10

15

20

25
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HETEROCYCLI C ANTI VI RAL COMPOUNDS The i nvention rel ates
wo eoovlogossd el d of antiviral therapy and, in parPCTEPZN0§/067274

to non-nucl eosi de reverse transcriptase inhibitors
for treating Human | nmunodef-lei ency Virus (H V-1)
nmedi at ed di seases including AIDS and ARC (Al DS

Casc Rebat ed Conpl ex). The invention provides novel 1H
pyrazo | o[ 3, 4-c] pyri dazi nyl,
1H pyrazol o[ 3, 4- b] pyri di nyl,
1H pyrazol o[ 3, 4-c] pyridinyl and 5 indazolyl conpounds,
phar maceut i It I1S|
compounds, LIQAN I, (M Dsis of
H V-1 nmedi at ed diseases enpl oyi ng sai d conpounds in

nonot herapy or in_cqonbination therapy. The conpounds
The inyentiquerclsicsde fie figld ehwntbirahihstapy end ig partisnlssdo neyapelegyide reverse
transchht4sehinh BYGF {rE F%%l%_rﬁétﬁﬁﬁnﬁﬂdgﬁaen gpb ) P?lr\)s 1 @&ated discases
adm ni'stered ora e Inventionr tes to
includiiﬂgaAH)SJﬁnchRRO/(lMDIS Rdged ppmeiek). The parentncnqbravmes movel 1H-

pyrazqlppi e eﬁvﬁ TNt rsreb LA ine tns'tlnﬂib't ol Aty and

1ndazd'[§1dd0%1%‘{indsd bﬁeﬁ%ﬁt@&twﬂ‘&nﬁﬂb\éﬁf&hh OSmpi gy ﬂl%§e Mﬁunds methods for
het erocycl i ¢ conpounds according to fofmnul a

treatmenteertirepitylaxis @f Ry Inssdiacdisedsts dmpﬂvewmatseld carrsvea@césn

mono@lera[px OL BHSS) A%béﬁ%ﬁ%% EI?%S@ d.g O%ﬁg ts tlh 21?&621 E%}Vlde high

blood Yvie iSO fIHITV -1 Seviehe teastemptdsy ECHRIRTY inBfbitdfsGMhdn@Miministered orally.
i mrunodeficiency 15 syndrone (AIDS), a disease

characterized by the destruction of the i mmune system
The inyantidrcrelaggsity theoficld h€arE4ral ther@ly land wh tphrtetitag rtd anb-nucleoside

suscept i bil.i to opportunistic infec ns. HV .
compguis B BRRLHLY 6 ePRLeh RS0 A4 ¢ uge%:l I Hiegtipe HRG | mediatod
discasey AGE Qﬁ%nﬁ@@?ﬁﬁﬁd%ﬁ nd&d hBdr YR BMRpoimad a&‘%rd?ﬁg ﬁ)’ oA T for

general i zed nphadenopat hy, fever and weight loss. In
treatnmommomwmm iﬁfé}V A enqdaaiid dl@@@es A BSHIrVARferamapdo ying ealé sompounds

pregursors known as gag 20 and gag- pol which
Hlmoﬁpgmﬁp%ge@é@gmgynpﬂgxbﬁphl protease to afford the

prot ease, reverse transcriptase (RT),

The h@l‘?gﬂ) Eiﬂ%hﬁ@d%ﬁ’ feﬂ&fglﬁ?sﬁl?l\aﬁqhg%déﬁtg\%eﬁg[%ﬁt%f{y @Llré?irlﬁﬁl?dﬂaﬁeﬁmency

VI rus core erruption I'S processi ng
syndrgne (&S, 4 hrseame oblarettegreddfy tho destiukction off the irnmuse wstams, particularly

of the ggﬁﬂéﬁ | 'Jg-e a?;tfe% qt Elilﬁlgg[%/tf tg{egp)pgt%rhgﬁt § %ﬁ?&%@%ﬁﬁl\g infection is also
assocﬁtréamlsa rgwsmﬁ%ﬁndraﬁfe AAMEchERIN L MEASY Slch as persistent
stud |ed H V-1 chenot herapy are H V protease and

genergdigedHiynphadenopethyr Enecandpreight. 105(SJ S. G Montaner et
at., Antiretroviral therapy: 'the state of the art,
Bi omed & Phar macot her. 1999 53: 63- 72; R.W Shaf er
In congrpm pyith QthapgrtrasdiysesHtgHTLY srompenggscs poBeigaeaasors known as gag

and gaP q&%&%% %@Jc%gs%d by4hd Gitdl %y\(}ttéﬁle 1 Qﬁ&ﬁgg%é%g)re\te%e transcriptase

e treatne ectlon human i I Cl ency
(RT), ‘endamsclease/mtegrase and mature structural proteins of the virus core. Interruption of

this processing prevents the production of normally infectious virus. Considerable efforts have

been directed towards the control of HIV by inhibition of virally encoded enzymes.

Two enzymes that have been extensively studied for HIV-1 chemotherapy are HIV protease and
HIV reverse transcriptase. (J. S. G. Montaner et al., Antiretroviral therapy: 'the state of the art',

Biomed & Pharmacother. 1999 53:63- 72; R. W. Shafer and D. A. Vuitton, Highly active
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type, Bionmed. & Pharmacother. 1999 53 :73-86; E. De

Cl ercq, New Devel opnents in Anti-H 'V Chenot herap
w@o/08dged. Chem 2001 8:1543-1572) Two gener aPCTERRS®667274

of RTI inhibitors have been identified: nucleoside

reverse transcriptase inhibi-€ers (NRTI) and

non- nucl eosi de reverse 5 transcri ptase inhibitors.

retrovid! i PdrlyWHUNR TCRIRYh@ndua kb igRefi&CRih Dluam aMeuRiRfigesty virus
as a_potenti al tangﬁts for anti-H V-1 chenotherap

type, Zizgne A’thﬂyna &53n73‘§ﬁeEgDe §|lel§ Z\Q?@(Qeveglpmen% in-Anti-HIV
e B2 SO 98 104G, 000 o

been 14€18jfic8 8B:cBA3idcMevehse thdmacrpehde 1ﬂhnt11tdrs (RRTRedhdwion@uickeoside reverse

transc RS ORIN Qe WRIHSTF oy RE AT é@i?@&?&‘ﬁéﬁé e cmerged asa
potentllaﬂ mrgétg rSanfiaht- Ycﬂerﬁ@thb {Jg\glg 3@§a Wﬁ@ i E’ﬁzle% %i’ugs 2004

by B. Crescenzi et al 003/ 035 ubl i shed May
9(1):147; Q@D:BarbeanﬁwwKOp@leeg ﬁa@suzﬂg4 a@rz%émm;\]m‘s@ols Curr. Topics

i Call G I |
wea. EfE T BRaRemoNo Ry RN Fr P Tt KBap e ChaZDPiG Hhg priscor
Dev. mos #\4)Rb.1-40 g N‘Xub@c&ﬂ@ﬂ%'}r&'ﬁ)xfr @yﬂﬂ@cﬁ@mtcﬁﬁb&uﬂﬁdd 19H1bﬁ§rs of HIV-1
onpetitive inhibitors or ternative substrates for

mtegr%ﬂierhalve Reen dagolased brido Cpescenai ghal i WOR00P/EB 207He pulelishpeMay 1, 2003,
[ 15 term nate the chain el ongation
andkﬂ?géggéngaﬁ%ﬂﬁégg%Se transcri ptase has DNA editing
capabllltles whi ch enabl e resistant strains to
NRTIQ%{&ﬁ%retf‘ 8 &H@&Mﬁ@le@ﬁd&édﬁﬂ\} laRfo § Bat 1Mt H€ %hgﬁ)horylated prior to
anal og” and continuing the el ongation. Current
1ntera@[ngnmtlamlrajl RIS e tha\RTtes pandlan a falip hosphiates dlinggorf Md@mpetltlve inhibitors or

e 0oL L (O, SR, (Tt o,

terrnnfatd t$1E cHiif %I@)Wgﬁtﬂﬂl pchel@ 9V PNEEE trﬁﬁ&rlg{als@ﬁisQDNA editing capabilities
i nhi bitors bi nd reversi bl

whichresalla esistant straping i ngrepneethe hIOtCh@dGMNIWéwt@e nucleoside analog and
contlnglgrl%ﬁgéé EISOIH%EQ%% tdgxl?tregﬁ? cfﬁlusﬁ 3’ %g(rig\ggﬂgc %ﬁl\%/ie%dokrpﬁne \(/@ZT),
didand3iireX(de)t zalcitabine NadE ) lstaivﬁﬁﬁd: dﬂ"ﬂ) dymivadinct(Ba0% and ehadeir (PMPA).
i nhi bitors: perspectives for novel therapeutic
conpounds and strategies for treatnent of HV
NNRTIsfasee fishdisoyeeadtin B8N NINRVE gnma@ostai@g@i@t@@sj_which bind reversibly at

- 1442
o nons BT i S op e P R i U fnPhicaigthe shape ofhe
active (shlé\IBFbmkmg gb ?@eﬁrd},@ fafyityo {R HVWBE8kHeRT BC NP AR AN rev@hse
Res. 1998 179; E. d ercaq, New Devel opnent s
transcyiptanaERhibifoys: l@vimmttlwéf@rugpveb&ﬁﬁa@ﬁwtlwpowémnagmqegleSfor

treat ‘z}g}aﬁéﬁﬁo Sclgl dJ %gver%’y .llﬁ\’éeﬁg g p@g 2y ]:199]@8'4?§ 1@212 E De Clercq,

The ro%lbf mmr atcleﬁaﬁafeafpws@mngﬁza@elm@ﬂbz(o@ (NNRTIR)6) tlé\le thbmpg af HIV
structural classes of NNRTIs have bee

lnfectrp&eﬂfffwmége$ ﬂ9?$1 a3l adrd F%t%rli’ﬁ Clegigh ey Hpevelopyas uﬁégfl-Hl v
Chem%gﬁz e@ﬂr%%&:)‘/ g‘j]e;fnoﬁﬂ(ﬁl %J ?j‘?jr@pﬁsz(%gg/al\é/fé)g%g Zhe Emerging Roles of

nevit api ne and 30 delavir
Non- N@ﬁ?lébﬁﬂé@@%r@eﬁ?lﬂl?ldcrzpt@sellnhllb!tairsl iy Avitieineldl fesarg, Pvagwi 200m @1 (1):19-

ounds in vit in vivo , studies
26) Afibep oy or GYREy e e gtper VBT Bdiale Birrdafuilic s edpboratory.
only tfn@e E@ﬁp&ﬁﬁi& BENCEcRTapFiowEd FR ISt @Blap il fawitdnd] RS irdfide and

cl ass
delavirdine.
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specific toxicity. Drug resistance frequently devel ops
wth only a single point nutation in the RT. Wile
W@ ooobiosEs4 on t herapy with NRTIs, Pls and NNRTIBCT/EB2008/667274
many cases, dramatically 5 |lowered viral |oads and
sl owed di sease progression, -8t gnificant therapeutic
problens remain. (R M Qulick, Eur. Soc. din
InitialM GiEWEd & a prdfdsih@ tlasdd eompdQads) (13)irb&ad 19%) o Haies quickly revealed
cocktails are not effective in all patients

the NWRT Erirpegnicg adeverioade diesendreance phfegryigm ddidlisirainicand class-

specife B A B r P P L L R AR R R it hchtion in e

RT. Withecombioiteastbcrapy witb\WR Els, Pisand NNt lades, il heng cases, dramatically
remains a need for.safer drugs with actjvity against :

lowergdhvigl fepd gRESIaNAT SSRAEAFOE B R PR 10?%§|“%r@ fic Bpotsgremain. (R.

M. Gk HEM: Boc. COmMPRRNDBio? anliOhTid 200308 8RE-183) e b @&&ls are not
efficacious H VRT inhibitors however ‘their utility 1s

effective mi ¢légatipptd, peteniealysicvere ailvakd teattions Bfite otduw end Herapigly

ar -l requires c ounds,.t hat rrovi de sustalned,. .
reprodying T, Bl T niSvp SRR EE b oD OGN Bl PR e wild type
proteak®hnd f&@et@@'ﬁ*ﬁﬁs@ﬂ%?s@fTherr@ﬁénﬁim né&etrfed fier dRBes Wth Mtivitd against
X zZ X OA 15 Conmpounds of formula I wherein
wild ty 4nd cepunede QC@Hlmglre@ls@nnEvraltwﬂf HV-1IR2, Xi, X2 and Ar
are as defined in the Sunmary of the Invention have

bee scribed by.J. ;Kennedy-Sm.th .. in U.S. D
Compply gorme Ry oBHDB) b ST kY K B itagyipsyeveistheir utility
is 1imi&Q05y BAfcIMBib %ilaﬁili{i}e. ERYcthR SRR R BAVDYrch & @RGR U that

itsentirety. 20 SUMVARY OF THE I NVENTI ON The present
providersustained highdt el sl dompoongrolomiisiraize dredippgritioityf ©r thel andrgence of
resistartyxllferein: X1 and X2 are independently CHor N, RL is

U5t e or hydrogen: WD 2009/ 080534 PCT/ EP2008/ 067274

-4 R2 is hydrogen, halogen, Cl 6 al kyl, C3 7

cycl oal kyl, Cl-6 hal oal kyl, Cl-6 al koxy, or Cl-6

al kyl sul fonyl; Ar is phenyl IbstTtuted with one to

three groups independently s ted in each occurrence

from 1

Compounds of formula I wherein R? is hydrogen or Cy alkyl and R', R?, X', X? and Ar are as
defined in the Summary of the Invention have been described by J. Kennedy-Smith ef al. in U.S.
Publication No. 20080045511 which was filed August 15, 2007 and which is hereby

incorporated by reference in its entirety.

SUMMARY OF THE INVENTION

The present invention relates to compounds according to formula I wherein:
X' and X? are independently CH or N;

R' is fluorine or hydrogen;
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the group consisting of hydrogen, hal ogen, cyan, Cl.6
al kyl, G 6 al koxy, G 6 haloalkyl and C3_.7 5
weywbosiskyl ; R3 is independently sel ected in eBCIEP2008/067274
occurrence fromthe group consisting o CH2OH
CH2O- C(=0) (CH2)" CO2R4 where#n n is 2 to 5
CH2O C(=0) CH20CH2CO2R4 10 CH2000R5; CH20OC( =0) CHR6NHZ;
R’ is I5(dFédcRbhalegush, Ci SHREPCS O (IR, Bfts halodlirdl Ogenikoxy, Gt G @
al kyl; 15 R5 is hydrogen or Cl_io alkyl, Cl1_10
alkylspoydi kyl , C1_io aminoal kyl, G _3 al kyl ani no-Cl_10
al kyl, C1.3 dial kylam no-Cl1.10 alkyl, C2_io al kenyl,

. 7, cycl.oal kyl., C1.6. al koxy, .Cl-10, am noal koxy, Cl.3
Avis gy | SRR Mo RGP EREPS PR i sraeca el oectimence from
the gr@&ﬁ%isti%ﬂ%%ge@b@ﬂ&%en?Eya%é,r i a1, 63 dlkoRN&N¥lha®alkyl and Cs5

ﬁgrldlnyl ring optionally 1ndependently substituted
cycloalitlh 1 to 3 substituents selected fromthe group
consi sting of halogen, G _io alkyl, C _3 alkoxy, nitro
5. and cyan; 2 s Cl1.6 al kyl. or .the side chain. of a
R is indensrdertly Sleeliin FRFPAFCEWECTGE TP 1P ST aticoRyging @f
i ndependent|y hydrogen, Cl.6 al kyl, Cl_1o am noal kyl,
O__%F%bﬁylanino-CJ 10 al kyl, C1.3 dial kyl am no-C1. 10
al kyl;” orpharmaceutically acceptable salts thereof.
Conmpounds of formula | inhibit H VRT and afford a
met Ko, Ok OE=OpICEN g00IRIWIRRGh & s@absent of  HI V-1
infections and the treatment of AIDS and/or ARC.
Conpounds of the present invention WO 2009/ 080534
PCT/EPo0E006 7 PtH:COsRWherein R3 is as described in
this summary are rapidly and efficiently absorbed into
the(jg' sation and afford high I evels of conpounds
wi t h"potent’ broad spectrumanti-H V-1 activity. The
present invention also relates to conpositions
CoNt@LOIOHD X BRONHNds of fornmula | useful for the
prevention and treatnment of H V-1 infections and the
treatnent. of AIDS and/or ARC. The 5 present invention
furtHeP)Retnst es to conpounds of formula | that are
useful in nonotherapy or conbination therapy with
ot h isviral agents. Figure 1 graphically
exeﬁ%ﬁ?&ﬁé@ﬁ? € results of pharnmacoki netic experinments
conparing the bioavailability of four prodrugs of
Ivisgwﬁ&%gﬁgmyiﬁa§§yoro-3-(1FprrazoIo[3,4-c]pyridazin-3-
yl met hyl ) - phenoxy] - 5- chl or o- benzonitrile (R-73) in
rats and dogs. 10 Figure 2 graphically exenplifies the
R’ is Iyeisedehsor @f,_ palkylrac okiatelliyt, @xpemimvatidyd @Gamialimigotda, alkyl, C;

dialkylamino-C, ¢ alkyl, C,.¢ alkenyl, Cs_; cycloalkyl, C,¢ alkoxy, C;.;o aminoalkoxy, C;_;
alkylamino-C_jo alkoxyl, C;_ dialkylamino-C .19 alkoxy, NR”*R"", phenyl or pyridinyl said
phenyl or pyridinyl ring optionally independently substituted with 1 to 3 substituents selected

from the group consisting of halogen, C;_jo alkyl, C; alkoxy, nitro and cyano;
R®is Cy alkyl or the side chain of a naturally occurring amino acid;

R"* and R are independently hydrogen, Cy alkyl, Ci_jo aminoalkyl, C;_ alkylamino-C;_o
alkyl, C;; dialkylamino-C;_j¢ alkyl; orpharmaceutically acceptable salts thereof.

Compounds of formula I inhibit HIVRT and afford a method for prevention and treatment of

HIV-1 infections and the treatment of AIDS and/or ARC. Compounds of the present invention
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bi oavai l ability of four prodrugs of
3-chl oro-5-[6-chl oro-2-fluoro-3-(1H pyrazol o[ 3, 4-
W@ p@ys@ari n- 3- yl net hyl ) - phenoxy] - benzoni tri | eP(REFBa3/067274
in rats and dogs. Figure 3 provides graphs of the
resul ts of pharnmacokinetic egperiments conparing the
bi oavail ability of a prodrug 1-2 of
Whereﬁl- R@5 sk ABTeriBed rlidistsudrmiakitapyapidt) f{dSefAciehtdy ﬁbsdﬂiéld Aint3-the
Inethyl%@phenoxy -isophthalonitrile (R 77)
cncul%t&nsan THETEbigp dristofepmpennAs vath PafprtEpad wactrun anti-HIV-1 activity.
The plt&iéj[{t Qﬁ%ﬂ‘u@lﬁ £ls& Pélﬁ@§ to d&ﬂig%kl‘ﬁgﬁsscoqlftaﬂﬂh ﬁtﬂis%f i I useful for
spectrum of acti vi nst nut ant tra ns whi c
the pre\&atlsﬂl annt treammemthefdﬂh/o n mferr:tioa& sndlthe Rtatmanh b BATDE &md/ or ARC. The

Effectiv ntiviral thera uire eve| s of
preserf iy catie GRtPRERAES @MU Eq%% felat GMSﬁﬁVJEQ Tpppotherapy or
comblﬁ%xgt%@ﬁﬁy Qfith ABdrshaNiraldeatsns. Unfortunately the
t hese conpounds exhibit limted 20 gastro-intestina
absorption. Secondly, suboptimal physical properties
Figur®df gtdpRicaloypaumpdisics egtresudls of bhirakaltih&iv aptiimpests cb@paring the
coul d be enployed to enhance delivery of the actijve

bloavqlhe%ﬂpémw PRdpegsetBritrseme daflare-T et aerlpligt-elpyridazin-3-
| |
simei TR B AR N PR b g Ot of oot o2

transformation to the active drug substance (A

FigureAQ gﬁ hicallyoetc@ilifies thba%uistoy phﬁh@@@ﬁﬁetmpbﬁhlents b@ﬂlﬁﬁﬁhg the

Produgs have been recently revi ened

bloaveEtabﬂﬁiy ef foar pedrugs pf nhdprerelprcdeo4-Argrod-( 1 staqugkﬁ 4-
. 4: 461- 485;
C]pynémlggﬁg &c}ept ﬁ%xy& bg{%d’nlgr od%&%@ @P%)t? é‘%‘gg@%sm e

erlvatlves for various functional groups and

Flgur&g BRIvERL ofiphl b @8 rida1bes lﬂﬁ‘m%okp HRE P& imbhts %g%_rtge

El sevier Science Publishers, Anersterd D,
bloavacﬂabi\]/lty Phupwadiig k2 ofp- [67hmmo-[2|=ﬂ19)r®él-(|lﬂ -pyRezplo[399F]pyridazin-3-

7. Bi schof berger, Antivira
ylmeté&'? %6§9phﬂial‘1%1%glﬁzl{% Nfagner et al., Med. 30
Res. Rev. 2000 20:417-45). Wil e the metabolic

e <SSP AR FEB SIS APTELL R wins

broad Ispmhtmhasfeﬁtlvﬁ% egadicst imneant Gmnnsjwﬂlchalm aksanb®e other non—nucleomde RT
processe

rate spec em ca
inhibifog, Teedty @E%‘?W qﬁ&@gfﬁﬁ%reé h&ﬁ@avﬁ@gjf {HEpEliva Betsdiont in the blood to

mlnlnﬁ&nﬂH@ 'éﬂl‘é{rgg%]é &fi}e&gt@ﬁ{b%%&y Iﬁﬁ(\/@uﬂa{eﬂ'} {rednQE caﬁpounds exhibit limited
i nherent biologically active but which can

gastropmpteatyoil nalzwajptlofno rSeeouathp|sebéyytanad Ipiaz&adal propexticd |0i &, conﬁ)omnds restrict
f th |0 ti
formub B 88O By Bul? bt T oney oY <ot R BE AR Chgreaiont

have blologlcally | abil e protecting groups linked to a
Ao B o R R i
activityduewhichasrpapablt ofmasrebolhie eumatbﬁhétimdo ithre ztdtnee pmgdaubﬁance (A. Albert,

SelectBie flpichy 'tg}%@t@{i?ﬁﬁl EQ féSelﬁt oung Y. e%f@t@a@%yoﬁeglewed (P.

EttmalydrBr Ul NG A5AERSH. %\64"4'7@1}95 bB@yﬂ(ﬂeW@@ﬁﬂuﬁoﬁr& al., Curr. Drug Metab.
absorption fromthe gastrointestinal tract and

2003 4:#o bt pdd Bundgnrand, Iaﬂslg}wﬁlﬁedlg@s Riair¢veesildde tlgvativeefor various
functzo%Jal g%u%%taln clfleonfuc}zlr Shass inlblels?grn 0 rgcrh%tgis,%. Bundgaard (ed) Elsevier
Science Publishers, Amersterdam 1985; G. M. Pauletti ef al. Adv. Drug Deliv. Rev. 1997 27:235-
256;R. J. Jones and N. Bischofberger, Antiviral Res. 1995 27; 1-15 and C. R. Wagner et al., Med.

Res. Rev. 2000 20:417-45). While the metabolic transformation can catalyzed by specific
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through the G tract requires a D(7.4) greater than
zero. Optim zation of the distribution coefficient
wa@lo®e/081584 however, insure success. The prodr UBCTER2008/067274
have to avoid active efflux transporters in the
enterocyte. Intracellular nmebabolismin the enterocyte
can result in passive 15 transport or active transport
enzyn@b, dftvd hyEtebek,itheadive @bmbbxndesiRgsotRakgdnRtated ben@utpecific
| umen. The prodrug nust al so resist undesired
chemiggl §rpeeasspor mati ons in the bl ood before reachi ng the
target cells or receptors. The quantity D(7.4) refers
he di stri but efficient wherein e
PharmjadSiy{tp P pasab b e oes e R abppishihih BOUFRREH BT ed or no
1nhere|n§bfb Reidadly laorief bt Rdichidin e rhd18o3REE EBt ExdbipRByd@blyAdd or oxidized,
fornms of the 20 conpound (ionized plus unionized) in

in the dggito &1 the biokegipHlisetive eagpr@nds Td/e;cah@@nméeswlf @rodrugs include
compélﬁlgg Eﬂa]tt H{n e,Qtl;lo b g%al O}E a'bﬁ ?;otéctlﬁg %ﬁc;eﬂpg g]ngé;d’] tg)e néﬂl&igﬁlgp%o%fty of the

active@bripbénd: Oﬂ&@[altlbﬁ,t dcghsiofbr bther figupiElid rﬁodﬁ@atﬁinh Sf the parent compound
solvent. Wiile putative prodrugs somet i mes

have tegh pilizad i theripdicsiuedmas wih gRtmAL hyRisAl @mpounds that efficiently
rmwﬂﬁ&ﬂ%ghﬂﬂ@kb qesent in the nolecule, finding a
rodrug rem ns an enpirical exercise. 25 Predictions
regardlng the rate of, and product from in vivo
Factods/liMI6h® b AR bio@Ms abgity ﬁjeh@éilltIWaIréanéB ibh dEot dhe gektRThte@inal tract and
nodi fication of an active conpound produces an
first-paystexerstion g Whengit é?@ull aad theelrdrt (Pptinazationef erngcepilelar absorption

throu%lptgg el tI%QT! r%%lglpéésdl IS( g{%a@e?%a%agerc? nggt%l@aﬁ%ﬁ 8@38 lfli sgrtlb(_}lr‘u)?n

coefﬁcieﬁmioreeﬁ@mh@wém mﬁ@@&ud‘ce@amhe rprdtfru@ﬁfa@\b@bé foesofteattive efflux
pose . challenges if nmultiple pathways |lead to a

transpertaﬁsam fheyentsrogyis: dpbpeallular mﬂtﬂ}v@hsmﬂ% hecratrpgte gan tgpplipn passive
transpgg o B&Wel'fgeﬁl écﬁ{'@f thle n%'EhbHﬂfeeJ} eefﬂﬂﬁ gﬂﬁg ll%Qh@g% lumen. The
exer cl se. eover, evaluati’n inetic
prodrnZ0f st @80 584st RGI4ERE (b@ﬁfaﬁiﬁ%ﬂﬂaltlons n ]:h’ed;kmd bedsreataching the target
1 potential prodrugs is a challenging and costly
cells GEReERWEY. Phar macoki netic results from ani mal nodel s
may be difficult to extrapolate to humans. The obj ect
i n
The ql?efnttwgg %?Q%lﬁgz)k\sfl l%lft gﬁgo ﬁi&e‘ﬂ %8 ndtgl? ?@%%o‘ﬁg Epéa%gﬁos ffered to pH

7.4. Tfliéfdﬁisﬁltﬂﬁdlow cobffidicvt iskhe fatil;hﬁ“tmu&sef tha coentraivns @fikil fytms of the
used herein refers to one or nore of that entity;
compqugd (opiag Iplus ugionizgngh 17 o& thertyorbassiie Leg Dhigdefined s the logarithm
of the QQEHO@HHé’ SyRof ?(;ncll;ﬁt‘?zﬁ{ong BFth%%HRl%"sn%qp‘l% fqﬁ‘Hﬁl?n oﬁé']?ol&eqlrt WE the sum
a" (or "an"), "one or nore", and "at east one'
ofﬂmbenum&dﬂhm&éﬂsﬁamgéaﬁkyﬁheﬁahmntThe phrase "as deflned
herei n above" refers to the broadest definition for
each group as provided in the Summary of the
While|patesiye ipenfiregs somstinies seieetionalli envisignedbasegiavethe chemical

ﬁlIlCtlglllgi) g)?@%&ql{t‘? Mé'nﬁl éﬁ%ﬁgﬁnﬁea#?roérlﬁgsf V\Arlqlllﬂg M §m}§@10§1pex%9cnse

In eac

Predictisps feghitding etitaef anépaidict frdia, anoadesifodebiidstis Gflcd with
rOV|ded in the Summary of .the Invention. The term
uncertag]'gf | 1caldpo dlﬁﬁt}o&.ﬁ%}lﬁ@tl%q&@@&n% @F%jluﬁesr?élaﬁ%qulﬁ H§W o lecular

entity SRS ANl YndleRId Bﬁ}%lcecﬂ’, ALmR%I and biolo gical properties absent in the
parent compound. Regulatory requirements for identification of metabolites may pose
challenges if multiple pathways lead to a plurality of metabolites. Thus, the identification of

prodrugs remains an uncertain and challenging exercise. Moreover, evaluating pharmacokinetic
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ci rcunst ance may, but need not, occur, and that the
description includes instances where the event or
wa@ReessBance occurs and i nstances in which itPCUDEB2008/067274
not. For exanple, "optionally 15 substituted" neans
that the optionally substitufed noi ety may incorporate
a hydrogen or a substituent. Technical and scientific
propeitRf 6Bpatskchl bﬁfdelhgs inavBallchging@an icoglycaaudok y Phureatsioatt results
by one of skill in the art to which the present
from 4%1%1&%1@%5 pay badnsculip f‘é‘é@%‘ﬁ‘ﬁé? Waangef i ned.

Reference is nade herein to various nethodol ogi es and

The o%ct og:ilger ]gl‘ﬁ.gegl %Fﬁtgonglg? Sgwszgdﬁglté%vhcop},pgub&i g}%gl%ods an(‘fl compodsnlons for
the trd@frhdh oPh B5st @ fe@b@mMaphagy incl ude Goodman and

G Il man's The Pharmacol ogi cal Basis of Therapeutics,

10th Ed., MG aw Hi Il Conpanies Inc., New York
The phr2Q0'%)’.or Amy’ it ¢ adaksed harteﬁrﬂe%rstmrd:/amnombﬁﬁﬂfsakiﬁgvfm tample, a

t hgse.of skill can be ut|I|ze in ca s
compNdIBRES t0/PEQE MO CqtidRpads or 1} b?%%%ﬁp@? u%ﬁﬂe terms “a

(or ¢ aﬁﬂat R or &l deng rithed ondVRb bk ahe%{ infcRAGRMaBlyAREih he
i'’ke to which reference are nmade in the Tol 'ow ng
descrlptlon and 25 exanpl es are obtai nable from
The pE:@saTRK Cic fihcdSiitia @Boval it fesSo GiidIad ¥ Seddfilit@oh foASathg@duﬂ 4 provided
this specification, whether in . a trapsitional phra

in the spnymary pethsdeyengpn phthedreadsst dlaim. Ipal ggher é@ﬁwlmse@‘(sgthh follow,
t
SubStl(ﬁ;lggtrS] _v&gﬁg}e}{#nsr#gﬁlesgg{ fac %‘ﬁna ?ﬁ‘lbéécgﬁl%ﬁtpefng ev?t?ncsl"flgrregﬁy bﬂglcﬁﬂr defined retain
the brd)ardeetrd@ﬁettied p$<yvidmyi|rmh|s Slymmatmoﬁthe Iipkenases "havi ng at
| east” or "including at least”. Wen used in the

context of a process, the term "conprising"” neans that
The terie oD RGO ‘BBGSBAlyBET 1 EdiT0En oBARThat 2 gibseqysady described event or

cncunﬁsgadlc? %gaxa ut I}Gg@ﬁ(t)t b@cur ra%ﬁ' %a% (éhe (iﬁ%gﬁptlo%l{{ﬁclﬂ? S 1#1§grlclé9where the

event Gﬂfmmthneé 0 CANPOR] 1h$t®1ﬁt;es ﬁIh@hIcﬁﬁtﬂdoe@ ABP i icR@np IBE@PSionally
hat the conmpound or conpositign includes at |east
Substltursréi RN gﬁnﬁ?@é?tPHP’éaélYo%Ub%Hﬁ% AYEtY My jncarpgratg ahydrogen or a
mﬂmuﬁﬁﬁJUde additional features or conponents. 5 The term
IS used herein to nean approximately, in the

region of, roughly, or around. Wen the term "about”
Technidl MSEEkidrific OHrNGEd BSeM Habe heMHEmRIH CAIMm@1g @nddrbtood by one of

nodi fies that range by extending the boundaries above
skill iy apfeto Gvirigthidic pigsenti igydntipn paBaing enlespetharwisqdafwedr Beference is
made Bgrrgm 5" 1ousargg g&%ol{) %wéj? ecfjmlg&%ﬁgll n&wP rg)ﬁ\[o)fsé/ otaskrlwﬂathé g&' Standard

ue above an W S a vari

refereffe WO sdtfinAforths@iel gl dipinciphs of pairhaich bRy dfchale Goodrnan and
nunerical range for a variable is i,ntended to convey

GﬂmapiﬁaTtheﬁlv@rmmmﬁW Gesiey Theapedict. 0o dEd MﬁGf%P%FP%P@eS Inc.,
New %‘}&gﬂ% 2 z@ﬂ%ftﬁ{a\‘tﬂ% ﬁgﬁélyg /44 &Qﬂhﬁd& ul t%ntggse o-flgklﬁl' can be utilized

IS |n erent | Screte,
n carl\yarg @abltie masenbaventical. Hoorcaery prelfﬁtrﬂagematmaeilm end)fnethbés are described.
neri cal i nclu t he end

ts_ of the ..
Materp freecrd mlcf ﬁv%%}ie tg ay.hlcg TG RFonge PEe eeﬂnl?estﬁﬂwa}ge@?ﬁ?rﬁpﬂon and

examp&Urb BHﬁHﬁbletﬁ’tﬁn\éé‘ﬁlhféMlﬁ s68RcHNRAVShevAsEDdicd. eal
val ue of the nunerical range,

As used in this specification, whether in a transitional phrase or in the body of the claim, the
terms "comprise(s)" and "comprising” are to be interpreted as having an open-ended meaning.
That is, the terms are to be interpreted synonymously with the phrases "having at least" or

"including at least". When used in the context of a process, the term "comprising" means that the
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15 including the end-points of the range. As an
exanpl e, a variable which is described as havi ng
wQ 200008058t ween 0 and 2, can be 0, 1 or 2 for PEYERWOE667274

whi ch are inherently discrete, and can be 0.0, 0.1,

0.01, 0.001, or any other re& value for variables

which are inherently continuous. It will be understood
procedshadludRat fukyjteetecited wbps; buttmepiprids ddditiod 8tcpn Wehiéd @¥ed in the

is adm ni stered need not suffer froma specific
context o g rampeunt et @mpepiderdhe tgi@ "computingsmetnstthat the compound or
compdsﬂYoqﬂh&lgaesr%Xe h% Qec?tgﬁnf&'u?r%§&e& Qll;][¥,|]:5’i)1@ Ha?%hslo%lclude additional

prior to any evelo nment o ms. The term
f@um%SMBmameumns therapeutlcally , and pernutations of

these terns are used to enconpass therapeutic,

pal liative as well as prophylactic uses. Hence, as
The tergechbRet’ ds wsedhprein foemedmppporxiapichy imthe nggiomet, squhlyo g around.

When tﬁe teg%a%o 'e Llllgédl’] Prco V{ ﬁXt?(th A8 nﬁﬂ%ﬁ&{l rgl%e{t%(]&%fgés{][ﬁag range by

extendlmg/aﬁtboaﬁddms ab@%mnadmw e Ql[lﬁﬁrlcﬁsvaﬁﬁﬂ"@éi rf@ﬁh tIﬁ gbfgal, the term
tons of an individual 25 receiving no
aboutadwﬁdmea@ fomodifipa fumggical yplug @b@ve(aélddvelowhe SFaz'L%d vajge by a
variandd oPSodfet ) occurs nore than one time in an constituent
or in ‘any fornula depicting and describing conpounds
enpl oyed or clained in the present invention, its

As us@ERdréin} the Recati®6tla MGREHAERAGEe K5t a VAEIRPIR ﬁﬁﬁi‘f@nd@éﬂ td &chvey that the
definition at every other occurrence.

Al s
inventgginisi b Paakcedtwithiihs tviaxigld e equad fripmor ofthe V%lmsegltlan ¢hat range. Thus,

o REREESAUN &S0 SRR UE 195 o

numeﬁqallf’mﬂgs in¢ludiag thdenrdepint@lof ehehomet. Stmilarlt fomr Vakiabldgvhich is
bond each refer to the point of attachnment of a
inheront|y epRtERARS. dhoasiable @ ﬂ?é edeH éprpparcahisilug §f the npmerigad gange,

1nclud‘ﬁ{)§ b %n@%ﬁ%ﬁh@lﬁﬁé@ A:éqan éxtanfpfl"e 3 vRALble whitthSis Fés%flged as having

R4 ="5"1t Is contenp
valueg Mem{batdiei ican be Onk odésﬁmrmabeldehwhfehrarmjaetbetlﬁﬁysambe and can be

0.0, Otlg%i)g;(gg(f h?){rn g&?(lptwr nreﬁlla\fea&ﬂntlgg,yﬂ nat f a} are in erentl?r continuous.

"aryl al kyl het erocycl yl , "al kyl car bonyl ,
It will b%ll}éﬁégf%loh)ﬁlla%t %heagﬁg*e'éf 5 \Jxlﬂlgﬁa cmf ndhﬁ thé {n%nt?onkix |adm InTstered need

OVVI ng ano

not suffbhﬁﬁlfj(ﬂ aadeMﬁc ’craﬁﬁla’u&‘l ytdfeOKMaédg yhe conﬁﬂﬂiuﬁds Sf th@ lrﬁiﬁdtﬁtdl i@y be
efer to an group, as_defined above,

admmé%@@ PW@%‘&Ct\}ﬁaﬂﬁ’ Rﬂ*ﬂi te any drycloppisnt ?ﬁ%’ﬁt@o@%l%t@@l ftheyapeutic”,
”theraggﬁlcgrﬁy'?tdﬁ@g Ek F}Ia{hleéle AR EQUB. eﬁgwgass ftl%'fapeutlc palliative
xanple pheny a y

, refers to an al
as We]lh aypnoghydmetidlcsﬂ \Henpdnelﬂyabedshﬁb&m byu'Breating am:ilelvlaltnsg the symptoms" is

Iudes benz henyl et hy and bip
meantgl YR TYER ‘féyrmf Pfsr%?fsag@@ SYgRRiRmS ﬂgﬁﬁeﬁ@d%ﬁﬂa% Vi @
cornp(ﬁinlﬂwf FE MOcridATab boSHdninistyQr Qé(ycﬁhﬂ%)féd to th@&JHSt8 s of an individual
-hydroxyet hyl, 2-hydroxypropyl,

Kmenmgxmwﬂmbﬂ¢m@nﬁymmn2 nethylpropyl 2- hydr oxybut yl ,

2, 3-di hydr oxybutyl, 2- (hydroxynethyl)

3- hydr.oxypropy| , @nd so forth. Accordingly, as used 15
Whengay éfF“Habl? E?eg é R Koy HER prours @Oa%@an £B° Hwejipan gonstituent or in

any fo?fﬁgﬁte(fepﬁimg Ghe H&@hﬁi}[lk cgﬁlﬂHﬁﬁiS%ﬁ{ﬂl&%g R elafed in the present invention,

its definition on each occurrence is independent of its definition at every other occurrence. Also,
combinations of substituents and/or variables are permissible only if such compounds result in

stable compounds.
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The term-(ar)al kyl refers to either an unsubstituted
al kyl or an aral kyl group. The term (hetero)aryl or
w@ bevpsrsyd refers to either an aryl or a het er PEr/gP2008/067274
group. R3 N-N RL XI XZ Ar z In one enbodi nent of
the present invention there-Ps provided a conpound
according to formula I 20 wherein R, R2, R3, R4, Rs,
The sﬁﬁbo IRTe, at BYdend AT a b¥ind oX2 -amd N dadven tsowhdiid tmd caelt Rifdt to the point

ove and. pharmaceutically acceptable salts thereof
of attaphmsntég@ofhﬂct@ﬁﬁlo%rph@m other ¢hmigal B0isty tq the éert phherprlpgile of which

it Srt PRV gle npound according to fornula | wherein

! 1sa;3< 1{2%1‘3 gxa'qns&@ . Substituent definitions in this
and the follow ng enbodinents which are not
specifically limted in the description of ¢he

enbodi mept retgi n the WO 2009080534 PCI{ EBROQ&L067274
-10 brodde N_(c%@reglq@m@ ryNof
I nventio Furghernore al | enbodi

pharmaceutically acceptable salts of the conpounds of

formula I. In a third enbodi nent of the present
It is coiMBhicdMhdt MRS & finkiddls QuiEBEd fere Cﬁuwaﬁkﬁ@&%r}aﬂﬁ Ghemically-
formula | wherein X1 is N, X2 is i s phenyl

y
relevagigsgrbinations, swck hs tlw@ﬁrgﬂbyiprsfl,f’ h‘h@p@hﬁléﬁﬁerqar:é & serddkglgeterocyclyl,”
h QgguUrr consistin
alkylﬁarPonq g(ya tgnL al odl yﬂpe R H§ylf I 5f(}%)slre (ci) 54 Sl(]ifﬁx
followRdg arfotﬁdﬂt@ﬁt asl 11'f ‘fphﬁhilblﬁygf OLthydXghikYl, ’ngnsﬂﬂcs 1nt(>1hded to refer to an
Cl 120- (CH2)" CO2R4 wherein n is ﬁ%
alkyl gropp a9 ﬁsﬁnwomhemg sepstityied Wlthnong tp 6\&9 ﬂﬂbsgﬁa@a@s pied from the

e G AEIPRFRSIL UL 0 KSR, 9y 9% BN oy

having enq)tbetwy)lphsmbhsmbsttma@tk wad thus mhgimbmzyl miepdettiginend/biphenyl. An

sel ec In each occuyrrence from roup, consi st | "
“alkylgmingg Eelﬁ on &fahetng g OH%F%QTWFY R0y WOSTHGY. o Htroxyalkyl
1nclud@§‘§ h%dx§et9]12 @&Gro%{a%ﬁ -(ERB4ymBhy 5- 22meﬂh5}1p?01;}}lfi Hydroxybutyl

I ment of the present invention there i s provid
2,3- dlhythfomhbm;de élmdmwnmghyl); 3- hydmnylpaoplyl whé se rfcvrthX1A¢®rdilnglx2as used

herelngﬁlg&:Hfg} Q{yéir%?’gwgzl’dl g]% to é{éﬁge subset of heteroalkyl groups defined below.

