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TI TLE OF THE | NVENTI ON H V REVERSE TRANSCRI PTASE

I NHI BI TORS This application clains the benefit of U S
wee@viosisenal Application Nos. 60/701, 797 (fil eRPlCUB3006/027700

22, 2005), 60/727,916 (filed Cctober 18, 2005), and

60/ 790, 705 (filed April 10, 2006), the disclosures of

whi ch are hereby incorporated by reference in their

Tnlﬁg%b%&hgﬁﬁwgﬁl LD OF THE | NVENTI ON The present

rected to certain substituted aromatic

HIV REMFRSENRSANSCBR R TASEINSRITORS eut i cal | y acceptable salts
and their use for the inhibition of HV reverse

transcrj pt ase,. t he prophyl.axjs and treatnent of H V
i oo THR SRR QB EAET St SRS AP RiBish Hogt €0701.797
(filed ddy 23 2009),160E2 DS €filedOctalred 18, L&), ard@0/ 190,784 %A April 10, 2006), the
discloés PRI et ,o%%&r (Dlrddd€ it SfefiddsS desi gnat ed
human i nmunodefi ci ency virus (H'V), particularly the
strains known as HTV type-1 (HTV-1) and type-2
FIELD PFITHEANVENTI®eS, have been etiologically Iinked to

the i | il a | unds and their
B S O S g e
pharmaggutically pegpriable salts aﬁg el peyforhs ipkibigpraliFEV severse yassesiptapsy the

prophgliexiednd fresinB}S of Ml Vaih £6kiod @nPHBXrep RN, 4nakleqydpdly1bys, 84149Sn the onset

C i vi dual s exhi bit severe i munosuppressi on
Ofanﬁeifa%ﬁhﬁgﬁ‘ggt hem hi ghly susceptible to debilitating

and ultimately fatal opportunistic infections.
BACK&ROUNROFAMBINVENYIGY a host cell requires integration

SRR RO S8 ik G s
knows gl ieps- It(HR ] rpe-& (FINT2) vinesesy pava becRigio logigabliriinkieh toghe
immukdMppves vedtiise £ koW ok BQWRedASmuRABiSAR Y yadsas {bes et BIdpositive
i SR AREERL PR o X85, BRI ST gy otowet
AIDSp Hffgqislingiddualy oxlybit jebrynimpuaasyppressioy whish malfobihen djzblydeswstptible to
debili@[ﬂfél 420 hl&iﬂi&t@@%%ﬂ obﬁbrﬂuﬁi&_icgﬂta&ioﬁ’sS @ﬂfﬁ%ﬁ{c@ ﬁp\g B}ﬁ@ﬁﬂst dMNquires
: 0 ras trapscr s.a,si.ngl e-strande .
inceerln B GF o TR P e o BSs B  R S e e 1 pEcasion
cycle gagirgs pariscriptipmof RNA2HRNA Eenems intBNDNAjau stizype bouo esrefergm
transclift@se@RT)QI Nal RNA. And as a DNA-dependent DNA

ponHEﬁase RT nakeg a S cond, conpl enmentary DNA

St r AndROEFREUEHEPY b i RO PR Singhang e geme pigas an
RNA-gepondsutDBdsolfraarave. doutibomud ¢asa amticad 2 DINA-depridertt DING\ polymerase. In its

role ad AMFQEN-BdpBitlicht NN HdMEndARS R TG criBes ASRORR M ed HEA copy of the viral
RNA.I st aer ror?usc?easeepla( eresfroys the original viral RNA and frees the DNA just produced from the
original RNA. And as a DNA-dependent DNA polymerase, RT makes a second, complementary DNA

strand using the first DNA strand as a template. The two strands form double-stranded DNA, which is

integrated into the host cell's genome by the integrase enzyme.

It is known that compounds that inhibit enzymatic functions of HIV RT will inhibit HIV
replication in infected cells. These compounds are useful in the prophylaxis or treatment of HIV
infection in humans. Among the compounds approved for use in treating HIV infection and AIDS are the
RT inhibitors 3"-azido- 3'-deoxythymidine (AZT), 2',3'-dideoxyinosine (ddI), 2',3'- dideoxycytidine (ddC),
d4T, 3TC, nevirapine, delavirdine, efavirenz and abacavir.

While each of the foregoing drugs is effective in treating HIV infection and AIDS, there
remains a need to develop additional HIV antiviral drugs including additional RT inhibitors. A particular

problem is the development of mutant HIV strains that are resistant to the known inhibitors. The use of
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It is known that conpounds that inhibit enzymatic
functions of HTV RT will inhibit HTV replication in

WO nfogotsi2 cel | s. These conpounds are useful i nP@TES2006/027700
prophyl axis or treatnment of HTV infection in humans.
Anmong t he conmpounds approved for use in treating HTV
infection and Al DS are the RT inhibitors 3'-azido-

o PR DR P -
is typickdlly gheiresdll pfanutaiossthatenr anlth relsese awiseriptadhicmere afthe pfi géneThe
contmflé?irtﬁé}@ aﬂtgvugfdéﬁhﬁodﬁs B LG Wm?e@tl(;nrvﬁﬁqdefl&bﬂ%egaﬂt RitRS etn'}epégnce of

er ns a,need deve
new mﬁrf‘entémlmf 3‘2\’ 5?085@8 Yn{PT i arpgrtigeien LRIV imbibitors ha o
effectivepaipstimokast HIA spraing.i cul ar problen1|s t he devel opnment of
mut ant pid LY, i
i nhi bi tﬂc?:;smﬁ.&u%gsj dgibg%%?}l eﬁ‘g %ﬁ%%g%ﬁeé%ﬁc%ﬁ?%ﬂ!g of non
nucleqgide gexersedapreriptase\iibieEs 1 hat are | ess sensitive to the
inhibitors. This resistance is typically the result of

SUNHKMK@%@Q&EHN@%NTRﬁ@ur in the reverse transcriptase

segnent of ene. The continued use of
ant i vi Fil Pr?f?ﬂ‘rt%ﬂﬁﬂ% IS@BCCﬁdéQ/@ﬁt@m SRbstitied eremptisrpopqupds and their use
in the inhibitioh SIHIY rEv@BsH krinstriptdst) ehePRADEIRRCE iFéctiBeYy IS ths tradidhent of

I her
nteedh AR oo g REERE D, b o 3 o R DS Wiy B pror
particiqilyaihe PIEFPY igteptigndecludeypompenpdoef Faanudrds and H@anacwtwly@cceptable
salts thefpg€ Nt i on represent a novel structural class of
nonnucl eosi de reverse transcri ptase inhibitors.
SUMVARY OF THE | NVE Thexpregent invention is
directed to certaMthﬁE%Liﬁﬁteﬂ aromati ¢ conmpounds and
their use in the inhibl of H'V reverse
transcri ptase, the pro aX|s of infection by HYV,
the treatnment of infeR |onR y HTV, and the
prophyl axis, treatnent, and delay in the onset of AIDS
“mme and/or ARC. More partlcularly, t he present invention
|h%Iudes conpounds of Fornula Ic, and pharmaceutically
! anRtwpingerrerdentyl selscted feone e erowhesngisting ok and R ar e
I pdependent |y sel ected fromthe group consisting of:
ag H, ?igﬂﬂG aIkyI c) C3-6 cycloalkyl, F C-3
a

fluoro NC2,
c) C3.6 cycioalkyl
d) C1-3 fluoroalkyl,
e) NO2,
f) halogen,
g) OR3,
h) O(CHR)sOR3
i) CO,R3,

j) (CONR3R4.

k) O(CO)NR3R4,

) N(R3)(CO)NR3RA.
m)  NR3)COR4,

n) N(R3)(CO)OR3,
0) SOZNR3R4,

) N(R3) SOoR%.

9 SOmR3,



f) halogen, OR3 , h) CH2>SOR3 , i) CO2R3 | )
(CONR3R4 k) O(CONR 3R4 . 0 N(R3 XCONR3R4 m) N(R3
wXgoyRss12 n) N(R3XCO) OR3 , 0) Sg2NR3R4 P) N( R3PQT/B£10B5/é27700
q) S(O 1n R3 ,r) CN, s) NR3R4 , t) N(R3XCO) NR3R4 |,
and u) O(COR 3 ; Ais aryl, C3.7 cycloal kyl, or
lieterocyclyl; Vis -C(R5R6)-; X is selected fromthe
group consisting of -G, -NH, and -C(R5R6 )-; Y is
gkl ect®d fromthe group conS|st|ng of -O, -C(R5R6 )-
amd - SRGR*1n -; R5 and R6 are independently sel ected
fiy om 3 3 sting of hydrogen, Cl1-6 alkyl,
C? Hzﬁc?gf@ﬁ ]I%f)glgdnd OR3 ; R10 is a heterocyclyl
ge| ectQé@O}RPomthe group consisting of:R and R 3 are
5 Ais arylChepenoaigl) oy heebeelykd from t he group consisting of
Vi C%&gen hal ogen, oxo, NO2, CN, OR3, 0(CH2)tCF3,
18- CONR3R4 , (CH2)tNR 3R4 , O(.CH2) VOCOR3, S(Om
X is selR@sd BORNRIRAP congisting obfOkyNEF, e3d -§BRSbt oal kyl , C3-6
Y is seleyted foah Hy brouppcvdsidtiRg 8RD-, -CMR%dm@AS(Qhﬁ, [ ndependent ly
5 of B drByee kyl, @
RS and g g o e S R O ey 20
10 ﬂuaioillbsrl,raadpﬁé,ly and optionally, when R3 and R4 are in an

R10 is NR:t 354 c B @i4Bed & B Me group consisting of:

R12 R12 R12
/ \ ¥ \
\ —( 1 4 I ] N
i O
R'® H
e R12 Y 12 R12 HgC R12
/ \%N 74 'N\ /
5 —<\l 1~ 1
\N \ N~z N
H H R R13 , H
CH, o
=N
O ST
O
N//N , N/N ’ ’
ST Ri2 N\ R1\2 o oY R12 T Ri2
X 2n >\‘ A AN
N \T " 'NK N Dopen N Nl <
hY -, N // //
15 N N\R13 HsC RN ° \R”, ° R1®
o S 12 ~ 512
Y R Ri2 R R
R12 R12 \ \\ \\%
- \~ O AV S Y O
© Nme s N\Rm R13 R13 R13
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(A) one of R3 and R4 is selected fromthe group

consi sting of hydrogen, G - alkyl, Cl.3 fluoroalkyl,
w@ee7aBs62 cycl oal kyl, and the ot her of R3 and RAI/US20@6/27700

al kyl substituted with O-Cl-6 alkyl, C(ORA Cg 2RA,

C(ONRA)RB5 SRA S(O RA SO2RA, or S2N(RA) RB; or (B)

R3 and R4 together with the nitrogen atomto which

they are both attacpue“g form(i) a 4- to 7-nenbered,

aRyr at ed“"”rRMnsatu &g nonoc
N;im Qi nggﬁj het '
ni trqgen & tached toNR P

s Cxéfe t Has i opt fsona’:y i

S(O2R%r () a &*® to 12-m#tbered bicyBli,ending systh,
wherei n each ring in (ii1) is independent of, fused to,

R1Z an@RIPLL glg\ga@nd%ttﬂefea&l B3B8 ol @nadtEls Sﬂ@hrogénngﬂngn oxo, NOp, CN,

R e

C1hetigt, Catdherolkylathds tyiclorktlond N&3Rt:t r ogen attached to R3

R3 and%ﬁﬂde?%d@xﬁlg@gectcéd%}n% S@bup@ﬁ&mﬁng WiMGdrBach N® _$alk8, C1-3
optionally oxi L)éf (O or S(0O2, and wherein the
fluogrghigle §79) G3c6 PFIR the bicyclic ring systemis

or, alteﬁiaﬁ\}e@rh%hb 1o§dll§?§¢zﬁeh @B aell R drbinfan OWBRE grodp, shelst i t uent s

CE?S GH4 kS i B8 Joﬂ{#)istlﬁ% of 1dlideYdn, C{- 3).11(}'1 Ci-3

6 hafoal | su

0 C1. gl miCogah @w@ oo 2P g i Wl St

C( O N(vRb)dRB1 %@mmmmcsqmquSW@R& SOZRA, or

SOZN( ﬁﬁif‘) G _6 alkyl, (5 O C| 6 haI oaI kyI (6)
(8 hal ogen, (9) CN, (10 }

I\KBFRA) RE} 4nd B tageiyNGRARREoEIBForTO0) i, evf@)b%(aéac ) fogn

hal oal(byl ) a(41§)7 e fAa (bR of Xk AR)rNeRAYIBycli¢ i opBRAJly

(is) S(ORA 20 N
N( RA) CORB, c aucl f <(J %%E? go %?Ba%gh?én Qﬁ%’%ﬁéﬁem 41:1% )e%{%R—” and R4
mdependentSPl‘;:CqufWI@I W%W?Fth@ﬁ?ﬁpélﬁ yR’B‘IZ )oF SO,
I ndependentl,y H or C al kyI Het A is heteroaryl

S)e/Ir Ie(r:nt (21? n; {a(llmié?ﬁg nbe&ﬁa ’PMC 1cs xlé}%%t sg&%n grgerg ¥k acg Eﬁ%in (ii) is

independent of, fused to, or bridged with the other rmg and each ring is saturated

or unsaturated, and wherein the bicyclic ring system optionally contains from 1
to 3 heteroatoms in addition to the nitrogen attached to R3 and R# selected from
N, O, and S, where the S is optionally oxidized to S(O) or S(0)2, and
wherein the monocyclic ring or the bicyclic ring system is optionally substituted
with from 1 to 3 substituents each of which is independently: (1) C1-6 alkyl, (2) C1-6
haloalkyl, (3) C1-6 alkyl substituted with OH, O-Cj.¢ alkyl, 0-C1-6 haloalkyl, CN,
NO7, N(RARB, C(O)N(RAIRB, C(O)RA, COJRA, SRA, S(O)RA, SO2RA, or
SOIN(RAIRB, (4) O-C1.6 alkyl, (5) O-C1-¢ haloalkyl, (6) OH, (7) oxo, (8) halogen, (9)
CN, (10) NOp, (11) N(RARB, (12) C(O)NRM)RB, (13) C(O)RA, (14) C(0)-C1-6
haloalkyl, (15) C(O)ORA, (16) OC(O)N(RA)RB, (17) SRA, (18) S(O)RA, (19)
S(O)RA, (20) S(O)2NRA)RB, (21) N(RA)CORB, or (22) N(RA)SO2RB and
wherein each RA is independently H or C1-¢ alkyl, and each RB is
independently H or C1-¢ alkyl;
HetA is heteroaryl selected from the group consisting of pyridinyl, pyrimidinyl, and pyrazinyl;
sis 1-5;
tis2-3;

vis 1-2; and
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v is 1-2; andm in each instance in which it appears,

i s independently selected from0-2; and provi ded that
wob@no¥sis - C(R5R6 )-, then neither RL nor R2 PGI/ORB06/027700

O her enbodi nents, aspects and features of the present

invention are either further described in or will be

apparent fromthe ensui ng description, exanples and

ended. cl ai ns. DET PTION OF THE
m, in %ﬁ%ﬁ%ﬁﬁ@hﬁ]ﬁ‘ét Y ‘fBEtgbCRL?EfF% 14 9-3bove, and
and prptidedriteet whini X &-CRB )E;Gq@h ad:)ther Rlalot B2 isloR3eof , are HTV
rever lS@thtelrm&;ﬁlb}ﬁ; Qg)@ctg 48 'feQ{u}eg ﬁmeg énﬁm&o%?esenﬁ‘&gmher

( r inhihiting reverse transcri
deseif s gt EPHEATY “i‘ee"ﬁf“i“’tgé’leﬁcﬁﬁlanﬁx?/‘ﬁflﬁ%‘né PRPeRRd DS,
More particularly, the conmpounds of Formula | inhibit

DETA‘IIHﬁ)ﬁEédﬂPh{@E@O ’f'ﬁﬁbké@logfmb‘w' lreverse transcri ptase.

Based upon teStlngé representatlve Conpounds of
t he i n{stePptndspf Foraukdeshpves atd phamapputisalipsesepitble saigs thereof, are
HIV rdyerdsoOmnsdriptabeSiniibion Thé edmpoaip ere nstSul @dr nﬁlﬂﬁtiﬂﬂ—ﬂV Irevb@é'\‘dreﬁls&rlptase

and fof ﬁﬁlbﬁggﬁﬂﬁ Q&Iﬁtzn QyAaIP dler } arl\%g'r% ]parf %]ulla\x/‘ tXe comr;ija n\c{s ?f Fo%ula I

... .reve tra Scriptas
inhibit {henobterapriyasiion erss et Based upoil thy tegiépaiofippresentative

compotlfids@f the Siv&itiamin theisis s@forﬂﬂhﬂ/E}(aﬁxp@ 56 bBILW AT ki dihad &nﬁfounds of

ranscripta
et A O PSPl g, corin
of the E‘V@P@}dﬁ theymespt)invpntios s qlwghlblawu@mmt duye exsistagtderms of HIV
(e.g., AUftS ﬁraln@ Sf givain Wﬂlcﬂ %brﬁ@&anéﬁdbt&@ﬂki ¥ m@f@tﬂfn%’@gn@fm LY hdp@hgine

res nve i on
(K103%12%d a(imln{c/ (@%]ly i eé]?er Cg a%%?ﬁ ‘Ef?ﬂs s ggpispnce
against %lrfamb@lame‘@ﬁ éntpyfralflesrapieba | ¢, which | s a conpound of
Fopnul gn éolimeof the J"&@Jnﬂﬁﬁe%ﬁ&d ERrhYivAE LERLARIHEremal t

" t.h f.o. wherein S are as .o

bR i ST FormlBt 3Ry e e Sl B e

Phafmmq‘#@hﬂwéw})tablamittmrmﬂ ded that when X is -C(R5R6 )-
then neither RL nor R2 is OR3 . Another enbodiment of
the present inventi ' ° E2) is a conpound of
Fopnula lc-1, or a ph eutfcally acceptable salt
thereof, wherein: R, are i ndependently sel ected
fromthe group consistihg of hydrogen, hal ogen, and
Q. alkyl; Ais aryl; \Ris -C(R5R6(I‘)I) X is selected
fromthe group consisting of -O and NH- Yis

whereﬁ1§ lg ttla%gs grr gsr%rgg?n%ll}g& «pd a%oves(l eS tals Qecﬁng(I in the S'ummary of the %wentlon),
and prov1ded that when Xis -C(R5R6) then neither R1 nor R is OR3.

Another embodiment of the present invention (Embodiment E2) is a compound of

Formula Ic-1, or a pharmaceutically acceptable salt thereof, wherein:

R1 and R2 are independently selected from the group consisting of hydrogen, halogen, and C1.¢ alkyl;
A is aryl;

V is -C(RRS)-;

X is selected from the group consisting of -O- and -NH-;

Y is selected from the group consisting of -O-, -CH2-, and —S(O)y-;

RS and RO are independently selected from the group consisting of hydrogen and C1-¢ alkyl;

R10 is selected from the group consisting of:
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R5 and R6 are independently selected fromthe group

consi sting of hydrogen and Cl-6 alkyl; R10 is selected
WO e@mo138e2 gr oup consisting of : RI2 and R 3 are PCT/US2006/027700

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, oxo, ‘NO2, CN, OR3, Q CH2)t CF3,

CO2R3 , CONR 3R4 Q(CH2)tNR3R4 , Q(CH2) VCOR3, S(Om

R3, SO2NR 3R4 , C _6 al kyl ,and C1.3 fluoroal kyl; and

Y
2

al | rother variabl es, are as\ gt'f gi nalhyréefin hot her
enbodh t of th%é ent /my { on [ IS
a co @m%f E%rm Tie-®, phar niaceyt i Mal Iy N
acegptrbl e sa%t . Nwherein all t hel &

vari ables aré as originally defined above;’anﬁ ’
provided that (i) when Xis -C(R-*R')-, then neither R
no d4S ORw and (ii) Rl is other than H A

pr ef \errb Rient of theRresentHaﬂ\nerzntion>\'

( Enpod]i ne chudes @enpounds of N-Eoxwul a4 ¢
phar i caly} | eé aty] e @ iy ]ngR

s?t—h@re f, whegel n:
and /R are ipdgpendent |y séet"ect€d from /r,oulp ,
consi sting of hydrogen, halogen, and G . alkyl; Ais
aryl; RLO is selected fromthe group consisting of : Rl 2
and R are ipdependently cHed from gr oup

consi sting ydr ogen, \c“g oxa__NOZN CN, OR3,

Q(CH2) t CF3 R3, o R Q(CH2 ) BN
) Vi 7' Sho) m R3 . 1-3
fluoroahkM , and ‘NR3RAN, and all other variablLes are

as originally defined for Formul aa‘ld. A sub-errbodiar?gnt

[ compound..of . Fo lg lc-1, or.a maceut i cal |
R12 ang 13 SRR i B hugiup ottt o DR Felseehy o0z, O
OR3, QIEHRhEkB, FA2EEOMRABHIO(EH2)INRAR h@CHEWEC ORADH Ity BOLNRIRY, C1-6
alkyl a8 @OP9BRGoAfy;Formul a Ic-2, or a pharmaceutical |y

acceptabl e salt thereof, wherein all variables are as

defined in Enbodi nrent E4; and provided that Ris
and alllpaleO@aiblarre@s oadikyly defdot her enbodi ment of the present

i nvent | di E5) is.a.co und Formula 1.c

o el SlBRR TR he polonl &yt SOERRARord o3Pk Sfcfnatr
Formulg I¢-3, or gpharmacsaticaly agyoptabipgpltvherepf~0~: and al | ot her

vari abl es are as defined in Enbodi ment E4. A

sub- enbodi ment i s _a- d. ofR¥rnula Ic-1, or a

phar maceuti cal | ypacce e salt thereof, wherein all

vari abl es are as defirgd-t~N, Enbodi ment E5. Anot her

sub-enbodi nrent is a conpound of Formula Ic-2, or a

phar maceutically accept%l e salt thereof, wherein all

vari abl es are as defined in Enbodi nent E5; and

wherefd aH'%bF ﬁilg garﬁbl@st ar«Bas' o?'igxlﬂsﬂyocgﬁ&d gﬂovgj\and £)rovided that (i) when X is -C(R5R6)-,
then neither R! nor R2 is OR3, and (ii) R! is other than H.

A preferred embodiment of the present invention (Embodiment E4) includes compounds

of Formula Ic and pharmaceutically acceptable salts thereof, wherein:
Rl and R2 are independently selected from the group consisting of hydrogen, halogen, and Ci-¢ alkyl;

Ais aryl;
R10 s selected from the group consisting of:

ELN/TRW,?”«D R

N
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al kyl . Specific exanples of conpounds of Fornula Ic,

and pharmaceutically acceptable salts thereof,
w0 p@7d8The conpounds represented by the strucP@r/Es2006/027700

shown above have the foll ow ng nanmes: (36-5)

3-chl oro-5-[2-chloro-5-(1 H pyrazol o[ 3, 4- b] pyri di n- 3-

yInethoxy)phenoxy]benzonitriIe; (51) 3-{5-[ (I

-pxwazolo[s

] pyry{ &8 yrs“ oo 3 f|H9rophen%y} 35"

Chl’?‘ ’r‘ﬁm)nl t%(SZ) f (I -py \Lo i}\}aﬁ |

] pyMi dilln- 3} yINrretlhoxy] o 3 f_dorgphgnoXy s sty

chIoHobe/fon|t |Ie/x §%24$ P E#—Q K
3-{5-[(liJ- pyrazol 0[3 2. 6] byr i - 3-y\y mothoxy - 4- cht o
ro- 3-fl uorophenoxy}-5- chl orobenzonitrile; and (54)
3-{5-[(7-0xo0-| H pyrazol o[ 3, 4- cH

] pyri di n-3-y et hoxy] - 4 orofs-fl_gégbhenoxy}
5- chl or obenz rile. the fo i iig conpounds

i ndi |d Ny, and_Jy? Yaceut i cal |y d&ce e

sal t qpof |s§an\a pect of the present tion.
Another’%nbodlnﬁnt ofVt he presenbamhventlon ; and
(Enbodi nent E6) is a conmpound of Forrmula Ic, or a

R12 angHlP eegedepindently yelextd Gpmalis! geovp abrisistitpart dpfrogemtheloginnoxo RIOy, CN,
OR3, @(cdizﬁscﬁg COBRS, fcom@@\p %t@ﬁg}tﬁwxﬂeb@ﬁ{ 6}%61{3%@@%3 %bg}kiﬁ?»wl Cle6

sl Grd ?r%%% aa%%lg Omffﬁ‘lfagl%be% g g‘ﬁ%ﬁ%”l defipedfor Formula L. A
sub- embﬁienﬁly;emoﬁﬂ@hmﬁmm Gbrd ﬁlahﬁad@ﬂadmg @wéﬂ)ﬁbl@ﬁlt%ﬁﬁf wherem

all Varggites ar%lig(dg'med B Erﬂiclid men{ ES4 é?_%lef su Oldk elnf is 5ﬁcanptowéd o(g ? Wla Ic-2,
ora p}@fmqqeullcqﬂy@cqq)tp@e qqlt tl@reoﬂ w@q:rkly ll V@J;able}lare;asaieﬁ}eki in Embodiment E4; and
providedrtbattR tisibabegembrtth ¢IGL- 4 al kyl , C(O) RA CO RA,

T TR
Fom“iatle 48 @an?aa?w%lwceftablvsaﬁ%wﬁéﬁewher%v ifr-SHew Xivbepe Kiie-0-
and alf iR vARRbIeONSs| dyfife@ i Fh vt 4N €4 RIbQAHOIRnEMR is a compound of Formula
Ic-1, or a pharmaceutically acceptable salt thereof, wherein all variables are as defined in Embodiment
ES5. Another sub-embodiment is a compound of Formula Tc-2, or a pharmaceutically acceptable salt
thereof, wherein all variables are as defined in Embodiment E5; and provided that Rlis halogen or C1.6
alkyl.

