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WO 2008/ 019968 PCT/ EP2007/ 058116 NON- NUCLEGCSI DE
REVERSE TRANSCRI PTASE | NHI Bl TORS The i nvention rel ates

wo eoosloeo9bs el d of antiviral therapy and, in parpPCT/EPENT7/058116

to non- nucl eosi de conpounds that inhibit HV reverse
transcriptase and are useful for treating Human

I mmunodeficiency Virus (H'V) nedi ated di seases. The

i nvention provides novel pyrazole conmpounds according
to formula I, for treatnment or prophylaxis of HV 5
medi at ed di seases, AIDS or ARC, enploying said
conpounds i n nonotherapy or in conbination therapy.

The humaNONTRWTIHES1 DESIOYERSE TRA KEERIBT ASIRINABUSTORSE
agent of acquired 1 nmunodeficiency syndrone (AIDS), a

di sease characterized by the destruction of the
| MUTRe HiSARIA reR@dsttd e fRdldl yf zﬁftlvirbleth@%y‘ ard,Ge phxticWat,ho non-

t tendant { t
Pl BBt RaRa G It et TOHY e Eroe BRRRE S pafigpsulfor wreating
piuecur lsonuiddoSciencyeViate(dHI Vo omliasd {isdRE)s, Thesywedtiomprovides novel
GUACHE o S O S S BB g
me @mﬁﬁwaw&t ¢fe‘}:R@ mr&wmgj;&?e@ compeuridsyn gm@ﬁ@rap‘/ or in

gﬂﬁggﬁﬁoﬁﬂﬁ§ﬁin precursors known as gag and gag- po
whi ch are processed by the viral protease to af ford

t he rotease rse tra er ase
e ol B REReE A Fiuonrs ik Ly b Pl bent s arayised
ofimiithedeaficicnsy syokleome (AIEYS) Lpdiscase dfarddadrized bo deststigcetion of the
n 3 ti | . i nf ' N - .
RSPy oRi R p ok Cby IREAR i phuRgE A uBALH®
epparfwlistgfinfepfionsh1Y mfediioni ipalsofssodiatad Wiharmredespr AIDS - related
EaAYIE %AR@V r fs?ﬂ&ﬂo}heac‘ﬁéfacépi&@d W?gg’g&% SR% Js%&%&eﬁt bR ralized

crucial viral _enzynes: pr ot 20 and
lr‘/étu%xa%ﬂcmag%a{s@ff?rmné%ﬂgf{tjosss G Montaner et aI

Antiretroviral therapy: 'the state of the art’

Bi OnBﬂccgmﬂﬁbﬁMiﬂlﬂﬁhheﬁstro{hQ&Qs, oize HBV ggrﬁ)mé%ncﬁ‘desfphafeﬁf precursors
nd DA Vyitton Hghly acti getr gvi.ral %%Xh

%%Ihﬁ SBSF B PP E At Frht? 8?es?e|4f é( R \l&r?tﬁasﬁ ¢

protense defersi temsgriprase B T, yepdon Bil e thtegRashad mecate hta'uctural

éﬁﬁ E'?f \}'héglrﬁgc rE: Il%rr%}ﬁ{nc&f th%%%ésgﬁyge%’gmsnﬂé pﬁr&iuctlon of

erap
ey infsgtpyus vinys, Sanydeable pifentplinye beesr diperfed; tawpisis sy gontrol of

hﬂveb yRQEBitiod v irhiledicofddRpmise reverse transcriptase
|nh|b|tors (NRTI') ‘and non-nucl eosi de reverse

co r GOBERYr e Ry ae st i rhn deG e g HIV protease
amd H Virdbeckermtdrgntaspy(J (DG. Mdvaatar yi alEXperdrodpalnherapy: 'the state of
PETER DR B R0 %3’@%%&3.‘?617?* RSl A Wiflon, Highly
Fapi cgrovied. TharpntHAORE) fa( G 1ReBua@9af infiction witlglyman
Neanwedehiciehd vitus & g e Wﬁ’ &MFmalleR 1999 339738640 De Clercq, New

De 2003 6(4):4 g WO 2008/ 0
e*\’/re/wwé\g)éﬁ@/ C@eﬂmﬁrgpt ré\éqall 92%1%20018 1543-1572). Two

genedal tlﬂlbéé@@f@(ﬂld@hﬁﬁlﬁksdﬁwé HEHH) ideuéfledgsudMusicle rétesde th@scriptase
g‘glol? g, Qﬁ%’?fﬁ ganflglroﬁg%g%eﬁgll@g%g/%%g t[rang:rlptase 1n\f11b1?ors R(-EUI'I'CI’IP[FY the
CCRS5 co-receptor has emerged as a potential target for anti-HIV chemotherapy (D.
Chantry, Expert Opin. Emerg. Drugs 2004 9(1):1-7; C. G. Barber, Curr. Opin. Invest. Drugs
2004 5(8):851-861; D. Schols, Curr. Topics Med. Chem. 2004 4(9):883-893; N. A.
Meanwell and J. F. Kadow, Curr. Opin. Drug Discov. Dev. 2003 6(4):451-461).




function as conpetitive inhibitors or alternative
substrates for viral RT. After incorporation into
woreseiweaci ds t he nucl eosi de anal ogs tern nat BCT/BB2007/058116
chain elongation 5 process.2 HV reverse transcri ptase
has DNA editing capabilities which enabl e resistant
f}bglag%?llgo E:X?rgrgge?a'd:hcoﬁ r%:c omde?ﬁdﬁ rrao Sg\’hICIT’I must be
Ouospbntyllatedt piieri toantleyaCUBgWItNRTI‘ahRT nEh@dHr%pdlmdmgi trrp:kmphates
i tidn a?&&ﬁé@ﬁfv@ ﬁlh(ﬂqurl or al@h&iv‘é?@l‘;&ﬁt qgrc)ual §tTa\AlfQir ne
(d4T), udi ne and tenofovir NRTI s
Wép@orf@tm ingp %léfé%a@@s A nyggosidagurings éﬁrr@l%ﬂtqf %t%ﬁm@longauon

prteddi HOV Sevehik eRndiripehse Ak Dmeard&ir%l Vpﬁhh@es which enable resistant

nonsubpst r at e- bj ite, on ver
PR regis hi Bloathr ly ElsAT R e islcoH nalpe ppkcontinuing the
alohgatins iQerenrly blinicklyngep bIRfiEinasde addvudite/(AZT), ¥ilanosine (ddl),

PUSIOFIS 142 s D UL RS BTGRP
compounds and strategies for treatnent of H VvV

i nf eDNFols wesedestdigpiered imiAS9t Ny R Tiyaggpdlopgpg inhibitors which bind
1QEBIbIA A3 Al dbstrabe-biRBinGl sRE 68 thelHEV FQkBe ®hanscriptase thereby altering

n- nucl epsi de rever transcriptase jnhihit
qﬁr&hﬁﬂi’%‘)f tﬁ*ﬁacttws Sies0r e PATMEIRE 5 BEL 1%3?4 BigkieipilfaNon-
ReSeosilld A8 er38trdidriftd R infbitdde p@}sﬁa“cﬂﬁt,s faxerw dDeheetpepti®st®ounds and

i e a S P | B0 BT O Byl 28 oS as-1002

Rolne Nlrrt @ g%k dde ﬁwerr&elea’m@ismmepnasmﬂmhwbhzlwmrs( NNRTIs) in the
ﬁféﬂl’p\ff' OZ f'l#I )4 1J]@§{oﬂpﬁfrztugallj§€5a§%§]3SQ%3(lji’b F}'%gﬁ% éﬁk]‘ﬂb @égé?opments

ove Irt st ruct ur al

P Ve@enwtlterf@yl abaeHreeEinab Rgn 3008 8 (1o pdirhela G. Moyle,
ray embeen bPNBEL N1RIeo 2l Hdydfsd m%@ptﬁms@fn@)bhtbﬁﬂﬁ Antiviral

Vi rapi ne a itial vi ewed . a
EF%%% ﬁ’%@gscﬁ)ﬁ éT'Z K roaimeuth b ity ST Gsde of NNRTIS
hivedices ideqtifiekinythe e slted, dirﬂ;‘f tNRIdrspamels énteelsbea appiwved for
I e ce resistant HYV
{r]atlher%p} %%(]H%géﬁgug‘lgg} faing %&lﬂgﬁnf y. Drug r esi st ance
frequently devel ops with only a single point nutation
i n t hatigdy viepd) as adoemisi dlash of ¢rempqyndeiit iiteRpdgn vipp studies

aﬂfém%e%&ﬂ@éﬂtﬁe Ihﬁ@TIé Iﬂre%ﬂ%ﬂ ﬂ@mrrlgr@@@é dri@hénte bPWRILEEsistant
vi ral di sease progressi

HI‘dﬁFYF“nné éﬂﬂ? dﬁﬁeﬁpéﬂgﬁ foxicity, dBHEFRSISIERR rﬁqueegev dgyelops with only a
xklie (pbmt Eu[tatlcﬁoﬁl th€RITN.WhiM @fnﬁiﬁhﬂion tiheﬂtpif fith I‘ER'EIS, Peasd

m ?' The e ckt 5 are le1 d? n | |

s tg poteRt ’faymagg% r 8W5rcf 186 P é‘t iSONS ocﬁs[e%sr?
pmgmsman,oblgm@canaﬂlecapyunepm&mm rnglaH VRvM. gsilickdsir. Soc. Clin.
REBYEDI. 29% ?’]‘{DE‘?OQE 9@)11@@ l%} gk cg kg%l's a?ec'ﬁétte?fgétlve in all patients,

varl ant protease and reverse
peisREdlyi e édvelrs@é??étlp@mﬁ%ocauh@@dthﬁ &pidyrenrodyqpg HIV virus

whd froa&t ddebi Mt @d@inpshutaht @ yr@ﬁsta@ﬂ%rlﬁﬁmﬂzﬂﬁ ]t-)épe g)rotease and

occurring resistant str.ai ns Y dV\D 20% 14
BESPEBIDDTPHSES 1 16T ?W%}Eﬁ ser\dryigshyiEy dgtty agaist wild type

dind cdm@ORH ocherrivly resistant strains of HIV.
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cCtd Cl laa R HM3 I|Ib: R M 2a: R=CH -6 2b:
R- CH2 -0- SO02NH2 2-Benzoyl phenyl-N [ phenyl]

W0 a@stagvsgle conpounds |a and | b have been shownCT/EB2007/058116

inhibit H V-1 reverse transktriptase (P. G Watt et
al., J. Med. Chem 1995 38(10):1657-1665). Further

screeningngntlgkgﬂmﬁfl?;ggtggrggungg Zhg.af benzoyl

V00 1) 17982). P. .Bonneau et al. in US 20060069261 " Me
publlshed March 30, 2006 gf.sclose 4-14- [2-(2-

benzgyi ﬁpenoxy) acet yl am npix phenyl } - 2, Z-ainethyl-but
-3-ynoic acid corrpoaamlasc@*h ich are inhibitors of
HI 'V reverse transcriptase. RER H Me (Het)AY/ O

(Het) ArO O Ar~O R RGN & s®npS02NH2 - H 4 50 X =

NH, O S 6 R = hydrogen, h gen R = chloro, brono,
al kyl, cycl oal kyl al koxy Pyridazi none non-nucl eosi de

r ev eQ %nggﬁﬁﬁg@ R fﬁ%nkm p[%ﬂl‘?([esco?i“ﬂ?)%\ﬂﬂs Pf%lhmmg 'bg@ﬂjshown

cation

fq llnbdml\lﬁlf\éﬁ rz‘@rseztmacrmﬁepe@ G. Wipatt eyl b Med. gfem; 1999,

58 15’}1 lbék57|0ﬂ%5p NEMeher %%%ﬁéﬂufﬁdcﬂ @Qtdﬂ%’oﬁ’fbo%ﬁds, 2Q0%.benzoyl

ghg}y WW - IFEHY?]S%%J@"%?G, a%ﬁ‘%i éllﬂf%‘at ! ]d’atlve W which also
rhdlsisddkeyver@Hiranscript3sed]. H.NClaaieazb)- Med) QéenA00AUC(003V8e182; K

R Sﬁ?sédr gf@fedp&ﬁ‘%ﬁ 2'06‘('5‘{15{&? 905 ﬁ%r@ée\%%b{%r et al WOOl/17982)

| SC
RoBorpgau eng 2134 3000eehoval ptnblghedzmh Hna0lydiglosp - {@u[ﬂn(Z—

S&nz%gl %ﬁéﬁo%r) §*e‘g? HRhbE3hE ﬁ\@ d11%Q91?99315§§%ofc alcﬁldcoxldﬁ?)%nds 3

compou are di scl ose
shichgretmhigitors 6 1}V §Verse ransgpiagp) 722, 335. 20
Phenyl acet am de non- nucl eosi de reverse transcrlptase

i nhi bi to{s 6 have been dlscFosed by nn et
imods”S: NN 20050230 Wed A(rf:t
and s Fer¥gtreating roW@ral i nf n @t SO,NH,

phenyl acet ani He conpounds have been di scl osed by J.
P. Dunn e# al. in U S PéabkrtdEt®.8n No. 20050289880
publ i shed Cct. 27, 2Q05hydrbeen Wh2®08/ 019968

PCT/ EP2007/ 058116 4 R'=chloro, bromo, alkyl, cycloalkyl alkoxy

Pyridazinone non-nucleoside reverse transcriptase inhibitors 4 have been described
by J. P. Dunn et al. in U. S. Publication 20040198736, filed March 23, 2004 and by J. P.
Dunn et al. in U. S. Publication No. 2005021554 filed March 22, 2005. 5-Aralkyl-2,4-
dihydro-[1,2,4]triazol-3-one, 5-aralkyl-3H-[1,3,4]oxadiazol-2-one and 5-aralkyl-3H-
[1,3,4]thiadiazol-2-one non-nucleoside reverse transcriptase inhibitors 5 have been
disclosed by J. P. Dunn et al. in U. S. Publication No. 20040192704 filed March 23,2004
and by J. P. Dunn et al. in U. S. Publication No. 20060025462 filed June 27, 2005. Related
compounds are disclosed by Y. D. Saito et al. in U. S. Ser. No. 60/722,335.
Phenylacetamide non-nucleoside reverse transcriptase inhibitors 6 have been disclosed by
J. P. Dunn et al. in U.S. Pub. No. 20050239881 published Oct. 27, 2005 and methods for
treating retroviral infection with phenylacetamide compounds have been disclosed by J.
P. Dunn et al. in U. S. Publication No. 20050239880 published Oct. 27, 2005; T.
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M rzadegan and T. Silva in U S. Ser. No. 60/728, 443
filed Cctober 19, 2005; and Z. K. Sweeney and T.

w@Rdosa199es U. S. Ser. No 60/ 728, 609 COctober 19, PCD@B2007/058116

These applications are heneby i ncor por ated by
reference in their entlrety NC X, ,0O WINRSRq (7)

Wrz'gldégfn and%’ Fﬂv 1n2(9%6é 0/ %bé{él.’)e]tl cto 1%6 a(%()%oa dZ. K.

di"s¢ ose | ar eriy Ves
Fweandy emhiﬁ o&thLalnmhIs Scentle ﬁ(i)/ﬁ@&ﬁ(ﬁ?e@ttmherdﬁ, P003d Tihesetdpplications

SHAITR RYH 1c 1) J0RRALPRARE, @Al o rodul at or s

espeC| nhi bi tors ereof . Pyriazol e conpounds
whi ch |nh|b|t H Vv reverse transcrlg;ase have been
disclosed. L. H Joge 2002085860
publ i shed Cct ober 31 emmw jgﬂ%ﬂq Rparati on of
10 aryl oxy pyrazol e der ives ag reverse

transcriptase inhibi ®ps for treating HV', H L.
Jones et al. in W2004031178 published April 15, 2008

te Ptegtr{ ﬁg)%gpa OSE%@l{bﬁ%&ﬁ%fb@ 5&_728@%% . (?n%gfz; aq.ird],isclose biaryl ether
Mﬂ&ﬁmgkﬁ&omﬁﬁsitﬁ)he dordpinidg thah wlrﬂ&()b,i,ndenthd dnegime reverse
' f I i V reverse

T R N N At
v02004031178 publ i shed Aﬁrl| 15, 2004 entltled 15

" Pr e Buinaele spmpeunsisrdiidl whabst HMravorse tagscripisapegttieen disclosed.
E.C.ilql"]to‘i’le:lC &1l kh WORSH208 3380 fubBMSE Bctoter 31 Q@Dpé‘ntﬁﬂﬂ "Rrephkation of

gﬁ% 004029042 %rr | i shed r. |1L % HIV". H. L.
Reale dRTy Ve RS e LnstiRRoedrhibifpLs oy geating

ftatek viatliiv 6/30&804!061/9[8%&1&15}&63@’1‘11 ps,as)es ientildali "t Koe para@drdof pyrazole

3m1c%s foqqie?angéglgg 1r61’1‘le%t1c{n|s gpAP% 1ce . \/{7)(5%({4%)9 Fld78 u]%ul%hsﬁled April

erlva Ives
&5 w@%@ngéed rPaerzeatiqn efgerizale; d@ruvaiwes Aol havetse eransmeiptase

HhititoYs" Pf]eEHJN?JEls oIS, W@ido4b'§ﬁ’7i3 nglﬁs‘B‘é :ﬁ?ﬁ 153%6)4 éftled

pr epar at 1 on di scl ose @\)‘gr azo .
| FiEPHREOTHPAPYrRiolRd s atives AS rq@@a%agests oy Hby stk diseases”, .

Bhrtbaltalﬁdg\ﬂﬂomgﬁﬁ@t@mgmzf%mﬁﬁu@@}i&m%ﬁl %1_“ 20042 @’@@20040408 entitled
| e e 1on o razol es .as

LB P poree = EERS FaAines mbior, anges C. Corbau
20040 TMO57002001 424 IpuBkqbice ferar?2] 7, 2004ereitled t Pyerazole derivatives useful
af TeGHe! ﬁ!lﬂsgﬂ t%ge 1B)qb%9l %%r t]ré/a.?lllllglete(% I%E?] I?IECCF%?’Sanfi (’glrrleir use,

on- nucl e0si be rever se ranscrlp ase i nhi 'S Tor
fqremlart@alﬁ reedtpreffargion” @l déscldes pyragnde caspppsls whathgnhibit HIV

}gq,elrsegtanscﬁ $Re.di scl ose pyrazol e conpounds whi ch
I nhi bit RT. M J. Genin et al. Med. Chem 2000

43(5 034- 1040 0 S .

et b \%’ % Agech el RV Th e rh@hﬁ n@?cs G2 entited
thtepa’rtmonT h@ymaim s HIVIvewtde@ranpdriptasd éxshibiooe| arcljrpauf@sal. in
fih oS R PRUEPL Bb el Y P BARIAT bl Mg By REble derivarives
conpT-nsdcbspfe ravergdnpocniagdeoibdprsdor e fignmdng of HWOdisorders and

g&ﬁﬁés@&cﬁ%@ﬁerggﬁ éﬁ-ﬁ’%ﬂ%é@ﬁﬁ}ﬂo@e compounds which inhibit HIV RT.

M. ]J. Genin et al. (J. Med. Chem. 2000 43(5):1034-1040)disclose pyrazole

compounds with activity against the delaviradine resistant P236L mutant.

The present invention provides novel compounds which show potent activity
against wild type and mutant HIV reverse transcriptase. The invention is comprised of a

compound according to formula I
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5R i0~3\ ::xx ;A ARI NXNRRRR A A2 A3 AM
wherein: Ais selected from (i) A, (ii) A2 wherein

WO 2008199682 and X3 are i ndependently CR3, (b)POnePmn7/058116

X and X2 is Nor N-->0 amd the other of X and X2
along with X3 are 5 independently CR3, (c) X1 and one
of X2 or X3,are N and the other of X2 or X3 is CR3,

(d) one ok X1 and X2 NR5, thg other of K1 and X

=&Y 3 t hgs4

a sf%gle aaﬂ ﬁl ogz(lv)pr er
and X5 REWR5, the ofher ¥ Nang*KONFS™}( = \
fluorine or hydrogenr®_ 10 R2 i hydrogeanhangenR
Cl.6 aIkyI C3_7 cyc aIkyI 6 hal oal , CL.

al koxy, or Cl 6 aIky'IAsquonylgiL 'S phéﬁgl A
substituted with one to three groups independently
sel eghedin:n each occurrence fromthe group consisting
of hydrogen, hal ogen, cyano Cl.6 aIkyI Cl. 6 al koxy,

Cl 6Aq9%?e%te:ayflr01§ nzg Atq’ggﬁ AV Gh Wil %lno X r, re ahd le Are 1n{i%pendently CR’,

@T)cﬁm Oééfngn@fﬁ gN of Nfﬂ)andhb@ptbgeﬂf X (and)X ) @ng)»xyh X are

{ride Pénd@ﬁtl@Cﬁb kexy! ar(d (YI)e MZQQ%’are(N)an&IMPr &MZ)Oer(ﬁ i8CR®, (d)
m n Vi i) ylsulion I 'am no, i)

99%19%( 9(116&?5 lﬁNtht eeﬂ)ermm a%@ hlé@ﬁ and the bond
Béﬁ/vleémX" lnyd X%J Q%ttsirigw shdw{itinAS) rtﬁ (119 thﬁeeelﬁ s bf Ktignt X° is NR?,
[ ndce;E qct&d fromthe group consisting of

5 @ Cl. 6 al koxy, cyano, nitro; 20 Rda
and R 4b are |ndependently hydrogen or Cl.6 alkyl; RS
i s hRdisdlyennepr idrBge; kyl ; R6 i s hydrogen or Cl.6
al kyl ; and, pharnmaceuti cal | y acceptable salt thereof.
Conpqu fd | I
r eve?sm!‘?dgr% elf(l: ?{a&%@e@gﬁ%@l ZL{%(% ? %lgélgﬁa@ﬂ%ﬁ%ém @i Nlkoxy, or C..
pflEieHtash and treatment of HIV infections and the
treatnment of AIDS and/or ARC. H V undergoes facile
mut afi Csrlfheﬁﬁ subsitged etithonead ehreegmlup's ﬁ@lej)e’ndﬁhﬂ)ai;dk&tédlﬂl each
2008/ 019 CTI EP2007/ 0581 RIS levl Ik
SUSEEPtS ?ﬁnﬁ eg‘i"é‘l’tcﬁe?%m;% %roéﬁl}’r e r%"%%"pg b Cro alkoxy,
6pthain$1kyl'ﬁhé(“eor¢p@@aﬂd>é of formula | are useful for
treating patients infected with a strain of HV with
at | RAglin@enddl QLRI GAIPROED AL thY BoublbHSisting of: (i)

The present | nvektl on also rel ates
hydrogen, (i1) hydroxy, (1ii) C,. alkoxy, (iv) halogen, (V) NR

—_

“R*® (vi) Cre acylamino,

(vii) Cy-6 alkylsulfonylamino, (viii) cyano, (ix) nitro, (x) NHNH,; and (xi) phenyl
optionally substituted with one to three substituents independently selected from the

group consisting of halogen, C, ¢ alkyl, C;_¢ alkoxy, cyano, nitro;
R* and R* are independently hydrogen or C,.¢ alkyl;
R’ is hydrogen or C,.3 alkyl;
R® is hydrogen or C, 4 alkyl; and,
pharmaceutically acceptable salt thereof.

Compounds of formula I are useful inhibitors of HIV reverse transcriptase and
afford a method for prevention and treatment of HIV infections and the treatment of

AIDS and/or ARC. HIV undergoes facile mutations of its genetic code resulting in strains
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conposi tions containing conmpounds of formula | useful
for the prevention and 5 treatnent of H V infections

wan@si®es r eat ment of Al DS and/ or ARC. The pr eBETEP2007/058116

invention further relates t® conpounds of formula I
whi ch are useful i n nmono therapy or conbination

a
WI'} r d&)&éeg\d usc%“'pot 1ty t(} glse(rea YVYIﬁ’lVCeLH' tt[hetr%‘pee}lgc ogtl%r}so\;fihg ézampounds

af foompburrde u@étdcﬁoldurwgmg (paifl@rtmmlf@ctdd witten efrain Rf HIR2vithRg least one
RfatidioR & witd LoheAvt 0

X4, t5(5 gﬁ’g r%s dvgs ng‘wu her ei nesgﬁgl\rllgétlon%o Iié%geé t&
BRPPoREPTIsEPBINI B evBPoysh Of foryila hesehl ferdhe Prevenﬂon and

gefthidnt bOATV aife@id6Eatd ﬂiéﬂre@ﬁncﬁft QY deg ahdy ot hﬁcsm%ent
ntion. In oth rovi

of the e nt

Bt BET T4 8o OpwRuam ofTATRsE R “BidRT S g therapy or
asrebinatdn erepdpycritH g‘thdleintneldalragérﬂs.n t he broadest

def i niti on provi ded in the Summary of the Invention.

15 T, &Bﬁ%ﬂﬁ’ﬂ reg JrWeﬁﬁgrp #hek@f‘é %%\}1 e{ &%]ﬁodﬁz‘]
provi de a conp oun COZI‘ é erei
perordjing tsg@ﬁmUHdl Vdgeéﬂn 1R 6Ra|R<y |R K, éy e‘)b 248, Ap X', X2, X,

ﬁ%,_)@Azﬁlag 'ﬁé‘éérlb&fﬂ?(ergh Qggvé;?e proke R%ddeﬁﬁed l@&rem’%ﬁovﬁ%efers to the
X.,. X2, escri be erein .

A R A AT P%lﬁ%ﬁé%ﬁfrﬁ Yrppamql e ogpten. In

bfhep eabodiattng m@ﬁﬁ@dlhdow%bmaﬁtd pRgeritdn bashramhisodiment which are

n%t eXRlICIg df:fo neld Eaén tE)lF%roaélg% dgﬁgglﬁp groxade@ 1];r:1 é%:]gur%r SF entt the

froenuém | wherein Ais Al. In another enbodi nent of

the present invention there is provided a conpound

acc Of@bﬁ@erﬁﬁbcﬁ&%ﬂﬂ-ﬁﬁhé f’é@@ﬁ ‘?ﬂvrénfbﬁ hef2is PRShided a %%nl?(ﬂgld

X3 are i ndepenpdent | anot her enbodl

ﬂ%@f%%gbﬁ%mill?\léﬂﬁf‘aﬁ R hﬂ?‘/élr?&enpla%%eae@l & E)én%bwaloalk‘/l or Ci6
akeoy; dhag' iR, RBy R R, R whene) m, A3l 842, XX X* X2 xinghe X8 described
Ere mdependently CR3, RLis fluoro; R2 is CL.6

Y1', Cl1.6 al koxy or hal ogen; R6 is hydrogen and Ar
i s 3-cyano-phenyl optionally substituted with one or
two browgeriendedendsn ithe medeat inventiorotimetvab prpanied agparpound

Q&grﬁ%ﬁ)ﬁgﬂngpa!lk,yﬂﬂﬂﬁglld}@ot her enmbodi ment of the

present 1 nvention there iIs prOV|ded a compound
according to fornula I wherein Ais A2, X, X2 and X3
are I gathodjmentf trepresent inversion theee is grayjdsey cgmpound

ehtbedifg tdRBringlaindic@ga i9ad. Ar i s 3-cyano- phenyl
optional | y WO 2008/ 019968 PCT/ EP2007/ 058116 7

zglbzyt geng)tt orsm q%);& e[ o? th ﬁse%gma%&io%t%e end }é{f?ﬁ c‘ompound
amwvotdieg tceﬁmbmdlarie/vher@ﬁ A lla A2pndSEnX’ antvEndre arlﬂeptr&ieetly €R’.
provi ded a conpound according to formula I wherein A

I's Agy ar%?ﬁer%ﬁn%lilrﬁgnt@ tﬁcspr%!seﬁ{ iVeRior tIE@rqu ER%HCR:H a$bmpound

and ' 5 X2 al on% are 1nqepenQen
according to formula whereln A is A2, X', X"and X" are 1ndependently CR’ R'is

fluoro; R” is C, 6 alkyl, C, 6 alkoxy or halogen; R® is hydrogen and Ar is 3-cyano-phenyl
optionally substituted with one or two groups independently selected from halogen,
cyano and Ci.¢ haloalkyl.

In another embodiment of the present invention there is provided a compound
according to formula I wherein A is A2, X', X* and X are independently CR? R' is
fluoro; R” is bromo or chloro; R® is hydrogen and Ar is 3-cyano-phenyl optionally
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I n anot her enbodi nent of the present invention there
is provided a conpound according to fornula I wherein

wA2008/08®68 one of X1 or X2 is N or NO the ot heeT/@P2051058116

and x2 along with X3 are independently CR3, Rl is

fluoro R2 is C1.6 alkyl, Cl.6 al koxy or halogen R5

su StlFQ(ECi ‘fﬂtQ%dr 3 %] %%?}Bérnde evr\léerét¥y056%§{%?§ d%n g%elzr? F)ga/alno and Ci.6
bébékﬂed fron1ha|ogen cyano and Cl1.6 hanaIkyI In

anot her enbodi nent of the present invention there is

pr Ovtﬁﬁ%t@er%%m%ﬂﬂﬁ&t o@ﬁ%oﬁrgéeﬂgmt\/@ntﬁcg{ '[IEHJ’CQS hrdMH%H%' BnfPound
oleorX2|s he ot her_ of

asarding oy osmgladiwhersem Adis 82 ?We?féﬁd’é iy Nera\-Orths %ﬁer of X' and
&P wlong with2X i ase Heperiekty CRCL. 6 al koxy or hal ogen; R5
and R6 is hydrogen and Ar is 3-cyano-phenyl optionally

et art o1 Bt e R e Bl allmpound
afcordieg mbsmnta liwheeeit iAol AZhenceofi % qurovs H@d N&Ct; drpeberdof X' and

%‘2 QL%Q 'w"& )POaré H{d%ﬁérﬁlehw\ﬁﬁg Gins ﬂ\ldrg 12 QNaIK CXlﬁli%B)g or

x2aon

b@legqmaea%aeﬁthwrm angRAr jisg3- ﬂfaaerpélenr@pugné sybgitgted with one

BF Ay roBFs AAepdRAchty sty TR haBer/\tydn® add €Y amatoaikeny |
optionally substituted with hal ogen, cyano or Cl.6 20

hal | k tot bstit |
oaoof i SR DERT bl Rlsied® PRI “gaound
accoodipp tnfdrmatdortireig At ie ARoomaudfX lordies Hiom NAQ, sheAsther of X' and

m%?%;gwar%@ Ll TR N
Bilagtre RbandiR® isthydragemend érrwdﬂﬁ*@ﬂtph@flyltom@09¢lk¥§@httltuted with

h£1‘é b%otcﬂ%% hhl%aﬂl&ﬁ%bt%&t}é c’iﬁf@%@@tue&5 according
rmJaIv\,herelnAlsAZ 1 and X2 are N and X3

. In an er e i ment of the present oﬂ;éent' on d
ther ?I?t‘b‘?r&m d’ gepto ﬁ&f RYFI YRR G S PFOH Iaefofnpoun
miterdingltoﬁfolrmul%z whanen Xlis aAndonofat er X dany oXN-0s tHeR&herRIF X' and

§5 along 9\{521 )'§ aRgﬁlng&]degtl?bgy 1sqsl'u(éroaﬂ{k1? )él)ﬁogcg lhlﬁj AEER” and R® is

ogen ‘an
bpdrpgmmncyAlsw BSQY FlltlQerChW\PPhth@I}’ @gb;emltutg@/ mrtg h@]rog@j, cgano or Cy6

habag 11%{&61[83{11@(:&&&51&%5&}5@&0 30 substituent. In another
enbodi nent of e present iInvention there is prOV|ded

a cofpound rding to formula | rein Ai
one. RUATHEeTRaTbgdimsg!dy dhepseeat @ﬁsnt%t%ﬁge i P{?&Cfs,d a\fempound

20Q081i0d POBSMBET/ VHRZ2O0 A 1@3816163 ofX'R2 X’gs IR’ JGhabthyt of X' or X* is
. &, al.koxy sor an »ar e .hydrogen and Ar

Ei_é) c%?alﬁo bhe ﬁj‘]nT c%%{hleng Py sgg(stlﬁﬁl{%l b g&

hal ogen, cyano or Cl1.6 hal oal kyl nmeta to the cyano

substri anesindr embodimettied thesrbesdl myentict theteds praygesdta compound

hRURIhA RIoRRRIA Wiferh ik A0 BakOIPRUN R REG@IEI NG € O

f or nul wherein Ais A2, one X1 and X2 are N and X3

is CR3, is fluoro; . R2 is brono. or chl.oro; and

R6 anawF%frr@éwdgﬂﬂmf thesprsseeygwsnwe e lbbmwﬁ 13y C;?mpound
s¢tbsdmg t foemwlatIhvitvadin geis A2cyane’ a1d Xlaré Nnaldoal ik YR’ ne'tiafluoro;

RO;s! 1-6 aﬁ&?@ 6 afﬁ%)sqtf o} Hﬁogen, R’ and R® are hydrogen and Ar is 3-cyano-phenyl
optionally substituted with halogen, cyano or C;_¢ haloalkyl meta to the cyano

substituent.

In another embodiment of the present invention there is provided a compound

according to formula I wherein A is A2, one X' and X? are N and X° is CR>, R' is fluoro;
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I n anot her enbodi nent of the present invention there
is provided a conpound according to fornula I wherein

wA2008/08®68 X1 and X3 are N and X2 is CR3. 10 | npenariver/058116

enbodi nent of the present iswention there is provided
a conmpound according to formula I wherein Ais A3, Rl

ks ni§ éArﬁ a[kgfl ?2 )?. kﬁ)X}? éxh %enyhi 1 fefrglhlggr)é%% %nLﬂ Rr 15\%‘ yﬁho phenyl
haﬂwgﬁm sulssyiairied with Galogen, kahroadkyil s hmbdabkyl oretarte tieygroo
SHRgtdehpent. In another enbodi ment of the present

Invention there is provided a compound 15 according

to formula | wherein Ais A3, RlLis fluoro; R2 is Cl.6

al kyln ar@ih%’ egibegiyeryiof thepresahinverionstheizds Bepyifleddroppound
h&oatify &NRrMRMYh@@hiA0BAR| ynsxbatd X Uire dr smid X’ 1|§1 @Régelﬁs fluoro;

Cl t t t t
RY A Rerher bbb R AR R ore THiodsh abd ATy S e Gy gty
subspruved Wbl haloganppuncdr acdaladllytynta t6 drenayhso $ubstieret. n
Ais A4 and one of X4 or X5 is NR5, the other of X4 or

X5 ﬁpaﬂcﬁhg'(err@odﬂqé}ﬁ%tfltﬂé r@&ﬂ{ B%Enmgfeq? fovg:fed%h:%mpound

present 1 nvention ere i pund sel e rom
pecprdipg to fggmule Ivdpren A is A, g‘le@n oftrﬁé?a@%o@ iGhent  of
the present invention there is provided a method for

tr eatd it ei’iﬂb\édhﬁérﬁ@f klw'pre@ht pivevesH theg 1§1f3ro|v|ldéd a compound

fect ARC, 25
PG R B A S B b RediCg Mot Liadikosy or
hilegapend Ae asl 3- g/yaebfpéuehylw@uanmyrmbﬂftuad vathnipdeged, cyano or Ci.6

i A Ao v L s P VI A T R

descri bed herein above. In still yet another
embobil #siperembodEmesited Eint Presepb MR thereds PEVisied i c@arpound

fcardi V@Q) fok@UlatINaRt &R BA3HRMs Iﬂ'&f)ﬁﬁ lRl2 - OFf 6‘%1!1kyﬂ3 fG‘1V Mok Br
knfection, or treating

@@ 7% & RgVAERSARNE AL it nglofrz?eay RsSon i Swesioflardhalogen
@mhb@ﬂapghmbmawhyaeﬁd&ﬁkwMﬁ>ammmmmnmf | east one
conmpound sel ected fromthe group consisting of HV

pr ot E?%n%tﬁé}%ﬁiotd%éqt of G EQS1 LGN ERIE iL F%@?&H'%ﬁ%und

i nhi ors, non-nucl eoside reverse franscr

2008104 90bsMPET/ ER2G0 A i98d 1nd ong of ¥ PbXt@ , thersher of X* or X’
ant@goni sts and viral fusion inhibitors along wth a
conpound accordlng to fornula I mhereln R R2 R3

Rda, g R5, RG,

x5 xIn stihanother Giberimia oR hear By tonbt s 4 C%leound selected
oot hero eebodi ABDE 1.0f the present invention there is
provided a nethod 5 for treating an HV infection, or

prev ét N9 @0 é}%bodnqlf F&{ tRQpl{e%nttugv%ﬁtlbxﬁl %%:Aé E}? ?\ﬁdé&c?lethod for

CO adm ni S
ére@tm@pléﬂf indesttioy, @fﬁre‘@mmé ap BV rinfeciidn, g frsating il DS or ARG,

Q(S}HPQHHQ a(ﬁﬁ n@s%ﬁrgg tt)raqms{ fﬁ%e@ﬁ e dt %Q§ér§ﬂ5édﬂféalﬁf effective amount of a
I dovud an1vu |$g danesi,ne,

Sombeih CO]?dé%g:tlol BE® Ié“ﬁ@fql%g Rnl.*a#uns B eﬁn%rﬁ\zl A2, A3, A4,
REV AAINTEX’, are as described herein above.

In still yet another embodiment of the present invention there is provided a method
for treating an HIV infection, or preventing an HIV infection, or treating AIDS or ARC,
comprising co-administering to a host in need thereof a therapeutically effective amount
of least one compound selected from the group consisting of HIV protease inhibitors,

nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase
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del avi rdi ne, saquinavir, ritonavir, nelfinavir,
i ndi navi r, anprenavir, and | opinavir and 10

wendoswiass de al ong with a conpound accordi ng tpCT/@PI0T/658116

I wherein R, R2, R3 Rda, Rob R5, R6, Ar, A, A2, A3,
A4, X, XZ, X4, X4, X5, are as descri bed herei n above.

1nh1b1F06§/| R E[TrROdI i nt Vlra Pushdon{)lSEL%r][orsl (i/?eg?vté{t/lrg? C(t)rrr]lgcr)und

acrcarr.bng thﬁoamelarIanaerhosFt R RGBSR WR RMAY Ae]omgm@,.megx X% X4,
?{@'fﬁ-”nhéta%ééaﬂb@dﬂé}%%ﬂ% according to formula |

wher el n ) Rda, Rob R5, R6, Ar, 15 A, A2, A3,
Ad, X , X4 X4 5, are as descri bed herein above.
In’ sin sl veharather rRIT tot Preprat prveRi thierRia RTqvested a method

fdrereatihgaPHOV iiffection, oEpRO¢htin@ran I-IH’\/hinlﬁdchbﬂ,g)rl'tﬂe\s(Uﬁ%)KﬁDS 6r ARC,

t t host f ect t
BPases Ry Samdoded Y it hdtonh Brdbf Mg amount
nileast boacaoppardeslet ®d iidnd theypeuHtdhssongpof ddamgidine, lamivudine,

mﬂlﬁh@éﬁé glh'ﬂ%ér?e %@%ﬁﬂé‘ qﬁ@ﬁf}%%&g’ Qirirﬁgﬂ(})@ X@Vﬂr% neyjrapine,

ddavindine, xgquingyir, ipnays, neliravis ndewein yeprenayibiand dgnair and
leﬁruyeﬁd@ﬂ@ﬁg@rth e@%baﬁaﬂhccerdlhgeo Rr@SRNtWHAMAR' RN R?, R™, R™,

oghoar A ATAS P AEs R L8 o e inatre s o

exhibits reduced susceptlblllty to efavirenz,
nevi ragiaikeer@mbabeirastitrod ithrep resenpinventivgn therd isn paivaredragnahod for

EARAE RAOREE AL YA el v

x&minigering acampaieslociwdgte feinmlabwyherein R, AR B‘ra R‘“’ R’ R’ Ar,
ﬁﬁbﬂﬁj ARl }?f Xphﬁ Rt e Rfe ak BXS%HE&CPH&EB%‘E@V& s provided

a phar rraceut i'cal 'composition conprising a conpound

ac ¢ or di Pl fr %rrn !11%;@'31'[ ofa\ re%ser?tié’zve%n e?%%rogﬁﬁg étmethod for
[r&fﬂﬁtm@ H@VQa\feErSe&fa,ns@ltﬁasﬁ i Ahostrinfdtted efith aTdﬂraudefr HISEeXpaessmg a

?qr){g{se rﬁ{l?c%rly as¥ 131 g%gsq )?glﬁ_rblilel,lltgtl ! e(]g:ogrrrl Sar ?c} @Pg Eﬁ{/ cgmé)nsmg
&mmelmmmmdmccamﬂgeai@rmdelwbmrwuhdR ,A& REURR, R, R®, Ar,
h €A, (?3[ 4, R X(ZZX Xan) are e al H@sch d‘ﬁér%nrab@@éj ‘at | east

one" & used ’interch angea erein

2008/ 019968 PCT/ EP2007/ 058116 10 It .is contenplated

t hat [t ¥ié apthprgbesHncpiealdhe BegemiepenHomEie ol Pappessregrethod for

trrrulflﬁﬁgrﬂrvhemséafdnycrqﬁhse\r@ahogqmt@@wlmms&traﬁu@ﬂHasexhlbus

{{sl ?Cgoal kﬁbﬁ%\%{ %C%f%wlgl}slz,%aelv]g l Ig}’l?e tglgaeg rie comprising administering a
é@hkmyhddcgﬂdmg wrfdrrhile I whicesin WheRd, R%a“i &R’ RE| kslAT, A2, A3, A4,
g uf er term as in
e"Eetngl g?kyl aEéggdcegjh %}Q{r%gf‘%%}z@ 5 this is intended
to refer to an al kyl group, as defined above, bein
substn %flﬁﬂe?i e\mhqﬁilf@ﬁé ghe Rrggsns iyeRtian idsteds Bevided @gpharmaceutical

Eérﬁﬁbsﬁtﬁkﬁl gh éi&ﬁ{d AHcHAMRGoFb R a 1 WhESin RER? R?, R*, R™,
a

3{5{3 oAHeA? {l y?( ?{fg& ?I}Cﬁgﬁnagal)% r?q,rucgc%pwnt or diluent

|ncludes benzyl , phenylethyl and bi phenyl . An
" al k¥haphmneafk yolr “an”sendity :a;l dsydl hgremupferm\unra @r ange bbthhwnentity; for

g’kaﬁi[}%@ Py C%%Iﬁi)lﬂlpatré‘zfgl%gghﬁe or HbR %ﬁﬂt or lltrlgelsltjgl?escompound As

roxyet dr oxy
1uC@her@fx1}Sn‘r‘ef fgit Pk | nelterrw rp@@pyrnd ‘2t legsd P ygaatbglused

oS RidppsspRvIL VI
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2- (hydroxynet hyl ), 3-hydroxypropyl, and so forth.
Accordingly, as used herein, the term "hydroxyal kyl"

WO 30089e968 0 defi ne a subset of heteroal kyl gr oPEEEP2007/058116

defined below. The term- (ar)al kyl refers to either
an unsubstltut ed al kyl or an aral kyl group. The term

(het 2ont pla&:d tﬂah[%ﬁ.%ﬁefi‘/nltlons b68 heretlnhr%ra e ap%dec? fo form

a het'et oaryl P group Pt o ar'omd
rlefneicalyt wleamntaoyibimatioas, hetlea&)‘%lnﬁykoaj;kw 7 “‘f@nallvﬁa:térowl 7

ﬁpltalk%@{éra/cydg&a% Alolibor S UNRSGURIL | dn RS RLL DR Y erm

Q cl'rcunst need ccur, ” Y
dekdr isptsechs 4 WM89W1%§919H@@ erphayia pbﬁ@ﬂ%l@)én for oh‘/droxyalkyl

eHig ﬁlﬂrﬁl:f'éﬁ@éaotﬁ réfeEtd &h a’ﬂ(‘ﬂ gt A EgiBed AboVR] I6ding Subd@@%ed with one to
or ex

nal nmean that he .bond
RS o SOP L rpabe R TTer e b P RET S0 Red bl 6t Sample
i‘prenyd by sefeed ©,andtiybfeup hiving opt & twangdsnylldubstithergs end thus

Iiln%H}deg pgjlzgp gﬂg{yﬁeﬁﬁt %éitbggiﬁ &I SA?I? Oﬁ@yleﬂﬁ%u glﬁ%lnﬁy arl] zﬁﬁyl %?oup

resen 1 on ‘1 NC %
@\ubg ene tortworalkylamibe ndkstityentsa “lydsesyalisgiindgles 2-hydroxyethyl, 2-

it 9)?@51%’1 lt(l%/ci?gxﬁletlb}q gm@tﬁyl t?(;bé@ chydré)@%uﬁll,%dlhydroxybutyl

tit uent S
%6h eranet 2‘3 3r§ ARORPP RIS ifeRb f\F%OY lélghlsaw%herem, the term
hleydeb;a/atkwes tied coelafi s uOOTHD Rk t¥rodkgBEdLPOdEfinkY belae. dfhe term -

the gart to resent .inventi
Fii it IRk ob Ddef Dt R PREGS Mo e e serpughgrerodanyt
beﬁmt)lar}ﬁ ceferato eitter mehhd doh bgiesmnd g upatTdwitadns " (haeve) atomatic”
t. Standard reference works
‘??I ng @Ntnuh éﬂaa@hg O%F) prl nci pl es of pharnmacol ogy
[ ncI ude Goodman and G | man's The Phar macol ogi cal Basis
of ThEWssaYt ioE soptivgaly Eacans atpsapwaueyty degshsd sy e or

binGimstNRWnY it 08Q030t-0c ARy asihh 8@l SRipEHH 3 Pu B tHs@inces where
thods known to those 8f skill. I}{vahn be uti I|2Ed in

