine, or 3TC GlaxoSmithKiine
Ortho Biotech

98

Trimeris and Hoffmann-La




R5, p OEt R5, -O Et CONH2 Method K CO2Et HN H g 5 S02Ph 15
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Scheme 3: 111 WO 2006/054182 PCT/IB2005/004063 R4" R5" R4, R4

RS Br R6.\ R3" RS Method.lL. \ COZFt Method O

Drug Name Manufacturer
ervthropoietin (epoetin alfa) generic Procrit® Ortho Biotech

Fortovase® brand saquinavir (Soft Gel Cap), or SQV (SGC}

Hoffimanp-La Roche

fosamprenavir, or GW-433908, or VX-175 GlaxoSmithKling
FTC, or Emiriva® brand emiricitabine Gilead Sciences

Fuzeon™ brand enfuvirtide, or T-20

Trimeris and Hoffmam-La
Roche

GW-433908, or fosamprenavir, or VX-175 GlaxoSmithKline
. HolliskEden
HE2000, or alpha-epibromide Pharmaceuticals

HIV-1 Immunogen generic Remune®, Salk vaccine, or AG1661

Immune Response Corp.

Hivid® brand zalcitabine, or ddC

Hoffmann-La Roche

HU. or Droxia® brand hydroxyurea

Brstol-Mvers Squibb

hydroxvurea generic Droxia®, or HU

Brisiol-Mvers Squibb

DV, Crixivan® brand indmavir, or MK-639

Merck & Co.

IL-2 (Interleukin-2), or Proleukin® brand aldesleukin

Chiron Corporation

mdinavir generic Crixivan®, IDV, or MK.-639

Merck & Co.

Interlenkin-2 (IL-2), or Prolenkin® brand aldesleulin

Chiron Corporagiion

Invirase® brand saquinavir (Hard Gel Cap), SQV (HGC), or
Ro-31-8959

Hoffmann-La Roche

{Kaletra® brand lopinavir/ritonavir, or ABT-378/r Abbott Laboratories
I lamivudine generic Epivir®, or 3TC GlaxoSmithKline
lopinavit/ritonavir generic Kaletra®, or ABT-378/r Abbott Laboratories
MK-639, Crixivan® brand indinavir (IDV) Merck & Co.
nelfinavir generic Viracept®, NFV, or AG-1343 Pfizer
neviraping generic Viramune®, NVP, or BI-RG-587 Boehringer Ingeiheim
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aR2 COZEtN R5R 0--p 'OH 10 H 11 SO2Ph 4 H COZEt N Method R
SO2Ph or Method S 12 Method S Method P R5" 4., /\ R3" Re" R4 OcP
R2" R5 OMe COpEtC N SO2Ph 16 Scheme 4: R3 R2 R3" 02" R3"\
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P-H 3 OR3 R5" RS,0H R5" R60R R5 RE 24 14 23 5 Scheme 5: s®

RS"R R4 RSR4AM"RE" RT'y \R3"

Drug Name Manufacturer

NPV, Viracept® brand nelfinavir, or AG-1343 Pfizer

Norvir® brand ritonavir (RTV), or ABT-538 Abbott Laboratories
NVP, Viramune® brand nevirapine, or BI-RG-587 Boehringer Ingetheim

PNU-140690, or tipranavir

Boehringer Ingelheim

PRO-542 Erogenics
Pharmaceuticals
Procrit® brand epoetin alfa (erythropoietin} Ortho Biotech

\Proleulan® brand aldesleukin, or Interleukin-2 (IL-2)

Chiron Corporation

Remune® brand HIV-1 Immunogen, or Salk vaccine

fminune Response Corp,

Rescriptor® brand delavirdine (DLV), or U-901525/T Pfizer
Retrovir® brand zidovudine (ZDV), or AZT GlaxoSmithKline

Revataz™ brand atazanavir, or BMS-232632

Bristol-Mvers Squibb

ritonavir generic Norvir®, RTV, or ABT-538

Abbott Laboratories

RTV, Norvir® brand ritonavir, or ABT-538

Abbott Laboratories

Salk vaccine, Remune® brand HIV-1 Immunogen, or AG1661

Immune Response Corp.

saguinavir (Hard Gel Cap) generic Invirase®, SQV (HGC), or
Ro-31-8959

Hoffmann-La Roche

saquinavir {Soft Gel Cap) generic Fortovase®, or SQV (SGC)

Hoffmann-1.a Roche

SCH-C

Schering-Plough

Serostim® brand somatropin

Serono Laboratories

somatropin generic Serostim®

Serono Laboraiories

SOV (HGC), Invirase® brand saquinavir (Hard Gel Cap), or
Ro-31-8959

Hoffmann-La Roche

SQV (SGC), or Fortovase® brand saguinavir (Soft Gel Cap)

Boffmann-La Roche

'stavudine generic Zerit®, d47T, or BMY-27857

Bristol-Mvers Squibb
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2006/054182 PCT/182005/004063 Ph Ph 4, R4 0/ R4 Oz& R Br Ph Ph
wie RoRBiMethod G \ CO2Et Method H CONH N CO2Et/ N 2&%/80RBbolkbes
SO2Ph 26 27 11 Scheme 7: R5R4 R5Ra R 1/ P.3"\R3' 5" R6., R4 Br

R4.OP 3 R2"RA QP

Dru@02&t<cCONH2 SN H N SO, Ph S% OZPh 11 28 29

Sustiva® brand efavirenz (EFV)

Bristol-Mvers Squibb

1-1249

Trimeris and

Hoffmann-La Roche

T-20, or Fuzeon™ brand enfuvirtide

Trimerts and

Hoffmann-La Roche

TDE, tenofovir DF generic Viread™, or Bis(POC) PMPA

(Gilead Sciences

tenofovir DF (TDF) geneéric Viread®, Bis(POC) PMPA.

Gilead Sciences

tipranavir, or PNU-140690

Boehringer Ingelheim

TMC-114

Tibotec-Virco Group

TMC-125

Tibotec-Virco Group

AZT + 3TC)

Trizivir® brand abacavir + zidovudine + lamivadine (ABC +

GlaxoSmithiKlime

Videx® brand didanosine, ddl, or BMY-40900

Bristol-Mvers Sguibb

Videx® EC brand didanosine {ddl): delayed-release capsules

Bristol-Myers Squibb

Wiracept® brand nelfinavir (NFV), or AG-1343 Pfizer
Viramune® brand nevirapine (NVP), or BI-RG-587 Boehringer Ingelheim

| Viread® brand tencfovir DF, or Bis(POC) PMPA

Gilead Sciences

VX-175, or fosamprenavir, or GW-433908 GlaxoSmithKline
\zalcitsbine generic Hivid®, or ddC Hoffmann-La Roche
ZDV, Retrovir® brand zidovudine, or AZT GlaxoSmithKline

Zerit® brand stavudine, d4T, or BMY-27857

Bristol-Mvers Sguibb

Ziagen® brand abacavir (ABC), or 1592U89 GlaxoSmithKline
zidovudine generic Retrovir®, AZT, or ZDV GlaxoSmithKline
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wREMERRIRE" 4. R5 Ra" -x 6" R R--) \R R RO'pR2" CN RRGPRZ@doe3
0 P"OR3 Method M R5. OR3 Method H R5, OR N CO2Et N CO2Et N

CONH2 SOZPh S02Ph H 50r16 3233 E+ZEorz_X
Metfiggitionak &usRsTREREE! CReRstheiNCcas NS

X=Br,1,0S0O2CF3
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’alggnRa.nd/’or

altehafoivdid (Be Bpidsphviatiuoel ¢l H RS R OrP, O Method 0 RS'\ O p
R I\\ COZH N HN~Het I / H HN-Noxide HH 36 34 35 EorZ E+ZE orZ

PHASEEMe 10: PHASE II PHASE III
GW5634 (GSK) MIV-150 (Medivir/Chiron) Tipranavir (B-1)
RO033-4649 (Roche)} TMC125 (Tibotec)

GW640385 (GSK/Vertex) FMCI 14 (Tibotec)

FElvucitabine (Achillion Ph.) }Alovud:’me FLT) (B-D)

IMIV-210 (GSK/Medivir) Racivir (Pharmasset)

SPD754 (Shire Pharm.) Reverset (Incyie Corp.)

FP21399 (Fuji Pharm.) AMDO70 (AnorMed)

GW873140 (GSK) BMS-488043 (BMS)

Schering C/D (417690) PRO 542 (Progenics Pharni}

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

| Use Manufacturer
. e Name
Abeleet, . Amphotericin B, ABLC |antifungal for aspergillosis | various
Ambisome : 7 7 7
Bactrim, Septra :sulfamethoxazole  and|antiprotozoal antibiotic for various
trimethoprim Pneumocystis carinii
pneumonia treatment and
‘ prevention
Biaxin, Klacid iclarithromycin antibiotic for | Abbott
Mycobacterium  avium | Laboratories
! _ prevention and treatment
Cytovene }ganciclovir, DHPG antiviral for CMV retinitis ; Roche
DaunoXome  |daunorubicin-liposomal |chemotherapy for Kaposi's | Gilead
| sarcoma 1
Diflucan | fluconazole antifungal for candidiasis,%Pﬁze;
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.. Het: CO2H N HN=Het.N.HN=Noxide HH 41 .39 40.5.114. WQ
Br 200 6/0418; HESD05/004063 | Peeticularized Schemes; 8biatasturer
~ N-branched!Heterocycles 4* R4 RS Ra. Rs R 5'\ NHet \ XiNPBERs. / s
RERRARIRA)=3 P4, 0P, RR Qeh i Rochiitis
Doxil doxorubicin chemotherapy for Kaposi's| Ortho Biotech
hydrochloride-liposomal | sarcoma
Fanmvir | famciclovir antiviral for herpes Novartis
Foscarnet | foscavir antiviral for herpes, CMV| Asira
retinitis Pharmaceuticals
Gamimupe N jimmune 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
2 Laboratories
Megace {megestrol acctate treat appetite, weight loss jBristol  Myers-|
Squibb
Mepron atovaquone antiprotozoal antibiotic for GlaxoSmithKline
|Pneumocystis carinii
preumonia treatment and
prevention
Mycobutin, rifabutin antimycobacterial Adria
Ansamycin antibiotic for | Pharmaceuticals
Mycobacterium avium
prevention
NebuPent pentamidine antiprotozoal antibiotic for| Fujisawa
Pneuwmocystis carinii
_ pneumonia prevention
Neutrexin |trimetrexate glucuronate {antiprotozoal antibiotic for | MedImmune
1and leucovorin Pneumocysiis carinii
pne_umonia treatment _
Panretin gel alifretinoin gel 0.1% AlDS-related  Karposi's|Ligand
‘ sarcoma Pharmaceuticals
Procrit, Epogen |eryihropoetin, EPO treat anemia relaied tojAmgen
,f L Ay |
Roferon A ?:interferon alfa-2a Karposi's sarcoma andl Roche
| hepatitis C ]
Serostim somatropin tDNA treat weight loss i Serono
Sporanox | itraconazole antifungal for | Janssen
‘ blastomycosis, | Pharmaceuticals
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R5 POEt M¢thod H R5 Method K R5 49 1\ COzEf 1 CONHp Na@®NHz H
50S0,Ph H51 52 Scheme 13: All. -\gguﬁ,lgf@gh;esy@nyl Phosghinates 115
WO 2006/0%4182 PCT/IB2005/004Q8rgillosis, and
candidiasis
Taxol ipaclitaxel Karposi's sarcoma Bristol  Myers-
1 Squibb
Valcyte valganciciovir antiviral for CMV retinitis {Roche
Vistide cidofovir, HPMPC antivival for CMV retinitis | Gilead
Vitrasert ganciclovir insert antiviral for CMV retfinitis | Bausch & Lomb
implant
Vitravene { fomivirsen sodium | antiviral for CMV retinitis | Isis
intravitreal injection Pharmaceuticals
injectable
Zithromax azithromycin antibiotic for | Pfizer
Mycobacterium avium

Several products have been allowed to proceed as Investigational New Drugs

(IND) by the FDA for the treatment of complications of HIV infection and AIDS.

Therefore, the following drugs can be used in combination and/or alternation with the

compounds of the present invention.

@ Trimetrexate glucuronate for the treatment of Pneumocystis carinil pneumonia in

AIDS patients who cannot tolerate standard forms of treatment.

. Ganciclovir for the treatment of éy‘iomegalavirus retinitis in AIDS patients.

° Aerosolized pentamidine for the prevention of Pneumocystis carinii pneumonia
in ATDS patients.

. Erythropoietin for the treatment of zidovudine-related anemia.

. Atovaquone for the treatment of AIDS patients with Pnewmocystis carinii

pneumonia who are intolerant or unresponsive to frimethoprim-sulfamethoxazole.

. Rifabutin for prophylaxis against Mycobacterium avium complex bacteremia in
ATIDS patients.
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0 0 Method C 0 Alk-Br Method AA Alk-P-OMe Method B Alk-P-OMe
Alk-P-OMe OMe OH CI 55 53 54 not isolated used crude Alk Alk Ra O;
P OMe R4 O-P OMe Method G R Method K R5 55\ COZEt\ CONHZ 56
woQuehioklBZ Scheme 14: Alkyl Phosphinates 0 0 Alk-P-Cl Methash#no4063
Alk-P-OMe CI 1leq, MeOH CI 58 55 5 Scheme 15: Alkyl Methyl
Carboxamides R5. Ra R5" 4, \ R3" R3. Rs" R6" Ra Oe R4" R4, OxP. Ra
* R5, P¥fife MEHGIMREEB EORH Mt RTRETS SBEmERpsng
Phosnbinig AcideR Y TRAMR5ERAIs RMat RBasRGH6R6EsEEd RdesmitR4 trBdment
@] P(Qé?%é}nﬁ.?;a%ci\{'e?th"d ACR50 _CONHZ N N NH,

. 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
agenis 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, DAT, 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,
ATDS-related complex (ARC), persistent generalized lymphadenopathy (PGL), AIDS-
related neurological conditions, anti-HIV antibody position and HIV-positive conditicns,
Kaposi’s sarcoma, thrombocytopenia purpures, 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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H 60 6 or7 116 WO 2006/054182 PCT/1B2005/004063 Methods The
following are descriptions of the methodologies used in the foregoing
schemes. Numbers in bold print correspond to numbered compounds
wioungd /izsoehemes 1-16. Methods A, B, C, D, F, L, N, T, U ant-A¥r@ERio04063
known to those skilled in the art of 5 making this general class of
compounds, but have been adapted for preparing the specific compounds
Vi rﬁgﬂﬁ?’-@%%%"}ﬁ%ﬁﬁﬁﬁ‘."mgna|so is true for Methods H, 1, J, M, P, Q, Y,
Z, AB and AC. Methods E, G, K, 0, R, S, W, V and X are new processes
for prapandrjaermompisuridbeopssenhinsttan NHETHY @DnmEEred to a subject
in REQINABRAZENR: dichi S WaRwRHLIRY WithditindRRasPhsHd: LeddANG: anti-

triethylamine (1.1 eq.) in a pressure tube and the mixture was degased .
TeHpYETIN 29ERt aRliPT % P BRSE T EH SRRt RBL KT OB R Qhefcipient.
Tn 3d6leghisinntae: NI XHB e RSStHASH (1 AUOTRES TR A6 BBP Ui SDGstering to that
overnight, The next mornipg, Et20 was .added to the reaction and the

g Fihonls f

SUISShAD G Bie O FHef & SRPAVR e ARG RO TSR qegner or
tapomifiethirgathiothatpgeaptyodn slicmgel(@zitnicpaitsiturarsther/ BiQAL For

from 8/2.to 6154.AI ernatively, the reaction can.be performed, usin 9%
B e P

eitigr teneexyantstbagtiof didthgiovospirsrrtheraptidivmettitpitgssphenane-HIV

agdisd Qe %thiesegéﬂgeﬁ}béqf%?%@%ﬁﬁ@?&%@@%?%%@ R, for

were stirred at room temperature for about 5 hours. Then, ethanol (or

expalSa R Wa B ERSBY A e 4R PAR Y dPAFHCTRBSHixtOVadsERMivY FHtRuLRagousLY,
pero@bhieuaachktierhallnenthemiKiUie WamSat WteH widbh Naedandnd may

b extrac ef Wig1 ethyl acetate. Combined organic layers were dried over
el%?%é 19HE B d 8 tBHcentrated to give the desired products 3 or 20.

25 Mjg}THOD C The co und 20.or. 3,(1.2 eq.é was stirred at room

ompHIB RS PRI TR S A8 B ATEAT B AL ARespiabie
ca(ben)/nitiet and afepicirops o damethy|fenfiaimidetfordaboet Schourgatfent a
thearlaltgg q}ca > te i %ni\?endal%u;[;ﬁrt] (cj;:rfy tg]eetgc%ﬁfgl gggzﬁ%ﬁ‘l 58 n&r%rcl:!:t Ot%tqghibit viral

reaction. When the reaction was complete, dichloromethane and
replication in vivo, especially HIV replication, without causing serious toxic effects in a
treated subject. By an “inhibitory amount” is meani an amount of active ingredient
sufficient to halt viral replication as measured by, for example, an assay such as the ones

referred {0 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 commpound 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 fo one containing from about 7 to 3000 mg, or from about

70 to 1400 mg, and even more typically from zbout 25 to 1000 mg of active ingredient
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117 WO 2006/054182 PCT/1B2005/004063 thionyl chloride,
co-evaporated with toluene, were evaporated in vacuo to give an oil
which was stored under N2. METHOD D To a solution of arylphosphonyl

wdidhigiidegl (1 mL, 6.35 mmol) in anhydrous 5 dichloromefhang {6r hikess

ethanol or methanol (1,12 mL, 19.04 mmol) was added dropwise at about
OC followed by the addition of triethylamine (2,65 mL, 19.04 mmol). The
pereaéﬁ@ﬁsmtwwa%ogﬁé@%@arﬁrﬁérﬁ%@%m%ﬁ&ﬁhﬁ%ﬁ&téﬁd@ri,O%dng is
ustRap waseashed with a solution of HCI IN (50 mL). The aqueous layer
was extracted with dichoromethane. Combined organic phases were

drie?%agygowna@iea uﬁg@ﬁf@diueﬁdahl ﬁ]( ﬁﬁ@l rsede. (dhadidde afewiasplasma
purified by chromatagra on sjlica gel (eluent. C6H12/EIOAC 6/4) to

R ek o A RS TS
FIMEDHO R e iitHdarmtpinosp unate Be( dobipyadady stiracamddnisiat of

am rature .15.with bromotrimet ' 10 eq. .

o A e A i ot (eSS, S AfRfisired o s botus
of artivrotrgreditnisilardahe Wistisromhbuidneans resigipo aledoo yivaly dosage
reEHQW kNSt Aral chiorids. dimetisrmamide.and HichioromahRRE st

were added under N2 and the mixture was stirred at room temperature

fopbdirmyRie FANBRRIAGY \ORIZFRGeATE Bek I AIdAE LoalL S etsepgardractice of the

clﬁﬁ%ﬁ@?@@sﬂ?ﬁ_ Oiﬂ"gﬁ @%’%Mﬁgﬂ@i@ﬁﬂ@dﬁ%ﬂ@ﬁﬂﬁﬁ%&iﬁiﬂ&%ﬁﬁ@ or may be
.allowed to cool to apout and ethanol or, methanol (1,12.mL, 19.04,
iR 02 BURREE A TRRR P SIS A BT Wsé%%ﬁ'éf of time.

triethylamine. The mixture then was warmed to rogm temperatyre. The. ,

o RGBT SR & (ST BYBREET G by mpbsiions
uschiigrimiodeaphinan dilicaget el wdittteChi2E] 2/Hi€YAnaySiz) doclastdrdhtigelatin

compound 14. 25 MET FTo irred. i .
oSSR SSE Gt g, (CUTEAE EORE B o o erspenti
adgduistidiromibirimbiieytoneras 8yy be FooTPRsHiseatl rexcifteRetaN formeated
2s2001H QMR QF Sfirtinghal [ORR), lemReTAley the SRIMENE A8 IBNARIAIET or

and dichloromethane (5Sml/mmoal), a few drops of dimethylformamide and
caps@Rf chitride “30H@, SiRywere dtidBernT HisshlikiativaeERFiingttolsast two
colBPARERAIWE-RVSHBIghhndi e @RivRBI WRas-eyapes aledIioiaivesBBuO#h Aother

solution of the il S,l.Z eq.%,in”dieth%l ether . ..
component. By “solid solufion” 15 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 2
liquid solution upon contact with an appropriate iquid medium, thereby increasing the
bioavailability of a drug. Pharmaceutically compatible binding agents and/or adjuvant

materials also may be included as part of this compositiozn.

The tablets, pills, capsules, troches and the like may contain any of the following
ingredients or compounds of a similar mature: a binder such as microcrystalline
ceflulose, gum tragacanth or gelatm; an excipient such as starch or lactose; a
disintegrating agent such as alginic acid, Primogel, or cornstarch; a lubricant such as
magnesiumn stearate or Sterotes; a glidant such as colioidal silicon dioxide; a sweetening
agent Hke sucrose of saccharin; and a flavoring agent, such as peppermint, methy!
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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10

15

20

235

30

118 WO 2006/054182 PCT/1B2005/004063 (3mllmmol) was stirred and
cooled to about -17C, after which anhydrous methanol (1.2 eq.) was
added dropwise to remove the double addition components and
winethykemgre. The resulting mixture was warmed to room terapamtidsa4o63
stirred for about 1 hour, and then filtered on autocup under N2 to remove

triethylamine salts. The solvent, .5 ted tq give th d.
sS{GNESRROBIE WEBAERS S APARAHE OL'S PSS LB Hlepune g

for@ sliffediangcaniedudd ah)dut «Qbhp)es ohitimg0d Hrogaoisiddlke: 14 (dheq gnieric
. eanhydrous THE (10ml/mmol) under N2. After keeping the solution at
&8out -90C for about 5 minutes, an appropriate 10 chorophosphosphorus

reagﬁrét :1L1%5c304 O&%ilf) h%thlsp hoaS t%)%nia chl srtigr%éla% qéo%%?sr%ﬁg%‘% an elixir,
dI’OpWISG O the SO B?lon at% same temperature. he reactlor_m was
suspHosied syrwameistoelywinglayot o0B:(ke MoritorimegeRIERIC PR 2s a

sw%r%ﬁfe%g Qé%ﬁt,\iyx%kg{jﬁﬁ%é’)’ ﬁ?es@qgﬁﬁiingﬁ(,t@ﬁtﬁgv ifethvlestate Byingive

vaporation led to a crude oil that' was purified by chromatography on
comgitidepdel to give the compound 16, 5 or 26. 15 METHOD H A stirred and
cooled (to about OC) solution of compound 5, 16, 26, 28 or 30 in
metBAGEHYa praasirds oS insharmredcHln auBipls felisparedees can

be %ﬁé&?%@%ﬁ%ﬂl&@%ﬂ%t%@tm& %Hﬁ%cﬁh@bﬁﬁb%@ Geovesightotiog, aftetvith
C monitoring, excess ammonia and methanol were evaporatgd in .
S S R e R L e S
infthemahissamide e 7indihiRRsords Lokt TG By $iliethdu nediydrolddedd 4y jral
was a to a stirred solution of,c Q i a i
s o e
tO@MMMW@W@&MM@W@PW@é%%ﬁ@&ﬂW water
for 15&3%%9}’95%%1&&0%%%&4%9 7 'tﬂgﬁe@agqgi@esxéf@%&ﬂh? l?lt@rpﬁ;'l_&?erg@@ol
. The

E was evaporated and HCL (1N) was added to reach pH
or AxhREoBNIAFEF \iol Bita SRR ARIER Bt RpeREe IR ARt iy &Ricethy!
pafPase aweigdradulifated Ans canerntiatad pReresucadintessdte sth as
e{h%%%%%%%%g;%%%ézgh? 'bll\l/lf%e-lr-sH gs%lchhSalslz?cc}:/‘ﬁ\élct)fzs%Occl)t?a/ttoesss,4 %?%hos;)hates, 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 i the art,
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The compound 17 or 8 (1 eq.) was stirred with dichloromethane
(20m1/mmol) or DMF, and 1-hydroxybenzotriazole (I eq.) was added
followed by the addition of EDCI (1 eq.) followed by the amine (leq) were

wasglednIhia mixture was stirred at room temperature overnighi/ghaAeNtiss
morning the mixture was washed with water (to a pH of 5 5-6), and

organic layers were dried. filtered and concentrated under reduce .

for GRS AL gL o) WA et vy o RS G BTG hgsin b

refletientinCiH2 GIMEIO AR toxgivela iposessl FanMMETHO Kdrpeepared by

. microwave tube, the compound 5 or 6 (leq.).was, stirred with E 10
R A A S Mk S PR M M oy
phesjhasidal ehaoliaeliatkohedonti ehfeisgidd abelbvuieed dglesisipiuin Poiperganic
ol ELQOML (EM IS0 Sl RRRAER) {ARALQUL 3P MiAUiER: DIMEe Wa%ce of

evaporated in vacuo, and the mixture was put in a pressure tube.

theTqepraRRip HESHIES {2 S 1vHIR 81 thaachts sarariade Tnixtaleonpredsts digreot,
is A heatrRd-at iahkomk 90 fafieMab ohRgrai ukeiiRanias edda) from

.. ice water 15 bath and HCI (1N) was added dropwjse, The mjxture was
SR B g B
with HC1 (1N) until no HP(OMe)2 remained. Next it was dried, filtered

VEEhd voresssstiardly eprivegdlie defive Ssumposipisvide an oil, and the
resulting oil was purified by chromatography on silica gel to give the
compound 16 or 7. 20 METHERekal 8cititked and cooled (to about 0C)
solution of ethyl indole-2-carboxylate 10 (1 eq.) in DMF (2m1/mmol)

ScHBSgrl.NZ’ 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 25 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: C6H12/EtOACc 9/1 to 7/3) to give the ethyl
1-phenylsulfonylindole-2- carboxylate. 30 To a stirred solution of ethyl
1-phenylsulfonylindole-2-carboxylate (I eq.) in DMF (2.5m1/mmol) under
N2, was added a solution of bromine (4 eq.) in DMF 120 WO
2006/054182 PCT/IB2005/004063
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(0.5ml/mmol). This reaction mixture was stirred at room temperature for
about 4 hours, following which water was added and the mixture was
extracted with dichloromethane (x3). The organic layer was washed with
wiosatiyiaiadzsolution of Na2S05, dried and evaporated to give@:65be 04063
yellow oil. Purification by chromatography on silica gel 5 (eluent:
C6H12/BtOAc 9/1) afforded 3-brominated indole 11. METHOR M A
Rixtuf® of 5 or 16 (1 eq.} crﬁ%rytrile (10Me .) E)alladiﬁ Y a%t@te (20%
i : HQOMe

‘n{ i 1 goLY ang ;‘?L@gho- higoe-(, )
- uﬁrm

depagsed acetonitrile (30mtAnmaet) was stirred and heg
MicroWave irradiation in Eéasprgs'“"’ssur tube for 10 about &5 midtites. Next
watér was added and the a ueous(imwiéétrf\?v%s ex;r%Zed w?t%w
dichloromethane. The combined organic layers yiss@odned and
concentrated and purified. by chromatod hyF?é"B silica gel [eluent:
Petroleum ether/EtO%?(t: §7§) to give the, £ QURd.32 as a mixture of
by préparative HPWEhot'B

METHOD N Bromobenzene|1 (1 eq.), ditiethyRormamide (Imilmmol),
triethylamine (3 eq.) and anjlinium sal#* (1.2% eq.) were putiin a pressure
tube and degassed with N2 for abqg e"il he utes. Then paljadium tetrakis
was added and this mixtélge wes sfiréd at about 85C overnight, following
which the solvent was Qva atgg aglwnd Meater avas aded g8 20 achieve a
pH of about 5-6. The Mixtyrefvas basifiedwith NaHCS3urllil a pH 8 was
reached, and then extracted with diethyl ether. The a ugg%%r was
acidified with HCI (IN) to resch a pH = 1, and extrated wih ethyl acetate.
Combined ﬂng&nie%yers were dried, filtered and concéntrated under
reduced pressure 4o give the compound 14. * Anilinium salt was
synthesisegaccording to the procedure of Montchamp et al (J. Am. Rg5

3 YETHOD 0 TetramethylortRosiligate
rompound 14 (1.2 qm. RY
re was heated at rfjux
mpgraturetidext the

bgasedhw thylamine 3.3 eq.) - H7on G

(1°&4.),Nand palladium tetralds g% The'aiRetB was-stired atrbout
100G @vEEd week-end (about 48 fyotirs), 121 WO 2006/054182"
PCT/IB2005/004063

WMethod G

P
. OMe
5
R SN 0
| Het-Noxide
P ﬁ HN"‘/

Scheme 2:
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after which the reaction was cooled to room temperature and water was

added to achieve a pH of about 8-9. The mixture next was extracted with

ethyl acetate and the organic phases were washed with KHS04 (IN)
wsatusatedath NaCl. It then was dried, filtered and concentredegs1insiessoss

reduced pressure to give an oil, which was purified by 5 chromatography

on silica gel (eluent CH2CI2/MeOH) to give the compound 12. METHOD

P To a stirred solufion o %qgnpound 12 (1 eq.) |rﬁ ethang| (25mi/mmol)
room temperature unN%HThls mixture was st|r d ovérnlght after
which water was a@ftied &id the methanol was 1Bsévaptrated under
reduce pressure. Then3NaHCO3 was added to reacH‘zLoH 8, and the
mixture was extracted with ethyl acetate. The org@élgﬁ@ases were dried,
filtered and concentrated under reduced pressure. The crude was purified
by chromatography on silica gel (eluent: C6HI2/ tOAc) to glve the
compound 16. METHOD 0 15 The compound 18 NetipdBived in
chloroform (orin CH2012) under stirring at room tem erature;

R¥ith

’J
)

@
2 <
o
-

overnight (abo urs). Then the mixture was

dichlorometh: d extracted with a mixture 8f'S ted K2CO3/ H20
(2/3). Thema us Ryer was 29 8eq threeﬂh%méqulchloromethane
The egmbined pr§ahic layers were dried 28 ov 4, filtered and

deyoneeiiced pregaipg{kLC: loporgtFane/methanol =
9/1). The et product was purlflicj}y/fﬁrom tog'ﬁagr‘% on silica gel to
give the compouﬁd 22. METHOD In a microwaves $ealed tube, the
compussisl X (1 eq@;gva@ §23 ( %1 eq.) Wete, £p jadded to toluene
(Sml/mmol) a trlethyla e (3.3 eqg.) and degased WItE4N2 for about 10

minutes. Then Pa¢PPh3)2 was added and the tuberas jneated under
microwaveRix |at|or1 under pressure at about 120C HRUM power

input 200V, %cover apparatus) for about 88 es. The reaction
was monlf’o LC and the tube was heatedfop §0 minutes if
necessaﬁ/ Trre-gpivent was evaporated an@the-srud product was
pun'ﬁ matography on silica gel (elue @’f‘ EOHAC : 8/2) to
give t ound %2122 WO 2006/054182 P Q§é005/004063

Rz Method J ]
R

Scheme 3:
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METHODS In a microwave sealed tube, the compounds 11 (1 eq.) and 24
(2 eq.) were added to toluene (8mlimmol) and then degased with N2 over
about a 10 minute time period. Next, Pd(OAc)2 in about 20% solution
woasmddadz and the tube was under microwave 5 irradiatioreamdBeoos/004063
pressure at about 150 C (maximum power input 200W, CEM discover
apparatus) for about 45 minutes. The reaction was monitored by TLC ang
if any starting material was presgnt the tube was heated for abo#it"
angther 45 minutes at approxi terBWOC Next HCI (IN) (8m1/mmg R
'was added and thg sglution jth Réethydd cetate. Th?
@w~ d-gmanicHayers-wer |Itere and concentrated deFrQ,,
fticel pressure. The crude productwas purified by chroriz
silicaegel (eluent: petroleum etheEtOAc : 1/1) to give the co 5 gP2E
16. Alternatively the reactigpgg£arried out at about 150C in xylene fdfo,ph
about 5 hours. METHOD T 15 rl?jne (1 et\) Wasdgpsefully addesl to a
vigorously stirred solution Qﬁ?’ﬁﬂ&g loroformats (1 eq.) and
arylphosphinic acid (1 eq.) in dichlorgmethane (2mi/mmol) H‘PtFﬁéfhl
temperature. Once effervescence stopped, the solutien was refluxed for R
about 15 minutes and then allowed to cool to room temperature. THE )
solution was poured into O.1M hydrochloric acid (Iml/nuuol) and ths QF@
organic layer was separated. After washing 20 with water and drying ov r2
Na2S04, the solvent was removed in vacuo to give the compqun 42%‘P-0M8
METHOD U Alkyl or aryl bromide (0.15 mol) was added dropvP\‘n
mixture of magnesium (3.6 g) and dry tetrahydrofuran (40 mL)
atmosphere at about 50C. After this 25 addition, the reaction mixture was,pn
stirred at about 50C. for an additional 1-2 hours to allow the reactiorfto
run to completion. Then the mixture was added dropwise to a solution of
triethyl phosphite (0.1 mol) and THE (25 mL) at between 40 T. to 50 C. in
Schignatfnosphere, and stirred for about 3 hours at about 50C. After removal
of the solvent under reduced pressure, the crude product was distilled 30

R® w7

CO4Et

Ftﬁom the semisolid residue in vacuo to give e, cofffpound 24. METHOD W
O PED6/03188 PCT/|B200BI064063 - D, MethodT . :
R“" . —— — ; =
BR? . JOH . +OR
re’ ke RS RS RS R
24 14 %
Scheme §:

e R . R

. R? 5"
5 R
RS R o5 RS
i "
R - Rsn Re ]
R4' R 4 : o R4

-...

= NP £ o R R* O=p._
Rs' OR Method V . R SHP"“ORS RE R ORS3
U T S—conn, e R N N\
= N GCONH; N

N NH;
H N H
Bor7 25 25
Scheme 6:
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The compound 6 or 7 (1 eq.) and Lawesson's reagent (4 eq.) were heated

in toluene (10ml/mmol) at about 90 C. under N2 in a pressure tube. The

reaction was monitored by TLC and heating continued until no starting
whatesiedammained (about 5.5 hours). The crude solution wasfili@medsandss

the filtrate was evaporated to dryness and 5 purified by chromatography

on silica gel to give the compound 25 and the compound 25'. METHOD

W Tp a stirred and cooled (to aboutaé%): solutlon of bromoindolg#

F{seq. wag'added dropwise n-buy/lli (1 eg.) under N2. At
FNOES), 10 benpzetEfitrishhonyl Idlc lo g1 M8 99 tetra @
ARy %was added dropwise fa tdmperature of about -70
the temparature then was raised to apptﬁozﬁb C. and maintained for,about
15 mifutes. This was followed by the addition of methylmagnesium
bromide (1.1 eq.), and the mixture was allowed to warm to about -40C for
about 1 hour, after which it was quenched with water and extracted with
5 acetate then dichloromethane. The organic layer was dried over
Na2S04, filtered and concentrated under reduced pressure. The crude
product was purified by chromatogr ' silica gel (eluent: RS
CH2CI2/AcOEt : 9/1 to 7/3) to give the ghd 28. METHOD X R¥
Dlmgthylamlne (1 eq.) waas added 86 to a stirred and cooled‘f 2
~Abgut 20 C.) solution of phenykphe pr??c dichloride 21 (1 ecRfif= p.ﬂ,@!3
her (L.Smifetiodly T e trigthylamine wadtettoed (1 8
as aifowed to warmi to pRrEture. The mixtur SCONH2

filtered aadrhe filtrate was evaporated t

é:gp{ﬁ an oil/mixture. To rid thei
oil/mbtture of phenyl phosphonic dickori e oil/mixture was disszived

in EtOAc and washed twice with an HCI solution of pH 4-5. The organic
25 phases were dried with Na2S0O4, filtered and concentrated under

Sckeghitced pressure to give an oil. Then, n-butyilithium (1.2 eq.) was added
dropwise to a stirred and cooled (to about -80 C.) solution of bromoindole
11 (1 eq.) in tetrahydrofuran (5m||mm9|) ungler N2. At the end of theR R4
addition, the mixture was warmed to a 60 C. and tetrahydrofuran ¥

Sc,

RY

(1.2 eq.; 3ml/mmol) was added dropywisé éthe oil. Then the mixte
30 afas warmed slowly to about -1Q.£, and the reaction was quencheg., R

afer (8m|/mriﬁgpmg—gpl (k}w‘x} /as U@t%}f to aghigye.a phof f%oug\%“f RRS
N

1,825 GT/1:82605/68406 CONH,

31

Scheme 9:
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evaporated in vacuo. The aqueous phase was extracted with ethyl acetate

and the combined organic layers were washed with brine, dried over

Na2S04, filtered and concentrated under reduced pressure. The crude
waroslgatsywas purified by chromatography on silica gel (eluemetas2o00s/004063

C6H12/EtOAcC : 9/1 to 0/10) to give the compound 5 30. METHOD Y

Suzuki cross-coupling Pd(PPh3)4 (10% mol ), a solution of Na2CO3 (6 ,,

eq.)in HX (2M) and a solution ofré: IkyI or heteroaryl boronR¥'aci

i %0.3M) were added toRg gtirne

o,or triflate substituent), n d€ga; sed toluene under 1

€ o) w{f‘e was ;Qg&pﬁate,g-under MicrOWave,irradiation at aouTF’l‘me'g%2
R gosgrtlng—mafeﬁal re @- Aigt was-added and fhe Teactiams,
wvas extracted with EtOAS: dried and concentrated. The~¢

re m;pwas purified by column chgprﬁat%raphy on silica gel (PEéEtOAc

8/ 3to afford 37. METHOD 15 Under a nltrogen atmosphere & chy

reActidf i was charge
(1.5 eq.), cesium carbonate (2 eq.) and the aryl
halide 5 or 16 (bearing an halogeno or triflate substituent) (1 eq.), followed

perature, dilut& utylmethyl ether g :

f||t;ered thrarigh a plug of celite, tRie d E,g%zke being.éther wvas
butylm tﬁw etherMetited filtratg® rated imrvacuoto .@
@o riteCaihd was redissolve t- Miethyl ether. This ofgagiic HN—oxide

layer filtrate was washed twice with Water and once with brine bagore
beirfg dried on Na2S04 and filter é .25 The solvent was removeibirx
vactid to yield the crude product, w?uch 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 (I OmL/mmol). The
Se 1 media was cooled to about OC in an ice bath, and a solution 30
of HC1 (iN) was added carefully. The aqueous layer was extracted w;,rth

EtOi@sC TRE 125 WO 2006/054182RC /|52005/004063 combi
deivith water, and th fHet
"

organi were washed with I{;lsC
and®’ N o b O
R4l O R i 3 P\ORS
o8 P~oR? Method Y \ OR Mothod H R \
CONH
N co,Et COzEL . 2

- N H
50,Ph SOZPh 38
S5or16

X= Br,,,080,CF, Method 1

, r*
RY AsfHet
AFIH ot Aﬂ Het
RE* g
o R4 G P*—-—ORB

RY O=g_ R Osp_ 3 Method @ RY
RS, FoR® Method H OR O \
\ COEH H HN._INOXIGE
N ﬁ H—
H
39 40
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concentrated to give compound 53 as a colorless oil. METHOD AB In a
microwaves sealed tube, the compounds 17 (1 eq.) , formaldehyde (37%
wt 5 in water, 1 eq.), and morpholine (1 eq.) were added to t-butyl alcohol
wdmlisnsele The tube was heated under microwave irradiat@n wsdes n04063
pressure at about 170 C (maximum power input 200W, CEM discover
apparatus) for about 60 minutes. The reaction was monitored by TLC and
if any starting material rerhaRHsyiAREed B Eheated for about 45
minutes at approxmately 170 C. The solvents were evaporated in vacuo,

3 ietaenayaepurified by chromatography on silica
geI(MeOH/EtOAc 2(98) to give the compound 18. METHOD AC In a
mlcrowave4 tube, the compound 5 of, 6 (k«q.) was stirred with FR*
(5mimme |) and TMSBr (5 eq.) was edN tube was heated n@

5 irradiation under pke atabout 60 C. (maxf?’n wer
input 100W,-CEM discover appaﬁatu foizéibout 50 minutes. 2 ing,

Rﬁthet? Vaaradded amsl@omp 0.wa¥* colleatetbby filtFa .@ R cont
e3entative Examples of thé Adtiv pounds Tables"-and ’

am a non-limiting list of represen |¥§ compounds that may "0 be
prgp,a,réa By the methods an acccé?dlng to Schemes 1-16 provided above.
T§b[§,IO§Q@}poun%§tr Description _ 0 O-P-OEt 2a OEt Colorless
oil, 'H NMR (CDC MHz) S 1,33 (t, J = 7.1 Hz, 6H), 4.05-4.25 (m,
4H), 7.46-7,57 (m, 3K}, 7.78-7.87 (m, 21-1) ,31P NMR (CDCI3, 101 256,

MHzF)s' 1 ."3. 126 02006/0541&2 PCT/182Q05/004063 Compou d N
structu sption 1 Colorless ogj DCI3, 300 MHz) 5 @
0R.Hz, 6H), 2.7 (q, J= 7.%Hz,2H)>

2c P-OEt 3H), 133g J=
~0OR?

? iﬁ P
o ] g o RS DRS Mothod Q RE\@%—{O
etho HetN-
CDzH Method H ;\ _/HEt E— N Hn—Oxide
N N H

46

-..

44 45

Scheme 12: Phosphinate Heterocvcles

0 0
1 Method B - Method C n
Het.nr _Method A Het—p-0Et o2 HotPoOBL Het ZI OEt
OEt OK 45
not isolated
4 4 used crude
Het
Het Het . ;
o = & '-’ R O:.‘P__
¥ OPom s 1 OPom RT OMe
Method & RY Method H R Method K {
_— e ——
49 ’ N co.Et N conH, A CONH,
§ N H 52
5050,Ph 51

Scheme 13: Allcvl/Alkenvl/Alkvnv]l Phosphinates
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(in, 4H), 7.37-7.4 (in, 211), 7.58-7.69 (m, 2H), "P NMR (CDCI3, 121.49
MHz) 5 19.53. F3C _ O P-OEt Colorless oil, 'H NMR (CDCI3, 300 MHz) 6
1.35 (t, J=7.05 Hz, 2d OEt 6H), 4.05-4.26 (m, 4H), 7.62 (td, J = 3.9 and
Wb&dd@ﬂﬁhh‘k)} 7.8-7.83 (m, 1H), 7.97-8.1 (m, 211), 31P NN|Rp@ﬂ§j@)5/g}g4063
121.49 MHz) 5 16.4, '9F NMR (CDC13, 282.4 MHz) S 9.27 (s, 3F), MS
(ESI, EIl) 7n/z=283 NC O P OEt White solid, 'H NMR (CDCI3, 300 M%—(z)

61.3 05 Hz, 2@ OEt 6 -4.25 ), e, J 5.3

Al g M *7*3’59%81% @n% j, PRMR (COCIZ,
121.49 MHz) 6 15 12, M8YESI, El) m/z = 240 fH). Br t\O P-OEt 55
Colorless oil, 'H NMR (CBCI3, 300 MHz) 3 1.345t, J= 7.05 Hz, 2f OE}S:soiated
6H), 4.05-4.21 (m, 4H), 7.32-7. ?}%(m 1H), 7.66-7.71 (m, Ill), ;7.73-7.78
(m, 1H), 7.92-7,97 (m, 1H# @Hy R(CDC13 121.49 MHDRS 16,37, MS

(ES) m/z =Iegim8RI4Y 8Mb-ORreGoloresst NMECDC13,
300 M¥Z)S T35, J= 7 oot OET 6H), 4.04 —AFON253 (t,
J= 1.8 Hz, 111), 7.65 (d, ¥ 1.4 Hz, 111), 7.7 (d, J= 1.8Fz, §H), 31P NMR

(CDCI3, 121,49 MHz) 514.78. ¥ 8lorless oil, 'H NMR (CDCIZ/300 MHz)

5134(tJ 7.05 Hz, 2h/OEOEt6H)406422(m 4H)544(dJ 47.4

9 9
Alk—P—Cl Method D Alk~P—OMe
Cl  teq. MeOH Ci
58 55

Scheme 15: Alkyl Methyl Carboxamides
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Scheme 16: Phosphinic Acids
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WO 2006/054182 PCTRB2005/004063 Compound structure Description

Co O O Colorless oil, 1H NMR (CDCI3, 300 MHz) S 1.34 (t, J= 7.05 Hz,

-OEt 611), 4.04-4.2 (m, 8H), 5.86 (s, 111), 7.48-7.54 (m, IH), 7.68-7.7 2i
wethRIk@Et (m, IH), 7.8-7.87 (m, 1H), 7.93-7.98 (m, 1H), "B 005004063

(CDCI3, 121.49 MHz) S 18.45, MS (ES') m/z=287 (MH). CI 0 P-OEt

Colorless oil, 'H NMR (CDCI3, 300 MHz) 6 1.35 (t, J = 7.05 Hz, 2j OEt

6H), 2.39 (s, 3H), 4.05-4.21 (m, M§tBo8% 7 36 (m. 1H), 7.5-7.6 (m, 2H),

3tP NMR (CDCI3, 121.49 MBz) 5 17.18, MS (ES+) ink =263.2 (MM). O

Coloﬂbesiidﬂbwm(@@@‘ﬂmi@@m[f/l he) 8di®dqlydies7185dHE Bk /Pr@bing

scl?éfl’)e M&ZS({H "bﬂ Zn%l&r@%&ﬁ& t%%bé?eg %jr?néiglu%g)fmggtm Sc%zemes

8.04-8. 1H), 31P NMR (CDC13, 121.49 MHZ) S 18.84, M
1- m/zMezl@ﬁ%u% (ﬁ»@ RcbH b @emmmmwm@ss@@mg the art of

of 6 ecific
o o SO S le BAS e

DCI3
Coﬁlz’f‘&@ﬁ\ﬁﬁ%%rﬁe%ﬂ%“(ﬁs fﬁﬂ?&m%‘% %ébldf*\@n&%.ﬁ Z,
AB-hﬂdM@ (cmﬁioda@p@a HZ)OSH, 32W, ¥ i Xz n2n fRoisisdtrbdpardigthe
g %qg 849% 3H), 4.03-4.16 (m, 4H), b--OEt 7.06-71 (m 111),
°°‘P%°‘%n (Rt BEFYERMR (CDCI3, 121.49 MH2) S 19.21, MS (ESI, E1) ink
= 245,13 (MH". F3C Slight yellow oil, 1H NMR (CDCI3, 400 MHz) 5 1.37
MEEHE205 2 OR Hz, 6H), 4.11-4.28 (114H), 8.046-8.048 (m, 111),

8.238:8r6h et Of Ot &y wls? 6uBrdd 3vith LibtiF MR (PG!S, eq) and
m%t%%igaggly (I?LI.ZI) eq.) in & pressure tube and the mixture was degased with N for about
15 minutes. Then palladium tetrakis (0.05 eq.} was added and the mixture was stirred
under pressure at about 85°C ovemight. The next morning, EtzO was added to the
reaction and the mixture was filtered. The filtrate was evaporated and the crude was
pwified by chromatography on silica gel (eluent: petroleum ether/EtOAc from 8/2 to
6/4).  Alternatively, the reaction can be performed using 10 volumes of 1,2-

diethoxvethane under the same conditions.
MUTHODB

All the reagents (1 eq. of diethylphosphonate 2 or dimethylphosphonate 19, 6 eq.
of sodium hydroxide and ethenol or methanol (3mi/mmol)) were stirred at room
temperature for about 5 hours. Then, ethanol (or methanol) was evaporated in vacuo and
the mixture acidified with HCI 2.5N to reach pH = 1. Then the mixture was saturated
with NaCl and extracted with ethyl acetate. Combined orgahic layers were dried over

NapSOy, 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 Ny with
thionyl chloride (3.6 eq.), dichloromethane (Smbmmol} and a few drops of
dimethylformamide for about 5 hours. An aliquot was taken and put in dry methanol and

EfsN to monitor the reaction. When the reaction was complete, dichloromethane and
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S F3C 14.36, MS (ESI, E1) m/ = 351 (MH+). F Slight yellow oil, 'H NMR
(CDCI,, 400 MHz) S 1.36 (t, J = 7.07 2r/~ PO-OEt Hz, 6H), 4.08-4.26
(m, 4H), 7.49-7.52 (m, IH), 7.67-7.73 (m OEt 111), 7.85-7.89 (m, 1H), 3P
wiiMiRs(€3D€33, 101.256 MHz) E 14.73 F3C 128 WO 2006/0p41882005/004063
PCT/IB2005/004063 Compound structure Description (d, J= 7.8 Hz, 1P),
MS (ESI, %I) ndz = 301%'}/' t% Iorless oil, 1H NM%G 6-DMSO, 300
gy 8IS (TR iRRupnSs Ve LvAROR i) vacyg O give an oil
wifveptupletrdinGier Mz, , 2t P-O 1H), 4.02-4.11 (m, 4H), 7 84-7.94 (m, 2H),
8.04 (brs, 1H), 31P NMR (d6-DMSO, 121.49 MHz) 8 15.12, MS (ESI, El)
MBEIHOD N 282.3 (MR). F. Yellow pale oil, 'H NMR (CDC13 300 MHz) 6
135(,J=7.05 2uP ,EtHz 6H 4.07-4.22 , 7.25-7.29 (m, 1H),
7.37 0 A55GRs. %f@flﬂépboszﬁ%m Sichrip 1P T, RS el ipamy drous
dlééql?ﬁrﬁgﬂ%ﬂél l(&g (6hL e&xﬁa&%ﬂoi%%ﬁl&ﬁgﬂg%nﬁ]g Ja@m%lﬁkﬂbgkl;va:i ggded
ooures oi z
G T35 B BB LB S, FSABS G5 o .04 oD
Tﬂd z;e%ﬁ))mm:&*ﬂrénwaé tedirreB 4t Z‘dbin(lﬂ&ﬂ@bk‘)a,‘cﬁré&ﬁ@ﬁﬁ QDE:B&@ Zn{mmzh-l ywas

BBNE S DS T iEl S S 5 8 St v

dldlmﬂﬂ@—(lm @H)bm@so@gasﬁﬂmbsswzwe@mn@c’em @@mﬁa@@m&@ﬂuwd

rgéglﬂreg 93rg- gﬁl@@’(ﬁH)WZszélﬁiﬁéd(r% Eﬁr&n%?g%rzﬁ)h%’mm?’ 14O Eéls%gfuant
NMR (d6-DMSO, 121.49 MHz) S 18.35, M &1 ) m/z = 255.06 (M

ClefitRésoil, 'HRMR (@8-DM&ETE00 MilpyFtviaygphosshpmsse 19 or
diethylarviphenylphosphonate 2.

METHODE

The diethylarylphosphonate 2 (1 eq.) was stirred under N; at room temperature
with bromotrimethylsilane (10 eq.) and dichloromethane (Sml/mmol) for about 5 hours.
Then the bromotrimethylsilane and dichloromethane were evaporated to give a yellow
oil. Next, oxalyl chloride, dimethyiformamide and dichloromethane were added under
N, and the muxture was stirred at room temperature overnight, following which the
oxalyl chloride and solvents were evaporated. The oil in dichloromethane solution was
stirred and allowed to cool to about 0°C, and ethanol or methano! (1,12 mI, 19.04 mmol)
was added under N, followed by the dropwise addition of triethylamine. The mixture
then was warmed to room iemperature. The solvent was evaporated and the resulting
product was purified by chromatography on silica gel (eluent: CH,CL/EtOAc : 8/2) to
afford the compound 14.

METHOD F

To a stirred solution of diethylarylphosphonate 2 (1 eq.) in dichloromethane
(5ml/mmol) was added bromoirimethylsilane (5 eq.) at room temperature under Nj.
After about 3 hours of stirring at room temperature, the solvent was evaporated and
dichioromethane (Smlmmmol), 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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Hz, 6H), 2.37 (s, 3H), 3.97-4.09 (m, 4H), 7.49-7.57 (nn, 211), 7.69 11 2x

P OEt OEt (brs, 1H), 31P NMR (d6-DMSO, 121.49 MHz) S 15.74, MS

(ES) m/z = 309.24 (MH). Colorless oil, 'H NMR (db-DMSO, 300 MHz) 8

wh3dblosk®y .05 O L 2y P OEt Hz, 6H), 2.34 (s, 311), 2.63 (s ?asteeDdlies

2H), 3.94-4.05 (m OEt 4H), 7.29-7.31 (m, 2H), 7.44-7.45 (m, 1H), 31P

NTMR (d6-DMSO, 121.49 MHz) S 18.71, MS (ES1) in/z = 257.4 (MI").
(3relmsmelran SRR ErRishis o860 NTi% 7 oen Baigh apbydrausthspe! (1.2
eq HEadHidda thwWise/iO Py O ddwhid S2ilfiod 2Rp3nddt{sm@ Ty Bid)ne.