Specific examples of compounds of Formula Ic, and pharmaceutically acceptable salts

thereof, include

,and
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addition to the nitrogen attached to R and R4 sel ected
fromN O and S, where the Sis optionally oxidized

W 20050381Dr S(O) 2, wherein the nonocyclic ri ngP@BUS2006/027700
optionally substituted with 1 or 2 substituents each
of which is independently: (1) G _4 alkyl, (2) CFS
(3) (CH)I-2T V\hereln Tis OH OG _4 al kyI

N( RA RA) R or SO2RA, (4
al( kyl) REE‘(‘%D %ﬁgﬁ‘é e&f%?fﬂt R@@f)tm%%s shos alpxg 1&@%&1 %Oélgymg names:
C( O) N( RApRBBhI¢rio-562 )chl@@@)(%pynazoﬂo[i) 4epPdicE3, (12)
ylmet! % ]ﬁzoglg,gg S(O 2RA; each RA is independently H
or | K and each R |s i ndependently H or 4

al kyI (A? stb Hﬁ%ﬁﬁ"mﬁ Ipridin-3eypsherdl S Ruorphgrss -
chlorob¢nzenitpilegr maceut i cal | y accept abl e salt thereof, vvher e| n
aI I va
 L2pbrRL G ARIERL NS DR ”@%gorﬁgﬂu&mm}-s-
chioro ‘I“Pé?“ﬁtﬁ‘@eutl cal ly accept abI e salt thereof, wherein all
var i ab(583- &gl apyrae o 3pelipyridinEransktirRyit4- cﬁﬁ)ro-alﬂdorophenoxy}-S—

hioroBE QMR ihat R is hal ogen or Cl1.4 al kyl. Another .
SO r?g a‘grrent of thewﬁl;esent i nvention (Enbodi ment E7) is

a conmpGth{o7-eer imyaazelel3. AopygidisFar medetilidchloray3-fluorophenoxy}-
S5-chlonbepiigid. e salt thereof, selected fromthe group

co I’1S|r 2%10 F G { gé Ei)re pl%%co[m(pgun%s %?qudy&}lrlgt zﬁlg )t(}ile]phgmcﬁ}ltlcaloypaﬁceﬁ table salts
ther60§:}s as 2sReftobhe BEFPRAYHIN e
3-chl OAﬁbﬂﬁr éndboainleat oF th%'p{%@t ednayd (CEEHbG(ﬁﬂneﬂt E6) is a compound of

P BT ot g
-chl o]f. ang gre(ﬁqq:lx-}p@p@dently selected from the group consisting of hydrogen,
haloge@{zﬁddnmatkhlyl am no) 1H pyr azol o[3 , 4-b]-pyridin-3-

lj met z0 Ll e . L
% JchI o;r\]o %‘j;g @&%%@tﬂt‘t{’ ‘g ’[ﬂ( %OMEWOW%WW SRR B m
mdep‘?“ K3} 8t @] - pyri di n- 3-

yl }rret‘i?i@egl){@henoxy) benzonitrile ,

3-chl ag0- 5- (2-chl or o-5-[ (6- nof

hol i no& >l H pyrazol o[ 3, 4-b] - pyri di n- 3-

yl) netﬁ@x(}];r henoxy) benzonitril e,

N2- (3-{[ 4- or o- 3- ( 3- chl or o- 5- cyanophenoxy) phenoxy] ne
thyl} -1HryrazeokQ [3 ,4-b]ryridin-6-

yl ) N2 met NI g nam de, 3-chl oro-5-(2-chl oro-5-

{[6 t hoXyaz€t Nirer41- y1 ) - 1H pyrazol of 3, 4-b] - pyri di
n-3 {E]Ei‘retl'l’woxy} phenoxy) benzonitrile,

one of R3 and R4is H, C1-4 alkyl, or C3.¢ cycloalkyl, and the other of R3 and R% is H,
C1-4 alkyl, or C1-4 alky! substituted with O-C1-4 alkyl, C(O)RA, CO2RA, C(O)N(RARB, or SORA;

or alternatively R3 and R4 together with the nitrogen atom to which they are both
attached form a 4- to 7-membered, saturated monocyclic ring optionally containing 1 heteroatom in

addition to the nitrogen attached to R3 and R4 selected from N, O, and S, where the S is optionally
oxidized to S(O) or S(O)2, wherein the monocyclic ring is optionally substituted with 1 or 2 substituents

each of which is independently: (1) C1-4 alkyl, (2) CF3, (3) (CH2)1.2T wherein T is OH, O-C].4 alkyl,
OCF3, N(RA)RB, C(ON(RAIRB, C(O)RA, CO2RA, or SO2RA, (4) O-C1.4 alkyl, (5) OCF3, (6) OH,
(7) oxo, (8) halogen, (9) C(O)N(RA)RB, (10) C(O)RA, (11) C(O)-CF3, (12) C(O)ORA, or
(13) S(O)2RA;

each RA is independently H or C1-4 alkyl, and

each RB is independently H or Cj_4 alkyl. A sub-embodiment is a compound of

Formula Ic-1, or a pharmaceutically acceptable salt thereof, wherein all variables are as defined in

3
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3-chloro-5-(2-chloro-5-{[6-(azetidin-I-yl)-IH pyrazolo
[3,4-Db]-pyridin-3- yl]nethoxy}phenoxy)benzonitrile,
w@2@mbose2 5- {2-chl oro-5-[ (6-pi perazi n-1-yl - 1H@HUS206/627700
[3,4-b]-pyridin-3- yl)nethoxy] phenoxy }benzonitrile,
3-(5-{[6-(3-am nopyrrolidin- 1-yl)-I
H pyrazol o[ 3, 4- b] - pyri di n- 3-yl ] net hoxy}
oro chl orobenzonjtrile
Emb"%m’f%fmf erf%"?’?&ﬂ’@%‘ﬁ"}%?‘@?‘f ShEqrie 7 o ppheamasrspaly
accepmblb]saltﬁbqrq:qﬂg whe@inyllvanirblro xry s Rfined in Embodiment E6; and provided that R is
halogﬁhlrcnqph@noxy] 5-chl orobenzonitrile,

3-(5-{ azetldlnI-yI)-IH—pyrazoIog34b] pyr
| d| n- 3 ? m(zf ﬂ?ﬂﬂﬂrﬁ?%ﬁﬁ’@ﬁl@y(%mfgdlment E7) is 2 compound of

Forrnldhlcmr@kpbammuﬁoaﬂ)l ®@cepBiblf Salf théecdntb@ed firof myg@z}ﬂdoﬁ&s%né of:
1 1 Xf 1 - enox
] @y{m[@Laﬂl e M %yr?]ﬁf)faf%&yz]]% dF‘{B‘l(ﬁfn%th% oy] z“ nen Oﬁy% N

h % or. 0 enzoni am n r aZ
chloroppizpigilen_ 3-y1 ) met hoxy] - 3- f | uor ophenoxy} 5-
c Bicblombe@ztlord-3-{ [bemethgadlino)- 1H—pyrazolo[3 4-b}-pyridin-3-

yl]met%oiy?ﬁ{eﬁ&yﬂ;%z?@trh# pyrazol o[ 3, 4-b] pyri di n-3-yl ) met hoxy]

ophenoxy}-5- chl orobenzonitrile. Each
of “PRE-TErealgeT %“9(6@6‘??%19%@) 1 Hrtyrorolpliad-blpyridind- t he
yl]meqhbvarcpimmyﬁaemﬂu{rye acceptabl e salts ther eof | s an

a B Ho RV, t of

3286k 0 S0, SRRkl BTN O OSF SO TR
ylimethgypphenpxy Penzgnitrigy. o phar maceut i cal | y accept abl e salt

t Behlenfs-2whiefoss-i6-Abiphd-ANeHRFANE 8] BfrRias def i ned

meeﬁl&ygﬂg{gQ@g%%mtgg A cl ass of conpounds of the present
nt |

ass’ ) includes conpounds of Formula Ic
aNd- & HéTCPbiS’h%@r?hk?@cﬁ*Fyemph%ﬁOP&dI@emxabie@yl%dﬂwrazvlfh[érclda]pyndm-é-
yl)-Nzahéthwglydiﬂaﬁndearl abl es and provisos are as originally

bve ept . t hat | S yl optionally
subs? PPOE SAW ﬁg% "g?ﬂmfy%z?)“@'gﬁ%’%Tpﬁ'ﬁ@ﬁ?[y BEERE3-
yl]mewmhewy)bm@p@iﬁdent ly halo, Cl-C6 alkyl, CF3, NH2 ,

Nbl(l@o-sczzahlkﬁéls){[6 (aMti@ln-lqg .:: b}‘)f!i)o%[fi 45N RGinzON. - OH
-C6 cycl oal kyl, -C6 al kenyl,

el -
y]mel&%y enoX benz?rth_ °S(0) g-2(Gi-C 6 al kyI ), -(Ci- C6
aﬁ-glypreﬁe{jz_c @)@L(Qplﬂra@sby]a]ﬂ‘kwrézploEBMHﬂ(p@)iQiﬁSBf C6 al kyl),
yl)meth&él Mﬂ}) nzodifel - C 6 al kyl ene) CF3 - C(O) (G-C6
B Tt
& FI e3 rr%%hna c@ pyrldm—3 ~ylJmethoxy}-2-chlorophenoxy)-
5-chlorobenzomtrlle
3-[5-({6-[3-(aminomethyl)azetidin-1-y1]-1H-pyrazolo[3,4-b]-pyridin-3 -yl}methoxy)-2-
chlorophenoxy]-5-chlorobenzonitrile,
3~(5-{[6-(3-aminoazetidin-1-yl)-1H-pyrazolo[3,4-b]-pyridin-3-y1] methoxy}-2-chlorophenoxy)-5-
chlorobenzonitrile,
3-{5-[(6-amino-1H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-2-chloro-3 -fluorophenoxy}-5-
chlorobenzonitrile,
3-{5-[(6-amino-1H—pyrazolo[3,4—b]pyridin-3-yl)metho;w]-.?-ﬂuorophenoxy}-5-
chlorobenzonitrile, and
3-{5-[(6-amino-1H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-4-chloro-3 -fluorophenoxy}-5-
chlorobenzonitrile.
Each of the foregoing compounds individually, and the pharmaceutically acceptable salts

thereof, is an aspect of the present invention.
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-C(ONH(G -C6 alkyl), -C(ONG -C6 alkyl)2 , -C(O 2H,
-C(O2 (G-C6 alkyl), -(CG-C6 alkylene)C(Oi_2(C -Co6
W@Rkwyh)3812 NHC(O) O (Ci -C al kyl), -NH(G -C 6 PCT/US2006/027700
al kyl YNHC(O NH(Ci -C 6 al kyl), -NHSO2NH2, -NH(C -C 6
al kyl yNHSQ2(Ci -C 6 al kyl), -NHSQ2(GC -C 6 al kyl),
-(G-C 6 al kyl) NHSO2 (CI -C6 al kyl), phenyl, or
benzyl,.
conpodirabeSiteipRtpess et %ngéﬁeﬁacgmmd of
Formula&ebperalphamgabtially swhatablenalathéredf the variables are as
originally defined for Class O, except that Ais
phenyl or napht hylLOowhexei (D\tpé( ®henyl or naphthyl is
optionally substAtut iith from1l to 3 substituents
each of which is ingdependently d, Br, F, CH3, CF3,
NH2 , - NH(CH3), -I\ﬁCHS)Z , -CN, -OH, -OCH3,
cycl ohexyl, ethenyl, eRiynyl, SCI(@I .S(0) 2CH3, -(CH2
- 2- SCH3, (CH2)I28(O)2CH3, NHC(O) CH3 , -Q(CH2

where1)1 %]’.t %(B%’_Yﬁhablec&e) CH% in %g, C’}%FB_B( CH’Z )|C( O)Z(ZIH:t_B )
- C( O 2CHBs of co(n@p@ds) of Phe@fenp @MIntion (AL V)RS comppyHCH

Formulh N4¥&d @Mk %ﬁ&eﬂtlcay@%{able Hits bﬁﬁl%}ﬁl all oﬂh@ Qhriable 5 %ﬁwﬁgs are as
en I Nven

originafi arPEH <§ D BEE LA afa@%%@% RGP EOG T SrStisfRpS cach of

which ig indettsadep gy i Ce-$6 ki CEp P2 ABIe1-66 #iyls 06§ 1 &6 @liogi, -NO2, -CN,

-OH, -0t i-Oe4lloiln Cioh ogtilaaint, 62-Ek alkenyE€21Ggafienytli-SE)y2(Cexczepy)), -(C1-

Co sl LSO AR AR AR Y LSy ARy SR £ o eI
-ClOX)@r-E6 elsyih delis: -8 (P6rirka kD (Ginds {ﬂhbé‘me)%ﬁ af- el t GO,
-C(ONERC Pt all 15 @@)Ssﬂl -Ogh8dy B, "C@)in, ?F(@)B@ﬂ@rdﬂ@bl €s1-Cand

o GROBHELE AL LASSOLRLS, 25,81 hRE, L IRSELRA, Koo
-NHSQpiybias Nﬂﬁtﬁe@é @ilﬁ)é}h?isoaécldﬁﬁaﬂfyﬁa-wos@hs% dlgDetCnapht hyl

alkyl)}a&cﬁa‘fchgagm)np@%b #basg. SO . The present invention
al so enconPasses har maceuti cal formul ation

conpr i‘sTURGas 9§ ﬁ%ﬁ%‘g@ﬁa ipclpdes cogpedt aficantlale ppdtpein ng
pharmdctigicd iy pepinite its, it lal of the vitialdesleds Wﬂgxﬂﬂ]lyldeﬁdeﬂ yor Class C1,

except aat %ﬁaﬁ%ﬁor(ﬁ lwhgrgﬁl HePhe V&%{ﬁlﬂ Q é% sﬁ)stltuted with from 1

to 3 su 1@%%%816 ds 18 e%‘éaél}}rﬁﬂa/ gﬁ%& &%)2, -CN,

-OH, -Gelidi, tc:i/Odninexyé e@el@d)wdlmg,eﬁ@HiF F&Om@hbo(@iﬂsl-o-ﬁcﬂhe pr esent

(CHHBYROL OB, FRP(GRYS, oAl @fsmc%ﬁifge cﬁ:(o%ﬂ&% gﬂh

cong TGRS oL I SO bt

-NHC(@l@EI@o@ﬁt(ﬁHBB{H(?((RM(CH@SPIS)WI @@y, and (S R). This
i nve ntdtf?er cfﬁsns(e:s ®) ﬁnTnt mgentmn are ?oomé)oﬁrf%s of 1§O%ana I?é aggl &izelr

m xtures t
pharmaseytigglixjageeptale $3§F:é‘ﬁefémta8 Dbfhévarlg@f—'ﬁéﬁndapplrcp@% proyysoghape fdefined in
Embodirhedts B 36 EOleepettSORPdxSept WONR bptiohly siaiiieed &yl as defined in Class

ClL. O&er 8 —cgaséésoo ths %)I‘SlSJCrPI Deeh 1511 a?e(:j dom%l)dndg c%%%lmpullae[c L aPE! ];ﬁlarmaceutlcally

acceptable salts, wherein all of the variables (and applicable provisos) are as defined in Embodiments E1

to E6 respectively, except that A is an optionally substituted phenyl or optionally substituted naphthyl as
defined in sub-class SC1.

The present invention also encompasses a pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and the compound of Formula Ic or a pharmaceutically
acceptable crystal form or hydrate thereof. A preferred embodiment is a pharmaceutical composition

of the compound of Formula I¢, comprising, in addition, a second agent.
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Tautomers of conpounds defined by Formula Ic are also

i ncluded within the scope of the present invention.
wao-on7exsmpl e, conpounds including carbonyl - CBRCX/0$2006/027700

groups (keto fornms) may undergo tautonmerismto form

hydr oxyl -CH=C(CH)- groups (enol forns). Both keto and
enol forms are incI uded within the scope of the

presentrhl nvent hi additi.on conpol nds with

car bon-¢af 0518%‘1118 BI}G@I S algeqtfﬁyg,mazcltau? iral conters, ¢ep. gne chiral center
(proviflipg fos twgl stefteozspiners, {RBIamd (D). botwushicl cdntves (poniping fd sp ebuirg

stereois&ﬁérél @e,ﬂ), (sy %)P&[n@%@ﬁ}) Tﬁ]yﬁl()énltlgx{]mclmgElh?‘yﬂ'&eocghgaﬁj EEEQE and

t e nti.on a Co oun
mixtu e‘%h EhiesoRti e mopened 8%?%&66%5%@ 9 P& 0BT applics to any of the
POSSlb@r ipogriersa Whenatefthaisaneoic caxgposiafr inedpécified,nyl podsiblei®mers are included.
f or egorRGnRARE gélﬂﬂ%ﬂﬁﬁ defﬁl@?@%ﬁlﬂh frER o 1&%@& xtm%hm thie scope of the

presen? ln@éﬁgf' Fo?cr:xarsnug CO{ngm{nlgsalp?lgl 1r&'ﬁaré)o?yg ﬁﬁz&gy FATOLES (Eg? @nﬁs) may
undergbsmeamn tmhlyhmwﬁ ~Chiea(GH)s grbipa dnyl fadms). Rt ket AB bndb Borms are

includww&@m tthé/&'ogeaéfltﬁé p?etsedt BRghioRbout 70 wt. % preferably at

east 9 nore preferabl y at |east about 90
. % (13 Egﬂonf%mua%wh cgyoRparbgnidgublihnds naay opgur dZ- ard Brforms
with aklmmaerprfeirs péibe yongbuilde Beig 1ﬁ&]@i&ﬂ mQﬁ)e phéseOivent@n., from
ab Y Ut %tﬁ@; en(@ot:lf?na:ﬂpo? Irhte p?egenrfn i)nolrs aIccEnl(l)prpuriac{) o‘%ﬁ'gw?a Iggr a

eas
pharm?,efut%l(yeacgepta e @it t{mreaf@as elflgﬂaallb ﬁ%f@e% ¢r a8 defingd injapigofahe foregoing
embodinmomb-embalimantsdashecBy cliske, & it clds&s Gvhereinife Ql&hﬁtor its saltis in a

ff o
substaﬁtﬁiﬁgl fgttrﬁgmg: Rg% §e§%1g %gl%g?{gl%(t u{ ﬁegaélo%%%ﬂ%% Ie(?ﬁt ag%Ht ?0 wt.%,

praﬁpﬁ’é ep Rt BF VT rprqf&;rabésf at {aqe abayhBfowirtelencastefsrably st leaatrblye 90
wt.% (et BomhRatb0uRIYNG aBous DERERY, avemiot‘eqﬁef&ﬁblﬁﬁtaéay@b&t 531610,3Se,

from aﬂcnl't \L/’La% & anh r99 %E/ grrfracy?n::]faéfy u gg %ﬁ{}e ?(g n‘%?%}?&“ﬁﬁ%%t prer%ergbqy at least

or nance d” chr'o
about EE’p’éc/f feesre P9yt %)ﬂof@@rﬁémj mehtasringmadompeind To@NMadwr it¢ salt (esg. alre

producvRébleld frém b Fr@iod nid@t @@Jr&bé e bdﬂﬁéﬁﬂdtdr Satt @émgt? Elecﬁemogﬁ)gund or

salt. TE«y le%’] §]; p%%lgn? b cSt aolgnq Y 0(% nF;h(g‘g g?] Q/eéeﬁlp}ns(ﬁ aéﬁn%mﬁw of
analys‘é FuC Srtémd@ymhecmtograelw £ plsctmplebrasanhighgetfprnascertigaitiur es
chromﬂégraﬁ)hﬁ ﬁﬁcﬂd)rﬁ&@ﬁdb@otroﬁ\et%“ bséapbimalo} %itRe f(ﬁ /%ﬁﬂﬂy&[% W 1D of

Qst an

detctl i S APEER kP anche Bifreriord st of el i esect o
compoyfidepd the inventiop Wbmh basant promey asyribBriesdnttsiaohsnenqut ayteidtures of

stereoﬂbﬁfe@l d‘hubé?ﬁn'tlbzl@equeQ%mE&hh M8 GigheAL %stanu@l%ﬁker fiture of the

s DS e e arp =

deoxy gﬂa@mlgﬁqne emplppﬂ bephatchide Bk Fofowing: AIDS = acquired
mlmungde!ﬁ&@&& Qﬁﬁﬂoﬁ{ehy bhe mr @@cg J?—'%%Ié)gcg}bgﬁﬁngy(%ﬁ mdﬂ:ﬁ{g? rrrleﬁi\ edGTP =
deoxygazi{ﬁ;fy I et h?%ulgﬁ%éo s‘ih’d%l’r?ﬂ'y C%Bglﬁﬁd?w E[j@lethyj_ammopyndme DMF =
dlmethgfmym@e, w&g) Tritrathl losnifoxtries KNI =) deoBmbaEtsiderirBosphate; EDC = 1-
ethy1-3lﬁy-dﬁ&&piaﬁ[ﬂo%lbylﬁ%iﬁli@ Iﬁr)ﬂo@lﬂ&ld@ E’(?IOA = ch;’lgn%_g%/%l%%g-yrﬁllmethyl
ether)-N,N,N',N'-tetraacetic acid; EtOAc = ethyl acetate; HOBT = 1-hydroxybenzotriazole hydrate;
HRMS = high resolution mass spectroscopy; LC = liquid chromatography; MeOH = methanol; MTBE =
methy] t-butyl ether; NBS = N-bromosuccinimide; NMP = N-methy] pyrrolidinone; NMR = nuclear
magnetic resonance; TBAF = tetrabutylammonium fluoride; TEA = triethylamine; Tf =
trifluoromethanesulfonic (triflic); TEA = trifluoroacetic acid; THF = tetrahydrofuran; TMS =
trimethylsilyl; UV = ultraviolet.
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ether)-N,N,N ,N -tetraacetic acid; EtOAc = ethyl
acetate; HOBT = 1-hydroxybenzotriazol e hydrate; HRVS =
woe@h/orsssnl uti on mass spectroscopy; LC = |i quiBCT/US2006/027700

chr omat ogr aphy; MeOH = net hanol ; MIBE = net hyl t-butyl

et her; NBS = N bronosucci ni mde; NVP = N nethyl

pyrroli gi nolne NVR = nucl ear magneti c resonance; TBAF

= tetrabutyl amoni um fl uor.i de rlethlamne

Tf =t OHeF Feftoahst a%‘é%BfF%eBH?Vént(‘i“r“Efj‘F oy follppige.

trifl gor oaaghirmacaiicdl colpibsition cethpratng dn dfagn@ramoiﬁw@f Gompound Ic,
ora ph%t%xhc%gtgcgg)l a%kép}lalble s.'gvthereéf l a?nﬁ ?¥ﬁa%§:gutﬁlﬁ)ed(cce§ﬁﬁ@ dirpgnts of

| oW n

phar mé‘?}e ut A@éﬁ%@ﬁ%&?%ﬁ?‘%m CUPRiesIhe By 4“8%%%‘1 by
combin@@R&IH] migihg)CarpediNearhdant @ Comppindfeiaeehirimaeiitioplly accoptable salt

thereof, ¢ ang eg’{\ang?cgutﬁ:gl Iyt ac&e?&iﬂ? (%me and a pharnaceutically

phar maceut i cal corrposl ti on .
vvh| ch (@onpihe@grmaprtipn] epmportio & Fa Pe - By heoiBPH r}ggme ective
amount(cd® a:ganu-mga@ Jel@td @bhaiRtgrote canBliipiof oV Gioivppdugsalts) c, or
?ecWea ceept able salt thereof, and a
Ilq cCe %able carrier

phar nai@e ut frb%\mhamm@sql £emeResiben (F49): Wrecfbgw ﬁfFld‘FW [fggnt is an
antlvmﬁ eIl %oﬁ%e@o@fcﬁﬁfshﬂlg\/&' TEVBtoithscQihilEdrsgAIV revird tagerijtase

mh1b1tc§ cétﬁ?rg aniaﬁgg{ﬁp}?grtﬁgo E 519@-]%/%%&?&6 ﬁfl?ﬂrv antiviral

orS Five agents
( d) T pha\rm@eﬁun@aépon@mmswmhdﬁﬁm compgund GRErERIA % Pt
pharma%&hbalg-g%eﬁﬂlﬁ@hlt'ﬂ&re%ﬂ ad\{ii) M dnBIHTS @tdCicReted fr@fitHs R@UP tadSifting of

HIV anttly Ig%}xﬁ's&.&gxggm?%lﬁ Jéfst aéllgel %gtg Lﬁeo Ve aﬁen?s where|_g— \4e &%ép%(u?deof Formula I
and thefentiiV ageht araepdh $DOYeR t@g@@S@f thatreisiers éirescom %9t1°AeffeCt1V6 for

mh1b1tﬂE a \ﬂﬁ@&kgtfaﬁ@hpﬁ&n@f %hhg:’d}tpy&‘ﬂhylﬂsfkld oF u{fécilorabbycml Np&adreaiing,
rnpaceutical |y acceptable salt
Pmphyfah’éngfﬁ delaﬁﬁ'@ ﬂieloflﬁePg(ﬁA[gﬁt i - FHV agent selected fromthe
gr oup (HonsiTht tampirafiorHi(e) awiterei thadntidf¥ragent is an antiviral selected from
the groh;ﬂ?@ﬁgmqyi{w Bﬁéase %ﬁm@l@ tHTVirVeR6 frink@ipeeehiSior iR eafl a
%orrpound of Fornul a h and the anti-HTV agent are
compopndy i Ferppyladyand BV, nigerasg BHREOY hat renders the

conbi naiditional efbeiihéntsef fhe invemiion bictuilntge Pigymacensisl sempositions and
comblﬁaﬂ?rﬂ%&rf&r@lt E&S-[(__ Ee, ek IR G oRpoubl Qﬁﬁ‘é’ér%hﬁnv@ﬁ’cwn em loyed therein

ecti on or for treati
isa cmagqua@ iieff)g\eq: ﬁ@n%ﬁgla em(l}f) 1ﬂfr[_t)%sub qn) éll%xgntg 87?%?% gﬁss%s or Sflb classes
descritfe@ hhovvhia i bfthésh embriinentdTSvb-ageudiments, axpectindldsses prg sub-classes, the

compoﬁr?c*’]c%g 5}?%11;161%% LS, &L RUR o%%&éuﬁ&ll? Ecckﬁ%lepsraﬁ’t ease

V
t han aTl"E‘(S’FPﬁ%U Waenrgfe)r\l/ %gpflgﬂ{ldrgsa zp ggt : ]ia_i%g}bllflﬂ% %gerésse tr%tlsrc!gptase
for tredtitp bbprbdi Bxis AUVt ihfoctmh, o fidd mdatmg praphygiixig dfeoridelendrg theognset of

AIDS, Iwrlluclh lé':grgpr st dBHx?sqeq:ﬁg %Létshlgjgét mcngglptﬂecblegf L QBB ARG mount of a compound of

Formula Ic, or a pharmaceutically acceptable salt thereof.

lmmun%&fli} OI‘ S

Other embodiments of the method of the present invention include those in which the
compound of Formula Ic administered to the subject is the compound of Formula I, or a pharmaceutically
acceptable salt thereof, as defined in the compound embodiments, sub-embodiments, aspects, classes and
sub-classes set forth above.

The present invention also includes a compound of Formula Ic, or a pharmaceutically
acceptable salt thereof, (i) for use in, (ii) for use as a medicament for, or (iii) for use in the preparation of
a medicament for: (a) inhibiting HIV reverse transcriptase, (b) treating or prophylaxis of infection by

HIV, or (c) treating, prophylaxis of, or delaying the onset of AIDS. In these uses, the compound of
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conbi nations set forth in (a)-(f) above, wherein the

conpound of the present invention enployed therein is
wa2@onpsund defined in one of the enbodi nent s, PCT/US2006/027700

sub- enbodi nents, aspects, classes, or sub-cl asses

descri bed above. In all of these enbodi nents,

sub enbodinents aspects cIasses and sub-cl asses, the

npound can 0 e in ﬁ form % a
FO“HUIbFFa’F Shégantinga by 0 dea poad dafes s proapapd of Formula fe can
optionallp Yestipl@ad @l csmbingtioh witk sneepr meteotHHIG pgenty él¢sitedifrogy HEV Pytiviral

agents, EW&:%?V Ca%&x%s fildl; ?roﬁﬁlodﬁlg&st BRIl tsQF thP E&PBMB@@?és‘éntQﬁventmn

i on r treating, 0
AL AR TN I M T
aspectsqlida] £ @ub-dlgset €=t orthubjvect in need thereof an

ef f eCt'Ilh¥ grte?eg{a)w&tl&fals% 1 Q%‘Fsgﬁjtg%gg t)f tEngmﬁblﬁldL &6 Foﬁﬁul@lc The term

phar mace accepta t thereof B ble sal
"prodrugfyirés iredervatie ch A&omroprRf Fgrmulade opp BhagpReeytiGRHypgepiable salt
thereofl WEbHLEE eormifa:aal ¥ivo WoiCppbine I Pngzieuge of cofpdradmafFarniuga Ie can exhibit

ermamcfe&i smlurl]olh elhsmiptlsn a&dho? li (#)Pih@g}{: < egargcgﬁ% t}ﬁ:(%% dﬁﬂﬁjs ;QI se':t%rgiw résulting

e sa her eof ,
i increfeibFreehiinY Hel Qf@‘m% R rTGATY RS T B RGBT g of an
enmn@%&%&aheﬁicﬂ&&ﬁﬁox@ﬂﬁieﬁk&ﬁc cheasabsacsiet, afdirta hpcmbanms chiEmeal

reactloF &e g 8?1voly51 I i %:cg Fo? leﬂﬁ:h QHRQ EJOX}F Q JPJsluéh as an

ar ceu
ester (-pgl(O)Béé cprﬁonateleptyr (f(?)(ll(O N ogp steg r?eﬂrt %( 2 o 1te er OR)

Other éx%plb'sﬁﬁchhd& tileT611dWuRP WiRth R Ropound SRFTiRAIRBAtahOL Cart(oayhc acid
eroup, IH‘?’EI g‘?bs ag%/st‘r[rﬁ%/ 2 E%Smelg th Eub Shﬁl ];ll\/ &fzp%u?é )Fortrr[u%aﬂcblgcgnsozf primary
amino progpéryphetkdr suigble nmogqgélpaégqnﬁ)g dqrh/étlz@ql-, dherpresirugapipes anjapide,
oarbarﬂah:e&@a HRIfS or Jlﬁ%n@dﬁm@@u 0de @fulodd fildtidndl GrolySs iRSoMpdutd Tah by

denvat&g d%%’t 8,an legﬁi?!r d% %gegl 1ona1 r{)r:g%ethhgrrﬁ fgrtg ?e?ebh?nhigd %reli)aratlon of
suitable prothiug derivativesvirt Hesorihed.der eimnrée mﬁuz&mﬁﬂg@w aglitechyd¢ Bupdgaard,

Elsewérf 123, HN ﬁﬁ& Ll fﬁMe@%% &oocﬁ%llzﬂl 'ii mtunza afgs MiaSen @A,
nonoau L:fllb S 0

OStergﬁaF% BRYEY, aﬂ%’ﬁ? cagipn 9 rPE‘IdB’&% ‘Ph affonk ¢ d Dlcore d3

editiop £difedbnQl SaLareenj 2002, 9pdd Pi4h% dnd Peathent etmbo@frrﬁeh@@lg etabolism 2003,

vol. 4 ?g b €080 gl ARAbSires BPRELLSvhich RS HRFporalt HerSid By CdfdERe f Rt
above. The present invention also includes

entlretﬁ?odrugs of the conpounds of Fornula Ic. The term
' pr odr Amgémiogientsof the peesehe invengipn (atierartively tefmso tprad "Brpbodiment
N harmaceutical |y acceptable salt
mjl){?&%%QMM%%?%%M?spconverted in vivo into Conpound Ic.
Pr odr ugs of conpounds of ForKuIaZPc can exhi bi t
enhanced sol ubi | i ta7 | ON,” and/ or l'i pophilicity
conpared to the conpou er se, thereby resulting in
i ncr eased bloavallabllvfi’ nd efficacy. The in vivo
conversi on of the prditug cRA be thepyesult of an
enzyne-cat al yzed chem cal reaction, a netabolic
chem cal reaction, and/or a spontaneous chem ca

whereflaaction (e. g. soIvonsls) The p dgg g n %@ for.