FFTR BT ERBCREReAP iRl gV fbihgey ot For example,
poefomal lechdiahans dlas thertsbndehinoslsnay eotdegeesehigdnd that the

N(?Stézrelhg(gjé ﬁllclnlfdgﬁ%%lg QB Bﬂg%)s lgond%o whi ch reference

ovm hg cription and exanples are
obtai nable from commercial sources, unless otherw se

not edhe Mo B@tiongdeedparrrrpanthe H9ad TEy o maxnagdegrdasent, and

FHak &e&?@&iﬂtioﬁ&lﬁ&lgﬁhs sWRRL BSIbIE, rbr@nﬁl@ BBadd. i1en @Lllbsﬁhfeﬁﬁﬁ designated
Or In

@eﬁﬁr Pl .aﬁ@@nt athe aﬁ@ﬂ&@ﬂkeﬁtteﬁw%@é@ug&m HWF% S‘é‘?Fﬂ‘/
qurﬁﬁctedndEd meani ng. That is, the terns are to be
i nterpret ed synonynously vvlth the phrases "having at

! eas%ecth l Auch JC%%ltlﬁg tez%'.r[tnfgI lu?e?ﬁ#erelg\ﬁgspthlé %?e%n g conﬁnonly understood

bhane ofrﬁé(ﬂbmdbe@@ t@ wblct;dle@pmenlt erafsntlcnmeertaem, uekﬂsssqtbwlse defined.
Riferdhy 1s'1ﬁ1&1e%?em afdiiou® ﬁﬁ‘:lth(ﬁfo es B\ %‘atéﬁa@éjkﬂd@vﬁ f8&hose of skill

context of a compound or conposition, the term

e BRPFG Spderd FEISHECE R 661N &fﬂb@ﬁ aewalds%a%«TStqf harmacology

irﬁﬁidédﬁs)dlaa\ianl a@lﬂilhlrféitﬁs Tﬁ‘@lgﬁaﬁ‘ﬁ#acﬂ ?B@& P ThEAPRGOSNY'SEd.,
may..al so_inc i,0 at ur.e

%&W%Hﬁ@%&ﬁs Z‘Pfy v%"F @8@ fgn‘/ St %leéﬂ%lte“ﬂf andggr methods

bnowietg thoscoefrskillman de tubiiredaneatrying ounthampyesedlnmaitiehyHowever,

&%?Mdg‘ngt%ﬂ{ﬂg LA eI ESEELAMGRIAR Ul%ggen‘?srg?ld%? fk&fo which

reference are made in the following description and examples are obtainable from

commercial sources, unless otherwise noted.
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present invention, its definition on each occurrence
is independent of its definition at every other

wocasniwege. Al so, conbi nati ons of substituent BCEHRBZ007/058116

vari ables are permssible amnly if such compounds

result in stable conpounds A "stable" conpound is a

Con”pgls,l ﬂgedv}'{r'l] t}(ﬁlé]s C%l 1cat GorP WHRAHeF gn § ransn%oor{a? & aseaonrq Vt@ogoedy of the
15 s ructure ert I'es Tenal an pe Matdet o
tleimaithe teswe it qn@prllsy(smmdangmurmog 2&6 thber ingatpetedtdsigving an open-
St el éAiMg. tl"ﬁaﬁ%'tgé"’tefrﬁg alt3§ Qfmtufﬁetg&’ %%HEI%OEQ{} with&he phrases

purposes escri her ei n g. her‘ape
PropIAt ast' er daciiding aF sesto 11“’61 %e‘éHb‘jhééPljlteXUﬂadggcess, the term

%ﬂﬁﬁ’ﬁsﬁ{gv nfchAd @dt the p&&@sﬁﬁ@lﬁlﬂé’d a leadd the E&{’[Q&&eﬁd bﬁﬁmay include
eteroc

ei n.are ipclusi For
prigoa s Bl GhitaRAKS! SIE coginp dos BRpBTon. the term
Freansgisifye ntdangthaﬂfhe(campooncﬂ at torhpostjorBinoludds at least the recited
oat t
?eg{nugcgés (% c?)ggjo'qeltlts, bﬁhtl%]}]a als ggg%d%%l&ﬁtr ot agf%:gtcutépsg) c?rnr}f)o]pents.
t he subranges within tha} range. Thus, for exanple,
an aWfiengny gatieiereanrly Rdedt X bebleRpceys ineniahap one time in any

bt ¥Rl dpittink hAdddschiBing C%Hﬁ)%hhﬂéf'&ﬁf)l%yed 6r5cla1med in the
de. as aspects thereof, an

i ntended to i ng{ekj %/
BIFETTE AR enYoR il lflﬁltoé‘dm\/ﬁaflﬁ ogeuyrgnge 1s Wfspendegipt & definjtpn at
Svesubhict 6¢tﬁﬁ’feﬁce lAltdl) c@mbliasibhd (hf%[lbﬂ:],tuéhti anBor variables are

substltue 25 sub tlt

T a3 suh pmlo G It R M G
subst ituents, 4 to 5 subst ituents, 1 substituent, 2
substi"stablat exmpunds e cempeitrsl whick giysbé prepared and irglaged and whose

Wﬁr‘e aﬂa?) §perff&ere1tn§frfﬁr c%ﬁ We MR 18 RShif) @gsgﬂlt'fhll %ﬁ@ﬁﬁl%e@for a

or mul wherein Ris drogen or
© éFRWf%@elaép Fﬁ% thrapssiof thegpmpoypg ﬁordéﬁ Btigwseglescribed

H@r}éin (@R URerageticiol PashhyRchiesdhinistaebRitdla RubijectCL. 3
al kyl . The term "acyl am no" as used herein denot es a
ein Ri dro

ovor St sRReb Bt SR hour S Tk e W9 heflive. For
PENHER200Tr06§8lid 8ng d&ciibal asepniaiahgyl to Asctersedntsé mehms the ring

AENQYnesin 3 %'1%@%%? ofs. Wl?glgbﬁ)dbecﬂﬁiefk'toocﬁtﬁﬁy{r?rggge cited

monoval ent™ rocar on _residue contalnin
b@rﬁmﬁd&tiwﬂhurhfé s¢aperll of fhysabragggsithig éb?étrwea Thus, for example,

gh 51?11 894 h@kroard aé:JaﬁHed:ztwpﬁoth Qbsdhea W1ﬁ§"ffiﬁﬁ 1to5 substltuents"
ant al, n car

Rapisnact Baudds sps erof sRbaakarisnaly fipitedbihigs «

Eub'Eh&JehBr o 3 albissituentsf by arbistinlen@ntto 5 substituents, 2 to 4

CHLRHLT AL AR B HOLLIREER, SENPLER Aol PH ©f

form wherein
suhspaenisy bbybstiRent, @ shhshitegpdn 3@nbstmler@s, élsw'ftltufami aad Ryl
alHiuﬁfe}ﬁs are as defl ned herein. The terns "am no"

‘al kyl am no" and "di al kyI am no" as used herein refer

to - NHR and spectively d [ k
def | %'E'zfeé@o@éﬂ wefl Ol RSEYY aigo %ﬁlﬁacﬁé }%Waereles
Ry drb@gesy lbW’elaalH)Vl ak HMlneﬁthleﬁiiry Cafadplddnbees 9A@Byl @Foup as defined
L fferent "am noal kyl ", "al kyl am noal kyl "
g%rgm V(‘.’iheéfﬂl?ylﬁ gglﬁggﬁnﬁyl as used herein refer to
NH2(CH2) "-, RHN(CH2)"-, and R2ZN(CH2)"- respectively
wher @h(ﬁtemm ‘9cylamino] @s awd hRrdig denotes a group of formula -NHC(=0O)R

wherein R is hydrogen or lower alkyl as defined herein
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al kyl as defined above. "Cl-6 al kyl am no" as used
herein refers to an am noal kyl wherein alkyl is Cl_6.

wab@sterns " phenyl am no” as used herein refers POI/EREIPN0SS116

wherein Ph 15 represents anzoptionally substituted

phenyl group. The term’ cycloalkyl as used herein

gegg? fm aafg ”%,ts %gedchaerretz)lfqu rrq%tlfz)%; 1 LS un 3 ang cho Hto"f:l lbpelmrc]:ged")’ cham,

e«gtcﬂamdemoylbvalc}tdiydm;qhon reigue comepping | o leya:dboo etoyms. The term
%epalﬁﬁc hed byl strd ?lt Yp E{janlaﬁéc?&ﬂlrf 5&rl§(91 1%51due containing 1 to 6

cyc oal conpose cargons in

6H %em& cCritardkyl 2 UF%h‘iféllnrﬁefeéﬁ tR@%)?lkYb%OWd RE} & H) carbons.
means an -0-al kyl group, wherein alkyl is as defined
abovehstehs aﬁkﬂaﬂﬁéﬁrlﬁmilﬂi"m@&yaryﬁulféﬂi}@é&h@lby as used herein denotes a

gl S0 b b Hieray e st e Kalpdronen or
@hkdkwrmatdhﬁeddheﬂeknmddﬁmmﬂﬂsdan al koxy group with a
"l ower al kyl" group as previously defined. "G -lo

al koEMe terl'h@f'ﬁflﬁlot' oalﬁ ali I?AHEME "M\Qﬁ( ﬁhﬁ @'I A@ﬁlsed BerGh %‘gr to -NH,, -

eterm” cyano S use erel ers to a car

Nﬁﬁ@l&fi tl\éRzaremeﬂin@@q:p%% isalleyl pypflegineg @b@ve iThg two allygroups
I‘J’[‘&h@:@ Edﬁ nfﬁl*ofgéﬁ) n zﬁélal@ﬂ‘ﬁoﬁ@}f &nMbeltRé Qinse (SIQilﬂergﬁto Uthe terms

e"t hal o yh s used rein not es_.an
AR S B TR i oLl G el O R RE
N@V@Hybige tRé{m( dH,) 2, aizd E{N(mﬁzen hygheatyely vaicoes nas € to 10 and R is

%ﬁi?et Id‘éfilltle?id b%¥$ OCéh%k?@ﬁﬂﬁo aglse% }Q%?cl:ug ?«l:fk% lio ?ﬁﬁ@liléo%ﬁ(yl wherein

inrefers

slirlbefiss. Bie tarm "Hh@}’hlmlogeéﬁ Le@r:bleetrcmueﬁqtseo -NkHpvleseiarbh
f- Lall br onmonet hy

%mf%ggﬁg?%bhg21¥%P8%8€%§25%§¥%K?%|0hloronethyl

g_r I(:E{Fgg%én%th‘g%loﬁk)a{ %s:%g teﬂ’ly enp%faglégtﬁga?tg carLocychc ring

ﬁﬁthiumg@eﬁoh If&'da;bo’ﬂl1 M@n&qﬁfiléﬁﬂcﬂﬂ@;ﬁyé Rﬁ;alﬁEllE@D QYA OB EeycldBexyl,
chlqro - et -i odaet

G B AR oRyOL GRS b AR tofersdnp sysiaatigl composed
2f 215 tarbénsio thoetanydcyclicheng. er m " hal oal koxy" as used

herei n neans a -0-hal oal kyl group wherein hanaIkyI

i s defl ped "IR6S s uSed el %eghs haleges! %1%5 splzi‘ér&n a8 is as

used herei n neans fluorlne chl ori ne, on ne,
Aefined@bovmsich af methomyptnsy att yoPY o di- P%’IPD(]@%i}zﬂ kwloxzézsl butyloxy,
ubeﬁ;lda@rpdnrﬁyldgn ﬁé)@%x@rl 1k1ylludr@dh@1aisoﬁers Heamrrauds;fyv Magbed herein

t di ff
ARE b wraimp B o e CRE B oAy kony
gifos psan-€splegltwheetiy alk@llis €,y dr oxyal kyl refers to a
Cl.6 al kyl 10 group as herein defined wherein one to

t hr e%@%‘#{gpgﬁ@,h o8h OB reg‘l k&t ﬁ%}ca?@(glpl%e%ttg g‘ﬁitr(gg%{l ¥4 triple

repl ace roxy groups. ferm

banbdry LFRY ° hager@s ST s eisesl heseiarefersdo 4 sowre NPy |

group as herein defined wherein one or two hydrogen

at onghefergli 1}1&@&1&5&” a6 akdaaieréh ABBoteSdrauigbri@hlea e drg&hyhedacham

a%glrggé%/% gtie%g&i g?%vgsg}%?%ﬁ %I Ea &aRbﬁnoarse hygreo%erll Qto?nls are su]l')stltuted bya
halogen. "C;-3 haloalkyl" as used herein refers to a haloalkyl composed of 1 to 3 carbons
and 1-8 halogen substituents. Examples are 1-fluoromethyl, 1-chloromethyl, 1-
bromomethyl, 1-iodomethyl, trifluoromethyl, trichloromethyl, tribromomethyl,
triiodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-
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15 which includes, but is not limted to, the natura
am no acids glycine, alanine, valine, |eucine and

WO s@Beushe. The terns "azetidine", "pyrrolidi PEI/EP2007/058116

"pi peridine"” and "azepine" 1Befer to a 4-, 5-, 6- or

7- menber ed cycloalkane respectively wherein one carbon
orqe!thsyl rzeﬁ’r aceﬂﬂ ?gz %)d gﬁ’l I 8%%&0%%8[{%1 g 9 dlg}l?oroe{hﬁi 3-

bpﬂn@mapﬂym@éllguhgtoﬂuﬂed with one or nDre

preferably one or three substituents independently

sel e‘?h@%rmf"hgﬁhlmf%ﬁ'%(Ylsedt}f&&m A A0 0 Malb¥lley lé’lohﬁ)ﬁherem
haloa xy, ‘al kylthio, halogen, haloa

h?aﬂg%yﬁﬁﬁyﬁ I%%*0, al koxycarbonyl, ami no,

al kyl am no, di al kyl am no, aninoalkyl,

al kyThériendehklyplen" ah thdo adskigt bidraigahdayk luatiky Icklokiheiytbmine, or
ar Isulflnyl al kyl am nosul fonyl, 25

arffanlnosulfonyl al kyl sul f onyl am no,

aryl sul fonyl am no, carbanoé al kyl car banoyl  and
di al K¢ tﬁam@éhrmlwxya&ryylaeé wylky " ab kseddravo dgraien atley] radical as

ﬁEﬂé lctRen Wh@l‘arf‘@ne ‘ddrﬂn%é d&%ggo‘r? rréﬁﬁ%r%ﬁnhc&ﬁ%?ﬁ"@ cea?llaor{l atoms is/are

ern acen
E PY‘fIP@d Orwkpﬁy EOHBE FyPEHERY-0%ys la»fdr@fm Yéﬁgf‘df t95/Cr-6 alkyl
glrocm Rs hdikkén aeefnﬂd mrswuoaﬁye todBirdd $§drdyel eioms diﬁcllﬁh%ﬁt &fbon atoms

%ﬁlonﬁﬁ‘i tedlphenol 30 The terns

&IPS BY% Y’P§¥ QlSenerical Iy to a fused pyrazol e

with one nltrogen atom at any position in the ring

f usedh¢ ErnH€; pyarheglalky|'es gsed herein refers to a Cy4 alkyl group as herein
agf' If&{lrv@r?e? iR %ﬁe g @%(pli{){(%rg%e% agom%/ bn Qfffefent car on atoms is/are replaced by

yrazol o rings

a éw TR¥Y-Gr PRz thégfoqpel’ﬂ RS agéﬁ‘élrlp chimy w@rfzﬁoema@gwlk‘/l group

RelchER208c6/ BR8d Ab lidided B, efndRE YindzaaliegItihl) alddhe, valine,
itro ons at any p05|t|ons in the fused ring

F@aﬁe n@ﬁpeBQPSZOIO[B A-di pyrimidin-3-yl rings). The

term"inert organic solvent"” or "inert solvent" neans

t he $hé teems "azstidine’; t'pylnnﬂﬁdine",t"b@eddm&i' andragephe"trhfer to a 4-, 5-, 6-
g L S b T R

aﬁﬂ%@@ﬁwnSolvent i's one which neither has an acidic

proton nor will react with trifluoronitrobenzene.

Ex amh@&rﬁn‘am’eﬁst usS@h¥eit Enbits htpﬂ@nyl eﬁqganﬁ@i caRQIpYiBRAISy be

E)lﬂjspﬂ%‘?c[; [glbleo ggg]é)-rr%g)re&%% Yé):?lgﬁfe' th‘:,rf‘? g %1}1[11:6{?% ?r?de%glgc?ently selected

fltepr lotdoova, ehid,hgapd ah@l alkbxy, HiX\MmiaEﬁllm&y silohthhghasgar chaloalkyl,
0
f‘é&%@«%ﬁz@% O BI85 S,
piaimeneadiyll and @ialkydarininealicyl hikﬂswléavl ﬁg’lsg]df@mb aﬂwle(nfmeosulfonyl
Hgghlf@!ﬂ’ylc Qk&l%lﬁﬁlz?amlﬁo chrylplﬁf 2121%11%@'&%%(*% afkylcarbamoyl

0 at e sa reaction I s exe

élu Jr‘/lmh%rr@t‘/hWk@#eﬂ%%@ﬂla’éférbﬁw&mm@%ﬁ%rbe%mral%unless

utuelkwlz@ﬂldicatean allegRustly twd hga&st flondl o‘f@hecawll @hgmay be substituted
ace

Jncludln t he
HER RS ol Rl dio T Eropn Thp S pEARIOg A Ugeg hgrein
denaissenh dpgoenlly subbtitusedtphenble H V virus strain which
possesses the dom nant genotype which naturally

OCCUTe {eimb iEa I TBles PRR ;?Jnieﬁghll\{}’{% gﬁm@@ﬁytﬁ%le with one nitrogen
atom at any position in the ring fused to the pyrazole (e.g., 1H-pyrazolo[3,4-c|pyridin-3-

m

yl or a 1H-pyrazolo|3,4-b]pyridin-3-yl rings) and a "di-aza-indazoles" refers generically
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been exposed to reverse transcriptase inhibitors. The
term"wild type reverse transcriptase" used herein

whamsnedes s to the reverse transcri ptase expr eBEEHPIN7/058116

the wild type strain which4has been sequenced and
deposited in the SWI ssProt dat abase vvith an 20

ccession n

gou% Cu(ge PyIa19 lll? wﬁfl 1wo ll:llgte &eﬁeFOérllsna% ALY Bosm W& 1 the {used ilBg (e.g., 1H-
mack}bbﬂ g}m’altrradm 3-ghangse i n sensitivity of a

particular viral isolate conpared to the sensitivity

exhi Bh¢ @OmbYnert HigaMit |s&iv$ﬁ’tp Br ¥ihEM §ol'véhtt’ Hﬁ?aﬁéﬂ% solvent is inert under
xperinental system  The terg%%nuc eosi de and

CPBENIOHROF g 5a5HOR PSAE RIS ORIMBILE therevrithygmy thg pase of
&& reZ®iod 9 BehRI®BixiOWAR $)asléla€1| iB&S bslesmt dhenuatiendith@esas an acidic

P—ﬁ 1?918 10 urgicttwgfglntglgilp%{t]lé g%ge%%](lr{%l ;Eﬁélglﬁgzs acglla:e\lﬁjt t(XVC%{S include
cthtahlysobgntshed hydrwendoon Bie term dbase'gefrosionntiryariic BNAorganic

LB AN e N RO LIS Byl of o basesar
pewicems gnd well gpowe fkuthead O J. D Cruz, Exp. Opin.
Ther. Pat. 2006 16:265-293; L. Menendez-Ari as, Eur.

Phar pacedthelkid $RRetiOdq3tlandf $a alﬁyﬁﬁ@ﬂioaé’e@at@ [?sdm(acetlc ac1d

REFRRE0% e et s O dhe okt SRy s of b RBlaCed by a

ﬂhdﬂuﬂms bahe WHilk the rMcBE%@sr@x)zmphﬁéd:hdrahlmﬂl ¢tHdGromoacetate other

%/Pé&l)i)b&e u‘?’ edqgiaﬂglo%(%él ;5( t;gl( {1123 C(PJI&‘E% }[eg)'fjacgc? w. tﬁTg "amide

[rtgl@(lmh}fa@mdemaqusqr}bed ezmos/ 019968
PCT/ EP2007/ 058116 15 | obucavir (BI\/B— 180194), a
nucl ?H§’[eg1% "TEMEYRE ab [LROICFiRIASS td MRIFHAVERFusdirgialvAS&8H possesses
0358154 an P-0736533; B 10652, a reversg

ihe P?Iﬁtgﬁg%tYPﬁW ishtgFurpiDhodcHEs 1 dhemegmalpopulatiny which has not
beont dtpesedfio Blkkst %ﬁ&r@ﬂﬁe Bﬂilrblﬂ&ﬁl'Ql)e whdwild eyl royament
gé{l/s?rlg alr%gnl{secgﬁer? las r(%?g [y')] | ta\per tre{n%fﬁptas(esﬁlxgre&ﬁg bg the wild
(3703 styaioadfhiddhz(ss‘)etn M@elamd and nltepbs@ed in e SwissProt database with an
3eceidH SYerpobbator o- cytidene) |icensed Vion
%ar maceuti cal s; DAPD, the purine nucl eosi de,

%3 D- 2, 6-di am no-purine di oxol ane _disc|osed in
EP 06BstEr® "sced dserpaRility apusedhiarein prfsrsiia abentiac@ feld, or greater,

ditthgk Qd%ﬁ@&t/ﬂﬁ)eof 4 Fatel&lar Bral {sdlate coftipheaixiy-tRe Edneidik By exhibited by
furanos nine, an acid stable

Bl?rvf'l"ffe gglélgsel?ltés%?@ée gﬁ%‘&?‘ia&@@@ i nhi bi tor under

devel opnent by U. S. Bioscience Inc. 10 Typi cal
sui t Ab¢ erNNRT¢Isosidvcinddeickretide mpemetraBicriR@s&@iijbitors” ("NRTI'"s) as

gﬁg@gﬁ;ﬁg{e hs ucqi&stglélé éﬁl‘é&%ﬁ&/l@%& ﬁé%%ﬂ;gﬁfreo tha'blnhlblt the

ag ity of HIY- lfliwfer&ywreﬂ:ﬂ@ta% ths-gagrmeivaicheatshaes the conversion of viral
enophio PR OE RRW iRfd Izr@m,ram\ﬁvw@@m (R&reﬁﬁsﬂogreawm%ogbpﬁem of RTI

- 3): .5-(3,5-dichloro t hi 0-4-

2:'9741 ﬁ%)ﬁlﬁ@f( Veleﬁf} ’iﬁ‘”&%’(i@t%egk/ ﬁ%{lﬁw%céffggfmp ?xp Oin Ther,

Birs 2008siE2 65 IV DB EADA B A riNK Guddhatibacother. 2006 94-96 and S. Rusconi
e X t ethI 6- ( phenyl net hyl

%&d @({fﬁ% é%“?we%rh%%& o 07%% i (+) T anoti d

(NSC-675451) and B, coumarin derivatives disg¢losed in
U. S. Traieal snigableNREGs igdpde apaiding el RETREPER ); didanosine (ddl;

{1DEX @ Ak Qe: ZTUHD"); stavudine (d4T; ZERIT"); lamivudine (3TC;
EPIVIR®); abacavir (ZIAGEN"); adefovir dipivoxil [bis(POM)-PMEA; PREVON’];
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cyano- phenyl am no)
-pyri mdin-4-yl oxy] - 3, 5-di net hyl - benzonitrile) and

WDARS/019960C278; 4-{ PCT/EP2007/058116

4-[4-((E)-2-cyano-vinyl)-2,16-di et hyl - phenyl am no] - pyr
imdin-2 20 yl am no}-benzonitrile) by Tibotec-Virco

Fn %fa:I]_V%h@?% }g@ l‘qb%F] 221}%%16:05!16':‘ F\évgrSs? tr%%s{cguyafaise S@fiﬁ‘&gr %l;i/ﬁcl_osﬁin EP-
03580p hytt BP SHB63355 A, 1085 ooty aerzisarsi beiasgnhibited (in the form of a
Pa)églln?cqﬁme &r @@@{ l?% 1 Oa%'a rﬂ(ﬁ@-q b5 1 dj Qllnﬁgede%loaﬂlentzl%ﬁ&ochem

% bromp-3- [2-(2 t hoxy- phenyl
BURY ngrlgliﬁqupﬁ/[{r)oFTq. ytavelepment by Triangle Pharmaceuticals; B-L-FD4

also?oagéd BJLamaananafn@a qsng)z @{mﬁldf’ 4oy 44Budrd- cyﬁéenebm@émed Vion
1 dln (0]
PRt iso Ak s i Sie Bl rbo Ul 28 darmirRepite ioxolane

dpcloteelaﬁ EPHIE6 DI & aard'liceridet 't) Taisngls Bﬂaﬂnefcant[taheamﬁodenosme

]t h%?%? C()i? F{?? ﬂ—lllo Dptﬁl%oe]?énqofu?{ho%@%}/cfggl uiac?&able

avage o
pn@@«ubmd sevefse t@nscrmtasaun}@n@randle@@eb@ment by U. S Blosc1ence Inc.
pol yproteins), into the individual functional proteins

f Oumﬂéi iBal is il 284 leﬂn\/}ud@ neﬂeﬁﬂl&r (‘Btlm@ST NARRIMOKS");

cl.u oun aV| n pti dom metic
oSt TR S B PRy b S visan: HaMPEsy SUSBIVA"): PNU-
$4117311 ,&nﬁlﬂr@iyrﬁ&m— thite pyinadiae tieder devdopra@itkly\PAE: N Gas549

eptd hi,bi t
kb BEsIRERS, o L eras I 088 By ot
B)Mﬂ}ﬂ)amtbylrld{matdjtzqiel Yioagseyl lcaiboaste |divloRABE(WYO 201t0016; MKC-442

?ﬂ%% B e ke PR . S ot ¢
PubBH ltl ?I@é anddgi) realapel lctepésﬁN 87 ®Y 54114 end Basquaparen dqriyaiives
&QQ@%edtlr;?@ K%E;E&A(Sm)w 6D eB@virie Muhad- upzn_4lt @ﬁrﬂi@gg bRsMo-2-(4-
a Su e ic. d 0 navi r al | abl

R U O AL T TN D e
(B0 a8;cl-{ 4 Bt- ((EnadtayanovinyNK2,639hethybphalylaenias] - pyrimidin-2-

gR Jnﬁ X%Egm(l{}?wﬁéé &lligcgoan nﬁrksfolﬂaéi\(/ nﬁsén*gé Béé?%)fvg |BSS (12-
Fiol-5- Zéhﬁwémvﬂulr(omiwwyhvthvﬁaﬂomﬂa&IAGEMEMSE(S@I 5,10,12-
terttggiavgiﬁgz&)&([)f gﬂ%gél@&%éht bGak %y B'o@l?mn pq‘n%lg’@ﬁn PHP haR B bFomo-3-

all abl e as

{ & ﬁélwﬁthegwshw@s*&wgriz@dﬂ@ﬂ%é VIC]BMSZ al 13 S]triazine-2-
H’N&lea 3213 ®Zﬁr44ar( 145&196@@;@@@%@% )-8l€vahiephEnt-ypytHsNEhiourea) by
B a eneﬂgtllon H V-1 PI 640385X (VX-385)

faete K% n a collaboration between GSK and
Vert ex; AG 001859 in preclinical devel opnent by
AgouTbafePi’ pm’wassmlﬁbigﬁis Pilﬁdeusedémedlmpmem inpybitors of the HIV-1

EHﬂ% o eﬁ HE&I ﬁﬁltﬁe 1‘%@&1)' icC'\HI_@lla € o% VL{J po rotein precursors
reci.l n| ca CI ne
b3/8- BBl GAG arcfl %@r WIqiﬂflanmw éhé@n paﬂonal proteins

RRadTR eedtios IF Y - la'HIWCHr@%}{seMnhﬂ)1t[)rs(1ﬁ@1ﬁ@@&3fﬁlbdtﬁrds @avm a
ggptrt}e 3%1 lglg cs:tr?ycl‘tlﬁ%:jtngﬁ (gecu?arpvpe?ght??gota%%ols) ané su stantlal peptide

Cidraaerpag KYRIATY ADC as telhyd noribepiidep@rdaseiphib @rsadg. d\éIsRAhSEPT
Mer ck; di hydropyrone derivatives and a- and (3-am no

aCI dT{;%/nggéX Sl ZI‘I[;@I@(% sﬁt&flln];lgﬂ?ma Gile lﬂyhﬂd é%le% s MvIRASE”

St tute b%/S ne deriva

md)w@ﬁ gewwe&ﬁs HQRT QY tfmrgélm:b@lrlt@n% (ABdupIBe gvailable as
ﬁ@lﬁVI@eﬁém%bB?cq}%b&%@&%%op%?ﬁlrt(ﬁ%”[c@@§ aKsMa{'eﬁQQleQrom Abbot;

stra ns t[OIC chenokKl ne
i 2@ @M@éam&wg%tréﬁ ﬁ.sa%nbwwtlmds&ofmgm available
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bi nding to the chenoki nes are useful inhibitors of
viral infection. Takeda's identified TAK-779 as a

w@oedaosnidoas CCR5 ant agoni st. (M Shiraishi et aPCT/EB2007/058116

Med. Chem 2000 43(10):2048-2063; M Babba et al.
Proc. Acad Sci. USA 1999 96:5698-5703) and 20

b o550 tby gy ] Mo ioinioiBav Ay figm Merck

@pnmalrfnemr (AIG-) 340 QVWBEQSYMACE/PT PeomoigoaromPhyrmaceuticals, Inc.;

?Pén%?(141%@4)%93{1&%1&5%%{&%@% Vb fex PHEMCG:MIS Inc. and
ective tagoni st Mraviroc (UK- 427,857

W@ tiprggaay e d40eRp) prailable as APdihYEe from Blp liaﬂrlw (BMS-
b344ab£CENG 1 BIB0 Wy BOAS; BIM YL 2 RORBD B S azhﬂeg;c_‘lae 15@r AeRFoPEht by BMS

e L L GRSt s B

(Ii 44 Heq ina
é(ﬁll“ﬁbura,tloi?lb@gveeh/ﬂﬂil( dhlevarte2 006G -3 8 2XB-1i2édinidal dev‘éhipﬁmnt by

Shoh i £y ORI S i
Agents Chenot her. Septenber 14-17, 2003, Abstract
H- 875§1d1tlseﬁePrI$ HgPret ecak dehnpmer nsatel BB N2 5l paiofgl yingstyBMS, o-

?ﬁgﬁyalfflg&taﬁﬁﬂlm& 8| ERimd Pﬁ%n@d&@ut’ic%[%oﬁl}ﬁgrdxvﬁ{ ?eqm(}&lc or

otent foll ow up ound, Vi.crovir
LERND By stltgt%@wnp}f@@%ﬁégp 3 © deritiges v {hgdropy-2-
[\ﬂlﬁ’rﬁﬂbﬂ@mﬁioc&bonylm O[Eiﬁéiﬁﬁﬁ&;en&naMﬂdB&indyk ﬁlh}&iropyrone

00066558; A. R
ﬁ\gﬂv %/esﬁé; §§gr Eaanjmo ﬂCId‘IthaqXY%tthylgpmo s Fonﬁ}élaé)eséﬁ Pfizer; and N-
20010 a4 le)stl‘@m BBie dedyatikes BsPwcy@urEntGooflIV imveesirget cells

gqtlﬂl%s (34%842(:Sezll(s%}fagg@%%)g&sang‘hll% %é@tl(%/f?] Binlc%traﬂsLanHr(ﬁ@CRél (T-

HPBEISHIWY) ¢heagkinerar gE§RiPrsofchemokine antagonize which block viral
b dimgZo (Be behﬂfk‘ﬂiﬁ@@fﬁ’dls)?ﬁll idNilkifeRs Bhidad Mf&®ion. Takeda's identified

(fﬁxﬁfﬂy!%‘z%'@f@? il B0 Sbiaaowstni(SpiShiseish kol di Mad- G- 1000

¥501D)2 (920830 Bebla'ky alaichcr Iehiat ed! Ste1ioa1999 86:5698-5703) and
92 zz'i‘)f fd i %Xblf@%trgtlh nt%%b ﬁg%%%tc% mo%ﬁ/ég(% @é)mﬂs‘é 3485).

Mé@@039123)@1 R Arp@Br 2176(3) aFPd W@Dm@@% G\ﬂgl%eos et al.) disclose
&@f&?&QQZEI%%ﬁﬁ&&ha%e Eoteﬁt msef‘etctl@é CCR?'aQ@%Qmst@/EghraVlroc (UK-

etqts}klaas adyayeed pypizer t(zg}@afe iIfI._ clzlgw%lltlgqlg gr?d ghovsgactlwty against
H@Vel 1@(5121@19 and BboRkd}y stvkids (Iﬂliﬁfﬂr el gt Iﬁnmm&@&blg:gents Chemother. 2005

ER Aot Sroll 234 B ot Pl e 205 Bapo271 ¢

Méttgon 2003VI6. Pt 8. 2405667 (R: 1268- N82aZdy]. dacattneydet abxqs’ Intersci.

eréée DRIAB: Aég#}c%e%?%her%%gte%&z 3} 419 é%ﬁ&%@t HE8'7%} Sscherin g

was | denti aminitia

kasrshverasd Stmide eF25i (BGHK) 1%88%?6 A1 dinical stugieg pnd @ﬁérﬁﬁd the
M&c@%ﬁ%ﬁé tdr 40 w-p o cgﬁ{ggﬁgd \e/kglﬁt?lénro%] g&%ﬂ{ 19590, S@@pﬁ) into
Pﬁ% étUdleﬁ M@sﬁgle et po 09896339 B- %o%/rw@ge&gl
WIO%]O%W& PM@&IZ?/t or, glza@% GI’@&D%GIIIZ%MB 1333906200 30805 ¢4k et al., J.
Yo oD Py AR FRBS RAe oy HE LGk Qo G e T 5B :70-
EORD. Mn$tagrnest.Lrod. Nat).ASad SEUEbA 2@(111 U1 MNb8- IZGI)BOM@dO}&s
0 I

ggaééegﬁﬁggég%oseg%ﬁzsg 2r§cd§?m?h C@b [g\ﬁtrggoﬁl st

Wiyl pmenadrit-[$airg (3 &1dihydreepzothipphenes3,4 -piperidin-1'-

l)'lbl!lthﬁ@S doRide Np) ar%%ﬁ%%ﬁ@%w@blﬂrhh%h@&i aff My & 1thd 8.CRS receptor

006, E. Lee et al i scl.o
an(? potent-HIV act?v?ty EP g Fmﬂe et al., Ezoorg Med. Chem. Lett., 2001 11:265-270; P.
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heterocyclic CCR5 antagoni st capable of prevent HV
cell entry. 15 Attachnent Inhibitors effectively block

WO nosna968 on bet ween viral envel ope proteins BOTEP2007/058116

chenoki ne receptors or CD4Q7protein. _TNX-355 is a
humani zed IgG4 nonocl onal anti body that binds to a

OGRS Tt 8P #R4'ORE, - B g3eG24 77k piaagtabetioons

Obed. Chdmi.diett., QOGlall %t%a?dﬁ?sdnl Hatfe dE@REBworng@RﬂChamdLett 2001
@P-Qt;ﬁn}jﬁg HIeR & Al Mo%rgsx/%g (Zﬁe (LET %qfl%lﬁ%D?ﬁOﬁlc 'L. Lynch et
Uma

Activity of ni zed

b R 6h 3903,65184%”0%1457 5 RNk V3amy cbifal Fs- MeoRBO03EXERD 1- hdd. GSK-
Rrmlio TOS -2 1155 el AtzeaKasnd) RYORIESYHAM ihh IﬁB ﬂdMi ihftla@®) at Kumamoto

fobedT e hen i GEn g SR CorenB) Buster Db aTaS BB 1 vion

mssmqog)tmw D) Maldias bedn z#ivaﬁééd to KliniNdrrials it W&l00/166525;

R0tse 0 RO 0 0 O B RO KRS

DB 7#nWHI200 3B 2T & &Y' @é@ﬂ‘lo@@ér WEHHOA0 842 éﬂﬁr@Zeneca

4rtiBseAn 5.‘1%3{0 &g&&hﬁ& tcﬁﬂﬁ&n{&% NHIERE ©s a%@&g'oms&f R 'Uﬂﬂ;
Agent s and S%‘ O . Dece er 16-19,

%élmaﬁgmv BROSO M 0P @é lighed Aggastyl 1, Méf%%@bml@mw .
RBBlAPEYEbSE Heteddi NQCRPh QS SScap St blf)lbrevdn@GHVtc@ll éntry. In

£ R G e e IO Bt NeSgel hove Soep

hevarovpdlie CULRE arviegogint cajrablysof pf@entil\Brakderyand | .

Sandlie Nature Review Drug D scov. 2003 2:52-62; A M

Rel c :
Rﬁtﬁémn%g% EIEI?P?{); L?Eeﬁgawgl%%?%ck]igte%ggﬁ %%QNetég (rllr!d%g{/&g]%e proteins

él%i ¢ inQieasPtoys oF 6119 nagisint TNEX- 3f56:18 a melzq,dellgm monoclonal

ﬁllﬂtﬂio@l th&eBndsGER2 0 ARTMENSAH cPiddR RERIMAARGECHA ;’E C. Burkly et al.,
EU G0 SR 4 e LB G (it P

szlaah@du;zl&hmemtrofnca{ﬂ%netlra1ﬁ§ (Eb@@dofﬁilyrmnl Vb ivaed Attatity of the
t | bodl d k
e gt B A e LR T B X and

n ua
Putl- anmcolbolates AgéhyrsrgnditiChafwyirtide, o1/ z(wr@al\@)tersmeﬁevrference

gr?AntzZzQ@é‘bm V%%J?t’s NR& @ﬂetp(gherp)gfh tﬁ%ﬁ)#ﬁ)&%ﬁﬁ&-r t@‘f@, 2005, Washington
0] ies which 5 bind to the

di scl osed clonal antib ) 5 ] he
BERB bptgact frd 4 dhANarAR pisil THEK P >e i g mbfagiop gyifhsOptimized
B%@Jgﬁﬁﬁid%gtrﬁ@((@@@ﬁEﬂﬁB@m&ﬁter Abtivi] AvfidicCthalR VBE KRdhe in HIV-

S bR SpiceTRATR s A3 fgﬂﬁ“ﬂg@&%@é“ggé‘) abith o Aufiigotial

hgd!mis drol CheeoEeRY yr (ECAPE D D acembernignite 2005¢ dpabingtonf DC. Abstract #
(rgjy biting HV infection of a cell. W C Osen et al.

? roI 1999 73(5):4145- 4155) discl ose nonocl onal

anti bod| es capable of inhibiti nrmS-D )., H'V-1 cell entr

(| i ) Macremgeaulasiherppeicainglusingnnibrbicarselublesicenptors ﬂnq){ )

aﬂ E@ﬁv@ @ral ﬁle%er@émla(/é ¥ocofte anQH%P&ﬁiFgl‘@ rta\h*t 5(‘1 unct to

Vel’lﬁ?ﬂlaé pet %a%%?lg%ggﬁ&gd—g Q\}eé)aﬁléﬁ N%ture ﬁewew

ﬂ)rﬁg)DQ&ﬁdZ(lﬁ))i 2M2r B AetM. &eiched ﬂ\ﬁztdmé\&ot@(hnﬂlm dneseo®nl ]-||A‘vit1bod1es
Li}.}gcilenesggltyagn% ;lfflm%; SR targetsed L PG TR0 pI’OQCll’lS esser}/tlal for
V1ral cell fusion. CD4, CCR5 and CXCR4 have been targets for antibodies which inhibit

viral fusion.
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Ri o de Janeiro, Brazil) Anti-CCR5 anti bodi es have been
i solated which inhibit HV-1 cell 15 entry al so have

whe@s/ s osed by M Brandt et al. in U S SeCT/ERmO7/058116

11/ 394,439 filed March 31,182006. FUZE(]\I( r)y (T-20,

DP- 178, pentafuside) is discl osed in U S. Pat. No.

g : 4&6\/305(:2&61 ‘ft 8ne2r1]rtact V\Hzaqﬁ)n ao?% Pél%l?l o% o\\//%ll y{ll’l?l%a ortoglsonal
wnbMIMmab?mblfmﬁb'n‘g@agceqm CEl> fimt Blleltk/HﬂMsh iy, #4Annual
MESQ%QCQQ‘Q%Q&%% /@ﬂgn kr%bz%pA \/z‘?s' An@l@/’h@m@fh‘am Eau A Bctober 29,

Trimeris IS a m ni st as a cont ous. s¢

PO Washingion [P dbstriagh 287 lébm dﬁlqsefhrrpﬁeflaml apfippdies which
Binﬂetb tl@é @SRE $ec@ptodBAd intliBit HIW gﬁtr (Atb e€llsarpievdiigdhe CCRS receptor.