The te@da@yaticydirdbid@b @maﬁlunah@ﬁwkedm lio% ah bthPEd ordBP. IThe term
bro%) chloro or Cl1.6 alkyl; R3 |ys sel ect e}ggoﬁ3

(hetergyapbog(reOprytrefyrs t@@ﬁlrrm anseyler pdieterqagyl2roym a si xt h
enbodi ment of the present invention there is provided
a conpound according to fornmula || wherein X1 and X2
are N. In a seventh enbodi nent gﬁ‘the present
invention there is provided g~tonmpound according to

In one embodiment of the present invention there is provided a compound according to formula I
wherein RY, R%, R, RY, R°, R®, R™, R™, Ar, X!, X* and n are as defined herein above and

pharmaceutically acceptable salts thereof.

In a second embodiment of the present invention there is provided a compound according to
formula I wherein X" is N; X? is CH . Substituent definitions in this and the following

embodiments which are not specifically limited in the description of the embodiment retain the
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formula | wherein X1 and X2 are N, Ar is phenyl
substituted with two groups i ndependently 20 sel ected
WO noogasis3occurrence fromthe group consisting PET/EP2008/067274

hal ogen, cyan and Cl.6 haloalkyl; Rl is fluoro; and
R3 is selected fromthe grould-consisting of. (i)
CH2O- (=0 (CH2) " CO2R4 wherein n is 2 to 5, (ii)

broad &P Mafinahid thd Sirnaf(FhKmvehtiord Rirgltmornilalé sfbdédiments
of the present invention there is provided a conpound

mcluds@@%frr%ﬂCﬁ@thaBy apesprabicasalts phbe sprpsundspd formudg B N Ar i s
phenyl substltuted W th tmo gr oups |ndependently 25

Ina (S Ie t |t % ch occurrenc Fromthed coqﬁ%stl
5’8?41 0 @?rPr%ﬁ‘?B eyt é ?{SPWTPVI a C MPPYI{FGOT
formulaSI @h@@n@( SON; &2 CHOWERY phéhyll Subdtitutdl WitRkké Broups independently

enbodi nent of the present i nvention there is provided
sclected woeaplooerargeeciranibe goup torsiting of helagers crankiand g oxmloalkyl; R' is

ﬂuoroaﬁf%#%ls’%re]gctgggrﬁgn %h g\@]ﬂoo o%h tl%éjb% &gﬁdQOg(S ZP)(CHZ),,COZR wherein n

152toECEDEBHQQ&DRSZ&M4@u}@ﬁiﬁméno 5-di f | uor onet hyl - phenyl ;
R is fluoro; R2 is chloro, bronmo or Cl1.6 alkyl; R3 is
CH2O (=0 (CH2)" CO2R4 and nis 2 to 5. In a tenth
Inaﬁem@@mMNshnmmbfﬂNQﬂgmesbn@nanbmtﬁwmovﬁed@cb@m@mkan@@hgto

formugar]gﬁzggg%&g- 13 g\f ﬁgdi EBF?HNE 133&*1‘81?66(1 Wl%tl do fg{o%pms mlagpendently

selectm%é@o&cﬁn@ﬁmrﬁtﬁég@h @dsxssmﬁngwﬁ%g&ﬁ@%w)anadll6ufaro<au<y1 R'is
benzyl ] - pyrazol of 3, 4- pyridin-l-ylmethyl} ester;

fluorogpeb R iSCEG-G(=O)( H2)nC02 Tnis 2.
nono-{ 3-[ 4- brono- 3- ( 3, 5- dlcyano phenoxy) - 2- f | uor o- benz

Ina ﬁéh H{i]%%e%% ggthg %ré‘éer?t] 13 rntlgh ere lp?‘os\tzlgé/cl ; coensﬁt)oeund according to

formulPN@hdr3ml ¥ RN NB-i3 B Aan Qr'50dieydn% q{h@nﬂh %ﬁ?&&‘a S2cy5h619f1éhyl or 3-
-benzyl '] - pyrazol o] 3, 4- c]pyrlda2|n -yl

cyanogstligluoroBuatieylmhendcRd is ﬂuoro R2 is bromo, chloro or C1 % alkyl R? is selected
gl r 5 dlcyano phenoxy) - 2- f | uor o- benz
CHZO%?%@%%E)(F@Z [aél,défl-lg §?r| dazin-1-ylnmethyl} ester;

Succi ni ¢ aci d nono-

Ina s&t:fil e{nﬁ‘bo‘ﬂ%@ﬁt%’fﬁréﬁﬁé‘eﬁi ﬁi’l%’ntﬁ) GHER Q? ]91]3@1?192{ ﬁ)cpﬁpgh&%cgom to

pyrazol o pyridazin este
formu&-[vﬂlhﬁbmr?ﬁ Sd(8> ahMNor o- 5- cyano- phenoxy) 2-fl uoro-benzy
|']-pyrazol of 3, 4-c] pyri dazi ne-1- carboxylic acid mnethyl

ester; Pentanedioic acid . . . .
In a sqygpih-cuiopliment efter¢sgniciny et ignsherg drpyopided s RYmpourd ageerding to

formulg DX PRk Ot 1S bR SRR Y TRAG Ychp§ RlGhéncenty

selecté?d inZabli 060 Bnd3frehlties @robp cy@mﬂg be nelsydn, 2yddoumd G hemamylkyl; R' is

(f gazolo 20 [3,4-c]pyridazin ¥j net hyl ester; 4 .
ﬂuoro ¢ ) é RPE gteéfrﬁ)éqﬂx)ﬂg_rwm]étl%@%(l) HzO-Ce/ZO)(CHz)nCOzR wherein n

is 2 toﬁ’ h{l) @H%@Of{i(a'ﬁd,cﬁ 1PC6L(§R@)/3”° phenoxy) - 2- f | uor o- benzy

In a eighth embodiment of the present invention there is provided a compound according to
formula I wherein X" and X* are N; Ar is phenyl substituted with two groups independently
selected in each occurrence from the group consisting of halogen, cyano and C, haloalkyl; R" is

fluoro; R* is CH,0-C(=0)(CH,),CO.R*; n is 2.

In a ninth embodiment of the present invention there is provided a compound according to

formula T wherein X' and X? are N; Ar is 3,5-dicyano-phenyl, 3-chloro-5-cyano-phenyl or 3-
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pyrazol o[ 3, 4-c] pyri dazi n-1-yl net hyl ester;
{3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benz

wQ kjoosgusarol o [ 3, 4-c] pyridazin- | - PCT/EP2008/067274
yl met hoxycar bonyl net hoxy}-acetic acid; WO 2009/ 080534
PCT/ EP2008/ 067274 -12 -11-

3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
cyanol3-diyio ety {phedylc Ry flidbad; Rets chloro, basrhe sy Ci galagl; ®* is CH,O-

ethyl ester;
(X:OﬁgTéhﬁFbﬁomgiﬁgi%ﬁﬁ%ro-5-cyano-phenoxy)-2-f|uoro-benzy

I']- pyrazolo [ 3, 4- c]pyridazine- I - carboxylic acid

r est 5 Succi
tn o e i meenl et P pruitss e bubissoisie t
formulayl s]eidayerdmh%e drdufcsdspyihg dazi n-1 -yl met hyl } ester;,
3-[ 4- Br ono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
| ]-pyrazolo [3,4-c]pyridazine- | - carboxylic acid
Succiidle dtidednpl 87 AroinorB{ Irghlort-byelamesplenp x Pehflacedbonizyl |-pyrazolo[ 3,4-

.aci
'mpy“aﬁhgy?%ﬂﬁﬂ}éﬂ?ﬁro-3-(3-ch|oro-5-cyano-phenoxy)-2-f|uor
o- benzyl]- 10 pyrazol o[ 3, 4-c] pyri dazi n-1-yl net hyl }

.est er; X iG :
succifE G0 ol A PEPERGS- 200 Srfcgmao shepmn 2 ey Sorzaio
[3,4-bipeiiyi JylmpiyB zeled] 3, 4- c] pyri dazi n-1-yl methyl } ester;
3-[3-(1-Acetyl -1 H pyrazol o
[ 3, 4-c] pyridazi n-3-yl met hyl ) - 6- bronop- 2-f | uor o- phenoxy]
Succinig acit ngmo- { behbkoniot 3 3-ehlots 5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[ 3,4-

.3- { 6-Br.onp- 2- uoro 3-[1-(pyridine-3-carbonyl)-1H pyra
dpyﬂé%%ﬁﬂ@?Tg@?éf?‘EHZ|n 3-yl net hyl | -
phenoxy} - 5- chl or o- benzoni trile

3= [ 6- f I
Succnfl% Lg@ﬁ%&?{%l’aﬁg)ﬂg% %35 dI}]c ?(9 gh’é%&i&f—]@'&cpgéﬁgﬂ IRrazolo
[&4whhkﬂaﬁnhewnmﬂhﬂyém@‘
3-[ 4- Brono- 3- ( 3-chl or o- 5- cyano- phenoxy) - 2-f | uor o- benzy
]-pyrazolo [3, yridine- | - 20 carboxylic acid
Su0011(1gagd1mgjloe{}1£/1 ghltp@tigg} chipfog&-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo [3,4-
. chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
dpyﬂaTLnl razo 3ﬁ(%§ﬁ b] pyridine- | - carboxylic acid
(2-am no- ethyl) am de; Phosphoric acid
3-[4- H’feﬁle i-fix-hﬂoﬂ%f%%n% ﬂlén&ivl)%ﬂuoﬁo%ﬁm] Bﬁ%ﬁ% )4- 8{@&&!9&& 1-
benzyl]- pyrazol of pyr i di n-1-yl net hyl
cmboaﬂ@aCMGm@©99ﬁ830534 PCT/ EP2008/ 067274 -13 Phosphoric
acid
{3-[4-br ( 3-chl or o- 5- cyano- phenox % 2-fluoro
Pentanqé&xczmi m%lyr%%zwrlefpmﬁ SE ﬁy?ﬁw%fy%mjpfvp%t)r% yorgdhegeyll-

pyrazolo[3,4-c]pyridazin-1-ylmethyl} ester;

Acetic acid 3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo
[3,4-c]pyridazin-1-ylmethyl ester;

(S)-2-Amino-3-methyl-butyric acid 3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-
pyrazolo[3,4-c]pyridazin-1-ylmethyl ester;

{3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-c]pyridazin-1-

ylmethoxycarbonylmethoxy}-acetic acid;
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In an el eventh enbodi nent of the present invention
there is provided a nethod for treating an H V-1
WO pd0eo8G56H, or preventing an H V-1 infection, BCT/EP2008/067274

treating AIDS or ARC, conprising 5 adm nistering to a

host in need thereof a theralfeutically effective

anount of a conpound according to fornmula I wherein
3-[4-BrRomoR2(3-HeroRs cydo -phdfoxyRPatludié thenAfl]-pyiazo X3, a8 b yrid adige- 1 -

as. defined herein above. In an twelfth enbodi nent of
carboxylig asidedtByitestchvent i on there is provi ded a method for

treating an H V-1 infection, preventing an H V-1

(-t P SR+ e o - neue e BB S e fiddAne. -
carboXyIRra@RENSpregH leyteef f ective anmount of at |east one
conpound se ected fromthe group consisting of HV
protease inhibitors, nucleoside reverse transcriptase
Succininbéibdintatos{3- [ﬂemlmme?. -E)Sidibyanephesmey f-2-dlusor-botzg @yrazolo
h}hlb i.t %7 |nhh$rase inhibitor, CCR5 antagonists and
[3.4-c 3?@?”? STIBtY NS or s and a conpound according to
formula | wherein R, R2 R3, R4, R5, Re, R7a R7b,

h [4'% tee3nf>$ﬁ01%ﬁgo¥1anrorep ezﬁh Oerrgebs?er%q P \%(Zeon ﬁ g?%zq&'l'

carboxygicfacavi- d&ﬁbtﬁylﬂfﬁhb(-)ﬂnfedfylieﬂ@aét’,tﬂg an H V-1 infection,

preventing an H V-1 infection, or treating A DS or

ARC, conprising co- admnistering to a host in need
Pentanddene afid andnhe{r3akéle¢h1¢roa3 (3ycldéroe tyane-rwnernt) - 2efluab-Heeadt-

n C und s d romthe group consisting of

pw%”ﬁ?@%%ﬁﬁ&ﬁ@?“?AH$Gﬁ%Wﬁ’ %i danosi ne, zal cit abi ne,

stavudi ne, entricibine, abacavir, tenofovir,

l 13-8€ r i

Hoxu IR LS B ARY 6.5 AEl AL L Do RLAGK) o o By
pyraz@ofd;enpyridaziat adanthyl jrester] opi navi r, enfUV|rt|de

maravi roc and raltegravin al ong with a conpound

according to fornmula | wherein ., R2, R3, R4,
3-[3-(Re\cert 1H-pyRats lo[Ap4-cIxiyridaem- éryélrnnthaﬂr)é bromge?-liexd- M@nem 5-chloro-

e. In an fourteenth embodi ment of the pr esent

benzoﬁ%\?l\éhtl on there is provided a nethod for inhibiting

H VRT in a host infected wth H V-1 conprising
3-{6- B&%Hloni $luEFd- ﬁ‘ﬂl Yﬁ)yrﬁn{bgﬁt:aﬂbanﬁ? eH- ﬁﬁﬂo‘f&[@ 4ac]g§r1dazm 3-ylmethyl]-

t herapeutically “effective anount a conp
phenoaycoradiiang-beazongrifeul a | wherein R, R2, R3 R4 R5,

R6 R7 a, R7b, Ar, Xi, X2 and n are as defined herei n

ove. In an flfteenth enbodi nent of the present
3-[6- Brﬂmer{%rﬂww%@r@owyrpﬂ éﬁrmama\o[ﬁé*rﬂ@mr@a@rrn-?wﬁnﬁhﬂ)w@enoxy] 5-
chloro"%e\é%m't#[[\ oa host infected with H V-1 wherein said H VRT
has at [east one nutation conpared to wild type H VRT

conprising admnistering to a host in need thereof a
3-[4-Brb @b et 161 5-¥yh0- @@ﬁ&é;@&oﬁ&ﬁo%&ﬁ%%%@@mzfpyﬂd% 1-

ef fective anount of conpound according to formila
carbom@raéldr(mmmmthyﬂ?(smeml ampgle; R6, R7a, R7b, Ar, X, x2

and n are as defined herein above. In an sixteenth

54 E5ORB b -SSR i QReror oy gt b T e

carboI¥- aéld’@eefn%h&eﬁﬁﬂl)darﬁ“dym has at |east one nutation
conpar ed

Phosphoric acid mono- {3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-
pyrazolo[3,4-b]pyridin-1-ylmethyl} ester; and,



10

15

20

25

5towld type H VRT and which exhibits reduced
sensitivity to nevirapine, delaviradine, efavirenz,
W@R@9msesavi ri ne conprising admnistering to a POBFEP1008/067274

need thereof a therapeutically effective anmount of a

conpound according to fornmutB-1 wherein R, R2, R3,

R4, R5, R6, R7a, R7b, Ar, Xi, X2 and n are as defined
Phosph@tﬁceiidid aloou (3 - Urbrams SvEntigeddt o piib qthicA®aY - 20fludrbeenzyl]-

esent inventiaon there is provided a pharnmaceutica

PYTaZOLIOBC‘bﬁh’d%lFiW%ﬂ YosiwHisssHg a conpound according to

fornula | and at | east one pharmaceutically
inan S50} %h8 SB0 Rl B3 e e S g 8 Br ruin
HIV- DindR66L br Padichsing @t ML 16 focTHN Q¥ dlegitlg ANYSIbPARD 8mprising

resi due contalnlngpl to 10 carbon atoms. The term

adminigtesigerto 4l heyt in ngethireeest a tharangngeally obfectiyeasrariay o€ ngpmpound
0 r.esi ontaiAi Hg @ B7C b
acoord MG IPRRGPRT, MRILHE RIRE RY 1 KP RICASTRT X fiff are o defined
hereincipapesed of 1 to 10 carbons. Exanples of al kyl groups
include, but are not limted to, |ower alkyl groups
i ncl ude nethyl, ethyl, propyl, i-propyl, n-butyl,
In an uweﬂﬁh gzmbodmiguﬂ; (yflthe plresqm; m\yhtlon thorsen pydwdqdeaotp@itho@l lfor treating an

mrv- 1§ 1B 37 AP eyttt B7 ofe Rty colnprising co-

admin1dedreipyth fal HoW in ne€d therddy & r‘tmy@h{iwuy effeliive drfounbemdesht bie
refer to an al kyl group, defi ned above, being

compaggseleetgd dm thg gmltmcoaaﬁlétmg)ow}y Brobenss tnhdioss, sufleetidareverse
transcéé%ﬁgbﬁg&)m%% ﬁ&n—ﬁ&ﬁ%aﬂ&%&%}é {e}%ﬁ?ﬁ%tg gHrbngﬁRﬁlﬁ?\gfr%re inhibitor,

CCRSVd’m&[gehﬁtsa'ndIviaamsbﬁﬁiyﬁlbitcﬁﬁ lafidh compouridactSrdaig todbiyll€N & herein
Jadi cal _as.defingd hergein Mﬁth he understandlng t hat
R', Ry, e, Bi.(RicRnelRt> Roi A 5 X rd npaﬁeﬁweaﬁq@w CHR8t ARy | |

be on the aIkerne radi cal . Exanples of arylalkyl

In an e:ec Cl u g%;’lﬁrﬁsreB{)gplven herg H%%o%@rz? eﬁ%d fOB Freating an
HIV-1 ﬁf@h&‘i dpre@hﬁngén HIVEr piRetien, ¢itfBalidl AYDS¥E ARC, BombSisiaf co-
aryl cal. An alkylanlnoalkyl s an al kyl group

admlnpﬁévi%go adwgst ingcedvdicrgiok ¢ ﬁ]@pmmgtlgqﬂysqffeptymrgount of at least one
compoj.{_r%l%afgxt)éalﬁ%t glil&llf c?)ﬁl§1at%1£g ;A%y alelhdllile dldan?sme zalcitabine,

roxypropy
stavuddnd) )édﬁﬁowlblﬂt aUacaVZr,, Bend Fdwid e faxir b, W:Vlra%n(el;‘l &dﬁﬂi@[ﬁl@ teh’ﬁifﬁlne
3- . hydroxypr and so forth. Accordingly, as used

saqul%lrelilwna% éle{fglﬁw, "RG ARGk ARGV, dtagpdayir ¢ 9P pfuyrtide,

mafa@&t%?%é%%% p%%%b%%%&%@@ R RER REAI L Wiy R B R R

R®, RAR'URY, Aendi X’ dehotesasalefinedhhenin abavar at ed | i near
hydrocarbon radical of 1 to 10 carbon atons (e.q.
% or a branched saturated divalent h dr ocar bon o
In an jogetpeih cabodimest afthe praseys Anventen theee iy provi ethpd for inhibiting

HIVR;T%?@C%{;%%WM ¥ c%ﬁﬁ)(ﬁ%g%dw 1? %eﬁ@%{oce?ﬁoe g in i %19 cof a

ern ) ences
therapamtlcaﬂl!@eﬁeﬁevegarnmt af zEchﬁlbomhtitaaCdTﬂﬂlgtt@ fdrhﬁlleSHWBeI’émERb R, R, RY,
Examles, of_jal kyl ene rad| i ncl yde, but are not
R, R Ry tRG 4B X ¥t H?/‘f BRE ased(e ih%r,em P¥DYI ene,
2- et hyl - propylene 1, 1 dlnethyl et hyl ene,
In an P ﬁle lhegr%bocg Itlthc}/fJ the 1yesent iiivention there is provided a method for inhibiting
HIVRT in a host infected with HIV-1 wherein said HIVRT has at least one mutation compared

to wild type HIVRT comprising administering to a host in need thereof a therapeutically
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The term "al kenyl " as used herein denotes an
unsubstituted hydrocarbon chain radical having from2
W 2002081534 bon at ons havi ng one or two ol efi ni cPCDEP1068/067274
bonds [preferably one olefinic double bond]. C2-10
al kenyl " as used herein refelds to an al kenyl conposed
of 2 to 10 carbons. 10 Exanples are vinyl,
effectﬁie RAPANYA a coznpunp eevokdif@td fohjnulrt whdeih ®IyR: (R ®&'yR), R®, R R,
he, term "cycl oal kyl " as used herein denotes a
Ar, Xsa?f Lﬂnét"eﬁe@%tﬁ%@%ﬂqeén #b9Y§- containing 3 to 8 carbon
atons, i.e. cyclopropyl cyclobutyl cycl opentyl,

In an %%8?%5 Cppaine? HLRE Pheke thvaliph RS é'pswié%@gm?fhfor inhibiting

HIVRIGAR®SEUnRted With ﬁlm rRIRRASIN isid tHI/ R T B s €346t drfe rhiktBGon compared
15 The term "hal oal kyl" as used herein denotes a

to wild tipe dHdRelansk which aehbits redusad seniijyitigioduyirarine. distaviiadine,
efav1r&ngr?d %Wanrlr? ebco%‘%{)rﬁ ng ad%{lnlg%iigﬁgc?/ g égsg grp Ié@etdQHa‘egfr aetherapeutically

effective hhieQntoset dﬂ))ﬁhpouild akdoadinges fyhulad-biesnmret Ry R}, R R’, RS, R™ R”",
domet hyl , dlfluoronethyl trifluoronethyl,
Ar, Xt X i dr 5Rat Asfnederain shket hyl , triiodonet hyl,

1- fluoroethyl 1- chloroethyl 1 bronDethyI,

1-i0d roeth roet hyl. .
ina s RORE S iRl B s BREP Bt pgharmaceuica
compé’mt Ipd&h}frﬁﬂﬁgl a @mpbudd dcdordihg UfoR@l N and B Rabt® @ pharmaceutically
as used herein nmeans an -0-al kyl group,
accep‘f\ﬁh]@rcémﬁfaaqxl‘émleﬁt or dduahef i ned above such as met hoxy,
ethoxy, n- pr opyl oxy, |-propyloxy, n- but yl oxy,

The tquC %B%'h” g ﬁ(ipﬁ:rqnsc]& g an ﬁe nt crhegpk B%ét\{eléigc%@e sptpiated; ponovalent

hydro &858 R3idae c@ﬂtglﬁﬁﬁé 1 ﬁrl@l&r%ntéﬂorﬁs "he\W&n “%‘!WII alk)gf’ Qb t8Sa straight
previ ously defined. "Cl-10 al koxy" as used herein

or brangfed mbalncklyd@@aldvnn Gsaducyconiafenei o akdpdn ponG1-'Coo atkd" as used

l.sul fonyl "..and."aryl sul.fonyl " ed herei

herem&gf%% tg if]érrl 88'151p8§e¥if0(§ Il ?}ﬁ qg ca@% Iﬁﬁe(?izal]lﬂﬁ Erqups 1nclude but are
not lirdkd@/to, BivcREKl1 SrBERLREME ittt daﬂ@h kp&bpﬁnzdpl@byﬂ ndubyl @Sbutyl t-butyl

defi ned herein. term " hal ogen” hal 0" as used
or pendy BPRENEE Ao PENth ﬁlPPFﬁé hﬁ‘@ﬁrloarﬁdr%ﬁtylbr omine, or iodine.

WO 2009/ 080534 PCT/ EP2008/ 067274 -16 The term' cyano

used einrefers_to carbon |inked to a

When%@ﬂ tgrpy ?@V by, asia S@fftlx follpsiae spEher S i PB@HYE@E

“hydré‘x;)%ﬁcgggﬂgi l\fb 1f1€ef1§éd5totrgfr%@%og arpd{%(l 'é}gaﬁpd ad B&iHc8BBve, being substituted

with ohd nmtwmﬁnmuoms R@Abctechﬁomsib@l oilner gricpificellenamed group. Thus, for

examE g BT U et Rk i O aTE0E Rhett] SRR e isan

alkyleA® thdadak ¥d deFnRd Asreievith @k \RIERdMding@hatitRe atdeimant Iﬁﬁht o®$he
used herein refers to an am noal kyl wherei n al ky

phenygikyl gnoigty will bglorythe alylgae gicgl. aEwmplesasf a@ﬁé’éth@ﬂ@uah “nolude, but

! Ky "

v L 9 g AL AR RO B B g o

interpftdydiiierly gxc@pPRCioah aiyhSadidal. eAndalksrmhﬁn@akﬁ’om azmtablfgﬂ,group having
the al kyl ene can be |inear, 9 2 or branched,

one toetwg alkyl%(r@w@ gduﬁl)tuents Hydroxyalky 1ncludes hydroxyethyl 2-hydroxypropyl,

1-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl, 2-(hydroxymethyl), 3-

hydroxypropyl, and so forth. Accordingly, as used herein, the term “hydroxyalkyl” is used to

define a subset of heteroalkyl groups defined below.
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10 The term "naturally occurring am no aci ds" as used
herein neans the L-isoners of the naturally occurring
W@rionos®ed4 ds. The natural ly occurring am no acPGEEPR2068/067274
gl yci ne, al anine, valine, |eucine, isoleucine,
serine, nethionine, threoni - phenyl al ani ne,
tyrosine, tryptophan, cysteine, proline, histidine,
The tea@Plkyllehca Gk Uscdalspéin dghdies a givbilbﬁﬂﬁamraeii dne@lhyﬂmermen radical of 1

y- car boxygl utam c acid, ar orni t hi ne and
to 10 Wéci%omﬁi 8sCHpoer 1 prarh S@Wait%ti@ailentalisidr%ﬁﬁm ragicgof 2 to 10

carboq_ﬁtfgﬁ{% & %1 : ﬁgmbopﬁo 2t a{_nP(f)'ﬁIJIZOP gﬂlfés&a&tﬁe sehlgglg%tre]&o EQept in he

ter no acl as use
case off h;echyﬂkme (eﬂfldﬂ) ) the opeaivalnmces of enelkplene gobeaucnotattached to the same
henyl.al ani ne, trypto and o] i ne,
atom. iﬁf@ %ﬂiwa el buja Ef‘clafﬁﬂinili?& oY l5gs. gthylene,

propy}@ﬁé Cj]n@ﬂﬁzl Hﬁfp‘}le% th P—‘dimétﬂ?l- HhehABYtyRine! ReGh At Adlc.
configuration at the point of atfachnment to’the
remai nder of the nDIecuIe i ncl ude: hydrogen, nethyl,
The tdr®0 an;reﬁfbly las ubesiarebdi ﬁbnotéﬁﬁrlbisﬁbdtltutcﬁr?dﬂ)barbéﬂ‘lﬂﬂﬂ) @Hﬁal having
- CH2CH2 S\VE, wherein Ris -
from 2 iqiié) %ﬁlapnpat?@s hagpg one or(t@iqzalefp INg-doyite pends [p@,efegalziy oge ¢ olefinic

)
doublez éﬂfﬁ déoi iOrE‘{;I/]%)(’Ke d% N@n%er%%fﬁo n yﬁ)cggﬁ%y?ge_%ifez. to Al_O'\ﬁarbons.
ExmnMamdanmgﬂsbpaqmnﬂﬁhmnnmnﬂKamﬁgnr%mumn&iCh&wmtherapy,
1998 9:187-203) disclose current HAART clinica

treatments of H V-1 infections in man including at
The tarmagsycleglkpl’ as ysadcheran deniesratatwatsd caibghmhcamgi opgtaining 3 to 8

carborggttﬁgllsg A 898{1{9151%%%1#%?&&%&%1 Fﬁﬁé@@n yac%l {Dh Lllc ygiézil %%l or cyclooctyl.

"Cs7 dyeloalkse' dsnas Berciptrafees forvhi dytloalks! (MPdstd of 3 to 7 carbons in the
non- nucl eosi de reverse transcriptase inhibitors

carboqQyQNRIINE: and protease inhibitors (Pl). These conpounds
inhibit bi ochem cal processes required for vira

The e BRI P s w¥ b e et RufreiRY of Rl it Boup as

deﬁne@ra@W@KéreInol Dhe of HokEMFdrd dgiﬁra@mis 0 sibgiudd BPa iiihmgbly Examples
conpl ex dOSIng regi mes an ide effects that can

are 1-{hegromethybrlechigyo it laprgmomethyl, Ginsleaethyl.ahi@eqromethyl.

R R S A T T P e

brornd%khyilﬂ Inidecthiy1y2 ¥luansbthyd By clileravtiiyl, Qabiaivkthys Radodyethyl, 2,2-
esults in nultidru%PreSistance thus limting thei r

dlchlomqtiwlt%rbiqimpémvlpé? Idheethybevel opment of new

t herapeutics which can be used in conbination with

NRTIs, NNRTlIs,.Pls and vir sion inhibitors to
The (3o a8 b 67 PAF 0L Eoer a0 R SR iEredh BT G o gefingd above

h a§ Yty ét%bi bl ks ipa6p , ALtk ABuf t-butyloxy,

O RETROVIR( 1) }a ggﬁgs’isrligﬂ dl ; Dg@g} ;uy;%&éi { abi ne
pentyleaﬂcheXpr,w(lemg éliearv@@mﬁré Ic.MWer aZ‘EF!IYT‘@i* yged heggin dengitesean alkoxy

group %1%/'(‘)15\:3 e{i%glr' %(B&???%%[Sl}b%?%%] zliko i asgl\ééc{ herein refers to

M}CLﬂBNBN&ﬁ&ﬁQﬂ%duﬁCIMUC|eOSIde reverse transcriptase
i nhi bitor disclosed in EP-0358154 and EP-0736533; BCH-

10652, a reverse transcriptase inhibitor (in the form
The tewfns Salkgls@finy] nandt "arydsudfonBCks Us9d hgreandenotes a group of formula -S(=0);R

wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein.

The term "halogen" or "halo" as used herein means fluorine, chlorine, bromine, or iodine.
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10 BCH 10619) under devel opnent by Bi ochem Phar na;
emtricitabine [(-)-FTC] in developnent by Triangle
wehaomsseut i cal s; (3-L-FD4 (al so call ed (3-L-DACa/apmos/o67274
nanmed (3-L-2', 3'-dicleoxy-5- fluoro-cytidene)
l'i censed Vion Pharmaceutical¥- DAPD, the purine
nucl eoside, (-)-(3-D 2,6- diam no-purine dioxol ane
The te@iinS'elaneds usedERr OO 54 8o anakbbh tisksietd a itrdgdnebydd ®iple bond, i.e., -
Phar maceuti cal s; ~—and | odenosi ne (FddA),
C=N. ghe ferm. aitHJe&%yIS%lhqr%rr%f@fﬁstowwpe Grent of ur anosy! ) aden
ine, an acid 15 stable purlne based reverse

The tetgirng g%fqlré]h%afe Iﬂ?yqél;g@tpglgpl“ g ﬁg?qqnggaﬁgtl” §P§g§erein refer to
5
G L e D ETI R L i

alkyleswﬂ alhglrary as defencdthersin. G @ DG’ as usmmrmsierg fo an

ammo%kph?};v %él\lﬁra{]%qlﬁp %@7 'ﬁl"l%%fk %%bn%;? ga%nédf%%u lCithei% i$ reggrg to a Ciqo

alkylaﬁfhiﬁtﬁﬁlkgﬂéﬁejz QPedin bl}(yl% ICZ 84 andAfe AR4Rné ﬂsql(]ﬁébj 6y When the alkylene

Shionogi # S 20 1153)

groupofiging Yeree f @Pfﬁp%él?ﬁn atompithe alkylenprapia lineat, -5 y(GHpyr prbranched,
; I i m dazol - 2-yl met hyl carbonate disclosed in

e -G fgLO19; VKC- 442
(1- (et hoxy-net hyl )-5-(1-net hyl et hyl) - 6-

The terRMAREAIBtI¥hD mE Andid adills" Auisdtidr&h GhdangiRnelsomdRb f the naturally
(+)-cal anol i de (NSC- 67545 1) and B, counarin

occurigeg dpmpiagids. dine aptordly ocpurting ammgy acigyoire glyagg, gamne, valine, leucine,

o5 5 A L eSS L 8, g 8. o

histid INORMbARGE hdid, 4 ¥ glufabifc 638; gléRhiYANaibbkygliehfioasd,r
o 1(A(}ii3413 1 SEAC% gu?; anprenavir e(ﬁlwafg 1 argiuine,

omlthy@mfly@@( r[jr)less|sag<}1 eaHiyringisned, 213]4@41?159 amm\/mfe[g@i togn this application

are 1n egllf rfr%llrcr:ne U I%Ctgrg eﬁ;@%@o@%ﬁ%@g& agt\ré]" as 161l 540 eFeété ngﬁlcrjle alanine, valine,

leucind eNElb@yine mictiiyniBe I}ﬂfeﬂylal&hm&strﬁﬂbllblbh @8l @oline. The side chains of
2nd- generation H V-1 Pl; ABT-378 under. devel opnent by

natura 96 £yrring ARINRECids4 which argiised Mathout B xing By sereehemical

confi S POELE L RLFERENEH el FRATE SR Boutt Jhctuhydrogen

methyhgenp®piyh élodheylhyedrlaxylur(@d,OH.,i Eﬁ(OIH)GHg,I ACH2SHL LCHZHZSMe -

(RO REA Foi T BB SR Ribl b KRBk NG RAVE G oF 4. (CH-

NHCEXRANG,SIdH,(BHL eet.oNC M NBLAE in‘dbhﬂ{ylg%%tﬁ%rl‘éﬁ@ Qg ne and

been studied wth stavudine desl euki n:
imidazergi)EeIkyIN0e.) ) is disclosed in Ajinomoto EP-0 142268,
Takeda EP-0 176299, and Chi ron US 5 Pat Nos. RE
33,653, 4,530, 787, 569, 790 604, 377, 748,
A-M. Y apdpmget alaﬁ%ﬂfm@hﬁhqmmy %ﬁ%ﬂéﬁf@@ﬂﬁb 1@#&2@(&%(%0)3) digelose current

HAA@? ARG Ahhe YRR ifrePER i f‘ha‘htﬁ%l dlﬁ? gtbl' % tﬁﬂig'dﬂ%

HV-11to target nmenoranes. enta
combmgtﬁaimy nglsly gct\v‘&mrmlsretiomm‘ltthenwj(ﬂMRTm hasstragiiticorally consisted of

er. with efavirenz a V-
Comb ‘?nt‘i iﬁéﬁ“i%éﬁ‘l“[:"o?l@? FREEGHFIRGIPLSE 1 q‘gtPl?r% bﬂ@?ﬁa‘?@o cleoside
reversb tﬁ%ﬁ@?%tasé‘ $iford QONRTT DAY é)‘r&ea%% %ﬁlﬁﬁl’fcﬁrgé PIR ®RME cbMpounds inhibit
- -Drlbofuranosyl 1H1,2,4-triazole 10
blochqmlpa)quaq:ﬁssja@ required for viral rephcatlon While HAART has dramatically altered the
prognosis for HIV infected persons, there remain many drawbacks to the current therapy
including highly complex dosing regimes and side effects that can be very severe (A. Carr and

D. A. Cooper, Lancet 2000 356(9239):1423-1430). Moreover, these multidrug therapies do not
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The term "carboxy Cl1_7 alkyl" or "Cl1_7 carboxyal kyl "
or denotes a C1_7 al kyl group as defined above
wob@pesessat | east one of the hydrogen atons of PCTYEP2008/067274
al kyl group is replaced by a carboxyl group Conmonly
used abbreviations include: -Beetyl (Ac), atnospheres
(Atm), tert-butoxycarbonyl 15 (Boc), di-tent-butyl
ehmuﬁw HD&H bt@d ékh% t@frn bt@@tn&lﬂh yeliallg ecsh BOL2Eh tidhgnzyibtatddn)hus limiting

m cal Abstracts Regl stration Number
their %%ﬁ@ng gféﬁlztw:réRX, C]apf;‘é(mmen(t eBrew th ezgpeuﬁgcs«swhlch can be used in

combi h gfzf ﬁ@%ﬁ%ﬁ@lﬁ@& g ecl é}@% IBE%S to Rfol\rlde better HIV-1

treatmdnt:t;eniauisawiomy bodi i m de (DCC), 1, 2-dichloroethane
(DCE), dichloronethane (DCV), di et hyl
azodi carboxyl ate (DEAD), di-i so- E opyl et hyl am ne

Typicgipupgly NRJTs il@&}ldﬁﬂéq@wd\@@ 6né3di BB IB®&pdidmoame, (ddl; VIDEX®);

zalmte%’nﬁ_(gla ﬁéﬂﬁgi 2 Ce am@gé ?{4&?&5@5‘ @ﬁl‘lau%{vula n%’%BT@ EPIVIR®); abacavir

(ZIACﬁEN@yaﬁléfd&ﬁﬁWﬁlﬁ@ilh%(BWMMMEVON@] lobucavir (BMS-180194), a
I met qr nam
nuclewﬂ%ﬁvﬁrﬁeafﬁ%/n@erwtawpsnbgowm%érnb E8r Q3 e R OR339 BCH-

10652 E%Je}s’e t&EE%RIE%éle 1‘0@{ ndt?%@c%Q a rac&hidhixkrL bf BEHIMI618 and

acetate et hano

BCH-20@&1t9h arger 2evdopmaittibyd3io thevaP leowy| ¢roitaatathined (-MHT (st development
(EE di et hyl| ther Et 20) i

by Tr@gl?%%rg@@ﬁgg@]sp ZIGFQ“%MW ):al}qd ENLNPZNE agbnamed f3-L-2', 3'-dicleoxy-5-

t et
ot SLBTB UL PO BCDRPBEIR B, SEEL L 2
dlamlﬁdﬂ@ﬁﬁa dibx@indpdiedssed en EPQai567 Thminiagdap Myiandie ll?@rmaceutlcals

I SO- anol | PA), methanol [ﬁ-s,q OH), nelting point
and loeiﬁmq@)ne (Eécs@)ﬁ ( sﬁe@giqzox(yﬂ fiyro-fprdd-Hyeo- povesy furameetlisdering.| aa acid
stable %%1%%; ﬁg\Felr%%rt? n(se{)rﬁ% Qﬁzeqllﬂglpll St uqlg%i}l\%g%o})me%y Y %(iosmence Inc.

