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WO 20081019968PCI MP2007/ 058116 NON- NUCLECSI DE REVERSE
TRANSCRI PTASE | NHI BI TORS The invention rel ates '
to the field of antiviral therapy and, in particular,

WQ W03BI%8ucl eosi de conpounds that i nhibit H YCTEPRPIss1i6

transcriptase and are useful for treating Human

I mmunodeficiency Virus (H-V) nedi ated di seases. The
i nvention provides novel pyrazol e conpounds accordi ng
to fornmula I, for treatnment or prophylaxis of HV 5
medi at ed di seases, AIDS or ARC, enploying said
conmpounds i n nonot-herapy or in conbination therapy.
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first discovered in 1989. NNRTlI are allosteric
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Initially viewed as a prom sing class of conpounds,
invitro and in vivo studies quickly reveal ed the
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in US. Pub. No. 20050239881 published Cct. 27, 2005

and nethods for treating retroviral infection with

phenyl acet am de conpounds have been di scl osed by J.

P. Dunn et at in U S. Publication No. 20050239880

publ i shed Oct. 27, 2005; T.-
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Ais selected from (i) A, (ii) A2 wherein (a) X1, X2
and X3 are independently CR3, (b) one of XI and X2 is
N or N->0 and the other of X1 and X2 along with X3
are independently CR3, (c) X1 and one of X2 or X3 are
N and the other of X2 or X3 is CR3, (d) one of X1 and
X2 is NR5, the other of X1 and X2 is g=0), X3 is CR3
and the bond between 313 andl X2 is a single bond;
(iii) A3, or (iv) A4 wherein one of Xs and X5 is NR5,
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hal ogen, cyano, gt,?kyw 1 6% Rkox), C1 6
hal oal kyl and C3_7 | oal kylY; R3 is
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L e
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corpgoung aggording to fgemulgd a4y x2, x4 X5, are
as described herein above. The phrase "as defined
herei n above" refers to the broadest definition for
each group as provided in the Summary of the
Invention. In other enbodi nents provi ded bel ow,
substituents present in each enbodi nent which are not
explicitly defined retain the broadest definition
provided in the Sunmary of the Invention. In one
enbodi ment of the present invention there is provided
a conpound accordlng to fornula I mhereln R2 |s



descri bed herein. ~I'n anot her enbodi nent of the
present invention there is provided a conpound
according to formula I wherein Al or A2. In
anot her enbodi nent of the present invention there is
provided a conpound according to formula I wherein A
is Al. I n anot her enbodlnent of the present
invention there is prOV|de a conpound according to

fornula 'y mhereln Aks A2 and XI andy X3 are
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pré§ent venti tWer eq |pr |d un
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anghgggrhaloalkyl I n anot her enbodi ment of the
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Bl 8701 YRR e Srig " th X are
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CﬂR%dengwnmehaﬁb@amw,R5 and R6 i s hydrogen and Ar
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megicy8eft i nvention there is provided a conpound
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strgirsesent i nvention there is provided a conmpound 25
according to fornmula I wherein Ais Al, X1 and X2 are
N and Xs is CR3. I n anot her enbodi nent of the
present invention there is provided a conpound
according to fornula | wherein Ais A, one X1 and X2
are Nand X3 is Ce, leis fluoro; R2 is Cl-6 alkyl,
Cl_6 al koxy or hal ogen; R5 and R6 are hydrogen and Ar
i s 3-cyano-phenyl optionally substituted with
hal ogen, cyano or Cl_6 hal oal kyl nmeta to the cyano 30
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Cl.6 al koxy or hal ogen; R5 and R6 are hydrogen and Ar

i s 3-cyano-phenyl optionally substituted with -

hal ogen, cyano or Cl.6 hal oal kyl neta to the cyano

substituent. |In another enbodi ment of the present

invention there is provided a conpound 5 according to

fornmula | wherein Ais A2, Bne X1 and X2 are N and X3
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muyigiion ¢anpares Wy wHE Wpbims-uehic disclosurgalspoielptss to” compositions
co@BRg eRMtoudds bhErMues Bnisefuh\f@ntheopretdEbe and tpsaonénded HIV

g c rdin f arpul r i | S 4
L e
coppourie op Fematet] Whigh ard ewiul i monp shesanyqraembinagignisigry with
otlRE G- Gk gedi@s.formul a | wherein Ais A3, RL is fluoro;
" R2is Cl:% al kyl, Cl-6 al koxy or hal ogen; and Ar is
3- gy %ﬂg'e(f%%ﬁé% P P4 -a‘l)}eso(erﬁ uljﬂ%dtfoﬂt oM Br%eﬁgg "compound
cyaho or a %aloa , neta, to,the gyano 1L w2
acaprdiag fo foemela 1 phersioR é‘ . Bridddi RenR - dY > AheA brds die A4, X, X,
x4 xY et irens theriked Ifrdin abivde d'ha phesptidridfiddl e abowey refers to

t LA e [ SRl s : [ .
theconir Qo tOEbEh Jughy & il e, %%Lﬁ%ﬁ%g%gg%ﬁeﬂ@ fn
othgn empediments pegyided-Gstran ypubdiveansnaesopt gygneh icpbodigncat yhich are
nohateRY, ddinadqetain GBi-tostkoadtkiifionpiodided ihhBe Gyameary of the
hﬁ;u stituent. I n anot her enbodi nent of the

6P€§%nt invention there is provided a conpound

according to fornula | wherein Ais_ A4 and one of X4

or 1nxmne g imenf eofpthge Preggnt xivesitionsthors - iss pegidgyl a compound
a_cdoﬁdiﬁg td forrau @ hﬂaéregghbﬂih@’&fﬁggmﬂlalo@al‘, [realknt, O;Reedlibalion, or C,.

~there i.sp@a 0 el,ec r, 11 4 Red 5
6 aff‘&é&&““f.s“_’ _Fp?oﬁfihﬁyétﬁa?l ’o%ﬁef?{’e 64d§|’ n]Ae%ﬁ?( b?‘s’fﬁﬁé& , X', are as
dessribedbhfreiinventi on there is provided a nethod for

treating an HV infection, or preventing an HV

I nfreafdtioe, enodimeatdfnge Ard3Bntoinvalion tbrecionprovidedhg compound

[ hn need thereof a
?wéﬁﬁﬁéﬁi%ﬁﬁ@g?F§%§?¥§gﬁ%ee anount of a conpound

ggfn? gugétf;]t% én?l%é?rrrl%l 0% A{he V@@%&St&%v%&@n%’g{re%g)rs\gia%d ggc%mpound
acapeding toferhiie I ehareabdveAl. In still yet another

enbodi nent of the present invention there is provided

a EhRAck ! @ibddifak | FAnePrédeM InRERR BBre RI prEvid¥Ee At doifpound

an, H'V i nfection, .or .treati r 3 o3
B 1P RBATE bR 45 A7 P Rtk £GR S ROREE R ot

a therapeutically effective anount of | east one

c ohmpangilkr S@hh@dtre@t fofahe s mypntwonigerst is iy owﬂe@qp\pompound
acosafcgﬁ 5 bR lbbvh%ﬁii ANYA L0 A8 n8Ver &€ itdpRsRhIIPEEER’ is
ﬂLul)rr(]); R Iist gl&sdlkyrio(g ;__6nal111(<:ox?foo?" Ihgll%ggne;\i@’ig’ Eyér{)ge%sa?nrdlfﬁt %%gcyano-phenyl
optionally substituted with one or two groups independently selected from halogen,
cyano and C ¢ haloalkyl. -

In another embodiment of the present invention there is provided a compound
“according to formula 1 wherein A is A2, X', X* and X® are independently CR’, R' is
fluoro; R? is bromo or chloro; R® is hydrogen and Ar is 3-cyano-phenyl optionally
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WD 2008/ 019968PCT/ EP2007/ 058116 9 i nhi bitors, CCR5
ant agoni sts and viral fusion inhibitors along with a
npound according to formula | wherein le, R2, Rs,

W@A%Osf’ﬂwﬁs R5, K-6, Ar, A, A2, A3, A4, X, >ECT/ERR007/458116

X4, X5, are as descri bed hérei n above. In still yet

another enbodi nent of the present invention there is

Mb@ﬁﬂu@éﬂdnﬁh ot dradho ord @k iddep@idendy @ﬁct@@ﬁohﬂﬁ%feh Qﬁ'ﬁﬂ(pz{nd Cies
e ntlng an H V infection, or treating Al or ARC
H%l? ¥sing co-administering to a host in need thereof

a therapeutically effective anbunt of |east one

conpawmdthee raboditieht ofitht presagt ouwpnteornbersts prgvidéd a compound

;acg MmN HHAINS s A dRNGsi e x>7al 6k K a@ B other of X! and

vudi ne, ;rescri pt sustiva, viramune, avi renz,
ﬁe P?%Y}ﬂﬂﬁg af&ép‘é"ﬂe?‘gfi“#& CRsaqui navir, ritonavir,
nel f mavi r, indinavir, anprenavir, and | opi nhavir and
10 dnfanvihet éxﬂbdtaimngofvxhé pre&ncmmmmcthae @sgjrrdhﬂ@i 4 @mpound

% 5%‘3\ K%;Ml%lﬂv%éeﬁ Azﬁ%z Bse %B@%& XRfatN of ’eﬂslgrgmbf“édfx and

Fetergwishdvare mdrpardnfi FZRerﬂo | seflunsniRos Ctemioprosaliony or

mmg@ﬁtkmdwg@dk@eﬂaﬁ& iAgl @b @raﬂai Rel; 1Bpﬁoﬂa_{1 Pidlstitufd with one

AR SRR T A

formula | wherei n R, R, R3, Rda, R4b, R5, R6, Ar,
15- Ah angber saghoddghentof thmese)(ﬂjnve(xﬁonx&re Za;rmowléed a compound

85816 b hRf el wh&@m@mm one ik sh kb s wepwmhe other of&(
mlnent of the resent ventlont ere | s rovid

Eth £opre i'IfFFFPEﬂC{ePHb Ri \B ARG &R i il St g glkoryor
IaldgesitR’iand @€ sty dvdgeh and &t Esakd?mlﬁf -phibnvl epnaBEivbgti@ted with
pverse tra cri t as et least one mut ati on
aﬁ)ﬁpdr%glo G &Paﬁ( Fm&f]tt r Ossf'l é] Ui ni steri ng a
compound accor d| ng to for rrul al wherein2R, R3, R4
R4b In peothggmbgdimeny ofthe prgsentigventign there 1s>p20md@4i a g@mpound
al&rdik o ﬂﬁrnﬂ?ﬁ%hé?@ﬂ Avene] dhedp ¥ 6r X° 1ts N bm;@tth@&amﬁrxl and
0 ents LAV i 0 e i s _prov
’g%@ﬁ%‘ e PR RTE Rk ibious B iskitp ppplRuiorih o ki
Hydsgen aidst B86- aamild»phersfﬂ memabf sulisttueadhith idogerdyamdor C,6
SRSREPLLDY b Sh@NlLERNZ,  nevi rapine of

del avi rdi risi ng a m n| sterl ng a - conpound
accordi ng to formul a wher ei.n Z%RS Rda, R4b,

i ’n@%o’t er em.bo e%@f tl}gg)resAgft m%lUQP gols pggql'_nd @comyound
aboadieg asfotiesbiliviadeih ariehn, @akoVa of X' & mmf'm:_e other of X’ or X’ is
SEBIKIRRLaha HISHRHTRARk XPYET! R SR8, Provi ded

'ar maceu

In another embodiment of the present invention there is provided a compound
according to formula I wherein A is A2, X' and X are N and X’ is CR’,

In another embodiment of the present invention there is provided a compound
according to formula I wherein A is A2, one X! and X* are N and X° is CR3, R is fluoro;

- R?is G alkyl, C1¢ alkoxy or halogen; R’ and R® are hydrogen and Ar is' 3-cyano-phenyl

optionally subsututed with halogen, cyano or Cy.¢ haloalkyl meta to the cyano
substituent.

In another embodiment of the present invention there is provided a compound
according to formula I wherein A is A2, one X'and X are Nand X2 is CR’, R' is fluoro;



- - - conposition conprising a conmpound according to
fornula | wherein RL, K2, R3,E. 4a ,tc4b , R5, R6, Ar,
A3, Ad, X, X2, X4, X4, X5 and at |east one

| WQ%‘:“’?’%"P“ exci pi ent .or diluent The phrase " o PVEPAFFO38116

10

15

20 -

C 25

30

entity as used herein refefs to one or nore of that
entity; for .30 exanple, a conpound refers to one or

ROIE, G AMPIONEAk Oy d@halog@s R’ an® REQTRAUBEen AT wbﬂt cydrdephenyl
as

A R S TS B
2068hei9968PCT/ EP2007/ 058116 10 It is contenpl at ed
that the definitions described herein may be appended

to farbile E&B&Mnl‘,ntr (ﬁ"ltfr‘é/ ﬁi@gen(ff ﬁﬁ?@ﬁtﬁ%tth%sis pr%%ﬁpd 28ompound
"het er oal ky I hal| oal kyl heteroaryl ,

acgprling iRy Jorhet el Bhyein 942 aw% Wb G N and X is CR’, R' s fluoro;

Rk kﬁxy@bﬂ@ﬂom, Rhadtitfard hyjdeogewhend Alrfies-tyansiphahl yhtionaly
éﬁ%ﬁeny? W"i‘(ihshu Jg,lex)l(,oc:ty%, l é)r\cl}ﬁl e, aﬁia%&P%gta%)e{lﬂ]cgano suBs tituent. o

to refer to an-al kyl group, as defined above, belng
subdniapptheterapadimerieo! mrwns e onhere & mevided aepmpound

dceoinghs ferhial 1 shaeinfa gall X' aamethrgNoa X 1ar?. for
exanpl e, phenylalkyr refers to an aIkyI group haV|ng

ggﬁzﬂllgng T érim St t okf%h Idlgr%se n%m’verr% hys, prg\%!:lé'lcfj a compound
atmmgamf «whqrgn dnis d|3k81f)ls @uo@pRﬁa\ﬁm akpnG:.¢ dkoyor
faah haﬁamq 1§3Ley%btﬁh%nﬁ%puom&rs%mtwwl hAB5&H 8fino or Cyg
6% %g% %O hydr oxypr opyl ,
%ﬁ- ¥y eﬁ?Wﬁ”@ FEEERH propyl , ~ 2- hydr oxybut yI |
2, 3-di hydroxybutyl, 2- (hydroxynethyl),
3- hyul Eno@zlfixmmd;ddnnaﬂabf o Ifreﬂehhmvém'mnrthhra gl providsl asetbound

Lo PRl Rer NI X DGRt A

halqggm)Ralisdydrossn end Aw %anﬁerphaw oRgensdly substibdedavity halogen,

O?inoai‘r @lsalolkylghet th-EQﬁaﬂcﬁJuﬂtt(tﬁ@{ter o)aryl or
het)aryl refers to either an aryl or a heteroaryl

g ro lfllg) aagc;rtﬂerh ér%%orgﬁménr{%tf ﬁ'lr ?l’gsre'g 1nven%,o Jf}?ere 15&1IQV1%€C10 2 compound
at@psdme ﬁafqnymlarfeﬁmsem Hats A4 asd baeefie! rrtrDS/ igh¥BG thepwbier of X* or X’

igweny) or circunstance may but need not occur, and
that the description includes instances mhere t he

eve ci,f cunst ance o urs and instapces. in which |
Y Ol e B A P s SRS e Bor Do i selected
ﬁwhekbmmﬂéhayt®3Uhhy not be present, and that the 20 .

"~ description includes single, double, or triple bonds.

The P 388 e0REb B RE L pRRAPSVERL hiE i sgﬂg\gdgﬁaé/ m@thod for
and .t hat _t he descrl n 1 ncl udes

not__be. present,
' t@ﬁ%fga a0 HRGicHon. g previepiiag HyHEY infedtion, ogl}ffetm& L o5 ARC,

cdlﬁﬁhgﬂgﬁ(hdmﬁs@rhg tda hbernd neﬁi thefsetherapelihiall péffedBve amount of a
bst it £ pb &l Js e Gfsl
cbﬁlﬁzglﬁgdt gc ordﬁlto rﬁnuézé er mg%l E ﬁ::illelﬁk C I{ ég’n’sﬁlsﬁélé d&l A2, A3, A4,
Xh:e’?eKn ¥aXe aretne dnseahq?d@eremmﬂmﬁ y understood by one of
skill in the art to which the present invention:

pe r trastmsyet M{Ut}%&%n%ﬁtﬁlgéﬂé %Ftﬂi@frés@ﬁdnvéﬁﬁ?ﬁ &eﬁfﬁ pkvid@dEmethod
[1.0us ne 0dol.ogl e mteri al s
el b ) P e atn B R LRE b B T r Gt el ATOS or ARC,
covopRangat-sdmigistaingtio b hesge meedthepol nihiepipestically effective amount

o '3%'& H%Qn%%ﬁgﬁ%&%&%ﬂﬁh%%&@%m@dngﬁﬁvﬁ'ﬂ:ﬁ cpse infybitors,

Phar macol Basi s ¢ eutic

nigegsily rﬂerae tEBHERAse Bbibjors, nfqevw PRAY TEYErS ransgRjpiase
suitable materials and/or nmethods known to those of
skill can be utilized in carrying out the present
i nvention. However, preferred materials and nethods
are descri bed. Nhterlals reagents and the like to
whi ch reference are made in the follow ng description
and exanpl es are obtainable from conmercial sources,
unl ess othermnse noted. WO
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addi tional steps. Wien used in the context of a
conpound or conposition, the term"conprising" neans
hat t he compound or conposition includes at | east

‘VPH@BW%%tﬁed features or components, but may BHfEEP2007/058116

i ncl ude additional featured or conponents. Wen any
variable (e.g., RI,4R a, Ar, -1 A or Het) occurs nore

tzﬂamtc@r;@aﬁsrmtdganaﬁmmrﬂtfysi@rmhrbrtmlaa) tcd tdrgpound

esc (p C nds b 4 Clsal in.th o1 2
PR BT SR ETRLAY R SR SRR Doy 4o e
P(s,Xn@teperﬂﬂSeﬂteddlferqutdmdefl nition at every ot her
occurrence. Al so, conbi nations of substituents and/or

vari abdﬁﬁs/e%eﬂee eﬁbeahteheoﬁﬁé yrelse‘nt wmlmmwded a method
npou n

esult in e _.compounds, e"
6%6%%@%*&%“ 195 vasﬁatg@a Ifmﬂf%%toé 3 ARS8 ARG
dcﬁnmttsmptowrc’mmrsdznpg opehbit @sndednitdrévf @th@apeubieallyRectlvoamount

e I eri f oL e e
R Ba BB B RO MR obP LB BB e babt Tipivudine
pidrpresralidadent st ufiapersrp@ngustiveheraapest ¢fevisnz, nevirapine,

_ M&W{eaﬁhhﬁaﬁﬂ HtbhaA ] ﬁélﬁl%rt Rideha®iin§SEdavir, and lopinavir and

SS, expres st at e he co ntra al.[ _1apaes .
PG e N e perdigle Bapl whefpin R BEAE TR e,
]ﬁeRérmm:,lAchﬁ,l Ay XdeXT KT bé‘dx%mm dmnmmmaﬂa aboved
het er oat ons" ‘nmeans the ring 20 can contain 1, 2, 3 or

4 h odife
]{1 E}gg%%??gtoé}ﬁbe rc!el:;nnhﬁ?brllc ?ﬂleﬁ;ﬂe&tﬁﬁt B@ﬂ}’ﬂ%ﬂ?{l{i{% gsgﬂo%ﬁéq 3 ﬁ@?lod for

T R sa i TP s A atstafftgefect%tﬁ% ttlt{rcoemaﬁfsg e,

eatmmrs;ehn@a canjaahﬁr&adsgdtnodsm@aeﬂwt@aexﬁmlmhat IR, R, R, R, Ar,

15

20

25

30

tit 1 Wiat 4l Sti.t ents i's
et gh SR 4R G AE BTk L S
optlonally substituted with 1 to 4 substltuents lto :
3 supsell e gmbpdiecog ob s prasentaniestion thege i provided a method for

iBhiB&irlg m&rse&rir@crg)t%@ iS4 RS | hﬂfé@é’ﬂt&th 2 stk An 3f HIV expressing a
substltuents gl substituents,
t

TSV IS withe e%“%ﬁ&t‘ttttt?é'rﬁ’g‘?a'fdéﬁ ngtiltYH?eFHtV comprising
adubsistetingmtenp@irshdssdridingen famul budirstin Rier?t B, RADHSR®, RS, Ar
AURSE AL UaNks x> j@@ﬁa&mr acylse i3 HRGHalsLel n denot es

a group of formila ~CZ0)R wherei.n |s hydr ogen

or lL.ower al kyl as_defined herein. Cl 3 acyl denotes

an &Ryt aa?f&arpﬂaéodde@trg dbeseretsat WrentigRdher i royidedgy mgthod for
istikiging FIV revEhe ttﬁﬁdﬁptﬂ@;ﬂ ahbs Oifecksl wisleglstiah 6f HIV exhibits
%ﬁ%gﬁ Sféce%ugﬁ }pl% echwqf ﬁ& nu\ru'ap cPe %Oz'ﬁdt\rq@ gé}n%ﬁ@ng acl?nmmtermg a

en-or ere
cgmoemim%@p@npmz@@w%arml 1R5R R“"rri?é1 JREr R AnlAdyA2, A3, A4,

XasxYse ket aichs deRebeshatinupbranched or branched

chai n, saturated nonoval ent hydrocarbon residue

cont ai ni 10 .carbon atans. .The te i
o ko ket sy PRI Aresgr Eeanen e atorided  pharmaceutical
Cbuytpo@war @@mprrsegr aduenmontl acqirdigg 1o foom6ladavheesin BYL, ®AR’, R*, R®,
R Cﬂ& AP ﬁﬁl J&YlAS ﬁi XS% i\@k@lf a%ﬁf El%é?st que éi@n@'l é@dplent or diluent

conposed of I'to 10 carbons

EﬁlSU|f qnyl am no" .and " Isulfon Iantno as_used

her Rfastoreqr #rBHY Bpsy ﬁeﬂr‘P Efernfe agre e RhierEinty; for

efnijsle, aldsyipooid sifath 1o @SR Ghér¢ @bipotdds ok 5t 83sH6E0®M@DIund. As

1%% %§%Hﬁ¥h”ﬁ?dmflk%kfknﬁxﬁgyl<9%?§m§ deJ%yeg he{eln

am no 1AM o

injeyelanigeablil ereinf er to -NH2 - NHR and - NR2

respectively and Ris aIkyI as defned above. The two

al kyl groups 10 attached to a nitrogen in a dialkyl

noi ety can be the same or different. The terns

"ar ni noal kyl ", aIrcyIantnoakaI and

"di al kyl am noal kyl" as used herein refer to _

NH2( CH2) n-, RHN(CH2) .-, and R2ZN(CH2)"- respectively

wherein nis 1 to 10 and R is al kyl as defined above.

"Cl-6 al kyl am-no" as used herein refers to an

am noal kyl wherein alkyl is Cl 6. The term
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defi ned above such as nethoxy, ethoxy, n-propyl oxy,
i - propyl oxy, n-butyloxy, i-butyloxy, t-butyloxy,
pentyl oxy, hexyloxy, including their isonmers. "Lower

W@P‘!@@fﬁ;ﬂ%%s used herein denotes an al koxy gr oUbT/ERwW/(wllﬁ

"l ower alkyl" group as preMiously defined. "Crio
Amy" refers to an-0-al kyl wherein alkyl is Ci-10.

25Thg i S BmAYED that AR &ﬁﬁﬁoﬂ&&&&ﬁbeﬁ%@%mﬁ?b@a@%ﬁ&ﬁ% form
I|nke to a nltro en by a trjple hond

Tt FombRaToRSetich et dicherpaRdEL t GalpalyBagroart”
dﬁﬁﬂlkylheterocyc-[ﬁﬁ’ ‘bepiarbbal S&hlkylyallak” askdie HB&’ 6NHen the term

A e

| ﬁ)tlsotﬁmtard@d sutsrite at alylgyoup, hadased abovel bemgsabsmuﬂe@mh one to

% s%aﬁu&ﬁ% ge'lég%&l?fcﬁﬁ ﬁlet(ﬁhéf shad ﬁl@h%ﬂém&ﬂ%%&ﬁ e Qf {o} ekdple,

- tit
é%hégﬁgﬁr B ERE ﬁw]lkv ﬁrwof@?%&‘ié;ﬁ% %Ofp cH¥ é%ﬂ%‘teﬁ% and thus
iheludebcremtfiyphentlethi ], sot bipkédyy | An tadkdhhoak#Et By alkyl group

l&arvﬁ%r oglggge P/z(% %}K;rlimg'{ol sluﬁgi%‘gg“l@y ydil‘(a{]s'algﬂr fulags 2-hydroxyethyl, 2-

1zadr¢mrcnvét H;kbydr@mnmlmmmmb@wmmbwbBsidmydx@wbuwl
Sghitmy), 2- hk}ﬁ Yi and%ol fBHR. eP\EBblrdm gly, as used herem, the term

%vféi 374 \%3’? E%%f@ﬂ@ ol S SE g T RESTRBLE, o
(uselikyhefes to eithars lalsulﬁkﬂhﬂl_adaﬂkﬂ}dr aghoilyl moap.eiie term (hetero)aryl
(ﬂ&th?tZ?!,rlﬁWefel'ssto g&&ér %ﬁsl;! %Ig g %grc“,ﬁ%ﬁﬁ %rotugr Ff’hﬁ ?e?hoﬁﬁe%ro Pag'omati'c"
lﬁﬁéﬁpﬁéaﬂéprﬂbﬂﬁﬁ@ﬂdgﬂnm The terms hydroxyalkyl" and

"al koxyal kyl " as used herein denotes al kyl radical as
h e r e‘f([ﬂptdﬁlféﬂ ’rtﬁdopmﬁfaﬂy Nmeas tha atshb@Qudmﬂ ﬂ@ﬁﬁﬁec%v@mforo n

t t |
Sy grstpet e PhiTRows o Bl S uarRglnedF PP ivnere
thc)e\anmr cﬁrcatrkgahai ocgrsenp imsnkerieiwhidef dom donhr ekample,

‘%{3&0&:@ bhiy- eﬁemé R m&m@ Sl {di 8F BRsert:; %Q%t%@ s

slare r. ced by a, hydro groups. term
e@TP§°E§F§6§9§P E QQQQQPn refers to a Cl 6

al kyl group as hereln defi ned wherein one or two

hy dThgehraat toysioasl teinfif ercemd theahb boridimeyrsr may astbe present, and

h&t g%@&&gnﬁ n%éilﬁﬁvi%%ﬁ% | 8519%’ Jr agvgb&(&gu Efya{ﬂ%@ﬁﬁu&? jsdesignated

_ ]
ke 8 hbamelc prbsenth the a’f@nﬁl& eldlt?rflteée}o?:%l?emﬂ"ﬁée lglrraq: y

camhdaedaci ds gl yci ne, alanlne val i ne, | eucine and
i sol euci ne. The ternB azetldlne
.refer

" | i.di ney' , . d "
py &%8111'1(@& ngd klfﬂﬁégge&ng 85661 haeP%% PF mF%rg%%Wl\l?g? Anderstood

: bmhec of skilbimgthe ant bowhish ¢im prssenemvamm feytamsnitesegbarwise defined.

R%Fe?éﬂce AQthe He?erlﬁr}o Rriblus nﬁ%oﬂ%ﬁ%m@ &6 LnetigI Rh&on B thoisr of skill

BiRG 6 Soed e aks ie ori i s e BN R e pcology

incheiep@edeninl amdiahleaﬁfeﬂaefﬂ%mmwwgﬁaﬁ)aaszt b Iher@ytﬁf&@ 10" Ed.,

hﬁéqﬁ’x Lﬁldo%ﬁf ies W%{( v\[h‘eor%?% Artyko)l%bcl;hl afbri a{] A @8F Riethods
lapim @) tbszlsq @fﬁiﬁmé izaflli gmasrmg 718, thepesroal uw;vmnon However,
padfdeyd AihiQab kyd meﬁﬂ)@s che ek MRBlHY reagents and the like to which

%?rﬁg‘%fﬁ%%%ga? potﬁg F"(}i M@éﬁt@%l <yl.an qgss eyrle fol())tamable %r%m

canylesdid] kourytsamibs otleawizanowl, alkylcarbanoyl and
di al kyl car banoyl , aryl carbanoyl, all cyl carbonyl am no,
aryl carbonyl am no, unl ess ot herw se indi cat ed.
Alternatively two adjacent atons of the awl ring may
be substituted with a nethyl enedi oxy or ethyl enedi oxy
group. The term "aryl oxy" as used herein denotes an
optionally substituted phenol. 30The terns
"aza-indazol es" refers generically to a fused
pyrazole with one nitrogen atomat any position in
the ring fused to the pyrazole (e.g.
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14 to a fused pyrazole with two nitrogen atons at any
positions in the fused ring (e.g., 1lHpyrazolo [3, 4-
cl] pyrimdin-3 -yl rings). The term "inert.

WQRHAI%Ssol vent” or "inert solvent" neans t FETEIRYNIMES116

i's inert under the conditildns of the reaction being
described in conjunction therewith. In the case of 5

~ the react|oRisQheARAAG ddetR i tdhsRRSQ PRade BRI the body of the

solvent is one which nejther. has an.acidic proton.nor
S, TS "GRIPFELST D CBIPESR s B N ESIRSR 83 04)ipe 20 open-
érified imeafihy. SMtasis] the katar asd thék abrpsaddignosyrandly with the phrases
dr.ocarbens.. The. f e "b y r nj
SRS ARRPRE i ot P pfFen (s 1R (B 0P BRNLE, R term
tchepphieg oheans thaEsermybenss intludesch l%ﬁg'@ste‘afeé skrpeTUG Epgty include
m_iaéﬁll Ata;{g.rm@hf h&dltﬂg ﬁllea%)htexﬂ&mto 6&&&0@%@&)&%&@&%& k@gm
equi val ent of- an al ky ronoacetafe i.s,an acetic aci.
AP SDE eas et L SHPOBE BT GUPPONOP e dtes 2t e T el
fiestuea pabdrepafenBehutgnali dgl iad edk diylitenpifentoteat ecaapdnents.
While the reaction is exenplified herein with ethyl.
br o'Wﬁ&?&rﬁftvgn%ﬂp @’.0.,%1}[, fFSAL QU l)ldet? olsgu'ré ﬂll%%!aﬂ‘ one time in any
anal ogouslﬁa;tj e €8ter. al so coul d” be re?l aged W t ,a&
mAfcHTfora d%t%@nﬂﬁﬁ%cph@g&@F‘iPQ‘é‘iqs\?é? Y&< oF Flpwied in the

_ Piedeqi Mverkiohigs deBnfflorVdd dclh yaRTreAs itihaebdnaesiof itk déferison at

St SR PSRRI M s we

momissiblepopuf atch comphineds rhadt inetblosempepbsed t o _
reverse transcriptase inhibitors. The term"w ld type

reve( ‘%@ab%e’* é’rﬂﬁﬁé&rﬁ:i% Gomps&H \hﬁg}e%ﬁ %@ﬁﬁeﬂa@%@&g itSattdnd whose -
reverse . .1ranscgri ase ex ess e WI. .

AT O P RO PTGl KE A B sl AL fefaggsd for a
Bribd Pt suftialas allvwtin: @e o theacmpssiddor thermfyeposes described

e

use efrnre out a

change in sensitivity of a particular, viral isolate
conpHplsss expresshiestaiech i e gpitArellirgseed et ietepparg i dpsive. For
dxygleVd kd&rotilit Aeg damEbakpebhtkiigdll 18y dteratdihe rhanshe ring

"nucl eosi de, a nucl eotide rever i pt .
FRATHERar £ O SEp o, N5 AELEI iahl BT AP foge cited
rverih Ewbiddessitin dtsnerrleadof thesubrdga withoybetrangrr Buss, for example,
Ao o ABLREdaryl BEscABED W dpYioRhllvHhMsibutb @WRRSBom 1 to 5 substituents”
_transcrlpxﬁgg, the enzynme_whi'ch cat al zeﬁ t he b 110 4

ig BrRAdEd FoRcgfe 35 qsafrmgféﬁr&% ARy Hiyepiopglx stRiuisd 3 e
sabstitdeniNAto Redrtitueptsppteessibistituekery, €l to prebdtitindntdRT ko and

Pl .inhibitors . .have pe [ g - 0.

<ot i3 WO LRRRKER RS § SI0EUBRS, S Mo, 385 D
sibstidweiesz 1 Aulistigient@rsubtiiagnia é subséruenBob8ibgytugsts.and 5S,

SHS§E@Ms. 30 and 0. Vigano, Future Drugs 2006
3(1).:79-88. Typi cal suitable NRTIs include

zi doyudi ne, (AZT; RETROVI | e): -di danosiine (ddl, ;. S
1 DR b yssg P iobies B UTBET oM QIR ppsein Ris

EgERIgE) pr loavat alkyd ian def{i3d GereliP| G4LREY! dpnotedracayi group as defined
2k ;. ad ir dipivoxil [bis(POM -PVEA

%ﬁ%ﬁ‘)%@(ﬁ 1 0068PCT/ EP2007/ 058116 15

| obucavir (BN5-180194), a nugl eosi de reverse

t r arf$e AP Gotemin B (aok HETGt ol B ! G BRs A HAOR

wWiRrdd RaSB3roBtdr 1065 2]kybasrdefieedsieerdin anscr i pt ase |
inhibitor (in the formof a racem c m xture of

BCH 10618 and BCH 10619) under devel opnent by Bi ochem
Pharma; emtricitabine [(-)-FTC] in devel opnent by
Triangl e Pharmaceuticals; P-L-FD4 5 (also called
f3-L-D4C and naned f3 -L-2",

3' -dicl eoxy-5-fluoro-cytidene) Iicensed Vion
Pharmaceutical s; DAPD, the purine-nucl eoside,

(-)-0-D 2, 6-di am no-purine di oxol ane di sclosed in

EP- 0656778 and |icensed to Triangl e Pharnaceutical s;

and | odenosi ne (FddA),
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(1-(ethoxy-nethyl)-5-(1-nethylethyl)- 6- (phenyl net hyl)
-(2,4(1H, 3H)- pyrimdinedione); and (+)-cal anolide A

W NBEPBI®A51) and B, counarin derivatives di FETEPED7IOB116

U S. Pat No. 5,489, 697; etl2avirine (TMC125; 4-
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I.oot ec 1r 0) onn
TR RGP B AR R B RS Rl Ry BT 19 carbors
-5-net hy | ll 12- di hydro- 5H—l 5,10, 12-
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f@@ﬂﬂf)ﬁ BE8LL - Nl geheh M wiRkdh RSPl br nyPfE@pe%nvely, R’ is hydrogen or
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76
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d@@nw/abmmm@rmmmw&mmmloxmmm@t re—butyloxy, -butyloxy,

t id
oL/ AT T X M i
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as AGENERASE(r) from Vertex Pharmaceuticals, Inc. and

L NI O TR

BVE123 20893 Thateraz apeprp edhseér refay @ opaentNGy BVS
as a 2nd-generation H V-1-Pl; GW640385X (VvX-385) -

undehe ﬁéeme‘h@namkﬂt’ as {ised hegid abotath onbhathwen bESkhandain

a%é Eﬁtﬁgl)lépn?s’{,ﬁ Ogcf g%) 216% El 0 nl g Ir%lo evel ok n%tmsbaré/ substituted by a
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0-am no acid hydroxyet hyl am no sul fonanm des by
Pfizer; and N amno acid substituted L-1ysine
derivatives by Procyon. Entry of H 'V into target
cells 15 requires CD-4 cell surface receptor and the
CCR5 (Mtropic strains)and CXCR4 (T- tropic strains)
chenoki ne co-receptors. Chenol ci ne antagoni ze whi ch
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W)0190106 (M Perros et atly disclose heterocyclic
conpounds that are potent and sel ective CCR5

A8-3009), 312ormdlib AV ro%e&}ledm%zr&é&h MRz A nced

by Pflze E eII nical trial's and show
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(P Don et at, Antimcrob. Agents Chenother. 2005 25
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O g’[*h@@rm %%@’Basqlsgtflgéel.g‘%ﬁote& &nyyﬁg%@ﬂmﬁt: tibmally be
X Ved, 2003T68: 1551-1 8 (OO 4178
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AR RReneT P e brEd B PRyl [ SER TRk picin>
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receptors or CD40 protein. TNX-355 is a humani zed
| g&4 nonocl onal anti body that binds to a
conformati onal epitope on domain 2 of CD4. (L. C
Burkly et al., J. Irmmunol. 1992 149:1779-87) TNX-355
can inhibit viral attachnment of CCR5-, CXCR4- and
dual /m xed tropic H V-1 strains. (E. Godofsky et aL,
In Vitro Activity of the 20 Humani zed Anti - CD4
Monocl onal Anti body, TNX-355, agai nst CCR5, CXCR4,
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reacti on sequences in the follow.ng exanpl es are not
nmeant to limt the scope of the 25 invention as set
forth in the clains. Exanpl es of representative
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TR remblay eshc DTS nsan it ons 69(5) F43n o)

- We0e3dis ¢h @&nﬂmub ef i and &V o@D oise . @Eﬁu@étui Pdiadigbea

l}e%‘en%gghc ng}P ul {a%még{eﬁ% ti}%lg%&% ]%)Iéu E\Plravﬁ’oc (UK-

427 8p7;IMYC) has advanced by Pﬁzer to phase III clinic tr1als and show achwty against
1PV VRt YA RbORENO X aiReNE Yokr 4, 0AE8bB /Qknt28ferdother. 2005
49(11):4721-4732; A. Wood and D. Armour, Prog. Med. Cherm. 2005 43:239-271; C.
Watson et al., Mol. Pharm. 2005 67(4):1268-1282; M. |. Macartney et al., 43" Intersci.
Conf. Antimicrob. Agents Chemother. September 14-17, 2003, Abstract H-875). Schering
has advanced Sch-351125 (SCH-C) into Phase I/II clinical studies and reported the
advance of a more potent-foﬂow-up' compound, Vicroviroc (Sch-417690, SCH-D) into
Phase I studies. (S. W. McCrombie et al., WO00066559; B. M. Baroudy et al.

- WO00066558; A. Pafani et al., J. Med. Chem. 2001 44(21):3339-3342; J. R. Tagat et al, J.

Med. Chem. 2001 44(21):3343-3346; J. A. Esté, Cur. Opin. Invest. Drugs 2002 3(3):379-
383; 1. M. Struzki et al. Proc. Nat. Acad Sci. USA 2001 98:12718-12723). Merck has
disclosed the preparation of (25)-2-(3-chlorophenyl)-1-N-(methyl)-N-

(phehylsulfonyl) amino}-4- [spiro(2,3—‘dihydrobenzothiophene—3,4'—piperidin— 1'-
yl)butane S-oxide (1) and related derivatives with good afﬁnity for the CCRS5 receptor
and potent-HIV activity. (P. E. Finke et al., Bioorg. Med. Chem. Lett., 2001 11:265-270; P.



281 1-2 344-Chl oro-3-(3-chl oro-phenoxy)-benzyl ([
1H pyrazole 319.2 318 1-3
3- Chl oro-5-[ 6-chl oro-2-fl uoro-3-(1Hindazol -

WQKZE?Q&/WQNWI) phenoxy] - benzonitrile 4123 411 mng’zeomasm

163.7 1-4 3-Chloro-5- [6-dAl oro-2-fl uoro-3-
(5- phenyl 1H pyrazol - 3-yl net hyl ) - phenoxy] - benzonitrile

#4383 ef‘§1_7 28_104)80 @/Iedlé&mll,éﬁ 5203)1 1 2469 ?4{;‘72501)31:: kaetet al., B:oor
bea or; 2 hhor o, - (o Benyl 1 pyrdzol ooy LtV 5

- 11:2741-22745; D. Kim et al., Bioorg. Med. Chem. Lett., 2001 11:3099-3102) C. L. Lynch et

al. Org Lett. 2003 5:2473-2475; R. S. Veazey et al. J. Exp Med. 2003198:1551-1562. GSK-
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873140 (ONO-4128, E-913, AK-602) was identified in a program initiated at Kumamoto
University (K. Maeda et al. J. Biol, Chenn. 2001 276:35194-35200; H. Nakata ef al. J. Virol.
2005 79(4):2087-2096) and has been advanced to dlinical trials. In WO00/166525;
WQO00/187839; WO02/076948; W(O02/076948; WO(2/079156, WO2002070749,
W02003080574, WO2003042178, WO2004056773, WO2004018425 Astra Zeneca -
disclose 4-amino piperidine compounds which are CCR5 antagonists. In U.S.
Publication No. 20050176703 published August 11, 2005, S. D. Gabriel and D. M.
Rotstein disclosed heterocyclic CCRS antagonist capable of pfeveﬁt HIV cell entry, In
U.S. Publication No, 20060014767 published January 19, 2006, E. K. Lee et al. disclosed
heterocyclic CCR5 antagonist capable of prevent HIV cell entry.