S5 TAE DR, B bl 0 VLB ARV AELISE 201 i

hlyodlbd}buﬂelatl()&ley$@3 and2 DT Bhithdiebsi e AORSphoppirdh @ manner
%H]% o@?rﬁnf)l?pg %I{/qﬁecttl(;}leofean@n%\/ I(f“fﬁg neeg.j a EI R/B’El &89 73(5):4145-

Ivation SCOVEFE at
éhiiﬁ) idiscloscieonadoedl optieartiesspp it ef iohibijrer @) 1SHGilssH entny, (i) HIV-

P%ﬁ@léﬂé’-ﬁ@ﬁm@ﬁ WekirBiSrané FusHRS (iii P 5191% btuQil%beeC@RS and (1V) CC-
synergistic effect on the a danaosi ne and

t t
MR iy SAerisn be@iea% ﬁk?: % CY?ES ontilodyiPse] 49sawd 3 lgw
Ajdémge?@lgﬁPe@ké éagggoréfg% %aﬁ%gd%t%@&g& M@ngl &l (3d TAS
A al . , , ,
?,086&%% on %?%&%&?Sl%ﬁ@&%%?ﬁ 2\7?&“3%,5@33@;@2%; Julpgt-27, 2005,
Rip delahtiad Beazilh derti-DHR SRROLELIS INve be¢raisdesHedkémnhflior V-1 cell
% QL We@)ee@&s os%g g ahatze??{_ﬂpt?d§ rSeI %f Il 1394, 339 filed March
I NT°U trat

ston or sc adm ni I on 0se
WI8P®5171 and is avail able from Roche and V\yeth
Phar maceuticals. Ribavirin, 1-0 -

D-ri pg%ﬁgm‘?qs%jo blﬁpﬂzﬁpénﬁmmaépﬂs @Is'@’l'oﬁ@lrlﬁg)(slma@ |&No.i5%64,933. T-
S | be I n a an | S aval

?5 S PR T2 AT COE 4; %ii%‘é‘ﬁma‘ﬁ]i‘;‘ndé@‘fea"tf'ﬁl%th"és‘/ inhibit

R lclhfudﬁatlcﬁmétbdngé Agjred 2ar-HbiVsfusioab Tt 30 ydsieérr appeovedmnd is

QU P BR8P DR s
kamtlglxytmrb ﬂlor( Boupy vdih ethert clasesyolf aply HIV alrgsnat e
or boc anhydride (BOC20), benzyl (Bn), butyl (Bu),
ben Z @lﬂ@ﬂéﬁﬁ%pﬂ 'ﬂgém& \Qﬁl%h %ay@e usS@l KoM th‘illrd iGlagp 19/droxyurea,

(61 \f1ﬂ9| Ién% IHO élaia qu?lgellfflggq | Iﬁg}r%}ﬂére% OCt ,a r1bonuc%951de triphosphate
eidoenzyinhitéoeaketmyme(ithadyed in the act1vat1on of T-cells, was discovered at the

éll Zaglg ?S(Z:lgla/nb er ngeglpfﬁenﬁ gk %n?tog @Q%SD%{%%@ in pt’eghnlcal studies, it was

Nl}d\!fn i loy e h ojrexgistzafioadin thi deivitPoCylidatipsne and has been studied with
&ngl,n‘?cr ff&‘ rEl‘f‘zscl(o EH ‘ﬁgth E@'@ME%&G TR EP- @1'7%%'9\’ Lind Chiron
a

US%PB‘;—: 3{% %tp%dfl@égy He>60BPME004,377, 4,748,234, 4,752,585, and

dio49 3t hHY W a@hlwmy etd EreO L B BAL @ldeREBAL) frbbh, Chiron Corp.asa

A TR e R IR L 0 A

N Obal st hylﬂﬁmvﬁﬁihlﬂﬁoﬁlm&he anld Mgtetty Phatlat@xicale. Rib@virin, 1-f -

E)Dll}@%raq%%’ IH@F )é|40 ; ?eglhl 3 E’Qrb&%gﬂﬁf )1s( (%%Qr%éd in U.S. Pat. No. 4,211,771

h1ho rroce
aed marmah fmmﬁ@HrHipylln)lGe@ﬂeéﬂhyl car bodi i m de
hydrochl oride (EDCI), ethyl (Et), ethyl acetate

(Et %GDnm(ﬁ‘I afalabbf fbns 1nclude acetyl (Ac), azo bzs 1sobut%rryln1tr1le
g qui oI|ne1% t103yllca0| % %
AIBN), atmosp eres (Atm), 9-borabicyclo E( |nonane (9 BB or BBN), tert-



(EEDQ, equivalents (eq. or equiv.), diethyl ether
(Et20), acetic acid (HOAc), 1-N hydroxybenzotriazol e

wQ BiOB0)996$i gh pressure |iquid chromat ography (PPL/EP2007/058116
l'i thi um 15 hexanet hyl di sihazane (Li HVDS), nethanol
(l\/b(}i) mel ti ng point (n'p) McSO02- (nmesyl or I\/ts), ,

h hi [
oyt éyc(aML Boc? rercfégs t- tg; g’\%%te A B?Cha(.)l{hoge ﬁ%}?@zl(?), benzyl
éBrﬁebut(yMTBE,)benKylbmmb@wld@ﬁZmrd@ (B8)yl dm-mdazole (CDI), 1,4-
aa&«mﬁmmq &&e((mm)'\*dfem;n%ugﬂw&Hﬂ@&&l\@m

Y1 mor pnol | ne rrol 1 done

UGN L PR L0 (PSR S )
diagdvi Ry 4 0RJec-7PBRAVIB L) PR)N' cﬁ&ﬂmﬂexﬁa&bodmﬁﬂe rqpomyl 1,2-

BB bR A RS Rl Rl Bl OBt Py p A0, o

60-preBlddedBarbokylBIBNB) 4 DY, rdigtoRlyd tplaiunein (hbAd dde (EEHBNL or DIBAL-

LSty B AT e
drishdemitiopytling (PMAR), N, Nrdlmeﬂwlsforramtdh;ﬁDMEﬂn igmathyl sulfoxide
st asef) m&aﬁ@ﬁbgphﬂcﬁl&mne @dppg) wﬂ%hén)nlsm hid¥ §erré&ne (dppf), 1-

h {
R Ry PSP RO - st oI Y@Bﬂd%@%&ﬁ@%ﬁ% thy §EQ cthyl
ARAROYERIOME, eficH ROH) T3 Cloxy 2HMgniab i O2arboikylicaiit ethyl ester

AR GG AL PP AR DR T i (HQAO) 1

hpdrogybean)triaido(HOB)), hgh@mdmjaq(lsiam:fornattogratpha(IyIPLC) lithium

Eéﬁg{etﬂyl ﬁﬁﬁaﬁﬁ? &ﬂﬁ‘ﬁ?ﬁg&ﬂ%&hﬁ& dei‘?iﬁg bgﬂn YF\,%E‘ MeSO,-
Kinesyhes,MsNe mgHul éMa} écqtﬁmgde N%cm@%&fpmrbynzompmMCPBA),
RS pRargamRR), Fr’ﬁ&ﬁy%l t- b@f}ﬁ@ﬂfér IMT@@W%@&%OQICCFnhﬁlde (NBS) N-

sent t|o be made |etyo
proRelrdds 1 1 ?rpalfq%méfffr{ N W pEadimapholtie ),
NGﬁlﬁfl‘ﬁﬁ)yﬁﬂwdﬁn@(ﬂdl\/[@%w1idbﬁdmllhld3mthr$ﬂﬁte8(ﬂ3&]ﬂ)l mldlmum

e AL T SR SRR LEFRILPR D e e e
toinpyrdiag (yuppodre temperaiie & oART) itehbGhybhinetiylstpl or rduMe,Si
@T]I%)MS? Rﬁ%ﬁ?la%né‘?ﬁﬂ]@gﬁ@ﬁ ), I?Hﬂéﬁ@ o% @Ftw Sers kt#llﬂlugg)aké}lc acid

ow n rocedur es in referen

SUEN &4 -bisi2es®p- t%rr?dnqﬁhﬁéb@rtm@e héaﬂg@mﬁ (sTMHP)cPdm?@trlazol 1-yl-
Sy\in q\ﬂlt@nraﬁﬂthﬂmr&u&m&raﬂiﬁ%y&ﬁ{é (TB’CFU? NES - Bis-thlkin layB:
yl

e i T S b0 5 S5Rg LB R r -

ROIdrkeRRMTd ﬂﬁBﬁbﬁohﬁﬁat‘c’(@TkOHQﬁ@Ts@Hﬁpét dhe s 150, Cog@eyl¢Ts), N-

@e/e?lll%%osﬂrl] 318%?% n&?ﬁ%ﬁ%@% !&é gy nlglio\(}qulﬁ_%%enc?eltﬂre]lngudmg the
m’eélmsgtqrrgﬂal M), iR (11{a;te¢qnplzk/>(5@ﬁdte@mry KertRewad n(eEﬁg\)e their customary
Eﬁeﬁﬂlﬁ ’en Qéécpvrvgh 9 §l‘ﬁyl ﬁ’lQ ety. %\ ﬁga%‘zﬁ{ epSKle%ey Non\iﬁlnclature in

Het er Chem st r%‘z trltzky and
Qé%%”f( mpeﬂé%%ﬂ” ¢rgimon Sorss: Qgerd)1- 11; and
Organic 5 Reactions, Wley & Sons: New York, 1991,
VOI uaespdudds ofﬂ‘i@pfe@éﬂt dwiengoss ydait hembde by €& ietost methods depicted
ustratiy

T PE TR0 & BB NS asroiT b Bnsy Sholin ST astd R ¥un g strting
sytdrhbsindedqgents disechini poesrmgdh dse camipomsdstgenterakbg are either available
YRt a)%tujn‘é c1a'i 1e8n5l1%ﬁ I&?Kﬁﬁlcﬁ%}legﬁcme o0k ﬂ%e]%elrecpﬁy methods

suggeste e skKi in the art havi n erred
keowmo @ioéﬁzﬂkd@drl% thegt %aﬂﬁ‘eralg: mowﬂmeSAgtpfprt a eerences such as

Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21;
R. C. LaRock, Comprehensive Organic Transformations, 2™ edition Wiley-VCH, New
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10 The starting materials and the internedi ates of the
synthetic reaction schenes can be isolated and

woooosihiwds i f desired usi ng conventional techni BOEEP2007/058116

including but not Iimted2bo, filtration,
di stillation, cryst allization, chromatogr aphy, and the

e cha
b CtonP TR BT RS RRL £ iR s g 1
Bpgempal Odatd. 199.5 erﬂpedgnswddmnoe«dhd Charhigric 6nRr Katyifzky and C.
W& E@@Qits p&gaﬂgﬁ%ﬂgﬁﬂld@@r\%lr‘l r@(ff?%;r@@n%vﬁflgterocychc Chemistry 11,

con er _an | nert atnosphere at at nosp

pr Bslstriezkyang G é\é&eﬁ%@dﬁbﬂﬂé%ra%r@fowak?éé i lr%bnmd Organic

R%Qtﬂm: Vx&letgzst SorBbIE Yl;ﬁ@ 191, Vol Emey efier ek ﬁbut)wmgl seBuic
0 abou

nost. prefera
BRI ﬁ‘PF%/aYSP%g[X IR spmg ﬁbﬁt@fl%vt@ﬁﬂbﬁlaﬁamounds of the
pregent imleatibn 24h k& syAtheSoed aod mpoasdsodificdtohb anwhag synthetic
ﬁe%ht%? ?c'c’hg%lgse ga ecrflg% aWdt\/%]h 19¢ n&%g%&te(ff oﬁsel'gegltea %Ilflfnréta?t having
mﬁ@r@bﬁoah@dﬁdaturc hentpiatd methesf ApihisatRgr oups  can vari ed
to afford the various conpounds contenplated in this

I nvemhi QBetinYRh AONAE and thBenteBSRETABIOARE @n&lﬁ&i&%e&ﬁ@n schemes can
native conditijon

g‘ﬁ ar%@@@%%ﬁ?é%fe&%ﬂ&@suw @ﬂ@e%t&nﬁﬁw%q%éalﬁﬁhuggﬂ% not

Hﬁﬁteﬂﬂﬂrﬁﬂtritﬁ)d tlmlllattdmec@@t@memﬂfn, tﬂﬂt@n%ogrﬁ)p‘l@nhmcbtheaﬁ(e Such
61 1l Ps an bg ﬁh%rag’[g zseg dlsgl)g convegqglonﬁhmea lggl%gtéo ?uza constants

alhﬂasmc‘eslehta i nvention are provided in the fol | owi ng
Tabl e. These exanpl es and preparations which foll ow

are ppRvd Q}%@kﬁ&?t&ﬂ% le@trﬁr?o@l@ r&letibhEbsiribeli Bered! pref@ably are

nore cl ear understand and to practice the present
Fqﬂﬂéﬁtedm eryrﬁwlestwaapiphﬁwt B ehsT dBiead A Aggaction lemperature

e bf fi@mtzf[b@uﬁcﬂsp’e} t0fabbiel S0rMTe ol Oprefedatily fforﬁdb)()uﬂS°C to about

@%ﬂn%%&h'a'ﬁ RSy 304 <RRRMEREY bty hispPL SR hispmgrature

cgnpoundd °€an exi st as two or nore interconvertable
species. Prototropic tautomers result fromthe

m gr%h@@omﬁ&ur@ds‘iﬁ‘ﬁﬂio%nﬂ %hpﬁggﬁgd 19{6898{111 5%591@12 substituents;
bet ween two Taut 0 enera exl s
hewsveomelsﬂlptm/ thpagovil @@8@&1@ elmpma%@tp ittt ithpnadpg of the R groups

adrf Rl $o hPordSRé Alrfdid @oﬂn@dhﬂd@éﬂkerﬁ;ﬁ%@m Hs&alony Moreover,
Blfoduce a mxture ée ch cal .and SI cal

JHRTOP 4QTUENE T STRRD NI S EQIA Ao gblpryen. The
Tdaetigroseiqtierams of the oy dzxabfplasmre sotdeg@en delimitahe scope of the

?n%ﬁ'ﬂ%ails ﬁeF%%tWﬁ%héA%l%iQLn the nol ecule. For exanple,

atic ydes and ketones, such as
acet al dehy the keto 5 form predom nates while; in
phenBramplesef reprssentasivacpmedbndsrrarempasehbpand within the scope of,

a{eqir@steﬁpfﬁalv&nkﬁl%eggv?drﬁdgﬁ Itﬁ@t%ﬂls&ing/qeaﬁfél TheSdex@nplestand

p%&aa@qyn%lcgrﬁg ralpﬁ%w‘égddp_eﬂp%g ﬁ'_cp_se 8@% %F@e_m‘_’t)to more clearly

taddroa®d snd Erattbdeties pﬂeWﬁt atven e, t Tledyl sﬁbhlyl o0 BEBshsidered as

[ b AR N T Se—

thrnqw unds.
Compounds of formula I exhibit tautomerism. Tautomeric compounds can exist

as two or more interconvertable species. Prototropic tautomers result from the migration

of a covalently bonded hydrogen atom between two atoms. Tautomers generally exist in



10 In general, the nonenclature used in this
Application is based on AUTONOMIM Vv.4.0, a Beilstein

WO p@giola9se conputeri zed system for the gener at POIVER{007/058116
| UPAC systematic nonencl ature. If there is a
discrepancy between a depicted structure and a nane
g%%gl?r it rar:d) ragtt LRf sttﬁ tﬁs%lafé\%fggevp %"patl ?%A(%tggrlél %tsﬁ’larll?f IJFpOdulce i mlxture
@homdhemml aigl pfnem@bqyop@nzsyar)? <O$igtent avthl a m280r63>f 28mpounds.
%h@i)osn:l-orgo@thgz %%ﬁltﬁﬁﬁ 1§dép'én8éﬂt gﬁc&h%%pf&t)urg%ﬁﬁh Hie molecule.

yrazole 1-
F@t @q@mﬂ% lr;szama dindage elﬂFhYCH?éi alz%ketomefzs@h aq aceddehyde, the keto

%@H&Min)atd@ hm@xm]%heb&a \ZREERJ] ifbrén éz@ao%mz&esdddhﬁ@oﬁ

TR IR F A

43d (1560)-NB- [ 6€BiQtiE=N-) khd amidiBe (S pNENYNHE H-QfNdzI0)=N-)
@éorge% gihgfgﬁggﬁ?({%’rfz ?paRBgﬂ%§)élgmh?dndilnfhleye%ﬁmeegnlam&erocyclic rings
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The starting materials for pyrazoles, indazoles, aza-indazoles and di-aza-indazoles
of the present invention of are esters of 2,4-disubstituted-3-aryloxy-phenylacetic acids,
e.g., 10a, which can be prepared as described in reference example A. Some embodiments
of the present invention are non-fused pyrazoles that are readily prepared by cyclization
of a B-keto-ester and hydrazine (see, e.g., example 1) or by alkylation of a metallated
pyrazole (example 2). The fused pyrazoles disclosed herein can be conveniently prepared
by intramolecular cyclization of hydrazine and an a-oxo aromatic ring bearing a
displaceable residue ortho to the oxo substituent. The displaceable residue is typically a
halogen; however, other leaving groups (such as a mesylate or substituted aryloxy ring)
also undergo similar reactions. The requisite a.-oxo-2-halo-(hetero)aryl fragment 14b
were assembled by Claisen condensation of 10a and an optionally substituted 2-halo-
benzoic acid ester (e.g., 12). A convenient protocol entails activating the 2-haloaryl
carboxylic acid with CDI which produces an activated acid derivative in situ which, in

turn, efficiently condenses with 10a in the presence of base to afford the B-ketoester 14a
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to result in formation of the imine and displacement of the leaving group.

SCHEME B

26
28

The present invention also includes fused aza- and di-aza-indazoles compounds.
1 H-pyrazolo|3,4-b] pyridin-3-ylmethyl compounds can be prepared from a 3-acyl-2-

20 halopyridine precursor 22 by cyclization with hydrazine (B. M. Lynch et al., Can. J. Chem.
1988 66(3):420-428). The requisite compounds are available by utilizing the Claisen
condensation (affording 22 wherein R = alkoxycarbonyl)/decarboxylation (affording 22
wherein R = H) starting from 2-halo-nicotinic acid compounds (e.g., example 6). Thus
treatment of 3-{6-bromo-2-fluoro-3-[2-(2-fluoro-pyridin-3-yl)-2-oxo-ethyl | -phenoxy}-

25 5-chloro-benzonitrile (22, R = H, R' = F, R* = Br, Ar = 3-chloro-5-cyano-phenyl) with
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13- cﬁdﬂbﬂ%w'rhrﬁlcﬁt% Q—chbB&ylmadMﬂ)l@ﬂSla&hﬁ(ﬂU 6€the@Fchloro substituent by

t ed t t
BdmRE A T s rat@ (oo i el tiot e aL B b or 2 fuggo-3-(6-
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g%ge nd|n pr. Z q

{ ] %’XX B‘/r1 Flé*f"f 92“ OPAN BOK Y FICE*HEP 2d Fartk}%ftth%% uoro-
anptiseeid mes be reduced directly to carboxal dehydes

with 5 netal hydride reagents such as DI BAL-H or

Li AAH(O-tert-Bu)3 in an sameMEcsol vent such as an

et her pr hydrocarbon solvent typically at reduced

t enpeffatures. More vrgorous' condi tions typically}

ard gAY _ghcohol  whi et

- Q.
_xJohn Wl ey & Sons,\\
hberork, 1992, pp. 1167- 10 117 “eddition of a
net al 1’at ed (hetero) aromatic %onpound to the carbonyl o
and subsequent oxidation of fhe resulting secondary
al so affor of ortho- substituted

produge i ndazol es (X. Li ., J. Med Chem 2003 0H
464.26): 5663-5673; B. Rardde - J. Med. Chem

199 4 ; V’angezl aog. |

Pﬁz

reaction ganlbe run in any |nert S Ivent whi ch boils

at a tenp fre sufficiently h NS0 result in 0

formation the i mne and displ gcenent of the | eaving
gr OUp.36SCH MEBR/ I AO ArO3§I_4¥;) N NH 80

Ar = 3-chloro-5-cyano-phenyl

Additional substitution on the 2-halo-nicotinic acid precursor affords a route to

pyrazolo[3,4-b]pyridine-3-yl derivatives. (e.g., I-22 and 1-23). Alternatively, the
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1H pyrazol o [3,4-b] pyriding3-yl methyl conmpounds can
be prepared froma 3-acyl-2 20 hal opyridi ne precursor
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?%{ ?@ 41 tﬁ“@%@ﬁgﬁ%}%ﬂ@ YIS dipEdRey WfryrazgipdAdsk) pyradne-3-vl
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vithtaneN-alkyhssbatiigenti ayptha oeridene wfrogdnewéra pirdpardd hyoani anglogous
12180) fst'@ﬁ ClBYe'h' | dhA&shiidlY 1ﬂt&nﬁfléc?1[ﬂ h¥d 17azmA c%:lﬁgﬂlcg{ £quence starting

I tut ni.cotinic acid also ¢an be use

rﬁf”ré?ﬁ élit/]ﬁ@ diyridowt 30 rigityation pidlnuith Qalyesb‘ifr ingiligdacement of
dﬁ:fdhltﬁlde\lf?&b‘éﬁlt&ihnﬁ@dtdkem&eﬁ BGUbseghdhtlyrBsphlck@beHydhzine during
&5 ézp? ion cag ge condensed with the al dehyde and

SKIAr Yoot Y HEC ) ket one (e.g., exanple 7). The
optimal process will degend ypon the availability of a
sui tabl e reactant.
1H pyrazol of 3, 4-c] pyri di n- 3- ylnethyl derivatives were

prepared anal ogousiy from 3-hal d2{'$8i%0t i ni c acid
derivatives)feugy., exanple 16) or $F8m"3hal o- 4-

al | ated | d| nes (ng. , exanpl e 1%5
PtN3- Y Al s e rae0

w0l o[ 3 47d] pyPiy

ared froma=cHTor g i diny@eD- car boxylic

i i Ensati on/intrand¥ecll a
hygr azi ne cyclization segu oMy ch afforded 1- ][§9
Chl oro- 1H pyrazolo [3,4 pyri m di nyl conmpounds were
ared simepaddy starimg from  stepS ¥
\ickl or S2PYF i dione ol boxyl i¥HelYd.  ar0
syl acement—of—the 2- ¢ Qﬁkr-t—treﬂ-t—-by hy
It‘r g I'h the isol atr
3-[ 6-brono-2-fl uoro- 3-(6- hs h ne- 1H—pyrazo|o
[3,4-d] pyrimdin-3-ylneth enoxy
- 5-%hl or o- benzoni t[ri] ¢hr& }{I]I F*m%)@r oacetl c acl_T_sﬁzli‘I? R Thth
(1-10) as byproduct o Fhe reacti on. Compounds o
formula |

N~ 'NR'R"

Ar = 3-chloro-5-cyano-phenyl, Phth = phthalimide

Certain substituted pyrazolo[3,4-b]pyridine-3-ylmethyl compounds were prepared
utilizing the Jacobson-Huber synthesis (P. Marakos et al., SynLett 1997 561; C. Ruechardt
and V. Hassmann, Annalen 1980 908-927; C. Ruechardt and V. Hassmann, Synthesis 1972
375; P. Jacobson and L. Huber, Chem. Ber. 1908 41:667). Utilizing these conditions the
aryl amine is converted to a diazonium salt which undergoes intramolecular cyclization
to the aza-indazole. The required picoline derivatives, 42 and 98, can be prepared by
literature procedures. Deprotonation of the heteroaryl methyl group was accomplished
with n-BuLi and the resulting heteroarylmethyl lithium intermediate was alkylated with
96 to afford 44 which was subjected to the Jacobson procedure to afford 1-39.
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wherein A is 1H pyrazol o[ 3, 4-c] pyri dazin-3-yl nethyl (A
= A2, X =X2=N, X3=CH) were prepared anal ogously

wez@spivshe Cl ai sen condensation was carri ed OPCTWPL007/058116

3-(2,4- difluoro-phenoxy)-pyridazi ne-4-carboxylic acid
(see exanpl e 21) rat her than 2- fI uor o- nicoti ni c aci d.
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WD. 2008/ 01 ai{GS PCT/E 2007/ 058116 28ﬂf)eyraz e[r 1 tﬂ h
IRPISAGP3ENTET dn%‘ﬁuﬁfél FUPREShoun 5ubsttateRys dpangderial (wHich may

elchlie _raqiehematmfn dnhendeusad agannig bucdak indsat, iigiml afontdnd suppository
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O R Ty T
edyinisti42i0R ipgraendy avil dsing acenvanisnh daily iwéfgubglfrmn whti¢hecan be

2 TRed h@BTiRE MPthic ‘a@%reér B?affﬁ'cﬁ&h gﬁd ﬂ@%aﬁ%‘éer@p%%é t% thO8ctive
corresponding nitri (1-14) h 'sodi um cyani de and

ey, Vor br uggen and K. Kr oI | k| ew cz, Synthesis
1983 316-18) or to the correspondi ng
6- 0XA-cdmpodhd yetenpbhpisod ziad [9kndinbéntin; beiveibasthyik
%glg\k)%g It\}/gglh&%s_ﬁ%%l% ée\%/ﬂs; og%:tillﬂl;\lfvlgr r8§§ %e rtéllg(r:e Ci)é]an hg%nq{olngﬁexcipients,
par(ighs; QIlCBBl-CQtE?IZl)lY be placed into the form of pharmaceutical compositions and

gm%esagl 0 rﬁh‘ifrﬁaéeh‘h@ﬂ '&@é@{;ﬁ{ﬁkfanﬁ]&ﬂ{ dodh %ﬁné’fnay be

eriva tituent o
wﬁpawﬁ@ ﬁP@‘f‘?@B@W‘ RS 1ﬁ)1?téﬁh?(§ﬁ’elbt}0 pm&rw@u‘guher without

hatiSh L Rctilea@dhfPouh ANGHERSRIP N Ah D iHea R cﬁﬁﬁe&&rrﬁé’ﬂﬁ?@éﬂi@m any
lb ion sequ start.ing, fromthe Nal kyl ated

S Flr5Plst 6. R Obhe i Brin Y FPrRBF TGS Thended daily
dosipt amgeenbe @fiployed. The pharmaceutical compositions may be employed as
solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration;
or in the form of sterile injectable solutions for parenteral use. A typical preparation will
contain from about 5% to about 95% active compound or compounds (w/w). The term
"preparation” or "dosage form” is intended to include both solid and liquid formulations
of the active compound and one skilled in the art will appreciate that an active ingredient
can exist in different preparations depending on the target organ or tissue and on the

desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in neither
preparing a pharmaceutical composition, generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipients that are acceptable for
veterinary use as well as human pharmaceutical use. The term “excipient” as used herein

includes both one and more than one such excipient.

The phrase “pharmaceutically acceptable salt” of a compound means a salt that is

pharmaceutically acceptable and that possesses the desired pharmacological activity of the
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the chloride by liberated i mdazole which is
subsequently di spl aced by hydrazine during the

W@ y@Rioz®ss on (see exanple 9). SCHEME D (i) Ac2BCT/KEXW07/058116

(i) n-BuLi isoanyl nitrite3de THE F Ph F NHAc -78 to
OCAO(ii) aq Li(}L THE ArO "ik N NHL NiOwe (ii)
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SOMOUICE, ver 5 Repar s ut il 200U, Jscabson WRE i .
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t
AL RS By LT, b e o o
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Eﬁlﬁﬁﬁf ®dl, bitarid adi€maddone RIDaed tHedke; dXEPY Mt@ ll’(ﬁfrrleﬂl'w}ibﬁl an acidic

et PSR ¢ i B o B LR 4GP RERU T Rt o 5. an akal

meteé iave din atkelivesrdl ik ataecllwwhinlim ©6; drocoafdioatds wth whiocganic base

e R R R O A

@@fﬁ)’@ﬂlﬁ@@lm’ apf shlikes Shacylswiepamnisles haye apercides prgtart whiich can be

hBst@cioll 48 foLaT 4 falt%mﬁf an QfgBhic 3d ML Aid @lio@n dosage forns
and carriers. Oral adm nistration can be in the form

bl at ed t abl et d
ol alfentSnd iAo R MBRRES i R b Rt rigm acetic
sdig adsochiric Lalypdphasc afd, hﬂi\ﬂhzmeelsléﬂﬁc zltdild/ emztlmo Ic1d,r Ifhosphorlc
Sé El tgﬁgtj coéjc?d \M{gc aéslfl asgghﬂlll }t ?Hmb¥a19 incO Sgon s1u
admi ni ot raVenou

PRUOUS
ﬂumktbd; up@r@noét@t all mﬁtrcm sccpnlhearnacqu’ﬂcalév‘@nml@le salts lnclude

SOPGH L AMBOH $ornts’ BASHE!) TR kerysMDiothhs BMymorphs) as defined herein, of the

same acid addition salt.

Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
In powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active component generally is mixed with the
carrier having the necessary binding capacity in suitable proportions and compacted in
the shape and size desired. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. Solid form preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.
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manner of administration i33 generally oral using a
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3- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid,
mandel i ¢ aci d, nethanesul fonic acid, ethanesulfonic

wacid/o196®- et hane-di sul foni ¢ aci d, PCT/EP2007/058116
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E étlv one) %)%eneiﬁ %‘ﬂﬁ m xed wi.t P 30

P EI° \ﬂrrﬁ’ ¢ setPleess PRAINHY cQApAUSNly afsq contain a
Surlfztcai”mlt sughras peithino rchealode ﬁﬁﬂmgmﬁﬁe icontrdlheel tstrapetessddralve.
%ltgr%[ag‘geﬂf {h%%ctl e 1n%gr%g egtsC %r 15 aér%wd@& ﬁ%gorgluméfsatagergpoyaer, for
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&Q}cﬁtdeﬁvatlvteg é\&ﬁ%@ ﬂ?@mxﬂﬁt)w &i@élﬁ@&e aﬁ&)gblzmnylpyrrohdme (PVP).
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Bhe paye eréﬂﬁqu %ﬂ fqrmaa gebi) the n@%ﬁl fpe %QF‘ RPVder<comppsition may be
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B R jch e ddps Y e gttty mivai off Hﬂhsaﬁf
solubilizing agents, and the |iKke. VD 2008/ 019968
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ﬁ’elm & cfoﬂ{roﬂgdﬁl C@E’éﬂd%ﬁfgﬁéﬁé@&f th® th%‘?néeﬂe&%td For example, the
atlon i'ncl uding enul’si ons, syrups, elixir
herireveat napRici e Adornawaisd irs framsslernpleps gubcutaneous

Hﬂﬁgl déﬂ@er? @Hl@esf QhBRIBRAY Sfstc@itSar¥VidvaRtadESus WHARAGHink® release of

qs converh
e compound is necessary and when patient compliance with a treatment regimen is




to liquid formpreparations shortly before use.
Ermul si ons may be prepared in solutions, 5 for
wezaspi®ss i n agueous propyl ene gl ycol sol uti oONBCDEPIAY058116
contai n enmul si fyi ng agents33such as |lecithin, sorbitan
nonool eate, or acaC|a Aqueous sol utions can be
t (W] {
gr:lllglggggl Xuncijs bliae el olrcgeﬁlt] ar():/ S¥Y egrll\l/sg a0 I%al? ! t]B/ alntavi‘?ed%o a skin-
aditeksivh s@kiemppgrtag ba tcsrnpmaftcb@ﬁjstes@s msmdwscomr_l@ewnh a
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Aelivgryatystems aty 1§§Fﬁteﬁ SHhQgAtsly pde fgthe sn%d%maklévquh‘/é%ery or
ﬁ@éﬂtﬂdmd qae blﬂi@éﬁ?ﬁlhﬁi 8 td éﬂc@ﬁﬁla&@ﬂfé c@hi%)%ﬁnﬁvﬁ{ b 11p1|@f?s@l/Mble
suspendi n ent s compqQun e present
o e s BT P BRORBH S RMBF A £ polyactic acid,
adm nistration (e.g., by injection, for exanple bolus
i nj eStitable ﬁormubnbnmlomgwnhfphsmm)zutuahchrmy dibients and expcipients

RISRENR] in Re;ﬂyg{ond?ﬁee&];eggé‘ﬁﬂ{l% r3Re g} ﬁﬁwm%yel 955 Cf,Jdﬁgd by E. W.
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ﬁwFt ?ﬁ??@ﬁém?W'Col vegetabl e oils (e.g., olive
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ol eaifbg modifttatiery o2he peaserati canfrorirrds @tr@n@eré@@nt@rs s@hblggn water

Bf @@1@{ Vdhide, f(\ﬁectxﬁhl@g? B BE 34y LAY nlisEUBREAH R Qnodlflcatlons (salt
|Z|n lof disp i ng a en S. Alt rnatj vel

t abi |
? @uéaétqnv ﬁgﬁ%ﬁu &Ht)> ﬁ%}ﬁi@ée el e of §papy skitin .tfrfeadt Itis
Byo a8k piithéh 1he @E@hh@%kiﬂfoﬁﬁ@z&t tcﬁm&@iﬂ' the@bu)of administration and

DR TR 2 B0 13 Fr FEabidhe RS R o
therogent fangiso uwas Gor. mBti@ uoobpefindsfiett inlpetiprtesent
invention may be fornulated for topical 25

admi #ff, 1L R "'t}%?aﬂe‘atluq? e@f@&tgfg amo%ngsas Ql'segf H@ah%eaﬁg 2B qunt
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EIeHRs tvepduce ympseanpf de dkﬁéasleé@ Ay rraiﬂ@éuavh The atiaghanbdV
ﬁffedﬁbh)&an basfnotdd Byhaeaddhd Ve 184d (&wA)&hlrﬁoﬁltur entdevels.
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Hmdmmants o\nth which disl thlfe@trls boipg trghteditht mtstc alad foasm ¢fn
Ecﬁlﬁlrfmféttlﬁn ah8 %%fet%mxﬁ%{ck SF Y rA&kilaY ﬁra@gﬁ(me? involved.

In a flavored base, _usually sucrose and acac

Fpragabadipinistigen iy dailx degngp Pf styygen thouh 801 gad F‘le{J}théQQ gxykg body
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BiER Gy o e S o DR GG i Wy, more
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OnD eneaQus. r
treatment 1s 1n1t1a%é:d w1’81 smﬁlepgosages which are less than the optimum dose of the
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by stirring. The nolten honbgeneous m xture is then
poured into convenient sized 5 nolds, allowed to cool,

wan@stwsol i di fy. The conpounds of the presentPCT/EP2007/058116

i nvention may be fornul ated4for vagi na
adninistration Pessaries, tanpons, creans, gels,
QOIPt Stnd. TR fter ‘Ehe o2 if fr)lgrtegsleﬁlbn Qall in arQn‘%ertltls 9191'[1]: tﬁe op'[e imum
Ve T ngredi ent ST ERrTIeIS a3 are Khown
aliftct fay tb‘emdpipxholyb patEne is readhed.c Omp oliomdisnany skithén easmgliseases
Hg&\fﬁﬁéd 193RI BE, EQrM(ﬁft%‘ﬁdEQE rﬂ%ﬁﬁf&lta:hgn and in reliance on personal
m ni stration. e sol utions or suspensions are
kppiiedar, exnesienqeyandshe diaclpaes of dhis mg}lcavon doAveritingnal
RAGRutiéD cFRXANVRhfouwt bihtha cEthPRRRTs,of BhdiSredet RiveSiUTAMHr a given
he forpulations may be provided in a single or
F5F BRSBMYGFm In the latter case of a dropper or
pi pette, this may be achi eved by the patient
adm hi sthkedimgnaf dppnoprtioat the aptiedengrovnded asdt tamebe of
i
ﬂﬁgﬁ%ﬁﬂsa ﬂl?}mé@(irg\%pg raﬁgt)}(lg} ﬂ-rtlvtﬂ%l f#é? sﬁ’éh £ asi‘ﬁlrc?e&lde reverse
Hrenssripige mhdfmoa wythsmay- rplsr}@pm Err@etse ﬁﬁ@méasgfnmmg)r or HIV
PFRSRA IR NIVIRMN (RBYCtRR bRpBUhAbLHs 4Q1vaBe! &SQlt are administered

adm ni.stration, rticular the.respirator ract
Ehchm iRt wigh angthegandijra aa%% e agtpiy bevﬂ@fe%ssﬁﬁwﬁee parent
wmhbo@ﬁh ewakh mehae\a&naqtsmmbmauidn tleeaps) stieh hamirdxtadipinanay be

RS TherBil MY s TG BB SRt Sy gt
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(‘ by gising ﬁﬁ'{l@lam@ F@HPIBF%WPI%é‘i‘@ﬁr@?%‘ﬁﬂ@gredlents or by

EﬁHsﬁaﬁik@l‘[y@ﬁhﬂﬁﬁ%ﬁ Ramehisteitiof I of Bl bR @dshptofodBt RaR e single

or. carbon dioxide or other suitable gas. The aeroso
Adlycé8mleni ently also contain a surfactant such as

| ecithin. The dose of drug may be controlled by a

met eftexdllﬂoahméem@BdﬁMtecfmanmséie;em hetreaghiewieexitanglrte ghir@ppitytaxis as

0RY a tHE @éét&%gt bpex?stlﬁlg %(ﬂ ioffs, gﬁé’ t@?ﬂ%ﬁ?eaﬁ%@ﬁt qg animals includes

exanp npounda In a Sul
ﬁmrm@asé hgoens aswelbastasee, ansflds clurthesmgres ﬁfeatment of a HIV

Qﬁédm\ﬁﬁt zisVlfs§d R&IEH, ASo Hﬁéﬂfd‘é%M@itﬁﬁM{ Wﬁxﬁ}ﬁhyl&ﬁé b &%s@&da
p Vi nyl pyrr ier w

i ne ar

1o gepciat 0 wfg %é?%eéhlate%w Hyvi ﬁ#p oo E@ﬁﬂégﬁnﬂ%ﬁlﬁ
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pack ' t er m e
packen R S GAUR PRI 0] SESECEoR e
forep drecetepdratiorelssebdividedt atto 3} dasts poeidiring appsoRtiae neantities of
He LM &Qllllgcﬁﬁi:nf ehRARR @&Q%é"f‘o%rcéﬁ bR pQéka%«l}?%I@ﬁirhﬂ@n the package

I ngredi ent. For exanple ound resent
FOVRRTEGHSCEdn BRITHESH RLDSPRAtPH SEr BnRReKsied tablets, Capstlles, and

oGt aNERlYSr alﬁbb@leﬂ eAlsy, ehy uﬂ&&bﬁ@@ferﬁr@ﬁ%e dehpsuis, Yablet cachet,
eous when sus ease of

tens advan
BB R BilR " R LR BRIy SiEh S e A eSS rRtisag! form.
with a treatnment reginen is WO 2008/019968
PCT/ ERP206%4r0pi8sdr6] préfaretiorsivallich (odlopounpwvided to enable those skilled
H 1"111@ %gitetlf) nrﬁ?drg gﬁgﬁsl)ly glécyesr%t%ﬁ?& frg%trc)) g?ctfc@ ?ﬁ%@’g%erlr% gﬁ[ﬁﬁ@&‘? eﬂiey should
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and representative thereof.
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(1- dodecyl aza- cycl ohept an- 2-one). Sustai ned rel ease

waledosweys syst ens are i nserted subcut aneously POT/@P1007/058116

the subdermal |ayer by surgery or 5 injection. The

subdernal I mpl ants encapsul ate the conpound in a lipid
e.g., silicone rubber, or a

blode gnﬁﬁ%ﬁ%(ngﬁiﬁer e.g., polyactic acid. Suitable

formul ati ons al ong with pharnaceutical carriers,

di | udrtrgloaypheaybeétisiasiss are described i n Reni ngton:

The Science and Practice of Pharnmacy 1995, edited by

E. W4 cMi\frslsn(s Magie- ?H@an%ueﬂemﬁozrﬂa@wpﬂe%m a%@lﬂlé d®D¢R-1) and

teachlngs of the speC|f|cat|on to prOV|de numer ous

oute of adm nistratio 2

fornulatlons for a particul ar
p R of the

W NEQ Rnder i ng t N€
i nve Hﬂ%%&b#ﬂ-or ng ther™th

activry Theétpddi f i caf e pre¥Bft conp uH@ 0
rendercthen1nnre solublelin water 15 or ot herCl

vehi cle, for exanple, may be easily acconplished by

m nor_nodt k. atdions Rex:RA At i on, R-5a: R =NH,
étgrtle Bl @, 0Nt C. ﬁi %Ma%wwmﬁ t the== Resb:rR=C1
SFrit R;ku RI-om T8> Rtc:Rs-ClLOgtwel | wi tlin t he
ordinary skill of the art to nodify the route of

adm ni stration and dosage reginmen of a particul ar

compound in order to ¥fan§Y® t he phar macoki netics of

t hestpBeseniNCeg of maxi mum beneficial effect in
pattent®. 20 herapeutically effective

anount" as used IM neans an anount required to
reduce synptonglof the disease in an individual. The
stat ys_ of RHYR S50 ecti on can be nonitored by
measuri n RI2:Read (RNA) or nonitoring T-cel

| evel s. The dose will be adjusted to the individua
requirenents in each particular case. That dosage can

vary gﬁi ti hi AN d@ﬂﬁohh@bbﬁoﬂ%@l@q’gp&f Vgé‘a%ngyf@ gtpééﬁl of Ibltrogen with

fact suc as severity 2 | sease
poeditidarobepgoniigite @nda gehte 8169 maaph and éﬂlebrdtr%hDMfF (Renl). To the
Rabiti&Mvas ﬁd'@@ kodiRCheRBRIAE 52, 2‘6 8 |'114W|6| rﬁﬁ‘l hh@dRadul Bt sol ftion was

bei n e nd farm of n1n|strat

atﬁaefﬁ%%ﬁ epg”'r Eﬁggé} 3{?4@% SFCHPR Wb FOTp plSteniatiepss 10% HCl added
propetisetto oliereadtivnolevsel] The Enrde miaturadas etk tedtwithnEtOs\c and

geal L:theﬁilosaa%l?edo w1t}k1J gctg%%gaa? %J%oeroan%]brl dThetblgtﬁAc 9‘&(’:{94\7%1% dried

rra
f&ﬁm&@lzn)e flhptyd and! /tlmso wntmﬂﬂeﬁ@wc@m wahler tgpyfordha @ide solid which was

Pefcéfs‘é'ﬂ{z%@ i hkaHOS896nd B BBENE 92 (86RYbf R-3h, and about
ng/ kg body melght nDre pre erred 0.1 and about

a(ﬁlmillﬁb % I O'(ﬂil;L:Q rfh% %@tu?@wkgh@&rdﬁe ny O(t @ QIU Q%&ig% lﬂﬂiﬂéw mmol) was
abo e al 0S
A8 TR n i Bor drag i R 1 W me L RS Ry br§iRahthe
dostgesss toppiddalNTyarsetuesdredvignth% adosagéiClpdhe dtayltmg mixture
g@pg{t&lcjteﬁ ’w1§'h5EMA%aa\tn'a %gsh%cﬁwitﬂ 'v\Ia{e?Etﬁcﬁj bi%é ?h% rﬁb tra as dried
o ’rﬂ W

sa% ar e ess he op t1mum
ovud Noa$ b end e borsadssl ves reemVé@ fpieighelto afford a yellow oil

Irh%exaefstp%hﬁe& be sﬂ@asﬁ Ehrofa W4 RASAimYviBBIDAc/hexane (10:90) to
cr e6n(eg%940}5ntf1R 3t he opti num



effect for the individual patient is reached. One of

ordinary skill in treating diseases described herein
wowms/oi®esabl e, w t hout undue experi nentati on aPdI/EP2007/058116

reliance on personal know3sedge, experience and the

di scl osures of this application, to ascertain a 5

t her cally effe unt t he f

the. SEEA R0t el Bbotin 305 s org L E4BATRRHE, Blo70 mmol)
piad agrydrous Pélf‘rbl@@mﬂe)mnsl tbé salhigon wesewoladrip 0f Rle Tache veoled

Qcﬁﬂﬁéwzgs %é ded sg‘(ﬁ{ntn tgﬁq)u@&ld@@%%@ ﬁ& §{ ﬁqnbl'j] ﬁ(@[ﬁy rgﬂflﬁﬁ@solutlon

anot r antiviral agent nuc

plaged log 1 by rzaﬁa%érhﬂypaseltimh?r@meoﬁé 920 é? ﬁé@ mmol) was added dropwise
msme Hidttﬁ{tﬁlﬁﬁigqﬁe FRVES SR I ICANSE rph@ﬁ&tses lc&hpbzltélyaéoreﬁmleui VThe
rotease 1I.n e actl ou or It
fe{ﬁa‘e’%weafh@éaytadﬁll@nﬁﬁﬁ?ﬂ e b BRI gpitre was
mﬁrd’d fanah heditiandlihour.al'hageniirethie eacidtad with BEYAbend washed with
wa er ?1%‘[’ 8{'1 E&Qﬁc RAL Srlé(% %I&a?%@ ‘3 fllfx\p an ’[the%o]tvent was removed
1 on

nagﬂcweto )@dd @U’ﬁllké’ﬂ pil @yhlcslefzﬂgmtuﬁad bwﬁlCh cpbsm chropataghaithy eluting
Qhth G UGRRT08!8) HElHoYdl b g?@z%) SIRGYr rent

adm ni stration" as used he ein thus i ncl udes

admnlstr%llon of t L t 6\ere 15 tine
di 11 SFRhr ToBRIOARtS BYpLE Y r{néfm%t 151 %réééoé@eﬂ%nd
aﬁhytdh@ssmm (0O LG @Bolbé to Gtah e ﬁﬂré@b/urﬂieﬁ h ﬂglrc%en atmosphere To

tl t t
b B B G Bl P R BRLTaR% 1 Bl Bt Buure vas
al\lwersﬂrto wor & 04 6sfagen fdditienaliltha The éisfagiflethea&‘la/(é S@Q @n49.80 mmol)

thas {'Meh L aB& ﬂéntgg ?E@Wvés&ﬁ&rrd & r%d%? SR%% B &P untll ﬂﬁe reaction

eat nent ext en axl s as
Wemmelme dhe axxig wgs %ﬁéllilqdl bymsidltm«aoftaﬁa@mtsrie% HClat RT. The

hﬁﬁatrelrwkt ex@thcad lw'i'Eﬁ'EtOAB Ghd %@g%eﬁltvhﬁl &vﬁt@ﬁ%ﬁ@@xﬁin@ffthb Eff@ﬂé;was

S urt her nore rea a ..
e Taip 00k o lene TBaoNer s FompSs it (g dadiiord R 4bs alight
yellpat siewhich wap uedalhiy et aitp avittibseaydunherepuritientiod.i on
associated with or nediated by HV infection, or the

clin %&%% THIRE QB R- AI‘J‘@M%D% 50. %?7 h (%I)OQQJ (ﬂ?s%ﬁ)#a [T afch oroethane

prep Ions are uni osage

§0OmLx andd FA fﬁe29pﬁ epht mnilcd alidshsmﬁldwﬁ d@dmi Hilo TJIFﬁ mlxture was
e&ﬁecﬁtocm hd guémalﬁ RAP seregsngtAevg% @gfgg&édgﬁ ge%gcqﬁe cARfe IoY6vas re-
éw&@sﬁap i aeﬁéoalsé m%\ae aeé ATUROM? N@H&%Meeéged- The mixture was
axtﬁi&tddtvlfﬂSD@M @ﬁ@%ﬂ@ﬂ iwath, wﬁblﬁz{hdaﬁuﬁa’CK@De}M wablgéd(Na,SO,),
ers i vi al S O
REe a6 0P sp R Bu Cindighutio d oD Felo R ity AR Pruds T was
punﬁ@lzleyr@@z chsetdtographyi duttaywitie ht)mee/ip@Ao p90 HY) @0 affiordels.0 g
gg’ ficthese in packaged form These exanples and

repar atl Gns which fol l ow are provi ded to enabl e those
skilled in the art to nore clear]ly understand and

pr actER 6 - e Oprk seid qumﬂﬁ%wawhweswab IRgde ($ed ZBéZ mmol) and
@lﬁ%ﬁitéiEfCEH as thé feattidiOvebfRBwaLaided OfH, AN €2. 20y, enti40 Bamblt water

a L1l ystrat and.representati
CRLPLUA {5 b Biah o1 d3en ek T b Ra0sooBaT T gredged fated to 80° C for
Rhf aVient Rak wax aopluemed, the heterogeneous mixture was filtered through a pad of
CELITE" and the filter cake was washed with EtOAc. The aqueous filtrate was extracted
with EtOAc and washed with water and brine. The combined EtOAc extracts were dried

over (Na,SO4) and filtered. The solvent was removed in vacuo to afford a pale oil which
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3- Aryl oxyphenyl acetic acids
[ 4- Chl or o- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- phenyl

wo 2@8@19968 aci d (R-1) and PCT/EP2007/058116

[ 4- chl oro- 3-(3-chl oro-5-cyamo- phenoxy) - 2-f | uor o- phenyl
I-acetyl chl ori de (R—2) FFOQRE NCRNCORNCO

gunfﬁg%y%éga?ro&@ %gtel&%rlfzv&ﬁégexa}ggﬁ% @5 léll) to agord 60g

@7%']((@@58@(:@5 R-Sb: R = step 2 1 R3c: R =
step 5 R 4c: R= CH2COZ2Et step 7 F COR step 8 NCO

I?' - - 5tep 7= A 1009nL kodrH bokiom ﬂasngétcﬁﬁ & Rikk anﬁ"yd‘?og'}\/[eCN (15 mL)

= Cl 53tep1- Al ni round bot t om
HAder QAP HBYO UsHHEIM Of BitFogAR E§f> thys PIHYYES WS added Cu(I%CKz (0.083 g,

B.624 diredl) andhenz@nl difritk €0.063 38,624 nﬁ}ngl,) zrﬁe ﬁﬁxtﬁm)dvas leagd to 70°

Coatin iy Roxm e 5 ibaddsd Reaf RS IR pFI LS sl porton and

stofring icontimeesl fosdn addiwlorfali2 thh éfpoaltcoﬁﬂ'urﬁpmorﬂdf shartivfheratdrias the
gﬁf’tﬁ[ré O BRAGOTR SliGeadiB ‘?ﬁ’i&%ﬁ;\ré Q%Md @gﬂ %ﬁ_lueo]u(s’ 10% HCl. The

opw se to the reaction ves
Bxtuacvesexirethd FitiiOAs and duuembingd gxtiagls ek Wsmhd with water

SEYUERNS ThE 'E@@A%itﬁ{ct ARddibed MensANanEifdederhd Mt W% Rmoved

ek o ST B s R RIS i

werth hysdrl EtO2ed 96:1 pro dfxd 0OBagerdrofid-58f ford 5.9 ¢
(8699 of R-3b. step 2 - A 250 nL flask was charged

Wit hA&? A.I%Veg cglefidl%)O %9;6r0 Ib)ot pl‘tdﬂa%liﬁaﬁg&&%i_ﬁl]olll trfgé d was

(100 ure was heate
ghargezswmlgg 10 2 il mmabeadAHEF (20enk ket stioredrvindeg gream of

DLt Lle r&{ctlén besséM\%Q aﬁiéélQM@IS(Oc&rgs YoRe nhﬁ@lg followed by 5 mL

reatlon vvas cool ed t ~an uenched wi t

delaBBesWReT- . hqq@a?twaﬁ SngM%qld? gn W§0@Rﬁv%tsgaa%0€ Ritrogen.