N- rrei hyl mor phol i ne (NM\/D N- net hyl pyrrol i done (NWVP),
TypicRNGR¥b1e NRRTIs FPﬁéPlPdé' ne(zﬁﬁ ine %)I REOs P QKA MUNER); dRAHRERe (BHAP,

per square 1 nch (psi), pyridine (pyr), room
U-901t58nRESGRIFEOR®Y); afawﬂ'ﬁ)& (DMPr 266; INESATH AR hyd strdwrlineoTMC-125,

_ S (T triethyl.am T Et 3N) | .

INTELEREEEF SOy SRV uhidry gD dadiidee b €4 Wyhitadkig PNU-142721.

a furo y&lﬂ@ﬂﬁ@-@&hﬁl@he lindék d&-}bélé ean et Eanet-nyAuromhdt R MR nogi # S-
009/ 080534 PCT/ EP2008/ 06 19 tetrafl uoroborate

1153)( ﬁ'Bﬁ'ﬁJ)dlclﬂquphqnayethlocémsgpm@b t -&ﬁmyyn(lyil@thyl— 1H- 1rn1dazol 2-ylmethyl

tra dr of hyl,si | T
Carbona? MUY e%eg§BW§%6clB§E% m)no{?eil1 é;khole'yfn%e?'% l%l)'G
phenﬂn%ﬁtyl@]ﬂSﬁQSHpgyﬁMSﬂﬂledﬁoT&) ,and (+) calanollde A (NSC 67545 1) and B,
N- ur et hane- N- car anhydri de . Conventi onal

Couma}*ié‘r@ﬁ’cﬂata‘(%rdé“lqsﬁ‘é% .nga&ﬁ@ P ?ﬁ%\s normal (n), iso

secondary (sec-), tertiary (tent-) and neo- have

Typqu.E t;a)l)Fe }ﬁg ?&c&{%gé naavnﬁlaﬁ% ﬁl\fgg&% ﬁ%&%gﬁ%ﬁgm%ﬁé@) ritonavir

(ABTISBSCNG)R'VIR ﬁlmxﬁb MK-GRACRIKIY ARe® %@Hﬂaxﬁ’f@@@ 1343,
Oxford.) AND PREPARATI | es

VIRAE@ﬁrT@c)emilmemﬁér @6&1&%9 dﬁ@ﬂf«%ﬁﬁﬁ@ééd%ayvm §12é§é?ﬁ) DMP-450, a
cyclic u?é/aelﬂlt ep crilevae OpRIcn # (Qﬁ’ f[lrlan%efe Pﬁgrgrf%%euq f! hﬁMSnZ?ﬁl%b? an a&gpeptlde under

provi ded in e exanpl €s an
develdpheRabABIrBR$-Myers Squibb as a 2nd-generation HIV-1 PI; ABT-378 under
development by Abbott; and AG-1549 an imidazole carbamate under development by Agouron

Pharmaceuticals, Inc.
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10 which follow are provided to enable those skilled
inthe art to nore clearly understand and to practice

w0 b@opsssent i nvention. They shoul d not be conBCTEPHAS/067274
as limting the scope of the invention, but nerely as
being illustrative and reprelentative thereof. In
general, the nonenclature used in this Application is

Other hageith] @fcrt IhONVRMIrd x furGa, ribavisgl LISLEIIR12, hiatusid®. Hydroxyurea
conmput eri zed ;%St em for the generation of | UPAC
(Droxigy).st abpaur leosidara P sphgtea eductase ighibigr showg teyhagiesicyyapgisiy effect on

the acﬁ%ﬁy‘@ﬁﬁd&ogﬁﬁ'aﬁ% Rk Hlch ﬁltd%rdewi@ﬁ‘&a%m-‘i' MRBsiE

structure cte structure I1s to be accor ed
PROLAb FICINGR) ig isclobetd mdtﬁjnﬁdrmﬁo HPEO 14826 % tTakedxcliR01 36299, afd Ghiron U.S.

par Ngh R 5585 s 5500 290 LeRLIECA LA 9 SACLSR 5 314

Penta it ¢EUZEON®)PPIE-hBMoid th%hl': 5@[%tEHGQhét§nﬁ191t:pﬁlsmn of HIV-1 to
interpreted as enconpassi ng ereol soners of it

target m‘tEamesNBentgfumsﬂct(&rléO mg/dgy) 1ng1N§D D &NnNa@@@ZhhﬂJs@ﬁ ,br injection

to gethﬁw%%@%(l'f g% %%I;Il ]S/r %w? Rflt}gnts'ﬁ&fr!a\lggy g 6f16€ cornblnatlon

therapy Qrde #1480 ng &C,@ e‘fgfréd Btibhiria, 1]- ab-glboﬁﬂfarﬁ)s V1,2 4-triazole-3-
5()09/ 08053 / P2008/ 067274 , 6000 ~

carboNO@I€p2H 175. 2-

The term “carboxy C;.; alkyl” or “C;_; carboxyalkyl” or denotes a C;_7 alkyl group as defined

above wherein at least one of the hydrogen atoms of the alkyl group is replaced by a carboxyl

group

Commonly used abbreviations include: acetyl (Ac), atmospheres (Atm), tert-butoxycarbonyl
(Boc), di-tert-butyl pyrocarbonate or boc anhydride (BOC,0), benzyl (Bn), butyl (Bu), Chemical
Abstracts Registration Number (CASRN), benzyloxycarbonyl (CBZ or Z), 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN), 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU), N,N'-
dicyclohexylcarbodiimide (DCC), 1,2-dichloroethane (DCE), dichloromethane (DCM), diethyl
azodicarboxylate (DEAD), di-iso-propylethylamine (DIPEA), di-iso-propylazodicarboxylate
(DIAD), di-iso-butylaluminumhydride (DIBAL or DIBAL-H), N,N-dimethyl acetamide (DMA),
4-N,N-dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), dimethyl sulfoxide (DMSO),
ethyl (Et), ethyl acetate (EtOAc), ethanol (EtOH), 2-ethoxy-2H-quinoline-1-carboxylic acid
ethyl ester (EEDQ), diethyl ether (Et,0), O-(7-azabenzotriazole-1-yl)-N, N,N’N’-
tetramethyluronium hexafluorophosphate acetic acid (HATU), acetic acid (HOAc), 1-N-
hydroxybenzotriazole (HOBt), high pressure liquid chromatography (HPLC), iso-propanol
(IPA), methanol (MeOH), melting point (mp), MeSO,- (mesyl or Ms), methyl (Me), acetonitrile
(MeCN), m-chloroperbenzoic acid (MCPBA), mass spectrum (ms), methyl zer¢-butyl ether
(MTBE), N-methylmorpholine (NMM), N-methylpyrrolidone (NMP), phenyl (Ph), propyl (Pr),
iso-propyl (i-Pr), pounds per square inch (psi), pyridine (pyr), room temperature (rt or RT), tert-
butyldimethylsilyl or t-BuMe,Si (TBDMYS), triethylamine (TEA or Et;N), triflate or CFzSO,-
(Tf), trifluoroacetic acid (TFA), , O-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium



| 4/ Br j" 175.2- 1-4 176.5 CNNON F NCO,o00 NO
CO2H 173.0- 1-5 1, d / ~~ 174.8 C1 N F NC O , ooo0
WO b09BsiN3OVe 516, 518 164.0- 1-6 / Br If: -f [ MEH/ERDBBS/057274
cl p~N NF NCO,600 N~p 149.8- |-7 Br ~~CQzZH
150.7 C1L ON F NC O,o000 -N-I | NCO M 530,532 71.1-
1-8 'q" Br / y [MH 73.0
tetrafluoroborate (TBTU), thin layer chromatography (TLC), tetrahydrofuran (THF),

trimethylsilyl or MesSi (TMS), p-toluenesulfonic acid monohydrate (TsOH or pTsOH), 4-Me-
CsH4SO,- or tosyl (Ts), N-urethane-N-carboxyanhydride (UNCA),. Conventional nomenclature
including the prefixes normal (n), iso (i-), secondary (sec-), tertiary (tert-) and neo- have their

5 customary meaning when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney,

Nomenclature in Organic Chemistry, [IUPAC 1979 Pergamon Press, Oxford.).

COMPOUNDS AND PREPARATION
Examples of representative compounds encompassed by the present invention and within the
scope of the invention are provided in the following Table. These examples and preparations
10 which follow are provided to enable those skilled in the art to more clearly understand and to
practice the present invention. They should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a
Beilstein Institute computerized system for the generation of [IUPAC systematic nomenclature.
15 Ifthere is a discrepancy between a depicted structure and a name given that structure, the
depicted structure is to be accorded more weight. In addition, if the stereochemistry of a
structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it.

TABLE 1
No. Structure ms mp

NC
1-1

NC
S o
NC
B o
B

585 (M-H) 183-184

577.0397

172.6-
173.9




G ON F NC

p CHW2 ~O + 155.0- I 9/ Br ,600 N NH3
C 156.0 A ON F
ON

NC O,600 N ~p ~ 146.0- |1-10 Br ~O

wWa@oKbfodos34 0 d F NC O~ ~1 N CEt 139.PcT/EP2018/067274
Br / -f 140.0 0 Cd ,N N WO 2009/ 080534
PCT/ EP2008/ 067274 -21- F N&0O- O , 60000 NCO COZH 166. 1
I 12/ d 1l \~169.9 CNN FNCI O\ -~
F
NC )
L4 ’N‘NVO CO,H 175.2-
Br \ & :l)r\’ 176.5
CN .
N,N
F
NC )
) N0 CO.H 173.0-
-5 ;a \\ V:l)r\’ : 174.8
Cl .
N,N
F
NC 0
L6 ’N‘N OMe 516,518 164.0-
Br ~ T [M+H] 165.0
cl L N ©
N
F
NC
0 =N o
~ _
D Cadte G S
Cl . '
N,N
F
NC )
=N,
) ‘N O Me 530,532 71.1-
I-8 qr \\ ~ \Ig [M-+H] 73.0
Cl .
N,N
F
NC o CHMe
1-9 ’N‘NVO . . 155.0-
Br \ x \I(;/\NHs a 156.0
Cl .
N,N
F
NC
0 =N o
P
1-10 Br \\ ~ ‘([)(\0 COH 11167_ %.
Cl . '
N,N
F
NC )
) ‘N_OEt 139.0-
I-11 ?Br ~ T 140.0
Cl \ 0



1-13 Br | / \ N-O\Nyoo~NMe2H+ C ' 119.0- 0 Me 122.0 O
AN NF | 14 1 oo0o _N NFO (CHACOZH 176.0- NC 1q, O

WO 2@@0b/0805¥4 178.0 cl O N F NC\ O\ f~ N~O (CHOHEERBB/067274
159.0- I 15/ Br / y 160.0 cIl ON F NC\ Oboo N

N- 500,502 195.5- | 16 / Br-He [M+H 196.9 d -N N F

NC\ p boo "NI 1-17 1/ N\ N 563, 565 187.7- Br [ M+H|
188.5 C1 O~N NHK NC O boOO6 N, If:. N~ ONa+
NC 0)
: [ :] N-© COH 166.1-
1-12 cl \\ ~7 ll/\/ 5 1599
CN .
N,N
F
NC 0)
113 qr > NTOY\NMezHJf cr 119.0-
a | \ O Me 122.0
N’/
F
NC 0)
I-14 ’N‘NVO (CH,),CO,H 176.0-
] Cl \ x \I(_I)/ 178.0
cl .
N,N
F
NC 0)
1-15 ’N‘NVO (CH,),CO,H 159.0-
] Br S \I(_I)/ 160.0
cl .
N,N
F

NC 0)
’N‘N, 500,502 195.5-
I-16 Ac
B [M+H] 196.9
L

563, 565 187.7-

7 [M-+H] 188.5

1-18

NC
e

Cl
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1-18 OP;,ONa+ Br 0 C1 FNC\ O6Z N M N-~1-191 /
Br NH3+ C _ 559 [MtH O Cl1 WD 2009/ 080534
wERILBRBRO8/ 067274 -22- F NC O _N N O i-Pr 16PCIWEP1002057274
/ Br boO-f 166.9 Cl1 ON F NC O 'ooo N CHwe2 157.7-
| 21/ Br / -f 159.3 O ~N-22-NF NC OH 1-22 1 / Br
I /' \ N"*NH3+ C - 542.0269 d N O Conpounds of the
present invention canfFbe made by a variety of nethods
depi cted iNC 3
schenes sho
#%rials and

el 0\y-i-pkthe starting 166.1-
i Al preparing these 166.9
‘r @vail abl e from

commercial 5 suppliers, as Aldrich Chem cal Co.,

or are prepared by mgt hods known to those skilled in
the art fald owingoprdcedures set forth in references
such as Fies for Oganic (577
S|t hesi s; lumes 1-21; R f&93
LaRock, Conprehe '

542.0269

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and described below. The starting materials and
reagents used in preparing these compounds generally are either available from commercial
suppliers, such as Aldrich Chemical Co., or are prepared by methods known to those skilled in
the art following procedures set forth in references 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 York 1999; Comprehensive Organic
Synthesis, B. Trost and 1. Fleming (Eds.) vol. 1-9 Pergamon, Oxford, 1991; Comprehensive
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9;
Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C. W. Rees (Eds) Pergamon,
Oxford 1996, vol. 1-11; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40.
The following synthetic reaction schemes are merely illustrative of some methods by which the
compounds of the present invention can be synthesized, and various modifications to these
synthetic reaction schemes can be made and will be suggested to one skilled in the art having

referred to the disclosure contained in this Application.

The starting materials and the intermediates of the synthetic reaction schemes can be isolated and
purified if desired using conventional techniques, including but not limited to, filtration,
distillation, crystallization, chromatography, and the like. Such materials can be characterized

using conventional means, including physical constants and spectral data.
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15

Organic Transformations, 2"d edition WI|ey-VCH New
York 1999; Conprehensive Organic Synthesis, B. Trost
w@r@o480584 eni ng (Eds.) vol. 1-9 Perganon, Oxf oPdI/ERD99/067274
Conpr ehensive 10 Heterocyclic Chem stry, A R
Katritzky and C. W Rees (Ed¥)r Perganon, Oxford 1984,
vol. 1-9; Conprehensive Heterocyclic Chemstry |1, A
Unles§speéiieditd zeycoatiaryCthe\WadReasddsbdisdd Redia araferably@xé edrdlucted under
1996, vol. 1-11; and Organic Reactions, Wley & Sons:
an iNCNeAfMYEHIRIC af gamospleyipressune A @. reacting terapdrainf nignes/ef fiemjabout -78 °C

o o g TR B e A 5 B B Broferoty and
convehf%ﬂﬁf b %u%@np(%r §ﬂ18{eh95t.étﬁﬁé}atu?€,‘ @g‘.’,%‘bb% °C.
nodiTications to these 15 synthetic reacti on schenes

can be nmade and will be suggested to one skilled in
Some cb@paiidds ¥ e ing sdheme e shetdepictid witis éresdlized foBtiatmehowever, one
_in this Application. The starting materials and the .
skilled ithe a1l frameditaly aprsgaiatn shat ghornasre phhedt BoRpS caayriga to afford

- i e Cred : . g B
e v 01 A R0 s S RO Rs AP KRR Plgicons
exempdargtant la&iéinative emndioak hiczadll lomwrc HTleeiaphapqiencand tid@llowing
| i ke. Such materials can characterized 20 using
examplesre AEY B t%@@ﬁé!*e PoEF egﬁﬁgnm)ev et Eegtisahic S r
spectral data. WD 2009/ 080534 PCT/ EP2008/ 067274 -23
Unl ess specified to the EdEY the reactions
descri bed herein preferably are conducted under an
i nert atnosphere at atnospheric pressure at a reaction
tenperat?He range of from ahomjor 78 C to aboug;ﬂﬁ@cébnr
erably from abopex0C to about 125 Cy-sghd nost

<:¥ and conyen Ny at about r00 .
enper at uf .g[, ®bout 20 C? i,

o in follqw s are de

/- gprreral i zed subst4tu@rits; however, one I1led in the

Ar gt will i mmedi &fel wappreciate that th& nature of the
R groups can varied to afford the various conpounds
cohtenplated in this 4hventi on. Mreover;3 the reaction
corlditions are exenpllary and alternative conditions
arg well known. The re¢action sequences in the

folyl owi ng exanples aye not neant to limt the scope

of the igvention as set forth kp the clains. 10 S?EENE

A/HH2 H2OC(=O R N -NDMHIN-NR / X R

R/ ngl;@ . S 1150 A R ’l%g,&Y

1

1 —>
i,

A-4 A-5 A-6

N-Acyloxymethyl derivatives (A-3) of compounds according to formula I are prepared by treating a fused
pyrazole with formaldehyde to form the alcohol A-2 which is then acylated with an acyl halide, an
anhydride or an activated carboxylic acid derivative to afford A-3 wherein R' is carboxy-C,_salkyl, C;_ig
alkyl, C;.o haloalkyl, C,_;o aminoalkyl, C,3 alkylamino-C,_i alkyl, C,.; dialkylamino-C,_o alkyl, C,.jo
alkenyl, Cs; cycloalkyl, C,¢ alkoxy, C,.;o aminoalkoxy, C,; alkylamino-C,.;o alkoxyl, C_; dialkylamino-
C1.10 alkoxy, NR7*R™, optionally substituted phenyl or optionally substituted pyridinyl or C(=O)R’
comprise an alpha-amino acid. N-Acyl derivatives (A-4) are prepared similarly except the formaldehyde

treatment is omitted and the pyrazole nitrogen is acylated with an acyl halide, an anhydride or an
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NNR NN NNOOOY R X R XI -~R xI 112 112
112 x x O/ x 0 OAr 2 r R Ar R A4 A5 A6
wORePBRBIYy et hyl derivatives (A-3) of conpoundBCT/EP2008/067274
according to fornula | are prepared by treating a
fused pyrazole with fornal delyde to formthe al coho
A-2 which is then acylated with an aryl halide, an
activataditytslixiyikeactl deginataet Pvapledyleanlaaxyddaricatdes (A-6ewdry pitepared from the

WRTHIHTRR R R I B
afford A& yhaeih Yois @ikylbhig ik §trtherealBylaicdtokaffori6arHeicinl Y isstlyldiolgen, an alkali

-10 al kenyl , C3-7 cycl pal kyl, Cl-6 al kox Cl-10
or sl Gk S8y T AT T & 5 R oo Tave been
descriteil 8l By aangdycsmithler 40 inal kO Sy, NORT 283,649 fipd hogst 152007 and which is
herebyﬁﬁc%%{oi%%eydrﬂg%ﬁg%lp étg gtﬁ]ﬁgt%: %ﬁgel_dlgl?%; ﬁ&?ﬁ%%e&%&ﬁ&&@é Trlclcgrldlryglto formula
A-1 cad @k fonad intbsre{efendi)] cateplpr @paimedhseini | arly except the
formal dehyde treatnent is omtted and the pyrazole
nitrogen is acylated with an aryl halide, an_ anhydride

Activased epibanylip 0005 DB BN e TAEPRIDEI0E, Corapoundyobibe pirserdnvention
have b%@ﬁ Q%%(A&eq\sl ?éé%?rg?&ir V\i}g? E&%l\ﬂ% 'COE@%@@%{%%{H% éﬁ(m&l the plurality of

errvative repar
altern&tdics @®noIH Nugablbl The irpdroyymetbpighiosphaffdajvatiyes are prepared from the
e BRSSO B ST o e e
corresgﬁlzcgﬁ%/ hﬁg{sﬂgflic%g%ﬁa% GnfinGs e a%ttgd 16, brd dieLoRBS MndsHT the present

l'ine cationic e requisite
inventpyr. azol es of fornula A-1 which are precursors have
been 5 described by J. Kennedy-Smith et al. in U S
Ser. No. 11/893, 349 filed August 15 2007 and which is
her eby i ncor porat ed WGBSR ASSAYS ts entirety.

The ca{ifa@i@y@ﬂ#rf@@dlﬁ%rr%%@ AL GATRIP AR GPo AL ION Nt iRhibRHIMNIRRT can be
-1 ‘can be found in the referential exanples contained '
determpisedbythesorymeainkabicen boxylisclosast idsxawhplel?. clhe nseblermde be solved is

. ds of .t.h i Nt
o detly g BOBRR TGOS e B SRERY D SBLRP puf Bfrss e
formafi®@@6f teQiRBnedichimnNYTHefphbfgicokinead hds¥ysah ctmples €0 Bad 1 V&S used to

woul d be suitable. The hydroxynet hyl phosphate )
evalugge thieJexal ¢ Eryrazadesoy kish peedforipeshintthe systwnie 6§ pHAdiglowing an oral

0 hyl derivative which is treated with a
doseogilﬁléﬁérgﬁﬁ%hosphate to afford the corresponding dialkyl

phosphonat e which is deal kyl ated to produce conpounds

of the present poYAEH AND RDVRGLEAATASRAYS 15 The
capacity for fused-pyrazoles (A-1) which are produced

The cégﬂg&ﬂnﬁ? _ofﬁle 'E?&'ef?t' ﬁwéﬂtl\{g{nda‘ia% fgﬁmélgfehqﬁ M@?V?ﬁl%t}; g‘ﬁoral

yne | nhibitlion assay I"'scl osed I n exan‘pe9. The
admint@bibe dodage fensand eagiriess. Oral administration can be in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions, syrups, or
suspensions. Compounds of the present invention are efficacious when administered by other
routes of administration including continuous (intravenous drip) topical parenteral,
intramuscular, intravenous, subcutaneous, transdermal (which may include a penetration
enhancement agent), buccal, nasal, inhalation and suppository administration, among other
routes of administration. The preferred manner of administration is generally oral using a
convenient daily dosing regimen which can be adjusted according to the degree of affliction and

the patient's response to the active ingredient.
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to deliver sufficient HV-1 transcriptase inhibitor to
bl ock viral replication and suppress the formation of
WO e@ps8@EBt Strai ns. The pharmacoki neti c assaysPCTEP2008/067274
exanples 10 and 11 are used to evaluate the |evel of
pyrazol es which are forned i3p-the systemic circul ation
followng an oral 20 dose of the prodrug. DOSAGE AND
A confdoihiNbSITRAPd bk dhidic pedspunasition, dshecliis@B&nphdridedtiticoily uscable
may be formulated in a wide variety of ora
salts, f@aﬁ‘ﬁhﬁﬁ With g6 SMaSRgECTIOPRECXSIRIEE £R1TIEFSs Or dfugnts, may be placed into
f
the foﬁﬁi g}'gﬁﬁﬁlﬁgéualggl ecg)ﬂ{ﬁrolglkﬁghsnar{éﬂggt; c?)rsg% at”[?h%@h%rglﬁgﬁftﬁg?éo%osnlons
and umodmg@MS mmyl teiconprissd/o ﬁtmmverﬂmnﬂlﬁngn@dmatssn oosventional

Conpounds of the pres invention are,. efflca us .
Propoioa il et ae GG PrYS CorERuads S przaley & B g dosaes
forms n! etaRPaBARith B QB il U AVEBPMHS abliddihglc@RhE& mmensurate with the

' parenteral,” intranuscul ar, |ntravenous subcut aneous,
intended daidyldosoat rahghiche eragloyerc I Tltb@larmmen¢aétpom9051tlons may be

I LRI S X R

formu@ighs)ios lif@ids Sibh a-Ef%Sluﬁbﬁﬂc @ﬁsg)@ﬂs@i‘?sn BRnIs®ns 361&1@' SHTIRHIc@Psules for
S generally oral using conveni ent da|I dosmgéf .
orm o

oral uyee g Pethe WHiedf S@awsni@rlaﬁiou sectd oaﬁagmiuadgmtlérrattm, Qfeigrt

e SLELEL O BRSBTS ST AR b o 5

to abou%s% ae@m@qu)uﬁd of corpeatmds (Wiw)t Mihe peras®néparatioan b tdbsage form”
as thelrgPharnaceutlcally useable salts,

is mteﬂ@ﬁ?é?ﬁ’é“rlu% bath sptid and i foamripgiabs @l agtliqomwpatad and one skilled
in the ﬁﬁ rv&ﬂl% recidfe t n HeUive 1n'§?éﬁlé?1? c%{ éﬁﬁqn ﬁfe?ent ?%aﬁa‘%ﬁ% ﬁ’épendmg on

p arna utical conpositifons and unit osage
the tangblasrgaic et sseaindcantho slesiredriose amtiphaning cokasedig gafaorehss.may

be conprised of conventional ingredients in

conventi onal roportions, with or without additiona
The tegat eyepicoi o wlﬁ@g heseinpeferscp glcesiponmdtithehis usefbt indwensgias a

ff
pharmag{lﬂgaélnal%%n ?)efg&ﬁhékn%}/l %%fseu f%x?c atnﬁq[ehf{e% b%‘? glg%l e}plgor ol?ﬁerwme
undesﬁlﬂjlb,}andoﬁc&@&s re&ﬂg&nts&hh&r@ﬁmbpty‘eld forNWegerjpasy g thdllcalhuman
nposj ti ons may | gyed as solids, such as

phamxa%atlé@lsuse r The qqn&?“&%rﬂéﬁ?ﬁ’éém%ﬁ? §91 lpf‘d%dmlﬁm@’r glone but will

generaci%%eaeld%&s{e%deiﬁ%ﬁml}ttﬁfe%w&Illleo(;}srnm% 1té.bqy U&x?ﬁ ?i]sexalplents,
t1ons, suspensions, sions, elixi s, or tille
dlluenmsaplmai’MS $adectkOwoh adgaubte;thomténded henté of adnafistration and standard
h 1’Eosuorles for rectal or vaginal adm nistration; or

P mn?ﬁ Ko B8dtiCof  sterile injectable solutions for

parenteral use. A typical preparation will contain

A "phlc‘ltrn?a%lﬂpcgﬂgl ('1 %a%?elﬁaﬁo?cgrmggf@n%%{lbé/ Pe%%? H{AQ d‘{? Si%iéiglly confer a

erm "préepar ati on

desnaf)karphihrmacskinlﬁ@pﬁ)@drty on tiecdctide ingaddiens Othcdl \ﬂfﬁd absegt! mdhe non-salt
formul ati ons of the active conpound and one, skil

form, pid PR cxen PogitelapRcE Bicaharmacad ynamiatef the a‘Ft}YQrﬂé%}F@ﬁlﬂt with respect

o e GEBP SISy B R PR g Sopanggo gt o
compcpmdrnmsla!saﬂethac isphianeteticlly attwptdbdy and' thactcpqsisasﬁs thadesired
pharmﬁp@gglp? :?g![i‘gi& g E %2 %a}egt c?oncl:po rrgg . ggcﬁ h?[s 1nc?u({és ? 1) a01d argidltlon salts,
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid, propionic

acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic

acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
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phar maceuti cal conposition, generally safe, non-toxic

and neither biologically nor otherw se undesirable,
wa@r@iosisBades exci pients that are acceptabl e fPCT/EP2008/067274

veterinary use as well as human pharmaceutical use.

The conpounds of this inventiten can be adm ni stered

al one but will 20 generally be adm nistered in

3-(4- I@GKHXleéﬂzsyl\)%anZm@ ReidptinAmhie asid, habidicplial, meemtstdhic acid,
i ents diluents or carriers selected with regard

ethanﬁtsalf@rﬁé agify E%@é@n?@wéfoaw agidn Ay dioxyethenesalienie ﬁ@ﬁd%ﬁnaenesulfomc
acid, @QﬁB%Qﬁéﬁé%ﬁf{onﬁr o ; m ap ht'ﬁaleﬂmﬁﬂﬁ‘é%ﬁtd' §: lhé{nesulfomc FCld

ccept able an active ingfedi
camplionsutlfoald acid éﬂhﬁhy]blcydka@l zabbet- X}hm‘-ihﬂ;albloxmlm amd pghupheptymc acid,

the acti. di ent | ch absent
3 phewﬂﬁrogmc y ﬁ%ﬁﬁ?%aﬁl alﬂflre‘/ﬁtsultﬁﬁé: acid,

glucorﬁ@ @Elﬁ%ﬁ%@g&lﬁ %ﬁ?oiy’ﬂ@p}ﬁﬁ&b Y& ﬂﬂiﬁg% &M, sWatib a£i8SRE&nic acid,
to its therapeutic activity in ody. The phrase

and the filverare(@ psaltis darined velmeiptaabillcepwam pressht @ the pangotoednpound either is

L n(ﬁgns a %’lalt t hat ]%aéghatr ceut i lIy ﬁ ept abl and

replackq B @ i dUk & 1 He B TFE 1°np?Pa? e&ﬁ & °5?:‘?F‘ [ipigum ion; or

coorditch RBthRATRBANi € BB Qs BB lapdhd, HidtRoUsheine, (tidth@sd#hine,
addition salts, formed wth inorganic aci ds such as

trometianinse -oeihylghedeming pad disrldei dt eild, besindensiaod thatiad references to
pharm?&éu':c gll)an&[c%&agl’e sﬁ’l 1%%’1@8% Eoclvéatﬁ'agdltlgﬂ ?or%xﬂ%s&l{wﬁgs) o?k crystal forms
(polyrmnpm,)cug|deﬁn@i:hedemhef>¢amurﬁe mal dddlﬁcyrciadxpent anepr opi oni ¢
acid, glycolic acid, pyruvic acid, lactic acid,
mal oni ¢ acid, succinic acid, malic acid, maleic acid,
“Phammautioallaed:@ptabw tnaqaing that thd maietyris sediia prapernegi pharmaceutical
W0 2009/080534 PCT/.EP2008/0672 74 6 : :
cornp%nttodl tﬁ%]lﬁ g%%% sgyei )nBIé Xic, & &eléher H,%%%‘lﬁ%l Iéogioaherwme undesirable.
mandel i ¢ aci d, nethanesul fonl c acid, ethanesulfonic
sod Bl AR ML SIS, eyl smpgipries an
disperéibmrgr@mmm nx solebedrfionngy beowk, ordnoma phbﬂuaicemwhmhfrmy adso act as
acid, 4-toluen I fonl aci d, hor sul f oni ¢ aci
dilueni HaYorfiaAteys: HIPIBes. T Cans DI g 456% 51 l?legeéﬁ.paesefvatwes
tablet @ sﬁﬁ%?%god@eﬁtsa& & en@ap%uﬁﬁﬁ@)ﬂa@érﬁlp' H%&N&?é ¢he carrier generally is a
trinmethylacetic acid, tertiary butylacetic acid,
finelyldaidgd SOéldlvfhwh is aavixtiire wgthubo findy alevidkd agtive aminporeat.din tablets, the

i GBI 63808 PS5y FLSREbEuBE i gpcis

suitabRiprapdrelbs SHdQoRipabie Heihe shapetdhe sPRId8EIFedC FHRAME daickiBEude but
is replaced by a netal ion, e.g., an alkali netal

arc nof Bpnitog i AR KRES| U CEBYRARC, INAENCHYM AFParie iglpuwedro lictase, pectin, dextrin,
c [ I

BN A e T L

cocoalutret biyd gk likansSdid, foan@rdpamtibvhkmay tontasinpin alidb@n to the active

understood that all references taq har maceutically .
compefca G RENES. darers, stahiiasae by s etitiigia b TR bYeS eners, dispersants,

thickeﬁé@'s}é%b‘?ﬁ%mgage&ﬁsy §ﬁd’f‘ihef1%5 (pol ymorphs) as defined

ereln same aci addl tion salt.
"Pharmaceutical ly acceptable" neans that the noiety is

Liquidteeiulatibfls f5epRIsuRI@fR a4 HBERULtERh indePafid fRMmulafieh including
is generally safe, non-toxic, and neither biological lgdf
orm

emulsigss, ST Hixes. nges sodtsioas, aquepusshsnensionsm Prespmchide 60
prepaﬂgﬂ%ﬂbsg\gﬁltcg ?&I@(gig{eﬁgen(%t%bge ctoﬁ'verpe'dl tg %qul‘a"’}BﬁH &Jtee%ara‘flgﬁps%to?ﬂy before use.

Emulsions may be prepared in solutions, for example, in aqueous propylene glycol solutions or

may contain emulsifying agents such as lecithin, sorbitan monooleate, or acacia. Aqueous
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di spersible granules. A solid carrier may be one or
nor e substances which may al so act as diluents,

WO b@wosisay agents, solubilizers, |ubricants, SPCPERIN0SI0H7274
agents, binders, preservatives, tablet disintegrating
agents, or an encapsul ating-3aterial. In powders, the
carrier generally is a finely divided solid which is

solutichsrda) be heepatckbytdigo fvimpethy active @eghoaciitiiv & ac AR agdtihg sditable
tabl ets, the 20 active conmponent generally is m xed
coloragifsy fayaqsy stakilizing: apdihigkgningeeprss eéﬁaws @Pmnﬁ@nwa&@mpared by
disperg g R A by Py B s matural o
synthatotguhisnresmd, hethpiaglhdaicy sodian bervakpnethmigobdosenand other well known
%{ arate talc, sugar, |actose, pectin, dextrin,
Suspe l%ﬁ%%ifbelatin, tragacanth, nethylcellul ose, sodium
car boxynet hyl cel | ul ose, a low nelting wax, cocoa
The cgtgéwcﬁu%ds 0?&1% ptr%gnt 1nveqlt1to§%% goe;fg Imllg{eggg\rclga%%ng%élnwmistration (e.g.,
by inj€@ioa) fA bsamﬁlb BY K $nje@loalvricb@ttipus Bifififie)ind addyi Helpeésahted in unit
and natural sweet eners, dispersants, thickeners,
dose fggp ibampay! w@ Psglbadssyringes. mall volege fugion@r ipwi-desesegtainers
I b t
with a iagg?(gﬁ%% e :Iglﬁ c?n stng(lknnsg 1y t'élk? Esllfcgnﬂ%l?ﬁksabsﬁhﬁ%)&%ons solutions, or
emuls@ink xn oﬁy orgueowssvehallast foorsamplquelntisnsinsgecais poiycthihms elycol.

i ncl solid form preparations which are i.ntended to
Exampgs eﬂw@e% ROAAGYSOLP ERIFIEST BPUrnisr SIKFAL 9 A i@ﬁc}ml}l@ﬁ propylene glycol,
polyetﬁ?feﬁé glﬁ@ﬁveg%@ab[}:é'wlss('e@ %11%&311? &nl ﬁrﬁ&%‘tﬁg ofgﬁm%%lsf&é @15, cthyl

exanpl e,  in aqueous propyl'ene glycol sol utions or
oleate)mi;ad owyytcahairefonnslafory ageragsich 2s preservang, wettinghémuylsifying or

S rbi . MDN0oQl ea or acagci 2009/ 0
suspefh s DR A1pen He R AR Se T dnoi oS M oy be n
powd & f5SR) obkdifed Bieaseptid KlaGONPOAGME sbild M\iaﬂiyelyoﬁlﬂﬁsaaﬂdlﬂ‘iﬁn solution for

suitable colorants, flavors, stabilizing, and
constifusiop e e gscayisihg suitahin iebisle. ¢ & pede. drvgog,earfr%éfv%ere par ed

by dispersing the finely divided active conponent in
nat ur

i [,
rhe bt SR Pl s8Nl pission o

epiderfi§ BOXWIRIY lcf@hds W R5ifns, a7ds QtRGEdWRAl pakdhovmntréents and creams
suspendi ng agents. The conpounds of the present

may, fon vmplgrberfavmki@teﬂ ovithdnegqecodserr oplabes witlathe addltlon of suitable

ko w3 B o sine® P B Tot e QTR G g2 g ese and

will inl genkhal hiso AOSinfrRf dheiod nRyF® OkhliRSFyinRa@eith,| st BliAd ARARS dispersing
smal | vol ume i nfusion or in nu?tl- ose contai ners

agentsyBYsHCRHNG AERIES, PreeangAZEYs, OrTRETEHEOYH-t F@t‘rﬁ@l@st seikedle for
top1ca§ y&rﬁmﬁs?rraggn ASthe %Ic'o%ﬁ{]é]ﬁﬁrdﬁ ’102%8# &t %§1Smg ractl'\o fﬁ%}{ ssﬁl g@lsc’wored base,
of aquéous ve I ons
usuall@@t@@&&arﬂdcyﬁi byirgnueaghyeetilles dammsingsh@ﬁctﬁb |11ygré)chent in an inert
nonaqueous carriers, diluents, solvents or vehicles
base spﬁbqlqﬁféatgqugg)g }écﬁgn@r yegpse anﬂ@p%q Wﬂ @H)é,ltt@)y%ﬁé%q comprising the active
nngaﬂﬁﬁﬁlégh%b%ﬂl ({gngmx olive oil), and |njectable .
organi c ester e.g., ethyl oleate), and may contain
formul atory agents such as preserving, wetting,
The c&pdEidb Bt hg p@ésentslﬁ%iﬁi@ﬁlnﬁ@ bestoai lbied iftrgadaiiBlis@htion as suppositories.
di spersi ng agents. Alternatlvelg; the active
A low mgfiiag vt sugps paniktureld fpitwerdd shiseidessicasasduttsyis first melted and
i r ..
the acﬁieg %%‘ln:l olnéc’a : g%s Ilrg%(?n flos oé%etrnie%l?slf %rtl eq(a&ple? }6y stirring. The molten
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

solidify.



10

15

20

25

30

constitution before use wth a suitable vehicle, e.g.,
sterile, pyrogen-free water. The conpounds of the
WEe@9mst534 nventi on may be fornul ated for topi CBET/EP2008/067274
adm nistration to the epiderms as ointnents, creans
or lotions, or as a transderdfal patch. G ntnents and
creans may, for exanple, be fornulated with an
The c@gpRMIAS 0Othe Présgntiiasent ioh tiyt BecfoAdalatcd dor Rigirtillhdradlistradon.
t hi ckeni ng and/ or, gelling agents. Lotions may be
Pessattigsy {RIPNS ST 2R ragige %ﬁ%?r B4y CRBSEIHH ad\%}qoln tp fhe active
ingredi ShH cai0n CARIAD Rh ARG Gloc ﬁgéﬁpﬁ%' si fying
agents, stabilizing agents, disp agent s,
suspendlng agents, thickening agents, or coloring
The c@8FdInAs oF e Pabseht iB Rt DY InhA M cefofRiilatcl F8Y €e8h] administration. The
adm nistration in the nmouth include | ozenges
solutiengrpsishspicpgonscare veplisgahirestly 1 the nrsabenat btya@eventm@ianws for
r C S K
exampﬁ%émg}g? dr%gﬂ rﬁé@%{&gop prglyn agt% fl%ﬁélrl ti se érggﬁi%g éll‘ 3 sfﬁgle or
multidpet &irhn) Iamit PHHCRKE 6f Ddropp@Tod pepcabhBRAAS) I8 achiRred by the patient
nmout hwashes conprising the active ingredient in a
adminggigringsineapprojiiats. exedpticapined melups éhlﬁwgut@m of |§BSHSPEQR NN the case of
t r
oD D B o P e ATy pump
of fatty acid glycerides or cocoa butter is first

The covBpdids 8Pthe préientdGidnt®n GRITARNBRhu b d GbSREESEM ministration,
honogeneously, for exanple, by stirring. The nolten 30

particwlaity feihe serpirafort tine and inchishingbtreeasal adnynistatiami Bistcompound will

eenerd 3585 106 ] ral) HE0BE LRI 1T M2ud Fos TR by tess. sucha

partickeRezcmnBsRNdbtainVEDY hl@mnﬂlﬁt{)wbﬁnfdwa[fo@ﬁ Sdnipty byva@révdikation. The
adm nj st ratl on. Pessari es, npons, . cr eans, eI S,

active dngredignt is prayidedyin & presyarizee rﬁ’f“é? Wilth@ suﬁat&@amp%wt et ase

chloro%Bfo\égrboh nere 'f@ﬁéxaﬁ%‘f@ %ﬁﬁ[&bﬁﬁﬁof& ? l‘tﬁlgmrdﬂﬁow}ﬁethane or
art to be appropri at e conpounds o e present

dichlorateteaftioosctivang, dua:afbunrdm)ad@dr dtber suéslzElb gad i i &trosat mop conveniently

also Cglgglpﬁgﬁus (lé‘tgjtltl Sgln g ps ulsl P gﬂ% Iggstnesq{%g? apg :I;ilg (ceglftg)lrl{ece{ %tylaymetered
valve. eAﬁ%hﬁvely"tHerhcﬁvgfn%%%nts ﬂﬁhﬁ’ 6¢ f)l%vﬁfedsnﬁ’ h @m dMedry powder, for
formul ations may b€ provided in a single or nultidose

examflon rowHer mheoflthe canpaaden @fsulsabcﬂapxprp@r base et taetose, vragch, starch

derivff i S5 RS PP Binatly P R 5 and Db VRSP iRV e The poweer

carrieSWH PRAHI a0k inl the hhl 6856, Ofhe pBWRIRF @hpdshiod MBYbDSresented in unit
achi eved for exangje by means of a netering atom zing

dosc fepn & qpample in gapsuées 06 pdidegs obe gt igelapin es biter HW]éi’lﬁf‘P@l’WmCh the
f dm ni strati on,

pOdear%¥%5é¥1 {§%§§¥é§%33g9§3 SF% tract and |nclud|ng

i ntranasal adm nistration. The conpound wil |
Whengi%ﬁ%da kdrﬂluth@ll’)ﬁs &a repd?ed Mtﬁleﬁte%b %6atirs a@&iﬁé@fo@ s@tained or

he order of five (5) mcrons or |ess. Such
contrqdﬂad réledse aémzrestmryn loé th@blcavm mgrdyentee Horsexamplon therpomp@unds of the
iza

preserft et o bR u e T R R o8 Dot BBgo Bediad gy deviees.

