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WD 2008/ 076223PCT/ US2007/ 024974 TI TLE OF THE
I NVENTI ON NON- NUCLEGCSI DE REVERSE TRANSCRI PTASE -
I NHI BI TORS Thi s application clains the benefit of
wobsio76heVi sional Application No. 5 60/ 874, 628rukidoeehae7a
Decenber 13, 2006, the disclosure of which is hereby
i ncorporated by reference in its entirety. FIELD OF
THE | NVENTI ON The present invention is directed to
TITLE Q§/KHE INYENHONUt ed i nda7ol es, benzotriazol es, 10 and

NON-NUILEGSIDE REVERSECTRENSURIPBASE TNBIBITORS Maceut i cal |y

acceptable salts and their use for the inhibition of
H 'V reverse transcriptase, the prophylaxis a HV
i nf ecThismpplivatiéh Wamepihe bendf®iof Uth@revisanatetypplicdtionNo.

A
60/874, 615 ?ﬁ‘éd %betﬁﬂr&gg tfﬂnggpé gb&- gi?ggaﬂ% ﬁ% fiich W%;%E&Pﬁﬁted by
referenceﬁ%gﬁe%ma%r progressi on of Al DS. 15 BACKGROUND OF
THE | NVENTI ON The retrovirus designated

A . iciency virus (HTV), particularly the
-FIELDQF%W‘EMS HV type-1 (11W1) and type-2

( HI V- Phe presept myentiranvie diredied tdethingubstithtyd ndakaelds, benzotriazoles,
and relatéa%léﬁﬁe %lﬁﬁ&ﬁﬁﬁ SRS theE ﬂe i %&%ﬂ?‘ﬁ&e B8bRCAHE irffkheir use for the

1nh1b1t1anﬂfl egqlsrgcle g"?:gscpﬁ nq(ii g}q B;o i Vy@% et pOSI t Ve |rf|:p3}1catlon, the

treatmet@f lTVAnfb G arel I&%%ﬁbpgeﬁrltﬂngﬁle @:Qg_(h@«laﬁs JfAIDSWER tirgtment of AIDS,
I ndl vl dual S It severe
and the é‘Jﬂ%%nos u%sp# %gdsll PR ORGP S %ﬁ@g‘t hem hi ghly

susceptible to debilitating and ultimately fatal

BACKIRPONDOFIHIE N VERTIORNS. Replication of HV by a
host cgell re UI es In ratj on of. tthe vir.al

one .
nt o Threpaisdssienachfpmangmpunodeloicacyyips Iy pagicularly the
strains kinben s VIIV appe- £ GHINGD) ﬂybﬂyﬁe P €HIN 2p sirtigeaimoe bpdn aivlepically linked

o the ol RN B R BRI i Bas). HIv

seroposihiye indayidealk are writially geyemptamatisriog Dﬁm‘@lly Theclem refaied complex
(ARC) BHowed ESN&H@@ PARReRY Mdﬁﬂ& ¥}E§ﬁ51@§éirere6§§nrﬁhnosuppress1on which makes

ST =TI G NG -

of HIV iy ahet r:clb&qumessmtegfemoabf tredex] Biameapip thé hody eews PWA. Since

HIV is a\% lé%\& an eéé@ ﬁﬁ %ycl%{clﬂqjﬁ'ggsﬁﬁﬁéénoﬁ (Hjbgl e(ﬁ*t? romt A genome
into DNy vig i gnzypeQAmoniag ra¥erse traqacripipse a%m DNA pol yner as e,

RT 3%&@@%@@@@9 Has &fﬁ&'ﬂdneﬁﬁléh@ﬁﬂatﬁl‘ﬁﬁnaidn&n ThelSiAyhe acts as

t r and t t
an RN bt By Pk Bt 2baBoniTengofd pnf DNV ARERRREINA
polymeredre Thits role e$ i BNgedependiny DN pph'mgasa,s‘lél“ mmes 4 single-stranded
DNA cos 8fheVial RRATPRUD HBodURfasd ‘fﬁ' RistroRNRY BRLInG! itk @\Lﬁpéﬁd frees

g?HIVRTWI i nhy bi plica n.ininfe
the DNA pyst produgeddeo %&%@@Rﬁ& g%m bt fimmew&ﬁﬁgrwlya?erase RT
makes aHbéénaﬁcdﬂiﬁlaﬁént@@ N Ahstrand 8singtie st A caapd ndemplate. The two

srands RRBYER o e TIATwhie Y bl LERO AR RARIHY e

integras¢ @@yme. 2' | 3' - di deoxyi nosi ne (ddl), 2',3'-
di d eQﬂé%ﬁB{Nﬂ R cﬁﬁg@nds%-[mlﬁﬂ_@enﬁﬁiéhﬁ #RicBBns of HIV RT will

e | avirdi ne,. efav nd abacav each
inhibit HIF plisafigh shtsribeife e T sopaids arq yrefyl i e s epy of HIV
infection ifleedane) nA&mﬂgﬂh{ﬁ}mﬁd‘nﬂdﬁap‘pemdlfsr wserm&elating HBY@lfergion and

AIDS arg%jl 'F?rgnateltor \él-&c%lerfli) ro%[‘em : b8 Rl Lih OB (adn), 2.3

ors: artlcu St he

dideoxyeigidisied gaeh d4 b5 3T@t@mramptv dgtawadm, affgreng pad phaspyf.ant

to the known inhibitors. The use of RT inhibitors to

treat AIDS often leads to %iruses that are |ess

sensitive to the inhibitors.” This resistance is
typically the result of nutations that occur in the
reverse transcriptase segnent of the pol gene. The
conti nued use of antiviral conmpounds to prevent HV

infection will inevitably result in the energence of



or a pharmaceutically acceptable salt thereof,

wherein: T1 and T2 and T3 are each i ndependently H,
"Cl_4 alkyl, halogen, CN, CH=CH CN, C(0)RA, or

(CH2) 1- 2N( RA) RB; R2 and R3 are each

i ndependently selected fromthe group consisting of

(1) Wrhile( @Qchl'kﬁl PECMRreg 6 &0 N BARIEBe if Dealide 19 H¥dciion and
AIE@ .t rﬁlirﬁr_l?% 11(5251 %Sé J éz(\le agg(jx Z%a\l Cﬁf\?’ u'ﬂ gnﬁsg jl’rcludmg
ad@g)’)na I%[rm rs* @_pro lem is the develogrperg mujant BT strains
theéamesintdetpferthe kodwn Hhitimrogémg ueNy RIORhitdbsdtoatday AIDS often
leadk %o vidies ChaChredlead knbitivEOkd the iRhBI6 R@hﬁﬁem%ﬂa nglca]ly the

resgfltpo%qt %%%Ec@% N%BA%[&% trfu‘&s% Sé:;l‘fgllﬁ Re pdt¥ene. The

continued ise Of antiviral compounds to prevent V infection will inevitably result in
the emergence of new resistant strains of HIV. Accordingly, there is a particular need for
new RT inhibitors that are effective against mutant HIV strains.

SUMMARY OF THE INVENTION .
The disclosure is directed to certain indazoles, benzotriazoles, and related bicyclic
compounds and their use in the inhibition of HIV reverse transcriptase, the prophylaxis of
infection by HIV, the treatment of infection by HIV, and the prophylaxis, treatment, and
delay in the onset or progression of AIDS and/or ARC. More particularly, the disclosure,
in one aspect,includes compounds of Formula T and pharmaceutically acceptable salts

thereof:
T‘I
TZ_%j\
R

R (D),

or a pharmaceutically acceptable salt thereof, wherein:
TI and T2 and T3 are each independently H, C1-4 alkyl, halogen, CN,
CH=CI-CN, C{O)RA, or (CI2)1oN(RARB:
" R2 and R3 are-each independently selected from the group consisting of
(DL () halogen, (3) CONRARE, (4) C1.4 alkyl, (5) I3, (6) O-Cl4 alkyl, and
(7) OCF3; -

R7 -
’|:\/R Q J
A Ay A,
R6is: (1) NNH ) R NS
* J =
FI{A/\‘L\A 2 *\/U\O \/\| 2 /|\/l]\l
3) ) N I ,



C(O)NH2, C(O)N(H CH3, C(0)N(RA)RB, C(0)RA, CO2RA,
SO2RA, or S2N(RA)R13, L is Nor N oxide; Qis: (1)
-CH(R4) -, (2) -C(R4)=C(R5)-, (3) -CH(R4)-CH(RS)-, (4)
-C(R4)=C(R5)-CH2-, (5) -CH(R4)-CH(R5)-CH2-, (6)
-C(R4) =C( R5) - CH=CH-, (7) CH( R4) - CH(R5) - CH=CH-, (8)

- C(R4) =C( R5) - CH2CH2- R4) CH( R5) - CH2CH2-
(10) E€5(R4) . (11) Q( (12 N:N- wher ei n
,e\'ﬁp t atom| ﬁ(ﬁe at o re |y attached
ell_henzo; R4 and R each

(6) ndeBend y set ?ct edﬁ/omthe(ggr oup clongf S‘I@I ng of:
(1) Hi—(2) C1 4 alkyl, (3) 0-Cl 4 alkyl, (4) CF3, (5)
¢ ahd 6 J"hal ogen; R7 and R8 are each

[ ndep@n y sglected fromthe group consisting of:

(1) H, 2 13 5) NO2, (6) C 4
(9)§1| 2<yl ( 0- 04(42""@&5?%?{1%&%4( CBZ)(Z g%N( RA) R(B )(9)
O(CH2) 1 :B JRAre ¢ath indepShdertiyll, 1ORRESY, QNLZNOQ, C1-4 alkyl, CF3,

$qQ ﬁ%ﬁg‘g ng &?(Q&;N@R;@é:(?ﬁ) (C:?%S{N( %—QA% R “each RA

endently Hor C _4 alkyl; each RBis
i ndependghisify hidogén, CN, 412 Myy; oelasifb RCCi sy alkyl, CF3, OCF3,

¢<bﬁ§}zg%2@zﬁ ] ORI O AR Akt

SCohdRpEBent | y each pair of RC and RD together with
the N atgn;ﬁ%rﬁhé they are both attached form a
sat ur at ed ‘nonocyc ri ng sel ected fromthe

consi st i Rgs:di)- (RI4) aldd\ (Rl4h'@(R§ée@)dCHé%‘Echg(rlfsger e
(4)-s(pheC{RHACHY € BPOHRICHRMNOH 8, (b) R(RASR(RD)-PH=CH-,
(A &Zﬁﬁ% e P R R or
(9)(-CE(RDy Cl‘ R%-lzﬂzl OArfO(RAB-Ner 6119 d&ﬁcﬁﬂfﬂe petlde MiTly-;
wl%e%lﬁ ?ﬁquﬁ fn{ogmtgrgqn 9 QYR AHh ﬁiréét yrhgtaafed to the fused benzo;
R4 and RS are each independently selected from the group consisting of:
(1) H, (2) C1-4 alkyl, (3) O-C1-4 alkyl, (4) CF3, (5) OCF3, and (6) halogen;
R7 and R8 are each independently selected from the group consisting of:
(1) H, (2) OH, (3) balogen, (4) CN, (5) NO2_ (6) C1-4 alkyl, (7) O-C]-4 alkyl,
(8) O(CH2)2-3N(RARB, (9) O(CH2)1-3C(O)RA, (10) CF3, (11) OCF3,
(12) O(CH2)1-2CF3, (12) N(RORD, (13) N(RA)-(CH2)2-3-N(RC)RD, and
(14) C(O)NRARB;
each RA is independently H or C1-4 alkyl
each RB is independently H or C1.4 alkyl;
each RC is independently H or C1-4 alkyl;
each RD is independently H or Cj-4 alkyl; and
- alternatively and indepeﬁdently each pair of RC and RD together with the
N atom to which they are both attached form a saturated monocyclic ring selected from

the group consisting of:

GO,



(1) H (2) halogen, (3) C(O)N(RA)RB, (4) ClA alkyl,
(5) alb (6) 0-Ci1-4 alkyl, and (7) OCF3; Lis Nor N
oxide; Qis: (1) -CHR4)-, (2) -C(R4)=c(R5)_, - (3)
-CH(R4)-CH(R5) -, (4) C(R4) =C(R5) - CH2-, (5)

-CH( R4) - CH(RS) - CH- (6) -C(R4)=C(R5) - CH=CH- (7)

- O RLGH Bala Qe pm@f&fg)acgggg%gﬁ@m%;wm (9

or (12) -N-N-; wherein the left-nost atomin Qis t he
at om- di rectly atte}ched to the fused benzo;

T
72 [xj\ R8
%‘ O RY
L

wherein:

T1 and T2 and T3 are each independently H, C1-4 alkyl, halogen, CN, CH=CI-CN,
C(O)RA, or (CH2)1.2N(RARB; o :

* +R2 and R3 are each independently selected from the group consisting of:
I H '

2) halogen,

(3) CONRARB,

4 C1-4alkyl, '

5y  Cks,
- (6) 0-C1-4 alkyl, and
(7)  OCF3;
L is N or N oxide;
Qis:
()  -CHR#-,

2y -CRH=CRS)-,

(3)  -CHRH-CH(RS)-,

@) -CRH=C(R3)-CH-,
(5)  -CHR#H-CH(R5)-CHp-,
6  -CRH=C(R5)-CH=CH-,
(7)  -CH(R4-CH(R5)-CH=CH-,
(8)  -CRH=C(R5)-CH2CH2-,

-

3a



R4 and R5 are each independently selected fromthe
group consisting of: (1) H (2) G4 alkyl, (3) 0-Cl-4

al kyl, (4) CF3, (5) OCF3, and (6) hal ogen; R7 and R8
are each independently selected fromthe group '
consisting of: (1) H (2) OH (3) halogen, (4) CN, .

5 . . sk . O C 4 alkyl, (8
(()()( 2. 3%?%{7%?@(55@&%%) 1- 30 0) ?QA,y(10§ z:Fs, (11)
OCF310)( 126(Rdpaf12) 1- 2CF3, (12) N(RORD, (13)
N( R 1) ( CHA-@r3oN(RC) RD, and (14) C(0) N(RA)RB; each RA
IS i(&%epgﬁgﬁgt ly Hor ClA alkyl; | o

wherein the lefi-most atom in Q is the atom directly attached to the fused

benzo;

R4 and RS are each independently selected from the group consisting of:
O |
(2) C1-4alkyl,
(3)  0-Cl-4alkyl,
4y CFs,
(5)  OCF3,and
(6) halogen;

- R7 and R8 are each independently selected from the group consisting of’

O H

(2) OH,

3) halogen,
@4 CN,

(5)  NO2,

(6)  Ci-4alkyl,
(7)  0-Ci4 alkyl,
(8)  O(CH2)2-3N(RA)RB,
(9 O(CH2)1-3C(O)RA,
(10) CF3,
(11) OCF3,
- (12)  O(CH2)1-2CF3,
(12) NRORD,
(13)  N(RA)(CH2)2-3-NRC)RD, and
(14)  C(O)N(RARB;

each RA is independently H or C1-4 alkyl;
each RB is independently H or C1.4 alkyl;

3b



each RB is independently Hor Cl_4 alkyl; each RCis
i ndependently H or Cl4 alkyl; each RDis

i ndependently H or Cl4 alkyl; alternatively and

i ndependently each pair of RC and RD together with
the N atomto which they are both attached forma

ar r 1.sel ected fromthe group
ea%%%sfﬁ]l@ﬂjgeﬂg%@@%lﬂé] 4an%d(0—|)0 4\ 4+; PO(0-)2 2M#;

PO(0-)2 M2+; or an acid sal of: M1 is a-

eacﬂha]aﬁ@ﬁﬁeﬁeindaiﬂbf)ﬁ acCeptagiblie nonoval ent counteri on;
M2+ is a pharmaceutically acceptabl e dival ent
counterion; R15 is Hor Cl 4 alkyl Rl6a and R16b are

alterastivelngeliedgenddnyly bharpaBof R GandRD tdztdei withitherN Gbmdto

Wh?é ﬁ){%}e g%g%hl a%ta{l}.egrfor & tl%]a mon%g%q‘ia %ﬂg sffealy #b& tﬁ@gprgup

an I nteger
of:o 2, 3 or 4; and prow ded that (A when Qis

rrb\&}/ ‘ﬁ then,R¢g isy H In a third aspect, there is
b cghpound _&f . Fornula I'b-P: CN C (Ib-P)

wher éi n:
ROP is PO(OH)O- -M+; PO(O-)2 2M*: PO(O-)2 -M2*; or an acid salt of:
‘ o
I Ay
. ;
o . N .
N R223
/ WN—‘R']Ga HN/

R15 i 0 |
, - RisD or R22b

M is a pharmaceutically accéptable monovalent counterion;
M2+ is a pharmaceutically acceptable divalent counterion;
R15is H or C1.4 alkyl
R16a and R16b are each independently H or C1-4 alkyl;
R19isH or C1-4 alkyl;
R20 is H or C1-4 alkyl;
R22a and R22b are each independently H or C1-4 alkyl; and
d is an integer equal to 2, 3 or 4;
and provided that (A) when Q is -N=C(R#)-, then R4 is H.
In a third aspect, there is provided a compound of Formula Ib-P:

CN
8
Cl O R
I j:, _
N
RS , N L
NTRT (1b-p)

wherein:

3¢



Q(l) -CHCH, (2) -CHCH CH2-, (3) -CH=CH CH=CH,
(4) -CH2CH2-CH=CH-, (5) -CH=CH CH2CH2-, (6)
-C(R4)=N-, (7) -N=CH, or (8) -N=N-; R2 and R3 are
each i ndependently sel ected from the group consi sting
of H C, Br, Fand Cl4 alkyl; R4 is H Cl4 al kyl,
a, Br, orF and RBis H O4 d, Br, F, CH3, CI:I—B
Qlﬁ(CHZ)Z 3NH2, CF3, OCF3, OCH2CF3, NH2, N(H) CH3,
N( CHB) 2, @(lﬁ@NHZ, C(0) N(H) CH3, or C(O)N(CHS)Z
I n a)f our¢i=EEp®GE-, there is prow ded a
phar maceut i cal _ﬁ ﬁSItlon conprising (A an
ef f &0t i vd-Rodrt!d i) a conmpound as defined above,
or &)pharEeeur(dat(H-, accept abl e salt thereof, or
(i }ysya compoufd-@scgef ined above and (B) a
pharnaceutlcally acceptable carrier. Ina fifth
aspédt, tHBMENs provided the use of a conpound as
def ined apav@., opr a pharmaceutically acceptable salt
ther of , .or._a conmpound as defi ned above, in the
act eVof a nmedicanent for the treatment or
prophyIaX|s of HI V-1 infection, or the treatnment or

B g L g AR
Clahikyl .

eatures of the disclosure are either.further

described in or will.be gppar enéI Lr olm t he ensui ng

_ WO

R D R B 55910 007 DT AL LED DESCRI PTI ON GF
THE | NVENTI ON The conpounds of Fornula |

R8abAYOH, andPharHgaeuls axidn,)agsen; abkeOSh, IGCHPEF £ 0fH),

N A e e e I

transg fduﬁhalsfﬁec@ figkré Brprovitddad phangadducal ephpesdtidnaroniphising (A)

an \é#feclrggp ﬁﬂlpgnt%f Yxi)] Ri cglni;\)/glflﬁ RAL f ﬁe%lgclbggéé ¥)]I ﬁh%rnl%c&l?@&]%g%}table
salt oo @r (i b sonpEndse. deﬂa@e@wg ond {Thiea pastiapgytiedlly acceptable

carlligPr esent ati ve conpounds of the i nventl on in the

assays t forth in Exanple 6 bel.ow,
o TR 8 ook gbert PO R s e o e e e, or 2
pharolaysueicalbe aem:ptablet yalofthdritod; br reev:empalrtdr anglefingst abeve, in the

m ££§eeﬁ{%15%&gal L yﬂgﬁezﬁﬁneﬁﬂg Ip?%(ﬁ'ls' dfm[‘ﬁfn Ilrﬁ&tl()l’l or the

al SO ex agal nst el st ant orrrs of
treqymoni(as pgophy lisatdelay praihg gnist opwrogressaon of Alidpetaldyske
- trapgfr iAiRaRndas Bp é&’d ahd FEntiabs |0Y3h¢’1Q1151;Q:3ure4are either further

-desc:q«g%&%%r; Wil ﬁlo%%?? @yh%/nrsl[%?l!g gig%crné)a§ e’(S]eX%n?)%s and appended

claomsDss-r esi st ance agai nst currently approved antiviral
therapies. A first enbodi nent of the present
invention (alternatively referred to herein as
"Enmbodi-nent El") is a compound of Formula I
(alternatively and nore sinply referred to as

3d
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15" Conpound 1") as originally defined (i.e., as
defined in the Summary of the Invention), or a
pharmaceutically acceptable salt thereof; and
' that (A) when Qis -N-=C(R4)- and
Awo%g@/d'fgﬁﬁer than H, then R6 is not N-NH A Se?gﬁg&(ﬁ?mzwm
enbodi nent of the present invention (Enbodi nent E2)
is a conpound of Fornula |, or a pharmaceutically

DETAREPPESCREEON OF M BF VEWAEPNi n Ti and T2 and T3 are
each e cHdsReRAYSP Fbdmith 1 %e%)ﬂhmﬁﬂeﬁ%ﬂ aBdep QNIe salts

and_all other variables are origin de
thereofare BV FeYFrie{ranRERiRIASTapipbiters. ARe fempp ‘ﬁ%fm fn*tlﬁsngfﬂ"

Teverse ﬂfaﬁ&ﬁiptase A fulr inghibing B0V roplivatiéBin +iso and onges ood particularly,

the corr?q%) und. oc?f Plo%ﬁlra IME@ %@%&%%Mﬁ)%c WL ?ev%%% tlranscnptase

erein
Based uped shtesting afyepeseatative opmpemdene thgiinventipe impthe assays set forth in

Exampfct@ﬁelé\{f it BagbwaBat @bm gbmﬁﬁ%f anﬁ\ﬂg I Irﬁublﬁthgm d@ﬁéﬁd@ﬁt DNA

| east . Qne and T2 and T3 and all ot
polymease ety of ﬁ‘X é EEVELSE GRRsShpiasy é?m%%n@%w%gmamqnﬂéef thf present
mventlcEnéisxde)ﬂ‘Ehnt adfvity a.gamst drug resistahiofiormi oEHPO (6. gremiutant sttdives of HIV-1

in whicf LERFQ ran bttt ﬂgsn 2 AR APRRE 103 3 sl b IRANB5RY andior
tyrosing }%lr eotysteifedMd B h PE apéh @%e@é&éwm%ﬁeﬁﬁd@ﬁiﬂayce against
cunent@%bﬁl%t«saiaﬁtfm tHegp gsfsollip C?ESI sg Io ng of Ell a, Br, F
0 er \'/ a es., ar a

o A Ciasmen o e il TEttion Tt PR to herein as
"Embodimeegel \) gs fecqumumd f Formula I (alternatively fand troreestinpl)i refemted to as
“Comp&IndtIDeasgﬁ'%?ﬁ]g dEﬁ%(&ﬂ:l Eo s &e@ﬁ@ﬁ gr# %&E ('éﬁenl':}:réz)néb tHa Invention), or a
pharmaa%léﬁba%ﬂcevté@p galt Wéfeeéfand w@dﬁhﬂ@o svhep %ﬁs BrCRY- and R4 is

is H and all other Rlariables are as originally
defined or as {lefipdge iR any of the foregoing
enbodi nent s. 08/]076223PCT/ US2007/ 024974
A sixth enbodi ne “the present invention

other tha Bl et RNl nE6H) 1“s~|a conpound of Fornula I, or a

p har nﬁ%%&dd%%ﬁoﬁnﬂ%ﬁ%ﬁﬂ%ﬁ{ %seﬁﬂhbe&tﬂg{(ﬁﬁfbogm%{ £5Y%s B2 ompound

of Fommla lyiohapharmaesutisally aceptabla salt theteofivhensin dil apAd? and T3 are each
indepenfderitbol] ﬁg.4@atﬁi‘;d>,d1a|t@&h,30r AN sandeditdihes vhdshleeat aobrigihsly defined or

e |nve on (Enmbodi ment E7) is a compound 5 of
as deﬁ“ﬁ%?“hﬁ?"b phar maceutical |y acceptabl e salt
t her eAfthud\bmbeduneﬂﬂoﬁthei prkRerd ireveatorh(BEmbtelaemt i) isya édmpound of

g e g e

and at léaﬁt dﬂhe dﬂTl ﬁﬁ TZand0% 1S@N 3ndlalther Giiatdesire B érigisally defined or as
defined & g| .CF3 3, C(0)NH2, C(0)N(H) CH3, C(O)N(CI—B)Z
chnec & %ﬁ CO2H, CORCH3, SORCH3, or SO2NH2; and
al | oAtfeurtll&nb@dlmbi dsthaplesem mn@mrr@mboddaéntlféd isgy compound of

Formul£B of§ ttapl% s&.ﬁ’ (R NINEIRID IR BSare each
e o i
vanable@ EJ':H ARE RS AbfiNeders e EiInSaY bf tHedoreebing \ehlrbbﬁh{én@

ot h-er ‘fa%g%éigtngﬁ %ﬁ' EF?C&F%?&F?%}HLC@H%TQQ%I& 6’? %g%ls a compound of

Formulalk br aglariacanically acceptablorselyBieraplomiroelnReris 8r or CL; R3 is H; and all
other variables are as originally defined or as defined in any of the foregoing embodiments.
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15A ninth enbodi nent of the present invention
(Enbodi nent E9) is a conpound of Fornmula I, or a
pharmaceutically acceptable salt thereof, wherein R4

re each i ndependently sel ected fro
Woggﬁéoﬁg ?ng of H G _4 alkyl, d, Br and F; %EE&S?({O%PQM

ot her variables are as orlglnally defined or as
defined in any one of the foregoing enbodinents. A
tenth Aesﬁ;tb@mbedhn@ﬁ of the ppesestanyention éimbodimeEnEnds avemnpound of

Formulg%oc)r n&r}gﬁ? oA acc @BtaBle HRLSF, Wherfn 2 is CI; R3 is H: and all other

ptable salt’ the eof , V\herel n R4

vanabl%ﬁr?ae %Oré&@“é(é’@ﬁﬂ%%?éé‘?&@ﬁq inanyof thertapreping sMbRAmFnE p
consi &I deRénth EmbodiGidat omblﬁresﬁﬁhvem (EribodiBentaiW) is compound

of Fomg.@;‘aj 8 S Rg%'ﬁ-laﬁeut%%jl%ﬁcc étfig{e or I 0 E?e%lelk gg(] .llf ed egcgh
indepengndy By GhiE, %r%cm%n@lﬁfﬂlﬂﬂé: élgé o B “com,,
C(ONEBThRICIEMNCE3)), (I(E))H e@)m}@mg}l FOFCHINIGHTH3, oF S@HONH>; J3

is 1, CORR e ta-E At 88, Ot aaflal. oy PERpLCtRE, b Binancs,

C(O)N(@Hm,rﬂsﬂq)bl GePIGHs] CK?ZM@E@HB@%D:{GHNW SEnaTHY, apdell other

varables AT RANEF & dtped n oy e 08 ERNER Sbdimepsy

is a é@r@pﬂi@n@mb@dlm@nmf |the present invepticsy (Rahodimend [B8Y 1s a compound

of FornAt£E ot aphanmaahitichiteieptableslt eHereoR AviieseitdQ) IRSCHSCHpCH2-,

-CH"NMﬁ B%ﬂE&HN(qq) g%’ q%g{%tge(r veft ﬁ?afl\lggs ongmally%’i:'med or as

defined G @psNGTHhEFBegoang Eabgdineh3) 2; and al | ot her variabl es :
are ag Qhd, %hﬂ)@hlr%eng S ﬁ%?)r&@nﬂﬁv&%gh @ﬁ:ﬂk&{lw@ﬂ@@%qg 2 %mpound of

t he foregoing

Fonnul@h‘@éauph@mac@#ﬁt:ﬂﬂb agsepishlstsalt dheasent] whergiERSoud fehare
indepenidently seterieddiun tie gfmtpmdﬂshng of HaCphaikyhd&uBi aml ]F,yand all other

t bl e R7 H R8 i
variabl S A O e etd e Jepeibineey AP OLE St ppodiments
defi nActerﬁh embodﬁﬁfelnneﬁths prezent ivveetion (Etheodimemdlion¢s a compound
of For:?i%)lo gp&%é#{zﬁﬁi% E&J&P?gﬁ%@&é ;Ra%ﬁz ﬁS are each
indepergag < s o SRR S b P, L e
and all cﬁtha:wmaalui e ab byighnalle péfakider aa béfided e e@fone\/dmmeefofegaﬁlg
S R7 N-NH, and all other variables are as originally

embOd“alg PPned or as defined in any one of the foregoing

embodAmeleventh embodiment of ﬂxe prdseriantdntiomidborbmentdf 1 1) ea
compo&ﬁ%??ﬁfmﬁl&‘l’ %E”a' ?ﬁ E%ﬁ:)salt %he?edi’osmé}biﬁ‘i{%d RS are

both H; taﬁg lezgaxer g'g ﬁ?q%rangﬁ ylgy%%i/ Cde q@ &gﬂg gxae% pf the foregomg
embodi@etuer variables are as originally def ined or as

26‘];: )r(l gg%l?t}}ae%ﬁggenq F {ht%epr%s%ngigge éi%ﬁl?ﬁ?lﬁgﬂ%ﬂ}%ﬂ{ﬁlm is a compound
of Formglarlo ot pipmagesyallscacrable ssiparet ovheresn R skt RS g HoOH, CL,
Br, F, CBhaOGH:E G(CHa)J- YNHOPEPS, ADCE3 O H,CRE MRS, N@heHs] N(CH3).,
C(O)N]—bs, C(O)N(I)CH3, or C(O)N{CH3)2; and all other variables are as originally defined or
as defined in any one of the foregoing embodiments.