Eh@@m@@éhe%%ﬁ@dléw wdd cwele@to 8hd ahd qg@ich?@ﬁ'ltﬁg%%queous HCI. The
tract .was dri an iltered. e

E%F’&‘z%‘h{n%%e "?’aér?ﬁvgé ‘?rrf‘“\?ggﬁ qi A r]gheacrk}‘i‘i GifIs;as sptracted

with dhOwa ang wasiadedtthyatsi dndclaringe | Thetor gamedt egraaphwere dried (NaZSO4)

8 ESALEAROE 0 Ak by R0 et o

any further purification.

step 9 - A 100 mL round bottom was charged with R-1 (0.200 g, 0.520 mmol) and
DCM (5 mL) and the solution was stirred under nitrogen at RT. To the solution was
added thionyl chloride (0.061 g, 0.520 mmol) dropwise followed by a single drop of
DME. The reaction was stirred for 1 h at RT. Excess solvent and thionyl chloride were
removed in vacuo to afford the carboxylic acid R-2 as a crude yellow oil which was used in

the next reaction without any further purification.

General procedure for the preparation of fert-butyl phenvlacetates

To an ice-cold solution of the ethyl or methyl ester of a substituted phenyl acetic
acid in THF is added an aqueous solution of LIOH.H,O (1.5 equivalents). The reaction
mixture is stirred at RT and the progress of the hydrolysis is followed by tlc or hplc.
When the reaction is complete IM HCl and EtOAc are added and the organic phase is
washed with brine, dried, filtered and evaporated to afford the corresponding carboxylic

acid.
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36 ste 3 - A 250 nL round-bottom fl ask was charged
wth R3c (6.0 g, 39.070 mmol) and anhydrous THE (100

workgosandet he sol uti on was cooled to 0 C. To thecTaptoedossiie

solution was added sodi um $3&rt-butoxide (46.89 g, 4.51

nnol) and the resulting solution stirred for 1 h.

P e e P R R
atn@sphe¢re wap hédﬂdl DMad (©@cnquiuetakeings @dnfsunebutyTHearbnnxtlemBec

dglld@@ atPe)ﬁth‘i‘hE &'é%.@tl&{ 1st9 AU P YRG! g%gs e@(ﬁg 1&{]&321565 and the
ulting mxturé was stirred for an |ona hour .

Imémﬁ Reamglai s hosolspt is acrapyed /v ape aaﬁ dlweﬁeﬁ Py ifigd by SiO:

WaloglatergbHyr i ne. The Et OAc was dried (Na2SO4) and

filtered. he sol vent was renpved in vacuo to yield a

0- 2 e ALK
aﬁlbm d ( 35- dJcs(aﬁﬁ_D,@heoéXVR-Mﬂiuorsttdledvﬂ a&'ﬁvlachknid(tt(iRsﬁ of

tert-butyl ethyl nmalonate (10.31 g, 54.80 mmol) and

anhydrous NWVP (200 nL) cooled to 0 C andNGiA d under
a mtrogeg at nosphere. To thip s@bution dded NaH
40%in_miferal oil (1.84 gp 7d 70l nmmol). m ’lre
was alhoteerlio ¥t at 0 C anRaddltlonéPIN 1 h. The
bi s-aryl er R 4a (15. Q0 (FNZP. 80 nmmoT ) 15 as T hen
adde®N0 Yhe reaction vessd and stirred uide ;(va

nitrogen Bi6 RT unti | tpg; 394: @h= Casrrdonpl et e. The
m xture was quenche R-9R! 6H aqueous 10% HC at
RT. The mxture was extracted with Et OAc amd washed
with water and bri TP Et 0AC wa dried AR
and filNe P ent was renov§d Tn v t
afford R- A@. yel +ew—ewl W\ se®in
the next st¥p Wt MBut any futepfer purification. 20 ste
5 - The dieener R-4b (24.0 g, 50.117 Dl ) was

di ssol veg |-|-h—d irchhoreatdane (300 nj NR7TRA (6. 29
g, 55. T%P m:a{nﬁbh@ahe% to 75 TP oﬁ—hg Rhenmi xture
was CS@@ISd.d_L.QRD{Iica{}quoI vent and excess TFA were

removed in vacuo. The crude oil was re- dissolved in
DCM and cooled H% O‘C and aqueous NaHCCB.mas added.

wat er and brl ne. The DCMvvas dr| ed (Na2804) 25
filt ﬂ?b ed 1@%14 bguse yeBl-buas eﬂ@[fﬁaaeﬂatte PANASEA)L(81.2 g, 166

B¢ CrmaVE ol mingeertf f Had anitiiha Bemd-fosed Nat

{@%bil disgeribon01 31 g(B8¥pmole) Rhde mastteingrg-thAtdfferarure below 20° C.

A?[Q:F%jdcﬁt?%{ QJ%@LH%S& @@%BSF @\{?9 géjeﬁl Whi fb ﬁm4 %o(tﬁls(QOlu%grn 17\26\5 added

e reaction vesse

dm@@se@,-&;@tn@@orggltg)bemngm GridokyoodiBrasiuctgdng. )3()26;@(;) 163 mmole)
andMIF G0 n(lﬂ- &Hﬂegmm%@mﬁigé mlel)nper-ﬁlﬂﬁe 'b@l%@\x Py (R'h gﬁl% exothermic).

stirred to 80 Cfor 4
DoRghmalcton @?ﬂaaglfﬂa@eﬁ BRI %%C%ERE i b ddhe solution was

hdtedutg an aqpadhs edlutibicf NE(C) (1e6nd), threactdd vwiet Eake(3weE00 mL),

waiﬁ}egl%t W et:shwﬁ-ao%g i,]4—6@ m]?)q ﬁng%fl\/[géd%h (%1%% Evarv]}g)sat%t’[rh%%trucge
etd]rbtuﬁ@delO@ttoestr%&:\t'@ wsed withputedrthevmrrifitha@sd4) and
filtered. The solvent was renoved in vacuo to afford a

pal epgtl RWAWGE AMQIRQAAR/IENE80 RETARPZER (1 8PBLY Ras added, this

solution heated at 40° C for 16 h. The reaction mixture was cooled to RT and the solvents
evaporated. The crude product dissolved in EtOAc (400 mL), washed sequentially with
aqueous NaHCOj3, water, and brine, dried (MgSO,) and evaporated. The residual oil was
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37 was purified by Si 02 chromatography eluting wth
hexane/ Et OAc (85: 15) to afford 6.0 g (87% of R-5a.

wat@s/N1996A 100 ni round bottom fl ask was char gedr/®P1oa7/058116

anhydrous MeCN (15 nL) under a continuous stream of
nitrogen. To this m xture was added Cu(l1)C12 (0.083

gu%é Mﬁ% chr atﬁ?ﬁnr%gﬁdfreerhtrglr%ux}v%h g?oL%UAcﬂ% Q(i);' 6§%an—9b asa
Fddemhoi (.9 130 wabichddetillReSapisitlip®. g, 0. 624 mol )
in a single portion and stirring continued for an

add| Etkzﬁ@a A s%thonQH‘%Hhﬁ%?t#ﬁHF'(%b b st@rtiongo. U@Ig 969 3 Simol)

ure was cool ed reacti on m xt
a%é%%h Colenrendse ity S%%%@F buni%de (i 4@ S amgmol). The mixture
@48 staeddedr 90 hiin B QAT thRAR-OH el mn‘@9 B& cthreNl vasiddeWRhe stirred for 3

hed with water c_extr.
B Tererenceshyioghes ok @ e B E Sl il B extracted
with\vFa®ho ahd thef doartdnal dxitights wasloadnvidh vateh amhbnms The organic phase

ﬁfgi g{%écfgl %Oﬁ' 81@ fﬁt‘f&‘&”‘i‘ﬁ?&ﬁ@e&?% g%zg{dv@ %%%6%1 ﬁfog% a crude oil
whichgvas PAflﬁvféh)l aﬁz@hrqm@omphbdnanbwh FregEKOpHuWeld) to
Wférﬂ mlgt(rm%e;n,fﬁngawas charged with R-5b (2.0 g; 5.43

and THE (20 nlL) and stirred under a str eam of
15 nj trogen reacti.on vessel s added.
(0. 4Eﬂ Shonel Wﬁﬁﬁl)orcr BibsBiea ByFPs A D derB RTse obtsalescribed in
dJibps 6 &adfi ithepropsration bf Rd (sapral Hiydrnli/elrs ofithe@stet Mmibidsmation of the

e nitrog
3 PR B2 M ere s R B QBT Sl ingigps 8 89 of
ﬂ@&mpamamn ftRr2evhagsafgried Rd andrR-&n addi ti onal 15 nin.
The crude m xture was extracted wth Et OAc and washed
Wi th 4’3@}1%&0@0(@ 86h88.- difi D6 PRy CHHRID L ACS- B u ¥R ﬁléiilrvl eﬁetlc acid
( 20 and Tiltered. The solvent was renpved
te I2he crude acid R-1 was used without any
further purification. ste 9 - A 100 nL round bott om O.E
was chel ged om th R 1 §@cQ0 ,oﬁ52 mpol ) . and 5 12
nm.) and SO-LEIEEQ-B- was s ed Fr Cr}%) D%M
To the s tion was added |onyI ckdbor i de ( JRz
0520 Yy dropwi se followes by a single drop/Qf 25
G.1:5aCH; ON Was SLirTRdyfRLch ™R, Re15a: R =
§Eﬂ1 ang. i hicony| Steh eMeEer | ngnlﬁ)t/ed TR° gii,apl}; ESI
é’?pfzd.LT.thcowd:l{;&@prMac:l d R-2 as a crude y¥&pf kliz: Rl =1
whi ch was used in the next reaction wthout any

further purification. General procedure for th
prepseRdr é\ﬁetéﬁafthéfﬂtld%(ﬁoyn rﬂw@hw)a@é@é‘ﬂ@stowob{nlon of R-13a (10.36

L CE- Iﬁﬁ‘lo@ 1?1%114 dr@ﬂs Pfrlctuli’ee( @tlﬂw cledTBONY] an@H BikeRH v@th n1trogen
ibstltuted 5}% %LtIC. gac]ggc\b_ﬂl?THlfls addeE? d

Ha EBELOBBRLYHGHAgP stipisd far & T bhs s wpleripzavere remove
ireacts, and tha petmairgng sil st dis@divedtin RIO Af dvakie] witlogaes S HCI
sorlutl hﬁ/ %rrl(r)lle ¥1r81(|% gﬁl%c? g{dgéd}&mﬁ%e Qélﬁéie%?%r&réﬂg xlr/vgr'e ggl\a/n\ve(])\zgdatfgl)ga%ford 145¢g
f&ﬁé/o)ocrfghndlacqmas €h¢ diacaials It g, i trhmbl) ivwe disglelivestin a mixture of

EtOL ] ®Fman an?Mélﬁ@ﬁ@(‘l%@ nﬁL‘% a%ﬁfc%lgd EJ‘? €O IERIRGR DK RG)H (3.6g1
carboxylic acid 9968 PCT/ EP2007/ 058116
equiv) in EtOH was added dropw1se After 1 h, the solution was added to an ice-cold

solution of saturated NH4Cl, extracted with ether, and washed with brine. The Et,O

extracts were concentrated and purified by SiO, chromatography eluting with a
hexane/EtOAc gradient (0% to 25% EtOAc) which afforded 10 g of R-13b (88%)).
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38 To a solution of the carboxylic acid in
tert-butanol maintained under an inert atnosphere was

wadasd1POMA\P (0.3 equival ents and di-tert-butyl PCT/EP2007/058116

di carbonate (Boc anhydridap 2 equivalents). The
reaction is stirred at RT until gas evol ution ceases

and the,r ion s, caonplete. .The sal,v IS, renmyved
in s 2- Z%g‘lr]tnﬁeéh)g?lgg_ﬁc 0 urrnie%hlygahlggd%f%%mlg 1.1 equlv? was added to
e bolotien ofythaffiiab (2.0 g, 11.3 mmol) and DIPEA (2.4 mL, 1.2 equiv) in DCM (50

ﬁll%h&é@}@ C%? ‘g%g;ogu@&pwmﬂ%nka &1l LU LroP e RYAdd R8Ld into a

0
I c acl R- -
sHgesl 1l Q05 sl rdgmnbh ginaisessselution) wasest ptiechyyith D&M gnd the
EdthBink 8 8rdaRictriNes Wakh el WithGRREE ardd BRinkGind: dkikd( S@J?THQ?
Ralveoti e GRpva et anh ety i TRl e dgnisture of
NiteR(8 mL) afl THFRA2 sitlgp LEOKEIH AN 0.70N;, St5ecqhiviRwhi adddd? The mixture
%ﬁ?ﬁjg%ﬁﬂ?é&ﬁ%%ﬁ? 'agﬁéétga i&%/@ltl _g@lézg h'gi‘l'leSOrgﬁlzlc 8:!7er was
drigl dYlg$Qoreod 4varioratep Freprpiviale @toag S0fR-adihe RO3T0 an
ice-cold solution of tert-butyl ethylnalonate (Al fa

AS s acgt)a 6 2%2@;‘llcgng%~ﬁfiz.r§mag?i.§)eq%iv) W39 gudﬁ}j&hll\lgﬂ%ﬁ@%g/@s (3.69 g,
U | e S e 0. .

314|eqawg,d*e-.1§? Greo 5 45 I@I}wg‘i@&ﬁ,@? Lo Ve tere R i Ly ﬁﬁﬁgolutwn was
héed ®MOT atfor 2hi@bted taRTCand phired irddishiuened: gofptieh ef NH,CI.
o041 B0 0 { AP T S AL EEoh LS. e
Gakwashdd Pritduttesinigicdl (Y2606, Thk63udmmbeyct vas parifidby SiO,
(RO ) o O B S LR B g o

8 2l édel POk Idars Thgydiffugronmethyl gghep Rnldaprs déssolijed BrMagst (30 mL),
@ﬁ’ctﬂﬁ@ n%l‘)o?d].l.@qw S81BorP Q% Myl Qgsoﬁfﬁﬁ&lmﬁl scﬂ%t-i(gl ‘Jgﬁs heated to 50° C for 5

Xtraclte C wasne |

ke al kG a0 e rlerfe R els vt PR h e B thepqeous
egsidaie was phsitiohed Betweal DAM aed tveter. REBeaqu@susisgd was titeddted with
b@h&,ha I R [:(51{11)1%%3 L Qicts were washed with water and brine. The volatile

materials were removed in vacuo to afford 780 mg (73%) of R-14b.

Condensation of R-14b and R-9b was carried out by the procedure described in
step 3 of the preparation of R-7. Reduction of the nitro group (step 5), diazotization of
the amine and displacement by chloride (step 6), hydrolysis of the ester and conversion of
the acid to the acid chloride were carried out by the procedure described in steps 6-9 of

the preparation of R-2.

[4-Chloro-3-(3-cvano-5-methoxy-phenoxy)-2-fluoro-phenyl]-acetic acid ethyl

ester was prepared in similar fashion except in step 4, 3-cyano-5-methoxy-phenol (CAS
Reg. No. 124993-53-9) was used in place of R-14b.

[4-Chloro-3-(3-cvano-5-difluoromethyl-phenoxy)-2-fluoro-phenvl]-acetic acid
ethyl ester (R-16a)
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20 Ester R-9a was dissolved in DCM (400 nL) and TFA

(100 nmL) was added, this solution heated at 400 C for
wQa B00s/019pke reacti on m xture was cool ed to RT apdI/ERm07/058116

solvents evaporated. The anude product dissolved in

Et OAc (400 nl), washed sequentially with aqueous

NaHCO3, water, and brine, dried (MgSO4) and Kt

evapo S w0 r esi dugd_ oLl wﬁﬁ 008/ 9968

PCT/ EP20 58116 S“B9 purfj fNed %}Pcl

el uting 5% Et OAc/ he s to q{g‘bord R—

gol den oi Ipr(11.9g) (30% ich crystallizes u oR
sitting. B17a: A=3al ution of anhydrous sEHE (100 rrL)
and BEP 100mgR =69. 38 fdP) cool ed t s R = N
treated with sodiumtert-butoxide (7.34 -3%:R'=NH
mml ). The m xture 5 wasysStgglggd for 30 RUI9IORG Cl

el | J ‘as added asr‘Fésstlrred

@ uenghgd W th 10% aqueous
HCl . Theiwes ude m XA g extracted wth EtOAc and
t he conbi ned extragts washed with water and brine. The
organi ¢ phase was dried (Na2SO4) and filtered. The
sol vent was renoved in vacuo to afford a crude oil
whi ch was purified by Si02 chromatography eluting with
hexanes/ Et OAc (90:10) to 10 afford 20 g (78% of
R-1 | gtep I ntAr tlitivini cFBBeS (20NemC lok @ n @ Mublslhbh e DCM, S2oeipsintbl) was

d f .
S4B IIEEATANRS) L RS S b B ol
esttyelrowsidCMof2aren i onaipfainddaindac Ne a‘cﬁB oCi Tbe psingpsolTtig was
&r)arﬁ’l‘@cftg) KR gﬁhf@ chr‘ch %d%)@ﬁre‘ar&ﬁ@f% r ?ﬁgﬂﬁﬁf%spfsdeﬁrgged with

teps aration o
RCM 4HW IRLB and 5he orgamc layer was washed with H,O (50 mL) and brine (50 mL).

frde glb&ﬁ@wé’re @x%pbyaae@ -aad dhd fe%ﬁrﬁﬂ? o2-f 1 uo

biroway
Fhr&l en% t |G I%R,ag{%./gc/ﬁg)g? > elgtFng72 O/EO%EEB@\C)FQP provide

the/ deﬁNcK?pT‘Hleﬁbl Bt epldtid df3his pReblsh ppridin&( I04al) Beder argon was

%%%@gﬁg%gaﬁlgﬁ& 1d%|(5e6%%€1§ élnémoy%f‘ﬁr %%2 Hledolatfﬁ: materials were

CHRQEAHR provids %bwcsﬂfommaahenyl acetg@te (Rsiab, 1.02 gAt®to)c
anhydride (30 nL, 4 equiv) was added to a solution of
R-13gep 1036T (9 027nZL W@ shnidh) @W@E@Hﬁa Qﬂlﬁﬁcﬂi é‘feché 8% romo-5-

Fgggaf Pg?flyié%et% Rt bl anketed wi th nitro

then R-9b (17 @t
for 3_h__The g’eaC

0. The
lol &1 Yrigmol) in A gMs (gpm mhief ?H’éogen
yeitaihkd & mtAQGEmﬁ bo&ree BtORD\EX 3 nhI) Ovaatmol )and atliel, and the

RETGH 5Pl 5%, TBRrEPoh BT i BT LRGSR g aaueous
S(dh‘adm bisatraated MIPKZQE ridtar éinolndbling cansé b MCM4 56 g.) was added and
505, A O B RS 3By O P v
pdasene The oo ventywas igmevsd te drevadoa Ellow alghat wasriselvrbef THF (15
3,) &n8H,d (4 mL). LIOH.H,0 (474 mg, 11.3 mmol) was added and the reaction
mixture was stirred at RT for 2 h. The solution was then added dropwise to 5% aqueous
HCI (50 mL), and the mixture was extracted with EtOAc (3 x 30 mL). The combined
organic fractions were washed with brine (30 mL), and dried (MgSQy). Evaporation of
the volatile materials afforded an oil that was purified by SiO, chromatography eluting
with an EtOAc/hexanes gradient (0% to 25% EtOAc) to provide 800 mg (79%) of R-18.
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25 equiv) in EtOH was added dropwi se. After 1 h, the
solution was added to an ice-cold solution of

wa@asoanagegl NHACI , extracted with ether, and waBGPEP2WOT/H58116

brine. The Et20 extracts were concentrated and
purified by Si02 chromatography eluting with a

e e A S e e ane B A AR

pcsdwgre Aescrip@d ifr gtered biyths ipkgplaragiohax R)7.- Retuaiidn of:ﬂhlle oitrglgroup

E{&elpz%)nl('héu(}tlzgttl&gy ¥k a H@ll%i ﬁ%%l&% E&ﬁg@p&ﬂ&ﬁ@@(f%% 5) lﬂ@aff rd R-19¢

perepemiqdspit M el&r@é«rd@de eepbed inpreps @pétﬂomws;pmtﬂ%@f R-2.
to RT, stlrredfor 16 h, and poured into a saturated
NaHCg&p_olAtgohamm oThemquew , $.9b wirheln, Bms(m; Wm mg, 0.26

el SN0, e Do e o AT e Bhgves

hentel 1oed®Cefdr 4 h. The vactomdntittereaeatopblat eéd Rprand udtdedims? M

%fe%ﬁ%%d'l_—g O% g&@;&fﬂgfw%‘ qggt%{eﬁ ;/31{1181 FE %%QSGXE'?E%&’%%O mL), and
fhwm@nedmgars@ frwtmlsmre *Qaqhed Y6 dﬂzﬂ S 2ompHand drietd (MgSO,).

exe E(ﬂ@etrﬁ q'a%\ﬁa@o?att&? hnd TG eRLEAN &l vaﬁé’b_ﬁlrlﬁ’é@%(}f Si’@% &gomatography
ated to provide

vapor
?lw%e% Wltil@nsftt@ HI@XW@&@@@@N@%@ ééf/o&togcétoe&fav@y 5%@% (87%) of
Rded to a solution of Cs2CB (3.69 g, 1.4 equiv),
R-13c (2.26 g, 8.09 mml) DMVF (32 rTL) and water (2
m‘) RI]—.I-)I;Hteol)éls olftthe Ehgfllﬁ ?ter ar?cfj‘ &{HS’F%PH(]]I chlongféf aﬁﬁﬁdggrled out
%@essrdmdtlnéi\?m\&@ o khe prepadtion 0hRA. i xture of Et OAc and
hexanes, and the organic layer was washed with brine
and d5i(edrb6 MaSON ano RN LM AL b RANGEOWASh B - deBE a8Y ethyl ester
1 02" 15 chromat ography el'uting wth a E OAC/ hexane
§&&eﬂem (0 to 10% Et OAc) which afforded 1.83 g (70%
of R-14a. The difluoronethyl ether R-14a was djssol ved
in I\/EO-I(SO and56m_0ﬁfa10Msqut|

HCIvvasa@ e saf vvaeréla
, and st Trg'l"for h. The™ol :
were evaponat ed,”"&nd t he JqueousPfesi dUF
part|t| one#rbet ween DOM aBd water. The &jueous | ayer

{ dR-pdat R=20 DCMRr-mNnd t he conbi ned extract.s
vvere ) ?E\/ﬁ-ﬂb Ret@io and bri ne. steFlﬁelﬁggﬁT :% _licﬁ . _NO
mat e TTaf ¢ R2teeRo¥ed in vacuo tsepaf [orgd 72 % Srg 1(1}30
of R-14b. Condensation of R 14b sadpd c;aﬁt Red
out by the procedure described in tep
preparation of R 7. Reduction of the nltro group (step
5), ste@zoewiBdtii(26 ndi of 4 he Masolngo@nd djubplvas ededmdt sldyly to a

&HL&SI{ S'Fth(zit fl%z(g)o’%ﬁ%qm%é}’ TS Ige% KB e7zﬁ%ﬁ| orf}gﬁ' B0, (20 mL)

conver si
cealed @d7& u@ upylert dneN pzittmpépﬂmre Hb@%ﬂmtbmwziswtlgteéé@r 4-9ingind DMF

tNQ§achea Qﬁ{sg'hh%@ Tti{e sBtihion was warmed slowly to RT, added to saturated
| or o- 3- - 5- net hoxy- phenoxXy) - 2-f [ uqr.o-p

|H4§& S eXtag ‘ai with 91 er. e EheoragRis pb@s@ AP ¥ wahed Gk T e dried

{mgbDONfikre@pid bvapsiaed 18,af3rL.80 8 BwEsirRYb.pPhenol
(CAS Reg. No. 124993-53-9) was used in place of

(4~ CREBZ0 Agliony e s B e i SpRuyjF O HC (194

e(zulf/) tepd- (p%mD hnd ppatine (I@ontl) was heated to 65° C for 16 h. The mixture
was cooled to RT, and partitioned between 50% EtOAc/hexanes and water. The organic

layer was washed with brine and dried (MgSO4). The volatile materials were evaporated
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ethyl ester (R-16a) WD 2008/ 019968 PCT/ EP2007/ 058116
41 F OzEt RO CHO step 2 HO CHF2 step 3 F2HC O Il k

weRmsl1Rss | / Br Br R-17a: R = Me step 4 Br SPEpPER2007/058116

R-17b: R= Ac R- 18 R-19a: R43 I\I02 R-19b: R = NH2 F
QREt | R19c: R=C1L F2HC 1 Ol Ilk R 16 Step5 90

I of ..BB
’?ot (68 I\/? 4 $ (g?'bi/o r%1)¥lﬁfr% AElblo Tlua erlaF yvas dlssoﬁvgg 1] anlfyd V\ﬁ)us cfloxane
fkﬁ)OanIs)odnsﬂtpymdlrtff(ZRnlIZé eQRivhs ‘Ghe solutgm wmoolemsoﬁégTFAA (15 mL,
%u@ﬁ%é’é&fd@é abt th@m&ﬂ@@is%ﬂ%w sﬂ'gén T m?h@&ﬁﬁtﬂﬁ{jw

orange sol ution was war ned

thedsﬁor 2dedng Wﬁrnzednto GQerf%d @edmxalrp vas cqtﬂ@i o Bt a%added
waefulx td re t/sﬁﬂ?r V\ﬂTh@mD@@M WakQRtrAdidd waRDEMEat GdRkbfbined organic

S TSRl NaP v o OF Rk etae e P%%%E%AfSYﬁ@W&? fried (MgsO,)

wad eapoiattddetd alffprdi 2 g (20% poftR-Age,aphy el uting with a
Et OAC/ hexanes gradient (0%to 20% Et QAc) to provide

t he '3, r ?%8%%9 Lolgéf?le gl(ﬁﬂhﬂz\ggﬁal&a%d *t&‘%fiziﬂkgg QJanthﬁhng R-21c
éﬁoe‘t gé%mmya raindéﬂ((@% gnd. eqlBVB 3lherpeluion Afas dieatod Hnderpgtrogen to
%gdb ;@0 !r)r\{’)é?mgﬁﬁ @661@(1 ﬁ)thF ral%d a}{(:)gli’@g’lgg) &ﬁigg&ﬁ'lq\@ HCI solutlon The
gfigyrowas %ﬂgﬁ*ng vifa BOAgec e 5)51%@ e iy vter, i dried
Sl SO0 ICodterithiiod-iH Wﬁ’mbaﬁorcfed By (s f R-2xcet at e

(R 17b, 1.1 g, 4.52 mol) in DCM (5 nL) under nitrogen

ol oA skyPor e RS Rl b GGl Vi B O 8

hrocmhere deseibedim s1pa of @ematdﬁ@n Oé@dédR@lucwny of e ayfro group
Quélazétfila’d(t)ﬁ 8Nthe b3 M@dlﬁﬁa&%ﬁ% HIbL & (ISIEeB%I) to afford R-20c

was added and ayers

n
Wérfeecaéréf% $§ahe Hfﬁéedd]rr@g‘?ﬁ% qdpeterng andd ok ghe RippFsation of R-2.
brine (30 nmL) and dried (MyS04). The sol vent was
r enoje dhiovo{3F GViydRo-3-atk¥lHthen o) - - Hadrovstsendi] sseticiett @hyl ester

P Ve e BB b PR R PP i pf i T Pkl
BiBAL-¢H (1 iRTolhore),2lidthylzine usbting therpraesiutddascrizded the
JreDRMWEBE of R-AGAAHEOUS

[4-Bromo-3-(3-chloro-5-cvano-phenoxy)-2-fluoro-phenvl]-acetic acid ethyl ester

(R-23a) and [4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetic acid (R-

23b)
F O,Et
NC 0 R-5a: R =NH,
: R-23a: R =Br
R
Cl

A 150 mL three-neck round bottom flask was charged with MeCN (50 mL), CuBr;
(2.8 g, 12.61 mmol) and t-butyl nitrite (1.4 g, 13.76 mmol), degassed and maintained

under an Ar atmosphere and heated to 70° C. To the mixture was added dropwise a
solution of R-5a (4.0 g, 11.47 mmol) dissolved MeCN (20 mL). The reaction mixture was
stirred at 70° C for 4 h and then cooled to 0° C. The reaction was quenched by addition of
10 % HCI (30 mL) and extracted with EtOAc. The combined extracts were sequentially
washed with 10% HCI and brine. The organic extract was dried (Na,SOy,), filtered and
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HC1 (50 mL), and the m xture was extracted with Et OAc
(3 x 30 nL). The conbined organic fractions were

woresames th brine (30 nL), and dried (MyS04).PCT/EP2007/058116

Evaporation of the volatil4e materials afforded an oil
t hat was purified by Si 02 chr omat ogr aphy el uti ng wth

Et OAc/ ines di ent (0% % 0. pr-oyi.de.
BB BT 5 RaF TR B fiosba ) TLGRES B Bt g PBRY GO
mowm@a@aftqlmmgoﬁlth h@apm&@ACR%ﬁ) 0 afforR2g%e (3t38p B)R-23a.
r(ﬁfﬁsﬁsrdfqge QH%I &%r b ﬁ'le pQB&gﬁpelH&cr?&ﬁQﬁ 'st@ﬁ@ of @X*ﬁl’iﬁ@ 13fforded
t e prepara|on of R-7. Reduction of e nit
3bdi azot i zatl on of the am ne and
di spl acenent by chloride (step 5) to afford R-19c
wer e @demed @G4- dlbyariohlﬁlemb@@eziﬂuercdﬁwl beeti¢ fidt@psSester (R-24)

and ration of
SRS by o REGBA 22 oRlor i adfiSss St TSR0
Prepérationof R;5azand diazotzaipanifdiee {hd2 ang displabementoyi}h bromine as
&%}é':nﬁéif&k der nitrogen was heated to 80 C for 4 h.

€ reaction mxture was cooled to RT and added to 2 M
aqueous NH40—| The soldutl on Was1 extract ed with 1 1

fgﬂhapgsteemg z\sere vvashed with HO (3 x20 m_) anddr| ed
(MpS04). 10 The sol vent was evaporated, and the

remai ni ng, 0L was purig,led b Oonial 02 CREONAL 0ghRPhyNC OH
el uting wt n EtQAgl he gLadLentto_ZS.%

Et OAc) to p I destgB8D ng % Q@fp3 R 16. drotysi s
the ethyl espger and convercsmpn to the acikd chloride cHr,

can be carri as desgrjbed in RS203: P-efiot he Rr-26
pr epsiriat [og. g% L% e step 4 lS—LfR-Z% R = CHF,
[3-(3- Brorm cyano p enoxy) 4-chl oro- 2-fl uoro- phenyII

-acetic acid ethyl ester (R20c) F RI oM'C/ | H
R-9 sthC] g AGoi@®n qf Ref B CASRRegsNe. B3Br51Bt), RleONt @pqbivihlent) and

EN?@'%@NBU@ ovgn?%-t Bnge]rgn i\%] a'f]lggg@e% %ﬂ(”ﬁ éﬁﬂez\%@atﬂgéo'fvents were

KRR i1t RACHO B t@'remesmaépthned@ezwn FyQampi wawf Ehgprganic
z?s@ has R’aﬁlegtwnh%% NAOH, wit& ahd-britreBkidd (Q\\Z}\ffﬁ)iﬂﬁlfé%@%d

| ut 1 equiv) was added sl o y to a
%‘@Ipﬂf%t%ﬁ %OFEB Rb21a (1.0 g, 3.8 mmwl, CAS Reg. No.
74137-36-3) in Et20 (20 ni)
step 2 - To a solution of R-27b (60 g, 0.2256 mol) and anhydrous Et,O (1 L) cooled

to -78° C and maintained under an Ar atmosphere was added dropwise over 30 min #-
BuLi (100 mL, 0.2482 mol, 2.5M in hexane). The vellow solution was stirred at -78° C for
20 min. To the reaction mixture was added dropwise dry DMF (19 mL, 248.2 mmol)
over 15 min and the reaction stirred at -78° C for 10 min before the cooling bath was
removed and the reaction allowed to warm to -30° C over 30 min. The reaction vessel
was placed in an ice-water bath and warmed to -10° C. The mixture was slowly added to
an ice cold saturated aqueous NH4CI solution (400 mL). The organic layer was separated
and the aqueous phase thrice extracted with Et;O. The combined extracts were washed
with water, dried (MgSQO,), filtered and evaporated to afford an oil which solidified on
standing. The crude product was purified by SiO, chromatography eluting with a
hexane/EtOAc gradient (3 to 5% EtOAc) to afford R-28.

step 3 - Cyanation of R-28 to afford R-29a was carried out with Zn(CN),,
Pd(PPhs)4(0) and DMF as described in step 6 of the preparation of R-16 (supra)
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20 cooled to -78 C under an N2 atnosphere. The
solution was stirred for 45 mn, and DMV was added

wo 2@sPymshge. The sol uti on was warned sl ow y tBCREP2007/058116

added to saturated NH4AO , 4and extracted with ether.
The organi ¢ phase was washed with brine and dried

(ogopbh - WA T, STYRRETLER R0 oRBgpy Srphon (1.1 .04
R2dlh al(ld_ DAM ¢ 0056 L hrmitdinedNIH2OMA HGENEL otlegindsr n12t5gen EtOH
?(9@'%3 IC, (fﬁgﬂn(dllﬁ@a{igﬁi)e ded Qﬁid B ﬂlgiltﬂr@ v\(ag' Qtllr[na) fo%?{hh g'gactlon

m xture was coo

purttre vestben pddegstonl s osrRramserhokHineso ary et ]eTraHCﬂ?re After the
BhLEISHHeGvas |c8Ed, D’@ISI (‘B@%ﬂg AvadlallfledodridNBe Bl gks Wekeeééparated The
<

OB RSO BES WEReRPIYITOS G4 1e) 208 Crigd Er%gﬁgéa@eaolgent was

(O789ed ahd threcroaé pitbdua'mes pueified bakwovsshdiiOs direadtdghaphies eluting

%ﬂﬁ%ﬂrﬂd%ﬂle%q%”gmd{e gg)é)}glg% (1) é%t@}ég%%é?%#i%%&ag aSHP’ite solid.

2 equi v) was added, and the m xture was allowed to
war rmr_lm_ RThe Tishd siher RotPbiees desefhytases] ingrsofutign of48% aqueous

Wr R4 gfa@laﬁﬁ(ﬁrcﬁféﬁtea 1811 20P e u P Heth RN GARIcE Fhplede. Removal of
careru to i1ce water. Temxture was

¥ ﬁ?laef@@awtwﬁ%éﬂm%rﬁwﬂemé fpr bc  layers
were washed with water, 1 M HCl, and brlne The
or ga@bﬁdérﬁa{tﬁfn ol 26 nh @ - QH\i@sSQﬁ)rleda)’iﬂ b@\ﬂ&)@bé&c&lﬂe tecribed in step

F rfgpar'%t%%o((f%;@ Rggluctlga of t}%e 1’118‘0 éroupf s cl%rrgegn({ut as des&rlbed in
Rem@f thei@ephrafionssf Rrp Djazatigation] an@r@sp@iﬂcgme@t adlg dipzo with
Ehgnmehil LaRcYBE NERLEMU RS 20 fy guraRlp, 10 150 C
overni ght, cooled to RT, and poured into an ice cold 1
i on. The ' ) .
Et QA 2-5, G AR o} s acetie acid ethvl ester
(M3P4) . Cbncentratron in vacuo afforded 8 7 g (89%
of R-22. Condensation of the phenol R-22 with R 9b
(step 4) was carried out byFw heo,ptocedure descri bed
in step 3 of the yre 'o-o R-7 gt Remr of t he
nitro group 15 (ste Dt i zat 8f31t he Mami ne
and di spl acenent by step 6) to afford R-20c
were carried out by the procedure descr RBBURFHt st eps 6
and 7 of the preparation of R-2.

[ 4- Chl or o- 3- ( 3- cyano 5- et hyl - phenoxy) f1 uoro- pheny
- acef P @ dggasepddehggld salugpn eﬁTﬁgd}S%g Péé@wéaféd(q(f 6321 mmol)
Wﬁ?@ddeHQDIBAIHE (@Qlyﬁin@(ﬂ 0¥t sbhudB6 intdliene RAtRPRAJehZhixture was

stsgdhebrire i RatieniardShy WG navianD e el Tolloved by

(indthy zinc (1M in THF, 4.240 mmol). The reaction was heated to 65° C for 4 h, cooled

£04R'F aggaugncggd ; Ill laqgecgls%}ﬁ@ ggg ne%él}@}g %11;( ulijg (95 %&Q%d with

acet
EfO By arbwdhed sqghlle@traﬂywdylé{fﬂac ) -TheftitQde oxtpirenys dried

g&‘& gb|4)0 flﬁgﬂeg aﬁg’thezr;%@atﬁ'e §RFnt MenRell iy RBo td?}ﬁelﬁ%arlé bRwn oil that
was purlfled by SlOz chromatography eluting with hexane/EtOAc (95:5) to afford 0.50 g
(59%) of R-31.

[3-(3-Cyano-5-difluoromethyl-phenoxy)-2-fluoro-4-methvl-phenvl]-acetic acid

ethyl ester (R-33) was prepared from R-25 using the procedure described above for R-31.
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Cl 25 A 150 nL three-neck round bottom fl ask was
charged with MeCN (50 nL), CuBr2 (2.8 g, 12.61 mol)

wan@sniet yl nitrite (1.4 g, 13.76 nmol ), degaBCEHPZENT058116

mai nt ai ned under an Ar atmesphere and heated to 70 C.
To the m xture was added dropwi se a solution of R-5a

(4.09 ester (R-

é@)owwrtpﬁrei fﬁomTlhé4 usiag tthlquovm?squdu@nmlb@ohbbye ﬁmidﬁ 151 on
of 30 10 % HCI (30 nL) and extracted with Et QAc. The
Conb' (929 G106 L PanWes iR n8 SAUL BVEY i or BB AR - X\ﬂeﬁb aéIlQ e/?hvl ester

and brine. Ihe_organic extract was drled
f$13@éwevprsﬂﬁed/@0206§ﬁolf%6he perrdime éwrlbehfﬂ@ 3]4‘EP<CF1Héhethlemc

wal adeldlig phioé ydibetHyeamyed in vacuo to yield a black
oi | V\,hl cﬁ was purified by Si02 chronmatography eI uting
: . 52.. f

Vg -P f ]
Wespme‘ptled fnom Btﬂplsalgcthe pmﬁqulre d@scaﬂ)écbf(ddﬁ?)l t)h:ept dlethylzmc was

YACL 6f Gifid #30. 5
F?Jd éa'l(:ég (? e%’%lciano phenoxy) - 2- f | uor o- phenyl | - acet
ic acid et hyI ester (t-24) was prepared fromR- 1l b by

r eduddildiyao- Xy ) -theth vl aip -pheswl |racgtic acid
pihePatea '(RQJ',Y ) %s ﬁeﬁ@realﬁﬂ)nﬂR%QIsing&hk procedurk escailbd forasll except
?ﬁﬁ{hacement (\:{Vl IQ (g % descri bed for R-23a.

BN oY 8155 BYRIAT- ?tlhﬁ 'Snet hyl - phenoxy) - 2-fl uoro
- phenyl | -acetic acid 10 ethyl ester (R-25) Br R Br
Ove N&(3Chzo e ygn@ithenoxy)-4Wysloppial-2 tfbpr@-phefiyl baetic 5eid ethyl
%rter CHF2 step | R 27a: R=F R 28 step 4 R 29a:

= R-26 p R27b: R= OWw R-29b: R = CHF2 ste 1 -
A solution of Rg27a (CAS Reg. No. 1435-51-4), MeONa (1
equi vl ent) gnd | DML were stirred rRbght_ginder an

N2 ate @ CThEt vol attén b VIERd: R VEI& H,

r enoved { pJvagck nd the resigyg2partitipred @ een
Et 20 and lat®Br. The organic 15 phase vvas ‘Washed wit h
5% NaOH, @ater and brine, dried (MyS04), filtered and

evaporated to afford R-27b. ste 2 - To a sol ution of
R- 27?{ @0 'Igaa sglu’%r%a%f@i@ (Oagmg Q@MQHSPcﬁ@@Qg)Q .23 g, 0.10 equiv)
éx%fgoi Ecg\(; i tj er an at mosphere

‘6“6’@ AT \Wéé ¢roaviyhtin (O-g@p Ly lle)qLH{) Vigsyipge and the
Eﬁlhtlon?w5d\/ﬂeﬂﬁxd’d€fl§ﬁﬂ @) Thel, fa\,@ctycﬁfi \L’@WOSI@H d ROMnd@® usddi ihfoedturated
at L eacti m Xt u
Rl Db Su By 28 A Pl FREH. M 8§ 1.0 ana
biine, amid { MegSOelatdi ayapariedr Bk Iasultlﬂgg@flﬁb bravh silid was purified by
?@zQﬁ?orhﬁgg&er élﬂgn;?@fﬁtﬁ ¥ Ac/hexane gradient (0 to 25% EtOAc) to afford
0.60 g (85%) of R-40.

step 2 - Diethyl ether (18 mL), H,O (10 mL) and solid KOH (3 g) were combined
in an Erlenmeyer flask and cooled to 0° C. Nitrosourea (1.17g, 10 equiv) was added in
portions and stirred for 1 h. The ether layer was decanted onto a bed of KOH and
maintained at 0° C. In a separate flask, ester R-40 (0.4 g, 1.14 mmol) and Pd(OAc)2
(0.01g, 0.05 equiv) were dissolved in Et,O (10 mL) and DCM (5 mL) and cooled to 0° C.
The decanted ethereal solution of diazomethane was added to this mixture and stirred for
3 h. The solution was filtered through CELITE" and SiO, and concentrated to afford 0.40
g (95%) of R-41.
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renmoved and the reaction allowed to warmto -30 C over
30 mn. The reaction vessel was placed in an

w0 c@swad9es bath and warned to -10 C. The ni xt UPET/BRRR07/058116

slowy added to an ice coldd saturated agqueous NH4C
solution (400 nL). The organic |l ayer was separated 25
22?&; E Za e?;cf has etnhrlgﬁeayc (%Hrr?ﬁ);l—ezq %}oh%ieng@ acetlc Cacid ethyl
€9rSB431a) wals pepeddandogwahoratigdn {obafrhoBd 3adlario5-cyano-

b ol hRchyPacedit 30d1e) eslGROIYIGPERAUE blWASS R-24.
% [ )Zd by S:POZ @h?cgnat ogra h§/s equtl ng a?% ba
hexa e/ Et OAc %r adl enL(s

out with Zn(CN)2 30 Pd(PPh3)4(0) and as

describgd in step 6 of the prep rakl on of R-16 (supr )
WD 200 8968 RRET/ EP26 ste 4NC

(21.0 , SFo—rret¥ was e amn\@

(15.1 B oK) and (00 L) cenmtai ned T
NALGENE{'r) bottle under nftrogen. EtOH (0.013%hti,

0. 23 mml) was added ar d the m xture was stirred for

g{@ Retdx:@attiton i adde @wky R=0CH,CH=CH
Befdb: §01RLHTNE§n of E 4X¥aﬁ HOOR ﬁetz phe J5CHZC02H i

‘Wa§ 8 15-@4cnk)=01\ﬂ§ added and the
Iayers 4[’% %5 13 gte% siqfe  organic | ayer was washed
with brine (30 nL) and dried (MgSO4). The sol vent was

r enoytesl 1ar16 A dRtohWwidi- psbqﬂupﬂame (P50 hill, €08. DY, 110%anol) in THF

sh h hi
E%&e% oldt - O er e R poeCuridsy B g B ey sapdged overa 15
B2 9&1@(}5 naBulhii(1 @0 sxd) 1.60 ned,€ 051 in Hdxenasipt Tlyd reedlting miRetABwas
o t f
and Gdﬁam g‘?'héﬁ«i% Eezﬁqggg%}é OI{%OLI% (Glﬁt%{ﬁ %glﬁ@tyso th %Mﬁand
@J@lgrqfﬁmﬁﬂefbdanﬁéﬁ@@aﬁ dfl1.2§ g1 h974 mokbnds padad at |acmﬁe ndrich
heiwesRd ’ﬁﬁztlﬁferl?dll eaGHA ﬁaﬁﬂ&ﬁ?ﬁﬁ% HRik6-50Cen m%éltu'tlgﬂ wa stirred at -

2 was carrie t roce
a%s§ fqr b@u Thff 1gpdjon V@S&Pe%%gal; Jﬁapgm a@ﬁﬂ@rﬂ 1$1 H,S0,, diluted
RﬁﬁMT]gE gn@fhetrhﬁitlﬂletvd’aQ s LR Widls selrva@d Tﬁltdtph@éés were separated
ed in
BRE b5 sdhe ShiRarabiek MRl FEFBR6: 2 gtipeggraani
brtowisnecradsed Aylgb@d, Dltkredsndiths solivbed efaporaRedP®affood 118 g (100%)

RO $hite soli
Fg ggé%orgeéocyano phenoxy) - 2- f | uor o- 4- net hyl - phenyl

I-acet| c acid ethyl ester (R-31) F OZIgt NC I /O R 23:
$eD 2 plogpea B (9 nmby, 1,50 mol xeapped g 0= Gap apgeebath was added

&ﬁ@le do‘h? gmw( 196/281] @Bomlfnom HEul(elﬁzﬂhﬁalmngjﬂféﬁﬂﬁe)rﬁlz

d |
PRl @i T I (TR E) TG peali BRI ST was sred
wess° Cafok Dhe chfteo 1 harfrhis perkdid hd&l dgised hddhitiofal Br@Bme(45.48 g) was

gdde%l'a%a tﬁ@c\cﬁﬂ%nﬂgl%g rfn%!s Iw(?twecgclgl)fexane (10 mL). The reaction mixture
was cooled to 0° C and slowly poured into ice-cold saturated NaHSOs solution. After the
addition the resulting mixture was saturated with solid NaCl, extracted with MTBE (500
mL and 200 mL), dried (MgSOjy) and concentrated in vacuo to afford 191 g of R-43c.