2.55-2.6 (m, 2H), 3.94-4.05 (m, 4H), 7,27-7.36 (m, 3H),,31P N
Thed@ﬁézﬁa?ﬁ%wﬁm% F%?%iﬁs" e i%‘i%@g‘%fnﬁ}l\@z@%om
the20066&# bB 22 RGTHBRUIBH/ND 40 63num pusinvl struct spdiD e Sdriptident was
Colorl oil, 'H NMR , 300 MHz) S 1.28 (d,J=7.0Hz, 2aa-0
e"@ﬂﬁ,&{f@% éfv?:la‘?.ﬁoﬁi‘?(f’%%ﬁgw (in, 1H), 4.13 (m, 4H), 7.36- P-OEt 7.45
PR ); 7-58-7.75 (M, 21-1), MS (ESI, El) m/ = 257 (MH). OEt_ O Brown
~~oil, 'H NMR (d6-DMSO, 300 MHz) S 1,22 (t, J= 7.2 Hz, tab P-OEf 611),

2.3 B3k 302eRa(% 4P sql) S3m/addeardbhhist 57 a /a8 dvdled
211), 31P NMR (d6-DMSO, 101.256 MHz) S 18.62. O Yellow oil, 'H NMR

(to(dBoMEO B0LMER & bidlindsid BiHZ, ef 1 1nbdh By STHF )1 0ml/mmol)
.93-4.03 (m, 4H), 7.29-7,.32 (m, |H), 7.4-7.49, tae OFt (m, 2H), 31P NMR
A St B e e e PR
chifetibuedibshlontiE Stabdhim S ~424 3Ty pbaspiRs@Rbloride (1.2 eq.) was added
dropwise to the solution at the same temperature. The reaction was allowed to warm
slowly to about -40°C (TLC monitoring, eluent CH>Cly/ ETOAc 9/1). Water then was

added. Extraction with ethyl acetate, drying and evaporation led to a crude oil that was
purified by chromatography on silica gel to give the compound 16, S or 26.

METHOD X

A stirred and cooled (to about 0°C) solution of compound 5, 16, 26, 28 or 30 in
methanol in & pressure tube was saturated with NH, gas for about 10 minutes. Then the
mixture was stirred at about 50° C overnight, and after TLC monitoring, excess
ammonia and methanol were evaporated in vacuo and the crude purified by

chromatography on silica gel to give the carboxamide 6, 7, 27, 29 or 31.
METHOD I

Lithium hydroxide (14 eq.) was added to a stirred solufion of compound 16 or §
in tetrahydrofuran (20ml/mmol) and water (20mb/mmol). This mixture next was stirred at
room temperature and monitored by TLC. Ifnecessary, 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 agueous 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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| OEt O Yellow oil, 'H NMR (d6-DMSO, 300 MHz) 8 1,24 (t, J = 7.05 Hz,
6H), 2.28 (s, 3H), 2.42 (s, 3H), 3.96-4.06 (m, 4H), 7.22 (td, J P OEt 2ag
OEt =,4.2and 7.5Hz,1H),7.41(d,J=7.5Hz,111),7.62(dd,J=7.5 and 13.8 Hz,

WiH)RARMMR (d6-DMSO, 121.49 MHz) S 20.29. O Oil, 'H MVRHGRGRH63
300 MHz) S 1.32 (t, J = 7.05 Hz, 6H), F OEt OEt 4.04-4.19 (m, 4H),

7.12-7.19 (m, 2H),.7,78-7,87 (m, 2H), 19F 2ah NMR (CDC13, 282.4 MHz)
S -16§?1‘§2 ﬁz&*ﬁ@ﬁﬁé%@%@- Wf&%%fﬁ@n e lgrReibane (Aplimsolor
DNV Brh(CEG1BpS@eMbizR Ik BB dd,) Jna a8 d8dHR]16WId 4.0 8:d 2BiBn 4 EDCI

6.96-7.04 (n:4 1 7.30-7.38 (m, P-OFEt tat QEt 2H), 31P NM DCI3,
0 398 el Lol TR el Bl B S B2 ARG oo
temperAIBE: GHERRhtM SHESKEI Mg the REXIHMHGY. Washedwaily WatMR a pH of
S—égj ~a'x¥a'\4a 1%01%7%9? Qe?e ]diligd(t ﬁi]térz&%@ ’ccangeﬁ'ﬁgtegt . aﬁdgr g«?cl&c@c? %_xlgssm'e.

H), 2.89 (q, J="7.5 Hz, 2H), 3.97-4.07 2ao0/ P-OEt (in, 4H), 7.29-7.41 (m,
Thopyswitmg o15% 3P aind Py ahraagioseply O fidisa 5ob (et 3 @z EtPAc)

to BROUMBWES-PSO, 121.49 MHz) S 18.71, MS (ESI, EI') m/z = 243 (MH).
130 WO 2006/054182 PCT/IB2005/004063 Compound structure

mviBeswpigtion O/ Yellow oil, 'H NMR (d6-DMSO, 300 MHz) 3 1.23 (t, J = 7.05
0 Hz, 6H), 3.81 (s, 3H), 3.96-4.06 (in, 4H), 7.15-7.32 (m, 3H), Zap P-OEt
7.44L7 B1nfserovidye" bl R d@DpasO, $24149 WHeg) Svid  Filired BritMBME

(5%@?9565519&56%?16@}@1}”@ QBN A M (ARAIMB0 3R MHEAL S &6 hve
irradiations u;f&er pz"essure at about 60 °C (maximum power input 100W, CEM discover

apparatus) for about 50 minutes. DMF was evaporated in vacuo, and the mixture was
put in a pressure tube. Trimethylphosphite (4ml/mmeol) 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 (1IN} was added dropwise. The mixture was extracted with ethyl acetate,
and combined organic layers were washed with HCl (IN) until no HP(OMe), remained.
Next it was dried, filtered and concentrated under reduce pressure to provide an oil, and
the resulting oil was purified by chromatography on silica gel to give the compound 16

or7.
METHOD L

To a stirred and cooled (1o about 0°C) solution of ethyl indole-2-carboxylate 10
(1 eq.) in DMF (2mVmmol) under No, 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, elnent dichloromethane); a small
amount of water then was added carefully and the DMF was evaporated. The crude
residue was dissolved in ethy! acetate and washed with water and brine. After drying
and evaporation of the solvents, the compound was purified by chromatography on silica
gel (eluent: CgHin/EtOAc 9/1 to 7/3) to give the ethyl l-phenyisulfonylindole-2-

carboxylate,

To a stirred solution of ethyl 1-phenylsulfonylindole-2-carboxylate (1 eq.) in
DMF (2.5ml/mmol) under Ni, was added a solution of bromine (4 eq.) in DMF
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tag O 3.94-4.07 (m, 4H), 4.56 (s, 2H), 4.61 (s, 2H), 7.28-7.37 (m, 5H), 11

P-OEt 7.5-7.72 (n-4 4H) 31P NMR (d6-DMSO, 121.49 MHz) S 17.97; OEt

MS (ES) m/ = 335 (MH) Colorless oil, 'H NMR (d6-DMSO, 300 MHz) S

wh3détoshm27.2 tar - 0 Hz, 6H), 3.97-4.03 (ra, 4H), 7.43-7.5600e21dds/004063

7.65-7.7 (m, 211), 11 P-OEt 31p NMR (d6-DMSO, 121.49 MHz) 8 18. 6

MS (ES) m/z = OEt 271.2 (MH) NC Oil,'H NMR (d6-DMSO, 300 MHz

(0 5m3anERoY) = s ps B PHHE BE EEY 45 @O%A%H@%ﬂzﬁfw hpry ous,
foll6Si Wddimyak) Wiz BB (ghdQirt MG, vl oA S Mtkty }nGH BiOR oS ethane

it e s e e T
evePoBIEKita @HOB #1865 7y8lom oiH)PURMIRI(16-DMSDIAaphy RiHs)iS: gel
P R R GBI 1

mitRoBW), 4.04-4.13 (M, 4H), 7.82-7.90 (rn, 1H), 7.96-8.01 (m, 1H), P-OEt
~tau OE 8.15-8.18 (m, 1H), "P NMR (d5-DMSO, 121.49 MHz) F 6 12.83

(d, Jf I;?i@&ﬂel af $F§>} 19F NMRa(ﬁiﬁdﬁMﬁteﬁ%Z} 4 Mﬂizdiuﬂx%elaﬁq {De9/8ol.),
.Hz )" E rmf/z = 25 de-DMS
tri ‘1. 3 vﬁ{ogm M%?% m zH 1‘“7 i m? trile

(303535?&%&:165 (mas 2tyed 841 Baiwd %@Et@ﬁtﬁa@@ mﬁmﬂqmmm NM;ere mbe for

ab(g I\I/}l.l%l(l)it 12&1%?\/'%%@%§ gO eM%miEéel, %%%{1% Ta% gé(gﬁlﬁlac%d wath

oIorIess ol O0MHz)S1
dicBlayormnaiang; ﬁhewmnmgpmglﬂ% wrﬁ'sﬁﬂeﬂi a?@?ﬂeeemﬁa’ﬂ@ Hném)mﬁed
by%a%éra]:hl} on NME (E@@%ﬁeﬁ%é’é&%ﬁ%@e&k@fs@@/m to give the

compound 32 as a mixture of enantiomers E and Z (which are separated by preparative
HPLC).

METHOD N

Bromobenzene 1 (1 eq.), dimethylformamide (Iml/mmol), triethylamine (3 eq.)
and anilinium salt* (1.25 eq.) were put in a pressure tube and degassed with N for about
15 minutes. Then palladium tefrakis was added and this mixture was stirred at about
85°C overnight, following which the solvent was evaporated and water was added to
achieve a pH of about 5-6. The mixture was basified with NaHCO; until a pH 8 was
reached, and then extracted with diethyl ether. The aqueous layer was acidified with HCl
(IN) to reach a pH = 1, and exiracted 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 (/. Am.
Chem. Soc., 2681, 123, 510-511).

METEOD O

Tetramethylorthosilicate (1.2 eq.) was added to a stirred solution of compound 14
(1.2 eq.) in toluene (4ml/mmol) under No. 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 friethylamine (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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WO 2006/054182 PCT/IB2005/004063 Compound structure Description O
Colorless oil,'H NMR (CDC1,, 300 MHz) S 1,31 (t, J= 7.05 Hz, 11 P-OEt
313), 2.32 (s, 6H), 4.03-4.15 (m, 2H), 7.15 (s, 1H), 7.42 (d, J = 3b OEt
wikB280kiz54241), 9.64 (brs, 1H), 31P NMR (CDC13, 101.256 Mpt#), {28 364063
MS (ESI, El) m/z = 215 (MW). _ 0 Colorless oil, 'H NMR (CDCI,, 300 MHz)
8 1.3 (t, J = 7.05 Hz, F/P-QEt 3H), 4.02-4.11 (in, 2H), 7.09-7.16 (m, 2H),
aftr FRUFTERYATAZIGN WRORPIs St AR SHRPETERAVIR (RHSE B e g opisve
a pi06H(Ebolit)s-8'P ThVRffa Gd:3, WAkl RBacMi #)ifh 26h Vel afmll ii¥Zorzanic

P BTG, R R SPGBt g et
an@conQit EBAmpdH) 309658, 18wy SHY, BIPENMRA(CDGISH10B258:ikkZ) by
o R R o S R S ety T St
Aird9 3H), 4.04 (quintuplet, J = 7.05 Hz, 2H), 7.27-8.09 (m, 5H), 3IP 3e
—P-OEt OH NMR (CDC13, 101.256 MHz) 8 16.59, MS (ESI, Et) m/z = 212

E)Mgl@eﬁgﬁi%élfﬁ@ibﬁldf\i@é@?Qﬁ@@P) MHZ3t8a003 820md/ M Pz added
P-OFEt , 4. intuplet, J=.7.05 Hz, , /.51 (t, J=1,8 Hz, 1H), H.H

i i1y G L5 6 (VP AR 1308 N 1 et
ThiHhi 3hR NMR{EIICRE ri2ht40fftHehiBhlbatet, WiS {8t Ebl rive m@Bbnol was

MH). lorl il,'HNMR C1l N ,

e RS PSR A S e
migguintipetxJaetzdvith oyl 2REHE. Shener@mic PieEer. 59 iltiad Hijteredgand
coﬁ@éﬁtr%/l{éa: uﬁ)dwgﬁ&&a@ %@ssﬁg&w 'Elﬁ))d@ %@ﬁuﬂ\ﬂ& (gysbhﬁﬁ)ﬂawgraihy on

215 (l H") _
silica gel (eluent: C¢Hi2/EtOAC) to give the compound 16.

METHOD Q

The compound 18 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 (about 15 hours). Then the mixture was diluted with dichloromethane and
extracted with a2 mixture of saturated K,COs / HpO (1/3). The agueous layer was
extracted three times with dichloromethane. The combined organic layers were dried
over NaySQ,, filtered and concentrated under reduced opressure (TLC:
dichloromethane/methanol = 9/1). The crude product was purified by chromatography

on silica gel to give the compound 22.
METHODR

In a microwaves sealed tube, the compounds 11 (1 eq.) and 23 (1.1 eq.} were
added 1o toluene (8ml/mmol) and iriethylamine (3.3 eq.) and degased with Ny for about
10 minutes. Then PA(PPhs). 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 tubs was
heated for about 30 minutes if necessary. The solvent was evaporated and the crude
product was purified by chromatography on silica gel (eluent: CsHi»/EtOAc 1 8/2) to give

the compound 5.
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Colorless oil, 'H NMR (CDCI3, 300 MHz) 6 1.25 (d, J= 6.9 Hz, 6H), 1.31
(t, J= 7.05 Hz, 3H), 2.88-2.98 (n4 111), 4.03-4.13 (in, 3h -&001i P OR
2H), 7.35-7.41 (m, 2H), 7.60-7.69 (m, 2H), 11.26 (brs, IH), 31P H NMR
WeDEI8;421.49 MHz) 6 21.85, MS (ESI, El) ink =229 (MH)»L328M@5/004063
2006/054182 PCT/1B2005/004063 Compound structure Description O
MrASass oil, 'H NMR (CDC13, 300 MHz) 8 1.32 (d, J = 7.0 Hz, 3i P--OEt
=235 (a, 3H), 4.04-4.14 (m, 2H), 7.32 (s, 1H), 7.45-7.59 (m, Cl OH

211);,8, 28 (SRR IMRHCRCAR AL AP mg&g@%%%% E@mfe added

Colorless oil, 'H NMR (CDCI3, 300 MHz) 5 1.3 | _ .
to gokrpne (§pi/nupd) and then dpgaseRwith, N4)07eREbrE R (MY soEtafmEpsriod.

NE&H)P&OA LY, 19 abheDbi, ddiidO s (Ri8ed Bh B4R MMRVACR B microwave
. 121.49 MHz) 8 21.13, MS (ESI I%IE m/z= 263 (MH). H3CO Colourless oll,
(

g AORIRR BTSSR ALYl 035 (fpisngmy powkranyt 3093 CEM) disqguer
apfariniyetadsni40 Himatd), ThoSedc00: Mas SKAAtAMI OF 1), 26817 244 éAkting

H),,10.25 (brs tP NMR (CDCI,, 121.49 MHz) 6 20.36. F3C Light
S P R (GBS SO0 T B E A BU3io & Pty
174°C5 (RAnHIpIEIN) 5 Prhizol ise106-(hrsd 1e)s812@n0Vas @HrAHEEY(irathy]

actkit): 87hL @Jﬁrbﬁff%’ il c(qg%elly)%:x; W&S%&@d Eﬁg g,‘c%‘f’lcél%g{leqzmder
15.19, MS (ESI, EI') m/z=322.99 (MH?. F Light orange oll, 'H NMR
reded [BeS00M A AP Smdy producy wes By bHipmaegsmyion)silica gel

(ki eRle bW mRTACH) /18- R 38k Ebh Q&g 13 3%, 7.27-7.35 (m,
111), 7.4-7.43 (m, IH), 11.37 (brs, H3C 1H), 31p NMR (CDC13, 121.49

MHZ)\ Geldve(fl de RL4M KMo 655k BHAW2 50289 4MSHdn ellovdst 5
oil, 'H NMR (d6-DMSO, 300 MHz) 8 1.18 (t, J = 7.1 / QHOET Hz, 3H),

hoyrg7 3 97 (m, 2H), 7.55-7.67 (m, 3H), 7.98-8.18 (in, 3r
METHOD T

Pyridine (1 eq.) was carefully added to a vigorounsly stirred solution of alkyl
chioroformate (1 eq.) and aryiphosphinic 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 NapSO4, the solvent was removed in vacuo to give the

compound 23.
METHOD U

Alkyl or aryl bromide (0.15 mol) was added dropwise to a mixture of magnesium
(3.6 g) and dry tetrahydrofuran (40 mL) under N, atmosphere at about 50°C, After this
addition, the reaction mixture was stirred at about 30°C.
for an additional 1-2 hours to aliow the reaction to run to completion. Then the mixture
was added dropwise to a solution of triethyl phosphite (0.1 mol) and THF (25 mL) at
between 40 °C. to 50 °C. in N, atmosphere, and stirred for about 3 hours at about 50°C,
After removal of the solvent under reduced pressure, the crude product was distilled

from the semisolid residue in vacuo to give the compound 24.

METHOD V
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3H), 8.53 (d, J = 8.4 Hz, 1H), "P NMR (d6-DMSO, 300 MHz) 14.76, MS

(ESI, El) m/z =237 (M1). Yellowish oil, 'H NMR (CDCI3, 300 MHz) 5 1.25

(d, J= 6.9 Hz, 9 6H), 1.31 (t, J = 6.9 Hz, 3H), 2.70-3.00 (try 1H), 4.00-4.20
womoeeQkiBs OEt 2H), 7.89 (d, J = 5.4 Hz, 1H), 7.25-7.36 (MrhkihoTeldoss

(d, J = 13.5 Hz, 1H), 12.22 (brs, 1H) "P NMR (CDCI,, 121.49 MHz)

17.93, 19F NMR (CDC13, 282.40 MHz) 6 -112.35 (m, 1% 133 WO )

2006705 4182 R AES0D5 /004063 ICESIA S adH SDRbEPHBHeated in

O oyl @ st Sl 2 tlon was
= ), £.94-9. m,, , 4.0U/-4, n,Ut' ,
m%l&%“zgksr Ihsi,g %*?éélfﬁ%;%ﬁ%{@}?&%@él@% ST ST PR %f&‘zﬁ 5.5
hotiRL. ATHAHZS bTafidy MS: (ESkeE ut/the BEAR (vil). oNFoBeidusldsgoik and
'H-NMR DCI3, 3 S1.33@%,J=7.05 0Hz. 3 4.1 intuplet, J
pud 0B S B hirier 29 G 2ol Otiau S b ind YL bR uha

25%.55-7.60 (m, 1H), 12.16 (s, 1H), 31P NMR C1 (CDCl,, 121.49 MHz) S
15.63 (d, J=9.20 Hz, 1P). O Colorless oil, 'H NMR (db-DMSO, 300 MHz)

MEHABW J=7.2 P-OEtHz, 3H), 1.17 (t, J = 7.5 Hz, 3H), 2.32 (s, 311),
2.61(q,J=7.5 i3vOHHz, 2H), 3.81-3.9%},6%?%, 7.21 (brs, 1H), 7.29

(brs, ‘PIAFEP 1) S 3PN (de!B brogRndoled hKlga) was
adi48 (ESHwise n-BROIEEIVIL)(VRllen)oilmbENMR (dGARMSEho3O0IMHajStes,

I Rl AT OB (L ety

draaisEss Mez)Sneead, abcalioW) fale il e MBR{WB MSOYB0BidiHL) Hout
1,19 (t, J = 3z, P -OEt 6.9Hz, 3H), 2.30 (brs, 3H), 2.45 (brs, 311), 3.87
-9¢oifintenslenajotained for about 15 minutes. This was followed by the addition of

methybmagnesium bromide (1.1 eq.), and the mixture was allowed to wamm to about

-40°C for about 1 hour, after which it was quenched with waier and extracted with ethyl

acetate then dichlorome;thane. The organic layer was dried over Napy$Q,, filtered and
concentrated under reduced pressure. The crude product was purified by chromatography
on silica gel {eluent: CH,Ch/AcOEL : 9/1 to 7/3) to give the compound 28.

METHOD X

Dimethylamine (1 eq.) waas added dropwise to a stirred and cooled (fo 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
temperatare. The mixture next was filtered and the fltrate 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-butyilithium (1.2 eq.) was added dropwise to a stirred and cooled (to
about -8C °C.) solution of bromoindole 11 (1 eq.) in tetrahydrofuran (Sml/mmol) under
Ns. 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

(8mi/mmol}. HCl (IN) was added to achieve a pH of about 5, and the solvent was
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OH 7.5Hz, 2H), 7.18-7.27 (in, 2H), 7.57 (d, J = 14.4Hz, 1H), "P NMR
(d6-DMSO, 101 MHz) S 15.79. 0 Yellow pale oil, 'H NMR (d6-DMSO, 300
MHz) 6 1,17 (t, J= 11 _3aa POEt 7.05 Hz, 3H), 2.27 (brs, 6H), 3.85

wayiniplely) = 7.2Hz, 2H), OH 7.23-7.27 (M, 1H), 7.37-7.48 a2kl iBo63
NMR (d6-DMSO, 101 MHz) 8 16.92, MS (ESI, E)m/z = 215 (MH'). Pale

yellow oil, 'H NMR (d6-DMSO, 300 MHz) S 1.17 (t, J = 0 7.1 Hz, 611),
evad@4t8192 (necrel T e SHPST (PhasH V9 re1omied, Wi Flolmoitsend the

cortBIMNRL R 484 PriFlvadidd. Shdimeine, RAMR LA RMTS), 404:&PGing
MHz) 8 12.80 (d, J= 6.5 Hz, 1P), MS (ESI, Eli)rn/z = 223 (MH'). 134 WO

corpgpBAiEh 1 BRIPC TABSEHSHIOHIES ComSolitdsr i Dekesiphurtst, by

chrbid ¥R (- BVER(a 2010 Midiz) T H1FRIOMN & 7951 Hz 0310), tol gl (fhe) coridfomd
Hz, 3H), 2.91 (g, J = 7.5 Hz, 2H), 3.89 3ae &001H P-O Et (quintuplet, J=
7.05 Hz, 211), 7.24-7.36 (m, 2H), 7.46-7.52 (m, 11), 7.74 (ddd, J= 1.2 and

3.8 Hz, 1H). 31P NMR (d6- DMSO, 121.49 MHz) S 15.66, MS
%ﬁ&i@?{ﬁ@ﬁg NC Oil,('H NMR (d6-DMSO, BOf))MHz) S 1.18 (t,
J= %@g@?g&éx{ﬁ%‘@sﬁxﬁéﬁ &N&b%j)gﬁ;eé. Fa 8N 0 d82581860n

(m 3a Et 111),'7.84-7.87 (m, 1H), 3 R (d6-DMSO, 121.49
of priz plisyh ar dptavparvERPYIRiG acidAg s FIOR @ R errs2tiagts, astiigred

solVHda)oP 4 ok 4 ét(bkarifelatiBaldkbho 3281 dtS ki sBihhng) 82 B Dds b tadtrbhe under
7.41-7.53 g{m, 2H), 7.59-7.6

(m,. P-OH 1H), 7.66-7.71.(m, 1H), MS )s
Nap B 3365 T A B RN RIS SIS S AT 15 2C
unfil I zstadthy ShBeBial 3 afied2 Y aed -Wa49aiied h) The-7ebetiom, thbfia was
ethféZ?eg\'%%h EtQAc, dried and concentrated. The crude residue was purified by column

chromatography on sifica gel (PE/EtOAc 8/2) to afford 37.
METHOD #

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 iﬁ {bearing an halogeno or triflate substituent) (1 eq.), followed by the
addition of anhydrous and degassed acetonitrile (0.6 ml. per mmol of aryl halide). The
tube was sealed and stirring was applied at about 80 °C. until the reaction ran to
completion. The reaction mixture then was cooled to room temperature, diluted with zert-
butylmethyl ether and filtered through a plug of celite, the filter cake being further
washed with butylmethyl ether. The filtrate was concentrated in vacue to remove the
acetonitrile and was redissolved in feri-butylmethyl ether. This organic layer filtrate was
washed twice with water and once with brine before being dried on Na,SO,4 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. overmight in trimethylphosphite
(10mIL/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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3ai P-OH 9 OEt (m, 11), F NMR (d6-DMSO, 282.4 MHz) 5 -109.3 (q, J=
8.2 Br Hz, iF), MS (ES) m/z = 283/285 (MH'). NC Oil, "H NMR (d6-DMSO,
300 MHz) S 1.19 (t, J = 7.05 Hz, 3H), P OH 3.87-3.97 (m, 2H), 7.55-7.65
WwWohobbR544835-7.91 (m, 1H), 8.03- 3ag 8.09 (m 1H), 31P NMBghPMSSeha063
OEt 121.49 MHz) S 11.94 (d, J= F 8.02 Hz, 1P), 19F IQMR (d6-DMSO,
282.4 MHz) -112.04 (m, 1F), MS (ES') m/z = 228.3 (MH'). O/,/,\ CI Oil, 'H
corhNARI(0GxDiv SOeB0N Maied with(HOIL IND 8rd 2 By aRalendigE dried and

corﬁéﬂfzﬁe%%c( ve Dmbtida%s 0y ddibdiebsRhe7.59 (M, 2H), 7.83- OH 7.91
(in, 111), 31P NMR (d6-DMSO, 121.49 MHz) S 11.26, MS (ESI, El) rn/ =

MIAELBAFMH?). F Oil, 'H NMR (d6-DMSO, 300 MHz) 5 1.19 (t, J= 7.2 Hz,
3H), P-OEt 3.9 4 (m 2H), 7.31-7.53 (m 3H), 31P NMR (db DMSO,
101 256mB3ab@dd sl 8185, (He donipdihis, TP)] a5 NMRAUSHPM ST % wi

. 282.4 F MHz) -110.71 (d., J= 19. -118. =
n iR SIS B B U BRI, o
tuhe @4 182005/08:40681Fabie i Dompourdesnissture Baberplioh °C olorassm

pox%r HF%O(W DMRP#300, Eggaﬁhg)' BCabout & imited - 1THE »ktidn was
1,36 (t, J= 7.1 Hz, 3H), CI O 4.03 (m, 2H), 4.38 (q, J = 7.1 Hz, 2H),
mopigrey. 83 Bl omhilrm e gs seeial ,fsm,l@ﬂpghﬂ\ﬁ\@?d’,mb?sa g9 for about

MRS PO 0 M 0t e st
H NM , 2)6 130 (t, J = 7.2 Hz -4.34 (m. 2H),
‘mgl%fﬁs’édlﬁﬁaﬁﬁ}l%ﬁ??’f?é%@?".%‘%t‘eﬁ?%ﬁq’)?% #5% .%ei?ﬁ%@ﬁé%e LB i

the/cO@pbea (18, 1H), 7.77-7,78 (m, 1H), 7.85-7.92
METHOD AC

In a microwave tube, the compound 5 or 6 (1 eq.) was stirred with DMF
(Sml/mmol}, and TMSBr (5 eq.) was added. The tube was heated under microwave
irradiation under pressure at about 60 °C. (maximum power input 100W, CEM discover
apparatus) for about 50 minutes. After cooling, water was added and compound 60 was

collected by filtration.
IX. Representative Examples of the Active Compounds

Tables 1 and 2 contain a non-limiting list of representative compounds that may

be prepared by the methods and according to Schemes 1-16 provided above.
Table 1

Compound structure Description

Q@
Ok
23 OEt Colorless oil, "H NMR (CDCls, 250 MHz) 8 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 (CDCls, 101.256 MHz) § 19.3.
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5b N O (m, 3H), 8.07-8.10 (m, 2H), 31P NMR (CDCI3, O,S,0 101.256
MHz) 6 25.24, MS (ESI, El) m/z = 594 (MH). Slight yellow solid, 1H NMR
(db-DMSO, 300 MHz) S 1,27 (t, J= 7.1 Hz, 3H), 1,36 (t, J= 7.1 Hz, 3H),
w2 3{msed), 3.94-4.06 (M, 2H), 4.44 (g, Sc C~\ O~ J= 7.1 blzr2deoé/@Roe3
(s, IH), 7.39 (s, 1H), 7.42 (s, N O IH), 7.53 (dd, J = 2.1 and 9.0 Hz, 1H),
7.65-7.71 O,~O (m, 2H), 7.77-7.82 (m, 2H), 8.05-8.11 (m, 3H), 31P NMR
CREBPRSO, 101.58¢°MMz) S 23.6, MS (ESI, El) in/z2eS8BE/M H). 136 WO
2006/054182 PCT/IB2005/004063 Compound structure Description F

Thick yellow o
1,44 (t,J=7.2
7.310--7.17
7.60-7.63 (m, IH)'7.89E7.93 (m, A1), '§ 07N &80

6 (in, IH),

i, 'H NMR (CDC13, 300 MHz) S 1,37 (t, J = 7.2 Hz, 3H),

. C 405440 (0 RID 7Bl iR

}-1082-7.3

s GPSTL 21'3321- J =175 Hz,

S@I,Zé’l—ﬁ?z 51 [2)5%—91 ﬁﬁgi 4.04-4.19

(CDC13, 101.256 MHz) 6 O ~O 3 D15 RyUR(BDC$87 38y FA- 7 BMR (CDCL,
-105.36 / (xn, IF), MS (ESI, EI) m#z.z0 550 dkl):. Thick yellow oil, 'H NMR
(CDC13, 300 MHz) S CI 1,38 (t, J = 7.05 Hz, 311), 1,46 (t, J = 7.2 Hz,

3H), O\P-0 4
=2.1and 9 Hz,

7-1.43

4.2 (m, 2H), 4.53 (q, J = 7.2 Hz, 2H), 7.35 5e gp-\ (dd, J
(m, IH), N O, 7.48-7,54

%%% 0 o T AR OO S5 & =705 B

(m, 5H), 8.07-8.

0,
2246, MS (ESI, EI) m?) = 566 (MH) 4 Phitkeyal dW) ol AN NRTCBT A8 He, 1H), 7.8-
300 MHz) S 1.23 (t, J= 7.5 Hz, 31%) (-, 37),(¥, <=8 1.65 Hiz, ZIHYMR (CDCL, 121.49 MHz)

2e

2f

Zh

Qﬁ_ﬂ
o
O
i

3 16.4, “F NMR (CDCls, 282.4 MHz) & 9.27 (s, 3F), MS (ESI,
EI) m/z =283 (MHY,

White solid, 'H NMR (CDCl;, 300 MHz) § 1.36 {t, J = 7.05 Hz,
6H), 4.09-4.25 (m, 4H), 7.62 (i, J = 3.9 and 7.8 Hz, 1H), 7.83-
7.85 (m, 1H), 8.02-8.12 (1z, 2H), *'P NMR (CDCl;, 121,49 MHz)
8 15.12, MS (ESL, B m/z = 240 (MH).

Colorless oil, '"H NMR (CDCls, 300 MHz) § 1.34 (1, J = 7.05 Hz,
6H), 4.05-4.21 (m, 410), 7.32-7.38 (m, 1H), 7.66-7.71 (m, 15D,
7.73-7.78 (m, 1E), 7.92-7.97 (m, 1H), *'P NMR (CDCl,, 12149
MHz) 8 16.37, MS (ES™) m/z = 292.9/294.8 (MH).

Colorless oil, "H NMR (CDCl,, 306 MHz) & 1.35 (t, /= 7.05 Hz,
6H), 4.04-4.23 (m, 4H), 7.53 (1, J= 1.8 Hz, 1H), 7.65(d, /= 1.8
Hz, 1H), 7.7 (4, J = 1.8 Hz, 1H), *'P NMR (CDCL;, 121.49 MHz)
5 14.74.

Colorless oil, '"H NMR {CDCY;, 300 MHz) 6 1.34 (, J=7.05 Hz,
GH), 4.06-4.22 (m, 4H), 5.44 (d, J = 474 Hz, 210, 7.51-7.6 (m,
2H), 7.78-7.85 (m, 2H), *F NMR (CDCls, 282.40 MHz) § -
209.67 {t, J= 47.4 Hz, 1F), MS (ES") m/z = 247 (MH).
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P-O"\ 1,44 (t,J = 7.2 Hz, 3H), 2.68 (g, J = 7.5 Hz, 2H), CI 0--\ 4.06-4.18
(m, 2H), 4.5 (q, J = 7.2 Hz, 2H), 7.3- 51 N O 7.39 (n4 3H), 7.47-7.52 (m,
2H), 7.59-7.76 (m, O=S'O 3H), 7.87 (d, J= 1.8 Hz, 111), 7.91 (dd, J= 1.5/
w4 zs2111), 8.07-8.1 (M, 21-1), "P NMR (CDCI3, 121.49 MbzhSiddcs
MS (ESI, El) m/z = 560 (MH'). Yellow solid, 'H NMR (CDC13, 400 MHz) S
1.39 CF3(t, J =7 Hz, 3H), 1,44 (t, J = 7.2 Hz, 3H), 4.09- ~~P-O\ 4.23 (m,
Soppppund;3 (qd, J SEIHHEE 7.2 Hz, 2H), CI O-\ 7.35 (d@escsitietd 9.2 Hz,
1H), 7.48-7.53 (m, 5g N 0 211), 7.57-7.64 (m, 211), 7.68-7.79 (in, 1H),
7.88 0=SOf(d, 0= 2 Hz, 1H), 7.94 (dd, J= 1.6 and 8.8 Hz, 1H), 8.04-8.1

(n, 3H), 8.16982 (m, 1H), "P N DC 62,'9F
NMR (CDC13, 23536fMHz) S NelB?J}‘gé% ?\‘“'/l"pé’%l@%‘%@%gﬁ &/ =7.05 Bz,
2006/054182 P 5004063 ﬁz%%ééﬁn% ¥ttfrd Bestiiptiorr=t. 7.68-7.7

600 (MH"). 21 Yellow sBft, 'H NMR f@DE38308 MbiZ)98-198 (@NEHE, *PNMR (CDCL,
7.05 Hz, 311), 1,46 (t, J= 7.2 Hz,18Hp M5 4524, QR dePf-(ms RHnALS5 (g,
1=7.2 Hz, 2H), 7.37 (dd, J Cl O~ = 2.1 and 9 Hz, 111), 7.51-7.67 (m, 4H),

7.80 (dd, Sh¥NOJ=1.5and|=7.8Hz, 1H), 7.84 (d, J = 2.1 Hz, p=S'O
111), 7.95 (dd, =\ 5and 8.7 Hz, 111), 8.07-8.17 /" (m, 4H), 31P NMR
(CDCI,, 101.2 758051 .64, WSTESH: ERYMB CBG7 (MR Sofid, 705 Hz,

'HAMR (CDCI3, 300 z) S 1.38DBr30 (3 Y OB H 2] B B, 46443 £y BB, 7.5-7.6
Hz, 3H), (m, 2H), *'P NMR (CDCls, 121.49 MHz) & 17.18, MS (BS") m/z

=263.2 (MH).
W
-

Colorless oil, 'H NMR (CDCl,, 300 MHz) 6 1.37 (1, J= 7.05 Hz,
B ogr  6H), 4.07-427 (m, 4H), 7.37-7.65 (m, 6H), 7.78-7.85 {m, 20,
OFt $.04-8.09 “m, 1H), *'P NMR (CDCl, 121.49 MHz) 5 18.84, MS
(BS™) miz = 291.17 (MD).

2k

AcO
d? Colorless oil, H NMR (CDCls, 306 MHz) & 1.33 (t, J ="7.05 Hz,
P—OEt
2 et 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 (ESL EI) m/z = 287 (MHD,

o Yellow oil, "Hl NMR {CDCly, 300 MHz) 6 132 (t, J = 6.9 Hz,
o @_Q_ﬂoa 3H),1.323 (t, J = 6.9 Hz, 3H), 3.84 (s, 3H), 4.03-4,16 (m, 4H),

| 7.06-7.1 {m, 1H), 7.3-7.4 (m, 3H), *'P NMR (CDCls, 121.49
MHz) § 19.21, MS (ESL EI") m/z = 245.13 (MHD).

FaC Slight yellow oil, "H NMR (CDCls, 400 MHz) & 1.37 (t, J = 7.05
2 Qﬁmgﬁt Hz, 6H), 4.11-4.28 (m, 4H), 8.046-8.048 (m, 1H), 8.237-8.24 (m,
é)Et 1H), 8.27-8.273 (m, 1H), P NMR (CDCk, 101.256 MHz) &

FaC 14.36, MS (ESL, EI') m/z = 351 (MH").
R Slight yellow oil, "H NMR (CDCls, 400 MHz) 8§ 1.36 (£, J = 7.07
" Og_ogt Hz, 6H), 4.08-4.26 (m, 4H), 7.49-7.52 (m, 1E), 7.67-7.73 (m,
iy Ot 1H), 7.85-7.89 (m, 1H), *'P NMR (CDCl, 101.256 MHz) § 14.73

3
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0, P-O-"\ 4.10-4.19 (m, 211), 4.53 (q, J = 7.2 Hz, 2H), 7.3- Cl 0-\ 7.37 (m,

2H), 7.49-7.55 (m, 211), 7.6-7.67 (M, 5i N 0 2H), 7.77-7.84 (m, IH), 7.87

(d, J = 2.1 Hz, Ill), SO2Ph 7.93 (dd, J= 1.8 and 9 Hz, 111), 8-8.06 (m,
widDood@#s8.11 (M, 2H), 31P NMR (CDC13, 121.49 MHZ) S:22;fboMSons:

(ES) n:/z = 609.73/611.77 (MHLt). Thick yellow oil, 'I-l NMR (d6-DMSO,

300 MHz) 8 1.16 (a, J= 6.9 Hz, 311), 1.17 (d, J= 6.9 Hz, O"P-0"3311),
Camppypd)= 7.05 HFUSETY, 1,38 (t, J= 7.2 Hz, 5] Cl O-P8H)iRi®8-2.97 (m,

1H), 4.03 (g, J= 7.2 Hz, 2H), N 0 4.45 (q, J = 7.05 Hz, 2H), 7.45-7.69 (m,

7H), S02Ph 7.75-7.79 (m, 211), 8:05:8 517 P30S 68, BEoyanpr LUMiH3.8

(MIS. Q Ph Yellow solid; 'H NMR (d6-DM 2)S 130 (t J= 7.0
2, 313), 1350 3= 7.0, tz, 31) OB 4 bETRIA TP T AN ff e = 09
7.0 Hz, 211), 55680 8k Ci=(d, J= 1500%21$1) =7 4418 4. (h97 Perpplarp= 6.9 Hz, ,

NMIR N O (d6 0191.49 MHZ) 62207 (W SHE B}4n/24 SO2PNs0608s, 1), *'p

(MH). 138 WQ,2006/034182 PC 820051084063 4 OmR0Nd SUMEIER. £ s =
Description Tffick yellow oil, 31P ]\ Nggfj_-DMSO, 121.49 CIMHz) S
22.73, MS (ES) m/z = 580 (MH'). 51" OEt N 0 SO2Ph O H3 White

powder, '"H NMR (CDC13, 300 Mirzh,3 phe341 (tadivnd @52, 36D vkidS tad €= 7.05
7-? Hz, 3H), 3.33, ﬁ)é;'05'4;£? 85 2682 9,53, Oy 725900 (o, 1), 737745 (o,
! - 1H), 757761 (m IH), P NMR (CDCh, 12149 MHz)

cl 514.82 (4,J = 9.1 Hz, 1P), MS (ES") m/z = 267.11 (MH").

Colourtess oil, "H NMR (CDCl,, 300 MHz) 6 0.94 (1, /= 7.5 Hz,
3H), 1.32 {t, / = 7.2 Hz, 6H), 1.66 (sextuplet, J = 7.5 Hz, 2H)},
v {,? 2.63 {4, J="7.5 Hz, 2H), 4-4.21 (m, 4H), 7.34-7.41 (m, 2H)}, 7.58-

E;?Et 7.67 (m, 2H), *'P NMR (CDClL, 121.49 MHz) § 19.53, MS (ES)

ez = 25737 (MIE).
Colorless oil, 'H NMR (d,-DMSO, 300 MHz) 8 0.67-0.73 (m,
o 2H), 0.97-1.03 (e, 2H), 1.23 (1, /= 7.05 Hz, 6H), 1.57-2.06 (m,
2w bfﬁ—o&zt 1H), 3.93-4.06 (m, 4H), 7.27-7.31 (m, 1H), 7.38-7.51 (m, 3E,
OEt ¥P NMR (d-DMS0, 121.49 MHz) 5 18.35, MS (ESY mz =

255.06 (MED).

Br. Colorless oil, ‘H NMR (d-DMSO, 300 MHz) § 1.23 {t, J = 7.05
" %}ﬁ_ OF: Hz, 6H), 2.37 (s, 3H), 3.97-4.00 (m, 4H), 7.49-7.57 (m. 2H), 7.69
St (brs, 1H), *'P NMR (de-DMSO, 121.49 MHz) § 15.74, MS (ESH

m/z = 30024 (MEH.

o Colorless oil, "H NMR (d,-DMSO, 300 MHz) 8 1.23 {, J=7.05

B-OEt Hz, 6H), 2.34 (s, 3H), 2.63 (g, J = 7.05 Hz, 2H), 3.94-4.05 (m,

p&a 4H), 7.29-7.31 (m, 2H), 7.44-7.45 (1, 1H), **P NMR (d,-DMSO,
121.49 MHz} § 18.71, MS (ES™) m/z = 257.4 (ME™).

o Colorless oil, "Hl NMR {d+DMSO, 300 MHz) & 0.88 (t.J=172
B—OEt Hz, 3H), 122 (t, J = 7.05 Hz, 6H), 1.54-1.62 (m, 2H), 2.34 (s,
H

2z OFt 3H), 2.55-2.6 (m, 2H), 3.94-4.05 {m, 4H), 7.27-7.36 (m, 3H), *'P

2y

NMR (d,DMSO, 121.40 MHz) § 18.73, MS (ES") m/z = 271.36
(ME).
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C~ OJ Hz, 2H), 7.07 (dt, J = 1.2 Hz and 8.1 Hz, 1H), Sn 7.28-7.63 (m,

7H), 7.87 (d, J = 2.1, 1H), 7.90 (dd, N O SOZPh J = 1.5 Hz and 9 Hz,

111), 8.08 (dd, J = 1.5 Hz and 7.5 Hz, 211), 31p NMR (CDC13, 121.49
wWdH#s/524590 H3CO Yellowish powder, 'H NMR (CDC13, 309-Mi 28004063

1.38 (t, J = 7.2 Hz, 3H), 1.47 (t, J = 7.2 Hz, 3H), 3.85 (s, 3H), 4.13 (q, J=

7.2 Hz, 2H), 4.53 (q, J= ~O P-O 7.2 Hz, 211), 6.97 (dd, J = 2.7 Hz and 8.7
CP{EP%H'F Sp ClI ~ rEgiues 4 (dd, J=2.1 Hz and 9.3 %Sfpﬁf"mg 755 N

O (m, 2H), 7.6-7.66 (m, 1H), 7.8-7.94 (m, 4H), SOZPh808811§m 2H),

31P NMR (CDGA3, 121.49 MHz) PHHeIME TR (EFnifd YBES i (7 =70 1z

V £, Q-0CH3 Yellpsish fowder, 'HRMRACDT13FBOBIMHY) (8- 1186 ‘(tlﬂJEBL 4H), 7.36-

7.2 Hz, H), 1.38 TOOHz, 3HKs @:L8)5656s7. Bl(h), ANBESKDS, @11 245,257 (MED).

4.42(q,d=7.2 NG HA®BH), 6.82-6.87 (m, 111), 7.05-7.11 (m, 1H), 5q

502Ph 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,=211),68.03 (d, ﬁwwrlHﬁM@@@@%éﬂﬁﬁﬂ@ﬂ 133@, /=72 He,

Nl (CDC137% : FMEIEb S 2519, M3 (£ 81, Bliais 3mb68D), (N 3@, 2H), 7.57-

WO 2006/054182 PCTAB2005/0040 MPONAT SR SO SRGURNAM s 62,

CF3 Yellowish powder,"P NMR (CDC?%Bﬁls)Zl 49 Miﬁgﬁgzo 6, "F NMR

(CDC13, 282.4 MHz) 6 F3C 63. MBS LE S NEtR na/DF SO AWM St 8040 = 7.3 Hy,

P 2 -1 p OFt GH), 2.28 (s, 6H), 3.93-4.03 (m, 4H), 7.29-7.32 (m, 1H), 7.4-7.49
ae
Ot (m, 2H), >'P NMR (d-DMSO, 101.256 MEz) 5 19.86, MS (ESL,

EIY) m/z = 243 (MHE).

o Yellow oil, MS (ESI, EI) m/z = 243 (MH).
11
2af P-OEt
OFt
o Yellow oil, 'H NMR (de-DMSO, 300 MHz) & 1,24 (1, J = 7.05
N ot Hz, 6H), 2.28 (s, 3E), 2.42 (s, 3H), 3.96-4.06 (m, 4H), 7.22 (14, J
2ag 1
OEt =42 and 7.5 Hz, 1H), 7.41 (4, J = 7.5 Hz, 1H), 7.62 (4d, J = 7.5
and 13.8 Hz, 1H), V"0 NMR (de-DMSO, 121.49 Miz) & 20.29.
o 0il, 'H NMR (CDCl;, 300 MEz) 6 1.32 (t, J = 7.05 Hz, 6H),
F“@‘E’“Oﬁf 4.04-4.19 (m, 4H), 7.12-7.19 (m, 2H), 7.78-7.87 (m, 2H), “F
2ah OEt

NMR (CDClL, 282.4 MIHz) & -109.18, ¥'P NMR (CDCls, 101.256
MHz) 5 18.33.

Pale yellow oil, 'H NMR (CDCl;, 300 MHz) § 1.36 (t, J= 6.9
Hez, 6H), 4.08-4.23 (m, 4H), 6.96-7.04 (m, 1H), 7.30-7.38 (m,

b
=)
e
1 ; pri|
—P=0

P—OFEt

OFt 2H), *'P NMR (CDCl;, 101 MHz) & 14.77-15.3 (m, 1P),”"F NMR
(CDClL, 235,36 MEz) 8 -107.56 {m, 2F), MS (BSY, BF) m/z =
251 (ME.

Yellow oil, 'H NMR (d,-DMSO, 300 MHz) § 1.19 {t, J = 7.5 Hz,
3H), 1.24 {t, J = 7.05 Hz, 6H), 2.89 (q, /= 7.5 Hz, 2H), 3.97-4.07
P—OEt (m, 4H), 7.26-7.41 (m, 2H), 7.53-7.58 (m, 1H), 7.74 (ddd, J= 1.2
OFEt and 7.5 and 13.8 Hz, 1H), P NMR (4,DMSO, 121.49 MHz)
8 18.71, MS (ESL BI') m/z = 243 (MI.

-

2a0
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N O SOZPh F Yellowish powder,"P NMR (CDC13, 121.49 MHz) S 20.86

(d, J=7.8Hz, 1P), "F NMR F3C (CDC13, 282.4 MHz) S - 63.2 (s, 3F),

-108.7 (9, J --t~ 55 ~-p-P=0 CI O-J = 7.3 Hz, IF), MS (ESI, El) rn/z = 618
WdMdds/MN4TDZPh Yellowish powder, 'H NMR (CDC13, 300 Midz)i826bs3b4063

(quintuplet, J = 7.2 Hz, 6H), 4.09-4.3 (rn, 2H), 4.42 (q, J= 6.9 Hz, 2H),

7.31 (dd, J= 2.1 Hz ."O-P =0 and 9 Hz, 1H), 7.47-7.64 (m, 6H), 7.71 (d, J=
CanpandC| Hz, 1H5YeBYe7.95 (m, 2H), 8.04-8.09 (m, BeFFriRi®M N 8.16 (qd,

J=1.2Hzand 7,2 Hz, 111), 8.69-8.72 S02Ph (m, 1H), "P NMR (CDC13,

121.49 MHz) ${24.3 1, MS (ESI, ¥fjornib="58YR [y fisidhf
00 Mi9Z) S 1.23Hd, G 7.3 Mz 3BM)3- 963841 467, 2.H7 32 (m, 3H),
@: PISET.2 Hzy )52 @331 O rivaBH ), 105cciny 08t MHy) 517.71;

(q, 02t7.0 Hz, Mﬁ%ﬁ&%&z}&%
2.1 Hz and 9.0 Hz, 1H), Sv S02Ph

NMR (CDC13,
EtO-P=
4.25 (in, 2H), 4.

3rty

b%ll’lﬁ'(t, J=705

H), 7.33 (dd, J =
31-7.41 (m, 1H), 7.45-7.64 (m, 4H),

7.86 (d, J = 1.8, 1H), 7.94 (ddb & Spiitz,andsb 8ddaadd}, 1 8206:8-3 s Hz, 6m,

(in, 2H), 31P

R (CDC13, 121.

(E8&) m/iz= 5 HY.

Zar

2as

Zat

2au

Zaw

3a

I?—OE‘L
OEt

l"-:‘—OEt
Okt

NC

]
Fl’—OEt
OEt

Y

f'f'morst
Ot

I

Br

H
l?—OEt
OEt

=
O

Cl

&

i]
F"—OEt
OEt

P—OEt

Y

49 M2 587 B3 (@ b7 46PR B8 M7 37 (. 51,

7.5-7.72 (m, 4H), *'P NMR (d-DMSO, 121.49 MHz) § 17.97;
MS (ESH m/z =335 (MH)

Colorless oil, *H NMR (d,-DMSO, 300 MHz) § 1.22 {t, J =72
Hz, 6H), 3.97-4.03 (m, 4H), 7.43-7.56 (m, 2H), 7.65-7.7 (m, 2H),
3p NMR (d,-DMSO, 121.49 MHz) §18.6; MS (ESY) msz =

271.2 (MH"

Oil, 'H NMR (d,-DMSO, 300 MHz) § 1.24 (t, J = 7.05 Hz, 65,
2.42 (s, 3H), 3.99-4.1 (m, 4H), 7.82-7.94 (m, 3H), *'P NMR (d;-
DMSO0, 121.49 MHz) 8 15.09, MS (ES") m/z = 254 (ME).

Yellow oil, 'Hl NMR (d-DMSO, 300 MHz) & 1.25 (t, J= 7.2 Hz,
6H), 4.01-4.13 (m, 4H), 7.49-7.57 (m, 1H), 7.65-7.7 (m, 1H),
7.88-7.92 (m, 1), *'P NMR (ds-DMSO, 121.49 MEz) 5 13.5 (d,
J= 8.7 Hz, 1P), *F NMR (d,-DMSQ, 282.4 MHz) 5 -108.43 (m,
1F).

Orange oil, "H NMR (d,-DMSO, 300 MHz) § 1.25 (t, /= 7.2 Hz,
6H), 4.04-4.13 (m, 4H), 7.82-7.90 {m, 1H), 7.96-8.01 (m, 1H),
8.15-8.18 (m, 1H), *P NMR (d,-DMSO, 121.49 MHz)
§12.83 (d, J = 8,02 Hz, 1P), ¥F NMR (d,-DMSO, 282.4 MHz) -
108.7(q, /= 8.2 Hz, 1F), MS (ES") m/z = 258.2 (MH".

0il, *H NMR (d,-DMSO, 300 MHz) & 1.25 (£, J = 7.05 Hz, 6H),
3.97-4.13 (1, 4H}, 7.46-7.53 (m, 1H), 7.57-7.66 (m, 2H), 7.84-
7.96 (m, 15), *'P NMR (d,-DMS0, 121.49 MHz) & 13.64, MS
(ESI, BF) m/z = 249,05 (MH").

Colorless oil, "H NMR (CDCls, 300 MHz) & 1,32 (t, J = 7.3 Hz,
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 (CDCls;, 101.256 MHz) 5 21.3.
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140 WO 2006/054182 PCT/IB2005/004063 Compound structure

Description, CI Yellow resin, 'H NMR (CDC13, 300 MHz) S 1.42 F (t, J=

7.05 Hz, 3H), 1.49 (t, J= 7.2 Hz, 3H), 4.11- 4.26 (m, 2H), 4.57 (9, J=7.2
W2103605.433-7.27 O--P-O' CI\~1V~~ O (m, 1H), 7.38 J= 1,3-2h%87H%s

-i7.5-7.57 , 1H), 5w ~ (m, 3R), 262-7.772 ((m, 2H7.87-7.88 88 sa (m,

IX), N\ O 7.94-7.98 (m, 1H), 8.09-8.12 (m, 2H), 31P NMR O'S--0 (CDC13,
Cotippur8iMHz) 5 GBS (ES) m/z = 584.26 (MH) BrecripiiqgVR

(d6-DMSO, 300MHz)8127(t J=\16.9 Hz, 3H), 1,37 (t, J = 7.2 Hz, 311),

2.34 (s, 311), 2 (m 2H)Ca1911&'swﬂﬂﬁ HODSE)300 M5 3 b“@f 7.05 Hz,

7 38 (m, 211)@1 fd, J =321 203d Qx40+ 10, 2H), 7166 2R 742 (4, J =

m?41-1), 7.7 211) "P1aN @ NMR e MSOrto2@hdHR) Z56 MHz) 5

23 57 MS SO2Ph (ESI, El) m/z 5 ?ﬁ”‘@dé‘Yﬂ's'I) g%;i NIy 6-DMSO, 300

MHz) S 1,27 (t, J= \705Hz 3H) 1,39 (t, J= 7.05 Hz, 3H), 2.25 (2s, CI O

611), 3.96-4.04 (m. 2Hy 4.44 (q, shmﬁagale&m&ﬁacrOs@ V37534 (7 =7.05 H,

1H), 7.48-7.58 @ }-586-7. 73%{)(%22111 (er 8?1)&“7 i‘a?(ﬂaslhﬁ 99687%.% (m, 25D,

(m:3H), N O "P™N#IR ¢d6-DMSO, 1

(ESI, EI') m/z = 560 (MI I). Dark )feﬁi’d\’ﬂis IH)H i%%cbh%s% bslvi‘PFszﬁ 1F), 7P
\F 61,29 (t, J = 6.9 Hz, 3H), 1,3F(RICE:21M258 WHA 00, M3 FHMEDHY7 = (ME).
4.46 (q, J= 7.1 Hz, 2H), 7.44 O'P_7.63 (m, 4H), 7.65-7.71 (m, 2H

7.78-7.83 (mf“"a§<ad 1H)3 7.88 (d, $9olassiqi, Wé%‘?glaf%%’ﬁ?ﬂ% 1.32(/=7.05 Bz,

L oet 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 7.55-7.61 {m, 1), 7.78-
OH 7.8 (m, 1H), 7.95-8.13 (m, 3H), **P NMR (CDCl, 101.256 MHz)
§ 18.09, F NMR (CDCl;, 282.4 MHz) § -66.03, MS (BSI, BIY)

mfz =255 (MH").