Thesesdléh{’@?|s$stélﬁ9§l%|aki%ﬁta§e@ﬁ§lwﬁ§n susldnedht REQS d fURE EHAFAIAD is necessary
or exa di chl or odi f | uor onet hane,

and wgeq @qﬂeg‘;— @Zfl’]lﬁl@lﬂwﬂh artecatrggnt regimen is crucial. Compounds in transdermal

delivery systems are frequently attached to a skin-adhesive solid support. The compound of
interest can also be combined with a penetration enhancer, e.g., Azone (1-dodecylaza-

cycloheptan-2-one). Sustained release delivery systems are inserted subcutancously into to the
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di chl orotetrafl uoroet hane, or carbon di oxi de or other
sui tabl e gas. The aerosol may conveniently also
w@omvases3a surfactant such as |ecithin. The doBET/B8P2008/067274
drug nmay be controlled by a netered valve.
Alternatively the active ingt%di ents may be provided
inaformof a dry powder, for exanple a powder m x
subde@haltlfi@r 69 BM@BRChriiflcatichli THazubd @awteliplHas encﬁpﬁhata$he compound in a
| act ose, starch, starch 20 derivatives such as L
lipid splleoRgBPBHH et Hipgorcapher e RiekegpsiginelRssr -8+ pelypic acid.
(PVP). The powder carrier will forma gel in the
.. .nasa :
Sultablehfoalhlluf ?VI ¢ %lgngT %?%pﬁ%p?argﬁ Ct%rcgasriq%rst@g@gy é’lgg gglgc%?l%ﬂts arc described
in Rer&ipbion} ¢E@Scz@fce@zng Pra@RledY PRaadp|1994, eérdth@B%E . oMmrtin, Mack
whi ch the be adnmi ni st er ed y nmeans of an
PublishHigf amppanyh Eﬂﬁh @élé,lprleéast% Pmnsabfﬂ@lﬁs Acskillgsfopnelgprericntist may
rnodlfwtﬁe fo rﬁﬁﬁé&)&s gkgié él?egt acﬁﬁi gl% sg)rem%#gth?l tggag?\%e gl?merous

forrnulaiﬂ@h§ fhirafartidnCii rexta B'ﬁhcﬁmnlsh@ﬂ@@Wﬁlﬁbhﬁ’tdSndbﬁng g copippSiivhs of the
i nvent.i on can be formulated in transderml or
presend i tioh BeRabIGP L gpraRs P IS gl hesapsutic 3¢{Bdly. del i very

systens are advant ageous when sustai ned rel ease of the

The n}&g{ﬁ% Pg%‘f: Eeﬁggtscgr QR ({]sd[g\{r\%fdgaﬁlgt | ent Cgﬁﬁel )8 ar%er or other

vehiclb] BN SARAFTRI maytid da¥By MccoWHliSHE! B Birbok %ﬁidﬁmahb{nsa(%ilﬁfﬂ?ﬁﬁilatlon
to a ski n-adhesive solid support. The conpound of 30

esterifiiqation.e¢.) aenchaars avelev lél@ﬁﬁiqmdmam frilhingbep astr s ddsp well within the

ordlna?g Qﬁgﬁgﬁ%eaaﬁt% dafyoﬂﬂg a| n ﬁ’éaosne anéie(?ols V%ervglsr’rgleé]toef mSpartlculalr
comp@ind ih BERF teethasdpoahid plmmuedkyndtm of the pkdsent\WonPIQEd O8O M3dimum

PCT/ EP2008/ 067274 -29 subdernal | ayer by surgery or

bmmﬁﬁﬁ}%%@ﬁ@%P”?ﬂ@ subder mal inplants encapsul ate the
conpound in a I|p|d sol ubl e nenbrane, e.g., silicone

b d bL t
The e Rtangifio AR S ARG o s Bt in e anBRotiBishizeg to reduce
sympt6ak loif eeSdiscdlbd Memtifdiiddale Xl k& RIS bah@udes & thd adliviliial

Rem ngton; The Science and Practice of Pharmacy 1995,
requireipntadh eagh partigplapmesei T hatviaskescapyisry wrhingvide fptisylcpending upon

nume % Pac oqi gdcﬂ%s tlEas%th o?%ncﬁyéax |6t éAt JthleI g nd general health
Bt B oF DGR R A el e e

Ion scientls

conditidrt &¥i the p&’t&nf e Im’e@i?caﬁfents hﬁtlﬁ@ﬁ@hf’[h&lﬁﬂtlleﬁﬂ’hs beinpteuicdethe route and
nunerous  fornulatigns for a partlcular route of
form %fd*ﬁfrwméttr%tm %A the pRbtncrefeTPRECcR Ot srpedieal peiesitigper involved.

For oxtaﬂfdmlﬁ{sﬁ%%}{ 'drdﬁg Ab4a80 %Egé(xn%gﬂ{ ?[I)o% 053R4 H&tnﬁ'é%g? g@g&% body

erapeutic activity. cation o
weight pfrptayrsticwltl be lapptdpnatb remonotherapp hnddbeini combatagion dlrerapy. A preferred

daily %%Q%% @87%3@ \}utﬁli h@#f AHOHT ?@i%/kgﬁ%d? 3&?&%%%{%@9%%0 I and

about 869 ﬁfg’/ﬁg E‘d@ity'v%ighteahﬁ nlost W%f&ﬁdqr@aﬂ@iﬂoumé B ngtﬁb%y weight per day.
ordinary skill in the art. It is also well t he

Thus, (ﬁcvrchdnamytr@lqm tb agf0 kgh@rmnt thteoiomg@lrm}getw\@ﬂd b@lﬁ@‘»@ﬁ mg to 0.7 g per

dm ni stration e pan
day. BTN AP e PR ob R e srehu SR A Bhages. picaty
betwet M@ ad § 8 BgcS PERRYNASnd ALy, FR¥ihivutis iRieiRRl lvﬁtlﬁémzﬂlfef @6dages which
in patients. 15 The term’ therapeutlcaIL% ef fective

are legiarthe opsmumeiosp et dic sompavil. Fhergaternthedesageristctagsed by small
1ncrerﬁe%géj&nqll the optimum effect for the individual patient is reached. One of ordinary skill in

treating diseases described herein will be able, without undue experimentation and in reliance on

personal knowledge, experience and the disclosures of this application, to ascertain a
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synptons of the disease in an individual. The dose
W Il be adjusted to the individual requirenents in
weawb/opss i cul ar case. That dosage can vary w POI/REP208Ia67274

limts dependi ng upon nunerous factors such as the
severity of the disease to b¥-treated, the age and
general health <condition of the patient, other

therap@@idatia e tSvnidunbf B cbmpopalsiof fic prescaeinRgntionefdt @diven discase
the route and 20 form of admi nistration and the

and p3iieat er ences and experience of the medical practitioner
i nvol ved. For oral adm nistration, a daily dosage of

tn emBEHMER0 o B 4B Py g P %”%%Fth%rlﬁwdmwgﬁed in

combi@ Qi \K}ﬁﬁ hﬁt?chéthﬁ—lﬁﬁﬂé’l g@ntg sehek hefcleddid dvERS @dfschiptase inhibitor,
bet ween about O. out 500 ng/ kg body wei ght,
anOth@meémEﬂl%TSéierféYﬁf@ tlalﬁﬁépta@b@}ubltqlge P46 Idvlijorwesl @Fﬂgrase inhibitor

ora C@ﬁf og%%gCF%E)a% {11%9 ﬂi a%dg mg ﬁ?g@ nd onkﬂ?lzl Jﬁl%cls? 8%{1 d@%iq%h % CD4 have

be idepEfisDdind Whieh dﬁsaﬁmsécawgﬁ chepbehde & f &eaiitscihit ﬂigeﬁtibnO Wh@ the active
per day. .The daily dosage can _be adm ni stered as

cornp@,nﬁgqr ats dl@g‘éaé@/e OF sql arg,agmagge@gg%@@gbmgw Wwih |ag;,other ant1v1ra1 agent

he RSP R0 198 90RO i an oLt R i

therapyhicbptimmistradios enagf bet dwcmmm ousmueitng methfregrect thhiat of the

dosage i s ingreased by small . increnents unti.l e e
nucleqsie "%Eﬂ?f?té‘feﬁec{jo%‘ﬁe%%@lﬂ’&ﬁ%‘ﬁ%é‘ls uﬁe:df hegip thus lpﬁggﬁe%&mmlstraﬁon
of the %@nt@flt 188 Hri@fidhe DK bi dlffbl"én@t@m& eRHDGstAHiBBBE BP0 or more agents at the

déscri bed herein wll abl e, w thout undue
same @mp et heathatvicd by arsshgla fqrmlula@nn gomamn}wrv@cmanore active ingredients or

by Sub&%ﬁ%@%@ﬁwﬁ% Oglg Ig(i i estt%%ﬁntg¥6wd%%%|@$ STy 4fgrrns w1t131 a single active
agent. PRIAKPRAOR3{04f Ao f « B0V efcafel bl Gald! h\ére@ﬁ fa@etih¥Bdes treatment or

amount of the conpounds of the present i nvention for a
prophyliayie of didsseasseor agpadipan pesaciatednvidheyouedietad by & Vi hafection, or the
[ active conpound or a salt can be
Chmcahgﬁ%ﬁ{onggpee%gp conmbi nation with another antiviral
agent, such as a nucl eosi de reverse transcriptase
i nhi bitor, 5 another nonnpgl,gpride reverse

transcriptase inhibitor, a protease inhibitor, an
Succmlmaelgrrm;@ {3nhi-brionor3-(HrhlarccBrRSanr PIEXCRA -2 Atiergelrngy L]-pyrazolo[3.4-

Qu whi ch bl ock viral docking to CD4
blpyrifS LW fn IR ERM A "0 S o o may be used with

conpounds of the present invention. Wen the active
conpoundgr or its derivative or sal§ are adm nistered in
conpnatl on. W t h anot her anti,y4ral the activity
my be fe over the paren @ =Y. \Wen the
g BN Ni)ﬁnatl '10 t pernpy 5% (CH,),CO,H
admni strafi om may be c ncurrent or eqlienti alllwith
respect to WAAt of the nucleoside def [
W-BLRt=@dm ni stration"” as used herein thus
desR adHIOH st r atArerB-clddroShgardgdeiys at the sane
tinepar at different times. Administration of two or
nore agents at the sane tine can be achieved by a
single fornulation containing two or nore active
step li-ngmedierdfR-64 (1.6\), 3706 bq@rbusafdryalkichydetsaheionand MeOH was stirred

mnistration of two of no sage forns with .
ovemlggh@é& Lot qd%a%lel’afggmspﬁﬁsr ﬁﬁeﬁ%@%wa@ Cuontid s thg resulting
solutid] Miuted WiBELOAN tRSrdSIEHg BRI Sifdte RhsSRtdr QL WASRS! with H,0 and air-

treat nent or
dried to afford 1.63 g of 10.
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prophyl axis of a di sease or a condition associ ated
with or nediated by HV-1 infection, or the clinica
W@ g0opi08nse4 t her eof . Exanple 1 Succinic acid PCT/EP2008/067274
nono- { 3- [ 4- br ono- 3- ( 3- chl or 0- 5- cyano- phenoxy) - 2-fl uor o
-benzyl ] - pyrazol o[ 3, 4- 20 b}dyridin-1-ylnethyl} ester
(1-1) FF AAOAO | NI NBr NRstep 2 Br
step W#é@ﬂ&ﬁm-lo (§.488! OmniyIR4ucdiie ahhydrile 1015 B, £5GaéH DMAP
5-cya henyl step 1 step 1 - A
(6.1 iy Q0§ rmeh org @wil%mg,«$ at B 9yadaaoLR IR P ety 463 mmoD and the

resultlﬁg lnﬁ%ﬂu?@wgg]glrh@h%w}a k% beMid ﬁB endhs R0 0&1% gﬂer 1 h the

nert at nos ere was evapo ated an
reactioresey mnum@d with Iadldhtlonaldl)GMt(éd mii)taind M2:Ghainwith heYoragiCL idrigd

(MgSQ;)féhgripé aly ?Y\%%gra&é%3 eggmn&mg%g‘%%e%gyﬁg%%ggﬁ%gc and somcated
Whlchp%é(@a%o@ﬁft@ﬁgv%?& whichlwd ﬁl@ergd W&ER@(@WﬁH $PGRAE 'aﬁ@ dﬁéd thifford 0.4 ¢

8, mol ), succini ¢ anhydride (0.15 g,
of I- lnﬁml a)ddltDMNF() 1 gBvab rn@ve@d@ﬁaﬁmﬂnﬁ camjfr@@lﬂle( mothqr_)lqmr BSmal. Caled.

for C B RGO et r 0 Rad BE N P TR S gl oy, 0-52.

becane honogenous in 10 mn. After 1 h the reaction

2SR DL g B et ..

c|pyridazapdrydmethy])Fhengpuiryo phewicohiteil snds-S8) Wasumsad edp lEt<OACR edd
soni cated which afforded a white powder which was
filtered, washed with Et OAc and dried to afford 0.4 g
of 1-1. An additional 0.1Expmpl 2% ecovered in a second
crop fromthe nother liquor: Anal. Calcd. for
Succu@e 5édd 7BynG61 BANEGBoN0-3-63-clloro- Hcyanogphendiky) R -88oroRmurng]-p@;azolo[ 3,4-

C]pyrlgglgété-i-yhinﬁthg ebg,[eilkll 9 52. 1-2 was prepared anal ogously

5-[ 6- brono- 2-fl uoro-3-(1H pyrazol o[ 3, 4- 10

c] RYhidRZE NG ] ) e ]
s 1 RUGRESA P I T SRR TR
phenoagj-ftchloro-benzonitrile (R-73 1.32 g, 2.88 mmol), 37% aqueous formaldehyde (100

-{3-[4-brono-3-(3-c 0- 5-cya noxy)-2-flu
mL) apg W@(%rg&m @Hﬁed aé?kyF'f%%ﬁ b Eth%ttﬂﬁ?PﬁVe’étét“@Fe Svaporated
and th@ Ires:ia’c)uestfﬂ%% wit\HSO SRE AR 12819 e prempltate filtered, washed with H,O and air-
6- brono- 2- f | uor o- 3- (1H pyrazol 0] 3, 4-c] pyri dazi n- 3-y

dried 1orﬁf0mgl 127 g of 3-[6-bromo-2-fluoro-3-(1-hydroxymethyl-1H-pyrazolo[3,4-c]pyridazin-

3-ylmethyl)-phenoxy]-5-chloro-benzonitrile (12).

step 2 — A mixture of 12 (1.28 g, 2.62 mmol), succinic anhydride (0.39 g, 3.93 mmol), DMAP
(16 mg, 0.13 mmol), DIPEA (0.73 mL, 4.19 mmol) and DCM (65 mL) was stirred at RT under
an inert atmosphere for 3 h. The volatile solvents were evaporated and the crude residue was
purified by SiO, chromatography eluting with a MeOH/DCM gradient (1 to 4% MeOH) to
afford 0.75 g of I-3 as a brown solid which was dried overnight in vacuo at 110° C: Anal. Calcd.
for Co4H;¢BrCIFNsOs: C, 48.29; H, 2.85; N, 11.73; Found: C, 48.31; H, 2.68; N, 11.57.

I-4 is prepared analogously except in step 1, R-73 was replaced with 5-[6-bromo-2-fluoro-3-
(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-isophthalonitrile (R-77).

I-5 is prepared analogously except in step 1, R-73 was replaced with 5-[6-chloro-2-fluoro-3-(1H-
pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]- 5-chloro-benzonitrile (R-73a).
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15 phenoxy] - 5-chl or o- benzonitrile (R-73, 1.32 g, 2.88
mol ), 37% aqueous fornmal dehyde (100 nli) and MeOH
W@ 1@9/08d534 was stirred at 67 C for 35 h. The voPEI/EPM08/067274

solvents were evaporated and the residue diluted with
H20O and the resulting precipi2ate filtered, washed
wth HO and air- dried to afford 1.27 g of

1-7 wé&ﬁr@zabécgmaio%oﬁély ok &pBin(stegy, dicotiioRh iyt idle Wy )& flZsald dly3i ikl dro-

ri dazin-

pyran3, ﬁﬁ@?ﬁ?Wﬁ“ﬁﬁ%m%&WT)S chl oro-benzonitrile (12). 20

step2 - A mxture of 12 (1.28 g, 2.62 mmol), succinic

I-10 anhyds I%Ia’gé&g lggxcrs?gt 1n4§n‘m;4 MH}w gﬂ&%ﬁ%@gm& }NélsdloxaneQ 6-

dmne§¢A5R§mh@m)g§B)Jnder an inert atnosphere for 3 h. The
vol atil e solvents were evaporated and the crude

residue was purified by Si02 chromatography el uting
1-12 ispreparad Me@#dDEM qyegdiiestep (1IR3 waé ivplatdd wh Sd6fchtodo-2-fluoro-3-

0. 75 f 1-3 as _a br ol i d whi S, dri
(IH'PWé‘PIH&g‘/I‘C:f]HYﬁﬁ%’& 3B Do enoRdapo P SO 3p).
C24H16Br CLIFN5Os: C, 48. 29 H, 2.85; N, 11.73; Found:
1-14 w%s gr%)agelji’s nato ousg%%:xcegt m ste 711 ﬂ #3}@? V\%&acgg WﬁtglCSe chl?rﬁ-2-ﬂuoro-3-
(1H- pﬁak@o@’Wﬂﬁim@lﬁﬂnﬁthﬂ) phenoxy] 5-chloro-benzonitrile (R-73a) and in step 2,
(1H pyr.azol o[ 3,4-¢ %flda2|n 3-yl met hyl ) - phenoxy] -i sop
succirnyig ﬁmysﬁfi? P l’eethﬁdi‘W)‘t glutarig %nhpyﬂ@fé%u ed anal ogousl y
except in step 1, R 73 was replaced with

I-15 W&&?&Fe&%ﬂa@gﬁ%& F’fC&BEﬁnr?;‘L%P 3 SHESHS Ay ysiEidR 8y eplace with 2,7-
oxepaRcdithbOpRENHOIiA, Id ASKNR2 35 5-8YWO 2009/ 080534
PCT/ EP2008/ 067274 -32 1-7 was prepared anal ogously
except in step 2, succinic anhydride was replaced by
di hydro- pyran-2, 6- dione Egdmaplasi c anhydride) 1-10
e 50 T BRI £ AR AU RS Ao BR B R
pw«hﬁdsamﬁahﬁﬁME%ISIZ is prepared anal ogously except in
step 1, R 73 was replaced with 5-[6-chl oro-2-fl uoro-3-
(1H pyrazol o[ 3, 4-c] pyri dazi n- 3-yl net hyl ) - phenoxy] -i sop
hthalonitrijle (R-73b). 1-14 was preppred anal ogously
excepfrPx NR—73 was repl N
\

3-[6-chlg 0-3- —> N. .0 o
(1H pyBuzoro[[B, 2 c SPHazi n- 3- yBrtet eﬁU&yﬂf%ﬁch
| oro- benzoni t¥{2¥e (R-73a) and in step 2yzNsucci nic

anhydride was replaced with glutaric anhydrjde. 10
1- 15 was prepared anaBagbush-yysaxpbglyl i n step 2,
succi ni ¢ anhydride was replace with 2 7- oxepanedione

(adi pi c_anhydri de, CASRN 2035-75-8 qp 3 Acetic
To a sejpticy of 12 (0.1 g, 0.2 mmol) and DCM (3 mL) was a ded pyridine (0.08 mL, 1.0 mmol) and

acetic a’m&dnd@r 81, -6(n%n@1 | PHcQespitinY 3RHIANER @eﬁyado%eﬁllgqap&tmagrm inert
razolo pyridazin-|-y Inethy ester H&
atmosghere @rtp}ggnaterlal was still eV1dent and additional aliquots of pyridine (0.08 mL) and Ac,O
(0.612 g) were added and the resulting mixture stirred at 55° C for ca. 5 h. The volatile contents were
evaporated and the residue purified in two batches on a preparative SiO, TLC plate developed with 60%
EtOAc/hexane containing 1% TEA. The product was eluted from the plate and crystallized from
DCM/hexane to afford 0.076 g of I-8: Anal. Calcd. for C,,H,4BrCIFNsOs: C, 49.79; H, 2.66; N, 13.20;

Found: C, 49.87; H, 2.63; N, 12.92.

Example 4
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I N%I N %Br (rNCH20H Br ' \ NOYMe NN NN O 12
1-8 15 Ar = 3-chl oro-5-cyano- phenyl To a sol ution of
wQ@Q200008@634g, 0.2 mMmmvl) and DCM (3 nlL) was addedP@I/EPII0SIEs7274
(0.08 nm., 1.0 mml) and acetic anhydride (612 ng, 6
mml ). The resulting solutieid-was stirred overni ght at
RT under an inert atnosphere. Starting material was
(S)-2- Atrﬂlhd) 3enéttginbut aiclacd Gi[tli‘tﬁditﬁb 3ad3i-c§]1lltﬁbSS-@}an@éﬁhbﬁH@?Q-ﬂuoro-benzyl]-
(0 mL). and Ac20 f wer e added and the
pyraquewﬂpa@d%ﬁmalwfl@e%w ?%t%_rdh rO@é@rl@ w8184, 5 h. The
vol atile contents were 20 evaporated and the residue
purified in two batches on a preparative Si 02 TLC
pl ate devgiopg th 60% EtOAc/ hexane containing 1%
TEA. The prédutrjags eluted fromthe plate and
crystallizedBde DCM hexane to afford 0.076 g of
1-8: Anal. Calcd. for C22HHBr CLENS03;: C, 49. JIQM H,
2.66; N, 13.20; nd: C, 4 63,ON 12792
Bxanpl ¢ 2 wo 35%??819/ 80534 P “3
(S) 2- Am no- thyl-butyric acid| 0]
3-[ 4- brono- 3- ( 3- chl or o- 5- cyano- phe ) - 2-fl uor o- benzy
I']- pyrazol o[ 3, 4-c] pyri dazi n- 1-yl net hyl ester;
hydrochlo d t 2 INR=1ocO ArO0 CHWe2
12 60000‘4IJ N%&ﬁgllogp&y%n@hem 21 K9:A¢ = H (HCl salt)

ﬁu C 1? 8%’ f‘z” 07 4a1%£n§©uat%d]a%h§}ro&§8w go‘[Bnga%ﬂ}Ped TEA

(0.2 e@iﬂ'@l))mca(ﬁ) \ailllhy-lN @atboﬂyﬁhﬁcﬁldm@) 1WAg, @dslednolAT h&reéﬂtlﬁg solution
UIVﬁ%Band §leallne N- car boxyanhydri de (0.117
was st@'r%’sat foy 2 hrrkherrgsyifing sodutin wias Retitiansd bepyeep é@uaétvomnes of

EtOA% Qhd IZI (Ij and 'ﬂ% Et%lé Lﬁ%ﬁgé@vg?ﬂe&&%%? ‘gﬁ% ﬁgé(gtua&)g%%s Xt cted with

et weén equal the
EKLA@thﬁmwnsmﬁ&naxam&ﬂwwﬁhEEHQNEﬁma)ﬁﬂa&ﬁxmﬂ&vqxﬁMmdt@Hecnﬂe

Wi t t QA dth d t
produgtm@&t)rElﬁefi i%ptgg}rg@rang ne X G Sq%@ltﬁﬁ L??é ﬂ/leOelg/DCM containing
1% TEA which afford 250 mg of 13 as a Viscous yellow oil.

step 2 - To a vial which was flushed with a stream of Ar containing 13 (55 mg, 0.07 mmol), Et,O
(1 mL) and a stir bar was added 1.0 M HCIEt,0 (0.21 mL). The Ar line was removed, the vial
capped and stirred for 3.5 h. The solid was centrifuged down and the liquid decanted. The solid
was twice suspended in EtOAc/hexane, centrifuged and the liquid decanted. The sample still
contained some starting material and the process was repeated except ad additional aliquot of
HCl/dioxane (2.5 equiv.) was added and the solution stirred for 6 h. A second 50 mg batch was
prepared similarly and the products combined. The crude product was dried in a vacuum oven to
afford 64 mg of I-9.

Example §
3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-c]pyridazine-1-
carboxylic acid methyl ester (I-6)
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product was purified on a preparative TLC plate

devel oped with 3.5% MeOH DCM cont ai ning 10 1% TEA
wokioghsess ord 250 ng of 13 as a viscous yel | ow@i/EP2008/067274

step2 - To a vial which was flushed with a stream of

Ar containing 13 (55 ng, 0.68#-mmol), Et20 (1 nlL) and

a stir bar was added 1.0 M HCFEt 20 (0.21 nlL). The Ar

line was removed, the vial capped anB stirred for 3.5

h. The asol i 2 [ ;

decant ed.

Et QAc/ hgye El ¢ The

sanmple still E\Jerl | and

t he process vvasNrepeat ed except ad additiNnal aliquot

of HCFdi oxara3 ( 2. s added and the sol ution

stirred for 6 h. A égggnél%%%nﬁanggﬁc%d was prepared

simlarly and the products conbi ned. The cr ude pr oduct

Toa s\gxﬁlziﬂ% |r0i£ﬁg7izg).ﬁ)ovga}%%ﬁ%\é ntaghyd?ousoflgF ?140 rgE) Qs daRd Me;SiCN

(0.19 B[ 4-5BrremoD $ol(osvsz1myoo 05 bl Cyfanso R, ety fchlods forb@n 2105 g) and

I\L@D yrazol o[ 3, 4-c] pyr.i dazi ne-1- carboxylic acid rret?iyl
MeCNog} ). ( Theesying sofariospsssirmdmt BEo 0 d/ho e raaction mixtupe was

oGSt O Byl 0 VAL i
with §t0A20d hg cotbzvd RRIDACES wnreaiirieylcﬂ]&/thS)4)[|fEe(eﬁOe\Mp))rathand

added Me3Si .19, n, fol |l qwed by 0.95 :
EOAG I 3% ] TG W&W%’ BB OT%%OQSWSI atf! tfgated with
Et,O/&EN &ngcma}ford-r@ 861 6616 LL AGBAL Yo PR A Sva3 kil %QGIﬁ{gthTl a vacuum
for 1 h. The reaction mxfure was 5 partitioned
oven. between H20 and Et OCAc and the aqueous | ayer was
separated and extracted again wth EtQAc. The

conbi ned extracts were dried (MJSO4), filtered,
1-9 ang l20v e @Errarrd anmogpiesnescapemiis] dirrermategves teplasd with ethyl

con Gk S PR a8 tagbest e i
yell ow solid which was dried overnight in a vacuum

oven. 10 1-9 and 1-20 wergxdihprRa ed anal ogously except
met hyl chl orof ormate was replaced with ethyl

3-[3- (émcetyéfl&l‘ofﬁﬂ@le[ﬁd‘ c]@wm@mp%yll@hﬂhm)&brpm%ﬂuom -phenoxy]-5-chloro-

vely. Exarrple 6 3-[ 3- (1 Acetyl -1 H pyrazol o
benzofugﬁl%?f]tlk ri dazi n- 3-yl met hyl ) - 6- brono- 2-f | uor o- phenoxy]
-5-chl oro-

To a solution of R-73 (0.050 g, 0.11 mmol) and dry MeCN (3 mL) was added Me;SiCN (0.1
mL, 7 equivalents) and acetyl chloride (0.013 g, 0.48 mL of a solution of 27 mg of AcCl and 1.0
mL of MeCN). After stirring at RT for 15 min H,O (20 mL), EtOAc (30 mL) and 5% aq
NaHCOs; (5 mL) were added sequentially. The EtOAc phase was separated and evaporated. The

residue was taken up in DCM, dried (MgSO,), filtered and evaporated and the product purified
by re-crystallization from DCM/hexanes to affords 0.39 g of I-16 as a light brown powder.

3-{6-Bromo-2-fluoro-3-[1-(pyridine-3-carbonyl)-1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl]-
phenoxy}-5-chloro-benzonitrile was prepared analogously except acetyl chloride was replaced
with nicotinoyl chloride to afford I-17: Anal. Calcd. for C,sH;3BrCIFNgO,: C, 53.26; H, 2.32; N,
14.91; Found: C, 53.31; H, 2.22; N, 14.72.
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benzonitrile (1-16) 15 To a solution of R 73 (0.050 g,
0.11 mmol ) and dry MeCN (3 nL) was added Me3SiCN (0.1
workQo9/psesaui val ents) and acetyl chloride (0. 013PQI/EB2048067274

m. of a solution of 27 ng of AcCl and 1.0 nL of

MeCN). After stirring at RT-F@r 15 min H2O (20 n),

Et QAc (30 nmL) and 5% agq NaHCO3 (5 nL) were added

sequentially. The Et QAc pbﬁﬁﬁpMﬂB separated and

evaporated. The residue was taken jain DCM dried.
3-[4-Braggachd3- clﬂmw%m@awan%@n@w,a\ﬂoﬂwe&e% -PHazqJp etrbipyridine-1-

xanes to

carbo%?{c afci o 3993&1%@ &Eﬁﬁgf gré dg @drﬁéhl{)rﬁ%@@”\%ggr

{6- BronD 2- quoro 3-[ 1-(pyridine-3-carbonyl)-1

step 1H RY ba@0lied Balwas] drded szt PBA (®1MI] 2.5 rnmol) tert-butyl-2-
phenoxy}-5-chl oro- benzonitrile was pre are

(methﬁlﬁmnmj@ %l W@maé@(l%cﬂem&l 0.¢hmoraldeAvBY 22gpdded) apd D&M (2 mL).

oL EPEA BP0y S0 0

DCM @ nfiJ add codled & @47, The Mm@ﬁsolﬁ&@n%%d@%ﬁﬁt‘ﬂie cooled carbonated
PCT/ EP2008/ 067274 . - 35 Exanp
soluticgL yig SBARESAVSL ¢3 %}n&néﬁsrw ah% fahé AR 9nd sllaweddp gvasayig\RT. To

the reét%ﬂ%oﬁ%ﬂ)e?% sg%’déecpi{h‘;y{ dOdJS@?g f&lﬁowcfﬁ%emﬁhﬂ g(O?Ca ). The resulting

mlxtu(elwéﬂ)eawtiem a kealeddubowerd’di foeda Vl(ﬂlh Wassadldangedalwrasiiltered. Both

| P 0.4
the soRi@]{lEﬁ’gh(e aﬁrﬁrﬁng?tﬂwg é@ﬁg}gﬂ:ﬁ@tgﬂ% gul}py%nesour?% "ll}%@rude product was
purifidARMY t%?e%@épa%ﬁw@tlc%ﬁewcﬁ %verf@aleveld%@d QM@N7595 ERYIAC/hexane. The

m Ccr owave was char ge
recoviypd ptqducttﬂqm dmaﬂdttw was tpliad ¢o Ql@)tEQQ)rg)areawd tlcDENE @aid seiqyentially

and cQo 0p C. e spl ution S, ded.,to
deveiiid wiAEH ELG AR B Sins IPD P h FRBAS Bt PPy e GRR ok Brae. The
resultlgg_libr(ﬂﬁldt whi ik @etcadtwiOEL OMeRar® and Fkdradl tb QWBEH §.01 R bATHO
To the resulting solution was added R-54 (0.350
corresgpnding Beqweratid4)pyri dine (0.2 nL). The resulting 10
m xture was heated in a sealed tube at 70 C for ca. 16

sep 2510 ¢ e of B Q- Bork e BTo 2Bk b QRE 48 drappand MeOH

€ dro?@sdfa[sedﬁdé’d EM H-a]/@tz@ Hﬂf—B RLOGME Etu’i‘@sfor PUdctdredn H&dlﬂgnal aliquot of 1
hree preparative tlc pl ates whi wer e devel oped th

M HCYEuOE evedded x Adier | TiHwtle re@ctmnewman@amdumd chHﬁlt/dlexane (0 1 mL)

t was._ a [ 0 a earatlvet
was el Set' SR PRRpY PR b (PR ucBl 3026 Sldnfinsd e kg witurated
with B ELGACT e aRedthairiel i £daduuadcio pifaide3 1 hEef 139 as a white
resulting product was triturated with Et20/hexane and

powddri [ tered to afford 0.018 g of the corresponding Boc
urea (14). step2 - To a solution of 14 (0.035 g, 0.053
mol ), DCM (2 L), EtOAc éG dro s) and MeOH (3 drops)
was added 1 M HCFEt 20 (0. %alﬂi)je and stirred for 1 h
before an additional aliquot of 1 M HCFEt20 was

3-L4- - (R oSt B 22 A HAT BRRALBE 4 Pl idine.1-
carbo;?yéigiagti@ﬁfﬁtlﬁ%lg?glgsbhw&m«‘sthwmerehyxnoclabﬁ@b aitd1418g

step 1 — In an oven-dried vial was mixed 1-dimethylamino-2-propanol (0.73 mL, 6 mmol), dry
pyridine (0.5 mL, 0.5 equiv.) and DCM (2.5 mL). A second oven-dried flask was charged with
phosgene (0.6 mL, 1 equiv., 20% solution in toluene) and dry DCM (10 mL) and the solution
was maintained under N, and cooled to -40° C. The contents of the vial were added dropwise

and the resulting solution was stirred at -40° C for 5 min then allowed to warm to RT. To the
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wi th Et20/ hexane (1:1), filtered and dried in a vacuum
oven to afford 31 ng of 1-19 as a white powder.