The reaction mixture was distilled at ca. 60 mbar which afforded 161.53 g of colorless
liquid which boiled at 110° C and contained about 11% of the monobromo derivative.
The product was redistilled through a bubble ball column at ca. 50 mbar which afforded
141.3 (78.5%) of R-43¢ with a boiling point of 93-94° C which was >99.6 pure.
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dimethyl zinc (1IMin THF, 4.240 mml ). The reaction
was heated to 65 C for 4 h, cooled to RT and quenched

wowaos/oaageeous NHACI . The resulting m xture WasPCT/EP2007/058116

extracted wth EtOAc and washed sequentially with
NH4Cl and brine. The Et OAc extract was dried 25

(Na2sA),, Sfiltered and,t olat | |l e sal V, in
vac usge? 0 '31/) 1% %acl)noo afrlﬁ?g%rrl\?)%\e%l\ié(%:ﬁ' % AP e\f\’/}éggpl) &%.??g,elg)‘;gymmol)
Baddrichumrenhighrapinymelitt 4 gt gint for Hexane/TBttgAdry(sobd Ehder a N,

%%}(%éfl% dt §3°%9.,9s 2R (@O—WM%%%%&S mL, 107.6 mmol, 2M solution in THF)

ano- 5-di f I uor onet hyT - phenoxy) - 2-f | uor o- 4- net hy
pngHEFpdultingatere yes gtirred M3 Epe? dpR- 33) was prepar ed
fromR-25 using the procedure descri bed above for
R- 31To Web20OBbORIBG 81 PCHHIERPR Ahi 10 DB THE (546L) at -40° C was added the

3- - Dl cyano- oxy),-2-fl rQ-4- | - phenyl | -ace
b St DB e S Sl DD & PN 3 Rned the
usiction tehpeprtoedatlove-30e €c Stibéa wipowetihoed ®-33to -30° C for 1 h then

- Lo - 10~ 0 - 4- -.2-f 1 110 ny ol

el o AR R st B G IS I and
gl ¢ haLlpt beell waskskled iberr pastloR(Bmpssedestrose to -23” C) and
gti'isr@ﬁl %gﬁﬂgﬂ%d fﬁro 3\@% a‘ﬂhgﬁﬂtoiﬂwgtbﬁql%quac?%ﬂﬁm'r@hg% oured into 1M
H%é”e%r}dclc%%‘%/‘ﬁth@tr%&‘ t“’éﬁs‘% ure P&agétur%ﬁésmﬁ} %ﬁ‘éﬁ\&ﬁ%lné yvice
da(t%ﬁdfmlﬂg MTHBE. p]?lr&(tedﬂb_ﬁlﬁbd@ﬁr@&tk heck c_fr(bld (;Mgl'ﬁ.)_m tht[egkﬁ and

i et zibnc was. used . met hyl.zi n -
R ONEN PR 1o MG A0 DR o B BB BB Bg o0
-phenyl| -acetic acid 10 ethyl ester (R-37) was
pr epstrled - flioorroRtd af K-Fey(tder) présechomeletes gl dralh-boyl nitrile was
Rk eASEePd.57 9'. athRYE A4S MRS rdweth dafbditb 3&RixTbr 4.5 h when the

di met hyl zi nc. ) ) .
f%-ct(l%l %Hﬂszléﬁeé-csm@%%'éi FHEoXYY racigembprispyas-cooled aagd gopred into
h}@flgy gﬂAl,d &%ﬁtEtQA@Wad a@dtlédly |Tlge ;Q‘r%shﬁ[ng(rﬁ:éal_g)f whas EIQN{'@ tb 5&1:1'[16 Rintil the
_ : = Br - : = st e

lavats Seigraled,_Cmg Pt yBregirggsn S ha GG G RIGRE e Falls pf the
(PpBQaygy whicBSvararbltgred Pold REHGY 4vi(Ovas agnd 1exdfkse e Wtrate was
ﬁ\{?&%o%a%&ﬁ%%c&% O Medid N F A qgﬂl HULM %l—ei\{/h{)](ylja{eldn Th? s83Pwas

L, 1.1 equrv) via syringe and the solution was ,
frétraiskyith fexapend fierede %bf: msrihgrdigueoyhedyaperaRy aaddhe residue
%Qltﬂr"l]&ﬁb}} Slg)? cﬁr%trﬁh{tﬁérgﬂ}yce?ﬁkg%g?feh h’gﬁv%/ gﬁ@ﬁc %8(% IHBC t[%g gaodduct was
H.itw?é?EdI i L fﬁ&ﬁﬁéﬂ%@@%@ﬁ?@&? a%ﬁ%ﬁ@é%fﬂw TRgfions
goralinsth tddftovd 156l d @3vR S Rdaf | ed by 20 Si Q2
chromat ography eluting with a Et OAc/ hexane gradient (O

S LR B8 A e T Gy s
g9 0°WerBydroatsi predxide (0.290, 8.46 mmol, 30%) was then added dropwise to the

reaction vessel and stirred for 2 h at 0° C to produce trifluoroperacetic acid (TFPA).

To a solution of R-44a (2.0, 5.64 mmol) in DCM (20 mL) stirred at 0° C was added
KH,POy (15.35 g, 112.82 mmol). To this suspension was added dropwise at 0° C the
TFPA. The reaction was stirred for 48 h. Upon consumption of starting material
reaction mixture was cooled to 0° C, and diluted with brine, and quenched with aqueous
10% sodium bisulfite. The resulting mixture was extracted with DCM and washed with
brine, dried (Na,SOy,), filtered and the solvent removed in vacuo to yield a yellow solid
which was purified by SiO, chromatography eluting with hexane/EtOAc (92:8) to afford
1.8 g (94%) of R-44b.
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in an Erlenneyer flask and cooled to O C. N trosourea
(1.17g, 10 equiv) was added in portions and stirred

wo 0008014968 The et her | ayer was decanted onto a PeT/ER{007/058116

KOH and 25 maintained at 04€. In a separate flask,
ester R4O (0.4 g, 1.14 mmol ) and Pd(QCAc) 2 (0.dg,

o) sFab b B gt RCME & § s iRbaD v ELFS B b atea
6&2@3&(26&@ Hhﬁﬂerrmml) adted] ¢ 0.7 pi SZGHHmcIJ} eltendactionrmistlire was
gt‘ﬂ{red gt Sg C-Ifgtelzsﬁ’l Wﬂeﬁm{ X‘%?w!@ JO#‘[ %llﬂg &H&H}nqg'lg%t Ilé(vxya)s cooled to

concentrate

Rliand (o> SO0 ET D8GoB Piet MO g hiscomtyned extracts washed with

[\3tet 3nLhtiRE. ?Tﬁ% Emaﬁdafaeia@mhzs@p Yitte RAARY-bn@nihtedlif Xd/@cuo to
acetl aC| S I

AR el f S e Yasseie @e%éxtém%w o agdignal

phefiaxiph- 2- f | uor o- phenyl ] -acetic acid ethyl ester
(R-23a) was used in place of R-24.

[ 3' (é’t L%;%ygo(?ﬁﬂ"%u?ﬁ %E&Q%wgs'@ %%B&iﬂr\&ﬂ%tg%%%( QQ‘?Q&& with R-
§4Ce§d 678> M@@ mpnobtaagd aphgirpus CHFC20 nl) 4 Bhe mixtuR wig @pb@é t6-20° C
Bl(ffg &olufibrofakb ﬂ’ﬁ%ﬂl Lﬁjl 594(3-11’5 #ﬁﬁnoRZﬁHnﬁwd_sEﬂ: é[éllﬁ.%) Whas added

éroygvdses %\E%e Fgac%};r? gvlaéglrge oa%? at RZO O @?c‘% ogtm@rofﬁm LiCl (0.100
R, OVBO niwl $Mﬁh BHEY @hs ddded had atised vdrtdedht -20° C. To this mixture

CaoutRE e AT o5 e o hangd it st Bed € g itonal 2 .

Abherospier ‘eraa/wnalmﬂdqr erglvlerona)f h§uearis IN Ib&ii Dk, mixtBua lektracted with

I i he ' ,
L X
Resglyepumasemonad intpcyp togyidd 7 ekt oihndhe gude product was purified by
Si0),Qh A3 rhA BRI BNy ahhﬁgwnhll%ﬁéa&/mbzxc@é 528 dford 1 %Z#O%’be) R-42a.

was added at a rate which naintained the internal

t 1 b Th
(e A0, PSS PO 480 Fu TR PN A eon
atl) a8 watdpy 3 addiwais add«if NdIN, KRS8, 2d150ut@d]) and tRuQUMBBO1 g, 0.006

ﬁ-ﬁ# ghﬁ/HEh)ﬁ A HAS SR A cﬁuéi\é N vba‘é f{\l%&?d th[fd?l%h a pad of

Were Separate € aqueous

ébELITeE:t washgsl WithNr8Rc ead dlm@)mblrr‘tbefébArﬁdmé@ls ‘mrg aﬁﬁfcedwth brine,
axéd @@&@(ig?l%@f ér%pev(iﬁé%g@a)m V{lduottg ﬁggrﬁbq@dgn@S%? bf/ Qﬂl@ﬁ asa

ORI RN NN,
{192,800 dndl felteréd €T Hk&bheﬂﬁﬁas&dﬂ@ded in vacuo to yield R-42b as a yellow solid

(0.090 g, 85%).

[3-(3,5-Dicyano-phenoxy)-2-fluoro-4-methoxy-phenyl]-acetic acid (R-45) and [3-
(3-cyano-5-difluoromethyl-phenoxy)-2-fluoro-4-methoxy-phenyl]-acetic acid (R-46)
can be prepared similarly except R-10 and R-26 respectively are used in place of 3-chloro-

5-hydroxy-benzonitrile.
Example 1

3-Chloro-5-[6-chloro-2-fluoro-3-(5-phenyl-1H-pyrazol-3-ylmethyl)-phenoxy] -
benzonitrile (I-4)
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20

portion wi se solid R 43b (126.23 g, 0.500 nol) while
mai ntaining the internal tenperature between 20-45 C

W@ casioes exothermc!). The reaction m xture RBFEP2007/058116

stirred 20 at 58 Cfor 2 hsoAfter 1 h of this period
had el apsed additional brom ne (45.48 g) was added
and the addition funnel was rinse with cycl ohexane (10
nL). TFhe reaction nixture] was cooled to 0 C.an

g @b i nto i tEce &l NaHSO®
Afte e addiT‘I‘Uq"t he '
skp

XML 6 was
sa1lrXfed with ild (O ext Pacted vvi%h MEBE 500

nmL and 200 nlL), dried (MgSO4) and concentrated in

vacuo Yo afford 191 g of R 48c. 25 The reaction I4
m xture was distill etk =at-cidaro-BEanbpirenythi ch af f or ded
161.53 g of colorless liquid which boiled at 110 C

15 SO SR 100, TR SRS o can b
popared batredratiob @f Rber withh diblorafefand desahl tirfodid cobol . telre-cafdized to

- ' ol | 1: poi nt of 93-94 C which was >99.6
Eﬁfﬁz@%&%%%?gﬁ@%&pg, EP2007/ 058116 48 step 3 -
Preparation of iso-PrMgCl.LiC - AsanEIe of LiCl )
(4. 58] - To7 selutienl of 56 @40 grli- iy DRMy Wkt wanhidded | solution
preperl tyuadfieh of8ndi,n0.039g 101S Giusy) $0h kélutBEl 8 pleenMiazoacetate

i Ui 3L P e ey g s e i geht,and

mox¢ Suii€l, WEBmg0.15 @fiigtwad ddded wrthSredayen mixtde. after 1 h, the

| ut | on R .2 s (N T .
St G SlRLEG et 84 Bapaehd AP ROAG it i Bk Bfanics
weremshed, 2rigf((NaSOH filtatedand apecentratedndha peaddvetiwpsurified by

' | toht 1] %
R bR bR, BLAE W LA OA Canlr il I NA] 200 EDAQ) 10
piberdd 70t Hhab- 1 h. The reaction mixture was cool ed
to -30 Cand DWF (1.00 ni, 13 mml) was added in one
por t step 2 ( tBpei i o folydsge (015 A8, Cpqéndwdshdded to 4 stfution of 58

i d for. t. s to,+15 C. ,The .reactign

St 6P el isi Oal (bt 1Rpe Rl s R RGU T 1 b and he
raastidit mmrgure wdsuoecanasteslatline ateld prodirt sk pdrifiaidhy Siod

0 r
W%(@W e R 0PI L ERONBY afford
a2 g(80%) ofl-4 (98% of R 43d as a white solid. step 4
- To a solution of R-3c (3.84 g), K2CC3 powder (4.2 Q)
and ﬂ-_—[biﬂrw_nonz'-ﬂﬁbﬂoes-\o@@heﬂﬁ-1aﬂg¢1azcﬂ=34§1%e(t@1ﬁgh@%o The
rLeacti on nilxture ga?_g)eat dto rg{/l UI for1 ?y ? en. 6.
fOTGREBY 2 AN FES et SO RSER T E i 9sREsly o8 reRIere Gl
broa a2 el was-3e@obedetapd- phoowadi-bentamitribat er and t hen
Et OAc was added. The resulting mxture was allowed to
stangd Yatih the layers separated. Sonme crystals were
present at the interface and along the walls of the
upper |l ayer which were filtered and washed wi th water
and ﬁéé&&ym%r.o-%ﬁ%clrlliorq-phfr@w)abewﬂekféw?aa?lécﬁl-ﬂh vacuo,
the residue taken up in | PA and re-evaporated. The
solid was triturated witHMHexane and filtered. The
Mot REP A was A | Pttt i BN
by Si 02 0 apht ut i gg/w n e/ |@
(80: 207 . e YPoduct” W€ triturated \?\Agﬁ?’h(tlA,
filteppdeand washed with kexanes and the produci;

f @ bR = cHO Ar = 3-chloro-phenyl
step 1

7N
N—NH
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conbined to afford 1.45 g (83% of R-44a. 25 step 5 -
TFAA (8.88, 4.231 mmol) was added to a 100 nL round

whetsomand stirred at 0 C. Hydrogen peroxi dePCDERSD7/058116

8.46 mmol, 30% was then added dropvm se to the
reacti on vessel and stirred for 2 at 0 C to pr oduce

trlfluo era etl acid P
(2. O—%—G% 0?}]}1 (E gg Q{ ?, i\giéj(i 8\R,ammof5 and
Atlshe @39 m@@ﬁ@ﬁqm@oiiﬁngaslrtﬂu?&ﬁ Umnbli IN; foFd 2thhiThe mixture was cooled,

RHSRE QR AR O@!‘Pﬁﬂé‘ﬁq{%& g%?é"@:v% oﬁ? & I(Betr&‘?dlfé%a:E gpuﬁﬁ dB¢sio,

reactl on was stirre pon consunpt |

S@lHP GhgomAEFAPRY elufiaa ptithdiexanes (P Vitsd - 26 74%) b the desired
andodideutrad drbihidy WARlisseRed GHETHN e£h lwu ana%s@lﬁsn olQ%NOg (2.5
Soﬂﬁ&&l h{ \M L& 8 \?\nfxtrvﬁwsft%b):r%zwgtatqj ; ur é%&a;l;, %gic;l ehe mixture
fviad h@mﬂoand" Clﬁ@r z&'ohxte Ntherselmivea dvais IoMad: tmRT dilyrel tir@ugh
0 rifie

CRLUG S0 oo Bl RSl WrloPilEoyson Bgog gnd water, and
tfefaggahic @SerINeB dgied QN%SCb} fiReredband O n2O08Y G @I®rd 0.91 g (100%)
BEJdrEP2007/ 058116 49 step 6 - To a solution of R-44b
(1.8 g, 5.26 mol) in DI\/F (15 m.) was added Cs2CO3
(3439 10.52 mmuol) 0. 74 ). The
r eaclERA - i Rl (& e 2 lsé M %Oé%ﬂ% ingle 1) W%fﬁ%g%mﬁ@ﬁo a solution
B¥ MDtM\@ﬁthQBﬂﬁrLyﬂFEﬂ}oxhhethl‘yB aCHHatdavokd (0148 g\ snrael) Iueﬂthqu mL) at

0 t he cure e.extrac

B it o P hSrs Sted ofn B6 S o Lo Pp P 4EE hinon in
EHEAC malswaraddel] (indp28@4 The folutien vds wmonahbiedd bt pated int ice-cold

f
ﬁ%he ! égﬁ aé@ %gtrﬁtéﬂ\gltl@ﬁt%y {%lo ﬂ\q Ol!‘ﬂe %#@g%%g%%ed with
bfl@p dried (Waz$3p), fibforediand sanepnbstedo fﬁhﬁa@dﬁmr@@&t Wiag purified by SiO,

gﬂﬂQ [}%f@lﬁgaﬂ\’ﬁ(bh&eﬁéﬂg ghadlict B096Ho%H /U‘EKDAC) to afford
833 LS

THF (20 nlL). The mxture was cool ed
a solution of iso-PrMgCl.Li Cl (5.40 n1
5.40 nol, 2Min THF, see step 3) was added dropw se.
The s g@ﬁt iAosolwias aftconr HEM (4 orl) 2h Ha® (4 20L) @raanddal to a solution of 62

(0.1 .
TR B0 el oo rtag 18 o RnAaRedBiopes By cooled
naild@wred lrWasceaé"@e anigiurg wapresitabiecd Wit BlaglC®, extragsi)with EtOAC,
aned SEc IR R&d. ST feifud Rhs SRHRADytd KO2kolZmb: elut-mgemth 5%

N T TR IR
?l_atrﬁlﬁqoﬁ)gﬁhs ﬂg$&$%d fﬁ@cm@rram snderEHARIrel) a(nNalZSQ‘ll)mL) were added,
iltered an e & ved. in vac

I SRR Panofe e oiEE o IRAGY I ¥Ry pBggyionai 2
8iL0sf Fe$itHoaral ogulap A Aevart adr@edv\mtd'lthh exianed Fhmtddas réfjux for an
El?dl%glﬁlag%q’l g 681119%91 v&% ]cg)l ﬂ1 S{ft@%a%i orzt-&(gtnﬂsrls}p(%\/e%\#?l aHCO:s,
ARg exdragtogat Ebr wcﬁL)hewaga ¥RI W8 108 qd0vifBTatgr, dpied 6§2,504), and
B htraed rr?ggetgll’?gg Z\?Q uifiedby6, \(I:\(ggrﬂfﬁ' Bhl E%Tgfggt EPE&lﬁaﬁg with

X i u
V\@% Eé& ei‘aFE(‘ f9 aff%&? cgnaﬁﬁg{qj E{ "®Ac and the conbi ngd
Et OQAc washes were washed with brine, dried (Na2SO4)

filtExeadpladd evaporated in vacuo to afford 0.090g
(85% of R-42b as a

3-Chloro-5-[6-chloro-2-fluoro-3-(1H-indazol-3-ylmethyl)-phenoxy]-benzonitrile
(I-3)
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yel l ow solid which was taken up in Et CAc and washed
wWth brine. The Et OAc was dried (Na2SO4) and

wo péoBoI®ds The sol vent was renoved in vacuo torgi/gPmo7/058116

R-42b as a yellow solid 252(0.090 g, 85%.

[ 3- (3, 5- Di cyano- phenoxy) - 2- f | uor o- 4- net hoxy- phenyl |
-acetic acid (R-45) and [ 3-
(3-cyano-5-di fl uor omet hyl Fphenoxy?

i- f | uor o- 4- net hoxy-

Rheny etic acid AFRODS P repared sinilarly
exce - 16 d—R-26 res ivdlly o—vsce | :

3- 5 - hydepoxy- p-€nedhi t i | & 3§FGIE§’<arGC

3-Chl oro-5- [6-chl oro-2-fl uoro- 3- !

(5-phegpyl - 1H-pyrazol - 3-yl netdayl ) -phenoxy] -
benzonitrile (1-4) WD 2008/ 019968 PCT/ EP2007/ 058116
50 F F F ArO | CHO Aro P-cidprgSreypnephend) step O | 0
O step2 G / NNH56 58 1-4 Ar =

3 c h,% IE_’[E - 5??30[%@(1‘3?%@’& agﬂ'mbﬁﬁﬁnsI 1 eﬂuw) waﬁ added to a solution of

ro- 2-fl'uor o- 3- (2- oxo- et

ﬁbwz(erhmmpbeéuf@e(}) 3éamL Heequpp eapi dzwL)rc@@i’;@ttp §hCoflhe solution
Raéhlrw;dtdﬁ otlCl¥er apeh aﬂheln e&sied td 79° @) mfwdolﬁaﬁh d¥ehe 56 (0.99 g, 3

th hol di
wractis BAESR it atnsandebSpavisy §he Faotabibi e iserpsd Sowy to
01.¢, amalsaddedi exda eold adjudoius solutiore paX BldCh yThaddiution mvagtxtracted with
0
ﬁﬁg% )2/1}1% ﬂg:zcg)g%bg{le OI’]g g} gwg%%aglgedadﬁgc{ lf'ﬁtfl%ﬁ aﬁ%&wc(egtr n%_fi in vacuo.
he cryids pestrisieorns mgﬁ by bigd chtonmltogmehmlghng withdn EgAe/hexane
A4t ((}"5/5 td’@S % %téﬁc)eﬁtﬂffb}d vas %@@%ﬂof Be B%o‘%@%ﬁ%ﬂlﬂ Adduct. A

m Xt ure. was poure

1 Q
Redtion Oéﬁlae %@@t‘lﬁfa 2@&, m? P?“EP‘I@Q@ s Py (ﬁé]&lL) and Dess-
@i peiSodifanke0S2Was heguivilivaesi dela2 &e¥portibh) heeedhahd reaction

t,rat h d |y by . Si 02 .
T Sferag p S RE Sl Ry b i S cappcted with
D&Y tveashedodBe QA doocenafatasl AH@.c2TdegproG@Hwas pubiBed sy &I,

Erontd{elh %ﬂ%tﬂ%ﬂ%@y% g{%&ﬂe)&g Phadicy R ¢ 30 )é’%ﬁ?%g)dt%dafford

ﬁ@?g(fﬂ%) 80021t i on was heat ed to reflux for 1 h, and
the 15 reaction m xture was concentrated. The crude

IOr od step 2 Wasydpdirief (02d R, 1Squawo; Whon®Ricags ablvitieh bt 621@ 32g,0.77
g}nﬁ ﬁlna ngtugzrego %gqajggg gg nk, ané %1(914)60 B)A)ﬁtteoécl) the volatile

hatdBiabner? rdnharetl and p(afiphenydf thdtepid nakp HPB.Oydf foed dayd. 04 (13%) of
ignoxy] -5- difluoromethyl-benzonitrile (1-5) can be
prepared anal ogously from 3-chloro-5- [6- 20

br ono- 2-f | uor o- 3- (2- oxo- et hyl ) - ?henoxy] -benzonitrile.
3-[6-Bromo-2-fluoro-3-(1H-indazol-3-ylmethyl)-phenoxy]-5-difluoromethyl-

benzonitrile (I-6) was prepared analogously from R-25 and 2-fluorobenzoic acid utilizing

the Claisen condensation/hydrazine cyclization sequence.
Example 4

3-[6-Bromo-2-fluoro-3-(7-nitro-1H-indazol-3-ylmethyl)-phenoxy]-5-chloro-
benzonitrile (I-20), 3-[3-(7-Amino-1H-indazol-3-ylmethyl)-6-bromo-2-fluoro-
phenoxy]-5-chloro-benzonitrile (I-35), N-{3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-
2-fluoro-benzyl]-1H-indazol-7-yl}-acetamide (I-36), N-{3-[4-Bromo-3-(3-chloro-5-
cyano-phenoxy)-2-fluoro-benzyl] -1 H-indazol-7-yl}-methanesulfonamide (1-38)
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Exanpl e 2
3-[4-Chl oro- 3-(3-chl oro- phenoxy) - benzyl ] - 1H pyr azol e

WO 2008019963 ArO X ArO N ArO N | | N SEM -- | PCA/EBL06P058116

2 C /| step 3 A o 60a: X53 M 62 1-2 60b: X = CHO
Ar = 3-chl oro-phenyl step 1 WO 2008/ 019968

PCT/ EP2007/ 058116 51 ste 1 - A m xture of the 60a
(1.37 g, 4.13 mml ), NBS (1.16 g, 6.5 nmml), and AlIBN
(39 nys) 6Et Cel4; (20 nb) was refluxed under N2 for 12

Rio. TH Xtur g Wag cool iltered and thg vlatllq\I
At s +vvevaporat 230 @a rl%due wag pu
' ol um s qppt P Ut IR Wit@,thg( :

provi de 1.26 g (7% of1 t'ﬁe desi 5 di bromi de.
di bronmi de was dissolved in EtOH (M0"w,), and a
sol utf®n of,, AANB s(ZmBphed) i N H20 (10 ml) was alifed. A
white precipitate fornmed i nmedi ately, and the m xture

was heated to 100 C faor 45 min, The solution

cool &L o GRI (Oflpe b?‘éﬂ")t‘ﬁfr‘séﬁléﬁi tocgiol atpy 9f 2- %melro 3-nitro-benzoic

eQACENS Rag 8o, 3970833250, BUE owa&nmar)tm DMRPesindgt Teeblution was

FREBE B Ll i B S UG e it Bl 0g. 1 cauy

(nlODEH (2 rikD) fofloG@bby BiuH (R.13 gnsBulsiispe@sion. iromirgrd .ofl, M2 equiv) was

%ﬁ’cl( g,t ;nﬁrﬂ {kﬁértrﬂi)xiv Y@a5 A4 ed pgt r? %u&i lg@xt%?é Wh o[?)JhrecP{nto

- et hoxynet
mum@ﬁdgaquzouﬁféﬂach and?mac(tqd WLbl E Ac Tlge @gamh%wgrﬁldmecl OMgSO4),

NRered tahdl E@a%ofa%d 5TH'8 @s1d@@¢a@d1§%lv@& hrP&‘nﬁ{V\tAugég& [ﬁIﬂSé:’(SQnL) and

b
ée%%q %ﬂll\kﬁéld\ba?ﬁw@at&? &%ﬁ 2%8&? Eh? ?fﬁkb“‘i’fb\élascleﬂ%e%lm a
@au@wdsml—wmmom tax hdj@dbh@ dnﬂmfd‘lwﬂe%ﬁctédﬁﬂrltlﬂE)tOAﬂtﬁled

d ) ,
Pl St ind BRphRTal i hibe @buttd v bufified fESTRY
puoinfatemtahy eBitd® withaoFedAghephy gedient (7§ w 5096 &OAC) to afford

dient (20%to 30% Et OAc) t fford
5%%%?%2??/? g; a6|2€nstc(a 3 - Zsol ut i onczjf 20?1l HOCIr (4
was added to a so]l ution of 62

(o 3% é{‘/ézaszdp)()‘lp ﬁﬂwé@m%vvﬁrwddeq*ﬁ%a:%@puw 9564/@322 g 0.42
hﬁﬂwdq algxﬁﬁt(@rﬁlgr AFted 2hht tHeQd@idn miRigle W@Mﬁzﬁdﬂbﬁﬁdbetween water
C xtur.e neutr. | Ze
a5 EAS e bittise Bahe BT v Aol e Fagpurtisd by SO,

tmndamrm qdmrrigf%ddarbﬁt@AcSh%ne gtadient 1006 tonPOdb EHO AEoto afford

C%M gord 0.21 g (77% of the deprotected

pyra% hIS product (0.17 g, 0.5 mml) was

di ssol ved in DCM nm.) and Et3SiH (2 rrLz) and TFA

nm) weersolagasef -2 (%ﬁ(ag,th?@rmrs@mné%t (480 k-t &gl HyO lﬁOc;tL) were

h@dedNP,@Nd.08 hem &fuiRhnaR oAbt (0.032 gadldichiieNakftd heating for 30
min at 90° C the reaction mixture was cooled to RT, filtered through CELITE", and
concentrated in vacuo. The crude product was purified by SiO, chromatography eluting
with an EtOAc/hexane gradient (33% to 70% EtOAc) to afford 0.068 g (91%) of 1-35.

To a solution of I-35 (0.017 g, 0.036 mmol) in HOAc (180 pL) was added slowly
Ac,O (0.0042 g, 1.15 equiv) in HOAc (180 pL). The resulting solution was heated to 80°
C for 30 min, then cooled to RT and concentrated in vacuo. The crude product was
purified by preparative thin layer chromatography developing with (5% MeOH/DCM) to
afford 0.015 g (81%) of 1-36. N-{3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-
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15

mL of EtSiH and 1 nmL of TFA were added, and the
m xture was heated to reflux for an additional 5 h.

wab@senoet i on was cool ed to RT, poured onto a BCT/EP300DH58116

ice and NaHCO3, and extrasted with Et OAc. The organic

| ayer was washed with water, dried (Na2S™), and

onc |due as

B 7O e PSPl S B T i
afeflomdsudfonyll dplqr8E#AE o [la. of AExQMfDAC.3 3- Chl or o- 5-

[ 6-chl oro-2-fluoro-3-(1Hindazol - 3-yl nmet hyl ) - phenoxy]

- beng%lglglsl e (1-3) WD 2008/019968 PCT/ EP2007/ 058116
52 FF/"F/ AO\ CHOArO\ AAO\ \' I O / step d

/| OF step 56_62 | )

3- chﬁd#@remey%ﬁ%hgﬁ&%cyg%}ah%ow) 2iugerobenzyll7l Hrindgpols-7-
2arbbsiofilati-8m, 1.1 equiv) was added to a sol ution of

2-fl uoro- bronobenzene (0.33 nmL, 1 equiv) in THE (2 nl)
cooled to 00 C. The sol ution gs_stirred at O0FC for

125, then co dto -} @ sol.uti aro
¥ @EHTIgﬁj—i‘fp i ' ¢ @Na&gbed.dr
The tion mxture Jar gd glowy to fy

aBted o a cold aque%“u Sol ut| on of NH4C . The CN

solution was extracted with c trﬁlle(fo gand the conbi ned

organfts were washedter died rzed and concent Adf ed

in vacuo. The crude rgsi r ed by Si02

chr omat ogr aphy el uti ng‘&vvl3f|lfl?()r(¥\ga %A% gxane gr adi ent

(0%to 25% EtOAc) to afford 0.57 g (44% of the

o-fl &t gpd) phenyliread didt(0.586 3,0. bear.1, Beryand-2ttheraghemtacetic acid
1) ,

300 i by T B, S Tk g e

rerac@d és geseribashin exgmple 14 The crie nrediedt WoR PUKAﬁ‘éd b}d%i

Bh Pl AR e@&i’rﬁg%% 251% WORY Hekarlias SR 0. ﬂﬂfg (ﬂill%)l&f%a

was extracted with washed, dried, and

Chr oRER 3G/ TERGEF eﬁaﬁ%m%%@%%@ﬁaa%ﬂé (04 mL)

(va@9pitooeR&iPasktetdibrd tinstap P of ekandie 0t fad 0&H2%) (0609 Lof 66b.
step 2 - Hydrazine (0.24 nL, 10 equiv) was added to a

I f 7
SRS, A Rk & P ML A f i
GEPELD |0é2 maead digxene:emie wey edctahas gaseiibaddatsteprs affexample 1 to
gﬂﬁ@rdr(ﬁglgglg@omoﬁﬂg,@ afforded 0.04 g (13% of 1-3. 20

2-fluoro-3-(1Hindazol - 3-yl net hyl ) - phenoxy]
- 5 dh‘arlﬁBngrret hyl - benzonitrile (1-6) was prepared
anal ogously from R-25 and 2-fl uorobenzoic acid
ut i | B46+bgombheflGhai3ehH eurdelsatildpyridich3ad methyl)-phenoxy]-5-

GiiSHd-BalofRriRgfLYENCe-



10

15

20

25

Exanple 4 3-
[ 6-Bronp-2-fluoro-3-(7-nitro-1Hindazol - 3-yl net hyl) - ph

wen@gpl996H- chl oro- 25 benzonitrile (1-20), PCT/EP2007/058116

3-[3-(7-Am no- 1Hi ndazol - 35yl net hyl ) - 6- br ono- 2- f | uor o-
phenoxy] - 5- chl or o- benzonitrile (1-35), Nf
3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) -

2-fl uoro-belzyl ] -1H i ndazol - 7-yl } - acet &m de (

)
| OV 20 0 4 Ch?) chiteir o- o1 o) N step 3
cyafpo-1phe OMero-pemzyl i - yIf-nEtha
nestNFOR? ) (1-38) WO 2008/ 0 PCEFEP2007/@58116

53F El COzH F F ArO/ClAr fAr0+--NBr\
NOz step 1 Br / Cl step 2 Br ~ gﬁo 64 1-20
Ar = 3-chT or o- 5- cyano- phenyl Sstt@sz %4 g, 1
equi v) was @&dded to a sol ution of 68b: R
gchl or003 itrQ-bgnzoic acid (CAS Reg No. 3970-35-2,
N DME7(3 L) . The sol ution was 5

heat h 45 mn, cooled to -10 C, and a
solutlo of the R 28a (0. 40 g, 1 equiv) in DWVF (2 niL)
fol | &ed by NaH ¥6Z713 g, 55% suspensi on in m neral
oiI 3.2 equiv) was added and the reacti on was war med
0 r
L0 oo T LRI PG PRLIZR! gL BAA o

et eddd il (109 S0k} 5 mrmol) ped tht sahioeveas bp@t@«é@ ) 50fie After 2 h, the
r@stisiimiMas Hse8ld 8dl-ion Caaﬁﬁ ¥ thEsSvRfad BVEQ ﬁé‘ltﬁl—l} a80dtion of 67

ﬁ@b&ﬁ%mmﬂwsﬁ%m@ﬁ o 00, €L 20 I W ety
ss@dzmlwyg“ 4 dis; thap ;acmesuﬂmtcbe&dﬁbeim x4 f_)};@@ﬂt}tggefwltttbutyl
BiEGss bt wﬁ%ceﬁfﬁ ol kbt 5] e CHPORATG e was stired

el Uo7 ngon/\l 5t thirg theftvxored ex Rl eangrseidieé far 1(43%’[1110 r&Qfbn mixture was

Eé/ gﬁg)}f%getﬁgé‘gﬁ thC 3n412EtgbA&?§§@ v@feoﬁ%lg\é%%ﬁ te?tﬁ’ac%?d' w1th EtOAc and

gfe combimedyr geflic OXtBEts wigip Wpshe mtlb%ﬁgll(lgmp&)inedo@t’lﬁog filtered
E]nd E&ﬁeﬁt@zﬁ@& iOPhcid X TR @ uié@ oﬁﬁEﬁWJs'leﬁﬁ@dB tyR/M WadBhtography

a1 Pi i tigast by R kG eneEORicoE e 'c/a‘éa%éftelaﬁfgrcﬁgﬁ :

(Mﬂ%l) @68kt OAC/ hexane gradi ent (50%to 100% Et OAc) to
afford 0.120 g (58% of 1-20. 20 To a sol ution of

£ 20578 BTkl IR OIS BE9 4380 .7
(N@s g8mdgn agpreheatedi 199° C adltbath foeae nig. The reagtlonﬁnmalte Vo0
%&lﬁ%n&?@&‘}vké}f‘E@A@ HdRaWieed ? e%‘Els NQH@bs f’['h'eta@ﬁ&ﬁls phase was

hr ou , and copce i n vacuo.
@ftwae%wgg PUnkt 315;?0@ 313 aﬁgm%@%w dried

eVdsOnofiltered and concentrated in vacuo to afford 2.45 g (85%) of 68b as a yellow oil.

step 3 - To a solution of 68b (2.3g, 4.8 mmol) in dioxane (41 mL) and EtOH (6 mL)
was added hydrazine (1.50 mL, 10 equiv.) and the reaction mixture was heated to 100° C.
After 2 h., the reaction mixture was cooled to RT and the solvent was removed. The
residue was partitioned between 10 % MeOH/DCM and saturated aqueous NaHCO:.
The aqueous layer was back-extracted with 10 % MeOH/DCM and the combined organic
extracts were dried (MgSQO,) filtered and concentrated in vacuo to afford a yellow solid
that was triturated with 30 % EtOAc/hexanes to afford 1.91 g (87%) of I-7 as a white
solid.
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30

wi th an Et OAc/ hexane gradient (33%to 70% Et QAc) to
afford 0.068 g (919% of 1-35. 25 To a solution of 1-35

W@ 0008A0799¢8 0. 036 nmol) in HOAc (180 L) was addedr/sPmwi/gssiie

Ac20 (0.0042 g, 1.15 equivpein HOAc (180 L). The
resulting sol ution vvas heated to 80 C for 30 mn,

br odtat s BT PRy 2 69 B dbar aer R T RY Pper RuRLAT
pheronpl- bg@phyledwé} opi mgpewmﬂ him(iBo%ky Ke@H DANpra-3-(3-chloro-5-

ﬂfafng rﬂlego%@ ﬂu&%%‘p’@enei(y ]acgéc acid ethgl ester (R-

3-1 4-Br'ono- 3- | oro- 5- cyano henoxy)Sb% fluoro WO
2008/ 19968 P /EP2007/ 058116
benz 31 ppor Ao 1 Y rEel AU PR Herety adenas)-

BoppdnREitEleni18) Wvis pHepdred sidglarlrEtona BBk ®BY(3,5-dicyano-phenoxy)-

?%F%%Eé%’%ﬁﬁcegﬁ ggagﬁ@’?a}%{géoﬁgr?oxysxgn?: Eo?osbenzyl ]

-1H-|ndazole 7- 5 carbonitrile (1-30) ArO step 1 ArO |
st ep3-Ehip10-5-\2-1GEREE-meth TN - ¢ -H-NyraEolp( 3,4- bipyBidig 3 B mehigl ) -
Eﬁer{oﬁlﬁ%@n?%ﬁgag4gﬁ§s n]ilrje:z‘)pare rl}'ﬁ%@n fﬁP& ﬁ?ro glc@e{no
perssp)- éﬂuprq‘léaet}ﬂ/l Bheélylérﬁéetzcarqldﬁhﬁl eﬁﬁéﬁw’é}:et. c acid
(0.567g, 1.1 eq.), 23 (1.24 g, 3.12 mml), NaH (0.240
9, 3546-@qlopYopyl-2Alddvb- 3@@;Hrpw)'ramag 4- bgﬁﬁaﬁﬂsayﬁnem yl)- phenoxy]

%518) Iélg%ﬂj eqﬂi%ﬁ&?%@reéﬁﬁ 51&1@%1 fé)"g,[‘f ﬁch(gq{/op)ﬁ 3p&ré dlcyano—

Bh sy hasthaoeo-pbeaf f-aretc Bcid ©hybestet1%9410f 66a. ste 2 - A
m xture of 66a (0.70 g, 1.28 mml) DMSO (7.8 nL) and

H20
oxa ((ﬁ-lelérdﬂr%% [6- ae r r2 L%qg?zﬁg{z 3[:3" 4% @ggrg'dﬁl §é/ﬁ‘ﬁet%ylz phenoxy]-
hﬁfla@pmt@ledi 28bWaq lrepgedysinplagly hrlisyeng-peenogy pdgthyl-2-
flhoro3pleai| Vactic ackd gﬂi'yl(e@te@@?—?)m—) and d' oxane (3.5 ni)

was reac ed as described in step 3 of exanple 1 to 15

E’;n; f 8 5 11?(%1?J g¥cg %{%?gi# ék}?rgzoa;ﬁ rWrazof%) § 4-b]pyridin-3-ylmethyl)-

pBenbxb]-psrrzioditrile3143B et dpyrieparph einobayly frobs 3-(3-chloro-5-cyano-
%lﬂ%@ g—ggég@@%ﬁd‘ é ?lgéﬂopgiﬂ__er% e?cggégéc(?& gt%?lsester (R-41).

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo|3,4-b]pyridin-3-ylmethyl)-phenoxy]|-5-
difluoromethyl-benzonitrile (I-28) was prepared similarly from [4-chloro-3-(3-cyano-5-

difluoromethyl-phenoxy)-2-fluoro-phenyl]-acetic acid ethyl ester (R-16).

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-b]| pyridin-3-ylmethyl)-phenoxy]-5-
difluoromethyl-benzonitrile (1-29) was prepared similarly from [4-bromo-3-(3-cyano-5-

difluoromethyl-phenoxy)-2-fluoro-phenyl]-acetic acid ethyl ester (R-25).

3-Difluoromethyl-5-[2-fluoro-6-methyl-3-(1H-pyrazolo|3,4-b] pyridin-3-
ylmethyl)-phenoxy]-benzonitrile (I-40) was prepared similarly from [3-(3-cyano-5-
difluoromethyl-phenoxy)-2-fluoro-4-methyl-phenyl]-acetic acid ethyl ester (R-33).

5-[6-Ethyl-2-fluoro-3-(1H-pyrazolo|3,4-b]pyridin-3-ylmethyl)-phenoxy]-
isophthalonitrile (I-45) was prepared similarly from [3-(3,5-dicyano-phenoxy)-4-ethyl-2-
fluoro-phenyl]-acetic acid ethyl ester (R-36).
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Cl Ostep 1 C1 ONstep 3 Ilk 1 &02 M -w Br Br OCl1
CN CN 67 step 2 68a: R=CO2M F 68b: R=Hd ONH

wa2008/0B6¢CN | N step 1-To a sol ution of PCT/EP2007/058116

2-chloronicotinic acid (1.%6g, 12.5 nmmol) in DWW
(63nL) was added CDI (2.02 g, 12 5 mml) and t he
solu at ed ter 2 ctilo
mi xt %’Jr g%m%rs?ocpog € %_gg “168'1 d"/ aZO]tOE ‘/“Cf“a%éy miethyl)-
skenganl-p-ahloyo-degainitrilo-239 vs@?Pt‘cPéztdSLtn@rlylem@t mnssk) 1idn
%rc(n‘%&)tmit) acWasSIQ Tae MNah QJchﬁéoQSngﬂsio Inic adid e
nmet hyl ester S prepared by the proce ure
descri bed for R— 23a_except net hyl but mal onat e
was ordedrPmopi-duerogd ?%‘tﬂﬁlﬂoll bw[r%o Hard avrédl)ﬂ-%ﬂ@ethﬂ)-
peaixi PB- cﬁidfl)%ﬁzdm&lé((lll?ﬂ) ads pﬁztpareaglrﬁilefr@fexa@t A §ep 1, 2-
trlen war e tJtrg for5 h. .The.reaction
FRRIA \%ME%@ iU RUOSH U BE . The
aqueous | ayer was extracted with Et QAc and 1o the
c onmb3-natuerogztiyd- Sebet fl aerb L -wetho xweis Hét pywagz dlo | MG yridin-3-
I

ggrgglgyl) gﬁéﬁ&ﬂj%ﬁgﬁgr ¥ C(tk ngvgg%re?%} ﬂgﬁﬂgtﬁ{o% g rh&hyl ester of

thbablosryp zqyago-pbenosy b2- fmomﬁﬂget\hpwpbﬁl@r@&w Ad¢ aRe2b).
gradient (25 to 30 % EtOAc) to afford 3.25 g (53% of
68a. Esdieple2 - A solution of 68a (3.25 g, 6.04 nmmol) in
DMSO (35 rrL) and H20(1 7 m) 15 vvas stirred in a

preh h for ea

s G8 Hal0 kPl o iepleled P w R I g5
alduenbslzmi’élﬁtei{l 7Thze Caf@gmeoiJEOIphase vvas extracted with
Et OAc (3 x 50 nmL) and the conbi ned organic extracts
were dried (MgSO4), filtered and c Irated in
vacuo Yo afford 2.45 g (85% of 68&1 aslia yel I ow pi l .
PO a sol uii 2. 39 [

di ox§ 41 wy—ane Et 5 nHO 20 vas ad

B . ; iv.) and‘t‘grr‘eactl
m xture was heat ed ]%o 100 C. After pﬁ’., t B reacti

mr!:_t:m(a xagrcool ed to Rl,and the solvent was renp .
Fes Kdudl,GasChar ti ti oned bet ween 10 % MeOH/ and
satbrat ed aqueous NaHCOB. ghes BRYROUS ah@YIRhyIWaS
back-extracted wjh 10 % MeOH DCM and 't he conbl ned
organi c ext rgcts were drjed (MySH) filtered and
concentrated i .]- @ afford a yellow solid 25 that
was_trigurated Jy 30 1% EtcpAc/ trexammes to hfford 1.91
g (8stép4 of 1BY7 as”a wATt§ solid.step® 2008/ 019968

PCT/ EP2007/ 058116

step 1 - To a solution of 70a (8.0 g, 19.7 mmol) in toluene at -78 C was added
slowly i-PrMgCl (1.23 mL of a 2M solution a solution in THF). The mixture was aged for
4.5 h, and a solution of CuCN.2LiCl (4 mL of a 1 M solution in THF) was added and the
reaction mixture was warmed to -30° C for 15 min. The solution was cooled to -50° C
and allyl bromide (3.41 mL, 2 equiv) was added quickly. The mixture was warmed to RT,
poured into NH4Cl solution, and extracted with Et,O. The organic extracts were washed
with brine and dried (MgSO4) and evaporated. The crude product was purified by SiO,
chromatography eluting with 5% EtOAc/hexane to afford 5.5 g (76%) of 70b.