NC Colorless oif, 'H NMR {CDCl,, 300 MHz) § 1.33 (t, J = 7.05 Hz,
s @_ﬁ_ OFt 3H), 4.04 (quintuplet, J = 7.05 Hz, 2H), 7.27-8.09 {m, 5H), *'P
OH NMR (CDCl, 101.256 MHz) & 16.59, MS (BSI, EIY) m/4z = 212

(MH").

Cl Coloriess oil, 'H NMR (CDCls, 300 MHz) § 1.33 (t, J = 7.05 Hz,

L om 3H), 4.1 (quintuplet, J = 7.05 Hz, 2FD), 7.51 (t, J = 1.8 Hz, 15),

3t SH 7.62 (4, J = 1.8 Hz, 1H), 7.67 (&, J = 1.8 Hz, 1E), 11.63 (brs,
cl 1), ¥'P NMR (CDCls, 121.49 MHz) § 15.74, MS (ESL, BI) m/z

=255 (MH".

Colorless oil, 'H NMR (CDClg, 300 MHz) 6 1.26 (t, J = 7.5 Hz,

o 3H), 133 (4, J = 7.2 Hz, 3H), 2.69 (g, J = 7.5 Hz, 2H), 4.1

3g P—QE: (quintuplet, J = 7.2 Hz, 2H), 7.36-7.39 (m, 2H), 7.61-7.69 (m,

2H), 10.83 (brs, 1H), *'P NMR (CDCl, 121.49 MHz) § 21.63,
MS (ESI, BI" m/z = 215 (MH")

3d

Colorless oil, 'H NMR (CDCls, 300 MHz) § 1.25 {d, /= 6.9 Hz,
6H), 1.31 (1, J = 7.05 Hz, 3H), 2.88-2.98 (m, 1H), 4.03-4.13 (m,
3h f%—OEt 2H), 7.35-7.41 (m 2H), 7.60-7.69 (m, 2H), 11.26 (brs, 1H), ¥'P
OH NMR (CDCl,, 121.49 MHz) 8§ 21.85, MS (ESL EI") m/z = 229
(MH"
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N O 19F NMR (d6-DMSO) 5-109.98 (m, IF) + 1-0 O- impurete, 31P NMR
(d6-DMSO, 101 MHz) S 20.41 (t, J = 8.4 Hz, 1P), MS (ESI, EI' m/ = 569
(M+2H"). 141 WO 2006/054182 PCT/IB2005/004063 Compound

wathebwreescription F Yellow oil; 'H NMR (d6-DMSO, 300 MH#s3605/064063
1.22-1.30 (m, 6H), 4.95-4.13 (m, 2H), 4.31 (d, J= O, ~P,0 7.2 Hz, 211),
7.25-7.45 (in, 3H), 7.55 (dd, J= 9.3 CI O and 2.0 Hz, 111), 7.66-7.85 (in,

CRmRowd6-8.10 (NI USE¥N O 2H), "P NMR (d6-DMSdeseripiifiaz) 5
13,91,19F O ~O NNIit (dDMSO) 5-107.59 (m, 1F?, MS (ESI, El

tn/z=550(MI-).
7.5Hz, 3H), 1,

w powder, 'H MR8

,(%@%ﬁlgpzﬁ‘“%zt%fﬁ%ﬂdgé= 7.0 Hz,

=P 60EHZ, 3TE); 2826 {4042 1M£4m32H), 7376, (GI).JE45-7.59 (m,

7.5 Hz, 211), CpO¥ 3.88-4.13 (M2 4.8 46 RAMRS MBI T, 3 4213308 19.16.
N O (m 2M, 748-7.6 (m 3H), 7.65-7,8 (ni 4H), 8.06- % O,gcO 8.1 (m, 3H),
31P NMR (d6-DMSO, 101 MHz) /" 6 22.65, l\é@él%%ﬁa' , m/z =560

> Iy,

Hz;,3H), 1.39 (
Hz, 2H), 7.47 S3-G |

(M+H). Oil, 'HP%R (dEPMSO, 30 Rk P #

OERE § L3 T =70 Bz,

2tz O P@»\231 13, B (Irt 2H)p A6 187 (= 1HR7.36-7.83 (m,
O 7.55 (meBH0Y @; T =(a, 3448, Ty 51783 1R, 3k).*'p NMr

/N O 8.05-8.1 (in, 3H). "P NMR (465! %S 22
MS (ES) m/z = 588.17 (MH). Oil,%%lg m%?é%% 13 %(%)360%%%)4? i’.g’/(t, 2 ),

7.05 CN Hzp

t, J= 7.2 tisudkd) ol 44 SBkbcid 5604435 00 2. = 7.0 1z,

1H), 7.3-7.44 (m, 3H), 10.25 (brs, 1H), *P NMR (CDCls, 121.49

, 1.47 S‘
495 (g, 9= 7-513@1‘13’1&%? (ddhssl, 3.3 s, 350, 4.08 (quintplet, /= 7.0 Hz, 25), 7.05-7.09 ¢,
!
Q

3n

3q

3r

3s

H

MHz) § 20.36.

Light orange oil, "H NMR (CDCl, 300 MHz) 8 1.36 (t, /= 7.2
Hz, 3H), 4.16 (quintuplet, J = 7.2 Hz, 2H), 8.06 (brs, 1H}, 8.22
(brs, 1H), 8.27 (brs, 1H), 10.95 (brs, 1H), *'P NMR (CDCl,,
121.49 MHz) § 15.19, MS (BSL EI) m/z=322.99 (ME".

Light orange oif, "H NMR (CDCl;, 300 MHg} & 1.34 (t, /= 7.05
Hz, 3H), 2.4 (5, 3H), 4.11 (quintuplet, J = 7.05 Hz, 2H), 7.04-
7.08 (m, 1H), 7.27-7.35 {m, 18}, 7.4-743 (m, 1H), 11.37 (brs,
1H), *'P NMR (CDCl, 121.49 MHz) § 19.37 (d, /= 9.6 Hz, 1P},
MS (BSL, EI') m/z = 219 (ME™").

Yeliowish oil, 'H NMR (ds-DMSO, 300 MHz) § 1.18 (f, J = 7.1
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) 5
14.76, MS (ESI, EI") m/z = 237 (MH").

Yellowish oil, "H NMR (CDCl,, 300 MHz} § 1.25 (d, /= 6.9 Hz,
6H), 1.31 (t, J = 6.9 He, 3H), 2.70-3.00 {m, 1H), 4.00-4.20 (m,
2H), 7.89 (4, 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, PF NMR (CDCls, 282.40 MHz) § -112.35 (m, 1F).
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P-Oi\ Cl = 2.1 and 9 Hz, 1H), 7.52-7.65 (in, 4H), 7.85-7.97 5ad (m 4H),
8.08-8.11 (m 2H), "P NMR (d6-DMSO, N ~bO 101.256 MHz) 5 21.58, MS
(ES) ml.-=571.4 (). G O 142 WO 2006/054182 PCT/IB2005/004063

weomResngsstructure Description C~\ Oil, 'H NMR (d6-DM S, 308 MWk aa3
1.21 (t, J= 7.2 Hz, 314), 1.26 (t, J= 6.9 Hz, 3H), 4.03 (g, J 7.2 Hz, 21-1),

4.18-4.26 (m, 2H), 7.52-7.63 (M, 5ak Cl O--\ 3H), 7.66-7.71 (m, 4H),
Coppgups33 (m, 1HBU'TEPe8 N O (m, IH), 8.05-8,09 (nPEHJPEAP NMR

(d6-DMSO, SO2Ph 121.49 MH

ZE ? 18.06, MS (ES") m/z = 565,93

MH),
F Oil, 1H NMR(/(d.6-DMSO, 300 M7 EL:3E YR c‘eﬁ?“f.‘ﬁ‘?ﬁz{éﬂ)f = 6.9 He,
1.37 (t, J= 7.05Hz, 3H), 4,4-16 (FD2HY, .46 &f, H=Hb3- M2 B1p), 15607416 (m,
(dgs J=2.1 5 P=0=0- and 92Hy 515, 68) 7.8 (b, 1B Y, 93795 To84H), *'P NMR

(d6-DMSO,
m/z = 575 (

91-799 (m, 2H) 84818118 e Pi): AR EMNMR 2 = 254 3 (v,
.40 MHz) -112.68 (q, = SO2Ph 8.2 Hz, IF), MS (ES-)

). White solid, '"H NMR (d6-DMSO, 300 MHz) S N/ 1,34 (t,

J=7.1Hz, 3H), 4.05 (M, IM, .20, 113). %33 f6ded 3 %aﬂaﬂ@é?w;@, y=105
(

1H), 7.49-7.61 52.C1 @ P'O NH (m, 511), 7,68-7.75 (m, 211), 8
1H), 10,27 \29%2.77( ?s?lfh)‘f“éqmﬂﬁ’ﬁ?“’(d%-‘Dﬁééf’

101.256 MHz) $-31.1, MS (ESI, BT/ £865wite $Biia: SN (5 15, P NMR

3557.28 (m, 1H),

(d6-DMSO, 380 MHz) S 1,32 (t, CBCLOH29 3Hiy) 2.26(%,0HY, B 50203

v

3x

3z

3aa

3ad

O
1

P-Okt
OH

Colotless oil, *H NMR (d»-DMSO, 300 MHz) § 1L.17 {t, J= 7.2
Hz, 3H), 1.17 (1, J = 7.5 Hz, 3H), 2.32 (3, 3H), 2.61 (g, J= 7.5
Hz, 2H), 3.81-3.91 (m, 2H), 7.21 (brs, 1ID), 7.29 (brs, 1H), 7.34
(brs, 1H), *'P NMR (d-~-DMSO, 121.49 MHz) § 15.62, MS (ESH)
m/z= 2293 (M.

Yellow oil, ' NMR. (de-DMSO, 300 MHz) 8 1,18 (t, /= 6.9 Hz,
3H), 2.36 (s, 3H), 3.87 (quintuplet, J = 7.2Hz, 2H), 7.33-7.42 (m,
2H), 7.44-7.55 (m, 2H), *'P NMR (d--DMSO, 101.256 MHz) &
16.41.

Yellow pale oil, 1 NMR (ds-DMSO, 300 MHz) § 1,19 (1, J =
6.9Hz, 3H), 2.30 (brs, 3H), 2.45 (brs, 3H), 3.87 {quintuplet, J =
7.5Hz, 2H), 7.18-7.27 (m, 2H), 7.57 (4, J = 14.4Hz, 1H), ¥'p
NMR {de-DMSO, 101 MHz) & 15.79.

Yellow pale ofl, 'H NMR (d-DMSQ, 300 MHz) § 1,17 (t, J =
7.05 Hz, 3H), 2.27 {brs, 6}, 3.85 (quintuplet, J = 7.2Hz, 2H),
7.23-7.27 (m, 1H), 7.37-7.47 (1, 2H), *'P NMR (de-DMSO, 101
MHz) & 16.92, MS (281, B m/z =215 (MH".

Pale yellow oil, *H NMR (d;-DMSQ, 300 MHz) & 1.17 (1, J =
7.1 Hz, 6H), 3.84-3.94 (m, 25, 7.51-7.69 (m, 3H), F NMR (ds-
DMSO, 300 MHz) & -141.87 (m, 1F), -137.81 (m, 1F), *'P NMR
(d-DMSO0, 101.256 MHz) & 12.80 (d,.J=6.5 Hz, 1P), MS (ESL,
EIN /e = 223 (MH".
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(m, IH), 4.09-4.22 (m, 1H), 7.21 (s, 1H), 7.29 6b 01P-O"\ 7.33 (m, 3H),

7.57 (dd, J= 1.8 and 9.0 Hz, IH), C1 NH2 7.60 (d, J= 1.8 Hz, 1H), 7.99

(brs, 111), 10.3 (brs, N O IH),12.7 (brs, 1H), "P NMR (d6-DMSO, 101.256

wd Midzs§831.3, MS (ESI, El) m/ = 391 (MH). F White Solid, 05004063
(d6-DMSO, 300 MHz) 6 \ 1,34 (t, J= 6.9 Hz, 3H), 4-4.04 (m, 1H),

4.18-4.21 (m, 1H), 7.31-7.4 (m, 3H), 7.57-7.62 (m, 2H), 6¢ P O~\

ComAPENE3 (m, 2HFTBBY Rors, 1H), 10.18 (brs, Ill), CIRREPH79 (ors,

1H), "P NMR (d6-DMSO, 121.49 H © MHz) 8 29.29,19F NMR (d6-DMSO,

282.4 MHz) 143 WO 2006/054183-PEVHB G025 GRSMER R pofiril = 7 Hz 38),
structure Descriptidn § -106.3, MEWESIY EI'Y /2% 388 (MH'jo Whité- Sl 210, 3.89
'H3AMR (db-DRSQ-3B6HZ) 8 @ueidlB5 ¢, 7005 Hz 051k 2,28} 6 44, QH)(M46-7.52 (m,
1H), 4.17- 4.25'0 4.28(m 1H), 7:3; %.3548, 5H): 7 2575 2 (M 66, GNEb wMR (4,

2 6H), 8.05 (brs, 111), 10.07 (br
(d6-DMSO, 121.49 MHz) S 28. 2?%‘&%%%) m/zﬁlk’%g(;%i”/@vﬁw (MED.
ol H ARG DUSO, 200 1§ ook T S g ok

, y
NH@ 4.22 (ni, 1 ae 1 6% g’?f e?s%i? i 9’%)8" #%ﬁ‘%iﬂjﬁﬂ 84 <m’
3H), 7.56-7.61 (IT31-10E8 (brs, 18, 7ﬁ41708éi“(bﬂé‘)sle T8 4 qafphisPy 2140 MHz)

MS (ESI, El) m/z=391 (MH1). P CFBWHHREESSIretz S 2R RWIR'(CDC13,

101.256 MHz) S 29.02, 19F NMR (CDC13 235.36 MHz) S -61.07,
Oil, 'H NMR (d-DMSO, 300 MHz) 5 1.17 (t, J = 7.1 Hz, 3H),

tag o 1.3 {s, OFD), 3.82-3.51 {m, 2H}, 741-7.33 (m, 2H), 7.59-7.61 (m,
i
P—0H 1H), 7.66-7.71 (m, 1H), MS (ES") m/z = 243 (MH).
OFt

Oil, 'H NMR (d~-DMSO0, 300 MHz) 5 1.19 (t, J = 6.9 Iiz, 31),

sai Qp oy 87397 (m, 2H), 7.4-7.49 (m, 1H), 7.6-7.64 (m, 1H), 7.78-7.82
(m, 1H), *F NMR (d-DMSO0, 282.4 MHz) & -109.3 (g, /= 8.2
Hz, 1F), MS (ES") m/z = 283/285 (MH).
Oil, 'H NMR (d-DMSO, 300 MHz) § 1.19 (t, J = 7.05 Hz, 3H),
Qp oH 3,87-3.97 (m, 2H), 7.55-7.65 (m, 1H), 7.85-7.91 (m, 1H), 8.03- .
3aj OEt 8.09 (m, 1H), *'P NMR (d,-DMSO0, 121.49 MHz) § 11.94 (8, J =
8.02 Hz, 1P), F NMR (d-DMSO, 282.4 MHz) -112.04 (m, 1F},
MS (ES™) m/z=1228.3 (MH).

O, 'H NMR. (d,-DMSO, 300 MHz) § 1.20 (t, J = 7.05 Hz, 3H),
3.87-3.97 (m, 28, 7.4-7.47 (m, 1H), 7.51-7.59 (m, 25), 7.83-
3ak @'P ~OEt (m, 28, 7 (m, 1H) (m, 2F)

7.91 (m, 1H), **P NMR (d4,-DMSO, 121.49 MHz) & 11.26, MS
3al :

(BSL, BI") m/z = 221.03 (ME).

Oil, *H NMR. (d-DMSQ, 300 MHz) 5 1.19 (t, J = 7.2 Hz, 3H),
3.9-4 {m, 2H), 7.31-7.53 {m, 3H), ¥'P NMR (d-DMS0, 101.256
MHz) 5 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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6f Cl O P-O H MS (ESI, EI') m/z = 431 (MHt). 2 3N CO H PC CN White

solid, '"H NMR (d6-DMSO, 400 MHz) S 1.36 (t, J = 7.05 Hz, 3H), 4-4.12

(m, 1H), 4.17- 4.27 O~ 4.27 (m, 1H), 7.33 (dd, J = 2 and 8.76 Hz, 1H), ClI |
WoNblR/758dd, J= 1.56 and 8.78 Hz, 1H), 7.66 (d, J= 69 H1@i8Mmo4063

1H), 7.73 (td, J = 3.3 and 7.78 Hz, 1H), 7.97-8.08 (m, 3H), 8.17-8.21 (in,

1H), 9.98 (brs, 1H), 12.83 (brs, 1x), 31P NMR (d6-DMSO, 101.256 MHz)

S 28.62, MS (ESI, ES') m/z = 3881 #0&i3). White solid, '"H NMR

(d6-DMSO, 300 MHz) 6 1.16 (d; J= 6.9 Hz, 3H), 1.17 (d, J= 6.9 Hz, 3H),
Com@d 61 1.34 (1, J=r08¥e, 3H), 2.88-2.97 (M 1H), 3.9PesrOBiom, 1H),

4.15-4,23 (m, 1H), 7.31 (dd, J= 1.8 N O and 8.7 Hz, 11), 7.42-7.66 (m,

6H), 8.01 (brs, H 1H), 10.3 , 1H), 12.74 (brs, 1H), 31P NMR 144

WO 2006/054182 PCT/182 04063 Complotis trit iR ResTviptiosno Miz) 5

(d,DMSO, 121.49 MHz) 830.32:1S (ES") inlzy 7 404.8 (NRF) 1Bs Ry = 7.1 1z, 3m),

White solid; 'H MRALDYISO 860 MHZ) S, 37 (t.,4=,%0,Hz, 3H)

4, 2H}, 4.3 =7.VHz, JH}, 7.51-7.
3.99-4.09 (m, 2H), 4,25/ 1 O-PO-\\q, J= 7.0 Hz(f’(zH)} 55.56{?d )= 12 by T
1171), 7.35- 61 CI \ NAZ 8l04,(R, 14H), 10,38 BH1F 127 80rE -1 1, MR (e
N O 31P NMR (d,-DMS©®71£21.49 MHz) S 2D0F0\G! 446 MEz) & 23.3, MS (ESL, EI') m/z

= 532 (MH.

Thick yeliow oil, 'H NMR (CDCl;, 300 MHz) &

a QQ 1.30 (t, J= 7.2 Hz,3H), 4.22-4.34 (m, 2H), 5-5.12

o P~ (m, 2H), 7.26-7.33 (m, 6H), 7.42-7.54 (m, 5H),
A O_\ 7.60-7.66 (m, 1H), 7.77-7.78 (m, 1H), 7.85-7.92
Sh N (m, 3H), 8.07-8.10 (m, 2H), P NMR (CDCL,
0=879 101.256 MHz) & 25.24, MS (ESL EI) m/z = 594
@ (ME.
Stight yellow solid, 'H NMR (d,-DMSO, 300
MHz) 8 1,27 (&, J = 7.1 Hz, 3H), 1,36 (t, J= 7.1
O‘\F*-o/\ Hz, 3H), 2.30 (s, 68, 3.94-4.06 (m, 2H), 4.44 (g,
G 0 J=17.1Hz, 2H), 7.25 (s, 1H), 7.39 (s, 1H}, 742 (s,
5 A Y H) (s, 1H} (s, 1H} {
N o 1¥), 7.53 (dd, J = 2.1 and $.0 Hz, 1H), 7.65-7.71
O,_:‘S;o (m, 2H), 7.77-7.82 (m, 2H)}, 8.05-8.11 (m, 3H),
P NMR. (d,~DMSO, 101.256 MHz) & 23.6, MS
(ESI, EIN m/z = 560 (MH).
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(ES) m/z = 439 (ME). Sr Yellow solid; 'H NMR (d6-DMSO, 300 MHz) 8 \ F
1.35 (t, J= 7.0 Hz, 3H), 4.01-4.12 (m 2H), 4.17- - 4.25 (m, 211), 7.35 (dd,
J=8.8 and 1.8 Hz), 7.50 O,P"O--~' 7.71 (m, 4H), 7,83-7,87 (m, IH),
w0dihs4dth, 6k CI\ NHZ 9.87 (brs, 111), 12.86 (brs, 1H), 3R/NiRs (@063
H 0 DMSO, 121.49 MHz) b 26.47 (d, J= 7.4 Hz), 19F NMR (d6-DMSO,
282.4 MHz) 8 -111.96 (g, J = 7.9 Hz, MS (ES") m/ = 459/460 (MH% White
Cogmyrd1P NMR (d6- %f&zl 49 MHz) 8 Gl 28.35, MPEESPHR? =411

(MH). 61.0\P,O) CINHZ N0 H OCH3 White powder, 'H
(dDMSO, 300 MHz) S 1,39 (t, J'= 7.04 Hz, %"} °ﬂ-’ N%é‘:?&}g 300 M¥iz) 8

~0O P-O (two m, 2H), 7.29-
1.98 Hz, 11-1), 7.49-7.42 (

m, 4H), 7.333ak; 5= @@@@Nﬁ%&ﬁa”ﬂz 3H),
1), 7.59 (dd4.054 6z BB B5264.0-2.1 5, 28D), 7.11-

Hz, 1H), 7.66 (d J=1.93 H? ,J(}yl*)\H 8.00 (brs,1 %), ig)zag(magxﬂg;mlmgw 54 (m,

RV

g 1), 17 v

'--p--P=0 (xn, IH), 7.33 (d

2‘1\0 9 MHz)Z%C’)p 569 ,6M
WO 2006/0541 PCT/I
Compound structure Des épgg)ﬂ F White poWé’e(FL

Eob &l 5/ .
05/ 04063 (4, 8.07

Fl‘%%%‘f\%do%ﬁé M) ©

1.8 Hz and 8z, kiz, M6 Gis), I8t 4:4M 530 BAH.

MHz) S 1.35 (t, J= 6.9 197, i ), 4.05-4.14 (r?3-6.HF XNB-(FBC:\ 2#FeMEHz) § -105.36

(dd, J=1.8 Hz and 8.7 Hz, , 7.74

ROATE
N

Se

Cl

5 N O
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Thick yellow oil, 'H NMR (CDClL, 300 MHz) &
1,38 {t, J = 7.05 Hz, 3H), 1,46 (¢, J = 7.2 Hz, 3H),
4.09-4.2 (m, 2H), 4.53 (g, J = 7.2 Hz, 2H), 7.35
(dd, J = 2.1 and & Hz, 1H), 7.37-7.43 (m, 1H),
7.48-7.54 (m, 3H), 7.6-7.95 {m, SH), 8.07-8.1 (m,
2H), P NMR (CDCl,, 101.256 MHz) 8 22.76,
MS (ESL EI") m/z = 566 (MH).

Thick yellow oil, "H NMR (CDCls, 300 MHz) &
1.23 (1, J = 7.5 Hz, 3H), 1.37 (t, J = 7.05 Hz, 3H),
144 (t, J=7.2 Hz, 3H), 2.68 (g, J = 7.5 Hz, 2H),
4.06-4.18 (m, 2H), 4.5 (g, J = 7.2 Hz, 2H), 7.3~
7.39 (m, 3H), 7.47-7.52 (m, 2H), 7.59-7.76 {m,
3H), 7.87 (4, J = 1.8 Hz, 1H), 7.91 (dd, J= 1.5
and 9 Hz, 1), 8.07-8.1 (m, 2H), P NMR
(CDClLy, 121.49 MHz) & 21, MS (ESL, BI") m/z =
560 (MHN.

Yellow solid, "H NMR (CDCl;, 400 MHz) § 1.39
(t, J =7 Hz, 3H), 1,44 (t, J = 7.2 Hz, 3H), 4.09-
423 (m 2H), 4.53 (gd, J =2 and 7.2 Hz, 2H),
7.35 (dd, J = 2 and 9.2 Hg, 1H), 7.48-7.53 (m,
2H), 7.57-7.64 (m, 2H), 7.68-7.79 (m, 1H), 7.88
(&, J =2 Hz, 1H), 7.94 (dd, J = 1.6 and 8.8 Hz,
1), 8.04-8.1 (m, 3H), 8.16-8.2 (m, 1H), *'P
NMR (CDCl;, 101.256 MHz} & 22.62, “F NMR
(CDCly, 235.36 MHz) & -63.2, MS (ESL, EIY) m/z



4 (d J = 1.8 Hz, 1H), 7.83-7.9 (m 2H), 7.97-8.03 / C H (m, 2H), 9.74 (brs,
1H), 12.87 (brs, 1H), 31P NMR (d6-DMSO, 300 MHz) 6 27.25 (d, J = 6.57
Hz, 1P), MS (ESI, EI") m/z = 449 (MH) CF3 White powder, 'H NMR

WO DMGR41800 MHz) 5 1.35 (t, J= 7.2 Hz, 3H), 4.08-4.29 (M petufeaboo0ss
F,C (dd J=2.1Hzand8.7Hz,1H),7.6(dd,J=1.5 CI\ NHZ Hz and 8.7 Hz, IH),
7.8 (d, J= 1.8 Hz, 1H), 8.08 6r (brs, IH), 8.31 (brs, 1H), 8.36 (brs, 1H),

Gomppuflirs, 1H), 9.6 (LFEUA®12.88 (his, 1H), 31P NMR (dESERERY,

121.48 MHz) 5 26.63, MS (ESI, El) inl =

(d6-DMSO, 300 MHz) 5 1.35 (t, J = 6.9 Hz,

4.37 (m 1H), 7.27 (dd, J =
(d, J= 1.81-1z, IH), 7.56-7.6

499 hite solid, 'H NMR
ﬁ%@%¥4 08 (m, 1H), 4.26-
81z and 8.7 Hz 5 p-Rrd §f ﬁﬁﬂﬁéﬂdﬂ. ’33031@&2) 514
4 N C 7,86-7,94 (m

11-1), 8.12 (brs, H IH),& 157, J= 8.1 Hz, 1) 854"

(eI 10 95 40

(brs, 11-1), 12.83 (his, 1H)~ M’g\(‘ESI Et) m%zwza%ﬁ@;\mf){% fp%mgvag},m (dd, 7

powder, 31P N
(E%) ink = 6u EtG /23

129749 MHz) 62812348 F3,18,0.52].6PFrMB), 7.80 (ad,
H'. ct\ NHZ;H (s 346 ;W &sAQ001054483, J = 2.1 He,

PCT/1B2005/004063 Couspdund structure RESCHPHRN - 1 5 ana 8.7 1z, 11), £.07-8.17

Ci O

UM R

& l\{ O
SO.Ph

Cl
5§ N o\

=K Cl
‘ 1 I\S {3—\

50,Ph
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(m, 4H), ¥P NMR (CDCl, 101.256 MHz) &
21.64, MS (ESI, EI") m/z = 557 {MH),

White solid, 'H NMR (CDCl;, 300 MHz) § 1.38
(t, J = 7.05 Hz, 3H), 1,46 {t, J = 7.35 Hz, 35),
4.10-4.19 (m, 2H), 4.53 (g, J = 7.2 Hz, 2H), 7.3-
737 {(m, 2H), 7.49-7.55 (m, 2H), 7.6-7.67 (.
2H), 7.77-7.84 (m, 1K), 7.87 (4, J= 2.1 Hz, 1H),
7.03 (ad, J = 1.8 and S Hz, 15, 8-8.06 (m, 1H),
8.07-8.11 (m, 2H), ¥P NMR (CDCl, 121.49
MHz) & 22.11, MS (ES") m/z = 609.73/611.77
(MH").

Thick yellow oil, "H NMR (de-DMSQ, 30¢ MEHz}
5 1.16 {d, J = 6.9 Hz, 38), 1.17 (4, J = 6.9 Hz,
3H), 1.27 (t, J=".05 Hz, 3H), 1,38 (t, J="7.2 Hz,
3H), 2.88-2.97 (m, 1H), 4.03 (g, J = 7.2 Hz, 2H),
445 (q, J = 7.05 Hz, 2H), 7.45-7.69 (m, 7H),
775179 {m, 2H), 8.05-8.1 (m, 3H), MS (ES")
m/z = 573.8 (MH").

Yellow solid; "H NMR (d,-DMSO, 300 MHz) &
130 {t, J = 7.0 Hz, 3H), 1.35 (t, J = 7.0, Hz, 3H),
4,05-4.12 {m, 2H), 4.46 {(q, J = 7.0 Hz, 2H), 5.56
(d, J= 12 Hz, 1H), 7.44-8.10 (m, 18H), *'P NMR
(d:-DMSO0, 121.49 MHgz) § 22.07, MS (ES") m/z
=608 (M.



Cl Colourless oil, 'H NMR (CDCI3, 300 MHz) S F 1.48 (t, J= 7.05 Hz, 3H),
4.05-4.18 (m, 1H), 4.28- 4.41 (m, IH), 6.18 (brs, 111), 7.22-7.26 (m, lll), 6v
Cl --P-O 7.31-7.4 (m, 211), 7.53-7.55 (m, 1H), 7.57-7.58 \ NHZ (m, 1H),
wo BdodeeSi¢en, 1H), 10.90 (brs, 1H), H 0 11.13 (brs, 111), 34R-NIMRs/ 004063
(CDC13, 121.49 MHz) S 27.7 (d, J = 7.8 Hz, 1P), MS (ES) m/z = 415.28
(MH). Off white powder, 'H NMR (d6-DMSO, 400 MHz) %F 31 (1, J=7 Hz,
Compayns 33 (s, 3H), 3.84YHHBR (in, 1H), 4.11-4.22 (m, 1H), 730734 (m, 6w

O11P-O--\ 314), 7.57-7.62 (m, 411), 7.98 (

1H), 12.72 (brs, IH), "P N
(ESI, El) m/iz =377 H (M
S 1,29 (t, J= 7.05 Hz, 3g), 2

b}gf ‘"‘flolgilglg’%g b%A(bfﬁNﬁl VoMo, 12149

6-DMSO, N .
gipowder, MERRAR (0 /2300
(s, 3H), 2.37 (s, 3H), 3.81-3.94 (in, 1H),

Hz)'S 31.46, MS

4511-4.24 (in, 1H), 7.21 67 GK7.26 (m,1H), 7.27 (dd, J = 2.1 and 8.7
Hz, 1H), CI 0 \J= P8z, 1li), 7.4 (d, J= 7.5 Hz, iH), \\ 2
7.48-7.6 (m 2H), 8 & 11%), 10.42 (brs. 1H), H 0 12.75 (brs, 1H), "P

NMR (d6-DMSO, 101.25654)kiz) 8 31.55, MS (ESI, El) nt/z = 391 (MH)).
Off white powder; 'H NMR (d~-DMSO, 300 MHz) S 1,33 (t, J = 6.9 Hz,

3H), 2.32 (s, 311), 0 3.954404 (m, 1H), 4.124:24, (e Moy X8l (B, 300 ML) 5

Gab CI NH2 1.5 and
(brs, 1H),12.74 (brs,
MS H 0 (ESI, El) m/z =7

Cl O—-/
sn \
N o]
50,Ph
H3CO,
/\0———%0
Ci c-—-/
Sp N\
N 8]
S0,Ph

Sq 50,Pn
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z, 1H), 7.41-7.61
'P NMR (d,6-DM

é’gf %H)EQ;QQZ,(%, 1%]%’}9%. 3,
, 101,256 MHZ) S 31.28

3.81 (s, 3H), 4.05-4.18 (m, 28}, 453 (g, J= 7.2
Hz, 2H), 7.07 (dt, J = 1.2 Hz and 8.1 Hz, 1H),
7.28-7.63 (m, TH), 7.87 (d, J = 2.1, 1), 7.90 (dd,
J = 1.5 Hz and 9 Hz, 1H), 8.08 (dd, J = 1.5 Hz
and 7.5 Hz, 2H), *’P NMR (CDCl,, 121.49 MHz)

8 24.00

Yellowish powder, 'H NMR (CDCl, 300 MHz) §
1.38 (t, /= 7.2 Hz, 3H), L47 (t, J = 7.2 ¥z, 3H),
3.85 (s, 3H), 4.13 (q. J="7.2 Hz, 2H), 453 (g, J =
7.2 Hz, 2H), 6.97 (dd, J=2.7 Hz and 8.7 Hz, 2H),
7.34 (ad, J = 2.1 Hz and 9.3 Hz, 1H), 749-7.55
(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
MEHz) 5 24.36, MS (ESI, EI) m/z = 562 (MH).

Yellowish powder, "H NMR (CDCl,, 300 MHz) 3
1.36 (t, J = 7.2 Hz, H), 138 (t, J = 7.05 Hz, 3H),
3.55 (s, 3H), 4.05-4.23 (m, 2H), 442 (g, J = 7.2
Hz, 2ID), 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,
7 = 2.1 Hz, 1H), 8.09-8.12 (m, 2H), *'P NMR
(CDCl,, 121.49 MHz) & 21.9, MS (ESI, EI") m/z =
562 {(MH).



147 WO 2006/054182 PCT/IB2005/004063 Compound structure
Description F Pale yellow powder, 'H NMR (dDMSO, 300 \ F MHz) S 1,35
(t, J =6.9 Hz, 3H), 3.994.13 (m, IN), 4.17-4.28 (m, 111), 7.32-7.43 (nn,
weHpadB@sg.61 Cl 7.61 (m, 2H), 7.68 (d, J= 1.8 Hz, 1H), 8.0é(his2005 W33
IH), 9.91 (brs, 1H), 12.9 (brs, 1H), 31P NMR (d, H O DMSO, 101 MHz) S
28.0 (t, J= 8.1 Hz, IP), 'IF NMR (d6-DMSO) 5-106.92 (m, 2F), MS (ESI,
Compaypd = 399 (MH). FSf&f@Sellow powder, 'H NMR (d6 BRASEPHS00

MHz) S 135 (1, J = 6.9 Hg, SH), 397.4.11 (m, O F ‘)2“ 29y
5. 6ad 1069 CL \ D7 %‘% g 12149

IH), 7.22-7.42 (in, 3H), 7

(m, 111), 7.77-7.88 ( 0 11-1), 8.01 (brsM&H)? @@ﬁaéftwm?%z%‘l MHz) § -
(brs, 1), 31P NM SO, 101 MHz) S625. MEdE, 817 h/3-+465 R )'F
Ng/IR(dS DMSO) S -104.8%7(m, 1F), MS (ESI, E1) rniz= 381(MH"). Yellow
powder, 1H NMR (db-DMS0, 3 Hz) S 0.94 (t, J= 7.5 Hz, 311), 1.3 (t,
J=7.05 Hz, 3H), daA %,73¢2.98 (jr, 2H), 3.83-3.96 (m, IH), 4.1-4.25
bah CI'\NH2 (m, 1 (dd,d 2.1 and 8.7 Hz, 111), 7.32- 7.38 (m,
3H), 7.5-7.6 (m, 211), 7. 664;70;’:8 (m, 1H), H 8.02 (brs, 111), 10.42 (brs,
1H), 12.76 (brs, 111), 31p NMR (d6-DMSO, 121.69 MHz) S 29.63, MS

(ESI, Ei) m/z = 391 (NTHg. CI \ Off white poWMQHM&S(HGWS@P@a 121.49

JTF

300 MHz) S 1.31 (t, J &A05 Hz, 3H), 3.92-485) (o€ Q)P ©%3Hd, 1p), ¥F NMR
4.15-4.28 (m, 1H)F#Z5.(dd, J = 1.95 and 63\ N2 885.HZ 131053508 7 (o, s

(dssJ= 2.1 Hz, 111), 7*7'§f = 7.3 Hz, 1F), MS (ESL, EI') m/z = 618 (ME").

SOzPh

Yellowish powder, 'H NMR (CDCl;, 300 MEHz) §
O 1.36 (quintuplet, J = 7.2 Hz, 6H), 4.08-43 (m,
O 2H), 442 (g, J = 6.9 Hz, 2H), 7.31 (dd, J = 2.1 Hz
. o 2 0-f=0 o/ and 9 Hz, 1H), 7.47-7.64 (m, 6H), 7.71 (¢, J= 1.8
3 Hz, 1H), 7.87-7.95 (m, 2H), 8.04-8.09 (m, 3H),
N © 8.16 (ad, J = 1.2 Hz and 7.2 Hz, 1H), 8.69-8.72
S0P (m, 1H), *'P NMR (CDCL, 121.49 MEz) § 24.31,

MS (ESL, EI") m/z = 582 (ME).
F Yellowish powder, "H NMR (CDCl;, 300 MHz) §
1.23 (4, J = 7.2 Hz, 6H), 1.38 (t, J = 7.2 Hz, 3H),
N 1.46 (t, J= 7.2 Hz, 3H), 2.83-3.06 (m, 1H), 4.05-
“ \__PE 4.25 (0, 28D, 4.55 (g, J = 7.0 Fiz, 2H), 7.05-7.10
. 4 Oz?ho (m. 1H), 7.33 (dd, 7 = 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;, 121.4¢
MHz) § 22.83 (4, J = 7.65 Hz), MS (ES) m/z =
592 (MH").
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H 0 (m, 4H), 8-8.1 (m, 2H), 10.17 (bra, 1H), 12.71 (brs, IH), 31P NMR
(d5-DMSO, 101 MHz) 8 25.31, MS (ESI, El) m/z = 397 (MHO), 148 WO
2006/0541.82 PCT/IB2005/004063 Compound structure Description F

worapgeseik’H NMR (CDCI3, 300 MHz) S 1.48 (t, \ CN J = %0p/ize03kdd4063
4.05-4.23 (i, IH), 4.29-4.4 (m, 111), 6.33 (bas, 1H), 7.33 (dd, J= 1.8 and
8.7 Hz, Cl O P'O p 1H), 7.4-7.52 (m, 1H), 7.57-7.62 (m, 2H), 7.64- 6aj \

Compauipgh, 1H), 7.81-7.85HFiUH), 10.81 (brs, 1H), H NH2 PEAPRER, 111),
"P NMR (CDCI3, 121.49 MHz) 6 26.56 (d, J = 3.1 Hz, 1P), t9F NNIR

(CDCI3, 282.40 MHz) -£b
(MH"). CI White solid, 'H
7.0 Hz, 3H), 4.02-4.25 (in, 2

q, J= 7.34 Hz, IF M E{RS
MRYAS-DMSO, 300 MHZ)HE: ¥D-EN ¢.35 18 F= 38, 4.11-
, 7.34 (d, J =5 Mz 57 QY (7. Bz, 2H), 7.23-7.27

(CDfgls 390 MEz) 5 142

8.5Hz, 111), 7.74 6ak CPrO-RO~(d, J = 8.51 4z 1Adk)(, 04 (M 2816, 7.5-7.57

(m, 1H), 6ak 2 8!
(dDMSO, 121.49 2

AH),996brs, |M,JC§1’.:73§Q(72;§2_17!59, ;;,182%27._!%%@8 (m, 1H),

B8R, MS (ES™) m/ =575 (MH' 8 (ESYmlz 5
= 422 (MH"). Slight yellowsoli®", 'H NMR (d%%’l?/@é‘,gg%l REH'S! S
(s, 611),3.73(d, J = 11.70’Hi| 3H), 0 7.23 (BFDAH)2F-PMER(HS3PS (EST) miz =

7.56-7.59 (m, 7a Ol O 2H

brs, 1H), 10. %4k, 12.75 (brs, IH),

NH2 \ 3'P NMR (db-DMSO=+01.256 MHz) 8 33.27, MS H (ESI, El) m/z =
377 (MH) CI White solid, 'H N'vIR (d6-DMSO, 300 MHz) S CI

3.79(d,J=11.7Hz,3H),7.35(dd,J=1.8and

Os
By P"‘O/\\

Cl o
T

N O

SO,Ph

Saz cl

Ci O
Sad N —_\

141

Oil, '"H NMR (dsDMSO, 300 MHz) § 1,27 (t, J =
6.9 He, 3H), 1,37 (t, J=7.2 Hz, 3H), 2.34 (5, 3H),
3.97-4.02 (m, 2H), 4.44 (g, J="7.2 Hz, 2H), 7.34-
7.38 (m, 2H), 7.51-7.55 (ad, J = 2.1 and 9 Hz,
1H), 7.65-7.72 (m, 4H), 7.75-7.83 (m, 2I) *'P
NMR. (d-DMSO, 101.256 MEz) & 23.57, MS

(ESI, EI") m/z = 546 (MH").

0il, 'H NMR (d-DMSC, 300 MHz) § 1,27 {(t, /=
7.05 Hz, 3H), 1,29 (¢, J = 7.05 Hz, 3H), 2.25 (25,
6H), 3.96-4.04 (m, 2H), 4.44 (g, J = 7.05 Hz, 2H),
7.3-7.34 (m, 1H), 7.48-7.58 (m, 3H), 7.66-7.72
(m, 28}, 7.77-7.83 (m, 2H), 8.09-8.11 (m, 3H),
3P NMR (d-DMSO, 101.256 MHz) & 23.64, MS
(ESI, B m/z = 560 (MH).

Dark yellow oil, 'H NMR (4, DMSO, 300 Miiz)
8 1,29 (1, J = 6.9 Hz, 3H), 1,37 (4, J="7.2 Hz, 310),
4.03-4.13 (m, 2H), 4.46 (g, J = 7.1 Hz, 2H), 7.44-
7.63 (m, 4H), 7.65-7.71 {m, 2H), 7.78-7.83 (m,
1HD, 7.88 (d, J = 2.4 Hz, 1H), 8.06-8.11 (m, 3H),
Yr NMR (d,-DMSO) §-109.98 (m, 1F) +
impureté, °'P NMR {d,DMSQ, 101 MHz)
82041 (t, J = 8.4 Hz, 1P), MS (BSI, BI") m/%z =
569 (M+2H').



8.7 Hz, 1H), 7.6 (dd, J= 1.8 and 8.7 Hz, 1H), 7.67 7b C( 11 P-O (d, J=1.8

Hz, 111), 7.7 (t, J = 1.8 Hz, 2H), 7.89 (t, to NH2 J = 1.8 Hz, 1H), 8.06

(brs, 111), 9.78 (ins, IH), H 12.89 (brs, 1H), 31P NMR (d6-DMSO,
widdaatsMHz) S 29.44, MS (ESI, El) m/z = 417 (M 1"). 149¥MDg200s/004063

2006/054182 PCT/162005/004063 Compound structure Description \ _CI

White solid, 'H NMR (d6-DMSO, 300 MHz) S 3.77 (d, J = 11.7 Hz, 3H),
Compayidd, J = 1.8 and ST Hz, 1H), 7.54-7.74 (n4 6H?9§°6§"(BP3 1H),

121.49 MHz) S 30.23,

7c CINH 2 10.01 (brs, 1H), 84 (brs, 1H), 31P NMR db N 0
m@m iz — AR W AR R e o

(d6-DMSO, 300 MHz) S-1

J=7.5Hz 3#)%*63%135305%?2*21%3%@&)»@31 d, J =

3.75 (d, J= 11.4 Hz, 3H)-TF32(ach J= 1.95 RlHE2E), ( RNHE B85z, HI, /= 0.3

7.41-7.52 (m, 36,
13298 (brs, H 1H),
miz = 377 (MH'). \ CF3 Whitecsolid, 'H NM

DCI3 121.

i 5%783 (7N O 3H), 822.¢ais, z:lalﬁ)r 660127 (dhrgnldts-8.10 (m,
jﬁ; . ois ﬁﬁ%ﬁﬂ%'}s 1391, ®F
DMSO, éoo MH

SRR 16 i 815 (55t

(d, J= 11.7 Hz, 3H), 7.3#(dd, J= 1.8 and 8.
and 8.7 Hz, 1H), 7.64 (d, Cl' NH2 \ 18 Hzz #VE0ANMIE Ytd, J = 3.3 and

7.8 Hz, 1H), HO 7.94-8.0

. 4H), 9.97 (brs, IH), 12.7 (brs, 1H), 31P

NMR (d6 -DMSO, 121.49 MHz) S 29.98, i9F NMR (CDC13, 282.4 MHz) S

Sah

Bai

Saj

“ 1 I\S éo"\
N

cl U\S_\(o—\

“ 1 I\g <O—\
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Yellow powder, 'H NMR {(ds-DMSO, 300 MHz)
50.77 (t, J="7.5 Hz, 3H), 1,23 (t, /= 6.9 Hy, 3H),
1.26 (t, J = 7.2 Hz, 3H), 2.76 (g, J=7.5 Hz, 2H),
3.83-4.13 (m, 2H), 4.24-435 (m, 2H), 7.3-7.42
(m, 2ED), 7.48-7.6 (m, 3H), 7.65-7.8 {m, 4H), 8.06-
8.1 (m, 3H), P NMR (4-DMS0O, 101 MHz)
§ 22.65, MS (ESL, EIY), m/z = 560 (M+I).

Oil, 'H NMR {d,-DMSO, 300 MHz) § 1.25 (s,
SH), 1.25 (t, J = 7.2 Hz, 3H), 1.39 (¢, J= 7.2 Hz,
3ED), 3.99 (m, 25D, 4.46 (q, J = 7.2 Hz, 2H), 7.47-
7.55 (m, 2K, 7.6-7.7 (m, 4H), 7.75-7.83 (m, 35,
8.05-8.1 (m, 3H), 7P NMR (d-DMSO0, 121.49
MEiz) § 22.6, MS (BS") m/z = 588.17 (MH").

0il, 'H NMR (CDCls, 300 MHz) § 1.4 (t, J=7.05
Hz, 3H), 1.47 {t, J = 7.2 ¥z, 3H), 2.44 (s, 3H), 4-
4.25 (m, 2H), 4.55 (q, J = 7.2 Hz, 2H), 7.37 (dd, J
=2.1 and 9 Hz, 1H), 7.52-7.65 (m, 4H), 7.85-7.97
(m, 4H), 8.08-8.11 (m, 2H), *'P NMR (d-DMSO,
101.256 MHz) § 21.58, MS (ES") miz = 5714
(MH").



(ESI, El) m/z = 417 (ME). PA\, CN White solid, 'H NMR (d5-DMSO, 300

MHz) 6 3.79 (d, J= 11.7 Hz, 3H), 7.33 (dd, J= 1.95 and "P-O 8.7 Hz, IH),

7.59 (dd, J = 1.8 and 8.7 Hz; 1H), 7f CI NH2 7.65 (d, J= 1.8 Hz, 1H),
wh8ediigprém H), 7.96- N 0 8.08 (m, 3H), 8.17-8.21 (m, 1H)»@:H:thiiskiloss

12.88 (brs, 1H), 31P NMR (d,-DMSO, 121.49 MHz) S 29.65, MS (ES')

m/z = 373.86 (NH)). White solid, 'H NMR (d6-DMSO, 300 MHz) S 1.16
Compopacs 9 Hz, 3H), 1. F¥YEUE= 6.9 Hz, 3H), 7g OIIP--O 2. B&EF 8N4 1H),
3.76 (d, J= 11.4 Hz, 3H), 7.32_CI\ NH2 (dd, ]J51.95 and 8.85 %b}#f’ R
7,41-7.68 (m,611), N @ @, , 1H), 1o.2@ﬂcb1r'ls%,%’£¥§?brs, § o121 =
31P NMR (d,-DMSO, 121.48=¥Hz) S 32.16/#5% 250 Wo20065a 582 403 (6 /=
PCT/182005/004063 COort structure DesErpEoNAES)26/2=2890732-7.63 (m,
(ME"). pi White Sbtiet, K 6-RDMSO, 36&MHday S @ laf(ch. 3 -7.bnd 15), 7.92-8

Hz, 3H), 5.47 (d, 3 42.4,H7,\0"P20/ 2H), 7,3340d 135 @ 1,26, 8 lfe (4, Duvso,
1H), 7.55-7.81 CI \ NI-12

5H), 8.04 (brs, 1H).10.19 (brs, HJ, 12,78 7h
/N O (brs, 1H), 31P NMR %ébé-omso, 121.4?6‘1\7?%1%) P15 P%2 ]éﬁé‘]&l R 56593
(d6-DMSO, 282.40 MHz) S - 207.99 it, J = 4¥%'Hz, 1F), MS (ES") m/z =
380.83 (MH). n-Ph White solid; 'H NMR (d6-DMSO, 300 MHz) S 3.81 (d,
J=11.7 Hz, 311), 7.33 (d&.J = 8.7 and O'FB~2 MEAGTPISP. APHBI G 12 ¢ 7 =
9H), 7.87-8.01 (m, 7i NH2 Z pR, (brs, iH, 8612 FbAs37(8 /1) 7 99 FPRRH), 4-4.16 (on,
(brs, N 0 iH), "P NMR (d6-BMSO, 121.49 MHE KSR, 24 MSHES?), 7.56 (dd, J = 2.1

myg=425 (M E)-Ci TPagr ™ and 9 Hz, 1H), 7.66-7.71 (m, 2H), 7.79-7.84 (m,
AN 1H), 7.91-7.99 (m, 2H), 8.08-8.18 (m, 5H), “F
N © NMR. (d-DMSO, 282.40 MHz) -112.68 (q, J =

SOzPh 8.2 Hz, 1F), MS (ES") m/z = 575 (MH").

White solid, '"H NMR (d-DMSQ, 300 MHz) &

1,34 (t, J = 7.1 Hz, 3H), 4.05 (m, 15), 420 (m,

o 1H), 7.32 (dd, J = 2.1 and &.7Hz, 1H), 7.49-7.61
TPy

o N (m, SH), 7.68-7.75 (m, 2H), 8.02 (brs, 15), 10,27

N (brs, 1H), 12.77 (brs, 1H), ¥P NMR (d~-DMSOQ, -

N O 101.256 MHz) & 31.1, MS (ESI, EIY) m# = 363

(M),

White solid; 'H NMR. (d--DMSQO, 300 MHz) &
1,32 {t, J = 7.0 Hz, 3H), 2.26 (s, 6H), 3.90-4.03
(m, 1H), 4.09-4.22 {m, 1H), 7.21 (s, 1H), 7.29-
o“Pﬁo/\ 7.33 (m, 3H), 7.57 (dd, J = 1.8 and 9.0 Hz, 1H),

cl N 7.60 (d, J = 1.8 Hz, TH), 7.9 (brs, 1D, 103 (brs,
N o 1H),12.7 (brs, 1H), *'P NMR (d-DMSO, 101.256

Ga al

H M) 8 31.3, MS (ESI, BIY) m/i = 391 (ME).
F White Solid, ‘H NMR (d-DMSOQ, 300 MHz) &
1,34 (t, J = 6.9 Hz, 3H), 4-4.04 (m, 1H), 4.18-4.21
O\Q (m, 1H), 7.31-7.4 {m, 3H), 7.57-7.62 (m, 2H),
be SP~o ™ 7.74-7.83 (tn, 2K, 8.02 (bss, 111}, 10.18 (brs, 1),
o 2\ NH 12.79 (brs, 1H), Y'P NMR (d-DMSO, 121.49
ﬁ 0 MEHz) § 29.29, *F NMR (d-DMSO0, 282.4 MHz)
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Br White solid; '"H NMR (d6-DMSO, 300 MHz) S F 3.79 (d, J = 11.7 Hz,

3H), 7.35 (dd, J = 8.7 and 2.1 Hz, 1H), 7.51-7.72 (m, 9H), 7.83-7.87 (m, 7j

P-0 2H), 8.06 (brs, IH), 9.83 (brs, 113), 12.88 (brs, CI NH\ 2 1H), "P NMR

“(d&ﬂWﬁ@,lelAg MHZ) S28.46 HO (d, J=7.2 HZ), 19F W’BIBZOOS/OGMG.%

(d6-DMSO, 282.4 MHz) S -110.60 (m), MS (ES) m/z = 445/447 (MHL1.

White solid; '"H NMR (d%-DMSO, 300 MHz) S CI 2.32 (s, 3H), 3.77 (d, J=
Conppoyngz, 3H), 7.34 (dBYCH™= 9.0 and 2.1 Hz, 1H), 7.47-PEETHRIOBH),

8.04 7k P-0 NH2 (brs, 1H), 10.04 (brs, 1H)

12.88 (brs. |H)."P Cl.~
NMR (d6-DMSO, 121.49 MHz) S 30.31, Mg‘ﬁ%’(ﬁg%s%‘%pé”@gﬁ}\m@
O CH, White powder, 'H NDCI3, 300%1g)s§%/ 38145 (?gwgoggoo MED) §
; 28-7.37

(d, J = 11.4 Hz, 3H), 6.02 { Lp-P IH), 7,06-7.08_(m, IH)

(M, 4H), 7.49- 20 C~\ NH2T52 (in, 1H), 7.73(Brd 105> 1. 8P 504 o, 1 417

11,01 (brs, 1H),, 3'P NMRCDOC13, 121.4908HE 1O RSB 6 2 HNES57.74 (m,
ES1LEymiz =3

\ 15290 2006/0641 82 PG/ IBROOSOPSDED), 12,84 (brs,

Compound structu iptigh F White pqwgexp MAASMBMED Gk 4 308r7) 5 28.24,

MHz) S 3.92 (d, J=11.7 Hz, 3H), 6.12 (brs, :36.(dd_ = 1.8 Hz
and 8.7 Hz, 1H), 7.48-7.51 (m, 1H), 0-P--0 ‘%1%%%%(’7”%5 %ﬁ%éﬁ? 7.9 (d,

(CDCI3,

J=12.9 Hz, 1H), 10.81 CI@WS, IH), 50:97 (s, HHnALE MM, 300 M) 5

O‘}Px O/\

Cl
N O
H
O\

- P*—-Q/\\

6f
Cl NH
m 2
N O
H

Ci NH
™
6 N O
& H

6i el NHy
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1.13 (t, J = 7.5 Hz, 3H), 1,33 (t, J = 6.9 Hz, 3H),
2.62 (g, J = 7.5 Hz, 2H), 3.95-4.06 (m, 1H), 4.14-
422 (m, 18}, 7.3 (dd, J = 1.65 and 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, 1H), MS (ESI, EI)
m/z =391 (MM,

White solid, *'P NMR {(CDCls, 101.256 MHz) &
29.02, ®F NMR (CDClL;, 235.36 MHz) § -61.07,
MS (ESI, BTN m/z = 431 (MH).