WEz@n080538 PCT/EP2008/067274
3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
| ]-pyrazolo [3,4-c]pyridazina¥- | - 25 carboxylic acid

2-di met hyl am no- | - net hyl - et hyl ester; hydrochl oride
resultﬁ@kbluﬁ&n $33 a@deﬁﬂl 73 (0.028p, @WQﬁmﬁb’l)' adl the aésumg rﬂik?(ﬁ}éjstn‘red for 3 h.
1-di me (){I am no-2-propanol. (0.73 nm., 6

The sq}ytrqujw?fe %e@wﬁh Et;@ gldetag |hgu1}i PhASE Wtecimflgm‘,@y resAltmg precipitate.
f
The soz\iglf:\gﬁk?er?s\ﬁgﬁ] ngl ok §6th ﬂi{%{? 2 3@@6 n‘f]%aa[ngqge élqpre@r?gﬂp goz‘%%% were combined

soluticon in tolu
and cvEMafcto Fﬂe)remhw Wzksepamuhmted botwosa $tOAC 13 Rinhe dndi R G NhEC03 (30
s of t

mL). 33% Eg&gl 5 tlé)%wgwaﬂ}f%%@cﬁﬂéﬁﬁ Yqhgmg 8?5&%# ‘Wge ifered and

evapo?'dttéd' rag @ler wh dssd196d @ IHEM {0 (’[3 ald eved b eoveEmDt ééldﬁ-gn (1 M)
the WD 2009/ 080534 PCT/ E 2008/ 067274 -36 resulting

was awldu tliho mesnitmgasd tividn Rea3 Stn(re)d 225 0gninOthd EtraDIOM ampzbmahmt was

sultin xt ur e red f The sol ution
cecanfyfy e ecrheririogn B-eneor i o el Sga0uith o8 [Eford 0118 ¢
of I-138 benthi@fel bbi01 Pr 8ERPTI. at e.  The solid was washed tw ce
with Et20 (2 x 20 nL) and the supernatant sol utions

were conbi ned and evaporated. The residue was
partitioned between Et OAcEX#ifiplel9) and 2. 5% NaHCGS (30

m.) ... The sol uti.on was_washe W|tha
Phosp@%%%féd giongy E@ﬁ -brgmpay(3- 5}1?%‘} -S¥Ier AH0 %qre enasﬂb
yraZ(aéSeéf- degéu‘?ff %ilﬂl@fﬂlill}%s% 48 m) and 0.5 nL of

/Et sol uti‘on was added. The resul ting
sol uti on was stlrred for 10 mn, the Et20/ DCM
step 1SUDe# B@ahaidiorersl 0 d exian 2ed, minbh ahesj(due{l@(akﬁj) wap atlded thionyl
Et 20, evaporated and dried in a vacuum oven to afford
chloride 1Ly Tl reulting selution Wrnyirsddng | habgnorvaperatpd apd resuspended in

benzegé(ﬁﬂp[l eev?pc?r%f%ﬁ@&' Qfgbx‘gi %Z‘h?gf % [% blcr:oynéon 8 (g) hcél%]ogomgth% Hl L538/1%12010[3 4-

b]pyrldmehgzyhe]thylpwﬁimd)-@hawﬂ;y]:]Sfl‘jatdrd-dbznzmnilmid (e} dwyd yellost foam which was
18) ste u sion of 10 (1.24 g, 2.54

used 1]&‘#51 e)XE %@bﬁtﬁ@“m‘}jﬂ R)t}g?é%%bd t hi on§/l chlgori de (2

The resul ting sol ution was stirred for 1 h then

step 2eVV%J grnﬁ;zt%g (")"fgl%t(gl or dqﬁ‘q}ﬁgn di- }e?t-gﬁglﬁﬁgfph%&d(l 06 g, 5.08 mmol), in

re-evapor a

MeCNB¢[06mby waDadited lé:g§0| (0 TSQ@QWmm&) ﬁhdl &fe&bﬂﬂt&lﬁmlxture was stirred for 1
ridin-3-yl methy uor o ] -5-chl oro-benzo

b
d at REF% t |r%%utt%)mlé§1rawé fultexﬁdﬁ%raﬁghﬂﬁﬁéﬂ\aéhe filbate W waorated and

the crﬁkfe'y#r)o(%c?g Mffiéch%“% %&I&l&%@%&g%? §1§ ithAMeBHPBCR1 gragf%nt (0to

1% MdOH) ¢o tffdndtly] gbﬁphﬂ'ﬁ@h@rlc( dcidB-[ ¢, br&m@3-@rahldro- S-cyandApbbhoxy)-2-

Auorop 8 PR K G RSSO B i ferBitg] SR The

resulting mxture was fil tered through CELI TE(r), the
step 3f '"1"(%5 gééﬁtl(ﬁ@éfn% gr a%t%%gD | ng \)\A((‘)vra% queﬁ%@# &Kgﬁﬂ rahIi ltl?eqresultmg
soluti@t ﬁﬁﬂe@.ﬂﬂt R([Ofot ® min. The solvents were removed with a stream of N, while
maintaining the solution at RT or below. Benzene (10 mL) was added to the residue and the
benzene was removed in vacuo while maintaining the bath at RT or below. The residue was
stirred in anhydrous MeCN and aqueous 1.00 N NaOH (0.53 mL) was added which produced a
white solid. The suspension was stirred for 5 min then filtered, washed with MeCN and the solid

dried in a vacuum desiccator and dried overnight under high vacuum to afford 0.129 g of I-18 as
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1% MeOH) to afford 1.1 g of phosphoric acid
3-[ 4- br ono- 3- (3- chl or o- 5- cyano- phenoxy) - 2-

wo bavorgoshenzyl | - pyrazol of 3, 4- b] pyri di n- 1-yl met PgT/ERBDE067274
di -tent-butyl ester (18) step 3 - To a solution of 18
(0.179 g) in DCM (2 nL) was-¥dded TFA (1 nlL) and the
resulting 25 solution stirred at RT for 1 mn. The

a whit8 b Ne& Hinfr (woysmeﬂql\zeds VAHY), 895 {1eamcet,0)27 wnrlaa (6H, m, Ar), 8.01
mai ntai ni ng the solution at RT or bel ow. Benzene (1

(1H, dridy). Ref/ @HdddADo the residue and the benzene was

removed in vacuo while maintaining the bath at RT or

bel ow. The resi due was stl rred én anhydrous MeCN and

aqueous 1.00 N NaOH (0.53%3mPIGAL added whi ch produced

a HMEr(t)llf‘olﬁ%ﬂ 1513Y ﬁ@@er%*@ﬁﬁﬂﬁ‘i L 8'511151{1151?(9 19 rde@erfﬂl&tlon

then filtered, washed I@le he solid dried

in a vacuum desi ccat or and dri ed over ni ght under hi gh
HIV-VRT asway twaas @hifr @d u0inl®Bwgll Milllpoié?MiﬁtiSMleﬁQﬂQma@GBéo plates using
puriﬁe?igrq/coErg 191@081]2:}1/ 06Z}Zr§e7 glgi 5(_1 g(;_]yaré\wl s ?l' 1|6 I-yedrga;lgtg p&gn%zrg%_la tq»tﬁl Vo%urne of 50
uL. Tﬁ&ssaﬁc&%ﬁtu@&t@m/eg ﬁls/ﬁCl( £ Im \@Naﬁrl)l HHEWAG cM MgCl,, 5

0 yner ever se Transcriptas€ Assay:

uM dTTij (blit QCi PESATURL £[pinilpbly0RA) preHindedledb 2S5 si@smMaizo (dT)16 and a

carried out in 96-well MIIlipore Milti Screen MADVNOBS50
range gf ghebtoy; §pRegNtrinns fin eénalé@@ﬁ%mﬁm obHYp MR Rgactions were

o) 0

initistBPb YN PNDREE TR hEIRLARETRIOAR S E B AP, LS FE stopped
by theddiridn NG il kemmvmcﬁ AN Mg ®22 to PreciMitatE P4’ O fok30Ghin. The

[3H dTTP, 5 g/m poly (rA) pre annealed to 2.5 g/ni
precipgpicy @/e(qqullfgtegﬂqm agplyl_gg \fagwg@ tetheiphie ppd spquentially washing with 3 x
200 u%)ea(f)%/nl"t‘%t almcc)irbsx !260 ll;a ‘Vr(}a 151%8 Ff ra“lgath ﬁ%{e%{wjf (é{ﬂ%% drad10act1v1ty

Ctl ons were 1 niti
count@f &I PacREH DRpCe ntdt a@&% ardn% cmzrs IsBRMINRIeEl PBPREIL 1Css
by the addition of 50 ice cold dl CA and allowed to
were qmﬂ@éat@d bsaplettalg % ntihlbl@pn 30rsns logioThiebitpr eocpittatives Representative

col I b Vi ng vacuumto the plate and

ICso dgiddn iy ‘§T§§§E jng wWith 3 x 200 | of 10% TCA and 2
x 200 I 70% et hanol . Finall Y, the plates were dried
and radi oact ivity 5 coumtEg Packard—TopCount er
after the addition of 25 |'"SCi nlzl Ilation fluid per
well. 1CS's wereCsapsuidat ed by plieksimg % i nhibition
versus |logl i ntative
| C50 data is depict&3 in TABLE 2. TABHE 2 Conpound
IC50 M 1-3 0.0049 IIS- 5 0.0074 1. Osb%déi‘um sal t

1. sodium salt

Example 11

Determination of pharmacokinetic parameters in rats
Intact male IGS Wistar Han Rats Crl:WI(GLx/BRL/Han)IGS BR (Hanover-Wistar) rats
weighing 200-250 g were used. Groups of two rats were used for each dose level of an
experimental compound. Animals were allowed normal access to chow and water throughout
the experiment. The test substance was formulated as an aqueous suspension containing 5 mg
Hypromellose 2910, USP(50 cps); 4 mg Polysorbate 80, NF; 9 mg Benzyl Alcohol, NF; q.s. with
Sterile water for injection, USP 2 or 25 mg/kg of the R-73 and was administered orally by
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Exanpl e 11 20 Determ nation of pharmacokinetic

paraneters in rats Intact male I GS Wstar Han Rats
wW@e@IME(56_x/ BRL/ Han) | GS BR (Hanover-W star) r aPGI/EP2008/067274

wei ghi ng 200-250 g were used. Groups of two rats were

used for each dose |evel of-#a experinmental conmpound.

Animal s were all owed normal access to chow and water

gavagk hroblgd sdmplé (@3 exiperisdiltcted Font 1S trestad sdtanc 0. 0\8&80 25 0 5,1,2,4,
fornul ated as an aqueous sus ensi on containing 5

6, andfy hrignre o) ygelap oangulamd  H G4clh 8y caulizegpunsiuye o PEEples swre * olleted in
h

tubes Pgntagm{gy Bgﬁ%ﬁﬁ/ﬂl Lj%g&gm@ 2@@5 st{;i‘ﬁa onfv"iczehc(ieurétg %a'rﬁalﬁlél\é%r%edure The

sampledmwierd sjer eda arfiigeyatdaly cMﬁhﬂ@@ga’tO%@ESds soon as possible and the plasma

sempIGg ST TR 01 Crfiche ML AVaiis < Lo Sphpers: (0S5 Were mixed

with (p 1§mL10f Zoctébhitril® coRBid Pod hOMIA of WALMAT staARRY! 3y @@tdof calibration
24 h by cardi ac puncture. Sanples were collected in

standardﬂo‘ess proparad iy mrgxmgt(h&%nﬂtmlmﬂaatsalf@ﬁdﬂaﬁ feord ustreatediragnwith 0.15 mL

aceto%iﬁ%ﬁ%%{jltrél E]?x&e?(gﬁ) élg)?lg[é r?trf ﬁﬁt?%}é sfgfla—ag Cﬁan”p!%lg%ﬂélve %rnplse P calibration
standP@S&k RbRe:RAGhS B8 aBdBhed SAMPLEREY AB560 i@ FRD0l Mindto-pB&ipitate the
C freezer until analysis. Aiquots of plasma (0.05 nL

proteipe Seperngtar (lﬁﬁ) th @ch)s fiem esmtrafpsetion was transtasied antai anp-well plate for

i nternal standard. A set of calibration
LC/M%%@% gélg}' ‘was prepared by mxing 0.05-nL aliquots of

lasma fromuntreated rats with 0.15 mL acetonitrile
Sﬂlﬁéeﬂéy_w §roxyeesnyeisianglyzgdnpsanbieh-peefarringe lighidrehspraatagraphy with
and
tander?%%%%ﬁaﬁﬁ“%ﬂﬁ (PR R S) RIS RSN LB was placed prior to an

ACE C(DS poecfi tat eoltme (3Gnpy cligeiwes Sep ésmapartiof. 1 Blecgospray lonization
ach) fromcentrifugation was transferred into a
(ESI) g@smpqi foy) the domiggtion propss vl henphidg ghasgaispatamed |y 8N ammonium
acetate IP (VQL%E Ydth & %efo?ﬁllﬁcj z}/c%(?g ?ﬂo%ge gh% @%Bﬁtgfn'é@%ﬁ%ol MgéﬂdAcetomtrll
HMMOma nnms spectromet
with O( HRLFG R NMSY. E‘lut&BSwﬁEl.ﬁer@ﬁﬁfed veiti lhm’foLIMmQIgmﬁdlt prithod flow rate of
tP an ACE C18 50 x 2.1 mmcolum (5 nm that was used
0.3 mk/®pingepar ati on. El ectrospray |onization 15 (ESI) was
used for the ionization process. The nobil e phase A
contained 5 MM amm@i um | acgtAate in wagBr with 0.1%
form c acid and TpRj{ € phasgol cantai ngd S0 50
MeOH: Acet oni tfri O 197 rmc Aci . Efuti on was
performed w th ‘t%"s‘%%l omﬂﬂ%ggﬁd%eﬁ{—g:&%h—a flow rate
of 0.3 L/ mp—=TFine- %980 mmn 108%8 0.5 nin 100
0 2.0 nin 020031419 pipn 13800 0
4.0 min 100 0

Representative data for compounds of the present invention is tabulated in TABLE 3.

Example 12

Determination of pharmacokinetic parameters in dogs
Intact female Marshall Farms Beagle dogs weighing 8-13 kg were used. Groups of two dogs
were used for each dose level of an experimental compound. Animals were allowed normal
access to chow and water throughout the experiment. The test substance was formulated as an
aqueous suspension containing 5 mg Hypromellose 2910, USP(50 cps); 4 mg Polysorbate 80,
NF; 9 mg Benzyl Alcohol, NF; q.s. with Sterile water for injection, USP 2 or 25 mg/kg of the R-
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4.0 mn 100 O 20 Representative data for conpounds of

the present invention is tabulated in TABLE 3.
wez@apses342 Det ermi nati on of pharnmacoki neti c pPCEHEPRL063/667274

in dogs Intact femal e Marshall Farns Beagl e dogs

wei ghing 8-13 kg were used. -3&oups of two dogs were

used for each dose |evel of an experinental conpound.

73 anMd@Hid&nﬂ\@treﬁ:dadn’aDy\kbg} daosigml A Roo@saapls (10 snpwagndllected from the
ter throughout the experi msnt The test substance

treate%%g%fr%:’r Hod: dstdn Sadfider hdipemainguds veontStnmlssgvese collected in

tubes ggnﬁw%ko Bgﬂagsqtﬁge(%%ﬂﬂ@e/ﬁkjlspﬁgost&@ﬁ)on o, %hélagﬁylmgt frocedure. The

samplesatvere fom imp erefrlgara,tedJSﬁltﬂﬁxge 3254?'@/ ksgs@fn ushpoﬁl‘tﬂ!)and the plasma
2009/ 080534 PCT/, EP 008/ 06 g 73 an
samplgtpfisi Sred & ol §eoBy 1@% S Blide ShrphE: (010 yvere mixed
with (y\@§nﬁobf §€ett(?1ﬁ{trflé' letﬁﬁlﬁlg boeated dPGscb stgnd?a%d Q% %et d% calibration
6, 8, 8 hfroma jugular vein. Sanple
standam@ wa&pﬂep@@d égj mlnlngtmgﬂcdmatsmfwsp@tfagg|uu‘n'¢ated rats with 0.15 mL

at e/ NaF on | ri.ng.s
acctorff it BoipEeral) guiorbanrl S Rt BpPg spmplsgind calibation
stand6@ RMak WbHE&dahorofiglly afd SRARCASI RIS BE60 Al f3rm® MInas MRecipitate the
5 sanples were stored in a -80 C freezer until
proteign ghpernatantAll 5@ ubtogclof fr'gna@miglfpgat@gl W) trapsfaarediintecr 96-well plate for
' [ [ . of
ronishis iy S BbieARERAT LS bR B abea I RN R grampte
pr epac ed h\/ m i ng 0 08-m ali quot s of nI asmpn from
untreated rats with 0.15 fHABIdE3tonitrile containing
200 ng/ nL pf interndatst andard. |Each pl adde sanpl e and
calibratioph staadar,d was vorteked thor Oéghl y and then

cent f i §Reye 3500n/kPm f &rma20 ) Q?T“pl t afent he
10 pt oNel n D%%Jeper%zﬂ ant (%M@Lngg(%% (ng/mL)

cent o H-arsterred—tRto— “6 ‘v"“,! —ptate
for B(“7 ?(/R a g? 2sis 8&2np| e hRal y<:.§ was ¢ ASH ed
out a&3desk?? bed§790t he 15P@vi ouf 1eXampP)  TABPE 3 R
Dog |Gid. JALCo- | 9Chax N&O Dose hd h/ mifH ni) |RBSe

ng* h Idls(n Pmi)| 3R073 23992 85 P264 13840 3 25538700

15201 1%. 7 p930 PbBRo 1-7121969 9D22 195099 |ULed5 2
3710319228060 53T -9 2 1239 12T 2 2360 4069

Exanpl e 13 Phar naceuti cal corﬁjoi%ti ons of the subject
Compounds for admi nistra several routes
Pharmaceutical compositions of the subject Compounds for administration via several routes

f—l-

were prepared as described in this Example.

Composition for Oral Administration (A)

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration (B)




15 were prepared as described in this Exanple.

Conposition for Oral Admnistration (A) Ingredient %
WowRovnees3Act i ve i ngredient 20.0% Lactose 79. SBET/EP2008/067274

Magnesi um stearate 0.5% The ingredi ents are m xed and

di spensed i nto capsul es cont#l-ni ng about 100 ng each;

one capsule would approximate a total daily dosage.

20 Co tdigny Tor Oral Adm niegtwadwon (B) WO

2009/ 080534 PCT/ FP2008/ 067274 -40 Ingredient %

w ./ wt . ActActingrediengr edi ent  2020%% Magnesi um st ear at e

0. 5% sscarnel | ose sodi um ﬁégoo Lactose 76.5% PVP

( pol yv%@g‘b‘iﬂ%?t?ﬁia‘??e) 1. 0% THe Pngredi ents are

conbi nedrRARArEEIRIBLSLiIgR usi ngrgegol vent such as

met hanol. The formulation is then dried and forned

i nto tabikess (containing about’620ong of active

compou ith .a appr.opri at bl et machine. 5
Conposi |%%qlwln%pgﬁr8§%ﬁﬁni st a/lgon (O Ingredient %

w./wt> Actrve conpound 1.0 g Funaric acid 0.5 g
~Sodiumchloride 2.0 g Methyl paraben 0.15 g Propyl '
The ingsrdadngnarg coBbmed @né guinataed uwingar sodEnE suph asordthanol. (kO mulation

s he g% pits g bR Tl o Ricloo by ayin an

approfkidie tab®t hIGhintk.

Composition for Oral Administration (C)

Ingredient % wt./wt.
Active compound 10g
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285 ¢
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation (D)

Ingredient % wt./wt.
Active ingredient 025¢
Sodium Chloride qs to make isotonic

Water for injection to 100 ml
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The ingredients are mxed to forma suspension for
oral admnistration. Parenteral Formnulation (D)
WO pgoesisent % wt./w. Active ingredient 0.25 gpSDEP2008/067274

Chloride gs to make isotonic Water for injection to

100 m WD 2009/ 080534 PCT/ EPPIB08/ 067274 -41 The

active ingredient is dissolved in a portion of the

The asBicafigrtdient 0 JdB63 Ivedin afpaatibit oLthe Matc i) etn)ioﬂ)f A sefittighiquantity of

chloride is then added with stirring to make the

sodiurg shioride s thewpestedevithririag fampkmthe §Olﬁﬁ% isofpic: ol higesoftsion is made
i
up to el B8 of T AR o G bfer 1 el ANERThinBEh « g2 icron
membpeaxek‘d@edndma:&kagezihmdet geclorndinditioms. 5 Suppository
Formul ation (E) Ingredient %w./w. Active
ingredient 1.0% Polyethylene glycol 1000 74.5%
Pol yet hyl ene gI ycol mmmtmﬂwm Hon (yr edl ent S are

malt-?d—t-c et—on a - —pour ed
into H%We&“tcont aining 2.5 é”YVB ‘%‘ﬁ' wel ght Top| cal

For TN @&LE Mhrddiant 1 NOT €di ent pog7 ans _ Act1ve comnmpound
0.2-2 Spaﬂ{éGO 2n Tween 60 2 %ﬁ neral oil 5 Petrolatum

10 Weiyeﬁiylmrgﬂlmm(ﬂnms Prob§to paraben 0.05 BHA
but dr ox e) Water g. s. 100 10
( %P%Fﬁﬁ'lq% 8?%% exc%‘é?J"wZater are conbi ned and

heatedto about bUL,VVI[n stirring. A

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
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy 0.01
anisole)

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.

Nasal Spray Formulations (G)

Several aqueous suspensions containing from about 0.025-0.5 percent active compound are

prepared as nasal spray formulations. The formulations optionally contain inactive ingredients
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sufficient quantity of water at about 60C is then
added wth vigorous stirring to enmulsify the
w0 pgomsisent s, and water then added q.s. about BRODEB2008/067274
Nasal Spray Fornulations (G 15 Several aqueous
suspensi ons cont ai ni ng from4&bhout 0.025-0.5 percent
active conpound are prepared as nasal spray
such ak OfofgkaahploNgicrobhgstfIBidedliatosonsddpt ¢@bedynetigocdl@loie, dextrose, and
.inactive ingredients WO 2009/ 080534 PCIT/ EP2008/ 067274
the likeq Hydprahlogis acidgmar hapgsicd to adiestde r Viag vaspl speayciermulpidans may be

delivef T SEY BRI B RrfoBy SRR BouGiLgd Afrotgprs of
formubdisalpesptaatioho Anybehi drssmgnabiedide isded spweysedew 412 hnasal
spray netered punp typically delivering about 50-100
mcroliters of fornulation per actuation. A typical
dosi ng sciefeneatink Eziamlé‘pAar)gAé)o]QWPhﬂanCh%ﬁ@idSS

§. 8RNI EXRIRh Ry 31 MY L RANPIENKL AGRTREY )