A thirteenth embodiment of the present invention (Embodiment E13) is a

compound of Formula I, or a pharmaceutically acceptable salt thereof, wherein R7 is H; R8 is H
or NH?; and all other variables are as originally defined or as defined in any one of the foregoing

embodiments.



10

15

20

25

30

~; and all other variables are as originally defined
or as defined in any one of the foregoing
enbodi nment s. : To the extent any of the
woRhResSLNg or subsequent enbodi nents refer baskksdpors
are 1ncorporated into Enbodi nent El, the proviso set
forth therein applies. It is understood, 15 however,

that the definitions of variables in the provisos set
f or t h Al foufedntitenboriimBnt afale presant sveniione@mbydirednt Ed¢) is a

compodd®f ASEhlal! @E%ﬂﬁn?[&ﬁii&h&%%cép&b‘l%lﬁﬁ&@&ﬂ Rakh Peing

Iacor por at ed tHherein. For exanple, the proviso set
. flort%,;i n Enbodi nent El can be custom zed to refl ect
‘ T efinition of R6 in Enbodi nents E14 to E16. As a
7 pa ticul ar exanple, when Enbodinent El4 is

—.J.ncorporated jnto. odi nent, El rovi can be
NN o el bR P anenieinay sl hi Ao g one of the
foregoifgfgmbdtiimedsi s - N=C(R4)-, then R4 is H _ A
seven ”eg&% égm .
(Errboé mer?i:l %F@Eggég{%%ap%s or éﬁ@éﬁ&iﬁeﬁglﬁl?}sa
compoypidf Fareueil.cula Bhageisept el acesatable sithaeot. whered J° Ra
an®f RB are gach independently H or CH3; and all other

¥ I abl ess ar o&ai ginally defined or as defined in
an t gceding enbodi nents. 25An ei ghteenth
| odi nent Yof present invention (Enbodi nent E18)

N~nNiis a ¢ q;glpom"rahlmf Ilzor ﬂﬁ%daanl oth@fvaﬂiaﬂbﬁﬁxmg.@ etikinaky Jie;ﬁnﬁd or as
___.accepta salt thereo erein RC and RD are eac
deﬁnedi“ha’é’g‘é‘f?@? ?f’r?go?ﬂg e@’el?-?dgp%}f and al | other variabl es
are ad sitegitmeinbydishehi ofdhie presend invehtiore@Embodiment &716) isa
compodiSF EaHHda i’ﬁ?%%gﬁﬁﬁ% g%n%%c%lll? LReLEBN D1 eRhes WRALinG6 fshe

esent | nventi frent E19) I's a 30 conpound
of ) mula |, or a pharmaceutically acceptable salt
greof, wherein RC and RD are WO

!LN,ZOOS/ 07.%?% ?"ﬁ%o{‘e#e%%%ﬂs(%?% 74 ggﬂaﬁi} deﬁﬂ?@%ﬁ%ﬁl)}gd i 8% one of the

CH3; an I variabl'es Tare-as origi na
foregoingegrnbrsimentsas defined in any of the preceding

. € ”bOdTHgﬁzt eScftentt ﬁny of the pretceding br :flib%éﬂueﬁﬂl e?ﬁ?cﬁ)dﬁ'{lgnts Tefer back to and |
.__conpouynds 0 e sent invention (alternati
are incc TR B0 FEPRCP TR Eas SCPROACHe KPR B i dbhadersiood
howeveg ribatpheadefnttinntsiof airfiablesdn €pt ol isoswl fasthtih Eingwidjment E1 can be
customi3&d E)qeﬁgct %%&&BMBP—%%@% R éﬁ}iﬂ(ﬁg]ﬂ its bR IRbipofdd therein.
vari abl es t y de

For exampls. thezrawiso B Feflkindrubodiment fokoaniis cusinpsAde reffet the definition
of R6 id:E;:hmhimeh@ Eado B16] As pﬁfgftmmﬁ@khﬁplej WhaCERPbdiblkest E14 is
. sal t.s, waerei.n t riables are as_respectliVv .
incorpofied s FRS Ut B oY E b TR Bl and provided
that (A)sewnr(d 1 {ROY-, tiowBdunltls of the present invention

bhar e HERRLACTRE MR R e MREMeAEl Bl B1 ) is o
compound offganulel, or &rpaiaw%wt&éhy preepiablecl &greot, Wﬁ%&iﬂzé@ and RB are
each independeRdy HoorHCH3; and all other varigblesrire as orfiginallyolefipedpuasiigfned in

f the.pre ._inyention (Cass C3) includes
any of e e BB ERFSHmE T | B 1s ! |
An eighteenth embodiment of the present invention {Embodiment E18) is a

compound of Formula I, or a pharmaceutically acceptable salt thereof, wherein RC and RD are
each independently H or C1-4 alkyl; and all other variables are as originally defined or as defined

in any of the preceding embodiments.
- A nineteenth embodiment of the present invention (Embodiment E19)is a
compound of Formula I, or a pharmaceutically acceptable salt thereof, wherein RC and RD are

-6-
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and pharmaceutically acceptable salts thereof,

wherein Ti and T2 are each independently H, Cl..4

al kyl , hal ogen, CN, or CH=CH CN, and all other

\VAr s therein are as originally defined

Wogﬁg%/@]f%"gses of Cass C3 include the con‘pount'ﬁ)CT/o[{‘Sﬂmw024974
Formula I'b and their pharmaceutically acceptable
_salts wherein the other variables are as respectively

each indeffendentlyi i oe 683 ; axfd alhethpr weialilen gre2s oggively ed or as defined in
anyof\‘(l[\-l&p%be&@%ln%ﬁﬁ?r?f conpounds of the present invs\gl on

ncrudes conpounds of Fornula |c:
2008/ @’75@2 desiigsppoTndsf dirprewant invegitpn (alternatively referred to

herein BeRosHhikal: c\én?)%ﬁﬁ&t ahd C@:ﬁh&eﬁn&i}@ra@eéptaaw IRitRred® selected

f“’m“(’ﬂl}" : - (5) CH:CH- CHZCHZ (6) C(R4)N-
(7) -1sl= C(R4) 1(}\ 5R2 and R3 are each
i ndependent |y se 2e from t he gr oup consi st ng of

H d, Br, FandC}/ Iolcyl a,

Br, or F; and T RS is
0-13, OCH3, O(CH2) 2-R8NHAN, CE3, ,
N( H) CH3, N(043)2, C(0) £ 0)
C(0) N(CH3) 2- 10A sul¥cl&ss o ass Ch

(i
Sub-cl ass SC5-1) includes corrpou'ﬁds o@a)For mJI alc and
whereipAlBvirRbedstihereinlaye BcaRpiAl Rfised. t Subldigdsendf @lassief indRde the

compoml.nﬁg C% Eﬁ\’c’nﬁngs H an'&%&r Shelm%%geutﬁlg o%%?zalgﬁ !Bzﬁgl_vﬁegélg ftllle_ variables are as
respecti@elyslefi@sd nSubh of the pregeding embndimedtss conpounds of
For mu b\aselz&‘;@aﬂgss %%ﬁﬁ&ﬁi&@ '0? el pre ﬁlﬁﬁgﬁ@érﬁlﬁh %Cﬁéé £9) xncludes

t her ereln IS - '
compoupgs ogﬁﬂm Ri2 qnd W@lcallpgcqeg ﬂmof &s ,qeﬁ'.ped in Class C1;
and protd2d that when Q is -N~G(E4)xtthe1ﬂké$§HOf t he present

i nvent,i ounds Ie d from

t he %\otﬁ% (%o Sg(?ti 00 S¢$ %’p YqRuy %:3\3 &“&S
compoumda ppFermuda by 3 beI ow and their phar maceutl cal ly

acceptabl e salts. Another enbodi ment of the present

invention is a coﬁﬁgund of Formula I, or a 20

pharmaceutical 'y ,ag€eptabl e salt thereof, as

originall'y definbdeorlas defired ig any of the

f or egoi ng enbodi nent’s, | asses \sub cl asses,
wherei n the conmpoun#? its,sakt s in a

| .

N

R3 A\ _NH

N (Ib),

and pharmaceutically acceptable salts thereof, wherein T1 and T2 are each independently H,
C1-4 alkyl, halogen, CN, or CH=CH-CN; and all other variables therein are as originally defined.
Sub-classes of Class C3 include the compounds of Formula Ib and their pharmaceutically
acceptable salts wherein the other variables are as respectively defined in each of the preceding
embodiments. .
A fourth class of compounds of the present invention (Class C4) includes

compounds of Formula Ic:
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substantially pure form As used herein
"subst antially pure" nmeans suitably at |east about 60
.% typically at |east about 70 wt.% preferably at
out 80 wt.% nore preferably at |ea
Wd%&%% (e.g., fromabout 90 wt.% to about 3?81%9%]{024974
even nore preferably at | east about 25 95 wt.% (e.qg.,
fromabout 95 wt.%to about 99 wt.% or from about 98
w.%to 100 wt %, an§Nnost preferably at | east about
99 wt.% (e.g., 100 % of a product containing a
conpound of For nul rits salt (e.g., the product
isolated froma g Orp m xture a'?ordlngthe
conmpound or salt) cgnsists of esconmpound or salt.
The [ evel of purity o and salts can be
determ ned using a s of anal ysi s such
as thin layer chronmatography, “gel” ﬁlcjactrophorem S,
h| gh performance |iquid chromatogr aph and/ or mass
ectronetry re. than one.nethod of ;analysis is
and phag FW& Ya‘f?ﬁeﬁtﬁ'@egéfsﬁbﬁ@ P’Vgﬂ'eélé experinental iy
si gni R isa(l) -CHeCPRAR) 6762CBRUTUS)O0HCIROFACH-,

- - h -
- CHEIARETE (7 R e L 0

gover Rs.and mgmhdn@ﬁpeséﬁmlm@l Sioputhe expup somsmsing of H, Cl, Br,
Fand O alleyl;s free of detectable inpurities as determ ned

by a t4 &?ﬁr@fqﬂ lﬁg Oarrtalaxéls Wth respect to a

conpoun “on Wii'ch has one or nore
asy B8 s H, OBk CarBr, BndHa aACHEc OfCH2) 2 DUtipw @83, ©CF3, OCHOCF3,

NH, NSH§CR9) N@PDS, CO) @MI)@H oPEf®NREIRUNd can be

either a su stantlal pure 'm X ure of the

st er edisybretass obrlags 6§ lﬁlsﬁt arib-arssySGulb eintlndes\dotpainds of Formula Ic
and pha&nmaeagrmeep@abl@m&h@e@fras defined in Class CH?8ndPhi89RIBY that when Q
is _N_dlggx)m%l Oﬁ asrﬁo i ncl udes prodrugs of the conpounds of
e term"prodrug” refers to a derivative
of a Aombmmb -abdss 66 Chash €5I(Sulprlass POG2)rackides emhpopnds of Formula
Ic and pﬁ&‘frﬁ{&&&m&ﬁ taiofé fhereWRiGiEria (RN y}ﬁ&?\gg S(EQMNV ON=CH-, or

u conpounds rmil a
N=N-; :Rad%\ﬁrggﬁf ﬁﬂﬂ&ds %‘f %’Wl ty, absorption, and/or
| i pophisbitis blass &Qﬁaﬁlfeeﬁltﬁxﬁzehﬁ@l Gﬂﬁ@@ﬁ)dﬁclﬁ&% c&ﬁ ounds selected

om0 B SRS SR o

pharmagsatiedlly aceﬂmmhle gltsan enzyme- cat al yzed cheni cal
r egct%ﬁmﬁﬁéﬂ; of eacﬁegﬁinvéﬁ%tlg 280m éil%g')l:%nnula Lora
phartadar iR RO THOR e 2 ISRl Jelishar & Qeginkg iy o the

foregoingremhpdirhéss, plaacs by setaolakes,avittesih e donthohd bhigs skt is in a

substantmﬂ?' é)%é(/fogr& %%d.%f& Herg%h%ﬂ‘bﬁ?an 1%{1% gw%c‘tie)a.%i) %itgﬂc aﬁ%ﬁn‘g Bout 60

wt.%, typicaly) aldesss pbqut FRwt. ‘@mefer@}oaﬁﬂb@é alhou BO o6 %, Imore preferably at least
about 9¢ ®t. %OCéﬂgn Frony WSt HD vt 00 FP 4 99fwt by E’%ln%(;re f)FH?&le?%t Rast about.

S RN R T

most préerpbllymateﬁstalbnmwwwo%ﬁexgr 180 0ttliey of&prbah:lt eontaihin@@cdmpound of
Formula Ihﬂtlts %ﬁ? géof fﬂg ?i’é’ '&;{ é&qmgb% 88% ba%fo?cﬁjaﬁ{ﬂe compound or

carb I mne as e
salt) wrﬁﬁﬁ@fmﬁwmad ogpatu pkhej lavebohperitiof rhecc@mmgnds and salts can be

determirighisingtal slaﬁﬂaﬁd%@h@d’ bﬂ@la@s%rs‘&glﬁ HchH‘I% &'Q:fhromat%graphy, gel

Convetlo roc ut for the. selection an
clectroplitEsts FRaS e SrpPaEte b heri P e Posamery. I more
than onegeetbed b%analysmns empluybdand the Deshah podvidy ogetimentalbylsipificant
by H Bundgaard, Elsevier, 1985; J. J. Hale et al.,
.1 Med Chem 2000, vol. 43, pp.1234-1241; C S
Larsen and J. Ostergaard, “8esign and application of
prodrugs"” in: Textbook of Drug Design and D scovery,
25 3"1 edition, edited by C. S. Larsen, 2002, pp.
410- 458; and Beaunont et al., Current Drug Metabolism
2003, vol. 4, pp. 461-458; the disclosures of each of
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compoygds per §e1 Ty oepptinginipreasadhingvad )a

WD 2008/ 076223PCT/ US2007/ 024974 wher ei n:
Tl and 12 and T3 are each independently H, Cl-4
al kyl , hal ogen, CN, CH=CHCN, -C(0)RA, or

wo(z%l?@'f&ng N( RA) RB; R2 and R3 %Ei*l?s@ /024974
I ndependent |y sel ected from the group consi sting

(1) H 5 (2) halogen, (3) C(O)N(RAYRB, (4) Cl14 aI kyI ,

(5) CF3, (6) 0-C14 alkyl, and (7) OCF3; I, is Nor N
differensgp ethe @\ﬁelsof Rurity d@si(nﬂn;d, thenthe m@(hqd)pgq\p@)ng the(fgphest purity level
governs. Chi(clz4 Qw(g?ﬂt’of 1602 pGEBAl)s R4)R§}chg§5§fr$3 of ddtSotable 1n(1p7unt1es as
determm@jl'%h&)sta@jli(rﬁg; L%:%@l_@m]yé:g %(7 Cé: Wﬁi@f the(lggentmn
which haSidaRé) nﬁiﬂ(ﬁﬁﬁnﬁﬂi@&lﬁers aﬂ@caiﬂﬁ):ur—@(nﬂ&)m@d— of stetdgisomers, a

s Bapbblcs e LB B T B0 s o

SUbS’faﬂmﬂhﬁ%Fe R@Ialdéaléhwr mm@rgé gHERomersel ect ed from the
gr oup T&@ fe'séit im@nfbh alsd Indhidet Blodflesbf MekdbmpotiAds SFHelfula L. The

term "piedfVerre % R o mronaL i ForBmd B e apgwaceuucglly

acceptabl:a:maltshelrm:g' which @sil.c)orﬁbl;ted]_ﬁz Vi) inOHCorfjunidd| Pgetrugs(ef)compounds of

qulgp%%%% Safis) E@g@gf @ﬁﬁﬁ@d@@% e

&K The in vivo

conversiod §#lthd 31)0&1'@'%%%@%&!931‘ irﬂ%éf&ﬂ?ﬂgﬁg% ERmieaGhackbn, a

metabo]llﬁallé A dﬁ%e A dc?nt | dfgl}r%égoria%a v k¥hén§ é‘féq,‘cﬂo% £ solvolysis). When the
compomﬁd:epelm‘oefw eyarhploy a iktox! gryhp, theapriod AP cas be a derivative of the

hydrox& Gps 3ést'élr ~b&%k la'&ill nék &‘Eﬁaﬁ (%R Q%whate ester
(0P 231%'“ %Rf %@%&5&% Ef’j o e

compobdiofiFatedla Efﬁblﬁﬁﬁlﬁ hlcﬁrli)kﬂg: &4 golipthé pdhighen®eauRster or an

amide, a%fn SnF;éngo unlgrfﬁogpu%ﬂ cg%ta%%é I3 P Or._l% rE@S or zznother suitable

nitrogen &m@amzﬁnmtwdm)g pR2?he can be an amide, carbamate urea, imine, or a
Mannich base. One or more functional groups in Compound I can be derivatized to provide a

prodrug thereof. Conventional procedures for the selection and preparation of suitable prodrug
derivatives are described, for éxarnple, in Design of Prodrugs, edited by H. Bundgaard, Elsevier,
1985; J. J. Hale et al., J. Med. Chem. 2000, vol. 43, pp.1234-1241; C. S. Larsen and J.
Ostergaard, "Design and application of prodrugs” in: Textbook of Drug Design and Discovery,
3 édition, edited by C. S. Larsen, 2002, pp. 410-458; and Beaumont et al., Current Drug
Metabolism 2003, vol. 4, pp. 461-458; the disclosures of each of which are incorporated berein

by reference in their entireties.
Another embodiment of the present invention (alternatively referred to as

"Embodiment PD1") is a prodrug of a compound of Formula I as originally defined above.
Another embodiment of the present invention (Embodiment PD2} is a compound

of Formula I-P:
T )
TZ——@\ RS
i\/ o) R ]

T R2 Xf— \L
E —

R % N
N
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or Mk is a phar rraceutl cally accept abl e nonoval ent
count eri on; M2+ is a
phar maceutical |y acceptabl e dival ent counterion;

@J,@ H or Cl-4 al kyl Rl6a and Rl16b are
ependent|y Hor G 4 alkyl; RL9 is H or %%2%320071024974

aIIcyI R20 is H or Cl-4 al kyl; WO

2008/ 076223PCT/ US2007/ 024974 R22a and R22b are each
whereiiindependent |y Nor Cl.4 alkyl; and d is an integer

equal Tlana 13 a0d T3.are each independentlARD Y ef alkvihhalbgen CNYICH=CH-

pr.e RtHBN (Enbodi nent PD3) is a conpound

CN, C@SﬁA Brn@ﬁ-g)}-zgfﬁ éfr{er n all of the variables are as

def i n82 and RErdre dicheindepeRAentlgseleped Fomhatle pivap condifing of: (1) H,
@) hald@@ﬁ,ftsﬁt@)N(Nﬂ%B‘% ClLh8kyR4s) CELYE) O-C14 allcyl, aﬁ“gg@rss;

resent i nventl ( Enbodi
| s a bdﬁ“b‘dl!‘%oﬁﬂesForrml ala-P: (I a P) wherein al |
of the lgqq) a’g}l{g& 2) agRApia ROy, (3n -Eneylemms) P02 or
[ﬁfjb di
(4) € %ﬁllkl on E@ gir&eéa %@i;@ﬁa’ (ggrg R@%&((ﬁ?) T i a
(7) -CHRHPCHERP)-CHuR B 68h -CBVSCRPPCHIFHEHI) -CH(R4)-CH(R5)-CH2CHy-,
(10) - C(IQ_EIQH' (FHZN'=C(P§-) or ((IH)_' qﬁ"‘l@_lzxgﬁlérem the left-most atom in QQ is the atom
directly attached to the fused benzo;
R4 and RS are each independently selected from the group consisting of: (1) H,

(2) C1-4 alkyl, (3) O-C1-4 alkyl, (4) CF3, (5) OCF3, and (6) halogen;

R7 and R8 are each independently selected from the group consisting of: (1) H,
(2) OH, (3) halogen, (4) CN, (5) NO2, (6) C1-4 alkyl, (7) O-C1-4 alkyl,
(8) O(CH2)2-3N(RA)RB, (9) O(CH2)1-3C(O)RA, (10) CF3, (11) OCF3, (12) O(CH2)1-2CF3,
(12) NRO)RD, (13) N(RA)-(CH2)2-3-N(RC)RD, and (14) C(O)NRA)RB;

each RA is independently H or C]-4 alkyl;

each RB is independently H or C1-4 alkyl;

each RC is independently H or C1.4 alkyl;

each RD is independently H or C}-4 alkyl;

alternatively and independently each pair of RC and RD together with the N atom
to which they are both attached form a saturated monocyclic ring selected from the group

consisting of:

O

R9P s PO(OH)O“ M"‘ PO(O-~)2 -2M+; PO(0-)2 -M2+; or an acid salt of:
“,

T Ay
o) i
O N)/L R22e
N/

d __,RTGa
N S \

R16b or RZZb

R15
M-+ is a pharmacentically acceptable monovalent counterion;
M2+ is a pharmaceutically acceptable divalent counterion;
R15is H or C1-4 alkyl
R16a and R16b are each independently H or C1.4 alkyl;
R19is H or Cy-4 alkyl;

R20 is H or C1-4 alkyl;

-10-



15 (4) -CH2CH2- CH=CH-, (5) -CH=CH CH2CH2-, (6)
-C(RAN-, (7)) -N=CH, or (8) -N=N; R2 and
R3 are each independently selected fromthe group

' woesl7elbng of H O, Br, F and C 1_4 allcyl pchfssbérihasrs
Cl-4 alkyl, d, Br, or F, and R8 is '
H OH, d, Br, F, CH3, OCH3, O(CH2)2-3NH2, CF3, OCF3,
OCH2CF3, 20 N132, N(H) C113, N(CH3)2, C(O)Nt12,
C( 0) NRRYTriz] RS#b 3¢ 83dN(iG#F)eAdently H or C1.-4 alliyipdrider
enbodinentﬁﬁf th%@grgignt4invention ( Enbodi nent PD6)
is a SOMAbINELIBEP AP #n any one of Enbodi nents
PD2, PD8thePBdbodimemE thenresait mviRBivn Ernsbodanérd PEB) s a compound

of Fornfg o B Sheflt i O e ity e AL Gt i fifoen P and provided that

5 (A) whepQ ig-NTCRA)-, fhanBBEREN- - CH3 nu rl H3....i0 v,
HOPA4 1 Aindther édibodiment of the present AvehtdsS(ERibodiged PEXS & A\¢bmpound

 of F mg‘gbpgli_,_nent (Class C I -PPD6) i ncl udes conpounds as ‘
oL ¥ormi4 ¥Hed i n Enbodi ment PD5, wherein the acid salt in

the definition of, ROP is a hydrochl oride 5salt.
Anot her enbodi me‘t\,S f the present invention
( Enbodi ment PD?Z)-—@ﬁéonpounq selected fromthe
group consisting % of Exanple 4 and

Exanpl e 5. LR

R3

wherein all of the variables are as defined in Embodiment PDD2 or Embodiment PD3.

10 Another embodiment of the present invention (Embodiment PD35) is a compound
' of Formula Ib-P:
CN
R8
Cl 0
R® N % _Ne_op
NTRT @-p)
wherein:

Q 1s: (1) -CH=CH-, (2) -CH=CH-CH)-, (3) -CH=CH-CH=CH-,
15  (4)-CH2CH»-CH=CH-, (5) -CH=CH-CH2CH2-, (6) -C(R4)=N-, (7) -N=CH-, or (8) -N=N-;
RZ and R3 are each independently selected from the group consisting of H, Cl, Br,
F and C1.4 alkyl;
R4 is H, C1-4 alkyl, Cl, Br, or F; and
R8isH, VOH, Cl, Br, F, CH3, OCH3, O(CH2)2-3NH?2, CF3, OCF3, OCH2CF3,
20  NH2, N(H)CH3, N(CH3)2, C(O)NH2, C(OXN(IDCH3, or C{ON(CH3)2.
Another embodiment of the present invention (Embodiment PD6) is a compound
as defined in any one of Embodiments PD2, PD3, PD4, or PD5, wherein RIP is an acid salt of:

-11-
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Phar maceuti cal | y acceptabl e nonoval ent counterions

(M+) suitable for use in the prodrugs of the

i nvention described in Enbodi ments PD2 to PD5 include
wolllkfreAskal i nmetal 10 cations (e.g., Nat or PET)USM%%Z@M

cations fromallcyl am nes, hydroxyal kyl am nes (e

tris(Chydroxynmethyl)nethyl am ne), choline, lysine,

argl ni ne, histidine, and N-nethyl-Dgl ucam ne.

™ Suitabl e diyal ent countefions (I\/l2+) inc ude t he.
o catl o of=al kal i ne e met al i My2+ and
diti ar mceltisal iy “acc bIe sakfis of
/ baS| & drugig:mrra%eumccz;m’g%cept abl efi o ent

3

and di vdl ent.counterions) are.descri’bed in P. L.

Goul d, 15 Inf 1 Pharm 1986, Mol ., 33 pp. 201-217 and
S M Berge ']? . Pharm oﬁq.,h; ]1.97ch(¢|.¢\!;9| 66, pp.
0 . CHgi d ts |tabl e for use t he prodrugs of
HCHCth lm/entl dn descriN&: i n Enbodi nent sHPD2 to PD7
Kglre . . .
i ncl ude the salts of orgaffic and inorganic acids.
Sui t aBlcass af the poécedimgregroodinant (Class OLPUe incheles edmsounds as

deﬁnedgﬁ gﬁ%ﬁ Eh‘thgég;'t ?b‘s Cwﬂélsg; t})‘% %lf@ 8@; fn tﬁg gé’ﬁxﬁﬂblﬁétkwgﬁlygﬁchlonde

salt.  salts of organic acids include the salts of
-car boxybther @EbASmBMDITHY prohtindehtibh, (Embolindént PD7) is a compound

selectedgijlth ltl?egg&?gﬁ( l | CE‘?‘% IOP%{ ((9051"%01’1]“%63&?&{ F ‘g?r@)f%q%él ds

(e.g. Pharmﬂtdlmoallba@eeptablamoai))yalart)cbwcbm(ll\&t) sadihle for use in the

prodrugﬁ Qﬁfhé%@enﬁﬁh dﬁ\,scn%d GyEabddiRBhte PRI td PTEmBlude NH4™, alkali metal
, fluoroal kyl sul fonic¢_ acids

| oni.c acid
cations Eeleg i Nﬁ% t)h%ds‘iﬁpf”b‘iwff%mé@?y&)‘mnﬁﬁw bydpyyalkylasines 5%1 ds
ms(hydfo&yﬁlethybﬁmmub)‘ emlrnearysﬂe Qﬁ'gﬁﬁkpﬂnﬁﬁc[iﬁé, t&hfl Dhinethyl-D-

glucamme gtl)n’taLhY\h élv t Coume{l{)ﬂ% @{%@l 1}1(21\%% > e bélr{sr?g%%(gl&%% %arl%m metals such
as Mgz‘g end €att. hAdqhtIEnﬁé @hmch@cplm atcopRbie salts olasigrdregsugs,

(pharmaMB&IAIIR &&Emﬁ%‘ﬂ%&%ﬁlehﬁm{d%@ﬁéﬁgﬁzbﬁe{?t?ﬁ%% ﬁregire(s)érgisé’ld@i’f'P L. Gould,
Int. J. P&fm 198610k ey 2Q-2f Landyiss b 5 grijal-ol 6’3@9% %H15'77 vol. 66, pp.