White solid, 'H NMR (d-DMSO, 400 MHz) &
1.36 (t, J = 7.05 Hz, 3H), 4-4.12 (m, 1H), 4.17-
427 (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, LH), 9.98 (brs,
1H), 12.83 (brs, 1H), P NMR (d-DMSO,
101.256 MHz) § 28.62, MS (ESL, EI') 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 (1, 1H), 3.97-
4.06 (m, 15}, 4.15-4.23 (m, 1H), 7.31 (dd, J = 1.8
and 8.7 Hz, 1H), 7.42-7.66 (m, GH), 8.01 (brs,
1H), 1031 (brs, 1H), 12.74 (brs, 1H), *'P NMR



C H 121.49 MHz) S 29.27 (d, J = 6.8 Hz, IP), SOF NMR (CDCI3, 282.40

MHz) S -62.89 (s, 3F), - 107.86 (g, J = 7.6 Hz, 1F), MS (ESI, El) m/z =

435 (MIt'). CF3 White powder, 'H NMR (CDC13, 300 MHz) S 3.94 (d, J=

whladoklgs3dsl), 6.12 (brs, 1H), 7.37 (dd, F3C\, J = 2.1 Hz apghQbiodbdlocs

7.57 (dd, J = 1.8 Hz 0-P-0 7s CI N H, and 8.7 Hz, Ill), 7.63-7.637 (m, 1H),

8.04 (his, 1H), 8.21 (brs, 1H), 8.26 (brs, IH), 10.81 (brs, /o H 1H), 10.94
CortipsyritH), 19F NMR (€i¢182282.40 MHz) S -62.96, MS PES¥iEiom/z =

485 (MH). White powder, 'H NMR (CDC13, 300 MHz) S 3.92 (d, J=11.7

Hz, 3H), 6.04 (brs, 1H), 7.3 (dd, _0-P=0 J= FaOMSRrd gt § §0-22, MS (BS") miz

7.42-7.65 (m 511), 7.77 C~\NH2 (qd, J= 1=2042 @&fa)7.2 Hz, 1H),

7.9-7.93 (m, IH), 7t N 0 8.03-8.06 (m, 1H), 8.68 (d, J= 8.4 Hz, Il), 10.58

H (brs, 1H), 11.19 (brs, 1

MIVR (CDEE: 254 48 Wiz )%

Sgg 300 MHz) &

MS (ESI, El) m/iz = 399 _().\==0ff-white powde¥] (H/NNR ¥ BIDI3,9380MHZAH), 4.25

S 1.24 (d, J =6.9 Hz,

P-1,23d, J = 6.9 Wz, 3}, uR_ 253 298 Lhaptizlin), 7.35-

6.9 Hz, 1H), 8! 11,784z, ¢l \ NH2.3H). 5.99( T 7T A3
(M, 1H), 7.20-7.2%@1@3%-:14—4), 7.34 (dd, 31%:'5% ﬁg)él}]%zgﬁ% %ﬁ)dgf% 1

7.49-7.53 (m, 2H), 768 (i, 1 =2.1 Hz, 1H),

u
§22.07, MS

7 IR UG 6 7 A

Hz, 1H), 8.08-8.14 (m, 2H), 10.54 (brs, 1H)EED. 95 1988, AHJ-"P NMR
(CDCI3, 121.49 MHz) S 31.35 (d, J = 8.4 Hz, IP),
I

-
O

P--O/\\

6k Gl i j( Wk
\ 2
N O
H

Cl
Ox
6l P ™
Cl NH
\ 2
N 0
OCH4
OO
Cl NH.
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ellow solid; 'H NMR {d-DMSO, 300 MHz) &
1.35 {t, J = 7.0 Hz, 3H), 401-4.12 (m, 2H), 4.17-
425 (m, 2H), 7.35 (ad, J = 8.8 and 1.8 Hz), 7.50-
7.71 (m, 4H), 7,83-7,87 (w, 1H), 8.04(brs, 1H),
.87 (brs, 1H), 12.86 (brs, 1H), *'P NMR (ds-
DMSO, 121.49 MHz) & 2647 (d, J= 7.4 Hz), *F
NMR (d-DMSO, 282.4 MHz) & -111.96 (g, J =
7.9 Hz, MS (ES™) m/z = 459/460 (MH".

White solid; **P NMR. (d,-DMSQ, 121.49 MHz) &
28.35, MS (ES") mz =411 (MHE).

White powder, 'H NMR (d-DMSO, 300 MHz) §
1,39 (4, 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, /= 8.8
and 1.98 Hz, 1H), 7.49-7.42 {m, 1), 7.59 (dd, J =
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),
¥p NMR (d,~-DMSO, 121.49 MHz) § 30.85, MS
(ESL, EI") m/z = 393 (M), 785 (2M-+H").



MS (ES') m/z = 409 (MIT). 152 WO 2006/054182 PCT/IB2005/004063
Compound structure Description Cl Off-white solid, 'H NMR (CDCI,, 300
MHz) S F 3.9 (d, J=11.7 Hz, 3H), 6.09 (brs, 1Fl), 7.24-7.28 (in, IH),
wh3gedmsd16m, 2H), 7.53-7.59 (m, 2H), OAP-0/ 7.65-7.66 (M, skH)iEb0e8ho4063
(brs, 1H), 10.87 (brs, 7v CINH 2.1H), "P NMR (CDC13, 121.49 MHz) S
29.77 (d,J HO=7.78 Hz, 1P), 19F NMR (CDC13, 282.40 MHZ%}{S
ComR9uss (1, IF), MS (ESAFHHR = 401.29 (MM. White solid®3RiRIR

(d6-DMSO, 300 MHz) S 1.12 (t, J= 7.5 Hz, 3H), 2.28 (s, =

7.5 Hz, 2H), 3.74 (d, J= .4 Hz, 3H), 7.26 (ﬁﬂ%&’d’ﬂ ’1@%&@% MEE) 8

1.8 and 8.7 Hz, 1H), 7 40 7w CI\ NH2 bE)-7 5657 o i, s 8 (= 11D, 4.18-
1),,12.75 (brs, LHIZSFAIMR: [c6-DMSO] $T.481 87 Hz,

MHz) S 32.21, MSHES) M{z = 313 () Whitergptids {saNMR {d6-BMSOsz, 15, 7.74

gﬁ)MZH%? 3-83 (2t . I-E pg'?é g-5i isgggyplgg ﬁzﬁzg?m@m 24 &), 7.97.8.03

y £ t, J=7. ) ;9. y J= . 1 1hye o 3t

= 2.1 and 8.7 Hz, 1H), 7.4- 7x 7.51 (m, 3H),%%%26J1%53‘!%’, %‘%@SM: PRMR

N 0 H 10.25 (brs, 1H), 12.75 (brs, 11-1), "P NKARYGE: PyfidEs) 247209 (fn1]7)6.57 He,

6 32.17, MS (ES) m/z = 391.26 (MH). Whitel8biids (ESNMRACDENBEBDO

MHz) 6 2.40 CN (s, 3H), 3.88 (d, J = 11.7 Hz, 3H), 5.89 (d, J= 00, 16.5

Hz, 1F|), 5.97 (bl’S, |H), 753767 (m’ 7X), White powder, ‘H NMR (d-DMSO, 360 Miiz) & -
1.35 ¢, /=172 Hz, 3H), 4.08-4.29 {(m, 21}, 7.35

/

FsC oo (dd, /=21 Hz and 8.7 Hz, IH), 7.6 (dd, /= 1.5
- Gi | S N Hz 2nd 8.7 Hz, 1H), 7.8 (d, J = 1.8 Hz, 1H), 8.08
s ﬁ ¥ (brs, 1H), 8.31 (brs, 1H), 8.36 (brs, 1H), 8.41 (bxs,
1H), 9.6 (brs, 1H), 12.88 (brs, 1H), *'P NMR (d,-
DMSO, 121.48 MHz) § 26.63, MS (ESI, EI') m/&
= 499 (MF.
O White solid, '"H NMR (d-DMSO, 300 MHz) &
O 135 (t, J = 6.9 Hz, 3H), 3.95-4.08 (m, 11D, 4.26-
P 437 (m, 1H), 7.27 (dd, J = 1.8 Hz and 8.7 Hz,
o Ci \ N 1H), 7.38 (&, J = 1.8 Hz, 1H), 7.56-7.65 (m, 4H),
v b 7.86-7.94 (m, 1H), 8.02-8.06 (m, 1H), §.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 (BESI, BI"
mfz =413 (MH".
F Yellowisk powder, P NMR (CDCl,, 121.49
)\Q MHz) § 29.27 (d, J = 8.0 Hz, 1P), MS (ESHY miz =
Ete—P=0 423 (MED).

61 C‘NHZ
N ¢

146



7y CI NHz 10.46 (s, 1H), 10.89 (brs, 1H), "P NMR (CDC13, N 0 121.49

MHz) 8 31.54, MS (ES') m/z = 414 H (MH). 153 WO 20061054152
PCT/1132005/004063 Compound structure Description Off-white solid, 'H
wWIMRs(€G1DMSO, 300 MHZ) 6 2.26 (s, 6H), 3.69 (d, J= 11.4pktza 45502653

(brs, 1H), 7.25 (brs, 11-1), 7.29 (brs, 1H), 7.38 (dd, J= 7z CI F O P'-O NH

6.3 and 8.4 Hz, 1H), 7.44 (dd, J= 1.5 and 8.7 Hz, 2 1H) 8.02 (brs, IH),
Copgp9mthis, 1H), 12.96 TBHEMR O 1H), 31P NMR (db DMSE*IZPEPMHZ)

6 31.74 , MS (ES') in/z =.394.9 (MH4). Off-white solid, u NMR (@DCB

300 MHz) 8 0.69-0.71 (1 \2H), 0.98-1.02 (M-S §5.1Fo ric0 MED) 8
1H), 3.86 (d, J=11.7 Hz, 3 § (his, 1H) 186 Eree WW.@O&-@@ (Fn, LED, 4.28-
1H), 7.28 -7.35 (m, 3H), 7.4727'58 N O (m, 3M), (7, 117 7 (s, 183),720-506 (rm, 131),

(brs, 1H), H 11.04 (brs, H3p-31P NMR (CD@@,.-;LQMQMW@ @533(&41}{) 7877 58
M& (ES) m/z = 389

Ye powder, JH Igé( 1} 1300, 90
MHz) 6 2.33 (s, 3H 1.7Hz 3H)(&*7 31-7.33] ot (brs, 11,
7.57-7.60 (m, 4H), 8 (his, 1)

26 0 CINVREFR rs ‘fg?%l 149 MEiz) &
(brs, 1H), 31P NMR (d DMSO, 121.49 MHz}6732.48; M@v(ESl MEY Y5 e = 415.28
363 H O (MII Yellow pale powder, 'H NMRt53DMSO, 300 MHz) S
2.23 (s, 6H), 3.73 (d, J = 11.4Hz, 3H), 7.25-7.33 (m, 2H), 7.36-7.43 (m,
1H=), 7.49 (d, J Tae O"P--O = 12.9 Hz, 1H), ¥5ahiteoode2Hy, Y0 (BraMso, 400

1H), MHz) 8 1,31 (t, J =7 Hz, 3H), 2.33 {s, 3H), 3.94-
4.04 (o, TH), 4.11-4.22 (m, 1H), 7.30-7.34 (m,
6w O“\PHO/\ 3H), 7.57-7.62 (m, 45), 7.98 (brs, 1H), 10.3 (brs,
C[\@C\g__{“% 18), 12.72 (bs, 1H), *'P NMR (d,-DMSO,
N o 101.256 MHz) & 31.46, MS (ESI, EI") m/z = 377

H (MHY.

Yellow powder, "H NMR (d,-DMSO, 300 MHz)
5 1,29 (5, J = 7.05 Hz, 35), 2.22 (s, 3H), 2.37 (s,
311), 3.81-3.94 (m, 1H), 4.11-4.24 (m, 1H), 7.21-
Os 7.26 (m,1H), 7.27 (dd, J = 2.1 and 8.7 Hz, 1H),
Cl\©\/g_\«s\m2 732 (4, J = 1.8 Hz, 1H), 7.4 (4, J="7.5 Hz, 1H),
7.48-7.6 (m, 25), 8.01 {brs, 1H), 10.42 (brs, 1H),
N O 12.75 (brs, 1H), *'P NMR (d~DMSO, 101.256
MHz) § 31.55, MS (ESI, EIY) m/z = 391 (MH").

Off white powder; ‘H NMR (d~DMSO, 300

MHz) 8 1,33 (¢, 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

6ab al P“‘O/N;* = 1.5 and 8.7 Hz, 1H), 741-7.61 (m, 6H), 8.00
2

N (brs, 1), 10.28 (brs, 1H),12.74 (brs, 1H), ¥'P

N © NMR. (d-DMSO, 101.256 MHz) § 31.28, MS

(ESL EI") mss = 377 (MED.
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CI1\\ NH2 10.28 (brs, 1H), 12.74 (his, 1H), 31P NMR (db- N O DMSO,
101.256 MHz) 5 33.45, MS (ESI, El) Hin/z =377 (MH'). \ Pale yellow
powder, 'H NMR (CDC13, 300 MHz) 6 3.85(d, J=11.4 Hz, 31-1), 6.08
Wbrspdidskysy.30 P-O (dd, J= 2.0 and 9.0 Hz, 1H), 7.36-7.56 Kor 4o atiess
CI"\\'NH2 7.68 (d, J= 1.8 Hz, 1H), 7.73-7.81 (m, 2H), 10.78 N O (brs,
10.03 (his, 1H), "P_.NMR (CDC1,, 101 H MHz) 6 33.3, MS (ESI, EIl)

1H
g

1o (MH). 154 TWEFY9H06/054182 PCT/182005/004B8% E8Rfoound

structure Description \ Pale orange powder, ', NMR (CDCI3,
Fo le ﬁ%ovg f%vgéﬁh ,’?ifglsl?ﬂi_l a;—ISSMSO, 300

3.84 (d, J = 11.4 Hz, 3H), 5.9
7.32-7.56 (in, 5H), 7.69-7.83

brs, 1H), 7.18- O'P-
ai 1\ NH2B1) 31524 (hrs o415y 309413 @,

(brs, 1H), "P Nt H O (CDg|1(%RHz) 6 33.8 INISHESESE )1iR/z7323 8 (m, 3H), 7.50-

(MHO. F Orange_powder,
193 Hz, 3H), 7.5 ;
1H), 8.05 7aj O\\P

N

‘}EIWR\(dG-DMS@,GBQQ, M z)68 [, 6 3 10OHA 1878 .04 (brs,
NSHW2.51-7.61 (i 2H), 3811451197 :8 138, %1p NMR (dj-
H)X.9.86 (brs, 1
NH2 NMR (d6-DMSO, 10EMHz) 6 29.99 (t,

et A S

(db-DMSO, 300MHz) 8- H 106.93 (rn, 2F), MSFE & RSPhiF2186385VAH)) MS (ESL,
F Pale yellow powder, 'H NMR (d6-DMSO, 300 »nHz2y812:75 (d, J= 11.4
Hz, 3H), 7.31-7.38 (m, 3H), 7.54-7.62 (m, 2H), 7.71-7.83 (in, 2H), 8.01

7ak O P-07 (Ins, 1H), 10.

P ™

Cl NH,
6ad m—{
N O

H

Y

\P"-O/"‘---.
Cl NH
\ 2

N
N O

6ah

in
Os

N
N O

148

1H), 12.76RB¢syellrr, pevig) (H NMB (4-DMSO, 300

MHz) § 1,35 {t, J = 6.9 Hz, 3H), 3.97-4.11 (m,
1H), 4.16-4.20 (m, 1H), 7.22-7.42 (m, 3H), 7.56-
7.59 (m, 2H), 7.61-7.75 (m, 1H), 7.77-7.88 (m,
IH), 8.01 (brs, 1H), 10.08 (brs, 1H), 12.78 (brs,
1H), *'P NMR (ds-DMSO, 101 MHz) § 25.2 (d, J
= 11.3 Hz, 1P), ¥F NMR (d,-DMSO) §-104.85
(m, 1F), MS (BSL, EI") m/z = 381 (MH).

Yellow powder, "H NMR (d,-DMSQ, 300 MEz)
50.94 (t,J=17.5 Hz, 3H), 1.3 (1, 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
(ESI, BIY) m/z =391 (MH").

Off white powder, 'H NMR (d,-DMSO, 300
MHz) 8 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 (¢, /= 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 (BSL, E) m/zr = 397 (MH).



NMR (d~ DMSO, 101 MHz) 6 32.30, 1IF NMR H 0 (d6-DMSO) 5 -106.35

(Tr, 117), MS (ESI, El' in/z = 367 (MH'). Off white powder, 'H NMR

(drDMSO, 300 MHz) 5 0.92 (t, J = 7.5 Hz, 3H), 2.78-2.92 (m, O"P'O 2H),
w Bod/dz421.7 Hz, 3H), 7.25-738 (m, 411), Tan CI\ NH2 7.%2-7189%0Rls04063

2H), 7.67-7.75 (m 1H), 8.02 (brs, N 0 1H), 10.36 (brs, 1H), 12.78 (brs,

1H), "P NMR H (d6-DMSO, 101 MHz) 6 32.41, MS (ESI, Eli ml-, =377
c(ﬂﬁ?—‘l’@“‘Whlte powder, strygine (d6-DMSO, 300 MHz) 6 c.%e*"f%*(’a% 11

.7 Hz,3H),7:27(dd,J=2.1an

OP-018.7Hz, 1H), 7.34(d, J =15 H

111), 7.49-7.65 Tao GI\\NH2 (in, 4H), 8.025F fin MGG 0 5 Las

111), 12.8 N O (ins, 1H), 3
(ESI, Eli ntlz = 383 (ivlll), 1

1(d6-DMSG, 71%%%) 054 %37@8&&4& 29-4.4 (m,
O 2006/0541:8R PCTHBID0HO0ADES 1.8 and 8.7 He,

Compound structure Desbﬂp@eﬁ\OBn White powdler, 51;4(1}LMR) (dlevDMSE, 2H), 7.64-

QQMHz) S 3.5 7 J92, 3H), 4.47 ),
@ y (m 6H) 8.01 Iapesé ﬁ)sﬁ

b lH
N e DMSo! H2 a@%é% Qg8 s o

72§737(m 6H), 7
1H), 12.8 (bra, 1H), 3t N

Qiﬁ Q{FWSI {brs, 1M},

H (ES) m/z = 468.86 (MH'). OH Pale yellow pé&#fiék, 1H NM??»(@R}C?L%NMR (CDCl,
300 MHz) 6 3.88 (d, J = 11.7 Hz, 311), 4.73%%. QH)H5.987 @) /R Os{ls, 1F), MS (ES")
1H), 7.3-7.35 (m, 1H), 7.42-7.49 (m, 2H), 7ag,CL Ng2 F&6:7.59 (M, 1H),

7.66-7.73 (in, 2H), 7.8-7.85

6ak Ci NH,

Ci

b P~

149

White solid, ‘"H NMR (d-DMSO, 300 MHz) &
1.35 (t, J = 7.0 Hz, 3H), 4.02-4.25 (m, 2H), 7.34
(d, J= 8.5 Hz, 2H}, 7.59 (d, J = 8 5Hz, 1K), 7.74
(4, J = 8.5Hz, 1H), 8.04 (m, 2H), 8.16 (m, 1H),
8.29 (brs, 1H},9.70 (brs, 1H), 14.73 (brs, 1H), *'p
NMR (d-DMSO, 12149 MHz) 8 26.87, MS
(ES™ m/z = 575 (MHY), MS (BS") miz = 422
(MH").

Stight vellow solid, 'H NMR (4,-DMSGC, 300
MHz) § 2.27 (s, 6H), 3.73 (d, J = 11.7 Hz, 3H),
7.23 (brs, 1H), 7.29-7.33 (m, 3H), 7.56-7.59 (m,
2H), 8 (brs, 1H), 10.27 (brs, 1H), 12.75 (brs, 1H),
*Ip NMR (d5-DMSO0, 101.256 MHz) & 33.27, MS
(ESI, EI"Y m/z = 377 (MH

White solid, 'H NMR. (d,-DMSO, 300 MHz) &
3.79 (d, J = 11.7 Hz, 3H), 7.35 (dd, J = 1.8 and
8.7 Hez, 1H), 7.6 (dd, /= 1.8 and 8.7 Hz, 1H), 7.67
(d,J=18Hz, 1H), 7.7 (t, J= 1.8 Hz, 2H), 7.89 (,

J = 1.8 Hz, 1H), 8.06 (brs, 1H), 9.78 (brs, 1H),

12.89 (brs, 1H), *'P NMR (ds-DMSO, 101.256
MEHz) & 29.44, MS {ESL, EI) m/z = 417 (MH").



d/N O (m, 1H), 10.34 (bra, 1H), 10.99 (brs, 1H), 31P H NMR (CDC13,
101.256 MHz) 5 32.85, MS (ES') m/z = 378.86 (M3'). White powder, 'H
NMR (d6-DMSO, 300 MHz) S 01.24 (s, 9H), 3.76 (d, J= 11.4 Hz, 3H),

WIB2R@a5418P-0 (m, 1H), 7.4-7.65 (m, SB), 7.76-7.81 (m, 1HRCTaBDb<D04063
8.02 (brs, 1H), 10.27 (brs, 1H) 12.75 (brs, 1H), N NH2 31P NMR

Co(mG DMSO, 121.49 MH
é’er 'H NMR (CDC

111), 311p P NMR (C (C@C

13 101 256 B

PHY7 Hz,
a§oo MHz) 3

ﬁzﬁ%’rﬂ\ﬁﬁz I712;? éid’“l“nd

6.32.29, MS H(ES)m/z_4osﬂZ %Ai . White
S MHz) 6 2.4 CN (s, 3H), 3.018

3H) 6.1 (brs, 1H), 01 7.34 ,... = 1.8 and § 7 Hz, IH %74 ’-7
(0 3H), 17.76-7.85 11), (m, 8H) 46c84 , (brs, | 62 i) o

(ES) m/z = 3883 (MI-1). @ White powdes- THINNR: (BB-D SO B-05 (brs, 1H),
MHz) 6 \CN 3. W%H) 6.60 (01 (5:8. 4t 22 840 ks, TXBA(H NMR (dy

J=18Hz, 1H), 7

1% Tau Cl OP5M8, ands8 s 1D, ms (BSL 1) miz

8.03-8.18 (m, 31-1), 8.29 (brs \ 1H), 9.67 (brsgﬁ%g\}&léz .89 (brs, 1H), 31P

%fl /H NH2 d6-DMSO, 121.49 MHz) S 27.88

R (d6-D

ymiz = 406 (MH).

156 WO 2006/054182 PCT B 005 004063 zRmpau e Wtw%MSO 300 MEz) &
Description Br White powdé

11.4 Hz, 3H), 7.34 (dd, J=.1/8 gnd Op"OMe
1H), 7.58-7.73 (g, 7ay Cl 3@1@7 80-7.89 (> 211y, 8164 BrsFrEdy, (
N

10001 (brs,
N O
H

' C NH
m 2
Te
N O
H

ci
N O
H

150

R A

d, 7= 195 and
8.85 Hz, 1H}, 7.41-7.52 (m, 3H), 7.57-7.63 (m,
3H), 8.02 (brs, 1H), 10.27 (brs, 1H), 12.78 {brs,
1H), *'P NMR {CDCls, 121,49 MHz) § 32.2; MS
(BSI, 81" m/iz = 377 (ME.

White solid, "H NMR (d,-DMSO, 300 MHz) & 3.8
(&, J=11.7 Hz, 3H), 7.34 (dd, /= 1.8 and 8.7 Hz,
1H), 7.6 (dd, J = 1.5 and 8.7 Hz, 1H), 7.64 (d, /=
1.8 Hz, 1H), 7.76 (id, J = 3.3 and 7.8 Hz, 1),
7.94-8.07 (1, 4H3}, 9.97 (brs, 1H), 12.7 (brs, 1H),
P NMR (ds-DMSO, 121.49 MHz) & 29.98, ¥F
NMR (CDCl,, 282.4 MHz) § 118.06 (s, 3F), MS
(ESI, EIYY m/z = 417 (MH).

White solid, 'H NMR (d;-DMS0, 300 MHz) &
3.79 (d, /= 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, 1I),
7.65 (d, J= 1.8 Hz, 1), 7.69-7.75 (m, 15D, 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 (BS™) m/r = 373.86 (MH™N.

White solid, "H NMR (d,-DMSO, 300 MHz) §
1.16 (d, /= 6.9 Hz, 3H), 1.17 (d, J = 6.9 Hz, 31),
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),
P NMR. (ds-DMSO, 121.49 MHz) § 32.16, MS



N NHZ 1H), 12.86 (brs, 1H), 31P NMR ( d6-DMSO, H 121.49 MHz) 6
30.0, MS (ES) m/z = 427/429 (MH). NC\ law _P OMe CI\0 H NH2 lax
O..P-OCO \\HNHZ NCCN layO'POMe CI0O HNHZ CN 7azO,P
woMes03408 H NHZ 157 WO 2006/054182 PCT/IB2005/004£683182605/004063
Compound structure Description CN 7aaa 0'P-OMe ClI 0 H NH2 CN
7aab F O~p OMe CI 0 H NH2

Compound

Th

Ti

7

Tk

7

structure

Cl

Cl
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Description

(ES"Y m/z = 390.9 (MH").

White solid, 'H NMR (d-DMSO, 300 MHz) 5
3.77 (d, J = 11.7 Hz, 3H), 547 (&, J = 47 .4 M,
2H), 7.33 (dd, J = 2.1 and 8.7 Hz, 1H), 7.55-7.81
(m, 6H), 8.04 (brs, 1H), 10.19 (brs, 1H), 12.78
(brs, 1H), >'P NMR (d-DMSO, 12149 MHz) §
31.62, ®F NMR (d-DMSO, 282.40 MEHz) & -
207.99 (t, J = 47.4 Hz, 1F), MS (ES") mz =
380.83 (MHM.

White solid; "H NMR (d;-DMSO, 300 MHz) &
3.81 (d, J = 11.7 Hz, 3H), 7.33 (dd, J = 8.7 and
2.1 Hz, 1H), 741-7.72 (m, SH), 7.87-8.01 (m,
2H), 8.05 (brs, 1H), 10.21 (brs, 1H), 12.79 (brs,
1H), ¥'P NMR (d-DMSO, 121.49 MHz) § 31.74,
MS (ES") m/z =425 (MH").

White solid; '"H NMR (dsDMSO0, 300 MHz) §
3.79 {d, J = 11.7 Hz, 3H), 7.35 (dd, J = 8.7 and
2.1 Hz, 1H), 7.51-7.72 (m, 9H), 7.83-7.87 (m,
28}, §.06 (brs, 1H}, 9.83 (brg, 1H), 12.88 (brs,
1H}, *'P NMR (d;-DMSO, 121.40 MHz) § 28.46
(d,J="17.2 Hz), *F NMR (dDMSO0, 282.4 MHz)
3 -110.60 (m), MS (ES™) m/z = 445/447 (MH).

White solid; '"H NMR (d;-DMSO, 300 MHz) &
2.32 (s, 3H), 3.77 (&, J= 11.4 Hz, 3H), 7.34 (d&, J
= 9.0 and 2.1 Hz, 1H), 7.47-7.59 (m, 5H), 8.04
(brs, 1H), 10.04 (brs, 1H), 12.88 (brs, 1H), *'P
NMR (d-DMSO, 12149 MHz) & 30.31, MS
(ES™) m/z = 397 (MH".

White powder, 'H NMR (CDCl, 300 MHz) 8
3.81 (s, 3HD, 3.87 (&, J = 11.4 Hz, 3H), 6.02 (brs,
15, 7.06-7.08 (m, 1H), 7.28-7.37 (m, 4H), 7.49-
7.52 (m, IH), 7.73 (brs, 1H), 10.67 (brs, 1H),
11.01 (brs, 1H);, *P NMR (CDCl;, 121.49 MHz)
§ 32.67, MS (ESL EI) m/z = 379 (MH").



CICN 7aac FO,p OMe CI0 HNH2 CI 7aad F Orp OMe CI0 H NH2

CN 7aae F O'P OMe CI0 H NH2 158 WO 2006/054182

PCT/1S2005/004063 Compound structure Description pVr-\C N 7aaf F
wWaP2®@des28t 0 H NH2 Off white solid; 'H NMR (CDC13, 250rfttiz)260%/8b3063

(t, J /7.0 Hz, 3H), 2.33 (s, 61), 4.03-4.10 (m, 111), 4.28-4.35 O (n-4

111), 7.20 (s, 1H), 7.35 (dd, J = 2.0 and 8.7 Hz, 1H), 8a CI P-O OH
Cothpti(sg 111), 7.46 (s, 4iri)tr®6-7.60 (m, 111), 10.7 (brs, BeEcrBERNMR
(CDC13, 101.256 MHz) S 33.9, MS (ESI, H0 E17) m/z =392 (MH"). Pale
yellow solid, 'H NMR (CDIC13, 300 MHz) S 18 (poyder, JHHYMRHICDCR 10 MHz2) &
6H), 4-4.13 (ii1, 1H), 4.33 (m, 111), 4.65(clgl; I+15.8-a8%, HAA (g 15, 7.36 (44,
|(H), g-f;o (dd, Jé G p and 16.1 HZ,) 1;31%%Z:é%ﬁgﬂa,sﬁg71-ﬁ)g774§4.51 (m, 1H),
m, 6H), 7.75 CI HN (d;-& .1 Hz, 111), 8.54: A 0.C ,
1H), HO-N 11.8T1@5§§-<2‘,H1H), "P Nh/?éS( %?&’(1%%71]92(%16? %@b& 1H), 10.81

T VARY (ors, 1H), 10'97 {brs, 1H), *'P NMR (CDCl,
H 121.49 MEHz) § 20.27 (d, J = 6.8 Hz, 1P), “F

NMR (CDCl;, 282.40 MHz) & -62.89 (s, 3F), -

107.86 (g, J = 7.6 Hz, 1F), MS (ESL El") miz =

435 (MH".
CFy White powder, 'H NMR (CDCl;, 300 Mifz) &
3.94 (d, J=11.7 Hz, 38), 6.12 (brs, 1H), 7.37 (44,
FsC o J = 2.1 Hz and 9 Hz, 1H), 7.57 (dd, J = 1.8 Hz
Ts CI\CE%_&NHE and 8.7 Hz, 1H), 7.63-7.637 (m, 1H), 8.04 (bzs,
E A0S 1H), 8.21 (brs, 1H), 8.26 (brs, 1H), 10.81 (brs,

1H), 10.94 (brs, 1H), “F NMR (CDCl;, 282.40
MHz)} & -62.96 , MS (BSL, EI") m/z = 485 (MIT).

q White powder, 'H NMR (CDCl,, 300 MHz) &
3.92 (4, J = 11.7 Hz, 3H), 6.04 (brs, 1H), 7.3 (dd,
- O;WO J=2.1 Hz and 9 Hz, 1H), 7.42-7.65 (m, 5K), 7.77

iy C‘\@[MNHQ (qé, J= 1.2 Hz and 7.2 He, 1H), 7.9-7.93 (m, 1H),
~~ % 8.03-8.06 (m, 1H), 8.68 (d, J= 8.4 Iz, 1H), 10.58

(brs, 1H), 11.19 (brs, 1H), *'P NMR (CDC,

121.49 MHz) & 34.98, MS (ESL EI) m/&z = 399

(MH).
F Off-white powder, "H NMR (CDCL, 300 MHz) §
1.24 (d, J = 6.9 Hz, 3H), 1.23 (4, J = 6.9 Hz, 3H),
b 2.96 (hept., J = 6.9 Hz, 1), 3.83 (d,J = 11.7 Hz,
¢ N M 3H), 5.99 (brs, 18}, 7.07-7.13 (m, 1H), 7.20-7.29
Noo (m, 1H), 7.34 (dd, 7 = 2.1 Hz and 9 Hz, 1H),

7“ 7.49-7.53 (m, 25), 7.68 (&, J = 2.1 Hz, 1H), 7.95

(44, J = 9.6 Hz and 1.8 He, 1H), 8.08-8.14 (m,
2H), 10.54 {brs, 1H), 10.95 (brs, 1H), °'P NMR
(CDCly, 121.49 MHz) § 31.35 (4, J = 8.4 Hz, 1P),

MS (B8 m/z = 409 (ME).
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MHz) S 32.8, MS (ESI, Bib m/z = 482 (MH+). Br CI\ O-\ Off white solid,
'H NMR (d6-DMSO) S 1,37 (t, J = 7.2 N 0 Hz, 311), 4.48 (q, J= 7.2 Hz,
2H), 7.59-7.68 (m, 4H), 7.77 lla 0 111), 7.96-8.09 (ni, 311), MS (ESI, Elb

wio/mesddassd4 (Mfl ). F Br Off-white solid, 113 NMR (d5-DMEOE0s /004063

MHz) S 4 (s, ClI O-311), 7.66-7.72 (m, 3H), 7.78-7.83 (m, 1H), 7.93 (d, J=
9 llb Hz, 1H), 7.99-8.02 (m, 2H), MS (ES) m/ _ N 0 SO2Ph

ConfdRrkB/470.15 (MHA3triB&aVO 2006/054182 PCT/IB2005A386A063 Br
Yellow powder, 'H NMR (CDC13, 300 MHz) S 1.46 (t, J= C\ OEt 7.2 Hz,
3H), 4.53 (q, J= 7.1 Hz,G2H), 7.31-7.36 (m, AEyhin 4410, 7H DS CRALSI) Miz) 8
7.95-8.04 (m, 3H), MS (E AV/z = lie DpSeQr408.{ME}H) CvlaresE)on4-7.28
'H NMR (dG-DMSO, 300 S 2.37 (s, RLLiR)-QH 3k . A5 h.53=r 5, 21),
Hz, 1H), 7.35 (dd, J= 2.85% .95 14a H.Hz, 2H), 7.57 (d, J.=.13.
1), 7.6 (d, J =A3.5Kz, TH), TNMR (CDJé%:ﬁl%%gc}zflG(%éﬁ J087 (or,
CN Yellow solid, ' ¥6-BMSO, 300 MHz) B PBAEPY=127-4 MP2y77 (&7
3.75 (d, J = 11.7 HZ8H)M.46 Qq, J = 72 G-P#8 Hiz |PHF NBB-FBGH(i#h2.40 MHz) §
1H), 7.67-7.9 (m, 5H), 8.07-8.24 16a CI \ Oy (52 Gk} £ PSR (kB MSD, ovr).
101.256 MHz) 6 22.98, N O MS (ES) m/ = 542.7 (MIT). SO2Ph \ Thick

yellow oil; 'H NMR (CDC% ._:;OO MHZz) 8 1.4%#e JoBYy EH7MNOBRHZBMIO380 MHz) §

(d, J=11.7 Hz, 3H), 4.54 Q5 O P-Oihiz 12H) 7482938 0 ), 2.58 (g, /=

7.5-8.1 (m, 10H), "P NMR Clp\-\ (CDTSIHZ}%)% MI—%) ﬁ;ﬁ;gm 7.26 (brs,
MS (ES) ri{z = O=p.o”

cl [ NHy 1H), 7.31 (44, J = 1.8 and 8.7 Hz, 1H), 7.34-7.40
™ N (10, 2H), 7.56-7.60 (m, 2H). 8 (brs, 1H), 10.29
N O (brs, 1ED, 12.75 (brs, 1D, *'P NMR (d,-DMSO,
121.49 MHz) § 3221, MS (ES") mkz = 3013
(MH").
White solid, 'H NMR (d-DMSO, 300 MHz) 8
Q,\, 0.83 (t, J = 7.2 Hz, 3H), 1.54 (sextuplet, J = 7.2
Ozp_oy” Hz, 2H), 2.58 (t, J = 7.2 Hz, 2H), 3.75 (d, /= 11.4

cl e Hz, 3E), 731 (8d, J = 2.1 and 8.7 Hz, 1H), 7.4-
7" VaRS 751 (m, 3H), 7.55-7.60 (m, 3H), 8 (brs, 1H),
H 10.25 (brs, 1H), 12.75 (brs, 1HD), *P NMR (de-

DMSO, 121.45 MHz) § 32.17, MS (ES") mk =
391.26 (M)

White solid, 'H NMR (CDCls, 300 MEz) & 2.40

N-CN (s, 3H), 2.88 (&, J = 117 Hz, 3H), 5.89 (d, J =

. Osg—o” 16.5 Hz, 1H), 5.97 (brs, 1H), 7.33-7.67 {m, 7H),

Y Cl NH, 10.46 (s, 1FD), 10.89 (brs, 1H), *'P NMR (CDCl;,

121,49 MHz) 8 31.54, MS (BS") miz = 414
(MH).

IZ/
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NCO 595.74/597.72 (ME"). SO2Ph f\ Thick yellow oil, 'H NMR

(d6-DMSO, 300 MHz) 8 1.36 F (t, J = 7.2 Hz, 3H), 3.7 (d, J = 11.7 Hz,

3H), 4.44 (q, J = OlIP-O - 7.2 Hz, 2H), 5.49 (d, J = 47.4 Hz, 2H), 7.54 (dd,
wh2Rchslfa Cl 0--\ and 9 Hz, 1H), 7.6-7.88 (m, 8H), 8.05-8.2:¢{k2863 )00 4363

N O NMR (d6-DMSO, 121.49 MHz) 6 23.82, MS (ES’) m/z = SO2Ph 550

(MW). F Yellowish powder, 'H NMR (CDCI,, 300 MHz) 8 1.26 ((i J=16.9
Cohiloold), 1.28 (t, J = GRdduywsH), 1.48 (t, J = 6.9 MeO-P=kétzipBhbi), 2.96
(quint., J = 6.9 Hz, IFl), 3.83 (d, J =11.4 16d OEt Hz,, 3H), 4.56 (q, J=6.9
Hz, 211),7.07-7.13 (m, 1H)}\7.37 N O (dd, 21 i-4zlidrid TNRHg:; PMPO, 300 MHz) 6
7.31-7.40 (m, 11-1). 7.49- 7.68 (M, 41>4)s, 6r853(6h (d, 7 2 18 .Hezg, 34, 7.20 (brs,
7.95 (dd, J=9.6 Hz and 1. IH), 8.08-8 44 (m, g]p-l)njglszgg@s}m% =38 (ad, J =
160 WO 2006/05418 P%’E:LJOBKZOOSIOMO 7§ 8(3"1}@) {QY%I‘P?(& sin, ﬁ 'Hysr i,

N¥IR (d6-DMS®) SMB3 (t,J =
3H), 1.55 (sextuple 7.5 Hz, 2H5H285‘<}¥ & 1y, ?HE @W}% 4§95 (s
(d, J = 11.7 Hz, CI\WO-\BH), 245 (q, J= 7125p XM, BAMPS [PAAOMFZ) §31.74

8.05-8.12 16e N p (n-4 3H), 31P NNIIt (d6 DISEX121-49Mdax's 24.36,
MS S=0 (ES) m/z = 560.38 (MH"). Thick yellow oil, 'H NMR (d6-DMSO,

300 MHz) S 2.29 (s, 6H), (d, = 11.7 E#;%384 sdi0AHSTGRYYCDCL, 300 MHz) §
7.25-7.34 (m, 3H), 76&@‘3@ 7.81-To%8.67, & Dhoy7 b4 BT FDI 85195
P- O (m, 1H), 8.12-8.1 2H), MS (ES) nt/z 1}}?@%&%H+=)191% %95 08 (brs, 1H),
S:]gazph C:m 2 7.2-7.22 (m, 1H), 7.28 -7.35 (m, 3H), 7.47-7.58
N © (m, 3ED, 7.71-7.72 (m, 1H), 1050 (brs, 1H),
H 11.04 (brs, 1H), *'P NMR (CDC;, 121.49 MHz)

5 33.04 , MS (ESY) m/z = 389.08 (MH".

Yellow powder, 'H NMR {d-DMSO, 300 MHz)
52.33 (s, 3H), 3.74 (d, J = 11.7Hz, 3H), 7.31-7.33

Os (m, 3H), 7.57-7.60 (m, 4H), § (brs, 1H), 10.26
7ab o P"O/NH (brs, 1H), 12.76 (brs, 1H), *'P NMR (dDMSO,
m ’ 121.40 MHz) § 3248, MS (ESI, BIY) mfz = 363

No© M,

Vellow pale powder, 'H NMR (d-DMSO, 300
MHz) 5 2.23 (s, 6, 3.73 (d. J = 11.4Hz, 3H),
7.25-7.33 {m, 2H), 7.36-7.43 (m, 1H=), 7.49 (¢, J

7ae O\\P»O/ = 12.9 Hz, 1H), 7.56-7.60 (m, 2H), 7.99 (brs, 1H),
ClmNHz 10.28 (brs, TH), 1274 (brs, 1H), P NMR (ds-
NGB DMSO, 101.256 MHz) & 33.45, MS (ESI, EIY)
: m/z =377 (MH). '
Pale yeliow powder, 'H NMR (CDCl;, 300 MHz)
o Q 5 3.85 (d, J = 114 Hz, 3H), 6.08 (brs, 1H), 7.30

P (dd, J = 2.0 and 9.0 Hz, 1H), 7.36-7.56 (m, 4H),

72h CIO\/\S_{‘W 7.68 (&, J = 1.8 Hz, 1H), 7.73-7.81 {m, 25, 10.78
N O (brs, 1H), 10.03 (brs, 1H), *'P NMR (CDCl;, 101
H

MHz) §33.3, MS (ESL, ELY) m/z = 349 (MH').
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Off-white solid, 'H NMR (CDCI3, 300 MHz) S 0.66-0.71 (m, 2H), 0.91-0.99
(m, 2H), 1.81-1.94 (m, IH), 3.69 (s, 7.28- 16g O" P'O~ 3H), 3.79 (d, J =
11.4 -1z, 3H), 7.13-7.17 (m, 1H), 7.28 CI O- 7.4 (m, 3H), 7.51-7.64 (m,
waHho8e8d.4 (m, 111), 9.96 N 0 (brs, 1H), "P NMR (CDCI3d2is 4@ Mia)s
S 31.29. H Thick yellow oil, '"H NMR (d6-DMSD, 300 MHz) S 1.15 (t, J=
7.5 Hz, 3H), 1.39 (t, J= 7.2 Hz, 3H) 2.32 (s, 3H), 3.69 (d, J = 11.7 Hz,
Conddedhdt46 (0, J = 7.5bet@k), 7.29 1611 O CI "0 (brs, Lispsiptom6 (m,
211), 7.53-7.56 (m, IH), 7.63-7.81 ' (m, 4H), 8.03-8.12 (m, 3H), "P NMR

(d,-DMSO, 121.49 N (0 |v| 24.57, MSHES)anstzre»860'8 TN (EORPA MEH2)

161 WO 2006/054182 PC

005/004063 BgYellowinesir, g, BivIRors, 15}, 7.18-

(U000 S 2210 SIS o A

2 52 A ’ v Wi 115 31

7.53-7.85 O'P_O-" 5-512 (m, 38" EN 1%{6_%?3;@35& 15), ¥P NMR
740

121.49 16i MHz) 8 2

NMS (ES') m/z = 6T0R1 20NHHS) N8 OSTENFSL Bl mé =

Colorless oil, 'H NMR (CD%lB, 300 MHz) S31s4fxt).J = 7.2 Hz, 3H), 3.80
(d, J=11.4 Hz, 3H), 4.54 (q, J= 7.2 Hz, O' P-.0 - 2H), 7.36 (dd, J = 2.1 and
9.0 Hz, 1H), 7.47-7.67 (mF6H), 16 Cl'\ 0-PrEaE &t FM) FggBq 300 Mi)

(m, 2H), 31P NMR (CDC1
(MEI). O O\F Pale yello

01 MH2)E2® 74, MS (ESHENDM/B251gm, 3H),
H NMR (dc-p&Q, 3082 @ 1364tz 11), 8.05

J7=aj7.5 Hz,311),3.69 (d, I= H]O.}Hz,3H),4.4§£%,’J1=IZ).’19_86 (brs, 1), 12.86 (brs, 1ED), P

2N o}
H

Tak P~o

Cl NH
7an m ’
N O
H

\P“-.O/
Tao Ci !\ A\ NH,
ZN 0

H
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NMR {d--DMS0, 101 MHz) § 29.99 (t, /=83
Hz, 1P), ¥F NMR {(d-DMSC, 300MHz) &-
106.93 (mm, 2F), MS (BSI, EI") m/z = 385 (MH').

Pale yellow powder, "H NMR (d~DMSQ, 300
MEiz) § 3,75 (4, J = 11.4 He, 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 (bes, 15), P
NMR (d~DMSC, 101 MHz) § 32.30, “F NMR
(de-DMSO0) 5 -106.35 (m, 1F), MS (ESL EI") m/z
= 367 (MH".

Off white powder, 'H NMR (d-DMSO, 300
MHz) & 0.92 (t, J = 7.5 Hz, 3H), 2.78-2.92 (m,
21D, 3.7 (4, 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), 10.36 (brs, 1H), 12.78 (brs, 1H), *'P NMR
(ds-DMSO, 101 MHz) 5 32.41, MS (BSL, BI)) m/z
=377 (MH".

White powder, “H NMR (d,-DMSQ, 300 MHz) 8
3.75 (d, J = 11.7 Hz, 3H), 7.27 (dd, J = 2.1 and
8.7 Hz, 1H), 7.34 (4, J = 1.5 Hz, 1), 7.49-7.65
(ra, 410, 8.04-8.11 (m, 25, 10.15 (brs, 1H), 12.8
(brs, 1H), *'P NMR (d-DMSO, 101 MHz) &
27.33, MS (BSI, BI") m/z = 383 (MET).



Hz, 2H), 7.41 (td, J = 8.9 and 2.5 He, 2H), 7. 54 (dd, J = 011 P-0 9.0 and
2.1 Hz, 113), 7.66-7.71 (m 2H), 7.78-7.90 (n 16k Cl 0-\ 41-1), 8.05-8.11
(m, 3H), 19F NMR (d6-DMSO) S -105.46 N O (m, 1F), 31P NMR

WElBRMSR2 101 MHZ) S 24.32, MS 0S,0 (ESI, EI'Y m/z = 558 (MNee@ods
Oil, 'H NMR (d6-DMSO, 300 MHz) S 1.38 (t, J = 7.05 O Hz, 3H), 3.7 (d, J
= 11.7 Hz, 3H), 3.78 (s, 3H), 4.46 (q, J = 7.05 Hz, 2H), 7.19-7.4 (m, 3H),

Confp874-56 (M 2H), 7 &Rsdkdd (M, 2H), 7.79-7.81 (m, 2H) :98Sia8 (m,

3H) 16m CI O--\ 31P NMR (db-DMSO, 101.256 MHZ) 624.91.CNO
O~a0 162 WO 2006/054§ PCTH:82005/004068+®il, ERMNTMVR-DMSO, 300 MHz) 5

(d6-DMSO, 300 MHz) S
11.4 Hz, 3H), 4.44 (q,0l=
3k), 7.53 Cl(gpl, J=2.13n
Il (in 2H), 8.05-

OBn Brown oll, '

7J= 7.1 Hz 3 3Hk, 2:291(s :6HK)3 66 (6,238, 4.54 (s,
Hz, 2H), 7.25,

Hz, 1H), 7.65

(ESI, El) m7'S é%éq?gr% Hg}%o& R @8,

d6BMSO, 300 MINPRS @:33F0y L1#05HR, B3, MS

?%9”‘93 T3 48 v A% (8o, om, 501

3.69 (d, J= 11.4 Hz, 3HY\ 4.42 (q, J= 7.05 Qs 0z BLsEMEB2 (S, 2H)
4.57 (s, 2H), 7.28-7.37 (m, 61i), Cl 0~ 7.52-7.78 (m, 9H), 8.05-8.1

2H), 31P NMR (db- 16p
=638 0'S~O (MH). Yelld
CN 7.2 Hz, 31-1), 2.4 (%
Hz, 2H), 7.55 ld, J.= 1.8
738-7.82 (m, IH) R0 (d

Tar Cl O
AOR T
N NH
H 2

CN

7as P~a

Tau cl : (\ o)
N NH»

156

N OH 101, 258 RIS
H NMR (d~sDMS@,.360 M Hz) 811 87 (€5, J5), 5.98
H),3.73(d, J=1

aﬁcﬁ% I7_|HZ 111).5k9. 59 Q. 186765 e ), 78785

?EBHI\T/I@]%I‘E %7’200 Mz)
&4 @), 3 548, (&), 5320740 (m, 2,

(m, 1H), 1034 (brs, 1H), 10.99 (brs, 1H), *'P
NMR (CDCl, 101.256 MHz) § 32.85, MS (ES")

m/z =378.86 (MH).

White powder, "H NMR (ds-DMSO, 300 MHz) 8
1.24 (s, 91, 3.76 (d, J = 114 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),
p NMR (de-DMSO, 121.49 MHz) § 32.29, MS
(ES) m/z = 405.11 (M)

White powder, 'H NMR (CDCl, 300 MHg) & 2.4
(s, 3H), 3.9 (¢, J = 11.7 Hz, 3H), 6.1 (brs, 1H),
734 (dd, J = 1.8 and 8.7 Hz, 1H), 7.53-7.6 (m,
IH), 7.76-7.85 {m, 2H), 10.84 (brs, 1H), 10.92
(brs, 1H), ' NMR (CDClL, 101.256 MHz) &
7.27, MS (ES") m/z = 388.3 (MH").

White powder, 'H NMR (d-DMSO, 300 MHz) &
3.78 (d, J = 11.4 Hz, 3H), 6.60 (4, ] = 84 Mz,
1H), 7.34 (&, J= 1.8 Hz, 1H), 7.74 (&d, J= 1.7
and 8.4 Hz, 1H), 8.03-8.18 {m, 3H), 8.29 (brs,
16), 9.67 (brs, 1H), 12.89 (brs, 1H), *'P NMR (
de-DMSO, 121.49 MFHz) § 27.88, MS (ES) m/z =
406 (MH".



169 1\ 7.94-8.12 (m, 5H), 31P NMR (d6-DMSO, 121.49 MHz) S N O

22.16, MS (ES) m/z = 557.4 (MH). 0iS O Compound structure Description

White solid, 'H NMR (db-DMSO, 300 MHz) S 2.33 (s, 313), 3.73 7.81- 17a
W Rebkfekadsz 11.7 Hz, 3H), 7.36-7.43 (m, 3H), 7.57-7.66 (M, gkW)18:8ds6d4063

OH 7.82 (ni, 1H), 13.01 (brs, IH), 31P N (d6-DMSO, 121.49 N O MHz) 6

32.55, MS (ES') m/z = 362 (M-H'). H 163 WO 2006/054182
CoREhB2005/004063 saampaund structure Description Ofbweaitptalid, 'H
NMR (db-DMSO, 300 MHz) S 1.15 (t, J=7.5 Hz, 3H), 2.3 (s, 3H), 2.61 (q,
J=7.5Hz, 2H),3.73 (d, J = @;P_O Hz, Bhi); #aR2&:( B NURI)-PEBC7 340 MHz) 5
(m, 111), 7.39-7.5 (m, 2H)CI \ OH 7.5778.@ fm; 1R D5 7348 (R¥S¢dd, 7 = 1.8 and

111), 13.01 (brs, 1H), 14,82/(brs, s, N O 1H),"R NMR {d6-DMSO 142149, 5 (.,

MHz) S 32.89, MS (ES) md 19392 (MH"). Off-white solid, 'H NM
(d8:DMS0, 300 7 29 (37611), 3.78 i%‘?’i‘gzo“ff?ﬁﬁzif‘gﬁf‘?5581%87%?'01 (brs.
1H), 7.37 (brs, 1H), 0 (bygy,1H), 7.46LD48%F8, Oy, 11335 EMHJ, d-DMSO,

31P NMR (db-DMSO, 17¢fCI 'O OH 121.49 MM M3651 5. 0PMINER) miz = 427/429
(d6-DMSO, 282.40 MHz) S - 115.84 (s, IF) /M8, (ES) m/z = 395.9 (NM).