4--CNior 0- o- - - -0 V) -

chlorol 5-cg@t plenagy )P - (I rb) phand | fadet dndhtoride I RE D)y
chl or o- 5- cyano- phenoxy) - 2-f | uor o- phenyl | - acet yl
chloride (R2) FF QEt NC,RNCq ORNCOGQg step 3
~~~ONstep 6 ~/ R/ ClL @ z Cl R3a: R= Cl stel4 CO,Et

Rda _R=rF R-5a: RwelN
= tBu) COPEL R-
ste R- 4cstef= CH2
I ;~"¢Cl step 9 R 1.

100 rr? round bottom fl ask was charged under a stream

of nitr en vgctlh 3t, 5 irc: ar=abenzonitrile (R 3&-5a: R =NH,
1,10 L 40368 11l ) “Bhd—amhyals: qusci®, 1760 ) . [Ta- g, r =1

sted! IRk 3RS AHdEP § deimm-aeRhai,derf 2. 26 g, (44, 76
mmol ) and resulting solution was stirred furt her at

RT for 24 h. Wen the reaction was conpl ete, aqueous
10% HC1 added dropwike €@Rt he reaction vessel. The

Crsige m XNULeNBD-E ted with Et OAc and
segduential ly Ehe th aqueous aci d,

‘ Cl

Cl

R-1: R =OH
step? L paiR=CI

7N
@

Yy NR'OY1

step 1 - A 100 ml round bottom flask was charged under a stream of nitrogen with 3,5-
dichlorobenzonitrile (R-3a, 7.0 g, 40.69 mmol) and anhydrous DMF (75 mL). To the solution
was added sodium methoxide (2.26 g, 44.76 mmol) and resulting solution was stirred further at
RT for 24 h. When the reaction was complete, aqueous 10% HCI added dropwise to the reaction
vessel. The crude mixture was extracted with EtOAc and sequentially washed with aqueous acid,
water and brine. The EtOAc extracts were dried (Na;SQOy), filtered and the solvent was removed

in vacuo to afford a crude solid which was recrystallized from hexane/acetone to afford 5.9 g
(86%) of R-3b.

step 2 - A 250 mL flask was charged with R-3b (7.0 g, 41.766 mmol) and 2,4,6-collidine (100
mL). The mixture was heated to 170° C and Lil (16.76 g, 125.298 mmol) was added and the
reaction mixture was heated for 4 h. When R-3b was consumed the reaction was cooled to RT

and quenched with 10% aqueous HCIL. The resulting mixture was extracted with EtOAc and
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wat er and brine. The Et OQAc extracts were dried
(Na2S™4), filtered and the solvent was renoved 15 in
wo awmao8tse4 af f ord a crude solid which was recr yBCHEPI0a& 067274
from hexane/ acetone to afford 5.9 g (86% of R-3b.
step 2 - A 250 nL flask was-¥harged with R-3b (7.0 g,
41.766 mmol ) and 2,4,6-collidine (100 nlL). The
Washeﬁlw(ltlﬂwaeii\@ﬁ;‘d haat THc EEOAJ Oxttacands Utiéd ¢vdb (X&,S0)4) d2bfiZ&8d. The
) was added and the reactjon m xture was heated

solvem §yas ZeTRovodla paquodp afiged %B‘?\‘k’d‘h@‘é“’thﬁé‘ Wasquifisa byadica gel
The
chronfiRR iy bRuliE vith BRAMIHERROEE o) OO ALROLR) ST3c.
2009/ 080534 PCT/ EP2008/ 067274 -43 washed with wat er

step 3aN02 50 hh&ouddBotksMiasiewhd aftgddasittIRLRA 6AVEr39(0N¥8 226Y)) and
and filtered. The solvent was renoved in vacuo to

anhydgfusdritf 6 00enl lowddhe sapiiarhwivaeoofadrtofd’ €d Tythsicpoledsefetion was added
sodiuf§ P OFRSUEABRNGEL S A Ll G IR GNGih M Plortih. 23,4

Trlﬂubmutﬁdob)@hidhm((ﬁ bagk3mar) sl 0ess addtd didp3Gsc(Wwhil Maintaining the
070, mmpl ) and 5 anhf/dr ous THE (100 nlL) and the
reactl@bﬁ!ﬁﬂ Covntilgensd gias qompletdy eonsyed. héfh% BiTtEE W qrengied by addition
of lO%@gu&%g ¢t aﬁ Ui %m%ﬁr%&ifﬁestlgrgg %fcﬁgangl’dﬁfhogg'l H’Hj{Pl The mixture
and the resu tlng solution stirre
was eXrdctddueitioEtDAc andoeashed evithw&2r and BHhe 0T B1@AJ waadried (Na,SO,4) and

ropw se whil e maintainin reaction at C ..
ferefd % TSRO YSHBI et ) YeD S Sanll YRR Reu iy sio:
colunﬁ%ﬁﬂﬁﬁﬁg o ayh e diidd @b qaéxall%t@%emg) 13GkRMdo tgf(gz%) of R-4a.
resul t|ng m'xture was stirred for an additional hour.
The m xture 10 was extracted with Et OAc and washed
step 4WiTloha Seddtédin cEmel-buiyh ethylielobktORC0. A g, Sit. 8@ tn{dNedIQbhy@dds NMP
filtered. The sol vent was renoved in vacuo to yield a

(200 rp]e) ¢ AP 10° Siandrstivisd uB@ﬁrlafqltéggeglptlgpmerec ootk solutlon was added
NaH 463)# 9”@&&8&[1 %E?g §Q|gm7§ agrﬁ%(;ly R éﬁ%ﬁ%tv%%llg%d @c) stﬁ% 0° C for an

stepd - o0 a sol ut
additierenhd -hbUhy bzselrﬂ)dthemR - a1 e0(( g,0493§D Igmoﬁékw&(lhmmid)ed amthe reaction

an ydros({\l (200 nl) c[:')ledto 0 C and stlﬁlrre
VesselLﬁr} éprrs Hi qg&@gegla ng e rqa&tlt)lp,lwgs g%rpﬁlﬁ ixture was
quenc%&ij%daddl@oﬂ\@f"hﬁgd@s' 10 /BTH@@ EARTOIThe ﬁﬁxtﬁfe \gas Hraéfed W BtOAc and

he m xture was allowed to stir at for an
washedddilt watenhndibrime. The EKDAc any Idrlect 6@2894)4@d(ﬁ|l®r@b ljjne solvent was
49..80 I d 0 ctlon sse
remordiif gl BB R DG B St ) R P B iR P R without
anyﬁl(ﬁt(hei}t)lbﬁtfﬁ;atla}he m Xt ure was quenched by addition of
aqueous 10% HC1L at RT. The mixture was extracted with

Et OAc and washed with water and brine. The Et OAc was
step drTheaﬂie(sNaMIzéb@lg 3qQ. 117emfmil) wWasalissolved i dimhbr@(ﬁhane (300 mL) and

uoto as_a li el | ow. oi
TFA @ﬁ%ﬁeﬂ& D s t‘h E?r 3 Wi Thomix ura Seaplef & kT and
solver? ldﬁdi Ei&ad TPA- We% Broved TR @ac%'oesfth@ erddedR \(Ia%dre@is%lve'aQn P an
mol ) was di ssol ved in dichloroethane (300 nL) and
cooledrll@A) (CBaIEDacgle%s N&apwps addbdh dht enixtuoe F8s &tfagred 24ithDCM and

he .m xt ur e nt.4and exc
washo e b EHITE TARDE R s HinE 8 oBE) SFedld R R vas
removie@Gh $&b\edffbid DPModll. The crude oil was purified by SiO, chromatography
cluting with hexane/EtOAc (90:10) to afford 15.0 g (80%) of R-4c.

step 6 - A 250 mL round bottom flask was charged with R-4¢ (8.0, 21.12 mmol) and absolute
EtOH. To the reaction vessel was added ammonium chloride (2.26 g, 42.244 mmol), water (30
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25 cooled to 0O C and aqueous NaHCO3 was added. The
m xture was extracted with DCM and washed wi th water
wa@p@9losisae. The DCM was dried (Na2SO4), filt eredI/apmos/ 067274
the solvent was renoved in vacuo to afford a yell ow
oil. The crude oil was purif4ded by Si 02 chromat ogr aphy
eluting with hexane/ Et OAc (90:10) to afford 15.0 ¢
mL) aa8@%h (D7 B 212 §in@PP Thohre2BfdnMaslseittod abdhda0¢d th1BS K A8 h. When

charged with R-4c (8.0, 21.12 mmpl) and absolute 30
R-4¢ wpgggnsuged, ke heserogensauy medale wisd! @a@é&r%%maémf CELITE" and the

filrer GRE Aot Wi Bl OBE. EREdITBY it ol oo 1D AR and washed

with vepter2thd binemibhg conitieed E&RAC extramESwsrbldrleé dvar(Nal_s‘&iM) add fitkered. The

80 C for h. Wen uned, t
solven xfas FefgR YR dfﬁé’“?ﬂ%?&i&gr 583l pilg W?%P%Hh&ﬁi by §§Qa clyomatography
clutinEhth Hekane/: E[@AE (6 153 lot ffor§ 8108 W@S,)WERISS W th Et CAc.
he aqueous filtrate was extracted w th Et QAc and
washed with water and brine. The conbi ned Et OAc
step 76X4 1@E in$. roBAEbELIIre Haskviesis dNARIGA)h @mgdifouk M@d (15T1In_e) bnder a

sol vent vvas renmoved jn vacuo to afford a pale
contingppHropaofpitFegen e d oflys gpighire wpbhadaed Gruab Myl ((b@?t& g r9g624 mmol) and

0 f
er oL 0065 PembED, AR SHACh 0 (5T i
mixtuwed wis aidby B-Su). NIOGN 0(628 mrh) 1) umelsingkr poctont amisbinsngstantianed for an
iitrogen. To this Xture was ded Cu Cl
addltwlg Pt %fm & Pafitahg WIWYFWQO?Q (BT and

reactl&h rngctﬁ% uBREed withRuBdust I@WH‘@@STH@ﬁﬁﬁgret@aJ&ttgctg@ WHh'EtOAC and
this 10 m xture was added R-5a (0 0 g,

the combme)i qxtraets wemgvveshp@ thhowtmdélrmchhﬁngﬂ ¢meuwaso¢rled (NazS04)

Jpon consu ti,o st art. . )
and fifited 1o ERB e efioy eP R RRRT T & Tl uRly™ QLR gyps purified by
SiO, dﬂd&h&tbgraﬁhbeﬂﬁh@%w%ﬂlﬁxﬁﬁﬂﬁm (@@zf%%&:«ilfforaloe)sm oX78Y8 ofRSSD.
extracted with Et QAc and the conbi ned extracts were
washed with water and brine. The Et QAc extract was
step 8drA dded NHR2BSDApundalmdtoin flaskrpadgedfingh sibdogemsndaamrgedmatteB-5b (2.0 g;

5.43 nlbtg?lxgggg 8istmj %Islfn%ﬁ%r? wg&%%ﬁfpﬁé a[\g\'st‘][%e](a:tgl %’frﬁtﬁogen To the reaction
Vesselh)@dé%ﬂﬁéﬁ@ﬁ (. 9@ %410 8Ol 1Pl A cd89 SM Bi%hiRh v&Bte'i_’b Trl%e reaction

st ep8 dried round bottom fl ask purged
was stirradr bgérln wddr € bentigaouspittchmRIBrqg2n0 The homog@lemm)xtmﬁdvas

| ssql.ved. JHE nd stirred under .a stream
uencfg I L0 Sich Jody bR i) TR Sl Fiu iR el B fgiad ional 15
minut&s. ThE cRlle MRtute Wl &@MREEdRYit PEITA d&idonished widtwaiter a_ﬁﬁfbrme The
reaction was stirred for 1 h under a conti nuous

Organis X AgH Wrerdriqdd@@zsmwéd Répisd e bo selventvragremouesl izgacuo and the
cmdeg&}iﬁrif'f%gas%'ée(p ghgﬂt H e? \g&‘? E'Cl The reaction
ture was s |rre3 }’or an-additronal 15 mnutes. The
crude m Xt ure was extracted with Et OAc and washed with

step 9 ‘A@I ?00 andobid H@Ltorﬂ_ has cof Rh RX| (REOPg V5B I‘Elflioﬁcilnd 5 mL of DCM
(Na2SO4) and filtered. e solvent was renoved i'n

and thv aclutommds sfirecd wndgdeitagemlatfR . Wa sheusoddioniwdsadtedatijonyl chloride

(0.06 L 40 SFPBEN G FM R op5 383 snho 3885 T Py s o agptied for

1 h at RAVExE&s adldlcrithad Stabriflicadridd svesd tooRdd UnNeiRio fd LFQEeR: édrboxylic
RT. To the solution was added thionyl chloride
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 rert-butyl phenylacetates
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(0.061 g, 0.520 mml) dropw se followed by a single
drop of DMF. The reaction was stirred for 1 h at RT.
wWE@em805301 vent and thionyl chloride were renoREHEPI008/067274

vacuo to afford the carboxylic acid R-2 as a crude
yell ow oi | which was used i F3*he next reaction wi thout
any further purification. 30 CGeneral procedure for

To an icbeolp s @p@rmal tlerethgt ortedliyl busdr\olf a pibetinica pldngl 26ticWBd in THF is added an
2009/ 080534 PCT/ EP2008/ 067274 -45 To an ice-cold

aqueous splytirodf LEPH RS (&6 Bguivadantsiret hpypactien mpctusg is tigedyd Riltand g progress

of the P}hﬁ(ﬂ%gjs i@@(ﬁﬁ)l&/@d %aﬂ.léjorih 1c.] fheh %hquagﬁ&h i BomFAAY EAUSC] and EtOAc are added
solution of LiOHH20 (1.5 equivalents). The reaction

and thgyprganig phapesis pshed with hxineRgrieg ﬂltqrﬁ]eang,ewogageg to gffford phe corresponding
carboxHs@]. ysis is followed by tic or hplc. \Wen the
feaction is conplete IMHCO and Et OAc are added and
the organic phase is washed with brine, dried,
To a sélatidnedf €6 carbaxydiv agd irertre dutaool afafrsaiskdtunder @o ineg s pouspliongwds added
oAl AR ona i R P o e S 20T S Facon s
stirredwaBT aottl@es cvDMAbh (Bse8 ambytie wadtentisscoamtttali The eslvenbistrgthoved in vacuo and
|.car LB nhydrjde, 2 equivalents). The
thepm%%%%?ﬁ%@%&?é%%|°rn;%é(fj%¥?;hy'RT until gas evolution ceases
and the reaction is conplete. The solvent is renoved
4-Chlérd -3 EC5Qic38h -phdid x PI- Dl fo- iy T 1R 6t id¥ciS{1RY) and 4-chloro-3-(3.5-
~ chromat ography. 10 ,
dicyano-phengxn=2flugrosphgngh-aseybideridoR-8) f | uor o- phenyl | - acet
ic acid (R7) and 4-chl oro-3-(3, 5-
di cyano- phenoxy) - 2-f | uor o- phenyl | - acet yl N%hl ori ge
(RR8 NCOH FF CxEt R10 :11:: F F ste ¥
CN OzN OziN / step 3 R 6 stepF2
tent-Byp R Qb: R w,H F F Q%

Rz step a@ Nl sge 4 R

O,N O,N step 3

R-6 R-9a: R = CO,-fert-Bu
tep 2 | . 2
Step R9b: R' = H

Ri
9a: R

F  CO,Et

F
NC 0 R
NC 0 J@/\(
- - 0
\Q 2 Cl
CN

R step 6

CN
R-11a: R? = NO R-7: R = OH
ste 4| : 2 step 7 :
P R-11b: R2 = NH, P R-8: R =Cl

step S Lo i1 R =

steps 1 & 2 - ethyl 2.3-difluoro-4-nitrophenylacetate (R-9b)

To an ice-cold solution of zert-butyl ethylmalonate (Alfa Aesar) (31.2 g, 166 mmole) in NMP
(300 mL) cooled to 0° C under a nitrogen atmosphere was added NaH (60% oil dispersion,
13.1g, 218 mmole) while maintaining the temperature below 20° C. After addition complete, the
solution was aged for 20 min. To this solution was added dropwise 2,3,4-trifluoronitrobenzene
(R-6, Oakwood Products Inc.) (26.6g, 163 mmole) in NMP (50 ml), while maintaining the
temperature below 20° (highly exothermic). Upon completion of the addition the reaction was

aged at RT for 2 h. The solution was added to an aqueous solution of NH4Cl1 (1.5 L), extracted



10

15

20

25

p R11b: Rz = NH2 step 7 R-8 R=Cl step 5 ~~ R 1llc:
R2 = O steps 1 & 2 - ethyl
WQ 2@908¢5B410r 0- 4- ni t rophenyl acetate (R-9b) To aPCT/EP2008/067274
ice-cold solution of tert-butyl ethylnmalonate (A fa
Aesar) (31.2 g, 166 mmole) 6-NWP 15 (300 nlL) cool ed
to 00 C under a nitrogen atnosphere was added NaH (60%
with BIO%C((B KBHOSHION) wadldedls @me2d:8h MAedr§J00MAL), &lriddi(Me80)) ol evaporated.
erature bel ow 20 C. After addition conplete,
The C‘E”H% Suhs.sgf ¢4 HaloRiestey Bi92 ws pepdnyithoutrBurthgy Eursliﬂnﬁtﬂil-on

was added dropwi se 2, 3,4-trifluoronitrobenzene (R-6

Ester %%(V\DOdcﬁlf?s:Q d Ct ﬁglﬁ%ﬁ%ﬂ LSnszg (?”gﬁ,ég? l S é:ag%'}lzwgls( ssoql’ltion heated

at 40° ((fo@h b Y. @K@fela@tﬁcrﬂ BixturtRQR c6OBRkERTANI @ﬁe Joh@naddbpdrafed. The crude
the reaction was 20 aged at RT for 2 h. The sol ution

produgeissglyge dn EtDAan(4§ueblisvaghsdusenemtislly nith@apaous NaHCOs, water, and

v SRR B3 0R4 SRR ESTUFERORR TR, b oenons
clutingriwith 596 E60A (/NS4 ‘andffﬂ)r@‘mm@ aad gellden di1€l IC9E)AB0%) which crystallizes
substituted nmalonic ester R-9a was used w t hout

upon §1ieher purification. Ester R-9a was dissolved in DCM
(400 n) and TFA (100 nL) was added, this solution

sep 3ggoraiay ernaghaet RSP0 A BEREHAE L St EptfiZootgd 00

was trB&t0d Weth stlﬁﬁ%MQﬁtéﬁdﬂm%\gﬁgQ itadl). WAS hg&kure was stirred for 30 min
sequenti al a wi t h aqueous HCO3, water, and brine,

at 0° (gthica dR-Phvg 68ri% remap orastadded andestiried iferuh. Wicireggiion was quenched
i B8 102 500 BB MO B0 i s

washed 30t witdat eddl Irines TAt bigasie phumnaédrleﬁi (Ng:SGH apd ﬁltcre&\ The solvent
sol ution of angydrous THE m.) and R-10 (10.
was regepved ey te abPiE ¢edol ICW%@rf@éavééOwhrﬁn@@ar@m cluting
[ 7 The m xture was
Wlthh%ﬁ%&re?@gé%é(g@lé)rﬁoﬁﬁog'lizag&@ﬁen KoK (17.01, 69.38
mol ) was added and stirred for 3 h. The reaction was

Introdget@incdTane cMbiohsubQeasy ﬁg@&m &KGY welbearfibdger ddstdHbed Wasteps 6 & 7
extracted with Et OAc an he conbi ned extracts washe

of the\preparaian f Rah tuprd)n dlydizsipe fihaicstepinlsiormeiongrfithejacid chloride

¢ ter (I [ - )
(steps TR EP e G e TR e P SR e 3t FRPE P Begmgion of R
1 whicthufforas R+ RplyRE. ut i ng 15 wi t h hexanes/ Et OAc (90: 10)

to afford 20 g (78% of R-11a. Introduction of the

chI oro substltuent (steps 4 & 5) were carried out as

bec-o (B hoyd et thyl ester

12(supra). Hydrol yS|s of the ester and formation of t he

(—)acid chloride (steps 7 & 8) were carried out by the

procedures described in steps 8 & 9 of the preparation

of R- 1 which afforded R-7 and R-8. 20 CO,Et

Y POB- (skpGyanFHD ORet hoxy,-4phenexy) - -fbuorf J

] -aeet+emacid et ester—eRa.-a-)-

Rl

CN CN CN
R-13a:R=H R-14a: R = CH,0(CH,),TMS R-15a: R! = NO,
1 tep 3 22 step 5
S:epz L Rordhe R -ac 8P [ o1 R - B tep 6 E R-15b: R' = NH,
step2 [ R-13¢: R = CH,O(CH,), TMS step Ro12: Rl — C1
step 1 - Acetic anhydride (30 mL, 4 equiv) was added to a solution of R-13a (10.36 g, 77 mmol)
in anhydrous pyridine (60 mL) cooled to 0° C and blanketed with nitrogen. The reaction was

warmed to RT and stirred for 16 h. The volatile materials were removed in vacuo, and the
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F COzEt HO OR step 3 F2HCO OR step 4 F2CHO O/ / R9b
I / RR1 / CNCNCN stepli R13a: R= H step 3
woRm4as05R = CH2O( CH2) 2TMS step 5 R-15a: R = NERI/RPA8%067274
R =Ac R 14b: R= HR 15b: Rl = NH2 step 2 R 13c: R =
CH2Q(CH2) 2TMS step 6 | R 12:4R1 = Cd step |1 - Acetic
anhydride (30 nL, 4 equiv) was added to a sol ution of
rernanlﬁng. 3& Wab@is361ved in/EZtOW® wWasR&l with aatey 059 BHECIRY futidh ﬁﬁn{e@t@d dried
ooled to 0 C and bl anketed wi th ni tro/%1

(MgSﬁD@a@%hedﬁl%esmamalﬁwr% eenrered ifalferdr ey £497o e the dlwréate The

diaceY§(8) BT B BN RF TR P REHR0 A kg 00 mL)

and ccdilfsistol09é]j A volati@fof K@d(3etg Wi ¢duiviah EItOHS/%sHﬁZIled dropwise. After 1 h,
| ution, brine.and dri.ed The voIa|I

the so grwaé@é ?féetpémﬁ%w}gaol%or}ﬁ%rla qu agmpnigpegloge.racted with

cther, Qh@%ﬂéhemth-r%e dl*lﬁ%&@'é?tre(clﬁw&se BcdiRIcH MB8Surified by SiO;
dissolved in a mxture of EtOH (100 nL) and benzene

chron(a’g_c@@aplm)elutmgdvﬁna)h@{@nc/at@ﬁc gradiens ()%ata 35foditOROHWhBhaifforded 10 g
ofR-]%w % ‘%‘WI v) in EtOH was added dropw se. After 1 h, 5
§ ution was added to an ice-cold sol ution of
saturated ammoni um chl ori de, extracted with ether,
a W ract r
ste 203%5[\69%?4?@)%6%\9 (?ngu{r}ll% hy gﬁlb'éh%?zogﬁhéﬁ}rlo gv?‘aaspalg]ided to a solution of
the R-4Bbi(2.0¢, W .8 mmaolh ethéPlEAOAé rgc ald2 eqmv)(lﬁ%(fM (36%IBtcoak) to 0° C

i.ch afforded b (88
The S({V\gtleﬂ Wﬂ%‘fvﬁweéil tp j?th" g‘tuﬁgi lﬁ% ﬁé,cfg p%{?ﬂe%],qt(ag se(tgraged[;{qu_Oi solution.
The acﬁf&Hhé’ Qolﬁﬁ%?n \%jsdtgﬁrg%t%? gwﬁl%@M ahd ﬁfelcogiﬂ)é%elgleo\; nljmﬁpxtfa%tsqxfashed with
water ﬁm) blcmreiddned (DESO4). Thfesaémnlt.ﬁt Wwene rémsvadan edia andRirg acetylated

stirred for /16 h, and. poured into a saturated NaHC83
produgtoww%ﬁrve d ik THHYERfS 48N GnlohaidaTE (5 BE-e QR 5O (0.71 g, 1.5

equlv)%:M adABd {I"E@m%g{ﬁt%' WM tlﬁreg 84 £ ed’égdi@é‘(% Q&&* e%"ra{ched with ether.

er and brine and drie e so vents wer
The orgarm\lexd:r s daicdi MghQ4 )t dnd eaq&trg'tbditcepkovple Adug (80fapof the R13-c.
di ssolved in a m'xture of water (8 mL) and THE (32
Li OHH20 (0.71 5 15 equiv) was added. The
ﬁp_m €1ﬁ®z\bé?s(2s&41 % ﬂeﬁe%\r) V@Sr@dd%d:moﬁ folleipnead Gsp-83 e 2, 1.4 equiv),

R-13c((a(zg2rgg) 091 evalg(ﬂ)/ir}g 32 Mﬁﬁl&%@l %itgyﬂ{ gﬁg%og viga%?lﬁated to 100° C

for 2 IRL3eled teREparidl poulRIGh{H00ZMNE. oRutidh of N 1—24-(3 Q’qd:l boljitiovewas extracted
added t a solution of Cs2CO3 (3.69 g, 1.4 equi v)b
with aﬁnlf%ee Ef¥Ag: ancgh hergnesnand the Bwn(cslgywyasm Wi bripe and dried

(Mgsﬁig) Thy&?u %rb‘&dc@'afa %l@%ﬁ%%hﬂo%t%ra%@el@ﬂ%wﬁﬂgl ed

pour ed to a of NH4CLl. The
EtOAs/hbxame gmd\mﬂs (@%tto :h@%ée svhdh affotrdedal .83 g (1(1%) aof RH4@Ad hand

diﬂuohex egtaer [Ei-]‘j&ase or %@%&L%%mﬁfﬁ$€n@hqf?%%8& solution of
HCl “ﬁis Qddh rmbwbﬁm heAtbd tED°W fol? 53, and stirred at RT for 16 h. The

volatile materials were evaporated, and the aqueous residue was partitioned between DCM and

water. The aqueous layer was extracted with DCM, and the combined extracts 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
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Et OAc/ hexane gradient (0%to 10% which afforded 1.83
g (7099 of R-14a. The difluoronethyl ether R-14a was
wale@sososed in MeOH (30 nlL), and 5.6 nL of a 1.BCTVEP2008/067274

solution of HCl was added. The solution was heated to

50 Cfor 5 h, and stirred at4&RT for 16 h. The 25

volatile materials were evaporated, and the aqueous

dlsplaéeﬁﬁéﬂﬂ be chidsidpadtép b), andd lybﬁto\ml&rbs%%@ Béhve%rﬁdif thd h]@d to the acid

eous | ayer was extracted w t he conbi ned

chlori g5 vPH Rkt by RIACedN & qiﬁsmlfeéirm aWaS 6 Qféhe miggaration of R-2.

volatile materials were rermved in vacuo to afford 780

was
er was prepared

in mm‘ilﬁhefaslﬁgn Eic%@ﬁfnasfté 30$yaﬁo -S-rnaﬁgid}ﬁf)h&fél E@AS RRg NG r1‘24993 53-9) was
gr oup 5), di azoti zation of the ami ne and WO

used ipQBGE O B -PCT/ EP2008/ 067274 - 48 di spl acenent by
chloride (step 6), hydrolysis of the ester and
. d t

@the preparat|on of R-2.
[ 4- Chl or 0- 3- (3- cyan- 5- net hoxy- phenoxy) - 2- f | uor o- phenyl

1 -@sgetic d ethy] ester s prepared in simlfar ¢O,Et
f ashi ?@Bt stquS%[% \E@yéﬁm% el ey Rap
( CAS No. —12#4993- used [ @ @

R- 14b. Br
[ 4- Chl o o- 3- £ 3-cyan- 5- dPF | uor omet hyI p%gqoky) 2-f1 uoro

- pehf T - ﬁ(i@ﬁl C_IQCCI d eRhgl ester R ] RR16HR stie
HO qCHFZ step 3 FZHC O F ~ QO ZEt | RS R (bp:/p BRnt r

R-17a: R = Me step 4 Br step 1 R 17b [R = AG,R48 Lol 4

R- 19a: I\IO 2 R-19b H2 F Oz &tpsR 19c¢:

F2HCOI ste 6 ICl CN stepl-A

sol ut| 190 oT B offRY 1.0 Msolution in DCM
S

29.1 nhol) wa d€ oWy 10 to a solution of R 17a
(2.5 g, 11. 62 m%‘f CASRN 262450-65-7) in anhydrous
DCM (25 ml)
step 1 - A solution of BBr; (29.1 mL of a 1.0 M solution in DCM, 29.1 mmol) was added slowly

to a solution of R-17a (2.5 g, 11.62 mmol, CASRN 262450-65-7) in anhydrous DCM (25 mL)

maintained under N, at -78° C. The orange solution was warmed to RT, stirred for 2 h, and
poured onto ice. The mixture was extracted with DCM (100 mL), and the organic layer was
washed with H,O (50 mL) and brine (50 mL). The solvents were evaporated, and the remaining
oil was purified by Si0, chromatography eluting with a EtOAc/hexanes gradient (0% to 20%
EtOAc) to provide the desired phenol. To a solution of this phenol in pyridine (10 mL) under
argon was slowly added acetic anhydride (0.6 mL, 6.33 mmol). After 2 h, the volatile materials
were removed to provide 3-bromo-5-formyl-phenyl acetate (R-17b, 1.02 g, 40 %).

step 2 - DAST (1.02 mL, 7.69 mmol) was added to a solution of the 3-bromo-5-formyl-phenyl
acetate (R-17b, 1.1 g, 4.52 mmol) in DCM (5 mL) under nitrogen contained in a NALGENE®™
bottle. EtOH (0.013 mL, 0.23 mmol) was added, and the mixture was stirred for 16 h. The
reaction mixture was then added slowly to an aqueous solution of saturated NaHCOs. After the
bubbling ceased, DCM (50 mL) was added and the layers were separated. The organic layer was
washed with brine (30 mL) and dried (MgSO,). The solvent was removed to provide a yellow
oil that was placed in a mixture of THF (15 mL) and H,O (4 mL). LiOH monohydrate (474 mg,
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mai nt ai ned under N2 at -78 C. The orange sol uti on was
warnmed to RT, stirred for 2 h, and poured onto ice.
wab@ofBosB4ir e was extracted with DCM (100 nli), BOMEP1vE8/067274
organi c layer was washed with H20 (50 nL) and brine
(50 nL). The solvents were eifaporated, and the
remaining oil was purified by Si02 chromatography
11.3 n@h@lﬂ) g am'lddh aind fhe @Aetibexanes Wisdiredtat RQ%t © h20Phcllution was
provi de the desired phenol. To a solution

OAc) of
then afiqiﬁdsdrﬁmgwg |t0 P W?‘i’l}ﬁlﬂl@ (éQ@IﬂﬁLynth@g étpxtuaer géﬁemted w1th EtOAc (3
I
x 30 nﬂlf)?\g}ﬁé Zﬁﬁ%ﬁ%ﬁigﬁgﬂl&fr E)Ylgrig&}tegere\lzvﬁﬁeé vangbérﬁlreg?}% Fﬂfg, %n(c)i dried (MgSOy).
Evapopat@n afehSvdlatdomaaberiaby g@vle -apldrtidt vesguatied bpRSITchrdm@@graphy

cturing iy i§ g biacTish o riens (e Rgfagiie prrosn S0eELAPD orrets.

(R17b, 1.1 g, 4.52 nmol) in DCM (F nmL) under nitrogen
Cona RBIAISHS ot BUGEIFICID (70 BBl Pot Sl ccrct

in stepl® ohthe PagparLiaa loif ®A7. rTRlédlw’[l@nMﬁletthte@ graiggstes N \dhagotizatian of the
aqueous sol ution of saturated NaHCO3. After . the

aminerjiig Sisphge ey bl (etsn 5?@ affpsd Radfewersicarriedouf By dhegrocedure
hed with
dawnﬁg{ne<%§%Q%%?Qﬁ1g@§$?&g&ﬁb§§02¥erTngssorezn? mgg

renoved to provide a yellow oil that was placed in a
step 6MASiRor0d £ l_ﬂ‘ﬂﬁc 71 k) 1.20 i($¥ mg, 0.26 mmol), and zinc
nonohydr at e WD 2009/080?%4 PC#? P200 /067274 )
cyamdez(@221 mg3l ﬂﬁmn)lou/eis MRQGamL redar méragsa otas beatad sa 30°€ feag h. The

reactlcgn M{u‘?r% 5 cog@ﬁ g& Bé"oa%g aéﬁf%i( @8) Iggtd)q?l@odggﬁ’lilh ﬁe%@gsrﬂglq% was

extrac&?dtwi’fﬂtl ﬂdEt@IAIcl’heEhl@é\@ &30 niL 3 @ndrihk. cotdbéncd @ifinieftactions were washed
organic fractions were washed with brine (30 nL), and

with szﬂ S %Q\@%@d drigd, @Mer@oi die é?lvwféwcﬂvamrﬁf@dﬁ@eéh? Egngining oil
s RSSOl I, U 401 8 REV LT B PR 52
EkOA&immmgwd®5$&ngKdﬁ%B@DRdg (79% of R-18. Condensatlon

of the phenol R 18 with R-9b (step 3) was carried out

y the procedure described in steg 3 of the .
HydrOéysemfrtb@ pol ester R commseit 1odhe afid chleride eaobrapiigs uwitag gescribed
the am ne and di spl acenent by
Hlﬁq% %9?@é?%§ﬁﬁﬁbg%f?%2afford R-19c were carried out by
the procedure described in steps 6 and 7 of the
[3-(3- Bf&ﬁ@%%alwpeé‘no%ﬂ ABr&b &R0 -phéhyod dtit 8Ad etthesl&qR-zoc)
(7 1.73 mol), Pd[P(Ph)3]4(0) (300 ngy, O.
nnDI) and zinc cyanide (122 ng, 1. 04 nmol ) |n DNF (8
nm.) under nitrogen was heated to 80 C for 4 E The
reacti L®Mee was H o =, mad_agdded ig M
aqueous OH—Fe—s0l n was—extrk 1:P:"
Et CAc/ heXythes ¢BpX 30 ., andsttfe CcOoMf i
fracti onsemere washed wth H20 (3 x 24
(NgSCﬂ) lye
oi Istepg! %L?lgf%egH@y

'nmL) and dried
%gaporated, and the remaining

chr gamt YoaeRaBr.iRg = NO,
Wi t ftepedn 1raxapges gradient ¢ Yot ObER'GAY) R't-ONH,
provide 580 ng (87% of R-16. F%téﬁ ofe: R'reBrat”
ester and conversion to the aci | ‘ot 20da R 18, R"=Cl

carried out as described
step 1 - n-BuLi (2.6 mL of a 1.6 M solution, 1.1 equiv) was added slowly to a solution of the R-

21a (1.0 g, 3.8 mmol, CAS Reg. No. 74137-36-3) in Et,0 (20 mL) cooled to -78° C under an N,
atmosphere. The solution was stirred for 45 min, and DMF was added via syringe. The solution

was warmed slowly to RT, added to saturated ammonium chloride, and extracted with ether.
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in steps 8-9 of the preparation of R2. 3
- (3- Bronp- 5- cyan- phenoxy) - 4- chl or o- 2-f | uor o- phenyl | - ac
werie/ossB4 et hyl ester (R 20c) F R/ | O M ' PCA/EP1008bH67274
R-9 =NC O COP step 3 p step 4 RBr Br R step 1
R-2la: R=Br R22 R20a: RX®-Br, R = N2 R-21b: R =
CHO step 5 step 2 R-21c: R = CN step 6 ~R-20b: R = Br,
The o%anrc phai‘dHias wishpd WithRra@and Brisd BrigS®,), filtésed ardeVRpdRksd to afford
A R A stepl - n-BuLi (2.6 nL of a 1.6 M
0.80 gs(é’ﬁ@ioéﬁ 21p. 4 eqw v) was added slowmy to a solution of
the R 21 a (1.0 g, 3.8 nmol, CAS Reg. No. 74137-36-3)

&aﬁéo@%tﬁ%éé"th%@yﬁ Ihd Bt RO piolBaming hygraphloride (19.4

e(JRM:) WESHAGOERALY hid %wdlﬁ@@o mhewaPhdatddad 65MaSoBE AR The mixture
| oW y to RT, added to saturated anmoni um chl ori de,

was C%ﬂi@ld MT,a?élﬂ@@ﬂWOtﬂhd bethieen SO EX0dg/lgsams4nd water. The organic layer

-
oo TR LA PRy v
12.4 gt(97?z7(f) botd oxEn80THhis 2BAal Qfas ERrs?dlbed ﬁlta@ﬁyd?rous Hos@icUtl 0O ML) and

of the al dehyde R-21b (12. d‘-% %glr ox%l am ne
pyridipg (hogehi @ Fgw®)- (b, S@lutlgn s @aalﬁdjo OB I A4S £AY1v) was added,
and th@ Hlkf{iﬁr@% AR wHDto W%mhtg ﬁ}e}dl"ﬁeos firiolr vs];a‘g Istitr@d foyr 2-@ eand warmed to 60

m xture 5 was cool partltloned
C for bQ%IHE @Axﬂukﬁewam&mlmw RiBtaad add’daiecaoa‘fgldijntoclcé azy@r Thasmxture was

shed with Qrjine and ried The volatlle
extrachgui] REM W@Béﬂee%@a Ggtls ROt e vEBlg Witk &gy op HCL, and
brine. t"hl?e QLA layEhives ARV O Magd & Pité/(?t@ dfﬂr@mw%f(%%) of R-21¢,
di oxane (100 nL) and pyrldlne n., 6 equivV)
sol uti on was cooled to 0 C, TFAA (15 m., 2 eqU|v) mas
step ad@&@drou@ﬁdlhtihﬁ (MOXinl) &vavasdal tb awed flhsk sumedinih@ RRI1¢ (Thel g, 49

ion was_stirred for 2 d, and warnmed to 60 10 C
mmol} %ﬂd 1111 9-GBe3 puivlrhesalition avas deated rader aifepega R id0° C overnight,

coolecgmf%tr%'f',lbg&w%og%g 1ftft% a‘ﬁ’%ee ald Tg\ﬁ Hﬁl)ﬂ)h‘fﬁg Wafie nﬁﬁhfe%&se&ﬁrgated with a

he co I ned organic ayers were was
1:1 EtwiAdhewatarsp lutiol wiShed anitth waber, el dridda MgS§ani €ohapentiavam vacuo

d d d evaporated to afford 10.4 g (90% of
affordﬁqg%cg&lggﬁgg? El?Anhycnrous, col lidine (100 nL) was added
to a dry flask containing R-21c (10.4 g, 49 nmmol) and

Condém%tlo(n]o% tﬁei %efébﬁ%il \Wth R- %\ﬁ s?e%l @%a%%%ﬁtolﬁ? %rﬁ% aplllgge%{lre described

rogen over ni coo

in stefP®Uf e prépfacutian olfR87 CRbdhclloMoHEHb 8@ gidupisted B divzxtizitidn of the
was ext racted w 1 Et OAc/ hexanes sol uti on

amine, g e RPN Cé‘ilorld&r{éteﬁ b1 tocrffavg 8ot wessiseriedioat Py heinsocedure
descri¥@f#Qteps 6 and 7 of the preparation of R-2.

[4-Chloro-3-(3-cyano-5-ethyl-phenoxy)-2-fluoro-phenyl]-acetic acid ethyl ester (R-20d) was
prepared from by treating a THF solution of R-20¢ with, Pd(dppf)Cl,, DIBAL-H (1M in

toluene), diethylzinc utilizing the procedure described in the preparation of R-31 (infra).

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

[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-acetic acid (R-23b)
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afforded 8.7 g (89% of R-22. Condensation of the

phenol R-22 with R-9b (step 4) was carried out by the
w@e@omsnsse described in step 3 of the prepar apCDEPINS/067274

R-7. Reduction of the nitro group (step 5),

di azoti zation of the 20 ami Ael-and di spl acement by

chloride (step 6) to afford R 20c were carried out by

the procedure descri bedFI ncejlps 6 and 7 of the

preparation oNC

[ 4- Chl or 0- 3- (3-C | - pheroxy)’ 2-: 11 Ugio- phenyl |

-acetic acid eth R- 20d) vvastsri’r%p ed from by

treating a THE SO|d]JtI on of R-20c with, Pd(dppf)Cl2,

DI BAL-H (1M in toluene), diethylzinc utilizing the

procedure described in the preparation of R 31

A 150(rhD#krdg-neckbround bottom flask was charged with MeCN (50 mL), CuBr; 52 8 g 12.61
{4 Br ono- 3- t(ﬂs chl or o- 5- cyan- phenoxy) - 2- f | uor o- phenyl

mmol) gndett husylauiriie et hgi 1 250 BmopRdoBgyedng maintained under an”Ar atmosphere

and b P o R PBED B b e Oy ) 47 ol

disso lv&ilMECNZ(EO nNG. ITHY rkadBob aiixtidre WstirfedRt 70RE 2884 h BadthBh cooled to
1 A1l h k fl ask
0° C. $ha Ragieony "%sgﬁleﬁeﬁ)% (% C?gglr@%g%% 408 %t B GO T g l«;xtg)ﬁﬁ:d 98 Eroac.
The cémﬁﬂ%d’ !ﬁxt sr \!vé cﬁxeﬂtuﬂly washé® wHIl0Y4 Hgﬁgﬁé ﬁl%ge apyl, orgamc extract
nmal nt al ne at nosphere and heate
was diied (NSO )X ﬁllened\aad;tlmd@daﬂﬂdmimntssmnwvsd)tmmcan tcoﬁlela-eﬂaiack oil

which\gisafitied by S0 Tofaadefiohy ShiRE Wi Rexb i EJOIc8S) fpatfford 2.5 ¢

52.8%POf RB3hO H JHEhE et 08 BYas Bahe deRYibathi tdoof ]
( op fg r(gysm andﬁlgxtrac%deg\nﬁbt%h Et chc ' The teplof example

e
1 affordgeibhaesebd lﬁaelld “8be sequentially washed with 10%

HC1 and brine. The organic extract was dried
: f| I ter ed ndthe h ol aill e sl ven S teg-\égg,was orepared
from l@' ﬁ% b;rhréﬁlmf%ﬁ Q?%nﬂtr@ héJ&ésE‘HbéM ﬁltgteg%(@f'}ﬁéfgl%?)aqb‘ﬁor( 8§R5§a and

5 g 10 (52.8% of ysi s of

dlazotaahyﬂl ottt emum/attdhhsmw@mmvveh tesuint be dlespnb@t ©op H%Zfbf

exanple 1 afforded the carboxylic acid R-23b.

[ 4- Br onp- 3- 3_5 di cyano phenox )-2 fl uoro- phenyl(l1
4-Brame-d a13Q - - oh X -fluaro-pheawHrasefic goigethyl ester (R-25)

R-1lb by reductlon of the nltro as described in step 6
of the preparation of R-5a and diazotization %f t he

am ne B% Bpl acend (PIMBr oni n& $i bed o

R-23. 15 ’ Step =

[ 4- Br ono- 3- ( 3- cy%n 5-di ﬁorétﬁ%f’hyl enoxyt)-i-fl

phenyl] -dctetic acid et ester (R 2 0 Er %%Br 1‘526
7q: TOHF - ~ ~ '

NGt I(E Ig?ﬂb ]I9=|OM6 RIS St epops Et%%zsR 2 tep S

step 1 - A solution of R-27a (CASRN 1435-51-4), MeONa (1 equivalent) and DMF were stirred
overnight under an N, atmosphere at RT. The volatile solvents were removed in vacuo and the
residue partitioned between Et,O and water. The organic phase was washed with 5% NaOH,

water and brine, dried (MgSOQy,), filtered and evaporated to afford R-27b.

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 yellow solution was stirred at -78° C for 20 min. To the
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Br CHO R CHF2 step | R 27a: R=F R 28 step 4 R 29a:
R=CHOR26 p R27b: R= 0w R29b: R = CHF2 step 1
WO 20098810584 | on of R-27a (CASRN 1435-51-4), MeONeCT/EP2008/067274
equi valent) and DVF were stirred overnight under an
N2 at nosphere at RT. The vol®&-ile solvents were
renoved in vacuo and the residue partitioned between
reactlcﬁi ﬁ&tiﬁﬂ@va&@ﬁ&éd drop&isedg@ DIMF pl@&ﬁb M4SS? ﬂ@i&ﬁ@ve\i\ﬁlﬁ nib%nd the

er and brine, dried I\/%; , filtered and
reactl@v%ﬁwiaﬁt eHS 1Cof0af19 éma brfopethe cg@@&b h W@S EenaQyied png ghegeaction
allowdd 1%%&“]16[9 9@7 l )Th%q'gac QllWasEﬁ %%d(ll:l' afrlce-water bath and
cooled to - mai nt al ne er a at nosphere

warmewht® -20Hed Tde GpM&ewm/MWB'Chddedltd’anEiud:_ colf lﬁﬁraﬁdzd, aqu601M8H4C1

solutigg 409@11% oggfl)él?ﬁnﬁgrer%aps?srq %@82@%8}6“ 100 ase tinlrlcr:er eextracted with
Et,0. P@Fc%ﬁ%@%/ &@Z&Z ﬁzere @%h’é@ %ﬁtth' @ﬁeﬂﬁ@&(ﬁqgg‘@%sﬁﬂ%&l and evaporated to

dropw se dry DVF (19 over m n and
affordtaneoil whigh ¢ lghfied ou sstemdlag TH@cr@M plrodlw waspubgtd bg StGe

chrorg g Rl TSR R e LR Haallio Yl ks

pI aced in an ice-water bath and warned to -10 C. The

sn IO B BR85S0 e BRI ZERNE 9 R0 an
DMF wactessnlpmirlats@qb @mfdhd: pepagtieooSRalba(sgyzhr i ce extract ed
with Et20. The conbi ned extracts were washed with

water, dried g% filtered and evaporated to
step 4afASH (2R0bmLL. $F Bmodbwiscadded i opolstiemefi k92 the | er dHanmol) and

DM §IREME (IREnBY (BTGRP, Bfitc SO TRERER R HTD Wi P 923
mmolRw28addsti emd3he nﬁ%taﬂaailascldﬂm@ﬂ de* @5h.t Thatrdtieh Eiv&ﬁﬁ: \V@Sthen added

carried out wth Zn( PPh3§4(O) and. 10