Attachment Inhibitors effectively block interaction between viral envelope proteins
and chemokine receptors or CD40 protein._TNX-355 is a humanized IgG4 monoclonal
antibody that binds to a conformational epitope on domain 2 of CD4. (L. C. Burkly etal.,
J. Immuriol. 1992 149:1779-87) TNX-355 can inhibit viral attachment of CCRS5-,
CXCR4- and dual/mixed tropic HIV-1 strains. (E. Godofsky ef al, I Vitro Activity of the
Humanized Anti-CD4 Monoclonal Antibody, TNX-355; against CCR5, CXCR4, and

‘Dual-Tropic Isolates and Synergy with Enfuvirtide, 45th Annual Interscience Conference

on Antimicrobial Agents and Chemotherapy (ICAAC). December 16-19, 2005, Washington
DC. Abstract # 3844; D. Norris ef al. TNX-355 in Combination with Optimized
Background Regime {OBR) Exhibits Greater Antiviral Activity than OBR Alone in HIV-
Treatment Experienced Patients, 45th Annual Interscience Conference on Antimicrobial
Agents and Chemotﬁempy (ICAAC). Decemnber 16-19, 2005, Washington DC. Abstract #
4020.). -

Macromolecular therapeutics including antibodies, soluble receptors and

‘biclogically active fragments thereof have become an increasingly important adjunct to

conventional low molecular weight drugs. (O. H. Brekke and I. Sandlie Nature Review
Drug Discov. 2003 2:52—62; A. M. Reichert Nature Biotech. 2001 19:819-821) Antibodies

. with high specificity and affinity can be targeted at extra-cellular prdteins essential for

viral cell fusion. CD4, CCR5 and CXCR4 have been targets for antibodies which. inhibit

viral fusion.
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benzonitrile 457.7 456 24218 243 1-8 3-
[ 6-Bronp-2-fluoro-3- (7-oxy-1H pyrazolo [3,4- Db]

Y 9 o RL (ol AR Pand of Ro0l SRR ARKOALAS
petipdiepgba Specilicalln otagepips Pakapesd BlgckHIV-1 Entry, 44th Annual
Dlreydidred OorderstkbBh AMbihicroitdl Mgern@nﬁih eme%Yierapy (ICAAC). October 29,
%Hél?{/\Pa:sl?u?él(gg %Ct E&fblst?ac? g %87"1) 411121\96 dzm]él%sg’d_ monoclonal antibodies which
bind to the CCR5 receptor and inhibit HIV entry into cells expressing the CCR5 re;cept'or.
L. Wu and C. R MacKay disclose in U. S. Ser. No 09/870,932 filed May 30, 2001 disclose
monoclonal antibodies 5C7 and 2D7 which bind to the CCR5 receptor In a manner
capable of inhibiting HIV infection of a cell. W. C. Olsen et al. {J. Virol. 1999 73(5):4145-
4155) disclose monoclonal antibodies capable of inhibiting (i) HIV-1 cell entry, (i) HIV-
1 envelope-mediated membrane fusion, (iii) gp120 binding to CCR5 and (iv) CC-
chemokine activity. Synergism between the anti-CCRS5 antibody Pro140 and a low
molecular weight CCR5 antagonists have been disclosed by Murga ef al. (3rd IAS
Conference on HIV Pathogenesis and Treatment, Abstract TuQa.02.06. July 24-27, 2005,
Rio de Janeiro, Brazil) Anti-CCRS5 antibodies have been isolated which inhibit HIV-1 cell
entry also have been disclosed bf M. Brandt et al. in U. S. Ser. No. 11/394,439 filed March

31, 2006.

FUZEON® (T-20, DP-178, peﬁtafuside‘) is disclosed in U.S. Pat. No. 5,464,933, T-.
20 and an analbg, T-1249, are analogs of HIV gp4| fragment which are effectively inhibit
a conformational éhange required\for, HIV fusion. T-20 has beén approved and is
available from Roche and Trimeris. FUZEON is administered as a continuous sc infusion

or injection in combination therapy with other classes of anti HIV drugs.

Other antiviral agqnté which may be useful in"HIV therapy include hydroxyurea,
ribavirin, IL-2, IL-12, pentafuside. Hydroyurea (Droxia), a ribonucleoside triphosphate
reductase inhibitor, the enzyme involved in the activation of T-cells, was discovered at the
NCI and is under development by Bristol-Myers Squibb; in preclinical studies, it was
shown to have a synergistic effect on the activity of didanosine and has been studied with
stavadine. IL-2 is disclosed in Ajinomoto EP-0142268, Takeda EP-0176299, and Chiron
U.S. Pat. Nos. RE 33,653, 4,530,787, 4,569,790, 4,604,377, 4,748,234, 4,752,585, and
4,949,314, and is available under the PROLEUKIN” (aldesleukin) from Chiron Corp.asa
lyophilized powder for [V infusion or sc administration. 1L-12 is disclosed in ‘ )
WQO96/25171 and is available from Roche and Wyeth Pharmaceuticals. Ribavirin, 1-f -
D-ribofuranosyl-1H-1,2,4-triazole-3-carboxamide; is described in U.S. Pat. No. 4,211,771

" and is available from ICN Pharmaceuticals.

- Commonly used abbreviations include: acetyl (Ac), aio—Bis—isobutyrylnitrile
(AIBN), atmospheres (Atm), 9-borabicyclo[3.3.1]nonane (9-BBN or BBN), tert-
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488/ 487 22 1-11 3-Chl or$- 5-
[ 6-chl oro-2-fluoro-3-(1Hpyrazol o [ 3, 4-c]

By Ekda By 3 Bt TR v Dutst BRRBS ke oPBRZAMR) b @o%:lzé) Denzyl
(i Bl berstasyarb b e o s RRmbdimisols 673D, L4

| ﬂﬁza@rdﬂ&loml dtlﬂn@flﬂ&ﬂ@@h}d@ﬂiﬂarﬁi‘ﬂleflﬂ)ﬁﬁy}rlﬂuorlde (DAST), \

gy‘a rF%l(C)%;% 5E g%llf gri ge 47 1cyc ﬂgo ?—enea( BN), 1,8-

bieydo 13- B0lugdleret-hyd QD&U)f Nm rdicyshy @&gﬂ]rbocﬁumde (DCC), 1,2-
GBhiBF RGO ZONAEY, Hidh®yr8dehtndHoM), ), diethyl azodicarboxylate (DEAD), di-
iso-propylazodicarboxylate (DIAD), di—iso—butylalumﬁ]umhydride (DIBAL or DIBAL-
D, di—iso—propylethylamme (DIPEA), N,N-dimethyl acetamide (IDMA), 4-N,N-
dimethylaminopyridine (DMAP), N,N-dimethylformamide (DMF), dimethyl sulfoxide
(DMSO), (diphenylphosphino)ethane (dppe), (diphenylphosphino)ferrocene (dppf), 1-

(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), ethyl (Et), ethyl

acetate (EtOAc), ethanol (EtOH), 2—eth0xY—2H—quinoline—l—carboxylic acid ethy! ester
(EEDQ), equivalents (eq. or equiv.), diethyl ether (Et,0), acetic acid (HOAc), 1-N-

_ hydroxybenzotriazole (HOBt), high pressure liquid chromatography (HPLC), lithium

hexamethyl disilazane (LIHMDS), methano! (MeOH), melting point (mp), MeSO,-
{mesyl or Ms), , methyl (Me), acetonitrilé (MeCN), m- chloroperbenzom acid (MCPBA),

" mass spectrum (ms), methyl £-butyl ether (MTBE), N- bromosuccinimide (NBS}, N-

carboxyanhydride (NCA), N-chlorosuccinimide (NCS), N-methylmorpholine (NMM), -

: 'N-methylpyrrblidone {NMP), pyridinium chlorochromate (PCC), pyridinium
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dichromate (PDC), phenyl (Ph), propyl (Pr), iso-propyl (i-Pr), pounds per square inch
(psi), pyridine (pyr), room temperature (rt or RT), tert-butyldimethylsilyl or +-BuMe,Si
(TBDMS), triethylamine (TEA or Et;N), triflate or CFgSOg (Tf}, trifluoroacetic acid
(TFA), 1,1'-bis-2,2,6,6-tetramethylheptane-2,6-dione (TMHD) O—benzotrlazol l-yl—
N,N,N\N' -tetramethyluromum tetrafluoroborate (TBTU), 1,1'-bis-thin layer
chromatography (TLC), tetrahydrofuran (THF), trimethylsilyl or MesSi (TMS), -
toluenésulfonic acid monohydrate (TsOH or pTsOH), 4-Me-C¢H4SO;- or tosyl (Ts), N-
urethane-N-carboxyanhydride (UNCA),. Conventionial nomenclature including the
prefixes normal (n), iso (i-), secondary (sec-), tertiary (tert-) and neo have their customary
meaning when used with an alkyl moiety. (J. Rigaudy and D. P. Klesney, Nomenclature in
Organic Chemistry, IUPAC 1979 Pergamon Press, Oxford.).

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 genérally 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
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[ 6- Brono- 2- f | uor o- 3- (1H py#azol o [ 3, 4- c]
pyridi n-3-yl net hyl ) - phenoxy] -5-chloro- benzonitrile

BT 50 OBy G532 Topm i 1.5

gameem Oxfarly 198 LK resnevediggro0 dic S Femistl 4o - Kpfriteky and C.
WA 8ed (8dsf P238mBn, @38rdP1 984, W01.39; Comprehensive Heteroc%dic Chemistry II,

IR e i (et SR RS gy e o
Reattiohs, 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 conventionél-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.

Unless specified to the c0ptraf)r, the reactions described herein preferably are
conducted under an inert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0°C to about
125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20-°C.

Some compounds in following schemes are depicted with generalized substituents;
however, one skilled in the art will immediately apprecidte that the nature of the R groups
can varied to afford the various éémpoﬁnds contemplated in this kinvcntiqn. Moreover,
the reaction conditions are eﬁémplary and alternative conditions are well known. The
reaction sequences in the following examples are not meant to limit the scope of the

invention as set forth in the claims.

Examples of representative compounds encompassed by, and within the scope of,

~ the present invention are provided in the following Table. These examples and

preparations 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

Jimiting the scope of the invention, but merely as being illustrative and representative

. thereof.

Compounds of formula I exhibit tautomerism. Tautomeric compounds can exist
as two or more interconvertable species. Prototropic tautomers result from the migration -

of a covalently bonded hydrogen atom between two atoms. Tautomers generally exist in
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470 138.6- 142.6 1-18 3-
[ 6-Bronp-2-fluoro-3-(1H pyrazolo [3,4- d] pyrim
di n-3-yl met hyl ) -phenoxy] -5-chloro- benzonitrile

WolsBs/199689 215. 0- 218.0 1-19 5- PCT/EP2007/058116

[ 6- Brono- 2-f l uor o- 3- (1H pymazol o [3,4- ]

“pyridin-3-ylmet hyl) -phenoxy] - isophthalonitrile

T%I%g)f%l%mﬁi %f}emé)}soméso(la}e divici% tadtomer usélally produce a mixture
yhose chgmiralphé nbysjdal Pr@pcmﬂemro be@ltﬁi@hmth |a|r@X6mqof7tomP0unds ‘
(%f]t'%n%f e Quiiblingdis éependent on chemical features within the molecule.
1['01" exargplg, 11r1 CI)I?aXlY aﬁphanléo dehydes anl_g ketones, such as acetaldehyde, the keto
form predominates while; in phenols, the enol form predominates. Common
prototropic tautomers include keto/enol (-C(=0)-CH- -C(-OH)=CH-), amide/imidic
acid (-C(=0)-NH- -C(-OI)=N-) and amidine {-C(=NR)-NH- -C(-NHR)=N-)
tautomers. The latter two are particularljr common in heteroaryl and heterocyclic rings

and the present invention encompasses all tautomeric forms of the compounds.

In genéral, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of [UPAC systematic
nomenclature. If there is a discrepancy between a depicted structure and a name given

that structure, the depicted structure is to be accorded more weight.

TABLE 1
ng , NAME C : mw ms . mp
L1 35_—(5{}-Methyl—3—phenoxy—benzyl)—2H—pyrazo]— 5803 | 281
12 3-{4-Chloro-3-(3-chloro-phenoxy)-benzyl]- 319.2 318
“ | 1H-pyrazole : :
.3 3-Chloro-5-[6-chloro-2- ﬂuoro 3-(1H-1ndazol- 4123 411 163.3-
3-ylmethyl)-phenoxy]-benzonitrile ’ 163.7
14 3-Chloro-5-[6-chloro-2-fluoro-3-(5-phenyl- 438.3 437 148.0- -
1H-pyrazol-3-ylmethyl)-phenoxy]-benzonitrile "~ 150.1
[ 3-[6-Bromo-2-fluoro-3-(5-phenyl-1H-pyrazol- | 78,3
1-5 | 3-ylmethyl)-phenoxy]-5-difluoromethyl- 498.3 497 90.1
benzonitrile - )
| 3-[6-Bromo-2-fiuoro-3-(1H-indazol-3- ]
I-6 | ylmethyl)-phenoxy]-5-difluoromethyl-- 4723 | 471
benzomtrﬂe
3-[6-Bromo-2-fluoro-3-(1H- yrazolo[3 4- _ 242.
‘I-7 | blpyridin-3-ylmethyl}-phenoxy]-5-chloro- 457.7 1456 | 545
benzonitrile .
3-[6-Bromo-2-fluoro-3-(7-oxy-1H- ) 215.7-
I-8 | pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]- | 473.7 | 474 219.3
5-chloro-benzonitrile ’
3-[6-Bromo-3-(6-chloro-1H- pyrazolo[3 e 212.3-
I-9 | b]pyridin-3-ylmethyl)-2-fluoro-phenoxy]-5- 492.1 490 14
chloro-benzonitrile o . ,
3-[6-Bromo-2-fluoro-3-(6-hydrazino-1H-
pyrazolo[3,4-d] pyrimidin-3-ylmethyl}- :
I-10 phenoxy]-5-chloro-benzonitrile; trifluoroacetic 488.7 487
acid salt




pyrazolo [3,4-b] pyridin-3-ylnmethyl) -phenoxy] -
i sopht halonitrile 409.4 409 221.0- 223.6 1-22 3-
[ 6- Br ono- 2- f | uor o- 3- ( 6- met hoxy- 1Hpyr azol o
wq 399818348y r i di n- 3-yl net hyl ) - phenoxy] - PCT/EP2007/058116
5-chl oro-benzonitrile 48727 486 223.8- 225.0 1-23 3-
[ 6- Br onp- 2- fluoro 3 (5 fluoro 1H pyrazolo [ 3, 4- b]

2 At ]

Pyt i L“‘%I%g [ IT%V(}H g} %3)( e 5—eht-pro-—benzonttite
E}Zﬁ ol 535% i u-?i;‘ Chl or o- 5% 42 | 413
fl pyra Io [3 4 ﬁ
yam uié{%ﬁrﬁg ﬁbr’o 3. F‘S Skﬁjéﬁldlﬁydfglmu Yt 3924
398 - 34-b]|pyridin-3-ylmethyl)- 473.7 472
phenoxy]-5-chloro-benzonitrile
3-16-Bromo-3-(6-chloro-1H-pyrazolo[3,4- 216.0-
I-13 | dipyrimidin-3-ylmethyl)-2-fluoro-phenoxy]-5- | 493.1 491 217.9
chloro-benzonitrile '
3-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2-
I-14 | fluoro-benzyl]-1H-pyrazolo!3,4-b]pyridine-6- | 482.7 481
carbonitrile
3-[6-Bromo-2-fluoro-3-(1 H-pyrazolo[3,4- 182.0
I-15 | ¢]pyridin-3-ylmethyl}-phenoxy]-5-chloro- 457.7 | 456 186'9_
benzomtrﬂe )
. 5-{6-Bromo-2-fluoro-3-( L H-pyrazolo|[3,4- 230.0-
I-16 b]pyridin—?)—y]methyl)'-phenoxy}— 4438.3 447 2396
isophthalonitrile )
3-[6-Bromo-2-fluoro-3-{1-methyl-1H- 138.6
I-17 | pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]- | 471.7 470 142, 6_
5-chloro-benzonitrile ’
3-[6-Bromo-2-fluoro-3-(1 H-pyrazolo{3,4- 215.0-
I-18 | d]pyrimidin-3-ylmethyl)-phenoxy]-5-chioro- | 458.7 459 218.0
benzonitrile :
5-{6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-
1-19 | ¢]pyridin-3-ylmethyl)-phenoxy]- 448.3 447
isophthalonitrile
- 3-|6-Bromo-2-fluoro-3-(7-nitro-1 H-indazol-3- iy 214.2-
1-20 ylmethyl)-phenoxy|-5-chloro-benzonitrile >01.7 500 216.0
5-[6-Cyclopropyl-2-fluoro-3-(1 H- 221.0-
I-21 | pyrazolo|3,4-b]pyridin-3-ylmethyl)-phenoxy]- | 409.4 409 273 6
isophthalonitrile ’
3-[6-Bromo-2-fluoro-3-(6-methoxy-1H- 293 8-
1-22 | pyrazolo|3,4-blpyridin-3-ylmethyl)-phenoxy]- | 487.7 486 295.0
5-chloro-benzonitrile ]
3-{6-Bromo-2-fluoro-3-(5-fluoro-1H- 206.5
1-23 | pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]- | 475.7 474 209'0_
5-chloro-benzonitrile )
3-Chloro-5-[2-fluoro-6-methyl-3-(1 H- - 215.0-
1-24 | pyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxyl- | 392.8 392 518.8
benzonitrile _ :
3-Chloro-5-[6-ethyl-2-fluoro-3-(1H- 205.0
I-25 | pyrazolo[3,4-b]pyridin-3-ylmethyl}-phenoxy]- | 406.9 406 20;'9_
benzonitrile )
3-[6-Bromo-2-fluoro-3-{5-fluoro-7-oxy-1H- 230.9-
I-26 | pyrazolo|3,4-bjpyridin-3-ylmethyl)-phenoxy]- | 491.7 9320
5-chloro-benzonitrile ’
3-Difluoromethyl-5-[2-fluoro-6-methoxy-3- 197.9
1-27 | {(1H-pyrazolo[3,4-b]pyridin-3-ylmethyl)- 424.4 424 201'9_
phenoxy]-benzonitrile ]



1-25 3-Chloro-5- [6-ethyl-2-fluoro-3-( 1H pyrazolo
[ 3, 4-b] pyridin-3-yl net hyl) - phenoxy] - benzonitrfle
406.9 406 205.0- 206.9 1-26 3-

w( Bedwios- 2- f | uor o- 3- (5-f | uor o- 7- oxy- 1Hpyr az @ca/kr2007/058116
[3,4-b] pyridin-3-ylnmethylzy -phenoxy] -

5:chloro benzonitrile 491.7 230.9- 232.0 1-27
198.0-

3 %Egih RI 727 . 199
\ ]F%'—'Ir “10?332 L= e 0-
i f"bﬁ:; &LYEED%XH%O% E’%n%l Y7 4733|472 192.0

(10} rllc!,‘ 194.4

-[4-Bromo-3-(3-chloro-5-cyano-phenoxy)-2- 481.7 480 ~ [ 250.0-
ﬂuoro -benzyl]-1H-indazole-7-carbonitrile ) 251.1

3-[6-Bromo-2-fluoro-3-(1 H-pyrazolo[3,4- 166.0-
I-31 ! ¢]pyridin-3-ylmethyl)-phenoxy]-5- 473.3 472 16 6-9
| diftuoromethyl-benzonitrile '

3-[6-Chloro-2-fluoro-3-{1 H-pyrazolo[3,4-
1-32 | ¢]pyridin-3-ylmethyl)-phenoxy]-5- 428.8 427
difluoromethyl-benzonitrile

3-Chloro-5-[6-cyclopropyl-2-fluoro-3-(1H- 215.0-
I-33 | pyrazolo[3,4-b] pyridin-3-ylmethyl)-phenoxy]- | 418.9 418 1 6.8
benzonitrile ’

3-[6-Bromo-2-fluoro-3-(5-fluoro-6-0x0-6,7-
I-34 | dihydro-1H-pyrazolo|3,4-b]pyridin-3- 491.7 492
yimethyl)-phenoxy]-5-chloro-benzonitrile

3-13-(7-Amino-1H-indazol-3-ylmethyl)-6-
I-35 | bromo-2-fluoro-phenoxy]-5-chloro- 471.7 470
benzonitrile

179.9-
181.3

N-{3-[4-Bromo-3-(3-chloro-5-cyano-
I-36 | phenoxy)-2-fluoro-benzyl]-1H-indazol-7-yl}- | 513.8 512
acetamide

- | 3-16-Bromo-2-fluoro-3-{iH-pyrazolo[4,3- 216.0-
1-37 | c]pyridin-3-ylmethyl)-phenoxy]-5-chloro- 457.7 218.5
benzonitrile )

N-{3-[4-Bromo-3-{3-chloro-5-cyano- -
1-38 | phenoxy)-2-fluoro-benzyl]-1H-indazol-7-yl}- | 549.8 548
methanesulfonamide

234.0-
236.0

3-[6-Bromo-2-tluoro-3-(7-methoxy-1H-
-39 | pyrazolo|3,4-c] pyridin-3-ylmethyl)-phenoxy]~ | 487.7 486
5-chloro-benzonitrile

3-Difluoromethyl-5-]2-fluoro-6-methyl-3- _
I-40 | (1H-pyrazolo|3,4-b]pyridin-3-ylmethyl)- 408.4 - | 408
phenoxy]-benzonitrile

212.5-
214.4

3-[3-(7-Amino- 1L H-pyrazolo3,4-c| pyridin-3-
1-41 | ylmethyl)-6-bromo-2-fluoro-phenoxy]-5- 472.7 471
chloro-benzonitrile

3-Chloro-5-{6-chloro-3-(7-chloro-1H-
1-42 | pyrazolo|3,4-c]pyridin-3-ylmethyl)-2-fluoro- | 447.7 447
phenoxy]-benzonitrile

3-[4-Chloro-3-(3-chloro-5-cyano-phenoxy)-2- -
I-43 | fluoro-benzyl]-1H-pyrazolo|3,4-c]pyridine-7- | 438.3 437
carbonitrile

5-[6-Chloro-3-(7-cyano-1H-pyrazolo{ 3,4~
I-44 | c|pyridin-3-ylmethyl)-2-fluoro-phenoxy]- 428.8 428

1sophthalonitrile



428.8 428 1980- 199 1-29 3-
[ 6- Brono- 2-f | uor o- 3- (1H-pyrazo|o [ 3, 4-
b[ pyri di n- 3-yl met hyl ) - phenoxy] -5-
wodbdsliamsenet hyl - benzonitrile 473.3 472 192. 0pctAs4007/058116
1-30 3- [4-Brono-3- (3-chksro-5-cyano-phenoxy) - 2-
fl uoro benzyl] -1H-i ndazol e-7-carbonitrile 481 .7 4

Eéfs.g Eghy% % ;5% [Sro [3. 45651 | 307
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4% pyrazolo[3, 4 b]pyridin-3-ylmethyl)-phenoxy]- | 413.2 | 412
: benzonitrile

210.0-
215.5

3-[6-Bromo-2-fluoro-3-(7-methyl-6-0x0-6,7-
1-48 | dihydro-1H-pyrazolo[3,4-b]pyridin-3- 487.7 486
ylmethyl)-phenoxy|-5-chloro-benzonitrile

291.0-
293.0

3-16-Bromo-2-fluoro-3-{7-methyl-6-0x0-6,7-
dihydro-1H-pyrazolo|[3,4-b]pyridin-3- 4877 486
vimethyl)-phenoxy]-5-chloro-benzonitrile; '
TEA salt

1-48

3-{6-Bromo-2-fluoro-3-(1H-pyrazolo|[3,4-
1-49 | c]pyridazin-3-ylmethyl)-phenoxy}-5-chloro- 458.7 457
benzonitrile

237.6-
240.8

3-[6-Bromo-2-fluoro-3-(6-methyl-7-oxo-
I-50 | 4,5,6,7-tetrahydro-1H-pyrazolo|[3,4-c]pyridin- | 489.7 488
3-ylmethyl)-phenoxy]-5-chloro-benzonitrile

235.5-
237.1

3-[6-Bromo-2-fluoro-3-(6-methyl-7-oxo-
4,5,6,7-tetrahydro- 1 H-pyrazolo|[3,4-cpyridin-
3-vlmethyl)-phenoxy]|-5-chloro-benzonitrile;
trifluoroacetate salt

I-51 407.8

5-16-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-
1-52 | ¢]pyridazin-3-ylmethyl)-phenoxy]- 449.9 449
isophthalonitrile; trifluoroacetate salt

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-
I-53 | blpyrazin-3-ylmethyl)-phenoxyl-5-chloro- 458.68 | 457
benzonitrile

204.0-
205.0

5-{6-Ethyl-2-fluoro-3-(1H-pyrazolo[3,4-
1-54 | clpyridazin-3-ylmethyl)-phenoxy]- 398.4 398
isophthalonitrile

3-Chloro-5-[6-ethyl-2-fluoro-3-(1H-
I-55 | pyrazolo]3,4-c]pyridazin-3-ylmethyl)- 407.83 | 407
phenoxy}-benzonitrile

3-Chloro-5-[6-cyclopropyl-2-fluoro-3-{1H-
I-56 | pyrazolo[3,4-c]pyridazin-3-ylmethyl)- 419.85 | 419
phenoxy|-benzonitrile

5-[6-Cyclopropyl-2-fluoro-3-(1H-
1-57 | pyrazolo[3,4-c]pyridazin-3-ylmethyl)- 410.4 410
phenoxy]-isophthalonitrile

3-Chloro-5-{2-fluoro-6-methoxy-3-(1H-
I-58 | pyrazolo[3,4-c]pyridazin-3-ylmethyl)- 409.8 410
phenoxy]-benzonitrile

5-[6-Chloro-2-fluoro-3-(1H-pyrazolo|3,4- -
1-59 | ¢]pyridazin-3-ylmethyl)-phenoxyl- 404.8
isophthalonitrile

222.8-
224.7

3-Chloro-5-[6-difluoromethyl-2-fluoro-3-(1H-
I-60 | pyrazolo[3,4-cipyridazin-3-ylmethyl)- 429.8
phenoxy]-benzonitrile

177.5-
178.2




3- [6-Chloro-2-fluoro-3-(1H pyrazolo [3, 4-
c] pyri di n-3-yl net hyl ) - phenoxy1- 5-

di fl uoronet hyl - benzonitrile 428.8 427 1-33
wOoe@dimee- 5- [ 6- cycl opr opyl- 2-fl uor o- 3- ( 1Hpy raz@preno7/058116
[3,4- 17] pyridin-3-ylnmethyl) -phenoxyl- benzonitrile

418.9 418 215 0- 216 8 1 34 3-

601

(e azﬁﬁﬂi&ze?ga R e | s

phenoxy]-benzonitrile 240.7

* HIV RT inhibition data for compounds I-1 to I-6 were measure by the procedure
in example 28. The remaining compounds were measure by the procedure in

ra. Py a7
L= =1 5°16- loroff—ﬂu ro—%—%11 4’ TR
R} /K y n- 3- 200.0-
$I6?re1 E&Qﬁ ]”tgy ‘ﬁ?ﬁé s étﬂ o nittrle 491.7 49229
135 1 yl et hyl)-C-
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example 27
SCHEME A
O,H
F
DCI
10a
step 1 142: R = CO,E
. o step 2 2 2ot
— 10a: R" = CO,Ft Loh p2[o 14b: R ~H LRY =
Lo R = B 16a: R" =NQ,
: . Step3 step 6 16b:RT =T
step 4 : '
MgBr f

O T

13 R

The starting materials for pyrazoles, indazoles, aza-indazoles and di-aza-indazoles
of the present invention of are esters of 2,4-disubstituted-3-aryloxy-phenylacetic acids,

5 eg., 10a, which can be prepared as described in reference example A. Some embodiments
of the present invention are non-fused pyrazoles that are readily prepared by cyclization
of a B-keto-ester and hydrazine {see, e.g., example 1) or by alkylation of a metallated
pyrazole (example 2). The fused pyrazoles disclosed herein can be conveniently prepared
by intramolecular cyclization of hydrazine and an a-oxo aromatic ring bearing a

10 displaceable residue ortho to the oxo substituent. The displaceable residue is typically a
halogen; however, other leaving groups (such as a mesylate or substituted aryloxy ring)
also undergo similar reactions. The requisite 0.-oxo-2-halo-(hetero)aryl ffagment 14b
were assernbled by Claisen condensation of 10a and an optionally substituted 2-halo-
benzoic acid ester (e.g., 12). A convenient protocol entails activating the 2-haloaryl

15 carboxvlic acid with CDI which produces an activated acid derivative in siti which, in

turn, efficiently condenses with 10a in the presence of base to afford the B-ketoester 14a



512 1-37 3- [6-Brono-2-fluoro-3-(1H pyrazolo [4, 3-
dpyri di n- 3-yl net hyl ) - phenoxyl-5-chl oro- benzonitrile
457.7 2160- 218.5 1-38 N 13-

wd %o8010983- 3- ( 3- chl or 0- 5- cyanophenoxy) - 2- f | uorgrhengsslksiie
-1H i ndazol - 7-y1}- nmet hanegul | onam de 549. 8 548
234.0- 2360 1-39 3- [6-Brono-2-fluoro-34

‘%@nﬁgsg?%%f% glpaﬁlﬁ%é%ﬁ%ymd)tp 6FF8%J)@' Alternatively ester 10a can be
@n&ﬁtedrto tyerorerpdndingal dByde10b86 ditketd@duction to 10b or by reduction

 @Bhd éJr} rﬂﬂ%tﬁ%arg alc%h&' S Qﬁdgt%rﬂé@ Salcohol i9,10b. Brietly,
I T3, 4-b] pyr | ?1 yﬂ
C_agh_qf[ lract qlqugaq}@g can WUHQ 5reduced dlrecﬂy to carboxaldehydes with

5 metal hydride reagents such as DIBAL-H or LIAIH(O-tert-Bu)s in an inert solvent such as
an ether or hydrocarbon solvent typically at reduced temperatures. More vigorous
conditions typically afford the corresponding primary alcohol which is readily re-
oxidized to the aldehyde with a variety of oxidizing agents well known in the art (see, e.g.,
J. March, Advanced Organic Chemistry. John Wiley & Sons, New York, 1992, pp. 1167-

10 1172). Addition of a metallated (hetero) aromatic compound to the carbonyl and
subsequent oxidation of the resulting secondary also affords 14b. Cyclization of ortho-
substituted acetophenones with hydrazines has been utilized to produce indazoles (X. Li
et al., J. Med Chem. 2003 46(26):5663-5673; B. R. Henke et al., J. Med. Chem. 1997
40(17):2706-2725; S. Caron and E. Vazquez, Org. Proc. Res. Develop. 2001 5(6):587-592),

15 The reaction can be run in any inert solvent which boils at a temperature sufficiently high

to result in formation of the imine and displacement of the leaving group.

SCHEME B
—u—.+
24
1
ArO.
=N,
2,
R — \
.
2
6 28

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

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

25 5-chloro-benzonitrile (22, R = H, R' = F, R? = Br, Ar= 3-chloro-5-cyano-phenyl) with



2144 1-41 3- [3-(7-Am no-1H pyrazolo [ 3,4-c]

pyriclin-3- ylnethyl) -6-bronp-2-fluoro-phenoxyl-5-

chl oro-benzonitrile 472.7 471 1-42 3-Chloro-5-
WO[2608013%8 0- 3- ( 7- chlor o- 1Hpyrazol o [ 3, 4-c] PCT/EP2007/058116

pyridin-3-ylnet hyl) -2-flaoro- phenoxy] -benzonitrile

447.7 447 1-43 3- [4-Chl oro- 3-

R PR g L9 Rt e

Pagiine Fring o BoT6-7chI Joghdorg-substizuted aivotinieiagy ke shob{ Gied to

iRy € ki P b Ry |Alt‘eg1'afrilvélg pRridReaRMlives which can be selectively

nlaéc‘f.g&t[]g R lt}?e —%)cr)slitlio% ga%%e%oé ensed V%létlh %{edé?dehyde and re-oxidized to the

5 ketone (e.g., example 7). The optimal process will depend upon the availability of a
suitable reactant. LH-pyrazolo[3,4-c]pyridin-3-ylmethyl derivatives were prepared
analogously from 3-halo-isonicotinic acid derivatives (e.g., example 16) or from 3-halo-4-
metallated pyridines (e.g., example 12). 1H-Pyrazolo[3,4-d]pyrimidin-3-yl analogs were
prepared from 4-chloro-pyrimidine-5-carboxylic acid utilizing the Claisen

10 condensation/intramolecular hydrazine cyclization sequence which afforded I-18. 6-
Chloro-1H-pyrazolo[3,4-d]pyrimidinyl compounds were prepared similarly staring from
2,4-dichloro-pyrimidine-5-carboxylic acid. Displacement of the 2-chloro substituent by
hydrazine during the cyclization resulting in the isolation of 3-[6-bromo-2-fluoro-3-(6-
hydrazino-1H-pyrazolo[3,4-d]pyrimidin-3-ylmethyl)-phenoxy]-5-chloro-benzonitrile

15 trifluoroacetic acid salt (I-10) as byproduct of the reaction. Compounds of formula I
wherein A is 1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl (A = A2, X'=X*=N, X’=CH) were
prepared analogously except the Claisen condensation was carried out with 3-(2,4-
difluoro-phenoxy)-pyridazine-4-carboxylic acid (see example 21) rather than 2-fluoro-

nicotinic acid.

SCHEME C
L 1 1
Ard ArQ ArQ
=N =N =N,
, _ NH ———% NH —————35 NH
R ® “ R -
T 1P |
TN 0" W
30 32 34 CN
' ¢ 0,H
ArQ. )R Ct
Rl L H Nhe
| n 1
0
36 38 I-48) 89
20 , Ar = 3-chloro-5-cyano-phenyl

- Additional substitution on the 2-halo-nicotinic acid precursor affords a route to
pyrazolo|3,4-b]pyridine-3-yl derivatives. (e.g., I-22 and I-23). Alternatively, the



10

13

20

5- [6-Ethyl-2-fluoro-3-(1H pyrazolo [3,4- Db]
pyridi n-3-yl net hyl ) - phenoxy] - isophthalonitrile
397.4 397 1-46 3-Chloro-5- [6-chloro-2-fluoro-3-(

wWObbs/qpyssazol o [ 3, 4-b] pyridin-3-yl methyl) -ptmmmt]om:sné

benzonitrile 413.2 412 21080- 215.5 1-48 3-
[ 6- Bronp- 2-fl uoro-3-(7-nmethyl-6-oxo0-6,7- dihydro

N
Qédagionnd Ikg_mpdgmgu@ogemimewrwal@ﬁ@béﬁ -pxide was accomplished with
MICBYALr OtHdrPWAZOh D 0{(133146 Rlg. Ry, Qh@ eQraads, are known to useful for

| met h enoxy,} | oro benzo ile, TFA.salt
%?mf t{ag%foerixata(gl he om € was converte ¢ corresponding mtrﬂe (I-14)
with sodium cyanide and TMSCI (H. Vorbriiggen and K. Krolﬂﬂemcz, Synthesis 1983
316-18) or to the corresponding 6-oxo-6,7-dihydro-1FH-pyrazolo[3,4-b]pyridine-3-yl
derivative (I-12) with trifluoroacetic anhydri‘de (TFAA) (K. Konno et al., Heterocycles
1986 24(8):2169-2172). 6-0x0-6,7-dihydro-1H. —pyrazolb [3,4-b|pyridine-3-yl derivatives
with an N-alkyl substituent on the pyridone nitrogen were prepared by an analogous
two-step Clasien condensation/intramolecular hydrazine cyclization sequence starting
from the N-alkylated pyridone 80. Activation of 40 with CDI results in displacement of
the chloride by liberated imidazole which is subsequently displaced by hydrazine during

the cyclization (see example 9).

SCHEME D
(D) Ac,0, KOAc
(i) n-BuLi isomy] nitrite
Me THF F F
-84 00 C i) aq. LiQH, THF
| Ny VHAC ArO (i) ag. LiOH, ArQ N
mrrraree e D ———
= HAc NH
N OMe (i) 96 Br I = Br’ [ =
= =
42 ua N TOMe . 130 OMe
Me steps 2 & 3 r step 5 r
example 14 example 14
(‘\II:*HAc ArQ ArO =\
—_— e ——
z NHA. NH
N HBoc Br | = ¢ _ Br | =
- =
N RI‘RI‘ J N’RFR"
98 100a: R'=H, R" - Bag 122a: R', R" = Phth
100¢: R, R" = Phth FL: R =R"=H

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

Certain substituted pyrazolo[3,4-b]pyridine-3-ylmethyl compounds were prepared
utilizing the Jacobson-Huber synthesis (P. Marakos et al., SynLeft 1997 561; C. Ruechardt
and V. Hassmann, Annalen 1980 908-927; C. Ruechardt and V. Hassmann, Synthesis 1972
375; P. Jacobson and L. Huber, Chem. Ber. 1908 41:667). Utilizing these conditions the
aryl amine is converted to a diazomum salt which undergoes intramolecular cyclization
to the aza-indazole. The required picoline derivatives, 42 and 98, can be prepared by
literature procedures. Deprotonation of the heteroaryl methyl group was accomplished
with n-Buli and the resulting heteroarylmethyl lithium intermediate was alkylated with
96 to afford 44 which was subjected to the Jacobson procedure to afford I-39.
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3- [6-Brono-2-fluoro-3-(1H pyrazolo [3,4- c]
pyridazi n- 3-yl net hyl ) -phenoxy] -5-chl oro-
benzonitrile 458.7 457 2376- 240.8 1-50 3-

wWO[260sBneee- 2- f | uor o- 3- : PCT/EP2007/058116

(6-net hyl-7-oxo04, 5, 6, 7-t ety ahydr o- 1H pyrazol o [ 3, 4-c]
Pyridi n- 3-yl nmet hyl ) -phenoxy] -5-chloro-benzonitrile

409 1 8R0Sk B b oo g vide i o

Orenl dpyaisivation dosags f@r]msmylﬁiucmrw& yPrekadmyinistrptirenenyPE in Y the form of

tabbet§, QBQCE@ 1ADRIZ @Higgtfs! hd aﬁdl sdd &b@‘ftﬁ@%ﬁ{sﬁﬁef s§1@hbn§1 SiuBions,
razol o

| -52 5- [6- Brogg¥? qu F CL@l
SHYPr AR RGP RO SRRy ! PO e P GG
atimiifibtered b odteat @utsaditaddigisiBatibsGnclddibg c@ tinuous {intravenous drip)
t&}ﬁéa@ 591@9’56%1;1}1&%8&%1&,( L?lﬁ‘é&%%ﬁsz, %&u&%ecﬂjs, 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.

A compound or compounds of the present invention, as well as their
pharmaceutically useable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be
comprised of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain any
suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical‘compositions may be emploved as
solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled
capsules for oral use; or in the form of suppositories for rectal or vaginal administration;
or in the form of sterile injectable solutions for parenteral use. A typical preparation will
contain from about 5% to about 95% active compound or compounds (w/w). The term
"preparation” or "dosage form” is intended to include both solid and liquid formulations
of the active compound and one skilled in the art will appreciate that an active ingredient
can exist in different preparations depending on the target organ or tissue and on the

desired dose and pharmacokinetic parameters.

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

includes both one and more than one such excipient.

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

.pharmaceutically acceptable and that possesses the desired pharmacological activity of the
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b] pyrazin-3-yl nmethyl) -phenoxy] -5-chloro-
benzonitrile 458.68 457 204.0- 2050 1-54 5-
[ 6- Et hyl - 2-f |l uor o- 3- (1H pyrazol o [ 3, 4-

wocpsyaibgazi n- 3- yl nmet hyl ) - phenoxy] - i sopht halpgnigenedz@ssiie

398.4 398 1-55 3-Chl oro-5s
[6-ethyl-2- fluoro 3-(1Hpyrazol o [ 3, 4-c]

1% It gc?nzlg%ngi %aﬁ% gqclucf%h Fl'j] aa&]addlgo 0 Zﬁ&l gané:cF wﬁg morgamc acids
spes @}b’ﬁwhb)p!y ﬁaﬂ yduolromde {cidipylf wicoicid, piiidadd, phosphoric acid,
aﬂﬂ%é:ﬁﬂgeg& f%rr}fécm%ﬁn Y)l’ ganic 27IS RN accREREQ rﬂrﬂ;ﬂohﬁ a9 83noic

419 1- 2f|uor03- zol o .

é gyc&qperbt??qpa Pﬂlc gc | M? F‘ﬁl ) py ﬁ‘l"t‘ﬂf{l actlc ac1 , malonic acid,
sutchap htibhahdiviakidl haleflRid fuhlfic ac1d tartaric acid, citric acid, benzoic acid,
3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-
carboxylic acid, glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, muconic acid, and the like; or (2) salts formed when an acidic
proton present in the parent compound either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic base
such as ethanolamine, diethanolamine, triethaholamine, tromethamine, N-
methylglucamine, and the like. N-acylsulfonamides have an acidic proton which can be

abstracted to form a salt with an organic or inorganic cation.

The preferred pharmaceutically acceptable salts are the salts formed from acetic
acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric
acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc, and magnesium. [t
should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.

Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may be one or more substances
which may also act as diluents, flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents, or an encapsulating material.
In powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active component generally is mixed with the

carrier having the necessary binding capacity in suitable proportions and compacted in

the shape and size desired. Suitable carriers include but are not limited to magnesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa
butter, and the like. Solid form preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners,

dispersants, thickeners, solubilizing agents, and the like.
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1-58 3-Chl oro-5- [2-fluoro-6-nethoxy-3-(1Hpyrazol o
[3,4-c] pyridazin-3-ylnethyl) - phenoxy]
-benzonitrile 409.8 410 1-59 5-

wd BesBnbeso- 2- f | uor o- 3- (1H pyrazol o [3,4- c] PCT/EP2007/058116

pyridazin-3 -yl nmethyl) -phl3noxy] - isophthalonitrile
404.8 222.8- 224.7 1-60 3-Chl oro-5-

by ot ORI Stk ERUAAR S Ripe L Jiguig
erRulgtion pgluding\wmIH0B 61956 §PCT EPLQEFLN5ENs and gucous
suspensions. These include solid form preparations which are intended to be converted
to liquid form preparations shortly before use. Emulsions may be prepared in solutions,
forrexample, in aqueous propylene glycol solutions or may contain emulsifying agents
such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by
dissolving the active component in water and adding suitable colorants, flavors,
stabilizing, and thickening agents. Aqueous suspensions can be prepared by dispersing
the finely divided active component in water with viscous material, such as natural or

synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well

known suspending agents.