1-19. (e.g., a pH of greater than about 7) t her eby

r el eaﬁ};lﬁ %a@&tggltelfgre us%gn ﬁlléli?&ﬁ]%se of lﬁe Hv\égﬁon-@ésgnbed in

actiron 1s exe

EmbodlmyaﬁSd’m f@rﬂ%n@mdﬁ the spits oHorgrmy m@mm@ga@v galts of
morgani@)éﬁﬂd‘s 7R RS Salfd ol bl s Eh1Sr @hci® Hubfufic al ZalRblitMNefaX biskfates (e.g.,

KHSO43 LRk ’the'_iHEeRJSQntgm Ratks omgang a&gs 1@1&‘3&9 l;ﬁéss'aﬁg 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), arylcarboxylic acids (benzoic acid),
alkylsulfonic 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 PD2 to PD7 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:

-12-
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(it by cyclization) NN Rts NO' Rts HCcr N- NH
O her enbodi nents of the present invention include °
the foll ow ng: (a) A pharmaceuti cal
wo“z%gfbc}r?iz&' on conprising an effective amunt Qf.&n07/024974
npound of Fornula | as defined above, or a pro éo
or phar maceutically acceptable salt 5 thereof, and a

phar rraceuti cally acceptable carrier. (b)
v A maceut i C:&:llzaﬂbﬁ)ﬂ‘pOSI tion_which conprises the
u t prepalffiBy cont)i e g. R Xing) @\
el feécti ve ampunrt—of—a co Nof «Forfful a | ,as N HN-R'™
def'f n abok'™®, or a prodrugyQr- phar Nticall R1S
hl @ssalt thereof, and a pharnaceutd cal | Y by hydrolysis)

accepta le carrier. - { &) cyigaeon)
pharmaceutical conposition of (a) or (b), further

CONpr pd? Qnﬂedﬂ&n?sf §186¢ pSerR A RGiorPincRe BRI Me:
agent sel ect fromthe r oy g consisting of HV
ant i vi@al acep Pl SHORORUR S FgRRLISing i etfective amount of

compm&mltdf Fonhelal iay aef&@dmlﬁve or a prodrug or phafmfijcetiticlly acceptable salt
phar.nmaceut i f (c), wherein the
thereof, a.n? rﬁf'ggn ceﬁt‘%l %c@eg?abtlnelt 8!

% iviral selected fromthe
gr oup(tdons snharmac@ﬁtlwl yoppesieeis which isppprisasshe proguct prepared by

combmir%v(@ S @mkfn?f‘ﬁr? éﬂfé&ﬁ@ @mlolht dF ol RkrpoRhdSf Fdrhdlh Bas defined above, or a

prodrug g PR %‘Wﬂ%ﬁ? %?%P%i’ il ﬂ?%sl?eﬁ??%ugé%l (atkeptable carrier.
(e) AlgonbThaphamavdutichl dom;(osihoa of Car}'pn(h),dfuctherl—‘ummpnismg an

effectivk a@z)p c{ﬂag%gté IZ}W%& ¢ g&t dﬂ%gﬂ: a%&g?s%%[. S Hf HF@Lnllthual agents,

mm@@@@%@@, mdoﬂthﬁéech@égﬁntﬁony sting of I—NVant | VI raI ,
agent gy | Wli&ﬂ%ﬁé’élﬁb&ro%mp@ﬁﬁoﬁlﬁf (cj'»@ﬁe@éih'th@ar&gﬁm’ﬁgent is an

ound ti-H V e _
antivira (¢ Etlrorm PRS0 Sn toriretnk BF FX ot B 2 ReiRs tapscriptase
inhibitogf dtharttharea é@npounididbiFoimonladf HPK/\int@vmsﬁnbntcasLsfﬂN fusme énhibitors,

andI'H‘]}gﬁtrytfnﬁﬁ)t;tBant or prophylaxis of infection by HP!, or
for treatnent, prophylaxis of, or delay in the ons
or pré&gr esélcﬁﬁlbétfatlﬂﬂfﬂé‘mh 18 (l)acompoundq fHormyla I asdeﬁned above, or

a prodnﬁ‘g)dil’qihﬁﬁﬁa}c@ﬁhdﬂly (ae%eptablﬁaﬁl tRerb 6@ amt(id) adthMi-MIV nigehtSeRBted from
ant ra cte [ O t he rou nsi st n

the grofiikefihel o iR ital A0S BFmPAGHRI RS, bl Beckleagents;

wherein @ohpiund gnd theemntitHBA agent erEochn ctnplby@bmrmlamqunt tHpttenders the

combinhtinGdfeRS R fop MIEIQ{{ srHIY Ye\fekb%'ti%ﬁsdﬂf)ﬂisg' %P?%agg@#ﬂg)rr 'ﬂc\f)hylams of .

25i bitors.
infectiop ﬁﬁ ﬁﬁvt Proffgrr gratment proppelagis of; %{r@@ml&f%@wﬁr arw@e@f AIDS.
in ne@l thEliecaimbibitivh ofgep wherin the phiiHEHVeipeitds hoatithéral selected

from th% gl%hﬁ %})ns?ﬂlggfoi‘ ?ﬁ{fl teMB c?rfs Pqutgg H?us%ﬁgglgé ﬁﬁb?tors other

arnaceu IC& acce
than a cpmpwlf of Formula L HIV integrageriphihitest ﬁ@pont iphibitors, and HIV entry

inhibitoly. Ophyl axi s or treatnment of infection by Firv (e.g.,
HI

" (2) A method for the inhibition of HIV reverse transcriptase in a subject in
need thereof which comprises administering to the subject an effective amount of a compound of

)

Formula I or a prodrug or pharmaceutically acceptable salt thereof.

(h) A method of the prophylaxis or treatment of infection by HIV (e.g., HIV-
1} in a subject in need thereof which comprises administering to the subject an effective amount
of a compound of Formula I or a prodrug or pharmaceutically acceptable salt thereof.

i) The method of (h), wherein the compound of Formula ] is administered in
combination with an effective amount of at least one other HIV antiviral selected from the group

13-
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: compos

30 1) in a subject in need thereof which conprises
adm nistering to the subject an effective anount of a
conmpound of Forrmula | or a procirug or

/#Eﬁguti cal ly acceptable salt thereof. porsro07/024974
0%? e method of (h), wherein the conpound o%r

Formula | is adm nistered in conbination with an
effecti ve anount of at | east one other H 'V antiviral
consistig| of EI¥ Pprotease inkibitegsodbV inpggrase inhibitors, non-nucleoside HIV reverse

transcrip@RS ihiiiRes3 RudleSSFOATY PlARE Arah Qptast inhehifks, MIV fusion inhibitors,

rot ease i nhi bitors, HIV integrase inhibitors,
a“dm{ﬁl WS- de HIV reverse transcri pt ase i nhi bltors,

nuc I e@yi de AHinbthoe ferthe ptaphylacis) tpdabsention Helay iroths ondelt Yy

progresfsff)?l gl}h? ltﬂ%‘reét in ﬂ@%i ﬁ:nl!er\éo fﬂrcﬁ cbxﬂﬁ%@staﬁtglﬁrlstgn&% t]f'%e subject an

axl s, re at me
effectn@rﬁlﬁ@tlmb@f %cqmmgné §§ F@Wmtda 1 o Dorpgor ) @ﬁr@@@utiqallﬁ aengptable salt

thereoft her eof which conprises adm'nistering to the subject

ffect d of F l.a.l ) ..

o oar 18- or (BRI e Shioimas rpsnd dister binggmbination

with an(dffiedties amedumd df atf]ee(s; )me other Eharthératathpothiala cempound of Formula J,
selecte@ﬁ%r{h? é{%ﬁ? goﬁﬁ‘st @aé@' nt_llhb s,eII[ﬁP %g?éfse%ﬁ'i%rs non-

one o her HI antivira
nucleosidenigb{Frycise trraicrniase inhibigrs; apeleeside HoraAveTe trgrisgiptase inhibitors,

}Hvﬁ;ﬁ@mﬁi}g&{oﬁga@d}{ﬁr\én A1g6ieRs.i nhibitors, HV int egrase

i nhi bi.tors, no 0s H V. erse. Lransc

i nhi b or oA %@P@g% oD IS P P W Rbgect n
need theredf Which cempiitey aflmsiistarinmitol the EldI_]S:,t therphathadeetital gomposition of (a),
(), (©) bP&%QHHErcEmb rpa}lénmaééggggﬁor the inhibition of HI V- '

rse transcrlp a a subject in

t her eR) whdcRethod t%f'egmabwiﬂﬁﬁ o Epatmgniiaf wfﬁ@l%hyfé’é{ (e.g., HIV-
Dina P%&cpiﬁafea@&@raof C\aalxclﬁ(@iffﬁﬁfsbs! adminitering Xo theSGbikct the i}heﬁfnaneUUCal

%r(ﬁ)ebﬁt)@?% (ﬂf’ﬁ © crogﬁ)ﬁ‘éﬂ%)g% g(eé r02 -cat nent of

i nf eciyon Bym@hed/forehgprophiiakiy.)treament.swidiloy tn the onex@r
progres§1E§ bf %g)g\n’g}tg E\ﬁj@ﬁc alm iéeoceﬁstlé&g&@ \ﬂlhélg f@éd(l%lgseg Qdﬁ:lﬁr?st&lﬁ@ t%%e subject
the ph%cegtllc sRmpasHn il g)(,)% (Sx: ? ) 6F ﬂ)f:fc))m‘bmatmn 0% f )) or (f)

(n) AThepiessht irnenfidreal s ﬁmludleﬁx bempdundatf Ferthula @S ordepradrug or
pharma!:e!ﬁtltcgg' d&@%}%blg %alﬁﬁw&ﬁ? gig%glsﬁs%% ahf%lr Q?e I.%e&llé%ﬁlglf!tfor or (iii) for

use in th gyppasetioned aynedieareent fore a(a) hompoE-§-i erth@hur(l@t) bodyh)(b) medicine,
(c) inhikiidn Bf H(@}‘ex@fscttﬁﬁs NAY tredimeht cfr%}plﬂﬁrla(xfs) of mfectmn by HIV, or

‘ The pre e ven so i ncl udes
(©) trestpg TPy (g orpie %ﬁsetpqw%@éwwﬂﬁ% o Fese uses the

compouads eptha lptesergdhtentine Baoibptlo(nably boemploged im, cofrihinativa mwithsene or more
anti- I-H@%%&tgfe%c%rﬁ#}h u%al(;i eh% zin%r {)ﬂ)%ﬁv% e‘ilge

aration o a0 came :
lmm“n%’ﬁo WU man body) (b) medi ci ne 25 (c) i nh| b| t| on

of Hl Nddigwedl %ﬁlﬁoﬂﬂﬁﬁﬁi bfth@gfentieh m&m@tuéqzmhn@aceuucai

composfleibpibiraGiops andpEfiangip e da ki abovanf FRL RS b @hie) through
(iii)(a)-(©} self@sh inlthe pi@escbngj p@sgrapievivoep thendsnpoing hEthe pesemtinvention
employéd']t‘ﬁﬁfgid 943 cﬁﬁ'ﬁoﬂl&i 6195}@ cleh\%) EnESBRHONE, q:lésge gpb-@ﬁi%_ﬁeg Rescribed

one or re ant agents se ecte
above. Inal} of th gqe ent%ﬁﬁ Il}erﬁogmop%mg@ gmlgnalla,bg used in the form of a

prodrugldiﬂfﬁhﬁﬁiaﬁaﬂwaﬂjlr @dscaptaBQAﬁm tional enbodi ments of the

I nve C [maceutl ca

conti AdeRetd Suib¥isiies SIBE BRSEY iniatior BARAE pidtiShe
pharmacemtical lsempegitions, ):Qrabame@t)nm methodhar(d usey g forthein the preceding

forth in the precedi ng paragraph, wherein the
conmpound of the present rn%%ntLon
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enpl oyed therein is a conmpound of one of the

enbodi nents, classes or sub-cl asses descri bed above.

In all of these enbodi nents etc., the conpound may
 woORki@RAs! y be used in the formof a 35 prodikgn@senmeesrs

pharmaceutically acceptable salt -

Addi ti onal enbodi nents of the present |nvent|on

i ncl ude each of the pharnaceutical conpositions,
paragrapbsyhyhezain &mnm@uwbqgtha PEFSeRsdRveston poits faltiempdowed therein is

substarfiaRE pten WlﬂW@S ?@&%ﬁ@éﬁﬁéﬂ%@%@élﬁ%%ﬂpnsm a compound of

Formulgﬁr 2y a o"}Qer 8 %11 pﬂe Y o%égllj? ﬁ;gifz tlﬂ Fgmer an optlonally one or
more em;heﬁte,nt 1sainkigrsmud ¢hat Wilet torm éspetantidlly pargdiainretettice ¢@h compound

ofpomg_ﬁgfpglslltstlgrgg}mg%?pmgér@g a conpound of Forrmula | or its

pharnaceutically acceﬁt abl e
carri Stlllad@ngwumﬁwe%ﬁ@f the Presé inventiqn inpkude thetpharmaceutical

compoéiﬂﬂcﬂﬁr SIrfatios ind Hﬁtﬂo%ﬁ aét f&tﬂbﬁi @Ptﬂ) %bb% AMItBe uded (i)(é)—(e) through

(iii)(a)- fsgttfs 3 gléc};vgsghgreﬂlp e of 1r§{ﬂiept| 1% L 'fg’ﬁlé’l ftor e:? ample, 1g the
pharmaegtiioali cvenplositioh (d)hthepoepentd ofemiiladis employekdirt dreamount effective

| against ﬁlﬁ?rl?%iritﬁﬁ gﬂf’oaggr;ﬂ%a%%ve o QEhlns@f c%ﬁifro?r?é:s E&;}Jocgﬁlsmnng of

HIV-1 Erﬁ'feéﬁﬁg‘ﬁh'(ﬂltpis) 5‘9’ lreyersetraisgriptascapaibiiors wihsr S1ap ardempaymd of
Formul®f, HIWL B iif?€drad einlilihtéﬂ and FWS ﬁlsﬁ&{mﬁmml e, in the

phar ceu cal 05|1 the co und
Do s ahed e RO IO st DaRNBIEnT gy or branched chain,
saturated gdipieic Hyﬁfddmiboa ma;ﬂid:a‘l daang aﬂhhiﬁeage:mbonatcmm inllthé dpecified range.

Thus, fé¥khMmbledC ﬁ%'aﬁ@ﬂ’e@)tf‘(?@f@\}i ARyITy RERs HAURS o tHexPf alli ¥nd pentyl
prot ease_inhibitors 1 reverse transcriptase
alkyl isorpers Bf WH &s Bt Bor- sermandd-Rudriptnand 159F Prpyhngihiy! pnd methyl. 1As
anothericrdregle 248 -if alkiyBi efersto rencotibad- ind tibutph ni aki ibogropw, ethyl and
meth 1As used herein, the term"alkyl" refers to a .
Y onoval ent strai ght or branched chain, saturated
" al i phéhé erhybalogeay” lfom hakod) tedérs bafhioripeachlenirze brapfine and iodine

(altemaﬁ@él?ﬂﬁeﬁé&’t@%s ot BhIDRE Brdrh& Gl 20HIE: - 15 Thus, for

e o eGP i o B G BN T SohEcach refer o

sulfonyMel | as n-, iso-, sec- and t-butyl, n- and iso-

pr opy - v

al kyi %H%ﬂs( i 2%5 e &Xidf aﬁ%ﬁ&éﬂ%ﬁfx@%@&ﬁﬁﬁfgmugde tes the point
of aﬁ%h@@ﬁ@ép‘wgmlmwyhe enstjorﬁbc hgmpound. The term

" hal opgd¥errh O4ryiRefess'th (HH§hehs, @ of bgy- in@&xbeféﬁ Ibsugw@ fused
am ne_and, i qdine 20(al't erna

i vel re
carbocyg? {188 &St Brgich iRt onnEng 6&59%% @m[ @v)nf @9 37~membered
tricyclict fifsed sarbacyche hngl yysterddum wisichrst ledst Opingindrorhdiie! Smitable aryls

r
include, fﬁ; S{an{])?e ?)HLI{R@ %ghthg drahﬁdron%@[&]rﬁit‘éﬁgﬁ%uéndanglb Erggmcenyl and
fluorenylh A qhass of agyfs tltltsr,qsh’efﬁb r@peqtﬁ@ﬂxgrmﬁgn%mnh@nﬂ@@d ngpthyl. Anaryl
ofpm}&muq@[@gqy BenyR5The term’ aryl refers to (i) phenyl

d lic, fused, carboc C .
Uy Uefis Wﬁf‘ﬁ?ﬁfﬁ 1B G oA ls® PARER i fhe various
cyclic ringandi nng)syﬂitms deschibedrboronr maly be attaghdd to,thd restenf the compound at any

BN 0y U SN o
phenyWhem arﬁh*t’wb e (B aRB‘h AP ppre than ong tma.e;/uy any constituent
or in Fohﬁhﬁi@ Pyt in @@Uﬂ[ﬁ@‘f&ﬁﬁﬂa d@ﬂ&lﬂgl aﬁard@gwbmg%oﬁ{p@ﬁﬁdscxfftﬁé deSent

Lest mnt ect.t.o, the.i n. lS

inventiof} 1t GRERHESR on ek ab SR s iacacnl S dePRinel R BEY other
phenyl . Unl ess expressly stated to the
contrary in a particular context, any of the various
cyclic rings and ring systens descri bed herein may be
attached to the rest of tHéSConpound at any ring atom
(i.e., any carbon atom or any heteroaton) provided
that a stable conmpound results. Wen any variabl e
(e.g., RA or RB) occurs nore than one tine in any
constituent 35 or in Formula | or in any other




10

15

20

25

30

35

WD 2008/ 076223PCT/ US2007/ 024974 occurrence. Al so,
conbi nations of substituents and/or variables are
_ perm ssible only if such conbinations result in
wo%&%ﬁzzﬁonpounds ~ Unless expr %%%{}%2007/024974
stated to the contrary, substitution by a nane .
substituent is permtted on any atomin a ring
provi ded such ring substitution is chemically allowed
occurreaped Alssudombimations of sibstituents ardiotivagiables are permissiblegmiif such

combinafs lrESLf?tfmtsﬁ%ieSt%lnﬁﬁhh&n of substituents and
su ent pat rtain conpounds of th

erns
pr o e WG GHIESSDt RIS OO O b BHRGHRTY ARk ubstituent is

permitték®bPaBa@bmtin b ridgBiddded siich ring stisnaition if ciefficaly allbese and results

. un whet her present individually or in
masmglgn? &ind are within the scope of the present

i nven ﬁs @ﬁesuﬂlcnf thecseigstien of snbsuiwpais aod subbtivhet nsttemenertain
compotnd¥ 8 EHe PResbhiShferfon Cal¥eHiviX ﬁu‘dﬂﬁsﬁéﬂéﬁ bi Icéi@l?:hol' t@utomerism. All

on a hete o ticrin ket 0- enol
tautomdri, (b0 B "Qmé’S’é%‘{Sblwg AR B GEU G By are within the
scope 0§ thegirésenieintentioghFoi exaheplsd, i eorppesen bf therprastutlievention where a

hydrox;P gb&-g sh%'snmﬁt ﬁgvteﬂn{t@:ﬁ gh heteﬁoaroma%c H% axﬁfl?e% gnol éautomerism is

epar ed
possiblg, STGIS an@stamﬂmh@s substituest m@taméﬂcbmﬁ%e% Ml@lmr in part, in the
keto foigfN be caused to renmmin essentiall y unchanged for a
15 peri tinme sufficient

" use of
conhotnaep B sBSyEHS 6 caebnimd Phbh ot B rira bnjfisolated and
whose dtinetuagpand propatiesreophydraat be cadei i shaat ¢ssentiatly anchanged for a

period Meeﬁ@%leﬁql'fﬁ gﬁmgéj@fjtga gémbaﬁjocfr)fgféglg '})hglogé’se&%rﬁﬁii fefein (e.g.,
therapeytic ¢f preghylactie ﬁdlnﬁ)est@ép@éq # gbient)- sthesromipgupdsof dipgpresent invention
are limifd§ biabléeﬁinp@aﬁdseﬂtﬁace%ytmmqnpou nds OI the ;

present i nvent.i,on c.centers _and can
 DocurAse R ERE MBIl RL T g SSGP pndhs £
compoungslpi/ihel padsermlmmnaom omehae asymmabictcenigrsrand cAh pecur as mixtures of
steremsbﬁ@ge&’jﬂ i (fll(rﬂﬁalqlasrt&@&ﬁerg W%ﬂﬂﬁnergmﬂl B&fmeric forms offthese

I ndi VI OF In mxtures, are Wt hin The scope o
compoun wetss FRdTYiduallyiar sk mixtHessEE MEtkn G seans of fhegment nvention.
I NVenThomethodobiMbe plegerit$eventios ﬁmmnﬁﬁmfomp@nﬂs efithe present

mventlcin:l}( ?}12% lpﬁ%%thos% tf?—ﬁ'\" t@bér?é {rlg? ?ngtfasid \gv A \{II?CY SErv-1 an or mutant

or it a

strains thereef)tbe prophplakip or trh@m@nb?ﬁwfe&uo@ bbhumalemm@mdeﬁﬂency virus
(HIV) ah@ {lﬁ%b le:Ys HHzEEﬁ{ént SHRRAR ihCdRBCH ﬁfbéré’s%m%%f Qbills\ﬁluent

t or

n
Paﬂml"%fs F?PB F‘@%%?“&ﬁ ;‘g‘hig'n %Eﬁﬁ@@g‘sﬁﬁ% o Atlbgd ?1‘%?56?\% the onset
or progressidn afAIDEr tréutmgtuy peopihylants oflifiEctid i9edIVig defilid as including,

“but not ﬁfn 81 td ﬁgfe%t&%gféggahe@}dg:{mg s :a?e?e ?{I‘gfmﬁa‘wﬁ \ﬁIDS ARC (AIDS

related opanlerdobeds symptiomalia gnd gympiernatiq, and @cauatl or pelertial gEppsure to HIV.
For exai‘ﬂ JeRthél ;ﬁ&eﬁﬁﬁ%t@ﬁ c§ﬁ Bd &%p Ered"lo\'ﬁéaﬂ {rig&diion 'lby HWidfer ARpected

past expi?é@f?ﬁ? i B SherCR g ﬁmoggw%fi%l’éﬁﬁxg g o8 Bieyis bites,

accidentalliedBOstiekyorexporpteto ftalientpr eskdiringrsumsety. oks amthebexample, the
present ﬁi@ﬁt%e&ntaﬁotbre %ﬁ}pil_ﬁ){%ﬁ && b}egg%t%kﬂi\ésiﬁﬁtogpﬁgﬁﬂ?g bR{nant female

exposure t uch means as
1nfectedtwlgh§ﬂ/]§q kgt unboraichid er ép skl Y ifpeted fomaiewho is nursing (i.e., breast

feedmg)amm&afﬂad chil@eqt mtﬂs&thtﬁoprf ﬁﬁfﬁféﬂb@?ﬂﬁ@mﬁ af ceﬂl?oﬁmpp& a
sur er exanpl e € presen
tha‘?eﬁ{?cé”ﬁ]g'l a(‘)’ﬁepgaj’:ﬁé/%ﬁléﬁerﬁ‘ép ermpl oyed to prevent

transm ssion of. HV froma pregnant fenale infected
with H'V to her unborn child or froman H V-infected
female who is nursing (i.e., breast 35 feeding) a
child to the child via adrilfiirstration of an effective
anount of Conpound | or a pharmaceutically acceptable-
salt thereof WD 2008/ 076223PCT/ 1352007/ 024974

The conpounds can be admi nistered in the form of
pharmaceutically acceptable salts. The term
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The term "adm ni stration” and variants thereof (e g,
"adm ni stering" a conpound) 15 in reference to a
conmpound of Formula | mean providing the conpound or

wodebdiPEhyg of the conpound to the individual 'gb'if(ﬁ%ﬁﬁlozwn
019 treatnment or prophylaxis. When a conpound or a

prodrug thereof is provided in conbination wth one
or nore other active agents (e.g., antiviral agents
usef ulThe gpmpewisicagbe ﬂt%pnwpmgd mdhe faym of prarpgcentiqagiy acceptable

salts. THe t&PDharm RLFHAUIT 6B safN bthrk $o ¥ 841t Fhich pasLsRafe
.under stood to include r%\éls,lon of , the . co und ord.

effectivgpesd o e rEnb eamPouRgam sviugh 1s pet Biglagicsly pr hergpseyndesirable

(e.g., isdiefth@rtexit nbt otasrwihdxletttisusag erirscipifenatheroh)i Saithlsa satsdnclude

. m ni,st.ex- ti . G e -
i ity Ginfl B ReBTE, Wi AR Kt of o poppount of
the pressahinientipanvith & sepiéen eleppliapmadeptically acceptable acid\suohs dydrochloric
acid, sul@Fielalid, dR6c E&ﬂ,g&i’ﬂ?@fﬂﬁ@&ic_taicﬂp or bénzbitaefd fe\_ﬂh%rpcompounds employed
. enco ass, a I oduct. ,Co rrsing eclL. 1l ’ .

in the prayghORTBRPE AT Briic SEIE e Be SOH G RS e gpppe), sutable
pharmadéutieally yccoptablodaltsetherleyf canrinsiudeoatialninatyl sdie (s pesodiurachr

poas SRS A ZOPS ALTR RS L D BORSRPN, s fomes
with sugehip organicdigandistuch es gerigraary smenagiv selfk Alse.HB theagage of an acid

(-COOMPsr et gﬁ'o_ug B8ink Prdsb, piRfhRtRfitallyREAble esters can be employed to

. e rm"s ect.) as used. herein refers to an
modify ik solbily of Fedeafipiy hatatlirisics SRS oBPAPETabl y a hurman,
who hdhe emrfadihinisititiont amdf varinsta theeedf,(e.gh Smhwiatsiepingba compound)
in referﬁrﬁ@ %, b %ﬂgouﬁ%mnhﬁfam éﬁif ?&vtl{ilYlg R oumg%r &'ﬁ&)qmg of the
erein means that amount of actlyve conpound or
compoysie thedadividval ingged of wrepiment|or pranfivlagis. PV heayFmpougd or a prodrug
thereof IERStbGidA@In doRfRQARA With énd dr98die ottiey sétB@agaits (8., itiviral agents

. t hat b t.h her. .. o ..
et {30 1 P R O B2 RS S g s s
cach understoedbmdiclen provitien of the compenranayprodrirg awd other agents at the same
time or éf ?%&B{eﬁ’ﬁak& gwht%ﬂ g{ef %@ﬁﬂs £ a e biRhtiod £ aliRnistered at the same time,

evi ati1on synptons of .the dj sease or, | .
they can- g adrpimsieresbloggthen it egle FomeRsH ey d@@/ Céﬁ’g’G&F‘Wéfﬁft?fed separately.

. t he ehf asdd hegeia b firml "SoRpogiiayHy imaided a0 tncoiphescd product
-amount " for..orap axj h -
comprighTP R specyfla BRARASD A Reibhs DT OAPRUAIR, Bt Wregity gr indirectly,
from combining g spesiithingredientbunt of active conpound _ -
Cyne Shop oo ich) decHhablL e %’@E%?%%@%ﬁ%%' ‘

e ahd/ or_.nmut an ) )
tha%%‘?‘ﬁ?lﬁé‘m&’ﬂﬁm%f‘)“s‘a\’ﬁfwlg ?Pgto 9 an égtdi?gf’é%mus to the
recipiebdiepgpfsought (i e , an "inhibition effective :

anmount: hen.: t he ' (L €., ' ammal

i ngr ejtizlvlllgetﬁ3 ﬁ%]éa%masﬁl&é{l é?rg%qg%%gms%f@’ ?I%feéérb\f .%(Iens > most
preferablp a himanhmbasdreen theiabicct pigradment; observation phexperiment.

f or m fhe ®rm "tM@tie Amdaht" ab Asddhesdin blt@nS@RPANARY oPddiive

oo ARG o Ve S R i i e

system, leffimal behtmamthet istbemtsonght bymaptestchar, setefinarian, tediaslidogtor or

R R R
for the allevigtion ghithg @yme@ﬁwdﬁy theidiserse plogardition being trratads 1p prgther
embodiRER e @Ffe6oR Asdun®is 4 iRopteldcealBEERELVE dhotnTefoagRiphylaxis of the

site,of .action. They. can be admnjsiered by .a .
symptorfs 06 <G o o0 DERE apvatrS ThEierlsp el Bl herei the amount
of active corppostdisofiiciing ko whebinEDEevensa krenscaiptase (wikd type and/or mutant

i ndi vi dual therapeutic agents or in a conbination of

t herapeutic agents. They can be adm ni stered al one,

but typically are admi ni stéred with a phar maceuti ca

carrier selected on the basis of the chosen route of

adm ni stration and standard pharmaceutical practice.