H O Yellow powder, '"H NMR (CDC13, 300 MHz) S 3.88 (d, J=12.0 Hz,

311), 7.37 (dd, J = 2.0 ad 9.0 Hz, 1H), 7.47-7.63 (ni, 5H), 17d 0 P-0

7.81-7.89 (in, 2H), 10.33 (
0 Qil, 'H NMR (d6-DMSO,

Taw O*PEOMS
Cl
N\ 0O

Tax P~oue

Tay
Gl \ G

N NH
H 2
CN

Tax OaP‘OMe

Clw : j{\ o
N NH
H 2

157



3.76 (s, 3H), 7.13-7.16 (m, 111), 7.29-7.45 (m, 4H), 7.56 (dd, J= 1.8 and
9.0 Hz, 1H), 7.91 (d, J = 1.8 Hz, 111), 12.86 (brs, IH), 17e OcP 14.51 (brs,
IH), "P NMR (66-DMSO, 121.49 MHz) 6 31.68, MS CI O O (ESI, EI') m/z
wo 38642 N OH H F Pale brown oil, 1H NMR (d5-DMSO p30Qd¥idZddans3

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 (d6-DMSO, 121.49 MHz) 6 29.23 (d, J= 7.3

GordoBs@ 1~ OH Hz, 1R}xA8kAMR (da DMSO, 300 MHz) bddst2utiom 1F),
MS 17f Cl "\ (ESI, EI') m/z= 368 (MH"). / H O 164 WO 2006/054182
PCT/152005/004063 Cam ound structure Description Oil, 'H NMR
(d6-DMSO, 300 MHz) S Sh6ill), 3.71 (d, J = 11.7 Hz, 3H), 7.2-7.24
(m, 1H), 7.36-7.45 (m, 3HF7.57-7.6 (m, 0"P 111), 7.78-7.79 (m, 1H),
1205 (brs, IH); 14.8 (bP§FPEb)e31P NMR 179 -0~ CI~OH (d6-DMSO,
121.49 MHz) (Eg1 m/z = 378 (Mli). N O H Off-white solid, MS
(ES) m/z = 389 ( O,33:0, 17h CI OH O H PC Pink solid, 'H NMR
(d6-DMSO, 300 MHz) S#.3 (s, 3H), 3.76 (d, J = 11.7 Hz, 3H), 4.57-4.75
(m, 2H), 7.31-7.61 18a C, O P°0 N (m, 9H), 8.52-8.54 (m, 2H), 11.37 (t, J
= 5.7 Hz, 1H), 12.87 (brs) 34& NMR (d6-DMSO, 121.49 MHz) S

F Os

Tash N P~0OMe
*@fw
N NH,

H

Taac o F O::P“OMS
Trd4
N NH
H 2
o] ’

Taad F O=

P~OMe
CIWO
ZZ N NHa
H

Taae o “P—ome
\©fg\_/<o
N NH
H 2
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H I N 32.81,MS(ES4)m/z=453.9(Nff'. White solid, 'H NMR (d6-DMSO, 300
MHz) S 2.3 (s. 3H), 5::~- D 3.74 (d, J = 11.4 Hz, 3H), 4.56-4.65 (m, 2H),
6.38-6.45 P'O (m, 211), 7.31-7.65 (m, 8H), 11.23-11.27 (m, 1H), 12.84
wiShdekO (brs, 111), 31P NMR (dDMSO, 121A9 MHZ) 6537 {22dWRodds3
O ' (ES) in/z = 442.9 (NTH). F White solid, 'H NMR (d6-DMSO, 300 MHz)
83.78 (d, J =11.7 Hz, 3H), 4.58-4.74 (m, 2H), 5.46 (d, J = 47.4 Hz, 18c
ComBoddy 7-32-7.38 (M sBi)ufe55-7.82 (M, 6H), 8.51-8.53 (Des@r@bh HN
2H), 11.3 (t, J= 5.7 Hz, 1H), 12.92 (d, J= 2.1 Hz, 1H), N p/\ 19F NNIIZ
(d6-DMSO, 282.40 MH=%) S,-211.09 (t, J = 47.4 H N Hz, 1F), MS (ES) m/z
= 472 (MH). 165 WO 20 32 PCT/IB2005/004063 Compound
structure Description F Off<white powder, 'H NMR (CDC13, 300 MHz) 6
2235 (s, 3H), 3.88 (§, Y=P1omeHz, 31-1), 4.77 (qd, J = 6 Hz and 15.9 Hz,
2H), 7.04-7.35 iy 7M),-A68 fbrs, 1H), 8.59-9.61 O-P=0 ISd CI\ NH (m
2x), 11.22 (brs, 1 1 (ty=5.7 Hz, 1), 31P 1/N 0/-~ NMR
(CDCI3, 121.49 MHz) Si82.55 (4, J= 8.2 Hz, 1P), H N 9F NMR (CDCI3,
282.40 MHz) S -111.55 (q, J= 8.2 Hz, 1F), MS (ES) m/z = 471.92 (MH). F
Pale yellow powder, 'H NMR (CDCI3, 300 MHz) S 3.88 F/(d, J=11.7 Hz,
3H), 4.7-4.77 (m, 2H), 6.97 (tt, J= 2.4 Hz _0-P= Oand87H21 H).
7.2-7.33 (M, 6H). 7.64 (brs. IF1), &52-FBERE i BN GP Ty, 220 MH2) 8 1,43 (6 /=
11.55-11.58 (m, 2H), 31P NMR (CDCI3, #z-3H2 229 (MFIE) 6@141&(&1; JH, 4.28-4.35
8.5 Hz, IP), "F NMR & NEDCI3, 282:4QiyH2) §,-F06723 (#,.2F) 0MIS 8.7 Hz, 11D,

@S+)miz- P‘O/O:: 7.41(s, 1H), 7.46 (s, 1H), 7.56-7.60 (m, 1), 10.7 (brs,
\Cfg—« 18), ¥P NMR (CDCL, 101.256 Milz) § 33.9, MS (BSL

N © EI") m/z = 392 (MH),

Pale yellow solid, *H NMR (CDCls, 300 MHz) & 1,45 (t,J
=7.2 Hz, 3H), 2.29 (s, 6H), 4-4.13 (m, 1H), 4.22-433 (m,

O 1H), 4.65 (dd, J = 5.6 and 16.1 Fiz, 1H), 4.80 (dd, J= 6.1

92 o P*o[_:!\j\ and 16.1 Hz, 1H), 7.15 (brs, 1H), 7.24-7.34 (m, 6H), 7.75
N b (d, J = 2.1 Hz, 1H), 8.54-8.56 (m, 2ED), 10.60 (brs, 1H),

N O N&N 1181 (5 J = 57 Hz, 18), *'P NMR (CDCh, 101.256

MEZ) § 32.8, MS (BSL, EI) m/z = 482 (M.

C'moﬂ Off white solid, ‘H NMR. (d-DMS0) 8 1,37 (1, J = 7.2
N O Hz, 3H), 4.48 (g, J = 7.2 Hz, 2H), 7.59-7.68 (m, 4H), 7.77

tis =570 (m, 1H), 7.96-8.09 (m, 3H), MS (ESL EI") m/z = 442-444
@ (ME.
F Br Off-white solid, 'H NMR (d,-DMSO, 300 MIz) 3 4 (s,
ci A O— 3H), 7.66-7.72 (m, 3H), 7.78-7.83 (m, 1H), 793 (4, /=9
11b \E’j\/r\ig—% Hz, 1H), 7.99-8.02 (m, 2H), MS (ES") mz =
50,Ph 468.18/470.15 (MED.
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476.17 (MH). p White powder, 'H NMR (CDCI3, 300 MHz) 6 2.28 (s,

6H),3.82(d,J=11.7Hz,311),4.69(dd,J=6Hzand15 'O-P=0 Hz, 111), 4.78

(dd, J = 6 Hz and 15 Hz, 1H), 7.13 (brs, 18f C NH 111), 7.24-7.28 (m, 5H),
wb26hd/0314m, I1H), 7.38-7.39 (m, 1H), 7.68-7.69 (M, 1H), 7. 4x-Fuk4sisddddes

8.56 (dd, J= HO/_N 1.5 Hz and 4.5 Hz, 1H), 8.7 (d, J = 2.1 Hz, 1H),

31P NMR (CDCI3, 121.49 MHz) S 34.18, MS (ES) m/z = 468.33 (MHO

1Q.83 Cars, 11-
MHz) S 34.38, MST
PCT/IB2005/0040
NMR (db-DMSO,

ink = 482.38 A5
mpound structure Description White solid, 'H

Hz) 5 2.26 (s, 6H), 3.75 (d, J= 11.4 Hz, 31-1),

White powder, 1H NMiR (CDCI3, 300 Midz) 6213, (&, 1644, (0B, §00 MHF P1.46 (¢, J =
388, 2x 13‘57%?0:, |§|] 72 12-Br;00.53 €, W2, BHs, 8967 813700 (1, 150,

BR 18-
 1336-RHO011.3

R G

166 WO 2006/054182

4.66 (dd, Jr 5.4 and 15.9 Hz, 111), 4.78 (dd, J =5.7 and 15.9 Hz, 111),
7.24 (bI‘S, O P-O/ 1H), 7¢3-7.35 (m1 BlﬂeiorYerQ%ﬂ?,-MﬁR Mgl))ﬂsﬁ,(ntd,MHz) 8 2.37 (s,
\ “I 2!

1.8 CI O 18h\=a
N F and 4.8 Hz
1H), 12.86 (brs, 1H), 31P NMR (dDM

Adh), 7.62 (d = gy
’ 81'158 (d,J=1.5 3P})= 711??(“1%—%39

Hz, [H}, 1141 (¢

-‘:gissjfd%@m'iss and 7.95

}é —_
G S gl s s

(d6-DMSO, 282.40 MHz) 8 - 132.93 (dE)Z BBACHT LN 1E53f a5 2 6.
486.3 (MH}). White solid,. 'H NMR (d5-DMSQ, 300 MHz) S 2.26 %%g%% R

3.75 (d, J = 11.4 Hz, 3K/

(g, J = S1H s MP, UM B4

6 and 15.9 Hz, 1H), 7.2p=¢4rs, 1H), CITOVH®E)A33 (Hd =377 AR gye /=72
Hz, 1H), 7.32-7.36 (FTF24); 7.59

i6a

16b

16¢

1od

Cl O
T

N\ O

SO,Ph

He, 28), 7.54-7.58 (m, 1H), 7.67-7.9 {m, SH), 8.07-8.24
(m, 6H), *'P NMR {de-DMSO, 101.256 MHz) & 22.98,
MS (ESH) mi = 542.7 (MH).

Thick vellow oil; 'H NMR (CDCl,, 300 MHz) 8 1.46 (t, J
="7.05 Hz, 3H), 3.8 (d, J = 11.7 Hz, 3H), 4.54 (g, J = 7.05
Hz, 2, 7.32-7.38 (m, 2H), 7.5-8.1 (m, 105, *'P NMR
(CDCl;, 101.256 MHz) & 24.54, MS (ES) m&z =
595.74/597.72 (M.

Thick yeliow oil, ‘H NMR (d,-DMSO, 300 MHz) & 1.36
(t, /=72 Hz, 3H), 3.7 (4, J = 11.7 Hz, 3H), 444 (q, /=
7.2 Wz, 2H), 5.49 (4, J = 47.4 Hz, 2H), 7.54 (d4d, /=2.1
and 9 Hz, 1H), 7.6-7.88 (m, SH), 8.05-8.11 (m, 3H), *'P
NMR (de-DMSO, 121.49 MHz) 5§ 23.82, MS {ES") m/z =

550 (ME).

Yellowish powder, "H NMR (CDCl, 300 MEz) § 1.26 (d,
J =69 Hz, 6H), 1.28 (. J = 6.9 Hz, 3H), 1.48 (1, J=6.9
Hz, 3F, 2.96 (quint., J = 6.9 Hz, 1H), 3.83 (d, J =114
Hz,, 3H), 4.56 (g, J = 6.9 Hy, 21T, 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), 8.08-2.14 (m, 2H), MS (ES") m/z =
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18i (dd, J= 1.8 and 8.7 Hz, 111), 7.63 (d, J= 1.5 Hz, 1H), 8.6 ~TI H HN
(dd, Jr 2.55 and 14.4 Hz, 1H), 8.62 (d, Jr 2.4 Hz, 1H), ~~8.72(d, J= 1.5
Hz, IH),.11.46 (t, J = 5.7 Hz, 1H), 12.87 N (brs, 1H), 31P NMR
WS RMS Q2 121.49 MHz) 8 32.69, MS (ES) m/i = 469.4 (MHL-Wihitesslites
'H NMR (db-DMSO, 300 MHz) S 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, Jr 6.0 and 15 Hz, 1H),
7.22-7.38 (M 0aP-O 18k Cl HN 6H),57s3857)64 (m, 4H), 11.34 (t, J = 5.7
Hz, 1H), 12.66 (brs, IH) "P NMR (d6-DMSO, 121.49 MHz) 8 32.79, MS
H O (ES~ m/z = 545 3 31 (MH Yemrasio B YRG0 Miz) 8 0.83 ¢, J
(db-DMSO, 300 MH 83,285, 61-17.3 117 1d), J.32 (1/4 HZESEH), 1.5 (soxtuplet, J =

4.64-4.82 (m, 2H),0524 brs, 1H), 7.34% (ddosd) 2 Io@:ands8. AAHmn 1) (@, 36 11.7 5z,

(brs. 4 PARLGNKIN 161,174 (brs il ¢ xgqm}ﬁ 15 300 B 5051
idd), 7.58- 1 /N 763 ¥mLF 876(d 4(d, J

H 1H), 11.48 *1@ Hz!01! H), 12.85h 1#’ I‘%T’P( 0 (7( b E‘ﬁ%&% 36, MS
121.49 MHZz) 6 32. gssms (ES) m/z —(&%@rﬂzﬁ\ﬂms 6% WO 2006/054182
PCT/IB2005/004063 ¢ ound structure Description Off-white solid, 'H

NMR (CDCI3, 300 MHzL.S'1.19 (t, J= 7.6 Hz, 3H), 2.60 (q, J = 7.6 Hz,

2H), 2.31 (s, 3H), 3.84 O,P_O (d, J= 11.7 Hz, 3H), 4.76 (m, 2H),7.18-7A3

(m, 6H), 7.70 18m C1 \\\ HN (m, IH), T8k (miokHy, 8I5TMEI (J-DMSBOHRI NEt7) 6 2.29
8.72 (s, /HOtN 1H), brs, 1H)s It/ 8 4 d, 771012 34) 434, MMR 25734
(CDC13, 121.49 MHz) ‘08. (m, 36, 7.6-7.75 (m, 3H), 7.81-7.84 (m, 1ED, 7.6-7.04

16f al G o (m, 1H), 8.12-8.16 (m, 2H), MS (ES) m/z = 550 (MH").
AN
N o]

S0,Ph
Off-white solid, 'H NMR (CDCls, 300 MHz) 6 0.66-0.71
(m, 2H), 0.91-0.99 (m, 2H), 1.81-1.94 (m, 1H), 3.6% (s,
O“P~O/ 3H), 3.79 (@, J = 11.4 Hz, 3H), 7.13-7.17 (m, 1H), 7.28-

N\ 74 (m, 3H), 7.51-7.64 (m, 2F), 8.39-8.4 (m, 1H), 9.96
ﬁ 0 (brs, 1H), P NMR (CDCl;, 121.49 MHz) 5 31.29.

Thick yellow oil, "H NMR {(d-DMSO, 300 MHz) § 1.13
(t, J=7.5 Hz, 3H), 1.39 (t, J = 7.2 Hz, 3H) 2.32 (5, 3H),

o 3.69 (4, J = 11.7 Hz, 3H), 446 (g, J = 7.5 Hz, 2H), 7.29
S
16h o e o (brs, 1H), 7.4-7.46 (m, 2H), 7.53-7.56 (m, 1H), 7.63-7.81
| TN N (m, 4H), 8.03-8.12 (m, 3H), *'P NMR (d,-DMSO, 121.49
s .
N OO MEz) § 24.57, MS (ES™) m/z = 560.5 (MI).
SO.Ph
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Off-white solid, "H NTMR (d6-DMSO, 300 MHZ) S 2.24 (s, 6H), 3.74 (d,

J=11.5 Hz, 3H), 4.39 (dd, J= 5.7 and 15.6 O,P-O Hz, 1H), 4.53 (dd, J =

5.7 and 15.6 Hz, 1H), 5.62 (brs, 18n CI HN NH2 2H), 6.52 (t, J= 7.2 Hz,
whHh06463:6:70 (M, IH), 6.97-7.35 N 0 (m, 6H), 7.58-7.65 (np2hiuldeSdlbes

J=5.7 Hz,IH), H12.66 (brs, IH), "P NMR (d,-DMSO, 121.49 MHz) S

8.51, MS (ES") m/z = 482 (MH). Off-white powder, 'H NMR (db-DMSO,

300 MH2) S 1.12 (B:J= 7.5 Ez, 3H), X aBw(Sos3H 2058 (¢ BASD.SHMBHIY, 139 (5, 7

3.77 (d, J=11.7 Hz, (dd, J=75 a6 133 EHzeGk ssdNH) 241785, 3.71

(dd, J=5.7 and 16.8 ), 7.27 (byg, JIL), %%E’ '\ﬂ) %345‘39 F=725208) 753785
8.7 Hz, 1H), 7.36-7@6{m,2H), 7.52 SN

7.60 (dd, JziL.8 and 87 H@_I\Hl) 7.6%-@H % i%lﬁ%fﬁ% i ‘?5%21}? 51%\'539 12149
2, 1H), 0. 1% ), 11 MR P46 MBS paf =3 %52 (-
1H), "P NMR ( ©, 120.49 MHz) 6 32.62, MS (ES) m/z = 483 (MH).

F Off-white solid, %%ds-wso, 300 MHz) S 3.78 0~V F (d, J=

11.7 Hz, 3H), 4.61-4.7 2H), 7.35 (dd, J= 2.1 and 8.7 Hz, 2H),

7.38-7.41 (m, 1H), 7.5- (m, IH), " P-O" 7.57-7.6 (m, 3H), 7.73 (d, J =

2.1 Hz, 1H), 7.82-7.85 (m, 18q CI HN 2H), 10.87-10.91 (m, 1H), 12.96

(brs, 1H), MS (ES-) m/z/FRQ =498.35¢(bkdss NiL, IEEWMIO006/084UB2) & 1.45 (¢, J =
PCT/1B2005/004063 ound strw@wg@g%cgmg%@lf&wbigg)spﬁdgq,J 7.2 Hz,

111 NMR (d6-DMS®:300 MHz) 5 2. 7
& 1 7. Y %}TH; 33 (%J?sg s B o, e,

I 3
H), s’é%’v% L D507 B %“L 5.4 1z, (P
| 13 08 \(b NP NMR (d6 DNIS®HIED] 244, MH#SFB*Q% RSORR)-
0 bQ (ES") m/z=4858-8F%i4).

O

F Pale yellow oil, "H NMR {d-DMSO, 300 MHz) & 1,36 (t,
J=".5Hz, 3H), 3.60 (d,J=11.7 Hz, 3H), 445 (g, J="7.1
Q Hz, 2H), 7.41 (id, J= 8.9 and 2.5 Hz, 2H), 7. 54 {dd, /=
O'}F%o/ 9.0 and 2.1 Hz, 1H), 7.66-7.71 (m, 2H), 7.78-7.90 {(m.
16k Cim_{}—\ 4FD), 8.05-8.11 (m, 3H), F NMR (d;-DMSO) 6 -105.46
N O (m, 1F), *'P NMR (ds-DMSO, 101 MHz) & 24.32, MS
0% (ESL, BI") m/z = 558 (M+Na").
/ Oil, 'H NMR (d-DMSOQ, 300 MHz) § 1.38 (t, J = 7.05
A Hz, 3H), 3.7 (d, J = 11.7 He, 3H), 3.78 (s, 3H), 4.46 (g, J
@ = 7.05 Hz, 2H), 7.19-7.4 (m, 3H), 7.47-7.56 (m, 2H),
OQPHO P 7.66-7.71 (m, 2H), 7.79-7.81 {(m, 2H), 8.06-8.12 (m, 3H),
16m mmg—\ 3P NMR (d-DMSO, 101.256 Miz) 5 24.91.
N O
S:O
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CN O,POMe 18sCI0 HHN-b \NCN O,P OMe 18t CI\OHHN N/ h N

CNO_P OMe 18u CI\\0 ~H NN--~\N N=/169 WO 2006/054182

PCT/IB2005/004063 Compound structure Description CI O'POMe 18v CI
wWcddshiN1gz ~N Cl O'POMe 18w ClI 0 H HN \=N NC O POMeg1:&04ddd063

H HN

Cl O
n N\ N\

Cl O
. ST

CN

Ci
W OO
N O

Compound sfructure

17a
Cl OH
AOR
N O

Oil, 'H NMR (ds-DMSQ, 300 MHz) § 1,37 (t, J= 7.1 Hz,
3H), 2.29 (s, 6H), 3.66 (d, J= 11.4 Hz, 3H), 444 (g, /=
7.1 He, 2FD), 7.25 (s. 1H), 7.37 (s, 1H), 742 (5, 1H), 7.53
(dd, S =2.1 and 9.0 Hz, 1H), 7.65-7.71 (m, 2H), 7.78-7.83
(m, 2H), 8.05-8.11 (m, 3H), MS (ESI, EI') mZz = 546

(ME).

Brown oil, " NMR {(d-DMSO, 300 MHz) § 1.33 (t, J =
7.05 Hz, 3H), 3.69 (4, J= 114 Hz, 3H), 442 (g, J = 7.05
Hz, 2H), 4.52 (5, 2H), 4.57 (s, 2H), 7.28-7.37 (m, 6H),
7.52-7.78 (m, 9H), 805-8.1 (m, 2H), ¥P NMR (ds-
DMSO, 101.256 MHz) & 24.18, MS (BSY) m/iz = 638
(MH").

Yellow oil, "H NMR (d-DMSOQ, 300 MHz) § 1.37 (t, J=
7.2 Hz, 3H), 2.4 (5, 3H), 3.73 (d, J = 11.4 Hz, 3H), 445
{q J = 7.2 Hz, 2H), 7.55 (44, 7 = 1.8 and 8.7 Hz, 1H),
7.66-7.71 (m, 2H), 7.78-7.82 (m, 1H), 7.89-7.9 {m, 2F),
7.94.8.12 (m, 58), *'P NMR (d~DMSO, 121.49 MHz) §
22.16, MS (BSh m/z = 557.4 (MH").

Description

White solid, "H NMR (d-DMSO0, 300 MHz) § 2.33 (s, 3H), 3.73
(d, J=11.7 Hz, 3H), 7.36-7.43 {m, 3H), 7.57-7.66 (m, 3H), 7.81-
7.82 (m, 1H), 13.01 (brs, 1H), P NMR (d-DMSQ, 12149
MHz) § 32.55, MS (ES) m/z = 362 (M-H").
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N" N NC\ClI PQMe 18y CIONHN HN 170 WO 2006/0541..82

PCT/IB2005/004063 Compound structure Description NC O'P OMe 18z

CI\\OHHN N~~ \=N NC O"P OMe 18aa CI\\ O HHN--\N N=om
waQMesifab CI\\ 0 H HN--~\N N=J O OMe 18ac CI 0 H FiNndrobboo4063

Compound

17b

17c

174

17e

17t

sfructure

Description

Off-white solid, *H NMR (d-DMSO, 300 MHz) 8 1.15 (1, J=7.5
Hz, 3H), 2.3 (s, 3H), 2.61 (g, J = 7.5 Hz, 2H), 3.73 (4, /=117
Hz, 3H), 7.28 {brs, 1¥), 7.36-7.40 (m, 1H), 7.39-7.5 (m, 2H),
7.57-7.61 (3, 1H), 7.78 (brs, 1H), 13.01 {brs, 1H), 14.82 (fus, s,
1H), *'P NMR (d,-DMSO0, 121.49 MHz) & 32.89, MS (E8") m/z
=392 (ME').

Off-white solid, 'H NMR {d~DMS0, 300 MHz) § 2.29 (s, 6H),
378 (d, J = 11.7 Hz, 3H), 7.28 (brs, 1H), 7.37 (brs, 1H), 7.42
(brs, 1H), 7.46-7.48 (m, 2H), 13.35 (s, 1H), **P NMR (d-DMSO,
121.49 MHz) 3 35.15, ¥F NMR (d,-DMSO, 282.40 MHz) & -
115.84 (s, 1F) + MS (ES") m/z = 395.9 (MH").

Yellow powder, "H NMR (CDCls, 300 MEz) 8 3.88 (4, J=12.0
Hez, 3H), 7.37 (dd, J = 2.0 and 9.0 Hz, 1H), 7.47-7.63 (m, 5H),
7.81-7.89 (m, 2H), 10.33 {brs, 1H), MS (ESI, EI") m/z = 350
(MED).

Oil, 'H NMR (de-DMSO, 300 MEz) § 3.71 (¢, 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, 15),
14.51 (brs, 1H), *'P NMR (ds-DMSO, 121.49 MEz) 8 31.68, MS
(ESE, ") m/z = 380 (MHEN.

Pale brown oil, "H NMR (d-DMSQ, 300 MHz) § 3.72 (d, J =
11.7 Hz, 3H), 7.25-7.64 (m, 6H), 8.06 (4, J = 2.1 Hz, 1H), 12.99
(brs, 1H), *'P NMR (d-DMSO, 121.49 MHz) § 20.23 (&, J=7.3
Hz, 1P), *F NMR (d-DMSO0, 300 MHz) 5§ -112.01 (m, 1¥), MS
(ESI, BI") miz = 368 (MH).
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~=N 171 WO 2006/054182 PCT/1B2005/604063 Compound structure

DescriptionI\i OP OMe 18ad CIOHHNF FN NC\CN O,P OMe

18ae CIO HHN~ ~N N---/CN O,p OMe 18af CIOHHN~N N=/CN p
woMeddagse! 0 HHN NzZn N 172 WO 2006/054182 PCT/I1B2QQBA040G3:3

Compound structure Description CN

Compound

1Tg

I7h

18a

18b

18¢

structure Desgription
0il, 'H NMR (d,-DMSO, 300 MHz) & 2.28 (5, 6H), 3.71 (, J =
11.7 Hz, 3H), 7.2-7.24 (m, 1H), 7.36-7.45 (r, 3H), 7.57-7.6 {(m,
O 1E), 7.78-7.79 (m, 1H), 13.05 (brs, 1H); 14.8 (brs, IH), *'P NMR
~ P‘-'- ~
ci O op  (4-DMSO, 12149 MHz) 5 32.87, MS (BS") miz = 378 (MIT).
NSRS
N ©
H
Off-white solid, MS (ES") m/z =389 (ME").
CN
Os

Pink solid, *H NMR (d,-DMSO, 300 MHz) § 2.3 (s, 3H),
3.76 (4, J = 11.7 Hz, 3H), 4.57-4.75 (m, 2H), 7.31-7.61
(m, 9H), 8.52-8.54 {m, 2E), 1137 (t, J = 5.7 Hz, 1H),
12.87 (brs, 1H), *'P NMR (d,-DMSO, 121.45 MHz) §
32.81, MS (BS™) m/z = 453.9 (MH").

White solid, 'H NMR (d,-DMSQ, 300 MHz) 5 2.3 (s, 3H),
3.74 (d, J = 114 Hz, 3H), 4.56-4.65 (m, 2H}, 6.38-6.45
(m, 2H}, 7.31-7.65 (m, 8H), 11.23-11.27 (m, 1H), 12.34
{brs, 1H), *'P NMR (d~-DMSO, 121.49 MHz) § 32.72, MS
(ES"y m/z = 442.9 (MED).

White solid, "Ml NMR (4,-DMSO, 300 MHz) § 3.78 (d, J
= 11.7 He, 3H), 4.58-4.74 (m, 2H}, 546 (d, J =474 Hz,
2H), 7.32-7.38 (m, 3H)}, 7.35-7.82 (m, 6FL), 8.51-8.53 (m,
), 113 (t, J=5.7 Hz, 1H), 12.92 (@, J = 2.1 Ez, 1H),
BE NMR (de-DMSC, 282.40 MHz) § -211.09 (t, J=474
Hz, 1F), MS (BS") m/z =472 (MH".
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O,P OMe 18ah CI\HHNF F_ NO_P OMe 18ai Ck\\OHHNF FN

CIO'P-OMe 183 CI\OHHNF N NCCI P O,P-Ome 18ak CI\ 0 H HN

F F N 173 WO 2006/054182 PCT/IB2005/004063 Compound structure
wioesokiptineO OMe 18al CI0 HHN N=N CN P OMe 18apt-¢hEhoos/04063

Compound structure
F.‘
—~0-P=0
18d Cl l AN N
e ﬁ 0 /N
=N
F
F
~0—P=0
18e Gl NH
AN
N 7\
==
~0-P=0

st CIWNH

a4

18 ~0-P=0
i Gi -
N\ NH ( Y
4
ﬁ G

Bescription

Off-white powder, 'H NMR (CDCly, 300 MHz) § 2.35 (s,
3H), 3.88 (d, J = 11.7 Hz, 3H), 477 {gd, J = 6 Hz and
15.9 Hz, 2H), 7.04-7.35 (m, TH), 7.68 (brs, 1H), 8.59-9.61
(m, 2H), 11.22 (brs, 1H), 11,71 (1, J = 5.7 Hz, 1H), VP
NMR (CDCl;, 121.49 MHz) § 32.55 (d, J = 8.2 Hz, 1P),
¥r NMR (CDCly, 282.40 MHz) & -111.55 (q, J= 8.2 Hz,
1F), MS (BS") m/z = 471.92 (MH").

Pale yellow powder, 'H NMR (CDCl;, 300 MHz) 5 3.88
(d, J=11.7 Hz, 3H), 4.7-4.77 (m, 251), 6.97 (it, J=2.4 Hz
and 8.7 Hz, 1H), 7.2-7.33 (m, 6H), 7.64 (brs, 1H), 8.52-
8.6 (m, 2H), 11.55-11.58 (m, 2H), *'P NMR (CDCI;,
121.49 MHz) & 31.11 (t, J = 85 Hz, 1P), “F NMR
(CDCls, 282.40 MHz) & -106.21 (m, 2F), MS (ES™) m/z =

476.17 (MH).

White powder, ‘H NMR (CDCl;, 300 MHz) § 2.28 (s,
GEL), 3.82 {d, J = 11.7 Hz, 3H), 4.69 (dd, /= 6 Hz and 15
Hz, 1H), 4.78 (dd, J = 6 Hz and 15 Hz, 1H), 7.13 (brs,
1H), 7.24-7.28 (m, 5H), 7.29-7.31 (m, 1H), 7.38-7.39 (m,
1H), 7.68-7.69 (m, 18D, 7.76-7.8 (m, 1H), 8.56 (dd, J =
1.5 Hz and 4.5 Hz, 1K), 8.7 (¢, J=2.1 Hz, 1H), "'P NMR
{CDClL, 121.49 MHz) & 34.18, MS (ES") m/z = 468.33
(MIT.

White powder, "H NMR (CDCls, 300 MHz) 8 2.3 (s, 6H),
3.03 (t, J = 7.2 Hz, 2H), 3.76-3.88 (m, 2H), 3.79 (4, J =
11.7 Hz, 3H), 7.16-7.3 (m, 6E), 7.47-7.5 (m, 18), 7.62-
7.63 (m, 1H), 8.43-8.45 (m, 2H), 10.83 (brs, 1H), 11.36-
11.38 (m, 1H), *'P NMR (CDCls, 121.49 MHz) 8 34.38,
MS (ES) m/z = 482,38 (MH").
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HHN N=N CN P OMe 18an Ci (\\0 HHN--~~\N N-/ CN P OMe 18a0
CIOHHN N~\ N 174 WO 2006/054182 PCT/IB2005/004063 Compound
structure Description Yellow pale powder, '"H NMR (db DMSO, 300 MHz)

wo Phdndi2(t,J=7.5Hz,311),2.61(q,J=7.5Hz,2H),3.77(d, O pJFAd2dokld4063

3H), 4.61 (dd, J= 5.4 and 15.9 Hz, 1H), 4.72 18a Ci O (dd, J = 6.0 and

15.9 Hz, 1H), 7.31-7.61 (m, 9H), 8.51- P HN 8.53 (m 2H), 11.4 (t, J=5.4
Cotpodddl), 12.87 dipusnitéd), "P /N O H N NMR (d,-DbeS@ipiai .49 MHz) S

32.74, MS (ES) m/ 467.89 (MH'). Yellow pale powder, '"H NMR

(d6-DMSO, 300 MHz)\S 1.15 (d, J= 6% zcBH YERDR (AnREHet, 392 BXE) 8 2.26 (s,
Hz, 1H), 3.77 (d,J=1 311), 4.686fdld7s)(E, p-41anckd 6D, klas @IF7 =034 and 159

1H), 4.72 (dd, J = 6 ang:36.2 Hz, 1H),.7. | 5 2.1 \ .
8.7)Hz, 1;)’ 7.37_7%233 Z, 1H).f. 33(dbhd 52.A- 38a9GE Y\ BNANG 24 (s,

2H), 7.41-7. '58-7.
8.52-8.54 (i 2H), ik o 5?1H§}?$|‘ﬁfﬁ%{@%@éﬂ%ﬁ@ﬂﬁ@ﬂ’J* L
(G@DMSO and 9 Hz, 1H), 7.62 (4, J = 1.8 Hz, 1H), 8.4 (44, J= 1.2
N HN F and 4.8 Hz, 1H), 8.58 (d, J= 1.5 Hz, 1H), 1141 {1, J= 5.4
/N, Hz 1H), 12.86 (brs, 1H), *'P NMR (d-DMSO, 121.49
=N MHz) § 32.81, ¥F NMR (dsDMS0, 28240 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, 1),
cl o o 733 (dd, J =2.1 and 8.7 Hz, 1H), 7.32-7.36 (m, 2H), 7.59

18i \CE\S—/( (dd, J = 1.8 and 8.7 Hz, 1H), 7.63 (&, J = 1.5 Hz, 1H), 8.6
N HN (dd, J = 2.55 and 14.4 Hz, 1H), 8.62 (¢, J = 2.4 Hz, 1H),

_>/. _> 8.72 (&, J = 1.5 Hz, 1H),.11.46 (¢, J = 5.7 Hz, 1H), 12.87

N= (brs, TH), *'P NMR (d-DMSO, 121.49 MHz) & 32.69, MS
(BSY) m/z = 469.4 (MH".

White solid, '"H NMR (d,-DMSO, 300 MHz) § 2.24 (s,
6H), 3.74 (4, J = 11.7 Hz, 3H), 451 (dd, J = 5.25 and 15
P Hz, 1H), 4.67 (dd, J= 6.0 and 15 Hz, 1H), 7.22-7.38 (n3,
6H), 7.53-7.64 (m, 4H), 11.34 (t, J = 5.7 Hz, 1H), 12.66

P
18k Cl / N
m b {brs, 1H), *'P NMR (d-DMSO, 121.49 Miz) § 32.79, MS
N O
H

(GS") m/z = 545.33/547.31 (ME).

Off-white solid, "H NMR (d-DMSQ, 300 MHz) § 2,28 (s,
6H), 277 (4, J = 114 Hz, 3H), 4.64-4.82 (m, 2H), 7.24
(brs, 1H), 7.34 (44, J = 1.8 and 8.7 Hz, 1H), 7.36 (brs,
1H), 7.4 (brs, 1), 7.52 (dd, J= 1.5 and 5.4 Hz, 15), 7.58-
N 7.63 (m, 25D, 8.76 (d, J= 5.1 Hz, 1H), 9.14 (d, /= 1.5 Hz,
N © ! S IH), 1148 (t, J = 6.0 Hz, 1H), 1285 (brs, 1), *P NMR
(d=DMSO, 121.49 MHz) § 32.68, MS (BS") m/z = 469.4
(ME.

181 Ci \ HN
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S 33.64, MS (ES-) m/z=48194 (MW). Pale yellow solid, 'H NMR (CDC13,
400 MHz) S 3.86 (d, J=11.8, 3H), 4.67 (dd, J = 5.7 and 15.9 Hz, 1H),
4.79 O"P-0O (dd, J=6.0 and 15.9 Hz, 1H), 7.25-7.28 (dd, J= 1.9 and 18ar
wol @441z, 1H), 7.30-7.34 (m 3H), 7.41-7.45 (m 2H), 753(:'&7’1&40%%}94063
7.56 (n), 1H), 7.69-7.75 (m, 3H), 8.55-8.57 (m, 2H), 10.76 (s, IH), 11.72
(t, J= 5.8 Hz, 1H), "P NMR (CDC13, 101 MHz) 5 342, MS (ESI, El) m/z =
CofLEMH). Q Whitaguawder, 'H NMR (d6-DMSO, 302888 3.62 (s, 3H),
3.74 (d, J = 11.7 Hz, 3H), 4.53-4.67 (m, 2H), 6.9 O P-OL1 (brs, 1H), 7.32
(dd,J= 1.8 and 8.7 H), 7.46-7.65){fvhi8asdCEIMBHFPT:. 090 @Edx HL19 (¢, /=
Hz, 111), 12.85 (er@r’MMR O 7.\ 2 MEQq, 1017256 Mz .31 (s, 3H), 3.84

33.71, MS (ESI, El N 443 (MHy)./11 ?%9%80@69 7.187.43 (m, 6, 7.70

ﬂbm% I\s/ltlzu%}ure Des(%n%&g) ' 4@\5\JW Hp 48,872 5

powder, ' a
(dd,J=4.8a -0y EB5Rrs 513 Bl 45 Bz, ) T NMR
6.38-6.45 (m, 211), 'CI ( 18ah=0 7.3@(uth, 5@ MEEmd BL¥eHZ, 111),

7.48-7.7 (rn, 8F1), 11 21 H NH (t, J = 5.25 Hz, 1H), 12.86 (brs, 1H), 31P

NMR (db- DMSO, 56 MHz) 8 3R50HrSHHRSH YT (#PMSPr800aHs) 5224 (-
Yellow powder, 'H CDC13, 3002 6a3/761 (s, HO, 3H1 ) B.84, (b= 37=and 15.6
11.4 Hz, 3H), 4.7 -' =5.1 and 15.6, H#, U3} 483 iy 7 5.5 BAAR), 562 (brs,

15 75 Hz Q}11) 6. -6%6 OP o m ngzfpfl 09 )7 623 gﬁgﬂgr{h 6.97-7.35
738 % ZH)gjpmaﬂedﬂa 70 b e,

J=21Hz 1
MHz) 3 33.64, MS (ESI, El A5G YRS/ RIS PN HEmse, P|2149 MFiz) §

NMR (CDCI3, 300 MHz) 6 3.76 8.51, MS (ES") m/z =482 (MH).

Off-white powder, "H NMR. (d,-DMSO, 300 MHz) & 1.12

Q (6, J = 7.5 Hz, 3H), 2.28 (s, 3H), 2.58 (q, J = 7.5 Hz, 2H),
377 (&, J = 117 Hz, 3H), 4.68 (dd, J = 5.4 and 17.1 Hz,

\P“O 1H), 4.78 (4d, J= 5.7 and 16.8 Hz, 1H), 7.27 (brs, 1),
m 733 (dd, J = 2.1 and 8.7 Hz, 1H), 7.36-7.46 (m, 2H), 7.52
18p N O_Z/: (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 (&, J = 5.4 Hz, 15,
9.14 (d, J= 1.2 Hz, 1H), 1147 (1, J = 5.4 Hz, 1H), 12.82
(brs, 1H), 3P NMR (d-DMSO, 121.49 MHz) § 32.62, MS

(BS™ m/z = 483 (ME).

F Off-white solid, 'H NMR (d,-DMSC, 300 MHz) 3 3.78
(d, J=11.7 Hz, 3H), 4.61-4.78 (m, 2H), 7.35 (dd, J=2.1
and 8.7 Hz, 2H), 7.38-741 (m, 1H), 7.5-7.55 (m, 1H),
-0~ 7.57-7.6 {m, 3H), 7.73 (&, J = 2.1 Hz, 1H), 7.82-7.85 (m,

P
18 Clm 2H), 10.87-10.81 (m, 1H), 12.96 (brs, 1H), MS (ES") m/z
ﬁ =49835 (MH").

F
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0 (s, 3H), 3.86 (d, J = 11.7 Hz, 311), 4.69 (rid, J = 5.7 and 15.9 Hz, 1H),

4.83 (dd, J = 5.7 and 15.9 Flz, 1H), 7.03- 0"P-O_ 7.07 (m, 111), 7.2-7.37

(n4 7H), 7.71 (brs, 1H), 8.55-8.58 18av CI 0 (m, 2H), 11.48 (brs, 1H), 11.8

wb 2basdsf1kiz, 111) , "P NMR (CDCI3, 121.49 MHz) 6 33.93MarHf® okl

m/z = N NH 470 (MH+). N F Pale yellow solid, 1H NMR (d5-DMSO, 300

MHz) S 3.78 OLV' (d, J = 11.7 Hz, 3H), 4.65 (rn, 2H), 7.33-7.65 (rn, 9H),
CofRAAd: J = 6 Haydbihrd 1.13 (t, J = 5.5 Hz, 111), 128<krpddaw "P-0~ N

(ors, 1H), 31P NMR (d6-DMSO, 121.49 MHz) 5 30.76 (d, CI ~J=7.4 Hz,
1P),19F NMR (db-DMSO, 300 MHz) 6#kdiieQold, FHNNHR, (&) DM (BB MES) & 2.27 (s,
m/z=458 (MH'). 176 2 06/05418@;5@'5@@{ZQQS{@%%M@@@@@@@&L 2H), 7.22
structure Description Xelaw powder, I\L%IR7 QQ%Q'V@P’;'%Q%MHZ{)} S 387.48 (m,

25 (a, 6H), 375%pl=11.4Hz, 3
13 L 4.72 @d_J& 5, Z/andige-2 Hz, 1 )7325 %%d‘t‘mz% gﬁ(b} e%iﬁ » 1H), 13.08
7.59-7.63 (m, @ 52-8,54 frmgH), (e, 4D, (CPIMROTATNRG: 527 49 2HA)§ 32. 16, MS
12.86 (brs, 1H); 1P{§{\INI\/P(d -DMSOEL3 249 4k4.0 (M) MHz) 8 32.88, MS
(ES’) ,n/ =467.9 (M "). White p(ﬁvder 'H NMR (CDCI3, 300 MHz) S 2.3
(s, 6H), 2.7-2.75 (m, 4H), 3.73-3.77 (m, 411), 3.86 (d, J= 11.7 Hz, 3H),
4.43 (dd, J = 5.7 andjtA9 1w, 1H), 4.52 (dd, J = 6 Ci O\ -OHN and 12.9
Hz, 1H), 7.17 (brs, 1K),.7.32 (dd, J= 2.1 and 8.7 18ay --\ NHz, 1H), 7.36
(brs 1H), 7.41 (brgzJH), 7.49 (dd, J=2.1 HO 0 and 8.7 Hz, 1H),
1-7.72 (@ ) 50(’@5 111) 11.46 (t, J = 5.7 Hz, 111), 31P NMR
(3: C13, 1017 -
yellow powder,

D(CN
o)

ey

“P~oMe

N HN
H

NN
=

D/cw
0

=

“P~0ne

N HN

hu
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2.24 (s, 6H), 3.73 (d, J= 11.7 Hz, 3H), 4.56 (dd, J= 5.4 and 15.3 Hz, 1H),
4.73 (dd, J =5.4 and 15.3 Hz, Ill), Cl O\P-01 7.15-7.4 (1r4 7H), 7.47 (td,
J=1.8and 7.5 He, IH), 7.59 ggaz (dd, J = 1.8 and 8,1 Hz, 111), 7.63 (d, J
wodshdhzaikd), HHNF 11.32 (t, J = 5.4 Hz, 1H), 12.83 (brs, b 004063
NMR (d, DMSO, 121.49 MHz) S 32.76, 19F NTMR (d6-DMSO, 282.40
MHz) S -118.4 (m, iF), MS (ES) nz/ = 485 (MW). White powder, 'H NMR
GotiBsMSO, 300 bl 2.25 (s, 6H), 3.66 (s, 3H), Bdsdgtidn= 11.7 Hz,
3H), 4.52-4.7 (m, 2H), 6.9 (brs, 1H), 7.22 (brs, 2H), 7.26 (brs, 1H), 7.33
(dd, O,,P-O/O J= 24 and 9.3 Hz, IH), 7.59-7.61 (m, 3H), 11.17 (t, J=
18aaa 5.1 Hz, 111), B(Brs, 1H), 31P NMR (drDMSO, 121.49 HN
MHz) S 32.93, MS (EST/z =471.36 (MH). HN N 177 WO 2006/054182
PCT/IBZOOS/OO406%’iG@m§)ound structure Description Off-white powder,

'HsNMR (d& 800 MHz) 6 3.75 (d, J= 11.7 Hz, 3H), 4.58 (dd, J=
5.1 and 15.3 NOLR:O F 4.7 (dd, J = 5.7 and 15.3 Hz, 111),
7.17-7.28 (m, 2H), I8dab Cl .32-7.52 (rn, 51-1), 7.57-7.7 (m, 511),

11.24 (t,J=5.4Hz, NOf\1 1),\N.2.87 (his, 1H), 31P NMR (d6-DMSO,
121.49 MHz) " 8 32.64, 19F NI'MW{R (de-DMSO, 282.40 MHz) 5-118.41 (m,
iF), MS (ES) inlz = 456.8 (MH"). P Off white powder, 'H NMR (CDC13, 300
MHz) 6 2.67- 2.72 (i@k{%ﬁl-&?S (m, 4H), 3.86 (d, J =11.7 Hz, 0~
P-0 31-1), 4.39-4.5 ( , 7.3 (dd, J=1.9 and 8.7 Hz, 1H), 18aac Ci
HN--\ N 7.41-7.54 (ES]:.L H), 7.66-7.67 (in, 1H), 7.73-7.81 (rn, 211), NO
10.49 (brs, é‘lll)’ 11.4 TQ“”OEZ 5.7 Hz, 1H), 31P NMR H

18w N

HN

rZ

“P~ome
N
N HN

N PO
N HN
H

170



(CDCls, 121.49 MHz) 6 33.56, MS (ES) m/ = 447.92 (MH). F Pale yellow
powder, 'H NMR (d6-DMSO, 300 MHz) 5 F 3.78 (d, J = 11.7 Hz, 311),
4.54-4.74 (in, 2H), 7.16-7.28 0 0\~\ (m, 2H), 7.28-7.65 (m, 7H), 7.74-7.75
wiineddtr416:.84 (brs, 1Saad P-O N F 1H), 12.95 (brs, IH), 31Rd¥NBBRes/004063

(d6-DMSO, 121.49 MHz) Cl 6 29.36, 'F NMR (dDMSO, 282.40 MHz) 6
-138 (m, HIF), -126.5 (in, 2F), MS (ES) mlz = 493 (MR). F White powder,

CorbOIMR (d5-DMSeaR0 MHz) 6 3.64 (s, F 3H), 3. Tgarigtionl 1.4 Hz, 3H),
4,54-4.67 (m, 2F1), 6.91 (brs, 111), 7.33-7.39 (n4 3H), 7.5-7.62 (m, 3H),
7.67-7.68 18aae BLOP_0 NH (m, 111), 10.68-10.72 (m, 1H), 12.95 (brs,
111), "P NMR (d6- —421.49 MHz) 8 30.92 (t, J = 8.5 Hz, 1P), "F H
0 IN NMR (d3-DMSO3282.40 MHz) 6 -106.77 (m, 2F), MS (ES{) m/ = 479
(MW). 178 WO 20 82 PCT/1B2005/004063 Compound structure
Qescriptior? pewder, 'H NMR (CDC13, 300 MHz) S 2.39 CN
(s, 311), 3.85@%&, 3H), 4.76 (d, J = 5.4 Hz, O 2H), 7.25-7.33
(m, 4H), 7.57-7.81 (1}, zi:’i‘)ﬁ)?l_g.s (nt, -01 2H), 8.58-8.6 (rn, 21-1),

11.27 (brs, 11-1), 11.59 (t, J¢ 5.% 18aaf C~ I\ O Hz, 1H), 31P NMR
(CDC13, 121.49 MHz) S 31.35=N1S H HN (ES~)m/z=479.35(MH"). N Pale
yellow powder, 'H NMR (CDC13, 300 MHz) S 2.39 CN (s, 3H), 3.72 (s,

3H), 3.84 (d, J = ]G4 Hz, 3H), 4.71 (d, J = 5.4 Hz, 2H), 7.12 (s, 1H), 7.32
(dd, J= 1.5 and 8.7 Hz, OF'Q 1H), 7.47-7.59 (nn, 4H), 7.66-7.74 (in, 2H),
11.21 (his, 18aag CI'@=tH), 11.38 (t, J = 5.4 Hz, 1H), 31P NMR (CDC13,

121.49 H HN MHZ$'33,21, MS (ES") miz = 48238 (MH'). | ~N
18aa Ci A O

18ab ci W

18ac CF\@:%_(C)
N N
N H
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N Off-white solid, '"H NMR (d6-DMSO, 300 MHz) S 2.24 (s, 611), 3.72 (d,
J=11.7 Hz, 3H), 4.53 (dd, J= 5.1 and 15.3 Hz, 1H), 4.68 (dd, J = 5.4 and
15 Hz, ill), 7.06-7.12 (m, Ci O"P"-O O 1H), 7.21-7.34 (in, 5H), 7.48-7.53
widnoldd)osé:88 (dd, J= 18aaj 1.8 and 8.7 Hz, 1H), 7.63 (d J=1p8 i 84t ks04063
11.29 (t, J= HN F 5.1 Hz, 111), 12.82 (brs, 1H), "P NMR (d6-DMSO,
121.49 MHz) 6 32.79, MS (ES) m/z = 503 (ME). F Off-white solid, 1H
CoNPURAHEE-DMSQstRRfMHZ) S 2.26 (s, 6H), 3.74 (dpasciliptiérz, 3H), 4.60
(dd, J=5.4 and 15.3 Hz, 1H), 4.77 (dd, J = 5.4 and 15.3 Hz, 1H), 7.22
(brs,C,OP_OO 7.29 (brs, IH), 7.31-7.38 (nt, 4H), 7.49-7.52 (m,
2H), 18aak 7.6 (dd{J="tr5and 9 Hz, 1H), 7.64 (d, J= 1.8 Hz, 1H), H HN
Ci 11.35 (t, J= 5.4 H27M, 12.84 (his, 1H), 31P NMR (d6 DMSO, 121.49
MHz) S 32.72, VEY SHwme/z = 501 (MH) 179 WO 2006/054182
PGT/1B200 Cpmpound structure Description Light yellow solid,
1H NMR (d6- 3QQMHz) 8 2.24 (s, 6H), 3.73 (d, J = 11.7 Hz, 31-1),
4.71 (dd, J=4.8 and 15.3 H), 4.85 (dd, J = 4.8 and 15.3 Hz, 1H),
7.22 CI OIIP-O 7.31 (m, 3%{.}32 (dd, J= 2.1 and 8.7 Hz, 1H), 7.5-7.56
18aat ~NMIIN-61 F F (m, 1H); .6 (dd, J= 1.8 and 9 Hz, 1H), 7.64 (dd, J=
1.8 and 10.5 Hz, 1H), 7.67 (d, J= 1.2 Hz, 1H), 7.76-7.79 (m, M 1H), 11.38
(t, J = 5.4 Hz, IH), (brg, 1H), 31P NMR (d6-DMSO, 121.49 MHz) 8
z

32.74, MS (ES) na/ F) White powder, 'H NMR (d6-DMSO, 300
MHz) 8 2.26 (s, 6H), ¥75 (d, J= 11.7 Hz, 3H), 4.64 (dd, J= 5.4 and 15.9

Hz, 1H), 4.78 (dd, J5B-aa@ 15.9 Hz, 1H), 7.23 (brs, 1H), C),F-0 7.29-7.42
(HesH), 7.6 %5 apd 8.7 Hz, 111), 7.65

N
N HN
7 N
=/

18af C'\@\/S\_f
HN

N HN
H
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18aam OI\ O (d, J = 1.8 Hz, 1H), 7.78 (td, J = 1.8 and 7.5 Hz, 1H), N MN
8.54-8.57 (m, 1H), 11.39 (t, J= 5.7 Hz, IH), 12.82 (brs, 1H) 31P NMR
(dfi-DMSO, 121.49 MHz) 8 32.70, MS (ES") m/z = 468 (MH) White
wieoweessikb NMR (d,-DMSO, 300 MHz) 6 2.26 (s, 6H), 3.6%(e/gmdds 604063
Hz, 3H), 4.65 (ddd, J=5.7 and 15.3 and 21.6 Hz, 2H), 7.21 (brs, 1H), 7.25
(brs, IH), 7.3 (brs, F O\P-O 111), 737-7.45 (m, 2H), 7.46 (dd, J= 1.5 and
Cofdolid IH), 18aan&ilird O 7.82 (td, J = 1.8 and 7.8d4&cdpp8.49 (dd, J =
1.95 and H MN 4.65 Hz, 1H), 8.64 (d, J = 1.8 Hz, 1H), 11.81 (t, J = 5.7 ~N
Hz, 1H), 13.06 (brs,; "P_NMR (d6-DMSO, 121.49 MHz) 6 32.10, MS
(ES") n7/z= 486 (M Yellow solid, 'H NMR (d6-DMSO, 300 MHz) 8
3.75 0 (d, J = 11.4 H)73H), 5.67 (d, J = 7.5 Hz, 1H), 7.2 (brs, O,'PMO'
y--NM2 1H), 7.85 (43P3eMe8 and 8.7 Hz, 1H), 7.85-7.95 (m, 3H), 18aao
G$2hNO 8.02> N6H}; 8.22 (d, J = 1.8 Hz, 1H), 8.28 (brs, 1H),
8.46-8.53 (m, ¥ J= 75 Hz, 1H), 12.76 (brs, 1H), "P NMR
(d,-DMSO0, 121.49 MHz) 8 31329/ MS (ES) m/z = 482 (MH) 180 WO
2006/054182 PCT/1B2005/604063 Compound structure Description -~
Off-white solid, 'H NMR (d,-D , 300 MHz) S 3.80 (d, J =11.4 Hz, 3H),
5.63 (d, J = 7.5 Hz, 1H), 7.2 (brs, O*P 0O~ J_NH2 1H), 7.33 (dd, J= 2.1
and 8.7 Hz, 1H), 7.3 5 (m, 5H), 18aap ClI HN s 7.52-7.61 (m, 6H),
7.69 (d, J = 2.1 Hz, X .77 (brs, N O 1H), 11.32 (d, J = 7.5 Hz, 1H),
12.8 (brs, 1H), "P NMR (d~-DMSO, 121.49 MHz) S 32.12. White solid, 'H
NMR (d6-DM y MY 5 3.77 (d, J = 11.4 Hz, 3H), 5.34 (d, J= 11.1
H231H), 5.86 | * D/ 17.7 Hz, 1H), 6.79 (dd, J = 11.1 and 17.7 Hz,
1H), 7.32 18aaor&1 1M NH J= 2.1 and 8.7 Hz, 1H), 7.48-7.61 (rn,

! d,
4H), 7.73 (dd, NO J'= 1.5%8 Hz, 1H), 7.78-7.83 (m, 1H), 8.03 (brs,
=N

i
- O=P-ome
18aj \ f
N HN F
H
I/
=N
NG
cl
O:P*OMe
18ak cl \
N F
N HN
/A
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H 1H), 10.2 (brs, IH), 12.8 (brs, IH), "P NMR (d6-DMSO, 121.49 MHz) S
31.86, MS (ES') m/ = 374.83 (&T) Sticky off-white solid, 'H NMR (CDC13,
300 MHz) 6 3.84 (d, J=11.4 Hz, 3H), 4.70 (dd, J = 5.4 and 15 Hz, 1H),
WO-20Rs@4885 (dd, J= 6 and 15 Hz, 11-1), 7.16 (dd, J= 1.8 apch&R20b8aaie3
Cl OHz, 1H), 7.22-7.51 (m, 9H), 7.65-7.73 (m, 3H), 11.63 (brs, 1H), 11.68
(t, J=5.4 Hz, 1H), "P NMR (CDCI3, 121.49 ~NM:N--/~~ H MHz) 6 33.98,
coMlBdRS") M/z =4d&Hire(MIT") P-O I18aas Cl O N HibkkerigtieAN CN 0, P"0
18aat CIONHN F HF\N 181 WO 2006/054182 PCT/1B2005/004063
Compound structure.Description _ 0 Colorless oil, 'H NMR (CDCI3, 300
MHz) S 3.76 (d, J = {9a’F OEt 11.1 Hz, 3Fl), 7.44-7.58 (m 3H), 7.76-7.84
(m 2H), 31P OEt NMRF(CDC13, 101.256 MHz) 6 22.2. NC Colorless oill,
'H NMR (CDCI3, 366Mbig) S 3.81 (d, J= 195 P-OMe 11.1 Hz, 6H),
159-7.66 (Fﬁ, 84-7/87 (m, 113), 8-8.1 OOMe (re, 2R), 11P NMR
(CDC13, 121. %6 4, MS (ES) m/z =212 (MH). Colorless oil, 'H
NMR (CDC13, 300 MHz) 5%, J= 07.5Hz,3H),2.72(q,J=75

Hz, 2H), 3.78 (d, J = 11.1
5 N=N

18am C;m{O
N HN
H

OMe
18an Clmé)
N HN
H

i8ao cl N 0
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19e \ / P-OMe Hz, 611), 7.4-7.43 (m, 2H), 7.59-7.69 (m, 2H), MS (ES')

OMe m/z=215 (MH). O Oil, 1H NMR (CDC13, 300 MHz) 6 3.77 (d, J =

11.1 Hz, 19d P-OMe 6H), .7.28-7.39 (m, 2H), 7.57-7.66 (m, 2H), MS (ES)
woMesizr201 (MH). Br Colorless oil, 'H NMR (CDCI3, 300 MHzRm@:1481063

(d, J= 011 11.4 Hz, 6H), 7.33-7.4 (in, 111), 7.69-7.77 (m 211), 7.91- 19

P-OMe b- OMe 7.96 (m, 1H), 31P NMR (CDCI3, 121.49 MHz) 5 19.2, MS
Cotls2)iB/z = 265/26uc{ddé). F Colorless oil, 'H NMR (@B8€igj800 MHz) 5

3.79 (d, J= O 11.1 Hz, 6H), 5.44 (d, J= 47.4 Hz, 211), 7.5-7.63 (m, 211),

19f P-OMe 7.78-7.85 (m. 2H), 31P NMRI{C BB 30132 50 Wiz )6 DRF5 @ Wi MEz) &

i9F NMR (CDCI3, 282, 5 -209, 24t/ 37 4 RA I, 2 8, WS/ (ES) 28), 3.77 (4,

m/z = 219 (MH). F Yellywiéh oil, 'H NMR{(GRCI3300: ME2).52 44 (59 18, 110, 472

a0 ?Ji{%,i@?gj%“) 1P R (S0 %%Fzéf%igé?"ﬁ;ﬂg . 631
1H i\l MR™(d

20.13 (d, J = (cﬁéf%‘v 25373 Ui 6 1D 4, (s 1, ap
IF). Colourles ofl DN SONBBAMBMFG, 02895(NH2)=5 F254-MS (BS") miz =
311), 1.6 (sextuplet, J = 7.5 Hz, 2H), 263¢tade).195 - 0 7.5 Hz, 211), 3.65

(d, J = 11.4 Hz, 3H), 3,654 (d, J = 11.1 i7 OMe Hz, 3H), 7.47-7.50 (m,

311), 7.54-7.55 (m, 1H), 31P NMR ONic(el$aBMSGy:1 21 MERVEDMSO, 300 MHz) §

21.04, MS (ES) m/z = 229 3 182 WO 2006{0544 82L&/ 1320054904063 9 Bz, 15),
Compound structure n (ME), 7§E§0fle§§pgz HNYIR (@O MSQa 16.5 1z,
300 MHz) 8 1.18 (t, d* ’ ' e=15 HZH?H)vz 20 f JO¥s] 1%*9513-&(%8 > 59, 1 =21

H), 3.
8ad éﬁ and 8.7 Hz, 1H), 7.37-7.39 (m, 2H), 7.41-7.54 (m, 3H),
/N, 7.58-7.66 (m, 3H), 8.52-8,54 (m, 2H), 11.42 (t, J= 5.7 Hz,
=N 1H), 12.87 (brs, 1H), *'P NMR (d-DMSO, 121.49 MHz)

5 33.64, MS (ES) m/z = 481.94 (MH").