Rl R%mh‘p}(@pd b anjbh:p Ypatplplgsgie@edéhewd@ gz{ pR and the integers s,
t, v and m) have the same definitions as originally set forth above for compounds of Formula Ic;

7P is R10%;

R10% is a heterocycle selected from the group consisting of:
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ester (-OC(OR), a carbonate ester (-OC(OOR), a
phosphate ester (-OP(=0 (0OH)2), or an ether (-OR).
w@edvenisxanpl es i nclude the foll ow ng: When t hBCT/US2006/027700
conpound of Fornmula | contains a carboxylic acid
group, the prodrug can be an ester or an am de, and
when the conpound of Fornmula | contains a primry
am no group o or anot her smtabl e nltrogen that can be

rlR)%ttlzed prodru d%\a
g‘r/o A\;Tn nm |v’&ti o& -?ﬁa'

t her nvent'tI on r oc P v
el ecti BH ap prepaﬁfat iedn of Ii gabl e prBdr ygs R
derlvatlve’s are descrr bed, Nior exan‘pl e, Jlép "Desi gn of
ited H. Bund , El sevi 1985; ;
gg‘t J. % Che \) N vol . 4
pp. 12340 1201; ]C &, tpewen \T Qsterb]agud*em' Desi gn
and appI/Nl ca \on of 'i)rodr ugsy i nN Fext book; Nof Dr ug
Desi grgrand Di fov |/4y 3rd ;et@iltl on, edjt, e|f>;h4by C. S
Larsen, 2002, pp? 410 458; and Beaumf)nt et al., ’
Current Drug Met abollsm 2003, vol. 4, pp. 461- 458 t he
R12, R, and Tt pre @5 dofingdde flat Lwhi ch are i ncor porated herein

R14 is PO(O18OERENRE(0-] -thiei PO@RRI-MELi @ an achisakBbOdi nENt of the
p esent inventio (aI ternativel y referred to as

d msnt PD"Y isgma ,Qzan‘pound of Formula I-P:
o A' V.| X,and Y and the variabl es
d ther e|

deN »R4 ., R5, R6, RA, RB and
|n‘tNe rs s 23,V andNm)' have the sane definitions

as ori gatemall set forth at?bve for conpounds of Fornmul a

lc; ZPis RIO *; RI0 * is a héterocycle selected from

M* s 'ctnhemgﬁmﬁﬂﬂﬁ atvsitally mepoAleneqgiod Het A are as defi ned

M*2 isld hﬂn@éemmluy Redptdvk dRQeRHdbxerilr; ; PO(O )2 - 2M+ ;
R15 1sa§ @yl CagﬁQF saklyACHGegal t of: Mis a

ceu acce tab e v ou i on;
RlGaaP%R ﬁﬁéﬁ%ﬁ@m E“élP’IHyfe &gngz %E\%a‘%“é' %ﬁ%terlon
each RF § iridgpetiienfG H6r @] -k yikyl; (CH2 )2 -3CF3 , AryA or HetB; R

eaChR@sd%a’%ipRg%E%’ﬁ chggﬁayﬂ ndependently H, Cl-6 al kyl,

Het B, each R is i ndependent ly H
alternamelm B! Tatbdetfier w@atthﬁ dttechiphpdhreap ey algmgprigs 3-@r 6-membered,

satflaked knon&%lﬁ HRZbHSSALY coRinil a hagedidie ihieih fhetdponl heteroatom is
seléctedai“r:r%nelq (S Bld gzhégtﬂ@ S Q?Jpﬁ&[&u%ﬂmefd% ﬂtﬁog’S(O&r

R19isHorCi6 alkyl

R20 is H or C1-¢ alkyl;

R21 is H or C1.6 alkyl;

R222 and R22b arc each independently H, C1-¢ alkyl, (CH2)2-3CF3, AryA, or HetB;

R23 is Hor C1-6 alkyl;

R24 is H or C1-¢ alkyl;

AryA is phenyl, wherein the phenyl is optionally substituted with from 1 to 3 substituents each of which
is independently Cl, Br, F, CH3, CF3, NH2, -NH(CH3), -N(CH3)2, -CN, -OH, -OCH3, cyclohexyl,
ethenyl, ethynyl, -SCH3, -S(O)2CH3, -(CH2)1-2-SCH3, -(CH2)1-2-S(0)2CH3, -NHC(O)CH3,
-O(CH2)1-2CF3, -C(0)CH3, -OC(0O)CH3, (CH2)1-20CH3, -C(O)NH2, -C(O)NHCH3,
-C(O)N(CH32, -C(O)2H, -C(0)2CH3, (CH2)1-2C(0)2CH3, -NHC(0)OCH3,
-NH(CH3)NHC(O)NH(CH3), phenyl, or benzyl; and
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saturated nonocyclic ring optionally containing a
het eroatom wherein the optional heteroatomis
waedoeotsie from N, O and S, where the S is optiPCEUE2006/027700

oxidized to S(O or S(O2; R9 is HorC 1-6 al kyl; R20

is Hor Cl-6 alkyl; R2Z1 is HsrC _6 alkyl; R22a and

R22b are each i ndependently H d -6 al kyl,

(CH2) 2-3CF3, AryA, or HetB;, RR3is Hor Q- b alkyl;
HetB ig@ - of & mqanrec@gpteg)aww rmgﬁ;pytmnqng frgn @y} hetaapriquesi snlecttehﬂdrom N, O
and S, P8y khe |h$te1@§l{)ﬂr1§iﬁb&in§)/s o%ﬂ(hﬁﬂ}‘ %HJtﬁﬁed\Mﬂhh'roﬁnr 0818 Lhdtidents each of

which %lﬁﬁi%ﬁén&éﬁﬁ_l}‘ EF BE %Cﬁ{}_f )g%’(%ggﬁ E@q 3R, &%3,
cycloh@iy& Iet(liﬁ@;( ﬂhynyérﬂgﬁgy TS(OE H9>ﬁ 2) L—@@ﬁtg?n '(CHQ,(]@ MHB,
“NHC(O[QHER-Q(LHZ)1 SORR, -C(0)CEH2DCO)HS( @ﬁﬁt@cmtmé%r@lﬁ -C(O)NHCH3,

coNPHELE Bt Qs R AETEES T o gan

“NH(CHBgNECEINGI(CH3 ) phepylyor berzry 0) 2CH3 - NHC( O) OCH3 |, - NH( CHB
) NHC( Qe iR odimeR MY %mseﬁ{lnaﬁ%y(bmbﬁﬂgéﬂﬁ’ﬁz I1sSa &m?%ung of

nber.ed heteroaromatic ring containing from
Formuﬁé?e ¥%'Bns selected fromN, O and S, wherein the
Vis-CRlgtier oaromatic ring is optionally substituted with
X is d‘rom 1to 3 substituents each of which is independently
r, F, CH3, CF3, NH2, -NH(CH3), -N(CH3)2, -CN,
Y‘S'Olgﬂ OCH3, cycl ohexyl, ethenyl, ethynyl, -SCH3,
Rl and. @y %@l—@depef(d@l@)sﬂec’f@’-fme grot(p@lelQS)lSIthOG(}'@Qe@l-l&bgen and C1.4
alkyll\ll-|C(O)Cl-l3 (XCHZ)I-ZCFS -C(O CH3, -0C(O CH3,
( cg O NHCH3, -C(O)N(CH3 2 ,
Als Phe'@?é)%?fl?“y S‘%(St‘jytzd el roip ¢F123 §‘ﬁbst ﬂ@(f@jlztﬂach is indeepdopibapatpeen,
C1;4 aiybECHN) NHC( O) NH(CH3 ), phenyl, or benzyl. Anot her
r10* jgnbodi ment of the present invention (Enbodi ment PD2)
I's a coapoynd of Fornula I-P, wherein: Vis -CH2 -; X

is -0-; YRAs.-O: Rand R are each i ndependent | y
sel ect %@lhe group consisting of hydrogen,
hal ogen, h 4 al kyl ;

R14
R12 is selected from the group consisting of hydrogen, halogen, oxo, NO2, CN, OR3, O(CH» }iCF3,
CO2R3, CONR3R#4, O(CH2)}NR3R4, O(CH2)yCOR3, S(O)yR3, SONR3R4, C1.6 alkyl, C1-3
fluoroalkyl, and NR3R4.
R14 is PO(OH)O- M+ PO(O-)p -2M+; PO(O-)p -M+2; or an acid salt of:

>

e b 19
4 Ly
O N > N
/ aN-—RT62 N R2?a
R15 A e} )
R16b R22b

or ;
M is a pharmaceutically acceptable monovalent counterion;
M2 is a pharmaceutically acceptable divalent counterion;
R15is H or C1.4 alkyl;

R162 and R16b are each independently H or C1.4 alkyl;
R19is H or C1_4 alkyl;

R20 is H or C1-4 alkyl; and

R222 and R22b are each independently H or C1-4 alkyl;

and all other variables are as defined in Embodiment PD1.
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A is phenyl optionally substituted with from1lto 3
substituents each of which is independently hal ogen,
w@eoo7d1hkyl , or CN; R1IO * i S: R 2 is sel ect edPd /0820061627700

group consi sting of hydrogen, hal ogen, oxo, NO, CN,

OR3, QCH2 )tCF3 , CO2R3 , CONR3R4 Q(CH2 )t NR3R4 ,

Q CH2 )VCCRS, S(OmMR3, SO2NR 3R4 , C _ 6 alkyl, Ci1-3

fl uoroal k and NR 3R4 . R4 is POOHO I\/HrPO(O)Z

- 2Mr; eyt ylzbodmt of tye pegsent Biventigm(BmbodimenyiPD3) iaa compound of
Formuje iR, mﬂ&auh cally accept abl e nonoval ent counterion; M2
Rl4;d ggdpﬂar%naceutl cally accept abl e dival ent counterion;

al kyl ; 6a and R b are each
ﬁ(l ndependent l/y H or C} aI kyl; RI9 is H or Cl-4 al kyl;
THH @m kyo; Eezcas R22p are eac h
/i n wndent | A/ HCI - 4 /a nwand af er &ari abl es
*“ are as deff*fied in Errbo'éI’Frrent PDI . Anpt helt di nent of

the present iavention (Enbodiment PD3) is a compound
Formul agi<P, wherein: R | nC*aC| d salt of: and all
4t her wariabl Bs™are as define Efyédment PD2. A
éﬁ/a\s\s,@\f t h&:%r ecedhpgrenbodi rrent ass. C8) includes
HsCHZ‘&onpounds, of Formul & | - P,orwherei rP t he “aciyd salt in the

I oride salt; and all
and alfel {;Hrffabl%r@zts edglin‘a&rl glsEanZDoHﬁﬂgﬁt in Embodi nent PD3.

ot her

Ph ar is Ogﬁlr’ Pireeqiog epbosineat @%ﬁﬁb@@l‘%’(“e"b‘@ﬁlﬁ?@ﬁ? SAernguial-P,
whereip tigaicit adit ie tHedefinitiom of R14 ke hptr@tlloti@ssatifand Eothdd v@RbleOFe as defined
in EmiesehifRd i n Enbodi nents PDl to PD3 include NHA4+,

falr t()rar: glh%‘ltagérlﬁlﬁagé ac%ﬁpya éeon)l(%offakelr\ll?counteréoéxs El‘é"“)gsulta(glecfgr use m the
prodrugy @fsl(ehwnmyinsetlwlll) BrebddineaniPe Yo PIsiodlidd eVt ySkalienetal cations
argi ni.ne, histidine, and N nethyl-D-glucam ne.
(g Bgfi ar ke )-@ndiraliansdiom aligylamines.ighievabyiamiass ®&. (M- ) i ncl ude
tris(hydfgtynizthanaetaamizes), oAdidiel l&ﬁxﬁh@ﬁrglﬁfﬁa MiEBEigs! bh i nledhry1-D- Elucamme

table salts of ba phar ceuti cal
Smmb%é‘b"é’%‘ﬁé’ﬁ‘f“éﬁ“ﬁﬁr?&%?r@ﬂW%?dﬂ%de ge% t‘é‘?qlt&*?%l)PhWeUtlcally

acceptable salts of basic drugs (pharmaceutically acceptable monovalent and divalent counterions) are
described in P. L. Gould, Int. J. Pharm. 1986, vol. 33 pp. 201-217 and S. M. Berge et al., J Pharm. Sci.,
19717, vol. 66, pp. 1-19.

Acid salts suitable for use in the prodrugs of the invention described in Embodiments
PD1 to PD3 include the salts of organic and inorganic acids. Suitable salts of inorganic acids include the
salts of hydrochloric acid, sulfuric acid, alkali metal bisulfates (e.g., KHSO4), and the like. Suitable salts
of organic acids include the salts of carboxylic acids and sulfonic acids, such as alkylcarboxylic acids
(e-g, acetic acid, propanoic acid, butyric acid, etc.), fluoroalkylcarboxlic acids (e.g., trifluoroacetic acid),
arylearboxylic acids (benzoic acid), alkylsuflonic acids (e.g., ethylsulfonic acid), fluoroalkylsulfonic
acids (e.g., trifluoromethylsulfonic acid), and arylsulfonic acids (e.g., benzenesulfonic acid or
toluenesulfonic acid).

While not wishing to be bound by any particular theory, it is believed that the
compounds set forth in Embodiments PD1 to PD3 act as prodrugs, wherein the compound is relatively
stable at low pH (e.g., pH =1 to 3) but will convert by hydrolysis or cyclization to its free base at
physiological pH (e.g., a pH of greater than about 7), thereby releasing the active substance in vivo. This

reaction is exemplified as follows for a hydrochloride salt:
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described in P. L. Gould, Int. J. Pharm 1986, vol. 33
pp. 201-217 and SSM Berge et al., J. Pharm Scli
wa2w7/o1asel . 66, pp. 1-19. Acid salts suitabl e POF/USRE6/027700
in the prodrugs of the invention described in
Enbodi nrents PDl to PD3 include the salts of organic
and inorganic acids. Suitable salts of inorganic acids
i nclude the salts of hydrochloric acid, sulfuric acid,
aIkaIi net al bi sul fFatgs (e. , and the Ilike.
Suita {s of dgrgénic @%ﬁﬁ%”FHUWEHHQ%he salts of
carb y\1c acV S\ang sul fo ; ch as
al kyl @ﬁ\oxyllc deoNds Qerg.,1@cetic i d, propanoic
aci dg' butrgri c acid, .),NT1 uor oal ylcarboxllc aci ds
(e.g., trlfluoroacetlcRatlfﬂSCl ary)earboxylic acids
(benzoic acid), alkylsuflonic acfds (e.qg.
et hyl sul fonic acid), fluoroalkylsulfonic aci ds (e.qg.,
trifluoronethylsulfo acid), and arylsul fonic acids

(e. 9. benzenegsul f onilc id orRY enesul fioni c i d).
Wi |A€ W
t heory, \ s be

hourrd by |any pasrti chH-ar HN—R'

that theg Npounds get korth in
Enbodi to PD3 act as prodrgs, ? gnp t he
conpound i s reI atively stabl e gady hemmiph (e. 'E; Y YRy ss)
to 3) but will convert by hydronS|s or cycllzatlon to

its fr MC P
 great e‘?se% Ean E %p‘%?ére 1Her é ?/'1 e térédse‘lgjﬁ’dnﬁlﬁjg w%tg[’ﬁa(}%‘ed' and
Stralghg sefswsaEisd M*Pheﬁlwdroqqﬁbog groeps tnplefhng &l isoueensphavingdhg spegified number
of carbiof htbﬁWSCcmeonEI ub@ddabﬁ@hitf@ﬁé fdLalsd h&uﬁ%réiﬁ&ﬁhrﬁ@éh@ﬁt@heesﬁ&mﬁhon

e mofBER B B K iy oo AR TP el et BeCE, o

may beygpipsseiet BORT r Gblpf?stCHn @wuumy@e adptesinged frp 18y~ on EH GHYCHIEH; , etc.
“C1-6 algdTtiof I'@ECaulkiid foreRantpi; Medns Hiicafd braGeHalEHAlnya Iy 8 @6ups, including all

isomer& @Wn%’th@stpbcqﬁe%l nfuﬁlf)er %1” &MJOR gt]lEany pél %glﬁyl lﬂx%?uges aﬁ . %QE lta'{}grﬁl and

I cation, e.g. represente
pentyl I@Q@ers % ‘ﬁgﬂ as ey Shdes t@g@hpe@d Wpromtl etlw}an@m@ctg “C1-4 alkyl”
means P, kal)éeclm&t-a@ylrrﬁaﬁd SERIpGLet andRhethn@! C"'ZCHZC"B but y|
ma egsent e

C){ 6efé1fz ESPTF Sl%y& 5t ré) }/séo ﬂkgflamf‘%d S@‘%lg}ﬁﬁp%n saﬁ,gac{?%ahphatlc
hydrochtpepegipupe nnc&ndaug ehsdmah divingthkspecifirdoupssr of et ntthagihg two
termind] SRTEBLIS attddAMdrRTi.d NEe ﬁl@%é fs'dgfgle NRE/i a ﬁ@@ aﬁr@[{‘& ituted A-
Cq alk}cl:%nl< %”%c‘ﬁxllasz& B lt(i[%e Igz B, A ﬁgg—?& §)@ Eﬁgm@%ﬁi -B A-
CHICHRCHA B 1S P BSY13 ) CRECH ) B ot Grish a6 )-B: g Mcmcr(gzﬂs)zme &ihs term
"alkoxy" représSids a 1II§§Q}I' bﬁfﬂ;‘ﬂeé alk F%Lq oﬁ?ndléa{ég ﬁrr?tgngqugr%l)n ﬁ&BMaChed

e term"a ene’ ers

ﬂ“mg%?ﬁﬁgﬁggyéﬁnd strai ght - chaln saturated allphatlc
hy dr odée tson "afjreayihimeludes bbtl tiangeddnd sir8gietash, unf@iteDhyidEarbon

groups %@ﬁaﬁﬁl{lé a@ %a:ﬁ W@%Fbog Etofﬁ?foﬁgﬁ]ﬁy @olagle e zgllyge etE}ﬁéHe nal
iR A b R el aiw%welyﬂxe%@ B e gy con b
repr eS@N@hb)al KT er BCPE:ﬁHP. l7€3-5 ALSHP - (GHZ CH24UEHA ) Bor example, means
linear df“bt%![hmhgﬁg}kgﬁyl B‘Ouﬁhgi%_&)n{ %%2}13 Eémsf%gglgncludes all of the pentenyl
isomers, all of the butenyl isomers (e.g., 1-butenyl, 2-butenyl, 3-butenyl, 2.2-dimethylethenyl, and
2-methyl-1-propenyl), 1-propenyl, 2-propenyl, and ethenyl (or ethylenyl). Similar terms such as “Cp-3

alkenyl” have an analogous meaning.

The term "alkynyl" includes both branched and straight chain unsaturated hydrocarbon
groups containing at least two carbon atoms joined by a triple bond. The alkyne acetylene (or ethyne) is
represented, for example, by "CHCH" or alternatively, by "HC=CH", and the term "ethynyl" can be
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CH2CH2CH3) - B, A-CH(CH3) CH(CH3)-B, A-C(CH3)2CH2)-B, and

A-CH2C(CH3) 2-B. The term "al koxy" represents a |inear
weoobogsched al kyl group of indicated nunber OPCT/HE19061027700

atons attached through an oxygen bridge. The term

"al kenyl " includes both branched and straight chain

unsat ur at ed hydrocarbon groups containing at |least two

car bon at ons é a doubl e bond. The al kene

represeii gy e H'" 61 | & “Fr@—é alkyrfyt-a rotarsl alyny) foreum@ia meas linear or
brancthi t:lﬁ[nrhmyhﬁ %to)ﬁps H&Vmg t’f@@%arboﬁ‘ Bimt Qﬁ ﬂcﬁf&g_!iz 2lI®F th%gé(r{_t;ynyl isomers,

o °f*ﬁ‘?€ B PLeae ZHIopRY o et (aTrD- Serms such o
“C2-3 Ia]ikﬁ“é(é hat‘f‘rant%ad‘?f@ldﬁé@eaélﬁél n al kenyl groups having from 2

to 5 C@ﬁl&@ Bth@:%%e@lﬁgal E{theéjgg%ﬁlya‘hlllsu&%tuteﬁ’eorl%?ﬂ/t‘ S‘J%Xtttutfd” alkyl,

al | i soners
akylss, gl gfen éndgﬁtyaﬂfroupszr%ura? R PR PRYE! witido 3 substitients on
each cgbmtqw with hife.§peeaplalkyl, €Fp NbleNiA1:Corliyhp pisiny bxo, GNAN3, -OH,
-O(C 1 €lghiigly) C3 Oy cptlbufityg gl s alkShyn) 4220 AIBHAB(CHUGNISS s(c% 23 (Co-Cg

oty h RO o BRYE. P AR TR - R L AR E P

alkyDE{ Pty GodiodnD9E SR ECoceirliai N GyCatlkiledS-Cr wiy BEOMOI(Co-Co alkyl)-,
(Co-CRMBJOjNEANDYC Ac £1k>WJN$1 cleg alﬁMF mﬁs@ﬁﬁl | ene

ROCH W S N N T T,

heterohe]ybﬂuybhe&mﬁrﬁdhdbgtaralkﬂ@m -héferocycﬁ:e G -heterbedeDlatl K ayd-aryl( ano-

means |inear or branched
aralkyl %m%t am%t 18?tom 2 to 5 carbon atons

¢hai n i“
and in 6%‘85 ars e’BFIOt’ & ﬁ‘@%ﬁ‘ﬁ‘i’\} Puch abirosallyh|meagsra dinggt covalent
bond. Hiftoynasebsaiilyoereltssin arlopen eqbynng/ khen 2 ipsomydish yala@iaeliseitiaggiyy an H.

For exﬁxﬁlﬂe SRty ileO) &c%!es;ﬁO(tJ(@) I §Y @i "v%ﬁ iﬂtegéf Bé/finltng the
Ul eas Or R

have an anal'ogous neani ng. Unl ess ot
Presen%etfé 8 F?fta@atumperwétt@as a8 g@ﬁp v equphtoFpret it mmetttat thratagrs|agtjacent thereto
"substituted", alkyl, alkylene, alk al keiiyl and
al kyn roups are unsubstituted & dul stituted with 1
are conagptey! %fﬁ%gftbv £ E@ﬁlt Sorgswarenie in Bartwereat om T wi ¢ Whereih ois an integer
Cl C20 aIkyI ~CR3,Q N(Ci -Ce al kyl)2, NO2, oxo, CN
-Cg al yI C3-C10 cycl oal kyl, C2-C6
equal t%F%H;?r? t@z "&Fkynlyl , Woewsiegeral kyl ) S(0)o-2-. (C0-CB
al kyI )TS(3 ®m (C3-2 (xXSBakkylB (cal“t?(ybg cyclo(ana@l”} Gnad dyylic) g Of MHkane

havmg tal car é&cjaton%épe %&5 lr%%cf lo?f)ut%%clo tyl, cyclohexyl,
°y°1°h%ﬂ sﬂ' eét%| G227 o3bleallgy %wwo}%kk@a "Csg(rlepllyggnd the
like haed daylbgous méeﬁﬁlgs C6 al kyI ) OC(ONH 5 -NH(G-C 6

| k | 1 (13 k
iy kyl )T%E%f) @é%‘ff % F"k" «gferg "886“‘@?‘?‘!%%7 PSORH%&? ’éf‘m“c 6
(altemaéllvkliy' referreéms fluggp éﬁ)tﬁhloro poe (). end ibdst ®).ocycl yl al kyl ,

hal o- dihy teym hey-gkasatily K yivhicihabyoele@bBely Gy edf@ied to as “C1-Cg haloalkyl”

or “halpg%hé't’edr@[t & fo}X @ Irrfé!ir@l lto C@C MI%QIOOI' %f:a}{(lhed gl@ Igl%%(ﬁl (%é%{neﬂ above with

cyano- het er oCcycl e_an ano- het er ocycC
one or more halogen substltuents The term 1-4 haloalky!” has an analogous meanmg The term “Cj.

3 fluoroalkyl” has an analogous meaning where the halogen substituents are restricted to fluoro, and
where the number of fluoro atoms can be, for example one to seven, depending on the number of carbon
atoms. Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2 2-trifluoroethyl,
3,3,3-trifluoro-n-propyl, etc.).

The term “carbocycle” (and variations thereof such as “carbocyclic” or “carbocyclyl”) as
used herein, unless otherwise indicated, refers to (i) a C3 to Cg monocyclic, saturated or unsaturated ring

or (i) a C7 to C12 bicyclic saturated or unsaturated ring system. Each ring in (ii) is either independent
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The term"C0 " as enployed in expressions such as "C0

.6 alkyl" nmeans a direct covalent bond. If CO
woemenswrli |y results in an open val ence, then PECT/US2006/027700

assuned the valence is satisfied by an H For exanple,

(Q0 -C alkyl)OC(O - becomes HOC(O) - for CO .

Simlarly, when an integer defining the presence of a

certain nunmber of atonms in a group is equal to zero it

o, or fiyged ffs o iidgediHid, the ofhes riagjaad wph ree FarEedar ansertrdc Teparbocycle
may bechittaehed fojtheryst af thomncleculenit agXtamor fom ivRick Ruls id d@dblércempound The

fused b1 #4(3/@ c!af%o%cie? ar: sdbgett gﬂ% ca?o%gy%ie.?, g[re%h "%ée(agrcyéhc cargocycle"

generaﬁ}yl('?%eas pp&yito (E](Q myelg r@g sy@&;@' 116 g}l‘gl% Pacl)'r r%xé F?guraatecbcy@pqa@rated and
two adfacdh@cabfon adma hié alﬂh&drb@‘éédigf ﬂhbfn@g@ il e ﬁﬂl@%tetﬁ Q’I Aked®R5 AR Rarbocycle

in whlcﬁl O%PF %élls Sﬁ%irm:ed: %ﬁ tlﬁ%ﬁrtep %/ sa’turzg:tXcF 1s a Falgl. %/t%cg/lfl C)% si/ségjhg% fused
blcychc @bopycéeylg mljgh Ry ring ig l@gzege @fléhe@gﬂeky |sa'turafe@ affunsaturated bicyclic ring

systemC )ACfu@a biéydhc ca@bidydih@ whick 8nd1@48s @ﬁ%‘nf’ﬁﬁ?lfc JRAR RGBirateliR€an
0 uorin

onsalyis B DS BB 8 ilen 0% B A S Pehak g e
cyeloptogyla@yelebuids - (Unjess ibfrwsisgnotds rbopyclsripunsehsttuted picpubsted with C1.

6 alkyl( €)-g alkehlgke Ci.gmitynyCaryl, halogdn ikt O'H (AMbEID oAy Fused blcychc
o0.as ."d -C 6. hal oal ky

B RS 02 L0001 800 L G O T S e
ring is patuatede dnsatukapd, wittoattachasntded dnp edbaapwethatiréshltsom e starle compeund.