The conpounds of the invention can, for exanple, be

adm nistered orally, parenterally (including
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25i ngredi ents, such as a solubility aid. Injectable
sol utions can be prepared according to .methods known
in the art wherein the carrier conprises a saline

Wosz%slz’(l‘/ a glucose solution or a solution G %%%&%94974
|

ure of saline and glucose. Further descrt on
of nethods suitable for use in preparing
pharmaceuti cal conpositions for use in the present
strains thewe) dndriheaely dicit theg resgomsetbeing sboghb (ie. faor"intskitiom efeitive

s 838 ) SBERAAEE, PSRN Mgy g e s,
referenges tpth e@BYEH Ok acﬂm@grp@gtpt,agmﬁoﬁge free orq}gg@ the gropqsalt Torm) of the
com mﬁﬁnlngton - The Sci ence and Practlce of Phar nmacy,

2ot Btk mnodiofBe Breds ipVealint % Srbitine £V af v pangerivtase,

treating o1 prophyEaipeofitHiVoiafestion 0 Gdating, ﬂmmlmm &fy ooflelapingrttie onset or
progresgi%ng’f Mﬁgﬁﬁgbz) s?g‘gg%& bﬁﬂrﬁgl gﬁtY daﬂy th ik @@n?ofjtp%a@tfl‘%ﬂmte ora

ivid e pre erre Osagg range | s
prodrug, Gampryadminisieresbbly ampirgmns il progaige t,0fi the getiyiepgent with the
agent's Site sfoRgoR VI‘hlejﬂ csh Wi sefintdEes by &E}(ﬂdﬁ%ntﬁhﬁlf tﬁéilﬁdvﬁwr use in

conond S el B AR 80 Bpvcin o

therapeuticagsotsp bbéytdan e ademnibieredraberiedbw tymcallyard @thmn@tered with a
phama&ﬁﬁilcﬁtcﬁn% sCBRSAbR ﬁleo%fs%f %J}Qlo;enQ‘oﬁ@ o? Q@D‘L{Hléd‘étlgﬁ AR® standard

e active I ngredi ent

Phaﬂnam%wgp&q FOmDYIAS 5 H@mveﬁm et fofrgmple, be admpinistered
orally, pdventaiQlly @hcludifg sultcutah@Ous 1ﬁﬁﬁtlor&9&ﬂaﬁéﬂus,3ﬂlﬁam@ﬁlar ameasternal

: mjecnog %9 m{ﬁl41$4 L #Egleaq&t dn;/ T ngr r%&aﬁ E}grfo}rjﬂ Sfa u.Pit dosage of a

dosage e patien
pharmat"»@hbé os)rr@aslédn cmktemg}&m ﬁfffq@tlm@eouné véthe arohppyrshangiropventional
non-tox plﬁﬂﬁﬁgzﬁtufsﬂ aREptaAE EéIﬁH}said Bahtsenk v@ﬁ)ﬂe@eL d dﬁ@paranons

it S B Bt oot 89%@&3&&) CapHE psepared

accordm@toabﬂim(meskmbwﬂl it the artdntd eagtinplol aar of tha usial bitdia such as water,

glycols, 3;‘?1!%&%1 e @&gy%gﬁ]%r il g{] Ao ¢ ga? thrn.piistﬁl?ién (e.g.,

powder%mliSeF%hles am%@blfé%% he pRared pecosEng teghnques frgown in the art

and canRaipldyCIcREoleDOIBibMB as BfEhEd) @uéw kadlihd RIbSGARS binders,
t hera a_conpound

disinteggiria 3Bty ang| fhe ik Fﬁf&n@aﬂﬁswﬁaﬂ%?m%%Paepif'%ﬁcﬂaamg o
techniquedkinnivs tire the drtt amdapipitallyhemplng storikel wagerian atcherier endroptionally other

mgredlénﬁb Llﬁ:‘h a8k sGﬁ:Bﬁfﬂr gldc ?ﬂfre@faﬂie%gluihgﬁs & He %%ﬂpfgpach&gg% to methods

|n a ran rom abou
known Wdhe %@f gl hp éa‘tnei’b FPEes afp4as %lqt@na%&%uﬁ?@tsewéan or a solution

containi@f @eniReire HEYAlIAE aﬁd\gliﬁeos&e IFuetByr. dels@lpmﬁbh ﬁfeﬂﬁigb eaita¥Rfor use in
MLl a oun

preparird (FABRRead Lo RO fbr Bedin RSngb i T %ﬁ&ﬁé g
suitableifor ushén $ad peropositionsiss provadeddn RemingtenmPharmasryticdleSciences, 18
edition, %@i‘f@ﬂ'ﬂr‘ﬂ R NGéthafTRAK Plﬁ)h@mﬁ@ 09e 1990 M&H‘l@éﬁ‘ﬁﬂé’mﬁo THE Science

andPni °EEEt 320 ng%%ﬂher?%&yn %@ﬁret oy, @Hysﬂ¥§

not edTab@vepounhdeofif@rri I ¢an\beraﬂnﬁxﬂstemd ai-eﬂly ifli lardegdge @ange of

0.001 toéﬁ)@}ﬂ% %\%{E’{E\? %E H&Tﬁﬁ{\l}%%%e}gpil\nper%a élrmdroge or in divided

doses. Qi prRferrgd dpme rangeds 0i04de 0@ mglkgdfoty @teilgbé pﬁ tegally in a single
dose or il iidkd GRS OKan!h\e’r pRYSFeIQIok RNl iPD a&s 100 nngt ﬂi&ry welght per

yne, requi.re or HVr |cat|on i nfect.ion,

day oral NG5 o e oo o creERmaflione s composiignaam i provided
in the formedtabbeit or qupsyiby bantaisingrl. @il HP mitlligrivas ofithetactive ingredient,

progression of AIDS. It is understood that an anti -

20 H'V agent is effective in treating, preventing, or

del ayi ng the onset or progridssion of HV infection or

Al DS and/ or di seases or conditions arising therefrom

or associated therewith. For exanple, the conpounds

of this invention nmay be effectively adm nistered,

whet her at periods of pre-exposure and/ or
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abacavir +l am vudine, Epzicon(r) nRTl abacavir +
| am vudi ne + zi dovudine, Trizivir(r) nRTlI anprenavir,
Agenerase(r) Pl atazanavir, Reyataz(r) Pl AZT,

e, azidothyrnidine, Retrovir(r) nRTI
W%%@?’é@?r%qne nnl ZTl ciarunavir, Prezista(r) PrCHH¥2007/024974

zal ci t abi ne, di deoxycytidine, Hvid(r) nRTI
ddr ai danosi ne, di deoxyi nosi ne, Videx(r) nRTI ddl

particulatyt Bi15 t0 ddaﬁ@d)‘i,, S0/ H?XO(E@SO)ZG(DR’ISO 396 400, and 500 milligrams of the

DLV,
active é%pc rleiQ% T y %YI/HJ SZ%? ent oq'%ea c;sagcjel tg%:he patient to be treated. The
specific dose level an ﬁ"equency of dosage for any parﬁcular patient may be varied and will

depend upon a variety of factors including the activity of the specific compound employed the
metabolic stability and length of action of that compound, the age, body weight, general health,
sex, diet, mode and time of administration, rate of excretion, drug combination, the severity of
the particular condition, and the host undergoing therapy.

In one embodiment, a compound of Formula I such as the compound of Example

'1 can be administered to adult humans orally in the form of a tablet or capsule containing the

compound in an amount in a range of from about 40 mg to about 900 mg, wherein the tablet or
capsule is administered once per day or twice per day. In another embodiment, a compound of
Formula I such as the compound of Example 1 can be administered to adult humans orally in the
form of a tablet or capsule containing the compound in an amount in a range of from about 40
mg to about 320 mg, wherein the tablet or capsule is admiinistered once per day or twice per day.
As noted above, the present invention is also directed to use of a compound of
Formula I with one or more anti-HIV agents. An "anti-HIV agent” is any agent which is directly
or indirectly effective in the inhibition of HIV teverse transcriptase or another enzyme required
for HIV replication or infection, the treatment or prophylaxis of HIV infection, and/or the
treatment, prophylaxis or delay in the onset or progression of AIDS. It is understood that an anti-
HIV agent is effective in treating, preventing, or deléying the onset or progression of HIV
infection or AIDS and/or diseases or conditions arising therefrom or associated therewith. For
example, the compounds of this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective amounts of one or more anti-
HIV agents selected from HIV antiviral agents, imunomodulators, antiinfectives, or vaccines
useful for treating HIV infection or AIDS, such as those disclosed in Table 1 of WO 01/38332 or
in the Table in WO 02/30930. Suitable HIV antivirals for use in combination with the
compounds of the present invention include, for example, those listed in Table A as follows:

Table A
Name B Type
abacavir, ABC, Ziagen® ' nRTI
abacavir +lamivudine, Epzicom® nRTI
abacavir + lamivudine + zidovudine, Trizivir® nRTI
amprenavir, Agenerase® Pl
atazanavir, Reyataz® PI
AZT, zidovudine, azidothymidine, Retrovir® nRTI
capravirine -nnRTI
darunavir, Prezista® PI
ddC, zalcitabine, dideoxycytidine, Hivid® nRTI
ddl, ‘didanosine, dideoxyinosine, Videx® - nRTI
'L ddI (enteric coated), Videx EC® nRTI

-19-
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efavirenz, EFV, Sustiva(r), Stocrin(r) |uiRTI
efavirenz + entricitabine + tenofovir DF, Atripla(r)
tui RTI + IIRTI emtricitabine, FTC, Entriva(r) nRTI
|-, abi ne + tenofovir DF, Truvada(r) n
Wogﬁ“i/s?dﬁgiﬁé, Coactinon(r) m RTlI enfuvirtide, E&?gguﬁzt;o;/&zmn
FT enteric coated di danosine, Videx EC(r) nRTI
etravirine, TMC 125 nnRTI fosanprenavir cal cium

Lexideltmime] DLMdRewmviptor®Cr i xi van(r) Pl | amnREEi ne,

3TC efdsiientz, HRV), SuRiva®, 8worin® ne + zi dovudi| meRTI

Conifaiisefi » emf¥iditabine + tenofovir DF, Atripla® nnRTI + nRTI
emtricitabine, FTC, Emtriva® nRTI
emtricitabine + tenofovir DF, Truvada® ' nRTI
emvirine, Coactinon® mRTI
enfuvirtide, Fuzeon® | FIL
enteric coated didanosine, Videx EC® nRTI
etravirine, TMC-125 nnRTI
fosamprenavir calcium, Lexiva® PI
indinavir, Crixivan® PI
lamivudine, 3TC, Epivir® nRTI
lamivudine + zidovudine, Combivir® : nRTI
lopinavir Pl
lopinavir + ritonavir, Kaletra® PI
maraviroc, Selzentry® EI
nelfinavir, Viracept® PI
nevirapine, NVP, Viramune® nnRTI
PPL-100 (also known as PL-462) (Ambrilia) Pl
raltegravir, MK-0518, Isentress™ Inl
ritonavir, Norvir® Pl
saquinavir, Invirase®, Fortovase® ' Pl
stavudine, d4T,didehydrodeoxythymidine, Zerit® nRTI
tenofovir DF (DF = disoproxil fumarate), TDF, nRTI
Viread®
tipranavir, Aptivus® Pl

EI = entry inhibitor; FI = fusion inhibitor; Inl = integrase inhibitor; PI1=
protease inhibifor; nRTI = nucleoside reverse transcriptase inhibitor;
nnRTI = non-nucleoside reverse transcriptase inhibitor. Some of the
drugs listed in the table are used in a salt form; e.g., abacavir sulfate,
indinavir sulfate, atazanavir sulfate, nelfinavir mesylate.

_ It is understood that the scope of combinations of the compounds of this invention
with anti-HIV agents is not limited to the HIV antivirals listed in Table A and/or listed in the
above-referenced Tables in WO 01/38332 and WO 02/30930, but includes in principle any
combination with any pharmaceutical composition useful for the treatment or prophylaxis of
AIDS. The HIV antiviral agents and other agents will typically be employed in these
combinations in their conventional dosage ranges and regimens as reported in the art, including,
for example, the dosages described in the Physicians' Desk Reference, Thomson PDR, Thomson
PDR, 57" edition (2003), the 58% edition (2004), the 59" edition (2005), and subsequent editions
thereof. The dosage ranges for a compound of the invention in these combinations are the same
as those set forth above. | ,

Abbreviations include the following: ACN = acetonitrile; AIDS = acquired
immunodeficiency syndrome; BOC or Boc = t-butyloxycarbonyl; (BOC)>0 (or BOC20) = di-t-

butyl carbonate; Bn-p-OMe = p-methoxybenzyl; BrdUTP = bromodeoxyuridine triphosphate; n-

-20 -
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| opi navir Pl lopinavir + ritonavir, Kalegal(r) PI
mar avi roc, Selzentry(r) El nelfinavir, Viracept(r) PI
nevirapi ne, NVP, Viramune(r) rui RTI PPL-100 (al so

Woﬁg@mg?zggsm- 462) (Anbrilia) Pl raltegravir, P%fﬂ%%lo%zwm

TM Inl ritonavir, Norvir(r) Pl saquinavifr,

I nvirase(r), Fortovase(r) Pl stavudi ne,

d4T, di dehydr odeoxyt hym di ne, Zerit(r) nRTlI tenofovir
Bu = n-Dityl; DBu=— tbwpl CHAPS FuaH3-ahelpmidiprypyl i dimethylammeid]-1-propane-
sulfonafel PCENAY blaicfibbihdRd, DM = dichloromethane; DMAP =4- |
dimethylaminopyridine; DMF = dimethylformamide; DMPU = 1,3-dimethyl-3,4,5,6-tetrabydro-
2(1H)-pyrimidinone (or N.N'-dimethylpropyleneurea); DMSO = dimethylsulfoxide; INTP =
deoxynucleoside triphosphate; DPPA = diphenylphosphoryl azide; EDC = 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide; EGTA = ethylene glycol bis(2-aminoethyl ether)-
N,N,N'N'-tetraacetic acid; Et = ethyl; EtOAc = ethyl acetate; EtOH = ethanol; HOAT = 1-
hydroxy-7-azabenzotriazole; HPLC = high-performance liquid chromatography; HRMS = high
resolution mass spectroscopy; IPA = isopropyl alcohol; LAH = lithium aluminum hydride; LC =
liquid chromatography; LDA = lithium diisopropylamide; LRMS = low resolution mass
spectroscopy; MCPBA = meta—chloroperbeﬁzoic acid; MeOH = methanol; NBS =
N-bromosuccinimide; NMP = N-methyl pyrrolidinone; NMR = nuclear magnetic resonance; Ph
= phenyl; PMB = para-methoxybenzyl; TEA = tricthylamine; TFA = trifluoroacetic acid; THF =
tetrahydrofuran; Tos = tosyl. '

The compounds of the present invention can be readily prepared according to the
following reaction schemes and examples, or modifications thereof, using readily obtainable
starting materials, reagents and conventional synthesis procedures. In these reactions, it is also
possible to make use of variants which are themselves known to those of ordinary skill in this art,
but are not mentioned in greater detail. Furthermore, other methods for preparing compounds of
the invention will be readily apparent to the person of ordinary skill in the art in light of the
following reaction schemes and examples. Unless otherwise indicated, all variables are as
T1
£,
BN
defined above. In the schemes, R1is T°

Scheme A depicts a general method suitable for the preparation of compounds of
the invention, wherein the fused bicyclic A-1 1s coupled with 1-Boc-1H-pyrazolo[3,4-b]pyridin-
3-yl methylene bromide A-2 in the presence of a base (e.g., an alkali metal carbonate such as
(CsCO3) and then the Boc protective group is removed by treating the coupled product with a

suitable acid (e.g., TFA) to afford A-3.

TZ

-9 -



El = entry inhibitor; FL = fusion inhibitor; Inl =

integrase inhibitor; Pl = protease inhibitor; nRTI =

nucl eosi de reverse transcriptase inhibitor; m RTlI =

woWhggeheosi de reverse transcriptase inhi bi tyqy R24974

of the drugs listed in the table are used in a salt

form e.g., abaeavir sulfate, 5indinavir sulfate,

at azanavi r sulfate, nelfmavir nesylate. It is
Schem¢ifger st ood that the scope of combinations of the

conpounds of this invention mnth anti-HV agents is

not limtegito the HV antiv fals listed in Table A

and/or liste@ in the f ersenc ﬂmJables in WO

01/ 38332 R4 { [ iple

any conbi ng] %ith an Emaceut PCaPREpesSi ti on

useful faqe Weat ment~or prophyl axi s of A0 Al DS.

The HIV antiviral agents ookchgy agent:

conventlonal dosage ranges and regi neas as reported
in the art, including, fqr exanpl o8 t he dosages
described in the Physicifars' DesRk\Re Rerence, Thonson

PDR, Thomson PDR, 57t hgediltion ( , the 58th

edition (2004), the 59t hediytRon (2005), and

subsequent editions theabi e gdosage ranges for a

compound of the inventTon |Q3thes\Nc i nations are

the same 15as those set forih above.

Abbrevi ations_include the follow ng

acet oRFpiesengativa pxsplegedtariiag smb%ﬁ@éﬂm@umy following:

syndrome; BOC or Boc = t-butyl oxycarbonyl; (BCE)ZO

(or BORQ) = di-tbutyl é%ﬁponate Bn- piﬁwp =

p- metox benzyl BrdUT2 = |br onodeoxyugd dijne

tri pho M N= Y23PCT1 4074 Bu
%f' t- but S =

34(3‘%ho|a|nmdopréggg f‘dlnethylagqmpnlol 1- pHoggnssul

f onat e; = 1, 2-di chl or oet hane® DCM =

dl Chl v{ﬁ%{}%&g ?Pﬁlﬁ% %ﬂ%ﬁ%&p@éda urin L08R Xaycg W&’Sc%s B:

; 3 dlnethyl 3,4,5, 6 tetrahydro- 2(1H) - pyrrnrdr@pne

Rter N, N - di merh Ipropyleneurea DNSO =

r2 di nethylsquQX|3e dNTP = 5 deo yn eQ§|
hoHEQat BN pRRA 9# e — \>—R4
R3 1-3- (3- w hyI at ni nopr 0 car EDdl |

EGB_Q': et hyR&ne %I__%Fcol bls(ﬂam I ether - B4 H
N, NM N1-tetraac c acid; Et = hyI Et OAc = ethyl

acetate; EtOH = ethanol HOAT = 1-
hydr qxépraseﬁ@lﬁta@aé@bﬂs ﬁﬁgtamhgk&ctanﬁlo@ forBRld RUNBHACL.2 are

i qyi d.chromat o RI'VI S = high resol utton nmass
ﬁ”ﬂwr%%%ﬂFﬁdgﬂﬁﬁﬁ?mPgigg Msopr opyl alco%ol LAH = |ithium
al um Suhamb Ytkddapehas the Prepadiohiod bémhouiumlyhtmgpm.mhy pf thBAresent
invention, \lrvhérgfnl‘tﬂé I%IEIJO g&yy\%g@ egﬁno H%eng‘ﬁeﬁs elﬂ;-fl Q:Qn be reduced to

nmass_spectr.os
the corrgspppling digpiline mdqyrthqﬁca@n ofp 11

chloride=Tht diﬁ&ﬁlll’i)ié c@M[dd@fgoCﬂyﬁﬁih@wn Nﬁ@e—coﬂ*@ §joBading HHGRES €3 upon

dizzotizifity Oﬁitrﬁa‘?r’ga?ﬁh& R i BB R R B 5R  ha

electrophidet mhyfl@l f(whizh mapoequire peiection)5H e mestpouoitisbasé tct 4féord either

C-4 or @lgsent i-nvention can be readily prepared according
To the follow ng reaction schenes and exanpl es, or
nodi fications thereof, using readily obtainable
starting material s, reagents and conventional -
synthesis procedures. In these reactions, it is also
possi bl e to make use of vaE%ants whi ch are thensel ves
known to those of ordinary“skill in this art, but are
not nentioned in greater detail. Furthernore, other
nmet hods for preparing conpounds of 20 the invention
will be readily apparent to the person of ordinary
skill in the art in light of the follow ng reaction




WD 20081076223PCT1US20071024974 Scheme A

Represent ati ve exanples of starting substrate A-1

i nclude the foll ow ng: 5Substrates of Formula A-la

WO&%&]&E Qrepared i n accordance with Schene BPCT/US];007/024974

epresentati ve nethods for preparing reactants

formula A-1 and A-2 are further described in the

exanpl es bel ow. Schene C depicts the preparation of
Schemp€nzot ri azol yl conpounds of the present 10 invention,

wherein the nitro group on the 2-am no-nitrobenzene

denmtlve C-1 can be raoiuced to the corresp@gdl ng

di an) | Pne C— 2 t hrough gat I yt| ¢ _hydr ogenation jor by
the & @ Caf edugtion | t8H2 Thigzatization | | n
und ) clization 1 to l orrespondl ng tgds @ C—3

upoh di azozzat i on. ti dzof the trjazes céi‘n be
: acconrﬁ-f—shed through re ion wWith a suitabl e | RPhalide

‘el ectrophil e such as R6 (V\ﬁf" BHRYHESP oqui r e (eg.. R®-Br
protgction) in the presencg,of a bage to affond or R®-Cly
ei ther© 15C-4 or CG-6. WD 2 0 [/ 076223PCT/ US200g£{ 024974

ScRegesC- Rl , 0 RZNRrmad RNH2 di azoti zati'pnR2 N
RBR% R10K-N(~Rﬁ§—n=r AVK {K = AryBg N,
Ar $B- 2

AryB-alkylene, or
HeiB-alkylene

c$ 0 [K = AryB, HetB, J cs R®

Scheme D depicts the preparation of benzopyrazolyl compounds of the invention
wherein the arylboronic acid D-1 can be coupled with a suitable phenol in the presence of a

5 copper carboxylate (e.g., copper acetate} to provide the aryl ether D-2, which can be deprotonated

and acylated to provide aldehyde or ketone D-3. The aldehyde or ketone can be further reacted
with hydrazine to afford the corresponding benzopyrazole penultimate D-4, which can be
alkylated with a smtable R6 halide (R6 may require protectxon) to provide the compound of the
invention D-5.

. 1-0  Scheme D
OH OH ,
RL L
| \B/ . o R o o
2 1 2 2
R\ij — R-OH Rm LDA RI‘)\/ ~Re
Cu(OAc), P :
F RS E R*CONMeOMe R ~c
B D-2 B3
RY 1
0 R4 R (0] R?
2 2
N N
3 N 3
R H R N
D4 D-5 RS

Scheme E depicts another route for preparing compounds of the invention,
wherein the aryl ether D-2 can be deprotonated and quenched with methyichloroformate to
15  provide the ester E-1. Nucleophilic displacement of the ﬂuorine in E-1 with a suitably protected
amine (exemplified by PMB in Scheme E) can provide E-2, which can be converted to the

-23-



Schene D depicts the preparation of benzopyrazolyl
conpounds of the invention wherein the atyl boronic
acid D1 can be coupled with a suitable phenol in the

of a copper carboxylate (e.g., cop
“K§%§%§?%§ to provide the aryl ether D 2, Whi@ﬁ&gg%mg@mwi4
deprotonated and acyl ated to provi de al dehyde or
ket one D-3. The al dehyde or ketone can be further
correspoediog dinnvine B-Tihoughiafeurtivs rehfrang¢miche kodlomésgpdapdotaction (e.g.,
treatméﬁ? BP@LYAAE it BRD) Uht bfBlife Lnbe dﬁ!ﬁb&ﬂ:d%‘ﬁ vBffety of heterocycles

yl ate suitable R6 halide (R6 nay require
mdud‘ 9%?@?”@?5%%“6?%% Q’T@%‘cﬁ‘?g‘?fﬁﬁﬁ of the invention

SchemeDES 10 Scheme D OH OH\ B7 RORI .0 0 R2sR1- OHR2R2
LDA Cu( OAc) 2RACONMeOMe FR3FR3F 0-1D-2D4 Ri,0R-1,,,
RAYR4 NH2NH2 R2R6-BrR2 \ R3NIR3N H\ D-4D- 5R6
Sch®me E depicts anochqf rgute for preparingRy

Réqmpqunds of the i nyentli onj{ wher ei ﬁ\g&he aryl ether®

D, n be '®pr ot ona}ﬁjnkobmen *\/U\QM(a
rREETHY | Ehl oa:;gbg{ mat e rovi de the ester =@

Nucl eophi li ¢ di spl dtement 6f the fluorine iRF BT WWRWPMSB -
a SHtably protected adhe (exenplified by PMEEi2n

Schene E) can provide E-2 which can be converted to

the WD 2008/ 076223PCT/ US2007/ 024974 cor respondi ng

di ami ne E-3 throu@hoa Curtius rearrangemengk?l

Fol | owi ng deprotectjon (e.g., treatnent of tﬁ‘e FNVB
with ddii@y, theR fme2can bBewotvtnt e®? N,
vari et LYo etero s incl lﬁ%“%z, i;,g04e>$ _ tNe

triazbi ”é4 shBWn Th s&i&ms N

E3 E4 R°

Scheme F depicts a representative preparation of a pro-drug of the present
mvention, wherein the benzotriazolyl compound of the present invention F-1 can be treated with
a Boc-protected amine in the presence of a phosgene to afford acylated amine F-2, which can
~ then be deprotected by treatment with a suitable acid (e.g., HCl or TFA) to provide desired pro-
drug F-3.

Scheme F

O-t-Bu
o N"f7\ R,

R N R? RS H , 7
NS R
RS N ! ﬁ
= R triphosgene R3

M N-NH F-2

deprotection 16a
,
Rig  {e.g.. HCO) R
i N 7 \\
X R
O -
RS N A

-:]
_=—RE t-Bu-0" o

a N(R™H*CI

-24-



10

15

- 20

25

30

Schene E 0 0 Ove NR6-RMB E-2 Schene F

depicts a representative preparation of a pro-drug of

the present invention, wherein the benzotriazolyl
woeRipeend of the present invention F-1 can be thR3§¢9M24974

wth a Boc-protected amne in the presence oF a

phosgene to afford acyl ated am ne F-2, which can 10

then be deprotected by treatnment with a sujitable acid

(e. g. Intheaetbpdstppprepaingrcompaundpeithepresanbinyenfiporsegforth in the

.foregoiﬁﬁ B&igthek, functidBal %fngpschl Nafidi)moides@nd sub¥Btuents (e.g., R, as well as

other gﬁgxg% é)gilﬁcf% ?OF;CFNE(& iygl e%écﬁxggla ﬁ%fo@goﬂggdﬁn@@i H}eay be sensitive or

- reactivé mnden thiegpaction chuditibnsi emplbredfandfog i thg pssstreseed the reagents employed.

S-uch séémﬁ@ﬁt#@%%}f@ (%bgﬂgte{'f@ﬁé@iﬁiaglg k@ésg té)!f g'{%hc%?igedr rgﬁcr;dstm to feduce the
yield ofethe desiied Pyodyet, PRppssbl yenmaschidedts fppnationt %@%‘r&r@@o iftigay be
necessa3¢ BEABREIbITRY profecBQMSitive ¥erektivedRGids\va anf dethetridlecules concerned.
PrOteCtl{S)]?l%%l{)] bg ?@ggv%ﬁltbgng%ﬁf g@gjldl% %d dgo%rctixlrengrtoggs, Q&c%sa% rt];[g:o%e described
in Proteséins Groups ity Orgsact Chantigtrg d. I RVErMeDmiayiPldnutrhRress, 1973 and in T.W.
Greene ¥ PY P SNIQ@,' lirgﬁzcé@es tirr s'iff & ain‘?@s Js?s%tﬁﬁ Wﬂ@y & Sons, 3™
edition, 1999, and 2™ edition, 1991. The protecting groups may be removed at a convenient
subsequent stage using methods known in the art. Alternatively the interfering group can be
mtroduced into the molecule subsequent to the reaction step of concern.

The following examples serve only to illustrate the invention and its practice. The
examples are not to be construed as limitations on the scope or spitit of the invention.
References in the following examples to "room temperature” means a temperature of from about -

20°C to about 25°C.