10

15

20

25

56 3-Chloro-5- [6-chloro-2-fluoro-3-(1H pyrazolo
[3,4-b] pyridin-3-ylnmethyl)- phenoxy] -benzonitrile

WO 20080)9998s prepared simlarly from PCT/EP2007/058116

[4-chloro-3-(3-chloro-5- 58

cyano- phenoxy) 2 fl uoro- phenoxy]-acetic acid et hyl

ester | uor o- 3- ((1H 0

[3, 4st %wgs %&%ﬁ(ﬂsy?\yly 6ll1]ré)H%X )2} ]so uéon oP }’d’ba(%% g, 15.8 mmol),
DQM) Iﬁt(hialnbhmtd Me®H G5186).) watedgp epiredAfemill mim, hefsobriion turned
%ﬂlfe%%;rﬂgné of t%’e gﬁ&%?srk?opg;% gﬁd ylk[ gen was bulsze%tPsrough the reaction

eny aceti c ester
BUXtHIf0H 1 5 min MepQ Gl e i Lk qapiv) 3«!3(5 i gsinge [apdghggolution

RYME wdﬂrﬁ%cﬁroxd" rqedﬁayd gkd fd¥eN O’ sotRMZARI AP or fred AndFbhd¥WBGirectly
B ea,stmil ar

from chloro-5
0% Fhhias dpees hapisys: dalung nd Sl Ve BQagppane
estent (IRYBfo) 3594 BtGAC) to afford 4.2 g (72%) of 72.
[ 6- Cycl opropyl - 2-f 1 uoro- 3- (1H pyrazol o

[ 3, 45h) Y P g ghg‘}%@l% ngfﬁ(/]of 32} 2M SOlllltIOI}) wafs added dropwise

I SO lonitri
[oa Ec;l@mq;p@f(ywp_zgg( 96 nnely n bHF (3 mL) cooled to -40° C and malntalned

BH&’&‘N‘ZY) Tie Jo'l&tﬁfn%i%@ﬁf%d }O@D%inc afh Qolﬁﬁd'ﬁ/ bt @ste '(O 35 g, 1 equiv)
-2-fluoro-3 - (1H pyrazol g

[rgTIle 6% ﬁgﬁvms ﬁS@edfirﬁBWﬁfu §~‘ PHafn PSS s ped [0 C. aged for
( h; 28) adeRd dpsess ©dh (il mb|uﬁé1}eyl aﬁﬁ@j’ﬁls solution. The aqueous mixture was

hengx

P AR EY P ARSEE ot eb e Sueded pih e died (Mg50) and
BerCahwated B vdcB8ocYbé omde pyddit Whumrrcﬁeﬁ by DD pshrametagraphy eluting

; 3 )359 b
Ev%h%g@t(\g%\éme?%% a?$ %L@%thga’s /Pf?@]@}ﬂ aff&%rbzﬂng {450d)%f 74.

(3 chl or o- 5- cyano- phenoéﬁ) o

ctep 8 prigpyrelision af dho’4Reya P-1-9amBrollcind Gy (@) cooled to 07 C

%5 £dded fthdibpss- Mart{nﬁyeﬁhdﬁfaﬁe Q.81 g»lqu)eq'ﬁ'n()l P YiiRi@¢ @as stirred for 4

bt SRR T B9 s RS e a8 Ramrated qnd evaporated.

§hmdrm1h1y1gfsoluimﬁs4p1&iﬂedrhy-8@1( Grromatogrdphy eluting with a EtOAc/hexane
g{ ﬁ? gﬁﬁ‘?& 5‘9’%‘&?@?’&9)0@&{0% 511818 RNEMY lenfGEtd FraBEbined by

F@rBﬂ@WbPZKﬁUOGK%ndfélH-pyrazolo

[ 3, 4-b] pyridin-3-yl net hyl) - phenoxy] -5-

di f| gerpprehyl - benzonitrile (1-29) was prepared
simlarly from/[4-brono-3-(3-cyano- 5-

glt Llyiil cfgg{\fe yﬂRﬂghen? gé—)oxo% ; d{fl?f(ril% Plg S r;/¥az]olo ?%ebt pyricﬁgl.’)q

ﬂﬁmﬂhﬂhphﬂnﬂyhykhﬁxbQmﬁhnmmma@iHﬁthyl 3-(1H pyrazol o[ 3
, 4-b] pyri din-3- yl et hyl)-phenoxy] -benzonitrile (1-40)

mas prepared simld&ly from|[3-(3-cyano-5- F

di fl uor | - phe -2l uoro-4-npeth

6 _a.c.i_ci?éent3 est - .NB- &R

[ 6- Bepy! - 1HA3{ azokiep 2 Br
[3, 4- ]pyrld é yl et h I)fnhenoxy] -

i sopht hal oni $|Ie (1-45) sOpr epar ed sFWiIarIy fro
[ 3- (3, 5-di cyano- ph&noxy) - 4- et hyl - 2- 30 I-12 0
fl uoro-phenyl]-acetic acid ethyl ester (R-36). WO

200%9%5&:& gé?r? / %?%&39% %thasiugp%dsilmDCM(él

mU)l M @PTRA §0.065 h Yt 1) equph evas X&ded%dhh@ﬂﬁphﬁmmstsmﬂeé overnight.
%&édl%%}lalvﬁ% BAE‘(%‘ ! eé‘i él% b'@M ?ﬁ rr%tg gg@dedlt rchtildn r‘rzlfxture. After 2

oronlco Inic a ced W
2-chl or o- 6- nethoxynlcotlnlc aci d.
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3- [6-Bronp-2-fluoro-3-(5-fluoro-1H pyrazol o [ 3, 4-Db]
pyridin-3-ylnmethyl)- 5 phenoxy]-5-chl oro-benzonitrile

WO 20088)999%s prepared simlarly except in step RCT/RP2007/058116

chl oronicotinic acid was replaced with
2- chI oro 5-fluoro-nicotinic acid. 3-Difluoronethyl-

[1 e tS%VT,I} 6 ggr%@xpe?y 3c[ t%e re Yih anéoslf)gd %3 trltBJaQé/J wﬁlh Etég) collected

pReAoXYT: BENZ6n prepar
byﬁhhmmhymﬁkmmmﬂhwnhéﬂhWEO%Em@no@ﬁbn1090gofl8
[ 3- (3-3hl or o- 5- cyano- phenoxy) - 2- f | uor o- 4- met hoxy- pheny

| ] ageh b C TRG s‘glL{tBn‘@@S 011@05?05‘219 l€mé1)33 DCM (1 mL) cooled to 0° C

[Ngs @Jd@?ﬁ&}fﬁj%dd urﬁ%%?é,q,) %tﬁs,fg tgé gqlrggw]was gemoved to afford a foamy brown
edMdowleicly 6az piniifiddi Byeretekse/Phaved éhrEathyadpthy ik ufferdro.¢i0a; (F0%) of 1-12
Ar O E Q/ X A dHo step 2\ step 3 Br I C1 70a: X

as hiesoligl \ N 70b: X = CH2CHECH? step 1 Ar =

3-chl oro-5-cyano-phenyl F ArOOO0" d 1 0;' 1-7 step

4 Br 3{[6-diremoR2-fluong-F65-flatd-7-0x¥d Fapgmkelv [ oh bifyridga3-ylmethyl)-
Eﬁer\%{xg]’ 5 Jcﬁlo%/(é rﬂgﬁ%()mﬂrﬂ]e 610265'?9333% erﬁﬁu% ‘ﬂ’ﬁéroaﬁiq qllugaﬁo 6-0x0-6,7-

t1on

fishYW}H-Wﬁ@o}ﬁ sttut eyndia-3agestipdl-pheposy hy>- CQMOéenzonltrlle (1-34)
Seteirk e PindoNsl#iioh 1-04. mL of a 1 Msolution in THF)

was a ded and the reaction mxture was warnmed to -30

Cfo m9 The sol ution was cooled to -50 C and

ally ST (3.41 nL, 2 equiv) was added quickly.

The m xture was warned to RT, poured into NH4C

sol uBi[6iBrommaek- éuoroaiﬂ(éﬂinamh)ﬂ% &t@0,7-dithedror lgamiymzolo|3,4-b] pyridin-

) asS I and dried (MgSO4)
gry}'.drﬁét?1 r at e81 Tﬂﬁgrgrz% pllr?%1 u%?s})was purified by Si02
chr omat ogr aphy el utt% with 5% Et OAC/ hexane to afford
5.5 g (76% of 70b 008/ 019968R¢r/ EP2007/ 058116
58 stc 2 - Ozone Y ubblseg 2sl o lough a sol ution
of 70b (5.8 g, 1518 1)—aav1(|105 m.) and MeOH (55
m.) cooled to -78 After 40 ni nNgtTeusol ution turned
bl ue, bubbling of t®e ozone was st pped and nitrogen
was bubbl ed throu%h t he reaction

a: R"=R" =H 80 Ar = 3-chloro-5-cyano-phenyl
Step 1 : 78b: R'=R" = Me ¥ P y
F  CO,Bu
ArO step 3 ArO
—_—
Br Br
82 84a: R = CO,'Bu I-48
: 84b: R=H
step 4

2-Chloro-6-ox0-1,6-dihydro-pyridine-3-carboxylic acid was prepared as described
by A.G. Beaman and O. N. Miller in US Patent No. 3,682,932.

step 1 - Trimethylsilyl diazomethane (27.6 mL, 2M hexanes, 6 equiv) was carefully
added over 10 min to an ice-cold solution of 78a (1.60 g, 9.20 mmol) in DCM (45 mL)
and MeOH (45 mL). The reaction mixture was quenched with HOAc, and concentrated
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m xture for 15 mn. Me2S (11.6 nL, 10 equiv) was added
via syringe, and the solution 5 was warned to 0 C and

waged/oiomss 2 h. The sol uti on was evapor at ed andPCDaEE®A7/058116

directly onto Si02 which was applied to an Si 02
colum and eluted with an Et OAc/ hexane gradl ent (10%
to 35% OAC to atfo A
Wets) TRt R ihe O SR e Bartin i Seitaiy
h3AdBdad gohdmmv(%w 1% EgO 40 tutafford b25 g 8680@) #F8y, 0.96
mmol) in THE (3 nL) cooled to -40 C and mai ntai ned 10

undeg 2. Aﬂ%ﬁnﬁﬁ' dftLh@H %(ﬁtmg rege dN) 13@{ 0] (@ 3 ADH¥was added

| f th
agg’Yéégga%@PBﬂ\%F%(ozl‘W&#gdﬁﬂo e M%rmstlglngISh

gﬁ: rf@actlageﬁile@é wadadidifiadeb ﬁd_?_ﬁ/ﬁt}dEMME Glltlt@d &ihHvafer and extracted
ueou n e t.u

R 0RE T ER B e i R R BG4 ByES00 and

warsiaeiated t'rhvdwm teeprodlide 6 80 MyiEha)y isnpaire &bncent rat ed in

vacuo. The crude product was purified by Si02

Chr 8&% &ap. hyo fgdllﬁtll(;}gof 81‘)%0\/1"26 ET ¥ orlgﬁi%g B%ﬁ{@gl 2m ) was

ot o 35% Et OAC) t (4

Foledaglal (0-L23 g0 L4 cg i @if Izs)rrtl@rheAfrer eetmg?fog 30 gin a950 C the

Eﬂe}ahan Ngast XMA(18 OﬁC)anﬁQ%bE@oh‘%f 020. 33@,@ 1a )thh ®MF (2.3 mL) was
SS [ | ne

e v DDA L ORI o 31 cafiva mamab iy Begopiion and

g@e resxdioh meixorrg avas algwedse wwas ts ®fasvat 2d. dhd neviapowad eetooled to

Q h > Oci}%?%e:alaxﬂ% ss’a?tﬂrlag:d%% Jtécg‘?fﬁ*ﬂﬁeya d exgacted W C}h Et?Ac The

(Qubined 85v4cE: BAC )Naﬁltﬁdaszlﬂobldnfe drigd gMgﬁQ%andfconcemrated in vacuo.
rde Fktsid%@'é/va‘é Pe- Hﬁﬁﬂve‘atih @(ﬂ@% By FIOUEEs ARPLEL S&ridYor 15 h

E@f esRRIAted rm@w 3Tf(%cr59<%pr@dvctdm%1rlée<ibw BiigRprgatography

blatidg RithpyveOHMDBM gradlent (1% to 5% MeOH) to afford 0.225 g (60%) of 84b.
yI met hyI ) - phenoxy] - 5- chl oro benzonitrile (1-12) I-7 O

0 :
N O _@dS I[-_|{\l Ijiaflnez(ég itL? $quj v&as Ssﬁ)gvlyj_a(fc{eﬁﬁ% a sgiutlon of 84b (0.225 g,
[@ylﬁ@\zruh«zibw l.dlidnexate 4.2 10t §T. AfeR1 hrrtblle)reama'sn mjstpefnﬁad

e s DR
If‘r8§0 afforeei08( & (#4%) Q\fa[s‘lgadded to the reaction
ITi xture. After 2 WD 2008/ 019968 PCT/ EP2007/ 058116 59

h, theasplevent was renoved, and the remaining solid
was triturated with Et20, collected by filtration,

d n_.of Et2 fo
aun 2> TR o5 Rha BRtogu B PR R A myizBrols -

bipyrifinerd-yarbowitrdd (:-64)0 C

=N
17— NH
step 1 = step 2

step 1 - I-7 was converted to 1-8 in 85% yield as described in step 1 of example 8
(85%).
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was added TFAA (0.562 nlL). After 1 h, the solvent was
renmoved to afford a foany brown 5 solid which was

w@oosiiwds by reverse phase chromat ography to aP¢DEBR2007/058116

0.010 g (10% of 1-12 as aiwhite solid. 3-
[ 6- Brono- 2-f | uor o- 3- (5-fl uoro-7- oxy- 1H pyrazol o

Lﬁeﬁ%t%f pér Icaﬂﬁloourtlgnben t(ﬂyltz b 1 %25(3 m%))l )ig DCM F (6 mL) was added

Q%q[uentmllaﬁ{&@ 0.0y 134 (rﬁmbl)uBE@(@lbimL6$ gquiv.) and TMSCI (0.128
dirh h

Ay st ot A e o gpenei.

gqqgmqgg@@gpgp W titiongd Egy\é@ ng_EtOAc and the organic layer was

bBeBra g filkdred ﬁhcﬁcdnzer‘ff?aft@ﬂ/hr @zm OFHR, cfadl prvdii@-whishpRYified by

%zzlﬁl Rty %ﬁ%ﬁwﬁr@ i s B ALEHT LG Dpi spgfaining 19

coRrRhtraeR NH,OH)NRAdistitap a¥ofdl0.018 g N5%Ef 1140  step |
78a: R=R = H 80 Ar = 3-chl oro-5-cyano-phenyl p E;:
78b nl{i)lli/%FCOZtBuFRFArOstepSAquN, step 5
?{ PRTTNN Br/Br Br/N M M OO 82 84a: R =
COZt Bu -48 Ez 84b step 4 15 2-Chl oro- 6- oxo-
1, 6- & ﬁ}bd?@op?yﬂﬂ‘éffon%( %nteab%d%wr@@e[% ey rigirepatraethyls-
gﬁéﬁﬁ?}leiihlow benfenifBeamary)and 0. N. Mller in US
atent No. 3,682,932. ste 1 - Trinethylsilyl
di azonet hane (2¥%.6 niL, 2M hexanes, 6 equiVv) was
carefoid | aslde r 40 min to an ice-cold solution
of 78a 0 R | M.@g45g ) and MeOH
(45 L)% g, xt ur ﬂuem@gﬁed wi t h HOAC,
and conc ntrat ed V\DQOO /019968 PCT/ EP2007/ 058116 60

To a solution of I-7 (0.100 g, 0.218mmol) in DMF (2 mL) cooled to 0° C was added
sequentially NaH (0.010g, 1.2 equiv.) and Mel (0.016mL, 1.2 equiv, dropwise). After 1 h,
the reaction mixture was gradually warmed to RT and stirred for 16 h. The reaction
mixture was partitioned between aqueous NH4Cl and EtOAc. The organic layer was
washed with IN HCI, the aqueous layer was back-extracted with EtOAc, the combined
organic extracts were dried (MgSQOy), filtered and evaporated. The crude product was
purified by SiO, chromatography eluting with EtOAc/hexanes (20 % EtOAc) to afford
0.055 g (53%) of I-17.

Example 12

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-c|pyridin-3-ylmethyl)-phenoxy]-5-

chloro-benzonitrile (I-15)

F N F
ArO step 1 ArO step 3 ArO
CHO . —_— NH
Br Br Br \ C—
4
88a: R = H, R2= OH N
86 step2 [ ggp:RLR2-0 I-15

Ar = 3-chloro-5-cyano-phenyl
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i n vacuo. The product was purified by Si02
chromat ography eluting with an Et QAc/ DCM gradi ent (5

WO 000209998 OAc) to afford 1.25 g (68% of 78b. BCEEPR2007/#58116

solution of LiOH H20 (54 ng2 1.2 equiv) in H20 (3.3

m_) was added slowy to a sol ution of 78b (0.200 g,

t h g{m) pc h)& i nwere ctat(rleéc)l ovn\g)sas g%slcrl(?;r 3 %i_%l ?_{ exa%ﬁi‘eg{\ﬁxcept In step
BIQ-fluclior- {rucabpwldlhems g$edan@laexbf &chledo 3v1pd¢rpE1tldlﬁc The

conbi ned extracts were washed with brine, dried

sI | % d?é%'ﬁfe%b%@hﬁd 5ld guW%‘éQa&d&d% UbIdGoR o?—@éﬁ) (g) 858, 1.8

nmpur e SteS To.a. sol ution of
X RGBT IR OB (VMUY Bhoof e ashisaisd (B C for 3 h.
(Fﬁe dalatiéh wis ﬁarﬁﬁb&hdﬂ)behﬁee@ﬁ&Oﬁ@ hi eter AbéRiratheadfitigodeanic layer

30, m n at. 50 ol,ution cool t.0 C.an

21 Biepafitar oadiergdsorad! 4 G IRD) ST e 9 279: i mafberaphy
wlasng wmlradda@éldDCNagta(il@nO@&/o tn SBMeOH) 0o hfford.0R4e20%) of I-15.
was added slowy in one portion and the reaction

m xt HI6- BB hﬁ&‘ﬁ)ds EPHWJQOIO(B ETe@)‘Eﬁn 3.\ )hmﬁa:QB %henoxyg

m xt ure was re-cool e
Nrglaghalogitriler (&d SWwwvanprgpatred smahd‘/és@fm%ﬁr@a [itrpmpt g 5-dicyano-

%H&ox?ﬁﬂblu@%ipﬁé(ﬁyﬂ]aﬁdeﬁcﬂﬁﬁ@tﬁ&ﬁ@s‘?&d(mlsmh brine, dried
MySO4) and concentrated in vacuo. 15 The residue was

A e e e A R P

pifloduahethglsbapaonifrile dI-BY) Bis@Reminedosimilady stptting fednu{4-bgomo-3-(3-

Bl PR (B i s

was slowy added to a sol utlon of 84b 0. 420
mol §- 61@%0@- HiflgReme ({4-myremojolad- derldpeﬂﬁeylmfthyl) -phs@oxyl-5-
H%@Fdrﬁ&hﬂl%ﬁéﬁtﬂ@ﬂ 29) wRERERdiRHadn o RUIL &€ -0Y3-cyano-5-

i 02 chr o ra el utin th.a ent
DD OF B - Aot b0t g g et £ 10 -
Exanpl e 10 3-
[ 4- BExamopl818 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzyl ]
-1H pyrazolo [3,4- b]pyridine-6-carbonitrile (1-14) F
F 1 r
. 3 ﬁ6 %r&mlé"_& gluyroq %IHLI ﬁfrﬁﬂlolf?) Br dﬂ'ﬁyr%%_lﬁ:gn \%a )Efnco Og 8xy
tiléJOl.’P—BeleﬁnEBl%(%l@ d as described in step 1 of exanple
8 (85%. WD 2008/019968 PCT/EP2007/058116 61 AM 2 -
Toasplutdfﬁpof18(9 120% g\ A253 Mol ) in DVF (6
aCN {'0. 050 g, 1.01 nmol)
yTNe (o 128AF N
REacti 0 QB X Ture

72 92a: Rl =1, RZ—OH I-1
step 2 :92b Rl R2= 8

Ar = 3-chloro-5-cyano-phenyl

step 1 - 5-bromo-4-chloro-pyrimidine (0.890 g, 1.0 equiv) was dissolved in toluene
(40 mL) and cooled to -40° C. Isopropylmagnesium chloride (2.5 mL, 1.1 equiv) was
added dropwise and the solution stirred at -20° C for 1 h. A solution of 72 (1.7g,
4.6mmol) and toluene (8 mL) was added to the reaction mixture. The solution was
stirred at 0° C for 3 h, poured into NH4Cl and extracted with EtOAc. The organic layer

was washed with brine, dried (Na,SOs), and concentrated in vacuo. The product was
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reaction m xture was partitioned between H20 and Et OAc
and the organic |ayer was 5 dried (MgSO™4), filtered

wan@somyeent rated i n vacuo. The crude product REEEP2007/058116

purified by colum chromategraphy on Si 02 el uting
with a MeOH DCI\/I (both containing 1% concentrated

di o afford.0. 018 % _of 1-14
EXH%_C? beyg%? éﬁ omatography eluting w&'h ad E{dgcﬁlexane gra%hent (0-40%) to

Elﬁorldr(b?rﬁ% @.604) 106 P22 & Whitetohigl - 1H- pyr azol o [ 3, 4- b]
pyridin-3-yl methyl)- 10 phenoxy]-5-chl oro-benzonitrile

(1-14p b -16la sgutlo% om'98a 0 %5 B:73|'I|1ﬂno§ranh PaM B i mobled to 0°

solutlon of

ﬁiLvyaS@aéﬂFdelae&s &4@@%@@0%@% 0% %%*@ér%tqqm) Tk%msvl@ne b@yn solution
Wadstirepdi at 0) Caoe4 Mahd eOapdifisd. ThE pLoQuivds p @iy

G SIS ! to%@%#t%ﬁ Besora 022

@%)aoftQZblasaedldyebﬂ\een aqueous NH4CA and Et OAc. The
organic layer was washed with IN HCl, the aqueous

! ay CLtey3S T‘B%%Inﬁ?&'hrd?%ﬁ% tgho @@ﬁ)ﬁlolf 'af%t eré"’((}:l Iﬂfgand EtOH (0.7

ganlc extracts were

pes added hyireine (G@e> B?Ioé@ét“" i§ sywhge; flihg deasyolsmg stirred for 3
BhaUred REs Nrrrnm QhUlekig: 1o With EYAE/AIEARDES TheOr Y il SHRE as

t gS}%ﬁg’ﬁ{@l qu, g%ffglg%i( @%ﬁ%ﬁﬁé&l&p@orated fo e?fgjprd anﬁgf wh1te solid that

f/vas ditatapdrwidh ﬁ@%E;@Aﬂ@!hhgah}s-tph)mM)ﬁ@]SS g Bt5%) of I-18 as a white powder.
chl oro-benzonitrile (1-15) FF/ NF ArOstep 1 ArO

ooa, 1y rore Rl [P o - gy il D P P fuoro-

maxmkéxsl%yém@chwéﬂg/ (1- I\Abwzewp@t:ﬁégmlarly except in step 1, 5-bromo-

PEIdiERSRAFY rﬂﬁﬁlﬁ&wasﬁ%eéhﬁaaée ot 52bronw=-‘4 %hfé)%-trp'yﬁﬂucﬁid& TRS final
de crlbedlﬂwste33&4 ex? 7 except in step
Qyclisatian gty bydrpgag ot Gagiisrke é"d in place of

2-chl oro- 3-i odo-pyridine. ste 3 - Fydra2|ne 0.288 ni,

5 equiv) was added to a sol utiop of /{NGWB ! g, 1.8
N The

mmol ) in di oxane (%Klt'rt) and Et
sol uti on was heate | e sol ution

was partitioned betwe OAc Separ ati on of
the organic | ayer Br
CHF, 04

step 3 - DIPEA (15 pL) was added to a solution of 94 (0.25 g, 0.5 mmol) in dioxane
(3 mL). Hydrazine (15 pL, 1 equiv) was slowly added to the solution, followed by
additional DIPEA (200 pL). After 2 h, the solution was poured into water, and the
aqueous mixture was extracted with EtOAc. The organics were dried (MgSOy), filtered
and evaporated to provide a residue that was purified by SiO, chromatography eluting
with an EtOAc/hexane gradient (20% to 70%) to afford 0.18 g (76%) of I-13.

Example 14

3-[3-(7-Amino-1H-pyrazolo|[3,4-c| pyridin-3-ylmethyl)-6-bromo-2-fluoro-
phenoxy]-5-chloro-benzonitrile
(1-41, SCHEME D)
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and evaporation of the residue afforded an oil that

was purified by Si02 chromatography eluting with a
woOR@OBIDAM gr adi ent (0% to 5% MeOH) to afford OPCHWEB2007/058116

(299% of 1-15. 5- [6-Bronw42-fl uoro-3-(1H pyrazolo

[3,4-c]pyridin-3-yl methyl)-phenoxy] isophthalonitrile

(1-19) was prepared sinmilarly starting frgm

[4-brbno¥s8- (3, 5- i 10

ok Q> Ac1LH- pyr NHR
henoxy] -
di f | udk onet hyl - benzom tri ﬁklﬁl) was prepar NR'R’

similarly starting from [4-brono-3- (3> 02 r2 phthalimide, R? = Ac

cyano-5-difl uor onﬁgph% %MXg?c-RZ fil U(g-IFIhElﬁ:)RP}RSaHetI

c acid ethyl esteges
[ 6- Chl oro-2-fluoro-3
[3,4-c] pyridin-3- ylnethyl) phenoxy] -5 15

di fl (BereTﬂaimjnho—benethyii-pyridlim}Z(}d} Gﬁbamcphenénﬂ}d ester (98) was

L ar: I

gfeglru{ﬁzgr% ﬂn“ggi&&s[fﬁoﬁa ng- gﬁr:%% ymﬂ@g lg\é %he Cprocedalre of
EpwwenééﬂéferqcmqépOZ Zﬁéﬂeﬂi 3-

[ 6- Brono- 2-fl uoro-3-(1H pyrazol o

Eﬁl g.:aidbmfbmmﬂbfmﬁomkﬂﬁ?LﬂﬂubrdéEDMi 5=cltoro- bénz%it81%98) was

nzonitri
Prega @f%stfps aﬁesgﬁbeﬁl@i% 1/ R step 3 Br Br NON
step 2 92a: Rl = H R2 = 04 1-18 p 92b: R, R2 = 0 20
Ar =S@&licl hydu'dS(ft%/mg,(ﬁmh%)susIEnsioﬁ .05 equiv) was added to a solution of

= nejel Lol Motus\Via 1 i o
%eiﬂggpf’r% n‘ig &u@ ih d%%?lﬁﬁ{&n%g‘?wo ); ér@r ?&H%ﬂ g&’?s?ged at 50°C
fascp mpyanﬁaﬁﬁég K%;Frgcm qoittivd avag addpdaiThe fOllltléq wag yaygged to 125° C
ﬁﬁl@z@' aﬁélﬁl QR &@efarﬂs?i ZR‘-Th TheQbdtibR Migiukd %@sdcgffl{teclt wRh E:dRE add washed
solution.o ol ye

Wi 1Q&sH &%el%tr?élopé)égl%q %ﬂamfwﬁ@% PHEICRR, x%ﬁ

Ao nbo gﬁgplfyrehﬁh@twﬂl % @tOBcﬁhﬁxmmffedieldmIB 1 I\gms@%r)] agﬂ—chloro—S—
cte th EtOAc i ayer was washe

W% ﬁﬁbpmﬁ) ﬂ&? %he(n%’é)s&)z Oér?cent rated i n vacuo.

The pr oduct was WO 2008/ 019968 PCT/ EP2007/ 058116 63

pur i Ajselition o6i-BoMehl dret v oapRM edlutiomin WHENL. anequiv) was added

ﬁb@éctfa%zsﬁﬁ%n%%@ RN b% ‘ﬂ&%mﬁ@l) i ol g (Po03RALar- 32@6’/% The

as a_white solid - "To_a solution of
gQluisen yas ggeq éornh%h)thealﬁaa%@meééyn‘cﬁl}n%a) %%kéan&atm@g DMF (2.3
WS 1 3dden) BeesudvaI b0 mLp. eTh@ﬂﬂhﬁtﬂﬁﬁw&s(hL%ﬁéhe@wﬂh zqueous NH,CI, and
re tin rown sol ution S . Sti
gigtey hn PG e LB d Rt Sad a i Shah B it fig bnd
byap8iad&@l. The crude product was purified by SiO, by chromatography eluting with
20% EtOAc/hexanes to afford 6.5 g (98%) of 3-(6-bromo-2-fluoro-3-formyl-phenoxy)-5-

chloro-benzonitrile (105) as a yellow solid.

R2 oqhthahmlde Ar = 3-chloro-5-cyano-phenol

NaBHj, (0.64 g, 1.5 equiv) was added portionwise to a stirred solution of 105 (4.0 g,
11.3 mmol) in a mixture of THF (20 mL) and MeOH (10 mL) at RT. The reaction
mixture was stirred for 12 h, and quenched by the addition of saturated aqueous NH4CL.
The aqueous mixture was extracted with EtOAc, and the organic solution was washed
with water and evaporated. The crude product was purified by SiO, chromatography
eluting with an EtOAc/hexane gradient (20% to 50% EtOAc) to afford 1.9 g (47%) of 3-
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chromat ogr aphy eluting with an Et QAc/ hexane gradi ent
(0O to 30%t QAc) to afford 0.220 g (63% of 92b as a

wQellsomwes | . ste 3 - To a solution of 92b (0. 2PCTYEP2007/058116

0.456 mmol ), dioxane (5 nmLysand EtOH (0.7 nlL) was
added hydrazine (0.075 nL, 5 equiv) via syringe. The

ctio t edf 3 10 ure
BRSO Loh sl OIS B R g a e
whshed with brine, and dried (Na2804) and evapor at ed
to afford an off-white solid that was triturated with

70%51‘\%&%1'83’6@?@? (b@’4¥1'1Lel)1da pl\/pgﬁut%d h3¥e ot ljeq{],t§) %s fdded to a
white powd 3- | or o- 1K pyrazol

cgu‘grortﬂ)f Wr(pn”fl & %6%HW%E%9Q @5 mpbo}"l@e mixture was st1rred atRT for 1
abﬁa@lxeﬁ] cop&itREDbaNZO Mihle rbdidue(Was Jel%)sol\a@esmmtamr ®khed with

%tgr?alzﬁ 8?%9(‘1%@%? A Stﬂg?\ﬁéél\f@@ﬂ) rﬁg{a%?rge%n 8? the volatile materials
S dododr-1Z g h0%y of Yyri mi di ne The final cyclization
with hydrazine was carried out as follows: d NO FY

NdC Y sq & 2N L@l (B5s QfﬂFg iﬁ]élhé(%ﬁe 4% BL)DVE& afcg 2d lewl%@t% a solution

t
af BelrlS & 097 mr%ol')ﬁga%&z(.l%n@so@e& 0 géucv)«f%gs s ihepolution
scvl)aﬂrrﬁ&i tbm::’ Csel W h@mhemlelc@m@ 1dy7820. aud lbgdrﬁfaal% b PEA 5

er n was oure |
kel RSHEL%%W&B@& ofHs e B iR o Pa e a i to KT over
B ORbe mbhercovgahercs-sudiee tdiof édql(elﬁgﬁ&ﬁék)mh fdthtaerddH, @ndiluted
%8(9 rt(?a]rt ed X?rapteS \‘/Nl&lel:rtétArCe s[lh(é‘:j o(f:%a};{lpcae tr\é?t%&%f%washgg wb[X brine,

érlch(Mg$O{) 2:0% ctoaslcatﬂ%ted )] vaf:tioo rlithe@rud® pyod 7@ Wpas phirifiedi3y, SiO,

yzell_’utmﬁ_wnh a EtQOAc/hexane gradient (20% to 75% EtOAc) which
razolo 3, 4-clpyridin-3-ylmethyl)-

bﬁf‘éﬁﬁ]ﬁé QJP@ a6f Bartlplllvéwefkfwd Ba. c“ﬁh%}feéldsé ﬁlzf@meti PYap e é@sczmed in
SONENET . O Weh d BR8-0 LYD6E APEBb RIPL @0 1505 Mk@eacﬁﬂn EmB(uré:was
Fmﬁé{lt%?t%égp %wfg.l’%l ﬁrﬁll tbyﬁ épd%p(@gfaé ;g)rhm elutlng w1th a I\/FeOH/ DCM
gradient (3% to 9% MeOH) to afford 0.220 g of partlally purified 100b.

step 3 - To a solution of 100b (0.200 g, ca 0.397 mmol) from step 3 and DCM (4
mL) cooled to 0°C was added TEA (330 uL, 6 equiv) followed by phthaloyl dichloride
(100 pL, 1.7 equiv) and the reaction mixture was warmed to RT. After 1 hr, saturated
NH,4Cl was added, the mixture was diluted with H,O and then extracted with EtOAc.
The organic layers were washed with brine, dried (MgSQO,), and concentrated in vacuo.
The product was purified by SiO, chromatography eluting with an EtOAc/hexane
gradient to afford 0.110 g (44%, 4% over 3 steps) of 100c.

step 4 - Potassium acetate (26 mg, 1.5 equiv) and Ac,O (50 pL, 3 equiv) were added
to a solution of 100c (0.110 g, .174 mmol) in benzene (2.3 mL). The solution was heated
to 80° C and iso-amylnitrite (32 pL, 1.4 equiv) was added slowly. The temperature was
increased to 95° C and after 4 h another portion of KOAc, Ac,0, and iso-amylnitrite was
added. After 14 h the solution was cooled to RT, filtered through CELITE’, and
concentrated in vacuo. The product was purified by SiO, chromatography eluting with
an EtOAc/hexane gradient (33% to 66% EtOAc) to afford 0.100 g (89%) of 102a as a 2:1

mixture of acetamide regioisomers.
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102a: Rl, R2 = phthalimde, R3 = Ac step 2 F 100a: Rl
= Boc, R = HI-41: R = R = R3 =H 100b: Rl = R2 = H

wa@g/0896400c: Rl, R2 = phthalimde Ar = PCT/EP2007/058116

3-chl or o- 5- cyano- phenol 66
(3-Acetyl am no- 4- et hyl - pyri di n-2-yl) - carbarri c acid

%regt-bu yl S 57??3}? 485 mqpfégg@??lﬁ%é%@é“ Onaes tb(gje%fdlo%a(oom

20, ll'Flavmmé)nd E(t(BHt @rioayr| Al ROO2resdion385: 843} dildted EtOH (500
ﬁ 6A1*?’J&WP&% 55@8}? ﬁﬁh!&i 'wu% Etgﬂ\%r ﬂg&‘é& ﬁﬁ’éM%h éEEﬁ'E@ra%dbe

eenired itbwicagy. Tlso@udqrrpmﬂuﬁﬁ ‘s Ruaibiedngy pef(pawﬁwe/ﬁPLC to afford
@_@w%@@q@p@fﬂﬂ% equi v) was added to a sol ution of
th 153 ng, 1 mmmol) in dinmethyl acetam de (1 ni).
The oI ut.i (ig was aged at 500 C for 30 mn, and R-43c
(2.7 ﬁamﬁlﬁ qui v) was added. The sol ution was war med
to 125 C 10 for 2 h, and then cooled to RT. The
reacsi| 6{Brmn)ot1iﬂeoma$r(ﬂ+rﬂ1anln®dr Wil tplyrZb oS, 4 ahygy ridas B edimethyl) -

% r e organic |ayer and
ﬁhrl #Egtcﬁg%en%?gghﬁﬁg ggir%fazy eluting with 10%
Et QAc/ hexane affordlgd 0.331 g (82% of 3-chjoro-5-
(3, 6-di brono-2-f1 uof o- phenoxy) - benzoni t(él | € (103) A
sol uti @@pq)f i AR G 83 L of swp2 MY
1.965—egtH+vr—mas af e d
103 (8.2 g, 19B \ ' ( '
The solution was aged {orlll.5 h then transferrd 2Y~0Me
cannula to a flask contaMni ngMBVF (2.3 ni, 1.5 eduiv)
iAn =t3adhipen&-cydh0-phtnyl 4fhe sol uti on was quenc{bgd VVIAC
aqueous NH4Cl, and diluted with EsGAG. I:Ihle”of{g@pl Cc
| ayer was separated, washed with brine, dried,
evaporated. The cr ude product was purified by Sl 02 by
c hr obrtcognagdry-eethoing-méthil-Roid209ME) Gacplepxad es3 stops from 2-
g‘ilgﬁ{ anger‘%gyl%’) ?ﬁﬁ)ﬁrngfne bg the ]i)roc%(fleuﬁg )(g{/ ownsend et al. (SynLett. 2002,
SRR GH&48enzonitril e (105) as a yel l ow soI id. NaBH4
(0.64 g, 1.5 equiv) was added portionwise to a stirred
sol ugtepn - afB altfn‘th(lJl mL12.581 he@hds, DN equivd %Hﬂ@wﬁ)fadded toa

st R @8 £ BG v o e TR L) dbrEhe iyt [hin thesoluton

adglivhinonl ©f-58 A foratle A sejuieoust MH2GR.g, 25 efihi) aqUd6¢s7 mL) was

c?gdl'é[o%vly\@ﬁd ﬁ%trgz%c(ﬁgﬁ %&%u%pwg% s(ar%f: RACthe, pr Q‘gé‘ hﬁ)ﬁture was

ution evapor at e
qvwbecbwdb@@wrmNﬁaﬁ ilté@dwthsmzr, end reatcagrdphyith EtOAc. The

eoHbinkdg oyxgahbs mrsﬁkgé\%mea%@a sﬁﬁ'@l deed émgw%t gqcﬁéb{pcemrated in

Et OAc ord 1. (479 19
ib S%Viqts@un@gg by SlOz chromatograp y elutmg w? a MeOH/DCM

gﬁdtkho(‘m%?oS%lMé@H?rt@yﬁ@thglm%)nﬁiam,oxy) 5-chl or o- be
nzonitril e (107) as a yellow oil. A solution of PBr3

30 Ty 0 o G i e

Q@ithtg) a sq']tm@omof(&ﬁ (45 wes - 0187 mpmadl) an bezenprl.AmL). The solution was
heated at 80° C and then iso-amylnitrite (32 pL, 1.6 equiv) was added slowly. The

reaction mixture was then heated to 95° C for 6 h, cooled to RT, filtered through
CELITE’, and concentrated in vacuo. The crude product was purified by preparative SiO,
TLC and developed with (50% EtOAc/hexanes) to afford 0.021 g (50%) 108a as a 2:1

mixture of acetamide regioisomers.
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5 h and then concentrated in vacuo. The resi due was
di ssolved in EtOQAc, washed with saturated aqueous

wolg0msand dried (MgSO4). Evaporati on of theP@DERLO0T/@58116

materials afforded 0.17 g6(60% of 96. steps 1 & 2 -
BuLi (6.35 ni, 2 5M hexanes, 4 eqw v) was added slowy

1) “ugoped Plriskeriod? (Hxni KT eHERLE 1 Lo dig Nasgonty

Mded&d atsolufiofC of H08 M 1FiIgn.0RBemmole irc OHIFEd0G ol -a7 8° C. ATtee30 min

p{t&%}e@l%%?l&% %dg%d hiesmﬁiqﬁ't'e\(/)as 'dﬂyt@a“?w{ atg}gncy\&grafted ﬁr_]_th

@ reaction m x

Bifdc. ﬁh% comifned stiacts weaswashed with-beimg! @rdedt ¢ @), and

aueReNSEd W Fhus at i @Eﬁd% CMEHQ wasqidrfﬁteg dy pYiphihiNBERS, TLC and

nd, ex ed w t h e etracts wer e
a%maéw 3 Finc/ %ﬁarl%sow@%aé&ﬁ? BHdReH e r ated in
vacuo. The crude product was purified by Si 02 15
chr oBrimopgieaphy el uting with a Et OAc/ hexane gradi ent
(20%to 75% EtOAc) whi ch afforded 0.700 g of

part pUF

For atdont o hS Rl 3o B A BRG] R BRAR PSRt -
flace-phenpey] h@zmltrﬂhél ABeadi o @hbomrﬁeﬁwééoro 5-cyano-phenoxy)-2-
ARSERHZ A AR b a¥RE BN - awn&%wt&a@yormfﬂ&p&

chromat ography eluting with a gr adl ent (3%

to 9% MeOH) to afford 0.220 ¢ of partlally purified

100b. 20 ste 3 - To a solution of 100b (0.200 g, ca

0. 397 mol) fromstecq 3 and DCM (4 nl) cooled to 0 C

was added TEA (330 L, 6 equiv) followed by phthal oyl

di chl ori de r(100F i\ﬁ eqU| v) and tjhe reaction

$.0

extracte . Thepar gani ers
with brfhe, dried (MySH4) , and &dncentra ed )i
25 The produdtd was purified i,02. chppnenography

el ut Ang 3wihtdno-aray b Ghelyhe XY & adzeat cko afford 0.110
g (44% 4% over 3 steps) of 100c. ste 4 - Potassium
acetate (26 ng, 1.5 equiv) and Ac20 (50 L, 3 equiv)

wer e_added a solu . 110. 174 nmmol )

o baRksiang bibsiersreERaBiutom-soneip bisots 498 del R-5b by
drechrosduanddstritiadiih etep 3dflexarmdpld 4equi v) was added

sl OV\Ay The tenperature was 30 increased to 95 C and

af t eg h T‘EQ %t‘&‘ﬁé lﬁp((} %PoédolfO )&Wﬁ %%Q?IVQ{II(E d[loxane r§|10 mL) and

he s

ﬁ&Hd béll@b) €tn(§1 h%ﬂirazmel Péred th ﬁ@ulghW@a_dldErCEbY yyringadlhe reaction was

sRRCERt70RESEr 4 . mﬁmoﬁ%s%@l@a% RULGER %Aﬁfeﬁhﬁt@ Yieous
hexane

Si 02 chr opat ogr elutin

@E&%nﬁnﬁ o] V@%%Of% @:él}ﬁ[f F@? fregnie egwe%@%/ﬁle%wh
bAAE daisd AMESO,) dHddviiprart taekdarn.3® g @giwicsdaers. WO
2008/ 019968 PCT/ EP2007/ 058116 66 ste 5 - Hydrazi ne

5522_8%20%4 SRS I\é)cllil\l%sl Zﬂ %M%& @6%013 zf%?;;t#t)z @rb](_)%% g, 0.6
tdnavy éacmctt@lr{or@i)?& 2106 guav)dPdgtberd (BOOHg( BO6quiv) dppf (01082 g, 0.2
éEth)t eﬁﬁi I§pﬂAqu£solﬂaa@dltH § @51) (WerB }ﬁt[%ﬁnxtfuh! JV§§ ﬁ%réc’[‘e{rﬁi@gporated

c%gagan concentrated in vacu
E‘P‘BH\%{U agijpliurigigd By Pﬁ%ﬁ?&%ﬁl%ﬂﬁ%l?% MF%V HCM) to afford

0.005 g (15%) of 1-43.
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50.019 g (19% of 1-41. Exanple 15 3-
[ 6- Bronp- 2-fl uor o- 3- (7- met hoxy- 1H pyr azol o

wQ 3008/0¢d9p8/r i di n- 3-yl net hyl ) - PCT/EP2007/058116

phenoxyl - 5- chl or o- benzoni te8l e (1-39, SCHEME D) F F
step 1r0 step 2 A0Z'NR 96 )6::t 42 Br NHAe Br |

108a g ggnoR(ﬁl—%Wafgfo%/ a0 ?pyplghrp g -ylm th?/lt)—ezqﬂgor?)—
Bhoxway ]awppllaihzlonétlhdhﬂhwﬂepﬂﬂyzire@ynaldgqualy(sﬂazymg/\ﬁgm [4-chloro-3-
: bR S8R0k ] hyl R-11
B oo Ry ST Ruor B facetc pid et eter (Ralhel o
Townsend et aI (SynLett. 2002, 9 1479-1482). ste 1 -
n- BuEYAMPIEdRi um (3.1 nL, 2.5M hexanes, 2.1 equiv) was
slowy added to a solution of 42 (0.665 g, 3.69 mol)
in THE6(B38mﬂL3 (@thlovBCH-Afrimio [33- Mippridines -glodeiltyl p0-flubbo-
S -50C.f or h. A solution of 96 (2.32 g,
\ﬁﬁ%noé(?ﬁ{tg% loro Tﬁi)e %123) was added slowly and the

reaction m‘xture was stirred to O Cfor 2 h. The
m xt Tp e sekasion gfi&rieheemai 2-luermt 3rf oser eNlCphertixly [16 eddiloro-