'The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilisation from solution for

constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin and
glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient in a

suitable liquid carrier.
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1-61 3- 16-Chloro-2-fluoro-3-( 1H pyrazolO [3,4- c]
pyridazi n- 3-yl net hyl ) - phenoxy] -5-nethyl -
benzonitrile 393.8 2000- 2029. 1-62 3- |

WOa0E18%68- 2- f | uor o- 3- (1H pyrazol o [ 3, 4- PCT/EP2007/058116

c] pyridazi n-3-yl net hyl ) - pi2noxyl -5-
di fl uoronet hyl - benzonitrile 429.8 1-63

3- G'Tlhgr ol gi)é'n%f sfdf %ﬁes@nﬁﬁb&ﬁﬁ%%ﬂéyf lf%%\lrwﬁ ed for ahdmmmtr?tlon as

ri.dazin
sua%ﬁeﬂ?& o m@vn&wa@ 3@6@8 azwefmre of Pma glwﬂﬁsdﬁs @1 C@ﬁoa
HahadeRis et n@@tﬂ@@h@ﬂf& abtivke doﬁ)pbn@nﬁﬂ@ﬂl@pdﬁﬁafh@hﬁ)gﬁyeohh? for example,

rocedur X ere
RBETRE By "B B Biokatios M ale RS oo AP R hed
lﬂﬁésgﬂ@MKUnQOdaw@iknbbiﬁor pyrazol es, indazol es,
aza-indazol es and di-aza-indazol es of the present

| NV emticeompOin®io? r@é’eﬁt iﬂﬁientlon may be formulated for vagmal
| tuted- | oxy- i c acids,

.d b ace
aéff@mst'f%??als GG BROBY U U P HEod8LBs PEBEVS fontaining in

aﬂéﬁmnem&mseuanpgmd@mtﬁthmenhnﬁanﬂmmsmoﬂﬂkhﬁﬂp&espmmpnma

i nvention are non-fused pyrazoles that are readily

Pr ARk 8gmp Mu&‘}é‘blf '&?eeﬂrbs‘éﬁt igtferﬁfoﬁ Afﬁmez f@ﬁﬁﬁﬁte@ﬁg’ nasal

ydra2|ne .g., exam | at1 on of,
t53tjogy ﬁ?}fl%i%‘il <Y se@s@aﬂg%ar? 51PP11?12 QHF a 3the nasal cavity by
cpiveaziohd ndhs ¢hrosespleewith A d@(&p’peb @Ipmﬁ%emrept’r}:)e formulations
n?gﬁ'gﬁ rr]g‘gc_iep&/ mlarlsgn(rﬁﬁa(f ln%ullfidose ear ntgt aa?tnlbcaae gty c[rgg%%" 0O pipette,
this giagi be adrieved by ¢he Hﬂéle@tmnyubmung ae ApPprofic, predetermmed volume
oA RRbREBARY eusb&%&cﬁp Qni(Se éa\;pbiraaépta)y @ushﬁmg:%hmtﬂé&/&%y 8fample by

ot her_1 eavi.n Qups_(such as a mesyl at'e or
%ﬁﬁ%?ﬁ%ﬁ?@ﬁng?“g’ g?H Aoy aPso undergo simlar

reactions. The requi site a-oxo-2-hal o-(hetero)aryl
f r adhre nempeindsef thegssentoheshtioy nGlydieSem wdand énsartosan

aeﬁmﬁg@atﬁﬂdpaqacﬂm,} mﬂé ¥exp1§£9§m&u&% hﬁ%m&ﬂ c
acl.d ester eni ent protocol entails
Qlalelrlﬁﬁ%OHg ﬁ éoqpﬁxg} \g},l]}generaﬂy have a small particle size for example of the

order of five (5) microns or less. Such a particle size may be obtained by means known in
the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may.be
presented in unit dose form for example in capsules or cartridges of e.g., gelatin or blister

packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted for
sustained or controlled release administration of the active ingredient. For example, the
compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of

the compound is necessary and when patient compliance with a treatment regimen is
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15 carboxylic acid with CDI which produces an
activated acid derivative in situ which, in turn,
efficiently condenses with 10a in the presence of

wokassibwsaf ford the f3-ketoester 14a WO PCT/EP2007/058116

2008/ 019968PCT/ EP2007/ 058316 26 which is saponified
and decarboxylated to afford 14b. Alternatively ester

c ' .
S5 WSS R PSRRI} DA i
adbesivespaheiprgrtp lhraeypardbdichtemicap else bk deinbimnd pithiahe
Rh&PARN chBarkPh c.oBlalz6hd Y-dSREPOAYhEI6h @drd2 GREY. \WRikiaMRS release

n sonetimes bé reduced directl %ﬁi‘o rbo>ﬁxl de}?%/des
Y9 &strEisare lﬁ%'iefiég %%8“‘%1%]3&.1 SIS AL /Y CpPpY Sursery or
ihjedo( OFhe enideBupl3niphnaserncapsutatsibk vempowsicn adipidisoluble
r r ent ' t,r :
wFnd g SEEATRE0, 61 Y8Rl Ml BBl er 2 T RN ucia
afford the correspanding primry al cohol which is .
r eadPit3Ple Porppiatippedonmwith Bhampstial sricrs g1l v ardexpipients
a8Xdedtrtiedgn a@ﬁnzg&m)l\fhé Sd%aﬂ@vwmdiﬂmdib@of?’h&m(@ﬁ £99562cﬁtsed b} E. W.
r.c Ce ani ¢ .ghem.stry. .Jo ey. S
R OYARE Y BEEE s CoRtbE  SHORAY Yasd Mintiilyaiin a3tk
fonmmdhticat sstn (it enayrmydify bedarislaionpvithi theterdlengsaf omy |

sPRSHAHES RAMBAlte AXIEATUs P nBlladd?S ferespakddulg r&Re ONSBhMistration
al.so af fords. 14b. C%CI i zat.i on of .orthosubstjtuted

vytherbisndegrahe Gpnpe %}s&? R EIER ™ FptRbls og corgpromising
thsiothecpentindazatyes (X. Li et al., J. Med Chem 2003
46(26):5663-5673; B. R Henke et al., J. Med. Chem

199 : S , -

Lo R0 B8 <o RO YRR s ot

OF @EeE VENCle Aor %émpﬁenrqaﬁ bagsily prepmpidhed SR i Badifetiogs (salt

f@&ntﬂat%(ﬁﬂ”@s%érfﬁictmﬁ(ﬁl, st hﬁkﬁg}d \ye]l'h:v@hntﬂ@c ?ﬁﬁ?hi srl:ﬂhin the art. It is
or 1.O1 e 1 ne n | S n 0] e . .

| BT i B el s Dl B RR B RSt pisicuign and

diosage mgiroen of asprriitdrdewoiing édordzrto raamdge the pharmacokinetics of

tl‘i’éépr@?eﬁt LIRS Bor GRAPAURASen e Adi RFE R EPD Rients.
[ 3,4-b] pyridin-3-yl met hyl conmpounds can be prepared

froma, 3-acyl-2- .20 hal opyri di ne precursor 22 b
cycIS T EHE P ASATRE PR E O Ct Fans Asgpmount
rdquire enred 1@BN BB oHRO 428} in Fhiedivelpal. sTHestatongan iTY
“ - V . ] - ? 1 ) .
:Elcﬁnfo%r% hg Q‘%%lt\?\%eéiﬁvé": rlﬁéaéﬁlr:ﬁgg Jify .ogh %Rﬁg? oP&%gﬁgﬁﬁg} TR levels
Keseyeid s efipard bainBxdrdrrbirementsdn ahgapulgienssi Ahat
dBsage Hin @&@Mthﬁg%iﬂé Hi_?_fﬂri]tg dbpdn@ingi upeh lnla?ﬁra@ ifgkt 60 PRBUR de severity
. O, exa e . us treat nt. .o ‘e .
o s R D P G S o e TR gy ran AL e s
ngedgianghis withhemolx fHe-papgntSs biinpirestisk fwonitterantidoref R =
alibniristFatioRand tRf pref%fen%esga'ngwgrghgé %@&'ﬁ:@i@ﬁ@%é&iﬁ%éﬁnvolved.
For oral administration, a daily dosage of between about 0.01 and about 100 mg/kg body
weight per day should be appropriate in monotherapy and/or in combination therapy. A
preferred daily dosage is between about 0.1 and about 500 mg/kg body weight, more
preferred 0.1 and about 100 mg/kg body weight and most preferred 1.0 and about 10
mg/kg body weight per day. Thus, for administration to a 70 kg person, the dosage range
would be about 7 mg to 0.7 g per day. The daily dosage can be administered as a single
dosage or in divided dosages, typically between 1 and 5 dosages per day. Generally,

treatment is initiated with smaller dosages which are less than the optimum dose of the
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WO 2008/ 019968PCT/ EP2007/ 058116 27 hydrazi ne results
in formation of the imne and di spl acenent of the
| abile fluorine on the pyridine ring to afford 1-7. A

wo2eadnlioe® substituted nicotinic acid al so carChEPI®@EH58116

to introduce the pyrazole3ting. Alternatively
pyridi ne derivatives which can be sel ectively

T
eflgeng e lz‘n)dmdtwép@mt rekagped cess olirflinagspding tgpore dlﬁ'éses
c@%@ibk@pérleintvﬁll 3} a@le%&ﬂtﬁﬁhﬁdﬁ@%&ﬁ'ﬁ%ntaﬂﬁr M Rz Rce on personal

il BTy o F R E T B 1) EaE 8 RV | ves

t(l&a@utlcaébyaﬂ‘pcttﬂfe ifpuot offthennBpdialds oflthe pedsarttliatepton for a given
(ﬁ%ég §§?&F , exanple 12).
3, 4. d] pyri m di n-3-y1 anal ogs were

repare from 4-chl oro-pyrim di ne-5-carpoxyljc acid
uti I ﬁmg@dwatself 1S BYETHON R AGHE SPTBARIET ARBICRE BE ar
alygliigzieden eyabin@dr @hh aﬁaharmm&ilag&ntas‘ufdo ageludectBe reverse
tpan?cgp:Sa?sgé %ggbe é)rlz,yarn% %lr % riutcfeg;nﬁ)é/ {el?fépsedtrarxcnpctgs%pm%ggor or HIV
PRotgasdimghibitnr o Vyanithe athe compawisoxyjfsidgrigaiive or salt are administered

iPDLSRbRGEIENh RhothherdvERl Qe BURSIVI HaPbe RYrdAYd AE 18 parent
durin t%ﬂ? clization re uItln in the isolation

of
cgmpgY IEFgHBend Iy m FB0% Sy RE B ation may be
ch;udrent} OIICBﬁQilem’Ddl w3 resyéated thyt ()f thphedkaxside derivatives. "Concurrent

ii%uii%a‘?foﬁ 5%%% géﬁe[n' thﬁ ﬁ%lé;d%ée %&n@ﬂ%ﬁﬁ?ﬁéﬁh@‘%ﬂmiﬂhe same
tigsrondt gifferaph Bmes. pAdmirgstration of two or more aorents at the same time can be
a&iﬁ\ﬂ:ﬂ aQ1re{eJorn@h B taGhity Iwy bﬁﬁﬁ)Pé’Actl(rAngreﬁtents 01' by

i Ca SmBcnay P TSR PP BT D e G5 Bl e

adn\felagorrto phenoxy) - pyri dazi ne- 4- carboxylic acid (see
exanpl e 21) rather than 2-fluoronicotinic acid.

SCHENGI @e Qnéé@t%o&ﬂf‘a%):&@reg%herem to treatment extend to prophylaxis as

3-ehlo ano- phen i 1 substitutio
6t e TR PSR Y eoradeﬁlﬂispwcfb?%tgf e agimals includes
thicOotidaemedt giyinazos 4 &, 4 ol p ynindila Eudhyrin@dertedahent@s a HIV

B B obEb R b0 o LB o b8 of flcase or

coytinomhssadatad with wr imgidinéed ydh\cifecBen fog then@inical symptoms
aslastt i tuted after el aboration of the fused ring.
Oxi dation of the pyrl dine nitrogen to the

Ccor Les € Was acco i shed.with PA
R e b B R R
fm thaoapereteonus efhdiviflat intdyenit doses tandaisihg eppropoate qTagities of

r 1
( 1%%5%@'&)11\{%??%9 zfggcl lﬁl%u% Cdsggr(]el fgtgn gér?]({ Eeeai}%%!:%e@ gre@shltaﬁbh &he package
CWP’&i‘ftq jRrETie QpRftiges RfFWﬁté% §9Ch a8 Pag t@é.t%,bl% gapsules, and
p311f6cr18) viglk ot ampdnﬂeg Qﬂﬁcﬁﬂmﬂﬂt dwgage form can be a capsuie, tablet, cachet,

of, Iozer\llgg ttseaf kipé ;3 aﬁié{og) ll. ol Farks % zﬁﬁ; ese n p&xg'aged form.

uoroace
( TFAA) ( K Konno et at, Heter oc%{cl es 1986
24( 8hesp pgnpgsrond preparations which follow are provided to enable those skilled

Hﬁth@éﬁ_tté iforé tlBMQF lﬁhcﬂeﬁtﬁﬂ e&ﬂQb @[’%’51?6 t?k @yersérﬂllﬁ\%nﬁoﬂ 1They should
rivative Substituen
0P SRR e SRBiTRIEr S 0BF EpUP S8 SBYP RO BRET B Genglustatve

ahavoepstsepatiieaberenf. condensat i on/ i nt r anol ecul ar

hydr azi ne cyclization sequence starting fromthe
N-al kyl at ed pyridone 80. Activation of 40 with CDI
results in displacenent of the chloride by |iberated
i m dazol e which is subsequently displaced by

hydrazi ne during the cyclization (see exanple 9).
SCHEMED
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Ar = 3-chl oro-5-cyano-phenyl, Phth = phthalimde
15Certain substituted pyrazolo [3, 4-Db]
pyri di ne- 3-yl net hyl conpounds were prepared utilizing

wd hgs/glamgbson- Huber synthesis (P. Marakos et pgdr/p2007/0s8116

SynLett 1997 561; C. Ruechardt and V. Hassnmann,
Annal en 1980 908-927; C. Ruechardt and V. Hassmann,
Syn&b Si S. i?? g_ P. Jacobson and L. Huber, Chem
Ber . Utilizing these condltlons t he
aryl an1ne S converted to a diazoniumsalt which

undér by plemyleeicasidsar cyclization 20 to the

aza-indazole. The required picoline derivatives, 42
and (98| 6ab- bﬁckgaﬁﬁa%o%ehbmrzaﬁwrs _EARHLERScid (R-1) and

eR[ot el SLOVR S5, (o)

heteroarylnethyl I|th|un1|nterned|ate was al kyl ate
with 96 to afford 44 which
JAEep \-IbrocedureN€~_ 5

2008 6*8-P€F€EPZOO7
the p esentqfﬁ ention ornulaf din alw e

vari ety of oral adnini§tration dosage fornms Shd
carriers. Oral admnistration_can be in the form of

| R-3pat-ad t akp et @ é qft ReSa:R=NIL
95%—@@ Ms, qg@F: ﬁrﬁﬂ@? %C%n‘g*yr Ups™ Rb: R~
stuspensi s R “&hpounds PR EEhE i nventissn7ar e
ef fi caci ous when 5 adn1n|stered by ot her routes of
adm ni stration incl ugingggontinuous (intravenous
dr| ) t opiygal pargnteral, intramuscular, intravenous,
subl ut,aneous any nal (which may include a
penetration @it agent), buccal, nasal,
i nhal ation an suppository adm ni stration, anong
ot her routes, @ nistration. The preferred nmanner
of a@n?nE§Er n s generally oral using a
conveni ent dalfy &%S|ng regi men which can be 10
adj ust ed accordlng to the degree of affliction and
t he patlent S response to the active ingredient.

A c8ERS0Ad 08w beidam dlesk wis chirgedirder aviseam pfnitrggen with
3)sedithlasbef@inlriRNRF 3B OUY 1669 kyndlserbingy&ali BME (75 mL). To the

| ts
<4001 D503 005 Rl BRAC SR SR 8080 SFRLER, B vos
Stphfaflr fmaafbemtuwpr ébhp ¥diani thneaetivt W6 comiptetd ogages 1 0% iCl added
dﬂlﬁﬁs@% et £ Rbn SORBOTHE QRS nmreuns ExtlReA06H IO Y
CO ri Of convent | onal edlents I n

%ﬁ? “oﬁ}ﬂﬂ s isaTd. wiker ﬁmgéﬂ% The BIOARFRr B Hare dried
(M@ﬁt&kﬁhﬂﬂwomhd&sdﬁaﬂnwm@mnbﬁﬁznaﬂﬂohhﬁﬁu@btnﬁﬁsagﬁwhmhums
dc Al U AL Bl 341 AR1sR SlafS Lk epamount. of

e active ingre IENt commensur bhe i nt ended
dally dosage range to be enploged The pharmaceuti ca

ConiitsE ¢ RS MHelick e e dIres ot Uak- 3287 46} 1156 R and 2,46-
cdlB&lhEI 0QALY The £EkGAPSA HREted LTS O Lﬂel 816. mgf\d% %98 mmol) was

d f h
R Rt g R Rl haT 1 he Whshest §oS Ghoied g
reoetpsul\f@stoﬁlod toR&landsieended ivithtl6% fqorensdfCl. The resulting mixture
w§é*'@{@1%§ﬂeg. %ﬂl%ﬁOfﬁQ Emcﬁ %glrﬁld WAfh WA a'ﬁalbriﬁg P fﬁbA@%%t?th was dried

formof sterjl e 1 nj ect abl e sol utions

Oﬁéwﬁzﬁ&ﬁa@i@@f@% Thesplvgnt wéﬁa?ﬁﬁﬁ% Hacp 19 affesdgaplipw oil
which mag potified39% Sﬁlﬁ:a%bl&ihfrorﬁ%ﬁ@hjf M&tL@g)ﬁiﬂDEfwA@hexane (10:90) to

The term 25 "preparation” or "dosage
rH%qﬂfgﬁ%) g%%%d to include both solid and |iquid

fornulatlons of the active conpound and one skilled
inthe art will appreciate that an active ingredient
can exist in different preparations depending on the
target organ or tissue and on the desired dose and
phar macoki neti c paraneters. The term "excipient" as
used herein refers to a conpound that is useful in
nei ther 30 preparing a pharmaceutical conposition,
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30 parent conmpound. Such salts include: (1) acid
addition salts, forned with inorganic acids such as
hydrochl oric acid, hydrobrom c acid, sulfuric acid,

WOornobs/61e96aci d, phosphoric acid, and the |ike; rarHracomedsiie

wi th organic acids such aseacetic acid, propionic
aci d, hexanoic acid, cyclopentaneproplonlc acid

gl y%? 'p'gc ﬁﬁéﬁmﬁé{ i *g&toalﬁ 'ﬂgsk wa%c éar%e(flrntg R- g» 59.070 mmol)

amdmahviroatTHF (t(&rmb}ami the sfdutum Wm @okgditel)’ @eﬁz Bieccooled
Bhitdn 13 ﬁéﬁéﬂ)@%ﬁﬁﬂ%ﬂﬁ%&&@@ﬂ 29 fgcii @Phﬁmlp&rﬁnﬁm&ulﬁng solution

Sg‘frﬁg lﬁ"g n : e%‘rz‘,‘ gr"g@‘:ogo n{frreé an es x gff %ﬁ}lﬁlogé@d added dropwise
xﬂ}ﬂeyﬂmowyﬂmgwan esiatidroni 08 Camtd phbtm’l mmasmﬁétem mnanmazﬂ, The

t.hal
Aafl: R @sglﬁd?[“n LGl c??gu%}gm o G vas
surge foryantsiddiiend Hopr.2 Tl mixgerevas éﬁéaqed with BiQAsaxg waghed with
vaa@d:rdmd%lrﬁi@ OlRMHOAL Qvaél@héii (N ShgnRKl ﬂI‘[@d@ﬂ Omh@sdﬂﬁ:hdwas removed

i met hyl acetj c aci tertia etic,aci
i 37 1o YRl B nglchd?aaegﬁf ta BETR GRS eh dapaphy cluting
vithdnomyei B d{6R:8) aciftbrd $@k (83Ph) cofPaéa d, stearic acid,
muconi ¢ acid, and the like; or (2) salts formed when

an aghdi-croy s‘bh{?danHf @e?rﬁﬂﬁ l&hflhﬁal&%@(ﬂb 3¢ %Mﬁl) and

er 1s.r .
aﬁ%&f pus YHE @ﬁo gﬁﬁ 499 ﬁ%‘foe% r<§ g %ﬁfedé\ndgw IHFBSHW?LBWB To
tois selaoonl ivasddelsd Wat 086 inomh el OﬂkQBStEg,]?E 79 ueholds The mixture was

SR ARE B BT HEGTERE R 1800 5 20mma)
agided mhmqaétgomw@ a2l fé@teauu@dprrl‘otrogﬁn\m Rdengihhefyeaction .

v@b%m@r&ee A 'he Gnik @R cﬁﬁh&héﬂﬂbt hdamiof bg&ﬂieeum% HCl at RT. The
|nor%an|c cation ferred p [ 1

t
PP P FrQAc At Baed WilrA 2P GAPE SR OAC s
daiedl (Na39dr oelllerddc Theisdyersas hendedare vatyo to afford R-4b as alight
Y%VP@@%EU\A%Q hfedaf ne%&t% GitRGh J‘%ng Rg‘lﬁﬁ IT\BQ lifiGitigl.

acld, tartaric acl citric aC| potaSS|un]
caIC|un1 and nesi um hould e un t oo

t hati€Bp|- Tﬁ’ég{é‘?@ﬁ Be‘%)n@ Ognal- hlefcfé Do |dvs<§ qgocthane
(3@ 1) e TEvd 66,2004, 218 madd) driddteated nerBs°(G ok Qahefhe efixture was

GOILE %oaﬁT %g e%x? gxlﬁl R {Q%éol € 9:?3&@9 11{]1?{,{61% cru&eho%l was re-

sane acl I on sa orm prepar a

dissivestia Riovidedsooled bt @t ancbfniquegus I&#é@@k é’ss adﬂa@.h@hssmmture was
eRPaBUPPRIS DICM hESwashed w%&p.ﬁérsanalb%nam@@ﬁ wah dsiedl {14a,50,),

arrier be one or re subst an a SO

flighed 480 44 SLRT S PROUT HAaSG e ?fﬁgcye@@v P i@?ﬂscm ¢ oil was
phtibed bp$its chouspaemabhyghagentith hdxamdBiCsA c (90:10) to afford 15.0 g
gmﬁﬁggggglves tabl et disintegrating agents, or an

encapsulatlng material. In powders, the carrler

general |y |s a finely divjded solid which

mi xEGRE -wi 3 e eeundgiofton) Vask a@s M%W@o%ﬁeﬁ?e%ﬂ 1R gnmol) and
abablte ESOH! e teeichstdnoeiponaiddgENenal (2)26ig54 111 Matmol )] Water
ARSI CT b3 i PRBE SREESSAAR RIL BFEREG DKo C for
44 VB R- 4de@s ¢CHI§11deb| thabtterogmqouen@ctuwovaa @étengdtthrangh a pad of

CBRiTH" aﬁ{ﬂttﬁe?fﬂ:{é? c@%%&%&‘[@&ﬁ@%@ Tth@q&%%k fﬂ’ﬁate was extracted
al.C pse pec e rmn
%fii?@ a@%iwafheﬂ M@rg‘ﬁﬁ%r@éﬁfmmengb refélrlfrfbﬁ - exUger e dried

ocar(b?az@@@bﬁdlﬁlﬁmhdl ul'lesselveat xIVmNeme‘vetd NGaaxe aﬁ@d@q)ale oil which
butter, and the like. Solid form preparati ons may
contain, in addition to the active 35 conponent,
colorants, flavors, stabilizers, buffers, artificial

and natural sweeteners, dispersants, thickeners,

sol ubilizing agents, and the like. WO

2008/ 019968PCT/ EP2007/ 058116 31 Li qui d

fornmul ations also are suitable for ora

adm ni stration include liquid formulation including
enul si ons, syrups, elixirs, aqueous solutions, and
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30 agents, or coforing agents. Formul ations suitable
for topical administration in the nouth include
| ozenges conprising active agents in a flavored base,

wasggbioysssucr ose and acacia or tragacanth afs(%ﬁﬁ,ﬁ&mbsnﬁ

conprising the active ingrgdient in an inert
such as gelatin and glycerin or sucrose and acaci a;

r|S|n the active ingredient in
Sebsl I{uggﬁléé EMISEE gr%q, gréphy Vigre with hexane/EtOAc (85: 15) to afford 6.0¢g
(3008 LO0RIAGSPCT/ EP2007/ 058116 32 The conpounds of the
present invention nay be formulated for

ad MRSt Y hPRLASuS 0449@%{1 ‘ﬂQJk'Cv?ag chﬁo!acf’w{ﬂ‘i’% ‘g@@N (15 mL)

chas a mxture cerides oroe
t fontaups feapegf tnétﬁogﬁﬁd Tp s a“éﬁurﬁéﬂwdé@th@m&ﬂ)ﬁé (0.083 g,

Gﬁﬁpﬂmsﬁdnﬁﬂﬁt}g&ﬁﬁﬂtl&EYO 0608, 0&2ARRhEY). Die 1%’1‘)&151%'%9 heated to 70°

Y
CooulE, 16 i DRRENAR R d R 5 [ St bOTLuBiell S portion and
sgchgqommued for arrhddiGomb @ d;m dépoofconhm;plroeszé mamng\dﬁdi’tt:mﬂnthe
rﬂi&bhr@ﬂrag &St B Rt fdqkaYidh 'rﬁ]ﬁﬂur«?@ﬁ@n@ﬁe?f\(ﬁ{ A&Ous IO% HCL. The

sarl es, ons, Ccreans, dge past es
"L Lo LG B A AaH theoAmtuhadaract roe washed with wate
and grieci TdrtEtOAC xteat thecﬁﬁedé(N as8 @, ) KROARcrkd THRGoIdEAt Wl removed
PP 3P Hf ﬁﬁ{rﬂ ﬂthﬁgt I;;P%n ?&nvgr?ss d)?fnﬁg@ EY glfg cﬁromatography eluting

i nvent
Wﬁ%ﬁ@ﬁ%ﬁﬁ%@%ﬁﬁﬁ4TKEﬁEm¢&@8%Q§%B@Cé&%ﬁ®n5|ons are

applled directly to the nasal cavity by conventi onal
Bep 8- oV c@xalietia 00 W douad BhRPRTask Php&t xtv& Bltrogb &Y was

SN U T O A o B8 g

nrqsento the hiastiomyestrd wachilded DB 0.4b g Joestsiremibl) followed by 5mlL

d&gﬂizéﬁ Fher. Tk RIBRREA 9@15111’@& l%r 1 W(ﬁ'ﬂgxt ?Edﬂtﬁﬁgus s?legxg%f nitrogen.
T{l F sol uti on or suspensit on. ay,
A SRESs epRs 138%‘1“’@\7@8 cgQded f@)éiaﬁ%ﬂﬂél wgngsd ﬁ@ﬁln@%ﬁqw)us HCL. The

rqaeti@r intgutverdisdired)fos ph a&dlﬂbhﬁm 15 min. TtH@ gfuf@@ ARAURAS s Qtracted

| mul at.e or aeroso
AR ESAIL IS A0 TR LA 2 s
anchidltqred | Theri ﬁﬁ’{;}’enhwsa’nfa@‘md i dmmlasti that drode ackhR- loenpsadndithout

ami fubtheenefmhbliyn.have a small particle size for exanple
of the order of five (5) mcrons or |ess. Such a

article na obt ai ne nown in
P ke A3l S oo P P TR RC! S0 PammoD and
Dph@ fig@.Lé md ihe splugvi dedstirredaindeesisiogtrz &R T abktheisélBtien was

ackll ttkﬁghﬁ RioREk. ?fﬂt g%@ﬁ Fﬁ?ol"flfi JResl] téfﬁerd%graarsgl%{f]e drop of

or, exanp)l e uorone

b M%E %F EREHILBRONEIEA & e, P e R i Feksorabaat rud thimwbdtridreyere
reﬁfov&hi’rbt@aﬂucdﬂo@iﬂodﬁﬂﬁ lca®blgic aS,ﬂdJH 2kt 2888 yel bR RRKIOS ¥hs used in

{ fact ant h
ol R TR MOl B G Tl e control | ed by &

netered valve %5 Alternatlvely t he actlve

pomder for exanpfe a pomder m x of the conpound in a
suiTeed ec-polddelutiba $€ths @rsmleﬂl?l Q&L of $§sGRtedPhRhA Aeetic

.V uch as_hydr.oxy I cellulos and .
oo A R YRR B TR Y GRS i
mmrﬁﬂ%@tlg@ﬂ at RT ahé thegmagresad ithehydidlgsipio fallewed by tlc or hplc.

Wh 1 e c ic
N8 TV D IS B e

[

W FLPRk bage FSHIOAT S e R [ Id fhRayrebonding carbosylic
m@bn1n|stered by neans of an inhaler When desired,

formul ati ons can be prepared with enteric coatings

adapted for sustained or controlled rel ease

adm ni stration of the active ingredient. For exanple,

t he conpounds of the present invention can be

formul ated in transdermal or subcutaneous drug

delivery devices. These delivery systens are

advant ageous when sustai ned rel ease of 35 the



5 injection. The subdermal inplants encapsul ate the
conpound in a lipid soluble nenbrane, e.g., silicone
rubber, or a biodegradable polyner, e.g., polyactic
WOEgH19968 Suitabl e formul ati ons al ong wi t h pCT/EP2007/058116
pharmaceutical carriers, dsluents and expcipients are
described in Renington The Science and Practice of
Ezglr’fmc%lujﬁg &_S)‘f eedéa‘i'l:?d f’%a%ddmtte% %B{aﬁgﬂ*th%%/gmed under an inert
Mnmramladde MﬁH (0eiequivateotsrmfl ali- -feshbuefyl dcrbertatn@ipc
mamcie b I?(?n{rﬂéd’%l Athle %%uem kRfifed muf Gt} &a%hﬁfon cafses and the

fication to provide nunerous atlons
5 Fiop i AoRPISTae %’#"eﬁﬂﬁf‘ﬁ% el w&ﬁo # @roc}!@hwﬁq@@y 50,
5 chhemaoogpplsy.tions of the present invention unstable or
conprom sing their therapeutlc activity. The

nndlflcatlons (salt fornulatlon esterlflcatlon

etc.), which are well within the ordi ndf r in

t he art.FIt is also well wthi nad@ ordi &$I of
the agt o npdi fy, { he rourg af _adm nistratfon and
dosage l nen_ni_a_partlcu conmpound.in ordeg to

ManggR phar macoki netg S~ t he presenjepgonpounds
for ﬁHX|nun1benef|C|aI ef f ect in gatlents 20The term
"t her apelt®i cal Iy e&&gz[lvéﬂaﬁo V4¢ f%ed herein
means an amount required t 5‘$%Euc% synptong of the

di sease in an |ndFV|dgah The st atus of an HIV

i nf ecty@n an n-n tored by n¥& ; ok

(RNA) or TceII _levels. d' h be

adj ust ed —-|V|dual &ggU|re t&l”i neach
ase

particul a That dosage can vacy¥ within w de

limts d 0 umer ous factors such as the
sevemkp¢?§§:o?ng 2 rMgase toske7tfre éi%@ age and

genergl, s Hglt n of the patient; 86Yh r
medi caments ‘Hcﬂh|6ﬁ the patient is being treated,
the route and form of admi nistration and the

pr efepengas 2exdignorentaitabhtdigacontt (Radb
practitioner involved. For oral admnistration, a

10 da' ITX ag ‘?%a&ﬁ:l QJfI @ﬁ}é{ﬁfg’?b ﬁhnl?g&%xa%lf@%%&h 6399 %,] 166

ht per ropria

HHB ? 1&% 3%@%1609?11 tﬁakr pAtIogEt atmpsphx@rewas added NaH
(tﬁﬂ%f)ﬁﬂ[s étsida)j 13y1 do38gendls) daleﬂe/xﬁaﬁtaabﬁ theQerhp a@ﬂlr@b&&b 20° C.

4%/} WEeBur dbiohbeeastl R Phrd “g%‘l“i Rt s added
dmmsuse 24 -taflbagobivahpenmeng (R-6p@akvebawd . Pradurss Inf.o (26 6g, 163 mmole)
15 uaﬁmmesﬁtna@twm ﬁ]anauzgg %ﬁg 1RRPS M ISeﬁ]c?w Qgs(ﬁ%waaa@rmm)

woul d be abo

pe
Upes sg@prletinn Bgthéd‘ﬁgglp§tﬂé"’r wactiog "‘é?5§8 t&Tfes éaeTfafrsolww was
adhledl toled qimal aﬂuu@ry@ﬂ = (RO 113&1) Veeractdd @it FrOA0S29E® mL),

nitiat
B Py A0 fhoa ity ERRLTERN L oo ab sl i
S@ﬁﬂﬂﬁ%hnﬁen@@gﬁrEi@gﬁgP@ﬁ%@ﬁgamﬁﬂdﬁsmnﬁﬂamﬂnonpound
Thereafter, the dosage is increased by small

20 ncmm@@ wumﬂséohteaen oRing @O BL f SEATHAOr 00 | Prﬁ, ) was added this

i,ndi vi d eached One of or r

oo R bl o L 0l b Bl m e e p ¢ B e sovens
e%mbhmutThﬂdmdepmpbmtm@nhaﬂMnﬁmhhd4Dmnﬂ$hwahﬁbmqmmnmﬂywﬁh

d I

R A R D O RS i P PRl ol v
ef fective amount of the conmpounds of the present
invention for a given disease and patient. In

enbodi nents of the invention, the active conpound or

a salt can be adnministered in conbination with

anot her antiviral agent, such as a nucl eoside reverse
transcriptase inhibitor, another non-nucl eoside




[ [ bly in
25The pharmaceutical preparations are preferal _
unit dgsage forms. In such form the preparation is

o . . L i at e
subdi vided into unit doses containing appropria
ibdegs of the active conponent. The unit dosage
W?%?ﬁ?ggﬁgbe a packaged preggration, the pack&§&/EP2007/058116
contai ning discrete quantities of preparation, such
cketed tablets, capsules, and powders in vials

g’?ﬁg{a pirties chonmatngrarther clirtint valthseg € 0¢/e:0a8s HHBrd R-9b as a
galdsib (1 b Rh5) GIREKSyst eesﬁlrpgbgig%p.e itself, or it

0 .
e appropri ate 'nunb of theseln
ool o oP | es and preparations

o RS e op et 1 R RILa 0ABEW GRDD ke Aol

£ordedyior0” Covasvireated Ivadur soylivein eber sdkraide 1k & 06,85 ﬁﬁﬁ%}: eIéh mixture
5 WASSRIFBISH0 hiVE Rt EQfen %—@?ﬁl?ﬁ P %é%? ot ol gra%: a?cﬁé{i éﬁé stijged for 3

limting the scope o e’ I ivent YA¢
%:{lﬁ d'eg}cPP]E] grﬁ %‘quléechﬁ@h ﬂ%‘}é rrgsemis HGly ¢he h@ﬂEﬂfMUﬁAQ’as extracted
2008/ QAOIERRETHETRO0 R EILANIPwiBe LS PRI WindBXRIBlEni phase
. t ci ds .. )
Vo S NUBOE P AR TBE S Rens vty imrraondophesde of
Which wagpyrified v §1Q-R-htymatography eluting with hexanes/EtOAc (9?:10) to

dffoedh ro- 5- cano-heiluoro- hen 1 -acety
K chl o?%g}%xz&w%' 4a. R- F R3a: R= Ostep 4R 4b:R =

R-3b: R=O\kest eP 5R
(—:H%P%E%%@%% %“kﬁﬁ@ew steps & & 5) Rere qEZedRBlas dRcribed in

stepep 85t elghgprepar@tion of R-1 (supra). Hydrolysis of the ester and formation of the
acid chloride (steps 7 & 8) were carried out by the procedures described in steps § & 9 of
the preparation of R-2 which afforded R-7 and R-8.

15 14-Chloro-3-( 3-cyano-5-difluoromethoxy-phenoxy) -2-fluoro-phenyl}-acetic acid
ethyl ester (R-12)

0,Et
HO R step3  F,HCO OR  4epd  pemo
—— —_— e ?
R9D .

CN CN Iy

step 1 [ B-ldz R=H ep3 [ Rl R=CH,OCHL),TMS g1 5 R-152: R1=NO,
, R-13b: R =Ac R-14b: R=1H - R-15b: R! = NH,

step 2 [ Ret3e: R = CH,O(CH,), TMS siep 6 [ R12:RI=C]

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.
20 The reaction was warmed to RT and stirred for 16 h. The volatile materials were removed
in vacuo, and the remaining oil was dissolved in EtOAc, washed with water, 5% HCI
solution, brine and dried (MgSO,). The volatile materials were removed to afford 14.5 g
(86%) of the diacetate. The diacetate (14 g, 64 mmol) was dissolved in 2 mixture of
EtOH (100 mL) and benzene (100 mL) and cooled to 0° C. A solution of KOH (3.6 g, 1
25 equiv) in EtOH was added dropwise. After 1 h, the solution was added to an ice-cold
solution of saturated NH,CI, extracted with ether, and washed with brine. The Et,O
extracts were concentrated and purified by Si0, chromatography eluting with a
hexane/EtOAc gradient (0% to 25% EtOAc) which afforded 10 g of R-13b (889%).
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R1:. R=C0OHstep 9R-2:. R=0 5 step 1 - A 100
m round bottom fl ask was charged under a stream of
nitrogen with 3,5-dichl orobenzonitrile (R3a, 7.0 g,

woQoepegel ) and anhydrous DMF (75 ni). To the
thoxi de (2.26 g, PAA/EPE007/058116

sol ution was added sodi um
mmol ) and resulting solution was stirred further at

RT for When the reaction was conpl ete, aqueous

10% ﬂéﬁ—adg’g %hﬂ?ﬂé’bﬁﬁh%}’)tmeml’ﬂecmgatﬂ(aannlv asis@fuiv) Wagadded to

R P VT et P0Gy n D
LR oA bt el i Carreairson, and o s

rne.
fqtpqagfldé}gafé(ﬁag folietioso | Rhentiumwas selerioy ak diraMed With [0t

i it L A T e
Kn%v&ermegqvgé B vso phihgaer Iti'fﬁpﬂd@bt Waé.dibsglyeddih.afiBture of
vefor (8 mhbag] BEB {3216 1% aliDi dine (4, 109 lrg-gq%;uvg%s g(}lc?ed € mixture
wasHheatsd k%%c a0 bt an(.rig'ls eef{rgcta%gntﬁ gthek d Feqrzanitlayer was

@W%rgﬁ?nd t reacti
it Hshcvapprstorue provilerkeiag (4004) ofets ogd.ed to RT
and quenched with 10% aqueous Ha. The resulting

m X tstepes m@l@dmmz@z Bhq L PAG ARdy Yxaazso?ud%m cgg;szcm (3.69g,

was

a extract
1%@(%{821 ﬁqsg jf ﬂie% g rdg gsé/{ﬁ éml\iad watamdyad )i Fhe solution was
hyated so 1Q9° 41 oo b, @oledtb m oid paediits B sab@s UL d 30 fT, 1.