INTERMEDIATE 1
1-(tert-Butyl)-3-(bromomethyl)- 1 H-pyrazolo[3,4-b]pyridine- 1 -carboxylate

Br

-
N N/

o=,

OC{CHaJ);

Intermediate I was prepared in accordance with the procedure described in Henke
et al., J Med Chem. 1997, 40: p. 2706. More particularly: '

Step 1: - 1-(2-fluoropyridine-3-yl)ethanone
A solution of 3.13 mL (30.90 mmol)} of freshly distilled diisopropylamine in

10 mL of anhydrous THF under nitrogen cooled to -78°C was treated dropwise with 19.31 mL

(30.90 mmol) of a 1.6 M solution of n-BuLi in hexanes. The resulting solution was stirred at -
78°C for approximately 20 minutes, and was briefly (5-10 minutes) warmed to -40°C, then
recooled to -78°C. At 30 minutes post addition, 3.00g (30.90 mmol) of 2-fluoropyridine was
added dropwise to the reaction. The resulting solution was stirred at -78°C for 30 minutes. The
reaction was treated dropwise with a solution of 3.16 mL (30.90 mmol) of the Weinreb amide
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yield of the desired product, or possibly even
‘preclude its formation. Accordingly, it may be
necessary or desirable to protect sensitive or
groups on any of the nolecul es con
‘Woﬁﬁgﬁha#?on can be achi eved by neans of convgﬁ%ﬂgg%vmﬂm74
protective groups, such as those described in
) Protective Groups in Oganic Chemstry, ed. J.F.W
(i.c., NNb@hire-n-Ricgnlascngds), in 30 7d. ehBHF n The wsultiog Sletorewss stirred 18
hours, ﬁiocéh tﬁé‘ﬂaﬁ: to sfcRJFl? ‘E{’éﬁb?at@aﬁ’&‘ﬂﬁ I'éfﬁtlg %93&%!2%% ?{5 f&StoSvom

editio

) ons ,
temp erearec iTB% reai@gﬂlwa%"eat# Wit iy ap o é{?dsaqwasw@n?@%tﬁé do remove
most ofthe THROMMeteSdie wihoaaurd twit agth EtSiARgaitethb 06abisbd Witracts were

washed \Qltﬁ Ii‘ﬁ Pi’(‘i‘lt satélafeﬁr gﬂ&dlﬁ %aﬂé@fsdlﬁﬁcﬁ%gﬁf bt Qﬁ(ﬂﬁpﬁq eCRdd over

i ntrodice | ecul sequenf

anhydrweé\ég%ﬁ Iitepon pnd epneertationipd thesfiltraiinneyidsdmpmda orange oil, which
was pufifitd ﬁy ﬂ&ghyc&cﬁnétbérrﬁﬁﬁ}r &lef sillibs gél'Wﬁm i xB/EbAc to provide 1.10 g

ofthe TR i b et TR (CIIGRPR 2 O SHE i, R 34cm 120,

8.41(mB&NHerences in the foll ow ng exanples to "room
t enperature” neans atemmrMUreoffromemom 20C to
about 25C. | NTERMVEDI ATE 1

Step 2:201- ( BenethdiHpyragolo B bintnyeiding|($6-2H- pyr azol of 3, 4- b] py
ri di ne-1-carboxyl ate C H3).3
Internmediate | was prep d in accordance with the
procedure described in He etyal., | Med. Chem
1997, 40: p. 2706. More pdktilcularly: 25Step
1:1;(2-fluoropyridine-3-y§$thahone A solution of 3.13
NI L (30.90 nnDI) of freshly distilled

dii f h

i t 1 oBts Suh P 1 mr R SO Tupop kg ethaone in
5mL Oﬂ@hﬂ&nq*glgjcc(l Bﬁd@@utmgml\&as@featad With 24534d) (L8t3 lonmof) of hpdrazine. This
solutiorl ﬂas@iﬁﬁ@%p% fo[(g);{lﬁ*?rgfr%Hthﬁ eéﬂ%ét:'éﬁcpﬁieﬂ\géa tet dt rlg% fb 175 hours. The
soluton w450 1R P \Eperales BoWRDERS FHER 50 Bl b AP L iegted with H20
(2x50 mI7g Ghe Argadi® portiertseserp oembined,i dried {MeS 00N dil{edal 80 comunjrated in
vacuo @fgive thh HAL g@ﬂﬁbtdds '&Eﬂ%ﬁﬁ‘ofﬁ%ﬁg s8li@ P¥i SRR PC : 5 2.% 8, 3H),

reacti on. resul t solution was stirre

7.14(m.A 5y, ReO(dd. hd). 8s>8(ddh&H), eleldtSKbm, Wd¥ treated dropwise

with a solution of 3.16 niL (30.90 nnDI) of the
velnreb an1 8/076 82007/ 024974
Step 3: (. 3%&% %’i@&’g ne-freagoxyigleof THF.

The resultlng solutlon as stirred 18 hours, allow ng
the bath to slowy evapo?ste_and the reaction
tenmperature to rise to rgomgt efperature. The reaction
was treated with 5 nL of ™, > and was concentrated
to renove nost of the TtL( THE residue was extracted
twice with Et0Ac, and t%ie 68(Hp.jjed extracts were
washed with 1N HCl, saturated aqueous NaHCGO3
solution, and brine, and were drjied over_ anhydrou

Mg SO#A stifred solutienofA9d res rrahvmmel) of? optyhiimyrazelal 4 blpyridine
in 25 mDbP¥detadtrite Gided dit@an 9as Bbdled W0°Chn mscemaﬂi Eﬁ&%@&eated with

e L L T

(6.24 mampgl)f (BP&Ie iop ML agetaguirly wc,tbsr} ad@ Arop(ise G)g an addition funnel.
Upon c&nﬁ@tﬁ&ﬁ Jf'?ﬂidm%n?’éi@ whs f%{o'% 3 (Ji Qr{ %?tgsvas st%reﬁllfor an

t -1H pyrazol o] 3, 4-
addltlonaI 18 hours a)./t room tgn%peraturc Solvent was removed in vacuo, and the residue was

partitioned. between EtOAc and H2O. The organic layer was separated, dried (MgSQ0y), filtered
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A stirred solution of 1.10g (7.91 ntnol) of ‘
1- (2-fluoropyridine-3-yDethanone in 5 nL of ethyl ene
gl ycol under nitrogen was treated with 265 pL (8.31

f hydrazine. This 15 solution was st|
WO%%ZOJ% 9 room tenperature and then heat edtpg{rfu‘%g@@{i{wm
for 1.5 hours The sol ution was cooled to room
tenperature, poured into CH2C12 (25 nlL), and
and corgrniraied wovagig to dsx@ar(g2xBlo Thiy crutthmawnglawaszptmﬁed ibydkssh

chroma‘ﬂfg&@ph?%@i A6 ol Wi®A - { MEBOAL1atdhdxbids@ oARGhe title product as a clear

oil. lﬁﬁﬁﬁe@%? Nl ?%(@%Iﬁ%&i%fhﬁ%d‘éﬁ?%%’%i% Jadim.

7.14(m 1H), 8.06(dd, 1H) 8.58(dd, 1H), 11.18(br

Step 4: 5’ nemﬁe%ﬁol?ﬁ%ﬁre a@gﬁlﬁ{rﬁetﬁ% WP{Y@ZOIO[%A nglyBldme 1lscagboxylate
cAOC( BHBir@d solution of 934 ;g {4.08 nevols of igrtitovyl (3?31@921- Hipyrazolo[3,4-
yrid{r2-126arbemiiate B 1BmIRIFITNt14 bds Pydted @ reflidx, 4nb iy ixige bN783 mg

(4 40 m@@u”#"fgﬁg B 5 b “arramald o ey Lor T i g ggd bgon-wise over 5
minuteq ds. 20 lidmihg r@ﬁltllﬁWuaBﬁJ wab ixea:téd {tFefhnx fon Stlojrsahd then allowed to

cool to %o&f:g %e %rne%@geglg{lgr} ' M%e a\%a ﬁzig{fﬁlen ué@ g%’o? C&lte to remove |

precipitgiefl guccammidis pnd e fHlata evas copsntratedl ackonThe crude resulue was
punﬁe(ﬂgdﬂzish Qﬂmnsda@gra Rt !snl 1%@{1@}@ eth@mbeté?@héa@aﬁés% ¢he title

product i3 5864 aﬁM@QS‘F 2*6:2%?1327 e R GHLETICERI

8.77(ddr1&15)1due was partitioned between Et OAc and H20. The
organi c | ayer was separated, dried (MgSO4), filtered
WD 2008/ 076223PCT/ US2007/ 024974 and concentrated in
vacuo to an orange oilNTERMEDEATBE naterial was

3-(Chloﬂiiﬁétﬁjrlz-@~f hyis{4-Aihok DR QO BRI SLbIph#idif F-48ine W t h
1.1 et acet at e/ hexanes to give the title pr oduct
as a clear oil. NVR (CDC13): S 1.74(s,9H)),

-2.60(s,3H), 7.29(m . 02(dd , 8. 74(dd 1H).
5Step 4:1-(tert- buNyl\ & ’(ﬁ@\yl)
1H- pyrazol of 3, 4- b] pyi dine-H -ca Yoz : A
stirred solution of Q34.nmy (4.00 mml) of tert-butyl
3- et hyl - 1H- pyr azol of @ b] pyri di ne-1-carboxylate in
10 inL of CCl4 was heated to reflux, and then a _
m xture of 783 mgy (4.40 mffths of NBS and 97 ng (0. 40
mmol ) of benzoyl peroxide was added portion-w se over
Step 1: 5 M NighEButAS6-Ausel 1-tt-mERRxYIeSEY -1 Fdpye Lol [B @b \pasdine-3-
heat ed gt flux for 5 hours and then aIIovve to 10
cool tenperature. The reaction m xture was
filtered through a pad of Celjte to renove

g < Fel g .
preci pitated succini m dg L-RE filtrate was
e residue was purified

concentrated i n (HOKOO
by flash chronat ography silica gel with 1:2

et hyl acetate/ hexanes to the_tj product. as a
solid. 111 NWVR (CDC13): 8 1. %{@»m%m(s, 2H) ,
7.35(q, 1H), 8.24(dd, 1H), 8.77( 1H). 15

| NTERMEDI ATE 2

3- ( Chlor selstierypf terbuty) ibsfuprad thpyegasdel3yith IpImifips 3 adiogylate
(29.55 d, 323 mbSlPia TI9F (309- A1) &d1dd in an ice bath was added KOtBu (13.98g, 125

mmol) at such a rate as to maintain the temperature between 5-10°C, and then 4-methoxybenzyl
bromide (18.2 mL, 125 mmol) was added. The resulting mixture was stirred in an ice bath for 1

hour and then stirred at room temperature for 18 hours. The resulting suspension was quenched
with saturated aqueous NH4Cl (200 mL) and then extracted with EtOAc (2x300 mL). The
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OCH3 Step l:tert-Butyl
6-fl uoro- 1-(4- net hoxybenzyl) - 1H pyrazol o[ 3, 4- b] pyri di

ne- 3- 20car boxylate (H3C)3CO 0 COCH3 To a
i of tert-butyl
wo??{g%gﬁr}g_ 1H pyrazol of 3, 4- b] pyri di ne- 3-car bo%flT{al{Sé{mmwm

(29.55 g, 125 mmol) in THE (300 nL) cooled in an ice
bat h was added KO Bu (13.98g, 125 mmol) at such a
combirred toegamic dxgranta iweraivashed evithenprer driadreitbBgSOpand-thd€alvent removed

. and.then, 4- net.hoxybenzyl .25 br.om de. 2 o
in vaeui s e g SR Y e R g e PAOee Rt (P05,
EtOAchaexinse) togfive thetitld compeursn d.-RMB8 (Ms1l)+386d at room
tenperature for 18 hours. The resulting suspension
was quen%he with saturated agueous NH4C1 (200 ni)
Step Ziand t KEhBER L A meciben Rz cnt(4msthexybrayDamino g -pyrazolo[3.4-
2008/ BTH2daRGI4d6200£ 024974 conbi ned or gani c
extracts were washed with brine, dried with MgSO4 and
the solvent renoved in vacuo. ThesFdsupkhyng residue
was purified on a silica gel DO col ufm (0-11%

(
Et OAc/ hexanes) to gi t I thg conpound. LRVS
(M+1)=380.1 5 3?0 Buty |
'1- (4- met hoxyb n;‘-‘si - 6- w 47TEt hoxybenzyBani no] - 1H pyra

zol o[ 3, 4- b] pyri di ne-3-c& bo ate To a
solution of tert-butyl oc
6-fl uoro-1-(4-nethoxybenzyl) pyrl'a‘azol o[ 3, 4-

13] pyri di ne-3-carboxylate (2 559, 7.14 mmol) in NW
(30 mir) aweRitiaH aee&nﬁlbmf?t areudenzyhaiibRbehByl§-2H8rdbolo] 3,4-

blpyridg: Gaboraiaie (r e, Ziadping i M, o Weeadie Kapodipoinaytamine
(2.80 mhi, 2 h4hatreol). ( PROrestlying ndxtore wactherdhastedhto ROBAEor(22d@s) afier which
the mixhiM-dvas & e&:m' gr 4 d LEFRiNASRPE CW«E x960 filL). The
RO e
silica gellii B g)Szgﬂdi 18mbaa] (Y solveRdn Ocubl mhﬁ‘s%ogt& hwals §lrifigd 66 Ei[«iﬂ% %/651 (80 g)
column E(%;Fl 31359'8; E?A%ﬁ%%ﬁtﬁg% %1%%8 i¥Ecdhifouhl! LRMEYRA74 b

3:{1-(4- Met hoxybenzy1) - 6- [ (4- net hoxybenzyBami no] - 1H-p
Step 3: Y aZ Ok REBMEHARYEL )6 [(4-methoxybenzyl)amino]-1H-pyrazolo[3,4-b]pyridin-

3-yl}methanol

To a solution of tert-butyl 1-(4-methoxybenzyl}-6-[(4-methoxybenzyl)amino}-1H-
pyrazolo[3,4-b]pyridine-3-carboxylate (2.65 g, 5.58 mmol) in 30 mL THF cooled in an ice bath
was added a 2M solution of LiAlH4 in THF (3.49 mL, 6.98 mmol). The resulting mixture was

stirred cold for 20 minutes and then warmed to room temperature and then left at room

- temperature for 2.5 howrs. The mixture was then diluted with THF (50 mL) and then treated

sequentially with water (265 pL), 15% NaOH (265 pL) and water (795 uL) and then stirred for
30 minutes. The resulting suspension was filtered through diatomaceous earth and the resulting

-28-
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3-y1} net hanol To a solution of tert-butyl
1-(4- nethoxybenzyl)-64(4-nethoxybenzyBanino]-111- 20
pyrazolo[3 - b] pyri di ne- 3- carboxyl ate (2.65 g, 5.58
30 mt. THF cooled in an ice bath
WOk, o o A T (3.49 L, 6. 9\3@%Tﬂﬁ?‘ﬁ’q’°ﬁ‘974
The resulting m xture was stirred cold for 20 m nutes
and then warned to roomtenperature and then left at

cake wasoomsed et EHT (H0embpr TiR: GnitonadsfiltrTies weiextreabsothag otteesilica gel (15)
and the%b Jéﬁﬁ‘ém\ﬁ&écﬁmﬂa%u& 59111?‘531 % toﬁ%ﬂfc%% 01(305) column (0-20%

+é?z|]‘%9 25 30

‘m nutes. The resulting suspension was filtered

Step 42000/ 476 DB IBEAI TRD b P OIRINY pid O UEE . lpyridin-amine

THE ( 50 asturry ofHd -@omtshorsbefiiyil}-o-dfdescthexsbeprdabdaribdd

© pyrazol8[¥ LbRiyhines-98 nelrlmbl @bl @98 %%M?MCM&HR‘&%S grg,) cooled in an

[ d el
ice bathyypq Adde % gnom fa ceiz)‘f %@PGe’ﬁﬂﬁ st regsm%%mthen
allowed foMzrfnl tyord %&rﬂuﬁt@ﬂ 1éft 3t roGinl teriperetuteyfo) 30mihutes. The reaction
was det'gx%iﬁécfl Bynﬁéw %%Qé‘yng Ilijogt 'rt_k 8% %cﬁﬁﬁlet%%t%b%fyé g kﬂe'rgé&l%%xnne
was re-qoplqdfinam idedielth reaipd with 4ddirianst thiney behoride) (309 1b),-and then stirred at
room tehipranao fa] 39, rﬂmhidﬁy rIihd irefhcﬂozy tn}lxrﬁiehwmher(ﬂouﬂé)gntd’acﬁ&us NaHCO3,

extracted tlo) IlI 13Ch| verHt ) Ol e Iv(\:re %ﬁed 3 silica gel
odk e as il
(120g) ¢Cé@mn (@~ﬁ@% tﬁm{@H%tOtgxwthaMﬂgmMPQ@dV\MS M Hra22.9

tenperature and left at roomtenperature for 30
m nutes. The reaction 10 was determ ned by LCVS

| moni toring not to be cofBPefdsl conplete, so the

3-ChlorbER€[5LAbrid] Westo [364- B 1p0tii-3-fnrthyl CEH Bafabol-4-

] reg['t MAtﬁHa tIOAg %ggnyl %ﬁﬁerlde (100 p. L),

YJOXY}?EF’ i stirred at roomtenperature for 30 ninutes.
The reaction n1xtH e was then poured into aqueous
NaHCO3, extracted nto CHCL3 and the sol vent renoved
in vacuo. This residud.vwgs purifigfdign a silica ge
(120g) coltunn (0-68% CHC13 give the title
conmpound. LRVMS ( Mel) =4 — by 1 3-Chloro-5- {
[5-chl oro-1 -(1H pyrazol o N’
[3,4-b] pyridin-3-ylmethyl)-1H i ndazol -4- yl] oxy)

Step 1: benz onBréihbd-8-dNorogkn$l E—réhloré’xsfﬂ@f’ﬂbhélﬂ letHer ophenyl
2-chl oro-5-f| uor ophenyl ether

sol ution of 2-chl or®r n 82.3 g, 562
nmol ) and 1-brono-3- ¢ 0- 5 orobenzene (124q,
590 innol) in NM"' (200~gE)q dded pot assi um

carbonate (155g, 1.123nmoi). The resulting mxture was
then heated to 140C and nhmi ntai ned at 140C for

To a solution of 2-chloro-5-fluorophenol ( 82.3 g, 562 mmol) and 1-bromo-3-
chloro-5-fluorobenzene (124g, 590 mmol) in NMP (200 mL.) was added potassium carbonate
(155g, 1.123mol). The resulting mixture was then heated to 140°C and maintained at 140°C for
30 hours, after which the mixture was poured into water (1500 mL) and extracted with EtOAc
(2500 + 1500 mL). The combined extracts were washed with water and brine. This solution was
concentrated on the rotary evaporator and the residue was distilled at high vacuum at 135-190°C
to give the title compound as a clear, colorless liquid. 1H NMR (CDCI3) & 7.45 (dd, 1H, 7=9.0
and 4.5 hz), 7.28(dd, 1H, J=1.7Hz), 7.26(s, 1H), 7.00(dd, 1h, J=1.95Hz), 6.92(ddd, 1H, J=10.5,
7.6 and 2.7Hz), 6.89(dd, 1H, J=1.95Hz).

=20
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25 30 hours, after which the m xture was poured into

wat er (1500 nlL) and extracted with Et0Ac (2500 + 1500

i-nL). The conbi ned extracts were washed with water

Lpe. This solution was concentrated on_th

w‘?g@g@zdzg%apor ator and the residue was disti |1|J(f_:;gﬁ%ﬁoﬂ7mz4974

hi gh vacuum at 135-190C to give the title conpound as

a clear, colorless liquid. 1H NWVR (CDC13) 5 7.45 (dd,

111, J=9.0 and 4.5 hz), 7.28(dd, 1H, J=1.7H2),

7.26(sy.¢4L [ & ( = Hz 92 1H
Step24_1o. 2 Catome RS-y iniFnoog i) vo
.20081076223PCT/ US2007/4024974 St ep
- 2: 2- (13- Brono-5-chl oroph Xy) - I chl oro-6-fl uorobenza
dehyde To a sol ution omd- 5- chl or ophenyl
2-chl or o-5-fl uor ophenyl her)-£400g, 5 298 mmol) in
TI-1F (300 nmL) cooledcio "@‘ a dry icel/acetone
bath was added 1.8M Iithiumd opropyl ami de in
hexanes/ THF/ et hyl benzene (174 ni, 313 nmol) over
10ni n.ToRmselutionef Bitmgmoi Sxthlowpheayl 3ichiored-fluoropk@nyl ether (100g,
298 miiibly i ' (8 ' : |
) ?HF%@&E BodlEPRLI8P b o ik Aetdud Bt 899 a1ded 1 8M

. .nol -treated m x renove
hﬂ“"mt%%f)smlﬁlﬁgi%% Franpy THFT<dhdbenzensidr frimle 31 dammol) over 10min. The
resultirigenjzarratvas stirbsicfot D@ mimetd ardlt théeeardEWRE DME(4. @1, 395 mmol).

on mxture was then 10 gquenched W th
The DTSR 0l e D RS 1 o o
temperatpre apd fiinreld abtepmdemperbre fardsmed  Whe feastimanix@iO®vas then

quenchéd With vhiidr ¢ S00AMAL) MR raciad %m@t@%@q’fqtf T‘t?ecéﬂ)gibined extracts
LS. Fesi uy i f.i ed or siljca cal um . .
e TR IS0 05ty e o i g
was purifi¢di@rd yilicBgh coluimF0e0% CH2CI2/hexanes) to give the title product. LRMS
@ﬂ48+3343&§78r0n0-5-chlorophenoxy)-5-ch|oro-lkklndazole

To a suspensi on of
2- (3- brono- 5- chl or ophenoxy) - 3- chl or o- 64l uor obenzal de

Step 3: yde (Z-zs-%m%?cmﬁfa%ﬁcnbﬁy)emﬁ]e%-11(133&81:) was added
hydrazi ne hydrate (31 nlL, 639 nunol). The resulting

m xture was then heatggd at reflux for 4 days, after

whi ch the m xture mas‘;=§led to 20 room tenperature,

diluted with water (10 m—oand _the resulting solid

was filtered. The sol i as yabgorMbed onto silica ge

(300g) and purified 6h aC @ el (1500g) col um

(0-40% Et OAc/ CH202) to give e title product as a

white solid. LRMS (M+1)=358.8 Step

4: 3- Gt ® puspensiqusnich(3obrommbHi-chivenpbbrakyyBiobloyd-bethmosticnzaldehyde
(77.5g, 2138mm¥b0) iR QRN (P2RRPT WY 288U HyALAHE hydrate (31 mL, 639 %dol). The
resultinSis ensi on, of _ d . )

%@t’%ﬂfﬁr“@ﬁgh- L heRieg bR SR8/ davseifics mhichihe WigrevEsmmgled to
room telfp@amm; Idhutgd ovithi waterot 60 infde) afnd Bher ﬁ@é@iﬂg?ﬁ)lﬂﬂﬁds)ﬁl’ie[’ed%e solid
S—— : m { etr aki.s, o
e aepin T ERAST0 Hyp B8 LSRRt calmn v

¢ EVR e RrRBICt 1% white selid. {LiMS Ve )TH 8as

cooled to roomtenperature and partitioned between

. satur. ag....NEF4Cl 00, xnL), .. 5 ter (500 tnL) and
Step4: OAcﬂt(: @gi‘bg'é@r‘fﬁ -t ‘@déﬁ‘ﬁﬁ%'ﬁ]éﬂxyﬁ@?ﬁz% €were dried

over MySO4, absorbe3§9nto silica gel (200 g) and the

sol vent renoved in guUO. This solid was purified on
a silica gel (1000 g) A (0-10% Et OAc/ CH2C12) to

give the title conmpoung= ™Ne solid. LRVS
(Mr1)=303.9 10Step c i NH
5:3-Chl oro-5-([5-chloro-1-( pyrazol o[ 3, 4- b] pyri di n-

3-ylmethyl)-1Hin4n701-4- yl]oxyl benzonitrile

- 30 -
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To a suspensi on of
3-chl oro-5-[(5-chl oro-1H i ndazol - 4-yfl oxy] benzoni tri

e (24g, 79 mmol) and tert-butyl

wonbbiRmmnet hyl ) - 1H pyrazol of 3, 4- b] pyri di ne- I s?
ate (= Internediate 1; 24.63g, 79 rnnol) inpﬁ%@ %&54974

nm.) at OC was added cesium carbonate (51.4g, 15 158
nol ). The resulting mxture was allowed to warmto
room tlerpaspension wre3thremosi ¢hiorephaixypdohlbsnpidriadazok (40g, 112

) 82 USSR B 0 15 RS MBS s
triphenylphesphined .7 &c3- wansnalbaiddwater ¢ 90kt or 1(hooooARenthistiae, the
reaction wesicaul¢chtoroomeergp@8taind, pattiticred bewveeh/gf@btedrnd. NHgCI (500 mL),
water (Z(?]d ﬁaﬁﬁg %‘FJ BIAE x'g 061?1% .O%ngm@bi%%j?%&s%% B{Ld c];\IIe? ﬁ/I_gS 04,

Ica ge

_ absorbegomtasilita g4l €2@HP@DE the wlginy entdved ieacBoc Thisabld aslpurified on a

silica g€lq GO0OF) o%ﬁ;rﬁlhg)—l 0% FROBRITIPHME) t0TH StHERH B chRboWRBas a white solid.
i ssolved in TFA (50 nL) and allowed to stand at room
LRMS f"rbb:ﬁ’Q@i?re for 10 mnutres, after which the sol vent

was renoved in vacuo. The resulting solid was then

s PO ST kSR PSR s i

acet oyljoxsiib (x@e2) to give the title conpound as a

whi t lsishension 6 MO o ROV i1 3 B i

g A g AL s B Sl ot
79 mmqljandigeipty] 3-(grorpemethyl-15-ppzolofiyf-blpymding-4-cathexylate (=
IntermeBiafeHz 24183, 79 mésol) i, DMIF)(1 50 mB af 0PC vidd) addéd dedifoilBarbdmate (51.4¢,

7 IH)., 6. 2 RVE_ ( M1) = )
158 mafly s SBldenpdit o fipuldiq G P Emncpesh 4 then sirred o
room tempetafuse Eors Hquss, efbowhich thelrixpyre avas paitisiodedapyedncivater31 000 mL)
Sy
brine (20 J0 ABA 5 M IR AR i 0 kBBl MRl L wos puriid
on a siligpgad€5q01 ), cphoni (0-16% agetonitiileZHACIoPtoegywe the tHoNB®-préGcted form of

he e Sy, 't AR G L4 Rl ASACBB RSNG4 P gt e oo
temperafig ford @ aiguttes;, gfternghigh gmseb/emswaﬁgreamsrqbwrapm eTha reedting solid
was thfﬂ?f:reﬁ!bﬁbﬂﬁ&&ﬁlio afit£sel W0 £)and-pubiired on Sitich yarr Qﬁg %é%rg% ¢ 1%)-30%
awtomtlﬁn@((tl%?(gl%gég@? ﬁéﬂrglﬁ%g!t%gg) oﬁ%@?@%%?jtég [ha?\ éecond portion

1H NMB (BMSO-ole: § 13167 6phER-49 (p/~4.6Hz, 1H), 7.91 (d, J=8.3Hz, 1H). 7.89 (s,

8/ / OF7L ko d [ -
i ched o s s K A Pt PRa i e o
7.7 and fplle, [ K. RS (6.+78H page LBRMS1GEE)FIB472 hours, and '

~cooled to roomtenperature. About half of the m xture

was transferred to an I (100 L) filled wth

water (30 L), extract egwlgéﬁ‘t ane (45 L), and then’
Alternatiyg preparation o iethdoro (51 Stchiordt e( 1 éf-yaazdbe(B 4-Dipytidie-3-ylmethyl)-1 H-
indazol_mynbj&}q)emm ked up in the sane 5 manner. The

corbi'ned organic layers were filtered through a
- silica pad (22 kg), washed with heptane (50 L), and
Step 1: concérBroaicd-chlbréphieayld elflo:3-fluarophédyl t@eper at ure of
S0C- G0fou@ bR Bk f1 (7 IBA A i .
. 1 IoAkas bRk Gt RACO2 . Al keg'%@ff% moles;

solidified after coolin m t enpe
3.00 eqs); DMSE @0dppamst Hbrm%éfvgth%ﬂ@rcbﬂn@m&(éﬁﬂIklgoibﬂémpbds; 1.00

eq.). The ERYER %ersﬁﬁﬂdw&od fleasto .
%) CINE %E]Eg yLam e (1. 350 qi%ﬁs L}é&%%“%?‘gg ?%?:!'L%ﬂa‘éeq%‘fe)am of
nitrogen. gier #’?’( ghlpso-3-flugrophenqlillg ke wapeded thirgughipdropping funnel.
The reactloy mixteteowas there hémddto 15030 antliacsacarid portoit -bhloid-Riffubtophenol

(2.5 M 12.65 noles; 1.17 eqs.) in hexane was added

over 25 mnutes, while keeping the tenperature bel ow

1C, after which the nixturé! was aged 20 m nutes and

then cool ed to bel ow -70C. 3-Bronp-5-chl or ophenyl

2-chl oro-5-fl uorophenyl ether (3.638 kg; 10.8 15

noles; 1.0 eq.) in THE (4 L) was then added over 35

m nutes. The reaction m xture was kept bel ow -60C and
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A suspensi on of
2- ( 3- brono- 5- chl or ophenoxy) - 3-chl or o- 6- f | uor obenzal de
hyde fl uorobenzal dehyde (4.5 kg; 12.36 noles; 1.0

woS%glo7é33 DMSO (18 L) was degassed, after whi ¢brysangrn24974
hydrazi ne nonohydrate (6.192 kg; 123.7 noles; 10.0

eqs ) was added over 20 minutes at room tenperature.
reaction sol ution was degassed r%al n, stirred at

(4.56 kg)o‘lﬁ%ﬁ addegh by hatahes of gout 8.5396 hg haich §verhchauasy The migiare was then
aged atand°c RRN2306M, 4 cobfedte %@m teeﬁlseeamfeh ew@uxﬁaaf@ftﬂ@ﬁnxum was

RN M TS I R

then washed witk wato (LY. oTheaﬂhelthalfpﬁ thaet msgyre fwals tverledt upnidehe same

manner rﬁ%%ﬁ!ﬁlﬁme?%%aﬁ?cslggg%wrﬁé I'Eaeze Q! sﬂ#ﬁgﬁ #lteﬁ WAS%ed with
heptaneg&eéra,c@ &@n@nﬁréieﬂ@nmgtaaﬁm Hithadaly tﬁ@@eréﬂw ﬂ@SQatC -60°C to provide a

clear cod$HesShiscaiR Garthataeldifiell Qftef @dling BYSomIBmPéafire.
4: 3-Chl oro-5-[ (5-chl oro-1Hindazol - 4-yfl oxy] benzoni tr
ile WD 2008/ 076223PCT/ US2007/ 024974

Step 2: Br omi 243-Btéaogiclloepienvalyp-chlot@tdiyojobrazaldelisidd to a

|
2 UZB)& ég{ué@&gm%m &%se %W\ﬁ?ﬂtglsﬂ%zﬁgﬂgﬁune:ﬁ%?:g ke, 13.20 moles;
1.2 eqs anh EHE( T B)- PR ﬂ?ee@mtvrre ﬁgolﬁii fa UPEC jng dishes{asstonerhath. A solution
of n-bufyBEthife (2. 88128 H B81cvhl | Begs.) in hexane was added over 25 minutes, while

kecping ¢ e 30 P4 BREP AR R AN S DAL Rl v g hem
cooled ig; bebrv878°G0 B Bron®- ﬁ-@hlecppﬁpn)st2|=thmef5yﬂlpmogtp§:hylrmhe(r$@538 kg; 10.8
moles; 9 0 eé%g @Hﬁqli ?3 wad tﬂéﬁ aﬁgea oveh 3k gl ?ﬁ@fe%tgm(rgﬁuﬂe was kept

03 eq were a
below -pGAnds Rl Boursialter BRISBIOMT 5 SEHKE Yool 2 eq.) vias added
over 15 chegaﬁﬁ eﬁﬂéﬁglﬂgﬁthmnﬁﬂhﬁé a Bgtheg 5anﬁmbes,1 tHearestish heRMroOwas warmed

—20°é|1_ QG0 ed med ! Eﬁg'he and t gx?gwgﬁn%d t% I% Eotlrjz{nssferred to an

eac IOﬂ en COO

extractor élrﬁﬁ)elp)eﬁllﬂdewgnwa@t (30 Jed angd etractgd twithTE® Ac@8 L) okhe organic layer

was wadHed Wﬁ%ﬁ%ﬁs(ﬂ kg1t eslLVah bl (1 ?\ésll%bbﬁd B¢ cdiRBARHd 10 151, .