RepresBi@htR6 8Amp DS thil B heludde foﬁ&vﬁh .C1- 4 hal oal kyl " has an
anal ogous meaning. The term"C _ 3 fluoroal kyl" has an

tuents are
| uoro

anal ogoys H Ng ~he hal.ogen_subs

B e
atons ean b or “gXxah e gn .

t he nunber of carbon at . abre f,I uor oalhkyl>s

ng on
i ncl ude the series (CH2) 0 -4-CF3 (i.

trifluoro thyI 2tr|fluo oet hyl ,
3, 3, 3- tr| ™y-ear bocycl e"
(and var| “b yc ict or
‘car bocycl as us her el, n, unI ess erw se

i ndi cat ed, refers to (i) aC3to C m)nocycl ic,

sat ur a[thedarrﬁ) r‘arjblﬂﬁaﬁirsub afof@tid thdh@- L p()lbficarb@:y@rz rfn@ sygtla%s wherem the
1nd1v1d9§1 %XrgécH&?:%%%sulﬁ e ggl?'%%sysr%esm?ftalr’l ﬁarsfg Q4 rt%aﬁ%%?oyefiﬂgog% Y%a s18$le bond.
Smtﬁbl?)iﬂfy aps Wickufie phemyd nephifferh and M@enséml each ring is

sat ur ateed r‘hetb?&%lw&td&dnatﬂ;ﬁk&h&&rf bRs M§4h@t61‘3§@5)611@’%r “heterocyclyl’ )

R SN T e
7-to Iyingryleerad dicyeliclipe sistewswisaren ercls tikssia (i) of independerioh ocfjest e pr

br1dged with, the b€ rtn@ rof'fimgfs Hﬁfédclhﬁr%ﬁ%a%u&te@%? BREYHEHE n@8R %5@30&/&11(: ring or
IC ring s

C
biyeli e o SR fug G apedreBpotn St i SHRFOTB BL R et
hetefowﬁb@ircfa@ o Nap endhanrdedalbyce @ficakboo Btotk Ghe mengsyclinriigtepically
contaik hifGhsSAS E8Mn afdud #3 ad nla gxr;rng @pﬁﬁrﬁ%mg L\Qezitsﬂav%érﬁ& SIRE); and

whereug %&yg)P%(?ré%?%? &lgfd]lltroggrp afrilﬁ éu g\yg%t%?ﬁtonlﬁsl? gglgrgfirll? ogdlzelzds and any one or

more of the nitrogen heteroatoms is optionally quaternized. Unless otherwise specified, the heterocyclic

ring may be attached at any heteroatom or carbon atom, provided that attachment results in the creation
of a stable structure. Unless otherwise specified, when the heterocyclic ring has substituents, it is
understood that the substituents may be attached to any atom in the ring, whether a heteroatom or a

carbon atom, provided that a stable chemical structure resuls.
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bi cyclic carbocycle in which one ring is benzene and
the other is saturated is an unsaturated bicyclic ring
waeymrenms1A fused bicyclic carbocycle in which PCEUS1006027700

i s benzene and the other is unsaturated is an

unsaturated ring system Saturated carbocyclic rings

are also referred to as cycloal kyl rings, e.g.

cycl opropyl, cyclobutyl, etc. Unless otherw se not ed,

car bocfRpss ofherviss spesiiedlly metedasnlys upssbstinadaer apyt ubgtuteds’,
cycloadidyk yily] an@hetbrds@mlelgroufs ad tagitlimtedbnysubstitiald 0 eed MNrin, Gl t6Xas

“subst&t&i-’@i@ &ycﬁ&t.ﬂk&lh e‘stE’tﬁﬁgd RlE Y %&sﬂr&[ﬂé@ﬁéﬁrﬁ&ﬁg a‘f‘%@f?&x (ECJ 1ﬁaude
re

ose lic carbocyc es I n one ring
the cygjie gaun éonrqlrwgg I foReubstitveits injaddtiando tha peinif aticignont o the rest of

the cotdprsiad. Wreidrgtlly, théistitstiténtRed WeRBd Kb the Bious AhiBIORc18deRBut iD ALt limited
to, halb Qﬁ%i{)%lk&pC?g %ﬁﬁblll %ﬂ% ﬁly R&\Bréﬁ %I—IIV W%SC_T; C10
oW ng: he ‘te

evetofilg EDIR BT e T Al DS 2o CagonSOn

2(Co-Gyallty®rECo- (Ehdk:d)(]ﬁoﬁ‘ﬁé HNCNHY a0(Ce dlls gy CiFs, C?U"@mlsﬂ)c(o) > (Co-
I i e

) S e S G TS R R D S

alkyl)(b@(@aNH 2 mwagﬁmyhetercamﬂ hbfiexobiesiyjallerh phlo-atfh @alb-gnakkyl halo- heterocycle

halo- hetEl@&}@Fyﬁ(k‘g’/P Eﬁno {0 %aﬁ@ﬁrhlﬁ}l' é%hﬁ) HeRES G and 'é -ﬁe?terocycltylalkyl

( Pet er'ﬂ}uggl:sl I%Hm%fl 8"0@’ tlfg %%/t XJ zgétcﬁlslgls e%efrgcg/cle canbea
cycloalkpis(agw evatopentyhonwyelylsixyly, an pmkye. gOPhe(l}’lIO) na@hﬂaﬂa lot ®heferocyde (e.g.,
heterodgl) SRRIFRRI BekeRistAGhIeE with Frgmsl)f§§ Mtlt\}(@ﬂé &h%f @ﬁ&hls frfdé}%ﬁ&eﬂﬂy

halo, dl' ééal% edrl?ggﬁ?f)er}\?ﬁ(% cqqaﬂpr%;zl ﬁb% §‘%t uﬁ’apgd og_Cl Ce
alkyl), &%&t%‘#%ﬂ% Cogroclend é‘Vlr S@Oaf 1o Brdy€Fi-€sri ng

alkylelsv&(@mzc«;mt?@m?ﬁ) mmwo(fcmmau@nt e(%%ﬂgH@ -0& 1T am‘yreaacygd

[ I
ot Eelih LA 8FonCLop BRR, 1PE AR IR Labo fohEIME
-CONHREHElYD. FINY Gy @ml)nycf.@mﬂaﬂﬁ@)zﬁﬁ -Cedist), d8eCsar bon
alkyle@) @) 10 CR @Ik 1), IWHSNBORORCE YIRYIS alhﬁl@ﬁ%'lﬁl@l)ﬂH@(O)NﬁﬁﬁtCs alkyl),

s R LR RN e B Salbre b Gt Sharyrce

alkyl)lﬁiﬁ%@b@tﬁ aligilbiplenyl. @lenzpk more of the nitrogen
het er oal a‘ﬂ&ﬁer eXa !1 %@thl!lt&h%g ryul?s?glted %%§ élbst%uted heterocycle

ot herwi se speci h%
can be g cycipefixtfe g cya}werﬁé%fryelab%w ap ala Bo ahearl@mapbm ogielpterocycle
(e-g., athbtatoaigt) haddfin@itereinaabatitused |mmtﬁbm 1a6 8 giibst@fenBfeadh of tvaidh 8

indepedehthCtIUBLT, AR, €85 NeLNRIHESS), %E'o%g CN'h B, td?ﬁhf %fcléyhexyl
e AR S B or o I e 0

-O(CHp he(F3.rg(0)iHe -0€(0)aH h etCehpad 0 fC(@)NH, Hri0)NHCHE, -C(O)N(CH32,
-C(O)PY, O cﬁf@hdf hetn R 8t@hta; cRef et L Wﬁé}%ﬁﬂcwgmgqgg/ phenyl, or

resu nl ess ot herw se specifica ted
benzyl' ynsubstitut ed" or only "substituted", cycloal kyl,

aryl ameed@tses @.E(?s)d&hﬁelﬁf @H%Stﬁft&i dﬁ'ﬂ%‘ﬂgfi tsidstiud 291, or substltuted

heterofR g o] SEhop oS BEGeRlnh putg by PheEna T bt e
substml*?@tsew@wl@ ar}éfe@ ipherehidetérdan’L ionigtaatgclylhe cyclic group

cont ai Satufh@edfhét@ﬁbleh& f&n%@ste{ SrRHeRrob1RAd, tHe At b Qk A&

of
heterorgfohc gelnelfally‘;Jl }e ers to re;rEe‘u:-:roc:ycle as c?eﬁned a%ove in which the entire ring system (whether

mono- or poly-cyclic) is saturated. The term "saturated heterocyclic ring" refers to a 4- to 8-membered
saturated monocyclic ring or a stable 7- to 12-membered bicyclic ring system which consists of carbon

atoms and one or more heteroatoms selected from N, O and S. Representative examples include
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the conpound. Preferably, H e substituents are
sel ected fromthe group which includes, but is not
wo pewrvess1z o, hal o, G -C 2Cal kyl, CF3, NH2, N GP€TZES2006/027700

al kyl)2, NO2, oxo, CN, N3, -OH, -0(G-C 6 al kyl),

C3-C10 cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl,

(Co-C6 al kyl) S(O)O -2 -, aryl-S(OO0 -2-, (Co-C6

al kyl)S(0) g- 2 G alkyl)-, (Q -Co aIkyI)C(O)NH—
pxpenqqglld_p@(amyl 5, 2281 py@olgqquy pyrgngdmj(lwlda@ﬁglykyxa;@(d@yl,
isoxaz1@thyt, mGfphalingy t}dXot$Bbtinyl, (o8, aéowdz),ﬁlégu ufel @traAlde¥inyl ¢or
tetrahﬁf&%r al kyl )C(O i _2(C0 -C al kyl)

f ONH, aryl, aral kyl, het eroaryl
het er déﬂgy@‘paycpna'q‘tlks),fprm mther.sabsﬂ of tlwéxp‘rgmgyc@b kyl, the term "heteroaromatic”

(alternfxblely “hk@etr@ii*ﬂ@)é@ﬂe&lly 'i@ér@to Q&&Et@fo@ﬁ:lé(hls HémbkWove 16 %ANRA 1R k¥re ring

systemC(X/ﬁlQI%r ﬁlo 0- O opco'l C(fqua a k Faltogl%])c&gng sast%g]g? tetnat léeéeroaromatlc ring" refers
as- oréyw@gn@g]eqkylpnocwb gmpm@tmre]g opg Ylto 12amemshebsitbicyelicerdhich consists of carbon
atoms &iﬂtoﬁé &Gﬂ(ﬁé l%té?&fbn@ %elébté&)ﬁ%hlqald%h s( ﬁl tHe @as&MQLtQﬁ’ﬁQH Melter@a[ryl rmgs

consi i DU ol L. i, PO PSR i e 5o
fOﬂﬁat@UbE@Hrqsﬁnt@Ue watnhleff oidpterbatbpaty: rmgb&ﬂudawﬁf, pegégl m&l\agnyl
pyrum&ﬁj'lCﬂ}rlﬂaim'yﬂﬂﬁ‘eﬁﬁ'@&%ﬁl&hﬁé@?&h@bﬂol@ fufan@, A NCIE olyl azol I
tetrazolyggx'gazo]éjl se?xa@ % O%?W’P\l; thezol&lsatge%o &aﬁﬁhmd@@l}%

al ke nﬁepre@@ta@& cahrhpjen\olf bicyc8¢ it@eR I} in€luds batdstriajolyl,-nfdoiyl,C
1so1ndcﬁ§yl %M&lﬁnﬁ%h Oiltﬁnd%(ugl qgmgxa@hyhy&u)n’azo'hh&/l r%éfn@l c&mﬁanyl

150chmné(;%)%tahyc% 1W|q)1mohréf @ngydrow@oé 1 1@q6mglfq}(§,| ),

(G -C6 alkylene) QG -C 6 aIkyI) O NH ,
2,3- dlhy@()l@ﬁﬂﬂ(r@yl Q?)aillk/ﬁﬂo))cnzo-(;(l@ok\ﬁlﬁ X y |1ﬂlﬂa2.0(2' 1@()@)%2\201&3
%ﬁg(: 2(C| C 6 al kyl) (Ci-C6 aIkerne)C(O)l 2(G-C

“NH(O O (G -C Pkyl), -NH(G-C 6 0
(ie, al kyl NHG(I@HHH([ Gldidkoll @t k@p )Wﬁlﬂantextslwwug@fé is

s SRR 1 ) e Rt

car OHA@ménot her exanple, a substituted cycl oal kyl,
subst iUndseekpEsy! statédito Tl Bnlrbudy netnBREQHOENC £ p&adlly BEAY
unsatuGi@ m@l#&yéxmg Ble gmﬁulgymﬂa@@ﬁ@ﬁaém CeENB gh@xrx{e)s to gﬁmf’m&e

(e.g., phenyl or napht or a hetefocyc
CYCth‘ﬁ‘é‘il@}eoaélleD)Z@Iﬁs defined herein substituted with from 1

to 3 supsd éxbﬁéﬁ;ﬁl s&téﬂ&&iﬁe @(fntr}!_\?' Aargss iR BRARNHE MehYiv For
example d_lfegfo&ﬁ]%d’escrl as ﬁ%rg(%}lrmg fécfnh %ﬁ%etgrf)hé‘ﬂi/ |me)ans terocyc(fj\cl:an

contain_1g2,3)cp eﬁgeroator(xs(}!gs 3lpo ndgEp3! that afyGeize kitdd 1RreinSdB)dR GiEhin its
scope alllNEie @b@ﬁ?ges with fedd rgng} | Tl%g:ﬁ'g’r exampgé, Q)ﬂ%cy MC% as

" ©) O N(CH32
contamlr%%a!zr% 1 to%%e@%%gg %@% t)) Fncﬁ% &a@eg%reo%_&%lms
containing(tCHBIMPIGIG) Nei(4dteBroatomphien § heteroatolog A oy} hetdPvaafnar T @t

heteroafffsS1 [RterGatiAS b hétéi@eﬁ@ﬁs § QLiersOIRd bﬁéil'htlﬁgro%%ﬁnl 5 O&L K¥lner example, an

Stituf
aryl or fslel“tlet%gmyltdgstcr?ged %s Xptlona?ly subst?tuted with "from 1 to 3 substituents" is intended to

include as aspects thereof, an aryl or heteroaryl optionally substituted with 1 to 3 substituents, 1 to 2
substituents, 2 to 3 substituents, 1 substituent, 2 substituents, and 3 substituents.

When any variable occurs more than one time in any constituent or in any formula
depicting and describing compounds of the invention, its definition on each occurrence is independent of
its definition at every other occurrence. Thus, for example, when V, X and Y are all -C(R5R6)— (see

Formula |, e.g.), they may be the same or different. More particularly, in one embodiment -C(R5R6)— can
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heterocycl e are those set forth in the three preceding
par agr aphs, wherein at nost 1 of the up to 3
w@amspiBuents is or contains aryl (e.g., phenyPQT/US2006/027700
heteroaryl, or heterocyclyl. Saturated heterocyclics
forn1a subset of the heterocycles; i.e., the term
saturated heterocyclic" generally refers to a
be sel éﬁyoc e as defined above in which the entire ring
e se e§§? %%Het%Fﬂ%ﬁa 4 - Hpah (podjeicpse yheramrasy el apssile
combiffdtienstof VX 'asdY Lindidg bhetoelintydad Ve X £ngE -aref e\rs_m ax 4-
- oe red at no, Ln e [-
Ny kg S (A
CHQé%rb%%zd¥on§Héh% é@mbﬁ'ﬁbTéHKGﬂékdﬁfdﬁb é@féﬁﬁé@zﬁmmhp

forth. N, O and S. Representatlve exanples

i ncl ud |per|d era2| azepanyl

pyrrol 1|§1p Wbmaﬁ’y%é’g ﬂ{% Ftﬁﬁ‘eﬁv [ ‘? THRIERR S e AFtNssible only if such
“mwmmﬁaﬁaﬁpwuhyﬁhcmsmmabol|d|nyl mof hol i nyl,

thio ”Dflﬁtﬂé?}n'"ﬂﬂ‘;gtltutw'" (S ok lnpl lNhlGlll § q ﬂnﬁfy%luﬁsquumé lyith %He or more

T A ) A

and mfligtlesubsipgior Gnclidirg multipiesubssitunivg hﬂte&ﬁrﬁﬁsﬁt@)ﬁ&tﬂeﬁncally allowed.
The tex&@'hgl@rﬁt@'aets uyﬁlh}!remnx%‘én?s Q:% dund o3RI v\jE]eg %ﬂorﬁgllﬁﬁetreotf(%ha%ﬁlrther

[ud cle as defined ove In
incly ?;75&0& EeHEPSiRhERelE Bl pepd Pssnoawowﬂqamtemolecular
ﬁmwsrlng system The term "heteroaromatic ring” refers a

- Or R Wﬁét%te%%%ﬁxl%le n%e%s a co{nlggunfl op tge %wer@o cg mgzﬂt thereof

N } qgnbere bi cyclic consi on a
in the IRHYOT G FEYS attigs féatﬁ%‘ttaé'i‘scfa%%@ Séehwatladhat hadfw Biestncigetle 8. 8. a
solvent an wated tegeé withinsubst i t ut ed heteroaryl rings contai ni ng
at | east one n(trogen atom (e.g., pyridine), such
subst iThasyndns" cdrr betdideend @ubohd lfrsite1thNpsIxd ofl @tachment of a
functichQleFRp bont‘her B%Hﬁc% (gét?{o tﬂeeres’% )(Sft'ﬂ? lnglgcu?e of Qv% ﬁgt%a e tic

rings |nc ude
pyri mi'BPRReunds 9%?‘%1@‘2‘?“%‘} ha"’PﬁPBé"H*le (”éiie m%?t@phlmwnyyl -N-oxide
portiontifstaztotaily depfoted asiyd conveticharoprydentatiyis aephsy | , triazol yl,

tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl,
thiazolyl, isothia I Oand t dJazonI
Represent ative exahples of bi cychle® het erocycl es
i ncl ude benzotriazolyl, indolyl, isoindolyl,
which ha98ask g£¥hml I|nyI isoindolinyl quinoxalinyl
qui na chronanyl i sochr oman

|nnoI|n , g
t etra Yagétd? %e lrllitlﬁlgﬁl contéallnﬁgmlw]vmg repeated terms, e.g., ( RlRJ)r, where r
is the irteder zmydra@bmq widriable, Y Ri is b S&Iihleldl WihbI8) Yihe vaRb bELRAY UL M each

f ving.as a_ su
mtanct B debehfl, 3 AOGI 0 AP Wl Gy batPo st
exampleyif %1§§d 55(%? Bdpridentiyaelented fion megremﬂonamg ofamethyl, ethyl, propyl and
butyl, thenfSRiRIpadne®” ring is a partially or fully unsaturated
ring. For exanple, an "unsaturated nonocyclic C
carbocycle" refers to cycloﬁﬁkene cycl ohexadi ene, and
benzene. Unl ess expr&gﬁﬂMCSKB¥@H to the contrary, al

ranges cited heyei 3§ ey BC'dJSd:ﬁecH A,

Pharmaceutically acceptable salts include both the metallic (inorganic) salts and organic
salts; a list of which is given in Remington's Pharmaceutical Sciences, 17th Edition, pg. 1418 (1985). It
is well known to one skilled in the art that an appropriate salt form is chosen based on physical and
chemical stability, flowability, hydro-scopicity and solubility. As will be understood by those skilled in
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exanpl e, a heterocycle described as containing from"

1 to 4 heteroatons" neans the heterocycle can contain
wa@2002/0181Dr 4 heteroatons. It is al so under st opdI/UkEDG6/027700

any range cited herein includes within its scope all

of the sub-ranges within that range. Thus, for

exanple a heterocyclic ring descri bed as contai ning

from" 1 to 4 heteroatons” is intended to include

the art, Blgp@f@ptglcql]y@pc@b’&pble sadip ’@Flﬁ@yb’{t e 0ph lp@@d Boaktsgt H}Oﬁ‘:’@mﬁ actl% sych as
hydrocHi6d8 ) sQdtd) ﬂﬁosplﬁteleprsﬂheth Aiyoaboniie, 2hd hiratd ohattesfeat@amg acl such

as mala%e?xg?aée ?nra% e ate s%lccgﬁatez C1H§[I>, eciléegﬁé Q%E{ce I]l@tﬂﬁl%&lim{eom 2

p-toluegmdfohate or@g]gwpqe,éahca}qtegp@sptea@qte ramidgrly QPWMG%%C&]I‘X aﬁée@taalg cations
mclude%"t 40 D@ iim¥ie Std RSdiinh, l}bbt@ﬂlum tdiciumh, ainhnd, BthBimSd b shibbrirein {especially

ammonﬁlglt sg(? S d ecgoB a{%{ %rﬁ% Is reegegr%% aa?t? gﬁﬁ mtvg'[%{gl? %@ the gél s ¥ed Wove
includegutasstuint s;elnms calcjurp @dznwb@mu selise sy IHCQJd?Cleﬁlln the scope of this
1nvent1§%§$r§s§dl' %§ hy&at&%b@ §d1xtaté§81tthe &n@b&bﬂi bftFemmilslc. and 3

subst Ifuen ccur
time iACH Odcoé ﬁ?tpfelsﬁéﬁ’f' N g n m‘r'}d‘éeﬁ %efu or OrruggJ gré% Pgﬁﬁnﬁgﬁ o in the
inhibitianel HI¥ seweisbirmgeriptig tha mpphiddxistoy gethn% pft infgetion by Buman

1mmun9c§ﬁ¢%:1ﬂilc% LRR (A1) 8RCHe A6 akis Hettmiest ok the @E1QNE eiton@f oflcbiBequent

patholog OB AIDR, BBt AL EERR A Soapirbihe onet of AIDS,
or treatfngonprbiehylaxis ef igfedtionbh BV ivalyfitsd ay indudinprput et 1@4“1311 ©r Eygtment of 2
wide ra!}(gé & sﬁ@g $f’ 1@ dtiYn: AfSORRC @&m%lﬂﬁﬂtm (elfRbdth JympEoafabi€and

- CH
s S ST Ploosth LY st T g
employ¥d toXreatrigfection bnBIVuadiengpsipoted peot expéspiett@dIM oy s\;{:h:mexns:as Vlogd

transﬁ;sx%chm%e of bogr:gmds Bﬁtes ac%%e&le sticll. creXpQ,ﬂZe 1o pat¥ntblood during

Surgery. d.s]znqther @(ampledh@presev 1n.ven an algokwe e@p_'ﬁyedg_'&event t&\ﬁ_}éﬂon of HIV

from a)n%gnanﬁ)feﬁdiale GRcEHB/ith HIV 26 her unBhi <hild\or from@h Bﬁgmfe@@d Fardlegrho is

pursing (26 6} st 1o V& QERLNAL LB $ia WbmBlRSoh bHENKEROSAREL of 2 compound
B8 Sttt bl e

es a erm Ssi onI y I f such conbi nations
OfFonF‘é%]&I pr 4 phargpagiyti iy enspriblraielt eel t er m " substi t ut ed”

(e. g , Tha Sothpdunidlo§ Forinhila tdran Be anlpﬂmmrad ihyhedoryatf phagnadutically
accepte\lll\glﬁ saltso %G %ﬁn [F?xgrﬂxacc‘ ldgccéilﬂr L&ﬁg%ﬁa salt"* refbrstDE st S4B E@s@&ﬁes arRd

a hal substjtuent to t i(ent.
effctitapsh o%thmqr@t etFovTIEd PhE S BHSIGEFEINGH CPFTC RS (8 s
nelthem#zh& AP berSvida Ftlbtbritus @hadkcipibe tiwpn®. Suitablp sdls mclmémcdaddﬂi;ion salts
which @%Eor ex%inef g‘i éc])gneq]bz QXx%ga; s%luu@ﬂsofltjﬁéecgm Dt & bﬂheﬂiﬁ@sﬁlﬁ ifbention with a

solutiop gf & pharmacengiraliy eecepatle @rdoqhwlb%wrwéﬂ%lﬁ scld salur acid actic acid

triflucfoadRtiSi®, 6icRRIACidC C&W&he&f)m}ﬁ@i}éﬂ enfpimyrertin lhe present invention carry
an acxcﬁ(glgggﬁx al eEng Ofﬂgrg%g%hc ﬁ{ \79{1&1 tase SI Ipa%le ﬁ ceutlcally acceptable

neans a C O
salts thierppat inghidoplkeadi meell palts ﬁ:a é@ﬁ‘l“r’il o Hoﬁ’é“‘%nb o%lka&nf‘c‘?a?% {naffdl salts

(e.g., Ja@ﬁﬁn‘ o ﬁlaéﬂéﬁﬁm @Qﬂ?f ﬁid@&ts&&ﬁﬁ@ o ﬁll’[a@e org@lialipasds S)chtabataternary

ammomum salts ggg SlItl the case gfu an ac1$1 ?CO%H’) ofilcohol group being present, pharmaceutically

acceptable esters can be employed to modify the solubility or hydrolysis characteristics of the compound.
The term "administration” and variants thereof (e.g., "administering" a compound) in
reference to a compound of Formula Ic mean providing the compound or a prodrug of the compound to
the individual in need of treatment or prophylaxis. When a compound of the invention or a prodrug
thereof is provided in combination with one or more other active agents (e.g., antiviral agents useful for

treating or prophylaxis of HIV infection or AIDS), "administration” and its variants are each understood
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solvent or water) trapped within. The synbol " " or 1
at the end of a bond refers to the point of
wa@rdoaomsent of a functional group or other cheP@TEE2006/027700
nmoiety to the rest of the nolecule of which it is a
part. In conpounds of the invention having pyridyl
N-oxi de noieties, the pyridyl-Noxide portion is
ucturally depl cted using conventi onal
fo ‘“CIP %Yé"’é%‘t"éfh? Gorepount s ProdrugARdaihen agpats et spae Epe or at difforent times.
When feaginng$ a cdnthinatlar dradingnid@éd 4 iteis@nsting) tkakan ibB gdntifiEBRd together

ina SIMaoﬂlgog;tﬁoﬂ%%%dcah B¢ MciniSlerth sega(r%?%ﬁg )T o dmg)er e ! ai s the

d ef in eéis klﬁaf% lilea%rr éhe (R campOgiionG is imdendathip egéotfoass aipredesh edimprising
the specffﬁﬂ igeaichtdinwhd sperifict a6, 5, welllidl adylpeo et wherh @dsulRJdifsBYy or

indively 868 oot p 0N R ER AN MBS ected 11 om
the gr %30 P %rélﬁ%eil%‘tallhﬁcmabl?etswwm that thy ngregienspof thephdrmaceutical

compobitibrytyst b&h@&pétm \Rt}x)ea&ﬁﬁ\heb shdRbedREiBLL th 6 lréci{ne%@tlﬁc?%f ab ld e
1 NO salts an

|
ot e L LD B LGP SE e SR
prefergblyzpy liymem ivhp b%fl be@dhfeqweéof H‘IamhitErbselwabm orpggperihdrit8

( 1985) Theltérmi"sfrasglel andsmm ugéa LORE ridthd th Fmbilht §18tiv@cbmpound or
t.e .sal t orm chosen pased on

pharmgc]%l%lcal ag?n FRBY 0@?9 Ls the bé%?gl? %{k??e]d res[pprgw t}SFUteysystem animal or
hmnanﬁ% Pdeing Gﬂyglé by ¢ r@a%cthsroveltﬁbmdlrlan,ynedmgl daitbi orbthenmidieins.t Dode

embodbﬂenf BRS fectikd dnhongk it Nihe, @thcally@b@&ﬁ@&‘xﬁ%{"qﬁ] thé’allewatlon of the

|
oo TR i Bt o
“prophplaeiispllyzetiectivd ppérot’ oraxaphyliicefdierspinptoies ofairecisist badoaditdn being

preven&@' e @n AR 1&'Itﬂér}ieﬁnrﬁﬁé £ 18R BB BE R suﬂﬂeﬁ‘t% fihibit HIV
succi nate, citrate, acet

e,
revers %ﬁi&‘f%‘?%se ont Prrahesh o G51nE SPgRi Eayian gectve amount
When tha hetivertanposmsll (i..yaktive dngpedtbn®3 {sexdimmisered 3k this kAL feferences to the amount of

active ﬁ@@&@iﬁ%% b abkd MG ECiL Al & fh AR eofap!,uld@e but are

t t ot assl| um cal c um al um num
|n|ot hi l}lr:\nqthﬁﬂef&ﬂ”‘aﬁﬁ%ﬁ? éﬁ?ﬁ%é‘gfﬁ‘étw et yahiiting 1Y S veias tapsepiptape, treating
or prophiplenadily iefpdtioe ar)treatRrgefrephy pels 82bit delagihg thi bssel JTWEDS)] 106
compolif om%nmsﬁsmgnam btk @mﬁ }&?%M&%dr?% 258 Wy'z% geagsntﬂ@

cal ci um and amonl um sa SO I ncC
produces copact §f the pritive sespianbithsiest sifs pfaction. Theyroassbe ddipitidreddy any
convenginigh! edny atadsbleobr s i commRELIGSh lﬂfamaoamm@blam ashelividkhod

therapéﬁtlc 1dafs er iig @&ﬁblﬂaﬂ&ﬁ&ttﬂepaﬁ LEI.@ \‘{?eln% eﬁ}% ﬁ%\?g ‘?u?mmlst(ﬂ%g nigr?eu Q&S

or mul
Wplcallyra&r?é&lml%%’gﬂé aoHETRTenE aser selested pp R s thgphosen route of
adminigtrafiecdnd @nanda;d ﬂhblﬂﬁfbuhdﬁﬂﬂﬁ]@ldef]‘}ﬁ lcBRSoyindsiof the m(vﬁﬂ_ M c@nﬂr example,

be adm‘irjhs‘*:c‘erQir SRLY a%{el?'all hfl{f n{g“s cui%neoas 1F_‘eg10ns gnl?‘lélﬂeng%s %raﬁgscular

conse %I cal con ons
mtrastepfablﬁlﬁf;tpog)@r glﬁ@fon mcmue {téla@ha}q@omqp@& or ghetallysiimiye fome obangeitdosage
of a pharfnaddiidB] ccﬁfposﬁﬁcﬁ&bﬁtﬁ@in@ﬁn PreQRB Yhauk St tﬁlﬁf coinﬁ(f)ﬁg bR tional non-

toxic pMacelﬁlcgl?)I Ac]ge%gabla camgrg a%uvan% anclP ve‘incﬂes L1qu1d p}epaqatltogs suitable for oral

administration (e.g., suspensions, syrups, elixirs and the like) can be prepared according to techniques

known in the art and can employ any of the usual media such as water, glycols, oils, alcohols and the
like. Solid preparations suitable for oral administration (e.g., powders, pills, capsules and tablets) can be
prepared according to techniques known in the art and can employ such solid excipients as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like. Liquid-filled capsules can also be

employed for oral administration of the compounds of the invention; e.g., a liquid-filled capsule (hard
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wi de range of states of HTV infection: AIDS, ARC (Al DS

rel ated conpl ex), both synptomatic and asynptomatic,
wa@pa7acBunl or potential exposure to HTV. For BXEDP1086/027700

the present invention can be enployed to treat

infection by HTV after suspected past exposure to HV

by such nmeans as bl ood transfusion, exchange of body

fluids, bites, accidental needle stlck or _expo
gelatin) pentéieing urjp ket HIE Phibe SmPEEf pf Exe@pl 6 iHerementy Ty?“glr ééfﬂsﬂéoween