Thielsbl&i@iod Qs &Hfa@ﬁﬁm@lraarﬂ %"EJ[C? (‘Féa\frmxélghllxaEr{g%%%/ J eexg'ge?mc layer

af f
"”% é?qﬁ)fé“@ Pt gﬂd@dfﬁ% 126 T86 crude preziuepwa; purﬁezwsloz
chyto Wi
mam@grdpmcamm@ Hﬁékt@.ﬁﬁh&ﬂﬁé Gied¥ b (nLS’ '@E%@% 3 OwiBheh afforded

d (100
133 &Rk L0l D ARG (et B d e 551 oot i MoBEH (30 mi),
a%gg.fs idete KoM Qg&@t!(@rttf Hiltvensiadéed( %easluaon 4Ja§ﬁeamai% 50° C for 5
hgmgl stihred GERT |f6r| I@gll ?l?ig%leaﬁ%elﬁéﬂe{x%@ grire §Vaf.§§at6d? s agueous
rekidde 8 ad%b chgees LGV aad yaitest The amgsouh]eyd‘re\ae txteidted with

DQ[M @Dchlﬂnqnhbldeb&xniacm&rmﬁﬁb@%ﬁh Wafe@ BSHBEG: e
A)aqueous Ekﬁ

mieXh Rn%ré’&@ﬁloqw‘«‘i%%%t? cﬂ}a@l & 73:3/@&?30}4 ban

and t he resultlng m x
The m xture was extracted with Et OAc

nal
?%%@ﬂ%&owo -8 ead RaPhiwas darrcd oth by BteQAscodas: déEdrfb@d in
Stf(PI\TaQSmme@mdut)m bERI7e ReddBmSHiM o mg@(ﬁ%@{g?vggh Dtization of

m10|l
thé\é?%% i d)l'é ?ac%menr’rt)af) @-’[V\‘,{’}g gWgO lyes o thi ester and conversion of
theagt FféﬁlEPGAéhl(Oglﬁe 87)Er6tcarrm‘dfcmt ty 10 @o&e&ﬂ?@de@cfnb@d ﬁ@ste 5 6-9 of
thep@pdratiod 8f 250l ution of tert-butyl ethyl malonat
(10 31 g, 54.80 nnDI) and anhydrous NMP (200 ni)
red under ? nltrogen

By arapaohd o T Ca el s T wafly é\@&d (Cas
Reali@veshd ) d|t|onal h

C%IS aryl3g%ﬁiﬁkfﬁ§gP§Q%£ﬁa?ﬂ 9. 80 nnDI) 15 was then
and stirred under

adﬂ?' he reactlon vesse
Fangsp il cetphenexyag-floompbiednel|-athe acid

__Jﬁgﬁlﬁﬁaﬁgb quenched by addi ti on of aqueous 10% HC1
at RT. The m xture was extracted with Et 0OAc and

washed with water and brine. The Et 0Ac was dried
(Na2SO4) and filtered. The sol vent was renoved in
vacua to afford R-4b as a light yellow oil which was
used in the next step w thout any further
purification. 20step 5 - The diester R 4b (24.0 g, ,
50. 117 nmmol ) was di ssol ved in dichloroethane (300 ni)
and TFA (6.29 g,55.13 mmol ) and heated to 75 C for 24
h. The m xture was cooled to RT and sol vent and
excess TFA were renoved in vacua. The crude oi
redi ssol ved in DCM and cooled to 0 C and aqueous
NaHCO3 was added. The m xture was extracted wi th DCM

was
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37 was purified by Si 02 chromatography eluting wth

hexane/ Et 0Ac (85: 15) to afford 6.0 g (87% of R-5a.

step 7 - A 100 nL round bottom flask was charged wth
woansydywss MeCN (15 nmL) under a continuous stRCF&EPR@I7/058116

nitrogen. To this m xture4was added Cu(l1)Cl2 (0.083

g, 5 0.624 mol) and tert-butyl nitrite (0.064 g,

0.624 mol). The m xture was heated to 70 C 30 m n,
To t G _mgLie vwas, astsledR-6ar,( 0.,500 gu0. 624
in a si ¥ por.[_i_oﬁ__andrrlng_c.onu ue
addi tionaf 2 h. Upon consg@hpti onreb st artl

mat eri al S8t he m xture waspcooled to RT anddmr actl on

m x WedRwiMeh aqueous 10% Fl a The xture vvas
ext%tﬁh@ﬁﬁﬁé and t| % corbi ned gRTTACTS*ET &
washed with water 10 and brine. The Et i‘f]rggvﬁ W/Hs
dried (Na2804) and filtered;0Ehe sol ven &-Yefoved
in vacuotoaﬂrd' pbrown oi |l whic

puri f+et—y=Si 02]ich jr apRytéel uting wth
hexane/sE® 0Ac (96:%f &1 afford 0.080 g (76% of R-5b.
step 8 - A oven-driNed 100 niL round bottom fl ask
purged with nitrogen and was charged with R-5b (2.0

g; 5.43 mol) and THF (20 nL) and stirred under a
streamof 15 nitrogen. To the reaction vessel was

dor Srded it offe Baddel B LAl e T Prpmmol) was
atdeiestovely uomolmmmusf R 7e@h ofl 162 tirogeGAS Reg No. 262450-65-7) in

DBFRISHSUP A NARERITRALE, 1070 C A GHEIENGH v

eous he reac 1on m Xxt urevﬁ?a
vafmeg tsuR?@ﬂHaﬁ torddi-rne farred onig ige. Thyenifuigwangstiagicd with

D& (€00 ﬁl@ﬁtaﬁﬂ i driarfit 9}9& vf’d@@raﬁﬁﬂhﬁﬂl M tB(}/!ﬂL}i‘incﬂiz}g)e (50 mL).
Nt c,exyr,aCts were

Bt Hrsd SRt ai Bt 5 e

chivenagogreleh yaebutih gRvith B Ardleckandstgaslitnt 40 t6 20%HOAC) to provide

ﬂpéﬁémré(f e'ngp Toc':l %?utlorfo%f]tglg pmmdl er‘ﬂﬁildtﬁgg 4o %I@de%arﬁ?_n was

a

har ge (

slortdy e é%ﬂ“ﬁ??‘&wrvéﬁéo el “&Hﬂ%mﬁ% Bgtgﬁv gtilRpaterigls were

réthévedab privode Wasnadddornifliphiyy] acdiho (R-AEb, (100206 10 g6).
O 520 mml) dr opw se foIIovved by a single drop of 25

SO| @C (ﬁl O%r}n | orl Jq/gasfaﬁﬁed]to s@ltuggﬂ—of @é%etﬁ%mo 5-

1 ON e were renopve In vacuo to
%myéypaew acesae ot b». 1c1 2didd ol ag DEM £é.) yaflerawiregen

chitbilRd Wes NUS eENHT boRR. Mert! (0828 hiLQO 2WnirhélYtvagiiMed, and the
General .roce

furth f th :
i s R O ke F50S e S bt oy tq fpnaueous
seiuhgﬂl obwaturetet Wal B¥De rafof the tabbBitg teated dDPNeIPImbicetsiadded and
%‘Eé Feide E%—p-gfﬁ STl?edtﬁgQ‘n@ﬂy&%g %ﬁl@ﬁ%ﬂlt Erﬁﬂ: (% mL) and dried
e ul va

nts he react|on m xtur

%’&gﬁﬁp)e&'hétsolmmm TETAQVE rt%gwé,% aorllew gil Hiad Mgt 9@%0&"6@15 THEF (15

nﬂg|ahﬁ\&§d) (ayml). CiOH. Fh C474\REN 1 BembIE aek hddediadd the reaction
eitisesu\l;\lgg HE%T rszhh L&;ﬁ% 8(% lgor? xqrd et%gx? nc?deefiteagop%%at%%g/o aqueous

P@é@@)m@ eddtthe afiftoredvas h@trmdr‘e@pbtﬂﬁcr{é *Gdrhbk ylhegombined

A&t frac WL A00BMAIRACA T ERZ0 917L/) Oa'ééldlfﬁd 3B150,). E%&auon of
sol tion of the carboxylic aci t}gtano
G materigh gprdsd ap A ﬁa’ﬂa\iﬂﬁa%ﬁlﬁgr RietPervRpeluting
v»(uﬂi a3 BrQuichakaret gradivet (v tel1% BrdAd) 1o peaidedtatg (7B@g of R-18.
anhydride, 2 equivalents). The reaction is stirred at
RT until gas evol ution ceases and the reaction is
conpl ete. The solvent is renoved in vacua and the
product purified by Si02 5 chronmatography.
4- Chtoro- 3- (3, 5-di and 4-
chl oro- 3- (3, 5-di cyano- phenoxy) - 2-f | uor o- phenyl |
-acetyl chloride (R-8)



R-6 step 2[9a. R1 CO2-tert-Bu R-9b: RI = H NC CN

step 4 =0". R-1lla: R2 =NO2 R-11b: R2= NH2 step

51Rile. R2 - C1 NC step 6 n RR7: R- OHstep 7 R-8:
WORoes/0@9s8steps 1 & 2 - ethyl PCT/EP2007/058116

2, 3-di fluoro-4-nitrophenykacetate (R-9b) 10To an

ice-cold solution of tert-butyl ethyl ml onate (Alfa

RS2 ha(ilkid Gund SR-ITR! @i T 590, Mool el e

tro
pmqed@zies%secrr@p@m stqr33 of e pzepsraﬁﬁﬁ pé§< niierlectiogi qftﬂaq e group
(siBe4y, @[Eﬁ@tiﬁhblﬁ Bf 1@ |aﬁiﬂ1£,2€91d(ais cEﬁEnt&Q’d:hIdrﬂB (669l ©lakford R-19¢

th | ut
Wit o o Su° o PRF B Rrs G SHES plbaSlot PR,
OCakwood Products Inc.) (26.6g, 163 mmole) 15 in NWP

5 (50 skeh) -whiolwiomedfR- b?m(ﬁﬁ@mghb?i o) 8 Bh bl BWomg, 0.26
b9y REAOT O -m dg»lncm n%epllﬁbm(aqm thﬁie@gﬁfdgkﬁﬁas

the reatlo was,_ age

hssabip 4 Cui 4Buést §ea§%q>ru¥1.v6wea‘fas m 0(P1 JL ﬁeg
aQUéda IO The El0ken (3 oxA06d with,1: Ivm%edleﬁaﬂels (%30 mL), and

th wat er i\/g%ﬁ t
Ceontl:brlﬂe orvgrb rarptzns gé e%knligc HiT éoi‘g%z%‘ﬁ\?\l@%a (ﬁgd (MgSOs,).
10 Thictsbloent wWag eraperatestypnd thegemainingxoessauriRed by gk chromatography

emt§1§ Qlithes: 1 APEYKAAQQradleht @96l tolF586 EADLL) %brdﬂ&ﬁ% 04 87%) of

his solution heated at 40 C for 16 h. The reaction

ture was cooled to RT and the sol vents evapor at ed.
The crude product dissolved in Et0OAc (400 nL), washed
seqbbutalpsid of thw ¢thylastaeoudscoNstHE0o8 o thataeid, chiomile garn beecarried out

agﬁés‘égbédl\{gg‘%gS@rlﬁﬂ?é/ﬁgﬁﬁr%&gofﬁ[ﬂe residual oil was

15 [3-(3-Bromo-3-cvano-phenoxy)-4-chloro-2-fluoro-phenvl ] -acefic acid ethyl ester
{R-20c¢)
()Me
R- b NC fj/xco -
step 3 step 4
t 1 : R-21a: R=DBr RrR-22 _ : R= "_.
step : R-21b: R = CHO step 5 i'__.,R 20a: R B, R = NO,
step2 [ R21¢: R=CN step 6 [y, - 20b: KT~ Br, RY=NH,

R-20c: R'=Br, R" =Cl
step 7 [ R-20¢: R =FL R"=Cl

- 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 EO (20 mlL)

20 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
NH;Cl, and extracted with ether. The organic phase was washed with brine and dried
(MgSQy,), filtered and evaporated to afford 0.80 g (98%) of R-21b.

step 2 - A solution of the aldehyde R-21b (12.0 g, 56 mmol), NH;OH.HCL (19.4 g, 5
25 equiv), EtOH (100 mL) and pyridine {10 mL) was heated to 65° C for 16 h. The mixture
was cooled to RT, and partitioned between 50% EtOAc/hexanes and water. The organic
layer was washed with brine and dried (MgSO4). The volatile materials were evaporated
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WD 2008/ 019968PCT/ EP2007/ 058116 39 purified by Si02
chromat ography eluting with 5% Et O0Ac/ hexanes to
afford R9b as a golden oil (11.99) (30% which

wocngsdiadesi zes upon sitting. step 3 - A F@MAB2007/058116

of anhydrous THF (100 nlL) 4and R-10 (10.00 g, 69.38
mol ) cooled to 0 C was treated with sodi um

th %ngfdblgt£%¢9qgo6 OF ﬁ4 x?'hB 7’@11§ s erﬁl '%5%5 %%&V@Xtaggly%rgus 10xane

(ﬂr%m)L) m“spm@mﬁém SteapivedTiorolBion waFkeoled el (e i Fvdd 15 mL,
kxegl adMell mnh%%{e ﬁﬂﬁﬁ%%sﬁgbwe%ﬁ\ﬁagﬁ %TT ﬁ{e§5§1§§ﬁ2«as

ex

s\tzbfrFﬂ Cﬂﬁnm%war%? R0 Egll%é é@'ﬁl@x‘blﬁf’a‘%s ‘Wﬁ@ de P"e“an added

c@fdﬁﬂ&@ékea\m&m‘ Tht etierdre Wisexaodtabnith W ratahechbrlined organic

BRI L P s

a(lé@mm}at%to ésf Qaila Ao 8% of R-1la.
I ntroduction of the chloro substituent (steps 4 & 5)
Wer gtepar- mlﬁgdmus célidide s i rﬁEﬂwdtsl’hd&éthl@Sa cﬁ? &ask @htaidifg R-21c

ARl sttt gl llon 6 i3 fapisalddGndst lgen v
lé@ r¢ pednight C@glect we'brand @duredsnidesdes doblll MitLEt spbigticdh. &he
n$xQfre WRERLHEPALAKI:0M B0 Ry el GH uabt, %a@?éﬂi Vﬁﬂ? waffl and dried

Chl or 0-.3- 3- I
@gpw &}‘E‘EGIHB‘?FE’%’&&‘ECF&&’%M_ i?ﬁ;sﬁfﬁ%?%?eé @h 12)  ONCN R
13a. R- Hstep 1la 14a. R = CH2Q( CHATMS step 5R- 15a:
t - - ONGRerRatkBinf tR: pAGoERE) VAR R9b:(st) £HvstceRicdRulBetheR
%gd T 1
proc (2, % %Q%%Je’ao tﬁ%é Efparjhlgﬂ- of 15'7 %{ed%lgg ?ﬂ‘t Srhﬁg gflbup

- Acetic an

(slen b Fleﬁoteﬁﬁw qf3he e@edghsmerﬁﬁtﬁlb)’ chierig hsjetr @JQ afford R-20c
woyH dahtiddieout 69 tHELproccdiat@dkstibed iCsiepyh Bldanémhbefrephdaton of R-2.

nitrogen. 20 The reaction was warned to RT and

C acﬁm t¥Lel ester

(Etwﬂbwawmsm?é@i ﬁm)mrby\/tma‘én a %FH@mUQo loEiR: 28a withy Pd&rphal.,
DIBAEGT (MY mum@ eleﬂghﬁh& |58 BE Pﬁle@dﬁ’i@ HEscHBAPY:QHe t O

afford 14, 5 ) ‘of the diacetate. The diacetate

Pf?ﬁ”é‘“@ﬂ&ﬂ%?”f‘\ias di ssolved in a mixture of EWE

(100 nL) and benzene (100 nL) and cooled to 0 C. A
L ) g1 h & (FLA 11 -NOE 5 _A,f.‘ , CLO.E

2 h ether, and washed with brine. The Et 20 extracts
wer e concentrat ed and purified by Si02 chromatography
K28/ Et OAc gradient (0%to 25%
‘:glﬂg:ggtﬁfRRNH}b (88%. WO
RlBaAD-pr

A 150 mL three-neck round bottom flask was charged with MeCN (50 mL), CuBr;
(2.8 g, 12.61 mmol} and #-butyl nitrite (1.4 g, 13.76 mmol), degassed and maintained
under an Ar atmosphere and heated to 70° C. To the mixture was added dropwise a
solution of R-5a (4.0 g, 11.47 mmol) dissolved MeCN (20 mL). The reaction mixture was
stirred at 70° C for 4 h and then cooled to 0° C. The reaction was quenched by addition of
10 % HCI (30 mL) and extracted with EtOAc. The combined extracts were sequentially
washed with 10% HCI and brine. The organic extract was dried (Na;SQy), filtered and
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step 2 - (2-Trinethylsilyl-ethoxy)-nmethyl-chloride
(2.2 nmL, 1.1 equiv) was added to a solution of the
R-13b (2.0 g, 11.3 nmol) and DIPEA (2.4 nm, 1.2

woegesiordssen DCM (50 nlL) cooled to 0 C. The solpgatiiEPRoom@ss1ic

warnmed to RT, stirred for 446 h, and poured into a
saturated NaHCO3 sol ut| on The aqueous sol ution was

Xt f auclt SStvel Wtﬁtqrrélal%)%({ n Vaato ot\nrt]e?d letc:(,iéﬂrb i vgﬁlgh % Al lf“ﬂéd by Si0,

rac S Wa r ne

AMISOHApITRUET DSty B BB affoubb b6 @m%t pER-234.

ks Iyias e PRAdYGE ﬂy\ﬁﬁ: ﬁb&aﬁtevc{[e?%ﬁ@cll_glo (%3 % e%aﬁiyle 1 afforded

t%\%%ﬁ%{’f}’&ﬁ)ég&%ngg’gg TThe m xture was stirred for 2 h

aci d|f|ed to pH 5 and extracted W|th ether The
a\3e Qs h A : ptigtagid ethyl ester (R-24)

2 %}’é%ro% g ﬁ%%&@mafc%sn o Reldfo asltézrpogd 3 tep 6 of the

ui v)
PEFATALH P! B¢ a@édlﬁovet@g@% thye aAmea at%tsplwﬂ_t}get yh beprgine as
d8scBBedT®IR)}23aDMF (32 nL) and water (2 nlL). The
sol ution was heated to 100 C for 2 h, cooled to RT,

D v P A ‘.
_ﬂﬁkﬁlﬁiléhd the organl c Iayer was vvashed with brine
and dried (I\/gSO4) The crude product was purlfl ed by
0 .

Si 02 15Behrege ograpH&r Ol wi t NG Bithexa OoH

gr adi ent @ O;@hlth—affor . 1.*83—?(7

. e diﬁ‘t‘fp rome Hyl éthér R 14B i

di ssol ved i® MeOH (30 mLfHC%nd 5.6 nL & al1.0M 2

soI %te# f RHG: Rwals adde®-28The (& 14- oR-29 8 &kt ed R0
R2TmRt-@¥érred at RT BRAD: Ryd-HE,

voI atile materials were evaporat ed and t he aqueous

reside ‘é!@s%hﬁ%‘htdftR' %Q@A@ C?WEL@Q 1@@/'59 M@étﬁ&( dif¥valent) and

er was extracte

Dé\gﬁtafet?e?alrréﬁw%tetget Wedea %h@ﬂowfm ahﬁifer hgFefade ﬁd@ents were
rdihi€vedGh akdub endriie didleSpav@tich el HIRMEH E1,0 avdGki@er! The organic

fford 7 (4 R-14Db. Cond
Al N ARl P R o padip htded and

emc&ﬂxb@chfﬁondgt?é'b 3 of the preparat| on of R-7.
Reductl on of the nitro group (step 5), diazotization

5 zUT% aasmlﬁienewd ibBb Q@m@tmdl)/ar@mnﬁfr&@ﬁs ESOEP L) cooled

E?d /Si S hhe e%t er a[gld conag %g of 25 t 38 ]
‘*%E’ 8 r&E”ieguﬁ‘ PGP REPRP R 45 PW{pe Py 30 min n
BpLodédtr[Ie()de&z:mbbéde}mxems G'he yalowtshimtion eaastatddon -78° C for

20 iRk Fo ok r%u%ﬁq‘ll ?grgiadgéh'd?%ﬁ%%eddrﬁbmﬁ %l@jﬁl‘? 12488 3mmol)

reare in sim I on_ex
Oﬁercly'?a‘w@-aedrtet t%%gﬂnﬁﬁeﬁé R (78RS el mudbelory dpggokmg loyh was
réiﬁ@veﬁ%ﬁﬂ ftl?d’ke@dt@ﬁ?ﬂ@t&re&o]x@m %048@ bﬁfr@ﬂ Brin.; iTEe reaction vessel
anor i fluoro eno en
GePacehgr Gerdy Fn 0% PGty BETon gred o
apfceBbBIrsatur&ed aqumus)NHaCnsothndéDQJmm nThaorPENg 1ap@ whas separated
a.%ﬁte)aq‘ﬁ@uﬁl[ %ﬂ%%ﬁ&%ﬁct‘:@mﬂh%@%@”Tlﬁréc;:{éfdjcﬁéac(@wée Hvashed

rous

WBtW(t%dm% <1\%%CHF éﬁ‘ﬁt—fﬁo aeé@é@qteﬂgtoa b o, ishanligified on

sanding ORe wade prodatied fueifikd by S10.fchRindtOgrapghytelutandvith a
HBEHERLRTE R BE 18, Tiatoie s exgracted w th oo

e organic Iayer was washed with 1120
(50 mL) and brine (50 inL). The solvents were
evapsP At &danaiieg of ReZ leriiord Rg9aiias searedrmtivithedn(6)7)2,
P18 QRATOGF Mh\écrﬂiddtﬂl@@ Wiof the rﬁia.@a%ﬁ RAWESupra)
gr adﬁgm) (0% to 20% Et 0Ac) o pr 031 e the desi redp
phenol. To a solution of this phenol in pyridine (10
m.) under argon was slowy added acetic anhydride
(0.6 nL, 6.33 mpl). After 2 h, the volatile
materials were renoved to provide
3- brono-5-fornyl - phenyl acetate (R 17b, 1.02 g, 40
96) . - DAST (1.02 nL, 7.69 mmol) was added
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15 m xture was stirred for 16 h. The reaction m xture

was then added slowy to an aqueous sol ution of
saturated NaHCO3. After the bubbling ceased, DCM (50

waotjosewsadded and the | ayers were separat ed'PE’?ﬁPZGG'g&SSIlG
dari

organic | ayer was washed w4 h brine (30 nL) an
(MgSH). The sol vent was renpved to provide a yell ow

il th [ | ved of THF (15 nmL d H20 (4 nlL).
0 oreiioh- PA5T D D0l Bishinonoy) wisd dattiec saitdion RER 29 (15.1 5 o1
meladi :McchD 2B (HOR ) eon@sed ih & b_ﬂ&(&ﬁﬁég@@un@eﬁﬁrﬁ@h EtOH
e ropw.se to 5% agueou
B b b B S B Fresetas St o L P oAb ranction
xedereias theprglded pbivhdd anrgemeins sdlniaet sfoasrarat NaMashesier the
batibhing afeale30DIM) (508A8) Wis Bded &{Q}S(Qé‘ﬁyeﬁ%?&&g%'aga He

he .vpl atil e terials afforded an o

Sart Pl by st bar GOl SFid (Mgt Rnalvent was

E?Mhmr@f adoddnat wiDS6rifed B UnERMSBIO! ehrBmMizfBhies eluting

Al it (o 100 B0 S nafTont R g o e solid

phenol R-18 wi -9b (step 3) was carried out by the

pr oé@&t?r'eﬁtfég : }bltfgeff 'rl‘né%ﬂé% dgmgthyiates ippeplatiat pb#8% hqueous

?ﬂ‘dﬂdw Hx ledatedhe 120°Q @niﬂrc@ﬁq@th(ylﬁdttiﬁg WA %01‘%@1&6- Removal of

ARt - on e _anine | nmen

cﬁll orrd ?&t?%ég%?ew&éma aft%fraﬁlag?q}g[c?‘%%é&g%%@ri ed out by

the prqcedure described in steps 6 and 7 of the

pr eﬁgh“g?lfséﬂofb?f B:26 and Bt Byws carrgdsoilt by themprefedite HOeribed in step

3(of Bire pregparddch 0L) ReReiBh %hﬂﬁ]rﬂt{r@%ro@g%s ie&) og%m;_:‘le ibed in
I and zinc c ide (122 ng, .1 0 m’rgﬁln_ g

ST ot A i U0 Db fatian s divelarespend O the s NS

bremise iven carried oneaswesribedfce ®-23a tRTffarRagdded to 2 M

aqueous NH4OH. The solution was extracted with 1:1

Et OAc/hexrpesS-& 9. ul nbj.ned organi,c ,

d‘%_r qlgti ons merevan/aéf?g%dv%?%ﬂ%l% %gﬁ (;(tﬁgu r?lﬁ‘)%?aauc%ﬁ&f—‘fiégm—e@
l@g X4) 10 The sol vent was evaporated, and the

remai ning oil was purified_by Si02 chronmatography

eluting with an&E:t 0Ac/ hexahes{§rEdi ent (0% 10 25%

Et 0OAC) to provi of (Rt i3fRfo
Hydrol ysis of the !a‘?‘ r and conversRantt o the
carried out as dgsgrihed in
?z;%{k &4

acid chloride can b
steps 8-9 of the préparation of R 2.
3-Bronmp-5-co-Inro- hen 1 -acetic acid ethyl ester r

Wgzq 'i(g )é;;%ce -co:IZd sl%ilv;:;uo§%& (i%ﬁﬂ%gsiéﬁllf, Ig(d .fﬁ’%lg gdo(lg—g,-%ﬁgl mmol)

5 if e g & . }_—g 1 lgli(,ﬂu?ge T agioggnigture was
allowed to warm to RT. A solution of R-23a (1.0 g 2.42 mmol) was added followed by
dimethyl zinc (1M in THF, 4.240 mmol). The reaction was heated to 65° C for 4 h, cooled
to RT and quenched with aqueous NH,ClL. The resulting mixture was extracted with
EtOAc and washed sequentially with NH,Cl and brine. The EtOAc extract was dried
(Na;SOy), filtered and the volatile solvent removed in vacuo to yield a dark brown oil that
was purified by §i0; chromatography eluting with hexane/EtOAc (95:5) to afford 0.50 g
(59%) of R-31.

[3-(3-Cyano-5-difluoromethyl-phenoxy)-2-fluoro -4-methvl-phenvi|-acetic acid

ethyl ester (R-33) was prepared from R-25 using the procedure described above for R-31.
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R-20c: R =Br, RR = O step 7 120d: R = E, R =d
step 1 - n-BuLi (2.6 nL of a 1.6 Msolution, 1.1

equi v) was added slowy to a solution of the R-2la

wd 200801m9683. 8 nmol , CAS Reg. No. 74137-36-3) ipctEQ07/058116
(20 mL) 20 cooled to -78 Geunder an N2 at nosphere.

The solution was stirred for 45 mn, and DVF was

CIIQXY cloyl-phe & e
) s Preﬁh@d(ﬁmgaﬂrlﬂ lph@szhe msedmsﬁmckﬂwdtalboba“ﬁonﬁ Hnd _
dried (MySA), filtered and evaporated to afford 0.80

- 12. , ‘ .
&fﬁ]’o‘j ( lﬂ%)u PYTCEU %dfsmb%ﬂu)% T Rl cresat digthylzine
Wo 6&Unfphace bbdimetHikgnai Xt ure was cool ed to RT, and
partitioned between 50% Et 0Ac/ hexanes and water. The

or Q%i 63 3-BYSin BB BN M- b i BEd Bﬁerﬁrngacg{l& £ ethVL esler (R-36)

v%él\/g Th& volTatiTe materiars wWer e evapor at e
DTSSR R o 059 AoScrbecibr B o choent digthylzinc was

&V plak of henakylmac This material was dissolved in
anhydrous di oxane (100 nL) and pyridine (26 n., 6
: ad, )

gﬁamt_@'d F@V) Wﬁﬁéf@éﬂeétﬁioﬁnR@éSlsg%lthfr pcedore Qesgnbedrfdr R-31 except

cﬂalﬁ ¢ s §9d tn plAke JF dimethiiGing] Xt ure was cooled to RT
added 5 carefully to ice vvater The m xture was

eXt Z? gva%%lod'o Sh ~YRIg V\é)thsrlloxy?lqe ropglnzgﬂ ll%ngx Thgi)égucsaad ethyl

edﬁlg@hﬁ%) | ayer was dried (MySO4) and evaporat ed to
afford 10.4 g 90% of R-21c, step 3 - Anhydrous
coII|d|ne(1 L) vvas addedtoadryflask

contCH ReP4tR+Bf19.6 g, 3
equi v) i on \7vas heat ed R4 Rréfedfit o 10
150 C o gh cool ed to Ff?P Sotled—cOt an ice
cold 1 pHCl solutlon The m xture was extracted wth

a 1:1 Et0Ac/ hexanes sol uti on, vvashed wth water, and

dried A tion f or ded 8 7

( 89%%P inng Iut’%ﬁgm 8 5?5’ b%éﬁ%ﬁ 3323%%3 i+ 19" equiv
arl ghudpst Epmd) wassdded rtmbla;zlvmmtmtiyl 6Bhenlpl d@eqditf @a syringe and the
s8188&K {vlé’@xgﬂh:&’dsfﬁte@ h %}greaﬁgn Wag g&{l&f “ﬂoq{%é}rd I%uZed into saturated

Reduct.i on e nit rou

aqHRYD N ot HhEHRCIER R AR agasy] lrse mapwaghpd with H,O and
beihé; dried eMgSQ)@thﬁ)eviIQ)rz&fad ahd rBulkRe o‘i‘@z[sﬁ ‘tﬁ@xﬁrﬁ QR K uBYied by

S%?;:c% g%ﬁf)l%%ge oy l%he Elc(SlAc%Be)Pane gg;aglent (0 to 25$/o tOAc) to afford

O-Mg@ﬁ%}cf&‘l'és cyano 5- et hyl - phenoxy) - 2- f | uor o- phenyl
| -acetic acid ethyl ester (R-20d) was prepared from

by gtépeat DR@hyd e’EHEIF réﬂ} Q0 (@8 nﬁ) 208 soMdt @HR@%?R@ Cofbined
['zinc utilizi
?z;fte e&“maaﬁ% fﬂilfg OtOhg %t%%"é‘ﬁf‘ér(ét 1y 0GR was added in
préntlnﬁs' ayd stidreBrfonbh 3FH(e3:tledn laan Basalechesrdamo albed of KOH and
maﬁﬁzﬁflé(fat%@ gfjlr?%&égra?esﬁagﬁ ester % 40 (0 4 f 4 mmol) dl(OAc)Z

uor o-
O %EQ p%e%Y)dve(erggﬁyed in Etgo {10 mL) and DCM (5 mL) and cooled to 0° C.

The decanted ethereal solution of diazomethane was added to this mixture and stirred for
3 h. The solution was filtered through CELITE" and SiO, and concentrated to afford 0.40
& (95%) of R-41.
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25A 150 nL three-neck round bottom fl ask was charged
with MeCN (50 nL), CuBr2 (2.8 g, 12.61 mmol) and
t-butyl nitrite (1.4 g, 13.76 nmol), degassed and

wormaésntiggeted under an Ar at nosphere and heat e®CIEPZO7E58116

To the m xture was added d7opwi se a solution of 12-5a
(4.0 g, 11.47 mol) dissolved MeCN (20 nL). The

. o : L
ool Bif T e Rblo) LG Rhrdkll . ik By Ateh O ety
egier Go41a) v prepared enptppoushidxespt faldt wemar 1-h3-Erlope >-crine-
;ﬁ@ﬂ&&mmm@ﬁ@ﬂ@ﬁw&ea@@@ﬂh@ms{eaklkmmsm@ed/\ﬂgtﬂmc&@?@-2_4.

FI Cl and brine. e organic extract was drie
f : '

renmoved in vacuo to yield bl ack oi |l which was
purifi®d by Si02 chr t ography eguting wth
hexa F0Ac KB5: 5) _' * g "5 g (52.8 0
R- 23 dr GTYSTSof t he e ster—b'g—rhe
descri bed"in %ﬁPép 8 of eprr%le 1 af f¥Pded thg
car box§| ic acid R-23b. 514-Brono-3-(3

5-di_ cyang- phenoxy) - 2- fdpsor o- phenyl | -acetic acid 3
stsp h %ﬁ’é?{_ = Vap—prepared oo MRS %ya‘_R:CHZCH‘CHZ
sied iRoﬁc:ql»}:Ru@g nitr -?—ﬂ@s%r OBed in step B*BRT HELCOH

stor & e otuRrbm-ag dr 4208 T 2¥¢i on of the anine
and di spl acenent with brom ne as described for R-23a.
4-Brom- 3:-3-C ano-? df f 1 uor onet i

- aci dd et hyl .

est &¥P (R Lpg)solution of di-isggRgppyjamin ?%%IIH i @%gﬁl-@@?ﬁ in THE
(6@ABLRawledNo 78 43mdbrhath}ainddaiar 4 1V, eanuisphdre mt) adided over a 15

DIVE j.r Y, Laht r .
i pelffA S B gy PO LB ol oty L8 LBERRGH Sl vas
stitied fas S0 anie apdBt Ct ifonedusef Reén (420, 2 Ogab-4p7 mphand
BlogaRh b RilRRaQ 80 vas,, Washed Mhndi Veadded Wl Qte viiich
i S BSOS BN PR S i -
7660 fgy, 1 9. DR5Gadtioh)wandezhhy dr-G85C By 20tiidn b 1 d0Eed diloted
PR TR A ghERE %“’%%ﬁfed;%%“%? RS fitared
ape thfeagaprnys Phawevaerireiedsoity M IRE (WBQ mdp i Fhegprabinedrgrggnic
ek@icts2erd @ritd (MgJ0,)! fl€eréadd the Bolfinkd dhforwRs taatiad 118 g (100%)

TROPY.S8 WY Gl (19 L, 248.2 mol )

step 2 - To neat Br, (76.9 mL, 1.50 mol) cooled to 0° C in an ice bath was added
portion wise solid R-43b (126.23 g, 0.500 mol) while maintaining the internal
temperature between 20-45° C (caution: exothermic!). The reaction mixture was stirred
at 58° C for 2 h. After 1 h of this period had elapsed additional bronrine (45.48 g) was
added and the addition funnel was rinse with cyclohexane (10 mL). The reaction mixture
was cooled to 0° C and slowly poured into ice-cold saturated NaHSOj3 solution. After the
addition the resulting mixture was saturated with solid NaCl, extracted with MTBE (500
mL and 200 mL), dried (MgSQO,) and concentrated in vacuo to afford 191 g of R-43c.
The reaction mixture was distilled at ca. 60 mbar which afforded 161.53 g of colorless
liguid which boiled at 110° C and contained about 11% of the monobromo derivative.
The product was redistilled through a bubble ball column at ca. 50 mbar which afforded
141.3 (78.5%) of R-43c with a boiling point of 93-94° C which was >99.6 pure.
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over 15 mn and the reaction stirred at -78 C for 10
mn before the cooling bath was renoved and the
reaction allowed to warmto -30 C over 30 nmin The

worsatiper vessel was placed in an ice-water [pattepard/os8i16

warmed to -10 C. The m xtugse was slowy added to an
ice cold saturat ed aqueous NH4C1l solution (400 ni).

The a Was e

phasée SE%pt% h:plr e extn r élfcst0 %r%\/\ﬁ L?(Elt %MQ&LI% 4%%% %76 mmol)
v driad tedandish aasire avithi a eahgrreor 1¢miedlq ﬂzg@on;ohd under a N,
aftrlrlb§p%51%qlt aspc @zxmeass%dpmg@f(ﬁﬁg FhLAN07 dnnd¥li B0 solution in THEF)
R R R R T S oo |

hexane/ Et OAc gradient (3 to 5% Et0Ac) to afford R 28.

st effo3 soluBpanaRi4da (029 RI280 trongf inoFHF (2 120hatwdg’ C was added the

GBI Lg@J,ItSOMtltOH gg(n(;ll\blg rnr?igl A YE lﬁh[?ﬁﬂ(agli ra@tQ %a%lrﬁéned the

escr reparatlon

R- 16
rexstipr éempevwwé@bwof@g 68 ﬁm%mmﬂ! 26 3@50 -30° C fey &p then
Warme®RAST® CFdr Hadtlitiorhl 9 hmfhe kéacﬁi\ﬁﬁmadﬂlﬂe @vab Godded to -30° C and

LGB R teNigrs 1 o el IO P b e 2 e
stlﬁﬂ@k@ﬁtﬂ&ued(f91235 a5 twaid Sadd éfhe aaadtlctrh@vmmtvw gowwad into 1M
3501 Eﬁiﬂltcé %d 8 rBultdyenixas | tewamnfmaeea twaﬁ sHRS Nbpihadsed
0. an aqueous _solution O a
em%?ff/ i M5 BE piheicrgrbieed e&@a@%ﬁrﬂe @5&1'\5 % and
cafigkactant th tde@o kaybord 2098w af Atdad as :T hhltemdnl c
I ayer was washed with brine (30 nL) and dried

g&?)ﬂl TErhesoﬁfE }490@%1 %ﬁ%tw% %g@g%rftﬁ 2%5 Hﬂ(?n butyl nitrile was

purl

aéﬁ?ddﬁé@‘éﬁi ﬁpﬁr é@eémﬁp% giviprvahered ek kids b when the
rﬁcﬁﬂﬂl @;Eﬁeal(ea%ﬁ'@lel@% E/BACThE Raafdhahitndre #90coasedandipiotifed into

B0l drenqar ok SRR T DSBS 0SS, PR B o e
lgleacerdrattiD o reatydas worciZGe® ainld intedierdridyal ertg they waldssof the

u%g&%;%} %hmﬁwyﬁﬂter&i aﬁ(@l@ghw %ﬁ%@ ahl hi-Q8. Nhe filtrate was

tween, wat er an
THWFERS B e Hre @315%" n 1 %IPM 6ampeaaf%t%0kwas
tptfeed wite hdese ahd Gtleled. Shemotheatighdtevpreepatatd anl the residue

gég(} ﬁgg d{lr%pr%a% %Ighg’f ﬁ#&%l%%éé?ﬁg%?@)&%ﬁgﬁ )g ﬂ%tprgcsfuct was
tiiugated wzthﬁ%rﬁlmmi ahdspishekwihhexghesdnd thi produdiitagtias

BABMA%0 m&dqaﬁrgg(%@%%hzaﬁadescrl bed for R-23a to
afford R- 25 Chl or O-5-¢c ano- hen' acetic add

gt h %%ﬁé)( 8%(1% )a deagg (gt%d%lloﬁﬂfol d oI ut| og stirred

aa@"dédHDﬂng«m pdrr(n@dé) (l(lZZ%n& Ko n*mmlsm%ﬂt W:arthafrnaddod dmm)lse to the

réfelzﬁoﬁ gash 5119&‘%{!}}8@%% & hvx@& akd gwaqcé tili gwaeetﬁzad%mpm
ution o

fol | owed, by dlnethyl 2|nc

The TPéaet8R ohBsH A et @Sfeﬁg qu?%g (30 ﬁl,L% i 0% & g added

&indOg (ENEshe d 182 hn’ﬁdlléﬁ&lﬂné\ﬂ‘dhﬁnsmﬂfh&s ndded|dropvgse at 0° C the

I‘é‘gﬁbﬁgg [ é{%@ﬁ 2,35_{ ﬁﬁ{ﬁai@% an dgk(?ﬁoe MH{Q@E‘F‘SX ate

rm@om mm;tare%aS(cmaiz@@n@ Canddélireed “aﬁlobrtIWearxﬁowﬂFheé WIth aqueous
189G 68~ m HBIEKE Ahe Ges\ﬁﬁﬁw}ni}{%r&’ walb etacda Wﬁhhﬁ@Mﬁhn@lvlrashed with

t hat ri d hr orrato aph el uti
R TR BAh  GE g i sl G0 P b toge e gdlow Solia
which was purified by Si0, chromatography eluting with hexane/EtOAc (92:8) to afford
1.8 g (94%) of R-44b. |



10

15

20

25

30

WO 2008/ 019968PCT/ EP2007/ 058116 46
[ 3- (3, 5- Di cyano- phenoxy) - 2- f'| uor o- 4- net hyl - phenyl |
-acetic acid ethyl ester (R34) was prepared from

woRo@b1msBNg the procedure described above forCRAEPL007/058116

13- (3- Chl or 0- 5- cyano- phenaxy) - 4- et hy1- 2-f | uor o- phenyl
I acetic aC|d ethyl ester (R-32) was prepared from
23 U | ng escribed e
dl o tsﬁyl%z ?utfc)) %{b (nld& 28 OIPOIE D&ESJIS m)ig v\paé adcgpd
Gie@)c(%mﬁcg lflhéfhmmoi) etheI G_fD i74 4 acdelbonmel)d Téff PEACLIEMRLBE was

si’iﬁr%d Q{@e ar 81 K OWHRn RE4MSH AT oh AN %@%ﬁn desiard Wadooled to

lﬁoqﬂgt sp%qeﬁ g?&glredéx(?rta?t%é %vll Et\(l\)%% arlfg ﬁlﬁ combme% extracfts washed with

whler(a3d dyian o11he BHCIAcuass dimedl iy b Sphe fberyd add einyriirRed inwacuo to

L h - 3 ..
oo SROIE RS R S8l AR e,
PRnﬁiatmeept di et hyl zi nc was used in pI ace of
di met hyl zi nc.