%ﬂzﬁnﬂﬁfe?'h OaZYBdg t()@%rim%)éf) FAGRdY atdlaecﬁt (AGtior Bfthe Grignard reagent
i.ne n ers were washed wth brine, dried
?qvalséiljom aHgMé @e%’{ymétoéa 2N solytiem,d.- 1 oY) pind oo vels
Blehlorbgeidne B1282, clope b P@c&@%ﬂbeﬂhﬁlbkdﬂ@l&\%% fthé&reaction afford 0.28
E@W %g)l\r/lgf(iuct g{te‘ér cét%‘rtng 115%) %@?ﬁéﬁ%@t@ (B)fli%l(ﬁlo?{ghe ies%lgmg alcohol
@it Dess-dhattidp2io diRdneA 47, Was tareigdiou) aswkes@ibed did etelp # of example 7
f..44 0 -
%{(; y);clltﬁﬂloﬂ lfjht tll)%ﬁazk}ng@Q /(2%5 ggsc p%k)étéﬁ 4 e{):cél%lﬂ?e d dfofded 1-9.
I So- anyl nitrite (32 L, 1.6 equiv) was added slowy.
The Exampleildn ni xture was then heated to 95 C for 6 h,
cooled to RT, filtered through 25 CELITE(r), and
conce%nﬁbﬁld 1-Alu¥RC 306 - ndiEo6- e yRiZOIIE, 4 - iddbi3flineehyl)-

ive Si02 . T nd devel oped with (50%
Eﬁ‘t‘& Egsfﬁt?é%%et‘%"“é?‘ﬂeo‘:log“zg 021 g (50% 108a as a 2: 1
m xture of acetam de regioi sonmers. WO 2008/ 019968
PCT/ EP2007/ 068116 67 ste 3 - A solution pf R
Q\I @H\C)OM@ H20 (30& \ ‘
to utof 108 (0 0154 fE 300
L) er 30 m mep Saturat ol
t he xture was diluted with water Cfna extracted with

112a: R = CO,Me
step 2 ; 112b:R=H

step 3

step 1 - 2-Chloro-6-methoxy nicotinic acid (0.23g, 1.1 eq) was combined with CDI
(0.20g, 1.1 eq) in DMF (5 mL) and heated at 50° C for 1 h. The reaction was cooled to -
10° C and a solution of 114 (0.45g, 1.13 mmol) and DMF (5mL) and was added followed
by NaH (0.14g, 3.2 eq). After addition the reaction stirred at RT for 3 h. The reaction
mixture was poured into saturated aqueous NH4Cl, extracted with EtOAc/hexanes (1:1,
50 mL), washed with H,O and brine, dried (MgSO4) and concentrated in vacuo. The
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Et OAc. The conbi ned extracts were washed with bri ne,
dried (MgSO4), and 5 concentrated in vacuo. The crude

w@e@docwesvas purified by preparative Si02 TLC BOTEP2007/058116

devel oped wth 33% Et OAc/ hexanes to afford 0.002 g
(139@ of 1- 309. Exanple 16 3- Chloro 5- [6 chl oro- 3-

1H di
% u&lg 0 (():t was @LT ed% om hrPe (%WI Ieputlélgé/y it S E]tﬂﬁzc/hexane

enox
Erad@nt 6} 5% E(tGAchlomffmc5 089y an 64%91 efidg ps a ghitg golid.

fl uoro-benzyl]-1H pyrazol o[ 3, 4-c] pyri di ne-7-carbonitri

e (deft3) Aqoluu%n of|‘ﬂ1Ea, AN AT P anll H, d\ﬂfd 15%)%%%%&& at150° C

Ar oro_5 cy st.e
igrégf‘* The. rmklon s CRO @\B"fh@wf @ﬁ%saﬂl@thléécgiilﬁ% gnd
Extaitted- ikl BIOK 3 -THel@hibih&loxtra ek weteCwabbdlwah valkraBd Byine, dried

bed 5 st
OB R PR I gt nS o Prebe ™ e d by Ra
throdiatogamghy(el @ingl vyittama Et@A Chexahe gradie)lt e€ht2%\Hd0Az] weafford 0.200 g

D42, i . Th
(BoRbferth ok oERUbY) o BIIEAARY sl T 0o, The
was cooled to RT and poured into aqueous. NaHCO3, and
ext r ger ad Twj atﬂeltl_t@%qw%—b M 07392 Bmghnn digxayerd misand EtOH (0.7
waghed a@[‘dlefd4 dbiz%ﬂ;:g{o 086 hﬁd 7(0@13% K@E;ge eﬂt%ﬁ%rcﬁbﬁ &hvak Gtirred at 80°

0 [0) -

Bt 2o }Eée 1 it Gtrele 1 § T Rt mioAmueR o oClgglgracted

9ithQ.06MegHi DEM. ZrhenminélinddexB@29 wgre Washed gith\brine, dried (Na,5O,),

P uiMf),, dppf (0.0082 g, 0.2
elgclijgg?grﬁe %ﬁ%gk@oﬁp%?%?q) éf\ilzt}SO C for 3 h. The
m xture was filtered and evaporated and the crude
mat eExamplpdPi fi ed by preparatory Si02 TLC (0-15%

MeOH/ DCM to afford 0.005 g (15% of 1-43. WO
2OO83@@9@5&0%&&@@-@?@@@%1@7@8{ gyrazolo [3,4-b]|pyridin-3-ylmethyl)-

by R SR 1 i o

phenoxy] -i sophthalonitrile (1-44) was prepared
anal ogously starting fron1[4 chl gr o- 3-
(3, 5-di cyano- phenoxy) N P o ie
ethyl ester (R-1lic). Exa 17
3- [ 6- Brono- 3- (6-chl or o- 1HPyBazol*o[ 3, ¢ pyri di n-3-yl m
et hyl)-2-fl uoro- phenoxy]-@&-chl oro-bengeflitrile (1-9)
To a solution of 3- [6-bronp-2-fluoro-3-(2-0xo0-ethyl)

- henox 5-chl oro
P he %/ Jle compoundr was prepared in steps 1-3 of example 6 except in step 1 2-

Z

wggetic acid

chloro-nicotinic acid was replaced with 4-chloro-nicotinic acid (CAS Reg. No. 10177-29-
4)

Example 20

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-b]pyrazin-3-ylmethyl)-phenoxy]- 5-
chloro-benzonitrile (I-53)

F
NC O N.
d
Br N N



benzonitrile (72, 0.35 g, 0.96 mmol) in THE was added
a solution of the Grignard reagent forned from

WO 2008N0Ek8 (0. 52 nL of a 2 Msolution, 1.1 equiR¢T/APIN07/058116
3-i0do-2,6 10 dichloropyridbne (0.28 g, 1.05 equiv) as
descri bed in exanpl e 2 The reaction afford 0. 28

(579 f t af chro raphi c. r|f|c

OXi d/%lt |8on8 g#ﬁ‘é rroes Mg "Fé?,%olﬁByramP Bt eth)f\;apﬁenoxy
papimbénranaried Fo) mdnequcpar@tjb)owmhzag e peodeents imstetsdp3 of
éxa% 1883 teln stepalnq &IY&J()%’II%Q{H’IIQ Wi Hzgt‘%{ lg)éf'b Qﬁlogég%

escr | g) exanpl e d 1-9
Ey(rgﬁyﬁp@rl]_(g(y&gaad (CA Reg No. 27398-39-6).

3-[ 6- Brono- 2-f | uor o- 3- ( 6- net hoxy- 1H pyr azol o 3, 4- b] pyr
I di nExamypleet hyl ) phenoxy] - 5- chl or o- benzonitrile
(1-22) FF R/ Ove NCIqgll10 O\CH2CO2Me NC\ O\ N

C@I\/é_t & %riTQbf) ﬁﬁoro%_—'?ﬁé pés%e}zolo[%l 4 gtrlcng]él %Iy]%tefhﬁhphenoxy -

thlpgo-BivizositeleX1-49P- Chl or o- 6- met hoxy ni cotinic acid
(0.23g, 1.1 eq) was conbined with CDI (0.20g, 1.1 eq)
in DM (5 nl) Rheat ed at 50 ¢Ror 1 h. The raci'on
was cool ed to AR 10 C and a Oron of Adof ’

1.13 mol ) an (5 and
(0. 14g, 3. XIEQN® AftékPadditio
at RT for 3 h. The reaction mxture was poured in N
saturated aqueous NH4C , extracted with Et QAc/ hexané\g

(1: Lgte 5Err1|_ az Rwélslheﬂ Wi g@@éﬁgd}; JoTlﬁq n%%e:m: R" = CO,Me
e

e redy o STVF

(l\/gS %ﬁt%% fed in va SPHRO9BS
PCT/E 20 1 9 Crude product was purified by

Si 02 chromat ography eluting with an Et OAc/ hexane

gradi ent (0-15% Et OAC)rd ord 0. 3§\Ig 0@5 of 1lhza1
as a white solidmste 2 of _ E]g@mor 0

m) and H20(0. sdbnl) wge Ny 1?6 % yLrh

reacti on was cool ed to RT, po ed into saturated L|CI
solution, and 5 extract edlwth Et OAc. The conbi ned
extracts were washed with water and brine, dried

(Na2gE¥) -and s%ﬁﬂ&%rbtf%%t&ﬁ@hlbfb MAgHdxy- DRSS . 5@;r 989 6imol,
A58 RS G0 B R Doy o
(tziddetioNslyBUlazbmethahe@s0 M arttxae) odowll} 20a Hsete, Witiltagpersistent
%ﬂolw color is observed. After addition was complete, the solvents were removed in
vacuo. The crude product was purified by SiO, chromatography eluting with an
EtOAc/hexane gradient (10 to 25% EtOAc) to afford 3.89 g (86%) of 116b as a brown oil

that solidifies on standing.

step 2 - Sodium hydride (1.53 g, 38.27 mmol) was suspended in dry THF (70 mL)
under a N, atmosphere, cooled to 0° C and 2,4-difluorophenol (3.31 mL, 34.94 mmol)
was added dropwise, via syringe. After the addition was complete the mixture was stirred
for 15 min, then the cooling bath was removed for 30 min and finally the solution was
again cooled to 0° C. A solution of 116b (6.89 g, 33.28 mmol) in dry THF (20mL) was
added through a cannula. The resulting mixture was stirred at RT overnight and then
heated to 50° C for 3 h. The reaction was cooled to RT and saturated NH,4Cl (40 mL ) was
added followed by water (60 mL). The mixture was thrice extracted with EtOAc, dried
(MgSQy), filtered and evaporated. The crude product was purified by SiO,
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step 3 - To a solution of 112b (0.2 g, 0.392 mml) in
di oxane (5 nL) and EtCH (0.7 10 nL) was added

wohyasarisee (0.086 nl, 7.0 eq.) via syringe. TheCT/EP2007/058116

reaction was stirred at 8071C for 2.5 h. The sol ution
was cooled to RT and poured into aqueous NH4CO and

extracted ., with 109 The canbi br S
\(/:\lrérro(rena%o r?]pehaf e\}\llilt%r}% Wik %fg,E_l( 5 e%i‘a{lf\l%‘?%t‘iﬂ @%qg %g Y% l@t‘aAc) to afford
8V agdBAoedf tivcas & bgld yollogdilg (46% of 1-22. Exanple 19

15

o bt SR bl HA RSl et
e Togedts (iepo o Leaf telloged by T C T BEhpBRmRIxiure was

g_t&ﬁecpfhoﬁ}machy 20/ @b thtn 3o 66° @fb&lrilphﬁng Ta¥ ﬁﬁf@ﬁlré Wasdodfed to RT
. [,O- NI,COLI NI ac el aced. W .
RGPS PR hel Huf ol CeER GRS Trdtd ol wih Mgty The
Bodaniplselv@@s were evaporated and the residual material partitioned between DCM (80
- _f -3 - i n- 3- : :

A TR e NS b KR AE e ?ﬁ%ﬁ%’aﬁ%ﬁﬁ%@w with
DY angHweater g@ mL). Bhe ¢ompigad ¢xtepctpmyeredgeddid ), filtered and
& 6%?@?&3 Onlg{e%@fgcliellﬁ’rogzg wa]s_ IPl-uriﬁf(; b)(; Sig)[z 3():hz‘romatogrraphy er:]luténg xl/v#]h an

- - -2- u - 3- y4 , 4- I N-o- .
iy E@ﬁﬁé FERpt () oo ORISR S St %P;(ﬁ%sg’)zl 15 i

piseaRfyeltbvoyil.uti | i zi ng the procedures in steps 1-3 of
exanple 6 except in step 1, 2-chloronicotinic acid is

repl ) 3- r zjn L i

No. %@38%6-88Wi0%§?§%{|§| g% lgigg&q&w i 'fH@%él&ni%Sd ﬁ%@H (10
g Bfagﬁ@iczl._m qggp@;sgokqiﬁnw L#21d1(31.6 mL, 1 M solution). The mixture was
Efeétt ol BY tifl 3R 1k ﬁéh&ﬁﬁlh%kkb%%%@%&’de_térﬁﬁned by TLC analysis. The
chl oro-benzonitri]e (1-49) 02 §2RI it R ‘OCArl A«%

pixtare Wisgengendraggsl andppe psajduy wgs ddpigd withqlg) (33 mLignd 'RHF (20
mihHasl eerthdiuls®al toBH Z - Bhvith2@a% HREL. Thee@dMiring solid was collected by
filtration, washed with water (50 mL) and EtOAc (30 mL) to obtain 4.08 g (86%) of 118b

as a white powder.

step 5 - To a solution of 118b (605 mg, 2.4 mmol) in DMF (10mL) was added CDI
(410 mg, 2.5 mmol). The mixture was heated to 50° C under an Ar atmosphere for 1.5 h.
The solution was cooled to -10° C and a solution of 67 (1 g, 2.5 mmol) in DMF (5 mL)
was added via syringe. While stirring vigorously, NaH (336 mg, 8.4 mmol) was added in
3 portions over 20 min. The orange solution was stirred for another 10 min and then the
cooling bath was removed. The mixture was stirred for 1 h at RT. The reaction mixture
was diluted with saturated NH4Cl solution (20 mL), water (30 mL) and EtOAc (50 mL)
and agitated. The EtOAc phase was washed brine (50 mL) and the brine solution was
extracted with EtOAc (2 x 30 mL). The combined extracts were dried (MgSOy), filtered
and evaporated. The crude product was purified by SiO, chromatography eluting with an
EtOAc/hexane gradient (40 to 100% EtOAc) to afford 685 mg (45%) of 120a as a orange

foam.

step 6 - To a solution of 120a (670 mg, 1.06 mmol) in DMSO (8 mL) was added
water (0.4 mL) and brine (10 drops). The mixture was heated to 145° C (oil bath
temperature) under Ar atmosphere for 10 min. The solution was cooled to RT and water
(60 mL), EtOAc (30 mL) and Et,O (30 mL) were added. The mixture was agitated and
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p 116b: R=Cl ,R =Me p 118b: R =H step 6 ~120b: R'=H step 2
116c: R= OAri, R- M F ArO Ar =

W@2@Rl009968 5- cyano- phenyl ~ / NH Arl = PCT/EP2007/058116

2,4-di fluoro-phenyl step 72Br .1N 1-49 ste 1 - To a
solutlon of 3 6- di chl or o- 4- car boxy- pyri dazi ne (7.5g,

%%C?% ng'{l weﬁ)a d dﬂle la‘%jxt re_was alggl{l aglqd'tzzc% anci:l the organ(lc }gmse )Nas

coo a so
¢alfectrds Washsd Wh)bdmazdmrsbh a¥(E%( 2nd the irmetsektine bacls bgwcged with

¥ @A@Eegt(th 2 %nj'b'rjl a T@l%r(:%h%tlr?eﬂt e%ﬁ% fél@i@’escv%rg Hrlkzé( §SO4) filtered

serve fter ad |t|on was CO he sol vent
m gvaperirre d Hersrudeaaduct Trie PerifierbbppisaretivavhsC gavdgniagwith

Do 3itOA cHRKHB PP RBBY0 BlUbDRY oM 20b RN light (MeiiTexane
gr adi ent (10 to 25% Et CAc) to afford 3. g g (86% of

ste 287 SIRON D de0p] i Y Lambiet Fipdlle 5\%12@ th{%as added

suis petmldedbazate 4y mEHEe ) 0l lordd byuglatgal FEOAR( Qi@?nmkﬁ) hElhemixture was

BQaQ%:C;EQ[ 6‘-0@ngr d§:h gﬂg t}?en%nﬂjea la{'lﬁ'f %Qa‘ﬁfgﬁlt e ?ﬂxtﬁ}e vlg]ﬁ%agtélhoned

Beftieen BRM& Dbhpictts NHAOR (A0umb)- s sstieeysathasd s bosk-
B&tfhcltelfdhﬁﬁqu @P? b RfL)Ral ﬂlé’@ﬁn&ﬁé@&@gmg @%tre?t@s JAdA (Mg%og
na e sol ptjq S ain co 0
bl i erﬂ?Oiai%fﬂ V%ﬁe vaa it )t Hin(4ap y rmemcrowave vial,
DB(DI]@)OM&S 1. ad@lﬁ@hléxhs)w@mdaecbmremeduamgstmtroas/tdsheﬁtgd for 10 - 12
it 8BS o B Mhe G Lo BRF SR i REL ). warer
S’dlmhhargbsaumeﬂ au@usiNHLA §5 mdddéte prgahiwwwbdsdoyaswepazated and the
g@g: gl*i)gasgwg F&t éﬁ?l@ct\é@%ﬂl D3E (8%5h %@e q"hh Wich b %Qtracts were

tered evaporate e Cru

Qlﬁ 11,‘5.15?4 qupc}a%yagyragd@ Qf hporudsggeduay omg purified by preparative

Eﬁ(f/c@?@ %5 QBB IYE MeOH AT MTB tHadki @R me | 58% Nef Mag fhe Product as an
Eﬁ%‘m/ ex e gradient (10 to 20% Et OAc) to afford

of 116¢c as a light yellowoil. step 3 -
To a sol ution of 116c (8.15g, 127.11mmol) in MeCH
( 40nt) 6 \Basmadl 8 doroadnibiipymazobr] Bt apyrBlasibh-Iylniethyd iy phenoxy]-

S T ' :
LR PR 00 8\ TR LD sk o
vaereplacedipeRwds cool ed to RT and filtered through a 2
cm plug of CELITE(r) which was rinsed well with MeOH.

The 5\{@Ja1tlyllzeﬂ§&lomntzt$ p?ﬁz@logyg&ﬁfy@HQHWrﬁeﬂﬁd) henox(yj]
reS| artition et ween

enheRai SR R hired SR G A o o St J&aﬂrg@%@d by R-
e&tractedtvvlce wth DCMand water (80 nlL). The
conmbi ned extracts were dried (MgSO™4), filtered and 10

g‘éf‘g?r; g@&aS I&‘ %thl‘}f E%o% gd(‘f?f %Wol@[%% LG -5yiRethyl)-
phenoxy]- benzonltrlle (I- 55) was prepared analogously except in step 5, 67 was replaced

by R-32.

3-Chloro-5-[6-cyclopropyl-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-
phenoxy|-benzonitrile (I-56) was prepared analogously except in step 5, 67 was replaced
by R-42a.

5-[6-Cyclopropyl-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile (I-57) was prepared analogously except in step 5, 67 was replaced by R-
41.
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Et OAc/ hexane gradient (10 to 50% EtOAc) to afford 5.5
g (7699 of 118a as a sem - viscous yellowoil. ste 4 -

waeooa/oswbait i on of 118a (5 g, 18.78 nmol) in THECT(/#Br00)/058116

and MeCH (10 nl) was added3an aqueous sol ution of
LiOH (21.6 nL, 1 Msolution). The m xture was 15

sti rﬁed f105 15 mn when the reaction was conplete as
det eri N g %y TLC anal ysis. The mi xture was
concentrated and the residue was diluted with H2O (25
m_) a1 6-Bremo¢ 20 uoret 3 - (Gumek th i enosmtjhagh etk ttaby e H-pygizolo[ 3,4

pyAdih03 g‘v 1) Hl@n&&f YL 1 519- l?eﬂ%ﬂtrﬂ@ﬁ spl lected Dby

f||trat| h wat er and Et QAc (30
m) to obtaln 4.08 g (86% of 118b as g White powder.
20 ste 5 - To §9¢bl ytion of 118b (glq,s , 2.4 1) in
DVF (1 OnL) ch serfo |)4{i[-

m xture was Heatpd to 50 C under anB
1.5 h. The sONGDn was cooled to -"
sol ution of 67g(1 g, 2.5 mol) in DWF (5 nij~NWa8
added VI a syrl nge. While stirring vigorously, M}laH (336
l1p240m5- RUdRR Mt 3 portions over 20 min.
The @MuRi oR’ wHs RStifrred f of her,
thengtﬂﬁ? 13%0R] Ty Hde B wls rerm\ﬁerda?%h‘émr%%“ﬁ?r Wg
stirred for 1 h at RT The reaction m xture

?ISI u?ﬂﬁ_ g‘% rﬁeﬁ@:ﬁ'{la 2}11%&) gg ?He%etgga) dﬁl—l))sed@tse D. Barrett et

phdde P\mfsﬁ@dl%%.%%ﬁ( 0-3%) and the brine solution
was extracted with EtQAc (2 x 30 nL). The conbi ned
ext r aepsSl Jer aodémedlaﬁé/gﬁﬁflﬂm itzcgiﬁe)rv%i sloaﬂyda&iean@@ahadn of 122a

0B e R g B ek i e R p 0% a¥50Biing

Bte@Aight (16 hfthothicke8Eturg Wad §¥4nabtd $206MEICG (3 migeliluted with

TN% nd E)SBNES v{ g‘ %‘LC?QJ ultﬂquéﬁ‘gc l%ic%?w@: ‘8215&&1 n)ﬁffth %@i&e, dried
b 4)(alld canespémptedTHae agsidugrabtaipes! W@aieébswlded@@l\( oi3mL) and

RAOH (1PRRSEES W €Yo tORIutidn v@és@ﬁ:ﬁﬂ@%@ld@@fruﬁ&hﬂk E'l ditBEmethane
?0|Utl0 was cooled to RT and water.'35 (60 L)

3Lt ﬁawét‘lz%ﬂuc ®VRLIO R eThdgRdion A Y Waﬂ%e%ggcf with
a@A@drﬁlotoaB&tﬁAQ@anaélﬂ)l gﬂﬁz&nBCEEciéﬂ:l’Zﬂﬁ)MQﬁl&lﬂ&l by&20Nadl

%%rg%g}(a%?ﬁ%g e‘?l%msgew1 E{Cdc(ﬂk gradle%g L% &%%O t/%]titgjjAcﬁ é(():I afford
83bUgEI( 2o 6f012%> An@rmmoibhlsneatsmhﬂt@(bmgbh%mml} wet dsbolved in
"f'HtFr@ n'1:-1t4 (%?1((‘1/ a%ﬁfaoglkléH I% 3 ?70%1 22 e%l!ﬂ qﬁ!‘gj (Beﬁilé) was added.

organ] c ases were
é@tabﬁmflé gvermight qud@ﬂéltleflddaé Jufiad tppiri Ml@dl 0gg HCl and extracted

ﬂl}@t}?fﬂ%ﬁ%' TBe dd:fbey Slrgaﬂicrlgye‘t"d Wére iaﬂ%ﬁvﬁﬂ%ﬁfiﬁé" @%‘i@(ﬂ‘ €8¢80,), and
af f or a light yellow foam
5‘?%“‘?“&@?60 %?‘g%fgqéf{o%(f%% gégzsc( 100 ng, 0.17 mmol) in

MeOH (2 nL) was added tert-butyl carbazate (45 ny, 2

eq) S-dNttbwed]myethylacbad- 1 RAOE tdth@Bronpyrididdié-catbokyieacid (122¢)

Was cod@gﬁ{:c?gﬁlﬁgl &8y ngthf g)goc%dare%?cﬁb%gﬂl %EIB{; ?%f Q)Ear%/? In this

over ni I one
(20 nmd}spbwdn@%qﬂél}(methpmsmynuerrh@ atjdeolsvpbsevodhs
back

Example 23

3-[6-Bromo-2-fluoro-3-(6-methyl-7-0x0-4,5,6,7-tetrahydro-1H-pyrazolo|[3,4
c]pyridin-3-ylmethyl)-phenoxy]|-5-chloro-benzonitrile (1-50)
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10 extracted with DCM (2 x 20 nL) and the conbi ned
organic extracts dried (MJSO™4), filtered and

weragoi@sted. This residue was di ssol ved i n THEPCHWERLOD7/058116

in a mcrowave vial, DBU (@.04 nL, 1.5 equival ents)

was added the resulting solution was heated for 10 -

12 m JCin mcro The mxture was

par(;lt on 8 am)ng Et (30 gL) Jand

aquepus NH4’

seg d and The 15
'h EtOAc (2 %O rrLB)‘. The i ned extract® were

dried (MgSO4y, Meered and ated. The crude N

product was RULkfied by prepapgtive TLC developing  Me

with 6% MeOH BCMt o piovi de 45 ng (58% of 1-49 the

pr oductz4as anMe¢of f - 1pfavRlefO,-Bu 1-50

[ 6- Brono- 2- f | 1#6r o- 3- pysbar e Ho Ar = 3-chloro-5-cyano-phenyl

[ 3, 4-c] pyridazin-3-yl net hyl ) - phenoxy] 20

'pSOpp[ é%!l gry t(EIb G)S 1‘6@ E I1 %g{;&?&f% ?cfd%dé%%%ﬁém%ﬁ)to WASlution of acid

1201008, D5 Foraal) HSDMIB(IEt g - ARE1 oribg BrCQkmipyt 40T the

E&uéo&lv@é’édo@e%lztb '@" %‘d'ﬁ%hﬁ olq Jhen @(?/1]5 1.1 equ1V) in DMF (2.3 mL)
I SOp halonitril Q%%g pre ar ed ana OgOUS

@ﬁ%@i&k ﬁO%lpg‘ph@ﬂdst ﬁ@p{q R 36>¢qu s slowly added in one

§m@a>mgqa¢5e tebctedhimixterefvay Qﬂ@vg&i ol Py fodZ Db 35114 “KHeRtixture was
azin en 1. - was

B s A S ShienJRERER PR R G bl g rraced

bythR+GAc. I]?hé:hrbmbme&orgaﬁtc@(txhapwemyvmsﬁed Wwith boing-dried (MgSO,), and

Q e84, OJPRe £e§1dﬁe Bi)taﬂ‘{ef ‘%g%é H1s§ol¥édmtﬂ@1g[) (6.5 Ii(lL) and reated with

nox -benzoni t was prepared ana
RééétZ mL)éple%h 5Th66t?aqx1@§ m@mraev@d corggnipgteqRad e rgmdue purlﬁed

b S@é%ﬂﬁﬁﬁﬁgﬂa Ry El'ut-iﬁg Qi a(MH‘)HYID@K/P%@dwnt (1 to 5% MeOH) to afford

[ -yl net hyl ) - phenoxy] -
&é%‘bﬁgva{g ?fdltzlsh e (1-57) was prepared anal ogously
except in step 5, 67 was replaced by R- 41. WO

2008£t61 9968/ dRZieEB2 0073 &hBI)Mas slb3vlExddedlte a2@u8en of 128b (0.170 g,

[3?5 5{88’15 11? 1 il di?)%l%ﬁ%?) gl?nﬂeatt EMI 'ﬁle? ct16"1’1 %xfa? thenth%g{eali](y 960% for 3 h,

cdqied tooRT] al:Bcl ganveningikd.- Perrosy prosluchivasoried by di@xr dhirematography
élqmﬁ%()NltﬁgngﬂtBA%/Héxg%%rﬁlﬁﬁ (30 45 PooodNktvh 4118 210 R.060 g B7%) of I-
NOR NO 1-511 1€

Example 24

3-Chloro-5-[6-difluoromethyl-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-
ylmethyl)-phenoxy]|-benzonitrile (I-60)

ArQ
R-44a ———p
step 1

F,CH

130a: R = Br 132a: R'= co “Bu
step 2 [y 130b: R=cH,comu 5P 4 Do 1opimic

Ar = 3-chloro-5-cyano-phenyl; Ar' = 2,4-fluoro-phenyl
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step | 122a:R =R2=H, R3=Et p 2 122b: R = R2 = Mg, R3
= Et step 122c: R = R2 =M, R3 = HAr =

W@2@Rl009968 5- cyano- phenyl 5 The starting mat eri BCT/ERRA7/058116

was prepared by the nethod7di sclosed by S. D. Barrett
et al., Org Prep Proc. Int. 1997 29(3):330-334.

o1 onstbaded ORI BTGP s 424 Frpgf BN LILRR gy gdded
saqle GBI ASIT G4z, 22 @gund EtOH (06Rge®85 ¢@oindithe reaftier mixture
$hi gt[rh&lgor Py ﬁr ml\l/lg !%CIGJI‘?H‘I@'[ e%étplalrtﬁh)él% ﬁ?ﬁ\r % \Qggeous NaHCOs;

quenc
ardDEM r Bbe @@awﬂweEwm@as geqg Rl ovithayatesangerane, dried

m&hgg) Witk fdd Rhd Beapodtb B affoVl) $O%) ﬁsa%d of PFENt I at ed.
The resi due obtai ned vvas re di ssol ved in DCM (13 nlL)

car cHEP £y el op Aot <t 7P ek S srapup 39
D.éi aq)em dldxaaq lQ30/1)1LQ)H‘eRT $@s added 2ftee-beact-2-enoahxlzincehloride (25
ené %ﬁ%fb&lherg%ﬁtrh?? fhy g S%E&%%t‘/%g Shﬁ? %%@?g forrap J he
éﬁlagwrngawatrhtl@wdéte@mpmw Clend Ft@p.cy ghe Q%aacgm@} was washed
§ u@ﬁtflaq’lry%lt}pwgt@pargi Kr?r@%lrl&f Sﬁ%g@z;) ﬁlté}@& Eh@gve@f)rattéﬂ ST he crude

rraerlal di ssol ved_in E (9

9y uéh‘ﬂaSaPLgkﬂeégu%éFp{F}mn%f%W Hyingpvih %EE%thpegsadlent
(B1ho)Et0as) addad 0.680t(80%3$bf 130bhg over ni ght the

sol ution was adjusted to pHI with 10% HC and

extr %v%gd T8 by Soﬁ‘%mgo?‘ciwl;r I‘l‘? 1 agaoc[ Bﬁ/ﬂj (Clztaﬁy Whadded CDI

ver e
b0 hilp agleand be wlﬁbomwmszl@eamgl t@@Q%Z f@lf 1 hQIbe reaction mixture was

2odYEd fhoxsye & aHEta@bﬂluhgn 91‘ P30b (8:13 (§ﬁo Bed rAt AL E)(/fP di Ay $hd NaH

-carbox [ic acid was converted to I-51 using

{hed priceeniyeee %Fk@éf |TB§ ERAF oS B Ere3vas siopvl éW&%?detOQRT Rl stirred
tdticsh. Thas&chion ﬁilﬁtﬁk@@@d’[ﬁ@ﬁt@fedtﬂéﬁ/vd%ﬁtsﬁw% wRUbsNhtaentind

dazol observed. Ie 23
BOMThB0S: o b SRR bLcTaen e Thehe Seg sl g FaRgad brine
diiedNysb@z)ofibered add evaporated to afford 0.200 g (98%) of 132a.
c] pyridi n-3-yl net hyl ) - phenoxy] - 5- chl or o- benzonitrile

(150 %DA%Q)% o%‘%%%% R é %Pﬁofgﬁ{&%%lﬂp%sdﬁ (.98 50 8e) in
g}luqne@,@ Bk) waS/hea‘Bd aphg0’ @ for ? 1. Ghyieagtion was eepeds and poured into
sodium bicarbonate and extracted with EtOAc. The organic layer was washed sequentially
with water and brine, dried (Na,SO,), filtered and evaporated. The crude product was
purified by SiO, chromatography eluting with an EtOAc/hexane gradient (15-50%
EtOAC) to afford 0.15 g (89%) of 132b.

step 5 - A solution of 132b (0.15 g, 0.274 mmol), p-TsOH (0.10 g, 2 eq) and
hydrazine (0.03 mL, 2 eq) in [PA (2 mL) was heated to 80° C for 16 h. The reaction was
cooled to 0° C and H,O (2.6 mL) was added. The pH of the resulting solution was
adjusted to ca. 9 with 20% Na,COs. then further diluted with H,O (5 mL) and warmed
up to RT for 1 h. The cloudy mixture was poured into EtOAc and the organic layer
washed sequentially with water and brine, dried (Na,SOy), filtered and evaporated. The
crude product was purified by SiO, chromatography eluting with a MeOH/DCM gradient
(2.5-109% MeOH). The recovered material was triturated with EtOAc/hexanes to afford
0.040 g (34%) of 1-60.
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124 Me r 128a: R = C02-t-Bu 1-50 126 128b: R = H Ar =
3-chl or o- 5-cyano- phenyl steps 1 & 2 - CDI (0.116 g,

wa 2ds8emesy) was added in one portion to a sol UPCDRPZIN7/058116

acid 126 (0.120 g, 0.65 mmel) in DMF (1.1 nL). After
heating for 30 mn at 50 C the solution was cooled to
0C E{Qd a]gasvauti on of 124 (0.315 g, 1.1 equiv) in DW
(2.3 ‘51 s added. Sodium hydride (0.088 g, 60%in

oil, 3.4 equiv) was slowy added in one portion and
t he P-&adotoon [2rilxoter-e mwbarebilbwat3t(dHrerad o SRTClpyadazin-3-

mol®) -Bh il LB nitikgRes - cool ed to 0 C, quenched
th saturated NH4C , dil uted vvlth wat er and extracted

with Et . The conbl ned orga Lextracts were washed

with brihe, dried (I\/%SO4) on&entrat ed. _He

r esitdUY OB AT erabued®r ead] oy n DCM(& 5" =N\
treateeNy#t h 1o TFAep@ D PINA 0L2B.0ATHer T aapls O AN

m xture was concentrate énd the\rldue purlfled by _N
Si 02 chromat ography eluting with™a VeoH DM gradient N

\

étdp 1t|ﬁ%6 to aff rd IBORG qO3PY) of 128b. st eps

B2 rﬂ@h{ﬁ‘ggn g q#v)lssmg@ oWy added to a

solution o 1878 (erggll(ga'S -cya eml )24d’fﬂul)1roébhglgfloxane
he

(34m_) at RT. The reaction was n heated to 50 C
for 3 15 cooled to RT and concentr at ed. The crude

pr od@t@Lm&@ Jpehitned 18¢a G2 SHp ormeb g apryerd (@Pinlg was added
W,E0; eacE: q/zhﬁpﬁ@r)e Pdr@Bhg m$4o(rﬁg .9 hEdW, E:hﬁl@ﬁbs tszz)o mg, 1.04

Pl gf\g%f\)f Ey 4L e S R N o gl a, e gysiure was

ggalssédzmdfh 118en RAtedltord 337\, und pherexyt] ballven Zeridt i Tlee reaction was
S
gc}(i._[g%q IE?{ anﬁ%rn%ﬁ_‘go r@@%ﬁ&&ﬁ&? ?thé: n%glr s é ra%E:Q%GI ]gt%%c (80
mlpr The e@wus_slz@e wRSs badgaxtmagigd wit ﬁ@@c (PX=70®H:Z)®®21 drigd (MgSO,),

Ritdrdd Qnd E{)rrceﬁ{rﬁ’éd Th %cﬁbl q’ﬁ@ céld@ émcpt&@%dnﬁeéf é/
2,4-1l uoraq-phe 07/ 058116

§li‘ré?fr£f‘t°8r9fﬂly§h§81&)‘t"1&bﬁn E?Of?ss h%nf graggt (2¢5a EARHE) toy %ford 2.3 of
DSV {shdedy owas added sequentially DAST (3 29, 2.2
eq) and EtOH (0.02 g, 0.05 eq) and the reaction

R e TR e R e e I R
orlganoled It<a9eﬁ (inmlsathiastreuldsé drremtiseal dojutisintdf QEDBE” 6 g, 11.96
hﬁ&? gmgd'lb&lqn %&J}ﬁ@?@‘q A?tlell ther, Sgltlﬁﬂ %a@\f@ﬁ%feﬁt t‘ﬁg nliture was
stirred for 15 m1n and then the coohng bath was removed. The resulting mixture was
stirred overnight and then heated to 50° C for 4 h. The reaction was cooled to RT and an
aqueous solution of sat'd. NaHCO3; was added dropwise until no further frothing
observed. Water (20 mL) was added and the mixture was extracted with EtOAc (40 mL).
The extracts were washed with brine (40 mL) and the brine was back-extracted with
EtOAc (2 x30 mL). The combined the EtOAc extracts were dried (MgSQOy,), filtered and

concentrated in vacuo to afford 2.5 g of 136¢ as a light white-yellow solid.

step 3 - To a solution of 118b (274 mg, 1.1 mmol) in dry DMF (8 mL) was added
CDI (188 mg, 1.2 mmol). The mixture was heated to 50° C for 2 h then cooled to -10° C.
A solution of 136¢ (500 mg, 1.14 mmol) in DMF (5 mL) was added via syringe. To the
cooled mixture was added NaH (152 mg, 3.81 mmol, 60% in mineral oil) over 20 min in

three equal portions. After the addition was complete the mixture was stirred for 15 min
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ste 2 - To a solution of 130a (1.9g, 5.045 nmol) and
Pd(0) [P(tert-Bu)312 (0.39 g, 0.15 eq) in dioxane (30

wokgosat99Bs was added 2-tert-but oxy-2-oxoet hyl ZPOT/EP2007/058116

chloride (25 mL; 0.5Msolution in ether) and the
resultlng solution was stirred at RT for 6 h. The

r & t coo n %gtthlve Isqgr%gve%ean\ﬁes%prlria q(l:’loe nue or 16}1 %q the solution
e organi c ayer was Se( uentla

wai tarvﬁatlyead@ddatbdr atqv@ous:lNHeﬁl ((SMaQS@)oweﬁlblytvelrt@d3@nd) and EtOAc
?Mﬂ afl?éjmlx-{lﬁ% V\‘;a lel ?atecpérﬂﬂﬁﬂg tEt(‘ﬁ@%]&H (e's{:}i ?ﬁe@yﬂ% Qﬁleous phase
an C an e

chronat ogr aphy r adi
Pas hardsexfrapied With Eé@f‘\é%%ixéo 65-)g T@sewbafedf?,@aﬁ s werg dgied (MgSO,),
fiRerdd 504 wd@ﬂu&f THeBRud Opd88ctdvas :}Juihﬁ@éﬂ by 81t PMmAtdgibhy eluting

heheB i dag e ispert (0 wﬁoﬁ%ﬁ@ﬁ shofipilr a8 as a yellow

talyedlilo -25 C and a solution of 130b (0.13 g, 0.316
nmmol) and DMF (1 nL) and NaH (0.04 g, 3.2 eq) were

e 10 P TR 5 T O 1 s

tron m xtur
pavdered berdgamedvide il 3Sang)d The asute westicagdapd40° C for 1 h and then

E&%P{m RS mixkik)was EBRcRFARAIS Vllé%ﬁ()e MTheassi RSB ooled (ice bath)
wi th H20 and brine

uent.i e
F’il P@Flaan%dq%et@%bws% '@d b aalflf%Pd\c 5%%?%% Upgrwas stirred at
R3Zar 1 ROhst ®yitdted. AhsBIOAL pﬁhs@ﬁvai@raﬁleﬂ ith ineQ 23 mInmm the

NN T T T
me qmdr(é/tgsm diltesddingnadicestrteshiat afoadh 8. 26 g 0AEIRbchs il ght
(Qldganl c layer was washed sequentially wth
n r|ne drled (Na2S™4), filtered and
evaporat ed. The cru duct was purified by S
chr o#gRegr aﬁrwhlélomqf ﬁagwo%lﬁ g OB eprhdy Ave (ke P’Véﬁ?dded p-

TJ@HE(@% ih%) Eﬁ@%ﬁdrahﬁe Hffcfr@lreqo 04314, 95‘(/089%16 ﬁﬁxtilu?e?\bas Iehed to 80°C
podere S wsongereln TSRy A RaS o e polsty B pater (.5

2.) MO% aquecolne AiagdO1 . B LLtHearaddBional Witer (1eaml) wareweded

?eg]glleﬁtgalltyo He 9119@1? %Qt&l%d@&%‘é‘uﬂ\@r?d glq*g %ﬁow;rchg) s‘?ﬁdﬁ%&b O‘S/h The

resultin ution
Ns2loos Prftcn’éﬁltﬁf (@ tomgrwagicpllgcead 1w fillratiproA Bcond crgn 130 mg) was
YROPEE B8mtBe Flrdtd. Tidse derki-pkB %rd-ﬂs W‘égé/cdﬂﬂ%ﬁhéﬂ ﬁld"ﬁﬁorbed ona

oured into ayer

lPé?ﬂa.r%tNe}E Elﬁtevaagéﬁveiwd ﬂh%to%tpé‘éfo\@%%iﬂ?f 1-63 as alight
fvhitt-erageasitd.evapor ated. The crude product was
purlfl ed by Si 02 chromatography eluting with a

P%g gdl ent (2.5-10% MeOH). The recovered

materl was triturated with Et OAc/ hexanes to afford
0. 040 86534% of 1-60. WD 2008/ 019968
PCT/ & 9153 flugro-36 L iExmmioto [ 34 -3pidagino3 -glmethyl) -phenoxy]-5
nguudiﬁ&ﬁ 1Bsdmebiianesul fonyl - 3- (1H pyrazol o o
[3 -c]pyrlda2|n 3- ylnethyl) -phenoxyl -benzonitrile
(1-63) o Ar' | C02_ Bu 1180 Ar  Ar |

ArO 118b ArO 2zN
CO,R —_— e 162
I A 1
Cl step 2 al OAr step 4
R-16: R = Et 142a: R' = CO By
step 1 [ 140: R = tert-Bu step 3 [ 142b: R' = ’

Ar = 3-difluoromethyl-5-cyano-phenyl; Ar' = 2,4-fluoro-phenyl
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Rstep 3 M0 z S 1 / QAr' step 5 Me02S N NON N.. N
step 1 136a: R=DBr 138a: R = CO2 tBu 1-63 136b: R =

wekMpsst®ps 4 138b: R - H step 2 136¢c: R = SO2MeCHBEP2007/058116

3-chl oro- 5-cyano- phenyl ; A8 - 2,4-difluoro-phenyl 5
ste 1 - To a solution of 136a (4.03 g, 9.15 mmol) in
m xyl.en L s, adde K2C3 46 . 12 [). .
peiay dEhg 3 rRa0 e e 85 iy S Rt SR s PPobic A g OH in
aqxiops CASR sti6i68-RI3f08 B haﬁd)uNaSM@rl(@lz(ffqn@qd the 266 which was

{
e S
prlyydrideané PM AP for ﬁmd Tl ¢rﬁée Plsmiumvyas\m@lﬁﬁé B0 hgomatography

Bluhg (veth\Was ERXA&/R&lad tomffdidEu6Ac (80 1o nl). The
aqueous phase was back-extracted with EtOAc (2 x 70

vac u%f&% h_e’ﬂl %t g Ng(’pf‘rqgf)ol&g? (%@E’e&)ﬁ ?{qlgla WS%E% Sl a flame-

dhiedfiekogs apiyd @DUA. 3% g2 O nanolEEtafDAdid’s@k&m vgsadirerd to 50° C
%o@ 6%31{&"?#&0‘&)015 EH fCo r&j ?(ﬁtii%rggf ]24%32@92@2 ]8?1%“(1(1)%” Jrnall amount

0 a sol Ut of ‘0
%WF(@@ addyd fallg@wrdiby NBH (1)518ﬁ1g)4 Hoomah 306 i cilispersion)
bat F@acmwﬁsdsqﬁfédQL&oPWt% A1 E‘at‘af a(@ég}!gﬁﬂ) cl. 7F}?e5§011d

ol ve in wate ).
B’EfG}Pﬂt?F?ﬁ”%ngﬁ‘EC&ﬁipWéi YRR %ﬂde‘{%ésm V%Q‘%OrtPéé‘I"?C[)? 9% of 1422
M ab@mah solién t he cooli ng bath was renoved. The
resul ting mxture was stirred overni ght and then

gﬁgt gt_%p_ solut?onI (?f IQZa El'd1 ?78 ezi‘%g In? i &%&ﬁso% (e7d5 d%%awas added

bo@@w@érlgﬂfﬁ 527 7150 rrmtmelr) ahd hiengtizgsabser vedheawslterl 40° C for
620 T'I‘i‘e)rza\ﬁ’ﬁ§n addeg fad-dol X tléérb%t}% tﬁ% ts&lﬁﬁ&? aIWUBHed between

Et OAc e extracts were wash rin

E%Aqu Hrfd )erh@owapﬁ@h\ﬂ&swaéamf@ﬁ@ r"é?é’P%IWWP bﬁne,E}r@Acfﬂtered and
é&cénﬁﬁeﬁfir) vachb eTB@ Gitide @f«bdd@ﬁwfd (AT blySA0 ) chrdiagdbgraphy eluting

d W ered.an centrated in vacuo to
t}“glr/%l %‘“‘i% dadst@ ?fglﬁggwhl te-yell ow solid.

ste 3 - To a solution of 118b (274 ng, 1.1 mol) in

dry SkfF4 8\ sispensis addebl (0.2%) £DI06(M@8])myd tdsiQaamh(i].404 g, 2.13

mgolgm 2 Sor}‘)@)tsw%ﬁs@l'h%g fggrﬁf? % @ ﬁlé%fhﬂ%% v%s% 1§9%k}§0

patilghy reggdomyaeemplates yhe h@éUOIT@DEtH@ wassgpled ipriux icgrhath then

YO (20desl)Naddo G4 8o HIWa,808 élz mmhnd 60058 rﬁl)nﬁér@hd&!cﬂ sbquentially
r 20 n|n three, e ons. Afte