80 1:1: DWESER CronfdyIRA EL OBASF Parsibay, b) ie apérvyide of cesior @lad bthylene oxide;

Labraso\;\{({aaﬁs gﬁ?/éli)rgcgrﬁtmn W ﬁYv(\)/(Eor«%oﬁh %?rgfsﬁ %ﬂfaaplgyloc 1 ﬁl\a/%r‘?gn I?SLrldes and
Tween §0drpdlyoxyitilylang sayeitas inqpeofeptee Parer&?r@zigltlpqs’é‘é’&ﬁ Ay e Iﬁepéf‘? pegording

to techniled HASWE B tﬁéjarﬁéhdity@ﬂmyrbh@by aﬁexhl@ Waf asanagitf 8¢ bptioealgrwnt

mgredlegcgc%lﬁll BB S%I“Qgﬁy a1d o eo#e sol OéIS %a%rbe g'ru %gcf %?09@1% ?xf% hloa's known in
the art vwreintthe caehier mnmrreqs edaling sqlyfions @lwwwrsolpm%é@ﬁtop eoathng 2

mixtured¢ GHRL Q:E:gﬁlcscsél Flﬁtherﬂéﬁ:ﬂbtﬂfnmf thIH&Ts 6N fdraidd ih Yreparing
pharma%%fl i %O?’l’{?gﬁfé(i’]g |f06 ]use 1]?1@16 Bxgls,egiglfwents on aéla \r/]\pn%e% sﬁ?eﬁl)f%%r Js@ﬁ said
composiyiond ig giogidéd i iy Reminet A ipad Se eb epll B edigiopy editgddy A. R Gcnnaro
Mack Pﬂﬁisfung Eol @%b gndN® Rerﬁ’ihﬁ@ﬂ W h% %c@@e b EFrhdBidSofiPRarina®, 21st edition,
L reC|F|en& iﬂerg&ﬁ% Suitable salts include acid
ippincgf Wit ‘ch may, for exanple, be fornmed by

m Xi nFhacospbunds ofifoghuld ]q@ard@mpmmﬁ@r@foraﬂlh in ag}ogagefwlge of 0.001 to

1000 mgﬂ §hdnPihl w £, ﬁlulﬁarﬁ QJ)&ﬁ'tV\Pngﬁ ¢ 2k dz@l 1195‘ ﬁﬁﬁ@&ﬁ@&ﬂ if dhlvidyd doses One

e S s
doses. Aaotbkr pfegtidilaagfrarizh e 0damp¥umgle: @degglé@en day p1Rky ip IS’églé At
d1v1ded|c¥§§/e§ n{é &r]axglﬁﬁlé Yt 1@151%11@*/\%% gfaﬁhé@n%%%d@@]&ﬂample 36kHbeQtimbistered

orally iy P L GBS b;? tobpiie SH1E P o 0 PEBY R e
composifidagtan berpiogidedsia kite Sorpef giblets SOckpsitas ovntpuass tohly gl 1grgt)xs of the
active nﬁéFd'J‘é k '{Sﬁnl@\g&y\r Ehas, %bi S0, (79 190,156,206 12461304, 4@(’&%&16%0 um

f
e T e b S A0S e i
treated Oﬁ"heasileoﬁﬁ‘cl ddse(levBOdre@renal of ddvade forany partieian gationterse e varied and
will deg%lg {1]?)%%%%}1‘4& &I f!i%or glgrﬂflgatgizﬁt %1%1& kiR sﬁ&ﬂic Q@mﬁlﬁ’& Q}yp%@e& ‘i’ne

e solu rolysis characteristic
metabofip) gahil pirgth of getiop @¥ that C%‘Hﬁ’ﬁuf‘ﬂ g%lerage(, pesy Wegﬁ’a gv}gﬁaf l&ﬁ]?hs sex, diet,
mode ahd B &6t adﬁmﬁnsﬁ*aﬁon BERT Blcktiad, ting tonbidon G relerifyrof the particular

e t nd of Fornula Ic nean providin
CMMﬂwﬁémgg (mt gﬂ%n&%ﬂgaﬁﬂru of the conpound tg ]

T i A g e Slrecfﬂi SR sagf '@? coppaypds of
Fomuﬁ%%ﬁﬁ?n@fonm ohd Bt Qﬁ)td a@EhtsQIsefal ip e drieatgerit bEHBOK fect®on or AIDS.
ed | 1 Na,
For ex%xaageh c?népoantfs OFP Eqrng Iar acian \gé %%ft%% agx'fixu ?egr \Qlﬁelr?r%fa %t}ziﬁgddygf pre-
exposupr oplaypoalxgxgospie, memﬁtlg@mﬂbﬁfe@qwe s of one or more antiviral

agents, 1ﬁqwnﬁﬂ§£t5@tdnﬁhﬂfectﬁ/@ﬁ ot ¥aBcited iteRN s traa[tﬁg 8&¢ fection or AIDS, such as

those dbs'cger St Jdlo%l\ﬂ(g Hg%gp ; OV hte Ll’olﬂe %be Bf/gé‘ﬁa‘p%ﬁ&e PV antiviral

e sane
agents kirfufeein embntatlwemth Weqmppmﬂs efgiormuda ksfincipde dorsraiarls SV gogsase

' mhlbltgl%i (8 DRl R Gddnatbif) %pﬁﬁ@oﬂﬂbﬁ&y with ﬁlsbn&‘x&n saj@inavir, or neffinavir),

nucleoggq.rg—ﬂgflerg%gs%%g?%mg?sg Hx?\g)ét Feagr gk@;gvlr larm me thl CS) r.]cldg{'udgng%XZT) or

tenofovir), non-nucleoside HIV reverse transcrlptase inhibitors (e.g., efavirenz or nevirapine), and HIV
integrase inhibitors such as those described in WO 02/30930, WO 03/35076, and WO 03/35077. Ttwill

be understood that the scope of combinations of compounds of Formula Ic with HIV antiviral agents,
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As used herein, the term"conposition” is intended to
enconpass a product conprising the specified
w0 pgretisent s in the specified anmounts, as wel | PEEUS2996/027700

product which results, directly or indirectly, from

combi ni ng the specified ingredients in the specified

anounts By "pharmaceutically acceptable” is meant

é the ingredients of the pharmaceutical comnposition

““m““r‘?ﬁ‘g ulasus. éﬁth’ﬁéef"i“ﬁ?ﬁ & RFIS eé}eﬂma‘ieﬁertheaﬁqeomg seiestagece pi tg s list in
the abdve-rdférencedTdbjzs @rVOWNBRI0End WHDH2136930) Bif thbjues tin pralslpuae}d

combuﬁﬁB@@vﬂl {)n?fpﬁe[rﬁ%cteﬁlcgﬂo@ﬁésnﬁh usegﬁ ?ofr ﬁ)te %‘batéﬁ%n% FR}EHEH The HRlsantlvual

prefera he o
agents @pcLotheragtp e Wb EBPY P BRPIoNd indprse P%ﬁmatwnmeth@ewwentlonal dosage

ranges'haf n‘egmbms\ae repofeed i the & indBeflg,TeM e@hrﬁblé{ﬂﬁ@ﬁsa@&%scﬁm%ﬂle of

[ nt that
Physwﬂigg' b%sﬁl OB%%g@geéFg eg{tloﬁJ é@g ?B?eéi)a% n’lzt%edosage ranges g)a % compound of
Formulgeindhgse %mbwaqloné fre ﬁ@ﬁﬁ?? ag#hosq st fyeh #hyves cAllgeenthyan gptionally be used
in the fofS efpharREentioaty Skbpladle s, rredl cal doctor or other
cI|n| the effecti anmount j
a "t hgdﬁ ?rg) r{dlsg ﬁ %}'e n;ﬁfmve U0y gdnab ﬁ? by ﬁls Ime%‘xﬂ%exempln f%d 1n%chemel
below. fhe giting peerialsfand reageniy hist dnmgenafing these dinspomigie generally are either

availableOfddh Edn@itrdd bupglided, @th @lAIdHith GRARRT,. %m@f;ffﬁggby i ds known
e

to thosg gljﬂ?e% m, t%? ar? %THowm%gﬂocea?rgg 58? 1%1?1?;%1 %f[yr:e%%%l et %ﬁ 1§s§hss e
Reagelzs% for:@wenw PxnthetissiWilsy Sr one MeedorkT Nelutney h2 aRs©. liaBodiudes

ComprEl@ﬁsﬁN’erDr@ﬁQ: BiRbRhatehs, e LdiNeR WRYRRUN etk @Qﬂonﬁﬂ%henswe

ort L LTV SIPRRS L RS PSSR LD by T TSLE
Heterogsfelieehemjstry atvd Kettijzky sdeh W Beesa(EdsD Begammmifml 1984, el.,1-9;

Compr&féhdn\éq{e'td?&&ﬁg |G?15H11);tr§} B 42 ﬂnkﬁléf(ﬁnﬁ ¢ a5 REJQ SE(g P etrgamon Oxford

1996, voﬁ éqﬁ g S Lo z}ctl%nas WH g(aﬁ algcéoﬁ ¥<)erF,L}|g Va]runleﬁ b—?(g el"he following
synthembmhemennd tremplet dmnielelﬁ/ iltusigative efsemté methadd by wbich the
compoﬂdds 6f the r%ﬁt%\khtfbg il b\é sf/rﬁlYe%rzéleaJdrvmg [n'o&ﬁ' 9&%1@115 th {h%%grﬂtﬁ&c

. (#o (J& (? i nfection or tre

reac ‘%F%gﬂey 2B R Baggand gill baévg&w%o ?rﬁékla‘fésefheaft hw@syferrﬁdﬁ@the

disclosgre eptaimed $n bfs apidicatioha | c, optionally in the formof a
sal L 168008, AL Al R ﬁﬁeﬂydlee%frﬁg%&eamgmeﬁ QALEE 2an e

: rl1tLofteactlve age
ISOIate .PBr ted-fhflesired Ypingroneatioral tathariess. ipgjudingyputron {iiied to flfration,
distillatimaergstazatidngtir@ndtagraphis @nd the W@N$udR Bbiedls dbh blcharacterized using
al therapeutic
Convengg}%k?%gg?{Rllugﬁgﬁl’é%ﬁ%ltc%%{a?%%nd sg%ﬁfedrz{aépeutl c agents. They
can be adm ni stered al ongunpbut typically are
adm ni ster ed with a pharmaceutical carrier selected on
the ba§yeyBf 4 H82chosen route of adninistration and
st anda tical practice. The conmpounds of the
i nvent F&i2can, for exanpl e, be adni ni stegqd,orall y,
HO petOEti er al |y (| ncl ua Q%caﬁsanae PPl RCCHRAS Ar Oy~ O~ A
rave,ggyﬁ,a dntrarrusq/ ar, augctgask hal 1 0] jnjecti o[g r
oe-t—ee?qﬁp by i nhaI ation spr ay or
rectall P i n the form of a unit dosage

In the scheme, Ar is an aryl or heteroaryl group as defined above.
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of a pharmaceutical conposition containing an
ef fective anount of the conpound and conventional non

W0 e0o70138nar maceut i cal | y-acceptabl e carriers, aPfTUs290&027700
and vehicles. Liquid preparations suitable for ora
adm nistration (e.g., suspensions, syrups, elixirs and
the like) can be prepared according to techni ques
known in the art and can enpl oy any of the usual nedia
such as water, glycols ﬁggmﬁé Eﬁéé!s and the |ike.
Solid preparatlons siffeabl e for oral adpinistration
(e.q. pg) r pil .pawH@@Sand tiR BY can be

prepared acc rdi hg @ echn&—q—uee‘—k the art and

can enpl oy sfich sol 3 ex0|p}3ﬁzs as ? es, sugars,

kaolin, lubricants, Bopders, disint i ng agents and

t he Iike. thuid-filhgd capsul es can ééﬁ%be enpl oyed

for oral adm nistration of the conpou

|nvent|on e.g., a I|qU|d filled capsule (hardgelatln)
PO Bacggmilt t he conpound of Exanpl e

36 in %ﬁmpwso%;améﬁ 9%4 MRS c@groﬂengenépulfmglfﬁ 2) and

o1ome ROl Sl i erivatry

ar si n
P& e é*f tappsiged ?ftweﬂefg%e for 18
hours. Gyerparegt! bomide\(dsl) wattien aNded, o iginsiktsre ®fas g Ydr af ajditoydl 12
hours. P@Q 519&943 W tgén%gﬁ%ﬁﬂife% in \‘%@&E tg—\é\gﬁﬁw%g ITﬁe (Hp\!v‘% %Xh%ﬁ Ov)éi’l f0% 25

ol tan nopnool eate. Parente osit
P%‘P%*‘p"é fistpyLethep derape art %fi?ﬁ‘?ﬁf%ﬁ'uléga%f@\&we ths de3ad pipduchvd as a tan
solid. MgpiMerdld329enpl oy sterile water as a carrier and
optionally other ingredients, such as a solubility
aid. Injectabl e sol utiongregiehgTiPsepared according to

met hods known in the art” wherein the carrier conprises
sabbne Iutlon a gluc e solu jon or a sgﬂutlon N

ta|n|ng a glucose.
egcri ption ao for use i-p—prep g
‘arnaceutlcal conpo ons fdr use in théB@resen

ventlon and of |ngﬂaﬁpents ) « OCHer use in d
gonpositionsgs provided in Rem on's Phar rraceut |
Sciences. 18 edition, editedBsy A7 R GCennaro, Maek

Publi shing Co., 1990 and in Rem ngton - The Science ¢
4 edi tion, Lippincott

j ? TIe onpounds of Formul aic
can bé\ Ia’dim’ffmfétoé e@eﬁlml)q 3ichiom-Sdoglagephean & 1 nfof 029820
mmol) B@uﬂr@@QhﬂEfngﬁoﬁfrﬂé@rﬁw&d 0&2 %(18 of Hﬂﬁg)of p&gyuﬁﬁ\@érg&%te RE10 mL of

N-meth Iﬁ‘né?cg{;}ngaesxlaagglgaéeéid a? gﬁg(gm aéntf?g%l\]/_z{tlp%sp]se@%v%eswwo% 6‘r&§}ng After 6
hours, Ie/Mgtanalyriy indicajeddiratithk yeagtion svasionplee. Tbseadivn wis @bid tecbm
temper&IS 8% filARAL A8 bhe @&ﬁifv%gl{e@ Qi BRI ThaR@Gte wd &hléedtﬁg’[hlxoxg th EtOAc,

']
w0 D0 MELONE T, G20 QUL 10 LRdLe O et e
organwdﬁyeEwardpb@aﬁ&@drc@M@@mﬂhnareni sideltecttrs anteptrited ia vidn gean@fange
oil. ThE 5@%@%&1& W-1RsH &I@EQH&)HI% %gerEWc £51 Rf %g@%rofo':nggne}gnes to

trat t
o R e it v,

1H) , 650 0n, hiil), b.7§)@a ), 014 mheDarc1imgH),ngredimnt , particul arly
1, 5 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300,

40 and 500
3-chloro-5-( 3 chloro 5-hydroxyphenoxy)benzonitrile(B-4)

A stirred solution of 500 mg(1.70 mmol) of 3-chloro-5-(3-chloro-5-
methoxyphenoxy)benzonitrile(B-3) in 5 mL CH,Cl, was cooled to -20°C in a nitrogen atmosphere. The
reaction was treated with 5.10 mL(5.10 mmol) of a 1M solution of boron tribromide in CH,Cl, .and the

OH
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mlligrams of the active ingredient for the
synptomati ¢ adj ustnment of the dosage to the patient to
wheoornerted. The specific dose | evel and frequetiyswhe/027700

dosage for any particular patient may be varied and

wi || depend upon a variety of factors including the

activity of the specific conmpound enpl oyed, the

met abol i c sta_bilitP/ and | ength of action of tgﬂqat .
resulting gnksion wels stitrh@inAlgeoldfiesd) %ﬁteéﬁilen a@%‘ﬁlé?"éFemﬁefﬁ’l {rfrowig g khe reaction
was ca@flly poﬁ&’ldﬁto adsstidermuted fvitmstinting, Sidried rhigtre ex@dceed owice with diethyl

XCr

ether. Slg%rf?%xaﬁ% ether exH’%:tsfwere \&/zﬂgéd dﬁ{l\ bri %%ﬂéﬁx&ga&)% I\Q%Sd ?Eltered and

ar con st ‘under gol
concentpgtedripyastb talgtye éhe desired prp@@te?rﬁ ay wélﬁv P pyhick s aw‘gafya‘?'ﬂléw%a
vellow §cdBdt be: mse29f the conmpounds of Fornula Ic' in
conbi nation with one or nore agents useful in the
treatment of HTV i nf e@IERMERIATRAE DS. For exanpl e, the
conmpounds of Fornula lc can be effectlvely

adm gEst ecr,ed vvh%tNher at “p C8f preexpost <
03t - expos CRIrBhhat i ith effective a S
‘ne Nel§ u H\/ aﬁ‘_LLw ral Yyagents, i nmufSiodul afor s,
antiinfectivep, or wMrtines usefu| faonst&galing OH
¢hf ection %r EAI DS, s@é® as tho m sclosed in Tab%[/c3
of W0 01/38332 or in the Tible D 02/ 30930. -
Suitable H 'V antiviral agents for use in conbi nagi on
with the conpounds of For n}JI a2Ic i nclude, for exanple,

; i ndi navir, atazanavir,
| opi nayj ﬁla&&tla&lﬂadl toychawésthtfeﬂ LR HiternBaigg Brianthd synibesis of B-3 ,

from 31{2)e| f(% Fﬁf %ulflég fe[' gxforoe g aca \7Ipreno %\r{r‘? (‘,’ﬁdg“g’ ¥n {ﬁ%% g;ml)ao%g—ﬂuoro -5-
chlorotgiagoiirilel{Bid), {vmwmecbme dasiesroniuptiC2 rrorivhiia 0l
reverse transcrlptase inhibitors (e.g., efavirenz or
HIV grase |nh|b|tors such as
56217368 WO 03/ 35076, and WO
03/ 3501Wmadrler Nlﬁ:nltlbal tpetheu deteritet goldtemidintethabowdepfhe ghthesis of B-4,

from 26010 BPhinS S¢ ﬁéhl&@-%éﬁ@&S%eth%%ﬁéﬂoﬁy)téﬁz&ﬂtﬁl&(%ﬁ\(/as obtained the

antiviral a entls |Sgﬂlg§§r&gru %éors anti-infectives or
desired produst {3 asiag 1ﬁé’?“1w f or eogoi ng subst ances

or to the list in the above-referenced Tables in WO

01/ 38332 and WO 02/ 3093@xabwtgincl udes in principle

any conbi nation with any pharnmaceutical ca@rposition

useful for 4he trsgt gﬁg} of AID$_The HTVantiviral

agent s”and l@‘ @p| 1@ bé efpl oyed in
t hese 'sobi natj ens i rPMhei r ve nal dogss
and regi mefd as reported in the art, iqclu
exanpl e, the dosages described in the Physi @i ans' Desk
Reference . 57th edition, Thonmson PDR, 2003soJine
in these

Lo 3 ‘ ' PRSI HS BYS$61t h above.
Al | age Ettrﬁ:d Séiii’tloﬂ pf 37ir[g€(b Il% rhlﬁolll&'éd)hb@xifﬂh@dl 6 hipfmL anhydrous

DMF lglgear n%ge%%as @r@%ltédywﬁxcl%ﬁlg %@@7%%@ Iof ﬁ)‘% 1@9%9;&&&% @fe &ﬁl@cmg mixture

i nventl on can emeth ﬁ(gg}
was st SSEREEMPOrER G M HEAG R E ‘??H‘t‘iér"?géPé gént s
(aminddSRly1)-D-cREBHREYPDbilohesetaREaOB)) disgerereatak themst@red pttrbux

temperature for an additional 4 hours. The reaction was concentrated in vacuo, and the residue was
purified by reverse phase prep LC on a Gilson unit. Clean product fractions were combined and

concentrated in vacuo to give the desired product 1-2 as a white solid. MS: M+1 =433.2.
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avai | abl e from commerci al suppliers, such as A drich
Chem cal Co., or are prepared by nethods known to

wo bwse1skilled in the art foll ow ng procedur esPGEUS2006/027700
forth in references such as Fieser and Fieser's
Reagents for Organic Synthesis; Wley & Sons: New
York, Volumes 1-21; R C. LaRock, Conprehensive
Organi ¢ Transfopnations, 2nd edi tion WI ey- VCH, New
York 1999; Conprehensi BEAMPLERZS5Synt hesis, B. Trost
and | . Thdredre ngexainplss Jtovel . 1-9 Per ganon, ()(ford, 1991;
Conpr ehensi ve Heterocyclic Chemstry, A R Katritzky
and C. W Rees (Eds) Perganon, Oxford 1984, vol. 1-9;
Conpr ehensi ve Heterocycg?ié%hééﬁstry H A R

3-chldk@s-[2- cthzdxgtsanﬂp@zwo[ﬁe‘gﬁyrﬁﬁdﬁyhnaﬁéﬁmmxy]%fz&ﬁtﬁhewﬁﬁ

vol. 1-11; and Organic Reactions, Wley & Sons:

York, 1991, Vol unes 1-40. The f oW ng synt het i c
reaction schene and;,ex gg are rely illustrative
of some nethods by wh he conpo nds of the present

i nvention can be synt zed, Mk i ous

modi fications to this synthetilc r&action scheme can be
made and will be suggeste ecbne skilled in the art
having referred to the d| psure contained in this
application. The start¢iig faterials and the

i nternedi ates of the synthetic reaction schenes can be

Step 1t SOl at egh.-mpeb pmmetg ﬁ%tﬂaﬁong@;gu ed usi ng conventi onal

arti | AaR o'f‘%b@gxﬁiﬁ Bl it e Giomtny i Har o
anhydjouk BHF Setnitmgeesdokt & G306 waetrated dapwise vtk 19.3shh $0.90 mmol) of a

1.6 M GQINRRE 4-B0G in RRARS., Tﬂgqggkﬁ% 8B %Izc\fs'ssﬁg%]d & 07'%5@ @peripﬁro@ﬂrgltely 20

i R YRS G UBPED SETIEA G Kol FPEIES CATe> minats post
additigy; 3.20ef(3hPosel) $f@aojopgrididelvars adiladdrpbiscdo e atantrac Ehaibutitg

solutiof} Wik ¥irhtf Gt -98°C FRONThiduRs 6%@?9210)10@ tre%ted drgpwme ng 7 Solutlon of 3.16

benzenesul f onam
mL (3¢ %@%Hﬁﬁﬁ% e ?ffmgeg B0 g D feSuEn e ey e I AR ours,
allowigg the bagittoatowtyemotaggné tha traattion fiperhBird 16 viksSto rddiomRERIrY. I The
reactlc;ﬂr\&@hg@ed (vfm IS)mLV\@fsl Ntlk@ N @gseig)nﬁﬂf?gecf tg' ?eﬁr[&é(rtngstc gf t}’lvaﬁ—]F The

stirred for. an di'ti onal

residug was extasted SHes %i#e%toﬁﬁ 3 thg gomptined exteacts gigreaphed Wfb 178 |HCI saturated
aqueoyg e FE)3 badetions and bititrer wd W28 dnitd per anhyinens MeSOu Ailglionebder

concelgngs}?ﬂ}f % fit r&RdLG % @Qg@%g%e op vbfu?c%gx%s %}g‘fgﬁ/ﬁ}f ﬂasLj glgg)maﬁo graphy

red
over S'ﬁf@r@hmoiohﬂeene/%%@mwde 318 B roipetite pigtupi@x an orange oil. IH NMR
(CDClgh RSB GV TSR o hil), B.B4(@(IBD.B)41an,Mixt ure of 1.00 g(6.31
nmol ) of 3-chl or o- 5- met hoxyphenol (B-1) , of 1.28

Step 2: g( -methyl-lH—pyrazolo{S’ 4-blpyridine (36-2)

A stirred solution of 1.10g (7.91 mmol) of 1-(2-fluoropyridin-3-yl)ethanone in 5 mL of
ethylene glycol under nitrogen was treated with 265 pL (8.31 mmol) of hydrazine. This solution was

stirred for 2 hours at room temperature and then heated at 165°C for 1.5 hours. The solution was cooled
to room temperature, poured into CH2CIp, (25mL), and extracted with H2O (2x50 mL). The organic

portions were combined, dried (MgSO4), filtered and concentrated in vacuo to give the title product as a
fluffy off-white solid. 1H NMR (CDCI3): 2.61(s, 3H), 7.14(m,1H), 8.06(dd,1H), 8.58(dd,1H), 11.18(br
s, 1H).

3-Methyl-1H-pyrazolo[3,4-b]pyridine can also be prepared by heating a solution of 1-(2-

chloropyridin-3-yl)ethanone and aqueous hydrazine in 1-propanol at reflux and with stirring for a time
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mol ) 3-fluoro-5-chl orobenzonitrile (B-2) , and 2.62
g(18.93 mmol ) of potassium carbonate in 10 nlL of
wORenIsgipyrrol i di none was heated at 1200C i n BCT/US2006/027700

ni trogen atnosphere with vigorous stirring. After 6

hours, LC/MS analysis indicated that the reaction was

conplete. The reaction was cooled to roomtenperature

and f tered and the solid washed with Et OAc. The
sufficigytq ”r"g‘ﬂée SRERIeEioF HERYCFBIFaRverHop et the etaing syheiralede ., about 48
hours)wiistling waiet dan 2@n bt addéd tb Meldaktion26x e t@frecipitatNakddesired Brodbet which

beQfo1pAL S Firaftl)d 20 nL of brine. The organic | ayer was
e rolae §1hmgrous MySOzt), filtered, and the filtrate

concent rated in vacuo to an orange oil. The oil was
Step 3pur i f i ted-blxy! Fhesh-1HQlyt4AI0[8, ALRITRLIAE [-RbYy RN eT6-BHi | i ga

el w r r ne ' I VE he I r e

Oeh g O 0 SFAER o b Eab A5 e
mL of 3§eton1t1316 quealelgogeg P coo]@d 04" Grin appq)e bathgng aq tpgatetHyvith 63578g (5.20
mmol)(cfDMA#) and 76114 (614% Inkbl) oF tridB{1BMinkD) A solutDA 6M .3d) 6.24 mmol) of
(BOC)%O G4 ﬁigce'é)nftgl'e lQJ:"ll BEL adgem%ﬁ@%mgng%%x&gf@é%?l [tiﬂ’on c§m etlon of

A stirred sol ution
additioy, theice) pash wasrguqyRd gdgheguixture was stirred for an additional 18 hours at room
temperateh Sxlypi eaorydlee hzaniol 4nid e(Biddy whipaktitiFhedGEtweb2MGEc and HYO.
The orgaﬁiﬁl 1%@1" 18 se 0;%%@ drféd fflMégdL}? g&@.%%%ﬁ%ﬂ?#e% in A eo th Fnia {):r%nldg?e]: I’c]>11

treate th 5.
This cr@ﬁe BEershwesHutfiesihy dlash ohro@eR@laphy-oserdilichesl el 4 Ieflhgl acetate/hexanes
to givedid title Ipmducwasa Sdair bil. €l NMRI(OBCBR| 1074(091) 306008, 31 EB(m i AR N

tenp for 18 hours. The reaction was
802(d<?5H)é?J9+($J] oured into excess ice water with stirring,

and the mxture extracted twice with diethyl ether.