[ 3- (St%i Ghl08:9-156 e)anand Benexyyaspueied Q@tﬂlﬁﬁ&dgeﬁ-aﬁﬂ ldﬁ:[r@cdpwﬂil R-

4!:ice ghgtg erbhc Q%%ggngixgéus( ﬁﬁggio I(nB}la@%f n%t}r Was coo‘f&[ 0 -20°C
aRd @ RFBYd of Bo-28MgCl.ICL (6. &y, \5)40am1 i @r@, geeteprB) was added

&89?{1%9 gﬁ% ane{c{uQig wé% é’dur%ls;)ﬂgﬁaf a}al(a@ r%tg e Ga!)fr(‘ﬂg 3 s&l%ﬁ@ﬁl B #ACNITECT (0.100
86‘?10 i i L5 beret et anh e é‘&ln?"ﬁ]taé %ﬂa?‘u 11;% {Big misture
vag dédidsa INHKGIniden(d. 08 1 9.a&iraol) whd theE:hﬂt%@e stil'-l‘bel for gaadditional 2 h.
ARSSBS LA Dl AL SR o
BQAE ﬁnc&eﬂaﬁryd 2ith 7202 aph bomat Soe @mayts alerr drivg (Wag¥Psy filtered and
%%h@%s@@ﬁlogé@&'v%mo t()leél@a %@PM@A&)@ chRlcHrbDlcHwhs gﬂﬂﬁed by
42

'S?Qa% Oﬁ’@}’ vé?%aug@mﬂa%ﬁa% /Zﬁé%f %;} 5&@%& %Fe@%%

Erl enneyer flask and cooled to O C. Nitrosourea
(1. 1&g8 -1® eglitioh ofRs4Zad 8480 g PémunohsEtedd (2 miln)r MdCN (2
nfl terg@m%%d&eax@mﬂgmwéw&ms &@R@g(@ém g, 0.006

mal' nt ai ned at th a separate
n@@tﬂér Veheack- {8 vasgongimet, FRedirydegnirtusg (N@fAﬁ‘)tezeft 6”’@‘14_9 apad of
C%LL@BE ‘e quihed lv\m%r?O@lc aié@ H@mﬁm@tmo& Msﬂl‘é’s)ﬂemdag}ixat\ﬂv{ﬂ!ﬁbnne,
] o) e 0
d(r)lfegl &lﬁ ﬁ)EI';ﬂ efred dan ega%odateg%? gac%ﬁ% gfgorgbrbgb @5 /3 t‘f B 42%&5 a

ane m XxXtu

- yElbrw ®lid whiihewssghleani onn i@ Af iapd weshgd Mﬂhchﬂ - € Friqryas dried

(R’ﬁ%og') 041 @de £ ONQDIE AL ERoRldl iRk e -14 91691 %2208 Pfellow solid
2008/ 019968PCT/ EP2007/ 058116 47

<?§9Q% or o- 5- cyano- phenoxy) - 4- cycl opr opyl- 2-f | uor o-
phenyl] -acetic acid ethyl ester (R-4la) was prepared
anal [ 6@{6153]D3cyawcﬁmnom J-AubrootrmeBadx3-phh0f-ecchic agid 1R-45) and [3-

(%’ g?&g%xi/lhf%o%xﬁ ﬁP}?)lZ—ﬁ?ﬁIﬂ' £ nf%‘&ic&y Shb¥h1-6&1ELcid (R-46)

cpibg B’iﬁ’mﬁé?@g@ﬂa%ﬁ% %ﬂ@ﬁasl%%zreﬂr%‘fe& ¥ gedrie Rlpcnpfehichloro-
syihyldrosgoiednzénifde.d ( R- 42Db)

Example 1

3-Chloro-5-[6-chloro-2-fluoro-3-(5-phenyl-1H-pyrazol-3-ylmethyl)-phenoxy] -
benzonitrile (1-4)
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step 1 step 2 step 3 R-43a: R =R'=H R-436:
[ti-12."-TM5 R 43r 12.1=R'=Br 11 43d. R - CHO R'-PBr
step 5 1-7 R44a: R= CHOR 446- R= OH R 44c: It =

wobB/ab®mp 6 step 811 R-42a: R = CH2CH=C, R- 42CT/HPR0BZ/058116

CH2CO2H 50
F F F
Ar() ArQ Fh ArO Ph
r b/\cﬂ 0 r W L m\\(
c1 step 1 I G O step 2 I N—NH
56 58 I-4

Ar = 3-chloro-5-cyano-phenyl

3-Chloro-5-[6-chloro-2-fluoro-3-(2-oxo-ethyl)-phenoxy]-benzonitrile (56) can be
prepared by reduction of R-5b with diborane and resulting alcohol can be re-oxidized to
the alcohol with CrOs-pyridine.

step 1 - To a solution of 56 (0.40 g, 1.2 mmol) in DCM (2 mL) was added a solution
prepared by addition of SnCl, (0.035 g, 0.15 equiv) to a solution of phenyldiazoacetate
(0.16 g, 0.9 equiv) in DCM (3 mL). The suspension was stirred at RT overnight, and
more SnCl; (35 mg, 0.15 equiv) was added to the reaction mixture. After 1 h, the
solution was poured into water and extracted with EtOAc and the combined organics
were washed, dried (Na,SQy), filtered and concentrated. The product was purified by
SiO, chromatography eluting with an EtOAc/hexane gradient (5% to 20% EtOAc) to
afford 0.27 g (50%) of 58.

step 2 - Hydrazine monohydrate (0.15 mL, 5 equiv) was added to a solution of 58
(0.27 g, 0.6 mmol} in EtOH (6 ij. The solution was heated to reflux for 1 h, and the
reaction mixture was concentrated. The crude product was purified by §iO,
chromatography eluting with an EtOAc/hexane gradient (10% to 40% EtOAc) to afford
0.24 g (90%) of I-4.

3-{6-Bromo-2-fluoro-3-(5-phenyl-1H-pyrazol-3-yimethyl)-phenoxy]-5-
difluoromethyl-benzonitrile (I-5) can be prepared analogousty from 3-chloro-5-{6-
bromo-2-fluoro-3-{2-oxo-ethyl)-phenoxy] -benzonitrile.

Example 2

3-[4-Chloro-3-(3-chloro-phenoxy)-benzyl] -1 H-pyrazole (1-2)

7 OH
ArQ X ArQ N, ATQ N,
cl step 2 cl step 3 1
B¢

60a: X = Me 62
I: 60h: X =CHO Ar = 3-chloro-phenyl

step 1
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5 step 1 - To a solution of
di -i so-propylamne (150 nL, 108.3 g,1.07 nol) in THF
(500 nm.) cooled to -78 C and nai ntai ned under a N2

woabssnspiser e was added over a 15 nmin period, mrcBuPR07/058116

(100 m., 1.00 nol, 10Minshexanes). The resulting
m xture was stirred for 30 min at -78 C. A m xture of

R-43a (45 ni, 52..11 457,
chi e (lr ?Xn%u EOfI%}énﬁé}gﬂg%g’o P”%Plﬁgéwlsi 605212Pmmﬂ )'in
AIBY (39 dwd) IatC(éi4 24treLwasabflurail modéribdor hiéh i Phempgire was cooled,

ﬂh{%lﬁ?r@?ahg @g{ RIREE AHlabdBls %L@é@aq_é‘gte@ TROgsRIak Whi glﬂ'lf%%y Si0;
c

r@nsgpgraa@gvﬁ%lﬁg &?thfﬁ%wg@ﬁgﬁhé E{Z]QW? %h@%ﬁ%@emd

datdniidee ‘Thexiihiomidesasshdsolrad @EGIH (3030l)] shdNagdlutiobhe AgNO; (2.5

DUR (500 FRPRALoS 430 plot i BRSNS and ths mivture
V@ﬁbraé@d to BT © fetr4Seming irsealyition wag encled taRd, filkered through
@'I'Fﬁnﬁrﬁi SROAFALE drifeQeadifcol 4 plﬂtﬁmﬁe& 580%n vdo AR-Ahdkvater, and

S te soljd To neat
R e [ B (S G700 DR Ol it 0018 T100%)
gb6dt.i on wi se solid R-43b (126.23 g, 0.500 nol) while

mai ntai ning the internal tenperature between 20-45 C

(caytpon:, @mt(ﬁ] BIBG! s MTéaﬁltfoﬁéh‘f EEHP’EW{'H; XddeA8ir-WRase to a solution

R @‘g‘ﬁ@&ﬂﬁa’g astiar e oM ﬁ@lf[“&%l %E%t?\r/]e'agmﬁgé@éﬂ: (2 mL) at

-287aC. tTie: saldiohivel stitdehiel 5was, dndiselotiohf 69tahexan® nfdhol) in
T‘iﬂf%wgl- ewzqsea gtd I} Vr{f]is)ét Yhe Fot Yo COO| ed ! %a(i_g%ap%glred into ice-cold

poure I Ce-CO
agetous NéﬁCl Ahd @Ktraqﬁrél ‘@&dE@f’m{ 59 maL)r a: he: prganig layestves eashed with

byas, BRl lma;sem Wi e 1900 kGn N8 Ghied EXG &EH@ﬁro%Etthﬁﬁﬁed by SiO,

o T ol ik ST sk e o0 S0 By o afon

Orbi7xt(6it%®) wBs2.di stilled at ca. 60 nbar which afforded
161.53 g of colorless liquid which boiled at 110 C

and st@ BLai %ﬁgw"ﬁ%%n I]Ié%ﬂlﬂ ﬁllq_lj!@(mt% LaLd f@i éoYLﬁlon of 62

oduct _was redi st hrough a bubbl e
(%T &vrﬁ‘fsza‘PH{S’Q mShe 4p ihpi dhe %ﬂhﬁt&nd‘@ﬁ heated o ‘%5756 %% 5¢ cooled,
aftd ASGreiirtth i@, bk nkik@rP@asticuhli 23 +8kh XGOS xin@seddith BrOAC,

dRed §nd concentrated. The residue was purified by a SiO; column eluting with 5%
MeOH/DCM to afford 0.21 g (77%) of the deprotected pyrazole. This product (0.17 g,
0.5 mmol) was dissolved in DCM (2 mL) and Et;SiH (2 mL) and TFA {1 mL) were added,
and the mixture was stirred at 60° C for 3 h and then at RT overnight. An additional 2
mL of EtSiH and 1 mL of TEA were added, and the mixture was heated to reflux for an
additional 5 h. The solution was cooled to RT, poured onto a slurry of ice and NaHCO;,
and extracted with EtOAc. The organic layer was washed with water, dried (Na,SO4), and
concentrated. The residue was purified by $i0; column chromatography eluting with
50% EtOAc/hexanes to afford 0.14 g (85%) of I-2.

Example 3

3-Chloro-5-]6-chloro-2-fluoro-3-( L H-indazol-3-ylmethyl)-phenoxy|-benzonitrile
(I-3)
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Preparation of iso-PrvgCl.LiCl - A sanple of LiCl
(4.56 g, 107.6 mmol) was dried under high vacuumwi th

woaotsaadosgun for 10 min. To the dry solid und@CTaEPhR7/058116

at nosphere at 23C was addeg i so-PrMCl (53.8 ni,
107.6 mmol, 2M solution in THF) and the resulting
m xture was stirred at 23 C for days. 5To a
solutlron of R-43c (1.29 FL, 10 (o) in THF (5 )

C dded t he hsm: PAM sol uti,gy
11 LR -—TaelF) @ tihat—rrei*nt ai
rQ N t enpettat ur ecPpEeA -39 CF StY'¥rd n

continued at -35 to -30 Cfor 1 h then vvarms to -7 C
for ap additional 1 h. The &eaction m xture was I3
cooled to -30 C and DVF 1 ) was added

in one portion (terrpé}rat{J]]E‘)rPgscéér‘(oajﬁglgngC) and 10
stirring continued for 3.5 h at -25 to +15 C. The

r eagfeh Qn iArkigdi €. ag. gfalrddolutibn, 11MJdRASOhs adh@bditce selndon of

A %ePr{) ﬁ%‘l&&é&‘?r a(:@t?;g L V&%ﬁﬁ@&% %E Zg m\ﬂ:)rbgolg Liod td\laﬁ(]e solution
vwg strreft 4t8d C(fvy2ab, thﬁlil reddedsie -ah - cpA e solrHen efthe 6 (0.99g, 3

n\{ﬁleg % trpnrqﬁ fﬁm dva% a&gecﬂdrlf)ﬁ\t&s’é e RacdBd nfigtude WRY WAmed slowly to
I O a solutlo
of et T B 500 A UBROT RV T EA

effer,andghe co'ﬁiit&ndfcb&rg:ﬁmmvm xhasired, dvécsl, filtatddhd @nrafttated in vacuo.
Tfh% ruA&eﬁ‘e[sEd ﬂﬁec[ ﬁfﬁbz 9&0@9&9@@{1}%‘}6 gﬂﬂ;ﬁhﬁ{heantﬁ‘c Ac/hexane

rea t1on pour e

girardti@t @00 &0 2 dr@nehtorfiont0-Wa s (4ddeledf themrBueresriepylagduct. A
pﬁ}tﬁdﬁfﬂlé’\ﬁﬁiu@d (IO%%QO k9 nshalhn dhasiikdolvell EkﬁDbM/ @5 L), and Dess-

arat.e taI S, wer esent t
AP pRLEHhaed O ol 2 Rt A o FodE oo 4%5%#1 the reaction
vwh adctadvt/e aeatﬁraltetdearqedowsrsdlummmétﬂayﬁz@h Iibaatrebman @as extracted with
d@%a&%%ed Eb@dfanhtcr)ﬁzae%tea@ea %ﬂe@me Ecﬁiu‘%?'wés'bu‘f@i‘é&' By sldgI

resid ken up In and re-evapor at
cmn%t?gr@waql@alngﬂhmh%%féh% i QY to?ﬁ%@ EF%%FO afford
olazguerwwasexvapor ated and the residue purified by

51 02 chromat ography eluting wth hexane/ Et 0Ac

( 80 F‘e‘?‘e : I—yagazﬂ{qu li%‘iml‘f‘@ﬁ hﬁlkr \%saatdﬁgd W a;]s%ldti’oﬁ '0£ 62 (0.325, 0.77

mmaki fin d pExEAidinxgne 6-alepad EtQ»Ié (%4 9@3%*@ 2R th%platﬂe
TRRSBPwEe renl6vRA 208 pBBficAiod 3F tHErdidueg s Bdtietbried @04 9013%) of
rg_ round bottom and stirred at 0 C. Hydrogen peroxide

(0. 290, 8.46 mmol, 30% was then added dropwi se to
the reaction vessel and stirred for 2 h at 0C to
pr 08tléeBromiof1- ﬂomt@pﬁ HderdaolagiyundtiTEPppenorpl -z dgblonehehyl-

b@ﬁzdﬁﬂﬂf&ﬂl-@?wg H44 Eﬁ'&?b ou.'sH f%’k(ﬁ%ﬂh)ﬂﬂbﬁeﬁ%ﬁc Q&d utilizing
vvas a 112. mol ). To t

ﬂéfu% ew%w%{ 16‘F6 na‘?Fq‘Ef’éC? he 30 TFPA. The

react| on was stirred for 48 h. Upon consunption of

st aEkamgpledat eri al reaction m xture was cooled to 0 C,

and diluted with brine, and quenched with aqueous 10%

SOdBL{@lé%b&%Li ﬂh@ro 3T laﬁnﬁ?owhtma&oﬂskﬁﬂa&ﬁ%?ae@m -8Chefo-

brfmoeﬁétr%edl &ﬁh 3?62(75%@%%11? Hré#gsle%ry n'&rgle%k f%wy% Lyqron

phelhd}@]NSSchldrd-bdﬂitﬁlﬁttﬂ\ﬁ(S FBUrNH 3-¢6-Bbym Si303-chloro-5-cyano-phenoxy)-

01'0 t%%[ Bg)fm%(zght @yﬁ %ﬁ%‘éﬁ%@@@ﬁ SQﬁEBl(O%%O §)(3tcﬂloro 5-
cmw@m%%ﬂmmﬁmaﬂl@@&ﬂm&@’ yii- meﬂl@tl@splfanamm’fg(la%)
solution of R-44b (1.8 g, 5.26 mol) in DVF (15 nl)
was added Cs2CC3 (3.43 g, 10.52 mmol) and Mel ( 0.74
g, 5.26 mml) The reaction mxture was stirred at 85
C for 12 h. Wien R-44b was consuned, the reaction
m xture was cooled to RT and the cured m xture
extracted with Et 0Ac and the conbi ned extracts washed
with 5 water and brine. The Et0OAc was dried (Na2SO4),
filtered and concentrated in vacuo to afford R-44c as
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step 7 - Adry 100 nL round bottom was purged with
nitrogen and charged with R 44c (1.6 g, 4.50 mol)
and anhydrous THF (20 nmL). The m xture was cooled to

wo-28¢@1488and a sol ution of iso-PrMCL. Li C1 ( $CAEP2#07/058116

5.40 nol, 2Min THF, see step 3) was added dropw se.
The reaction was stirred for 2 h at -20C and a
solution of CuCN LiCl (0.100 nmL, 0.100 nol 1 Min
THE) was added and stirred continued at -20 C. To

thlsm byl e (gp added ally} bromde (1.08 g,59.0
ajd th m(zqture Sstérred forgan addistd opal
Th actj o S quenched [@o;' tio.n_o.f..aq

<. The  Ex@Xt pACHEd W
washed W|th wat er and brine. Q
, filtered and the solvent Nas removed,|
vacuo to yi €d-dioa-syehd-owyoi | . The crude product vvas
purified by Si02 chromatography eluting with

hex g@giﬂéiﬁc(o(l%%r u%ﬁll}lﬁ ‘9;{51‘ g&%]ztl) ags8ﬁ1£18§of of %1'3551’ é%nﬁro -benzoic

amddp)‘&s Reg Oiae 337233, 0- IR O Zougpl 1%?543@@) (The gplptiopwas
rRadedh MNldir 49nfds Cobled 2o 090 AR A soRRnRIGR 402 Q0D H1 equiv)

AP eGP BY B 4 b B BRE GBSy i - caui) vas

addahed the tdactiEtnOvies vaarthetl e RE o iTbe neadtidt ©Atunnash pgune reo
S%%&paqﬂesﬁh I‘QIFI (ﬂ%nd@ﬁﬁ ﬂec#%ﬁ%ﬁ@)xc fTﬂe o‘?%a%jcs %ge drled (MgSO4)

evapor a i'n VAcUO tO ord

ﬁé@reé apderaprratest | EhoiRsdur I%Salwe@]m@ﬁnwrepf%/l%@ mL) and
b e el )| ethdhfelafé& at T90e cﬁb@@@nmsmgoﬁdloﬁha@w)ed aftd a

L d
stiz3t 56 s ) EEh s g S s el ANl
(M3S02); 5Lided yahoapheatdx yihe 2ridepop dict waspdied bpRdhy | |

chﬁﬁﬂtb éilu i) B APhexane gradient (5% to 50% EtOAc) to afford
ﬁ g |quoronethyI phenoxy) - 2-f | uor o- 4- met hoxy

Oﬁgtﬁe( tic acid (R-46) can be prepared simlarly

except R-10 and R-26 respectively are used in place

of 3tep Bl-diwdbazirtey(108& ylhérgan) tvas ddded BOBcampinef 4 (0.22 g, 0.42

n?rggg 951%{(51116[@ n‘fﬂl %Ff% %hf {hlé%ag ﬁSL nﬁcme was partmoned between water
apé Fans- tEWaperappn 45 ﬂle\ma@edsyee gldep@rl/tmim ProBehesio:

cBRneASGApHy oitirrg hlﬁﬂcmz E{({J&&h&cﬁ%@(z@bﬁr{yb% r;co llS)O% EtOAc) tlo afford
or o- uor o- 0xo- et hy phenoxy
0%@%48%8 I

(56) can be prepared by reduction of
R-5b with di borane and resulting al cohol can be
r e- GRiadkugian 61-20 E0-&) & okRgImmobHin EFQE{ #fr iidiané HoOSd @pul) were

aaded NALA (8 @bpugpiqﬁégtaiﬁg rl:@ Q?greerqo 0322 m&iu)v | ARBAMaliRg for 30
neﬁei%o ((5%63‘5'“60” BBreg .C§5> R ﬁgsfgﬁmai @W%ﬁ%ﬁﬁﬁ and

cphenythdd &z oaget Hiecr(de B6dact vhsPustied by SiDn clﬁ@Ma(o'greqﬂu)r eluting

R L R R B

m xture. After [ ution. was poured into

vt &P aRlteR of 5é§ éQJIOW % -0B6 OHEOIA U ORS (HSrHby figgiadded slowly
ARLQaniE ¢ 0. lB\Iécqﬁv)/\@SHKBﬂic (1boiyeg. (hNeREDA)g solitddnerasdeandlto 80°

tr d. The fied
(LC ’%F gﬁ&u& & ch hz‘gﬁl copﬁen%rap S /%F] eﬂ{ crugc,2 %r&zﬁéﬁtw as
p(Bfisd by m%reum)n ltarﬁrahfcmaiograﬁlw dpvelspioy w—h (5% MgDHHPCM) to
a?ford dyor 2z 0 oFPQQhNd{faqqu&%o@ (SehloRy-SHUNG) pHMRSxy) -2-fluoro--

ded to a solution
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(0.27 g, 0.6 nmmol) in EtOH (6 nL). The sol ution was
heated to reflux for 1 h, and the 15 reaction m xture
was concentrated. The crude product was purified by

woSi3Ad1wles omat ogr aphy eluting with an Et OAc/ hexaix#2007/058116

gradi ent (10%to 40% Et0As) to afford 0.24 g (90% of
3- [6-Brono-2-fluoro-34 5-ph

%9?1 ST SRR P RIS s Frpnred iy wilsing
naﬁtladimgdﬁ@wc qrote Elein Ida@ﬂéACz[Qi Qg
br ono- 2- f | uor o- 3- (2- oxo- et hyl ) - phenoxy]

- bepzapplesi | €. Exanple 2 3-
[ 4- Chl oro-3-(3-chl oro- phenoxy) benzyl ] - 1H pyrazol e

CHO%r 4%‘§mé)h? &r ShIo 0~ ? dnor pehen%/)%%\—zl%ﬂuoro -benzyl] ?Bbmdéol'e—%

pheny
c2008it6lt 9588PCT/ EP2007/ 058116 51 step 1 - A mixture of
the 60a (1.37g. 4.13 mol), NBS (1.16 g, 6 5 nmol),
and ,ﬁlBN (39 mgs) |n CGL4 ,(20 2 was refluxeq under

% d by Si 02 COJ,}lr W hr@natFography el &1 ng ¢
exanes to provide 1.26 g (74% of the desired 5
di brgm de. The di br, 6:BiESeogt ved in EtOH (49
m.), and a sol ution :R2H5 ¢g) in H20 (10 ni)
was added. A white pl'f-’&(%l?;p;ihbﬂﬁﬁ@:yﬁr@#‘pﬁ@@l i mredi ately,

and the m xture was heated to 100 C for 45 mn. The

solutl n was coo fllte T

and ?cenltnr f%%%gBr es %5 Cgar‘)ﬁ ? ﬁ%@%{;&%&ﬁc fcid
(EbOAc1.Ard.) Watt(ér24 gahd2 mhveolp rl\@éﬁoc%ﬂayé?o oRsv. Himj [ F (31mL) were
ré R4 304 scribdd ﬁl‘:‘e&&gpleqn@h@ ehfde gwcﬁﬁ"cﬁﬁast Surdel o giCQ 91 ¢

1009 of 60

chrogipmopiuipe Withr Eté‘gghmatcufffgﬁﬁgég gbn ofea.
solution of 1-(2-trinethylsilanyl-ethoxynethyl)
- 1Hstiepi2 datzoiaue®f 46a §,70%, b Mmeoln DIMSO((Z Smﬁ)) @Jtd H¥8(0.4 mL)

v&? p%—%gss%gas%%k&fbe%?ﬁﬁ%ﬁ bf éam%ﬁerl 2 a@@on{u 0. gzhfg ggggb BE 60

dropwi se. The saol war 0. C, d,into

i ceSEBRG MBS g M% %Haggﬁtlwﬁazg’& (%B% Bgguiv.),

E(t(5H (01052 milhend ﬂg:aﬁmc(?)l Saye) wisarsasabiyeldsanibed irbstépneef example 1 to
dg{d 9@&50392)0“ bltered and concentrated. The crude

pro uc urifi'ed by Si 02 chromatography el uting

wi th an Et OAc/ hexane gradient (20%to 30% Et0Ac) to

af f §¥kgmpled7 g (519 of 62. .step 3 - A solution of con

M (4 mL) in H0 (4 nL) was added to a sol ution of

62 2({6(1&01313 Bfludro8R2 { Mitplydazodlo [ IO hpy(iBimrt-ylmdhg)-phenoxy]-5-

cﬁ% t) Zon% e(?%"t ed to 65 Cfor 1.5 h, cool ed, and

The m xture was neutrallzed vvlth
NaHCCB extracted wi th EtOAc,



10

15

20

25

dri ed and concentrated. The residue was purified by a
Si 02 colum eluting with 5% MeOH DCMto afford 0.21 g
(77% of the deprotected pyrazole. This product (0.17
wOgosdi1eesmol ) was di ssolved in DCM (2 nL) and@CEEBS0H058116
(2 mL) and TEA (1 m weresadded, 25 and the m xture
was stirred at 60 C for 3 h and then at RT overni ght.
An additional 2 rnL of EtSiH and 1 nL of TFA yere
added, andfthe mxturepvvas heated to kef ‘
[ I tIO >

rganl c Iayer was | h \)%t e?l dri ed
, and concentrated. Th Nresl due was purified
by Sr 02 col utm chronat ogr aphy el Lu_ngﬁs\gaghcéqde%%
Et OAdhefanes to afford 0.14 ¢P8H% Lofe 1 2;; Exanpl e 3
3- ehl &r 0- 5- cyano- phenyl step 1 - i-PriVigCl
) 2 M/sol ution, 1.1 equiv) was added to a
 f IGoiraE br BT nobenzene (033 nL, 1 equiv)

: Nt hen cooled to -78 C, and a

solution of the 56 (0.99 g, 3 5 nmol) in THE (2 nl)

was added dropw se. The reaction m xture was war ned :
s| owtey 1¢Tw a soGticans 2addmdnicotizic eoll d1.96p &b sumol) it DY (63mL)

T 308 P UnaEifaG) Gl e g0,
r%mame preer ascenlel fo vAS (roanditndhie wagrdded sfangatisliye solution of 67

2y fﬂ1%ﬁ%iﬁh@ﬁwpm4@m;m@mw£ ut4sng38@ kel (The methyl
Et O c/ hexane [

t (0%.to. 0 1 f
geeky e ik s te b ar BRL Rl ROSR teBt PR Povg,
neflortaewadded tn lace26 eyl OB rnaionf)te Welde déasgoi V@d:urenvas stirred
PGP t%omﬁ) mmag%él%ﬁ% Ld R 2RE Eﬂl@éﬁAﬂE}@ Nen (’fhegrgacﬁmn Laigture was

u was a | N one portlon
%ﬁ’é’ﬁ?%he%@ HHdetrndd (QAsathifragigrys éﬁ’ﬁ%%%exgaft&f Wigh FgpAc and
ﬂm%‘ﬁaﬁﬂed Jraenifbxtddtsevarasaduel maht®HGL, bhinBXAvied RO, filtered
' a.Bﬂ] :;ﬁ?x?qeléﬁar}g %osvna%lgcp t }%aegcr%g e rggucﬁ %gﬁﬁxﬁ)ﬁe%dblffccto Gﬁ@é chromatography
OEtSdIZhﬁlh’@)@Wéh o B@Mhﬂ@o@/gnaélem% 2 B0 EtOd e fef dfoad 385 g

(9393?’03%8@.87% of 62. step 2- Hydrazine (0.24 ni,
eqw v) was added to a solution of 62 (0.32 g, O. 77

5ot R St B A

vaB skinped mfal weltdatd 160° €lod bathsfordemby HRIré ciibh anigee 92504

p?%{t%% ?[%_ %rf N r[%l:?%l_d sat'yl_ra.ted a ueoussNgllPlI(rlrgt hr{/klmj gﬁ(gﬁs ph;se was
exmacid Wil EB i Byt 20 Behaighibe ﬁ?qﬂémeql OB PIRES B F 3&

(RRB0QQ Alsky afhd &0 R el alnd doudioRs 9{359%@Qifd8b as a yellow oil.
utilizing the d ai sen condensation/ hydrazi ne

d

Cy Iéé@%' ?[gy_aﬁ%ﬂﬂl rl]lc 6 15@5@ 4% r%q_gp ﬁraglzogfme (41 Imn'g aﬁd IEtOH (6 mL)
vhle n@d@;&]hyd@zm(bﬁamlz 50 BeHY- bﬁmd Hiejreactiqn mturegyas hedied {6 100° C.
Arir (aia A 29t th 632 Vas A B IRTYAnk-tBe Ril@MOwas fehitRED e

-5-chl b t
R T PBIGBE G013 S0 OO By BAB7d squeous NaHCO
The fabjtarus tyenazasl Hack - bktrawsdmth 0 Y NeQH P @M dish¢ dorBBined organic

e%rz{;c%s L& %[-195'@3/[ f% fﬁ{%l'é?iragld%on trated jn vacuo Fo afford a yellot\fvhsolld

yano- p enox | uor o- ben azo ¥ ne
ﬂazﬁe@g[tm@mﬁ UJéh Q_/gg Aoﬁgxanes to afford L. 91 g (87%) ot I-7 as a white

s88P8/ 019968PCT/ EP2007/ 058116 53
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0, Ar = 3-chl oro-5-cyano-phenyl step 1 - CDI (0.16 g,
1 equiv) was added to a solution of
2-chl oro-3-nitro-benzoic acid (CAS Reg No. 3970-35- 2,

woRods1e9680. 92 Mol ) in DVF (3 nl). The sol ut iren/rEa®m 7558116

heated to 50 C for 45 mnsscooled to -10 C, and a
sol ution of the R-23a (O 40 g 1 equiv) .in DVF (2 i)

fo' ! o(gﬁﬁroby Lgé\la po&%—%]fg & 85( SYT%‘%FOIE Z%P%ﬁdlﬁn 3%{“%‘111%3(:1

Hh@mm’ bwmnrteh?c(ﬂﬂéhwm mmr@i siendf ahptipad 4 ditaso SalBurhdered-
or ganl CS
Wer EpR, WNQ% oabkAciest Md A il0ecr-3he

d I filtered and evaporated. The
R R B PAG R ES5 Tl
1saqnhdtalcomM§ obwreptepntdsimilsdy troat édzjrbnﬁtliﬁéfig;qgm—phenoxy)-
A Sd*b?@%&%%ff gﬁ’iﬁtﬁﬁ% %E%Li?é?ed“ The crude
S
T
phkh@ty benzbaitgle((32%) wad prégarcd Ssillefy Rom | BMchhEr?-éézrano—
rhindigP g g 4-5-6%@-?1?%?% Al B P, % e

reaction m xtur was partitioned between water

Et OACIS- @-ﬁh}ﬁ’é‘?ﬁ‘ﬂ“ﬂoﬂﬂ%ﬁf’ 3réel-prazaiele, 4rlay‘éfrldlaf3rﬂmﬂla(}? Rhevoxy
fopathalstriRUITiZf ) @ds }l%é Hed Antilar g Froino@r &ployrdplylis-i( G- ddyhib-

Ac{ hexape ent 0% % Et OAc) to
PELF?W% 8{uf§?)p e?@%%‘n‘ i pcid g'g'ﬁl es%ﬁﬁ% Jsol ut i ZJH of 1-20
(0.70 g, .139 m}{l.élﬁ&ﬂpln Et OH (400 lLu’?’ and FI 20 (100
nL) G]elpeo adeth r9-G-08tpyrazofo[@dollpyridind - Heepulichenoxy]-
beRedPRA1 - 24} afdbadd sitfilb @y frosaBLBG-di ang%h@h -8f1-2-
C the re I on x&1 ooled to flltered
fURFSBIHY FHFE?CI‘n% ﬂr?&te%@ﬁé ntrated in vacuo The
crude product was purified by Si02 chromatography
el uBiGdomi-3-h6-ayclE&ropdefterre- gt ldtpmatol ¢ B304 lpgrididos-yimethyi) -
p’ﬁts ) bE&oﬁftf&r(@ 39 ‘Qgssprgpa(r%%nﬂ%fly ﬂ'01%5_’7 (32&1[91'@5 -cyano-

&IAU 017 C (180
P;B‘Fl}o%é %awpg “HRiegro Y’(l @6%@@&0 fesigr QH‘?A thv) in

HOAc (180 pi.). The resulting solution was heated to
80 G-[baChlaf-Iloprd-hie hHeyelzelb|3.6-biyriaivd 3 obnetbpif phtmeky]-5-

d%f;hec)\égﬁa JE\? I?IM? Iiggr)%%ﬁ’tr%t 25 st Aﬁ ))rlfgq-ni chloro 3- (3 ci%ano 5-
difgmzr ety ExtpoxD - %ﬂﬂwlvn@i@cgthas@@th)éﬁstqn 16 N- | 3
[ 4- Brorm 3- (3 chl or o- 5- cyano- phenoxy) - 2-fl uoro- WD

2008![@@8&1&%&&%29@17&[%&&&6 [54-5] pyndm -3-ylmethyl)-phenoxy]-5
d?f?uor%mc]e’th lkteélzonl%r%fs 317?%? uats épa%@[ ﬁHﬂ rﬁanesﬁf Pgomﬁ) %2 3-cyano-5-

SIm I"Z1 ng

d@fhlommm yTebenpRy)pl- ﬁger%phmli@ﬁmld @%énﬁbre(%%)

[ 4- Brmﬂem%n(e%h;qfﬂ pr@u&ncmﬁl@@rypb& nyw}azatd‘ 15,40 pyrienay |
ylmetgi}lf_l; pﬂgn%zx?fj Eenzomtrﬂ%?& 518)”' zgsrpreparéd sungzrly from [3-(3-cyano-5-

difluoromethyl-phenoxy)-2-fluoro-4-methyl-phenyl|-acetic acid ethyl ester (R-33}.

5-16-Ethyl-2-fluoro-3-(1 H-pyrazolo|3,4-b| pyridin-3-ylmethyl)-phenoxy]-
isophthalonitrile (1-45) was prepared similarly from [3-{3,5-dicyano-phenoxy)-4-ethyl-2-
fluoro-phenyl]-acetic acid ethvl ester (R-36).



23 step 2 fl 66a: R= COREt 66b: R=H Ar =

3-chl or 0- 5- cyano- phenyl 1-30 step 1 - A mxture

of CDI (0.556 g, 1.1 eq.), 3-cyano-2-fluoro
wopbeyybdweget i c acid (0.567g, 1.1 eq.), 23 (1. 24rEr2874B116

mol ), NaH (0.240 g, 3.20sequiv.) in DWF (31nlL) were

reacted as descri bed i n exanpl e 1 The crude product

f h I
Et oAL RRe o 7o FRoR TR g b s Bt bttt S Refee-
PhERMRYR 5= chbrmbxnmretnéff (Ie?eéw?@pmpargd similady erpgpt)in sSEVBCE-

ch%r&leﬂt%m@&ﬂi W0 epRedl Wikn 2 VRIS B 6AESSdiBanHasar i bed
In step 2 exanple 1 to afford 0.62 g(lOO% of

ool ‘?’f?HIPa%ﬁH‘é‘%(%(%%O‘iﬂ_ﬁ%’%’gaﬁgf Bk diadsitt
5 pﬂrbr)o;ahﬁ cHloos-drezdudode (H28) wasprepaed schilady despirin bep i 2
c@fog%igbéglfic a‘%}@u@ r%pl%cc%ﬂaﬁ%}?}@lfﬂ%%—g—ﬂ%m’lolgﬁoﬁﬁg . of

6- b 2 fl
% 3, 3r1§1¥[§9 U ﬁp %ﬁ g;&,ﬁ pygaZOIO[?) 4-blpyridin-3-
yﬁhétbﬂp-pbﬁﬁﬁ@hbéﬁzlohﬂn(ell 7)) wal@repared similarly from the methyl ester of

12098401.9968PCTL ERR0074 GREALE Hihoxy (A S0 REBR (15355).

10 Example 7

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo|3,4-b}pyridin-3-ylmethyl)-phenoxy]-5-
chloro-benzonitrile (I-7) via Grignard Route

:@/ Kj/\ Cl ArO
i 2
Step step 3
T0a; X =Br 7

Ir—l 70b: X = CHL,CH-CH,
step Ar = 3-chloro-5-¢cyano-phenyl

—— 7.

step 4

step 1 - To a solution of 70a (8.0 g, 19.7 mmol) in toluene at -78 C was added
15 slowly i-PrMgCl (1.23 mL of a 2M solution a solution in THF). The mixture was aged for
4.5 h, and a solution of CuCN.2LiCl (4 mL of a 1 M solution in THF) was added and the
reaction mixture was warmed to -30° C for 15 min. The solution was cooled to -530° C
and allyl bromide (3.41 mL, 2 equiv) was added quickly. The mixture was warmed to RT,
poured into NH,Cl solution, and extracted with Et;O. The organic extracts were washed
20  with brine and dried (MgSQ,) and evaporated. The crude product was purified by 510,
chromatography eluting with 5% EtOAc/hexane to afford 5.5 g (76%,) of 70b.
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step 1-To a solution of 2-chloronicotinic acid
(1.96g, 12.5 mmol) in DMF (63nL) was added CDI (2.02
g, 12.5 mml) and the solution was heated to 50 C

woMbbsro®sh, the reaction mxture was cool ed tPETEPAOT 58116

and to this was added sequéegntially a solution of 67 5
(4.51 q, 11 3 mol) in DM (46 nL) and solid NaH

él- 4:51%}2%, Z)?HF wqgrgulgbleé (;]V%Y ggrtoggl{ %&)315‘[?061 0@%0@@52 ég,xla .8 Itnmol)

proceadure
Ipeelviny 05 mlh amcirMeﬁaéi g9ank) watedis e’ iCh Ateade nun, the Fglutlon turned

Hlad %Mhmg%k H2ea)6nd wﬂk@ogp%@ﬁﬁa AR T UDORY (Bidukh g{é reaction

C faor war nred t RT.and stir
ff“&F“fﬁ&’fW e M b G L S addsd Py et {5 solution
vae twaeeed tHE ClarmhgeEFf @A, mﬁeohmuewseﬂa@ymedmﬂ loaded directly

0%)&% §ie6 Ra%gcvk\}\émrrges gaggﬁ%g aft %%t% 1(?)“5%@%@ %’Hileﬁ g‘gth QAQ/ hexane
%@@ﬁmﬁém%tq$$@ﬁé&A@ﬁQaﬁbﬁb%ﬁﬁﬁ59@ﬁ>ﬁﬁ vacuo. The

crude product was purified by colum chromatography
0 n SicP2 -el THF @@uﬁbﬁ bf Apr (Cl/m heix ane2grsalliient wés?zﬁidé@dropwise

SR EED G0 L9 By Py 1 B s

vadelr 2 0T sobutivr) wass;tlwaé ftm3|0rrme1dandm ST dtee’@ @5@ gC equiv)
iR @trHL \21s 238 d Ao B N ERCLLQDNThMIHE RadRSrmed to 0° C, aged for

ar ed betmeen Et d satur ted ueous
I%a Fﬂﬁé&al‘ﬁé‘)%ﬂ’e@&p% ﬁ%g@‘egg AGHGOMS Y ‘étEP‘\m ARPGAE nt”éture was
extradedaxh Br0Ad, e mlﬁinabﬁtmttg avateovBiéd wath brine deled (M efD,) and

S dilter
él\/\%gg‘ge é%}%cuo %g% e %%ﬁ%ﬁv&%ﬁﬁfa Bg %’%f %grogﬁafggr%ﬁ{}gelutmo
vgthi mEt@ﬁmeeX@&tgr@eingO/o@Q%ﬁ@Ac ® aéfow(%égwffﬁmf)ﬂ
and EtOH (6 nL) 20 was added hydrazine (1.50 niL, 10
eq Uistép )t -arch dohiRioh@AEHd IO g] Ol © rivasl) Iﬂeatml(st ﬁhLl@&)l@ t0 0° C

i
EhefbeheRe e aREoIRR T IR o e B Fop Bed or
hh eteneberl ¥dh HeMEOH/(DEMrath thevaganrcathes: wapyemuaedadGo8porated.
T-EIE ‘?erﬁ&iﬂﬁﬁlééla& @Xseﬁuﬂﬁﬁ a5k &%&E%Bﬁghﬂlﬁﬁné%t?/ % EtOAc/ hexa.ne

cts were
e ety o 9908 L act s et S ety
tl@ex)belltddwicﬁ@ﬂmdxﬁﬁpi%hat was triturated with 30%
Et OAct hexanes to afford 1.91 g (87% of 1-7 as a
V\hldt?-?alﬁg Ligd. WD 2008/ 019968PCT/ EP2007/ 058116 56
g [6 chloro 2-fl uoro- 3- (1FprrazoIo [ 3, 4-

b] pyridin-3 phenox benzo he (1: 46

was SpPeHared- é}lﬁ‘iol %%WX?wﬁ&ml ngerﬁ%w e
yiyahd) - phens) b -Bidrb bentondii@xe) -acetic acid et hyI
ester (R-5b). 5- [6-Brono-2-fluoro-3-(1H pyrazolo
[3,4-b] pyridin- 3¥ylnethyl) phenoxy] - 5 F

i sopht . 8)_\as prep
I[ﬁm@fg [ SYenoDpamasa 5 oy

IHiC a G . '
[2-fluoro- 6 thyI 3 (~FLu'?azoIo[3 4- ]pyrldln 8- VINH
nmet hyl ) - phenoxy] -benzofdi tPile (1-24) Was pr epar eth
simlarly from I8 k12 0

[ 3- (3-chl oro- 5- cyanophenoxy) - 2- f | uor o- 4- net hyl - phenyl

] cet| aci d, et hyl
[ 6- %y%ko Cfrhg gog%ldlgg i 2 (3 i(EIE’ ?’)rzanzlgnl%@ was suspended in DCM (4
ofi3; M@?M £G. Qﬁ&g, 3-lydami b 3 cbﬁ@né g suspension was stirred overnight.
ARARREMACEBiAL B by) (1 DN (1BS.) PLERREE & ﬁﬂem:dcaslh Wikt RMAfrer 2
[ 4-cycl opropyl- 3- 2 dlcyanophenoxy) 2-fl uoro- phenyl

] -acetic acid ethyl ester (R 41). -Chloro-5-

[ 6-et hyl -2-fl uoro-3-(1H pyrazol o [ 3, 4-b]

pyri di n-3-yl met hyl ) -phenoxy] - benzonitrile

(1-25) was prepared simlarly from

[ 3- (3, 5-di cyano- phenoxy) - 4-et hyl-2- 15 f| uoro- phenyl ]
-acetic acid ethyl ester (R 32).