Seshiheit %me%%ﬁﬁefrsd T ﬁqrxlto'b bhcgssoitipg py P%@ltﬂsrwaféoﬂected

Whth Wi 20A 8D QAP AFE] RGHL&°26 A6 1hG of FG2.and t hen t he

cool ing bath was renoved and stl rring continued for 1

G- PEHGR- SR AR SALEI U A B S01B B S gr->-
msr)h‘/l “Phezomiityiladed1Wares prspargt & pamfdtltw?en Btepp@-4pH dlsepresent example
%Hﬁfeﬁtlﬁﬁyl Inﬁl&g%eguaaﬁgésl%ethwﬁhmy @)ﬂtuaﬁ%ﬁ&mdwme

I ned extracts were dri
0 l)le startmg materlal 144 for the synthesis is prepared by the procedure described
for R-1 in the referential example except in step 3, R-3¢ was replaced by 3-hydroxy-5-

methyl-benzonitrile (CASRN 95658-81-4).
Example 27

Heteropolymer HIV Reverse Transcriptase Assay: Inhibitor ICsy determination
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5 filtered and evaporated. The crude product was
purified by Si 02 chronmatography eluting wth an

wE@soitvexane gradient (50 to 100% Et OAc) to aPEDEB2007/058116

0.256 g of 138a as a yellow foany solid. ste 4 - To a
sol ution of 138a (256 ng, 0.38 nmmol) in anisole (5 nl)

e, BT RRILRLEY B RSN i oo
plotds eldln_g@um' ied ﬂ'dqemﬂmr»anmrezymgnd@mé}rﬁm)éol@(d’ﬁ) 1a/@oytate-primer in
g*&ﬁalrx%%ﬂé@f é/tﬁ%L @{‘B‘B' Qy édrf‘sﬁt&ﬂ%sh)rer@@@’ nﬁ@r”[trisiH@ln §6’ mM NaCl, 1

et ween wat m xture

i FLT A BtV ECRerS b THT Ot RGiCidut G bl 5 Aeie] EpIDAA) pre
PRASRAMES. SWashesligy (dT) Rhhd e rdke oftohisitd cbh@ntafauROS final

B P ESTo DM s s it s vt HIV 1 RT and

ﬁﬂtdrrtlﬂdléletlom a3 Cce3tt mat, ecbytveeraitbpped 1. thd 5ddjtioh ofl 3B ice cold

3“tCIAIOa%1Iat l%%'gcgga?rgglg}{gtje af )g @g)lrl?)g fﬁt Phe ]i)rlgﬁ&?%t%wfre collected by
amimg pacuPgOR the @hatem;)d madertipgly washies wyhl Pat290 b of)w‘)/m_TCA and 2

8500 i 7-63/9 emaﬁ&u?ﬁal\l‘@%g‘[ﬁ%§@erte(&§9 Gnd lﬂeﬂﬂ32[(11@1‘()'7\@0unted in a

atm)s here for reacti m xture was' c

Bow %gtt%rraff(fsﬂ@ adéruon 0% 6%@&&1&8@&10@2&@ wﬁs [0 were
Ezﬁ&ﬂat@@ﬂ di Fldﬂﬂi’é 9oviah Bitidnlvebsuglog; Vi hbiae egittedRations.
sequentl ally. The m xture was stirred for 5 m n and
the
or eCI r{eseﬁga(;[ile/%gc d)agl 1S gre&enljfbslgt éJ-LGFI‘C?o cfi} ?mggund& except [-1
set bAdvers lop tharB00Gmpnowedes. r ecovered fromthe filtrate.
These sem -pure crops_were conbi ned and adsorbed on a
Si 02 preparative TLC plate and debAdilgged with Et OAc to

afford 0.055 g of 1WWW d.
25 Exanple 26 3- [6-Chloro-2-fluoro-3-Y pyrazol o

[ 3, 4-c] pyri dazi n- 3-yl-fret hyl ) - phenoxy(.0L18-

di f I uor onet hyl - benzopitril e N Ar O @00278 118b ArO N _
1-62 1 C - step 2 Cl ' st%) step | R-16:
R = Et 142a: R = co2l'lipy p 140 R ¢¥rt-Bu step 3
142b: R = H Ar = 3-di-i3 uor onet hyl - 5-cgmpo- phenyl ; Ar'
= 2,4-fl uoro-phenyl ﬁ_\QZOOS/ 019968 PC]{;EP2007/ 058116
78 ste 1 - R 16 was drolyzed to the correspondl ng
carboxylic acid wt hI-Ef? OHin aqueous00PHE by stirring
at RT for 3 h. Routingyworkup affordgghobhe aci d which
was converted to the tert-butyl ester by stirring a

tert-BuOH sol ution of the aci d Boc-

Example 28
Homopolymer HIV Reverse Transcriptase Assay: Inhibitor ICsy determination

HIV-1 RT assay was carried out in 96-well Millipore filtermat NOB50 plates using
purified recombinant enzyme and a poly(rA)/oligo(dT) s template-primer in a total
volume of 50 pL. The assay constituents were 50 mM Tris/HCl, 50 mM NaCl, 1 mM
EDTA, 6 mM MgCl, 5 uM dTTP, 0.1 pCi [’H] dTTP, 5 pg/ml poly (rA) pre annealed to
2.5 ng/ml oligo (dT)6 and a range of inhibitor concentrations in a final concentration of
10% DMSO. Reactions were initiated by adding 5 nM HIV-1 RT and after incubation at
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anhydride and DVAP for 2 h. The crude product was
purified by Si 02 chromatography 5 eluting with 5%

wardboivexane to afford 140. ste 2 - To a sol UPCDRPTNT/058116

118b (0.485 g, 1.92 mvol) and DMF (9 nlL) in a flanme-
dried flask was added CDI (0.326 g, 2.01 nnDI) and the

solution was warned to [.65 mn cooled to
8/ € fop e Brpthenvee S@meir’ by gf@daltloil ofg0 Mﬁfnlidr?oa{oﬁ%ﬁlild
allduudt to padcigdre MaISC askditnfro The yedipiyi teblatdrd &11288d By 4pplving

mol . 50% mjneral oil dis sion). .1 h i-Qn
T Rppu P Pl e hens USRS O S3p0 4 o fRE L& nt P 200
Kb thandh &imsdly itk plpeewepidriat endeslicalivigcteumtedvashddllac

i t i ed:i 0 ~af . f
HbigpeE a0 BT (Eftid Mol B R BRGNS TabLe )
poregal ulgtedibysploting % inhikifips gereuglpg s ihibiteiconserdgions.
boric anhydride (0.527 g, 7 57 nmmol) and the resultjng
sol ution was heated to 14#Qpzfor 15 2 h. The reaction

m xture was cooled in an ice bath and the sol ution
partitioned between Et OA¢c and The or phase
was separated, washed w tATBPHRE, drled &%@red and
concentrated in vacuo—The cr ||rin aTd nrhmf Was n||r| fied

by Si 02 chromat ography ef-gting wi t h 196@@&}VDCNIto
afford 0.580 g of 142b. ste 4 - A suspension of 142b
(0.580 g, 1.06 mmol ) and %osic acid (0. & 2.13 20
nmmol) in IPA (5 nL) was 5 irred at RT fo nin. The
solution was stirre
conplete. The reaction m xture was cooled in an
ice-bath then H20O (10.6 ), 20% aqueous Na2CO3 (2
m) apd,b26y (5.3 nmb) were added sequentially and the
resulting mxture stirred at RT for 1 h. The resulting
pre0|€|tate was col lected, washed with H20 and dri ed
in vBBuScetishk GPAPSOORP of 1-62. 25
3-[6-Chl oro-2-fluoro-3-(1H pyrazol o

[3, ﬁPFz}rﬂy&téL&&él db‘t@déitf&ﬁ; bf’ih)e-sﬁlbye&tamh]]p(gmgs for admlrélstratlon via
met enzonitri ) y procedure
e IR pirpied ab P et BRI R on t o1 ¢ - buty1

[ 4- chl or 0- 3- ( 3- cyano- 5- net hyl - phenoxy) - 2-f | uor o- phenyl
] - aCemabetiof fak4yral AHmimstaationig)mat eri al 144 for the
synthesis is prepared by the procedure described for
R-1inther i al exanpl e exc iQestep 3, R-3c
was replacedggé‘g’ﬁydroxy 30 netﬁ%ﬁwbenzonltrlle

( CASRN

Rever se Trané@hwpn@$éwASsay | nhi bi30d1%| C50
det erm nati on WO 2008/ 019968 PCT/ EP2007/ 058116 79

H V-1 RT assay-iy@s carried out in 9%3ell MIIlipore
Mul ti Screen MADVNOB50 pl ates using purified

r econbi nant zyne and a poly(rA) /oligo(dT) 16
tenplate-priﬁ@ﬁxﬁwﬂnéﬁ?ﬁ?gl volune(b%@SO L. The assay
constituyents—were 50 ni Trlcll—l(‘I’ 50 M Nacl y 1 faalV
EDTA, 6 mM MyC12i 5 M ATTP, 0.15 G [3H dTTP, 5 g/ m
poly (rA) pre 5 annealed to 2.5 g/m oligo (dT) 16 and

a rahge in%freCllier}lrt]sI eprle b9%ed gnr(]iccﬁgﬁeglgetdl iR capsulgs cfoln?aallrlling about 100 mg

each; one capsule would approximate a total daily dosage.

Composition for Oral Administration (B)



concentration of 10% DMSO. Reactions were initiated by

adding 4 nMH V-1 RT and after incubation at 37C for
w@0oosiom9et hey were stopped by the addition of BOI/EP200®058116

cold 20%CA and allowed t®iprecipitate at 4 C for 30

mn. The precipitates were collected by applying

vacuum t i i '

200 | of 10%ndgeédiamd 2 10 x 200 | 7@%tdtvhanol .

Finally, the plates were dried and radioactivity

counted 1n a J{’ackar pCount er af%()%g)/the addi t1on of

25 | sci ntiIIAzS OReT lf’ln per well S were

cal cul ated by plotting % inhibition versus |ogic

i nhi bi tor coMagntsiamisteasite Repr esent@Gi%ve | C50 data is

present below. The 1C50 of all conmpounds except [-1

and 1-2 weredi§8siriRAsse108upanonol esgo, TABLE 2

Conpound 1C50 (M 1-6 0.0118 1-7 0.0076 1-11 0.001

1-13 0.0086 _1-16 0.0033 1-28 0.0037._1-47 0.0009 15

Exanpl e 28 HOAOPYI ymer HIV Reverse “frifscri pt ase

Assay: Inhibitor 1C50 determnation H V-1 RT assay

was carried 8¥P in 96-well MIIipored%ilternmat NOB50

oty (r A e BT S erpri mer in & Cotal vl ume
_ _

of 50 L. ,
50 M NaCl, 1 mM EDTA, 6 mM MygCl2i 5 MdATTP, 0.1 C
[3H dTTP, 5 g/m poly (rA) pre annealed to 2.5 g/m

ol i g@p¢ fhledlchiond c@mﬁﬁﬂzg%ngfgrdn'ﬂﬂh&i L LIRREEALL RShanol.
centrati eactl ons were

final co
.TH? ?qrgtuéadways g@audﬁﬁ eng ?ﬂrme@ HitOFQ?Fb aﬁ%gcocﬁt%lem& euhzt g Rf active
admyEu 2D QB HEDZHI0 G BEBROGACRR8116 80 37C for 30
mn, they were stopped by the addition of 50 | ice
cold 209 CA a ipitate at 4C for 30
m n. C?ﬁlé)opFlg%lor)rlct)rai égm\}\%?teﬁhdg (%gct ed by applying
vacuum t i '
200 | of 10%iigeédiamd 2 x 200 | 70% & hanatl.. Finally
the plates were dried and radi oactivity counted in a
V\aIIaCSMcr 4 after the ad on of 15 L
scintillati on%ﬁ? 514]’ Zl(r%dv\el . 1C50 sq BLE 3) were
cal cul ated by plotting %inhibition versus |ogio
i nhi bi tor cofliventica¢ilons. TABLE 3  05g

Sodium chloride 20g
Methyl paraben 0.15¢g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 ¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml

Colorings 0.5 mg



Compound 1C50 (M 1-3 0.052 1-5 0.055 Exanple 29
Phar maceuti cal ConpositionS 10 Pharnaceuti cal

W@ eomRo%9968 ons of t he subj ect Conpounds for PCT/EP2007/058116
adm nistration via severals2routes were prepared as
described in this Exanple. Conposition for Oral
Adm nistration (A) Ingredient %w./w. Active
i ngredi ent 2@i0dked vatrose 79. 5% MagaesioultOghlear at e
0.5% The_ingredients are m xed and di spensed into
capsul es contai ning about 100 ng 15 each; one capsul e
woul d approximate a total daily dosage. Conposition
for Oral Adm nistration (B) WD 2008/ 019968 )
PCT/ Elrogrdgmgsiarg migad torfgrra @isssiensipmnfor/ajpl admagisirgtéon.
i ngredi ent 20.0% Magnesium stearate 0.5%
Cr ospgeh¥ell IFesgulsgeh Un) 2. 0% Lactose 76.5% PVP 1. 0%
(pol yvi nyl pyrrolidine) The ingredients are conbi ned
and granur at id using a sol vent such as nethanol. The
formul ation e8HERCdried and for med@ WH¥E tabl ets
(Cont ai n_j_n_g_ahnllf 20 A of active r\nnrpnllnrl) wi-th an
appropri ate tahbvehgrdht ne. 5 Conpagzigon for O al
Adm ni stration (C) Ingredient %w./wt. Active
conpound 1.0 94;uFu roirigeaci d 0.5¢g S%gqlil mis%lgl oride
2.0 g l\/lethy[S paraben 0.15 g Propy(i paraben Y'os g

Granul ated sugar 25.5 g Sorbitol (70% solution) 12.85
g Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation (F)

Ingredients grams
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Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 ni
Col orings 0.5 ng WO 2008/ 019968 PCT/ EP2007/ 058116 82

woresioidsesl water g.s. to 100 m The i ngredi ent BCHER2007/058116

m xed to forma suspensionsBor oral adm nistration.
Parenteral Formulation (D) Ingredient %wt./wt.

Active i i - i i

i sotoni ¢ \Watetivd @mpaundcti on to 100 m 5.2The acti ve

i ngredi ent is di ssolved in a portion of the water for
i nj ection p éiicient quantity of sodihbum chloride
is then addea stirring to nake the solution

i sotonic. The solutlon is made up to weight with the
remai nder of Tsen G&iter for injection, fEltered
through a 0.2 mcron nenbrane filter and packaged
under steril efigepéiti ons. Suppository Fermul ati on (E)
Ingredient %wt./wt. Active ingredient 1.0%

Pol yet hyl ene g%%fp 1000 74.5% Polyethylﬁne gl ycol
4000 24.5% 16 Pﬁgredlents are nel ted together and
m xed on a steam bath, and poured into nolds

cont ai ni ng Zhﬁﬂ@ﬂﬁﬁvébnmeight. Topi cal Férlaul ation (F)
I ngredi ents grans WO 2008/ 019968 PCT/ EP2007/ 058116 83
Active conpoppghWphaBen Span 60 2 Tween §@s2 M neral
oil 5 Petrolatun110 Met hyl paraben 0.15 Propyl

paraben 0. OsBH%%u%Hateé{L? r%gyg 1solg)xy ani 6%| e) 0.01

Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring

to emulsify the ingredients, and water then added q.s. about 100 g.

The features disclosed in the foregoing description, or the following claims,
expressed in their specific forms or in terms of a means for performing the disclosed
function, or a method or process for attaining the disclosed result, as appropriate, may,
separately, or in any combination of such features, be utilized for realizing the invention

in diverse forms thereof.

The foregoing invention has been described in some detail by way of illustration
and example, for purposes of clarity and understanding. It will be obvious to one of skill
in the art that changes and modifications may be practiced within the scope of the
appended claims. Therefore, it is to be understood that the above description is intended
to be illustrative and not restrictive. The scope of the invention should, therefore, be
determined not with reference to the above description, but should instead be
determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.



Water g.s. 100 All of the ingredients, except water,

are conbi ned and heated to about 60C with stirring. A
waadoBiocdsent quantity of water at about 60C i s PEOERP2007/058116

added with vigorous stirrisg to enulsify the

ingredients and water then added q. s about 100 g. 5

-(l)-:]e t {% %PF beﬁent ag?)ﬁca%ong arn et%l;ehg:étz 1s %P ilcegton are hereby

frepreraed bp rctfeten@ ipfthar ﬂéants; féroall m}epb@s m ﬂng Stirhe extent as if each

gtd%ﬁh gten{] EQ% IIC%OIpOfgﬁfbﬂggl&lr wlb 9§ ﬁ§:§v1&192[11y denoted.

atta|n| sed re as appropriate, ‘nay,

separately, or in any conmbi nation of such features, be

utilized for realizing the invention in diverse forns

t hereof. 10 The foregoing invention has been descri bed

in some detail by way of illustration and exanple,
for purposes of clarity and understanding. It will be
obvious to one of skill in the art that changes and

nodi fications may be practiced within the scope of the
appended clains. Therefore, it is to be understood
that the above description is intended to be
illustrative and not restrictive. The scope of the

i nvention should, therefore, be 15 determ ned not wth
reference to the above description, but should instead
be deternmined with reference to the foll ow ng
appended clains, along with the full scope of

equi valents to which such clains are entitled. WO
2008/ 019968 PCT/ EP2007/ 058116 84 Al patents, patent
appl i cations and publications cited in this
application are hereby incorporated by reference in
their entirety for all purposes to the sane extent as
if each individual patent, patent application or
publication were so individually denoted. WO

2008/ 019968 PCT/ EP2007/058116 85 Clains 1. A
conmpound according to formula |l RL i0 3\ ::xx Ar AR
Xs~1 NXRRRR A A2 AB A4 5 wherein: Ais
selected fromthe group consisting of: (i) A, (ii)
A2 wherein (a) X, X2 and X3 are independently CR3, 10
(b) one of X and X2 is Nor N-->0 and the other of

X and X2 along with X3 are
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i ndependently CR3; (c) X1 and one of X2 or X3 are N
and the other of X2 or X3 is CR3; (d) one of X1 and X2

WO 2008RM96¢ he other of X1 and X2 is C(=0), X3 iBCTRB20an8116

the bond between X1 and X&s5is a single bond; or, 15
(iii) A3, and (iv) A4 wherein one of X4 and X5 is NR5,
the other of X4 and X5 is C(50. Rl is fluorine or
hydrogen; _ R2 is hydrogen, Sgen, Cl.6 alkyl, C3_7
cycl oal kyl, Cl1.6 hal oal kyl, Cl1.6 al koxy, or Cl 6

al kyl sul fonyl; 20 Ar is phenyl substituted with one to
threé éﬂ@ﬁﬁ@unﬁégpéﬁﬁéﬁlﬁyﬁgl lected in each

occurrence fromthe group consisting of hydrogen,

hal ogen, cyano, Cl.6 alkyl, Cl.6 al koxy, Cl.6

hal oal kyl and C3_7 cycl oal kyl ; WD 2008/ 019968

PCT/ EP2007£058116 86 R3 is independently selected in

each ocgur fence fromtfle group c ng&st'ng - (1)
hydr agén; i yopgxy, (X1 :
hal ogen,, NR4aRAR (Vi) &3 B adyl apindl (Vi k) M. &

n
alkylsd?fonylanino, Nviii) XcyaNg, RT0 M x)Npitr¥d, ()
NHNH2; and (xi) phen¥l optional I8 substituRed with %ne
to three sgbstituentsiindependently selscted framthe
group consi sting of hal ogen, Cl1.6 al kyl, Cl.6 al koxy,
cyano, nitro; Rd4a and R 4b are independently hydrogen
or CY&CHFkyl; 15 R5 is hydrogen or Cl1.3 alkyl; R6 is
hydrogen or Cl.6 al kyl; and, pharmaceutically
acceptigsd teddtdm tegreop cordistiAgednpound according to
claim1l wherein Ais Al or A2. 3. A conpound
accopgkqg to claim2 wherein Ais Al. 20 4. A conpound
according to claim1 wherein Ais A2 and X', X2 and X3

are independently CRS.
(i1) A2 wherein

(a) X', X* and X are independently CR’,

(b) one of X' and X? is N or N—Q and the other of X' and X* along with X are
independently CR%

(¢) X" and one of X* or X° are N and the other of X* or X° is CR?;

(d) one of X' and X* is NR®, the other of X' and X* is C(=0), X’ is CR® and the
bond between X' and X” is a single bond; or,

(i11) A3, and
(iv) A4 wherein one of X* and X° is NR?, the other of X* and X is C(=0);

R' is fluorine or hydrogen;

R’ is hydrogen, halogen, C; . alkyl, Cs.; cycloalkyl, C,. haloalkyl, C,. alkoxy, or C;.

¢ alkylsulfonyl;

Ar is phenyl substituted with one to three groups independently selected in each

occurrence from the group consisting of hydrogen, halogen, cyano, Ci. alkyl, C;_¢ alkoxy,

Ci.¢ haloalkyl and Cs_; cycloalkyl;
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5. A conpound according to claim4 wherein RL is
fluoro; RZ is Cl1.6 alkyl, Cl1.6 al koxy or hal ogen, R6

wo go08pdegien and Ar is 3-cyano- phenyl opti onal PET/EP2007/058116

substituted with one or twe groups independently

sel ected from hal ogen, cyano and Cl.6 hal oal kyl. WO
2 8P ETAF LA SRS S AL losisin o
chlorine. 7. A conmpound according to claim1 wherein A
i s AQ)hpdregat, X1 or X2 is Nor NNO the other of Xl
and X2 along with X3 are independently CR3. 8. A

conp dasgording to claim7 wherein RL is fluoro; R2
IS C??gg%ﬁﬁii, Cl1_6 5 al koxy, or halogen; Ar is
3-cyano-ph | optionally substituted with one or two
grou E)Ciﬁgg%@hdently sel ected from hal ogen, cyano and
Cl-6 haloalkyl; R5 and R6 are hydrogen. 9. A conpound
accofid) Imjogen, cl ai m 8 wherein Ar is 3-cyano- phenyl
optionally substituted with hal ogen, cyano or Cl.6

hal o 5ﬁﬁ“ﬂ@ta to the cyano substituent. 10. A
compound according to claim9 wherein R2 is bronm ne or
chlorine. 10 11. A conpound according to claim1l

wher BithCrs 3glagpno.one of X1 or X2 is NR5, the other of
XL or XZis C(=0, X3 is CR3 and the bond between X1
and Kdi)iG salksisolgbs1demnd, 12. A conpound according to
claim1 wherein Ais A2, X1 and X2 are N and X3 is
CR3.,13. A conpound according to claim12 wherein Rl
IS ff%%%%?nﬁa is C1 6 alkyl, C1 6 15 al koxy, or
halo?en;‘ﬁw i s 3-cyano-phenyl optionally substituted

wi t h(lsheitigs two groups independently selected from

hal ogen, cyano and Cl -6 hal oal kyl; and R6 is hydrogen.
14, AycoReynghdaccording to claim 13 wherein Ar is
3-cyano- phenyl optionally substituted w th hal ogen,
cyanp .or, C1. 6 hal pal ky]. meta. to the. cyanp substituent,.
L7 A0 Dot e bR Bt 5 ik BanghRBr RS ngeSehaendy
bl @l fosmahd groap c@bsistitg oAhglopgpo (hd alkglec G -glalkhgxyt oyanloanitno;
1 wherein Ais A2, X1 and X3 are Nand X2 is CR3. 17.

A co ) j i erain. Ais A3, RL is
fIuo?ggﬂgg{i%%ggg%gg%%§V?®a%§%%Oﬁ?k%§§ﬂbr hal ogen; and
Ar is.3-cyano-phenyl optionally substituted with one
or tﬁomtdﬁ6ﬁ$%ofﬁdeﬁkﬂdently sel ected from hal ogen,
cyano and Cl.6 hal oal kyl. 25 18. A conpound accordi ng
t o cR&ismydibgeher €i nalky; arsd, hydr ogen. 19. A conpound
according to claiml1l wherein Ais A4 and one of X4 or

X5 | hal\rRsa’ceut}ch‘la’ ggcgl%etgblgfalé%el%rof.x.s is ((=0. 20. A
conmpound accordi ng to chalm 1 vihich conpound is WO
2008/ 019968 PCT/ EP2007/ 058116 88 5-

( 4- MBt hyepnpophe aeseydibg rryglhim 1 dHexsyr Azohl gr AP,
3. A compound according to claim 2 wherein A is Al.

4. A compound according to claim 1 wherein A is A2 and X', X* and X’ are
independently CR’.

5. A compound according to claim 4 wherein R'is fluoro; R*is Cy¢ alkyl, Cy.6
alkoxy or halogen, R® is hydrogen and Ar is 3-cyano-phenyl optionally substituted with

one or two groups independently selected from halogen, cyano and C,.¢ haloalkyl.
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3- [4-Chl oro-3- (3-chloro-phenoxy) -benzyll -1
H pyrazol e, 3-Chl oro-5-

W@ Beosliwso- 2- f | uor o- 3- (1H i ndazol - 3-yl et hyl ) - ptlERB209]/058116

-benzonitrile, 3-Chloro-587[6-chloro-2-fluoro-3-
(5-phenyl -1 H pyrazol -3-yl nethyl) -phenoxyl 5
benz n|tr|
(6 B ofse BRI pes o8 Ry P eIy Rl Srominyonsbiagis- o
henoxy] -5- difl uoronethyl - benzonltrlle 3-
[ 6- Br ofimompblhindnecodding K ¢laiga mheenyAneMydn)e opKenoXyjs N or N-O,
t}% dhd HX AHB KAV on %@Fﬂr@ 'fﬂdeﬁendjegtl CR’

[ 6- Bronp- 2-f | uorg 3- (1H pyrazol 0[3 4 b]pyr|d|n 3-ylm
ethyl) phenoxy hl or benz nitril
[ 6- BRofsOBPPHY F‘?f"é‘%{lg t%ﬁef whesit & z@ﬂaoro, R is Cy.6 alkyl, Ci.6
Ell:B:oﬁy‘ b} pylogah; Ar &ytymbtpﬂehylpiwnﬁxw substituted with one or two groups

‘E]C EpeIK ﬁ%tl)ébseen% eg]hftr éla]fﬁglb )W% n(gl ?136 }ﬁllcg]lkyl R’ and R® are hydrogen.
pyrldln 3- ylnethyl) - 2- fluoro- 15 phenoxyl
- 5- ¢l drconpenndnsaording to daim 8 wherein Ar is 3-cyano-phenyl optionally

Elﬁasgﬁﬂéﬂ)wgh fnhl\égerp cial{oa)rw %ﬂ?daﬂ&r mbtalto BY 33Rb QullsBnftnd]

pyrimdin-3-yl phenoxy]
-5-chl oro- benzonitri| e; I.fl uoroacegic aci.d sa
3-Ch Il%erccsnp%ldaeF%daﬂgzoF[atrar%ﬂserfl@ B pyhrastingor chldrine.
[3 4-c] pyridazin-3-yl met hyl)- phenoxy] -benzonltrlle
11. A compound accordlng to claim 1 wherein A is A2, one of X' or X* is NR’, the

gﬂeg? S y(l—'@ K %é?) gl’)l(CP ﬁp ’bong bh‘é(/geelq X EhR%e szaosllﬁ:)zg[le::3 bond.

-5-chl or o- benzonltrlle 3- [6 Bronn 6-¢chloro- |

H- py FaZotanp@ing-agrorging terickiim- 13N1}qr¢r9tﬁh1ylA , ¥~ and¥r e N and X’ is
pRrénoxy] -5-chl oro-benzonitrile, 3-

[ 4- Brono- 3- (3-chl or o- 5- cyano- phenoxy) 2 fluoro- benzyl]

{6 B brbeamradghiscor et simadriean B ifftors: 1 iS¢, Sl Cu
pikbkdionhAoyd At fwy3- }ya-np hﬁmﬁyd)dptmﬁallycdmbcﬂtoteﬁemﬂDMet gritive,groups
%@@péﬁ?n%?eélgé ge%cged E.%)%gl’? /cpggnSola[l% Ci: %a?dalkyl; and R®is hydrogen.

uor O
[ 3, 4-b] pyri di n-3-yl net hyl ) - phenoxy]
i sopht- hzgk:@mppmild eccopling to claim 13 whereln Ar is 3-cyano-phenyl optionally

LLﬁ)S@fL@é@wgh Bhl‘é érp cprolor T8 M ol PLWaQé Hcyho élulﬁ]ltuent

pyrl 3-yl methyl) - phenoxy] - | oro-bénzonitri

3 [ 61 BASABIPOUPT Achopdiag o claigy FhyBEisimsRAs BIGRYe PRENPTS: 3-y

| met hyl ) - phenoxy] - 5- chl oro-benzonitrile, 5-

[ 6- Bt @oeddnfdunraoe@d{nkte plairadobteerein A is A2, X' and X are N and X” is
[324-c]pyridin-3-ylnethyl)-phenoxy] -

I'sophthal onitrile,

17. A compound according to claim 1 wherein A is A3, R'is fluoro; R*is Cy4 alkyl,
Ci-6 alkoxy or halogen; and Ar is 3-cyano-phenyl optionally substituted with one or two
groups independently selected from halogen, cyano and C,_¢ haloalkyl.

18. A compound according to claim 17 wherein R® is hydrogen.

19. A compound according to claim 1 wherein A is A4 and one of X* or X’ is NR®,
the other of X* or X° is C(=0).

20. A compound according to claim 1 which compound is
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3-
[ 6-Bronp-2-fluoro-3-(7-nitro-1Hindazol - 3-yl net hyl) - ph

wen@gl996H- chl oro- 10 benzonitrile, 5- PCT/EP2007/058116

[ 6- Cycl opropyl - 2-fl uoro- 3- @ H pyrazol o
[ 3, 4-Db] pyridin-3-yl met hyl ) - phenoxy] -

i sophthalonitrile 3- oTT '

Lo B S SR b og? tendl AT He Btazol o [3, 4-b]
pyridin-3-y|nethy|?- phenox -5-chl oro-benzonitrile,

15 3-[4-Chloro-3-(3-chloro-phenoxy)-benzyl|-1H-pyrazole,
3-[6-Brono-2-fluoro-3-(5-fluoro-1H pyrazol of 3, 4-b] pyri

di n- 3-oH|eRLNYE-LhloRNLeTRWYS-3= @ HE HIQF Q- ARZANI L phdrxy]-benzonitrile,
3-Chl oro-5- [2-fluoro-6- net(gyl -3-( 1H-§yr azoﬂg [ 3,X}A,f]- b]

pyri di n-3-y t hyl )- pbhengxy] .-benzonitrile,

B b s> (e ibry 2-Bior daep sy CRetpy b ShamptyUngenoxy -
byirzoditrite3- yl met hyl ) - 20 phenoxyl -benzonitrile, 3-

[ 6-Brono- 2-fluoro-3- (5-fluoro-7-oxy- | H pyrazolo

[ 3, 430k R¥ioH Aidroys B! 1R i _ 5.

LS chilb ¥ Eer Buciort FERRUL PRERRIY yimetiy)-phenory)-5
figluprqraetbylebamgemsily- 3- (1H pyrazol o [ 3, 4-b] pyri di n- 3-

yl met hyl ) -phenoxyl -benzonitrile, 25

3- [ 630 mRb6R022-filiv@E 8 BH-indazol-3-ylmethyl)-phenoxy]-5-difluoromethyl-
élH—Bﬁr%zolo[3,4-b]pyr|d|n-3-y|nethyl)-phenoxy]-S-

1 PUBYSnet hyl - benzonitrile, 3- [6-Bromo-2-fl uoro- 3-
(1Hpyrazolo [ 3,4-b ] pyridin-3 -ylnmethyl) -phenoxy]

- 5- ¢ o Benorifhyre-Bed Hopyrazald 8,4-WPyRIA083-QiB&E 8 ) - phenoxy] -5-

Fgg@gg;ggéﬁ% 8116 90 3-

- Br onp- 3-(3-chl or o- 5- cyano- phenoxy)

-2-fluoro-benzyl] -1Hindazole-7- carbonitrile, 3-

[ 6- B%dﬁ&rgmr%éﬁ@tos3-ﬁﬂxw Hapyreplp3,4byyridin-3-ylmethyl)-phenoxyl -
P)chiddb bedzoHiti®d, hyl ) - phenoxy] - 5-

di fl uoronet hyl - benzonitrile, 5 3-

[6-Chl gro-2-f ros 3- -

G py it 3 BBl Hreselg Py ritins Rty - uoro-
ghérdoxpl-orrbtdnylbebsndtoid,t ri | e, 3- Chl or 0- 5-

[ 6-cycl opropyl -2-fl uoro-3- (1H pyrazol o

2 SO LT B NS SR

uor o- 6-

Phenpxal o1chlora:banganitsie; itidfl ynrogggtic acid salt,
3-yl met hyl ) - phenoxy] - 5- chl or o- benzonitrile, 3-
[ 3- ( F-dd05- d4chlde 2 FliroBo-Bl (TBL-Pyrhz ol 6F301-O)pridazin B ol @e iyl ) -
eﬁox -5-chl oro- benzonitrile, N-{3-
P @gﬁ%h%@gp?gv hl or o- 5- cyano- phenoxy) - 2- f | uor o- benzyl ]
-1H i ndazol - 7- yl }-acet am de,

3-[6-Bromo-2-fluoro-3-(6-0x0-6,7-dihydro-1H-pyrazolo[3,4-b] pyridin-3-
ylmethyl)-phenoxy]-5-chloro-benzonitrile,

3-[6-Bromo-3-(6-chloro-1H-pyrazolo|[3,4-d]|pyrimidin-3-ylmethyl)-2-fluoro-

phenoxy]-5-chloro-benzonitrile,

3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-1H-pyrazolo[3,4-
b]pyridine-6-carbonitrile,

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-c|pyridin-3-ylmethyl)-phenoxy]-5-

chloro-benzonitrile,
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15
3-[6-Brono-2-fl uoro-3-(1H pyrazol o[ 4, 3-c] pyri di n-3-yl m

webdvglo)sophenoxy] - 5- chl oro-benzonitrile, N {3-PCT/EP2007/058116

[ 4- Br ono- 3- ( 3- chloro 5- cyame- phenoxy) - 2-f I uor o- benzyl ]
-1H i ndazol - 7- yI nethanesulfonan1de 3-

6- B 2 fl4 th
|[oyr| % 10 Horio)?) g[binpf}/ﬁaz%i(oﬁ?a Byru%npg—)gln{e%iyzb plllenoxy
mﬁpbmhbnanbenzonltrlle 3-Di fl uoronet hyl -5
[ 2-fl uoro-6-nethyl-3-(1H pyrazolo [3,4-b] pyridin-3-

yl ”egngjﬁromghﬁﬂg&rbla?é (Pgﬁk[%gﬂl T4 iplyleazol%{?) ,4-b]pyridin-3-ylmethyl)-

QWFHVﬁn%EVF ﬂ?ﬁ}“ >brono- 2-f 1 uor o- phenoxy]
-5-chl oro-benzonitrile, 25
3- ChB-46-®Brbmlp62-ahbrar B BH{phrodol o 8.@-dll by i iz G- @ 1A e pianioxy ] - 5-

@» ﬁm& ”§t yl)-2- fluoro-phenoxy] -benzonitrile, 3-
f 8-3-(3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzyl

-1H pyrazolo [3, 4- c] pyrldlne 7-carbonitrile, WO
200850@9@6@10%%@!@2@)(01717‘165/8@96)[ 94c]pyridin-3-ylmethyl)-phenoxy]-
[sgplgﬁlal%ﬁﬁrﬂ%r (7-cyano- | Hpyrazolo [3,4-c]
pyrid yl met hyl ) - 2-fl uor o- phenoxy]

! Sogﬂt@harlgr%glr%rgi,llgr%ﬁ ?71111#%?/#5126’@6201 3-ylmethyl)-phenoxy]-5-chloro-

bauénbhpyrldln 3- ylnethyl) phenoxy] -

|sophthalon|trlle

i 12 o 2] Oéﬁgi AP Bdala T B ERR Sl i Bfenoxy -

[sepiBhelepitplef | uor o- 3 (7- met hyl - 6- oxo- 6, 7- di hydr o-

H pyrazol o [3,4-b] pyridin- 3-ylnmethyl) -phenoxyl

- 5-chl QIB?OJ%DZZQGJ)M 3 @m&hoiﬁr@fﬁ@o%ﬁ hl-lﬂ{)ﬁ‘icﬁn—?)—ylmethyl)—
(7- net g g) 6, 7- élhydro- | H pyrazolo [3, 4-Db]

Bk}err}o&iy enzonltrl e,

3-yl met hyl ) - phenoxy] - 5- chl oro- benzonitrile; TFA salt,

3- [ 6 BrBrmOQZ flhoier D 3{dtd-pF @z adobo[3,4-b] pyridin-3-ylmethyl)-

oGl Rbladinz g get ! ) - phenoxy] -5-

? enzonitrile
[ 6- BronD 2-f1 uor o- 3- (6- et hyl - 7- oxo- 7-tetrahydro
-1 Hlereot-02-flgom-6-gnethylr3- Hrpgrayplnéi HDI pyridimanidsgthyl)-
Fﬁaﬁﬁ&PB&v@ﬁﬂﬁEn'tr'|e 15 3-

Br ono- 2- f | uor o- 3- ( 6- net hyl - 7- oxo-4, 5, 6, 7-tetrahydro
-1 H. pyrazo
]yt s - %&Yhmuob%én%}zwrem&ﬂ Pt BLagE v irRs ) -
phérfdxypbamoettelee sal t, 5-
[ 6- Brono- 2- f | uor o- 3- (1FprrazoIo
(3,4 -y
oot L PRSP -
p ﬂBﬁﬁhﬁﬁh(ﬁDﬁ@ﬁ@HBUQQFLpyrazolo
[ 3, 4-b] pyrazi n- 3-yl met hyl ) - phenoxy] -5- 20

chl o ®ihgeBaRHyIIsL B-fluoro-6-methoxy-3-(1H-pyrazolo[3,4-b] pyridin-3-
ylmethyl)-phenoxy]|-benzonitrile,

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]-5-

difluoromethyl-benzonitrile,

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-b]pyridin-3-ylmethyl)-phenoxy]-5-

difluoromethyl-benzonitrile,
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5- [6-Ethyl-2-fluoro-3-(1H pyrazolo
[ 3, 4-c] pyridazin-3-yl met hyl) - phenoxy] -

WO s@ploidas oni trile, 3-Chloro-5- PCT/EP2007/058116

[ 6-et hyl -2-fl uoro-3-(1H pymazol o [ 3, 4-c]

pyri dazi n-3-yl net hyl )- phenoxy] -benzonitrile, 25
3-Chkorg; 5- [ cl opropyl -2-fl u 13- .

(1 s Bt ST RE e R PR Ers bergllpigpazole 7
chbozionlet ri |l e, 5- [6-Cycl opropyl -2-fl uoro- 3-

(1H pyrazol o [3, 4-c] pyri dazi n-3-yl nmet hyl ) - phenoxy] -

| sophi B 9ot -7lligro- VP 299 BLR19) i 8l Si0xy]-5-
i%l Sgéﬁl ?ol-OS- F,gllof?/ﬂ)r 0- 6-&@%%3&E§?&1ﬁ2ﬂ&§£@?zol oOXY] >

3 ,u,@r%]letgylrbe@é%lﬁﬂs’- yl methyl) - phenoxyl

-benzonitrile, 5- [6-Chloro-2-fluoro-3- (1H pyrazolo

[ 3, 4_:;] {[]ﬁ{ﬁyﬂdnﬁbaziﬂlﬁo&yl( nEt pWwazotdd B Eytidin-3-ylmethyl)-phenoxy]-5-

[ t itril.e. 5

gﬁl%ﬁfoorfl%bg?lf%l-z%lﬁplﬁ’or onet hyl - 2-fl uor o- 3- (1H pyrazol o[ 3

, 4- ] %}(/hr*ui dazin-3- ylnethyl) -phenoxyl -benzonitrile,

3- [ &-(horor vl @ cydlemppyl 2-1lpane- HyHazwragolo[3,4-b]pyridin-3-ylmethyl)-

Lﬁexfbxﬂ-ea/r{zbﬁﬁﬁien: 3-yl met hyl) - phenoxy] - 5-
nmet hyl - benzonitrile, 3- [6-Chloro-2-fluoro-3-

(1H pyrazol o ,4-C ri dazi n-3-yl met hyl ) - phenox -5- ..
10 d T[?‘lﬁi?’é‘ﬁé‘ﬁ??ﬁ%i‘%@ﬁf’f‘}‘?1°é<9‘6o?‘ggwgfﬂ‘iﬁc‘)m§@mlg[%’4‘b]P‘/“dm‘
B 2Arhtitol phenomi sacttsiebeamyhitde, (1H pyrazol o

[3,4-c] pyridazin-3- ylnethyl) -phenoxyl -benzonitrile

21. Q i of , ¢ ai 0

for tds GRoHe: ARG AR s TRl Bl SR lore-
benzanijrisne of clainms 1 to 20 for the manufacture 15

of medi canent for treating an HV infection, or

pr evRn{3. OB A dIB N 3LdME6153-8Rno Phehb AL loroMRSy1 11 HARGazol-7-
le. A pharmaceutical conposition conprising a
14 @F%fﬁ%’ﬁfﬁ'rcal ly effective quantity of a conpound

according to any one of clainms 1 to 20 and at | east
one 8d6{Hremo-EBHao-2it Haryrazdld[¢8nt] pyrdlhn-B4ylmettel)-phenoxy]-5-

i(:lﬂx%%én‘%%nﬁﬁleber ei nbef ore descri bed.

N-{3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl |- 1H-indazol-7-

yl}-methanesulfonamide,

3-[6-Bromo-2-fluoro-3-(7-methoxy-1H-pyrazolo[3,4-c]pyridin-3-ylmethyl)-

phenoxy]-5-chloro-benzonitrile,

3-Difluoromethyl-5-[2-fluoro-6-methyl-3-(1H-pyrazolo[3,4-b] pyridin-3-
ylmethyl)-phenoxy]|-benzonitrile,

3-[3-(7-Amino-1H-pyrazolo[3,4-c]pyridin-3-ylmethyl)-6-bromo-2-fluoro-

phenoxy]-5-chloro-benzonitrile,

3-Chloro-5-[6-chloro-3-(7-chloro-1H-pyrazolo|3,4-c]pyridin-3-ylmethyl)-2-

fluoro-phenoxy|-benzonitrile,

3-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl |- 1H-pyrazolo|3,4-

c|pyridine-7-carbonitrile,
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5-[6-Chloro-3-(7-cyano-1H-pyrazolo|3,4-c]|pyridin-3-ylmethyl)-2-fluoro-
phenoxy]|-isophthalonitrile,

5-[6-Ethyl-2-fluoro-3-(1H-pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]-
isophthalonitrile,

3-Chloro-5-[6-chloro-2-fluoro-3-(1H-pyrazolo|3,4-b] pyridin-3-ylmethyl)-

phenoxy|-benzonitrile,

3-[6-Bromo-2-fluoro-3-(7-methyl-6-0x0-6,7-dihydro-1H-pyrazolo|3,4-b] pyridin-
3-ylmethyl)-phenoxy]-5-chloro-benzonitrile,

3-[6-Bromo-2-fluoro-3-(7-methyl-6-0x0-6,7-dihydro-1H-pyrazolo|3,4-b] pyridin-
3-ylmethyl)-phenoxy]-5-chloro-benzonitrile; TFA salt,

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-c|pyridazin-3-ylmethyl)-phenoxy]-5-

chloro-benzonitrile,

3-[6-Bromo-2-fluoro-3-(6-methyl-7-0x0-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
c|pyridin-3-ylmethyl)-phenoxy]-5-chloro-benzonitrile,

3-[6-Bromo-2-fluoro-3-(6-methyl-7-o0x0-4,5,6,7-tetrahydro-1H-pyrazolo|3,4-
c]pyridin-3-ylmethyl)-phenoxy]-5-chloro-benzonitrile; trifluoroacetate salt,

5-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-

isophthalonitrile; trifluoroacetate salt,

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-b]pyrazin-3-ylmethyl)-phenoxy]-5-

chloro-benzonitrile,

5-[6-Ethyl-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile,

3-Chloro-5-[6-ethyl-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-

phenoxy|-benzonitrile,

3-Chloro-5-[6-cyclopropyl-2-fluoro-3-(1H-pyrazolo|3,4-c| pyridazin-3-ylmethyl)-

phenoxy|-benzonitrile,

5-[6-Cyclopropyl-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile,
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3-Chloro-5-[2-fluoro-6-methoxy-3-(1H-pyrazolo|3,4-c] pyridazin-3-ylmethyl)-

phenoxy|-benzonitrile,

5-[6-Chloro-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile,

5 3-Chloro-5-[6-difluoromethyl-2-fluoro-3-(1H-pyrazolo|3,4-c| pyridazin-3-
ylmethyl)-phenoxy]|-benzonitrile,

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-5-

methyl-benzonitrile,

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-5-

10  difluoromethyl-benzonitrile, or

3-Chloro-5-[2-fluoro-6-methanesulfonyl-3-(1H-pyrazolo|3,4-c|pyridazin-3-
ylmethyl)-phenoxy]|-benzonitrile

21. A compound according to any one of claims 1 to 20 for use as medicament.

22. Use of a compound according to any one of claims 1 to 20 for the manufacture
15  of medicament for treating an HIV infection, or preventing an HIV infection, or treating
AIDS or ARC.

23. A pharmaceutical composition comprising a therapeutically effective quantity of
a compound according to any one of claims 1 to 20 and at least one carrier, excipient or

diluent.

20 24. The invention as hereinbefore described.