Step 4:The an(@énnﬁgd)@@?oﬁnoﬁ% IéquHSpy%&@[s Hin 1 tcﬁb?%iaﬂeg% 4

dri ed t t
vacuo 4 BTN GATPR ol et ool d B0 SR pyenosh
blpyridfer leqarbordip ip 10 saf 41014 was deated! tareflist. beslihenod rigffure dfE83 har.40

mmol) 381038 and 97 mg (0 40 mmol) of benzoyl perox1de was added portion-wise. over 5 minutes as a
OX rh enoxy enzonit ?

solid- 38 el o et e SOV e pe el o
temperfttee E}mdmﬁameﬁlﬁmasthe$mftm@188paﬁl o0C€eliBe 13 remdve priatipihtd

succmlﬂi@cfezangl?heme) we@ on?celﬁnq e@ aguonqugﬁ%ggﬁﬂl lwa£ C&rl!t‘ %d bynfgash
chrom %fafyyo‘mhca gelay l%i‘éc"? ?Wéacﬂfé‘&’h%ﬁaesm Batite Pr(’}iuzt aég S%lldV\HHtT\@/IR
(CDClyp|Li78(s- B 8(.88), 7.35(q,1H), 8.24(dd,1H), 8.77(dd, lH)

3- chloro 5-f 2-chl or o- 5- hvdr oxyphenoxy ')benzonitrile
a manner identical to that described in

(C3
Step 3:| y er r?’é‘tli'}"&)c SlZeshlony e Hrgraze RB A ptdissy-¥meshox@phenokylbagponitrile
265 ngid5)90 mmol ) of

3 chl Q% gmgnn(elzlgéﬁtﬁha? Eo&ﬁaﬁ dgng e8X ¥%1%1e nz o{}%gﬁ-égmmgsultz nyl)-

was_ obt al ne sre

z chlor%wéw Sy RIEIgRY acegile @mda 3 in Example 1), from 80 mg (0.29
mmol) FAA-dhdbr¢-oud-chdgors hodiplyplendasRhAnaRbany) 12 dg ((3ohbeH rNANE%

d1spers{%9 Xaxa @Pl%}g m9q§mc(1)lof%)(tert—butyl) 3-(bromomethyl)- 1 H-pyrazolo[3,4-b]pyridine-1-
carboxylate was prepared the crude Boc-protected derivative of the title product as an oil. This material
was immediately dissolved in 1 mL methylene chloride/1 mL TFA, and the resulting solution stirred at
room temperature overnight. The reaction was concentrated in vacuo, and the crude oil purified by

reversed phase preparative LC on a Gilson apparatus to provide the title product 36-5 as an amorphous
white powder after Iyophilization. MS M+1 =411. 1H NMR (DMSO-dg) :
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A stirred solution of 37ng (0.198 mmol) of

3- phenoxyphenol (1-1) in InL anhydrous DMF under
wordrogsm was treated with 1Org (0. 397mmol ) of PEDUSNAE027700

di spersion. The resulting m xture was stirred at room

tenperature for 4 hours and then treated with 65 ng

(0. 198mmmol ) of N [4-

(2 m nosul fogy Z@t 2-chloro @Jt - br onpacet am de
54705380 5] RS Mt 69 0 A4 POt T TS it G D, 780, 1D,
8.30(dd. eifpesgtidre), foro(eiaddi ti onal 4 hours. The reaction

was concentrated in vacuo, and the residue was

purified by reverse phase prep LC on a G lson unit.
Alternghive 880 & oduct fractions were combi ned and concentrat ed
3-chlofors-[2 @hlu®-5- (QHgiykaeoldi[h @-bis R iined uasthidghendxyZbeRbniiWB615§has also

433. 2. EXAMPLES 2-35 There are no
bee“pisegé’é‘ld"f“‘w{%ﬁ“to 35. EXAVPLE 36

3-chl &r@l%o p-f2-eitreyp By dsoxyphangypiteashio {824 24 b gasiveh flroddey (0.8 g),
and 1 W%%W)@Mﬁ%&}l@@H@i@iﬂl&[? ”Jo@yl(lcﬁﬁr 5aarb%§(ﬁ§’ce 259 were charged to a

round ott%% fla n/%lcue?lglg&eé tgl an P\jer e?& S?tlfrgrs 11 a m I éep 1rfl«%t tae reac%on was confglcted
under gjfrossoipfoBpyddpriaddationet i@emlamamﬁmm sofy4t. (el @vixture was stirred

at roonfMeinp QG EB 0CRBLIR %ﬂ%ﬁmmmo L ﬁﬁseanééranpﬁﬁ’b ﬁ%ﬂ)’:‘é frthsferred to an
extractgngco??t!nnmg K%égf; ?lg ng;m%ra}er %foo asé)\gas etlgte(? %@dﬁsﬁed

hexanes. I 0 n
with whterr (3 % F} é(} Bkl ngkt@ny:o@e@teﬁpnﬂ;me@ oveawdlumglfm qzeg] gretfatght]l OThe solvent

was théll sELEIRE FroMAX T Cho O (A0S final HBG %ﬁ@@lllfgl% deft (10" ﬁ%as’%ﬁded
ater 3 3p, SEO0P Hﬁ%ﬂﬂﬁg‘iﬂ&&%&aw&vg% 08 “orPie! Pesdegpion 350

mL. TTW'I@SUIltelS ¢lids weredigbred indrvaviad with ivrtee(d0Gr L) A8 HE€shoy waBed with

methar®l ?UG 86). T_BQ SoliaeREL bR dWesSrol iRl &H ﬂgs% %Mtﬁ@ﬂe‘%;mﬂ% was added,
0.90 mD he Wil nreb am de

the mijhge Kegtefo @r ?ﬂégew@ @ftag?ﬂ“tfflﬁ@ef Fm%wtvoase sQli e dligd and

washedheith asetortrilcowiafigd theditlbpoduct. o sl owl y evaporate and the
reaction tenperature to rise to roomtenperature. The
reaction was treated with 5 m of IN HO, and was
concentrated to renove S%MPIE3% he THE. The resi due

3-{5-[(vaminext Hrpgoz@of 3 Hvi] yeidin3 ty i) mieth 3 G-2-calbeplich exyd- G rehlorvdehzonitrile (37-9)
extracts were washed with IN HO, saturated aqueous
NaHCq 3 solution, and brine, and M&re dried over

anhydrous MySO Filtration and entration of the
filtrate provided g crudeowan e ', which was
purified by flash C ogr aph ver silica gel with
3:1 Hexanes/EtOAc to ide 1,40 YHof the title
product as an orange oil. | HN (“CDCI 3): 2.72(s, 3H),

7.33(mIH, 8.34(mIHS84LI(MIH. Step 2:
3-nmet hyl -1 H pyrazol o[ 3, 4 yri dine (36-2) A stirred

solution of 1.10g (7. ol ) of

| -(2-fluoropyridin-3-yl)ethanone in 5 niL of
Step 1: 1-(2,6-difluoropyridin-3-yl)ethanone (37-2)

A solution of freshly distilled diisopropylamine (14.7 mL, 104.3 mmol) in 10 mL of

anhydrous THF was cooled to -78° and treated with 1.6 M solution of n-BuLi in hexanes (64.0 mL, 102.5
mmol). The resulting solution naturally warmed to -20° and was maintained at -20° for 1.5 hours. The
solution was cooled to -78° and 2,6 difluoro pyridine (37-1) was added dropwise. The reaction was
continued with stirring for 2 hours at -78 °C before a solution of 9.7 mL (86.9 mmol) of the Weinryb
amide was added in 20 mL of THF. The resulting solution was warmed to ambient temperature

overnight before quenching with a brine solution. The mixture was extracted with EtOAc (3x), and the
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et hyl ene gl ycol under nitrogen was treated with 265 nL
(8.3 1 mmol) of hydrazine. This solution was stirred
wo e007a1480ur s at room tenperature and then heat BCI/E$2006/027700

165C for 1.5 hours. The solution was cooled to room
tenperature, poured into CH2Cl 2 (25nL), and extracted
with H20O (2x50 nlL). The organic portions were
conbi neg dri ed %N?soz% filtered and concentrated in

combifed Opeanie fyeys W%*ef”ﬁ Wi E2Q IS Eipe @), driqd)opierMeSOkf andapneentrated

in vac el crull red vid f18sh(sFica hron?at Jbag &OH)O% EtOAc/Hexane) to

yield e &%q%fcldff!)t 87 ?y PH 8{3;& B ]#r)py ?1316 S THY 8,500, 1H).

pr epar ed by heating a solution of |-( 2-
Step7i hl or 06ﬁﬁdlrsig-nm%yyﬂﬁ@Irﬁelegmeb]%mmém equs hydrazine in
r opano rin
Ui mesufd f Wrehilign %f?h‘i%é 343%6 Hlﬂﬂ?)é’tf LGt glﬁ%%{?ﬂyvd@érwe@e@ne
(7-2) oy o GRChr undermiteppe was adiled digpwisetiteniyne (TY) isopatrositle. JEhe
resultikb3duBidn wzggf?xlrédn'glgo%gl? For  2RirufASherRE h)gg%ﬁ‘lg h}tfcﬁ)age g%z é 5 0 mmol)

tion mxture to Rreci |tatet esire
was oI 5 e P41k BRRET B SSpr Shouk betor the adicon
of 11 mlgpfH2Q), gryﬂ the resulting mixture stirred for 1.5 hours until completion as determined by

LC/I\/I§arﬂE1§1E‘ YtrelsbhdRYHBZMs ?ﬁt@re(g %@Jg?x}% Jgﬂeﬂ% v!/aé g%gpn%%ytf) ?w%fa white solid.

irred soluti
mon ??’@ﬁwws e 4 RiPaguiedpiamedipp Wrtbfamggqu s Bigptqd g regpx for 6 hours.
After theredotion Wasichpleta dedeterhisdteIT/MA SnabeB it dolbént QL rbfiovad td yeed the

d bduct. AR ukiliSRbR FadMelddsaB3 TrBik Red; .
esjre(gﬁd %61 m_ (?4161 mmlz)1 gf iar@?et hyI agrr? ne: wgqs%iﬁ)i %)W%H)

808(‘:?)369(6 24 nmol) of (BOROin 5 niL acetonitrile was
t hen added dropw se using an addition funnel Upon

Step 3 3 .CO rrpl %L,Jf Qlﬂyl%fﬂu%g@ &étf?ﬁ-aHt p%?azolcﬁ? 4- 3}y|€1dlo = afar rr?fll\ét%EB @ﬁgt

was st

r oo m tfleﬁ:ﬁ’éi*1 sflefion of Gpl 8/éhe mped of Efpsred nicthyly HEnoazolmfit-
Blpyriditeen t@mﬂdmcemeﬁnlpahadr hiti0 £aGvald 84043 &¥ith BLORG4 42N Em @Dﬁk\]ﬁ and

6.46 mEl%g co n(():le ntr %}tl neS %P {u%n dfo1 . gél 5%&)%%% %‘?ﬁgo'ﬂ%@g‘ Zg)l‘ﬁld e
acetonfFile whs s d\%@wgfe mafauce@mbm thesshulting resatrnogxtagsisyrragvier! bour until
compleSibh hsGitethedwly LII/MS dnaBhiflyThed&Rli Al BRXSRE Vit 9r1r9'aﬂ@exttlg§ed with

EtOAct(ﬂ%l ?he%ﬁgi!d&i or 10%}@115 GRfe v@x'slg? WIKFWé&g%L xi_BAgSOA,, and

Concenga‘?fh’(? d@FUP I—i}"he CSIdé plmﬂal rwag pwified g Ely¢a)geB:h(dma®8mﬂs’t (B0 Yo
EtOAclhkkapg)ragialh tie 3itld edajpoyiidl dHNMR (CTRCIDOA YHEDE), 036:4)1), A.95(d,1H),
gog(ﬂé_bl rred solution of 934 ng (4.00nmol) of tert-butyl
met hyl -1 H pyrazol o[ 3, 4- b] pyridine-I-carboxylate in
10 nmL of CCl4 was heated to reflux, and then a m xture

Step 4 81; ) Z 2 3? Hﬁhé}glg -(BBm BBy - FruNR T @%S%EM ﬂg] {z&h\l/n%ol JSZFQB!{})IatQQ 7-5)
as a t%b“g Sélﬁtéonrogggi; F&%é %rg‘ﬁlf’tf%ﬁ G BRAmEgl of NBS and 851

mg (3. fizélflP‘tB@ figizo pereifsin Artmt REFClaMroweted togefbas ir Gthoums.oBimreaction

was stob@dl@ﬁér@t%%econv-gﬁ%n oﬁwlﬁgq}?aténa?qs ldEt@mW?eﬁ g§1 LERRS 8fhe ALY Hixeure

Ite reci
was coaefp to room temperature ﬁltered t%rough a }E)ad of Cel,ohte to remove precipitated succinimide, and

the filtrate concentrated in vacuo. The crude residue was purified by silica gel chromatography (0-70 %
ethyl acetate/hexanes) to afford the title product as a solid. 1HNMR (CDCl3): 1.75(s,9H), 4.75(s,2H),

7.00(d,1H), 8.30(t, 1H).

Step 5: 3-chloro-5-{2-chloro-5-[(6-fluoro-1 H-pyrazolo[3,4-b]pyridin-3-

yDmethoxy]phenoxy} benzonitrile (37-7)
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succinimde, and the filtrate was concentrated in
vacuo. The crude residue was purified by flash
W@ booorstseyr aphy over silica gel with 1:2 et hyl PCT/US2006/027700
acet at e/ hexanes to the title product as a solid. IH
NVR (CDCl 3): 1.76(s,9H), 4.78(s,2H), 7.35(q,IH),
8.24(dd, I H), 8.77(dd, IH) Step 5:

3-chl 0{?0 539{‘2 chl or o- O)C/?éazol 0{13 4- b]
ryri di B-23a0nsridepfisglfy B’ﬁ efm PrEdpr t erayntéeS(sesle)frqlmz %7 g (10.68
mmolyvé BielprotSe@ rblomad-hytimxyihatoxgbaesdibiedCcahave gfar15tdsol) of Cs,CO;,

and 3 Wé‘(ﬁlb‘ fgﬁxhﬁgf tN' tjbgtyl(?(m %ﬁl%’lgl ugro-lfl g 3%01%3 é é)]pyrldme 1-

enox enox
oy o Sk b o chfom{(mbw@omar@@yhﬁrﬂmw OF:
pyrazoB{ T b 1py i3 { Bmethdx9TpBendxy) YeheniyiRh }ub(ﬂﬂ ZI‘BB'I#C‘O }I)rgtected

materlgl% g@ % v%ag 1nqged ageiyacgm‘l(d%m ? m.gl% ?916 a)(r)lo gl%i I(% 1ﬂl§ﬂatbrred ?or 20

minutes ppraw ggrepretp@ h%qrwrwaamqmenmtwm@ mqrtretedmsraq@p ephuefed via
silica gehehradatideapBOE6-P0% Emoﬁﬁxﬂeﬁb yﬁldl heQitR bordfdtnd. IH MR (CDCY,) -

5 47(s%5i§%f5 iﬂﬁ)m%yﬁ{e} @h I@r? %@%”@Wﬂiﬁ&) %i#ﬁt he

4l ting soI ution stirred at roomtenperature
over ni ght. The reacti on was concentrat ed in vacuo, and

h d h
sty 0 o B S B B b0 PR p PP T e in >
36-5 a)é}l%ﬂfhowepmﬂsnmmle(%@Mer after
|y0pthdaZ£h1tl&fbf3M§10 é6321:1[11401«5}-5[ JTNMB( %&&@3 ngég.ﬁ%
d

yl)met%)}_gi]glcenmfy enzdpltg% (GJ ‘{ og)é’z ﬁl’l(l\%@) %(‘ ed 0.61 mL of 1-

(4~ met@xgpb(e@d)meﬁ)enanmg T6¢ ssultide solfidneyas htated @0 BE@ for 58 hours until
compléﬁmﬁiﬁbl c@feﬁmged[b;ri@md@ Eftysis. (T DG ARk Q&o@ed"fo %BX&%D%HW id iluted
with ( | e i e%gp ﬁ(ﬁd%%&]azc e Wltﬁ iE ()eAc((§}8 %P\e COIn%l organic layers were

Washecg ‘é}hﬁl (5237 b‘(‘@ (&n] diedoBr Mgdp6 xydivarroraiidie reani Theictude material
was puﬁﬁ&l- v%f'sllﬂ'}l elQﬁ‘I%inHﬂggﬂ}}{% !l(ﬁ)@ lﬁtég /ﬁg@l@) toaﬁgd the title compound. 1H

v (PR SER AP 35 (- PRI DSt 205150 1. 62l

6.85(d, éH)aﬁ@Kd 1Hp 7@0(18,01:1))@ 101D M1 £(ogusky, BTpT. TR dHYM7 B R(dAH), 7.80(d,1H).
overhead stirrer and a nitrogen inlet (the reaction

Step 7@ nduct ed under nltro%en) foll owed by addition of

P i rret VP A A HEPYr# okr blariding} -vieprthoxyiechirophenosy wlas
sti rr eblomberzaomile(@nper at ur e over ni ght after vvh| ch

MTIBE @%@Qrﬁ&- 2 o3 ﬁ@ﬁg r%%l%&b@%zf? g]r l%t ! n[?) 3 gy%d}n%-

an extractor cont al

ylymethgy)phepgey Tospepattiile (39 es dizsslvedon ﬁe&c@ aFérar@rl lwatsshe(ﬁo\m foh? hours
until repaib@ wag(Smilett 2deMuhineBYALA/MBAnA RS A¢EEemaALLIaI 'V&Qtll@h‘ﬁt%ﬂal the

de r&QRE Wi kikE A Spr KSfo%N ik )
crude rSWI t Chepzlﬁ%' rcg\tr{n Ii;\ﬂﬁ:}?ﬂﬂ%l%(');?% %E% agangmtrllehﬁ&{?ﬁg (\fl% %@:?neg{ glum) and

lyophilged o diqxanectp Hleléil@tﬁlﬁyommndam e domuaf £ BFA 18 %M(G&a@@)‘

5.40(s FIBOO5 3, JHWaso(adre d o4adus, hesS.ohy eNb(s YA, HRBaMaS 7sedyasd
8.10(bsAYpy cONCENt ration to 350
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m.. The resulting solids were filtered and washed wth
water (100 nL) and the slurry washed w th nethanol
W@ 200/0md8)2 The solids were placed in a round bRCT/U82006/027700
flask, acetonitrile (150 nL) was added, the m xture
heated to 800C and then cooled to roomtenperature
overnight. The solids were filtered and washed with
acetonitrile to afford the title product. EXAMPLE 37
3-{5-[(6-ani no-| EXAMPLES 38-44
- pyr az6d @mBovkdLnmertoithiwing3ahid Jnibivigxld folloviid gnopiamoley }
-5-chl orobenzonitrile (37-9) Step | :
|- (2, 6-difluoropyridin-3-yl)ethan ‘e (37-2) A solution
of freshly distill®@d-d ine (14.7 nL, 104.3
mol) in 10 nmL of an cooled to -78 and
i Li in hexanes (64.0
mL, 102.5 mml). The Pesuhti Ation naturally
warmed to -20 and was i ned at -20 for 1.5 hours.
The solution was cooled t6 -78 and 2,6 difluoro
pyridine (37-1) was added dropw se. The reaction was

were prg;gapatd n{]&{;ggcl%ﬂcé RigStb foﬁlb@fﬂégﬁgedgreh @Yk Soldfon of ﬁcl@c@ob-@ﬁ-@l’il@ro@ i(6-

W
uor- gAY DTS- HETIOH R AR (b SOVTE Pt G
appropiléd¢ diifk (10 e i matesmtﬁtgpelnﬁtnuvae heedtad g0 tlntﬁ éfc ogagtion was complete
as detethl] rcl% %&é’v&n%ﬁm e réﬁ H:Bllc%s co-ghsg tcmogﬂl 'Eé'in%ex’éﬁ& and diluted

C e nl
w1th(lf1§ ]éltl%aé'n g Hflt tB%(: &; ﬁgrclorﬁllté ?dgo }Iylerg avere .
washetinEhergg) Wrine 30l d@gh@x@nMgg@@dnd qqnq;zatgq;qgi in qqq@o C Jrhg gade material
uct gel
wes pe ﬁe% bt SR BRI IRE 9% e d the
ired product 37-2 | H NVR (CDCl3): 2. 68(s-3H)

E,gs bg&lqmw)qws 50(q, | H. Step 2. 6-flubro-3- njit hyI -1 | Mt
Jyrazom[d 4- yridin 37-3) _To_alstirred sol uti
3pf 3‘01}4‘6‘9 Ao §- {]ﬁfﬁ“& )11&(92”8?0@4#1] upr o -NHMe s

ryt PR Imthpm}phgwm nzo&ltrﬂeq}\ A—56—of P E-o—under

30i { B-ageRs- Waﬁloﬁddﬁﬁeﬁnﬁhtw]@mmaelmpm@h[%ﬂm V) -NMez 4543
i so@mmﬂmthm@hmem]#@bmkqol ution Wwas stirred

4b/| YOLRHS5 Y-l 5%? L8 S éa{yﬁmﬂ‘iﬁéﬁr nzivnechyai,ane) | 4983
(4 62 pFe-der3 Ao F¥RbD-3Was add sflowy tp forma thick

sl ug,lgryethoﬂ)}@eﬂogaﬁﬁzbmﬂﬁlem xture was stirred for 1 hour

4Pe1 Ecﬁort sz cg'[(cj)r((j)l -morp ol ]4 lﬂ'Hg)trazklg[pll- and t he./F_G§U| ti l119:96.3
unttl conpl etion @s

de i gln{ea p%lrgoa)rtm)al ysi q The_sol g;p;qrattw Was-

abi | lNeJ@gL; Qjoﬁo_ga@dmgrhe fil ter at e was condamsEtT(O)Nphel| d39.3

& \Wajahdphesiéxyjpkknoxikrak - lORratly[3 wealpyrdided to the crude

i Nt emNMbtaﬂgvcaMdet he m xture was heated to reflux fqr

h onN-lng r iV | et e as~det er m negk,
45 E&% fstéabe H@a&&azgm W2 1§OND 6

RfbYidih- §- SObRRHb MRS My ed T vi¥ed the
U'E'*»I red rOOUC[ NO rurther puril T1Tcatfon was

4ﬁec* asierp ‘9‘(2' hml\fﬁ([ -1-ylp1Hy @(%OIO[éﬁy} 6. 786‘@@0 ’ 465.7

Q mgyr*dmﬁm]methoxy}phenoxy)b on1tr11e

EXAMPLES 45-48

The compounds in the following table were prepared in accordance with the procedures

set forth in Steps 6 and 7 of Example 37 using the appropriate amine in place of 1-(4-
methoxyphenyl)methenamine. All of the compounds in the table were prepared as TFA salts after

reversed phase LC purification. The compound name shown in the table is the name of the free base.
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Step 3: tert-butyl 6-fluoro-3-nethyl~ |if-pyrazolo[3
, 4-Z?] pyri di ne- 1-carboxyl ate (37-4) A stirred sol ution

wW@R008/0681y (44.2 mol ) of 6-fluoro-3-nethyl-1 PCT/US2006/027700

H pyrazol o[ 3,4- Jpyridine in 100 nL of acetonitrile
under nitrogen was treated with 5.40 g (44.2 mmol) of
DVAP and 6.46 nL (46.4 mmol) of triethylamne. A
solution of 11.56 g (53 .0 nmol) of (BOC)20|n 20 nmL
acetonitrile was added dl‘%RWI se vi &% cannul a and the

resulting reaction m .[ e stlrr\for 1 hour until
conpl eti on as det er mg B ¢ aMal ysis. The

reacti on was quenched h br| ne and extracted wth
Et OAc (3x). The conbi n@s 9

Yers were washed

~—+

with H2O, brine, dried l\/gSO , and concentrated
in vacuo. The crude nedlertal was purified via silica
mdtI@m@aﬂwp@ﬁd | H NVR (CDC|3) 1 74(s 9%0 02 M1
.6 8. Step 4
]pv di'ne? 5) Astlrrlng solLution of
& 88r9) 33! 6{532@3% f? p(38. 7 of NB
and ;&%n(ng[] B ;%))@’Efﬁ; 9,}3 i jzg [ Oxi deNl n| 250 mk%‘”
of e
;ﬁe after a bbU/o conversignﬂg startimg P
= 0 rleac 94.6
P,‘zﬂ adn-3:3 nge@nowf—ﬁg qrfaolgﬁn Lé? Jogobeneonitiile o g 'tQm.f"m%l pad
48f 66051{l6€3 monyemixveylprfemapdld[m BlebySdaGHi| ni M and thago_7
£ i | [toilmeteoxpicaorpicated-ciaokasuoic The crude Pesidife was
acet at e/ hexanes) to afford the title product as a
solid. HNVR (CDCI 3): I1EXAMELIGES 4 75(s, 2H),
3-chloro-5-{2-chloro-5-[(6-fluoro-I
- pyrazol o[ 3, 4- Z] pyri di n- 3-
3-{5-[(bdmitbol 1GRYyrdz6lolB AapysiemGL il AR thoa O\RIofOT-flidAHhewRY eSS Of
Chlorogengmfnfﬂgom 2.97 g (10.68 mmol) of
(C3), 3.29 g (10.15 mmol) O Cs2CB, and 3.34 g (10.15
nmol ) of tert-butyl 3-(brononenyl %-f1 uor o- |

gel—chromat ography (0-70 % Ft QAc/ hexane) to yield the
08
er ‘Lﬁ’ 7 1{:11;1}1 xry %Wngbf %'I%PFPZGIS?&*’ i12- pyrdzohp[ 3, 44947
was heated to r ux for 6 OLrs NBact ijon

Herle;
purified by silica gel chromatography (0-70 % et hyl
7. 00( dTHetd)is ndBE30AHE 49.H) . Step 5:
yl ) met hoxy] phenoxy} benZ&AMPLEZ0 (37-7) I n a manner

3-chl oro-5-(2-chl oro-5-hydroxyphenoxy) benzonitrile
-pyrazol o[ 3 r4-d] pyridi ne-I| carjoxy|ate (37-5) was

prepared crude Cl CN

3-chl oro-5-{2-chl or o- | -t-butylgxycarbonyl -6-fl uoro
-1 Hpyrazol of N
3, 4-d] pyridi n-3-yl ) net foxy] phgnoxy} benzonitrile (37-6)
as an oil. This BOC-protgcted material (3.66 g) was
i mredi ately di ssol ved i nmL TFA, and the resulting
solution stirred for 20 mnutes at room tenperature.
The cr ude reaction m xturé& was concentrated in vacuo
and p via silica chr omat ogr aphy (10-70%

Sep gy OAC;{; nsd‘}’e %‘Y{e}}e&rl@‘%ﬁe title compound. HINMVR

( CDCl 3)nder nitrogen atmosphere, 1-fluoro-3,5-dimethoxybenzene (25g, 160 mmol) was
diluted in CH,Cl, (200 mL, 0.8M) and then cooled to -15°C. Next, BBr, (176 mL, 176 mmol, 1M in

CHxCl,) was slowly added to the reaction mixture. The reaction mixture was stirred at -15°C for one and

a half hours and at room temperature for 10 minutes. The reaction mixture was then cooled to 0°C and

slowly quenched with water (150mL). The aqueous layer was then extracted with methylene chloride
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5.47(s, 2H), 6.85(d,lH), 6.95(d,IH, 7.02(s,IH,

7.10(s,IH), 7.30(s,IH), 7.40(d,IH), 8.38(t,IH),
wa10038(38%2 | H). Step 6: PCT/US2006/027700

3-chl oro-5-[2-chloro-5-({6-[ (4-methoxybenzyl)am no] -1

- pyrazol o[ 3, 4- Z>] pyri di n- 3-

yl } met hoxy) phenoxy] benzonitrile (37-8) To a sol ution

f . . . -
(1001, Ty Geagicestractwsregirisd pyepsofiviioriiate e cpreenitatsl o iticagel |
chromfitygriydhly (19830% E)orasinelphenadloasaanitied fraiut33o-1, (12@@7%

nmg, 0.467 mmol) in NWP (5 nL) was added 0.61 nL of

(4- met hoxyphenyl ) met henam ne. The resulting soluti on
Step 2pvas  heattdato-fdluasdandtioryph@nch (@23 until conpl etion as

det er nijRef, Imfoéelgit%s;ﬂ%li%y@o% 5- H;E]tﬁm{yﬁl?e%sl (5?1 )K%S%ﬁ ?%991) was

mt en’per ature an
aisted PN Hind R Hadieiiuit BBt (B8 moi s b midep reaction
mixture vgslivhied lo&MﬁixS'orW&ﬁ)&s Weisehedtiod w3 tHdd At sooﬂrténﬂ)%ra{u?é%d

quenck%d lwgﬁj wabe (1 Od\@f)q aB%ePusclgyggv%gsf e%%f%ira[cteg W&E rnet?lylene cﬁlorlde
(3%5 OIrsIlcw ] hmrqum@pyac(sz@relc@@@/@@r ot reken a)d cometiatdd SHlitkegel

chromﬁtb Jipg @1@/51@@6' E@)Acﬂl—ﬁx% ggl ?b)to H?Ol@g n%gq é}%ﬁ?w 0 §§(6 7 g, 36%)

and 4- ‘él BYPy OTPﬁometIQXE%w}_?SW) @6 892—‘("@ ILEMS ESDeE 477 The starting
material, 3{oBg-5- hl)ai;lm@pﬂaﬁ(ﬂl’(b’(t H) was/alsd Pecvedsa (418 %j-l) 7.38(d, | H),
7.80(d,IH). Step 7: 3-{5-[(6-am no-| pyrazol o
[3,4-d] pyridin-3 yI)nEthoxy] 2-chl or ophenoxy }-5-
Step 3¢chl or chedzemi(3-¢tildre3{1BFroF)methoxyphenoxy)benzonitrile (50-4)

3- chl affess r[n?oi&hln%ﬁhée Q{oﬁrol}cﬁffﬂﬁ(;% BRUBEEND BEN8E ol 37.0

|
m““’DW‘%‘E’?Z 5 %V’B @H&i Bz 8 uﬂtwf jojution §2.COB (el ed76smmoly wep added
and thé @ac@oﬂmas(&ilox;réaeb @fﬂ Qt IG%Eﬁlgteéltgre IB\QCES %h% S Rioid I’!;t i

n | ete as determ ned anal ysi s.
fl uomtz&f%oglfnlf’ @rlrg\ia/& 766?“‘% yasgeded {9 tp‘ére?Fé‘P’é?qd af was then beagpddo 120°C. After 2
hours the&aaﬁUEwmoldeﬁjlriﬁdneﬁmydr:ﬁurB m&nhéﬂlﬁh.lﬁtecﬂ %ﬂ/ﬁm%mo mL) It was

pamuq%&?&/ﬁﬂiw}t& o d| 8?(%1n eé? ﬁﬂ%ﬁ% %’3&?%51 I%f') %%%c?fi?ia&tsl‘ﬁre
then weshed Wigy wate 1(3X§01‘fﬂF)/¥né bifirte. (l?ﬂﬁmdlée@mwdlmﬁ sulfBesn®ddhgentrated.