3- Chl oro-5-[ 6-cycl opropyl-2-fluoro-3-(1H pyrazol o[ 3, 4
-19] pyri di n-3-yl net hyl ) - phenoxyl - benzonitrile (1-33)




20 di fl uoronet hyl -benzonitrile (1-28) was prepared

simlarly from][4-chl oro-3-(3-cyano- 5-

di fl uor onet hyl - phenoxy) - 2-f | uor o- phenyl] -acetic acid
woabbsyiivmst er (R-16). 3- PCT/EP2007/058116

[ 6- Brono- 2-f | uor o- 3- (1H pyeazol o [ 3, 4-b]

pyridin 3-ylinet hyl)-phenoxyl -5-

ﬂiel sﬁar ﬁtnv%ftsr}gmoie n ocﬂ'hte «g'l'l%g&% sgl%? w%ﬁ?iuﬁ%t%ﬁ Wlt%qitgo collected

h}hfﬂﬂrmﬁ@iwwhﬂ WetthyI}L QfEtt%m@cf%ﬁéﬁQIo]oflﬁcetl c acid
et hyI ester (R-25). 253-Difluoronethyl-5-
e Qr-OFfa d¥Rittiayl of&fs((?b hiopy 022 0 i dIBirADOMIYIh D) dold to 0° C

W&O%a%)( é éﬁ%%gélvent 'gv:als ren?ov% o dtfotd g ¥oamy brown’

5 sdlud Whmhmphlyﬁ@cﬂth§€)pl@sef dhuomatogeaprby mfaf&m 8AY0 & (10%) of I1-12

id ethyl ester (R-33).
anQﬁE%dﬁg lﬁg fluoro-3-(1H pyrazolo [3, 4- 13]

(1 2 et Bpsstr SAPTea o 1 {BRre: ‘Poat%%“b];}tr'ulﬁ.s-ymhyn-

phdadx3] -5-dhi @y droz@heiofy2s) dadBHy-bré@no-30idrodr G- fhivemp-¢xo-6,7-

SR SAEDsER hBL0 or s

10 Wege Biepred 2odlogensls fiomy B2%et hoxy- 1H pyrazol o [ 3, 4- b]
pyridin-3-ylmethyl) - phenoxyl-5-chloro-benzonitrile
(1- Zdmpry prepared sinmlarly except in step 1, 2-
chl oronicotinic acid was replaced with
_2 chlf [|%r§roglon?§1{18?(§)ygl(f ?x&e'ﬂWl %1 L gl d1h dro [l%' ! rgzo% 0% Ipyridin-
3ol iyBi phegoxyl rndderpthenzomirgh %aa
-5-chl oro-benzonitrile (1-23) was prepared simlarly
except in step 1, Rchl or oni cotiga aci d was
replaced with 2- COola ni ¢ aci d.
3-Di f | uor onet hy145- o~
[2-fl uoro-6-netho
yl met hyl ) - phenoxy] - benzonitrile
simlarly fromthe nethyl ester of
[ 3-(3-3hl &rO=phemoxy) - 2- f¥uor o- Afmagﬁm;acyb envl
yl]-aceti g@gﬁ;%NMZBj =M@OExampl e 7 PG ey
[ 6- Bromp- 2-f | uoro- 3- (111-pyrazol o [3, 4-b]

et hyl ) - phegoxyg -5- chl oro-benzonigrile

3, 4- N pyridi n- 3-
) was prepared

THF) was added and the reactilbn m'xture was warned t f
-30 C for 15 nin The sol uti o’ was cool ed to -50_C anf
al | y!82brom de (3. 41 Séaéﬁtﬁ%jguwas added qui ckf¥.
The mi xture was war med=t¥»®R1- ¥ poured into NHACL
solution, and extract’®B4wi th Et20. The organic

extracts were washed 20 with brine and dried (MgSO4)
15 and2aviaper&lbesll 6Tcll'iﬁy&‘1{) Usl@idic0sldgrboyais alid fak bRGaRY as described

bg:%\?é a%x%gnaatagg)rlgg/(?%g? at%tth:)? f&%dhexane to

2008/ 019968PCT/ EP2007/ 058116 58 step 2 - Ozone
was step bl Teinghdsily) diarmoelyime 286 nuf, i2hheen O eqby)8vag carefully
a&éedsom Jvin RCM 1&@1 ORd68R gf ’M’aqlﬂéé %59 fﬂ—ﬁ‘unﬁﬂ’ﬂb@()mé}a mL)

t 40 th t t
S HOH L oGt Hsh e i Hoderanigncentrated

bubbl ed through the reaction
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m xture for 15 min. Me2S (11 6 ni, 10 equiv) was

added via syringe, and the solution 5 was warned to 0

C and aged for 2 h. The solution was evaporated and _
wol2emchagheeli rect |y onto Si 02 which was appl i ed PCO/ERR007/058116

Si 2 columm and eluted w 6 an Et OAc/ hexane gradi ent

(10%to 35% Et0Ac) to afford 4.2 ¢ (72% of 72.

.gepl - A THE M
A 1R B LR Bl B
EOAaD@M g@ac@@tm 0% At t¢ afferd)L.25a0(68%) 67840 C and

rral nt ai ned 10 under N2. The solution was stirred for

E bl @i Ui BINH,Of (SUher, 12 d@ivd & 8,0 13.8atli) \u)as hdded
5 1o

ol 3R B e P 5 i LT A oriog 15
thaoreactip Wixbut fves addifietimots 1 sathudN &), dihedagglepaist and extracted
WL, WS &Xb LRg ;gfiacwé?e F0Ag mélhﬁm@ 0&’%&%504) and

extracts were wa brine, dried

CORATREAICH & BFue b RIQKIGE U150 8 Sléﬁh@éiémﬁ‘ﬂr&ﬂ‘gct was purified

by Si 02 chromatography eluting 15 with an Et 0Adhexane

gr agiepn? &% 'd DsARIrEEBACY. 12Dg, a6 main6l) 21 DY A5 L.pfwas

@é’éii %DI %O Isﬁtjegplll} ﬂ)‘&\f aon%%)oyt&dno rlﬂ&fg& hg)[glgég’r 40nihy da&g() C the
SQIHEOID@@SCCM#?CHPIQ @@pd@@pmﬁ@ of § @339 8 bl zq@@up\BMF tha mL) was
b odudb® NS @ng edod 843 . eqﬂu}emsmademmnmyrﬂamrﬁan and

t@%@%%}%girgﬁwof% Ha" HEnBTS R ko RERGEE Suri s yagrepoled o
oty @_lmtb@ir\aﬁhgauaiamﬂ iNTd Gl diltesl VELIOWEEh erRd e Gd wﬁh EtOAc. The
gﬁ@fﬂeg U LA értQ gé%éﬁ%%e%g @Jb(fl\@%gbé’ m%c&cérﬁ?a@d zﬂfmcuo

Tihg r@%@%&'ﬁ!@ (I:"%dls Hepn &V 0.9 Fé“ BRg %Aj?)%%]éf@dg rreé ?or I5h
ah & c&x@nBatéd th MQJ OFHehdr i A3 Q4@ RYAE bitifleddy SiO, chromatography

g it d SRR sl R T‘@@W tlgGrd §235 (sgap ot s4b.
was suspended in DCM (4 nlL). MCPBA ( 055

equistep Swatydaarered 4808, 3( g wpelﬁyﬂmdwé@ asftq?lrtro@dnf 84b (0.225 g,
006 AYh 81 in 1,A08:the ed VFRBAT ( AGe DN, thOreRMn(iflixbds) wiRS

cS0dsitokdsbaperiere Brsrstsu g vl iR s

(1 enmwedeOHN dffed DORAE MIY) <dt48d was triturated with
Et 20, collected by filtration, and washed with 10 nL
of Ey2f,kqpafford 0.90 g of I-8. s-t2 - To a
solutlon of 1-8 (0. 100g 0.212 mmol) in DCM (1 niL)

cooldtoOC ed TF 0..5

he daems- st S PaftbveioPlenpor o Qupomiy il S olol3.4-
and&mﬁmibommslemBMfl ed by reverse phase

chromat ography to afford 0.010 g (10% of 1-12 as a
white solid. F3- [6-B rono-2-fluoro 3 (F

5-f 1l uor B Ry Lazol o [ 3, 450

1=7yloet Gyl phe -B- g¥ o.Lo_b.enz - NH
andid-t [ 6- R - ( 5stkp Ror O- XQ-ONF~

di hydro - 1H.pyrazol o [,4Nb -pyridin-3Lgyl met hyl )\ N
- phenoxy] - chlo ro -bénzonitrile (1- l§4) 10 wer e

prepared anal ogob®ly from 1-23. Exanple 9 14 CN

step 1 - I-7 was converted to 1-8 in 85% yield as described in step 1 of example 8
(85%).



3-
[ 6- Bronp- 2-fi uoro-3-(7-net hyl - 6-o0xo-6, 7-di hydr o- 1H py
razolo [3,4-b] pyridin3-ylnmethyl) -phenoxyl

woO-2bosaindoas 0- benzonitrile (1-48) 82r.- 84a: R PCI/EP2007/058116
CO2tBul-48 1-? Mo: R = H step 4
152- Chl or 0- 6- oxo0- 1, 6- di hydr o- pyri di ne- 3- car boxyl | c

id d ' b
N R Pe B LAORES b Rty LRES LA ddea
Sﬁ'quelmﬁﬂwéﬂl‘ﬂ W.odi @ @ﬂrmmalh,eTE(&GO 5 il 52KIHW§)@@dé@“15@ (0.128
g Li' e\ﬁnvv)a‘f\h&%glﬁﬁwr E%ﬁqgﬂloﬁﬁ%u%gwm&&d% 1P LPEA. The

solution of 78a

I%BOWU{%?SM@W%@ b?%&@ H@ﬁ%gg&f% mv%.% gff@ﬁgh@&f was

dvied (IMEKIDY), filterel sahaspédtatelin Wo. The crude product was purified by
08/ Q19968PCT({ EP2Q0Y/ 088116 .6 : t
l(l)imn c%ro afz Ogr a}gyy gnggy 115[ ﬁajt&éhga(.r) Me I(bnogﬁ%arﬁﬁlﬂgﬁcl/o

cEm@Atrﬁt@(tMP@ﬁﬁﬁ)u gt:ﬂdlexqtswffoxﬂd%l@t %) pél dford 1.25 g

(68% of 78b. step 2 - A solution of LiOH H20 (54 ng,

1. 2peadpni1in H20 (3.3 nL) was added slowly to a

solutlon of 78b (0.200 g, 1.1 nmol) in THF (10 ni) at

her st r|n
el P rEamPe B PR v SRR e b G B
péquabﬁﬁblqm{bhn@w (IfiH& conbi ned extracts were
washed with brine, dried (MySO4) and concentrated in

vacuo to prOV|ae 0 180 g slightly inpure 80. steps 3
Q QEN8O (0.120 g, 0.691 mml) in DV

(1.2 ) bd QDI N('B =H equiv) in one
porti om Afater Reatd Ty for]'%'g’gﬂﬁ BTMSOC the 10

sol uti ognnas cool ed tgN0C and a sol ution of 82 (0.335
g, 1.1 equiv) in DVF (2.3 nL) was introduced. Nail

(0.094 g, 60%in oil, 3.4 equiv) was added sl| ow
one Tperspiugan aﬁHVt(%éOCr@@cEtlB@mqﬂ satRYIE (hard) &PfPl@@\Eta tfbwas added

s&ﬁ{emlm d}l&ﬁ %@ro i?—} De uﬂasealm Mtep((ﬁOlWﬁ% g e e@@x@' &dptRc0Gfter 1 b,
uenc e W Sa ur a e

ok T PR TR Wit $R A%?fmﬁ‘? & %ﬁﬁ% ﬂgaed&f Péafﬁ%ﬁmm

mmh@ﬁawmmredﬂ:etwedn |a¢wbo@k/gl$mﬂlj arahBOdentlenengatie thyemwas

W ea%géﬁggzg Mas;bg&elgagéa%é wihﬁ ée@gdc,(tﬁe Qombined

ogRiseriTAeis Were dned AEEOH T Akcre apreeIpomtrd ThasTydamredustwas

pRYifi&l B2sich r;pma@gg @ﬂh%hﬁhigtm&ngMheamMg O WANVODAC) to afford
Og) gdl(ggh})&ét/fgt 5% MeOH) to afford 0.225 g (60% of

2 8 (2% p - Hydrazine (40 ulL, 3 equiv) was
slowy added to a sol ution of 84b (0.225 g, 0.420
moExample124- di oxane (4.2 nL) at RT. After 1 h, the
reaction mxture was 20 concentrated and purified by

Si 03- Gm@ﬂ%tpﬂﬁ@&hy ( Byt 61008, 1.42] nﬂfﬁDHyEQ%QI 95&@&?
E&’ 1P 1;‘5 afford 0.087 g (43% of 1-4
5‘?1‘8Frémf|35r ¢ )3-14-Bromo - 3- (3-chloro -5-
‘cyano- phenoxy) -2-fluoro-benzyll -1H pyrazolo [3, 4-
19] @yridine-6-carbonitrifle (I- K

ArQ step 1 ArQO step 3 ArO
O CHO . —in NH
Br” ' Br Br \\,
88a: R!=JI, R?=0H N
86 o ostep2[ D ggherLRIZO 115

Ax = 3-chloro-5-cyano-phenyl
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WO 2008/ 019968PCT/ EP2007/ 058116 61 step_2 - To a
solution of 1-8 (0.120 g, 0.253 nrnol) in DMF (6 nlL)
was added sequentially NaCN (0.050 g, 1.01 mol), TEA

wo(0oslofossl, 5 equiv.) and TMBCL (0.128 ni, 4 PeqmEPo0y/ 058116

The resulting brown reactiebn m xture was heated to
110C for 5 h. The reactlon m xture was partitioned

bet n Qr

dri \é\%g(q_'%%o&fre c]arrlwt ué as gesc Cegncgt%? %( 43%%&11%@? 7§xcept in step
Thdéluorasdteodmppddioe wwagsqdun pfaqce@f Dehlewstiringo- -pyridine.

chr onat ography on Si02 eluting with a MeOH DCM (both

C ontRapn r}g/dlaéqlfeqroqe@ hirabeduiNtdsddded ati Nitdn®bf38H (.85 g, 1.8
0B e s

@a%%né%@}ﬁ@%ﬁ T sglsion g Pegtegd 980" C for 3.

Tﬂny soldiion Bas ydrivediyl DetweehEtPAe ank whter. Separation of the organic layer
alné s&%(gpsz%%} be ﬂ?e%@%%é Afﬁ)r éd' 3117()1} that was &%ﬁf 5)?&1'@2 cﬁfbngitography

EM@U%@@M‘S&M@@M 8‘[3F15¢n I% to>% i‘éﬁ@Hht)oziffe&L@ vig 2:%(5 of I-15.
Mel (0.016m, 1.2 equiv, dropwise). After 1 h, the
r eaGt[b@Brofioxt- ﬂnerdmﬁlgrparchza]ol[y,ém@yﬁﬂm 3glnﬁ“ﬂnahghenoxy

PR30 B BT T £y 5.5 dicane
Pgﬁlgamé ﬂ@yephvmé] Mghe@dﬁﬂw}ﬁstpﬁl (RP)- t he aqueous
| ayer was back-extracted with Et0Ac, the conbined

or gaf[ltSCBrSiﬂo[LaﬂthrdA@—l( EH Gy ts@d}oqm-S@%dmfs igdtled)-ghehoxy]-5-

R e Ry R A Bl % B Bomos o

cEaxﬁAm)iﬂLmrcaﬁétbﬂdpt&nﬁﬁﬁ Hflaae9pheof!]acetiz acidGERAegird R122).
3- {6-B ronp-2-fluo ro-3 - (1H pyrazolo [3,4-d
pyr '3q%rbl§oroyi %BWB-)(IH&?’%@ 3, 4=cRryridin-3-ylmethyl)-phenoxy] -5

O?I@i Bt t1r Irﬂlggb%)dgagﬁ@agﬁﬂ similarly from [4-chlogosd-(3-cyano-5-
ddi’ammmeltheluphmxﬁe&ﬂuomephaml sicapsacll fhvl eafr (RxHiipl e 7
except in step 3, 3-fluoro-4-iodopyridine was used in
Pl agg,. &e% chl or o- 3-i odo- pyri di ne. step 3 -
Hydr azi ?O 288 nmL, 5 equiv) was added to a sol ution

of 88b 0.85 q, 1.8 [) i i oxane (.9 a OH
(0. 814t romﬁh%rggem%w(@W&Oﬁég#-éfiww%%%?%ﬂ enoxy]-5-
chlveo-$ehadhitale (Wd8) partiti oned between Et OAc and water.

Separation of the organic |ayer and evaporation of
t he rFS|déte0afforded ! Bk, Was purlfled by Si 02

chro tog aphy elutln W|th 5 H/DCI\/Igradlet (0%

ATO-EROH) to AFTOsLeAY 2o % of 1-48; _ N,

[ 6- ZITpoTo- 3 m agdbl o [3Z-¢T N
- step p gt

o Vet hydy” g - i sopfthalgerf

(1-19) was prepared S|mlarly starting from IEI___,/N

[ 4- brono- 3- %}3 $30H0G- H, R2=OH I-18

phenoxy) - 2- Bor MYRI}RBRQ‘H c acid ethyl ester

(R-39). o 3 (1H pyrazol o

[3,4- c] pyridi n‘L"i’. ﬁzﬁyfmp 1éynoxy] - 5-

di fl uor onet hyl - benzonltrlle (1-31) was prepared

si mistearl|-y-lstoaro-4ablof o-gpmupddile OAS03; (.8 equiv) was dissolved in toluene
(Q(}/ ﬂﬁf}’ and g&(ﬁ%ﬂ%r QBEE(E h[l’clpr ﬂgé'ye);m?n (thIMeQZBW wld equiv) was

I C acl

afideddionyise 204 ﬂlﬁféPmeD @&W %89 o¢ friid. A glution of 72 (1.7g,
ABHhindl)And 1:()/111&1‘1%“@)1‘1'11))%%&@@% th&readon mixture. The solution was

ek HOPRURE 0¥ 0202000 Mok LF o2 G2 MRS BRE! EHe organic ayer

vhis fulastoadorigt ryde, Qh&h@ky&gﬂr dridaemgenptatadyih Yacuac éh¢ produtigvas
ethyl ester (R 16).
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~ of 5-brono-4-chl oro-pypi

Exanpl e 13 3- [6-Brono-2-fluoro-3-(1H pyrazol o
[3,4-d] pyrimdin-3-ylnethyl) -phenoxy] -5-
chl oro-benzonitrile (1-18) 20Ar =

woo@n19960- 5- eyano- phenyl step 1 - PCT/EP2007/058116

5-brono-4-chloro-pyrimdige (0.890 g, 1.0 eqU|v) was
dlssolved in toluene (40 nm.) and cooled to C

d 0
PRV e SR LT S B g g%%?e Py o
ﬁﬁm&@éi%(ﬂﬁ%ﬁnﬁdﬂaiéaﬁﬂmagﬂMA 6mmol ) and tol uene (8
m.) was added to the reaction m xture. The sol ution

was _ist'ﬁorar SlitRfn & 98 f@ (r 45 3 olvs TPAu Ged DA fi\uﬂm%@%led to 0°

d wth EtOAc.. The organ
GV e HRTELpe RT3 AL HCEnt Pk Ea i brown solution
wha 6tirded Jilé Qabod hmhdmordﬂﬁ The product Was purified by Si0O,

FR98300 Oﬁiﬂfﬁ?&ﬁ%ﬁ%é&?&%@&;ﬁé@g R RG sy aord 0220

5(63%0 9% 2 Saﬁﬁ%ﬁﬂo@-SS g (169 of 92a as a white
sol id. step - To a solution of 92a (0.35 g, O

73 @&) MOQ@Un(CE%’b)(OaBg mwﬂrﬁﬂlot)pdlvxﬁew@mmddedtm (0.7

O 37 ., _The ..
RS e g BTS00 P SRl B P sy for
lmpdw@dano%&héﬁanﬁheﬁpﬂﬁhm@hIMhbkﬁwﬂDfmédﬂbyﬂgmﬁﬂﬂmf“@S
u%wéarmho&ﬁl?eot.ﬂa{d &hé& &talﬂd 2 ﬁ&&&%&%?@& &fm@m@ B&hd that

‘éﬂg tl{ltgwt%%ﬂ? e /OEt%%%_f cxgncs il SR (1o Of 1356 { Ghiopowder.
g, 0.456 mmol ), dioxane (5 nL) and EtOH (0.7 nL) was

addée{6lfﬁtdm23 (@cl@i@rd)YH pyiazo | @dud] pyrinvidan - $yimetty ) - 2Tthesro-

AL b U IS o
2v6a iCNREBER TGN Wi ‘ﬁéd ingHeredf paomnodtprp-pmnidine The final

cpNiaprabigdhi@aahé @hskaddeddd ayhillbes:sol i d t hat was
triturated with 70%ktt OAc/ hexanes to yleld 0.035 ¢

(15% of 1-18 as a white powder. 3<i
[ 6- Brono- 3- (6-chl or o- 1Fprrazo:o [3,4 d]\r&r|n1d|n 3
-yl met hyl) -2-fl ud¥og oY R| e Benzonitrile
(1-13) was prepared in step 1,

was used in place

5-brono- 15 2, 4-dichl
dlne The final cyclization
wi th hydrazine was carriet out%as foll ows:
step 3 - DIPEA (15 uL) was added to a solution of 94
( O ep 8- IQPEAW le) W aQHSH(ﬁrhesoﬁﬁmme} 94 Wﬁr Q@'Sr}ﬁm()ﬂ)an dioxane
EUIV ow ng 8 %G@ ﬁ V#t
5ione rapipe 415 | Seich G AR B iea Lty Eoloyohby
aﬂhﬁoﬁﬂﬁﬂPEmm2MB@Lpaﬁmemh;mm@OMBb@mmsmmﬂaiﬁmnﬁ@me@uﬁﬂw

agueo grn?ﬁbl > exgcgrgﬁ cg gile Etta g@lﬁé;%‘igﬁ?& etrrgglqé(f @\/I@ z filtered
apé sﬁ'mg@tqdfatprmde prasidue &eﬁt s Sidzeddey gmawﬁgﬁphy eluting

withUini IR0 AWHcRarR b diSAd s an 0@ ﬁﬁdf@ﬁloﬁ@@%é%) Jﬁ%_v, to .
afford O 18 ¢ 6% of 1-13. Exanple 14 253- [3-

(7 §n1 H-pyrazolo [3,4-c] pyridin-3-ylnmethyl)
2t 1 uor o-

3-[3-(7-Amino-1H-pyrazolo|[3,4-c]pyridin-3-ylmethyl)-6-bromo-2-fluoro-
phenoxy]-5-chloro-benzonitrile
(1-41, SCHEME D)
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phenoxyl-5-chl oro- benzonitrile (1-41, SCHEMED) WO
2008/ 019968PCT/ EP20071058116 64 FBr 96 NRi | eN
NRLR2 step 5 r-- 102a: A, R2= phthalimde, R3 = Ae

woEm1dkP0a: Rl = Boe, R2= HI -0- [-41. R = RRI/HRI007ME8116

r-- 100b: RI = R2= H stetps43 1- -a. 100e: Et', R2=
pht hal i m deAr = 3-chl oro- 5- cyano- pl aenol

(3- Acetyl arni no- 4- hyl - pyridin-2-yl)-carbamc acid
terthutByI ester was prepare Arrbth ee stjqps

ArpQun am N@epd- et
pro re -of-:FU'wQ
BrT 2%¥35- 23438,

53- (8¢ Br onp- 3- br ononet hy *NH'rior o- phenoxy) - NCRNBRO-
benzonitrile (96) was prepared in f & BEEP 2 Afthalimide, R3 = Ac
descri bed bel ow: step 2 G@P@hﬂ?ggéhféle -4 =180 BvtH %

suspension, 1. OSst@QLIIy)} 5% Goik0  2ASOd dhlokodyRh-phenol
the R-3c (153 ng, 1 mmol) methylacetarnlde(l

m.). The sol ution was agd%g at 50C for ‘
R 4§%A(Cgtybmgm el oerd BIAERRT  RE T BEYLAARALS) was
P@%ﬂnt tthred dofs t f2én odmidoht-mengl- Bﬂﬁﬂﬁolﬁg@ﬂkl&d}g’(tﬁe ﬂEcgd]iﬁéof
eac m xt ur with Et OAc and washe
T\rf\)il "f()@ﬁﬁ‘&fj 38%?% %393%33 of the organic |ayer
and purification by Si 02 chromatography eluting with
10963 E6 g exaheorasbethile? floodspheporg Foyhlaro-Berzpnigilg (%) w

pedbafedth B6@Rpe 2] bdokIRARRRRGXY) - benzoni trile (103). A
solution of i-PrMgCl (17.3 nL of a 2 Msolution in

{ e Sag B g (SRR oo Bt R b Rt By gty f'a Ghurion of
I RBaé153 mg, 1 mmol) in dimethylacetamide (1 mL). The solution was aged at 50° C
for 30 min, and R-43¢ (2.7 g, 10 equiv) was added. The solution was warmed to 125" C
for 2 h, and then cooled to RT. The reaction mixture was diluted with EtOAc and washed
with 10% H,SO4. Concentration of the organic layer and purification by SiO,
chromatography eluting with 10% EtOAc/hexane afforded 0.331 g (82%) of 3-chloro-5-
(3,6-dibromo-2-fluoro-phenoxy)-benzonitrile (103).

A solution of i-PrMgCl (17.3 mL of a 2 M solution in THF, 1.75 equiv) was added
slowly 10 a solution of the 103 (8.0 g, 19.7 mmol) in toluene (160 mL) at -78° C. The
solution was aged for 1.5 h then transferred by cannula to a flask containing DMF (2.3
mL, 1.5 equiv) in toluene {30 mL). The solution was quenched with aqueous NH4Cl, and
diluted with EtOAc. The organic layer was separated, washed with brine, dried, and
evaporated. The crude product was purified by SiO; by chromatography eluting with
20% EtOAc/hexanes to afford 6.5 g (98%) of 3-(6-bromo-2-fluoro-3-formyl-phenoxy)-5-
chloro-benzonitrile (105) as a yellow solid. :

NaBH, (0.64 g, 1.5 equiv) was added portionwise to a stirred solution of 105 (4.0 g,
11.3 mmol) in a mixture of THF (20 mL) and MeOH (10 mL) at RT. The reaction
mixture was stirred for 12 h, and quenched by the addition of saturated aqueous NH,CL
The aqueous mixture was extracted with EtOAc, and the organic solution was washed
with water and evaporated. The crude product was purified by SiO; chromatography
eluting with an EtOAc/hexane gradient (20% to 50% EtOAc) to afford 1.9 g (47%) of 3-
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solution was aged for 1.5 h then transferred by
cannula to a flask containing DM (2.3 inL, 1.5
equiv) in toluene (30 nL). The solution was quenched

wowbdgmiegreous NHACL, and diluted with Et OAc. POTEP2007/058116

organi c | ayer was separatesl, washed with brine,
dried, and evaporated. The crude product was purified

(E)faé P% %‘%{8? %Hi %ﬁ%ﬁé)h&héﬁ? 8;%1\6r8rbenzomtn{e (107) as a yellow

a8~ ( 6- br ono- 2- f | uor o- 3- f or nyl - phenoxy) - 5-
chl oro-benzonitrile (105) as a yellow solid.

NtaBbi‘lsomlo%f?Br, 05’4%%143%)1 Mo adead et pElel@estQdéed toa
stirre |

3l o G R 6Bt i e R B e Rlbe e S ac RT for 1
hr aeah erotoneentatedeinwasios he testlukovas dBsdiyedan d Qe makied with

th%r%tgLFaq%ggﬁst N%@C@f aﬁé&iﬁ%@gﬂgS@\%u ) %ﬁ%%the&%l%ﬁ‘ﬁematerials

ueoqus  m Xt and t
agpgjﬁﬁlocwﬁdﬁ?ﬁ’oﬂ 8h%mas washed with water and

evaporated. The crude product was purified by 5i02
chr orFpd DEraphyLi €4.88 g2 M HexamesEt QAGY) hvex addedgtoady ®nd solution

SRR A AT 0a8 TR i e

wWag wiarroerbto’ (] fao  pmd: thyed roxgated toy178 The Roxdyrpmideddl @5 b5
Z&gﬁpm Tk k/g il ds BSwiR ad@ldl 8\ Olchetion mixtufe QI skic@ mo R over

of al I\ [
%ﬁ&ﬂ@&%ﬁ%ﬁgbﬁem@% %5 @WeeélegyDﬁMaﬂﬂﬁ?d ﬁ?ﬁﬁﬁf dilted
WIXBMr{t&r, Bk extihretcdmXthuit@ AvaThs biganie dx@ictsR¥ert etashkd vith brine,

SPNS0MFGPLTEL L Dot LB LERLANS R by s
hepmesg raphvosh et gevith MGEEHY hexgpagedignt @A%dp 7 tOAc) which

aWeldRH 0l780 BRF pirtigilsp aftfcanded thelrésigud (ﬁﬁ&@]e@\ﬁlas% dissolved in

fié@‘@béazﬁ%ﬁ%w%t%%aﬁtﬁ@ 50 8f) BY10F 1S Gacipr gt was

com@hratieq il tieud AQ0purifledbydli@dchtromatdgraGhy éliltlﬂg with a il ¢OH/DCM

| g%%‘?eé%%%%‘g?%M%H%@J%d‘@%?ng&fé%%‘%%ﬁ% 5 equi v)

in THF ( 5rTLi was (ﬁ)\/\@ﬂaddedtothe reaction
i xEi§Ea - IRk SR 10 08wet= %377 rrREl) fioRt HiFeS AR PCM (4
nilf}enoled 1€ 00l eds ddaled TEA (qBRKIC I’tﬁeﬂum) tdilosad by ahbdoNHiHloride

te 0 T
L5300 P DB S, ROy P e
NHAGE @9y addsddthe orserm W@t@@fﬁidm’lﬁaﬁa@ end thiea extrantes with EtOAc.

TIBE %Qgéﬁlc R8s WHE WwhilRd wath bAR2dAR] GMITRAE RN rated in vacuo.

e it e b7 abl Doy g 6h papts ) i & B are

gﬂdalm“oﬁf&)rdéslldgéél@h,t% oed ks ) &- lﬂDssoI ved in DCM
(21.5 nm) and treated with TFA (830 RE) for 15 h. The

rea an Pma?glﬁlﬁ‘ledcg@é (%)H%e @ﬂaﬂdﬂ‘&é{@qg@ %LI‘? r.*)cléqun) were added

ed
%gﬂ»ﬂw Qa thlt %536%%5 iy ne?(ta' grf%ﬂa’w@glzéen yas heated

t@RO°Wadd 5ad- hlylylﬁithtef (32 aL10ObquivOsisaddal slowle. ahcs&hqfeta@ne was

f_100b (.0 0. st
et 8557 8 s e e oA i DA R ord i B v

aflgdd oiesd LY ﬂmﬁoheu@w asgpelnd &7 Raaeﬁl'(el@]ﬁh(ﬂll,gh iJEﬂﬂh '
c@ﬂc@nﬁtﬂ@d ERARLS. Oﬂl S Bt SvalB arifer !‘5?55105 &hrBhatoptdpBl eljcltmg with

hr, urated t

Bk ahee frogiesd %ﬁwtotﬁée/d BEftonaoray th 5 Reor pgas e 21
nikg@ganoiactayedcrepioisemaashed with brine, dried (MgSH),
and concentrated in vacua. 25 The product was
purified by Si02 chromatography eluting with an

Et OAdhexane gradient to afford 0.110 g (44% 4% over
3 steps) of 100c. step 4 - Potassium acetate (26
nmg, 1.5 equiv) and Ac20 (50 gL, 3 equiv) were added
to a solution of 100c (0.110 g, .174 nmol) in benzene
(2.3 nmL). The solution was heated to 80 C and
iso-anylnitrite (32 pL, 1.4 equiv) was added slowy.



10

15

20

step 5 - Hydrazine (7.9 'AL, 2.2 equiv) was slowy
added to a solution of 102a (0.074 g, 0.114 mmol) in
EtOH (2.3 nL). At 1 h the reaction m xture was

woGhlswheds Et OH (500 'JO. After 2 h the sol uti eargirhateskiic

with EtOAc, filtered throggh CELITE(r), and
concentrated in vacuo. The crude product was purified
b reparatijv PLC to afford 5 1 199 .of
12 441D B Aoreines 79 L, 32 <quig) BpoiyY 24ehuf s gelauiSn of 102a (0074
g( 071 I'Eli‘lﬁlhlc@}li)d Eé?)kl;](fwxazg | Ax uBﬂ&-rejicnply mlghfex&%as)d%tgﬂsf@}l (500
ri &
;.LL) 351&%02%/ e (l:lﬁangﬁg e Wq%QAC, l?ei%%‘th o%ﬁh '& AL d
cpncenfra@g in ch&o H['he crude product was purified by preparative HPLC to afford

0123 v ACekppi 100 2- met ho) cy- 4- net hyl - pyri dine (42) was '
prepared in 3 steps from 2-

chI ro 4- gsthyl 3-nitropyridine by the procedure of
(SynLett. 2002, 9:1479-1482).

step 1 - n-Butyl lithium (3.1 nL, 2.5M hexanes,

equBlp-Tuamos)-§uptp- Rt tharyd Fsprazdlol el Pﬂlzdl(l@ Jéeeﬂgi)
M8 )orb hed2dnitaR7(1130) S@UEMEBDC. After 15 min the

orlﬁg?rl on 15 was vvarne(d t%) -50C fo)? 2 h. A solution of
96 (2.32 g, 1.5 equiv) in THF (17 nL) maSFadded

sIomAy and the,

satu o

The co%l ned Brganl c |

ye| s were wasH¥d with
drled (MySH), and co

g' ted in vacuo. The Yrgdueve
rified b 02 chromatography el uting wt

Ar@eéﬁ? f@anarpﬁfa}YLﬁ‘t‘ (1%to 5% MeQ afgaox €A0. 077
g (49 of 44. step 2 - Potas¥f &8aRe 1 10. 2
nmyg, 1.2 equiv) and Ac20 (27.4 ng, 3.1 equiv) were

addgqf\cepa(r%d 9' Utt!hox%h&) p@riﬁu{gq!ﬁ)heagﬁ%)apgméé é{e s gom 2-

benzene I‘'on was

Chhw4rmﬁhﬂr@rhﬁromwndlee @3 ﬁiqprecedllrfaoféammsndﬁégl aurake:. 2002,

9qupmhgnghe reaction m xture was then heated to 95 C
for 6 h, cooled to RT, filtered through 25 CELI TE(r),

and conce |n ol t The cr
oo FEPaq oy R D e G Rl g e 0 o
s¢15006 Bf M@ld@égafhé%l)nrmq}) af TroF (B70mbR4t -§8°((50¥er 10 8an 4w salution

\A%a §m1 Y- 80Qf 1 RAGEL A AGidEF 98i(3 998 1S5 equf¥fin THE (17 mL) was
08/ 019968PCT/ EP2007/ 058116 6 st ep (ﬁ]gl ution

agded Jqyrly ppd thereagtipg miptuge W stigyd 8015 r 24 J gy g e

q&bzﬂjlhfe&' watl de rdted HHsOl, diluted widh vﬂzﬁcf& {2 Bd:Degracte@28th EtOAc. The
in THR. (300 !|L Afte

ek R H T e U BT e gt

vamd. @kt proshicvas rurifisd DSiO; Theorasadiphucelesaer it s Mg@EEDCM

gVRRdRe r 9phed E‘%W/lb@ﬁ) t&afsd oloYd 3@49) o 5 concentrat ed

i n vacuo. The crude product was purlfled by

preparative Si 02 TL

Et 0 efgﬁé§u‘i‘1&‘cﬁtﬂ‘f€6?@9 %‘g eﬂg’(’g%'av/% 3‘893@7/%“& 3.1 equiv) were
alotaintp lasoltion of 44 (435 Mgl @r067 Bamol) in benzene (1.7 mL). The solution was

0 ]

h%zge& g‘d g_a?’ld Qﬂe%féﬁ %@gl Hreﬁ%é? g&, 1.8 % e_& agﬁezdosrlﬁutzl "lfhe
rfa]_:th@;nugﬁ{; vgas then heated to 95° C for h coole 0 RT, filtered through
det1 ] sidcdrcéRradl Arack: Ay Rerdeipesdicy Wasdpurkd by preparative Si0,
o PASROLGERR it BV E @Al LA Bbaes s BRrkd Lo

mixture of acetam1de regioisomers.