slowlyjosprgayeeysisplusioa of Ba%ﬁa @patBel 6 bB‘?bIF%gWS(%%FiaPCM (50

) A P B £ JFS L G e o

and dm:&nir(ﬁ\@&(@d iChe mlW@[&IEém()Vdd@mtilthn erndeproduttrvoaggrurified GFitwo flash
) 0.013 ,0.23 dded, d the m xtur
Si02 chyqmgtagraplyy's qlgting %ﬁé‘?ﬂ QR ehsranes wragicat (He 4 h@?ﬁ EiQAgyto R-59b as

a whitelsoMd.y to an aqueous sol ution of saturated NaHCGS.
After the bubbling was ceased, DCM (50 15 nlL) was
added and the | ayers were separated. The organic | ayer

step 5\AHShe\wah‘iﬁ@thM RA591 ivaedéma@hyibled imndoldribeaf 499 S@Bous HBi’ and glacial
enoved and.the crude product was purif

ed
HOAoolgpafe\gdo fllzgs@ un‘§ demctimylatingy W c&rglpg}etg gpglpyfﬁg)f\xp leaéﬁld partitioning

bet gﬁ%?ggd@ g&q@ag@ (0%to 10% EtOAc) to R-59b as
e white soﬁga step5 - The nethyl ether R 59b was

derret hyl ated in a sol ution of 48% aqueous HBr and

Cond@k@indf R-26 ahlPRCIN @@t estrib® odidf the Prickdurd @BRYBYd A dt&13 of the
was conpl ete. Renoval of volatile and partitioning

prepatgtiome bER-Tvak eductero Dhrmurc gpde varcagied out as described in step 6 of the

preparation of R-2. Diazotization and displacement of the diazole with bromine was carried out

as described for R-23 to afford R-25.

[3-(3-Chloro-5-cyano-phenoxy)-2-fluoro-4-methyl-phenyl]-acetic acid ethyl ester (R-31)
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Condensation of R 26 and R-9b was carried out by the

procedure described in step 3 of the preparation of
WER009/08a4ict i on of the nitro group was carri edPOIEPZS8/067274

described in step 6 of the preparation of R-2.

Di azoti zation and di spl acene® of the diazole with

brom ne was carried out 25 as described for R 23 to

afford R-25. f3

- (3- Chl oro- 5- owan ~h XA o 2- f -BR2iRhll - phenyl | - a

cetic acid ethyl 41) WO -OBEG53Mle

PCT/ EP2008/ 067274 SO2Et NCI /OR23: R=Br IR

R-31: R=M R /¢qCl R-32: R = Et T&3% Rdeffassed

i ce-cold solution of THE (I5nm), Pd(dppf)Cl2 (0.09 g,

To o G4 Erept PO iRt Mg apa tRa e (TP okl memo e added

DIBALOH\(\@MQ hfmor sé\meh%ro@rbn@)‘ ﬂl&%ac(nlmqmgmr@“é@ariﬁwéd) to warm to

was added fol | owed by dinmethyl zinc (1IMin F,
RT. AgopdonmodiR-23 (IThe, 2. é&maihwmsd@éefoléuwddomn@ﬂfyé z1n4 (h¥I in THF,

240 QYT s ediliof s FERY O Re kel g R o Uik disBiatn aqueous

NH,C$ eUneRbhlthg YnixtutdwiNUEGhctcamathiEIONR. anfReasBé CRGuentiallgGlith NH,CI
was dried (Na2SH), filtered and the volatile sol vent

and bringrohhsdEtOAC sxtresiovasairipd éNep SO drdtlterask anrhe vo latilg ap Ivgaisremoved in

vacuo RN Hribr i B RIR HARRAERY S b Iblhefl lutine with
hexanf/BtOA3 (9XyptoafHrd 0.50 g (59%) of R-31.

-di fl uor onet hyl - phenoxy) - 2- f | uor o- 4- et hyl - phenyl |

-acetic acid ethyl ester é, 33) was Erepared from
[3'(3'@@@-@§i$@f¢m@hﬂr@wd@ﬂez veord- b@th}’é'b eyl FanetiRagd ethyBester (R-

-(3,.5 -Drc hen uor,o- 4-
) wi R RS RO e Shs (P ey e o

R-24 using the procedure descri bed above for R 31. f3
[3-(3, 5 b’%cxgm) %%&égv‘f-\éaﬁho?@ grnrﬁé(t}ﬂvl phenyl]-acetic acid ethyl ester (R-34) was

I'-2Z-Truoro-phenyll-aceti ¢ acid ethyl ester

prepat(eﬂa-ﬁibﬁ) Rv%susdlfg the ppaedacfdesombed 2BovesfonB-3lhe procedure

descri bed for R- 31 except diethylzinc was used in
Iace of dlnethylilnc ’f3 -(3 5

3 : sthyy , g
prepar%a IT%lm ﬁsﬁeﬁ S{i}hlg %}ocf Qi&?(%%reg gor tﬁ g&%p%é eﬂﬁ}lﬂlgc {Vgseused in place

rocedure excep IZPne
ofdﬁmﬁﬁmhmm pl ace of dlnethylzrnc 20
[ 3- (3-cyano-5-di fl uor onet hyl - phenoxy) -4-et hyl -2-fl uoro
-phenyl] acetlc aC|d ethyl ester (R 37 was prepared
-(3.5 & hicevllteaeaticiabrdthiy] estex (;1-36) was prepared

from l??%e@glggh r% ég‘sﬁrlg%& 6% J } epf’jl 81thy[zngcl vrngst lpsgd m ]Slace of

dnnmhﬁz@yclopropyl 2-f 1 uoro- phenyll-acetlc aci d et hyl
ester (R-38)

PHCH

[3-(3-cyano-5-difluoromethyl-phenoxy)-4-ethyl-2-fluoro -phenyl]-acetic acid ethyl ester (R-37)

was prepared from R-25 using the procedure described for R-31 except diethylzinc was used in

place of dimethylzinc.

[3-(3-Chloro-5-cyano-phenoxy)-4-cyclopropyl-2-fluoro-phenyl]-acetic acid ethyl ester (R-38)
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WD 2009/ 080534 PCT/ EP2008/ 067274 -54- F CN O ste 1
R-24: R=Br COzEt p RR40: R = CH=CH2 step 2 1 R 41l:
wWoR200908033H5 R CN step 1 - To a solution of RPCHEPDISW7274

g, 1.99 mol), Pd(PPh3)4 (0.23 g, 0.10 equiv) and
toluene (10 nL) was added t¥4-butylvinyltin (0.635 niL,
1.1 equiv) via syringe and the solution was refl uxed
for 5 h. The reacti on was cooled to RT and poured into
sat ur at&g US 1 and 5 e>%tr r\R4: IR -E8:OAC.
The organ aye s $&sHed wit MRHb R -Ne=ady, | ed
(MySH4) abhs ted. The restmi_n.g.gl-ayiR&fb-@Hg)vm
solid was pyrified by Si02 chromatography eluting with
a Et OAc/ hexane gradi ent (0-25% Et OAc) to afford O 60 g

ﬁp_ @a ftgogl_q 31 M gé gg %]tng}/ £ &)rﬁik#lﬁlé)j'((?jﬁ3 %2) 10 equlv and toluene

(10 mjczf lx/ﬁ@ {é@dé@ rtrﬂﬁllt?l%ﬁly’i’tm(ml A, 1.0 Q0vHia Wlﬁéésaﬁfdrtﬁ@so lution was

equiv) was added in portions and
reﬂuxsd fqrrSeld Thereattipn wiheodehtsrRT aycépouma@ inje eanltamd aqn@a:useN H,Cl and

extrac?e"eda\g% E@Icéaﬁﬁog%{n?% aIXenrevgasasz % tP)I—P ga aalsdg%ar acir)leéi (MgSO0,) and

evapofa@ecp Tge r&u@ﬁlg%ﬂ%}l%) bIWG/hfSoHdl $89 gmﬁﬁed S, 28rdnddlo gfaphy cluting with
and DCM (5 nlL) and cooled to 00 C. The decanted

a BtO efherang 2radigni 9ol "o FtOAPde afferhd Al eude o a0t o t hi s

m xture and stirred for 3 h. The solution was filtered

step 25 qiﬂ@t%%ﬂ(tb%%[ é F?—lﬁ ? iqu_g]ig gn(? %gldclgﬁﬁg& é) gve% con?blggcl glra%
Erlenm@%@ MASPRRNQbYed4o By €. MFBRYIre2(1f 17401 ® ecﬂﬁWe!ts a?d@@& td Sortions and

acid ethyl ester (R-4la) was prepared anal ogousl dy
stlrredeﬁocéfht Thgether layer was decanted onto a bed of KOH and maintained at 0° C. In a

G T L T S B T

in Et,@(2¢-mIf)3nd DCM (5 rnL) and cooled to 0° C. The decanted ethereal solution of
- (3-Chl or o- 5- cyano- phenoxy) - 2-f | uor o- 4- met hoxy- phenyl |

dinzomefhend wasasidad foRABIIIREN] ST foF 3 B TRES@ B W fltapRthrough

~R'=H step 5
cr eSS TR0 T 2 2 2.
R=CHO step 8 z z step 2 R 44b: R= OH R-42b: R=
[3-( 3-@h%gpgl'clvano-Dhenoxv)-4-cvclopropvl—2-ﬂuoro-phenvl]-acetic acid ethyl ester (R-412a)

was prepared analogously except in [4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-phenyl]-

acetic acid ethyl ester (R-23a) was used in place of R-24.

[3-(3-Chloro-5-cyano-phenoxy)-2-fluoro-4-methoxy-phenyl]-acetic acid (R-42b)

NC
C( step 4 | step 7 |
Cl
« RPI—P"— Step 5 . — —,
step 1 ﬁ :g; };,_};,,_I%MS : R-44a: R=CHO  step 8 | R-42a: R = CH,CH=CH,
step 2 TSN T T R-44b: R = OH R-42b: R = CH,CO,H
R-43¢: R'=R"=Br
step 3 R-44c: R = OMe

R-43d: R'= CHO, R"=Br g6
step 1 - To a solution of di-iso-propylamine (150 mL, 108.3 g,1.07 mol) in THF (500 mL) cooled

to -78° C and maintained under a N, atmosphere was added over a 15 min period, #n-BuLi (100
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R-43c: R =R'=Br step 3 R43d: R = CHO R'=Br R-44c:
R= O step 6 20 steel - To a solution of
wa@l2e0ws8osps opyl am ne (150 nL, 108.3 g, 1. 07 nol )PCHERdBS/067274
(500 n.) cooled to -78 C and nai ntai ned under a N2
at nrosphere was added over a-35 min period, n-BuLi (100
WO 2009/ 080534 PCT/ EP2008/ 067274 -55 ni, 1.00 nol,
mL, 1lo@l\ﬂld)lm(braxﬂmeﬁa)nes)Thelerraﬁmhdgl m@tmma@ rsﬁrrw&rst)lrmhad ROIC. A

mlxtw@ %&4% K%S @hdS%M(bg cﬁ ﬁ%@?ﬂ;ﬁlﬂ% Phlalf%rn(ﬂi@alseiaﬁ(l39 i)Pﬂgﬁl 11.28 g,
L0245 Fa0ReE | R R ot AR I E Rl bR siow 5o
The sclotiant wanstinees o t78 I(éﬁbr dth. T?lﬁ: r€dtion wiashjucridhed ned@t Cdry addition of

I He O NPBE 28 et et WA B EC T phases wero

&l & RIS RArEt iR QAN
Separ p&iasﬂéIl t\j\hggl uggtﬁgg%a?gg}%\%é)tdﬁﬂﬁB% (300 nL@rb a@}%)e combi ned rganic

extraccsr\ganldued EXgbQc §ltowed enditlicssd h(@My%@ﬁporatfed ta efferd 1R ¢ (10@0) of R-
vaporated to afford 118 g (100% of R- 43b
43basa%W§% (ﬁl{(g solid. step 2 - To neat Br2 (76.9 nL, 1.50
nol) cooled to O Cin an ice bath was added portion
ste 2W"I%enea11§rﬂ% bqn]B 14§(pm6§%901%§ t§0° €10 80; cg‘?)la‘?h W4y 6196%1)06’[1011 wise
mai ntai ni'ng the'internal tenperature bet ween 2
solid Reldbt(il 223 gx@50emol)othile midiataimeae the omtemiakteuperanas between 20- 45° C

stirred at 58 C for. 2 h. After . of this eriod had .
(cautioyy: £y baaigdi g heaEti B HE wsmarggg e Frob il FRpens
perlo@lgd‘al dIdR8d AdiHGal BRSnihé (S48 gy'M!; a@m&i %H%@B&dlﬁéﬁ filnb} was rinsc

he reaction m xture was cool ed V\A
with CWth@dlnﬁ ﬁt(bmu:eTh@rﬂachcsammtlat @hs Nadﬂsdm @ o<l3 @nal sinwlyﬁlbmafﬁd into ice-

cold syl G SRRt AR b ooy Eins TRt 4yt witn
solid m%.m,, cklfdced \(flM]lS@BE gm B0 BEEDO0 A Aricd (MEBEUPatdPconcentrated in

ford 191 of R4 The reaction m xture was
vacuodp ffp1d g &@f R-A43cobhedractiothingtiurcargsshididlgd aaa. $9 ngpag fvhich
I tidd 0
afford§Q éﬁ{.k%%&fg 18’{4%% ﬁﬁﬂono ?grltr)oﬁ%jefﬁl bt a%d%gﬁta&%ﬁtagd&@l‘i% of the
monobi@ﬁlor(&dlivstﬁ\i’d |'Eit irbdueuglas ﬁedlmthﬂlbdi ehrbadh a Blﬂibllﬂfﬂialbdohﬁﬁn ab&y. 50 mbar
i ich afforded 141.3 (78.5% .of R-43¢c W
Wthh 0|rqlqﬁ1914r;03| {8-3%p) g R-43c ‘@t\ly‘ﬁl t@hhqu%ongg)gc 98- gﬁ‘UIQaWhlﬁb was >99.6 pure.
step3 - Preparation of iso-PrMCLLi C1- A sarrpl e of
Li C1(4. 56 107. ) was dried nd hi_ gh vacuum
ﬁlﬁwl’tr?paaatm&%wgu?ﬂ\ﬁ%ﬁllf IWane ?ﬁw‘écéltj‘&/ See) 17 mgeD) wes dricd
under h%%la\]:a@{?&}ﬁ RETHE: Rdat [égh for 108Rin249&He & EH Ml&&(a%z &nd¥sphere at 23° C
, 2M solfution in THF) and the resulting
was addedtiur-BrMg@b(5318i mE el 7a6 ma®1,CM Goluaoni ay $HFTendaths o¢suttingrmixture
of R ( nm., 10 mol) in THF (5 nL) at -40 C was
Wa”%fiﬁ’eadg flééa%’ PrMyCl. Li C solution (5.5 ni, 11
nmmol, 2.0Min THF) at a rate that maintained the

Toa Sgﬁlﬁl:é{l 'rolgg d43t e(q@?gﬁ]? ulr()emu S@qw”[’}ﬁg(i%%ﬁen E‘\(/)\d/a ¢ %vea ?ded tPe 60-

PrMgCIL-LiCl solution (5.5 mL, 11 mmol, 2.0M in THF) at a rate that maintained the reaction

temperature below -30° C. Stirring was continued at -35 to -30° C for 1 h then warmed to -7° C
for an additional 1 h. The reaction mixture was cooled to -30° C and DMF (1.00 mL, 13 mmol)
was added in one portion (temperature rose to -23° C) and stirring continued for 3.5 h at -25 to
+15° C. The reaction mixture was poured into 1M H,SO, and ice and the resulting mixture was
saturated with solid NaCl and twice extracted with MTBE. The combined extracts were dried

(MgSO0,), filtered and concentrated in vacuo to afford 2.17 g (98%) of R-43d as a white solid.
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for an additional 1 h. The reaction m xture was cool ed
to -30 C and DMF (1.00 nL, 13 mmol) was added in one
WEIiosrs3{t enperature rose to -23 C) and stirrPEOIEP2008/067274
continued for 3.5 h at -25 to +15 C. The reaction
m xture was poured into 1M H¥S04 and ice and the
resulting mxture was 30 saturated with solid NaC and
step 4t-WioCesotutionag3echiovot PhidkBEy-bditxenieaikiys 8¢ ¢) KITGRGIosvdse (€2 ¢) and 7-

dried (MyS™), filtered and concentrated in vacuo to
butyl pifrilg pegs 23/3671 Rr43dd057 @9 Rhomrgotien mixje s ispted to 1adux for 4.5 h when

/ 067274, .~ 56 - :

e RO FTLFEA OB TR TRty Sl g e o
water KRCOB8n o@he wal 4d@edg ) Thendsultingomixglirerwasraillb e cdvasstadtedil the layers

R- 43 5.57 g). The reaction mixture was, heated.to
separdfef | Y 574 a/ope e 2 ﬁﬁ?@ ik 0 Sldhs SalCehpY wpiet ayer
whichRQYer@ ¢tBRd ahl §/ab RRACK P Watlh XhHh&NBS TRt 16 ANE e@%ﬁr@t@d in vacuo,

into water and then Et OAc was added. The resulting
the resriluet taken wpam 1B anderd-cveposatatd Thnsdlid wasgritvaigted svith hexane and filtered.

separ.at ed. Sone crystal.s were pr t the interface .. )
The R g 430 0 1o B VR el 1Ty STOg o i ting with
hexanf/EtOAE €80:200 MRAEEhMvhtrivgtaid vARCIPRE FHRES!: andR@ished with hexanes

filtrate was evaporated in vacuo the residue taken

and thg produc foactigngicombiagd ortitre d 4SThE 3010 R4 tri t ur at ed

with hexane and filtered. The nother |iquor was

e rated.an h es] purified Si0
step 3 cﬁ?f@ﬁlﬁf%@?t&m@yéﬁﬁ o %Lﬁfiﬁ el &ﬁéﬂ@ﬁ‘é&e a%é)@ mgjoungpgtiom and
stirred®ft @A €C L3 MRy Hfoloba h &b &-e 10 050, 1626y mfﬂo'l)t\%secﬁerﬁﬂﬁiemﬁgﬁgse to the
wi t h hexane$ 15 and the product fractions conbined to
reactiquf Yassal and 4tireyl {08 3%pursfat Rero4e prosluedtrifluprarferagetiozsé( TIPA).
anhydride (8.88, 4.231 mmol) was added to a 100 niL
round bottomand stirred at 00 C_ 30% Hydrogen
To a sglifign o B-44 Gdh 5-64. Mo hhin PLCNAZD ke stierdd) &9 yphidded ig12PO4
I LN sel ' f - o 1O .
(1538 BRI TESSLy gLl AL g U0 S AL THRIC oo rscin
was stiroddufor 48 hofUpRn4dasunhtion of sedimgohterialmedd@ivh (@Otund Jvas cooled to 0° C,

and ] Y8 e g WHEBEASH Griokea ot Qi oy LB TN eling mixuue

was cktbRtcliRRth DOV of 8 RG{HARVit VRS HiiEd @6h,501), fiflcldd abPAR solvent
Consunpt ion of starti ng material reacti'on m xture was

removed &F eebupdo ORI yellwdsadid whiell wab phrified yeSiQaretiraqssogrhply cluting
W th eous..10% sodi | S f . 1The resulting
with hﬁf‘%&%@@ Cv@é‘gi% ?‘fiocrgéggn %\A@M_gﬂg washed with brine,
dried (Na2SO4), filtered and the solvent renoved in
v " | Lo . . g
s 6 ot K (8 B B, BN MR e ity .o
(3.43,(@22 8)mdlpamf ibdodetha® Q0.7D4%4.260 M1} 4Bhe ’Mt®n-mikaura was stirred at

o ~Solution of R-44b (1.8 g, ,5,26 mol).in DV 5. m
85" C Jisl 2 goeR WaSE %Qn&%l,%%.t%%%%crs aﬁwei%&ﬁéfm@(and the
cured Chidiftrdextaci® WITFED A CTAM thEBShbiARd BRHCH PashB® with iWat&thnd brine.
at 85 C for 12 h. Wien R-44b was consuned, the

The Et@ac wiapdried @¥arbOs)wéiecrscd ehé doncent®ited fivache to effard R-44c as a yellow
. mxture extracted with Et .and th onbi ned extracts
oil whf it s S S S BB phRefRR Vs G e
(Na2SO4), filtered and concentrated in vacuo to afford
p 7RA d B ' £ nitgen bt LidSedaeitn RL
t tt h 1.
son 45,10 oLl B it LR RLER (1.6
4.50 mmol) and anhydrous THF (20 mL). The mixture was cooled to -20° C and a solution of

iso-PrMgCLLiCl (5.40 ml, 5.40 mol, 2M in THF, see step 3) was added dropwise. The reaction
was stirred for 2 h at -20° C and a solution of CuCN LiCl (0.100 mL, 0.100 mol 1 M in THF)
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step? - Adry 100 nL round bottom was purged with
nitrogen and charged with R-44c (1.6 g, 4.50 mmol)
wa@paasisydr ous THF (20 nL). The m xture was coPCEEP1008/067274
-20 C and a solution of iso-PrMgd-LiCl (5.40 m,
5.40 nmol, 2Min THF, see ste)-3) was added dropw se.
The reaction 30 was stirred for 2 hat -20 C and a
was addelduhd efirred cdatiabed 4tC20 €. TAOthilmixBurd Gks addedlalM bonit)1.08 g, 9.0
WO 2009/.080534 PCT/ EP2008/ 067274 -57 was added and
mmolyand the ity jtisiee fogn adsgianal trep lil hiThe Frratiqir easgisneheddyy addition of
aqueoﬂé NH4CP N Jgfgdc&dv% hOEt d y%kﬂe& %h%@f@ﬂ“ﬁrmﬁ brine. The
stirre or an a |t|ona he reaction
extractpeee hlﬂdd Bya,&0d), tfilteredaihd tlm:]smémns whiHdGioved Izvevanumttm yeeld a yellow

. xtr cted with Et shed wth ter a bri
oit. Thi g pradagh e @M/QO 9 rapﬁlp/“?ﬂéangaw XpPRIEOAC (95:5)
to aff&@llvgem)m@$erved in vacuo to yield a yel |l ow 5 oil.
The crude product was purified by Si02 chromatography
eluting with hexane/ Et CAc (95:5) to afford 1 g (70%
step 86fToRr dbh@ionsdfaRp43a (0.T@0 @ (s3ilsuhimol), BIOAR: (Q@Iai ,0M3ON (g.mL) and water
and wat er

0.315 mmol ), EtOAc (2 ni), MeCN (2 ni és
(3 mLywps added IO (W02 3-89 Ugimmnody and Fykds (9} 1) 2, S0 When R-42a

e
was cftuhild, e ol Bl P ANUER R ARS, ol GANHTERp gkl Rith EroAC
and thmsimbleWEI@AEt\)@&hesNBera I\I\dlshduiemth)hhmej ddicEMDASOnpBlaed and

evapope m@?zgfgt%. 63*065858{)% ESSﬂéfelg“é @§§§é‘ ngfs'S/éﬁ ?eigsaatﬁgwgél cthyl

acctat& a)ﬁﬁ QM SRIth Brin@Xthe 26TyE SedMit B aSHRYY ov@ &84 aRE1@8RMNd filtered.
washed with brine. The ethyl acetate was dried over

Solvemtodisuamewtd anecentd Yield Redll as a gollove palidN@D0@BI i n
vacuo to yield R-42b as a yell ow solid (0.090 g, 85%.

g - D cyano- phenoxy) - 2-f 1 ugr o- 4- net hox4y phe 3ylz]
[3-(3, pé@[ap@ pggqlqj( {ﬁ-ﬂ;gp)ro—érmet axXY- Bheél)ygna@e‘rgc acjd (R-45) and [3-(3-cyano-5-

R T s e I G R
51m11aRyZb®cemt| R-Rl 261 ReXpegicctradly aersed sgdadeao fil-aderoef-hydroxy-
chl or o- 5- hydroxy- benzonitrile. Reference Exanple B
benzo%”éﬁl or 0- 5- [ 6- chl or o- 2- f | uor o- 3- (1H i ndazol - 3- yl net hyl
-phenoxy]-benzonitrile (RR52) FF/ F/ AAO\ CHO ArO
\'\V I ArO\ \ a / gt~ N -NH C1
R 50 RGL RE52 20 ArRéfeg&c(ﬁjE’!am?ggcyano oheny!
3-Chl&oEh| eeldetm-]-Buctol o H-2ndalzoled-gldethiy)-pkenoay ¢ nzo pliele ¢ RyI2)
-benzonitrile (R-50) can be prepared by reduction of
R-5b with di borane and the resulting al cohol can be
rg- oxi dized to R-50 wgth Cr0

ArQO ArO
CHO .
c1 stepl ¢

R-50 R-51 R-52

Ar = 3-chloro-5-cyano-phenyl

3-Chloro-5-[6-chloro-2-fluoro-3-(2-ox0-cthyl)-phenoxy]-benzonitrile (R-50) can be prepared by
reduction of R-5b with diborane and the resulting alcohol can be re-oxidized to R-50 with CrOs-
pyridine.

step 1 - i-PrMgCl (1.7 mL of a 2 M solution, 1.1 equiv) was added to a solution of 2-fluoro-
bromobenzene (0.33 mL, 1 equiv) in THF (2 mL) cooled to 0° C. The solution was stirred at 0°
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pyridine. stepl - i-PrMgC1(1.7 nL of a 2 Msolution,
1.1 equiv) was added to a solution of 2-fluoro 25
wheonbksszene (0.33 nlb, 1 equiv) in THE (2 nli)PCDBP®AS/067274

to O C. The solution was stirred at 0 WO 2009/ 080534
PCT/ EP2008/ 067274 -58 C for58.25 h, then cooled to
-78 C, and a solution of the R-50 (0.99 g, 3 mmol) in

C for TBE h( thefrcdoledvas- 78t deghdhd SmNﬁcﬁﬁoftHélR-S(E(@ng gm rm'nst)uﬁ EfHF (2 mL)
was warnmed slowy to 0 C, and added to a

was adgspl PRI T BT S M3t PORMAGSOwRY ‘iozﬂ:t(%&n@\ﬁ@q’?d to & cold

aqueo§§ tiorf ?ﬂ\ﬂgr@ GRERL GG g;ag Bt ed mgthwaﬁﬂfgre cgfﬂbg%g organics

tere concentrated I n vacuo ¢rude resi
were washeg ulrietlj Blterbd afsl @Gihcontdtedivaogr. apiieycredaitesidge wias hurafied by S10,

o LB B Bl oA 2 AL G0
(44%)tcﬁffh@9 qﬁ‘d@%o ﬁ&n@ﬁacﬂlucto B2oiRlor tﬂéaa%dgéts(ﬁ Q%\QGQ 62'n5}na§:Mas dissolved

DeSs-Martin periodi nane (0
in DCé’q(ﬁ mL) waé lhd@}é’tammpmmhmm(@ dhg, 1 Afeqew) wah adddden one portion.

Afer R5& et R g S0 b e ARG NIRRT pitp e dRechisture was

extractlidi With Danl CAREE Mical £4d.cotb@tefddahp rcﬁﬁi@‘iirod’@ﬁwas purlﬁed by SiO,
purified by Si 02 10 chronat ogr aphy elutin

chron oy GHaNe Witae BRAY DN era L 0ONE 200 EAPAGY @ Kozb0.23 &

(87%)gofl£ ;0/() of R 51. step 2 - Hydrazine (0.24 niL, 10
equi v) was added to a solution of R51 (0.32 g, 0.77

mmol) ina mxture of dioxane (3.6 nL) and EtOH (0.4

step 2 C?rdra%ﬁee(!’Oﬁth fm@qu\fxglvaés' |d§ed7ﬁ)ta9§dhﬁio%dmgl (@g@ﬁe@ﬂ mmol) in a
nd purification of the residue by HPLC afforded

mixtugg c(fm%an@(S g and #tOH (0.4 mL). After 2 h, the volatile rnaterlals were removed

and patghcivd §ER T AL ATl TP 0 ) charea

anal ogously from R-25 and 2-fl uorobenzoic acid

3-[6- B%Bﬁﬁb'fﬂﬁ'&otf@Fﬂtﬁﬂa%(ﬁ@-yl%@%qﬁﬁénlosgw ?—ﬁﬁffi’){étﬂ@chyl benzonitrile (R-53)

i zation
was pﬁ:p[il@d ndogoewhyf fmer)—ZS a(d BHpprazoraf 3¢id ub]ipyg itltd QlaBey| m
henoxﬂ 5-.chl oro- benzonitrile (R-54) FF R/
Condeg%a&awa&aélﬁes lEftiog ¥UCREZMe -- A I\ ON Br / Br Od
CNCN R55 step 2 R56a: R=CO2Me F R56b: R=H O

3-[6-b b PR3- (1 H-pyrazolo[3.4-b]pyridin-3-ylmethyl)-phenoxy]-3-chloro-benzonitrile
(R-54)

F
step 1
a O)@/\co Me — =€
Br
CN

R-55 step o) : R-56a: R = COZMG

. R-56b: R =H
Cl 0
2N NH R-54
Br =
CN \_ N

step 1-To a solution of 2-chloronicotinic acid (1.96g, 12.5 mmol) in DMF (63mL) was added

CDI (2.02 g, 12.5 mmol) and the solution was heated to 50° C. After 2 h, the reaction mixture
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Br N 20 CN .1 N step 1-To a solution of
2-chloronicotinic acid (1.96g, 12.5 nmol) in DVF

w@ 6®uioyosses added CDI (2.02 g, 12.5 mmol ) andPCT/EP2008/067274
solution was heated to 50 C. After 2 h, the reaction
m xture WO 2009/ 080534 PCT/ E®2008/ 067274 -59 was
cooled to -10 C, and to this was added sequentially a

was c&stdiol -00° Of arfdtdBhik 4vab hddhd stduehtialiPh kolution BMR-J54@.31Lg, 11.3 mmol)
and solid NaH

) 1(1.45 g, 36.2 mmul). (The nethyl ester
in DMY. 3§ mlekangrsefig ;f% & RE- %P@eé)d (ke et pheR-S§pwvas prepared by
the pr@e@lﬁ%h &r?o%ﬁ f&ekr%la Fc eﬁ;‘ﬂ 'iﬁélt ﬂl"flhﬁlo%& WabHed th e@h@ec@f ethyl #-

bUt m ate he “reaction m Xtur
butyl mhlomated "ﬁ]he Peiﬂloﬁi rhxrurd 5Jams1mr;red ftehO@rforeld mo;m, BiEnavminisd to RT and

stlrredzlfgl v Ed for é}?@gﬁalx@%&%g %%}jéigg . X{ygern N%él, fraaétl()tAlco Q’Eed aqueous

layer ®¥d &@ebed WiH oA O tBOEbhbiRes Qfgtahi@%%r%tg %f&w%%di ashSIN HCl,
were washed with IN HC1l, brine,” dried ),

brine, fdricd vig8OaN dltetsd eadtomeaidated inacue. Tiherude pweiuptr\mhmmﬁed by

colurfiFrdtib b B Sich SR AT SR 5 e SheRpEfasyo P R E10A0) to
affordd. 10§ 3;%)2&19.5653% of R-56a. 10 step 2 - A solution
of R-56a (3.25 g, 6.04 mmol) in DVMSO (35 M.) and H20

(1.7 mL) was stirred in a preheated 150 C oil bath
step 2f-0% s@@ion of. R-Floe (3 éégt b. 0411 mmod) iy BMASE (39ant.) andddgl (1.7 mL) was

. et ween ted aqueous NaHCO3. The
stirre &éﬁ%&eaﬁﬁég“g Ay G rescaaR n*(ustu;g W paﬁq_t)toned between
EtOAé‘Qﬂ’d {dhGrafed 'Ighéb%g N%H@%' qlﬁ&hﬁ&ﬁk%hﬁ)@e“&as@x‘tﬁgte& W@%DAC (3 x50

[tered and concentrated in vacuo to af )
mL) a@@ﬂ%coofbu&df;ﬁgam@ cxragesl wowdoed (Mg8Og), ﬁpaed af[d) cgncentrated in vacuo

o SRR B, T " 8 e (53

equiv.) and the reaction mxture was heated to 100 C

step 3 3AHE] so%utﬂm’of R-86h gf?%,teél' é@ﬂmﬂﬂj{ﬁll{ﬁ& YE$4 lcﬁ’ﬁig &l EOile g[L‘i was

t he solvent was r residue was partitio
addedbmimemn (160 %A IVEOHDEM wnd dhs st chicat mcktag oves hisatbih HCIOB) C. After 2 h.,

The aqueous | ayer back extracted with %
the re S LB BT At g r%%ml?t VA ETR¥Sds ]f%e Fesidye g partitioned
betweéM@@Me( RODICON L eduand 2 Q8RR NArted T a‘(]ﬁG&l% l&g%r (}}vas back-
0

a yellow solid that was triturated wt
extracEetdC\)ﬁxt:li he%aMe©H/DCM fud the Logbingd (08F8%c @ﬁraﬂswraérlai (MgSO0,)

' lid. . . ) ) o
ﬁltereéh@ﬁ?%%gnt%gf%m YACHP 60 ﬁffqrfi 8 érregoxg St)li(hhﬁly }zvg§g tBrated with 30 %
EtOA{/Be4mbd foydfiodli m-93-/(8med) Y R-5phen@kid sdirnzoni tril e

(R-57) was prepared simlarly from
[ 4- chl or o- 3- (3-chl or o- 5- cyan- phenoxy) - 2- f | uor o- phenoxy
3-Chlgro-affethloroaz-fldowt byl H-@gtago lo{ F4-Bly) yrid2s 3-ylmethyl)-phenoxy]-benzonitrile

R I S A RO A R AT —
acetlc%bﬂ'éﬂ%flle&’telf {1@&p].4-bromo-3 - (3,5 . .
di cyano- phenoxy) - 2-f | uor o- phenyl ] -acetic acid

5-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]-isophthalonitrile (R-
58) was prepared similarly from [4-bromo-3-(3,5-dicyano-phenoxy)-2-fluoro-phenyl]-acetic acid
cthyl ester (R-24).

3-Chloro-5-[2-fluoro-6-methyl-3-(1H-pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]-benzonitrile
(R-59) was prepared similarly from [3-(3-chloro-5-cyano-phenoxy)-2-fluoro-4-methyl-phenyl]-
acetic acid ethyl ester (R-31).
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ethyl ester (R-24).
3-Chl oro-5-[2-fl uoro-6-nethyl -3-(1H pyrazol o
WO 300440%(5py r i di n- 3-yl net hyl ) - phenoxy] - benzoni t r PCBEP2008/067274
(R-59) was prepared simlarly from
[ 3- (3-chl or o- 5- cyan- phenoxy}6®- f | uor o- 4- net hyl - phenyl ]
- 30 acetic acid ethyl ester (R 31). WO 2009/ 080534
5-[6- CB@TUpEH)%@-QSﬂLQﬁg-gl?GgI-pﬁQZOIOB ?fl b]pyr1d1n—3-ylrnethyl)-phenoxy]-isophthalonitrile
| opr opyl - 2-fl uor o- 3-

razol o
(R-60) @a&plﬁpwﬁ S 13 fgnrﬁé‘éﬁw@prsaﬂn%@?-ﬁil%%ﬂrpmoesm-%ﬂupéo-phenyl]-
red simlarly from
acetic Eﬁ%& oprog§ﬁ?g-(3 5- di cyano- phenoxy) - 2- f | uor o- phenyl
- acetic acid ethyl ester (R-41).
3- Chl@l’oql[@étﬁyﬁﬁ-[ﬂ@oﬁf-m(iH%yfdz@lé'[ptl%']ﬁﬂddlﬂlgrﬁﬁl@ﬂhm) phenoxyg -benzonitrile
3, 4-b] pyri din- 3- I - phenoxy] - benzoni tril
(R-615 Wasm)epwgé smlé@]gr foySfcy&p-phenoxy)-4-cthyl-2-fluoro-phenyl]-
yano- phenoxy) 4- et hyl - 2-fl uor o- phenyl ]
mmhch§ﬁ&%@ﬁ%h§% fhyl ester (R 32).
3- Chl or o- 5- [6 cycl opropyl - 2-fl uoro-3-(1H pyrazol o
3-Chl(%r%:5ét5@3cﬁ)1’dﬁr6ﬁbﬂ ﬁﬂudraﬁﬁm bylaﬁﬁa@wbypyhaﬁlzslmrﬁ&hm phenoxy]-

was preepared simlarl

benzo@itl(ilg-(BHnjms@rqym@mﬂg&mﬁym%(byldbmpi-gwjo-mmnoxy) -4-cyclopropyl-2-
f l.uor L] :aceti 1d ethyl ester (R-41). 10
ﬂuorofﬁ}fegyl%ﬁp% %fﬂ-?tp oeis%>1r gR%i%- pyr a)z/ol o[ 3, 4- E)] pyri) di n- 3-yl

met hyl ) - phenoxy] - 5-di f | uoronet hyl - benzonitrile (R 63)

3-[6-(?@@8% ﬁ&c%gﬁ' 1247 wa%lbgs_,%?a idin:3-ylcthyD-phenoxyl-S-diffuoromethy-

or o- ano- uoro
benzopiteledRy§3) szafslpmemaoadmmﬁﬂmﬂj fremc[étdhdbradi-(d-c@dahq—lS-céﬂt(ﬁ‘Omethyl-
Br ono- 2-f | uor o- 3- pyrazolo
phem%g) %%Pmlil%ﬂwﬂ =36 i ﬁshwfesbqﬁz 5- di f | uor onet hyl -
benzonitrile (R-64) was prepared S|n1larly from

3-[6-E£6§'ﬁ1g P H?org é—ﬁll{—g—%%qg%lgﬁd + ]bﬁpyglggr{r? ﬂé%[lhgg é’Pﬁ%ﬂXyLS dlﬂuorornethyl-

enox
benzo{nﬁ‘ﬂgiR-M) was prepared smnlarly from [4-bromo-3-(3-cyano-5-difluoromethyl-
Di fl uoronet hyl - 5-[ 2-fl uor o- 6-net hyl - 3- (1H pyrazol o

Pheno[‘@ flyppyphcayH- aﬁﬁ"% ﬁ‘fé‘il ) esiidRo3)] - benzonitrile

(R-65) was prepared simlarly from

St RIS SHa Ry Ry e PO RET 4 A iin-dogptst-phenoxy-

benzofuﬁﬂ%:ik-ﬁ Was prepared smularly from [3-(3-cyano-5-difluoromethyl-phenoxy)-2-
[6-Eth fl'uoro- 3- (1H pyrazol o[ 3, 4- b] pyri di n- % ylm

ﬂuor0e4 ﬁyﬂyqusg%wék@qetlp soigIstvARHei ®B3%e (R 20 66) was
prepared simlarly fron1[3 (3,5

5-[6- Eé]glrlc qrﬁgl((alg—z?é)ra 41&% pyr1d1 f gj 0 metB{I]l %erxy ?s%%)f.lt%alonitrile (R-
66) W?'I)‘S 1£r ﬁé@ﬂﬁnl%rlﬁr QK G- éor OJE‘Z% _AHb Q4)34- éfh&] @MTu'oijd PhciyY|Ld®etic acid

- phenoxy] - 5-ch enzonltr|le
ethyl@mQRem)sM PCT/ EP2008/ 067274 -61 F F / N F ArO step
1 AAO\ | step 3 ArO

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3.4-c]pyridin-3-ylmethyl)-phenoxy]-5-chloro-benzonitrile

(R-67)
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&CHO I RL R2 -~ 1 NH Br Br F Br / 100 step 2 R-69a:

R =H R =O0HNRG68p R69: R, RR =0 R67 A =
WG 2@lognse+ 5- cyano- phenyl PCT/EP2008/067274

3- Chl or 0- 5-[ 6- br ono- 2-f | uor o- 3- ( 2- oxo- et hyl ) - phenoxy] -

benzonitrile (R 68) is prepeafled by reduction of R-23a

w th di borane and resulting al cohol is re-oxidized to

R68 with Cr03- pyrldl ne. 5 siep 1 - A THE splution of

ArQ g 1 r = 1] I “
1 | O | ofArdsptinordng Ndor 8y A w
valent) 1n THE ¢ P [
Br™ uifder N2. The soButidh is stirred for 3 mMhn,
solution of the R 68 (1pgayiry)l i RJhf is added
dRORWM se. Th%epr?emonRrgggctRurlg ili(])S war med t o rOs7C, iNs
aged for n added dr se toa pH7
buf f er ed aqueo% ‘ﬁ’ﬂﬁ‘ r‘fyan?ﬁ’gg%ueous mxture is
extracted with Et OAC t he conmbi ned extracts 10 are

3-Chl&RSN AL Wi RILbRE3- (@' k& @tkﬁyw&ﬂ %nﬁﬁﬂ?ﬁ@%ﬁ-@%fg prdbared by

vacuo. The crude product urifTed b
reductadir ffki23g Maﬁdnrmb(ﬁhnﬂ anigrewiltilg dnotal @%‘fdxedaa@detogi-é& ivatit CrOs-
dto afford 0.21 g (45% of R- 69a. step2 - To a
PYIAB%| ution of the R-69a in DCM cooled to 0 Cis added
the Dess-Martin periodi nane (1 2 equiv). The m xture

step 1 1I SA FHF & ﬁ%oﬁ%rfz ﬂ’r]?gcgg at e Zko[ﬂ%% ﬁﬁ%ﬂ &@Ewme to a solution

gani ¢ pnase 1S evapor ate
of 4- chleso dumorsppuding (ledlulm;aleﬁltﬁlﬂ TCI-I[F cotdtdbEr-dphy aed utaimgined under N,.

The soviduttﬁ%r}aggg{rﬁci @/oggféa%f 29 r %Igﬂey]ln(;/f) o afsfdﬁz‘:%&ﬁt) SI?EHF 1§ gc?c?ed dropwise.

The re%@ﬂldﬂ m%ut‘éfls 5211@1%21 tBQ) 85 iGaged f& ARIY i§ Mdedid fdeiﬁﬂ% 6% H 7

and Et OH ( The soluti'on was hea
buffer&d) aqt&ohs soTtnt@ns oThﬁ aqomummtlpa Istaxtriacae dvmhﬁt(é)é@ntlﬁtomﬂidvmed extracts

d ) i f th
are wDEL B i, FRARESID Piadobbemiar RS et g s prpdygtds purified
by Sl%éﬂﬁ%ﬁfﬁ)ﬁhﬁbl@ﬁng Ritanmtmonaniyare! dthdivst tWaHBmao 21g (45 %) of R-
gradient (0% to 5% MeOH) to afford 0.24

69a. (29% of R-67.
[6 Br ono- 2- f | uor o- 3- (1H pyr azol 0[3 4-c]pyridin-3-ylm

m 3 gﬂhﬁhen éﬁ% n% agip mﬂocglo EiltoI 18 ad7d%21 tl\lﬂeﬁesp -rl\%gr%gl%%rlodmane
(12¢ g P! rﬂ{@m&ﬂrg’ qs5s’tﬁ111683f§1n@ th%%ﬁ&?@ﬂ)wﬂl NherRaRa Wdrkamc phase is

cetic acid ethyl ester WO 2009/ 080534
separaRedT: dﬁ@/@ﬂ&h‘@ﬁ?ﬂd residpi2 is purlﬁed by SiO; chromatography eluting with an

37 [ 6-Brono- 1H pyrazol o
EtOAf@L’%ng]gbagW? tOna f§ﬂ$r§?'§1y| ) - phenoxy] - 5-di f | uor onet hyl -

benzonitrile (R 71) was prepared simlarly starting

fr - (B :
son 3SR 1 TSR oL ARG Yo (b 1 mmob in
dioxarfeR92bI).) arigl- EtG)HI(] Hmbr) 2 Tht santeBwhd ktapydrtaROf € for 3 h. The solution was
part1t1£ned4bet\1/ge¥1r]£jt%Ac and yv!/aqgrt Iyepzlraplo enp the o}gsangjcl ll;yllelilroaglg reTSatlphoralltion of the
residue afforded an oil that was purified by SiO, chromatography eluting with a MeOH/DCM

gradient (0% to 5% MecOH) to afford 0.24 g (29%) of R-67.

5-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridin-3-ylmethyl)-phenoxy]-isophthalonitrile (R-
70) was prepared similarly starting from [4-bromo-3-(3,5-dicyano-phenoxy)-2-fluoro-phenyl]-
acetic acid ethyl ester (R-24).
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5 benzonitrile (R 72) was prepared simlarly from
[ 4-chl oro- 3-(3-cyano-5-difl uoronethyl -
wWQ@b@nososs+ 2- f | uor o- phenyl] -acetic acid ethyl PGI/EP2008/067274
(R-16).
3-[ 6- Bronp- 2- f | uor o- 3- ( 1H pyd2azol o[ 3, 4-c] pyri dazi n- 3-y
| met hyl - phenoxy] - 5-chl oro- benzonitrile (R 73) 02Rl
3-[6- B}aﬁiﬂy 3-fluor- QAII’H-pﬁﬂ’aﬁblﬁm AS-t*ﬁJI?rlamS}-@DnéihﬁD pﬁ&foxy] X—dli\ﬂuorornethyl-
tep 1 R 74a R R- 75a Ve
benzopg.try]@éR-’ﬂ wasm%edpglmﬂgly ﬁalctln@fronpqm brorqp ﬁ;(?yugﬁano@ ddlugromethyl-

phem%)le%rﬂ% {%%%%)&ﬁﬁa? c:%lIl 32%% ghno |:oh§n3_/ I 1R/ ;lHNle

= 2,4-difl uoro-phenyl step? Br R-73 10 step 1 -
3-[6- CT@ore zaﬂh(%tp Bhydz&oM,4#biRFiamd3- Rtd slmﬁuorometh I-
R 0 IRy % 30l andmehy

drich

benzon@dq (Bi’dl)rms pémrféiolslmdarthy Tomd4- @d -@- @/@h@ér@ﬂu@pmethyl-
| QM in hexane), slowy
pheno\%’” %%@t/{)ﬁé,n%n% gltjIlcagac(?ﬁggttrh ?&?ergﬁ 1321 low color is
observed. After addition was conplete, the solvents
3-[6- %ﬁl% 2 i passIer3 4 0pvFAER 3 - IFRANOL RSk AW-Ef1h2d
Si 02 chromatography elufing w th an Ef OAc/ iéxane
Mgﬁaﬁ@ﬂi)(lo to 15 25% Et OAc) to afford 3.89 g (86%
of R-74b as a brown oil that solidifies on standing.

step2 - Sodl um hydri de & 53 ¢, 38.27 mmol) was
suspen Rin dry THE ( % .under a N2) agnosphere,
cool e ® C and 2, 4- rrophen fo 0 34. 94
nmol add a'dr opwie,N Via in f t the!
addt't | was cBrrpI ete the m xt u?%srv\ﬁ's stir ed| or 15

mn, then the cooling bath was renoved fo\N%@ m n and

flnally t he sol ution was a%aln cooled to

step 1 X R 20stqpH] P R rFOdlYI THE
ste§2 %0@13‘0% ﬁ ﬂé@@ throuéﬁ a cannul a. I'fé%%lsuflltlZg

m Xt ure vvas ‘'stirred at RT overnight and then heated to
50 Cfor 3 h. The ¥eaction was cooled to WO
067274, —36310RT5-808h-SRkyr at ed

. . oNrowed- DY dMREEHhdnG0 ). The
m Xt ur &emas t hid ce @ rycted with Et OAc, dried

(MyS04), filtered and vaporated. The cr ude pr oduct
was purified

step 1 - To a solution of 3,6-dichloro-4-carboxy-pyridazine (R-74a, 7.5g, 38.9 mmol, Aldrich) in
DCM (30 mL) and MeOH (10 mL) cooled to 0° C was added a solution of
(trimethylsilyl)diazomethane (2.0 M in hexane), slowly via pipette, until a persistent yellow
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 R-74b 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 R-
74b (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
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by Si Q2 chromatography eluting with an Et QAc/ hexane

gradient (10 to 20% Et OAc) to afford 8.15 g (82% of
wWoR200408@34 a | i ght yellow oil. 5 step 3 - To a BCI/EP10081067274

of R-74c (8.15g, 127.1 Immol) in MeOH (40nL) was added

ammoni um formate (8.55 g, 103- eq) followed by 10%

Pd-C (500 ng). The m xture was heated to 50 C for 20

RT anﬁlsﬁltuﬁdﬁ@ti NH@GI ((40 rﬁlO) Wad @ided follvwed b'ffhﬁataﬂ 60 lﬂlﬁ]@ W&ﬁ rmxture was thrice
cool ed iltered through a 2 cm

extrac@LWq{EE}QAW@ﬁ (M@§OF) ﬁgtglgﬂ:d\,@gﬂ |evamogq{e%ﬁ¢ crqr%product was purified
by Si%; éh%ﬂlllt?glsdgh%l Qﬂlhg \é@%%g?jfmggﬁf %g(‘ﬁe t)(hG d%%ﬂé‘?ﬁ) to afford
8.15 gEQG:Bﬂ/d)afBFMm allghs pdborvaded and the aqueous | ayer

extracted twice with DCM and water (80 nlL). The

conbined extracts were dried i}a MyS04), filtered and
step Seviaporoditisn. o Rrdde (fithe. B ddlmmolas Ml (4@l byasidded ammonium