Pale vellow solid, 'H NMR (CDCl;, 400 MHz) 5 3.86 (d,
J =118, 3H), 4.67 (dd, J = 5.7 and 15.9 Hz, 1H), 4.79
(dd, J = 6.0 and 15.9 Hz, 1), 7.25-7.28 (44, J = 1.9 and

OQPNO P
18ar C'WN N 84 He, 1H), 7.30:7.34 (m 3H), 741745 (m, 2H), 752-
N b [ 756 (m, 18D, 7.69-7.75 (m, 3H), 8.55-8.57 (m, 2D, 10.76

H (s, 1H), 11.72 (t, J = 5.8 Hz, 1H), *'P NMR (CDC};, 101
MHz) § 34.2, MS (EST, EIY) m/z = 440 (M.
White powder, 'H NMR. {(d-DMS0, 300 MHz) § 3.62 (s,
Q 3H), 3.74 (4, J = 1.7 He, 3H), 4.53-4.67 (m, 2H), 6.9
P- — (brs, 1H), 7.32 (dd, J = 1.8 and 8.7 Hz, 1H), 7.46-7.65 (m,
18as m"’ §H), 11.00 (¢, J = 5.1 Hz, 1H), 12.85 (brs, 1H), *'P NMR
ﬁ }) (ds-DMSO, 101256 MHz) & 33.71, MS (BS], EI') m/z =

443 (MH).
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191 OMe (d, J= 11.1 Hz, 3H), 3.65 (d, J= 11.1 Hz, 311), 7.31 (brs, 2H),
7.45-7.48 (m, 11), 31P NMR (de-DMSO, 121.49 MHz) S 21.40, MS (ES)
inlz = 229.3 (MH"). Colorless oil, 'H NMR (d6-DMSO, 300 MHz) 8
W 6&0074s9 (M, 2H), 0.97-1.03 (m, 2H), 2-2.07 (in, 1H), 3.6 dadzmosdiDk3
P-OMe 11.1 Hz, 3H), 7.29-7.33(in, 11 7.4-7.49 (m, 3H), 31P We NMR
(db DMSO, 121.49 MHz) 8 21.05, MS (ES) m/z = 227 (MH"). Colorless oil,
CompdiMR (db-DMgGht3R0 MHZ) 8 2.37 (s, P-OMe 3bjs&@iffiotd, J = 11.1
Hz, 3H), 7.51-7.72 (in, 3H), "P 19k OMe NMR (dDMSO, 121.49 MHz) S
18.44, MS (ES) in/z Br 81 (MHY) Vetiovewlk:, HINMR((CDGIG, BOOHZ) §3.76
MHz) 8 1.27 (d, J = 6.9 @i 611), 2:95{quinipien, 4.5 68 Hzadkk 28T, 1:),
(d, J= 191 - u P-OM&1 1 Hz, 611), 753% 7 46 gr}nmgHg,gngIﬁ)?é@@ 2 kan, 250,
3'P OMe NMR .49 MI- Iz§ 2.41, FCoIorIess}gl J]\L}V(JR SI. 1101
(6HCI3, 300 M\ﬁ%%%«w = 011 PHIY 26 8857 65 (> 119 ;. S5
7.27-7.36 (M, 2R; 9m RFOMe Ofle’ NMRS(EB B, 1384 desnifh) § MR (@
17.87 (t, J= 9.96 Hz, 1P), O.F 19F NMRYE DiT1% 282)40 M2 SEIDERIZ iz = 429
(in, 2F). / Yellow oil, 'H NM -DM@¢300 MHz) S 3.65 (d, J= O
b-P-OMe O 11.1 Hz, 6H), 3:848, 3H), 7.14-7.31 (m, 3H), 7.45-7.52 19n 11
(m, 111), "P NMR (d6-DMSO, 121.49 MHz) S 20.45, MS OMe (ESI, EI")
mlz =217.2 (MH) 0 Oil, ‘M NMR (d6-DK4B® mw@emiﬁzwiiz@ﬁ% BB 3.76 (s,

P-OMe (d, J = 11.1 Hz, 7.28 3H), 3.84 (d, J=11.4 Hz, 3H), 4.7 (dd, /= 5.1 and 15.6
Hz, 1H), 4.83 (dd, J = 5.5 and 15.75 Hz, 1H), 6.33-6.36
O\\Ph-o/ (m, 2H), 7-7.04 (m, 1H), 7.23-7.32 (m, 4H), 7.38-7.4 (m,
18au Cl o) 1H), 7.48 (dd, J= 1.5 and 8.7 He, 1H), 7.7 (d, /= 2.1 Hz,
‘ h 1H), 11.61-11.64 (m, 2H), P NMR (CDCl, 121.49
H NH MHz) § 33.64, MS (ESL, EIN m/z = 459 (MH).
/] O
e
/ Pale yellow powder, 'H NMR (CDCl;, 300 MHz) 8 3.76
< (s, 3H), 3.86 (d, J = 11.7 Hz, 3H), 4.69 (dd, J = 5.7 and
Q 15.9 Hz, 1H), 4.83 (dd, J = 5.7 and 15.9 Hz, 1H), 7.03-
Os 7.07 (m, 1H), 7.2-7.37 {m, 7H), 7.71 (brs, 1H), 8.55-8.58

18av Cl 0O (m, 2H), 11.48 (brs, 1H), 11.8 (1, J = 5.7 Hz, 1H), *'P
N\ NMR (CDCl;, 121.49 MHz) § 33.93, MS (ESL, EI') m/z =
NH

H 470 (MH).
72
=N
F Pale yellow solid, 'H NMR (d~-DMSO, 300 MHz) & 3.78
{d, J = 11.7 Hz, 3H), 4.65 (m, 2H), 7.33-7.65 (m, 9H),
o 852 (d, J = 6 Hz, 2H), 11.13 (t, J = 5.5 Hz, 1H), 12.94
18aw “Peg” FN (b, 1H), *IP NMR (4-DMSO, 121,49 MHz)  30.76 (d

Ci \ O \ 7 19 2 £l
l N P J =174 Hz, 1P), ®F NMR (d~-DMSO0, 300 MHz) &-111.0
ZTN AN (m, 1F), MS (ESL, EI") m/k = 458 (ME").
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19p -729 (m 2H), 7.32-7.34 (n OMe 1H), "P NMR (d6-DMSO, 121.49

MHz) S 21.34, MS (ESI, EI') m/z=215 (MR') 183 WO 2006/054182

PCT/IB2005/004063 Compound structure Description F Oil, '"H NMR

WE634380 MHz) S 3.79 (d, J =11.1 Hz, OP -OMe 6H), 7.257/isx408/db)is3

7.43-7.64 (m, 3H), "P NMR bl" 19q O'Me (CDC13, 101.256 MHz) S 20 (d,

J =8.66 Hz, 1P), 19F NMR (CDCI3, 282.4 MHz) S -130.9 (in, IF), MS
cobESlin€l) M/z = 2@5c(ME"). OBn Oil, 'H NMR (d6-DMi8@rig08hMHZ) S 3.65

(d, J=11.1 O Hz, 611), 4.56 (s, 211), 4.61 (s, 2H), 7.28-7.41 (m, 411),

19r P-OMe 7.51-7.71\(in, 5H), "P NMR{E6-DMBO HIRMMEAGAMSP.6 0OWE) 5 2.25 (s,

20.68; MS (ES) ink = 80A(MH) O Coleressnik, J'ENMR{:{QBI;J& @O0 = 5.4 and 16.2

(8:211), O e I(Ebt . 714H()2 gk& & 42;{; M ekt b oeif 1) 354.7.39 m,
VT IS >
NC Colorles CI3, 30 Hz %%5}%]5%@%@( % 7141 (3, J =

Hz, 3H), .7.5 , 7B, 85 (=1, 128 (5% By f’ @@/%(fé(WSO 121.49
2H), 8.9 (brs, MF\D( 1 24H4DS RAIEE, NS (8 1287 WS 7(ESEh/z=
197.9 (MH). Colorless oil; 'H NMR (CDCI3, 300 MHz) S 2.37 (s, 3H), 20e
/ PO-OMe 3.71 (d, J x 11.4 Hz, 3H), /832 p3RTHAR (CDBLY B4 M) (i3 (s, 6H),

211), 10.73 (brs, 111) (ES) n7/z5, 4‘%77§M£43Hi3§ 420l0ressi0il s B NMR 117 11,

(CDCI3, 300 MHz) S 271/(d, J b1, "7 26.7.32 (m, 1H
7.65-7.95 (m 411),0R/20d P OMe ori’%hﬁlﬁ ﬁﬁﬁdiﬁ%& }E% W52 a6

19,07, MSHESA _OHN_\ and 129 z, }H),71’7 (brs, 1H), 732(dd J=21and 8.7
N’» Hz, 1H), 7.36 (brs, 1H), 7.41 (brs, 1H), 7.49 (4d, J = 2.1
and 8.7 Hz, 1H), 7.71-7.72 (m, 1H), 10.5 (brs, 1H), 11.46

(t, J = 5.7 Hz, 1H), *'P NMR (CDCl;, 101.256 MHz) &
34.52, MS (ES") m = 475.87 (MH).

Pale vellow powder, 'H NMR (de-DMSO, 300 MHz} &
2.24 (s, 6H), 3.73 (d, J = 11.7 Hiz, 3H), 4.56 (dd, J=5.4

O and 15.3 Hz, 1H), 473 (dd, 7 = 5.4 and 153 Hz, 1H),
\P""O’"’

o o 7.15-7.4 (m, TH), 747 (td, /= 1.8 and 7.5 Hz, 1H), 7.59
18az \m( (dd, J = 1.8 and 8,1 Hz, 1H), 7.63 (4, /= 2.1 Hz, 1H),
ﬁ HN F 1132 (¢, J = 5.4 Hz, 1H), 12.83 (brs, 1H), *'P NMR (ds-
‘@ DMSO, 121.49 MHz) § 32.76, “F NMR {d-DMSO,
282.40 MEHz) & -1184 (m, 1F), MS (BS") miz = 485
(MH".

White powder, "H NMR (d~DMSO, 300 MHz) 8 2.25 (s,
6H), 3.66 (s, 3H), 3.72 (4, J = 11.7 Hz, 3H), 4.52-4.7 (m,

O 9H), 6.9 (brs, 1H), 7.22 (bs, 25D, 7.26 (bts, 1H), 7.33 (dd,
-~ P‘*O/

C} o J=2.1and 9.3 He, 1H), 7.59-7.61 {m, 3H), 11.17 (t, /=
18
A m—/( 5.1 Hz, 1H), 12.83 (brs, 1H), *'P NMR (d,-DMSO0, 121.4%
N HN’}\  MHz) 532.93, MS (ES") m/z = 471.36 (ME").
N
[ )

N
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251/253 (MH). F Colorless oil, 'H NMR (CDCI3, 300 MHz) S 3.75 (d, J =

O 11.4 Hz, 311), 5.42 (d, J= 47.4 Hz, 2H), 7.4-7.6 (m, 311), 20e P-OMe

7.8-78(m, 21-1), "P NMR (CDCI3, 121.49 Mliz) S b-O'H 21.42, "F NMR
WEP0d35282.40 MHz) S -209.80 (t, J = 47.4 Hz, IF), MS (ES;#HE5020k063

(Mn). Colorless oil, 'H NMR (CDCI3, 300 MHz) S 0.93 (t, J = 7.5 Hz, 3H),

1.64 (sextuplet, J = 7.5 Hz, 2H), 2.6 (t, J = 11 7.5 Hz, 2H), 3.71 (d, J=11.4
Cobgoahl), 7.34-7.8fdgtureH), 201 - 0 OH Me 7.59-7.@&<enpdd), 9.78 (brs,

1H), "P NMR (CDCI3, 121.49 MHz) S 22.76, MS (ES) m/z = 215.2 (MH").

184 WO 2006/054182/PGJT11132005/064663 pGakpeilfdisiyuBhase. 300 MEz) & 3.75

Description O Colorle , 'HNMR (dDMSQ;;300:MHZ3s54dd, 36- 6S) 220 3 Hz, 1),

(Sgﬂsl\i’ggf 53 (d B HlQ/O I_LZ?SHKAS? (443 % 9‘/‘ (& %E')w%lﬁz Qﬂ)" 'NMR:»:& (m, 28,
| k m/z =

Yesmbw pale 306 M—?f)(g’ 195/ (%1’ ;’4%@65@{' 7 él—f /= 34 Hz,
2.89-2.98 (m, 72 (opJ = HED2GHT PaIBME Pé%)(ds%’é%r‘s“ A9 Miz)

1H), 7.34-7.43 (m 2 ), 7.59-7.69 (m, G621y, NRANNARMSD CI340P2H218-118.41 (m,

MHz) S 23.21. Yellow pale oil, 'H NMRAGRGE300-ME2) &4 (t, J =
7.5 Hz, 3H), 2.67 (q, J= 7.5 Hz, 2H), 3.72 (d, J="11.4 20i _9 Hz, 3H),

7.35-7.39 (m, 211), 7.59°%.67 (M, 3H) CBLAMNMRR: OMeVM OBICBCIBH:) 5 2.67-
121.49 MHz) S 23-%@(55) m = 20%, (MH4 O Yehow,olkH BMR 7 = 11.7 12,
(CDCI3, 300 MH2)&3.66.(d, J = O-O}f 2 D; 5 an

0 '5124039?9541, ]ﬂ%"ﬁy\ld,%ﬂi& 8.7 Hz, 1H)

%g%@%gn%ﬁi) I 7@)22\- QNZH) ot 4 0, 4H) 7466167 (m, 11% P&I3y (m, 7H),
' ' . J = 57 Hz, 1H), >'P NMR
N o K,o 10.49 (brs, 1¥D), 1142 (1, 1)

(CDCl;, 121.49 MHz) 5 33.56, MS (ES") m/z = 447.92

(MHD.

E Pale yellow powder, 'H NMR {(d,-DMSO, 300 MHEz) 3
%}_F 3.78 (&, J = 11.7 Hz, 3H), 4.54-4.74 (m, 2¥D), 7.16-7.28
o (m, 2H), 7.28-7.65 (m, TH), 7.74-7.75 (m, 1F1), 10.84 (brs,
18aad “Peo— 1H), 12.95 (brs, 1H), *'P NMR (4-DMSO, 121.49 MHz)
GIWN i 5 20.36, °F NMR (d-DMSQ, 282.40 MHz) 8 -138 (m,

l;i Ob 1F), -126.5 (m, 2F), MS (ES™) m/z = 493 (ME).
54 White powder, "H NMR {d~DMSQ, 300 MHz) & 3.64 (s,
@_F 3H), 3.77 (d, J = 11.4 Hz, 3H), 4.54-4.67 (m, 2H), 6.91
(brs, 1H), 7.33-7.3% (m, 3H), 7.5-7.62 (m, 31), 7.67-7.68

P- - (m, 1H), 10.68-10.72 (m, TH), 12.95 (brs, 1H), *P NMR

18aae NH
m (d-DMSO, 121.49 MHz) & 30.92 (t, J = 8.5 Hz, 1P}, "F
N ) NMR (d-DMSO, 282.40 MIz) 8 -106.77 (m, 2F), M§

(ESY m/z =479 (MH).
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Oil, "H NMR (CDCI3, 300 MHz) S 2.37 (s, 3H), 3.71 (d, J F =0 11.4 Hz,
311), 7.02-7.05 (m, 1H), 7.24-7.32 (m, 1H), 20k P-OMe 7.36-7.41 (m, 1H),
31P NMR (CDCI3, 121.49 MHz) S OH 19.66 (d, J= 9.6 Hz, 1P), t9F

Wi, MRGGREL,, 282.40 MHz) S -112.7 (g, J= 9.32 Hz, IF). / Mellosyoodnidoss
NMR (dDMSO, 300 MHz) S 3.51 (d, J O 0 = 11.1 Hz, 31-1), 3.79 (s, 3H),
712-7.28 (m, 3H), 7.39- 201 P-OH 7.46 (n-4 1H), 31P NMR (d6-DMSO,

Coiphi3R6 MHz) Sstdbare 17.03, MS (ESI, El's) m/z 2@@8ithiH’). F Pale

pink oil, 'H NMR (d6-DMSO, 300 MHz) S 3.53 (d, J 1 = 11.1 Hz, 3H),

7.37-7.62 (M, 4H), "P NMR (d6-DMSQ@sz!<BOivter@Bin HEMMRIEESE W) 6 239
515.11(d, J=8.77H 195 NMR(dfe, BMSQ@ /235 3G1Mbiz) &761d1/8= 5.4 Hz,

é”gT'%z'\g(S)S(/Eg’ko%gg ‘191C(lM:’V)zr})??éél%?%tl@Jﬁﬁ%aﬁﬂ (m, 2D), 7.71-7.8 (m,
ounda stru I escCri ' _
L TrR gt € 7= 54

(@6:PMSOFI300#HZ) 6 231 (s, 6H),

(s, 1H), 7.26 @. 7314s, 20n -P-G#a 8- T P1YMD @B Therd 21.49) Mig 8 3135, MS
(ESI, EI" n/z = 201 (MIT)HBR Oil, 'H EMR446-DMIBTII00 MHz) 6 3.51

(d, J=11.4 Hz, 3H), 4.56 (s, ZHNA.59 (s, 2H), 7.3-7.71 (m, 9H), 3'P 20p

b/11 11 P-OMe NMR (db-DM8Q{121.49 MHz) 6 16.22, MS (ES) inlz =

OH 293 (MH"). Compound structure Description F White powder, '"H NMR

(CDC13, 300 MHz) 58.87 F Pale yellow powder, 'H NMR (CDCls, 300 MHz) 5 2.39
CN (s, 3H), 3.72 (s, 350, 3.84 (&, J = 11.4 Hz, 3H), 471 (&, J
o = 5.4 Hz, 2H), 7.12 (s, 1H), 7.32 (dd, J = 1.5 and 8.7 Hz,
ol P“‘Og 1H), 7.47-7.59 (m, 4H), 7.66-7.74 (m, 2H), 11.21 (brs,
18aag m{ 1H), 1138 (1, J = 5.4 He, 1H), *'P NMR (CDCl;, 121.49
N BN L+ MEHz) §51.21, MS (ES") m/z = 482,38 (MEF}.
N
[ 2
N

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 15.3
Hz, 1H), 4.68 (dd, J = 5.4 and 15 Hz, 1H), 7.06-7.12 (m,

ol o 1H), 7.21-7.34 (m, SH), 7.48-7.53 {m, 1H), 7.58 (dd, =
18aaj \C[f\g_/( 1.8 and 8.7 Hy, 1H), 7.63 (4, 7= 1.8 Hz, 1H), 11.29 (. J=
N HN F 5.1 Hg 11D, 12.82 (brs, 1H), ¥'P NMR (de-DMSO, 121.49

MFiz) § 32.79, MS (BS) m/z = 503 (MH").

Off-white solid, "H NMR (ds-DMSO, 300 MHz) 8 2.26 (s,
6H), 3.74 (d, /= 11.4 Hz, 3H), 4.60 (dd, J= 5.4 and 15.3
Hz, 1H), 477 (4d, J = 5.4 and 15.3 Hz, 1H), 7.22 (brs,

o 1H), 7.29 (brs, 1H), 7.31-7.38 (m, 4H), 7.49-7.52 (m, 2H),

18aak o O
N 7.6 (ad, J = 1.5 and 9 Hz, 1H), 7.64 (¢, J = 1.8 Hz, 1H),

N HN

H Gl 1135 (, J= 5.4 Hz, 1H), 12.84 (brs, 1H), *'P NMR (d-
—@ DMSO, 121.49 ME7) 5 32.72, MS (ES") m/z = 501 (M)
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(d, J=11.7 Hz, 3H), 4.55-4.74 (m, 2H), 6.97 (tt, J= 2.4 Hz and 8.7 Hz,

1H), 7.18-7.26 (m, 2H), 7.28-73 -O-P=0 CI NH (m, 1H), 7.32-7.35 (m,

211), 7.57 (dd, J= 1.8 Hz and 22a 8.7 Hz, 111), 7.61 (d, J = 2.1 Hz, 1H),
wo 3témsdim H N+ 6.9 Hz, 2H), 11.51 (t, J = 5.7 Hz, 1H), 12 A&rikseohoo63

111), "P NMR (CDCI3, 121.49 MHz) 6 31.42 (t, J= 8.5 Hz, 1P), "F NMR

(CDCI3, 282.40 MHz) 6 POSITIF, MS (ES') m/z = 492.28 (MH"). Light
Cof¥age powder, stiubiR (CDC13, 300 MHz) 6 2.3béschibtjor3.83 (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 22) CI NH 7.67 tm, 1H), 8.16-8.18tnysldw)soB44 31(1wE: (MDNPO, 300 MEz) 5§ 2.24

b/~\N'-O- 11.31 (brs,
m/z = 484.43 (MH)).

"P NMR (CRGH3, 124 4YMHiz) 5., 3454 MBUES) 4.8 and

g} powder, 'H N
6H), 3.02it, J = 7. £11), 3.77-3.82 m, 2H

NMR ( ,%E?SF’)@Q@ M) R 2s331{Sim), 7.20-

, 03.81(d, J=11
Hz, 311), B19-&214M, 3p)), 7.26 22¢'a NB¥ 77@%%‘3/’33:1%-]11)%“?,%’?.’%5%“7-5‘7-56
), 7.63]7 64 (M41), H & § 0B 197l (B, 1bmBBrs Thf o (457~ 1.8

11.32-11.35 (MY 1H)Y, 31N
nlz = 498.42 (MH). 186 WO 200§
Compound structure Descrip

R (CDOGI3,182 HA49WIHALY 813438, TS HESY-7.79 (m,
054{:821P€xTi B2G0540A062.36 (brs, 1H), *'P NMR
hit
S2.26 (s, 6H),3.74 (d, J = 11.7 Hz,

%MO'HH.%M%QM%; MRQEMIZ), = 535

457 (dd, J=5.1 and 15.6 Hz,

i1), 4.67 (dd, J = 5.7 and 15.6 Hz, CI -O/ 1H), 7.22-7.34 (nr, 4H),

7.44-7.49 (m, 111), 7.57- 22d 7.60 (

(m, 1H), NHN F 11.3
(d,-DMSO, 121.49 M
-126.51 (m, 1F), M&{P

18aam Clmqo
N HN

18aan N\ O

i8aao

J=5.4 Hz,

.78, 19F°RIMRE (b Nﬂ,{g&%g%’%@'%ﬁ 4and 159

2.86°(brs, 1H

m‘i&’%#e)i 8idd- Syl N M)s8; 380 %§ 8 2.26 (s,

Hz, 1H), 4.78 (dd, J = 6 and 15.9 Hz, 1H), 7.23 (brs, 1H),
7.29-7.42 (m, SH), 7.6 (dd, /= 1.5 and 8.7 Hz, 1H), 7.63
(d, J = 18 Hz, 1H), 7.78 (td, J = 1.8 and 7.5 Hz, 1H),
8.54-8.57 (m, 1H), 11.39 (4, J = 5.7 Hz, 1H), 12.82 (brs,
1), ¥P NMR (de-DMSO, 121.49 MHz) § 32.70, MS
(ES m/z = 468 (MH")

White powder, "H NMR {dg-DMSO, 300 MHz) § 2.26 (s,
6H), 3.69 (d, J = 11.7 Hgz, 3H), 4.65 (4dd, /= 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 (14, J = 1.8 and 7.8 Hz, 1H), 8.49 (44, J=1.95 and
4.65 Hz, 1H), 8.64 (4, J= 1.8 Hz, 1H), 11.81 (, /=57

. Hz, 1H), 13.06 (brs, 1H), P NMR (d-DMSO, 121.49

MHz) § 32.10, MS (ES™) m/z = 486 (M)

Light yellow solid, "H NMR (3-DMSO, 300 MHz) § 3.75
(d, J=11.4 Hz, 3H), 5.67 (d, J = 7.5 Hz, 1H), 7.2 (brs,
1H), 7.85 (dd, J = 1.8 and 8.7 Hz, 1K), 7.85-7.95 (m, 3H),
8.02-8.16 {m, 6), 8.22 (d, J = 1.8 Hz, 1H), 8.28 (brs,
1H), 8.46-8.53 (m, 2H), 1147 (4, J=7.5 Hz, 1H), 12.76
(brs, 1H), *'P NMR (d-DMSO, 121.49 MHz) & 31.79, MS

(BS™) m/z = 482 (MH")
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O m/z =502.4 (MH"). White solid, 'H NMR (CDC13, 300 MHz) S 2.34 (s,
611), 3.86 (d, J = 11.4 Hz, 311), 4.82-4.85 (m, 2H), 7.18 (brs, 1H), 7.33
(dd, J=1.95 and 8.85 Hz, 1H), O P-O/ 7.36 (brs, 1H), 7.41.(brs, 1H), 7.47
wEldydmsi&and 22e Cl O 8.85 Hz, 1H), 7.7 (d, J = 1.8 Hz, 2Hy/18+8e940ltk3
N HN H O 1H), 8.23 (brs, 111), 8.41-8.42 (m, 1H), 10.45 (brs, 1H),
11.89-11.93 (rn, IH), "P NMR (CDCI3, 121.49 N--/ MHz) S 34.03, MS
Coffpaih/z = 485g4-4ble White solid, 'H NMR (CDCIRsdffxibtHz) 6 2.33 (s,
6H), 3.87 (d, J = 11.4 Hz, 3H), 4.92 (d, J = 5.4 Hz, 1H), 7.18 (brs, 1H),

7.32 (dd, J = 1.8 and , 111), O p'O#-7138 ¢biks, "BLE)F (430WEE), Bpf) Miz) & 3.80
7.45 (dd, J=2.1 and | 8 4 Hz l(kl);z Ta(gz 3 158He, AH). Bks 1@, 7.2 (brs,
J= HHN 3.9 He, @ e MS év%'z'g)af*ﬁzz(paﬁd D NN 3038 (o, 510,

{bisy 1H),d11.8 5.4
White solid k}@%@@ 300 %}W %t’ajgé 72\45!12 1H), 73177 (brs,
11.4 Hz, 3H) d,Jes andf%i@?ﬂi&lfm%’é@ 138 (g D, 7B NMR

and 15.9 Hz, P'O 111), 7.22 (brs, 1H)(dZ-34sD 34 1(#9,\88) §258.(dd, J- 229
Cl10 1.8 and 9 Hz, 2H), 8.34 (d, J= 1.8 Hz, IH), 8.64 (t, J H HN

=1.8Hz,111), 9.01 (d, J5/Z2-2\Hz/1H),1¥i8% (i WWX%W@H)P’W) 83.77(d,/
(brs, 1H), 31P NMR (d6@O‘AN---/—mﬂ4& Ntz B 32.76, IMSHE SD.mifs (d, J =

=485.3 (MIT). 187 W&2896/054182IPQEélﬁ%O@%Q@&Q@1ﬁ(mpmmdz 1H), 7.32
structure Destiptiqn White gelid, 1H G 3
iy 3) %62( '}'&X”._?;JSQP &?7%@ {MHZ)e8 428 G 7.73 ag,

5 and 7. 8 z 1H), 7.78-7.83 (m, 1H), 8.03 (brs,
1H), 10.2 (brs, 1H), 12.8 (brs, 1H), *'P NMR (ds-DMSO,
121.49 MEz) § 31.86, MS (BS") m/z = 374.83 (ME")

(d, /= 11.4 Hz, 35}, 470 (dd, J = 5.4 and 15 Hz, 1H),

“Pug” 4.85 (4d, J = 6 and 15 Hz, 1H), 7.16 (dd, J= 1.8 and 8.7
18aar C'mop Hz, 1H), 7.22-7.51 (m, SED), 7.65-7.73 (m, 3H), 11.63 (brs,
N HN 1H), 11.68 (t, J = 5.4 Hz, 1H), P NMR (CDCl;, 12149

MHz) § 33.98, MS (ES™) m/z = 438.87 (MH")

Q Sticky off-white solid, H NMR {CDCl,, 300 MHz) 6 3.84

18aas Cim{@
N HN F
H
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O,P-0 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, 111), 7.19- 22h | NN X 7.49 (m, 6H), 7.68
(m, 1H), 7.81 (m, 1H), 8.15 (d, J 0 _ N+-O H = 6.6 Hz, 1H), 8.42 (s, 1H),
w2 ARisxaLH), 11.86 (t, J = 5.7 Hz, 1H), 31P NMR (CDC13 2004063
MHz) S 34.10, MS (ES) m/z498 (MH). Off-white solid, 'H NMR (drDMSO,
300 MHz) 8 2.27 (s, 6H), 3.76 (d, J= 11.7 Hz, 3H), 4.59-4.74 (m, "P-0
Cobbhel 24 (0rseddedlye? 34 (dd, J = 2.1 and 8.7 Hzp&bhiMonlH), 7.33
(brs, 1H), 7.37 (brs, 1H), 7.53-7.55 (in, 22i/ N 1H), 7.58-7.62(n4 2H),
8.56 (dd, J= 2.1 and 6.9Hz, H O 1H};02:0:8s %0 4RIy 1hdi4Sott Mtz 63476 (d, J =

I11), 0 12.86 ! >-1HER3LP NM%{QQ{PM§Q’41%34&MW)M%'3§4% 2H), ¥'P
ﬁ% (ES)m/z = 45 D). Oﬁ-whlte sqli %C} N]glé%j%%]%:\@ﬁ 300

MHz) 6 2.27 (s, 6H), 3.70 (d, J=11.7 “P-0 2H),

7.22 (his, 111), 7,28 (brs, 1H), 7.33 (brg ;@ AN A A Tob A 2 81 (. 7=
8.14 (d, J=5.1 H).8.29 (brs, 1H)1 11.73 (t

(b5, 1H), \N +-Q(StpNMRAds DMSO,'Fi 1248 Vﬁ/?ﬁz")%éné%&éaﬂ) %\/l%%é@’ 1), 881
m/z = 502.45 (MRES=Off-white solid, 'HNRIR, (GDOR (SoOMPALIRMIEDE (d,94, MS
6H), 3.88 (d, J= 11.4 Hz, 3H), 4.96 (in(e2H)y7=2242Qa®.0 (brs, 1H),

7.20-749(m, 6H), 7.75 (m, 1H), 8.15 (d, J 22k C\\ HN - p. = 5.1 Hz, 111),

9.40 (s, 11-1), 10.23 (brs, I1), 11.79 (Beiritte ik PR (G156 £80 M40l 27 (1 J =
MHz) S 34.2, HQ N Mg (ES~ m/z= 485535;(M17[)2 718@3#028&6!354328& J=11.1

miz =215 (MH).
o 0il, 'H NMR (CDCls, 300 MHz) § 3.77 (d, /= 11.1 Hz,
19d B—OMe 6ED), .7.28-7.39 (m, 2H), 7.57-7.66 (m, 2H), MS (ES")
éMe m/z =201 (MH).
Br Colorless oil, 'H NMR (CDCl;, 300 MHz) § 3.78 {(d, /=
O@ oM 11.4 Hz, 6H), 7.33-7.4 (m, 1H), 7.69-7.77 (m, 2H), 7.91-
- =
1o OMe 7.96 (m, 15, P NMR (CDCl, 121.49 MHz) & 19.2, MS

(BS™ vz = 265/267 (MH).

F Colorless oil, "H NMR (CDCl,, 300 MHz) 5 3.79 (4, J =

11.1 Hz, 6H), 5.44 (d, J=47.4 ¥z, 2F), 7.5-7.63 (m, 2H),

191 P—~OMe 7.78-7.85 (m, 2H), >'P NMR (CDCl;, 121.49 MHz) 8 22,
OMe e NMR (CDCl, 282.40 MHz) 5 -209.94 (8, J= 47 .4 Hz,

1), MS (EST) m/z = 219 (MH).

R Yellowish oil, 'H NMR {CDCls, 300 MHz) § 2.41 (s,
3H), 2.77 (¢, J = 11.1 Hz, 6H), 7.06-7.1 (m, 1H), 7.24-
1%g Ole 7.32 (1, TH), 7.4-7.44 (m, 1H), *'P NMR (CDCls, 121.49
HyC MHz) § 20.13 (d, J = 9.7 Hz, 1P), F NMR (CDCl,

282.40 MHEz) & -112.5 (m, 1F).

Colourles oil, 'H NMR (d,-DMSO, 300 MHz) & 0.89 (t, J
= 7.5 Hz, 3H), 1.6 (sextuplet, J = 7.5 Hz, 2H), 2.63 (t, J=
1% o 7.5 Hz, 2H), 3.65 (4, J = 11.4 Hz, 38), 3.654 (4, /=111

g—;\-ﬂo;\ﬁe Hz, 3H), 7.47-7.50 (m, 3H), 7.54-7.55 (m, 1E), *'P NMR
e
(d+-DMSO, 121.49 MHz) & 21.04, MS (BS") m/z = 229.3
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2.29 (s, 6H), 3.64 (d, J = 12 Hz, 3H), 4.32 (s, 3H), 4.95 (d, J= 5.4 Hz, 2H),
7.26 (brs, 1H), 7.35 (dd, J= 'O CI HN 2.1 and 9 Hz, 1H), 7.38 (brs, 1H),
7.42 (brs, 1H), 221 7.57 (d, J= 1.8 Hz, IH), 7.62 (dd, J= 1.8 and 9 Hz, H
WO 100808 (d, J = 6.6 Hz, 2H), 8.93 (d, J = 6.6 Hz, N+ -\ 2y dbd Lol s
5.4 Hz, IH), 12.88 (d, J = 3.6 Hz, 1H), 71P NMR (d6-DMSO, 121.49 MHz)
S 32.64, MS (ES") ,nlz = 482.43 (M"). Off-white solid, 'H NMR (CDC13,
coRRQEZ) 5 2.32u(50tBel), 3.84 (d, J = 12 Hz, 3H), &8 4ptbi 5.1 Hz, P-0

2H), 7.17 (brs, 1H), 7.28-7.38 (m, 6H), 8.26-828 22m F CI\ HN (m, 2H),
11.39 (brs, 1H), 12.44 (t, J= 5.1 Hz, 1k)EN.O /\ 31p NMR (CDC13,
121.49 MHz) 8 33.73, MS (ES) H N + m/z = 502 (ME'). 0 Off-white solid,
'H NMR (d6-DMSO, 309, MHz) 5 2.25Qeloit)0B. FNERI&PMFOFL03) 8 118 (1.7
4.55 (dd, J= 5.47anth13:9 bz, 1H),4.65(dd Hz SHanekls, i z2.0\E, /G L)z 2H), 3.64
749 (brs, 1H), 7:28(brgydH), 7.31-7.35 fni;1228,88Ns b 2 3)= 113817 4, 7.31 (b,
(m, 2H), 7.59 (dg, J= 1.8 and 6.9 Hz, 511){\1 +4§_11;%8%%91 95 8 9:HZ o 121,49

11,36 it, J= 5.4 Hz, O - 1H), 12.86 (bra tH) R (d5-DMS0. 121.49
MHz) S 32.83, MS (ES) na/z = 484.19ME").5 W HREES oz T RRIBEE -

(d6-DMSO, 300 MHz) S 2.28 (s, 6H), 3.7 (d, J% 117 Hz, 311), 4 64:4 74

(m, O° 2H), 7.287.47 (m, TH), 7.57-7.6%° Fﬁg,sfﬁi)% ‘ZIBWPS-A%UGQ%@%“ o
(M, 1H), 11.32-11)37(m aH), 12.86 (K7 T PIOLONBIBINMR (- 1H), 3.65 (4, 7=
(dBiDMSO, 121. 532667, MS11.1 Hz, 311), 7.29-7.33 (m, 1H), 74749 (m, 38, *P

OMe NMR (d,-DMSO0, 121.49 MHz) 5 21.05, MS (ES") m/z =
227 {(MH",
o Colorless oil, “H NMR (d~DMSOQ, 300 MHz) 8 2.37 (s,
B—OMe 3H), 3.67 (d, J = 11.1 Hz, 3H), 7.51.7.72 (m, 3H), *'P
19k : Snte NMR (4,-DMSO, 121.49 MFz) 8 18.44, MS (ES") m/z =
Br 279/281 (MED).
Vellow oil, "H NMR (CDCls, 300 Mz) 8 1.27 (d, J= 6.9
o Hz, 6H), 2.95 (quintuplet, 7 = 6.9 Hz, 1H), 3.77 (&, J =
1 B-OMe 11.1 Hz, 6H), 7.39-7.46 (m, 2H), 7.56-7.7 (m, 2ED), *'P
OMe NMR (CDCl, 121.49 MHz) 8 22.41.
F Colorless oil, 'H NMR (CDCl;, 300 MHz) § 3.8 (d, J =
Q 11.1 Hz, 6H), 6.98-7.05 (m, 1H), 7.27-7.36 (m, 28), *'P
1m Og&ZMe NMR (CDCl, 121,40 MEZ) 5 17.87 (1, J = 9.96 Hz, LP),
F P2 NMR (CDCl;, 282.40 MHz) 8 -107.27 (m, 2F).
/ Yeliow oil, 'H NMR (d,-DMSO, 300 MHz) 8 3.65 (d, /=
2 O 11.1 Hz, 6H), 3.8 (s, 3H), 7.14-7.31 (m, 3H), 7.45-7.52
. @-ELOMFJ (m, 1H), *'P NMR (d,-DMSO, 121.49 MHz) § 20.45, MS
OMe (BSL, BIY) m/z = 217.2 (ME)
o ~ Oi, '"H NMR (d,-DMSO, 300 MHz) 8 2.33 (s, 6H), 3.63
P—~OMe (d, J = 11.1 Hz, 6H), 7.28-7.29 (m, 2H), 7.32-7.34 (m,
e @(I)Me 1H), °'P NMR (d5-DMSO, 12149 MHz) § 21.34, MS

(BSE, By m/z =215 (ME")
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H O (ES) m/z = 484.5 (MH'). 189 WO 2006/054182 PCT/IB2005/004063
Compound structure Description CN 22q CI\Orp OMe H HNt ~N+ p-
CNOPOMe 22rCI0 NHN N=,CN 0P OMe C{\\p 22s N HN--~
w6/ 438 0POMOe 22t HHN F F 1 N+ 0- 190 WO 200605448 s/004063
PCT/IB2005/004063 Compound structure Description O'P OMe 22u Ci 0

H HN N+O
Compound structure
F.‘
§
O-Foow
19¢ OMe
OBn
19r O
!?—OMe
OMe
Q
T0a @‘E’“OE’[
OH
NC
9
28b E?mOMe
OH
8
20c P~OMe
OH
Br,
7
20d ?“OMe
OH
F
2
20 ]?"OMe
OH
20f O
FI’—-OMe

Description

0il, 'H NMR (CDCl;, 300 MHz) & 3.7% (d, J = 11.1 Hz,
6H), 7.25-7.3 (m, 1H), 7.43-7.64 (m, 3H), *'P NMR
(CDCts, 101.256 MHz) & 20 (4, J = 8.66 Hz, IP), “F
NMR (CDCl;, 282.4 MHz) & -130.9 (m, 1F), MS (ESI,
EIY) mz = 205 (MH").

Oif, 'H NMR (d,-DMSO0, 300 MHz) § 3.65 (d. J = 11.1
Hz, 6H), 4.56 (s, 2E), 4.61 (s, 2H), 7.28-7.41 (m, 4H),
7.51-7.71 {1n, 5H), *'P NMR (ds-DMSO, 121.49 MHz) 8
20.68; MS (ES) m/z = 307 (MH")

Colorless oil; 'H NMR (CDCl;, 300 MHz) & 3.71 and
3.74 (25, 3H), 7.41-7.54 {m, 3H), 7.77-7.84 (m, 2H),
10.70 (brs, 1H) ;*'P NMR (CDCl,, 101 MHEz) § 22.3.

Colorless oil, "H NMR (CDCl;, 300 MHz) § 3.76 (d, J =
11.4 Hz, 3H), .7.57-7.64 (m, 1H), 7.82-7.85 (m, 1H),
7.99.8.1 (m, 2H), 8.9 (brs, 1), P NMR (CDCl;, 121.49
MHz) & 18.13, M8 (BES™) m/z = 197.9 (MH).

Colorless oil; "H NMR (CDCls, 300 MHz) 8 2.37 (s, 3H),
3.71 (d, J = 11.4 Hz, 3H), 7.32-7.35 (m, 2H), 7.58-7.64
(rm, 2H), 10.73 (brs, 1H), *MS (ES") m/z = 187 (MH).

Colorless oil, *H NMR (CDCl;, 300 MHz) § 3.71 (4, J =
11.1 Hz, 3H), 7.26-7.32 (m, 1H), 7.65-7.95 (m, 4H}, iip
NMR (CDCH, 121.49 MHz) § 19.07, MS (BS)) m/z =
2517253 (MHE").

Cologless oil, H NMR (CDCL, 300 MEz) & 3.75 (d, J =
11.4 Hz, 3H), 542 (d, J =474 Hz, 2H), 7.4-7.6 (m, 3H),
7.8-7.85 (m, 2H), P NMR (CDCL, 121.40 MHz) &
21.42, “F NMR (CDCls, 282.40 MHz) & -209.80 (1, J =
47.4 Hz, 1F), MS (BES") m/z = 205 (MH).

Colozless oil, ' NMR (CDCl, 300 MHz) §0.93 {t, J=
7.5 Hz, 3H), 1.64 (sextuplet, J = 7.5 Hz, 2H), 2.6 (t, J =
7.5 Hz, 2}, 3.71 (d, J = 1 1.4 Hz, 3H), 7.34-7.37 (m, 2H),
7.59-7.66 (w, 2H), 9.78 (brs, 1), *'P NMR (CDCL;,
121.49 MHz) § 22.76, MS (BS™) mz=215.2 (MH").
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_NCN OOMe22vCI0O HHNCI O OMe 22w CI0 NHN/ N=~ NC CI
\O_pOMe e 22x CI0ON HN H\N+0- NJ 191 WO 2006/054182
PCT/IB2005/004063 Compound structure Description ClI O'P OMe 22y

wel RodbkN:2H ~N*-O- NC \ CI O'P OMe

Compound structure
9
20g £-COble
OH
Br
20n 9
F?—OMe
OH
201 9
?—OME
OH

kR
w O
F
E
O
I}
/
O

201 @9
P-0OH
F
oA
F:—‘OM@
20m

PCT/IB2005/004063

Description

Colorless oil, "H NMR. (ds-DMSO, 300 MHz) § 2.36 (s,
3H), 2.53 (4, J = 10.0 Hz, 3H), 747-7.64 (m, 3H), 'p
NMR. (d;-DMSO0, 121.49 MHz) & 14.79, MS (ES) m/z =
263/265 (MH™).

Yellow pale oil, "H NMR (CDCly, 300 MFz) § 1.25 (d, J
= 6.9 Hz, 6H), 2.89-2.98 (m, 1H), 3.72 (d, J = 114 Hg,
3H), 6.59 (brs, 1H), 7.34-7.43 (m, 2H), 7.55-7.69 (m,
2H), *'P NMR (CDCls, 121.49 MHz) § 23.21.

Yellow pale oil, *H NMR (CDCl, 300 MHz) 5 1.24 (t, J
=7.5 Hz, 3H), 2.67 {q, J= 7.5 Hz, 2H), 3.72 (4, /= 11.4
Hz, 3H), 7.35-7.39 (m, ZH), 7.59-7.67 (m, 3H), *'P NMR
(CDCl;, 121.49 MHz) § 23.07, MS (ES) m/z = 201
(ME).

Yeliow oil, ' NMR (CDCl;, 300 MHz) § 3.66 (&, J =
11.4 Hz, 3H), 6.92-6.98 (m, 1H), 7.24-7.31 {m, 2H), 7.64
(brs, 1H), *'P NMR (CDCl3, 121.49 MHz) § 16.92.

0il, 'H NMR (CDCls, 300 MHz) 8 2.37 (s, 3H), 3.71 (d,J
= 11.4 Hz, 3H), 7.02-7.05 (m, 1H), 7.24-7.32 (m. 1H),
736-7.41 (m, 1H), *'P NMR {CDCl;, 121.49 MHz) &
19.66 {d, J = 9.6 Hz, 1P}, °F NMR (CDCl;, 282.40 MHz)
5-112.7 (g, J =9.32 Hz, 1F).

Yellow oil, ‘H NMR (d-DMSC, 300 MHz) §3.51 (¢, 7
= 11.1 Hz, 3H), 3.79 (s, 3H), 7.12-7.28 (m, 3H), 7.39-
746 (m, 1H), P NMR (d-DMSO, 101.256 MHz) §
17.03, MS (ESL, EI" m/z = 203.2 (MH).

Pale pink oil, 'H NMR (d;-DMSO, 300 MHz) § 3.53 (4, /
= 11.1 Hz, 3H), 7.37-7.62 (m, 4H), **P NMR (d,-DMSO,
101.256 MHz) § 15.11 (d, J=8.77 Hz, 1P}, "F NMR (d;-
DMSO, 235.36 MHz) & -111.8 (m, 1F), MS (ESL EIY)
miz =191 (MH".
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22z CION HN HtN*-0 NC O'P OMe 22aa CI0 NHN H O OMe 22ab
ClI0 N H HN \N*0- 192 WO 2006/0541.82 PCT/IB2005/004063
Compound structure Description NC O'P-OMe 22ac Cl ' \\0 HHN/~

whthdasMa{sCN O_p OMe 22ad CI 0 H HN N+.0- N=/ NC CPeiB dM8s063

22ae CI0 N HN

Compound structure

Description

o 01, 'H NMR (d;-DMS0, 300 MHz) § 2.31 (s, 6H), 3.50
20 B—OH (d, J = 11.1 Hz, 3H), 7.20 (s, 1H), 7.26 (s, 1H), 7.31 (s,
{

1H1), 12.03 (brs, 1H), MS (ESL BI) m/z =201 (M)

OBn Oil, *H NMR (d,-DMSO, 300 MHz) § 3.51 (d, J= {1.4

20p 9

Hz, 3H), 4.56 (s, 2H), 4.59 (s, 2H), 7.3-7.71 (m, 9H), *'P
NMR (d;-DMSO, 121.49 MHz) 5 16.22, MS (ES") m/z =

!
OH 293 (ME).

Compound structure

22a

~0—P=0
! NH: —
22¢ \ "

186

Y N—O"

Description

White powder, ‘H NMR (CDCL, 300 MFHz) § 3.87
(6, =11.7 Hz, 3H), 4.55-4.74 (m, 2H), 6.97 (i, J =
2.4 Hz and 8.7 Hz, 1), 7.18-7.26 (m, 2H), 7.28-7.3
(m, 1H), 7.32-7.35 {m, 20}, 7.57 (44, /= 1.8 Hz and
8.7 Hz, 1H), 7.61 (4, J = 2.1 Hz, 1H}, 833 (d, J =
6.9 Hz, 2H), 11.51 (1, J = 3.7 Hz, 1H), 12.15 (brs,
1H), >'P NMR (CDCl,, 121.49 MHz) § 3142 (, J=
8.5 Hz, 1P), ®F NMR (CDCl, 282.40 MHz) &
POSITIF, MS (ES™) m/z = 492.28 (ME").

Light orange powder, "H NMR (CDCl, 300 MHz) &
2.31 (g, 6H), 3.83 (4, 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-
767 (m, 1H), 8.16-8.18 (m, 1H), 848 (brs, 1H),
11.31 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) 3
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), 7.15-7.21 (m, 3H), 7.26-
7.33 (m, 3H), 7.47-7.51 (m, 130, 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

(BESY) mifz = 498.42 (ME").