The ketone 110 was prepared from
- 2-chloro-3-fluoro-isonicotinic acid and R-5b by the
procedure described in step 1 of exanple 4. 15step 1
wo=2008ne9déet one 110 (0.50 g, 1.10 mmol) was di Pcalnre7iossiic
di oxane (10 nmL) and EtOH ¢1.4 rnL) and hydrazi ne
(0.042 g, 1.1 equiv) was added by syringe. The

e e A AT e ke syl SRR s gowty
ad&&dm@tsehhumtolﬁ 108% W @HOBCVIm ol hia Hﬂ@ E100¢1L) af@EC. Wefter 30 min
f@ﬂ&ngig‘ gmety dggd fngaimfe %@?Qﬁte@@%%@e%egﬁ%& with

42, 20st
3QAC T oo Db aTTarasheb b hrioR 2 tigRpa. and
c6@ceﬁ&§t%d@1 viflu® ERtvde rZﬂudffE&a@buﬁﬁchW]&e ave®iO, TLC and

iv . .007 : O. dppt, (0. 0082
Wl ey B i srutoRA e BPe, °°0
The m xture was filtered and evaporated and the crude
mat Examplegbrified by preparatory Si02 TLC (0-15%
MeOH DCM) to afford 0.005 g (15% of 1-43. WO

200&@&81%6@?@-&‘115?@@((71&5)8&1@1 ﬁ}&azolo [3,45¢] {rﬁhﬂh@methyl) 2-

49 3- yano- 1H— [

doiorbanfi Sagmiap b REmedot O Cuflsy %f@ﬁf? Piano-phenoxy)-2-
flubreatWdnzyids Fhppparierd adaludjoers ’rO}f]ZSJtﬂal’liq thef3¥ rom

[ 4-chl oro-3- (3,5-di cyano- phenoxy) -2-fl uoro- phenyl ]
-acetic acid ethyl ester (R-11c). Exanple 17 53-

[ 6- Br ono- 3- (6-chl oro- 1H pyrazol o

[ 3, 4-b] pyridin-3-ylgret hyl ) -2-fl uoro- phenoxy]

-5-chl oro-benzopitghle (1-9) To a solution of 3-
[ 6- br ono- 2Ffluoro‘§ N2-oxo-ethyl) F

- phenaxy. Okenizonitril érQ 3824, 0.96
mml) in 4 added tionf the G Hynar d

r eagenti romi-Pr¥BCL (@ A2 M

solution, 144 equiv) and 3-iodo-2 or®pyri di ne

(0.28 %,_Chim§)§c§€glglpﬁg RS sﬂpsq_l__b?gi éﬁ; .xan'pl e .7 The

reaction afford 0.28 (57% tTafter

chr omat ogr aphi ¢ purification. Ckldatlon of the

resul ting al cohol with Dess-Martin periodi nane (47%

was Thaketordl Buvasggeptestirpipedchlerost-8pow-iginientiminicd and R-5b by

t@f!‘ﬁm‘ééé&l'rééééﬂlwaﬁ%{eb 1*&@&@@19@ (39% as described in
step 3 of exanple forded 1-9. Exanple 18 153-

o T e SR i

HQF2A2)4 mL) and hydsdzép (0.042 2- ldﬁéqm\d 6 med didyysynngeoT haiegction was
o S8 b Tl égmég Egﬁ%ﬂﬁd%?@‘%%%@d o fflRppe
ﬂé’Hé(Pa @wi EERCtedoritgl Q% Me raa%hamrﬂ/@ﬁ wafheim

biBeARRd (1150, rarmd évaﬁdfdte@%:af(’&rﬁb)ﬂa d70mpoftdeed
fol | owed by NaH (0. 14g 3.2 eq) After addition the

reactign red._at r a r

was —ﬁlgg r eéﬁas{( co’nmntmugr @ % @eﬁ Oﬁmﬁﬁr gi%{eéw)?g@:pé% & 0.6
eqiivh ZEtrondH @082 s, C(Qequ)ssbd(%baﬁ (a8hed-hiauiv) Firzd (W92 & 0.2
BliNEnd BM A DERRAD 1889 £RBGEThE AL8Grel Whs YiREMA and B&porated

and the crude material purified by preparatory Si0, TLC (0-15% MeOH/DCM) to afford
0.005 g (15%) of I-43. :
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WO 20081019968PCT/ EP2007/ 058116 69 crude product was
purified by Si 02 chronmatography eluting with an
Et OAc/ hexane gradient (0-15% Et 0Ac) to afford 0.35 g

wo(2odgosé 112a as a white solid. step 2CTAP2007/058116

solution of 112a, DWVSO (3¢sl) and H20 (0 15nL) was
heat ed at 150 Cfor 2 h. The reaction was cooled to

et PRBEOT el ORe A EIB bt ARA UL HBE ey fuoro-

phasdrgitisabbthalwatiele (3dd) trd preparett iratbgo MR Sdting drvah [4-chloro-3-

Vi) s purified

0 B o o e e PRy B8 Recane
grad| ent O 12% Et OAc) to afford 0.200 g (35% overal |
for E¥¢BP€ 11 and 2) of 112b as a white solid. step
3 - To a solution of 112b (0.2 g, 0.392 mmol ) in
di oxdBieBromoni-)6-anldrd=l BHbytLrolb | Bit)r| myasliad dbdethyld2atiare-

g o ViraySyringe. The reaction was
péq%&??é'@tﬂoré&%aﬁﬁn&dé’dl?)h The solution was cooled to
RT and poured _intg agueous NHACI an tracted with
1094VRGHPBERP ofrﬁg BoRP et aRr Bete- %Bﬁi Rﬁ&gﬂ’é’g Vivero-
blatidomérril 72,8008 3 INOZB ol ) am T TiEwap addddecsotudioafof chedAyA8¥ reagent

f?ré;{eéq:r@m i- % }%[ﬁ%? ?0 g:%m}gglf % ]2 %?oég) (51 g eﬂﬁ_v%)and 3- 1<fdo -2,6-
dich]aromyridings (0i28ign 1 85 pawiet dsydeycri gql]gymp eZ. The reaction afford 0.28
(5P Rb&udk ﬁﬂ&%ﬂk&rﬁhﬂo@ra{nﬁlc %ﬁ}lﬁcanoﬁ hextdatib€ of ARR&URtg alcohol

e R, R PR SR ) St

add epdisatmnnidolidradnaGoth) (CASciRed. n Mop 3 b exarrpl@0 afforded 1-9.
4) Exanple 20 3- [6-Brono-2-fluoro-3-(1H pyrazol o

[ 3, ¢xhhp¥fgzi n-3-yl met hyl) -phenoxyl - 5-

chl or o- enzonltr|le (1-53)

2008 019968P | EP2007/ 05811

[ 6- éjlé H%O@Of BRi8-3{¢- %WP’ fgplsfaf%o[é Apflpyridin-3-ylmethyl)-
phyiexz |- E—CB}oyb-rhSEﬁichthle @ehoxyl - 5-

chl oro-benzonitrile (1-53) can be prepared by

ut|I|Z|ng the procedures in steps 1-3 o

cept i.n -tep chl oronigotinic aciq is]repl aged
’{E(X 3 ﬂﬁcﬁ)zlgﬁr boxyl i ®% N
3Bg. ¢

2739 39 SExanple,

[ 6- Bl 0|]ﬁ5 ¥l uoro-3- (T pyrazol
pyri®©azi n- 3-yl met hyl ) - phenoxyl -3

chl oro-Bénzonitrile (1-49) 112a: R = CO,Me

: F step2 Lo 112b: R=H

step 3

step 1 - 2-Chloro-6-methoxy nicotinic acid (0.23g, 1.1 eq) was combined with CDI
(0.20g, 1.1 eq) in DMF (5 mL) and heated at 50° C for 1 h. The reaction was cooled to -
10° C and a solution of 114 {0.45g, 1.13 mmol) and DMF (5mL) and was added followed
by NaH (0.14g, 3.2 eq). After addition the reaction stirred at RT for 3 h. The reaction
mixture was poured into saturated aqueous NH,Cl, extracted with EtOAc/hexanes (1:1,
50 mL), washed with HZO and brine, dried (MgSO,) and concenfa‘atéd it vacuo. The



0,110" 1T Ari ArO step 3step 5 t 1116a: R = C, '=Hste
4 r 118a:121= Me sep I-p L...= 116b: R=d, IC --
Mell8b: RiH step 2116e: R= 0.All, R = Me

woblB@ag199gs = CO2Me step 6 c..1208: R' = H PETERP24074058116
To a solution of 3,6-dichléaro-4-carboxy-pyridazi ne
(7.5g, 38.9 mmol, to Aldrich) in DCM (30 nm.) and MeOH

d dded
R A RO 9 Tt ad SR Aok AR B0 eppe
Owa@erpl(@éﬁ%elﬁtodnl id af“@l‘qb 828 igs b1 ofyld P4 e Wolaopli ifls
observed. After addition was conplete, the solvents
Ver gie rrw&ﬁutic{ﬁ dfqmgoﬁs@t{s g end EEOQOHSM$¥VMdafeHQ@lSO° C
[ chromat o utin C xane
972l Lt o SsoR ety P g Pa B o] SR e
5  eltbhedwita EHDAwrillei donﬁnd&ﬁtraasmmvmsmi with wetandidiyine, dried
(ﬁa%.;ﬁ éréd %%‘2&%%!&5@ rv!z% “i‘ﬂ'e ](?j o§§ct%\7as 'imﬂhéd waﬁoz

@m@aglﬁbhsod@n&mﬂzmn tﬁ?&q/'&%ﬁa%ﬁé%vt (031 2%1 ch) St 0.200 g

(B5BloverdB Sorad@e d a6d opwd 19eb ayvi ahBysolidge. After t he
addition was conplete the mixture was stirred for 15

LR ﬁa%e“% P10 'df'?%l?@)‘%%%al SHT 50 00039 nflh Ap@ Rt (07

10 18l \msuaddecbhiydxenz@w (P638911g7.033,) 2’81 sriinge) Tharegetjoryyps stirred at 80°
cﬁ 2P0l)h Was scﬁgﬁjﬁfjwﬁsmb%léﬁho RT%H%[@CI idBaqh&eny h\tmm and extracted

i e lPTRChL hirsoFinint Gt TR AR vasou,

asdtewmtz&eﬂ tuHifiGkd (.487 o466 wed- 23dded foll oned by water
(60 mL). The mi xture was thrice extracted with EtOAc,
dri ed,£LMI§94) . filtered and evaporated. The crude
product “was purified by Si02
15 3-[6-Bromo-2-fluoro-3-(5-fluoro-7-oxy-1 H-pyrazolo|3,4-b]pyridin-3-ylmethyl)-
phenoxy]-5-chloro-benzonitrile (I-34)

The title compound was prepared in steps 1-3 of example 6 except in step 1 2-
chloro-nicotinic acid was replaced with 4-chloro-nicotinic acid (CAS Reg. No. 10177-29-
20 4)

Example 20

3-[6-Bromo-2-fluoro-3-(1 H-pyrazolo[3,4-b]pyrazin-3-ylmethyl)-phenoxyl- 5-
chloro-benzonitrile (I-53)
F

NC o AN
O AN (1-53)
Br N - N

Cl _ A



WO 2008/ 019968PCT/ EP2007/ 058116 71 chr omat ogr aphy
eluting with an Et 0Ac/ hexane gradient (10 to 20%

Et 0Ac) to afford 8.15 g (82% of 116c as a |ight
woyedsiayee®i | . step 3 - To a solution of 116c @E8TEPY7/058116
127.11mol ) in MeOH (40nLiyowas added ammoni um formate

(8 55 g, 1. 1eq) foll owed by 10% Pd-C (500 ny). The

SRR R B RN R s e o505
chldr@ém@ntth}edlrgh) @nbemmmﬂig)mﬁﬂ@@blﬂr@noyedmsoh stapgsl -3 of
ki 1@% %@Jgt mthéﬂh &/P&hst B@t}ﬂ’i@ ba& Ilsl ﬁ;ﬁ&ti\b%t&ﬂdi%f e

eva he resid partitioned
‘WM?%‘@)(%§ %]HOF]@@ Ef*r‘i3 DCM | ayer was

separat ed and the aqueous |ayer extracted twice with
DCMEamdple@tier (80 nlL). The conbi ned extracts were
dried (MgSO4), filtered and 10 evaporated. The crude
produgt | 7 t /]
N C g %ﬁﬁé%aﬁ G B B T St s R oy -5
chlorenbgnagnt H‘%/@ of 118a as a sem -vi scous yel |l ow
oil. step.4 - To a soluti of 118a (5 g, 18,78

nmmol) in THF éfb'ﬁl) and MeOH ( R&i?) was adde
aqueous sol u Bf Li OH (21, 1 M oty
m xture was I tirred,for 138 gnn V\,heS{g: the

was conpl et’e determ ned by ‘'TLC anal yS| r
m xture was -concentrated and the residue was dil uted
with H20 ( THF (20 2aRgd then a

pH ztepla.vff:h é’l@ 1. Steprdat %ﬁuﬂﬁgs@m dfz‘PSFI %OZ
coI sep? EQL by £+ 04+ mtMen, washed with water (50 |nL)
and Et0Ac (30 nL) to obtaln 4 08 g (86% of 118b as a
white powder. 20step 5 - |To a solution of 118b (605

, 24 mmol) in DI\/F‘t‘?
mml ). The miX was ~@ ed X oNBOB' oAdenilugry-phenyl
at nosphere fof 21’ 5 h.BThe sdfutll on was cooled to -10
C and a solution of 67 (leg, RS nmol) in DVF (5 ni)
was added via syringe. Wile stirring vigorously, NaH

336 | d d 3 t
ot Graaloes o e O PP FER TR ot b Tomob
Aﬂdlnn:hamdm (B0tthb) 46! MoOH (1§ nidatdeolsd o ¢ crpeeatided heolution of
(fﬂrﬁétﬂ*&}e mlgaztzﬁikﬁlﬁﬁg(f@g/[ i hIQX:Q’Ie) %l-gwl};rmlﬂg E f@ﬁ@ I %ersistent

m xt u d'wth saturated solutio
yeHow calgr ie pbegdniftenpiditmrosis O fﬁi)ﬁ“’aﬁﬁ’ eREjivteat rwgroved i
vahe. EheHadphasRcRss plasiee ty Bf@zrmrdxﬁﬁogda phedigtiddeith an

,ne soluti.on S Lr te
TipRon e e e S Uk %@éﬁi‘é"; il B
teatdolelibpeomataadingThe crude product was purified by
Si 02 chromat ography eluting with an 30 Et OAc/ hexane

or aqﬂ 80t 56ARnt 1%9@% 5% QAR 7k gus@g@deagn (AASPHF ofo ml)
S a orange
362 NorO R OB C 114 DA P RS dadadt moD

vina tréded(dRodwind, yizasmdnger iAfer (HkGdditmpsyas cdinelem the midgumwasas stirred
Heat Iﬁglh then ]Lﬁesco i%g bhth Q&%_Eerﬁ&%%&%@%ﬁl) anid M v @retsohmon was

at nos e sol ution was COO

agd copledio BE. (‘slwopn Ofétlé'AéG $30 A28 mynel) Bt 9 1B 2Rm)L) was

a‘ezfl%%cﬁthﬁﬁ.n%ﬂdl canh@a. Wg%éogilggjé\%?g&gfd% gthrrad gt RIS ernight and then
R 2R AR MRThal 2 AR ap v

apthaktellumsd Ioitec(ss dyl)wdbhedxtnird Wawhrlcﬁeemttad wgh E(B4c, drled
ti
dggggbfd E.Et%gd ?‘[id &%pé&'téa R cQﬁfe‘jFrS&cE a6t ﬁ‘*a Hbh Si0,

x 50 he conbi ani c
phases were dri ed (NgSCﬂ) filtered
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and'ev_aporat ed. The crude product was purified by
preparative TLC devel oping with 5 40% Et OAc/ hexanes
to afford 380 ng (62% of 120b as a light yellow

wOl0@019968 step 7 - To a solution of 120b ( PQ@/EPEN07/058116

0.17 nmol) in MeOH (2 ni) 7mas added tert-butyl
carbazate (45 ng, 2 eq) followed by gl acial HOAc

PR aEbi e Bl e gk 305 L g0 R A0
gparg (820 netidoes mbgr yBIOW ¢20 nl) and 5% NaHCC3 (20
nmL) . The aqueous phase was back- to extracted with

Sﬂ\/'éé 3X 124 J@h)t?oﬁlrb? étéetgsqenbﬂzngdmetcﬁ;)aﬂlme@mt(tmt)swas added
| Vv S|
afHRORyp tlt}ﬁé%@?ﬁgrﬂt#e@hfﬂe efhy W\?é%@&@ &ﬁni{ﬁ “‘B@ e was

hefteO4o 50°C fbr 50 eipuincthents0Gfor Asidel Tiremiesulwas pepled to RT
338 lﬁﬂ%llea Qhr%?lhgf%% g 9{ CﬂiﬁTE Jvﬁlcﬂlwgs ﬂhsea%ll%thrl\é[eOH The

was partitioned anong A
veb@lerﬁeyvenwaerevemamyn@ﬁ& regd il BedsgiabrpiddeRs e DM (80
) and FL©. om:am:m |PRasas y@@ramﬂam@a;uam liee exdibacted twice with

s, back- ext t ed w
RS PTRE SRS ISR A L QS0[ eBana
ebifdraed dTlanotudyvapdudctved pufified by $ifle clmooutagraphgsiuting with an
y() ID (1} 1~
Ik iy A T T
VESOUsVeBPF Othhi t e powder. 5-
[ 6- Brono- 2-f | uor o- 3- (1H pyrazol o [3,4-c] pyridazin-3
-yl gepAylio a2 wheaofi18a (3G, L &phinrd) @il (40e1l.) and MeOH (10
i flugroacet . e I

ntlﬂ):g was agdecfl a.t%a %te%u g‘.}lttmg ;OT ??Ili RtrbL ng %%Jtﬂﬂﬁ ?ﬂgﬂ@{tﬂre was
Sal:rEﬂ ﬁylls 2n1f1|v~(hgp @he @actt(og_lppza‘gyp@pl_qteoas[ tez;m@]ed by TLC analysis. The

IMdrg% am%emtarté%t 4l the %ﬂﬂ@w dituttSapAtEHl (5 i) lah@ THF (20
ré\lé) r%var 2 ag r%%f(}q% %Cle)fﬁe tsulltur"}g S8R co]?ected by

ﬂltﬁate:tnhylhshzdfwhtlhwanerga@ ) pyd 2R 030301 tojobyr 4.6212 (3698 of 118b
asXh%ﬁ%%é phenoxy] -benzonitrile (1 55) was

prepar analogously except |n step , 67 was

repl aced by R 3 % _

[ 6- é@e@&%ﬁtﬂt@nﬂf NG (e éW%QBP%D%‘T Y Op}) was added CDI
(PWr m@‘,aZbrinraom Thé hmttmre—wzehemte&yd 50°lenrieniat At dtenosfhes6ior 1.5 h
L 6P utlog %rg.ggcboﬁ[%l g@@md aegﬁgt‘tatﬁ)tn df%’?ﬂ g@ mﬁ]ol)v\lﬂsDMF {5 mL)

ace

Yo abjdop apyge. 2 2hilg gising vigoraysiyy Mel| (334 B4 nmol) was added in

Mfﬁ&%zdv@f Zy MidTetHrdnde RERGH Jwas stirfdiFbi Saliedi1b ihih@nd then the

b e AR i

wha3 dEN’a:d'ph‘ét s2@irated NH3€! solution (20 mlL), water (30 mL) and EtOAc (50 mL)

a.[ﬂg f&a&g@ ”Ehelf ]it &%&gse(vﬁas %Eﬂkﬁlbrgle Q_'))((pmﬂ) én@thz bhifik Ecﬁ{ﬂty(ﬁ{ was

eéfth@ff dith Eg)@;«r M) pHeseogiosl etpes ershisd iMesOplefiltered
and e%orated The crude product was purified 528, ciRbniatdg2ephklelutiBg with an

EtOEc/hexan% gradleﬁ'\)l% (40 10’ 105? EtBAc) to afford 685 mg (45%) of 120a as a orange

foam.

step 6 - To a solution of 120a (670 mg, 1.06 mmol) in DMSO (8 mL) was added
water (0.4 mL) and brine (10 drops). The mixture was heated to 145°C (oil bath
temperature) under Ar atmosphere for 10 min. The solution was cooled to RT and water
(60 mL), EtOAc (30 mL) and Et,O (30 mL) were added. The mixture was agitated and |
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122c: Rl = R2= Mg, R3= H 122d: step 1 step 2
Ar = 3-ehl or o-5-eyano- phenyl 5The starting
mat eri al 122a was prepared by the nmethod di scl osed by

woooddnoRigrrett et al., Og. Prep Proc. Int. BSA&p2007/058116

29(3) : 330- 334. 7

NaCl (2 gm) was added. The mixture was again agitated and the organic phase was
collected, washed with brine solution {50 %) and the brine solution back-extracted with
EtOAC/ELO (1:1, 2 x 50 mL). The combined organic phases were dried (MgSQy), filtered
and evaporated. The crude product was purified by preparative TLC developing with
40% EtOAc/hexanes to afford 380 mg (62%) of 120b as a light yellow foam.

step 7 - To a solution of 120b (100 mg, 0.17 mmeol) in MeOH (2 mL) was added
tert-butyl carbazate (45 mg, 2 eq) followed by glacial HOAc¢ (0.03 mL). The mixture was
heated at 60°C for 5 h and then stirred at RT overnight. The mixture was partitioned
between DCM (20 mL) and 5% NaHCQOs (20 mL). The aqueous phase was back-
extracted with DCM (2 x 20 mL) and the combined organic extracts dried (MgSQO.),
filtered and evaporated. This residue was dissolved in THF (4 mL) in a microwave vial,
DBU (0.04 mL, 1.5 equivalents) was added the resulting solution was heated for 10- 12 .
min at 150° C in microwave. The mixture was partitioned among EtOAc (40 mL), water
(30 mL) and saturated aqueous NH4CI (5 mL). The organic phase was separated and the
aqueous phase was back-extracted with EtOAc (2 x 30 mL). The combined extracts were
dried (MgSQy), filtered and evaporated. The crude product was purified by preparative
TLC developing with 6% MeOH/DCM to provide 45 mg (58%) of I-49 the product as an

off-white powder.

5-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridazin-3-ylmethyl) -phenoxy] -
isophthalonitrile; trifluoroacetate salt (I-52) was prepared analogously except in step 5, 67
was replaced by R-24. '

~ 5-[6-Ethyl-2-fluoro-3-(1H-pyrazolo|3,4-c]pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile (I-54) was prepared analogously except in step 5, 67 was replaced by R-
36.

3-Chloro-5-{6-ethyl-2-fluoro-3-(1H-pyrazolo|3,4-c] pyridazin-3-ylmethyl)-
phenoxy]-benzonitrile (I-35) was prepared analogously except in step 5, 67 was replaced
by R-32, '

3-Chloro-5-{6-cyclopropyl-2-fluoro-3-(1 H-pyrazolo[3,4-c] pyridazin-3-ylmethyl) -
phenoxy]-benzonitrile (I-56) was prepared analogously except in step 5, 67 was replaced
by R-42a. '

5-[6-Cyclopropyl-2-fluoro-3-({1H-pyrazolo|3,4-c|pyridazin-3-ylmethyl)-phenoxy]-
isophthalonitrile (I-57) was prepared analogously except in step 5, 67 was replaced by R-
41.
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steps 1 & 2 - lodonethane (0.75 nL, 2 equiv) was
slowy added to solution of 122a (1.10 g, 5.94 mmol)
and KOG Bu (1.34g, 2 equiv) in toluene (30 nL). After

wohegio1besg overni ght (18 h) the thick m xture PEIgEP2007/058116

quenched with 6M HC1 (30 nmt), diluted with 10 water
and extracted wiwth Et OAc. The organic |ayers were
fgﬁs{ Wl&: brine, dried (MJSO4) and concentrat ed.
The ‘T&%P obt ai ned was re-dissolved in DCM (13 nl)
and MeOH (13 nL) at 0 C. To this solution was
car &f gt Brpmmdeddora-priewrindi7-gHo-4p a7 olriselaier | spyrrzolglfyt-
NSyl eBUY i phnOMES5 - AibrBibnzcifigild @t i on mi xture
Clpvgsé quenchedg%% % and concentra?edgl n vacuo. The
enol ester 122% was purified by SiO2 15
chr omat ogr aph ut| ng vvltteh an EtQ
to 50% Et 0Ac Kford 6830 g (209
portion of thiskmaterial (200 ng, Q-
dissolved in §HFQ9 nL) and a solution LiQH HRQ (47
ng, 1.2 equi v}tln H20 (3 mL) was added. Afté&r
stl rring overni ht the solution was adjitdtedM¢o pHl

t htepQ ]?2 Hd’égéa with Et0Ac. The conbi ned
Or garhe Wi t h g Eneshics-5-eghnb Mia@) |
and 20 concen rat ed ord 120 ng (69% of 122c.

5- Met hoxy-1 - nethyl- 6 - oxo -1,2,3,6 - _tetrahydro -
pyr iTientarting matarild294 as Erepated llQQxe)maﬂacsi disthsed b 8l R.gBarrett et
a}'-é#ﬁF%Prﬂ.o tiﬁt E§Wﬁﬁ[ﬁo%§c“ bed in steps 3-5 of

. I's case no displacenent of the
I’EYXE;E%E%_%{%%QE}%% tanfe E/O 75 mgaZch{u?V)VV\%% slgxkl)v yearddeéi to solution of 122a

([ 86 Br 9Dm2ndl) arer KOBu( @ -3t Ieyhiv] iosodeche HIEMTS. t&ﬂmrahgrdm

ovgrn&]}_l')ﬁgffaal%)%g th§¢k4 }X‘E%I%)(Nr(a% ag‘%}cﬁeé/ JN{{R %M Htl %%q@x g:]lut

benzoni
v(a@erm_lé egtraciedividy BIQ/ . wahs cagrdeclayds wie Vﬁ‘équi vy breaneadﬂed
slsat, ] a1 Qhcafitatedl 26e (6idu2Gbehindd b reumElvddin DEM (13 111L) and

M T Nt e o .
(eauil, M hexabef4 ¢@riB) ovke) 1 GmwvasTladdation MUmviwuzrend@d with
80831 goncgrglé‘ft d;f' Qlakuo. 311?& SO 1985w gﬁﬁﬂ in

one portion an e reacti on mxture é.g)’[@diff d
or

dheamategrarty dviéns with an FAGPDM pE wa%(zéﬁ% ﬁo%eEt
AB0Q (@Ic)%g uemﬁe & prtidh 5%&&@4@%1 kDG, octi4l rhiinel) vads dsolved in

1 PP lnds W RrEe IR TP THR QTR HDE D 8

Afen sémingatveuhighT e sobgiod e @crbtlstﬁdq oMb with.d 0% Hebindespitracted
El %c( @‘h@ CHi‘ni)lr@:H Q:rftaﬁfceﬁ)%gs Wit Rradi2d THA t(r%e?@ne'@l‘-(MéS@ﬂ), and

. The reaction mx‘} [&5 was. concentrated and t
CPQ%%“@F&EEdﬁaﬁffPlide@otﬁ?/g &Pt ot kd6mat ogr aphy el uti ng VVI th
a MeOH DCM gradient (1 to 5% MeOH) to afford 0.180 ¢
( 37%B MethoiP8kmethyl-6-ske,23,6-tdthatiydrot pyeid{e34-pirboflic acd (122¢)

f 7
ﬁa‘ﬂ%b%&géé@% ;9%}4%&}%3&%@3 bga H)gqg 3- %{%8&%&@199 On this
Cﬁ%ﬂa@t digiacsensnt ofethe Rstoansibstimgnhy igrdayols waggbeespsrde

to RT and concentrated. The crude product was

pur igxk@@lens Si 02 chromat ography eluting with an

Et OAc/ hexane gradient (40 to 100% Et 0Ac) to afford

E) O%O - —_ e > 7- etrahydro-gl = rrgfo?o[ A-
mﬁ’?ﬁm}mﬁjgﬁw mgf]l Geoni ﬁ% o
(I-60) MO R-44a stepF, CH
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wo3ndsith &%

r118bAr0 step 3 CHF, 160 oAr, step 5 130a: R =Brr-
132a: R = CO2-93u step 2 rstep 4 130b: R =

CH2CO2- 1BuLs" 132b: R = H Ar =

§- 5-cyano- phenyl ; Ar = 2, 4-11 uor o- Dh%k‘JEPzM@oasus
20081019968PCT/ EP200710581416 75 step 1 - To a
solution of R-44a (3.2 g, 9.04 mol) in DCM (12 nl)
was added s uentially DAST (3.2 g, 2.2 eq) and EtOH
(0.02j4, eq) and the rjeaction mxture wa
st or df 1h. Fhe~ptaetted? mi xfie 0
par oned—etT®2n agieg 648 and 'DCM
oPfanic | ayefORks wlhed sé ‘
brine, drie PN&2s0t), fitgergd and evaporated to—y
afford 1.9 6% of 130a. ne step 2 - To a Me
sol ution of 1308 (1s8g, 5.045 nmmol) and

Pd(0) LR(t ert MBu) 3| 26 3B -@,1Breq) in di oxand5p30
m.) at RT waBfadded -2t emb=-Foul oxy- 2- 6x0ethgd-zyaec-phenyl
chloride (25 nL; 0.5M solution in ether) and the

r es %d g oS Qljlyf dOoLri 6\§a§ égﬁ%{ Vel Ahedth Jr go@ad?l to -ggglunon of acid

et ween aqueou
1%6 6%20 aTA&d mrgdh il"cD%F Vdrl bk AR Re mﬁd%%ldéh%t 81 § {he
sWiiutibn Was @efolealrtd ob CI ang a sGlikieA of NeABB) ¢, 1.1 bdiav)an DanE (2.3 mL)

YRR RS CEMIRPLONSH HSE DULL L1 9.RY, 5881 on

p@%ﬁ%&h@ﬁa?tlmaﬁmm mas @llGEddgo Wao9go 8 oy@0bh. The mixture was
9enGR-Boled IP0E, %%L:ﬁ’dﬂe@ Qvi@fsarh LRl L8 @ﬁ ilted With vRr 280 Ekiracted

e Eﬁ)ﬁen fo&gorﬂ‘éaﬁ%argﬁ@cszg@%wi Wﬁsheaﬁ@&%a %621 (Mg50s4), and
chhcehuthed Wake dbidaoob@ihetl oras 25@ssahdd in BAMItE. DmLO ind 86ded with

T%‘Ré%%a %‘dikg?rsﬁp d’%egcﬁlﬁg gmgvl': &?;!S ‘:Igil’l):e %gedlggdlthe( %SI%#' rified

e 'react I on Xt
bmé@mbrqmatparaalm)delgtmgw@daMﬁOP@D{JMBﬁ@m@ ébtq Ph MeOH) to afford
Omgefgggﬁ,ﬁ)l\@qz'@rtltl oned between saf d aqueous NaHCC3
and "Et OAc/ hexanes (1:1). The orgam c layer was washed

sequen an Il

i1 bR aq hilplags P oG v pOFlY D50 4008 33 01706
.3B32amol) in 1,4-dioxane (3.4 mL) at RT. The reaction was then heated to 50°Cfor 3 h,
cooled to RT and concentrated. The crude product was purified by SiO, chromatography
eluting with an EtOAc/hexane gradient (40 to 100% EtOAc) to afford 0.060 g (37%) of I-
50.

Example 24

3-Chloro-5-[6-difluoromethyl-2-fluoro-3-(1H-pyrazolo{3,4-c| pyridazin-3-
ylmethyl)-phenoxy]-benzonitrile (1-60)

F
ArO Br  118h  ArO N

R-44a ee—m————tm —

step 3

130a: R=DBr 132a: R'= CO,"Bu
step2 [ 13pb: R =c,comn P4 Lo (o r—n

Ar = 3-chloro-5-cyano-phenyl; Ar' = 2,4-fluoro-phenyl
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20step 4 - A solution of 132a (0.2 g, 0.31 mml) 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

woRgIReheg Nt 0 sodi um bi carbonate and extract egcwErb07/058116

Et OAc. The organic | ayer was washed sequentially with
wat er and brine, dried (Na2SO™4), filtered and

e aoa s G asmi o e OO L B Bt P e

sédilenBAKIRASTE AN, )2. 2 @) ahdl 6r@HO0.05 gd. (5899 gndthek8Rbon mixture
v?ats ?r?ré%l gbﬁagoﬂfé 5@%&@ %1:3%1@ ‘Aglg ggl%tlgn cpb&xzéfenrg&‘aleaus i\gaHCO3

Zl ne
A DO, {The pigpnisdavenias weihedbscgnera bvﬂth@fa#r T biine, dtied

(N%?B@A Pt d Sng @01 ReatEP Ao dob266% Rof6i304.) Was added.
he pH of the resulting sol utlon was adj usted to ca.

9 VVI 1 h.,2 % ﬁl% Ofﬁgk?a 1%r T%n )ua%aq)dm)ip%m %ugs?z (0.39g,

0rﬂ15>ﬂqm medlwaasle PHLmE af Rff WaE%@Ad Zatnlﬂ bukesy or-gpensihy ZIHaFyféliorlde (25
rﬂ\@‘%l"ﬁ\@ ﬁﬁﬂ&?ﬁtétﬁér ¥ndMhe QesWﬁﬁl%rsoﬁﬁgn Rl ffreddii R&Dor 6 h. The

isgop iaqrfe{a'o@r%%%ﬂ%ﬁﬁva PERRYOST TSRt RV s washed

- shpRhti GG esteenid lﬁrﬁleSéﬁQP/ﬁNﬁSIBD) filfEinel mﬂwmadd The crude

péo%,lig{rvgé ‘%@%ﬁ% fsﬁc'flﬁ %891%%}1@6%@ ARG EDOR AL %rachent

(200%) BOI05 sAdipx@S$0 2/(d%%1261398. Exanpl e 25 3- Chl or 0- 5-
[ 2-f 1 uoro- 6- et hanesul f ony1- 3- (1H pyrazol opyri dazi n-3

yl ﬁhyﬂo)a soRtRAFY 1 8b ErsReN( 1 ki)l #d(IME3) ndi)epd 13&d .CDI

(g ReaLandihe pely bt By a0 R 2 15 i gefiion R v

c8oleth ko125° 62y amoluphe n§/130b/(0 13 g20.3t6dnioliging IPHE i}y mL) and Nall

| - YW lahd stirre
(é%& f@ﬁ%x%fqe) v\-rl—e@e ?dcﬁ:ﬁ ;ﬁlsva Pésaclgcg rhfdre (s ng% Qmba (oM@ lahd stirred

%%h) eww@%g)@u(ﬁsw %ﬂuweg@ew §a(t ﬁﬁ&H‘f &g}%%bdﬂd
H?Acﬂ;eﬁﬂaem'[@ﬂ) TEASRENLA265aOdasByd aqderi‘thﬁmth%g) art@ b;ne,

. eate
R e
reaction was cooled to RT and brjne (80 niL

addér 4THesotan ffd 39m - 2% 0 dpealwnd B- 2:0 ngcg §g5 eq) in
thltne (PlEmBWSMHIS1ARa ST \@for RAC Khexdat i@t @k blell, didGAred into

%%ll“%le%%rr %ﬁaﬁ nd, dr I'Iél.g dd %%ﬁu dlthel otrgagne - aerll (%vas Wﬁ.%l}efl Iseq&tentially
V6 6tz igh (A0 1 iter vk cvipantodt Dy dscpreduct was

lhfﬁgél WSLdz %h%@r{&gérgﬁfg) el&&%&lg&gglﬁ)ﬁ/ l%}m%%@?%lg%t "(1‘5 -50%

%OAS ) watipphf-§ 5 gﬁS%\/ébﬁpléé‘e n.) and THF (8 nL) cool ed

to OC (ice bath) was added dropw se a sol ution of
OXOiske Q 9)- A stl@rgof 152b 061 101 274 dirseld préeDE I0.WageX eq) 22d
e t h r
hg%l)az g&pahﬁ %%ﬁfﬁ: IPREZ\A%gV\%Q ee{tgfo‘% SItOngf f%llf' PhV¥2tion was

cpehéw;@f C P @< abmlngrasiaddad Thgpdl @ftthe reseltisy écrlﬁﬁlfghvas
a@ﬁﬁteﬁ"ﬂ@ﬂa eaterbob a0 Cifedrfudh &.difhhd wigadgid Nmgand warmed

Get8 etabd oot RN SS PTG g BicPls S e oRBR Rer
washed sequentially with water and brine, dried {Na;SQy), filtered and evaporated. The
crude product was purified by $iQ; chromatography eluting with a MeOH/DCM gradient
(2.5-10% MeQH). The recovered material was triturated with EtOAc/hexanes to afford
0.040 g {34%) of I-60.
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20 observed. Water (20 nlL) was added and the m xture
~ was extracted with EtOAc (40 nL). The extracts were
washed with brine (40 nL) and the brine was
wobassioiexgracted with EtOAc (2 x 30 nL). The eomEPR@d/058116
the EtOAc extracts were drméed (MgSOH4), filtered and
concentrated in vacuo to afford 2.5 g of 136¢c as a
Iig%& V\:htz -yellow solid. step 3 - To a solution of
118 E 1.1 nmmol) in dry DVF (8 nL) was added

25 CDI (188 n%”@l 2 mol ). The m xture was heated to
50 6- @hiomeS-rﬁ FP- é@mﬂ@@eﬂéfonxbt(ﬂﬂ pyetzolol drcbryrdayge-3-

RARyIMPhedoxd bRl @) (5 nl) was added via
ngrl nge. eTéé;{jtﬁLhe cool ed m xture was added NaH (152 nug,

3.81 I, 60%in mneral oigl) gver 20 mn in thfee
equab, partigons. After the '

i 4t u%‘%‘bﬁ“\;éfﬁ.of“ 1 :@

20084 8PCT/ EP26057 /2081 3 %

the sol ution was carefully adde s "d aqueous NH4C1

e8! b}, bdlIpmed by wagaq:;( 0% Fﬂj Et 0Ac (40 mi%®
sEine Xiddire- soas agit at ed and t OAc phase

separated. The aq@eeashlcpdnawomﬂb‘abW@Maﬂwﬁ wi-t h
Et0Ac (2 x 30 nL). The conbi ned extracts were dried

( Ngét%_r T% a{jﬁ &t%rgetg @ﬂﬂ (494 9&?%1) H‘[ﬁ )ﬁf{elﬂg %%Qﬂﬁgstadded

ogr aph I'ng
R OGS HeRtrfel g henal el (50 (020D O RrOmEY. Leatas s m 1.04

rﬁ)m_%_ﬁ EAgREf 16}3@?0%) and/h$Maw(F10aigy 18.66 innol). The mix@yre 4as

0 .a ut.l O

gl e TS e 1%%3%&%%?@3%%??‘%%? i PgEction was
cpd188 tnQY and hened 30tk ewssaddétk dhe mlxt@reM@@XfrmtedLWﬁh GH{Ac (80
chie Pfh%q éb% gﬂasg %E%:ﬂé&%ﬂk%%@t@@é (f@?@ﬁm R @8ed MgSO.),

vacuyo. ue was c (1ce
%tawéuapﬂéwwnﬁéﬁe%%ﬁa%t %f.? e M%dua%WSE{"@ﬁe P8O ) |
cﬂt&nz{fbg@ﬁpﬁ;ﬁelmsg with bk 86D AYh&HAnd gaditnth(StI0enNEEiD) at aftbrd 2.3 of
lgg[g WOIaase was washed with brine (25 nL) and the
%Eh’ée d61%t i on back-extracted with Et OAc (2 x 20
The conbi ned o;lgam c extracts were dr

( lvggm,\z Fa ¢ scdyiéen ofd7b Ebh et mmed méﬁﬁ?ﬁé?%) b TgF (8
nqi) b3RA t88° @ (it Bath) s ﬁd@cﬁlgﬁlpy\@de|a(3\zﬂu$16h bdOXONE” (358 g, 11.96

eaohdes i T R el 30 nn N SR b i s
s(ifre®forit, mig 39l thefhibe nholing bethwess rireatadd The r@(ﬂtl@g lmrmfelre was
sﬂrr¥ g& Q’%ﬁ%ﬁrﬁ dﬁ ﬁéate’l@m%ﬁ 6 hs: mapﬁé &Maway ESIWBS RT and an

Ccoo wat er an écgs
agpeasts selptipm ahsagddy %H%Qawawédé d{OP“BS I i fsthep fathinss
o%etﬂv@ntwadef 20 niDew#s agted gndvas nﬁiﬂufeﬁezd; cikanctad with Eadvk (40 mL).

'I&g%%rac‘:til \g%/vg%’ él%eds “q%naﬁne 40 rrI\Lg a?d éh{)b u{ %?at%lbta lg]g{tractﬁd with
I$@d0x 8o oxL)( 180 cwgbmmédlerFé@év emtswmﬂmfb(l‘figﬂ% dtlgred and

JH&%%&% vRYLS0 GHORS. Y L1 30 AP Rad waind-yaulseidrad on a
S 02 pr epar ative TLC plate and devel oped with EtOAc

gg| if@L—ZS ﬁﬂrp) 53%2(%11%{) ?%74 mg, l%h ) u\{\IGWt ﬁM%r(grrlgL% was added
(B (TB$ argot.2 nfrhaldr 6hem(uﬂthkepya5élzatb@tc{ )’ 4-fot 2 pyhrandanled 18-10°C.
f&ydi@?&rgyé 1)3Ec & %g{ ha nﬁrﬁoﬁ if bN/Hzf gqﬂms aﬁﬁ&?ﬂ@ k}lrfn'gl% €To the
aooled mEKtuss i @1 Etg Nghld 52 mgy 3.8 ]_pdmo 1, 60% in mmeral 011 over 20 min in

three equal portions. After the addition was complete the mixture was stirred for 15 min
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WO 2008/ 019968PCT/ EP2007/ 058116 78 step 1 - R 16 was
hydrol yzed to the correspondi ng carboxylic acid with
Li OH in aqueous THF by stirring at RT for 3 h.

woRousto1smas wor kup af f orded the acid which was eommEpréedssiie

to the tert-butyl ester byrstirring a tert-BuOH
sol ution of the acid, Bocanhydride and DVAP for 2 h.

G BT LS SR 296

veis egrefily Tdded sgi0d eqricons WH/QLUSI0olgBedyby wa@R(3mol))and EtOAc
(@(5191 2&4&1({ anmn)e W a%ite{té@amﬁ' e E@AJ BRKsdpRaadaad a&glous phase

S i on Was war ne
‘@@b@kr fagisd i Fttﬁ’éﬁ (&84P gaﬁ gﬁecwbiﬁeia ﬁ*ﬂsa\ﬁffoéﬂe%zﬁéﬂgsod
fiit@red20d gvapbral&l nTid Jrudldprad Sdralab patiladity O, BiYbmaagraphy eluting
de owed b 89 1 e, .
BRI Pia (0 488 Bch 1o TR0 300G o
fodmensolidded to col d sat'd. aqueous NHACL1. The solid
precipitate was collected, washed with water and

dri I @@i 4N TVACIHR R cafmshr(ds@n%?@;gn@;ﬁomﬂa?@m& (3 k) Qv added

PSR TS P aRRE ol 2 09 BBt B cC o and then

caolay er REeTb@nﬁaﬁﬁregyasZoﬁdénmﬂ)n wvdo.t ke residu¢ wangpoled (ice bath)

: aﬁ%a&tdtfaﬂemb&ﬁg@ {8 n%fb%&‘ﬁft@ﬁc i I%Lﬁ IﬂEﬁﬁmﬁﬁ@%& Qftred at

ture was cooled i n an’ice bath a he s?ﬁutlon
Kot i hitbercagipednd 8 B dnphagnyagwishe 5
aBsous eplafied Babl-dvashedwwh tHIORE (120 BhL) emhe édnhﬁlﬁafdeﬁgaﬁdemacts

conge cuo, The.c ur i

B GRS BT AR ol el R R e et e
oairfﬂof}’dllwwld g of 142b. step 4 - A suspension of 142b
(0.580 g, 1.06 mmol) and tosic acid (0.404 g, 2.13 20

mmls'r)s 5N I’()%O(Lﬂld‘i’ﬂ-&f 1%(2515 ' 898 ﬁ{m% @A @Qnmas_ﬁh@ed p-

é@#ﬁ 147 Elg\s\?r‘ﬂ%ﬁ}f a0 ed rftﬁe gﬁmgésm egrggg%%!e % lichted to 80°C

under-0idi ettntolspitm%—lﬂﬁ 18 110 The mQa;umﬁﬁ%taqm u_eolwﬂﬂds aff@water (3.5

rﬁ'ﬂg), 208 qﬂ&%%s ST éonz;e)s S eﬁqgﬁgm?ﬁ%?é?t(i.glnlﬂ}ﬁ VAR dde
resulti mxture tirre or 1 h. The

spqaisptialivn g'hﬁ PEETUET vag Birifd dorcomprearddlen sirrddo srphford @ h. The

ré‘sﬂﬁn@fpr&ﬁbltalfe (3GHE W c&lﬂd‘cﬁbﬂ@y&@trz{f@mﬁ& sdco@d .cropS330 mg) was

%S?Pr?ra%grog- T%\e ﬁ;lfra?% it ’E@qs? ermH)urg gro%sz %gr% CL)mbmecd\]and adsorbed on a
Sifed fryparén i platel aeld@itvem[:)edm@ BEiPdp e elforidyp.(3p gob bGP as a light
v&mesbtr%pggs grid of the present exanple fromtert-butyl
chl or o- 3- ( 3- cyano- 5- net hyl - phenoxy) - 2-f | uor o- pheny
-acetate (144). The starting material 144 for the
syn ﬁ%‘EP]; gs prepared by the procedure described for
R-1 in the referential exanple except in step 3, R-3c
was 3+{6plhdcmd2 iy o8- By il epyyazblo[ 38-cimtridytiniFeyimethiyt) rileaoxy]-5-
d(f%?@h'eﬁ »Oiidl). Exanple 27 Heteropol yner H'V
Reverse Transcri ptase Assay: |nhibitor |C50
determnation WO 2008/ 019968PCT/ EP2007/0 %16 79

ArQ
e [-62
cr step 4
. R-16: R =Et 142a: R'= CO,-*Bu
step 1 L 140: R - testBu step3 [, 42 RI=H

Ar = 3-difluoromethyl-5-cyano-phenyl; Ar' = 2.4-fluoro-phenyl
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H V-1 RT assay was carried out in 96-well MIIlipore
Mul ti Screen MADVNOBS50 pl ates using purified
reconbi nant enzyne and a pol y(rA)/oligo(dT)16

woteogaligtee- pri mer in a total volune of 50 pi. PUOTEPAISMAE116

constituents were 50 nM Trgs/HCI, 50 M NaCl, 1 mM
EDTA, 6 mM MgCl12, 51.1. MdTTP, 0.15 pG [3F1] dTTP, 5

i1 glni l aplgllg wgls %drgféf?edato%ﬁ‘%@o@l&?&nd&fmﬁadx@% z{gid \91‘[111 QR)H in

(dT ran
ayirerals TEByestiring atd¥ fof 3 ho Repimororkea atfpisigd ﬂWeafCéi which was

doﬁ*!retr!eﬁtt@ thehyread 1 Bgertby Wil o\ b EBLCBN Colafibiebf the acid, Boc-

G TS oSty B ShOPBE By

ehmngrvﬁthl 96 Ead Lc/AtxadCtd dford04(mi n The preci pitates were
coll ected by applying vacuumto the plate and

sequgqt l atd ¥ NassH ﬁg r%‘l’ (d‘z'l:é’;'s &1 %QQmHJ)D Qﬁd bR BGAL ARG fame-

10 x ul. 70% et I n |.ates were
(a4 Bt e L b i o i g Wted o 50°
fdogpGatindhed caflddeto I°hE Askdiddrost 1a0 ( (252{133 156 infhbl) irad srasll amount

S R S0 8 AR B 1 i
TFhepmgerm was jtired|f@sDh dlaqnaadﬁlsd ior okt dirabenits Nﬂiéﬂ | @t)sohd

jHake &é’s‘&ﬁéb?éﬂﬁ wa ARk wakerad dbied iWMRICBo k&ﬁ%rﬂ baMs ¢ of 142a
nanomml es. TABLE 2 Conmpound 1Cso (PM

ovg selig- 0. 0076 1-11 0.001 1-13 0.0086 1- 16 O 0033
1 28 0. 0037 1-47 0.0009
step 3 — To a solution of 142a (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. The crude product was purified by SiO, chromatography cluting
with 1% MeOH/DCM to afford 0.580 g of 142b.

step 4 ~ A suspension of 142b (0.580 g, 1.06 mmol) and tosic acid (0.404 g, 2.13
mmol) in IPA (5 mL} was stirred at RT for 20 min. The solution was stirred at 80° C
until the reaction was complete. The reaction mixture was cooled in an ice-bath then
1,0 (10.6 mL), 20% aqueous Na;CO; (2 mL) and H,O (5.3 mL) were added sequentially
and the resulting mixture stirred at RT for 1 h. The résulting precipitate was collected,
washed with H,O and dried in vacuo to afford 89 mg of I-62.