Silica &l Mtdg%hy g%gl@WEtb@:/He)Zlesg %Q/e b IEQ]IOI‘O75' é’@ﬁﬁrol f@luoro 5-
metho}%’p}fﬁé %L n@“‘%ﬁ%é@%@ 8%%2)-The c orrpou nds in the

follow ng table and having the follow ng general
Step 4]c Olr {ru'Bachlo\p@E ?C‘Rﬁ rﬂgodf IS %y CCO eql%gﬁ/ befn\zlgngtrtﬁe E%-eS)

3-chl dﬁl‘ielﬁm{(’zﬂbﬁmm’bﬂg 3{0(\1@m 5f (12u>bk003-3 flquﬁ-amthbxyﬂ)&ndxy)
benzon]tﬁhé r(50314) fto. @g )3'0)8 'ﬁﬁﬁw Lpheng m&e@ié g{ﬂ 5 EM ?rsd(the% agoq%li ibBc. To

%J e a opriate am ne
this sy 115 10 51 61 OO ﬂh@éﬁé@‘”ﬁ%ﬂ@%@dwp e redqigon. The reaction
mixturé @acilowdd thelswig Oapl BlreondSmpkeittie Bhd¥eielfdd Y2 hdutsME vl altely §do§:d to

0°C an% ﬂgwlg ﬁﬁeﬁ%ﬂeg r\}vnﬂ]w)éteru {68111]!‘561 ﬁ“hg e?q%eoeu%i latyeor vsl;ag %re% gx%npteeJ W1th methylene
chloride (3x30mL). The organic extracts were dried over sodium sulfate and concentrated. Silica gel
chromatography (1%-20% EtOAc/Hexanes) gave 3-chloro-5-(2-chloro-3-fluoro-5-
hydroxyphenoxy)benzonitrile (50-5) (3.2 g, 35%). LCMS (ES) m/z 298.2 (M)*.

Step 5: tert-butyl3-{[4-chloro-3-(3-chloro-5-cyanophenoxy)-5-fluorophenoxy]methyl }-6-fluoro-
1H-pyrazolo[3,4-b]pyridine-1-carboxylate (50-6)
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with (1/1) brine/H2q solution and extracted wth Et CAc
(3x). The conbi ned organic | ayers were washed with H20
W@ 200y/014812 ne (2x), dried over MySq 4, and concCRCIL/D81006027700

in vacuo. The crude material was purified by colum

chromat ography to afford the desired product. EXAVPLES

45-48 The conpounds in the followi ng table were

prepared in accordance with the procedures set forth

i n St e nipeyatppspisigAphloraT(Codionry3-fiso-appr opri at e
hydm@ﬁheﬁ@(ybﬂénzﬁhl&ile(SO-fS) 415(6 ﬁhg, onsBt m»memyaommmmm 0.1A). Next,
ey B FOTPORs et R AR Bt B PLSRT LR A o or 1
minuteg. oﬁmﬂm@blﬂﬂfﬁe(b@hnmhylh@ﬂh@o{iHkyb'ezalcsﬁ Hhpyridine1-cdrbdxplete (37-5)
(166 H%E)@%BWS p@ﬁé{s %% l:rslﬁlgdﬂ?e p-m:%&lﬁe depfolif? 1n%};’1|e §7)4>\%s acﬁe% ‘M eaction.
The reactjon ‘é(%séFl’afdsﬂt aooaatheraa%fosz bauysydt s ep difutedvigy RSO 8¢ ¢4 mploy It was
partltldihﬁchﬁiﬂowa&r(5 mLF4Hd@tied BaNZRMviH FIOA@BILY: : The organic extracts were then

T T G N

chrom:myggaip)ly (las20h EiheMexme Qi Elt@t-$u@0D { [Fchlofd-Bcharvds-tyasiphenoxy)-5-
ﬂuoro&@x@xﬂ%éﬂgfl} éﬁ&ro—'l\ﬁ )ﬁgrazo%% § bﬁ}gﬁn%car&%ﬁaml -6) (i?h’lmlg,nSSQH

%\) (5? to the reaction xtur
LCMS (& d’f/’f"&'r@rﬁ\@ﬁ ¥ was stirred at -15C for one and a
hal f hours and at roomterrperature for 10 m nutes. The

reacti 0 xt.ur cool. e o 0C
Step &quenched %at "3 %5%4\‘3 ridi ?I(g.l rﬁe&]ﬁ’é‘@' '%‘5@/‘2‘% g\?ﬁ%henoxy} >
t hen @kbroamzedtrl\lﬂ(tSW)net hyl ene chl oride(3x1 00Om). The

or gamrﬁ)d%m@&ggéaﬁﬂﬁ%ﬁerg i B 0 RBL UM @]H{) BB BMhoxy)-s-

concentrat ed ogr ap

fluoronberepyimey éﬁéklymg%wweB Mw@@ﬁéwm agef S Paifng, 0.420 mmol)
was didsSl0edlip N(\/EE(419L 00I798). . NeRt, Q{lhealoxybenzylamme (’7 88 mg, 2.101 mmol) was added

N N C e,

Pamtw@ﬁSBW]@l W G®3 mivpin}! thea sxtribtedit #IEIOAc DBE{ L Slhe piganiOexfradd) were then
washecir xgltﬂ Bieg (§anﬂ ?m‘a I%I’JJ[\Q%X vva§ cﬁleg ove} goglum#f%te X}@%o@cg g.u ?ge crude

he reaction m xture for

reac“mT Raterial 3@t thesrdiliied withdRA é?é’@a‘P)@@ld ]Eeéteii o @ Berphoust Ui easghed
concen&hk@dlﬁiﬂ@dnﬁddtoh a YEubred phaseQOktdil-)5%6- 9508 ANUE Ul O%Y/@TFM§ give 3-{5-

T Y PR NG O .

(50~7)650m;é%b riENI(ESBintzidé a9 @él). chr omat ogr aphy (1 % 30%
Et OAc/ Hexanes) gave 2-chl oro- 3-fl uoro-5-net hoxyphenol
(50-2) (6.7 g, 369% and
4-chl or o- 3- quoro 5- nexhowyphenss (50-3) (2.8 g, 15%.

LCVE ('I%@:omrgound]s' he fo low1}1g table WQI‘C p?epare& in agcordance with the procedures

set forth in Example 50.
\Y
\
/ w
cl CN /
N
o) O
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15

mat eri al, 3-fluoro-5-nmethoxyphenol (50-1), was al so
recovered (4.3 g). Step 3;
W22 5- ( 2- chl or o- 3- f | uor 0- 5- met hoxyphenoxpghEs061027700
trile (50-4) Under a nitrogen atnosphere,
2-chl oro- 3-fl uor o- 5- net hoxyphenol (50-2) (6.7 g, 37.9
mol) was diluted in NWP (40 ni, 0.95 M. To this
Sohuti-on CS2CO8 (24.73 ¢, 76 mol) was added and th
r eagtk.i PCompasd RinleoWed t o stir mat reom tignpern gt ur € yror |5
mi iInut es3-{5Hieipyrazold, £5)1pyrhtin-f|[_por nzonitriite ( [11.81
g, % n’imll)r)ethms]-fafi.gmﬂ;h]é%xﬁ}hé HEeaﬁ?ﬁeonqﬁlnd il & was| Phén
heat ed j-chidoR@oniffleer 2 hourls the reacgti on/was clool ed
to ;90 en diluted with EOAc |(
i) . {‘iﬁgjﬁﬁ% F‘?Qﬁ% S e.trPF(zd;nHtm_) Ao 112
exit r act @erdphdnbxFLsOAC (3x30ml) . The organic extrqcts
welr e th@[brcybaﬁzlaﬁi g th wat er {(3x20nL) and brine

(1 x%g)rr ed_ov od[ um{sul T ate amd concentrjat ed.
Sifl Ptal g %;\ g?gﬁﬁ? %ﬂﬁ&ﬁlf’m% 15%Et OpEY HekAnes)| G2V e
3-lchl of fluono-5-

ngt hox&%g&%gﬁ% éenzonl trile (5044) (10.4 g, 88%.
Stlep 4r

3-|cAf of BBl T-oxocimrasolgBidt uorn & 5- hflr oxfiphensxy) hernsoni
trlile (@g’"ﬂ)n M%@Ow]ﬁrcé@% at mospher e,

3- e“@ﬁf Jo¥o- 3-f | uor o- 5- met hoxyphenoxy) -
bd -?ﬂomb Zﬁlﬂﬂﬂile/lL {9 6-g—130-8 nol y\_p/_\'@Q di |y}_l'|' ed in

CH2&¥ 2 x{ﬂ;[(mm@lﬂwammm zt-herm cookled {oHQCl NTO tlhigo
mol, ITMin CHd 2)| was
sllow y ﬂmwehbnpxy}ﬁhe reacti o, The rea¢tion{nixture was
al ffrile warm t o r oom t enper atureland gtir
for 12 hours. It was then cooled to OC and sl ow y
guenched with water (GE@Q. The aqueous | ayer was then
extracted vvlth rrethyle tde (3x3 QmL). The
e VAR versanbe ased over sodium sul fate and

C 0 n C € rKs@@E ﬁ)ddeteﬂ‘lé 1@1@1%}0 R Q8B ‘PE‘V ?qu%e ‘&Jéx{é;n?&s/é) b cgmpounds of

the pre t xXanes % %1 | oro- éﬂ‘ -C oro
P ﬁ a% Bhehd Bl 3 10 Y memvsnhlbltor
or DM§ %)ml gssgg)g o (éMLM Tr1s${(é,FpH57 8, 1mM dlthlothreltol 6 mM MgClp, 80 mM

KCl, ot.z% ﬁoiyfamwllle?gm[ﬂ%o@d“ b 9 Grﬁw %G(fﬁ; &m R &éﬁ%@iﬁ&%&f‘@?‘é’& fiRiths at

enogx 'uot’ O
room te‘l&’eﬁfgwuﬂa?f b ety %@Nﬁréi 9P 8 rog§ o AFTES Wi gl with o
combimtiorpg phimergemBate kibetrage-(56 (N2 fiadl lcoicontdtidd) dat d¥1Ps (0.6 uM dNTPs, 0.75

M [smsa@rr@m@l@ ﬁ&%&é%%&&b%{\%ﬁ tgfﬁeﬁ{aé)ggn(ﬂ:%%ﬁ/vb eaq%ng%? rimer

gm) %) ecﬂla di ssol ved
pDS00 gdegortpecyin Shaw-Beid eral nh o}, e .%zaopaav aT: ‘t‘%“’?énefl@a@thilt%atwd%NA
Technadddien)ve 500,00 0 hiiclatida RIAemplaR Featcd binfrio thBscHptibd (RS Shaw-Reid

etal., JTBz%P Chem., 21_8 327Z 2780 Afte 1 11(5ur gxmﬁa 1on at 3? ﬁ_reactwns et qgen&heﬁi]by 10

tert - but uor o- pyr az
pL streBS:?pfi]a pw@ﬂ]atlwmlw aglstaé bfagq(_l g)ng,(nllg gomg&me@shg@ gloﬁmjces) mo05M
EDTA it avieatitsplites whenpibaseitieiisnt 10 inkbs dt B7°E>fpﬁsinb aua%t?ﬁcauon
t act1.on T
via Toﬁ@@t?ht ﬁigg\%{jd% lQefp eggltaftlg coyp&g&; of thy qres\?\ét énvflﬁgﬁ %ltrlfd{ﬂg%ﬂw % ﬁhe
reversemgptesg epﬁgne iny this pggay. For example, the title compounds set forth above in 36 to 48
and 50 to 55 were tested in the assay and all were found to have IC5(’s less than 20 micromolar.
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partitioned with water (3 nL) and then extracted with
Et OAc (3x4nml). The organic extracts were then washed
wowdn/owster (3x4nl) and brine (I x4nL), dried OREF/US2006/027700

sodi um sul fate and concentrated. Silica ge

chromat ogr aphy (I % 20% Et OAc/ Hexanes) gave

tert-butyl 3-{[4-chl oro-3-(3-chl oro-5-cyanophenoxy) - 5-

fl uorophenoxy] - net hyl }-6-fl uoro-1 H pyrazol o[ 3, 4- b] pyri

di ne-1 - carboxyl ate (50-B¥AMBEBShy 8509, LOMB (ES) m z

Aﬁ&&ﬁ&&EQUEMEﬁﬂﬂlﬁmméﬁ@P 6:

3-{5- [Aéoﬁg&rr{% ulor 19%[ o?%&lt Olﬁlgf nzllfe(ﬁ%og Xf gfrr]n h01d ell; F?storr]&x r}gd to as

-2-chl or enox
the "SP(I‘% as;;jty"ma'é Pongucrtﬁdtu? @f@@ﬁanﬁq Wﬁt}ﬁﬁé@ép etal., Proc Natl Acad. Sci. US4

1994, 912 F096b BEptksBathivé c&hﬂoﬁﬁd@ oBthé ﬁreﬁéhtl iOVetidreR BN RRIDRIL XNQIVEtePhcatlon

in this aésg}p P g;% t%j&%‘nla ifoxitbi xam;'ﬁésg% é&? an%ﬁ 0 S\RAJepey tjounq to

have Iéa 7S a 1
S9! €Fet “RW?’“‘( "?ﬁ_e asoayi M. Next,
4- et hoxybenzyl amme (288 ng, 2.101 nnDI) was added and
the reaction was heategg%gMﬁgéigor 2 hours. It was
then diluted with Et QA It was partitioned
Cytotaxjeithy water (3 mL) and then extracted with Et OAc
( 3x4mLytotdHQtyQ¥ag &ﬂér&m@d(ﬁ}r BRioScopR kLunlifheth yasemk 1%509 well in the

wat er 3x4 r dri ed. ov
spread 8 b e SN oh Bt e it e Gh4BR Blor i P polgca
changggascontpand witha aoriep! wiltures PEAmpdaricy, celhabnbrealitcbytostais cy®hihic, or

crystalBzalOn(i 8 ; the EorREndtiHRI sChNCE RirfdlL Qal@i‘ﬂ%e@b@ilb f R xRty Balue
5% 95%Ac H2ZO with 0.5% TFA) to

as51gnedeco a tg%eert«g)h aSE SQ’t}?H%%( concentration of the compound at which one of the above
changes mbmveld I—Rm@rsamivo Fmpojdly of this presBatyul vamrioh hax yde testtd @nle-sEead
assay (sdelBtamnmpm N&@ié)ékanﬁnéﬂhbﬂ@@ﬁﬁi&@ Mok hbde@ ot PRnds)fo hidHhn 1Co5 value

was de&&mecﬁ% § aﬁsrg/ fno cﬁotoxxcxé/ vt'aPs e %3@%639%%0{‘%6&“%}}@ i.e., their

oun e were

toxwlt-‘é%f’é‘t?rlwﬁé% thap i {Gps vplee da derriedargbg compeunds sehfortk arfxbmples 36 to
48 and50 :dE3AMRbited96 cAGEAYitDiheit s Rbdcb Rk, HTV Reverse

Transcri ptase Assays to determine the in vitro

inhibition of H'V reverse transcriptase by conpounds

of the present inventi dXKAMPEE $onducted as fol | ows:

- nge N
271(3- Wﬁll)roBT %Plﬁ%gfcgé@o%géﬁ%)ﬁ@@?%gﬁ%@% Sa%gl 3'1:]?]6}&@8
yl)carbga ?ﬁ“ﬁ Bioe 5N-megiyhengenion chderidem kKA, 0. 2%
pol yet hyl ene gl ycol 800Q, 0.1 nM EGTA) and the
m xture preincubated forf 30 m nutes at room
tenperature in nicrotilii Opti pl ates (Packard). 100 mnL
reaction mxtures wepe Nt.j ated with a conbi nati on of
primer-tenplate sybstrate (10 nMfinal concentration)

and dNTPs (0.6 mM , 0.7 )
0 r\} N\ N H3& .
j%‘ Ch
N\
O CH,
Step A: tert-Butyl 2-[[(3-{[4-chloro-3-(3-chloro-5-cyanophenoxy)phenoxy] methyl}-1H-

pyrazolo[3,4-b]pyridin-1-yl)carbonyl](methyl)amino]ethyl(methyl) carbamate
To a solution of triphosgene (63 mg, 0.212 mmol) in CHCl) (3 mL) at 0°C was added a

mixture of Hunig’s base (0.305 mL, 1.75 mmol) and tert-butyl methyl[2-(methylamino)ethyl]carbamate
(100mg, 0.531 mmol) in CH2Cl2 (2 mL) was added over 2mins. Five minutes after the addition was

complete, the reaction was allowed to warm to room temperature. The 3-chloro-5-[2-chloro-3-(1H-
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mM [ 3H] - dGTP). The heterodinmeric nucleic acid

substrate was generated by annealing the DNA priner
w@DHoO18descri bed in Shaw Reid et al., J. Bi ol PCIZO82006/027700

278: 2777-2780; obtained fromlntegrated DNA

Technol ogi es) to t500, a 500 nucl eotide RNA tenpl ate

created by in vitro transcription (see Shaw Reid et

[y . .Bigl em, 278: 2777-2780). After 1 hour
P oGO ep SO Hoih 18mg 14 HarpDisyd thep pycidine
(0.141gdr Ifstoamdlhivane sidedut idobarériyratype andittie resyiltiag savyy ke 7040n a sealed
tube, Kgylalmyelllofwrsgmims %Q@lﬂ%ﬂ&ﬂﬁ&% & Hga?eg)at 1% %)a ?? Mgﬁgﬁﬁiﬁgﬂorﬁs mixture

?V\&{:lﬁrotlter pl ates were I ncubated an a ) _ )

was cqpief} (ft 'eem LmpgraErespd B slvpni guanpirted Baesuen The wsiduspies distolved in

DMF (4Fﬁd£) I[;af@)lﬂecﬂgp'g&?e pl\agﬁt I;H[M?’J ﬁbﬂigg{/@bb{dﬁﬁt dftioh B & PBrEREBitrile in water

contathily € (% tHhofold diOhdia. TR F b 5hBnQbere 1 c?ph‘r._l.lezgf th %&ord he title compound as
trans e.en n Seay PRGBS RIANDE Hilg prap

a creap S N ERGE mal Lo Potan RS B 7ostleog o a0 § 351

dd, I=55, 8vielzp 7uBESHed J+3PHzh 6,388 Slaty J-ansizal b2o1er &, f-aundld b oubay ea1m,

Nt Ll [ AL

130 QEhAvpi ti on of acute HTV infection of T-| ynphoid cells
(also referred to as the "spread assay") were

condu ' ccordance .wi th ,Vacc J.P. et ., Prac.
step B 00 LA PR ES BS 0EE s piGS EhesgisTinein oyl
c onpoutepsidissi-ylsarbenyBGestiy DiminelN-nethyletmiatinfuni chiricidé t i on
of HTVIaapluticedfiti@Boc derivhiig (@8 Say A; Fohe, 008056} if ¢8CI3 (0.8 mL)

o t forth, ] | e 6 to.48 and 50 to 55
o0 RIBBARLRRL o SHER, L BIRTRLAE BR i e g s 2 hous
at roorp fempeieiung §achiie SEAPIDEraB8 Ot dke whitlye vy distodei o dogtonimise (5
L) ade¥ Philikdaeslatdyd ik 61Q560RING &AM Al VL0525t MG NGB (480NiAz) a6

. ’ | t L
DMSWJ’ St 5 R ER7 Puf B b UPCihy Ot e 8 TS 7 ith . 7.56
(1H, dygh pHe) g ¢HE sk AdhGel mas7. VaiPar ed.8 1), VN6 706 (H, o), 5.52 (2H, s),

3.80-3 QOB 3103 @ﬂ,iﬂﬁ,@.@r{ﬂ@;brﬁﬁﬂgrﬂ abnormality, cytostatic,
i zation (i e conpound is

cytop ic, or.crystalliz .e., th g

not so r%kﬁj‘f:’%n%?fﬂfeé lﬁﬁo“éﬂ"ﬁ}%"t"é%&“’i‘ﬂie e rafidias Yeen fepad to provide
substantighti loghey bivaykilnbiligss icgmpckdtothat offiainetvic anpaots dodig: of e compound
ofEannﬁ\é\@§_t concentration of the conpound at which one of

t he above changes is observed. Representative

compounds of the present invention that were tested in

t he spViekdhedosgymny(speifickicanlies §ié prive ogapicatinidtion, with
exampl@é/ﬁgrgxti&é)ﬂ'f&'tﬁ%urﬂgg of §IRQRBE HTRALAAS ¢ 1105, WP, ¢ angrgpalss%g 2 of the

val ue s determned in the spread assay, no
usual "&S‘ﬁf%‘tso%ﬁg@f‘ttoys o wodifigstipns ghagomerpethintymseprs g tia follawing plaims.
i.e., their toxicity value is greater than their |1C95
value. In particular, the conpounds set forth in
Exanples 36 to 48 and 50 to 55 exhi bited no
cytotoxicity at their 1C95 concentrations.
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EXAMPLE 59
2-[[(3-{[4-chl oro-3-(3-chl oro-5-cyanophenoxy) phenoxy] m
werdogh}ssidH pyrazolo [3 ,4-b]pyridin- 1- PCT/US2006/027700
yl ) carbonyl ] (et hyl ) am no] - N- met hyl et hanam ni um
chloride Step A tert-Butyl
2-[[(3-{[4-chl oro-3-(3-chl oro-5-cyanophenoxy) phenoxy]
nmet hyl } - | Hpyrazol o[ 3, 4-Db]
WHATA§ CLYINED 1| ) car bonyl ] (met hyl ) ami no] et hyl (et hyl)
carbamate To a solution of triphosgene (63 ng, 0.212

) .in CH2Cl 2 t..00 ] of:
rni s badgopape Tam e g R AUREH, Relapifnalor
met hyl [ 2- (et hyl am o) et hyl ]géar pate (1 OO, 0.53 1
mmol ) in CH2CI 2 (;\% ded over 2mins. Five

{]o

m nutes after the addijt was conpl ete, the reaction
was allowed to marmto/%éqmterrper ature. The
3-chl oro-5-[2-chl or o (| razol o[i’&4- b] pyri di n-3-yl m
et hoxy) phenoxy] benzonitrile ((218mg(, 0.531 mml ) and
then pyridine (0.14InL 1.75 mml) were added at room
whereit:enper at ure and the resulting slurry heated at 700C in
R! andR2SE5hEGeddURB selbbrdddion (EEb@Wos@kitig 60N Was obt ai ned
whi ch was heated at 70Q0C for 16 hours. The reaction
Mxt u was cooled to roomtenperature and the
sl verfilss @&por at ed i n vacuo. The residue was
diyssolmegeycwall¥F- (4 nL) and purified by reverse phase
HRLC Lt$i n?uo?oaﬂ:&f"di ent elution 5 to 95% acetonitrile in
t er ‘coht Al K g 0.1%trifluoroacetic acid. The pure
foact iNWs were |yophilized to afford the title
%po%g) gs a creamsolid. M+-BOC 524. | HNVR (400MHz)
3 8.7001H, ddJ-4.7 and 1.5Hz), 8.25(1H, dd, J=1.4,
891Hz)ORY 42(1H, d, J=8.9Hz). 7.34(1H, t. J=1.5Hz),
70)3291MCHAUORI=8. 0 and 4. 7Hz), 7.14(1H, t, J=2Hz),
7301( 1¢H,r®, 6.95(1H, dd, J=8.9 and 2.9Hz), 6.8Q(1H,
d, J=2, 9Hz), 3.80-2.60(1CH m, 1.60- 1.30 (9H m).
Step BCONR'R™
2k) [ ( 3oddognrhtéor o- 3- (3~chl or o- 5- cyanophenoxy) phenoxy] m

ebhyl }Nﬁ3 (Ey)? o[ 3, 4- bj pyri di n- o

1-yl ) ca n%ﬁﬁet hyl ) am no] - N- et hyl et hanam ni um

chd or i B&>XE0R %0l uti on of the Boc derivative (see Step
An) 39 W@r3)@OofEB. ol ) in CDCI3 (0.8 nL) at CQOC was
agded %ﬂl\h@k“j n di oxane (3.1nL 0.124 mmol). The
reaction’,m xture was stirred for 2 hours at room
téhper%ﬁ%?@o%ﬁld t he sol vent evaporated in vacuo. The

r gsi dus(ONgR3.di ssol ved in acetonitrile (5 nL) and
Igﬁophi&ﬁd to afford the title conpound as a white
solid

. 525. | H NMR (400MHz) d6 DMBO 8.67 ( 1 H d,
Js¥.5 BRRA. 0 Hz), 8.57 (2H, brs), 8.42 (IH, dd, J=I
. D andNRIABARIRA. 4Q (1 H s), 7.56 (IH d, J=8.9 Hz),
7.43 (1H 7.41 (1H, m, 7.37 (1H, t, J=1.8 Hz)

795 796R¥H, ), 5.52 (2H s), 3.80-3.20 (4H n),
A is ag), §3-7(c3¢ipallyl. o) hetepocgelyl 3H, brs) ppm

V is -C(R9RO)-;

X is selected from the group consisting of -O-, -NH-, and -C(R5R6)-;

Y is selected from the group consisting of -O-, -CR5RY)-, and ~S(O)m-;

RS and RO are independently selected from the group consisting of hydrogen, C1-6 alkyl, C1-3
fluoroalkyl, and OR3;

R10 is a heterocyelyl selected from the group consisting of:
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Oral dosing of the title conpound of Exanple 59 to

rats has been found to provide substantially higher
whewavsisiabi | ity as conpared to that obtai ned RECEHUS2006/027700

anal ogous dosi ng of the conmpound of Exanple 36. Wiile

the foregoing specification teaches the principles of

the present invention, with exanples provided for the

pur pose of |IIustrat|on the practice of the | ventlon

enconpasses al | R@f the & vari at”“on adapt tR
Bud/ or rmdlflo vv|t sco
f Wi ng c i D | 1%
/F{Er e, ar mac utl\allyacett Iesﬂlt
X hé’r eof vvher ein: R an R ar®' mdependeﬂtl,y sel ect Bc?