H/\N+O- NC CN O'P OMe 22af Ci 0 H HN /\N+,0- N 193 WO
2006/054182 PCT/IB2005/004063 Compound structure Description CN
POMe 0 '22ag CINHN HCN 0P-0Me 22ah CI0O NHN HCN Op

wOMes@kfsZZai N HN--~ H\N+0. N='

Compound structure

Ci 0
N HN F

N H e}

Cl O
22f W
N H
H

- 1N+
O
Os
: N
N HN .
7 -0
=

187

PCTAB2005/004063

Desgcription

White solid, *H NMR (d,-DMSO, 300 MHz) & 2.26
(s, 651), 3.74 (d, J = 11.7 Hz, 3H), 4.57 (44, J= 5.1
and 15.6 Hz, 1H), 4.67 (dd, J = 5.7 and 15.6 Hz,
1H), 7.22-7.34 (m, 4H), 744-7.49 (m, 1H), 7.57
7.60 (m, 2H}, 8.11-8.14 (m, 1H), 8.55-8.57 (m, 1H),
11.37 (t, J = 5.4 Hz, 15), 12.86 (brs, 110), P NMR
(ds-DMSO, 12149 MHz) & 3278, “F NMR (de
DMSO, 282.40 MHz) § -126.51 (m, 1F), MS (ES")
miz = 502.4 (MH).

White solid, "H NMR (CDCl;, 300 MHz) § 2.34 (s,
6ED), 3.86 (4, J = 11.4 Hz, 3H), 4.824.85 (m, 2H),
7.18 (brs, 1H), 7.33 (dd, J = 1.95 and 8.85 Hz, 1H),
7.36 (brs, 1H), 7.41.(brs, 1FD), 7.47 (dd, J= 1.8 and
8.85 Hz, 1H), 7.7 (d, /= 1.8 Hz, 1H), 8-8.01 (m,
1H), 8.23 (brs, 1H), 8.41-8.42 (m, 1H), 10.45 (brs,
1FD), 11.89-11.93 (m, 1H), *'P NMR (CDCl;, 121.49
MHz) 5 34.03, MS (BS™) m/z = 485.4 (MHD).

White solid, 'H NMR (CDCls, 300 MHz) § 2.33 (g,
6H), 3.87 (d, J = 114 Hz, 3H), 4.92 (4, /= 54 Hz,
1H), 7.18 (brs, 1H), 7.32 (dd, J = 1.8 and 9 Hz, 1H),
7.38 (brs, 1H), 7.43.(brs, 1H), 7.45 (dd, J= 2.1 and
8.4 Hz, 1H), 7.74 (d, J = 1.8 Hz, 1H), 8.17 (4, J =
3.9 Hz, 1H), 8.4 (4, J = 3.9 Hz, [H), 8.62 {brs, 1H),
10.39 (brs, 1H), 11.85 (1, J=5.7 Hz, 1H), MS (ES%)
m/z = 485 4 (MH").

White sofid, ‘Hl NMR (d-DMSO, 300 MHz) & 2.26
(s, 6E), 3.74 (d, J = 11.4 Hz, 3H), 4.59 (dd, J= 5.1
and 15.9 Hz, 1H), 4.69 (dd, J = 5.40 and 15.9 Hz,
1HD, 7.22 (brs, 1H), 7.31-7.34 (m, 3H), 7.59 (dd, J =
1.8 and 9 Hz, 2H), 834 (d, J= 1.8 Hz, 11), 8.64 (1,J
=1.8 He, 1), 9.01 (4, J=2.1 Hz, 1H), 1134 (t, J=
5.7 He, 1H), 12.87 (brs, 1H), *P NMR (d;-DMSO0,
121.49 MHz) § 32,70, MS (ES") m/z = 485.3 (MI).



CN O'P OMe 22aj Cl1\,0 NHN H\N+0" N=J 194 WO 2006/054182
PCT/1&2005/004063 Compound structure Description Yellow powder, 'H
NMR (CDC13, 300 MHz) S 2.4 CN (s, 3H), 3.86 (d, J =12 Hz, 3H), 4.58
welghod/msid and 15.6 Hz, 111), 4.73 (dd, J = 5.4 and 15.6 HzGeSRR3063
1H), 7.33-7.35 (m 3H), 7.53-7.60 (m, 3H), 7.7-7.8 22ak (m, 211), 8.27-8.3
(in, 211), 11.55 (t, J= 5.4 Hz, 1H), N HN 11.61 (brs, 1H), 31P NMR
Cokfpbink?, 121.49 MHZt@cRite62, MS (ES) nz/z = 495.4 (Nbekpritio® CN
pp-O 22a1 CIO NHNFHF\N-O' Ipz2am CION HN F HF\N*O" O

Colorless oil, 'H NMR};;%CL& 300 MHz) e 03 PEOBIRSCD (M, 326H)(Hx) 5 1.20 (¢, J

7.3-7.47 (m, 5H), 7.4
7.757.83 (m, 2H), 3:P

P
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, 3H), 23a=7H #,64:(th 3370698 k17 W7 5 1z, 210y,
o O/R (CDCI3, 101,296 MH2Z), S 22 a3, M3 (5 B ana 155

Hz, 1H), 4.73 (ad, J = 5.7 and 15.6 Hz, 1H), 7.19-
7.49 (m, 6H), 7.68 (m, 1H), 7.81 (m, 1H), 8.15 (d, J
= 6.6 Hz, [H), 8.42 (s, 1H), 10.70 (brs, 1H), 11.86 (¢,
J =157 Hz 1H), P NMR (CDCl;, 121.49 MHz) &
34.10, MS (BES) m/z = 498 (MH").

Off-white solid, "H NMR (de-DMSO, 300 MHz) 3
2.27 (s, 6H), 3.76 (d, J= 11.7 Hz, 3H), 4.59-4.74 (m,
2H), 7.24 (brs, 1H), 7.34 (dd, J = 2.1 and 8.7 Hz,
1H), 7.33 (brs, 1H), 7.37 (brs, 1H), 7.53-7.55 (m,
1H), 7.58-7.62 (m, 2H), 8.56 (dd, J=2.1 and 6.9 Hz,
1H), 9.03-9.04 (m, 1H), 11.45 (1, J = 5.4 Hz, 1H),
12.86 (brs, 1H), **P NMR (d,-DMSO, 121.49 MHz)
§32.67, MS (ES™) m/z = 485.35 (MH).

Off-white solid, ' 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 (bis, 1H), 7.28 {brs, 1E), 7.33 (brs, 1H),
7.35-7.47 (m, 4H), 8.14 (d, J = 5.1 Hz, 1H), 8.29
(brs, 1H), 11.73 (t, J = 5.1 Hz, 1H), 13.07 (brs, 1H),
SIp NMR. (d,-DMSO, 121.49 MHz) 8 32.03, MS
(ES™) m/z = 502.45 (MH").

Off-white solid, 'H NMR (CDCLs, 300 MHz) & 2.19
(s, 6H), 3.88 (d, J = 11.4 Hz, 3I0), 4.96 (m, 2H), 7.24
(brs, TH), 7.20-749(m, 6H), 7.75 (m, 1H), 8.15 (d, J
= 5.1 Hz, 1H), 9.40 (s, 1H), 10.23 (brs, 1H), 11.7¢
(brs, 1H), *'P NMR (CDCl;, 121.49 MHz) & 34.2,
MS (ES™) m/z = 485.35 (MH").



mlz = 233 (MH'). _ O Colorless oil, 'H NMR (CDC13, 250 MHz) S 1.59 (s,

23b / H-OtBU 9H), 7.76 (d, J= 552 Hz, 111), 7.5-7.82 (m, 5H), "P NMR

(CDCl,, 121.49 MHz) 8 15.27, MS (ESI, El) m/ =198 (MH"). 195 WO
wePR0iRAE82 PCT/182005/004063 Compound structure Dgsgefipthans Bososs

Colorless oil, 'H NMR (d,-DMSO, 300 MHz) S 2.38 _P-OMe (s, 3H), 3.68

(d, J=12 Hz, 3H), 7.49 (d, J= 566 Hz, 23c H 1H), 7.4 (dd, J= 3 and 7.8 Hz,
Comipbufr®2 (d, J=13.8 dtachii, 7.64 (d, J=13.5 Hz, 1H) Coeyeeiptish

structure Description White Oil, 'H NMR (CDC13, 300 MHz) 6 1.46 (t, J =

7.2 Hz, 3H), 3.74 (d, J< 14.4 Hz, 3H), 4.46¢dhi#:(inli2 1), MBS (dABKISD: RIS MHZ) &

(dd, J=1.95 Hz and 8.7, ), 7.43-7.56 481 SR, 76020273 GIER].64: (s, 3m),

(rn, 1H), 7.93-8.01 (m, 44=/8.09-8.13 (m, gggs%?:gh 51;&19%“%&% 2GS, 735 (a0, 7=

121.49 MHz) S 73. 280 § SI, ElY m/z = 4 33

powder, 'H NMIR , Qﬂ Hz) S 3.861(dY 9-H141%)1—F£ ey é}@’f 42 (brs, 1H),
(0w, 1H), 7.32 (¢ 9 250K (RIS §iFz 1) 7 524917 56 -8 2nd 9 Hz,
(in, 4H), 7.8-7.9 ( BHDi 9. 2@( | NHR1L )840, 15 6o $iz] b)), BRP(d, J = 6.6 Hz,
NI\/IIIR (CDC:jB 121.49 ME—ICZ) CH30 k?o%b 48, Mg (Egsdﬁ, D) 90/~ 1365 4MHA 7 - 3.6 1,
Yellow powder,'H NMR (CDCI MHz 1 |

7.31 (dd, J= 1.95 Hz and 8.8 Hz, 1H), 7.42% %‘7&@ Fuf e & 3204
7.52-7.56 (m, 1H), 7.69-7.78 (m, 3H), 8. oé‘%%&f’ﬁﬁﬁ% ), 10.63

(brs, 1H), 12.5 (brs, 1H), 31P NI~1~ R H S (CDCI3
34.54, MS (ESI, EI) ndz 65 (MH"). Yel 01( B&W ﬁf#%‘iﬁ@@%‘%g%mz)“”
300 MHz) S 1,45 (¢, J— 7, 311), 4.03AHBYA? () 4DBeERB 1 (- /=31 B

1H), 7.3 (dd E o\ 2H), 7.17 (brs, 1H), 7.28-7.38 (m, 6H), 8.26-8.28

2%m (m, 2H), 11.39 (brs, 1H), 1244 ¢, J = 5.1 Hz, 1H),
3tp NMR (CDClL;, 121.49 MHz) § 33.73, MS (ESh
0

__N N miz = 502 (MEL).

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 =

o 5.4 and 15.9 Hz, 1H), 4.65 (4d, /= 5.4 and 15.9 Hz,

" i P““Oi_;l 1H), 7.23 (brs, 1H), 7.28 (bes, 1H), 7.31-7.35 (m,
" N 2H), 7.38-7.4 (m, 2H), 7.59 (44, J = 1.8 and 6.9 Hz,
N Ob+ 2H), 8.19 (d, J = 6.9 He, 1H), 11.36 (t, J = 5.4 Hz,

o~ 1H), 1286 (brs, 1H), 3P NMR (d-DMSC, 121.49
MHz) 8 32.83, MS (ES") m/z = 484.19 (MH").

Off-white solid, 'H NMR (ds-DMSO, 300 MHz) §
2.28 (s, 6K), 3.77 (d, J = 11.7 Hz, 3H), 4.64-4.74 (m,

On 2H), 7.24-747 (m, TH), 7.57-7.64 (m, 2H), 8.34-
22}) \P'-—O/

Cl N o 836 (m 1H), 11321137 (m, 18), 12.86 (brs, 1H),
+
\©'\/\g—§ ) N PP NMR (d-DMSO, 12149 MHz) §32.67, MS
0 N

(ES") m/z = 484.5 (M),

=

189



r0 P 0 J=1.95 Hz and 8.85 Hz, 1H), 7.41-7.47 (ni, 3H), 7.51-7.56 25'b Cl
NH2 (m, 1H), 7.72-7.79 (m, 3H), 8.01 (brs, 11-1), 10.59 (brs, 1H), H S
12.59 (brs, 1H), "P NMR (CDCI3, 121.49 MHz) S 32.32, MS (ESI, El) m/z
Wwo 37R/(MKt). 196 WO 2006/054182 PCT/1B2005/004063 Garagstidiossnss
structure Description Q White sold,'H NMR (CDCI3" 300 MHz) 3 1.18 (t,
J=7.2 Hz, 3H), 3.78 (4, J = 7.2 Hz, 2H), 7.33 (dd, J= 2.1 and 9 Cl Hz,
Cobtpbuhdt5-7.75 (M, 14thcTulB-7.97 (M, 1H), 8-8.04 (M, OHRdDfAH), ' P
NMR (CDCI3, 101.256 MHz) S 22.23, MS (ESI, 26aN O E17 rz i = 564
(MH). x -0\ White sdlid:H NMR (d6-DMSO, 300 MHz) S 6.13 (d, J= 1.8
Hz, 111), 7.22 (dd, J—ar%“sj Hz, 1H), 7.53-7.72 27a P~- (m, 11H),
7.92 (brs, IH), 10.37 (By§” 1H), 12.84 (brs, 1H), Cl / 31P NMR (d6-DMSO,
101.256 MHz) 6 26 8I7M&LESI, O NH2 H El) mz=395{MHO. O H
Y&ow thickot (GDCI3, 300 MHZz) 3 1.36 (t, J= 7.2 Hz, 3H),
4.2-4.41 (m, 2H)_282¢7.35.(dd, J = 2.1 Hz O Pte, and 9 Hz, 1H),
7.47-7.65 (m, 6H), 7.74-7.81 (jp-2H), 7.88 CI 7.93 (in, 2H), 8-8.03 (m,
2H), 3"P NMR (CDC13, 101.256 ‘#82-CO2Et N MHz) 3 25.04, MS (ESI,
El) m/z =502 O;SO White solid,"H NIVIR (d6-DMSO, 300 MHz) 3 2.24 (d,
J 13.5 Hz, 3H), 7.1 (m, 111), 7.25 (dd, J = 1.2 and 8.7 Hz,
CN

O=Pome

N N
N H

/ \N+‘O-
N

Ci 0O
2218 )

for ]
s;}
<
= /é\
T
= (o]
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R. 1H), 7.51-7.64 (m, 4H), 7.74-7.8 (m, 211), 7.83-7.86 (ni, 29a CI I \ NH2
1H), 10.53 (brs, 1H), 12.62 (brs, 111), "P NMR (d,-DMSO, N O 101.256
MHz) S 30.62, MS (ESI, El) m/z = 333 (MH). H Yellow oil, 'H NMR
WER68:800 MHz) 3 1.44 (t, J = 6.5 Hz, 3H), 2.66 (d, J = Ldhigafkhososs
4.48 (g, J=6.7 Hz, O P-N 2H), 7.34 (d, J = 9.9 Hz, 1H), 7.45-7.52 (m,
5H), 7.60 (m, CI\ 1H), 7.85-7.95 (in, 4H), 8.07-8.09 (m, 211), 31P NMR
CoRRRm@P2EL N (CDCI3erdbiladHZ) S 25.11 , MS (ESI, EI')maézrptai p=
(hRH). k -0 197 WO 2006/054182 PCT/IB2005/004063 Compound
structure Descriptiorm\Pale orange powder, 'H NMR (d6-DMSO, 300 MHz)
S 2.64(d,J=11.7 Hg 1), 7.32 (dd, J = 2.1-and 8.7 Hz, 31a OI'P-N IH),
7.5-7.59 (m, 4H), 7.72~7-79 (m, 3H), 7.86 (brs, 1H), CI 10.85 (brs, 1H),
12.61 (Ins, 1H), MS fd) nn/z =384 CONH2 /N (M+Na). HCN
Slight yellow'sefidsHNMEP(CDCI3, 300 MHz) 3 1.38- 1.49 (m, 6H),
4.1-4.24 (m, 2 B55(q,,=.7-2 Hz, 211), 0~7p -O---. 5.97 (d, J=16.8
Hz, IH), 7,16-7.68 (mH7H), 7.?5- .12 (m, 32a Cl 0-\ 6H) 31P NMR
(CDC13, 121.49 MHz) S 22.8¢, MS'(ES') N 0 m/z =582.88 (MH). k

S02Ph NC Slight yellow solid; 'F'"NMR (CDCI3, 300 MHz) S 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 (in, 7H), 7.868-812.(in, 32b O P°0” 611), "P NMR (CDC13,
121.49 MHz) S 22.82{ MS/(ES)N

O=
P~0oMe
22v Ci oy

23w Cl s

22x Ci\@(%—‘f
N HN
H
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ClI O\ -\ nz/i = 582.88 (MI-1). W CO S02Ph /\fCN White solid, 'H NMR

(CDC13, 300 MHz) S 3.90 (d, J = 11.7 Hz, 3H), 5.80 (brs, 1H), 5.93 (d, J

= 16.5 Hz, 1H), 33a O~P O~ 7.39-7.92 (m, 5.93, 8H), 10.16 (brs, 1H),
wih8&eissdH), Cl NH2 "P NMR (CDC13, 121.49 MHz) S 3i&aasyhostals

m/z - N 0 400 (IlviHIl. H ~, N 38a O~POCH CI N a CONH2 ~NH 198

WO 2006/054182 PCT/1B2005/004063 Compound structure Description
chhpih@--P-OCH3 GlrGgaNH2 N H 0 N 38c Cl O P"OGid&crp@MH2 N H
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38d CI O'P-OCH3 CONH2 NH I/ N 38e O'POCH3 CI CONHZ N H N/
381 OrP_OCH3 CI CONH2 N H 199 WO 2006/054182
PCT/IB2005/004063 Compound structure Description 38g Cl O'P OCHS3

WOONEHZE4NH N-S 38h O,P OCHC 3 CONH2 NHO N 38&i@zd05/004063
OCH3 CONH2

Compound structure Description
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N H O-N 38j P-0 CH3 CI- CONH2 H S-N 38k0'OCHC 3 CONH2 NH

200 WO 2006/054182 PCT/IB2005/004063 Compound structure

Description y\ N~ N 43a Cl O,0CH3 CONHZ N H p-043b CI O,P OCHS3
wWoQMEZsak2H N --ANVN 43¢ O'P OCH ClI's CONHz N peram200s/004063

Compound siructure Description

-GN
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H (N- O Yellow oil, 'H NMR (CDC13, 300 MHz) 6 132 (t, J =6.9 \\/ 1-OEt
Hz, 6H), 4,20-4.10 (m, 41-1), 9.01 (d, J = 6.6 Hz, 21-1), 9.31 47a N OEt
(d, J = 3.3 Hz, 1H), "p NMR (CDCI3, 121.49 MHz) 12.37, MS (ESI, E1))
wides/8difsdMH1). O Yellow oil, 'H NMR (CDCI3, 300 MHz) ¢drA¥tedsmodeds
N- t11 a / -OEt Et Hz, 611), 3.95-4.1 (in, 4H), 7.25-7.3 (m, 1H), 7.93-8 (m,
47b OEt IH), 8.62-8.64 (m, 1H), 8.83-8.85 (m, 1H) "P NMR (CDCI3,
Colbfi% MH2) S 15.72ucr¥ellow oil, 'H NMR (CDC13, Bea:hpki) 6 1.36
(t, J = 7.2 -OEt Hz, 61l), 4.16-4.31 (m, 4H), 7.41-7.46 (m, 1H), 7.77-7.85
47¢ OEt (m, 111), 7.96-§.01 (m 1H), 8.8-8:Baw( k) "tPNNW RCECRGIB, MHz) § 2.4
121.49 MHz) & 7.16, M 5@) N/z = 21eu(Mkk)¢a L Browrnsail, 458 (da, 7 = 5.4
NMR (CDCI3, 300 MHz (t, = 6.9, 47d N/ IHQEt Hz @1})154 and 15.6 Hz,

4.01-4.16 (m, 4H), 7@&» (ﬁzZ(m 211), 867871 OEt éf% 0
'53.7.60 {m, 3H), 7.7-7.8
63. MS 201 W& 206

ymffound structuré@é@br‘fﬁi&?’ (ESERY) e L 1,
Efpsﬁts%) 5 1,83(t(s T2 Fiz NoH){CPARER1.49 Miz) 8

4.04-4.19 (m, 4H), 7.32-7.35 ( , 7.4157 A5 Yedt:Q A6 SOFt
7.97-8.01 (m, 1H), "P NMR (CDCL3,121.49 MHz) S 13.35, MS (ESI, E1))
m/z = 221.11 (MK). Yellow pale oil, $1 NMR (CDCI3, 300 MHz) 8 1,34 (t,
J= 47f P-OEt 7.05 Hz, 6H), 4.06-4.22 (m, 4H), 7.16-7.20 (ni, 1H), 7.65- 0
6E1 7.72 (m, 2H), 31P\NMR (CDCI3, 121.49 MHz) 6 12.05, MS (ESI, El)

m/z = 221.11 (H). Yelloyw oy, 'ENNMR (CDCI3, 300 MHz) 8 1,27 (t, J=7.05
0\\?%0 y;
22l C'WO
N HN F
H \?
F 7 o
OQPHO )
22am Cl\@j\g—é)
N HN F
H
F— N0
(':|) Colorless oil, "H NMR (CDCl;, 300 MHz) & 5.03-
@"E"QB“ 5.2 (m, 2H), 73-7.47 (m, SH), 7.48-7.63 (m, 3H),
23a H 764 (d, J = 565.8 Ha, 1H), 7.75-7.83 (m, 28), P
NMR (CDCl;, 101.256 MHz) & 25.55, MS (ES, EI)
m/z =233 (MH").
O Colorless oil, 'F NMR (CDCls, 250 MHz) § 1.59 (s,
@",’ OtBu 9H), 7.76 (d, J = 552 Hz, 1H), 7.5-7.82 (m, 5H), *'P
b H NMR (CDCls, 121.45 MHz) § 15.27, MS (BSL, EI)
m/z = 198 (MH').

195



48a Hz, 3H), 4.01-4.07 (m, 2H), 7.31-7.4 (m, 2H), 7.91-7.95 -OEt S P OH
(m, IH), 12.73 (s, IH), "P NMR (CDCI3, 101.256 MHz) S 14.67. Yellow oil,
'H NMR (CDCI3, 300 MHz) 6 1,31 (t, J =7.05 48b P-OEt Hz, 3H),
wh Ododhotddm, 2H), 7-12-7.16 (m, IH), 7.61-7.68 S OH (M, 2B LeitMisoss
IH), 37P NMR (CDCI3, 121.49 MHz) S 14.7. S Yellowish powder, 'H NMR
(CDCI3, 300 MHz) 8 1.41 (t, J = 7.05 Hz, 3H), 1.49 (t, J = 7.05 Hz, 3H),
cohmpachic?8 (M, O-P_Qud 57 (qd, J = 1.8 Hz and 7.050dger&tipn
7.16-7.19 (m, SOa OEt 1H), 7.36 (dd, J = 2.4 Hz and 9 Hz, 1H), 7.50-7.56
(M, N O 2H), 7.61-7 23(MB11), 7.9-7.96Cbmy il H VA (ADMBOZIIMEZ) 5 2.38
2H), MS (ESI, Elyrz = 537-M8). QN Yelowish aquder st NWR7 40 @ 7 566 e,

(GBCI3, 300 MHz) 8148 (4 J = 7.0 Hz, 3hhy. 442 f Hy 3
4.08-4.26 (m, O'PIO 2H), 4.52 (q, J= 7. 05%5" 731 £ S A - s

and 9 50b OEt Hz, 1H), 7.35-7.41 (m, 1H)E W97 85 é?—é% E%% 7 64
N O (us, 1H), 7.77-7.84 (in, 1H), 7.88-7.92 (m, 11-1), 8.03-8.15 SO?h (m,
4H), 8.72-8.74 (n-4 1H), "P NMR (CDCI3, 121.49 MHz) 8 19.72. 202 WO
Comp 2006/054182 PCT% 20051004063 Compound structyre | §§g‘qptlon Oill,
PPRII%R (cDc13, 308WHz) s 1.37 (t, 3= 7.05 Hz, 311), 145 (¢, J = 7.2

Hz, 3H), 4.05-4.22 (m=2H), 4.52 (9, JWQJta 1121115'%45&'()@&%,436@%@12)-521%6 =72
and 8.7 Hz, 11-1), 7.5 d P-O~50G S SH), 3ba (4, J = 14.4 Ha, 3H), 4.46-4.57 (m, 2H), 7.33
HaCO-FP=5 (dd, J = 1.95 Hz and 8.7 Hz, 15), 7.43-7.56 (m, SH), 7.62-
2 “ \_ 767 (m, 1H), 7.93-8.01 (m, 4H), 8.09-8.13 (m, 2H), *'P
N0 NMR (CDCl, 121.49 MHz) § 73.28, MS (ESL EI') m/z =

S02Ph 534 (ME).

White powder, 'H NMR (CDCl,, 300 MHz) & 3.80 (4, /=
14.4 Hz, 3H), 5.92 (brs, 1H), 7.32 (dd, J = 1.95 Hz and 9

25b o ~o~P=8 Hz, 1H), 7.42-7.58 (m, 4H), 7.8-7.9 (m, 3H), 9.24 (brs,
NH
\, 2 1), 10.15 (brs, 1H), *'P NMR (CDCl,, 121.49 MHz)
oL § 80.48, MS (ESL, BI') m/z = 365 (ME).

Yellow powder, "H NIMR (CDCls, 400 MHz) & 3.86 (d, J =
11.6 Hz, 3H), 7.31 (dd, J = 1.95 Hz and 8.8 Hz, 15}, 7.42-

- o —o 70 - 747 (m, 3H), 7.52-7.56 (m, 1H), 7.69-7.78 (xn, 3H), 8.05
8 \_/ " (ors, 1H), 10.63 (brs, LI, i2.5 (brs, 1H), P NMR
NS (CDC, 101.256 MHz) § 34.54, MS (BSI, EI") m/z = 365

(MEH.

Yellow powder, 'H NMR (CDCl;, 300 MHz) 8 1,45 (t, J =
7.2 Hz, 3H), 4.03-4.13 (m, 1H), 4.25-4.36 (m, 1H), 7.3 (dd,

o =0 =0 “ J=1.95Hz and 8.85 Hz, 1H), 7.41-7.47 (m, 3H), 7.51-7.56
25'b

\ : (m, 1E), 7.72-7.79 (m, 3H), 8.01 (brs, 1H), 10.59 (brs, 1H),

H S 12.59 (brs, 1H), *'P NMR (CDCls, 121.49 MHz) § 32.32,

MS (BSL, EI m/z = 379 (ME).
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J=2.1and 3.3 Hz, 2H), 7.48-7.54 (m, 211), 7.6-7.65 (it 1H), 7.88 (d, J =
1.8 Hz, 1H), 7.92 (dd, J = 1.8 and 9 Hz, N O 1H), 8.02-8.1 (m, 311), "P
NMR (CDC13, 121.49 MHz) S % SO2Ph 18.36. White powder, 'H NMR

Wsl6:6AMES B2 300 MHZ) S 1.33 (t, J S = 7.05 Hz, 3H), 4.03-419 imnobbie4063
4.15-4.24 (m, 1H), 51 O P -O-~ 721-7.23 (m, 111), 7.34 (dd, J= 2.1 and
8.7 Hz, 1H), 7.55- CI NH2 7.61 (m, 2H), 7.7 (d, J = 2.1 Hz, 111), 8-8.03

Con{Boudd-1), N O 1Gs&dcfrs, 1H), 12.76 (brs, 1H), 31P MMR@HDMSO, H

121.49 MHz) S 23.46, MS (ES) in/z=368.8 (MW). Beige powder, 'H NMR

(CDCI3, 300 MHz) 8 J = ~(\ WRit ;iR IH NETOE s, A9 MEZREABY (L T = 7.2

(m, 211), 7.39-7,42 (m,
7.7(d,J=18 52a I
8.1 Hz, 1H)z.
EL(MIT). S, °7 g
Y =12 Flz, 3H),¥ 244

P=0 1H)y #%, (b 3=/k8. Hazprve) 8.73k8, THP,1 and §
1H), G214ddds 972 hizand 276412 aflz-5.04 (m,

AL 0, o s g o

o NMR
1H), mzwwmnd 8.7 52b

Cl~"\y~NH2 Hz, IH}D'::SS -7.61 (m, 2H), 7.66 (d, J= 1.8 Hz, 1H), 8.01 8.05
(m, 2H), 10.1 (brs, 1H@81 (brs, 1), MS (ES4) in/z H 0 = 354.7 (MH).

>--\P O Colorless alil, *

R (CDCI,, 300 MHz) S 1.66 (d, J = --OMe 3.9

Hz, 3H), 1.76 (d. J = 5.4 Hz, 314), 2.57 (dd, J = 7.65 53a OMe and 21.75

Hz, 2H), 3.74 (d, J=10.
121.49 MHz) 8 7.32, M&
2006/054182 PCT/IBRQ0
yelow oil, 'H,NMR (CC
= 7.2 Hz, 3H), (d,

3.7(d,J=11.1 N 2

cl
282 N—co,Et

29a
Cl NH
<™
N (8]

Cl N
30a \ COQE{
I3

&, 6H), 5. 12nm2 bkt Mk (B-DAESRCREA3,6.13 (4, 7 =

B1, EN) Nz =173, (M ?dczz.‘?a WQhd 8.7 Hz, 1:-1) 753772
4063 Compound s ruc

0 MHé?“S”f‘bZ @ 155,
3H)" 2 NgRdd: DS, 10461 B

%ﬁ%ﬁi% Zééf iy

) MS (EST,
ETY) m/z =395 (MH).

Yeltow thick oil, '"H NMR (CDCL, 300 MHz) § 1.36 (t, J =
7.2 Hz, 3H), 4.2-4.41 (m, 2H), 7.32-7.35 (dd, /= 2.1 Hz
and 9 Hz, 1H), 7.47-7.65 (m, 6H), 7.74-7.81 (m, 2H), 7.88-
793 (r, 2H), 8-8.03 (m, 2H), *'P NMR (CDCl, 101.256
MHz) § 25.04, MS (ESL, EI") m/z = 502 (MH").

White solid, "H NMR (d,-DMSO, 300 MHz) § 2.24 (d, /=
13.5 Hz, 3H), 7.1 (m, 1H), 7.25 (dd, J = 1.2 and 8.7 Hz,
1H), 7.51-7.64 {m, 4H), 7.74-7.8 (m, 2H), 7.83-7.86 (m,
1H), 10.53 (brs, 1), 12.62 (brs, 1H), *'P NMR (d-DMSO,
101.256 MHz) & 30.62, MS (ESL, BI") m/z = 333 (MH").

Yellow oil, 'H NMR (CDCls, 300 MEHz)  1.44 (8, J = 6.5
Hz, 3H), 2.66 (d, J = 11.1 Hz, 6H), 4.48 (g, J = 6.7 Hz,
2H), 7.34 (d, T = 9.9 Hz, 1H), 7.45-7.52 (m, 5H), 7.60 (m,
1H), 7.85-7.95 (m, 4H), 8.07-8.09 (m, 2H), *'P NMR
(CDCl;, 101 MHz) §25.11 , MS (ESI, EY) mk = 531

(MEL).
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ClI O\P'O O Hz, 3H), 4.57 (q, J = 7.2 Hz, 2H), 5.07-5.1 (m, 1H), 7.37 56a |

\ (dd, J= 2.1 and 8.7 Hz, IH), 7.5-7.55 (m, 2H), 7.63-7.67 N O (m, 1H),

7.87 (d, J= 1.8 Hz, IH), 7.96 (dd, J= 1.2 and 9 0 O Hz, 1H), 8.1-8.13 (m,

wRH)03HRMNMM (CDCI3, 121.49 MHz) b S 8.68, MS (ESI, Elyothmbikloaoss

(MH). White solid, IH NMR (d DMSO, 300 MHz) S 1.03-1.38 (m,

411),1.49-1.75 (in, 4H), 1.87-1.98 (m, 211), 3.59 (d, J= O P-(r)/ 11.1 Hz,
Contbbhr33 (dd, J= &Qktand 8.7 Hz, 1H), 7.59 (d J 57ammsbhpfich= 8.7 Hz,

1H), 7.67 (brs, 1H), 7.87 (brs, 1H),10.23 (brs, ~ N O 1H), 12.69 (brs, 1H),

"P NMR (d6-DMSO, 10£286 MHz) Bk 48133 pMS8c(E'SI NER riWgld865300 Milz) 3

(MW ). Pale yellow so|i®NMR (deRNED=300 MHaz 6714 fad(d, JZ3 .6 8.7 H,

Hz, 3H), 1.55 (d, J= 8¢ Hz, 3H), 2.81(in, 2 / $hd 3 I 1HE ore
3M), 5.0 (mplH).Z, Eok%‘,\Jzz.o 57D C?‘F%pﬁﬁ%é%ﬁeﬁz Lo, 7I§gd(b -

5
J=8.7 Hz, 1H), 21042 Hz, 380 ’(bﬁggizb}%.’ﬁhﬁsr’&;%}] r géx, £z = 354

1H),10.10 (brs, ¥
R (CDCI,, 300 MHz) 6 3.88 (d, J 12 Hz, 3H), 4.4 (d,

Yellow powder, IHN
J=5.4 Hz, 2H), 6.98 (ft,J= 2.A-Hangkdd: §dids Lk, H2n3trion, 3dd)Hz) 5 1.38-

7.38 (dd, J = 1.8 Hz : ACI O'P--QEIN-- . /H , (¢J75 1z
1.5 Hz, 1H), 7.46 (gd )3=/1.8 Hz Nar%%.g% éfﬁ%%‘ngf 4 %r§5§ =72 i, 23,

79 (t 1= 5.4 Hz, TR0 BP NMR (547157 %2)1%73555‘2 (L5812 (o,
B -1z, 1P (CBTY3, 282 45MITAER1GBDL (PAI2MEMS ZEBMS (BS)
inh = 424.04 404 WO 2006/0544:825R63F (H82005/004063
Compound structuredagsgription F Yellow powder, 'H NMR (CDC13, 300
MHz) S2.8 (t,J= 6.9 I2—|z, 2H), 3.79-3.85 (m, 2H), 3.87 (d, J = 11.7 Hz,

3H), F\/0p.0 6.96 (ft, J = 24 Hz angd 7.l bk, %2518 2HED Bh)nez 5 1.36-

Y/ 1.49 (m, 6H), 4.1-4.24 (m, 2H), 4.55 (g, J = 7.2 Hz, 2H),
o 5.56 (d, J = 12 Hz, 1H), 7.16-7.68 (m, 7H), 7.86-8.12 (m,
32b o “?’Mofo\ 6H), *'P NMR. (CDCl,, 12149 MHz) § 22.82, MS (BS")
A\ \ miz = 582.88 (MH").
N 0O
SO.Ph
J—CN  White solid, 'H NMR (CDCH, 300 MHz) § 3.90 (d, J =
QJ 11.7 Hz, 3H), 5.80 (brs, 1H), 5.93 (4, J = 16.5 Hz, 1H),
O“\P\O/ 7.39-7.92 (1, 5.93, 8H), 10.16 (brs, 1H), 10.85 (brs, 1H),

33a
cl N 3p NMR (CDCl, 121.49 Mz) & 31.53, MS (ES") m/z =
ﬁ e 400 (MHD.
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59b Cl HN~CN 7.36 (d, J= 1.8 Hz, 1H), 7.53 (dd, J= 1.8 Hz and 8.7 Hz,
1H), 7.60 (d, J= 1.8 Hz, 1H), 11.13 (brs, 1H), 11.46 (t, J= / H 5.4 Hz, iH),
19F NMR (CDC13, 282.40 MHz) 6 -106.25 (m, 2F), MS (ES) m/z =
wABH @ {MEL). White solid, "H NMR (d6-DMSO, 300 MHz) Sp&:tArzedsfodines

11-1), 7.32-7.73 (m, 7H), 8.16 (brs, 1H), 11.78 (brs, IH), 60a O P"OH 12
(brs, 111), MS (ESI, El) n/z 335 (MH'). Cl ~~ gNHZ N O H H3CO White

comp¥iRr 'H NMR (steaBM&O, 300 MHz) S 3.72 (s, 3HRBD:&i68 (M, 2H),
7.19 (dd, J = 1.5 Hz and 8.7 Hz, 60b HO-PO 1H), 7.43-7.46 (m, 1H),
7.58-7.69.(m, 3H), 8-8.03 (m$tH), CI NHZ 11.25 (brs, IH), 12.15 (brs, 1H),
31P NMR (d6-DMSO, 9 MHz) S 31.44, MS (ESI, EI'Y) m/z = 365
(MW). Off white powdas=1l NMR (db-DMSO, 400 MHz) S 2.3 (s, 311),
%86 (dd, J = 2 and B:B4g,jn), 7.3-7.37 (xn, 2H), 60d Cl P"OH Fi
7.46-7.54 (in; 82 (brs, 1H), 7.88 (brs, iH), 10.69 2 (brs, 1H), 12.49
(brs, 1H), 31P “B¥%®, 101.256 H 0 MHZ) S 23.81, MS (ESI, El)
m/z = 349 (NM'). Off white powder, 'H NMR (d6-DMSO, 300 MHz) S 2.21
O (s, 6H), 7.2-7.28 (m, 2H), 7.37-7.53 (m, 3H), 7.79 (brs, 60f p OHNHz
SH), 7.87 (bxs, 1H), 10.68 (hﬁ%H), 12.47 (brs, 1H), MS (EST, El) m/z =
363 (MI-I')./NO H ,@\v { 6/054182 PCT/1B2005/004063
Compound structure DEScription F F Orange powder, '"H NMR (d6-DMSO,
380 MHz) S 7.27 (dd73scd,95 and 8.87 He, 111), 7.48-7.54 (in, 3H),
7.61- - 7.71(Iny TRY"N85(gly,) =1.8 Hz, 1H), 7.9 (brs, IH), 10.54

/S
Q,(N/
O

38d =P
o OCH4

—£2
Izg

N—CONH,
N
H

N\

N
&\9
C=

“P~ocH,

N—CONH,
N
H

7 N
Q/Q
O

T70CH;

38e
Ci

38f g
cl

N —CONH,

N

H

199



60g O'P-OH (brs, IH), 12.53 (brs, 1H), siP NMR (dDMSO, 101 MHz) C~\
NH? 8 20.39 ,19F NMR (d6-DMSO, 282.4 MHz) S -133.8 (m, H 0O IF),
-137.3 (m, 1F), MS (ESI, E11) in/z = 371 (MH"). 5 The following examples
wareopseided to illustrate the present invention, and are in NnEcWa¥2605/004063
intended to limit the scope of the invention. 206 WO 2006/054182
PCT/IB2005/004063 EXAMPLES X. Compound synthesis General
comybthatic Method &gtz R ,.R, ~ O\P N O O o/\ Cbieerptidi3 Rq R,R4
mCPBA N HHN RT N HN H 5 Compound FW Equivalent CHC13 (or
CH2C12) 75mllnunol mCP /0% in water) 172.57 2.5 Experimental :
The pyridine precurs 13-thgselved in chloroform (or in CHZCIz) under
stirring at room tempeégature; m-chloroperoxybenzoic acid was added and
thggreaction alloweéHe\CJ,Q‘_%tir overnight (-15H). The mixture was diluted
with dichloremetts i i
H20 (1/3). The
dichloromethane. The combined organic layer was dried over sodium
sulphate, filtered and concentrated under 15 reduced pressure. (TLC:

dichloromethane/methanol = 97’* . The crude product was then purified by
chromatography. =

38h *P~0GH,

. G
38§ P~
ol OCH

Cl e
N
US_CON*'{Z
ZN

38k
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Compounds synthesised: 207 WO 2006/054182 PCT/IB2005/004063 O
OFO~P 01SO~\clO\clc NHNNHNHH Compound A
Compound B FFo-OP Oo0-0~P10/cl\o/\cllI\o /HHNHHN

wGamposd2C Compound DO P OO-OP O/N\ cl0clO pintahéhbioss
HN H Compound E Compound F FFFo, O~s\~ PLOO\111clO\cl
O HHN N HN Compound G Compound H 208 WO 2006/054182

Corioln#B2005/0046863dture- 00 O- O .. P. * 0

43a

43b

43¢

47a

476

47c

47d

@’N\j
N
G

“P~0cH,

N—CONH,
N
H

Description

Vellow oil, 'H NMR. (CDCly, 300 MHz) § 1.32 (t, J = 6.9
Hz, 6H), 4.20-4.10 (m, 4H), 9.01 (4, J = 6.6 Hz, 2H), 9.31
(4, J = 3.3 He, 1H), *'P NMR (CDCl, 121.49 MHz) §
12.37, MS (ESI, BI") m/z = 217 (MH").

Vellow oil, '"H NMR (CDChL, 300 MHz) § 1.2 (£, J=72
Hz, 6H), 3.95-4.1 (m, 4H), 7.25-73 (m, 1H), 7.93-8 (m,
1H), 8.62-8.64 (m, 1H), 8.83-8.85 (m, 1H) *'P NMR
(CDCl;, 121.40 MHz) § 15.72.

Yellow oil, *H NMR (CDCl, 300 MHz) 8 1.36 (, /=72
Hz, 65), 4.16-4.31 (m, 4H), 741-7.46 (m, 111}, 7.77-7.85
(m, 1H), 7.96-8.01 {m, 1H), 8.8-8.82 (m, 1H) P NMR
(CDCl;, 121.46 MHz) § 7.16, MS (BSL EI') mz = 216

(MH").

Brown oil, 'H NMR {CDCl,, 300 MHz) § 1.27 (t, J = 6.9
Yz, 6H), 4.01-4.16 (m, 4H), 7.56-7.62 (m, 2H), 8.67-8.71
(m, 2H), *'P NMR (CDCl, 121.49 MHz) § 14.63, M3
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Cl /\CIl\p HIHN-NHN HH Compound | Compound J 0~ OIP" Cl |
\ Cl O 'R-P-\HHN N HN Compound K Compound L H3C CH3 CI r-N

P 1IN/O-P/CH3

_CICH HHN-INo Compound N Compound M

wid2@dALH3 F CH3 F-_ PO CH3 O-P~/CH3 CI\ O CtH N&iRides/004063
Compound P N 209 WO 2006/054182 PC /1B2005/004063 Compound O
Example 1. Ethyl 3-bromo-5-chloro-I-(uhenylsulfonyl)-1H
Comnslalrd2-earboxvlaseuejusynthesis of ethyl Description
5-chloro-I-(phenylsulfonyl)-1H-indole-2-carboxylate as starting material
(based on work of Silvestri R., De MaBfFER mta REFHEG., Artico M., 5
Massa S., Vargiu L., Mura M., Loi A: G o Marceddu T., La Colla P. J

Chem. 2003,

47e

47¢

48a

48b

S0a

50b

\ 8
[Diom

Ott

0
-Feoe

S OBt

N
S’D—%’“OE’E

OH

8
| P—OEt
S OH

78

O

~—0—P=0

DEt
m—«
/ N\ 0
80,Ph

Ci

e
N
W
~~0-P=0
i \ OFt

4
50,Ph

Oil, ' NMR (CDCls, 360 MHz) 5 1,33 (3, L\jl 7d 2 Hz, 6H),
4.04-4.19 (m, 4H), 7.32-7.35 (m, 1H), 7.41-7.45 (1, 1H),
7.97-8.01 (m, 1H), *'P NMR (CDCl;, 12149 MHz) &
13.35, MS (BSL, EI") m/z = 221.11 (MH").

Yellow pele oil, "H NMR (CDCls, 300 MHz) 5 1,34 (£, J =
7.05 Hz, 6H), 4.06-4.22 (m, 4H), 7.16-7.20 (m, 1H), 7.65~
7.72 (m, 2H), *'P NMR (CDCls, 121.49 MHz) 6 12.05, MS
(BSY, BFY m/z = 221.11 (ME.

Yellow oil, "H NMR (CDCls, 300 MHz) § 1,27 (t, J=7.05
Hz, 3H), 4.01-4.07 {m, 2H), 7.31-7.4 (m, 2H), 7.91-7.95
(m, 1H), 12.73 (s, 1H), *'P NMR (CDCl;, 101.256 MHz) &
14.67.

Yellow oil, 'H NMR (CDCls, 300 MHz) 8 1,31 (t, J="7.05
Hz, 3H), 4.04-4.14 (m, 2H), 7.12-7.16 {m, 1H), 7.61-7.68
{mm, 2H), 9.12 (brs, 1H), *'P NMR (CDCl;, 121.49 MHz) &
14.7.

Yeliowish powder, 'H NMR (CDCl, 300 MHz) & 1.41 (t, ./
= 7.05 Hz, 3H), 149 (t, J = 7.05 Hz, 3H), 4.13-4.28 (m,
2H), 4.57 {qd, J = 1.8 Bz and 7.05 Hz, 2H), 7.16-7.19 (m,
1H), 7.36 (dd, J = 2.4 Hz and 9 Hg, 1H), 7.50-7.56 (m,
IH), 7.617.73 (m, 3H), 7.9-7.96 (m, 2H), 8.1-8.14 (m,
2H), MS (ESL EI") m/z = 537 (MHE"),

Yellowish powder, 'H NMR (CDCl;, 300 MHz) & 1.38 (t,J
= 7,05 Hz, 3H), 1.42 (t, J = 7.05 Hz, 3H), 4.08-4.26 (m,
2H), 4.52 (g, J = 7.05 Hz, 2H), 7.34 (dd, J=2.1 Hz and 9
Hz, 1H), 7.35-7.41 (m, 1H), 7.47-7.53 (m, 2H), 7.58-7.64
(m, 1H), 7.77-7.84 (m, 1H), 7.88-7.92 (m, 1H), 8.03-8.15
(m, 4H), 8.72-8.74 (m, 1H), P NMR (CDClL, 121.4%
MHz) 8 19.72.



46:2482-2493): Cl ~~p I N O To a stirred and cooled (0C) solution of
ethyl-5-chloroindole-2-carboxylate (1.052g, 4.70 mmol) in DMF (25 mL)
under N2, was added NaH (60% in oil, 230 mg, 10 5.64 mmol)
woonisnsise. After the end of gas evolution, phenylsulfonyl cixariseod #Ros3

mL, 5.64 mmol) was added. The reaction mixture was stirred for | H (TLC
monitoring, eluant dichloromethane). A little amount of water was added

coepsaiully and DMFstwasuevaporated. Crude residue wassigsidred in
EtOAc and washed with water and brine. After drying and evaporation of
solvents the compound \/\ézs purified B CHIEMBtGEH SR HIEH §iliéa Gel = 7-05 Hz,
(eluant: cyclohexane/Et 9/1 to 7/3kta adfard protacten) indole2¢ibATig4.52 (g, J
90% vyield. Off- Whlt860|m NMR (d67BMS66,2430u(t 7 17axa W7 58k, 739 (d4,

4715%2 (a, 3= 7.2 Hz, 2HF-037N; IH), 7 (d%g% (&Z%@’Ws%ﬂzﬁm ) 76765 (.

7.77 (ifY (d,8="2.2 Hz, 8.06
Hz); MS (ESI, —36 (MIT). b) %Wﬁ?e@rs’ofe lis 755 J“”a“‘”HZ
3-bromo-5-chloro-I- (ph epylsifonyl)- 1%;%@-2(112@%@%@5013, 121.49 MHz) 8
intermediate: Br Clp iN'O 210 WO;206/054182 PCT/IB2005/004063
To a stirred solution of ethyl 5-chloro-I-(phenylsulfonyl)-IH-indole-2
carboxylate (4.83 g, 13. ZEmol) in DEe EOdvL UGB (MNP MAE S aRER) & 1.33 (t, J
H

solution of bromine (1.FmL] 26.54 mmol} Db, @{16-919) (Reantions-4.24 (m, 1H),
media was stirred at R,

extracted withdic oro

,water wasadgded (450, )1&*0‘1 WRShd 8.7 Hz, 1H), 7.55-
eﬂ%zmga (3x100.m %Or?g?nd g( \ﬁaslﬂsa?’%eg (m, 2H),

with a saturated of 4 805 rle and’eva drate

crude yellow oil. Refii t|oncb)y chronigt]&g?&bh%ﬁ%ﬂﬁc&@e?@lugn]t‘IMR (d-DMSO,
cyclohexane/EtOAc 9/ﬁ afforded 3-bioiineiéd indefeNE 48 7 9398.8 (MH).
yield). Off white solid; '"H NMR (d6-DMSO) 6 1,37 (t, J= 7.2 Hz, 3%44 48

(9, 3= 7.2 Hz, 2H)758-7.68 (m, AH )BT pogysic= ENYR 6B o 4 Mifa) & 3.83 (& 7 =

MS (ESI, Ef) m/z = -444 (MW). 10:Methen AsITRypIcED.PIDEEd (me2idy T138-7.42 (m.
synthesis of Ethyl 5-epjerets- 1H), 7.47 (ad, J = 1.8 Hz and 8.7 Hz, 1H), 7.7 (4, J = 1.8
(dralkoxyphdd - henyl&nlfonm,- Ifﬁir%ql&-{%;gr%@@gqﬂ Ethyl Hz, 1),
> N o 10.44 (brs, 1H), 10.95 (brs, 1H), MS (ES") m/z = 353.06
H (ME),
g White powder, "H NMR {d,-DMSO, 300 MHz) 5 3.77 (4, J.
Os ;‘D/ = 12 Hz, 3H), 7.22-7.24 (m, 1H), 7.34 (dd, J = 1.8 and 8.7
52b cl P~o NH, Hz, 1H), 7.56-7.61 {m, 2H), 7.66 (d, /= 1.8 Hz, 1H), 8.01-
m 8.05 {m, 2H), 10.1 (brs, 1H), 12.81 (brs, 1H), MS (BES™) miz
N O = 3547 (MED).
>_\-o Colorless oil, 'H NMR (CDCl,, 300 MHz) § 1.66 {d, J =
TN oMe 3.9 Hz, 3H), 1.76 (4, J = 5.4 Hz, 3H), 2.57 (dd, J = 7.65
53a OMe and 21.75 Hz, 2H), 3.74 (¢, J= 10.5 Hz, 6H), 5.12-5.21 (m,
1), 7P NMR (CDCls, 121.49 MHz) § 7.32, MS (ESL, EI)
m/z = 179 (MH".
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chloro-3-(alkoxy(pheuyl)phosphoryll-I-(phenylsulfonvl)-1H-indole-2-carbox

ylate To a stirred and cooled (-90C) solution of ethyl 3-bromo-5-chloro-I-

15 (phenylsulfonyl)-1H-indole-2-carboxylate ( 0.50 mmol) in anhydrous

wiHBE¢2EmL) under N2, was added n-BuLi (2.5M in hexanes @b axrbis063

0.60 mmol) dropwise. After 5 min at -90C, appropriate

chorophosphosphus reagent (0.60 mmol) was added dropwise at the
CospBi@demperaturestrlidggsreaction was allowed to warmigsddpRdnover 3 H

(TLC monitoring, eluant dichloromethane/ ETOAc 9/1). Water was then

added (5 mL). 20 Extrastion with EtOP&X3%26 eil FoRyIRd@id, 300 Miz) & 1,24 (d, J

evaporation led to a cruyge oil that was spugifiedhby,chromatograghy 182 (d, J = 6 Hz,

silica gel. Example 2. Etiy| H), 2.78 (dd, J = 8.1 and 10.5 Hz, 2H), 3.7 (4, J = 11.1

5-chloro-3- (d.ethoxy&m ry)-1-(p

earboxylate @0 a@a&\ %%f \‘;\%1 e 5751 tm 1,77
P€T/1B2005/004) ad A’ Pur%f@aﬁor?ﬁf%?&rﬁé{éﬂ?a%y%ﬁ%ﬁ , 7.63-7.67
gel (eluant: dichlo oméﬂlqu/EtOAc G 18878 affordéd Hesited ffdéfe’ = 1.2 and 5

(176 mg, 71% yield)“White solid; 'H BHVIR)(dG-DGOzB0TPMHE Y S ] 92(t49 MHz)

“J=7.1Hz, 6H), 1,39 (t 1 Hz, 3Hg,ggg%gs 19 § ,ng;gsﬂﬂ@dg J=7.1
Hz, 2H), 7.77 (dd, J= d 8.7 Hz, 111}, 7.67-7. 8 5 (m, 4H), 8.07-8.12

(m, 2H); 31P NMR (d6-DMSO, 101 MHz) S 9 7; MS (ESI, EIl) rrz/z = 500
(MH{). Example 3. Ethyl w White solid, "H NMR (d-DMSO, 300 MHz) § 1.03-1.38

5-chloro-3-1ethoxv(phe osphor hegylsy kb1 98 (m, 2H), 3.50 (@, T =
Indole-2-carboxylate &.gynthesis of )%%#;EE @Wﬁ >

0
pgxﬁnylphospbno loriglat Nm,ermedlate Was )1%%] d%J 1zgé?dma % 7H§ g @S
to Smith A.B. orbett RV HirsHRmarm s &y. 7%&”?65%10 23 (brs,
2:3887-3890: i) yethesis ofaliethyl pwylmﬁdb@rﬂéﬁasf@ NMRY{pTPIBSE 1 01.256 MHz)
OEt 5 48.93, MS (ESL EIY) m/z = 355 (ME").

Pale veliow solid, "H NMR (d,DMSO, 3060 MHz) § 1.17
7/ (&, J=3.6 Hz, 3H), 1.55 (4, /= 5.7, Hz, 3H), 2.81 (m, 2H),

O 3.62 (4, J = 11.1 Hz, 3H), 3.0 (m, 1H), 733 (dd, /= 20
57b \P-O/

ci NH and 8.7 Hz, 1H), 7.57 (d, J = 8.7 Hz, 1H), 7.68 (d, /= 2.0
2
\@M Hz, 1H), 7.85 (brs, 1H), 7.87 {brs, 1H),10.10 (brs, 1H),

12.64 (brs, 1H), MS (ESL EIY) m/ = 341 (MED).