3-[6-Chloro-2-fluoro-3-(1I1-pyrazolo [3,4-c|pyridazin-3-ylmethyl)-phenoxy]-5-
methyl-benzonitrile (I-61) was prepared by procedure in steps 2-4 of the present éxample
from tert-butyl [4-chloro-3-(3-cyano-5-methyl-phenoxy)-2-fluoro-phenyl]-acetate
(144). The starting material 144 for the synthesis is prepared by the procedure described
for R-1 in the referential example except in step 3, R-3¢ was replaced by 3-hydroxy-5-
methyl-benzonitrile (CASRN 95658-81-4).

Example 27

Heteropolymer HIV Reverse Transcriptase Assay: Inhibitor ICso determination
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15 Exanpl e 28 Honopol ymer H'V Reverse Transcriptase
Assay: I nhibitor 1050 determ nation H V-1 RT assay
was carried out in 96-well MIlipore filtermat NOB50

woRb@iesesisi Ng 20 purified reconbi nant enzyne pargEPan07/058116

pol y(rA)/oligo(dT)16 tenphate-primer in a total
volunme of 50 4. The assay constituents were 50 nM

Tri 50 MM NaCl,. 1

d[rlrgli\}'gl]'%T 6@)( ngm%%g ﬁ%ﬁ%gfeyl\wgﬁgffee? NPAIY!)VNOBSO
phnesaglng@utiGe@resophinatt olzyge afdT P (rAnbligo(dding eengiflate-primer in
i8] RILAE o ANALAhE AP Bihsificfts W0 AANPADHERL0MMATaCL, 1

Redct i ons re 1ni n% 5 nM
M \ERTARD raloMgtoe? Mﬂ%@ﬂém@i oS ug/ poly (rA) pre
a2 068/I0d 230 BRGT 61ERB2QA0 Y/, @84 isﬁlgSGf BEGitbocondentritions trhefinal

A A Bl s
althreinputedibp pt 36 Sonil sing dieiy e@tee&ﬁom &p phreyaddigionad ab) nﬂ 16@ cold
Zb%qd?x zﬁltdeallgﬁgd ﬁf‘ @iﬂftét@ b O’\ﬁ§ Bb ﬂﬂn Vthe re’)el};?ita?eg Qe coflbcted by

10% TCA and 70% e
aspmga%%tooﬁhp g % ﬁff%qn&gﬂi %ﬁgw “6611% 2%0 H‘lr?? 40% TCA and 2
x\580 Iparao% etifapslobi@blly, i5fataf vae dhlatéalacﬂdldtdaml@fcoﬂﬂecﬂ) inla

Psa’tc 51 ‘T éc%.mger afl'leytl}% aaﬁftl(g)li%lf %5 s%%ﬂ%m‘n-rfﬁ%& EFI'S&’GMEW s were

cuI It on versus

calﬁhlmdﬂ)(ﬁ plqtmg:%nnhléﬁm@n@rsusrhm@@ 1t‘@cﬁ?ﬁ©¢m@tlplﬁ%o
(11M 0.052 0.055 1-3 1-5

Representative [Csq data is present below. The ICsy of all compounds except I-1

and I-2 were less than 100 nanomoles.

TABLE2

Compound ICsp (UM)
I-6 0.0118
I-7 0.0076
I-11 0.001
I-13 0.0086
I-16 0.0033
1-28 0.0037

- 1-47 0.0009

Example 28
Homopolymer HIV Reverse Transcriptase Assay: Inhibitor ICso determination

ITIV-1 RT assay was carried out in 96-well Millipore filtermat NOB50 plates using
purified recombinant enzyme and a poly(rA)/oligo(dT).s template-primer in a total
volume of 50 pL. The assay constituents were 50 mM Tris/HCL, 50 mM NaCl, 1 mM
EDTA, 6 mM MgCl,, 5 uM dTTP, 0.1 pCi [’H] dTTP, 5 pg/ml poly (rA) pre annealed to
2.5 ng/ml oligo {dT)1s and a range of inhibitor concentrations in a final concentration of
10% DMSO. Reactions were initiated by adding 5 nM HIV-1 RT and after incubation at



Exanpl e 29 Pharmaceuti cal ConpositionS

10Phar maceuti cal conpositions of the subject

Compounds for admi nistration via several routes were
woRpoBpaseesl as described in this Exanpl e. Conp@€irfEPene7/658116

for Oal Admnistration (#) Ingredient %w./w.

Active ingredient 20.0% Lactose 79. 5% Magnesi um

SGialonss unded e soeapssit bE SURRBPRITY ichsoit 20BbRgnc
al&v@ﬁ@fp,recﬁp’iatm @S0 lfe AtanindTiappeapitated \Eera ctblttt’a:ﬁ bstapplying

50887 BroeRRRCR 300 P o T 2 0 i 200,

7Pt sithveaol. digradyl iheernlatos Wors NEghard Wﬁ#%‘f%‘ﬁ’éﬁ@@fe % a Wallac
5 MERBSRAUSPhAD 3G SREHIHE18%L scintillation fluid per well. ICs¢’s (TABLE 3)

were calculated by plotting % inhibition versus logio inhibitor concentrations.

TABLE 3

Cémpound [Cso (M)
I-3 0.052

I-5 0.055

Example 29
Pharmaceutical CompositionS

10 Pharmaceutical.compositions of the subject Compounds for administration via

several routes 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

15 each; one capsule would approximate a total daily dosage.

Composition for Oral Administration (B)



Lact 0se76. 5% PVP1. 0% ( pol yvi nyl py ol i dine) . The

i ngredi ents are conbi ned and granul ated using a

sol vent such as nethanol. The forrmulation is then
wodnésadomrd formed into tablets (containing alPouter2@7msp1le

of active conpound) with &n appropriate tabl et

-machi ne. 5Conposition for Oral Admnistration (C

I ngr edi At w—twt——Act-re—cerpouredt—0—g—Furar+e—

add0. 5 g Sodngradieht ori de2. 0 g Met Bywt.pea aben0. 15 g

Propyl paraben0.05 g G anul ated sugar25.5 g Sorbitol

(70% sol utign).12. 85 eegum K (Vapderbilt Co.)1.0 g
Fl avori ngO. %ﬁévenllngﬁgggﬁli ngs0.5 rrg%%

2008/ 019968PCT1EP2007/ 058116 82 Distilled waterqg.s.
to 100 nl TA&gAHvederts are m x&P%o form a
suspension for oral adm nistration. Parenteral

For mul at i on (rbcdraghiediseditto W . / WR2.09%Act i ve

i ngredient0.25 g Sodi um Chl ori deqs to make isotonic

Lactose : 76.5%
PVP - 1.0%
(polyvinylpyrrolidine)

The ingredients are combined and granulated using a solvent such as methanol.
The formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.

Composition for Oral Administration (C}

Ingredient % wt./wt.
Active compound 1.0g
Fumaric acid 05¢g
Sodium chloride | 20¢
Methyl paraben 0.15¢
Propyl paraben 0.05g
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 mi

Colorings - 0.5mg
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Water for injection tol00 m 5The active ingredient
is dissolved in a portion of the water for injection.
A sufficient quantity of sodiumchloride is then

woadmaooasgt h stirring to make the sol uti on i seCEmEPe007/058116

The solution is made up te2weight with the renmai nder
of the water for injection, filtered through a 0.2

m cron nenbrane filter and packaged under sterile
condi ti ons. Déuipdsiatcor y For nul at i ona-¢-Ey 100 mr edi ent %
w./wt._Active inaredient 1.0% Polyvethylene glycol
1000 74.5% Pol yet hyl ene gl ycol 4000 24.5% 10 The
i ngr edi ents are melted together and mixed on a steam

o S BRI LS S 2 BB

_ 2008/ 019968 83 PCT/ EP2007/ 058116 Active conpound

0. 2P2renteral Formulation (D)

Ingredient : % wt./wt.

Active ingredient 0.25¢g

Sodium Chloride 7 gs to make isotonic
Water for injection to 100 nﬂ

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation (E)

Ingredient % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation (F)

Ingredients grams
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Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10
Met hyl paraben 0. 15 Propyl paraben 0.05 BHA
(butyl ated hydroxy anisole) 0.01 Water g.s. 100

woAblgiRdesk he 1 ngredients, except water, are cogbjgpeshrossiis

and heated to about 60C wgth stirring. A sufficient
guantity of water at about 60C is then added with
vigorous.stirring to emilsify the ingredients and
wat er then adgedothpunabout 100 g. S5Thepieatures

di sclosed in the foregoing description, or the
foll ow ng cl.ai expressed in their specific forns
or intels 8ng&%eans for perforning_tﬁg di scl osed
function, or a nethod or process for attaining the

di scl osed rd®ugen60 as appropriate, may, %eparately, or
in any conbination of such features, be utilized for
realizing th@ntmVvgntion in diverse forms thereof.
10The foregoing invention has been described in sone
detail by “@¥r&2uﬂ | ustration and exa e, for

pur poses of RAa y and understanding. It will be
obvious to one of skill in the art that changes and
nodi fi cat i ofkctidparsberpr acti ced within thE scope of

t he appended clains. Therefore, it is to be
under st ood Phalyl pdrebeaabove description i®s03 ntended to
be illustrative and not restrictive. The scope of the
invention s I 5 det i ned not

Wi th refere%%é?ygtﬁﬂgda%\%gadﬁ%é i pti oﬁq' ut shoul d
instead be determned with reference to the foll ow ng

appended cl ¥Y#&, along with the full scbpdldf
equi valents to which such clains are-.entitled

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring
to emulsify the ingredients, and water then added q.s. about 100 g.

The features disclosed in the foregoing description, or the following claims,
expressed in their specific forms or in terms of a means for performing the disclosed
function, or a method or process for attaining the disclosed result, as appropriate, may,
separately, or in any combination of such features, be utilized for realizing the invention

in diverse forms thereof.

The foregoing invention has been described in some detail by way of illustration
and example, for purposes of clarity and understanding. It will be obvious to one of skill
in the art that changes and modifications may be practiced within the scope of the
appended claims. Therefore, it is to be understood that the above description is intended
to be illustrative and not restrictive. The scope of the invention should, therefore, be
determined not with reference to the above description, but should instead be
determined with reference to the following appended claims, along with the full scope of

equivalents to which such claims are entitled.



WO 2008/ 019968PCT/ EP2007/ 058116 84 Al'l patents,

patent applications and publications cited in this

application are hereby incorporated by reference in
wolbRlgiopt i rety for all purposes to the sane peXE@B$07855116

i f each individual patentgy patent application or

publication were so individually denoted MD

2008/019968PCT/EP2007/058 npound

acc OGS BAERapplicatipns an]aiw&gﬂ@ms SRWe‘PéJi“ﬁ appicpgon are hereby

iselpahed bl rdenchdean giatghtican Sorsili pigpats to(tkd Alme ekien) ashiPeach

e
OFRF GRS SRR PR ARG b gy
Xi and X2 along with X3 are |ndependently CR3;
(c) X and one of X2 or X3 are N and the other of X2
or X3 is CR3; (d) one of X and X2 is NR5, the
other of X1 and X2 is C(=0), X3 is CR3 and the bond
between X1 and X2 is a single bond; or, 15(iii) A3,
and (iv) A4 wherein one of X4 and X5 is NR5, the
other of X4 and X5 is C(=0); Ris fluorine or
hydr ogen; R2 i s hydrogen, halogen, Cl_6 al kyl,
C3_7 cydoal l cyl, Cl1_6 hal oancyl, Cl1-6 allcoxy, or 6
al kyl sul fonyl ;
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20Ar is phenyl substituted with one to three groups
i ndependently selected in each occurrence fromthe
group consisting of hydrogen, hal ogen, cyano, Cl_6

wabdogh19981_6 al koxy, Cl_6 hal oal kyl and C3- 7 PCT/EP2007/058116

cycloal lcyl; WO 2008/ 019%68PCT/ EP2007/ 058116 86 R3

I s independently selected in each occurrence fromthe
group consisting of: (i) hydgggen, (ii) hydroxy,

(iii) Cl1.6 alkoxy, 5(iv) halogen, (v) NR4r, (vi)
Cl-6 acylamno, (vii) Cl1_6 al kylsul fonylam no, (viii)
cyano,  (ix) nitro, (x) NHNH2; and (xi) phenyl
optibﬁ%FF9W§HH§FFFGF§&°&F F%%he to three substituents
i ndependently selected fromthe group consi'sting of
hal ogen, Cl1_6 al kyl, Cl_6 al koxy, cyano, nitro;

Ri a- and 144b are independently hydrogen or Cl.6

al kyl; 15RB is hydrogen or Cl.3,alkyl; R6 js hydrogen
or Cl_ alkyl. and, ppfarmageuticlak fgcce table salt
ther@bf.AeéonB ac¥or i t o IC hefeMg A
is Al g 3. A Jounksa ﬁ;dﬁ S [ N

%
wherein Ais Al. 204s A conpou accordi ngs to cl aigm |

wherein Ais Al and X, X2 and X3 are
1 Al A2 7

Ad

wherein:

A is selected from the group consisting of :
() AL,

(3) A2 wherein

(a) X%, X* and X° are independen’dj/ CR®, |

(b) one of X' and X? is N or N-»>O and the other of X! and X? along with X” are

" independently CR%

(c) X* and one of X* or X are N and the other of X2 or X*is CR’;

(d) one of X! and X2 is NR®, the other of X* and X? is C{=0), X>is CR® and the
bond between X' and X?is a single bond; or,

(1ii) A3, aid
(iv) A4 wherein one of X* and X’ is NR®, the other of X* and X is C(=0);
R’ is fluorine or hydrbgeﬁ;

R*is hydrogen, halogen, Cy.¢ alkyl, Cs.7 cycloalkyl, C1.6 haloalkyl, C; alkoxy, or C;.

g alkylsulfonyl;

Ar is phenyl substituted with one to three groups independently selected in each

occurrence from the group consisting of hydrogen, halogen, cyano, Cy.s alkyl, C;.¢ alkoxy,

C,¢ haloalkyl and Cs_; cycloatkyl;



i ndependent |y CR3. 5. A conmpound according to
claim4 wherein le is fluoro; RRis Cl1 6 al kyl, Cl-6
al koxy or hal ogen, R6 is hydrogen and lir is
wooes/aawsphenyl optional |y substituted with G&E/EFROO7ES116
groups independently sel egted from hal ogen, cyano and
Cl1_6 hal oal kyl . WD 2008/ 019968PCT/ EP2007/ 058116 87
6. As I of
by ot neTaeb e AEROEALA Ly Sl IRELR hotPedmsing
claim1 wherein Ais A2, one of X1 or X2 is N or NO,
t he Htkﬁé’fogé‘?: X1 and X2 al ong wth X3 are
i ndependent |y CR3. - 8. A compound according to .
cl ai(ff) Hydsberein R is fluoro; R2 is C1_6 alkyl, Cl1-6
5 al koxy, or hal ogen; Ar is 3-cyano-phenyl optionally
sub hi ?ﬁﬁth one or two groups independently
ro

sel ec hal ogen, cyano and Cl_6 hal oal kyl; R5
and R6 are hydrogen 9. A conpound according to
5 cl ailfW 82peay ein s 3- cyano phenyl optionally
substituted with haI ogen, -cyano or @ 6hal oal kyl neta
to t(heNB{RTo substituent. 10. A compound
according to claim9 wherein R2 i s bronine or

chl :'Iyq}ﬂj;m A conpound according to claim1
V\,he?eln fk I's A2, one of- X or X2 is NR5, the other of

r.XZ i X3 is CR3 and the bond between Xl
and (W)leﬂaiq’glﬁ@‘i}‘yéa%’&ﬁd. 12. A conpound -
according to claiml1 wherein Ais A2, X1 and X2 are N
and (X8) tmngR3. : 13.-A conpound according to
claim12 wherein Rl is fluoro; R2is Cl-6 alkyl, Cl-6

0 15 %H}ﬂiﬁ:’o or hal ogen; Ar is 3-cyano-phenyl s
' opti onaIIy substituted with one or two groups
i ndepge el ected from hal ogen, cyano and Cl1-6
hal cggl ﬁ%g&é?yﬂif% i s hydrogen. 14. A compound
according to claim13 wherein Ar is 3-cyano-phenyl
opt i(ihehényl spistally sutetitusid Withanogahree syhstienis U@’!I?P@ldeﬂﬁY

s@l@&t@&llfr%)é} Ergxto% cgnglaﬁwc&fﬁﬁlggéy @?\A}]Mkﬂ@t ¢ aloRy Aryano, nitro;

conpoun ing to clainm14 erein R2 is brono or

chl or,p. 2046. A, co ccordi o.claim1l1 wherein
AR A"Im al&ﬁad%gg@ilﬁf%@??&%@f . 17. A
conpound according to claiml V\herel n Ais A3, Rl is

15 f | ud’ds hydRodes o€Ci6alliylkyl , C1_6 al koxy or hal ogen; and
Ar is 3-cyano-phenyl optionally substituted with one

or Ao I IRLRS gt |y selected from hal ogen,
cyano Sa%{j S F]Eglgg&faf(yl 2518. A conpound accordi ng

to claim17.wherein ogen. 19. A

GTTRRCE ﬂﬁ‘ffﬁptf@(aé?liﬁhﬁ%f%v\her ein Ais A4 and one
of X4 or X3 is NR3, the other of X4 or X is C( =0).
20. %kmmmmmndaa@:@émgltmglamlMhatem&1%ﬁ@M%onpound is

3. A compound according to claim 2 wherein A is A1,

20 4. A compound according to claim 1 wherein A is A2 and X', X* and X are
independently CR.

5. A cofnpound according to claim 4 wherein R"is fluoro; R? is Cy.6 alkyl, Cl-s_ ‘
alkoxy or halogen, R® is hydrogen and Ar is 3-cyano-phenyl optionally substituted with
one or two groups independently selected from halogen, cyano and C;.¢ haloalkyl.



10

15

WD 2008/ 019968PCT/ EP2007/ 058116 88

5- (4- Met hyl - 3- phenoxy- benzyl) - 211- pyrazol -3-ol, 3-

[ 4- Chl or o- 3- (3-chl or o- phenoxy) - benzyl] - 1H pyrazol e,
WB0BBD19PE- 5- [ 6- chl or o- 2- f | uor o- 3- (1H i ndazol -BECKERETHG8116

| ) - phenoxy] -benzonitrile,87 3- Chl or o- 5-

[6 chl or o- 2-f| uor o- 3- (5- phenyl - 1H pyr azol - 3-) 4net hyl )

0 tt5'|§m5 hereidR? is b hie
2 E@ﬁ%@m@&%&g&% Shin i PR i bromige or chlorine.

phenoxy] -5- diflu nzoni tr '
[ 6- B GHERDPIYNI oS fwcma éz"gﬁfeél W%Qt RF ?f%h%fﬁ’&iw or N-O,
thodlick bfRt AEX TylbienzioN? ireiitdzperidatly CR .

[ 6- Br ono- 2- f | uor o- 3- (1H pyrazol o

[3, 4 b] g&&ﬁ%&iﬂ'& a%c%rjdm%ttgzllﬁrgﬁ’%@%y R* 55 Raore; R is Ci.g alkyl Cis

chlore

oy @mlwl%m |Arois 3-cgarorphysoyl WB?’}Y&%?@P@C}M@] one or two groups

Eﬁéﬂegﬁght@‘s}{lle&% fh) habdeRyNdo andxicsniawaﬂ('yb ®A 2R #rk hedrogen.
[ 6- Br ono- 3- (6-chl oro- 1H pyrazol o [ 3, 4-b]

py ' ICSﬂ fgf an% emglt X?rzilﬁv 1o clagﬁ g%‘%e%ﬂ'leﬂp fé%lcyano phenyl optionally

s{tﬁstBntmdmnﬂ_h alagsnocyaeq 6 Gydraboallybmatiate fheayanosupsiteny]
pyri mdin-3-yl nethyl)- phenoxy]

- 5- ciy), Aroml B@Gﬂ@ﬁ?&cbfd&%ﬁo ddidnfd wagaqéw KroRGtdhraldrine.
3-Chloro-5 [6 chloro quoro 3-( 1Hpyrazolo [3,4-c]

pyr IEﬁann 3 %Xg:? %E) ¢la ély\l?leéelﬁ I}LZ ?g&; el O?X %9% is NR°, the
' cﬁtﬁgarébfbi pyKF oi @(—3)) ¥ nﬁmyhd ﬂgHﬁ@ﬁd}oﬂween x? anal X” is a single bond.

-5-chl oro-beéenzonitril e,

[ 6- Birzomm% b8a Qﬁcgfcﬁnglﬂd‘ dPaYl&quVﬂlleQeL{l%a i¢ad] X' and X2 are N and X is
g yl met hyl )-2-fl uorophenoxy] -5

yim
8%hloro benzonitrile, 3-
[4 Br ono- 3- ( 3- chl or o- 5- cyano- phenoxy] 2-fl uoro-benzyl

- 113 pyvapotnd i@pin2® diimyiivticrein B- isdiiooniRe isfTe,alkyl, Ci's

z.?fko ) S, y( 8}0 e:hﬂ' (‘Riffoﬁélﬁl QbktRuttd With one or two groups
sl e e

[ 6- Bronp- 2-fl uoro-3- (11-1-pyrazolo
[3, 414b]Apoblmpﬂjuﬂdacgdrﬂmgtdl§71hﬂn phehaxin]Ar-is 3-cyano- phenyI optionally

s_tl% O’Lptflﬁ1 3%1%(%? ano, 01 %pﬁ ZPalﬁ glld]%[ %gi‘rﬁlt% Iﬂ{nel cg%cf)s@éthmﬁt

phenoxy] -5-chloro-benzonitrile,
P Bz ando S e R & Bherep s ljomo or chloro.
pyrimdin-3-ylmethyl) -phenoxy] -5-
16. A compound according to claim 1 wherein A is A2, X' and X* are N and X is

CR>.

17. A compound according to claim 1 wherein A is A3, R'is fluoro; R is Cys alkyl,
Ci6 alkoxy or halogen, and Ar is 3- -cyano-phenyl optionally substituted with one or two
groups independently selected from halogen, cyano and Cj.¢ haloalkyl.

18. A compound according to claim 17 wherein R® is hydrogen.

_ 19. A compound according to claim 1 wherein A 1s A4 and one of X* or X~ is NR®,
the other of X* or X is C(=0). '

20. A compound according to claim | which compound is
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chl oro-benzonitril e, 5-

[ 6-Brono- 2-fl uoro-3-(1H pyrazol o [ 3, 4-c]

pyridi n-3-yl met hyl ) - phenoxy] - isophthalonitrile,

W3 2008/019968 - PCT/EP2007/058116

[ 6- Bronp- 2- f | uor o- 3- ( 7- ni t8%- 1H-i ndazol - 3-yl net h) 4) - p
henoxy] -5-chl orol10 benzonitrile, 5-

- I
Lt Gl
phthalonltrl
B éﬁ@h@mﬁu@r@l@owem &@WYM%WB%
, 4-b] pyridi n-3-yl net hyl )- phenoxy]

sb
6-
3
5- chChit are BBefszddorior 1-fiegrol® 8tH-indazol-3-ylmethyl )- phenoxy] -benzonitrile,
6
5
3

[
[
[
[ BronD 2-fluoro-3-(5-fluoro-1H pyrazol o
|5dfqh RLAY! X¥lpyrazol-3-ylmethyl)-ph
L C.’ﬁ @(1)1?%5 ng 62%1%)% fﬁﬁ&% 13.15 BE‘@H?P pyrazol-3-ylmethyl)-phenoxy]-
pigile- 5- [ 2- f | uor o- 6- met hy1- 3- (1H pyr azol o

[3,4-b] pyridin-3-ylnmethyl)- phenoxy] -benzonitrile,
3- Chi-06-Brdméb-8-Riday-B-B-fHendr (H-Py(akbl- pymaziof pplcdpdy] -

rldlnﬂgr %netq¥ﬁ9 20 phenoxy] -benzonitrile,

uf)%onée UG o- 3- (5 fl uoro-7-oxy-1H pyrazol o
[ 3, 4-b] pyri di n- 3-yl net hyl ) -
- 5- chiloBerberdAbice B (1EL- indazol! 33¥1m€fh|Ybd?héﬁ%WldI%uoromethyl-

Bgnghﬁg%p 6- met hoxy- 34 1H pyrazol o [3, 4-b] pyri di n- 3-
ylnethyl) phenoxyl - benzonitrile, 253-

2- or o- i
S, PR e L T RER %%%ﬁ?’“fig‘. 3-ylmethy))-phenoxyl-5-
dﬂémﬁbmauwnﬁyl-benzonltr|Ie -
[ 6- Brono- 2-fl uoro- 3- (1H pyrazol o [3 4- b]
pyr Iﬂ' @B%rﬂé)mfﬁidawa)w @Is}elr}%wazoiéfs 4-b]pyridin-3-ylmethyl)- phenoxy]-
| uor onet hyl - benzonitrile,
FOYIFEEPCETY EP2007/ 058116 90 - 3-
[4 Br ono- 3- ( 3- chl or o- 5- cyano- phenoxy)-2 fl uoro- benzyl
- 1Bt+[6rRtamol k(67 chlomr Hdmiytazolod3,4-b] pyndgs-3-ylmethyl)-2-fluoro-
19 1H pyrazol o [ 3, 4-c] '
%yr?gﬂmygﬁo g??n%henoxyl - 5-
d|qu ronet h I-ben itrile,
[ 6- CiGBeme RIS 3@(%!%‘}0 g%rPé’”[Z%IOP P Ipyrimidin.3- “yimethyl)-
Py r5-3hiytavedraghitrilpiteifl aotbabetic acid salt,
di fl uoronet hyl - benzonitrile,
[ f -
54 @{*&yf? oL BAP AR R UOEBSA A 2L i
ghenpy] é?f@ﬁ‘i)ﬂ@ﬂ%l uor o- 3- (5 f1 uor o- 6- oxo- 6, 7- di hydr o-
H pyrazolo [3, 4-b]. pyridinl0 3-yl nethyl) -phenoxyl
- 5- C31|[@Bﬁyrﬂ@QEDIHr643Ld6eoxo 6,7-dit8rdro-1H-pyrazolo| 3,4-blpyridin-3-

ﬁléﬂﬁ{h)yyf‘rﬂegmgr _Lfdazel: 3 1¥:JJlFEt hyl) - 6-bromo-2-fluoro-p

1°0F 0 enzom

3-[6-Bromo-3-(6- chloro-1H1- pyrazolo[3 4- d]pyr1m1d1n -3-ylmethyl)-2- ﬂuoro—
phenoxy} -5-chloro-benzonitrile,

3-[4-Bromo-3-(3-chloro-5 »cyého—phenoxy)—2—ﬂuor0»b¢nzy1] -1H-pyrazolo[3,4-
b] py’ridine—& carbonitrile,

3-[6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4-c]pyridin-3-ylmethyl)-phenoxyl -5

chloro-benzonitrile,
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NI 3-
[ 4- Brono- 3- (3-chl or o- 5- cyano- phenoxy) - 2- fluoro benzyl
] -1Hindazol -7- yll-acetani de, 153-

W B0BpAEs- 2- f | uor o- 3- (1H pyrazol o [ 4, 3-c] PCT/EP2007/058116

pyridi n-3-yl rnet hyl ) - phend®y] -5-
chl or o-benzonitril e, N-13-

4 B pm Grghlony ntzeaemmg flor-fega) -

-1H1n anesulfonam
FBﬁEﬁ%ﬁﬁmﬁ%fluoro 3- ( 7- et hoxy- 1FprrazoIo [ 3, 4- c]
pyridin-3-ylnmethyl) - 20

phe FBJWBrcEnd}thhmbﬁo—Be(ﬂmmh’ylFH-H@yrazolo{B 4-b]pyridin-3-ylmethyl)-

t,h
%ﬁenf)mg)rqgﬁ b%‘% ]?Fr E3’(1H— pyrazol o[ 3, 4- b] pyri di n- 3-

%/lgm(%t?h )qqlg] g-}ﬂ.u'gwnoxy] g_z(g%ggfrgﬁé Ié%fl d pyr1m1du13 3-ylmethyl}-phenoxy|-5

BMbioticdizamitdieret hyl ) - 6- br omo- 2- f | uor ophenoxy] - 5-ch
or o-benzonitril-e,

253- 55 [0-ch
e e R DA pence
stpnzdenitres | e, 3- [4- Chloro 3-(3-chlo

0- 5-cyano- phenoxy) -2-flu oro-benzyl] -1H pyrazol o

[ 3, 4-[&Broyd-D Hiides-B-(GadiReNiH-idagol-3- }Wﬁethyl -phenoxy]-5- chloro
008/, g9968PCNP2007/058116 91

B2eHIBF0- 3- (7- cyano- 1H pyr azol o

[3,4- c]pyrldln 3-yl met hyl) - 2- quoroghenox l

- i sophi- E.act apppyli2-Byoro-3-(1Hpyrazolo[3,4-b]pyridin-3-ylmethyl)-phenoxy]-

ggﬁﬁ%ﬁ o zfluoro-3-(1H pyrazolo [3, 4-b]

ylnethyl) phenoxy] - isophthalonittile,

- Chl 5- [6-chl 2-f 3-( 1H | 3;4-

oyt Gl RE R P OBREERY | GRS A rpg > Ylm%t%-
plenBrydmbelerol bemeanidil€,7- met hyl - 6- oxo- 6, 7- di hydr o- 1H- py
razol o

[ 3 43' F@ Bk b @1%0% ga(%@d&roﬂbﬁﬂﬁéﬂo §4qﬂb%(ﬁhtﬁﬁﬁﬁﬂiﬁ)lﬁ

FEmBﬂﬂﬁbdémpﬂﬁﬁF%mgﬂfﬁ met hyl - 6- oxo- 6, 7- di hydr o- 1H- py
razol o [3,4-h] pyridinl0

3- ylnenlmyd; B-| phm«a(x—ﬁ}msmgzhﬁmld—ﬁywaofﬂA bipyeidinFEAlsethyl)-

é?ﬂ$§r - -fluoro 3- ( 11-1-pyrazolo [3,4- c] '
Vi@ ;2|n yT net hyl ) - phenoxy] - b-

chl or o- benzonltrll .

[ 6- ér-@hbrfz—Sf[ﬁwéwélsﬂwﬂn%ﬂﬁifPYI‘?Z?J&L% Aablpygdin-3-deetndlr

Shchbyneazatigild 3, 4- ¢l pyridin-3-ylmethyl) -phenoxy]
-5 chl oro-benzonitrile, 153-

- 2- f 6 a
5,5 B BHOLRS 3o BTt B T skttt
p&nem lor-chlorerbenmdnifilee; trifl uoroacetate saI t,
5- [6-Brono-2-fluoro-3-(1H pyrazol o [3, 4-c]

pyr Iﬂazﬂua,r&nemﬁnﬂmhbrdnh@m&y 3-(lrspphkdial pnbipyiibe-3-

;hrnletfhly o];[h%ggx% enzomtrltlé

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo|3,4-b]pyridin-3-ylmethyl) -phenoxy] -5-
diflucromethyl-benzonitrile,

3-[6-Bromo-2-fluoro-3-( 1H¥pyrazolo [3',4—b]pyridin—3—ylmethyl) —phgnoxy] -5-

diffuoromethyl-benzonitrile,



3- [6-Bronp-2-fluoro-3-(1H pyrazol o
[ 3, 4- b]pyra2|n 3-yl net hyl ) - phenoxy] -520
chl oro-benzonitrile, © 5-
W B0Eo199ds- 2- f | uor o- 3- (1H- pyr azol 0 [3,4-c] pyrH(TER2HL7HS8116
-yl met hyl ) - phenoxy] - isofthalonitrile,
3-Chloro-5- [6-ethyl-2-fluoro-3-(1H pyrazolo [3,4-c]
pyri Y, ] i 11€5-indazole-7-
A bR S RS e i aSo %
gagbenitdle, pyri dazi n- 3- ylnethyl) - phenoxy]
-benzonitrile,
[ 6- Cy.ppPFRRY-1- fﬁ,tcfrb-qulBI- Brrizblb] awcappidmn{sazmem}d) phenoxy]-5-
|da2|n g@%%) hyl) -phenoxy] - isophthalonitrile,
Tt 7 EP2007/ 058116 92 3 Chl or 0- 5-

[2 fluoro 6- net hoxy- 3- (1H pyrazol o [ 3,
pyr |iiéﬁzﬂhb30"34flmfh@r()lﬂ-mﬁé’w&§14 G B)éfﬁlz’éﬁrﬁhﬂe‘lh@l) phenoxy]-5-

§if o SahRER Behdowdrps 3- (1H pyrazolo [3, 4
- c[ pyridazi n-3-yl met hyl) - phenoxyl -

| o~ G FIsF Grists b b Fap SISt Fiptmyrealold 6 oppyiging-yimetiyD-
Wbmﬂlem‘ﬁlmﬂ%l met hyl ) - phenoxy] -benzonitrile,

3- [6-Chl oro-2-fluoro- 3- (1H—pyrazo|o

L3, 43—Fé—ﬁx)ﬁnﬁé@zfldbrgi-ﬂy(lsffﬁio'ﬂdl—@m@t@'ﬂﬁ&)ﬁhrcr— BH.- pyrazolo[3 4- b]pyndm—
nmet h benzonitri . 3- 6-Chloro-2-fluoro-3

3@@%% )k Bbaosy 3¢ b&TbSVPPﬁ%@1n 3 -ylnethyl)- phenoxy]
-5- 10 di fl uoronet hyl -benzonitrile, or 3- Chl
or 0-B3-(7-Bmifio- Wbl pdBzohdtybraebEH6f emy- 3 flugte- pynaxdtSochloro-

pyridazin-3 - ylnethyl)-phenoxyl
IL%%ﬁ%g#trlle ' 21. ‘A conpound according to any

one of Ialns 1 0 for use.as

ﬁBrgrneo%m}p‘oa‘ﬁama%ewau Hhgnety n?'gﬁ@“%ﬂg’%%ﬂ e} Eibpdazol-7-
ﬂk&&u&ﬁdéor the manufacture 15 of nedi canent for
treatlng an H V infection, or preventlng an HV

| N 014 Bl P (AL A0 AYERIAL 340 yridin3-yldy# phenoxyl-5-

pharnmaceut i cal mposi t1'on conprising a

@ﬁ@ﬁdﬁ@@ﬁﬂ@ﬂ%ly effectlve quantity of a conpound
according to any one of dains 1 to 20 and at | east

one 4B+ i BromexXE{ piigaito-Dryaictphendxy)-2-fluoro-benzyl |- 1H-indazol-7-

yl}-methanesulfonamide, -

3-[6-Bromo-2-fluoro-3-(7-methoxy-1H-pyrazolo[3,4-c] pyridin-3 —Yhn_ethyl) -
phéenoxy]-5-chloro-benzonitrile, -

3-Difluoromethyl-5-[2-fluoro-6-methyl-3-(1H-pyrazolo[3,4-b] pyridin-3-
ylmethyl)-phenoxy]-benzonitrile, '

3- [3—( 7-Amino-1H-pyrazolo[3,4-¢]pyridin-3-ylmethyl)-6-bromo-2-fluoro-

phenoxy]-5-chloro-benzonitrile,

3-Chloro-5-{6-chloro-3-(7-chloro-1H-pyrazolo[3,4-c]pyridin-3-ylmethyl)-2- .
fluoro- phenoxy] -benzonitrile,

[4 Chloro- 3 (3- chloro 5-cyano- phenoxy) -2 ﬂuoro benzyl} -1H- pyrazolo[B 4-
c]pyndme 7-carbonitrile,
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9%
5-[6-Chloro-3-(7-cyano-1H-pyrazolo[3,4-c]pyridin-3-ylmethyl) -2-fluoro-
phenoxy]-isophthalonitrile, ' ' :
5-[6-Ethyl-2-fluoro-3-( lH—pyrazélo {3,4-b_] pyridin—3—yhnethyl)-phenoxy] -
isophthalonitrile, '
3-Chloro-5-[6-chloro-2-fluoro-3-(1H-pyrazolo[3,4-b] pyridin-3-ylmethyi)-
phenoxy]-benzonitrile,

3-[6-Bromo-2-fluoro-3-(7-methyl-6-0x0-6,7-dihydro-1H-pyrazolo|3,4-b]pyridin-
3-ylmethyl}) -phenoxy}—S—Chloro-benzonitrile,

3-[6-Bromo- 2-ﬂuor0 3-(7-methyl-6-0x0-6,7-dihydro-1H- pyrazolo[3 4-b]pyr1d1n—
3-ylmethyl)- -phenoxy]-5-chloro-benzonitrile; TFA salt,

3-]6-Bromo-2-fluoro-3-(1H-pyrazolo [3,4-c]pyridazin;B—ylmethyl)-phenoxy] -5-

chloro-benzonitrile,

3-[6-Bromo-2-fluoro-3-(6-methyl-7-0x0-4,5,6,7-tetrahydro- 1H-pyrazolo[3 4-
clpyridin-3-ylmethyl)-phenoxy]-5-chloro-benzonitrile,

3-]6-Bromo-2-fluoro-3-(6-methyl- 7—0x0-4,5,6,7—tetrahydro—1 H-pyrazolo|[3,4-

c]pyridin-3-ylmethyl)-phenoxyl-5-chloro-benzonitrile; trifluoroacetate salt,

5-16-Bromo-2- ﬂuoro-?)—(lH—pyfazolo [3,4-c]pyridazin-3-ylmethyl)-phenoxy] -
isophthalonitrile; tnﬂuoroacetate salt, ' '

3- [6-Bromo-2-fluoro-3-(1H-pyrazolo[3,4- b]pyrazm -3 ylmethyl} ~phenoxy]-5-

chloro-benzonitrile,

5-{6-Ethyl-2-fluoro-3-(1H-pyrazolo[3,4- clpyndazm -3-ylmethyl}- phenoxy]
mophthalomtrﬂe,

3-Chloro-5-[6-ethyl-2-fleoro-3-( lH—pyrazolo [3,4-c] pyridazin—3 -ylmethyl)-

‘phenoxy]-benzonitrile,

3-Chloro-5-[6-cyclopropyl-2-flucro-3-( 1H-pyrazolo[3,4-clpyridazin-3-ylmethyl)-

phenoxy] -benzonitrile,

5-[6- Cyclopropyl -2-fluoro- 3 (1H-pyrazolo[3,4-c] pyridazin-3- ylmethyl)uphenoxy]
isophthalonitrile,



WO 2008/019963 ‘PCT/EP2007/058116
92 '

3-Chloro- 5- [2- ﬂuoro -6- methoxy 3-(1H-pyrazolo|[3,4-c] yndazm -3-ylmethyl)-
phenoxy] benzomtrﬂe,

5-[6-Chloro-2-fluoro-3-( IH-pyr_azolo [3,4~c]pyridazin«f&—yhnethyl)—phenoxy] -
isophthalonitrile,

5 '3-Chloro-5-[6-difluoromethyl-2-fluoro-3-(1H-pyrazolo|3,4-c| pyridazin-3-
ylmethyl}-phenoxy] -benzonitrile, : :

3-[6-Chloro-2-fluoro-3-(1H-pyrazolo [3,4-c]pyridazin-3-ylmethyl)-phenoxy]-5-

methyl—benzonitrile,

3-[6- Chloro 2-fluoro-3- (1H- pyrazolo[?; 4- c]pyndazm -3-ylmethyl)-phenoxy]-5-

10 dlﬂuoromethyl benzonitrile, or

3-Chloro-5-[2-fluoro-6-methanesulfonyl-3-(1H-pyrazolo[3,4-c]pyridazin-3-
ylmethyl)-phenoxy] -benzonitrile

21. A compound according to any one of claims 1 to 20 for use as medicament.

22. Use of a compound according to any one of claims 1 to 20 for the manufacture
15  of medicament for treating an HIV infection, or preventing an HIV infection, or treating

AIDS or ARC,

23. A pharmaceutical composiﬁon'cdmprising a therapeutically effective quantity of
a compound according to any one of claims 1 to 20 and at least one catrier, excipient or

diluent.