fromthe group conS|st|ng of: a) H b) Cl-6 al kyI C)
C3-6 cycl oaI kyI d) G _3 fluoroal kyl, e) N02.,

ﬂl’ral gen 23 h) O(CH &R% SOR3 |)‘*3
“Eq?é‘éé SCoNRIR fie 4 )"’Nm%\tago
R4m X
S 0) K/Rm Q

2

MU R2 & M R™2 oY R12
/ﬁ@* % W Fvon u\ﬁ I
N\ N\~ ' N ) \ 2 N\ Py
NNl R 0N, 5T
T R©2 T Ri2 12 R1<
N W N o /,N \ N \
s 07 N RS 57N R
R12 MU R
\%N N 7 \/%N
N N \J
8 and ° N R'®

R12 and R13 are independently selected from the group consisting of hydrogen, halogen, oxo, NO2, CN,
OR3, O(CH2)(CF3, CO2R3, CONR3R4, O(CH2)(NR3R4, O(CH2)yCOR3, S(O)mR3, SOPNR3R4,
C1-6 alkyl, C1-3 fluoroalkyl, C3-6 cycloalkyl, and NRIR;
10 R3andR%are independently selected from the group consisting of hydrogen, C1-6 alkyl, C1-3
fluoroalkyl, and C3_¢ cycloalkyl;
or, alternatively and optionally, when R3 and R? are in an NR3R# group, then:
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s) NRBR4 , ) N(RBXCONR3R4 , and u) O(COR 3 ; Ais
aryl, C3.7 cycloal kyl, or heterocyclyl; Vis -C(R5R6

W0 20078138%2 sel ected fromthe group consi sting OPCF/I82006/027700
-NH, and -C(R5R6 )-; Y is selected fromthe group
consisting of -0-, -C(R5R6 )-, and -S(0) m-; R and R
are independently selected fromthe group consisting
of hydrogen, G . alkyl, C 3 fluoroalkyl, and OR3 ;
RLP | Sneafnébmwby edlegted Sei dotesip Forsivitevé hlgir‘zﬁglp) C1-6 alkyl, C1-3

consi ?1{%4 a%alﬁaﬁana% otRAGREndert lsy spligchedituted
f rom du

oo T e DY IR i

)tNR3§92N(R@()RJB;I2>} VCOR3, S(O)m R3, S2NR 3 R4 , Cl1-6

al kyl Cl- fl

B I T 2 et R e ) 2B Sp R Y e bR AR
consi $i i nga éfto hydmbged Sat‘@!e@fap%wated@Pﬂscyﬁqu}WGH‘l‘%ﬁllly

and C3-6 ¢ y&%aﬁfri‘dgkl)’dr 5 h&tEroatdhd B hiBdidnvethy ndogtnapicharta RB ynd R4

when R3 ansdele d%‘r eﬁlﬁs 4,95 & tlontame&'lc(lé)i td)ﬂ@) &fs0)2,
R and R is"se omf e group consi'sting of

hydrogen, @i 6 aI kyI Cl-3 fluoroal kyl, and C3-6

cycl O%Ix kyl o 7804, h@ﬁbé?éd%yclﬁzfnngsﬁfbgl Vﬁleteil dabh ridg itk
substltuted W|th

1- )
S ot e e g e
R - and R bogettireed, wid whetdirethabitycbepane sastamrprtionaibi |°elﬁams rom 1

they are b%ﬂe@e‘i&a@ﬁg ?rgadﬁﬁﬁmo(ﬂ'le)mﬁ)géﬂ atfaéheg 1R HAe R& Gelected from

sat ur at ed & ol ! attﬁe S 150 t?o%Xlr??J Axdid{e (Qf& S%})al dnf

t
cont ai ni ng-1 oar“ g eroa
ni trogen athachea rﬁcmodaclarrdlglamhs bicwtit eng mtqmqup@nagm@bsututed

g( 0;’\*21 &Fifh foRel 193 isSbs@RdAeH drwhRk hsdhdéﬁdxd&rﬂy SOD 1-ealky1, (2) Cl-6
e, r
syst erﬂaméléﬁcleéilhyl ‘ﬁ)ﬁ&“%:egre QbSi{ 'S | pgﬁ%%]ﬁ%a florl, CN,
f used N@p, NRABP AGEHRMRE GARDSORERAT 51l SENE: e%%ﬂwh °hg
|'s satgy, t I@QBRW (y03LnaL, ¢s.0- @f‘@'hmﬂfyﬁ i(6) AEhenbie y®)lhhlogen, (9)
ring system t
et or AL SHINCR. G BORRAGRE 2 BIRAARE daidpika. ooy ae
and R wrkeat @sh dOIIRA, (16) OC(ONRAIRB, (17) SRA (18) S(O)RA (19)
S(O)2RA, (20) S(ONRAIRB, (21) N(RAYCORB, or (22) N(RA)SO2RB and
wherein each RA is independently H or C1.¢ alkyl, and each RB is

independently H or C1.6 alkyl;
HetA is heteroaryl selected from the group consisting of pyridinyl, pyrimidinyl, and pyrazinyl;
sis 1-5;
tis 2-3;
vis 1-2; and
m, in each instance in which it appears, is independently selected from 0-2;
and provided that when X is -C(RSRY)-, then neither R1 nor R2 is OR3.

2. A compound of Claim 1, or a pharmaceutically acceptable salt thereof, which is

a compound of Formula Jc-1:

R? (le-1) ;
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N, O and S, where the Sis optionally oxidized to
S(O or S(0)2, and wherein the nonocyclic ring or the
whe@yolise2 ri ng systemis optionally substitut eBCTMIS1906/027700
froml to 3 substituents each of which is
i ndependently: (1) C]. 6 alkyl, (2) G _6 hal oal kyl,
(3) @6 alkyl substituted wth OH O Cl-6 al kyl,
O Cl1-6 hal oal kyl, CN, NO2, N(RA) RB O N(RA) RB,
and proG&)RAWHECR RACSIRRS)- Hc@ppieIKRIRAR? iR'SC2N( RA) RB, ( 4)
O Cl1-6 al kyl, (5) OClGhanaIkyI (6) OH (7) oxo,

( 8)0) R@al ogen, op r& g%un & \ 51{%%\%) Tt R%M@% 1y %R?%zaﬁ% srillﬁt?ifr)sof wherein

R! and R 5 u@(epa)mﬂy sl By fr@@(d@)gm(umyrﬁstmg(omd‘ A gy *’9 26 rAlYS
Als 19) S(0) 2RA, (20) S(0)2N(RA)RB, (21) N(RA) CORB, or

N( RA) SO2RB and wherein each RA is independently H
VIS-C - 6 al kyl, and each RB is independently Hor C]. 6
X is seldduétom e irbup GndigingbOar yid S8k ect ed from the group

Y is selggghsﬂoﬂ Ny Qroﬁ)ﬂ‘ coHMgtan bl ’-Cﬂjlrdnm—gj(l(ﬁ,}{l, , and pyrazinyl; s

RS and eErindepend B Ao o R B Tt Y TP b ag 2
R10 is @dte@ oM ind@ebup baksistge X is - C(R5R6 ) -, then neither
Rl nor R2 is OR3 . 2. A conpound of Cla|m1 or a

phar gaceutl cal |y acceptablegsalt thermgef, Wch%
co u%j of Forrrull&‘zlc I vi d \&ﬁ
_)_ ,13 th R2N| s OR3
'a|<<n ceugchyaggp/'\ie
salt t ereof; &N ei ~R} nd R2 :are i ndependently °

sel ect ed fromthe group consi sting of hydrogen,
hamggen and 0 _g alkyl; Ais aryl; VIS-C(R )-; X
i s° seR&ct ed t,\pe group Fg@nsn st u—lgg pf2 - nd - NH-;

Y i Ceet ed he gr@ nS| st i
and S(O h -, e | n nt|l eI e,gizéa
fromfft he”gr oudy consi s |ng ge .alkyl; R10

is selected fromthe’group consi stl ng of:

O o
e —<\ b -

N

R12 and R13 are independently selected from the group consisting of hydrogen, halogen, oxo, NO2, CN,
OR3, O(CH2){CF3, CO2R3, CONR3R4, O(CH2)NR3R4, O(CHp)yCOR3, S(0)mR3, SO2NR3R4, C1.6
alkyl and C1.3 fluoroalkyl.

4. A compound of Claim 1, or a pharmaceutically acceptable salt thereof, which is

a compound of Formula Ic-2;

R? (1c-2) ;

and provided that (i) when X is -C(R5R6)-, then neither R! nor R2 is OR3, and (ii) R! is other than H.

44



10

15

20

25

R and R are independently selected fromthe group
consi sting of hydrogen, hal ogen, oxo, NO2, CN, ORS,
W@LEOFAR)BCF3, CO2R3 , CONR 3R4 Q(CH2)t NR R4J Q(EERYS2006/027700
VCOR3, S(OmR3, SO2NR3R, Cl-6 alkyl and C]_3
fluoroal kyl. 4. A conmpound of Claim1, or a
phar maceutically acceptable salt thereof, which is a
conmpound of Formula |c-2; and provided t hat (|2 when X |
i s - CpR5R6Arompaupdef Glamtlhge pﬁ@rmﬁ%?ﬁt%y jogentsRls salt therpot, wherein
R! and QP iade ilEpdnSentdy beddctet! firam thd, ghoup Aorsistigeed htlresen, @rlagem and Cors aoy:
N ngharnaceut|cally acceptable salt thereof, wherein R
$a%nd R are i ndependent |y sel ected from the group
R is slpnisd Goin thy eofup ypdisigefi, hal ogen, and C alkyl; Ais
aryl; R10O is selected frwalthe group conS|st|ng of
Rl 2 and R 3 are |nq§pende tRyeselec Zfrom fhB? roup
cons ng of hy i
q awc%oa cH) t NR- 3R4 N, _N
oe}}qR 4, bikyI,HC 73
fluoroalkyl’ and NR 3R4’. 6. A cdnpound of’Claimb5, or
a pharmaceutically acceptable salt thereof, wherein: V
| SunCH-; Xks -0 and YiS -O. 7. A conpoug@ of
d alnB or a Wraceut i caftty accHpt apize salt
th t omthe con
3- an g —f*§+-ayrago fﬁ{N:ziEzgyrlmh41 3-yl
nethoxy)phenoxy]benzonltrN exA3-{5-[ N
ryrazol o[ 3, 4- 6] pyri di n- 3-yl ) net hoxy] - 3- quorophenoxy}
5-chl or obenzonitrile, 3- {5 [U
-pyrazol o[ 3, 4<i ] pyridin-3 ﬁﬁthoxy]-chﬁloro-s-fluor

~

ophenoxy}-5 | or obenzo ile, g
3-{5- [(I|9- zoIo[ pyri di n-3-yl ] - 4-chl
orogS- u rophen% chl or obenzonitrile,
(=uxo- | py aﬂolo[s 4- 5] pyri di n- 3- thgxy]

-4 chloro 3- fludrophenoxy} 5- chforobenzonitrile. 8. A
R12 an§§| grg Hgipégcienﬂwg}:t&l ﬁom ﬂle §E 213 ir:‘é)rlrgics:tlen%to% lg)?irogg %glg%gto%? ll\§)2, CN,
OR3, G(eHeRTERI COpRATCONR3 B, GUBHDGRIRE: QEF2DCORY oﬁ(@@m"r? SO2NR3R4, C1-6

alkyl, C1-3 fluoroalkyl, and NR3R4.

6. A compound of Claim 5, or a pharmaceutically acceptable salt thereof, wherein:
V is -CHp-;
X is -O-; and
Y is -O-.

7. A compound of Claim 6, or a pharmaceutically acceptable salt thereof, selected

from the group consisting of:
3-chloro-5-[2-chloro-5-( 1H-pyrazolo[3,4-b]pyridin-3-ylmethoxy)phenoxy]benzonitrile,
3-{5-[(1 H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-3-fluorophenoxy} -5-chlorobenzonitrile,
3-{5-[(1H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-2-chloro-3 ~fluorophenoxy}-5-
chlorobenzonitrile,
3-{5-[(1H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-4-chloro-3-fluorophenoxy} -5-
chlorobenzonitrile, and
3-{5-[(7-ox0-1 H-pyrazolo[3 ,A-b]pyridin-3-yD)methoxy]-4-chloro-3-fluorophenoxy}-5-

chlorobenzonitrile.
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hal ogen, and G _4 alkyl; A is phenyl optionally
substituted with from1 to 3 substituents each of
wokiock138$2 | ndependent |y hal ogen, Cl-4 al kyl, oPCIZNS2006/027700
is -CH2-; Xis -0O; one of R3 and R4 is H, G -4 al kyl,
or C3-6 cycloalkyl, and the other of R3 and R4 is H,
ClL. 4 alkyl, or d -4 alkyl substituted wwth OCl-.4
alkyl, C(ORA Cqg 2RA, C(ONPRARB or SC2RA ; or
alternatively R and R4 together with the nitrogen atom
t70 \Ahn‘loeh t h&yo@foﬁnd&ﬁtﬂmrﬁ'ﬁloﬁl@bwmﬁdaﬁtﬁhl@/ aﬁ‘:cepfa@le salt thereof, wherein:
e [ 9:3 Q
haloaS 0Nt %R %Rl aﬁée%g?gc}ge?gd%gﬁp ¥18 & ontﬂ‘?%ml? cgnsﬁs lf‘% %fd‘éﬁmgen
alogegy, g R3 and R sel ect ed from N, O and S5 where

the S hds @iyl ofRbly seiidied @dh 50m $¢6) suBEtRLSeeh omﬁ&%s

ind Jnh&ﬂ NN &4l RPcks optional Iy substituted with
e W % 16&]}1{% each of which is i ndependent | y: (1)

St
c1 4 a?l%i/ ht2(2) CF3, (3) (CH2)I-2T wherein T is OH,
oc1 4xadJoyI OCF3, N(RA)RB, C(O) N(RA)RB C(O RA,

Qr. S2RA, (4) OCl-4 alkyl, (5) OCF3, (6) OH,
(7) 0?5 P&)Nhalogen, (9) CCON(RA)YRB 5 (10) C(O RA (

i i) O - 12) C(O0)OR o r (13) S(O 2RA; each RA
I S i ndepen y or Cl1.4 alkyl, and each RBis

i ndependent’ls ol Ci 4 al kyl . 9 A conmpound of C aim
8, or ﬁquparﬁace’ﬂltl d\&ﬂ*Fy accept abl e salt thereof,

sel ect ed g{r;\npno is ﬁré)lufall((:y?nSI 3-6 cygloe(ﬁLyl and the other of R3 and R4 is H,

C1-4 aIuFYLW é]z—é) plisyl 3ubstitglegy yith B1G1- Bl A@IRAS CPPRA Q)R ROKYIRA;
-5- cfl a95r9§§51§ EIB Eulcf li‘i tg% hgr w1tb[ tﬁe ntr?ﬁen at) t?_lgvhlch the A Fcﬁh

hl or o- 5- oro-5 pyr a
a“a“'h%‘ fB‘]m 1Y HFlﬁm%ﬁf%F"r 1aﬁww?%@ﬁmyynonww@tﬁmtngul [heteroatom in
additi@-tetb oitrogd-afi@hatth BB andRYdelcteli M@k Kyd.amd B G»)hefehhdf% ahAly

oxidizéd tGS@j) oPY ) Wﬁer@m)fﬂe]rﬁ@lg M} fked}%%) fal 1 & %1% substltuents
%?, hh Q- 2 nmet hox %I

each o W‘é 115 f—rf- egtasf )%ﬁﬁ (}]) (§H2)1_ whereln is OH 1-4 alkyl
OCF3 W(}iﬁﬁﬁ; @@)Wh‘é)ﬁ@x%cbﬁﬁzmnw’r bt $02RA, (4) 0-C1.4 alkyl, (5) OCF3, (6) OH,
(7) oxo, (8) halogen, (9) C(O)N(RA)RB, (10) C(O)RA, (11) C(0)-CF3, (12) C(O)ORA, or
(13) S(O)2RA;

each RA is independently H or C1.4 alkyl, and

each RB is independently H or C].4 alkyl.

9. A compound of Claim 8, or a pharmaceutically acceptable salt thereof, selected

from the group consisting of:

3-{5-[(6-amino-1H-pyrazolo[3,4-b]pyridin-3-yl)methoxy]-2-chlorophenoxy}-5-
chlorobenzonitrile,

3-chloro-5-(2-chloro-5-{[6-methylamino)-1H-pyrazolo[3,4-b]-pyridin-3-yllmethoxy} phenoxy)-
benzonitrile,

3-chloro-5-(2~chloro-5- {[6-dimethylamino)-1 H-pyrazolo[3,4-b]-pyridin-3 -ylJmethoxy}phenoxy)-
benzonitrile,

3-chloro-5—[2-chloro-5—({6-[(2-methoxyethyl)(methyl)amino]-lH—pyrazolo[3,4-b]-pyrid'm-3-
yl}methoxy)phenoxy)benzonitrile,

3-chloro-5-(2-chloro-5-[(6-morpholin-4-yl-1H-pyrazolo[3,4-b]-pyridin-3 -yl)methoxyphenoxy)-

benzonitrile,

46



10

15

20

25

30

3-chl oro-5-(2-chl oro-5-[(6-norpholin-4-yl-IH pyrazol of
3, 4-b] - pyridi n-3-yl) nmet hoxy] phenoxy) -
whenwzomsiz il e, N2- (3-{[ 4- chl or o- 3- (3- chl or 0- 5- cReIUfIvE6IER7700
xy) phenoxy] net hyl } -1 H pyrazol o[ 3, 4- b] pyri di n- 6-
yl)-N2- net hyl gl yci nam de, o
3-chl oro-5-(2-chl oro-5-{[ 6-(3-net hoxyazetidin-l-yl)-IH

- :,4-b] - i di n-3- yl th

pﬁékg—i?}oﬁgg}z—% ?qh]g%rq-g?c/;allgplher:]nogy)pﬁ/engxryr]emethgf)l(})-/1}H-pyrazolo[3,4-b]pyridin-6—
yI)-NZmethtlglyadrabnide2- chl or o- 5-{[6-(azcra]ti di n- 1| -%I ) -1 H_-‘|:oy_raéol 0

Mol - - nitrile,

, t&ﬁeﬁg}%}%@}é;?%ﬁ*ﬁﬁ-&%‘%ﬁ@{%ﬁ%ﬁzﬁﬁ%Frié?ﬁzigf?%Tppw_ﬁ?%—o| ol
ylimetgoxy} pengyyioprptide. y| ) net hoxy] phenoxy} - benzonitril e,

3 3{chtoro{{-@-chBroad¥{ [BORyddiR] -1 10l B-pyrhzoyd[3 ,4—b]1f>'§’rﬁ¥1[ﬁﬂ;iﬂe9{o§y} phenoxy)-

. -pyridin-3 -yl]nmethoxy }-2-chl orophenoxy) -
benzo%lﬁgﬂ o%benzoni trile :

331eBlopo et cblofeirl (friveresiy L yh e pyraioleld. 4 Y ivritink pymathotydfi8oxy}
benzoditrldd, - pyri di n- 3-yl } met hoxy) -2- I o (s

. ? Jégg[%g%%gﬁl%gﬁn%?—:){ﬁfl gogl{]a%cg&&,h{bhi{};%%ﬂ@ﬂgoxi}—25-chlorophenoxy)_

>-chlorabengpuifsife; i di n- 3 -yl ] met hoxy} - 2-chl or ophenoxy) - 5-

c BI[Dr{@hepEmReti H@etiddr {-31-11 8y cgﬁa-b]-ﬁriﬁbﬁtaaﬁ%&f[&y)é‘z—

ri.din-3-yl mst.pox ]-2-chloro-3-fluoro rhenoxy}-5-

"hl"‘"‘%‘ﬁ%%x g"%"é%‘%rc?%?"%‘?ﬁi“fl& a“é- {5-[(6-amnino-1/f-

r §{azl61(prBindazgidin-1-y)- 1H—pyrazolo[3,4-b]I:]pyridin-B}-yl]glethoxy} -2-chlorophenoxy)-5-
hlorobdtEbtiilR; 3- Y1 ) met hoxy] - 3- f | uor ophenoxy} - 5-
comcééll Elbenz itrile ?’ilg'"?’l a

S B R O R P B 3D p B bR Sy pRORY Y )
chlorobepzeniiitilsr 0- 3- f | uor ophenoxy}-5- chl orobenzonitrile. 10.

A - ' ind- QU | o 5.
T Gl i e

ccept.abl
Chlom%&? I'$%€-1a: 11. A pharmaceutical conposition _
c d1ipt(b-gining-18rpyeikdleid piblgridins yhinethbxyg-4 chiopauirapbankdisng
chlorobddzédieone of Clainms 1 to 10, or a pharmaceutically
acceptabl e salt thereof, and a pharmaceutically
acceptable carrier. 12. A nmethod for inhibiting HTV
rever s®. t r ansoipbptias Elainf Qfor & plaahdcagicAlly aplepably babefeo fvhich is

a compound of Formula Ic-1a:

R? (Ic-1a).

11. A pharmaceutical composition comprising an effective amount of a compound
according to any one of Claims 1 to 10, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

12. A method for inhibiting HIV reverse transcriptase, for treating or prophylaxis of
HIV infection, or for treating, prophylaxis of, or delaying the onset of AIDS, which comprises
administering to a subject in need thereof an effective amount of a compound according to any one of

Claims 1 to 10, or a pharmaceutically acceptable salt thereof.
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H 'V infection, or for treating, prophylaxis of, or
del ayi ng the onset of ADDS, which conprises
w@ebvriisstering to a subject in need thereof anPCT/US2006/027700

ef fective amount of a conmpound according to any one of

Clainms 1 to 10, or a pharnaceutically acceptable salt

thereof. 13. Use of a conpound according to any one of

d ai s to 10, or a pharnaceutically acceptable salt

t her eof® i nU¥eRER ?P&WB?‘ES‘@F‘E?F%“%P“&’%@%I%@WEMO ¥lppr a
pharmiagehfiidally acn@ta}ble\s’alt teredfsie the m&ﬁﬁfﬁdtmm bBsSRedich@ént Fdr QALY HOV reverse

transcﬁlgtgsﬁ I}XII t%\l.u% o Proﬁlgrax (ieF nf%nt%%lo& fI) le En(r%fe parédh%ms (]_f or ds\laymg the

y axls o 2 Onse
onset dund of Formul a I-P vvherel nn R1, R, A V, X
5 and Y have the sane definition as set forth for a

conpoupgd Of‘?g"q@w tfh,gg}_mfplalg aiml, z Pis R10* ; R is

a heterocyc romthe group consisting of: R
12 R13 , and HetA arg as def ned |:n Caiml;, R4 is
PO(OH) O M+ ; PO QY )2 -M+2; or an acid
salt of: M- is a phar u |caIIy accept abI e
nonoval ent counteri on; is a phar maceutical ly
accept abl e di val ent q:p1unt erRén | s H G _6 alkyl,
(CH2) 2-3CF3, AryA, or HetB, R 6a énd) RI6b e e a ch
Wherej ndependently H, G _6 al kyl, (CH2)2-3CF3, AryA, or
YtB each R is |ndependently Hor Q. b alkyl; each
R, RR)A, VsX ARG Jeey e the ndnheydefthiten o set fdehl forad dompaat bM&Jrryula BRI Rlaim 1;
10 zPlsltlmget her W th the Rl attached to the sane carbon atom
% q menber ed, saturated nonocyclic ring
‘86 ?t?fﬂ%(l:]ﬁ?e ??Ef’ﬁtfrﬁfnﬁ}i‘er%"@ ABEERER{t om wherein the
gpllogal hetgroatomis selected fromN O and S, where

§\sopt| nBIy oxi di z@d{tos ) R S(O 2V, &9
6al;ig OIS/
QR ARy, (O )ZN

SRR3 i s ) 6
&ikyl ; 4 |R$4 H or 621 6R1al k 4 R13, R4 Rn’
Nk
R12 J-J\f"
S >\ oy -
N\ ‘ P \ 1 —7aryl \ I Y‘ N\ jHetA
NN NSNS, N
14 R™ 1/4 1{4 R /
R ,R ,R , and R

R12, R13, and HetA are as defined in Claim 1;
15 Rl4js PO(OH)O‘ M+ PO(O-)y -2M™*5 PO(0-)2 -M™2; or an acid salt of:

™
R” R18 R'® R20
O ]
/(/< N R21
d N/R“S"’1 R ~R#=
R rs g N
R15b R22b

or ;
M is a pharmaceutically acceptable monovalent counterion;
M*2 is a pharmaceutically acceptable divalent counterion;
R15is H, C1_¢ alkyl, (CH2)2-3CF3, AryA, or HetB;

20 RI16agand R16b are cach independently H, C1.¢ alkyl, (CH2)2-3CF3, AryA, or HetB;
each R17 is independently H or C1.¢ alkyl;

each RI8 is independently H or Cj-¢ alkyl;
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AryA is phenyl, wherein the phenyl is optionally

substituted with from1l to 3 substituents each of
wokioci138s2 i ndependently C, Br, F, CH3, CF3, NP2I/US2006/027700

-NH(CH3 ), -N(CH3)2, -CN, -OH, -0CH3, cyclohexyl,

et henyl, ethynyl, -SCH3, -S(O2CH3, -(CH2) | -2 SCHS,

-(CH2 ) | -2 -S(0O2CH3 , ~NHC(O) CH3, -Q(CH2 )1-2CF3,

-C(OCH3 , -0OC(OCH3 -(CH2 ) i _20CH3 , -C(O NH2 ,

alterna.ti@fl@)amﬁ&pogethe@(v@} e @ﬂ&at@che@(t@@ﬂﬁle <@ D) A@HBm a 5 dCiFkAnembered,

sa&rﬂd@(ﬁ%ho rlrrglxb%@}%h'gmm a N?i'ér%)l N"Igeg)tm!_!(p%) heteroatom is
se Iat%&]%lnn NOH a}?&?@% ﬁeth%%dls 1,0 allk%m 1zed 1o %{C{)o jer ed

et er oar onat contial ni t er oat ons
RI9 isdf prdeie oty om N O and S, vvher ein the het er oar omat i ¢
R20 isrH oY jisaliopt i onal |y substituted with from1l to 3
R21 is séli ts each of which is independently d, Br, F,
" NH2 , -NH(CH3 ), -N(CH3 )2 , -CN, -OH,
R222 andyRAED are. gach inHepgndentlydl i rpylkyl, é@ftlrz)mCFs? AB@Her HetBS( O) 2CH3
R23 is,H or((GHaldyi;- 2- SCH3 , - (CH2 ) 1-2-S(0) 2CH3 , - NHC(O) CH3

R24; orgg:%(ﬂl 2CF3 , -C(OCH3 , -OC(OCH3 , -(CH2
i ONR , -C(ONHOH , -QONCHB 2 ,

AryA is@h@yR hereiC{H@pR@Ss optiofdliRubstitute® with )2 ChE33 substituents each of which
is mﬂhﬁﬁ@lﬁﬁﬁ& F- e EFR NNHCNE) OB i3 ), RBRNWIH, -FH3, cyclohexyl,
ethen{l]l ééhynyl -SCH3, -5(0)2CH3, -(CH2)1-2-SCH3, -(CH?2)1-2-S(0)2CH3, -NHC(O)CH3,
-O(CH2)1-2CF3, -C(O)CH3, -OC(0O)CH3s, -(CHp)1-20CH3, -C(O)NH2, -C(O)NHCH3,
-C(O)N(CH32, -C(O)2H, -C(0)2CH3, -(CH2)1-2C(0)2CH3, -NHC(0)OCH3,
-NH(CH3)NHC(O)NH(CH3), phenyl, or benzyl; and

HetB is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected from N, O

and S, wherein the heteroaromatic ring is optionally substituted with from 1 to 3 substituents each of

which is independently Cl, Br, F, CH3, CF3, NHp, -NH(CH3), -N(CH3)2, -CN, -OH, -OCHg3,
cyclohexyl, ethenyl, ethynyl, -SCH3, -S(0)2CH3, (CH2)1-2-SCH3, -(CH2)1.2-S(0)2CH3,

-NHC(O)CH3, -O(CH2)1-2CF3, -C(O)CH3, -OC(0)CH3, -(CH2)1-20CH3, -C(O)NH3, -C(O)NHCH3,

-C(O)N(CH32, -C(O)2H, -C(0)2CH3, (CH2)1-2C(0)2CH3, -NHC(0)OCH3,

-NH(CH3)NHC(O)NH(CH3), phenyl, or benzyl.
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