F Yeliow powder, 'H NMR (CDCl, 300 MIz) § 3.88 (4, /=
12 Hz, 3H), 4.4 (d, J = 5.4 Hg, 2H), 6.98 {tt, /=24 Hz and
8.7 Hz, 1H), 7.26-7.31 (m, 2H), 7.38 (dd, J = 1.8 Hz and

_/ 8.7 Hz, 1H), 7.59 (d, /= 1.5 Hz, 1K), 7.46 (dd, J= 1.8 Hz
and 8.7 Hz, 1H), 11.24 (brs, 1H), 11.79 (t, J= 5.4 Hz, 1H),
3'p NMR (CDCl;, 121.49 MHz) § 30.82 (t, J = 8.6 Hz, 1P),
¥r NMR (CDClL, 282.40 MHz) § -106.02 (m, 2F}, MS
(BES) m/z = 424.04 (MH").
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Colorless oil; 'H NMR (CDC13, 250 MHz) 6 1,33 (t, J= 7.1 Hz, 6H),

4.05-4.25 (m, 4H), 15 7.46-7.57 (m, 3H), 7.78-7.87 (m, 2H) ;31P NMR

(CDC13, 101 MHz) S 19.3. ii) Synthesis of ethyl hydrogen

wohmoykghosphonate: O _P-OEt OH Colorless oil; 'H NMR (&BG3:30806:063

MHz) S 1,32 (t, J= 7.3 Hz, 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) ;31P NMR (CDC13, 101 20 MHz)
Comapdiding i) Synthesiguefieéhyl hydrogen phenylphosphdeechisiidate having

the following physical characteristics: O -OEt t P CI 31P NMR (CDC13,

101 MHz) S 10.20fand 10.24. 212 WiR!2006/054 ISFNCTRER0066840638 (t, J =

b) Synthesis of fi
(phenylsulfo
Purification by ch#
dithloromé&

then desired

abograp

| product Ethyl 5-aiatg-Biethoxwipheny) piosplroryl]dHsz, 3,
-indole-2- Carbox)é'@%%@' 0y Q‘II-QZ QrSoR0MEOD A (r, 2m),

el Le

affordedjlae l‘omlnated a3t gy e &7 e
Mg, 41% yiélt) ! EYbress it NN b ), 1146 t, J =

(d6-DMSO, 300 MHg) S 1 27 (t, J = BAHAAIBHE MB6(EPTs, 78144 2018H) -106.25 (m,

4.03 (M, 2H), 4.38 (q, J= 7.1 Hz, 2H) 2%, 54s (683 nion- A5199,(8:195-8.11 (m,
311); 37P NMR (d6-DMSO, 101 MHz) 6 23.3; MS (ESI, EI-) nilz 10 = 532

White solid, 'H NMR (d;-DMSO, 300 MHz) & 7.14-7-17

(MH). Example 4. Ethyl
5-chloro-3-[ethoxy(3,5- @vipheny(l}}mh@sme;ryilthmhe@yd%&h‘qmyl)nlﬁ (brs, 1H),

“indole-2- carboxylate &-8ynthesis of q%j yl

1H), MS (BSL, B m/z 335 (MH)

Frdimethyl ho\ph%%qg intermediate ‘according
lffli C

H3CO,

60b HO-P=0
Cl J S NH,

# N
N D

0¢§

P~oH

abd
Cl NH
"\ 2
m
s N 0

60f N P“OH

White powder, “H NMR {d~DMSO, 300 MHEz) § 3.72 (s,
3H), 6.9-6.93 (m, 2H), 7.19 (dd, J = 1.5 Hz and 8.7 Hz,
1H), 7.43-7.46 {1, 1H), 7.58-7.69.(m, 3E), 8-8.03 (m, 1H),
11.25 (bre, 1E), 12.15 (brs, 1H), *'P NMR (ds-DMSO,
121.49 MHz) & 31.44, MS (BSL, EI") m/z = 365 (MH").

Off white powder, 'H NMR (ds-DMS0, 400 MHz) 5 2.3 (s,
3H), 7.26 (dd, J = 2 and 8.8 Hz, 1H), 7.3-7.37 (m, 2H),
7.46-7.54 (m, 3H), 7.82 (brs, 1H), 7.88 (brs, 1H), 10.69
{brs, 1H), 12.49 (brs, 1K), *'P NMR (d-DMSO, 101.256
MEz) § 23.81, MS (ESL, BIY) m/z = 340 (MH).

Off white powder, "H NMR (d,-DMSO, 300 MHz) & 2.21
(s, 6FD), 7.2-7.28 (m, 2H), 7.37-7.53 {m, 3H), 7.79 (bss,
1H), 7.87 (brs, 1H), 10.68 (brs, 18), 12.47 (brs, 15, MS
(BSL, EI") m/z = 363 (MHY).
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15 to method described by Hirao T., Masunaga T., Oshiro Y., Agawa T.
Synthesis 1981, 56- 57. 0 11 Q-P-OEt OEt Purification by
chromatography on silica gel (eluant: cyclohexane/EtOAc 614) afforded
wWiroduotsth 625 g, 61% yield) as a colorless oil; 1H NMR (CD&E3r3608/004063
MHz) 61,33 (t, J= 20 7.0 Hz, 6H), 2.35 (s, 611), 4.02-4.18 (m, 411), 7.18
(s, 1H), 7.40 (s, 1H), 7.45 (s, 1H) ;31P NMR (CDC13,101 MHz) 6 20.3.
Corp3uMD 2006/0544182£T/182005/004063 Other intérnuathéites are
synthesized according to Example 3 (i, ii and iii). b) Synthesis of Ethyl
5-chloro-3-[ethoxy(3,5-
1H-indole-2-carboxylate;

affgrded product (75
(d6-DMSO, 39Q i
2.30 (s, 6H), 3.9
(s, 1H), 7.42 (s, ¥, 63 (dd, J= 2.11Bnd T.0 (Mz|FLN)S BHGET Al (s 2BE ).
7.77-7.82 (m, 2H), 8.05 10 8.11 (m, 3H); 31P NMR (d6-DMSO, 101 MHz)
S 23.6; MS (ESI, El) rn/z = 560 (MH). Example 5. Ethyl
5-chloro-3-(methoxy(phenvl)phosphorvll-I-(phenylsulfonyl)-1H-
indole-2-carboxylate a) synthesis of dimethyl phenylphosphonate: O

-OMe e P 15 OMe

The following examples are provided to illustrate the present invention, and are

in no way intended to limit the scope of the invention.
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Ipheny®yypirosphrsey (I - PgR ey RO MHz) § 7.27
-Oi~ CL&a-y N10s-tha MrethorA 7 Rurficahore), 7.61-

el (eluap; Q%@&@?&hﬁn?éﬁ@ﬁ% 95/ %ks, 11y, 10.54

TS0 DR AR M so, 11

106 OrgH). 4.4 ?q2°339 7°F MR DYISE, G824 M7 391338 (.



To a solution of benzenephosphonyl dichloride (1 mL, 6.35 mmol) in
anhydrous dichloromethane (25 mL) was added dropwise at OC ethanol
(1,12 mL, 19.04 mmol) following by triethylamine (2,65 mL, 19.04 mmol).
womaeetiese mixture was stirred at RT 2h. The reaction mixtere ¥sasos/004063
washed with a solution of HCI iN (50 mL). Aqueous 20 layer was extracted
with dichoromethane. Combined organic phases were dried and
concentrated under reduce pressykg,ptae crude oil was purified by
chromatography on silica gel(Eluant: cyclohexane/EtOAc 6/4) to afford
dimethyl phe 0S honate as 214 WO 2006/054182 PC
X/IBE@@@BB&%%Q‘J‘ fless oil (1,110g, 82% yield). 1H NMR (CDC13, 300
MHz) 6 3.76 (d, J= 11.1 Hz, 311),7.44-7.58 (m, 3H), 7.76-7.84 (m, 2H)
Gemersg SyptiReficMEI®Rd1 01 MHzZ) 522.2. Other intermediates are synthesised
according to example 3 (i, ii and iii). 5 b) synthesis of final product EtthI
5-chloro-3-[ pehenyl)phosphoryl] 1-( /\

phenylsulfo
Method A: C s oil; 1H NMR (CDC13 300 MHz) 6 1&4(
—114H23H) 454(q J=7.2Hz, 2H) 7

3H), 3.80d,

NH2 N O H*EI.S
Ethyl-5-chloro-3- [ethoxy(phenyl)phosphoryl] -1- (phenylsulfonyl) -1H-indole-

2- carboxyvdate (268 mg, 056 “““UIg%FQ dissolvedr-a oauﬁat‘:u U{UI.IUII

of amitSHSHRS methanol (5 mL) in & pressure tube. The tubewas heated

wRdermicrowave 'jfrad:ct.cn HReer-pressure-at-65€ \.v.ax:r.%gmtl/%o\,"v'%r
ﬁﬁq}(%é‘?ﬂ/cgépﬁ discoyver apparatus) for 2 H. After evaporalf3
cnl\/nnfc nurification-bvichromatographv-on-silica-ael-(eluant

B AT EHEAREOH 95/5 to 9/??%@555552@ \CZFE;QaF%%e indole

(107-ma.--819%
AV I =TT

Experimental :

The pyridine precursor was dissolved in chloroform (or in CHpCly) under stirring
at room temperature; m-chloroperoxybenzoic acid was added and the reaction allowed to

10 stir overnight (~15H).
The mixture was diluted with dichloromethane and extracted with a mixture of

saturated Ko,CO5 / HaO (1/3).

The aqueous layer was extracted three times with dichloromethane. The

combined organic layer was dried over sodium sulphate, filtered and concentrated under

15 reduced pressure. (TLC: dichloromethane/methanol = 9/1). The crude product was then
purified by chromatography.

Compounds synthesised:
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215 WO 2006/054182 PCT/IB2005/004063 yield). White solid; 'H NMR

(d6-DMSO, 300 MHz) 8 1,34 (t, J=7.

1H), 7.32 (dd, J = 2.1 and 8.7Hz, 1H

1 Hz, 3H), 4.05 (m, 1H), 4.20 (m,
), 7.49-7.61 (m, 5H), 7.68-7.75 (in,

wRHPO8B21gbrs, 1H), 10,27 (brs, IH), 12.77 (brs, 1H); 31P NMR{eSMMBE063
101 MHz) S 31.1; MS (ESI, El) m/z = 363 (MW). 5 Example 7 Ethyl

2-(aminocarbonyl)-5-chloro-113-indol-

3-VI-(3,5-dimethviphenvll

phosphonate\O~ pLO~~ C('~\NHz N O H Same procedure as
described in ef 3le-5. white solid; 'H NMR (d6- DMS B 0 MHz) 5
1,32 (t,J=7.0 3H), 2.26 (s, 6H),{3.90-4.03 (m, p-4.22 (M, 1H)
7.21 (s, 1H), 7/29-7.33 (m, 319, 7.57 (dd, J=18 a d9.0 Hz, IH), 7.6
(dd,J=1.8 <), 7.9 s, 1H),}10.3 (brs,
MR % 2) 6)31.3;MS @&

ro-IH-indol{3-VI-(Ph ohin p-0i CI
NH2 ~ N O H*Same procedure as described in exemﬁle 5. Pale yellow
powder; 'H NMR (CDC13, 300 MHz) S 3.85 (d, J=11.4 Hz ), 6.08
(broads, 1(GPP8EGA, J= 2.0 and 9.0 Hz, 11-1), 7@@19%‘8‘3( 4H) 7.68

(d,J=18Hz 1H) 773-7.81 (m 2

\ 10.78 20 /hv-n

(broad S, 1H[f

Biological ainst Drug Resi

cti
embodimeﬁ‘& thg efficacy of ajPanti-H

31P NMR (CDC13 10
6/054182 PC

1 MHz) S 33.3;
T/1IB2005/004063
stant Strains of\HI

11V compound s.easured in Vi ro

by a rapid, SenBitive, and mated assgy that involves TRe red tlor\of
q \@_(
Compound C Compound D
[ 5
ci 7o o N cl o o ¢ N\
1oe¥aralilacetas
N HN——/— s N HN
H H
Compound E Compound F
E F
F
\ o o
Ci N Cl o
100 S S ooV S e
lfji HN H HN
Compound & Compound H
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dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). An

HIV-transformed 5 cell line that is hig

hly permissive and selective for HIV

infection, such as, for example, the T-4 cell line, MT-4, is chosen as the

wamet/esilidine (Koyanagi et al., hit. J.

Cancer, 1985, 36:44%dbi20058i64063

reduction of 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl- tetrazolium bromide
(MTT) as assessed spectrophotometrically is the standard by which the

A 50% cytotoxi

concentratian offtompound thatreduces the absorb;an

mock- mfect@d*

2 is the optica
amount of atétt compound in HIV-ir
optical density measured for untreatg
(ODmoek iffeERAESAS) is the optica

| density we#s e.dforg
fected cells; (Olj'éentml) is the
d HIV-infected, control cells; and
| density measGP@éPfBW%ntrol,

mack-infected cells that are untreate
f he dosage of
provides 50% dtectién accordin
as the 50%\nh| ory concent/ratlon
is defined a Ttmgtlo of t C50 tg

th824-KLISA@ssayds detel
comp g nimm
p24 ategpsid antigen pr

from sources $uch as, for example,
(r) (Westbrook, Ml). Still other embod
assay in wieREExh ount of viral rd

homopolymer poly rA-aligo dT temple

Optical density values typically are

Ctivity index §SI)
the IC50. In al%tla’egé-zmbod t,

. ‘ 3
Coulter Corporatloh(lmmunotech Inc
iments include a reverse trancriptase

plication is mea@uR M futilizing a

te primer system that quantifies the

midine 30 mq_ngphosphate by

ods (Southern Research Ins : Htversny of
syncytial inhibition assa employs N217
004063 CEM-SS, HelLa¥CD4, or /
e cells having an immurer.flugiésocent,
ric engdpoint; @rd 2 4 entran
ilizes indicator cel nhtltatlon by
Compound N
Compound M
Hagl CHs P i N
Z N
/N
o=p._ M \__
cl C
\ N
\N 0
s
| Compound P
Y
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10

15

20

colorimetric or microscopic evaluation (Southern Research Institute,
University of 5 Alabama, Birmingham, AL). In one embodiment the indole
compounds of the present invention do not exhibit cross resistance with
waihersnanucleoside reverse transcriptase inhibitors (NNRBS)y b oiRak 1063
the compounds of the present invention display an EC50 (in molar
concentration) in a mutant HN strain of less than approximately 50, 25, 10

or 1 M conceatiiadiod. dn a 10 typical gmbodiment, the NNTRTIs display an
EC50 in a mutant HN strain of less than approximately 5, 2.5, 1 or 0.1 M

concentration. The degree of cross-resistance against a drug resistant

strain of HIV is measured by assessing the EC50 of the desired oxo-
Exuripiding aompousthinthe iagelphiatbaiioyfriUg- g B arbdsylate

Therefore, in another important embodiment of this invention, a method

for 1B trSﬁﬁ'ﬂhgs& n&tietbty\lviibcﬁlﬁf@SS@ﬁ&i@ﬁamlfHﬁl)i&HrﬁiddledZIli&boxylate as
sdfides adminiciedng an, clfealve i Besiment amquk obandrdde o v

, asa steremsomér or omet’ ere |orog|c

Mﬁaﬁa\ﬁty%mst, [Muga %sis:oaﬁst StrdmofiREV, Ihaﬂeﬂelﬁbbdm ntikre. 2003,

1PheviRgigles of the present invention do not exhibit 20 cross resistance

with other non-nucleosides reverse transcriptase inhibitors (NNRT]I), in

that it displays an EC50 @ molar conceptrations) in a mutant HIV strain of

less than approximately 50, L0yr.¢’mickomolar concentration. In a

typicial embodiment, the no @Dsides reverse transcriptase inhibitors

(NNRTI) displays an EC50 (in mq},as'ccbncentratlons) in a mutant Ely

strain of less than approximately 5, 1 or 0.1 25 micromolar

concentration. The degree of cross stance against a drug resistant
strain of HIV can easily be measured by assessing the EC50 of the

d d indol ted for
et i e ek e O e e bt R
(1 pattent Kitmeanctoss MBS AAtHILY usderdvid ech¢hatimicNieté S @dminisib 3§ mg,

s e e T

m%l@ﬁf%/@l;!@i@&'%&ti@ P (82005108106 3/ 2Nl Sﬁrred for 1 H (TLC monitoring,
eluant dichloromethane). A little amount of water was added carefully and DMF was

evaporated. Crude residue was dissolved in EtOAc and washed with water and brine.
After drying and evaporation of solvents the compound was purified by chromatography
on silica gel (eluant: cyclohexane/EtOAc 9/1 to 7/3) to afford protected indole (1.547 g,
90% vield. Off-white solid; "H NMR (d--DMSO0) & 1,30 (t, J = 7.2 Hz, 3H), 4.35 (q,J=
7.2 Bz, 2H), 7.37 (s, 1F), 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 (ESL EI") m/z = 364 (MH).

b) Synthesis of ethyl 3-bromo-5-chloro-1-(phenyisulfonyl)-1H-indole-2-

carboxylate intermediate:
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20

25

AARCOMOM oONOC,CO-a\oUM1IMV. HoONdLO mn
00CC rxSxx ASXxXxS N7:/Z"viUUUX \rzxx=x OMOOm
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To a stired solution of ethyl 5-chloro-1-(phenylsulfonyl}-1H-indole-2-
carboxylate (4.83 g, 13.27 mmol) in DMF (40 mL) under N3, was added a solution of
bromine (1.3 mL, 26.54 mmol) in DMF (10 mL). Reaction media was stirred at RT 4H,
water was added (150 ml) and was extracted with dichloromethane (3x100 mlL}).
Organic layer was washed with a saturated solution of Na;SOs, dried and evaporated to
give a cfude yellow oil. Purification by chromatography on silica gel (eluant:
cyclohexane/EtOAc 9/1) afforded 3-brominated indole (5.548 g, 93% yield). Oif white
solid; "H NMR (ds-DMSO) & 1,37 (t, J=7.2 Hz, 3H), 4.48 (g, /= 7.2 Hz, 2H), 7.59-7.68
(m, 450), 7.77 (m, 1H), 7.96-8.09 (m, 3H) ; MS (BSL, BI") m/z = 442-444 (MH).

Method A: Typical procedure for the svnthesis of Kthvl S-chlore-3-
(dialkoxvypbosphorvl)-1-(phenvisulfonvl)-1H-indole-2-carboxyiate and FEthyl 5-
chlore-3-[alkoxy(phenvhphosphoryil-1-(phenylsulfonvi}-1H-indole-2-carboxylate

To a stired and cooled (-90°C) solution of ethyl 3-bromo-5-chioro-1-
(phenylsulfonyl)-1 H-indole-2-carboxylate ( 0.50 mmol} in anhydrous THF (2.5 mL)
under N;, was added »-Buli (2.5M in hexanes, 0.24 ml.,, 0.60 mmol) dropwise. After 5
min at -90°C, appropriate chorophosphosphus reagent (0.60 mmol) was added dropwise
at the same temperature. The reaction was allowed to warm up to RT over 3 H (TLC
monitoring, eluant dichloromethane/ ETOAc 9/1). Water was then added (5 mL).
Extraction with BtOAc (3% 20 mL) drying and evaporation led to a crude oil that was
purified by chromatography on silica gel.

Example 2. Ethyl S-chloro-3-(diethoxvphesphorvl)-1-{phenvisulfonyi)-i H-indole-2-
carboxvlate

Gl
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Method A: Purification by clwomatography on silica gel (eluant:
dichloromethane/EtOAc 9/1 to 8/2) afforded desired indole (176 mg, 71% yield). White
solid; *H NMR (ds-DMSO, 300 MHz) § 1,19 t, /= 7.1 Hz, 6H), 1,39 (t,/=7.1 Hz, 3H),
3.99-4.09 (m, 4H), 4.46 (g, J = 7.1 Hz, 2H), 7.77 (dd, J= 2.1 and 8.7 Hz, 1H), 7.67-7.82
(m, 450), 8.07-8.12 (m, 2H); *'P NMR (ds-DMSO, 101 MHz) 5 9.7; MS (ESL BI") m/z =
500 (MH.

Example 3. Ethyl 5-chioro-3-fethoxy(phenvi)phosphorvij-1-(phenvlsulfonyl)-1H-

indole-2-carboxviate

a) Synthesis of ethyl hydrogen phenylphosphonochloridate intermediate was
synthesized according to Smith A.B. III, Ducry L., Corbett, R.M., Hirschmam R. Org.
Letr, 2000, 2:3887-3890:

i} Synthesis of diethyl phenylphosphonate:
2
Orboe
OEt
Colotless oil; TH NMR (CDCl, 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 MHz) 5 19.3.

i} Synthesis of ethyl hydrogen phenylphosphonate:

Colotless oil; 'H NMR (CDCls, 300 MHz) & 1,32 (t, J=7.3 Hz, 3H), 4.08 (g, /= 7.3 Hz,
KD, 7.42-7.56 (m, 3H), 7.79-7.86 (m, 2H), 10.67 (brs, 1H);*'P NMR (CDCl;, 101
MHz) 6 21.3;

iii) Synthesis of ethyl hydrogen phenylphosphonochioridate having the

following physical characieristics:

Q
Orden

Ci

3P NMR (CDCls, 101 MHz) & 10.20 and 10.24.
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b) Synthesis of final product Ethyl 5-chloro-3-[ethoxy(phenyl)phosphoryl]-1-

(phenylsulfonyl)-1H-indole-2-carboxylate:

Method A: DPurification by chromatography on silica gel (eluant:
dichloromethane/EtOAc 9/1) afforded debrominated mdole(318 mg) and then desired
indole (326 mg, 41% yield). Colorless oil; ' NMR (ds-DMSO, 300 MHz) 8 1,27 (t, J =
7.1 Hz, 3H), 136 (¢, J= 7.1 Hz, 3H), 4.03 (m, 2H), 4.38 (g, /= 7.1 Hz, 2H), 7.51-7.83
(m, 11H), 8.05-8.11 (m, 3H); *'P NMR (ds-DMSQ, 101 MHz) § 23.3; MS (ESL EI') m/

=532 (MH).

Example 4. Ethvl  3-chiore-3-fethoxy(3.5-dimethviphenvhy)phosphoryli-1-

{phenvisulfonvl}-1 H-indole-Z-carboxviate

2) Synthesis of diethyl 3,5-dimethyiphenylphosphonate intermediate according
to method deseribed by Hirao T., Masonage T., Oshivo Y., Agawa T. Synthesis 1981, 56-

57.
2
O

OFt

Purification by chromatography on silica gel (eluani: cyclohexane/EtOAc 6/4) afforded
product (1.625 g, 61% yield) as a colorless oil; 'H NMR (CDCls, 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 (CDCls, 101 MHz) § 20.3.
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Other intermediates are synthesized according to Example 3 (3, il and iii).
b) Synthesis of Ethyl S5-chloro-3-[ethoxy(3,5-dimethylphenyl))phosphoryl}-1-

{phenylsulfonyl)-1H-indole-2-carboxylate:
Ci O
1SA

5 Method A: Purification by chromatography on silica gel (eluant:
dichloromethane/EtOAc 95/5) afforded product (750 mg, 56% yield) as a hight yellow
solid. "H NMR (ds-DMSO, 300 MHz) § 1,27 (t, J= 7.1 Hz, 3H), 1,36 (t, /= 7.1 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), 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, ZH), 8.05-

10 8.11 (m, 3H); *’P NMR (d-DMSO0, 101 MHz) & 23.6; MS (ESL, EI') m/z = 560 (M),

Example 5. Ethvl 5-chloro-3-[methoxv(phenviiphosphoryl]-1-(phenvisulfonvh)-15H-

indole-2-carboxviate

a) synthesis of dimethyl phenyiphosphonate:

@
P—OMe

15 (llMe
To a solution of benzenephosphony! dichloride (1 mL, 6.35 mmol) in anhydrous
dichloromethane (25 mlL) was added dropwise at 0°C ethanol (1,12 mI, 19.04 mmol)
following by triethylamine (2,65 mL, 19.04 mmol). The raction mixture was stirred at
RT 2h. The reaction mixture was washed with a solution of HC1 1IN (50 mL). Aqueous
20 layer was extracted with dichoromethane. Combined organic phases were dred 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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b) synthesis of final product BEthy! 5-chloro-3-[methoxy(phenyl)phosphoryl]-1-
(phenylsulfonyl)-1H-indole-2-carboxylate:

Method A: Colorless oil; "H NMR (CDCls, 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),
7.47-7.67 (m, 6H), 7.84-7.96 (m, 4H), 8.09-8.12 (m, 2H); *'P NMR (CDCl;, 101 MHz) 8
26.7; MS (BSL, BI") m/z = 518 (MH"),

Example 6. Ethvl 2-5‘ aminocarbonvl)-S-chlore-1H-indol-3-vi-(phenyhphosphinate

5

TP T
O
Cl NH
\©\/g__< 2
N @)
H

Ethyl-5-chloro-3-[ethoxy(phenyl)phosphoryl]-1-(phenylsulfonyl)-1 H-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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Example 7. Ethvl Z-gaminﬂcarh0nvi}-5—chlom-1H—ind01-3-«vl—(3,5~dime§hv1nheuvl)
phosphonate

Same procedure as described in exemple 5. white solid; 'H NMR (ds-DMSO, 300
MHz) 5 1,32 (t, J= 7.0 Hz, 3H), 2.26 (5, 6H), 3.90-4.03 (m, 1H), 4.09-4.22 (m, 1H), 7.21
(s, 1H), 7.29-7.33 (m, 3H), 7.57 (44, J = 1.8 and 9.0 Hz, 1H), 7.60 (44, J = 1.8 Hz,
1H), 7.99 (brs, 1H), 10.3 (brs, 1H),12.7 (brs, 1H); P NMR (d,-DMSO, 101 MHz) &
31.3; MS (ESL BtY) m/z =391 (MH".

Example 8. Methyl 2-(aminocarbonvl)-5-chlore-1H-indol-3-vi-(phenyliphosphinate

Same procedure as described in exemple 5. Pale yellow powder; 'H NMR
(CDCls, 300 MHZ) & 3.85 (d, J = 11.4 Hz, 3H), 6.08 (broad s, 1H), 7.30 (dd, /= 2.0 and
9.0 Hz, 1H), 7.36-7.56 (m, 4H), 7.68 (d, J = 1.8 Hz, 1H), 7.73-7.81 (m, 2H), 10.78
(broad s, 1H), 10.03 (broad s, 1H); >'P NMR (CDCl;, 101 MHz) 8 33.3; MS (BSL, EI')
miz = 349 (MH").
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din@:thylthiazol-2-y1)-2,5-diphenyltetrazotiuvm bromide (MTT). An HIV-transformed
cell line that is highly permissive and selective for HIV infection, such as, for example,
the T-4 cell line, MT-4, is chosen as the target cell line (Koyanagi et al., Int. J. Cancer,
1985, 36:445-451). In situ reduction of 3-(4,5-dimethylthiazol-2-y1)-2,5~diphenyl-
tetrazolium bromide (MTT) as assessed spectrophotometrically is the standard by which
the viability of both mock-infected cells and HIV-infected cells is measured. Inhibition
of the HIV-induced cytopathic effect serves as the end-point. A 50% cytotoxic
concentration (CCso in uM) 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 ccmpound) - (C‘Dcon’crol)/ (ODmoc}c infected cclls)"' (ODcontrol)

Here, (ODHLV test compouna) 1S (he optical density measured for a specific amount of a test
compound in HIV-nfected celis; (ODeontror) 18 the optical density measured for untreated
HIV-infected, control cells; and (ODmock infected celis) 18 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 formﬁla is defined as the 50% inhibitory
conceniration (ICs in M), The selectivity index (SI) is defined as the ratio of the CCso
o the ICs.

In another embodiment, the p24 ELISA assay is used to determine the efficacy of
an anti-HIV compound. This viral replication immunoassay measurss the amount of p24
viral capsid (core) antigen present, and is available commercially from sources such as,

for example, Coulter Corporation/Immunotech, Inc.® (Westbrook, MI).

Still other embodiments include a reverse trancriptase assay in which the amount
of viral replication is measured by utilizing a homopolymer poly rA:oligo dT template
primer system that quantifies the incorporation into cells of tritiated thymidine
monophosphate by scintillation counting methods (Southern Research Institute,

University of Alabama, Birmingham, AL); a syncytial inhibition assay that employs
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In one embodiment the indole compounds of the present invention do not exhibit
cross resistance with other non-nucleoside Teverse transcriptase inhibitors (NNRTIs), in
that the compounds of the present invention display an ECsy (in molar concentration) in a
mutant HIV strain of less than approximately 50, 25, 10 or 1 pM concentration. In a
typical embodiment, the NNRTIs display an ECsp in a mutant HIV strain of less than
approximately 5, 2.5, 1 or 0.1 uM concentration. The degree of cross-resistance against
a drug resistant strain of HIV is measured by assessing the BCs of the desired oxo-

pyrimidine compound in the target mutated, i.e., drug resistant, virus.

Therefore, in another important embodiment of this invention, a method for
treating a patient with a cross-resistant HIV is provided that includes administering an
effective HIV-treatment amount of an indole compound, a salt, prodrug, stereoisomer or

tautomer thereof.
Biological Activity Against Drug Resistant Strains of HIV

In one embodiment the phenylindoles of the present invention do not exhibit
cross resistance with other non-nucleosides reverse transcriptase inhibitors (NNRTI), in
that it displays an ECse (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 (NNRTT) displays an ECso (in molar
concentrations) in a mutant HIV strain of less than approximately 5, 2.5, 1 or 0.1
micromolar concentration. The degree of cross-resistance against a drug resistant strain
of HIV can easily be measured by assessing the ECsp of the desired indole in the target

mutated i.e., drug resistant, virus.

Therefore, in another important embodiment of this invention, a method for
{reating 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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PCT/IB2005/004063 TOXICOLOGY 1. pH dependent aqueous solubility
The aqueous solubility of each compound was determined by the
conventional shake- flask method at a saturated concentration of 1mM.
The flask (vial) was shaken for 3 hrs 5 at ambient temperature, and then
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Transwell apparatus in a pH7.4 assay buffer, the bi-directional
permeability assessment of a test compound across Caco-2 cell
monolayers, apical-to-basolateral transport 20 assessment,
waps@laieiadsto-apical transport assessment, and monolayer gtegebiodAiede
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 25 interactions. To determine whether a test

compound inhibits a particular P450 enzyme activity, changes.in-the
m tabblism of a P450-specific sub trat by human liver microsomes are
mppitorgd with varyifg cancer, fest gpmapuncL Patency, and
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20 formation of metabolite(s), The %parent remaining was the peak area
ratio of the 1 or 2 hr sample to the time 0 sample. In general, less
metabolism (higher %parent values) is more desirable. 6. In vitro
woetabokisie in liver microsomes - metabolic pathway Phaseget/ssao05/064063
biotransformation of a test compound is evaluated in this assay. Samples
from 25 the metabolic stability experiment were analyzed by LC/MS/MS
for metabolite profiling and identification. Structures of metabolites were
elucidated based on multiple MS/MS experiments such as full scan,

neutral loss scan, and pmdllr‘ ion_scan. Metabholic pnﬁfh\l\'lays wete-then
postulated pased on:the structures of majorimetabolites. For gompounds
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1. pH dependent agueous solubility

The aqueous solubility of each compound was determined by the conventional shake-
flask method at a saturated concentration of ImM. The flask (vial) was shaken for 3 hrs
at ambieni temperature, and then centrifuged. The supernatant was analyzed by HPLC
with UV detection for solubility determination. In general, a higher agueous solubility is

more desirable for drug candidates.
2. Human plasma protein binding

The human plasma protein binding was determined using the Equilibrinm Dialysis
method. Dialysis was conducted with pooled human plasma at 37°C for approximately 6
hours at a drug concentration of 1uM. At the end of the dialysis, buffer samples from the
buffer-side of the dialysis cell were collected and analyzed by LC/MS/MS for free drug

concenfration. 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 assessmert
of a test compound across Caco-2 cell monolayets, 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 P430 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 pafients.

231



10

15

20

25

30

ObOcMyUN WOU VJ.ONNenOO tiONp~UU pN ow3 ~
bgctC \ct ~'mo U o 0236 WO 2006/054182 PCTQB2005/004063 LL Z'
lytvaN'IrmOrnrotirnu C6~pQ:Zc}M ONCO3rm0O)N (aUEu"

walkodgms@smcmm~0m 0C6Z=Q ONC1OhNV O NeN1Qdvhesodddss
JWE

CYP3A4 inhibition was screened using the CYP3A4/BFC high throughput inhibitor
screening 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 vitre metabolic stability in liver microsomes

The metabolic stability assay is to evaluate the stability of test compound in biolo gical
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 model for PK.
and toxicology studies. The metabolic stability of a test compound was evaiuated m
vitro in lver microsomes of the rat, dog, monkey, and human. 10pM of the test
compound was pre-incubated for 5 min at 37°C with 1mg/mL liver microsomes in 0.1M
Tris buffer, pH 7.4 containing 5mM MgCl2 and 0.lmM EDTA. Following pre-
incubation, NADPH (final concentration of 3 mM) was added to start the reaction and
samples incubated for 0 and 1 or 2 hours. After terminating the reaction, the supernatant
was analyzed by HPLC-UV or LC/MS/MS for the disappearance of the parent and
formation of metabolite(s). The Yparent remaining was the peak area ratio of the 1 or 2
hr sample to the time 0 sample. In general, less metabolism (higher Yoparent values) is

more desirable.
6. Im vitro metabolism in Jiver microsomes — metabolic pathway

Phase I biotransformation of a test compound is evaluated in this assay. Samples from
the metabolic stability experiment were analyzed by LC/MS/MS for metabolite profiling
and identification. Structures of metabolites were elucidated based on multiple MS/MS
experiments such as full scam, ncutral loss scan, and product ion scan. Metabolic
pathways were then postulated based on the siructures of major metabolites. For
compounds from the phosphinate series, N-oxidation of the termunal pyridine ring is the
predominant pathway, followed by the oxidation of the dimethyl-phenyl group, where
the methy!l group(s) is hydroxylated, further oxidized to an aldehyde, and fially to a
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carboxylic acid. The elucidation of metabolic pathways is important in terms of

understanding the elimination mechanism of a test compound and assisting the design of

new molecules with improved DM-PK profiles.
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each R3 is independently H; OH; CI-6 alkyl; C2-6 alkenyl; C2-6 alkynyl,
alkoxy; CF3; CN; amino; NR2R2; O-alkyl; O-alkenyl; O-alkynvl;
C(R2)(R2)-S(0),NH2; C(R2)(R2)-S(0),CF3; C(R2)(R2)-NHZ2;

wA-beieesogele; C(R2)(R2)-NR2R2; C(R2)(R2)-C(=W)R2; arylrcathogy/ctesss

1hr

after

*%sParent

heterocycle; cycloalkyl; alkaryl; alkylheterocyele; aralkyl; or
heterocycle-alkyl; any of which may be unsubstituted or substituted with
one or more of the following taken in any combination: halo; OH; OR 2,
SR2; COOH; carboxylic acid ester; C(=W)R2; C(=W)OR2; C(=W)OR3;
C(=W)SR2; A-C(=W)NH2; C(=W)NR2R3; NR2R2; NR2R3; NR2-S(0)r,R3;
NR2-C(=W)-Cl-6alkyl; S(O)"R3; C1-6alkoxy; CI-6 thioether; 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:
C(=W)O-aryl; C(=W)O0- alkyl; C(=W)NH2; C(=W)NH-aryl; C(=W)NH-alkyl;
C(=W)N-di-alkyl; C(=W)N(alkyl)-aryl; a- amino acid; a-amino ester;
a-amino-carboxamide; (3-amino acid; (3-amino ester; or Q-amino-
carboxamide; taken alone or in any combination; each n is independently
0, 1 or 2; A is a disubstituted spacer selected from the group consisting of:
C1_6 alkylene, branched or unbranched, and optionally having one or
more heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached
to the chain; C2-12 alkenylene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions
in or attached to the chain; C2.12 alkynylene, branched or unbranced,
and optionally having one or more heteroatoms, aryl, cycloalkyl or
heterocyclyl functions in or attached to the chain; optionally substituted
arylene; 0-alkylene, branched or unbranched, and optionally having one or
more heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached
to the chain; aralkylene, branched or unbranched, and optionally having
one or more heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or
attached to the chain; optionally substituted cycloalkyl; and optionally
substitute . in "A Tall | |

or any co#nbinati n of desired linkages; R'SR4, R6 and R7=are each
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is substituted or unsubstituted phenyl; Y is O-alkyl; W is O; R', R, R" and
wRZhereseszh independently H; R5, is halogen; and Z is carboxapide;oddees

R51Z R6'N Rr R1 (A) or a pharmaceutically acceptable salt, N-oxide,
compound of claim 1 or 2 wherein R" is chlorine. 4. The compound of

quaternary amine, stereochemical isomer or tautomer thereof, wherein: X

yi. 5. The compound of claim |

@oup consisting of CI NH2 CI NH2 CI O NH2 U~'NO N
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or a pharmaceutically acceptable salt, N-oxide, quaternary amine, stereo
chemical isomer or tautomer thereof, wherein: Y is O-alkyl; W is O0; R1 is
selected from the group consisting of H, R2, C(=W)R2, C(=W)-0-R2,

WO(MWISHR2, C(=VAT)-NH-R2, C(=W)-NR2R2, C(=W)-NH-#: (amines acits3

residue), A-(amino acid residue)-R2, S(0), R3; S(0)2-NRZR2, any of
which may optionally be substituted by one or more C 1.6 alkyl, OH,

30R 2)

MEAN P PARAMETERS (N

N Q

koxy-aryl, Baio, CN, NOZ, orL\IRZRZ«ea h R2 is independently H; OH;
aloqen optighally sufk tltpted" ranch or unbranched alkyl; optionally
bstutd neheehor l%.b. nched a%}keﬁ l;optionally substituted,
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heterocycle, then substitution is selected from the group consisting of:
C(=VT)O-aryl; C(=W)O- alkyl; C(=W)NH2; C(=W)NH-aryl; C(=W)NH-alkyl;
C(=W)N-di-alkyl; C(=W)N(alkyl)-aryl; a- amino acid; a-amino ester;
a-amino-earboxamide; (3-amino acid; g-amino ester; or (3-amino-
carboxamide; taken alone or in any combination; each n is independently
0, 1 or 2; Ais a disubstituted spaéer selected from the group consisting of:
CI-6 alkylene, branched or unbranched, and optionally having one or
more heteroatoms, aryl, cycloalkyl or heterocyclyl functions in or attached
to the chain; C2_12 alkenylene, branched or unbranced, and optionally
having-oagesmore heteroatoms, aryl, cycloalkyl or heterocyclyl functions
in or attached to the chain; C2 2 alkynylene, branched or unbranced, and
optionally having one or more heteroatoms, aryl, cycloalkyl or
L heterdtyeRireiidiehs periattached to the chain; optionally substituted
arylene; O-alkylene, branched or unbranched, and optionally having one
or more heteroatoms, 243 an, cycloalkyl or heterocyclyl functions in or
attached to the chain; aralkylene, br%ch@d or unbranched, and optionally
having one or more heteroatom$a4aryl,\\gyo{oalkyl or heterocyclyl functions
in or attached to the chaingzeptionally substituted cycloalkyl; and optionally
substituted heterocycle; wheréih "2 ay be joined by any desired
linkage or any combination gf'de ’,- | a@es; R6' and R?! are each
independently H; R4 and §§, aré eachiindependently ClI, F. Br, I, methyl,
ethyl or CF3; Z is -C(=0)NH2; ardl R2‘5h3!',(@§", R5", and R6" are each
independently selected from the group consisting of H, halogen, NO2,
TR SERCSRIS AN RIIRG SNER 2Oy R e ) AR S5 t9pcksnical isomer
oakikyboGek G.alkyt, GRG.alkenyl, C2.6 alkynyl, aryl, CF3, CR'R2-S(0)"-R3,
CR2R2NR2R3, C-OH, CRR2- C(=W)R2, acyl, C(=W)R2, C(=W)OR2,
FOERERCE REWISNIR BB BORARIH(CH2) p-(amino acid residue), amino
yesidugand A-(amino acid residue), any of which optionally may be
substituted; or alternatively, R2" or R6" may be joined to Y to form an
- %ﬁi@héﬁ%&iﬂét%@é@c&ﬁﬁ%ﬁ H&Eiophoshibsphorylated heterocycle
eSQNMPTIBINgGdplAdnanhers 8. Theseampeund of slaimfhergineach R2",
R4", and RG" is independently hydrogen, and each R3" and R™ eac

h
unorancit sl i hAlbTER N G2Aneheg QoRbaNeR 2eg0g akyienally substitured,

branched or unbranched alkynyl; 3-14 membered carbocyele; alkylheterocyele; acyl;

carboxamido; carbamoyl; alkoxy: optionally substituted aryl; optionally substituted aralkyl;
optionally substituted alkylaryl: O-alkyl; O-alkenyl; O-alkynyl; O-alkaryl; O-aralkyl; O-
carbocycle; O-heterocycle; O-aryl; CFs; CN; S(0),-R7: N(R? )(Rs); NH-S$(0),-R*; NHC(=W)-
aryl; NHC(=W)-alkyl; NHC(=W}-heterocyele; CHa-S(O),R’; C(=WIR?, C(=EWINRR?,
Clalkyl)2-S(0).R’; CH(alkyl}-S(0},R”; Clalkyl)s-NHs: CH(alkyD)-N(alkyDR®; CRPRZNRR?,
CHaN(alkyl)R?; CH(alky!)-NHR*;C(alkyl),-NHR?; Clalkyl)-N(alkyD)R®; CH,-C(=W)H; CH.-
C(=Walkyl; CR'R*-C(=W)R*; A-R?; C(R*);-C(=W)R?, CHy-C(=W)H; CHy-C(=W)alkenyl:
CH(alkenyl)-C(=W)H: A-S(O)R*; CH(NH)-S(O),R>; or AMN(NH)RS; wherein said optional
substitution comprises one or more of: a substituted or unsubstituted heterocycle; C(=W)O-zryl;
C(=W)0O-alkyl; C(=W)NH,; C{=W)NH-alkyl; C(=W)NH-ary!; C(=W)N-di-alkyl;

- C(=W)N(alkyl)-aryl; c-amino acid; a-amino ester; u-amino-carboxamide; f-amino acid; B-amino

ester; or P-amino-carboxamide;



NHCO-C1.6 alkyl; oxime; hydrazine; -N(OH)C;.6 alkyl; CI-6 alkoxy; -OH;
-NR2R2; Or -CJ-6 alkyl., alkenyl or alkynyl optionally substituted with one
or more of -OH, -SR, -CN, -C(=W)H, - C(=W)Oc, halogen, NR2R2, -C1-6
thioether, or-Cl-6alkoxy. 9. The compound of claim 7 that is: 244 H3CO,P
O CI/0CN NHZ 10. A pharmaceutical composition comprising a
compound of any one of claims i:bg or its pharmaceutically acceptable
salt, stereoisomer, tautomer, N-oxide or quaternary amine, optionally with
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A is a disubstituted spacer selected from the group consisting of: C.4 alkylene, branched
or unbranched, and optionally having one or more heteroatoms, aryl, cycioalkyl or heterocycelyl
functions in or attached to the chain; Ca.1o alkenvlene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalky! or heterocyelyl functions in or attached 1o the
chain; Cy.1; alkynylene, branched or unbranced, and optionally having one or more heteroatoms,
aryl, cycloalky! or heterocyclyl functions in or attached to the chain; optionally substituted
arylene; O-alkvylene, branched or unbranched, and optionally having one or more hetercatoms,
aryl, cycloalky! or heterocyclyl functions in or attached to the chain; aralkylene, branched or
unbranched, and optionally having one or more heteroatoms, aryl, cveloalkyl or heterocyclyl
functions in or attached to the chain; optionally substituted cycloalky!l; and optionally substifuted
heterocycle; wherein “A” may be joined by any desired linkage or any combination of desired
linkages;

R'.R* R¥ and R7 are each independently H;

R is halogen; and

Z is carboxamide.
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mutation lysine 103 - asparagine and/or tyrosine 181 -* cysteine in HIV
reverse transcriptase. 18. A compound according to claim 14 or 15,
wherein the HIV has a mutation at lysine 103 - asparagine and/or tyrosine
181 - cysteine in HIV reverse transcriptase. 19. A compound according to
claim 14 or 15, wherein the HIV 's45esistant to one or more reverse
transcriptase inhibitor(s). 20. A compound according to claim 14 or 15, for
salvage therapy in the treatment or prophylaxis of an HIV infection in a

host. 21 céngampbune decorsipg-fenany pag-afiglaims 14 to 20, wherein
the host is a human.

Cw X
4 W,
S
RS
N z
R N
i\
R'E

R” (A)

or a pharmaceutically acceptable salt, N—oxide, quaternary amine, stereochemical isomer

or tautomer thereof, wherein:

X is substituted or unsubstituted phenvi;

Y 15 O-alkyl;

W is O;

rR' R ’, R and R” are each independently H;
R is halogen; and

Z 13 carboxamide.

The compound of claim 1 or 2 wherein R is chlorine.
The compound of claim 1 or 2 wherein Y is ~0-C, galkvl,

The compound of claim 1 selected from the group consisting of:

7N 7N
N _
"4 N 4
O\p"‘o/\ O\Pio/\\ O\P/.__O/
03MNH2 Ci, S NH, CI\M\{\!HZ.
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The compound of claim 1 that is:
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7. A compound of Formula (B):

7R ®)

or a pharmaceutically acceptable salt, N—oxide, quatemary amine, stereochemical isomer

or tautomer thereof, wherein:

Y 15 O-alkyl;

W is O

R’ is selected from the group consisting of H, R?, C(=W)R?, C(=W}-0-R%, C(=W)~S-
R?, C(=W)-NH-R", C(=W}-~NR2R2, C(=W}-NH-A-{amino acid residue), A—{amino acid
residue}-R”, $(0)~R?, S(0}-NR*R?, any of which may optionally be substituted by one or
more Cysalkyl, OH, alkoxy, aryl, halo, CN, NOs, or NRR?,

each R? is independently H; OH; halogen; optionally substifuted, branched or
unbranched alkyl; optionally substituted, branched or unbranched alkenyl;optionally substituted,
branched or unbranched alkynyl; 3-14 membered carbocycle; alkylheterocycle; acyl;
carboxamido; carbamoyl; alkoxy; optionally substituted'aryl; optionally substituted aralkytl;
optionally substituted alkylaryl; O-alkyl, O-alkenyl; O-alkynyl; O-alkarvl; O-aralkyl; O-
carbocycle; O-heterocyele; O-aryl; CFs; ON; S(03,-RY: NR)(RY): NH-S(0},-R*: NHC(=W)-
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aryl; NHC(=W)-alkyl; NHC(=W)-heterocycle; CH,-S(0),R?; C(=W)R’; C(=W)NR’R’;
Clalkyl)s-S(O}R’; CH{alkyl)-S(0),R%; Clalkyl)2-NH,; CH(alkyl}-N(alkyD)R®; CRPRE-NRR®:
CH:N(alkyl)R*; CH(alkyl)-NHR?;C(alkyl),-NHR?; Claliyl)s-N(alky)R®; CHy-C(=W)H; CHa-
C=W)alkyl; CR'R*-C(=WIR’; A-R%; C(R*)-C(=W)R®; CH,-C(=W)H; CHy-C(=W)alkenvl;
CH(alkenyl)-C(=W)H; A-S(O)R*; CH(NH}-S{0),R?; or A-N(NH)R?; wherein said optional
substitution comprises one or more of: a substituted or unsubstituted heterocycle; C{=W)Q-aryl;
CEW)O-alkyl, CEWINH,; Cf{ =W)NH-alkyl; C(=W INE-arvt; C=W)N-di-alkvl;
C(=W)N(alkyl}-aryl; a-amino acid; ¢-amino ester; a-amino-carboxamide; B-amino acid; B-amino
ester; f-amino-carboxamide; halo; or cyano;

each R is independently H; OH; Cy.¢alkyl; Cas alkenyl; Cog alkynylialkoxy; CFs; CN;
amino; NR'R% O-alkyl; O-alkenyl; O-alkynyl; CRH(R)-S(0)NHz; CRY(RY-S(0),CFs:
CRMR*)-NHy; A-heterocyele; CRH)(RY)-NR'R?; CRY)(RY-C(=W)R%, aryl; carbocyele;
heterocycie; cycloalkyl; alkaryl; alkylheterocyele; aralkyl; or heterocycle-alkyl: any of which
may be unsubstituted or substituted with one or more of the following taken in any combination:
halo: OH: OR? SR* COOH; carboxylic acid ester; C(=W)IR%; C(=W)OR; C(=W)OR®;
C=W)SR? A-C(=W)NHz; C(=W)NR’R®; NR'R?; NR*R®; NR?-S(0),R"; NRZ-C{=W)-C, calkyi:
S(O)nR3 : Crgalkoxy: Cy4 thioether; 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: C(=W)O-arvi; C(=wW)H0-
alkyl; C(=W)NH;; C(=WNH-ary}, C(=W)NH-alkyl; C(=W)N-di-alkyl; CEWIN(alkyl-arvi; o-
aming acid; a-amino ester; c-amino-carboxamide; B-amino acid; B-amino ester; or f-amino-
carboxamide; taken alone or in any combination;

each n is independently 0, 1 or 2;

A 1s a disubstituted spacer selected from the group consisting of: Cy.¢ alkylene, branched
or unbranched, and optionally having one or more heteroatoms, aryl, cycloalkyl or heterocyciyl
functions in or attached to the chain; Cy.1; alkenylene, branched or unbranced, and optionally
having one or more heteroatoms, aryl, cycloalky! or heterocyeiyl functioné in or attached to the
chain; Ca.pn alkynylene, branched or unbranéed, and optionally having one or more heteroatoms,
aryl, cycloalicyl or heterocyelyl functions in or attached to the chain; optionally substituted

arylene; O-alkylene, branched or unbranched, and optionally having one or more heteroatoms,
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aryl, cycloalkyl or heterocyclyl functions in or attached to the chain; aralkylene, branched or
unbranched, and optionally having one or more heteroatoms, aryl, cycloalky! or heterocyclyl
functions in or attached to the chain; optionally substituted cycloalkyl; and optionally substituted
heterocycle; wherein “A” may be joined by any desired linkage or any combination of desired
linkages;

R® and R are each independently H;

R* and R” are each independently Cl, F, Br, I, methyl, ethyl or CF;

Z 15 -C{=0)NH,; and

R, R7, R¥,R”", and R¥ are each independently selected from the group consisting of
H, halogen, NO,, CN, OR?, SR?, NH;, NR*R?, N(R})-C(=W)-C1.q alkyl, N(R})-80,-Cy.s alkyl,
Cr6 alkyl, Caus alkenyl, Cog alkynyl, arvl, CF3, CR?R®S(0),-R%, CRPR*NRR, C-OH, CRI:R.
C(=W)R? acyl, C(=W)R’, C(=W)OR?, C(=W)SR?, C(=W)-NR*R’, C(=W)NH(CH,),-(amino
acid residue), amino residue, and A-(amino acid residue), any of which optionally mav be
substituted: or

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

tricyelic phosphosphorylated heterocycle comprising 4-14 members.

8. The compound of claim 7 wherein

cach R*, R*", and R¥ is independently hvdrogen, and

each R* and R® each independently is halogen; -NO,; -CN; -ORE; -NH-R® -Ci.g alkyl; -
NHCO-C; alky!; oxime; hydrazine; -N(OH)C ¢ alkyl; Ci alkoxy; -OH; -NR’R? or —C;¢
alkyl, alkeny! or alkynyl optionally substituted with one or more of =OH, -SR, -CN, -C{=W)H, -
C(=W)OH, halogen, NR?R?, -C\.¢ thioether, or ~C,.calkoxy.

9. The compound of claim 7 that is:
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10. A pharmaceutical composition comprising a compound of any one of claims 1-9,

or its pharmaceutically acceptable salt, sterecisomer, tautomer, N-oxide or quaternary amine,

optionally with a pharmaceutically acceptabie carrier or diluent.

11 A pharmaceutical composition comprising a compound of any one of claims 1-9,
or its pharmaceutically acceptable salt, stereoisomer, tautomer, N-oxide or quaternary amine, in
combination with at least one other anti-HIV agent, optionally with a pharmaceutically

acceptable carrier or diluent.

12. The pharmaceutical composition of claim 11 wherein the other anti-HIV agent is

a reverse franscriptase mhibitor,

13. The pharmaceutical composition of claim 12 wherein the reverse transcriptase
inhibitor induces 2 mutation lysine 103 — asparagine and/or tyrosine 181 — cysteine in HIV

Ieverse transcriptase,

14. A compound of any of claims 1-9, or its pharmaceutically acceptable salt,
stereoisomer, tautomer, N-oxide or guaternary amine, optionally with a pharmaceutically
acceptable carner or diluent, for use for the treatment or prophyiaxis of an HIV-infection in a

host,

15, A compound of any of claims 1-9, or its pharmiaceutically acceptable salt,
sterecisomer, tautomer, N-oxide or quaternary amine, optionally with a pharmaceutically
acceptable carrier or diluent, for use in combination and/or alternation with at Jeast one other

anti-HIV agent for the treatment or prophylaxis of an HIV-infection in a host.

16. A compound of claim 15 wherein the other anti-HIV agent is a reverse

franscriptase mhibitor,
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17. A compound of claim 16 wherein the reverse transcriptase inhibitor induces a

mutation lysine 103 — asparagine and/or tyrosine 181 — cysteine in HIV reverse transcriptase.

18. A compound according to claim 14 or 15, wherein the HIV has a mutation at

lysine 103 — asparagine and/or tyrosine 181 — cysteine in HIV reverse transcriptase,

19, A compound according to claim 14 or 135, wherein the HIV is resistant to one or

more reverse transcriptase inhibitor(s).

20, A compound according 1o claim 14 or 135, for salvage therapy in the treatment or

prophylaxis of an HIV infection in a host.

21 A compound according to any one of claims 14 to 20, wherein the host is a

human.
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