C,_ af i ch aqueous  EDTA3 0. 5SM 20L) o
HeP"m’i/\ééElgané&d V@%C%Cﬁ? % aaagfcf— raful%%ﬁ:sc%éf@nfw beajsg tp 60°C and
then co%ﬂtrzm:d(twl&L mﬂ wdsenoled itd £1°€H Therdarigieibol dapdnson veasdiltered and

o ORI 015 BB o st i

separ at ed. The aqueous Iayer was extracted with EtOAc
Step 3: (15 L3- (3—BP&né-|3&: o3 -giBtoc 1 Hay®Eslewer € washed

th d
wht or A Eswepyion B¢ 43?#3 fﬁiﬁmﬂ? cHoR A BOR b florpeyzaldehyde
fluorobdnzaldelode #.6 kkgnt2. B@ atodat; ¢t 8regonn DHEBRAK KDL KBs ddgassedrafishr which
hydrazﬂet}ﬁgﬁ{?%d%&l @%951:1%; é2§ 9%@ L 8he ‘(:1 5 @a?a&deﬁ % ﬁmingée% atroom -

ene concentrat

temperafe.f Thereastion a@élatoedvasaiez@ee 280 aﬂﬂ@batafﬁ@n (tgnporatuggfgr 15
minutesgikeddo 784©)\ind Phen é@b& forefduird) 0A Sdrlthé MiwaR vdsldosle@to room

shed wi t TR&pL | eue ane
mpera{BENSHHe e S gk GRS ABPY SR L apd o ey e
cooled tagoem sampesatuz)fltened Bnderghtsours, @id Wash&d with isvpmpanol:water (1:2; 10
L), water (1124t)b Wik E(‘i@?;‘j‘)’ihéﬁ'ﬂ@}ﬂfoﬁﬁ&l 8 alsstid Wk Bthindd B drying at
o hyl ) -1IH 1 n oxy} benzonitrile
30°C-3 ACM%WH“IPJ “b ‘l‘)[som fI ask (75 L) under nitrogen
and equi pped with a nmechanical stirrer, a
Step 4: g?g;?gﬁfoﬁl 8. dnBR- 74 lh&az8f‘4-yi589ﬁ'bex%ﬁmqf aced on a
3-Chl or05-[ (5-chl oro- 1H i ndazol - 4- ypoxy] benzonitrile
(2.07 kg; 6.12 noles; 1.0 eq.), 1-(tert-butyl)-3-
25( br ononet hyl ) - 1H pyr azol %EB 4-b] pyri di ne-1| - car boxyl
ate (2.48 kg; 7.95 noles; 1730 egs.)ikere charged to
the flask, followed by the addition of DMF (11.2 L).
The m xture was cooled to 3.1C with ice-water, after
which DBU (1.46 L; 9.79 noles; 1.60 eqgs.) was added
over 30 mi nutes while keeping the internal
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settle. The aqueous |ayer was cut away, the organic

| ayer was drunmed off, and the extractor was rinsed

with AcCEt (1 L x 2). The conbined organic |ayers
woWbdsfizeRRcentrated in vacuo with rotavap at @c@afkhoo7/024974

tenperature of 30CG-35 Cto 4.775 kg (with solvent).

The concentrate was then separated via a silica gel

colum (40 k éu& n tane- Et OH. The desired

£ r nct Batinasd 54 Echickmels: adon.) 2w o t ol ol dask(particle size

< 10 micfonst 9S.U§| MO%:[Q@E ABEFRTINEL@0 L) & @Q@Mtamﬁérahm The resulting

mixturct e, Sk B80S ey uh e o iR Ik DS chloro-1H-

indazole €%.608 kgd. Eﬁ&lmbhls | 1.00eeg) 2ima yyankie (690ee Sh&Zthdlet d.60b6g,),
tnphenil%h(?éi)?ﬂxe 968 rﬁ' O f‘}f)”fdb § @2 ﬁcﬁf:pgﬂ&l%xg%&tﬁlel 594 mole; 0.03 eq.)

roo nper a u’re svvere

and DMfa(drTak were BQderdl 4ttr¢<mi FesRpetatigg T&eﬁwﬂ@m ybgre ‘a#dh@rhféegassed for
15 nnnﬁt@é?aﬁlﬁ A Gub¥BEfaceARaMRT nlttdps e %e\éieﬂl“ﬁo ES@enterhaB&d for 4.5 hours.

th d t I
The rea@%mm’sll# W%&E%%q%?féﬂt%?wgw 555??@5?%5@& ffiggeaction
mixturebwd- Bk dilate withSEHIR I8/ ahd iy 576, aftS whibh pyreboki FDTA 3Na

(0.5M, §0t?|k : %ML:& aﬂd_hfe%kﬁzzggei(\;éb‘] é"}@ﬁ)? ﬁgig'uf r'hkeemﬁture was then

reaction vVess eqU|pp

ﬁlteredttlﬁgpgh)gcg%ﬂ@c s weshed yeth 2013, 3ind ¢hq flirgtegransierred to an extractor
(100 L){flIRdGHtOBonel( 6L indogé HhRedy ThE b@itsis Ih ww@a@t{m@ withiBOAC (15

1), and B SRl o f'ﬁar}eﬁ%%%l“éege“ﬁ%géﬁhﬁa Sittion st EBmuNS 0 5m,

20L), thet @‘(a’ierL()ZO Mdlnﬁ Bren(izing&i1)). Tonsdwionavasdrad@d with &8ivated carbon
(Darko Y@? ﬁﬂeggd Wp&%ma%ch@on\éwlzd Su gy Emh%d WL &fitched to

erature rose 16C to
toluene (6 L4, lﬁoecqné@teflﬁ@ halh galugg, heptaito@0°G¢ %déPd 116%1%(6&{), Fgeooled
below 25PE. BhtSiReklih® ﬁlfuﬁsamltareel ﬁas!heg Sﬂﬂthtdxgﬁ tolQ@h\éefgptgﬁa(l :3;41L),
co et aft a eterm ne Yy
heptane it ox a2k drigs o ey e the fifle PRUS B3Rt ur e v

transferred into a 4-necked round bottom flask (75 L)

Step 5: 8l 5582 GR%o-¥l 5-%910'1-61‘1 hﬁ-%u@léﬁ;%&rboﬂ}lﬁlﬁ BAGEAIB[B, A BF3AkiNn-3-

was rinsed w the rinse
t r ansY@stad)- f%“?‘ls?éA’f‘ﬁé{QR"ébﬁz‘%‘Wém?% line filter.
Fi | t eAetinsdked Foupdlbottpmvitask (Tﬁeh) mﬂéﬁﬁﬁubgeﬂm djuigiped evith a

mechaniCafu e Bebh 0 ble AR sl Rl ARl Rt { o bt 3-Chloro-

3-[(5- cltbqﬁmtlrfémdawlé—w})@m]bqnzg@gdﬁ (2.0 b8 Q:b%pvlom bA ead), }- Etertbstyl)—?»-
(bromm‘ﬂ{é‘ﬁh?{) migrame[a % Pg;gﬁagk% &:M@@la&é {7 4:513; artagn%éﬁef, gre 3r (g&;s ) were
charged fp th fask; @Weﬁ By Gﬁﬁi@%"%% B ?45 Fhe e es Sosfed to
3.1°C wiithlitewatkr Ehar waichrDBT: (Y 46 10 9179, melng] 1tdemsvtal added over 30

minutes vbﬂlieel{e%glﬁlg@fﬁﬁe(nza lte ys t A g?\% Qﬁ({;}lt ‘élﬁ]b@ dThtFregcthﬁlgtH € was

e pro
then coalertoniit] andaged at that temperature until complete conversion cEJf the mdazole as

determlﬁed{ E)SHEDCO MNTBE (30 Bl AuOFt 55 &y, 3P Kthb)(‘gfére Hidni added add the mixture

transferg:ﬁ t %Etag elicl(t%](:l_lgﬁ? %galﬁ\%lg]oa%lghés n;e% dMJl‘B% 6'9 fj HdAc (1.2L) and
H20 (13194 thepringe s fared-{opy  mivntes. 3nd thep sliewer iRessitlechbe pyuyepus layer

was cut a@af rl{nﬁrtﬂe @ Pl)v 4&3(1[1]::9&% %fg ggf;?% E%Qﬁ%&rQMened to the

762
extractoy,; @eﬁﬂh&h&{@ﬁ@ 4cIIfDI W F@Ac(R 44 Iverneddrders)ng HE’ZFPI@ shpred for
10 mlmﬁésh m’d/@ﬁﬂ allpacd m]etﬂe The aqucous la?'er was cut away. The first organic layer

was traxg; errg)gsé( gn%wx%%g’t afqé la}/er dian nse t'I'MVI'}B% %tb&%etfql, 1.% L). Water

enzoni ,
(11.2 L)p8asuided & the F{i@a%%dmd)ﬂm Ehikuokawes stiredfor 1 manviesnthen iallowed to
e (0.677 g, 2.225 nunol) and lithiumtert-butoxide
(0.178 g, 2.225 rnnol) were,_dissolved in DVF (5 i)
and allowed to stir for 5 mPnutes. To this mixture at
0C was added 3-(chl oronethyl)-N, 1-bi s(4-
nmet hoxybenzyl ) - 1H pyrazol o[ 3, 4- b] pyri di n- 6-anm ne (
~Internmediate 2; 0.896 g, 2.119 mmvl) as a solution in
DMF (5 inL) The m xture was then allowed to warmto
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10 after which aqueous ammoni um chloride (20 m) was

added and the m xture was extracted with ethyl

acetate (2 x 50 nml). The conbined organic fractions

Wo%#is%'rm ghed with water (5 x 50 nL), dried oweh Mo 24974
tered and concentrated under reduced pressure
resulting residue was subjected to automated sili ca
gel chromatography eluting with a gradient of 0-10%
settle. Thielayhecns dayat was eut@iveal the gr@nhdmr wos siustrded o, anidttheextractor was:

rinsed V%IPQH@EI (ILIEW@ i lornbrﬁgé-o ?EFSRV&E %oﬂdentrated Ilnlvaé:uo with

 rotavapiit & b 2pet pf-y PEisY &%4% ORI T paeRfrae was

then sepaﬁzi‘réd){qt@-ﬁ&rh({a deﬁcdihﬂnﬁ (40 lg){ukﬁx%—ﬁépfah@-&fbﬁn i debired fractions were
netnox e Z
concent 4 54 Y BSRE AR ATy o g ity concenizaion o ghous 15y FtOAc (4

L) was adqebemmmomrqnlrete(@d gagmigture siged arrodin tvmperdﬁuss@revmdht The
resultin, @ryﬂéﬁ‘m(sjs aBiEn REASEH 458C adtirRl o) ﬁﬁ&es%@%% and then

fter. 2.5 hours, the reaction m xture was 2’ d
alloweddg polity TpQs HTBRSHHEIat e STt Wers e eparpied D¥dl E‘r‘-ravélrusmgaﬁlter

pot, and tél m&mn@meweems 1iifSe2 OB/ DAL PGt (18206){% ﬂﬂﬂt?e?ﬂdned with a
n in a chloroform
mtmgenanrfmnte%%]ﬂ%ace %re%‘ﬁ&( 3@&%&;3%? %g m.) and aqueous
sodi um b| car bonat e (50 nL) was added Et hyI acetate
Step 6: Was t lemiaged sLhldrb-10QHpREAISS cthy])-1H-indazol-4-

sol ut i The or. anr c phase was separate andt'h

aqueoﬂi""p’l}ig“s’éo vvashed with chloroform (2 x 100
m.) . Alsckertdbedveidn oegan(30 L) equippainsithe tlersoc@gleovas charged with

-chlorcl\@ ggchﬁ)fd-ir-ﬁf ?%ugﬂﬁiyﬁarﬁf?ﬂr&gg%éﬁ%fo% ﬁgﬁ?ﬂgﬁﬁ%a@l) 1H-

indazol foylIowt strzesisle 6138 ks -AMemeles: dphsa Kandithenwilh DAVE (107 L) and

- TPA (2. @r@}i C@ﬁéen%te@‘l—i@o@ Bthanelthdnc qg%iar@ﬂlewséepdm WhitR Eme the

internal ?er%era req"%geié-omﬁ%sq 1o 447% € yag %wclgreatg:a t(g%% J-()lllz After 1

hour at dﬂ’d}), theAuSienéidn bédcante Oclelr, solidibh, Convd@sidn 4As completeldfier 1.75 hours

as dete 'bé rggn B uﬁ%) poughrﬁé)re%gtﬁ:?@%g v\%} )I"%.ﬁisger}ed BitPa Mhecked

round b@toan stc @6551"("( §0°&F1Y16ra6115 igg fiter Hdsasarrion wssebﬁmnsed with

IPA 2 E# 2xlahm&yﬂs}eﬁhlsfeﬁw 718k Bhsk via ileriy!lind lﬂmﬁ Pilfertidtobtiter (16 L)
m nQo-

was thef A5 1 e mixtuge winam it Soi Sachiine o qrpperaye a
55°C-60°C4dyringowlyirh Erystallpatiom nfhnititle |prQ;1u(:’d)6g3$ Yporc@Egletion of the
water acﬂfﬁdn) ﬂésmﬁnfr&"vd& bt‘?r'i‘ed a ﬁ%%&ﬁdlﬂﬁﬁ{es' tﬁeﬂ-g’ocﬁ&i f?)rrgsﬁrté%peraMe

was added
and ﬁlter%'ewrﬂés @rltﬁr PR} leatrfekwes rlﬁ%fﬁl %nje’lérrw Q%ava&qr &i}? IOL), and
then with €lleeddvpergIIUx 6), akd chehiaidial tin A gacdhd @vepas 1@ O\ two days to afford
thetitleg dHEed with acetonitrile (100 nL) and the sol vent
' va ofated in vacuo. The dilution-evaporation was

repeated twice nore for a total of three tinmes. The

resulting residue was ptasgfh quer vacuum over ni ght

to giVv rodyct 1H NMVR Od6 9 110
3-(15-Chidgg i § oblre S yarphincag T pingas)- 1o T ed) 1 Frmpactes.4-
blpyridid-6anipiym didprids (Aletdatte game: 34Y) - (@Aﬁm@lH@yﬂmlc&zw -b]pyridine-

s mel Rl R ST e saenitly, Bl sl

,4-b] pyridin-3-ylnmethyl)-1H 1, 2, 3- benzotri azol - 4-
-_yI ] oxy} benzonitrile NC 25 ,

234



Step 1:1-(4-nethoxybenzyl)-1H 1, 2, 3-benzotri azol - 4- ol
CH N 'Bn-p-QOw 4- Met hoxy- benzyl brom de
(2.976 g, 14.80 nmol) was added to a stirred

jon of 4-hydroxy-benztriazole (2.0 g, 80

Wosnir‘%ﬁ?g?nd cesi um carbonate (9.645 g, 29.6 \R&TIUS20071024974

2008/ 076223PCT/ US2007/ 024974 nunol) in DM (30 nL) at
roomtenperature and the reaction mxture was stirred
for 1 hour. Aquegts ammoni um chlorfge £30 L) was
then added to quench, the reactio nd the mixture was
then extracted w S gcet ate Y2 x 100 ni). The

organi c fractions i ed concentr at ed
under .reduced pr@ssule: p-Nesu{ t npg resi due was
subj ected to reverse ph 5 chr dWat ogr aphy (5- 95%
MeCN/ H20, 0. 1% TFA). The product fractions were
Step 1: corr§)| Adthlenoeb- e[>6t-¢}fl@rt)eli(wmm%ﬁkyb@ﬁgﬂ)sﬂﬂ(aﬁﬁeﬂ@xybeﬁ%ﬂ)mno]
rnL (
filter egﬁ &%mion?gﬁfﬁ(&]{l %d); Iimvﬁ 5#2%5@% gl%?%en?gmmle
"yield the titl produ 1H NWVR ,@l}@_ ON 5 10. 67 (s,
1,11), 7.29-7. 'g l(l :q.) %ﬁ%—elz 111),
6.88-6.84(m 21 7. Oz, 111), 5.80(s,
214), 3.71(s, 31 \
2: 5- Chl or 0- 1- ( &t metheXybgnz enzotri azol -
4-0l OH ¢ a sti rP"ed sc?ﬁ’&(llgon of
1- (4- met hoxybenzyl) - 1H 1, 2, 3-benzotri azol -4-ol (0.984
5 g, 3. B&himrmﬁ)[(ﬁathl@ﬁl-lﬂ-ﬂdﬁol( 4—51)61;)]b&mm&ﬂ66€d617\|g NegH mmol)
th‘uﬁn r wa
and li eﬁéﬁsﬁ%‘%“éﬁg (}fglg] VQleS éﬁlﬂgl) ?é’lhlséo mlj\;f\%? éﬁ nﬁ) ¥23 allowed to
stir for Ndmtes: cLosthisanixivra et C wasaed 3-(chlgmmetil) Nviabiséd ded
methoxyen@yl IHCii}i-dz@[bB it pridinleesning Qﬁtb&{bdfﬁté(i W 80082 119 mmol) asa
solitiondy 32*@2 %h'i In'tl%eut es atﬁﬁ %ﬁ agueous anmoni um
RIS 5 LHE JUISHE Wt R allop AIFQRIB HIRRFEFhce overnight,
10 after which aque @6 azmnc)miﬁme:hhmdm(a@smlwtas adcﬂesi anelrtiee mintaenwasakeaeted with
ethyl ackBdgd xrf@qﬂﬁ OriY @ Lo ngl\aﬂzge& V@/ﬁer (5 x 50 mL),
e R e e
subj ectedaorbutomeiednitica el ﬁﬁ?ﬁdto?tabhy dlueihg Qﬁtﬁ'ﬁeérﬁ}ﬁélﬁwgog ?341)9"/499371 acetate
xtracts
mdwhl{%%lte&gge&%q% con%tz cetdmeg{?Z gg}égpr essure to
15 afford the title product 1H NMR (DWVSO d6) 5 11.61(s,
2: 1H) LeAdel 4l . . 1A _
Step. )g;j{‘l An*ﬁn %ﬁyrgi&%ﬁgol()]gygnﬂﬂ 3- glgléeégﬁ 5-Hro-14. imndazol-4-
5 g4(djoxy *’ r?‘iﬁ‘(ngc’m 2)
CN

Cl 8]
cl |
| N i NH;
N\\(QNK
\Y
N—NH

3-chloro-5-{[5-chloro-1-({1-(4-methoxybenzyl)-6-[(4-methoxybenzyl)amino]-1 H-
20 pyrazolo[3,4-b]pyridin-3-yl} methyl)-1H-indazol-4-yl}oxy} benzonitrile (0.848 g, 1.228 mmol)
was dissolved in TFA (10 mL}) and placed in an oil bath at 75°C. After 2.5 hours, the reaction
mixture was allowed to cool to room temperature and was concentrated under reduced pressure.
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3:3-Chl oro-5{[ 5-chl oro-1-(4-net hoxybenzyl)-1H 1, 2, 3-b

enzotriazol -4- yl]oxylbenzonitrile NC A
suspensi on of :
WO?B{]EH@%% 1- (4- met hoxybenzyl)-1H 1, 2, 3-benzot rclT/aUzS200{"05,4974

-ol (0.050g, 0.173 nmol ),
3-fluoro-5-chl oro-benzonitrile (0.081 g, 0.518 mmol)
The resultthgoesituanvas YFpende\d 2 dgerofor 6L EROT WSO THiORAD(A41, 200 mL) and

aqueous %@%@1&:&&3@6@0 %L}%%sgaglglesﬂ C@tﬁ&ﬁc% Was tRedidlkd \{ﬁﬁl both phases

heated at 140 e reaction mXxture
had begamersoliiiionsn bbe gicenic phaeovrs sspareiad ard B8 earsays phass waaé)washed with

chlorofarml (2xtl ﬂ&uﬂéd The t:bmbmcﬂ Iotgamm&‘a‘mam warexdrigd OverlMgSOhfiltered and

concenfiE T rELEPFISHHT o PRURRR B D vl phied Gl fomated sitca el
chromatf@rmhy@hpingsmﬂnm godenbof G r(lﬁh@@%rﬁcm;uﬁfdnme yiehd fiestitle
productl E)NMR@®MSE0dEEY: § 1860 {9 NH), Wes6e(s IR rmed7 m@n 1H) 7.73(d,J=

901 SRSk 2 BafL SPACLIBLANe e Xiel00, Ll ey ¢ o, 621

(d, J= 8.8 0 H), 8 spPRr LRESUOEEDpr£8s5ure to yield the
title product 111 NVR (DVMSO d6) 5 7.90- 7.88(m 1H),

7.80(s , 7.79-7.75(m 1H), 7.60-7.55(m 211),
Step 3:7. 40- 3{ org-46(39qbdor0251qy)anoﬁlegaxy)6lf&81d@ml I2jmethyl}-15-

5 80( ﬁb]@}ﬁﬁm—&&&%nﬁ 2 |
C§ (?h ' Oyrazoloj[B%f b%pynedjm-%E rl)lrr{ileztl(ljyl] 5-chlorot -

Thenz
mdazolm—ﬁli}lb:qr)d—ﬁﬂ{)rﬁbﬂiﬁoﬁm}exeﬁéé ER. b@(;thﬁﬂ)zaﬂﬂ) SO]J.hEth i 28%d@ethanol in

B I TR N —

then conggpiratsd pndps m@cedrn@sm cTheteswiing whée ms;t,e Wh%ﬁhhﬁf—‘d vtk dcetonitrile
(100 mEpalﬁQHé sdlPent SRHPokREPRIAERS. erl%uilxkllaﬁfbvgpm&@dﬂ Wl Rfleated twice

f er r uced S_{Eﬁ%uret The., esultl(lﬁ?g i due was
more °§ bi (3855 Ginely TRe estio o <3 Ry O vernigh (o give
producte |1 i NMR (PMBOA&5 & % his 1HE é’tgdt (& 3, Héﬁé’n@k(ﬂ@dfﬁt V.48 (s, 1H),
7.37 (s,g!ill?,e ér§(§ E%PB@QQHSIG.OGRW (VBiD. RIS 08+2 - #5806

3{[5-chl or 0- 4- ( 3-chl or o- 5- cyanophenoxy) - 1H 1, 2, 3- benz
otriazol - EXAMPLE 3

3-chlord/ %! E%r(} 1 BB R Sk It LA Ren i RoB0RY AL g

~ ylJoxy}Benzhhignile- 5- [ (5- chl oro- 1H 1, 2, 3-benzotri azol - 4- yl ) oxy]

benzonitrile (0.006 g, 0.020 mol) and cesium
carbonate (0.0077Ng, 0.024 nunol) suspended in DWVF (1

m.) at room 25 te ture was ad tert-butyl

3- (brononet hyl ) - 1H Io P& py¥i di ne- 1- car boxyl
ate (= Internedia 2rmo|) as a
solution in DM ( {NHngfor 1 hour

at roomterrperature the reaCtlon thure was
Step 1: quenc{‘l_?‘{i mvgtl}ogyg%zygl‘i% ?El‘gogln%g]m% —A{-l)lde

OH
N,
N
N
Bn-p-OMe

. 4-Methoxy-benzylbromide (2.976 g, 14.80 mmol) was'added to a stirred
suspension of 4-hydroxy-benztriazole (2.0 g, 14.80 mmol) and cesium carbonate (9.645 g, 29.6

-36 -



10

15

20

25

W0O2008/ 076223Pat US2007/ 024974 (2 mL), and the
guenched m xture was extracted with ethyl acetate (2
x 10 nmL). The conbi ned organic fractions vvere washed

WO‘%B Apker (3 x 10 nb), dried over MySO4, TigchRfsSh7/024974
concentrated under reduced pressure. The

resul ting residue was subjected to automated silica
gel chromat ography eluting with a gradient of 25-50%
mmol) gt RMF G0arlakat roqm fraxpaneiyrerand Ahe waehonitaixire wes sfirred for 1 hour.