t Qgr Lt | REo, Wi t 0
o 55 S5 APBIGELAYL 1A GO FLP TSI BHORTLo o o
20 mis @ﬁﬂ t-h‘éh%:@(DPSC 2135610 I"ﬂhe niiki@pe Was cobledatoSOT bitd fiferod through a2cm
R- 5a 18.78 mmol ) in THE (40nmL) and MeOH (10 nlL)
plug O\KI&‘SELiE WP TG veigh e e Yqletile polyers pere evagprated and
r 5

e
separaambdmisths aquEbes hyxt axtracted swicomatndCit adl waatnld(S’O mel.). The combined

extracgsﬁ\g!crg ﬁgﬁg\@ﬁg{gl )ggtﬁgrg\(,imﬁw g\ll_!l_zp(o)? ecﬁ,I 'Pi‘ﬁ? ciggg/gr%ct 20 é)url}ied by Si0,
chronafsbiphiy R85 leql WA /hEGhE graeién{ (1'0% 3OO BT gﬁord 558
wi tth wat er nm.) and Et OA nm.) to obtain 4.

(76% ) FaRA7 Sohs Rsembwa@uayvklnw ellpovvder 20 step5 - To a
solution of R 75b (605 ng, 2.4 mvol) in DVF (I om_)
was added CD The m xture

step 4 gy 550 e G%gglé%nmmmai)ﬁa&%%@@% nd MO L) was
added?%lagﬁéogﬁ §01\r{}T@r§? ?pflg r(]ﬁ@ D&/Flo? k0 ICM%QQ[U Ih&ﬂlrgfwagzst‘rﬁg’ed for 15 min

L) was ade via syrin
when Wirb&ctioh iwas |cng1pwtegmdﬂmhmedwme 3falpys. Bhe4nmrmie)wamncentrated

ot 385 o QP B RLES o83 S SRR o2
with 1}93’}’0 @-I@Yasf he ERUEL. soh@ whR %oﬂ@c’féd’cg}ﬁ‘ﬁm§01§ L dsh&w iR rwa%ertQSO mL) and
The reaction m xture was diluted with saturated

EtOA‘NQtﬁO]JL) toodhtain drD(2ROA))0f Reddlens ¢ Sditerpywderd Et OAC (50
rTL) and agitated. The Et OAc phase was washed br| ne
and the brine solution was extracted w

ﬁp—EtTGGG:SO(hEl% of R-#Ph (60prag, ThrEmHel %MtFr(d@%) nep éd%ﬁdi @l (410 mg,
2.5 m&lyg S%} 'n%lf(ﬂulré ﬁﬁ?ﬁsje %lqo S9ep %Q&Pa% ﬁll g‘éﬂépeefop il %%J the solution
wa | | y

puritied chromat ogr ap Ing with
was cdetl&iey -N6%@ned ng(aldtlmnbf RE5 (il @, 2009%met) GADMEF 65 aflf) (Wad adm via

6 f 09/ 080534
syringpCYy B AUOaRDERPAY. al1ds Symg: S rgmal st G PRI ver 20
min. %@&aﬁ& solut WA el ForMeBet 80 Hlil aM@EcAUED WRE ﬁﬁth was removed.

m.) and brine (10 drops). The m xture was heat ed
The rmnumascstmdlfomlah at REnJdbe atagtier) mintdesrwardilugednwiglp seswrated NH4CI

solutl?%(gorﬂg& Ie&i@ @8' ﬁé?&gﬁ%’eﬁ) mf? ane({j agltateEPiT THe qit%c plilase was
washed brine (50 mL) and the brine solution was extracted with EtOAc (2 x 30 mL). The
combined extracts were dried (MgSO,), 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 R-76a as a orange foam.
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Et 20 (30 nL) were added. The m xture was agitated and
NaCl(2 gm was added. The m xture 5 was again agitated
w@r@owss3or gani ¢ phase was col | ect ed, washed wWeCTER20081867274
solution (50 %9 and the brine solution back-extracted
with EtOAc/Et20 (1:1, 2 x 584%l). The conbi ned organic

phases were dried (MgSO4), filtered and evapor at ed.
step 6 TH® Lol nBTRIT6A (6¥@Sm@Ur.0d mEb]byi DNMSERamal ) wes add€d water (0.4

devel opi ng wi th 40% Et OAc/ hexanes to afford ny
mL) apg boge 8110 %on%b The myxturq vt hopiad e iA9 Jafmil hagh gﬁmﬁwmreirénder Ar

SO B A0 7 D MR )

Et,0 B9 ngl)aeéraladdadrd h¢ ﬁnﬂﬁremzas agltated ranst NaCe (2/\@1$1) h/eahwdaﬂ“he mixture

was g S e E%\S{]%%Pﬁtc 2@3\%%{%@3%3%@@%% msﬁ%lu%% (50 %) and
the brﬁ{@ "%oﬁ g%ck%racfgﬁ%glﬁﬂEIWEQbfﬁq PS5 0RACK- "?ﬁ%t SR organic

and the combined organic
phaseewt:neairte.d, (WI=iSex), (fillg®dand evaporacéd Thndude apoluett veab. puTified by

prepargfi THESDaren R EhTinctinen il a i St b as o

hgmﬁkggwﬁbmﬁg solution was heated for 10 - 12 mn at 150 C
in mcrowave. The m xture was partitioned anong Et OAc
(40 m.), water (30 nlL) and saturated aqueous NH4CL(5
step 7rT)o. a SbheionarfgR#i6b (pOG ez, 043 rma@l:)mal&@ﬂ)Ph@dmLhwaaqd@du&ft-butyl

et A B AR, TG e s

for 5 IEMRAPAERLRELI allRer &&éﬂﬁghﬂo m{é%&t&@%\zag ?/Erﬁ%héd &Gwb%h DCM 1(20 mL)
preparative TLC developing with DCMto provid

and 5%8\1 af@C@5@.%mb)‘ ﬁe?&ue@&s@lps;@d@&bach@xaactgd Pt ¢ (2 x 20 rnL) and
the cof @it G- eni Ma Rl P ateartalyy R, Bl asiduepres

dissol®sd mtmrf (ARLPACLhairewadd Viak BBUIO RmIPN gr@]]hﬁdlents was added the
anal ogously excep in step 5 R-55 was replaced by R-
resultipg solpgon was heated for 10 - 12 min at 150° C in microwave. The mixture was

s AR P TE ATE YAT,

organmrpap@r\eak @pﬁ‘a&@@u& lthye ®pe@ptphiase \sﬁsel@cﬁ exfRa&@Bld wath EtOAc (2 x 30 mL).

The ¢ %ﬁggg%r b%lq\gcr@ldﬁ?qi (MgPPyo filscrgd @gqi.lc]@}ppgggir olhe crude product was
I t
punﬁe[(?’oy 7%@&}% évedl?%% ;dregeaé! Wg%loé)d/g W/?gpl\t/l% ﬁ?ogtﬁﬁee 49 11n§ (58%) of R-73
the prmh&t asaqui ait-edhitioypoRd82 .
3 Chloro 5-[ 6-cycl opropyl - 2 fluoro-3-(1H pyrazolo

%pyrlda2|n 3-yl net hyl ) - phenoxy] 30 benzonitrile
5-[6- B tlvere-ot ldpayeeclaat-slpptidiam-dxdegthyDrphsnesy1gsopkiigipnitrile;

trlﬂuo t,rg?e{)%ﬁ @%aﬁxﬁ% gy%_a&eiﬁﬁnég)gg{l&%? %%%étp@%g@g?gggg 4}\/919 Ze%?af}:ed by R-

24. [3,4-c]pyridazin-3-yl nethyl)-phenoxy] -

i sophthalonitrile (R-81) was prepared anal ogously

except in step 5, R 55 was replaced by R-41.
5-[6-E3hyl - hdror ot 1Zi-pymaoelof334- (:]pyi;—idggin—éadm@thyl) -phenoxy]-isophthalonitrile (R-

3.4-¢C r i, dazin enox hl
78) whsefb eVt 7e PR Y AR R G S Bcept i1
step 5, R55 is replaced by R- 5Db.
3-Chloro-5-[6-cthyl-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-benzonitrile

(R-79) was prepared analogously except in step 5, R-55 was replaced by R-32.

3-Chloro-5-[6-cyclopropyl-2-fluoro-3-(1 H-pyrazolo|[3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
benzonitrile (R-80) was prepared analogously except in step 5, R-55 was replaced by R-38.
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5-[6- Chl or o- 2-fl uor o-3- (1H pyrazol o[ 3, 4-c] pyri dazi n- 3-
W@ koveiodnsB) - phenoxy] -i sophthalonitrile; PCT/EP2008/067274

trifluoroacetate salt (R 73b) is prepared anal ogously

except in step 5, R 55 is refflraced by R 1lc.

3-Chl oro-5-[6-di fl uoronet hyl - 2-fl uoro- 3- (1H pyrazol o[ 3
5-[6-Cytopkapil-2diaire-33- yi-prehavid [ 3; @ﬂ@ﬁﬂdaz]n-y@@ﬁzmm)xpmﬂmﬁ;y]

R-82). FFR N AOBr R75h AAkOR-44a | |1 N R 82

1sopht§@leﬁ1trile ERc8Y) yyas rﬁ)rgoa}:ed@qa]@ gopyly e;gqegbm@e-@ 5 R-§p asreplaced by R-41.

R-83a: R=DBr step 4 R84a: R=C02 -'"Bu p R83b: R =

84b: = H A =.
H6-GHlaRraRis-§ 9@!1 BYfﬁﬁ%lﬁm 4-Cpridzin 3y Paishgr>-dijore-
benzofik R (R-73a) & bdihalpoRblyR g -53.i0Aepmared by iR
enZODCM]@((127 rrz) I&/glg@addeagdgseqaeﬁ?ﬁglnl{ye@%%%T (3. 5 )Dyz P
eq) and EtOH (0.02 g, 0.05 eq) and the reactlon
5-[6-Ghlotb-Buavas3-6itH-pyrado 1o (B, 4-1 pyhidazidBeylmethgt rgrenox y{ tistphthalonitrile;

art bet wee ueo NaHCO3 an
trifluofipice recsahéi%eﬁ?wewagﬂwcﬂ BG5S ghE%I%Fepjﬂ%d by R-11e.
brine, dried (Na2804) flltered and evaporated to
. f 334, 1 [ -T

benzoﬁﬁ)ﬂBQREBZ)O 15 eq).in d| oxane (30 m_) at RT was added

2-tert-but oxy-2-oxoet hyl zinc chloride (25 nL; 0.5M
solution in ether) and the resulting solution was
stirred at RTgfor 6 h. The reactipn was pestitioned
bet ween agyeo HY o, Et Ode. The ¢ ga icil ayer was
R_44avva$h_e.d_seque ly—with gater 3 ) i

NaapSD4) Ié ed asmﬂai&evag Qe
was purleF d by Si 02 chromatbgraphy eluting with an

Et OAc/ hexane 20 gradient (2-12% EtQAc) to afford 0. 65
GtdpI0f~ BESIR-BIBL st ep-3. -y R-HpIRiciConTof R-75Db
(0.085%y R-83b:R 2 6H.CRmBuDVE | 84iweR ~&tlded CDI (0. 064,
1.15 eq) and the solution was heated to 50 C for 1 h.
The react i an=Bicklot- Bcywas pedgl; ad =t21-flddo-phant a
solution of R 83b (0.13 g, 0.316 nmol) and DVF (1 nlL)

step 15580 P o d e Py 2 e e A RPSERKO ST ERTHR8 goqpontiony
DASTI(3E genz V%deiEt@HJ(TOGOZV@@ .03adqh hiid ©REEuRIBH WELIrSRES dirred for 16 h.

aqueous 009/ 080534 PCT/ EP2008/ 067274 -66 NaHCOB
The regpidorEMOAEL e DaEEiongd hytweg @q@pg&NaHCpa;a@d Dfd. Whs egpnic layer

was %ﬂ%@iﬁ&% 1L11¥ %é%a?%?gg%ﬁo £ or(ga%f%ggilg%%& Ogorated to afford

1.9 g B68Haf Rs8®p- 4 - A solution of R-84a (0.2 g, 0.31 mmol)
and p-TsOH (0.015 g, 0.25 eq) in toluene (2.5 nL) was
heated at 130 C for 2 h. The reaction was cool ed, and

step 2pdiorasp litrme (83 0. 8¢, Sona b 2ad BdERIH @erBu): @39 g, 0.15 eq) in

dioxane (30 mL) at RT was added 2-fers-butoxy-2-oxoethylzinc chloride (25 mL; 0.5M solution in ether)

and the resulting solution was stirred at RT for 6 h. The reaction was partitioned between aqueous HCI
and EtOAc. The organic layer was washed sequentially with water and brine, dried (Na,SOy,), filtered
and evaporated. The crude product was purified by SiO, chromatography eluting with an EtOAc/hexane
gradient (2-12% EtOAc) to afford 0.65 g (30%) of R-83b.

step 3 - To a solution of R-75b (0.088 g, 1.1 eq) and DMF (1 mL) was added CDI (0.06g, 1.15 eq) and
the solution was heated to 50° C for 1 h. The reaction mixture was cooled to -25° C and a solution of R-
83b (0.13 g, 0.316 mmol) and DMF (1 mL) and NaH (0.04 g, 3.2 eq) were added. The reaction mixture

was slowly warmed to RT and stirred for 6 h. The reaction mixture was partitioned between sat'd aqueous
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5 Et OAc. The organic | ayer was washed sequentially
wth water and brine, dried (Na2S™4), filtered and
wer@pos@EBed. The crude product was purified byPSi/8R2008/067274
chromat ography eluting with an Et OAc/ hexane gradient
(15-50% Et OAc) to afford 0.18-g (89% of R-84b. step-5
- A solution of R84b (0.15 g, 0.274 mol ), p-TsCOH
NaHCOQantlEtQAc/Bexangds (amd Thedrdagic msel OasOdisidd,seqietp)ly with H,@And brine,

aried (5Pl B E e A0 e by 2Rl pbRGhes” The pis of

the resulting solution was adjusted to ca. 9 with 20%

step 4 M%Qg%on thﬁghaf UQfgS@Bl gﬁﬂo%taﬁ@pstﬁéO b2 0257k in @Mekne (2.5 mL) was

he cl oudy m xture was oure

up
heatedian} " Etfeo’e’ch 2H reaRdoroYggEnpled: apdpasFedigie nedurs éﬁ@@ﬁ%‘%}nﬁ)‘imamd with
EtOASMTHR oMBhi€ [aya%s Ryaking asecfijléﬁtﬁﬁy (iR 32 And think tagc €N a‘%@;) filtered and

evaporat ed. The crude pro uct was purified b

evaporatge-o it %%@bqsiycté’ra@ PIRHEEIRY SHO L hivsetgstehy gk v a1 FXOAG hexane

adickt4125ERY WAL atford €5 & OV RF RKB4RRL €ri al was triturated
= vvlzéth Et QAc/ hexanes togafford 0.040 g (34% of R-82. 15

3- Chl oro- 5-[ 2-f | uor o- 6- net hanesul f onyl - 3- (1H pyrazol of
step 5 3A4olofigyafiRa84hi (A-13 gy 0. ek thpbl),-pp bRy 0]g; 2 borndhydrazided0.03 mL, 2 eq)

in IPA&?HEZ)Vaéﬁe*ﬁgdg)qO 8£?1ust 67% %%@NQ()% I\Ol t and HiO W (%\lmL) was

added. F{I]gﬁﬁ{ offhere®@itin@-s8Hnon FAis aﬂju@@thcBw RitBB0% Bﬂh thEh fartBiveliluted with

H,0O (Sglﬁlgﬁéinﬁ %van%cgj bto R'% fﬂr_l #T%E g?u%r Iﬁﬁ%@e Wasﬁoare§ A\ﬁt(ﬂc and the organic

or o- ano- uor o-

layer veiskegd s¢quentipdly avith cwat.vt am;ibrmf: dRed 6‘@2%@4),@’[693(1 agd i\@pm@d ) Thererude

oo YRS P R NS AN LR oY gl T vcon,
The regqyoled MERESRNVE IriteB1ed G8th(30.8Y hewates Naghted ogmg (g %) DIRSB.
mml ). The m xture was degassed and then heated to

benzoﬁ]tﬁliélmegy)as extract ed W|th Et OAC (80 m) . The aqueous
phase was back-extracted wth EtOAc (2 x 70 nL) and
dried (MgS™4), filtered and concentrated in vacuo. The
crude product was purifired py Si 02 chromat ogr

j th an, £ OAcJo €

PRTINEP2008/ 0672@45 Me@ZS
(2.4 g, 5.88 nmol) in MeOH (g0 %L) and THE (8 ni) S
COO|Re89a EoBr R-87 RNCO B
a: -Bu -
stop 1 o g R - she step 4 1 g7be R = 11 8

step 2 o Regée: R = SO,Me

Ar = 3-chloro-5-cyano-phenyl; Ar' - 2,4-difluoro-phenyl
step 1 - To a solution of R-86a (4.03 g, 9.15 mmol) in m-xylene (60 mL) was added K,COs (846
mg, 6.12 mmol), Pd,(dba); (840 mg, 0.92 mmol), Xantphos (600 mg, 1.04 mmol, CASRN
161265-03-8) and NaSMe (810 mg, 11.56 mmol). The mixture was degassed and then heated to
135°C, under an argon balloon for 20 h. The reaction was cooled to RT and brine (80 mL) was
added. The mixture was extracted with EtOAc (80 mL). The aqueous phase was back-extracted
with EtOAc (2 x 70 mL) and dried (MgS0,), filtered and concentrated in vacuo. The crude
product was purified by SiO, chromatography eluting with an EtOAc/hexane gradient (5-20%
EtOAc) to afford 2.3 of R-86b as a yellow oil.
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0O C (ice bath) was added dropwi se a sol ution of
OXONE(r) (7.35 g, 11.96 mmol) dissolved in water (22
workgo9/ogdsBer the additi on was conpl ete the m xtPCEPENNSS/067274

stirred for 15 min and then the cooling bath was
renoved. The resulting mxtehe was stirred overnight
and then heated to 50 C5 for 4 h. The reaction was

step 2G0Dd €6bllitGorFIT RYSBbAD. 437 Y 88UBmSE Y liniMeOH (40 ﬁﬂ) atl THEKECDE ) cooled to
was added dropwise until no further fro

0°C (i b@h)/@as adgied gronvoiee #b9lutiRso HAGONEaNT- 3t5h% 1&19%(@1?1@1) Wessolved in
water K{i %ﬂgtr gﬁg%/\f& gdﬁ@%ag ét %@BL thg—ﬂﬁxtﬁf‘et \rv Eremfnel YRS then the

and ri ne was extracted
coolingibiath E8sG@&mof2d. X TEOrentl)ing tvetumowin Smend:dtolva‘n@l@énd then heated to 50°C

for 4 I g bl Aot o FACoB T DA EBREPUS SSUGOB P R GNaHE0, was added
dropvledegﬂlttll Yl\@ Hrﬁley ﬁjojdﬁ’ﬂﬁ é&eﬁ@h ' 63‘v’a‘c§1I (99 M)(Jé& RAISPhH t'h@ 'ﬂmQtfure was

extrac(adl w1¢lj_E'g)A¢rgl§(J)’ rmLQ Tﬁlﬁr@kgractﬂ' W@rerwash@d wlth/é)sm%a é&? ;@?ami 89 brine was
I
back- e(xélaﬁteﬂgmphlﬁt?fc % Cﬁ;}ﬂg\}i 63% ﬁé@a o r%?t%lwere cﬁrled

(MgS@y)r ﬁﬂ&@d al®céiienteRed ﬁldva@mx Esz{ﬂ?orVi@SS g OFREgb N lighBRhit®yellow
1 mmol, 60%in mneral oil) over 20 mn in three

solid. equal portions. After 15 the addition was conplete the
m xture was stirred for 15 mn and then the cooling

sep 3¢ o iiongH Regh o7 i 1 st Gy M 4t g s sac e (158

mg, 1 E%@%S TRE hixfufl WoVRd tdato wat @ rfor(LBQ tH'Qn)coafég t(al@d@ (4 8olution of R-

he m xture was agltate and the Et OAc p ase
86c (5§é pag, dt lddnmPhen BME 6 sl p vees @ ddersvib apfingex tTroatbc eebled mixture was

nbi t dried..
added B3P g 3 Pl 500 SRR R EE X Rk St el fttions. Afer
the ad¥@®n 26hsREMpldt©the RYix Qi O% 2 & RirLIIBLP U5 AR }nEihdh kHb&o‘Mlh% b@&R was

Et OAc/ hexane gradient (50 to 100% EtOAc) to aff
removgd 286 stgrigg cpntgugd der hhy &p thnpolw wmpvassiaradullysadsied sat'drgugous

NH4C2@ %%ll (ﬁS}g J/gt g ES%defg%I}(Ip%t%;An(ﬂ% rzlaj n]i}%gg&mrg W(agﬁ%ltated and

the Etmmctpha& s&p&atwaﬂeld atj@eolid Ph&se fvis b&clhe;amétddhemh Ec@)Aedz £ 00 mL).
was concentrated in vacuo.

The cqr@@rna% @th&za,s ‘ﬁ‘%ré deigd (MeaOpafikisred sad peporated n“ébf %@W@ﬁuct was
puif PSR 500 A TR e TOE I KDy Er0no o

r

affordiazSonmsRe87aias kb yoHowmdoqr2pbsatld) and t he aqueous sol ution
back-extracted with EtQAc (2 x 20 nL). The conbi ned
organi c extracts were dried (MgSO4), filtered, and

step 4c dwcesytisme R-87af356rmaz.0). 3¥mmelon apisgiey S arl)avasi agded powdered

boric %B]%glqge é’l%g n@% ‘T’Ré fn%(tur%t\?e%ile?tfgg%?ma’?s%géjgagﬂfth% %qkl’ed to RT. The

mlxtu(elvédls co&@eﬂm)edaﬁ draduod r’EhEI reﬁdﬁw\dﬁﬂtc@ le(dQlcQ‘bafH; ,an8d 59:&1t10i[d$tﬁbetween
re was heated to t nospher e

water i?e5 le) HEEIQACtISIAL hi &h%m@t%aévaé éBllr%‘Hatt%T for 1alhalemglé%ted The
EtOAé gha%e a%%@ \gﬂy Sﬁﬂé%en £ d%%ﬂt tﬂ@Qﬁ%ﬁ%ﬁ@%@%ﬁ%@Z&@éwnh

1 on
EtOA9EY E2ﬁdded The gumbtncd lok ganicTdxeranis xtaue drieva@VigSO,), filtered, and

concentrated to afford 0.215 g of R-87b as a light orange-yellow solid.

step S - To a solution of R-87b (215 mg, 0.38 mmol) in IPA (2 mL) was added p-TsOH (144
mg) and hydrazine hydrate (0.04 mL, 85%). The mixture was heated to 80° C under a N

atmosphere for 18 h. The reaction mixture was cooled to RT and water (3.5 mL), 20% aqueous
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stirred for 5 mn and then allowed to stand for 1.5 h.
The resulting precipitate (65 ng) was collected by
wo dovstsBon. A second crop (130 ng) was recovePEHEP20081067274
the filtrate. These sem -pure crops were conbi ned and
adsorbed on a Si 02 preparatite TLC plate and devel oped
wth EtOQAc 5 to afford 0.055 g of R-85 as a |ight
NaZCGLN(IEmSDJ) agadddiohd. water (1.5 mL) were added sequentlally The mixture was
[ 6- Chl oro- 2-fl uoro-3-(1H pyrazol o[ 3, 4-c] pyri dazi n- 3-
stn‘redyﬁorrétrm and grrardryrd g digd f%rlérhet e T—GSIH@E*&BWHPW‘JG&“ mg) was

collec%ga%q?ltrﬁ%&g s%gt&ga 525&?%@&\9&15 rl—ft o% %g%_oﬁ&ﬁg ﬁlg% .?Eﬁe@e semi-pure

crops Meeqxohlﬂﬁaeﬁﬁandlﬁdsmbeﬂ on BS134 IﬁppﬁatRZeBDIbC piﬁte:aﬂd daveloped with EtOAc
3-di fl uor 5-C hen

to affoédg 4p l%ﬂfg{rgﬁ é‘%ﬁlhgg“t ‘é@t%o g%ldwas hydr olyzed to the

correspondi ng carboxylic acid with LiOH in aqueous THE

benzohiyriBt(Re90)Ng a tert-BuCOH sol ution of the acid,

Boc- anhydri de and DVMAP for 2 h. The crude product was
purified by Si02 chromatography eluting with 5%
Et OAc/ hexane to afford R- 88. ] solution of
R—Zéb 0.485 g, 1.92 mml) lin a
f AT ET coask  RFShas B 8 g, 2.01 L 1y
nol d the sol W/as 0 63 4
théf cCooled to 0 CPA sol G o of R—88(O.72(§§ 175
mol) in a small anobunt of DVF was added foll owed by
R-060:R89Etg 4. 72 mmol, 50% mi R@P4: R+ speB8i oN) .
Steplmli-éﬁé*h@rfrBwas stirred fof®P ?ﬁh&%:a&léed to cold
sat'd. aqueous NHACl. The solid precipitate was
col | ected,3-didurheertipil-biryanamhenyl; dwd= Af-ifleeroiphenyhicuo t o
afford 0.978 g of R 89a as a brown solid. 20 step3 -
step 1 FORd 6sadsitytdalyetl tdtBIdricthodd iggarbbx$lic mmkxblﬂhrL@H Bl(}iq&eous THF

by Stﬁi%%‘%lg %)ﬁalw? ﬁe%%gt?{dﬁ %8%@%%%&"%# i w Cioavm tg;the rert-

butyl %s%r % sBirrind termeéﬁl sgﬁltlﬁh%tfﬁ{eeac‘i’@%o%%ﬂh%hderhnarl‘)l‘l/ﬁ&? for 2 h. The
and the solution partitioned between Et OAc and
crude p@luct Whrepwifigd iy SiQh alse maagrapbp aheing dyithiels Ha O Asitiekane to afford R-
88 brine, dried, filtered and concentrated in vacuo. WD
© 2009/ 080534 PCT/ EP2008/ 067274 -69 The crude product
was purifi ed by Si 02 chromatography eluting with 1%

ste 22/5?%#)@& on oﬁf—j{gégg 4?63 ggg H%Qfﬁﬁlgpem%ﬁggeand o ﬁ\ame dried flask

was addeld CIHI00424 o9 2.02.rido aBd thel s0 litiBA was warmed to 50° C for 65 min then
cooled to 0° C. A solution of R-88 (0.720 g, 1.75 mmol) in a small amount of DMF was added

followed by NaH (0.189 g 4.72 mmol, 50% mineral oil dispersion). The reaction was stirred for
1 h then added to cold sat'd. aqueous NH4Cl. The solid precipitate was collected, washed with

water and dried in vacuo to afford 0.978 g of R-89a as a brown solid.

step 3 — To a solution of R-89a (0.978 g, 1.51 mmol)in anisole (7.5 mL) was added boric
anhydride (0.527 g, 7.57 mmol) and the resulting solution was heated to 140° C for 2 h. The
reaction mixture was cooled in an ice bath and the solution partitioned between EtOAc¢ and H,O.

The organic phase was separated, washed with brine, dried, filtered and concentrated in vacuo.
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(5 m) was stirred at RT for 20 mn. The solution was
stirred at 80 C until the reaction was 5 conplete. The
WO @8R4 M Xt ure was cool ed in an ice-bath theeI/ERI008/067274

(10.6 nL), 20% aqueous Na2CO3 (2 nL) and H20 (5.3 nl)

wer e added sequentially and-G%he resulting m xture

stirred at RT for 1 h. The resulting precipitate was
The cmab begiuetwasymsited byidi0, tRomatigraphiy @thting Wwietc16 NMI@OH/DCM to afford

ord 89 ng of R-90. The features disclosed in the

0580%6%@@8?%9 description, or the following clains,

expressed in their 10 specific forns or in terns of a

step 4R oo 5 R O35h g DSl e sk By Badrpmod in 1P
(5 rnL§i§Va§ R QPAtIFeE for 208Yin. I8P @61@%181'1 Mﬁas Rirrddat R0Y Ccrﬁfﬁfp’tl{%%é&ﬁn was
such features, be utilized f realizing t

cornplmw ditireavtipn nikver wes ¢®dar151ntahe¢eebﬁfth th‘EhéMb(rl@gﬁamhg 20% aqueous

NaoCOMETREH B30 s it edde e st Do b resyte Ry irred

RT fokNUE ITht 284G 1prédl té lvab€olRPIIOWEsHed watheH ) arsKdridd ihRacuo to
the art that changes and nodi fi cati ons may be

afforddizug PEBPWi t hi n the scope of the appended cl ai ns.
Therefore, it is to be understood that the above

e S i 0 SR LR B
spemﬂc%frﬁi er A tet*ﬂ?s SRR, R5 D PREm Mo the Hi@él%e%rfﬁﬁcdo% Blhr?rnethod or

above description, but ‘'should |nstead be deter m ned
procesaifohattaafieg grechsclaped Muhmslapwqulaapprey;d;@gargﬂe@r o8 jn any combination

of suc@:f%?%g\s/yg):e&tiiigeeq {0% léel&hz%gqgeq ﬁlﬁ{ ul V 1Veegstt? t areoP such

applications, and scientific literature referred to

The f&ﬁ%oqum%éﬁt ) ethgegcﬁm%%g&g dggaétb%)(})?aﬁre?fé 1u§trec1ﬁ0f1 Qnd example,

t and are erey I ncorporate rence
for putpuses ofaridrity @hy ubderstidiing altrevik bt ebtioastol cfneeﬁs]hrllmShe art that
u to be

ecifi |1 and i.ndi vi dual I, di cate
ChangF¥ ﬁf ﬁeeénwayrb@fpér%ﬁe@ tﬁwﬂe TR0 gfh%@raergleﬁ clgigps. Therefore,

it is tor &f&fd@ﬁfo%d(%hatt@ﬁje HRKE| 'd@sc Pgoﬁ RenRR&ES thie 111%{1{7@9&1 Wt restrictive.
his specifications sha be resolved in favor of the

The Sdoept oéthe ihvdogon skquldrifierefond, [be cletcbminge ent with agfere@ée to the above

descrffET it FH o bR e b T st e RS ol ppended claims

along atghe filllscbpé 6f &RBGIdk LRI mlchaul@e afcem@itived i n
favor of the latter. WD 2009/ 080534 PCT/ EP2008/ 067274

-70 ains 1. A conpound according to formula | R3 N
The patbiits,RlubKkhedXd@pli€tiondrand scientific literature referred to herein establish the

knowledge of those skilled in the art and are hereby incorporated by reference in their entirety to
the same extent as if each was specifically and individually indicated to be incorporated by
reference. Any conflict between any reference cited herein and the specific teachings of this
specifications shall be resolved in favor of the latter. Likewise, any conflict between an art-
understood definition of a word or phrase and a definition of the word or phrase as specifically

taught in this specification shall be resolved in favor of the latter.
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5 wherein: Xi and X2 are independently CHor N, Rl
is fluorine or hydrogen; R2 is hydrogen, halogen, ClL 6

W@bdglogos@B 7 cycl oal kyl, G _6 hal oal kyl, C _6 BECRBR3008/067274

or CG_6 10 alkylsulfonyl; Ar is phenyl substituted
with one to three groups indBpendently selected in
each occurrence fromthe group consisting of
hydr ogen, hal ogen, cyan, Cl.6 al kyl, Cl.6 al koxy,
Cl.6 hal oal kyl and C3_7 cycloalkyl; R3 is
i ndependently sel ected in emithsoccurrence fromthe
group consisting o 15 (i) CH2OH (i1) CH2O-C(=0O (CH2)"
nia&IoRHiAg B fosmalatio 5,  (iii)

O C(=0 CH2 CO2R4 (iv) CH2000R5; (V)
CH2OC( =0 CHR6NH2; 20 (vi) C(=O R5; and, (vii)
CH2OP(=0) (OH) 2; R4 is hydrogen or Cl_io alkyl; RS is
hydrogen or Cl_io alkyl, Cl_io bl oal kyl, C _io
aminoal kyl, C1.3 alkylamino-gi™No alkyl, CL.3
di al kyl am no-C _io al §h kenyl, C3_7

cycloal kyl, G _6 al kox am noal koxy, C .3

al kyl am no-C1. 10 al k al kyl'am no- C1. 1o

al koxy, WO 2009/ 0803354 7 EP2008/ 067274 - 71 NR7aR7Db,
phenyl or pyridinyl Sai * phenyl or pyridinyl ring
optionally independently substituted with 1 to 3

wheighst i t uents sel ected fromthe group consisting of

haI ogen, Cl_io alkyl, G _3 alkoxy, nitro and cyan; R6
i X'edd X* aqu;adep@ndetdnky (S%H«ieN;hal n of a naturally
occurring amno acid; 5 R7a and R71 are independently
hRrd ioW@srineGt h§dmkly! or Cl_io ani noal kyl, C _3

al kylam no- C .io alkyl, G _3 dialkylamno-Cl. 10

aRRYyd hyd%genahan&geEM%ew&yp a.l, )éy@l@éll%ﬁt ab} Rals jl Chﬁem@fcy, or Cig
2. A conpound according to claiml1l wherein X1 is
xalkyksul®ayl, 3. A conpound according to claim?2 V\,her e| n

10 Ar is phenyl substituted with two groups

i Adeppimaghsubytitseldecittednd to thae lgraups indeperclently salected in each

occurrence from the group consisting of hydrogen, halogen, cyano, C, alkyl, C alkoxy,

Ci haloalkyl and Cs.; cycloalkyl;
R? is independently selected in each occurrence from the group consisting of:
(i) CH,OH
(ii) CH,0-C(=0)(CH,),CO,R* wherein n is 2 to 5;
(iii) CH,0-C(=0)CH,OCH,CO,R*
(iv) CH,OCOR?;
(v) CH,0C(=0)CHR®NH,;
(vi) C(=0)R’; and,
(vii) CH,OP(=0)(OH);;
R*is hydrogen or C,.j alkyl;

R’ is hydrogen or C.j¢ alkyl, C;_j¢ haloalkyl, Ci.;o aminoalkyl, C,3 alkylamino-C;.;o
alkyl, C,_3 dialkylamino-C;.j¢ alkyl, C,.;¢ alkenyl, Cs7 cycloalkyl, C; alkoxy,
Ci.10 aminoalkoxy, C; 3 alkylamino-C,; ¢ alkoxyl, C;_3 dialkylamino-C;_,¢ alkoxy,



the group consisting of hal ogen, cyan and C _6

hal oal kyl; Rl is fluoro; R3 is selected fromthe group
wa@omgiostssng of (i) CH2O C(=0 (CH2)" CO2R4 wher PCTYEP2008/067274

2to5; 15 (ii) CH2000R5; and, (iii) C(=OR5. 4. A

conpound according to clai mB-wherein R3 is

CH2O C(=0) (CH2) 2CQ2R4. 5. A conpound according to

gNER; TR73 p‘lff&:ﬁybdrrpyﬁﬂlﬂyii sa3d §h@ﬁy¢ yap@idifg ritle,optionally independently

chl. oro- ano-
’aw&cdswahl Xlt‘b ) %Wé%twyts %ﬁéﬁ%from@etﬁr%conéﬁ%% of plogen, Ciio

Qalkl Ky, O 20 C(=O)(CH2)" CRR4. 6. A
63%3 g@égqgﬁng to claim 1 mherein X1 and X2 are N

CG n
SRR o CIRUM BT SE ot SatyRTbl B Sloetlsry
bgct |n e rrence f the group. co
R IR BT aR Ny g Gt MY 5591 GirG ey, S Afkylamino-
R@lhﬁmbndgpgmgﬁgkhﬁmﬁ ggﬂg - &) each occurrence from
he group consiSting of CH20O C(=0) (CH2) " CO2R4

000R5; and, WO
apg%%g?%%gg%%ﬁ cprt;a%ﬁ%%%g éé%s°7f(2:l74421 S720 (i) C( O)R5. 8.

2 A%&%E%ﬂf%%%&h%%ﬁ S7N\g§§§eaccor ding to

5- dlcyano phenyl ,

5. A e s SR h o i gt
?C,Zfl.\(l:'GSa gh?wl gulbgtlﬁtgt?qrqgwnlﬁgthyl &S&Q%l@gpegff‘% ec@ﬁllpggc mcur;g\ence from
ORI ASEAAH IS Rnct ATt eA] SilogRgpOUNd 1 s

selected fromthe group consisting o tccinic acid
mes 1%4 br ono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2-fl uor o
enzy pyrazolo[S 4-b] pyridin-1-yl methyl} ester;

ﬁgﬁ@ln% %%%Fg§§g§ow%a§mglg%gﬁo phenoxy) - 2- f | uor o- benz
y!] C(})ﬂyﬁg‘%ig?ﬁ (%[HS),.% hlel(rjelmnn}s é/ton?'t hyl} ester;

Suc
nono- f£4 brq (3-chl oro- 5- cyano- phenoxy) - 2-fl uoro
- berd#yf z%Wb[s 4-c] pyridazin-1-ylnethyl} ester;

Succi ni ¢ aci
mondi)F(FEBr-ono- 3- (3, 5- di cyano- phenoxy) - 2-f | uor o- benz
yl]-

4. A compound according to claim 3 wherein R? is CH,0-C(=0)(CH,),CO,R*.

5. A compound according to claim 3 wherein Ar is 3,5-dicyano-phenyl, 3-chloro-5-cyano-
phenyl or 3-cyano-5-difluoromethyl-phenyl; R? bromo, chloro or Ci alkyl; and R® is CH,O-
C(=0)(CH,).CO;R".

6. A compound according to claim 1 wherein X" and X? are N.
7. A compound according to claim 6 wherein:

Ar is phenyl substituted with two groups independently selected in each occurrence from

the group consisting of halogen, cyano and C, haloalkyl;

R!is fluoro;

R? is independently selected in each occurrence from the group consisting of:
(i) CH,0-C(=0)(CH,),CO,R* wherein n is 2 to 3;

(ii) CH,OCOR?; and,
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pyrazol o[ 3, 4-c] pyri dazi n-1-yl nethyl} ester; 15
Succinic acid
WORW9A8§B34 4- chl or o- 3- (3- chl or 0- 5- cyano- phenoxyP€REPI008067274
0- benzyl ] - pyrazol o[ 3, 4-c] pyri dazi n-1-yl nmethyl} ester;
3-[ 4- Br onp- 3- ( 3- chl or 0- 5- cyals- phenoxy) - 2- f | uor o- benzy
' ]-pyrazolo [3,4-c]pyridazine- 1-carboxylic acid
met i) @s08R;. Pent anedi oi ¢ aci d
nono- { 3- [ 4- br ono- 3- ( 3- chl or 0- 5- cyano- phenoxy) - 2-f |l uor o

8. A cdP@ioaMll hocof@inPYd @ERh Plwheftit RPYY CHABI1=0)((HBICTLRY.

ester; Acetic acid

9. A ?})nﬂp‘buﬁﬂ QT %é %5 EBIn0Y Wy AR9s 9'36(9@%1)‘1% p%elfgll U R REBZYano-

pyrazol o - c] pyridazin-1-yl net’hy
pheny({ @) 3-2yahor ndiBlonendtlyyl-fihetyl Ré begig chloro or C1 6 alkyl and R* is CH,0-

3l A-brogw- 3- (3-chl or o- 5- cyano- phenoxy) - 2- f | uor o-
(X_Oﬁgk%bﬁ 2%3razolo[3,4-c]pyridazin-l-ylnethyl ester; 25

{3-[4-Brono- 3- (3-chl or o- 5- cyano- phenoxy) - 2- f | uor o- benz

10. A)ébﬂl})&)ﬁda%@dn‘d[t% 18 <@l WEigH c&mpound is selected from the group consisting of:
nmet hoxycar bonyl net hoxy} -acetic aC|d WO

2009/ 080534 PCT/ EP2008/ 067274 -73 - [4-Bro

- PBCecHNE a¢id nmnneyEhnld-brREROHS-clloa- ér@y'@lob@wam) 7 BWTQZQ?HZYU
I lic acid ethyl ester;
3ﬁfﬁgﬂé@‘iggﬁég kpg?%ﬂ%§?§gﬁéypkenox;) 2- quoro benzy

| ]-pyrazolo [3,4-c]pyridazi ne- 1l-carboxylic acid
[ qumirtipyhdemmer& -B-Buooi 3 I 5-dadydno-phenoxy)-2-fluoro-benzyl]-

nono hl d|c ano- phenoxy) - 2-f | uor o- ben
z???ﬂﬂBVfEEEWHﬁ ky3§%9§}8§f n- 1-$Ineth§?} ester
3-[4-Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2-f | uor o- benzy

| ogydieaal andnd- B~ Ll B hdodnzi- elgorolsxé%{ao%mehbgy)ag:ﬂdom -benzyl]-

2-di nmet hyl am no- 1- net hyl - et hyl ester nt anedi oi c
apyrdzolo[3,4-c]pyridazin-1-ylmethyl} ester;

nono-{3-[ 4- chl or o- 3- (3- chl or o- 5- cyano- phenoxy) - 2-f | uor

gs{?cec‘i}ﬁé’ id mkeh 245 21%84833 5, SRR RS- Sy 1)-

sSter; xane
npﬁaaﬂaBknqmwﬂmnmaiQ&ﬂambnms&ﬁ,cyano phenoxy) - 2-fl uoro
- benzyl ] - pyrazolo[3 4- c]pyridazin-l-ylnethyl} ester;

3-[3-(1-A
§[199H59 soitrsr - H-SHEE Ry Phierss swnoengen e Bremciepry -
aE(lﬂb B &‘c%@ﬂé% ai| [}l'lhl%th i}5ester
Brono- 2-f | uor 0o-"3-[ 1-('pyri di ne- 3- car bonyl ) - 1H pyr a

zoIo[3 4-c] pyri dazi n- 3- .
yBrfétBT?Hlp %af%ddwg@}ﬁ-syamrmmméﬂzﬂmrprbenéyl]-pyrazo10[3,4-C]pyr1dazme-

PYGEAMEIEF ot sori v -2 repvraca

phenoxy] - 5- chl or o- benzonltrlle;
Pentanedioic acid mono- {3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-

pyrazolo[3,4-c]pyridazin-1-ylmethyl} ester;

Acetic acid 3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-
c]pyridazin-1-ylmethyl ester;

(S)-2-Amino-3-methyl-butyric acid 3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-
benzyl]-pyrazolo[3,4-c]pyridazin-1-ylmethyl ester;

{3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-c]pyridazin-

1-ylmethoxycarbonylmethoxy}-acetic acid;
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3-[4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
I]-pyrazolo [3,4-b]pyridine- | - 20 carboxylic acid

W@ 2000080564 et hyl ) - met hyl - am de; PCT/EP2008/067274

3-[ 4- Brono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2- f | uor o- benzy
|]-pyrazolo [3, 4-b] pyridine-73- - carboxylic acid

(2-am no-et hyl)-am de; Phosphoric acid
M3ad=RBr3n{o43-3-0libro35-FarohpiehoxP=-T-ase- hefippydazdof 3, 4@fBridazine-
-benzyl ] - pyrazol o[ 3, 4-b] pyridin-1-yl nethyl} ester;
anccartesy bh adi syl estefei d

nmono- { 3- [ 4- br ono- 3- ( 3- chl or o- 5- cyano- phenoxy) - 2-f | uoro

WA LB BRI S o b PP B Sy

ad emrlgixyyc aad asoprapybessér; cl ains 1 to 10 for use as
medi canent. 12. A conpound according to any one of

lai.ms. 1 to 10 ' ti H V1. i nfection,
o BB e o V4 LR ST P e PR N Bk S T
APS%az&l%?, B Uaﬁnqo%mmw} aggording to any one of
Clal ns to the

0 for manuf acture of a 5 nedi canent

for treating an H'V-1 infection, preventing an H V-1 o
i 3t ldcBrosio-3$3-chlogardichgnoapigogy)-2-ARero-henzylhpyrazolo[3,4-cIpyridazine-

nor EREEHt aCp 2 SRR SEEB VM Compoune

according to any one of clainms 1 to 10 and at | east
orfenacdio e racidaxceigi 2d-cllbradB (8kehloro-5-cyano-phenoxy)-2-fluoro-benzyl]-

pyrazolo[3,4-c]pyridazin-1-ylmethyl} ester;

Hexanedioic acid mono- {3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-

pyrazolo[3,4-c]pyridazin-1-ylmethyl} ester;

3-[3-(1-Acetyl-1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-6-bromo-2-fluoro-phenoxy]-5-

chloro-benzonitrile;

3-{6-Bromo-2-fluoro-3-[1-(pyridine-3-carbonyl)-1H-pyrazolo[3,4-c]pyridazin-3-
ylmethyl]-phenoxy}-5-chloro-benzonitrile

3-[6-Bromo-2-fluoro-3-(1-isobutyryl-1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl)-

phenoxy]-5-chloro-benzonitrile;

3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-b]pyridine-1-

carboxylic acid (2-amino-ethyl)-methyl-amide;

3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-pyrazolo[3,4-b]pyridine-1-

carboxylic acid (2-amino-ethyl)-amide;

Phosphoric acid mono- {3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-
pyrazolo[3,4-b]pyridin-1-ylmethyl} ester; and,

Phosphoric acid mono- {3-[4-bromo-3-(3-chloro-5-cyano-phenoxy)-2-fluoro-benzyl]-
pyrazolo[3,4-c]pyridazin-1-ylmethyl} ester.
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11. A compound according to any one of claims 1 to 10 for use as medicament.

12. A compound according to any one of claims 1 to 10 for use in treating an HIV-1 infection,

preventing an HIV-1 infection, or treating AIDS or ARC.

13. Use of a compound according to any one of claims 1 to 10 for the manufacture of a
medicament for treating an HIV-1 infection, preventing an HIV-1 infection, or treating AIDS or

ARC.

14. A pharmaceutical composition comprising a therapeutically effective quantity of a compound

according to any one of claims 1 to 10 and at least one carrier, excipient or diluent.