Aquem&r &ﬁ&l@ﬁmﬂﬁ% 30 m¥.) 43 tﬂenﬁ&@@d to que?ch the reactlon axad the mlxture
was thenﬁ ?tﬁ"g Fl}_yiaczatage ?i X 1&0 %n}, e glzg%m% I%ract;o Sere cénrx]lbmed and

concenbrated ahder aahﬂcedﬂfpmhswe( yFleorezudting residae was sub}ected to reverse phase
chrom 1§l{539|5% MeCN/H O 0.1% TFA). The product fracuons were combmed and

extracteﬁ Yqﬂa ggkl%g‘_gﬁlq_tbane 2x IOOrOOmE) C%‘ha nc%?nrl)eu?e%e&}racts were dned O%rélg MgSO4,
filteredyanll eetdayirated thdey ralnobdpr@dsstrdiopyi¢ld dientitiel prodiuch ANt (DMSO dg)

5 1064000 oSS LA SR 3B ATt - e

1H), 5.80(gx#)as.@tl(sj 3Hacuo to afford the title product. IH
NVR (CDCI'3): 8.52-8.46 (in, 1H), 835(d J= 4.15 Hz,
114), 7.59 (d, J=8.79 Hz 1H2 57 (d, J= 8.78 Hz,
Step 2:114) . S¥hgrofls{4-meghoxybepzyly-137 séﬁrbemqlaz g (s,
114), 6.25 (s, 2H). HRVS 15 (Mtl) 436. 05. EXAVPLE
3A Alternative pre ar ron of '
3-claloro-5-{[5-c¢ LH pyrazol o[ 3, 4-b] pyri din-3
-yl methyl)-1H1, 2, 3- b tHNiZOl 4-yfl oxy}benzonitrile
20 Step :
1:2-(3-bronn-5-ch|oropheno y hl or o- 3- ni t robenzene
2, 3-di chl oroni trobenzene (764, @0 mml ),
3- brono- 5- chlorophenol (1.65 g, 7.98 nnDI) and

28232?{% Qgh 5 E @1 g Fg%egj Ii ari i | ﬁﬁomﬁZOI_4-01 (0984,
3.85 mrpoly af 0°§flﬂél?1{f2(1ﬁ ?Hjé‘eii ég@ﬂi‘%ﬂ (§v§§ g, Bhraame. dderesulting
mlxmret\ﬁasrtﬁﬁfﬁtir%ﬂﬂ&r @R/bhﬁ!?mnﬁﬁéél ﬁﬂéresdhxalﬂbﬂeﬂﬂkﬁ"o%m&hﬂﬂﬁ (0.515 g, 3.85

ol 4 9L 5 o G 0280 M B i o

0°C with agugous alhmmoiinpoldonds €Swakhad exittatted vithtdechbrrometharx 60x
100 mL'jd—The Hrhtifled M werd b&ﬁc%ﬁ@ge@ e R&s gl ﬁhrewaﬁae resulting

residue PR EEEig T PR ROPHIA BN vk aévaéﬁbgﬁ AT TER)- The

productdacti¢:@0gore cembined gndvetthacted MIYdiChidtshadthexdpes 00anL). The
combin¥d %lnq:c{sl%?eré Hﬁé@e&? .P ﬁlfleiléh :;4 oﬁm uﬁdé% rg:glcédj gressure to
(&

afford ﬂieﬂt}e produgs. HM@M& zdﬁ)ﬁié 1H3071‘!L4i9 =3, %*3% éﬁ? 730 (4,
J=8. SHé“jH) '72@&1 053, 6111%1])H) 6:99¢d, (193, sillﬁ)z %ﬁ(s 2H), 3.71(s, 3H).
br ono- hl or ophenoxy) - 4-chl oro- 2-ni'troanil i ne
_ To copper (1) chlorlde (5.45 ng, 0.055 nnDI) and
Step 3: pot as3iChioro-&r {[5 whioveildd-H2hdxytgnzy)- 2A4 Brbkgzotriazol-4-
susp ﬁyﬁ £3nt) at 0C was added
iﬂﬂﬁgiﬁgg ydrazi niumiodide 35 (139 ng, 0.689
nnDI) This mxygre was allowed to stir for several

.m nutes at which nt the m xture was cooled to -40C
and

2- (3-brono-5-chlo e =z - OQHnltrobenzene
(200 ngy, 0.551 Mol Frs |nDI\/F(1 m) was

added dropw se. The. rea |on was

2008/ 076223PCT/ US2007/ 024974
A stirred suspension of 5-chloro-1-(4-methoxybenzyl)-1£-1,2,3-benzotriazol-4-0l

(0.050 g, 0 173 mmot), 3-fluoro-5-chloro-benzonitrile (0.081 g, 0.518 mmol) and cesium
' -37-
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mai ntai ned at -40C for 15 m nutes and was then
guenched at -40C with saturated agueous ammoni um-
chloride (10 nmL). Water (10nL) was added and the
] was allowed to warmto roomtenperature. The
Wdrﬁ“ﬁ%l%gmv\as extracted with ethyl acetate (2)?%6%%29%024974
The conbi ned organic fractions were washed with water
(3x50m.), dried (MgS™4), filtered and the solvent 5
carbonate<0.868 p00. 3¢ Erimeiie NMB LS exl pwastwated at TAECrfesTd hdudg The

e st W ST i ) s
with dighlorgsthare (4 X 4Rl )y I hgicombingd exiraqtewpres@nesnirateRvBder reduced
pressufeMThE résuling résidudl Wi sutgipected to reverse Eilase chromatography 55-3_5%

MeCNgnhEDe,(@I%ﬁm? The B HOPRRRBXY Ve SR A2 S @dl! @

dichioremgthane ¢ % hef mlonThe epnkinedksatragtsartre ddedoyar Mg, filtared and

concenfrbted ufider FodudB®pesansh NS d B $Hd siedaithY AR (OMsE.dgY 5 7.90-
spended i n MeOH and heated to

ng}gﬂed) wer e su§) aéﬁleOnh))

7.88(my B, ({rfPEs: 18Dy LU SEBnddn < 6P- Tarifmm@H). A14%:7 . 35@, iz, 2H), 6.95-

6.88 (of, REI)y 2280k 2HY, 9@ (sabHpwed to cool to room tenperature.
The reaction was concentrated under reduced pressure,
diluted with ethyl acetate (150naL) and 10% aqueous

Step 4:s0di uAr@ldptvenbechi @601, 2\lalscnacitiazolvd-y Hoxyilopmzanitile
stirring until the pH was 10. 15The m xture was
filtered through celite. $Ne resulting biphasic
filtrate was separated apgs. the aqueous extracted
again wth ethyl acetat OnaL). The conbi ned
organi c fractions werg-driethg MgSO4), filtered and
the solvent was evaporateg urder reduced pressure to

yield the title product. L ) = 348.7. 20Step
4: 4- ( 3- br ono- 5- chl or ophenox gnl oro-1H1, 2, 3- benzo
triazole H

3-(3-brono- 5-chl orophenoxy) - 4- chl or obenzene-1, 2- di am

ngol( éelagglm-sgta%hmlk)a(ﬂn%ﬁ@g%&%ﬁgﬁ1%ﬁb%ﬁzbgiéﬁém- |
oy S5ty D057 B B L i st at 75 o

2 hours AfThe reattidn indrtnis, washtherr loted om cow 30 ehdnuitethevdting akd A6

conenfPafed o B bt 98 IS EP BRI Bl s o
chromaipgraphy; ghiting veth (- Ryacty] agatate by kaxanesdn eivstthatidelproduct. LRMS

- (M+1)-aBfngd the title product. LRVS (M+l) = 359.7. Step

5:3-chloro-5-[(5-chloro-1H 1, 2, 3-benzotri azol - 4-yfl ox
yl benzonitrile
Step 5: 4- ( 3- ferteBuwty B3-¢ [f-d opke (Foshldpro55-cyanophenbidy )1 1 25132, bbarotriazol-1-

i azol L | A g

tri ph@%’fx‘%ﬁﬂégﬁg’ Sg%lgﬁ’%g]‘%?nd%‘g)l ‘?’Jig‘é%ﬂagt‘? 4.83 mol )

and zi nc cyani dey¢1l.96g, 16.7 nunol) were suspended

in dry DMF (50 niL) der N2 and ced in an oil bath

at 90C. After 2.5¢hodrsy the sedction was allowed to

cool to roomtenpersd v he  m re was dil uted

with Et 0Ac (300nE€) afid ea' Hh Nagper (4x100 ni),
dried (MgS™4), filtered and conceMtrated with silica

gel (20 gfﬂ:@ This was purified by autonmated col um

chr onka dghleph§-{Ehckipto- UE-1ge3-ben20is]-gy])osy Jotnzogittiet(0.006 g,

) Yt [ [ j .
OB 38 OO0 I R gt
tempera@lreewﬁr gl\ér-%ptte_rggpyﬂ -(bromomethyl)-1 H-pyrazolo[3,4-b]pyridine-1-carboxylate (=
Interme@die3; 610068 g OloZBmalil paser ohtioaria PHeR OX§ mIhHAlfe? sdg#ar 1 hour
at oom Gl e raction sSSP ERAA AP loride
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NC To
3-chloro-5-[(5-chloro-1H 1, 2, 3- benzotri azol - 4-yl ) oxy]
benzonitrile (0.006g. 5 0.020 rnnol) and cesium

Wdfﬁ'ﬁ%q@ﬁ e (0.0077 g, 0.024 nmmol) suspended iﬂ?:’f%o&}lozwm

roomtenperature was added tert-butyl
3- (brononet hyl ) - 1H pyrazol o[ 3, 4- b] pyri di ne-1- car boxyl -
ate (= Internediate 1; 0.0068 g, 0.022 mMmmol) as a
(2 mL)s@rid thi gnerichedDhEx (. vBasrixjragiéd with sthiyl adetage 2ox 10 niilguThatombined

organid ﬁﬂfﬁoh@%@ﬁ%sﬁé&wi&%téﬂ@&tlimméwéﬁr%@ﬁ%ﬂ&%%d
W th aqueous ammoni um chl oride (2 nL), and the

concenfeA URAY TRAUCEdIPEESHEG Ehe fealtigiranidun et Ry cciedioautonated silica gel
chromatogk@pliylelutinkheitic® @ﬁ(d%&d oti%s-ﬁ{e)g %ﬂigﬁacfetdz&& i m&wgégqoa fford the title
t-h _wat X , dried over :
pmducﬁﬁﬁ?@%e@ﬁgﬁavﬁgﬂ:emrat ed under reduced pressure. The
resulting residue was subjected to automated silica

Step 6:0¢€l cht@q&tooﬁr{fy@mo@.ugisz@gyee&gpggdskgghﬁni?ﬂﬁmﬁﬁﬁﬁ%,zg-

et hyl ~acetate, I n_hexan . 0.a titFe product.
LRVS Praepjriazolidylloxy depegpitrile
7: 3- Ch:JrGBQWS3~[{$SQh]o&i—&(l—-cﬁldrcpﬁh@i&ﬂipﬁérﬁmxﬂj-lDHS/I',12,9iHén;’é}JtMazol-1- '

yl]me_tl'{yg @H@Jﬁ%ﬂiﬁill—?ﬁ}gﬁmﬁg Qf—%grrbhgﬁgtle _(61(_)(3,( i Ig’olxg{ Ex%%f)%gstcf}slsl)ﬁed in
TEFA (23nL] & redth tamepetati®. chftesrSonButeytho pHesnd xwas etapotatd] B-vaewno to afford
meﬁﬂ@;ﬁbddc%ZO: -1- | Loy i | ate
AT y4 - [ e:ds Xyl
MR (TSR 0 § 3P B B YA HE I T R Y o By, 1,
1.57 (droe mm&mg@tm&(s, AH?,@B?}S?.W %gﬂ’] 6I9{8.€{§,|SICH')§/6.[2(5j (Ql,VtaSI). HRMS
Mﬂ)gmﬁ/&ate I N vacuo O arrtor e | € product.
1
Hz, 1H)

(CDCI3): 8.52-8.46 (m 1H), 8.35 (d, J= 4.15
, , 7.59 (d, J= 8.79 Hz, 1H), 7.57 (d, J= 8.78
Hz, MX 7.36 (s, 111), E83wMPrEBAm 111), 6.98 (s,

Altcrnaéxl_re% %r’(: _6 l'z[lt%osn étsii’ —c_l%(]irji)-S -{ Fﬁcl\flslm(oliqt%l) H—;yrgg’o 0 8?4-bfp%n%@§&1§ﬂlyl)-llf-

1,2,3-bdngetriakarbylfexy3betdonitole5- cyanophenoxy) - 1H 1, 2, 3- benzot

Sip 17, LTS A OO SR 1

chl or 2-deligtoronipgobonysae (76g 203 B 1sp0b7 #-Hrarmg-4-aierpphenol (1.65 g,

- 7.98 mnlolh Biid pdtilsitim EdBoskte (661 mg, 4.79 mmol) were suspended in NMP (5mL) and

placed 1&%@ %,ﬂli)% ?%é%é‘g;? grr Iﬁgﬁrg,yteenr%g&eqrﬁo\%%)a]lowed to cool to room
temperafur@rsgtunated amwmpbl[nscldgﬂbqqo@ Pindl) mas ddded and the mixture was
extractel) WihddM %}!%Ex&%f%?? 0 cithB¥td SRAMY rabRSRATBL GadedQvith dilute
NI
dried (Mg

brine (4;((5 d_g%),r %&3 ilfered and the solvent was evaporated under reduced

pressure. The residue was purified by automated column chromatography on silica gel (80g),
eluting with 0-100% CH2Clp/hexanes to yield the title compound. 1H NMR (CD3CN) § 8.02

(dd, J=8.3Hz, J=1.5 Hz, 1H), 7.88 (dd, J=8.2Hz,, J=1.6Hz, 1H), 7.52 (dd, }=8.2Hz, }=8.3Hz,

“1H), 7.38 (m, 1H), 7.07 (m, 1H), 6.97 (m, 1H).

Step 2: 3-(3-bromo-5-chlorophenoxy)-4-chloro-2-nitroaniline

To copper (I) chloride (5.45 mg, 0.055 mmol) and potassium tert-butoxide (247
mg, 2.204 mmol) suspended in DMF (3mL) at 0°C was added 1,1,1-trimethylhydrazinium iodide
(13% mg, 0.689 mmol). This mixture was allowed to stir for several minutes at which point the
mixture was cooled to -40°C and 2-(3-bromo-5-chlorophenoxy)-1-chloro-3-nitrobenzene (200
mg, 0.551 mmol) as 2 solution in DMF (1 mL) was added dropwise. The reaction was

-39.



10

15

20

25

30

35

6H3 5To a suspensi on of
3-chl oro- 5- 45- chl or o- 1- (1H pyr azol o[ 3, 4- b] pyri di n- 3-
ylinethyl)-1H 1, 2, 3-benzotri azol - 4-yfl oxy}benzonitril
! , 0.268 mmol ) in dichloronmethane (5
W%’é%égzed pyridine (0.043 nL, 0.536 mmol). T%/lpﬁzgm/ozmm
suspensi on was then added triphosgene (32 ng 0 107 '
_ hunol) as a solid, in one addition, followed by
maintagediat 140°C Gfr 1dinisoRs a@d/{vasﬂiay lqamOhed £040°€Bwith sat&raﬂe% ueous
ammoxﬁl'ﬁﬁ% ondgmﬁmﬁgsﬁv%?e?( d%\%?c}] 2 rﬁ}t %ulrﬁ #9s Alowed to warm to

unt I n was ac
room terparatyye; - @eﬂ@xw&mmmdm}h Nhﬁtdqytti@t( hefiemh). AThewpmbined
orgama:ﬂtﬂoubnmm@l%h@wltﬁ uaa& (B5Tn)L y\@fseda(@l@b@sm@eré@bﬁcﬁthe solvent

fol | oned b 0 ethylan1ne (0.047 ni, 0.2
was ev?ﬁ%?tiwﬁﬁ%}/eﬂaﬁidfﬁfgﬁ sT}5I TESHERE Tedidugmivas pwiiieddm datomated column
chromategmy anusitiza geid( 408t dutiddwith OLESOSEOAhek @RS ith BiveWRStitle product.
IJUdS@M#?}E? th dichl oronet hane (25nl), washed with

wat er (15nlL) and the aqueous | ayer was re-extracted

wi t h di chl oronet hane (25nlL). The 15 conbi ned organi c

Step 3: 2 L ﬁgé qu,rm-s Tcmdrsﬂée!ﬁwtﬁﬁﬁmm&dbkﬁ&h&@ 238 Sy
(R e S A el DL B850 i

rever
chloridglitizidrafe(1 7 g 07 5186ibHAverk Rivipeadddlin MeGH Ql WmISta@d heated to 75°C under

a reﬂux?eogde[r[s&?hn{i N2 Aﬂeﬁ 10 hougs the reaction was O‘ﬁitﬂ? cQoléo R0y femperature.

| oro- | oro- cyanophenoxy
The rea qlo‘ilz%qxs ancentrated under reduced pressure, diluted with ethyl acetate (150mL) and -

10% aqidédyik sodinhchibobite PY308210) WisSadtied ¥ vighréls! SIIM@ el gfwas 10.
The mnﬁ'{l\féxg% rﬂl{%felﬁl}lﬁ:ongﬁ hgﬁtgt %Q ?eryupmg Iﬂl?ip %j:c ﬁﬁtrate was separated and the

aqueous] xtipfied agdim with|ethyd adett8 ( t¥ndk)o -The cymbinpt erpanic) frabtiods wRere dried
(MgSO4)3fiherea eid thaa@ﬂvénw&srmm&hied Lrdetedred fledude R AYRIAL Giie
duct. i g thyDam no] et hyl } rnet hyl car banmat e

product, I}ﬁ%@i I) was di ssolved in TFA (5nl).

After 20 m nutes, the reaction was 25 concentrat ed

and t I |du rev rse
*@hﬁrﬁr};ﬁt PRI e ot

o 1%31=(3Abr0m005iel¢lpr¢nhamxy¢14sc benzarve bR diamiee (419Tgr 14.3 mmol)
in acetid RAUOS AnIDIWATIOR G 454N Endef 7Y lahd SShi é%mev@ Sﬁ, ]I—?C? mmol) in

3L ol ed
water (3?5‘%1?9 Yt JEEide e, 1CO00S qﬁwmqn,%dnwdw& BtOAc (300
mL), and the ofganiceplmsapasiseparatdd Nﬂﬁvz(sﬁhﬁ@itﬁ @ateﬁ (36168 nﬂad 'The organic
odfjet

h astfiePdde ( =
phase WJ:8'.2 ey M}_%qué"ﬁlterle@oonger’él%tefdsto or ﬂél%%igﬁr 5 :E,R(l\és (M+1) =
359.7. 3=9.0Hz, 1H), 7.72 (m 1H), 7.58 (m 1H), 7.44 (dd,

J=4.6Hz, J=8.0Hz, 111), 7.35 (m 111) 7.28 (m 111),

Step 5: °. '50)3( Sl‘%mﬁ-?#i(%cﬁlg —)1$LIS 1, lt;l'e)nzomazo(f— yl)0xy]]be:rj‘zorl%t:n(l)e0 (s,

21-1
2008M(26203PSTHISR0BaABIN 9-Chloro-1H-1,2,3-benzotriazole (5.0 g, 14 mmol),

orsis gy BRI DR G317 1 B89 el and s quapids (196 g 167
mmol) “?F%%P‘%{A QMF &ﬁ%mh)ymyi%ral%@ﬁmlmﬁm zny@hhath ] 24°Fa After
2.5 hours) alrd ma&ﬁajhﬁﬁﬂsaﬂbded (o%do@ kd\RohyRuipeAMire. The mixture was dlluted with

(0] Cc
e i TR e e
with silicgrget (28igle Tmmomsmumﬁnd by auBGlatsiadofymn MComatography on silica gel (120

g), eluting with 0-30%EtOAc/hexanes to deliver the title compound. LRMS (M+1)=304.8.
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Step 1ltert-butyl
{2-[[(34][ 5-chl oro-4-(3-chl oro-5- cyanophenoxy) -1H 1, 2,

3-benzotri azol -

wolnydd7eBshy11- 1H pyrazol o[ 3, 4- b] pyri di n- 1- yl peqhkRosvlobiors
(et hypam no] et hyl | carbamate Pyridine (0.061 ni,

0. 756 mmol ) was added to a suspension of

3-chl 5- 10
Step Gioni or 4 BnS pfs-ShlSFO 3 5 hlST e eI eI Ehl-bepectriazol 1-
2, 3- benaethyl szgfﬂazmld[ww&pcﬁmmmﬂbbeﬂéwa ng, 0.378

.nunol) in foll owed by the addition
in a single charge of tri phosgene (45 ng, 0.151 nmol)
as a solid, andjytken by the ad i on of diisopropyl
et hyl am ne (0. o 1. lﬁ% ngnol . Thi s suspension

was aIIovvedto r a C untif—q so was

achi eved. cl CI—QN S ba{d"PE

2- Rt ert - But oxycar bony nokN- n@t h\y\get hanam ni um
chloride (120 ng, 0.567 15 nnDI) was then added as a

solid f we sopro ethy
1.1357] h?"m%n&%“rcgg}é Lt %Prén airl)%xli@n%%ﬂﬁc (0.006 g,
0.020 nwasl) and esivpDtarbemse(an0T7 e, am)d4 afrb@ly sdsﬁeﬂ‘deﬂliﬁ mv[F tIh@L) at room

temperz{t%@ %&15 %ﬁ%é@ cfé Lhﬁ%rl%r(gﬁnlar%étﬁﬁ» Vinht %yrgiocfﬂ"é AL Eg% uus"le A8 %Jroxylate =
Intermegiigie k0006812 8.022 mkmell) ea éfPlGh@It WGPMF((QQ mh)_)Aﬁaﬂs@mng for I hour
at roomQ@tﬁ‘ﬁérﬁﬁlﬂ: HeIRR tfonlthaflrk MAS qﬁ\ﬁfcﬁedj\ﬁdtﬁ de ﬁé\ﬁ§9ﬁnomum chlonde

2 ni),&adft]?eqrcg%n%&géﬁf?{gﬁg?n}éé gt ed, T rtg}sr]lm L I n%&r e ]L.J, nThe combined
organicdiactiens wrse “(aalzvg)mﬂemter ﬁ?gx W i) 5dreticnss MadAky, filisrad esd

concent%%cﬁ&rfdgf gad{lge%l ﬂrééshlee Gﬂgq'géﬁﬁ]tﬂig 1155&@3 \(VM' g{)bwcte%%? agtomated silica gel
chroma@g@pw elonng with aogradignt o 281108 ethl acgtaieop heraney Jo afferd th title

+ product, SRDED A1) 2295 71-

yl ] met hyl} - 1H pyrazol o[ 3, 4- b] pyri di n- 1- :
' 25yl ) car bonyl ket hyl ) am no] et hanamni ni um chl ori de
Step 7: Hy dr o2Klhinro-S- é[éﬂﬂilqm-lel(lﬁ&p;rrezc(ld[BMb]ﬁynidj)l nAmedgythe (. 3-

tert -ty
chl oro- 4- 6{13 ch+£'1$& g-enzoﬁl&l)lﬁenoxy) 1H 1,2 benzotria
zol - 1€xfr %]@M,[S)-ch}g t:yganog enoxy)—iH 1,2,3-benzotriazol-1-

ylJmeth¥il} Py -petarolbF3y4- »mhhﬁ?yﬂ-barmﬂatmnmog atdmyﬂldxslamaam@ved in
A @ gt B BbeliRe) ey 8ipiaf it SHIBLE SRR A0S to o

metlﬂepﬁeluﬂfem due crystallized 30 fromethanol. 1H NWVR

- IHNMRDUBOI6 ) 8538&& ((nj 1}13:8435@;J—144)5 H8, B9), (39 (d ﬁ=@HDHz 1H),

1 97 (d,
7:57 6 S0 7 Fgaah gy 02 i, 9860 0kD. G, 23} prv
M+D)H486.0511), 3.1 (m 5H). WO 2008/ 076223PCIVS2007/ 024974
EXAMPLE 6 ECL Assay for Inhibition of HV Reverse
Transcriptase An assay to deternine the
in vitro inhibition of BX\MRI&4e transcriptase by

2-[[(3-4 m%@@H%o&t\sic §Eé1foxyﬁvgnt2 %eﬂ%%u&gg%b HR
P}Wﬁlq[?rﬁ n rylﬁmn(@éggﬁxlkﬂag@nﬁ%%ﬁﬁeﬁiwww 31101'136

Iris- HCl R 7.8, 1 niMdithiothreitol, 6 nM MCl12,
80 mM KC1, "t 025% CHAPS, 0. EGTA), and the

m xture prei ' glt;s at room
tenperature esls¢ Cost ar #3359). 100
p.L reactig Ned” WiNHa gﬁ

conbi nation of priRe npl ané s bstrat@H;(lo nM fi nal
concentration) and dNrPs (0.6 jIM dNTPs, "1.25 p. M
BrdUTP ). The heterodineric nucleic aci d 10 substrate
was generated by anneal i ng, he DNA prinmer pD500
(described in Shaw Reid et Biol. Chem, 278:
2777-2780; obtained fromlnt egr at ed DNA Technol 0ogi es)
to t500, a 500 nucleotide RNA tenplate created by in
vitro transcription (see ShawReid et al., J. Biol.
Chem ,
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278: 2777-2780). After 1 hour incubation at 37C,
reacti ons were quenched by 10 ILL of 1 N NaCH.
Mcrotiter plates were incubated for an additional 30 -
] at roomtenperature and 15 then neutyrali :
wdﬁoﬁ&%%3m’ of 1 NHO. A mixture of detect ipgﬁ[[taﬁu@?'g%”u
contai ni ng rut henyl ated anti-BrdU anti body and '
streptavi din coated magneti c beaus were added to the ) :
Step 1:p| at e teafbiutyht:H&3-¢65-eilonedt@-¢tderseT-exanpheneky)il - 1 Wedrbenzotriazol-
prior Ly ntedeti1fH-sahi A 3U-Fpeli@aticochem | um nescence '
i nstru ng. %Efg?hsﬁm atb\ﬁ? guqlrﬁglo (%g’s of the present
i nven¥ V¥R YDARAgI4d fmghy Nfer se
transcriptase enzyne in this assay. For exanple, the
title coﬁ%unds set forth above in 20 Exanples 1-3
(Note - Exg 4 apd 5 eNprodrugs)powere tested in
the assay a ereNf otnd /traChave Ig‘é val ues as
reported h . hay ow. N ~NAn
assays were condiciéd substy o ng mitagt HV strains
to determne the in vitro inhil®tion of conpounds of
the present invention against nmutant H V reverse

transgp LRh@RGsioh BF %ﬁlo‘i&-ﬁaﬂglcm?o-isivﬁrp%?azplo[s,zt-b]pyndin-s-

érﬁgsc%# tase '1?72;3 t}gg Y181C nu aélslgn agd?tdgn t'he "ot her
ylmethy 1], 53 foengpiriaardrd loxy s deneapinde Bdd npg - 468dnpen an
dichloromithdrieqimL} he0 Mivad added pywdise (RO¥3rmL o536 tnmdl N €To this suspension
was e T plidngphd (20hd I A TGRS addiion, Sollomed by
addition} efdiisepronyletilantnei(BAPH mL, d A 36 mmeld. Thig snspsnsion was allowed to stir
at 0°C untiPDSAHtidH WELachiA%IE Alt thi$ PAAE 2d8eRbutoxkySdrbSAaBio]-N-

thIthe title ﬁP okﬂﬂf se(gj1 é_,orthlabove [ Exa(gPdLéa 1-(§b

methylehangminiup chtaride {0 me (oo mmpll psaddsd Ate ¢ gwed by
ditsoprdpghdthylumined§.04 @ tmE,dx. 268 mumol)adlhe récti&DWabhléovidix avapingo room
tempereflB it 19 Hinbles)pnt (0 iy A A REOAMC (IS, washed
with waggr §1 Sk} andghe aqueous layer was re-extracted with dichloromethane (25mL). The
combined organic fractions were dried (MgS04), filtered and concentrated. The resulting

residue was purified by reverse phase- chromatography eluting with 30-95% MeCN/H20 + 0.1%
TFA. LRMS (M+1) = 549.6.

Step 2: 2-[[(3-{[5-chloro-4-(3-chloro-5-cyanophenoxy)-1H-1,2,3-benzotriazol-1-
ylmethyl}-1H-pyrazolo[3,4-b]pyridin- 1-yl)carbonyl }(methyl}amino]-N-
methylethanaminium chloride
tert-butyl {2-[[(3-{[5-chloro-4-(3-chloro-5-cyanophenoxy)-1H-1,2,3-benzotriazol-

1-yljmethyl}-1 H-pyrazolo[3,4-b]pyridin-1-yl)carbonyl](methyl)amino]ethyl } methylcarbamate

(125 mg, 0.192 mmol) was dissolved in TFA (5mL). After 20 minutes, the reaction was

concentrated and the resulting residue was purified by reverse phase chromatography eluting

with 30-95% MeCN/H20 +0.1% TFA. Product fractions were concentrated under reduced

pressure and the resulting solid was dissolved in MeCN (3mL), cooled to -78°C and 1N HCl
(5mL) added. This froze and was lyophilized to yicld the title compound. TH NMR (DMSO-dg)
0 8.68 (dd, J=4.5Hz, J=1.5Hz, 1H), 8.57 (s, 1H), 8.26 (d, J=8.0Hz, 1H), 8.11 (s, 1H), 7.96 (m,
1H), 7.83 (d, }=9.0Hz, 1H), 7.72 (m, 1H), 7.58 (m, 1H), 7.44 {dd, }=4.6Hz, J=8.0Hz, 1H), 7.35
(m, 1H), 7.28 (m, 1H), 6.50 (s, 2H), 3.70 (s, 3H), 3.20 (s, 2H), 3.00 (s, 2H), 2.20 (m, 3H).

EXAMPLE 5
_42 -
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30.24 0.410.44 1. W = wld-type 2. Al the ICs()
val ues reported in the table are based on the results
of at least 2 runs. WO 2008/ 076223PCT/ US2007/ 024974
7 Assay for inhibition of HV repl
wo 3 ys for the inhibition of acute H V-1 in%g@;%%mwnqu
T-1ynphoi d cells (alternatively referred to herein as
the "spread assay") were conducted in accordance with

2-[[(3- {{asbloro-3-(B-chinro-gcyanephgaoxydid- 1.2 AcbanzoGagol s Imetbyl } -1 H-
pyrazol%fﬁ 44)%@1 in[(§1 ;ﬂ%&{r Igrrr]ﬂs %tﬁz?{aﬁlhﬁm"hhpc{hl&{de Wiallidrmative name:
PN AR N T W R e

methylﬂﬂ-BpﬁBioIb[By%h]pyﬂdune-)ihctﬁbdxamﬂH biGlisalt) of HI V
replication in the assay enploying wld-type HI V-1

and the nutantNGstrai ns. For exanple, the conpounds
set forth in ij%:;%Es lto 1./_ wer fouEﬂ to have
gL

Cl C95 val ues of 5Qt ha NLO! o 3ar_1’h the assay

enpl oyi ng the . xgoﬁngynds of
Exanpl es 1-4 exh|b|t" Nuﬁs of less than 10
m cronol ar in the assay enploylngOthe Yl 81C rmut ant
strain. The conpounds of Exanples Ito 3 were found to

Step 1 have ¢yl H@ﬁ{@dﬁ&b ZE Hloﬂon.i Eﬁbﬁh&o LHWI'ZB benzotriazol-

AP R e compounds.

he compounds of
Exanpybsmﬂﬁﬂiuohuayb&nhndmﬂmhBmdxwams 15 enpl oyi ng the

oL ORI RS0 A0 SO g g -
clﬂoro—l\gﬁ}léwag@pﬁ%@b}nr@g%yﬁw y = )-benzotnazol-4-yl]oxy}benzomtnle
(165 mg, 0.378 mmol) in DCM (10 mL) at 0°C, followed by the addition in a single charge of
triphosgene (45 mg, 0.151 mmol) as a solid, and then by the addition of diisopropy! ethylamine
(0.198 mL, 1.135 mmol). This suspénsion was allowed to stir at 0°C until a solution was
achieved. 2-[(rert-Butoxycarbonyl)amino]-N-methylethanaminium chloride (120 mg, 0.567
mmol) was then added as a solid followed by diisopropyl ethylamine (0.198 mL, 1.135 mmol).
The reaction mixture was allowed to warm to room temperature and after 10 minutes, the
reaction mixture was diluted with dichloromethane (25 mL), washed with water (15 mL), and the .
aqueous layer was extracted with dichloromethane (25 mL). The combined organic fractions
were dried (MgS04), filtered and concentrated. The resulting residue was purified by automated
column chromatography on silica gel (12g), eluting with 50-100% EtOAc/hexanes to afford the

title compound. LRMS (M+1) = 635.6.

Step 2: 2-[[(3-{[5-chloro-4-(3-chloro-5-cyanophenoxy)-1/-1,2,3-benzotriazol-1-
' yl]methyl}-1H-pyrazolo[3,4-b]pyridin-1-
ylcarbonyl](methyl)amino]ethanaminium chloride
Hydrochloric acid in dioxane (4 M, 5 mL) was added to tert-butyl {2-[[(3-{[5-
chloro-4-(3-chloro-5-cyanophenoxy)-1H-1,2,3-benzotriazol- 1-yljmethyl} -1 H-pyrazolo[3,4-
blpyridin-1-yl)carbonyl](methyl)amino jethyl }carbamate (620 mg, 974 mmol) at 0°C. After 2
hours, the reaction mixture was concentrated under reduced pressure and the residue crystallized
from ethanol. 1H NMR (DMSO-dg) & 8.68 (d, J=4.5Hz, 1H), 8.28 (d, J=8.0Hz, 1H), 7.97 (d,
J=9.1Hz, 1H), 7.90 (s, 1H), 7.82 (m, 1H), 7.55 (m, 1H), 7.43 (m, 1H), 6.50 (s, 2H), 3.65 (m, 2H),
3.1 (m, SH).
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Spread (Y181C) CIC95 (nM (10% FBS) 1 13 17 69 2 9 23
77 34524 1. WI = wild-type 2. Al the ClC95
val ues reported in the table are based on the results

ast 2 runs. 20EXAMPLES Cytotoxicity
WO%\/?S%P%J)%?Cl ty was determ ned by m croscopl C PCT/US2007/024974

exam nation of the cells in each well in the spread
assay, wherein a trained anal yst observed each
culture for any of the EEAMBLIAG nor phol ogi ca

ECL AGRARPIShiARIoh QFREV S vERe TRE SRRl cul tures: pH

Toal ance, CellT abnormal 1Ty 29C tOSt at i C,
cyt opARHaY 19 Aetermine ghe i 2’5764 iwhibifionso { Hiveeversriyansqrptese by
compmﬁﬂE obfhle lpbésentaﬁvefrmbﬂsva@ eysdualed as is folldves: IEM-] RTTdeyme (0.1 nM) was

combchg t@eﬂl}é@% ﬁl\??éo(ﬁ&% 11{.’% aay ?S&I%RP?H gl(l,‘l pIEIt}eS 1 mM

dithiothreitol, 6 mM MgClg, 80 mM K (I, 0.025% CHAPS, 0.1 mM EGTA), and the mixture

preincubated for 30 minutes at room temperature in microtiter plates (Costar #3359). 100 pL
reaction mixtures were initiated with a combination of primer-template substrate (10 nM final
concentraﬁon) and dNTPs (0.6 pM dNTPs, 1.25 uM BrdUTP ). The heterodimeric nucleic acid
substrate was generated by annealing the DNA primer pD500 (described in Shaw-Reid et al., J
Biol. Chem., 278: 2777-2780; obtained from Integrated DNA Technologies) to 500, a 500
nucleotide RNA template created by in vitro transcription (see Shaw-Reid et al., J. Biol. Chem.,
278:2777-2780). After 1 hour incubation at 37°C, reactions were quenched by 10 pL of 1 N
NaOH. Microtiter plates were incubated for an additional 30 minutes at room temperature and -
then neutralized with 10 pL of 1 N HCI. A mixture of detection buffer containing ruthenylated
anti-BrdU antibody and streptavidin coated magnetic beads were added to the plate and
incubated at room temperature for 1.5 hours prior to quantification via electrochemiluminescence

instrument. Representative compounds of the present invention exhibit inhibition of the reverse

transcriptase enzyme in this assay.- For example, the title compounds set forth above in
Examples 1-3 (Note — Examples 4 and 5 are prodrugs) were tested in the assay and ail were |
found to have IC5( values as reported in Table B below.

Analogous assays were conducted substituting mutant HIV strains to determine
the in vitro inhibition of compounds of the present invention against mutant HIV reverse
franscriptase. In one strain the reverse transcriptase has the Y181C mutation and in the other
strain the reverse transcriptase has the K103N mutation. The mutations were generated with the
QUIKCHANGE site-directed mutagenesis kit (Stratagene). Representative compouﬁds of the
present invention exhibit inhibition of the reverse transcriptase enzyme in these assays. For
example, the title compounds set forth above in Examples 1-3 were tested in the assays and were
found to have IC5( values set forth in Table B. ‘

Table B
Example No. ECL Assay (WT) | ECL Assay (K103N} | ECL Assay (Y181C)
IC50 (nM) IC50 (nM) ICs0 (nM)
1 0.35 0.57 0.60
2 0.6 1.7 1.9
3 0.24 0.41 0.44

1. WT = wild-type
2. All the IC5() values reported in the table are based on the results of at least 2 runs.
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conpound at which one of the above changes is
observed. Representative conpounds of the present
i nvention exhibit no cytotoxicity at concentrations
their C1C95 value in the spread as
Wog?os‘zhc}fézg’ In particular, the conmpounds set %?Ortéowmmm
Exarrpl es 1-3 exhibited no 30 cytotoxicity at
concentrations of up to 833 nanonolar. WO
2008/ 076223PCT1US20071024974 Wil e the
foregoi ng specificati ongmp]ggﬁ he principles of the
e

' resent invention, wth exanples provided for the
v@a@é@%ﬂﬂl@a@mm the practice of the

I nventAisedys mg}m&ﬁﬁ% aﬁ dcu@f HING infe¢tidn ofar- Iyaiﬁhﬁﬁlscells .
0 an orrmllathstat
(altern BB o RBEN G 1S hreb R Sl B TP iocb e WFien Vacea,
I.P. et gaPern Yatndcqiabent/S43pP4. At #o9s Thetasshyh eqsmdrfoamblbmon of wild

type vaﬁg.sdwfﬂfxﬁ@heﬁﬂs éo%ﬁs&ﬁlﬁg% YI‘SI@S&'K BN nl8kbE S REMEQntative

compoqrgs egk;%ggtrgSV@uéggzo 2'2 Pg{]ﬁggggzt/lg%g @assag;:rmploymg

d-typs HV hwad mﬁutahf:ﬁi-dms eRm emralhib ethe adrhpdunds s@fforth in Examples 1 to
4 were Ymﬁﬁ% Haveﬂ[(%@ qrg}-ﬁgs 8MssT Rl € nE@shola? ﬂ?ﬂ@ '3.9&9 eh¥idding the wild

type S%ﬁ}i& cglnemdﬁs Xefuplss Aﬁ&@eblﬁg@lflgcé HalP?ﬁn‘éfd%%d%’t }Qmicromolar
in the aS@Y embRiid, tﬁénYtl €C HhAMR sERIAS IThklcBRpSinds Q)%Exﬁnpkgl to 3 were found
to have?g MHAtype strain.

58 ¥y a)seftopth'th TAVE b %‘ﬁéﬁg%ﬁbﬁ%%ﬁ

Table ( also reports the CIC935 values of the compounds of Examples 1-3 obtained in the assays
employing the Y181C mutant strain and the K103N mutant strain.

Table C
Example No. Spread (WT) | Spread (K103N) | Spread (Y181C)
CICo5 (nM) CIC95 (nM) CICgs5 (nM)
(10% FBS) (10% FBS) (10% FBS)
} 13 17 69
2 9 23 77
3 4 5 24

1. WT = wild-type
2. All the CICgs values reported in the table are based on the results of at least 2 runs.

EXAMPLE 8
Cytotoxicity
Cytotoxicity was determined by microscopic examination of the cells in each well
in the spread assay, wherein a trained analyst observed each culture for any of the following
morphological changes as compared to the control cultures: pH imbalance, cell abnormality,
cytostatic, cytopathic, or crystallization (i.e., the compound is not soluble or forms crystals in the
well). The toxicity value assigned to a given compound is the lowest concentration of the

~ compound at which one of the above changes is observed. Representative compounds of the

present invention exhibit no cytotoxicity at concentrations of up to their CIC95 value in the
spread assay of Example 7. In particular, the compounds set forth in Examples 1-3 exhibited no

cytotoxicity at concentrations of up to 833 nanomolar.
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RANI1J2 , (6). j1 and j2 are each
i ndependently H, hal ogen, CN, N2, Cl4 al kyl, CF3,
OH, 0-Cl-4 alkyl, 20 OCF3, C(0)N(RA)RB, C(0)RA,

@RA, or SN(RA)RB; .13 is H, halo
wo%ﬁ@g? OH, oxo, 0-Cl-4 alkyl, CF3, oord Chusihrnzsors

C(O)N112 C( 0) N( H) CH3, C(O)N(RA)RB C(0) RA, COR2RA,
SO2RA, or SO2N( RA) RB;
2008/ 076223PCT/ u520071024974 Lis Nor Noxide; Qis:

1
E 4; %%At}_m foré m ;2; xﬁa 4§h% &qg G&W&@ﬁ mvention,
with exm&s_pg‘( illu Et‘@“‘mdh(’ e pRby inveplign encompasses
all of ﬂ(eﬁ)sual@(aﬂéﬁo:ﬁ{ﬂi taﬁoﬂé’:ﬂﬂ;ﬂor mddifications that come within the scope of the

followm&lz%f R4)M94\Sﬁ5c)an%_§2 pf}t%nfs a.l(l& Oz)itentciaﬁlc),atlons CI%'eEc)l(here)m are incorporated

by reference in theu‘ entireties into the disclosure.

- 46 -



10

I5

20

(12) -N=N-; wherein the left-nost atomin Qis the
atomdirectly attached to the fused benzo; R4 and
R5 are each independently selected fromthe group

| isting of: 20(1)H, (2)Cl 4 alkyl, (3)0-
“"’2?"%??’ ‘,%&('4) CF3. (5)OCF3, and 25(6) hal ogen: ?Cmgz“&ém””

are each i ndependently selected fromthe group

consisting of: (1) H (2) OH 30(3)hal ogen, (54))
WHATNB@BAIMED I$) G 4 alkyl, (7)0-G 4 al kyl | :

35(8) 0(012) 2- 3N( RA) RB, (9) 0(CH2) 1- 3C(O)RA (10) CF3,

V‘D 20 8/ O7R§€3PCT/AJ @ uP2[4974 , (11)

( 12)
s

or a pharmaceutically acceptable salt thereof, wherein:

TI and T2 and T3 are each independently H, C1-4 alkyl, halogen, CN, CH=CH-CN, C(ORA, or
(CH2)1-2N(RA)RB;

R2 and R3 are each independently selected from the group consisting of: (1) 1, (2) halogen,
(3) C(OIN(RA)RB, (4) C1-4 alkyl, (5) CF3, (6) O-C]-4 alkyl, and (7) OCF3;

R6 is:

O . (®) U= e A o
(10) *-CH>CH0H;

Tl and J2 ai:e each independently H, halogen, CN, NO2, Cj-4 alkyl, CF3, OH, 0-C1.4 alkyl,
OCF3, C(ON(RA)RB, C(O)RA, CO2RA, SO2RA, or SO2N(RA)RB;

J3 is H, halogen, CN, C1.4 alkyl, OH, oxo, 0-C]_4 alkyl, CF3, OCF3, C(O)NH2,
C(O)N(H)CH3, C(O)NRA)RB, C(O)RA, CO2RA, SO2RA, or SOINRAIRB;
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(12) N(RC) RD, (13)

N(RA) - (CH2) 24- N(RC) RD, 5(14) C(0)N(RA)RB; .each RA is

i ndependently H or Cl..4 alkyl; each RBis

[ ently Hor C 4a|ky| 10 each RC i

Wolzgl%@ggggently Hor d..4 al kyI each RD is §CT[U82097/024974

i ndependently H or Cl14 al kyl ; and 15 alternatively

and i ndependently each pair of RC and RD t oget her

with the Natomto which they are both attached form
Lis N g2 Mpatide:at ed nonocyclic ring selected fromthe group

consisting of: *-/ , and\ and provided that (A when

Qis -N=C(R4)- and R4 is other than H, then R6 is not
Qis: R7 ii 20N-NH 2. A conpound according to claim1, or a

5 ar cally acceptable salt thereof, wherein Q
‘ - ﬁ? % CH=N-, -C(C1) =N, -NCH-, or -N=N-.
€33, A%ﬁb&ﬁﬁé'accordl ng to claim1, or a

@har nacremt .@H(Rﬁ) acc:ept ablg sal t ghgrsgft mi chQi s a
npoy g a la: and provide a en is
64%: % (EL s H WO
@@osl 23RO @@iﬂ/ 024974 4. A
10 @(&4?5(5‘(9\5?@#@}9 claim1, or a pharnmaceutically

(7) -tCH(R CH(R5)—CH-~CH—, '
(8) -CRH=C(R5)-CH2CH2-,
9" -CH(R#)-CHRS)-CH2CH2-,
. (10)  -CRAN-,
15 (11) -N=C(R4)-, or
(12)  -N=N-;
wherein the left-most atom in Q is the atom directly attached to the fused benzo;

R4 and R5 are each independently selected from the group consisting of:
20 1 H
(Z2)  Cr-4alkyl,
(3  O-Crgalkyl,

4) CFs,
(5)  OCF3,and
25 (6) halogen;

R7 and R8 are each indepeﬁdently selected from the group consisting of:

I h
, 2 O
30 (3)  halogen, |
“ CN,
(5) NO2,

(6) Cr4alkyl,
(N O-C4alkyl,

35 (8)  O(CH2)2-3N(RA)RB,
(9) - O(CH2)1-3C(O)RA,
(1) CFs,
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thereof, which is a conpound of Fornula Ib: wherein
Tl and T2 are each independently H, Cl..4 alkyl,
hal ogen, CN, or CH=CH CN, and provided that when Qis -

wobbsfe0f34) - then R4 is H 5. A GeTRRIH024974

according to claim4, or a pharnmaceutically

acceptable salt thereof, which is a conpound of

Forrmula Ic:. CN wherein: Qis: (1)-CHCH,

15( 2) (dM=CRCERR-, (3) - CH=CH CH=CH-, (4)

- CH2 G2y i(fQF3, CH=CH CH2CH2-, (6) -C(R4)=N-,

20(7)-N:C(§ C_z)lga(%)-N:N-; R2 and R3 are each

i ndeprden Rel'ected from the group consisting of

H, d (13Br , NRARCEDo&L-BIRGIRD2d R4 is H Cl4 al kyl,

a, By,,.or 1\@3 is H OH d, Br, F, CH3, OCHS,

O(CHzglﬁ)S INEMRGer3, ooHeor3,  NH2,  N(H) Cl- 13,

N(CH3) 2, C(O)NH2, C(O0)N(H)Cf13, or C(O)N(CH3)2- 6.A
eachRfE@]ﬁ&gﬂaﬁds’ﬁggQ{&i @g4tagqu aimb5, or a pharnaceutically

each RB is independently H or C}.4 alkyl;
each RC is independently H or C1.4 alkyl;
each RD is independently H or C1-4 alkyl; and

alternatively and independently each pair of RC and RD together with the N atom to which they
are both attached form a saturated monocyclic ring selected from the group consisting of:

> =)

and provided that (A) when Q is -N=C(R#)- and R4 is other than H, then R6 is not

*

R3

2. A compound according to claim 1, or a pharmaceutically acceptable salt

' thereof, wherein Q is -CH2CH2CHp-, -CH=N-, -C(C1)=N-, -N=CH-, or -N=N-,

3. A compound according to claim 1, or a pharmaceutically acceptable salt
thereof, which is a compound of Formula Ia:

Ti
TZ—Lr\J\
TS/\ 8]
R3
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acceptable salt thereof, wherein: Qis -CH=N-,

-C(Cl)=N-, -N=CH, or R is Br or d; R3is H and R8

is Hor NH2. 8. The conmpound of claim7, which is NC
armaceutically acceptable salts the .

Wogz.oei'élztgﬁ%gnpound of claim?7, which is NH2 ,NHEJtE%&]ﬁ%PWOZ”M

phar maceutically acceptable salts thereof 10. The

compound of claim7, which is NC , and

phar mée eut Aceinigouad ceprrdibt ¢o slaim &, arhigrheufacedticallpacceptable salt

thereofCRARR WWcdthpdual ¢ F8rrhalk 1b:

T‘I

N R R?
o) ‘
RZ / \N
?\,g
3I j:N
R ‘ % _NH
N (Ib)

wherein T1 and T2 are each independently H, Cj.4 alkyl, halogen, CN, or CH=CH-CN;,

and provided that when Q is -N=C(R4)-, then R4 is H.

, 5. A compound according to claim 4, ora pharmaceutically acceptable salt
thereof, which is a compound of Formula Ic:

CN

Cl O R
2 h\
s A
: .
a N
R \N,NH

(o)

wherein:

() -CH=CH-,
(2)  -CH=CH-CH»-,

(3) -CH=CH-CH=CH-,
(4)  -CHpCHp-CH=CH-,
(5) -CH=CH-CH>CHo-,

6) -CRH=N-,
(7 -N=CRH-, or
(®) -N=N-;

R2 and R3 are each independently selected from the rgroup‘consistihg of H, Cl, Br, F and C1.4
alkyl;
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wherein: T1 and T2 and T3 are each independently H,
Cl4 al kyl-, hal ogen, CN, CH=CH CN, C(0)RA, or
(CH2)1-2N(RA)RB; R2 and R3 are each independently
sel ected fromthe group consi sti ng of: (1) H (2)
hal ogen, (3) C(O)N(RA)RH, (4) Cl_4 alkyl, (5) CF3,

R4.(i§h %ﬁ%‘é@ﬁ%;& d’il?;gf,((]c( S%ZSC( lF_{5|) S N( g; NVOXI de; Q
-CH R4) - CH( R5 R4) = R5 - - 5
RS. eﬁé R, CORTB)CaMOCHGY ﬁE}-QE-I‘ﬂz%QQH:(QB& NH,

NCHEEXTRAN MBKJ(@@@#C(ONH)CI% RECCOMNREHEH2CH2-, (9)
- CH( R4) - CH( R5) - CH2CH2-, (10) - C(R4)=N-, (11) - N=CH-,

or 0. A compound accordmg to claim 5, or a pharmaceutically
acceptable salt thereof, wherem

Q is -CH=N-, -C(C)=N-, -N=CH-, or -N=N-;

R2isBror Cl;

R3 is H; and

RS isH or NH2.

7. A compound according to claim 1, which is selected from the

grdup consisting of:
NC NC

NT and pharrf]aceﬁtically acceptable salts thereof.

8. The compound of claim 7, which is

N , and pharmaceutically acceptable salts thereof.
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(12) -N=N-; wherein the left-nost atomin Qis the.
atomdirectly attached to the fused benzo; R4 and R5
are each independently selected fromthe group
consisting of: (1) H (2) G _4 alkyl, (3) 0-C1_4
al kyl, (4) CF3, (5) OCF3, and (6) halogen; R7 and R8
are eachjpndepengemiduid setiget BAvificlom t he group
Neconsi sting of: 1-1-, (2) OH, (3) halogen, (4) CN,
N2, (6) C al kyl, (7) 0-Cl_4 alkyl, (8)
, (9) O(CH2)1 C(O)RA, (10) CF3,
0(CD2) 1- 2CF3; (12) N(RORD, (13)
~N(NRC) RD, and o
N" and pharmaceutically acceptable salts thereof.

11. A compound of Formula I-P:

T'I

wherein:

5]a



(14) C(O)N(RA)RB; each RA is independently Hor Cl-4
al kyl ;" each RB is independently Hor d -4 alkyl;
each RC i s independently Hor ClL 4 alkyl; each RDis
i ndependently H or Cl_4 alkyl; alternatively and

i ndependently each pair of RC and RD together with

Tltalag TPJ aﬂﬁ 3marré)eam ﬁrf?i@%én'agﬁl gsafél,:?PQta f Eﬂ%gn @I\f eHBEH-CN,

rated nonoc rien Gcted t he "group
C@hi SHEHG) OIS | 5 PO{OH) O . Me: PO(OS) 3 - 2
PO(0-)2 -1\42+; or an acid salt of: O Mris a

ph ryyaceut e gval ent _cqQunterion;

R TR R e B R e AP R PR B S
couﬁk)erl n, R15is Hor C A alkyl RL 6a and Rl 6b

areé;;gachhamg@pendently H or Cl4 alkyl; R19 is H or

al k H or Cl4 al kyl; R22a and R22h are
eac nd e)n“%qtﬂ%{y Hor CA alkyl; and d is an
i nt é@er g o0 2, 3 or 4; and provided that (A)
vvhe(ﬁ)Q [ §F N=C(R4) -, then Ré is H 12.A conpound of

For abbcpllawl,agd(qb-P) wherein: (1) -CH CH, (2)

L is N or N oxide;

Qis: 7
() -CHR4-,
@  -CRA=CRS)-
(3)  -CHR4)-CHRS)-,
(4)  -CR4=C(R5)-CH-,
(5) ~ -CH(R4-CH(RS)-CH-,
(6) -C(RH=C(R5)-CH=CH-,
(7)  -CHRH-CH(R5)-CH=CH-,
(8) -CRH=C(R5)-CH2CH2-,
(9)  -CH(RA)-CH(R5)-CHCH2-,
(10) -C(RH=N-,
(1) -N=CH-, or
(12) -N=N-;
wherein the left-most atom in Q is the atom dlrectly attached to the fused
~ benzo;

R4 and RS are each independently selected from the group consisting of:
' (1 H

2y  Cr4alkyl,

3)  0-Craalkyl, -

4y CF3,
5 OCF3, and

(6) halogen;
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(3) -CH=CHCH=CH, (4) -CH2CH2-CHCH, (5)

- CH=CH CH2CH2-, (6) -C(R4)=N-, (7) -1\1=CH, or (8)
-N-N; R2 and R3 are each independently selected from
the group consi sti ng of H d, Br, F and Cl4 al kyI

R4 is H GA alkyl, , Br, orF and R8 is H OH,

Sy SR SNy G 1 o,

or C(0) I\K%HS)% 13. A conpound according to claim 12,
whi ch ist2)54 ONC , 14. A
phar rraceg;t)l ca}halmﬂposi tion conprising (A an

effectiv Rt of (i) a compound according to any
one of cf to 10, or a pharmaceutically

accept ab5§ ereof, or (ii) a conmpound according
to anyo > 11 to 13 and (B) a

phar mace(fi Ca®+®1 a@lke‘bt able carrier. | 15.
Use of agg onp@@qb)go@\qf{ehmg to any one of clains 1 to
10, or a, har tqa&b% paccept abl e - salt thereof, or
a corrpou ny one of clains 11 to 13

in the nﬁﬁhf a@hjre of "a nmedi canent for the treatnment
or prophgliaxi©Cek, H V-1 infection, or the treatnent

or. proph Xi in the onset or progression
of Al DS %EZ t(?)(c%l%}‘i’ 5,
(12) NERSRY,

(13) N(RA)-(CH2)2.3-N(RC)RD, and
(14)  C(ONRARB;

edich RA is independently I or C]-4 alkyl:
each RB is independently H or C1.4 alkyl;
each RrC is independently H or C1-4 alkyl;
each RD is- independently H or C14 aikyl;
alternatively and independenily ea(-:h pair of RC and RD together with the N atom to

which they are both attached form a saturated monocyclic ring selected from the group
consisting of:

O O,

ROP is PO(OH)O- -MF; POO-)2 2M+; PO(O-)2 -M2+; or an acid salt of:

/A/ %/ AN
0 /
O N N R2%8
/ d N- R1 B8a - N/
. R '
R'ISb R22b

or
Mt is a pharmaceutically acceptable monovalent counterion;
M2+ is a pharmaceutically acceptable divalent counterion;
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R15is H or C1-4 alkyl

R16a and R16b are each independently H or C1-4 alkyl;
R19 s H or C1-4 alkyl;

R20 is H or C1-4 alkyl;

R22a and R22b are each independently H or C1-4 alkyl; and

d is an integer equal to 2, 3 or 4;
and.provided that (A) when Q is -N=C(R%)-, then R4 is H.

12. A compound of Formula Ib-P:

CN

cl 0

wherein:

Qis:
(1) ~-CH=CH-,
(2) -CH=CH-CH?-,
(3)  -CH=CH-CH=CH-,
(4)  -CHpCH2-CH=CH-,
(5) -CH=CH-CH»>CH3>-,
6) -CRHN-,
(7y  -N=CH-, or
(8 N=Ny

RZ2 and R3 are each independently sefected from the group consisting of H, Cl, Br, Fand
C1-4 alkyl;

R4 is H, C14 alkyl, Cl, Br, or F; and

R8 is H, OH, Cl, Br, F, CH3, OCH3, O(CH2)2-3NH2, CF3, OCF3, OCH2CF3, NH2,
N(H)CH3, N(CH3)2, C(O)NH2, C(OYN(H)CH3, or C(O)N(CH3)2.

13. A compound according to claim 12, which is:
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Ccl dCl .N CHs
or
NC '
Do Ny ¢ N OH cl
— +
/
ol C,‘G/N N N—NH,
a \N’ j(
O
14, A pharmaceutical composition comprising (A) an effective amount

of (i) a compound according to any one of c'laims I to 10, or a pharmaceutically
acceptable salt thereof, or (i) a compound according to any one of claims 11 to 13 and

(B) a pharmaceutically acceptable carrier.

.15, . Use of a compound accordihg'to any one of claims I to 10, or a
pharmaceutically acceﬁtab]e salt thereof, or a compound according to any one of claims
11 to 13, in the manufacture of a medicament for the treatment or prophylaxis of HIV-1
infection, or the treatment or prophylaxis or delay in the onset or progression of AIDS
due to HIV-1. '
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