WD 2004/ 085406 PCT/ EP2004/ 002736 BENZYL- PYRI DAZI NONS
AS REVERSE TRANSCRI PTASE | NHI BI TORS 5 The invention

woeb@tss«60 the field of antiviral therapy andpCr/mEP2004/002736
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particular, to non-nucl eoside reverse transcriptase
inhibitors for treating Human | mmunodefi ci ency Virus
(H'V) nedi ated di seases. The invention provides novel
pyri dazi none conpounds, pharmnmaceutical conpositions
conprising these conpounds, nethods for treatnment or
prophyl axis of H 'V nedi ated di seases enpl oying 10 said
conpounds i n nonotherapy or in conbination therapy.
The human i munodeficiency virus HV is the causative
agent of acquired i munodeficiency syndrone (AIDS), a
di seaseNEYIaPaRIDAZINeE by REVBRER SRANASTRIBTASIH INHEITORfUNe
system particularly 15 of the CD4+ T-cell, with
attendant susceptibility to opportunistic infections.
H 'V infection is also associated with a precursor

Al DS-rel ated conplex (ARC), a syndrome characterized
by synptons such as persistent generalized

| ynphadenopat hy, fever and weight loss. In comon with
ot her retroviruses, the H V genone encodes protein
PhERMESIOf Belzkmu\ll‘:he&ﬁldgﬂ gntﬁ;ﬁkaﬁhﬁfalge@ldpﬂ Ipamhlilﬁlhtoaro&-nucleomde reverse

d f f
% I%?l‘e S e lm?b%t%sptgr tr?ap%gg :22 (tie(()f a o d}?\/ ) mediated diseases.

&’h@dmnmmloe aswidnemﬁwglrmdazawde cmnpsonedssphaunetcwtabl qomposiiions comprising
oo 16 VI TS, Yempl
OPY A R o LR R i STHE R BEEA T mploving
ébahsomhwacbl 1en@f1¢tb¢rals’ draveonthénation @PIIaECt ed towards the
control of HWby inhibition of virally encoded
enzymes. 25 Currently avail abl e chenot herapy targets

two crucial viral enzynes:. HV protease and HW
A a¢ bymam qnmﬁg(@gﬁplﬁgcggérus {I}JV is¢he qausafiRgRZsH agquirgd immunodeficiency

'gﬂdhfn?et (AamEY, alistRe E}ﬁ%é’seilgegih@ t8d @ktuctbn bMBe @dnluine system, particularly
IO

h h
AT G I N

a&bAREd with b pteb@rsdriAaBt-fenéd @inplerf(ARC)H, asynidrdrhe ¢harmaterized by

mmﬂalgg g{ch éé &Eé%’s@\{ I %%%z%%@%ﬂwp% (%ever anﬁewel ght loss.
Devel opnents in Antl-HIV 30 Chenotherap Curr. Med.
ﬁorllngx?z Oo%h 8ther Te seg)th eﬁfﬁ' %‘ﬁgrgg @ﬁco&% %?0?&1? I:urgxq known as gag

haveS T Been i d nuc 05|d reverse

tandgegerol p'hub ereipndviedsed by the yiNRProfeasaid afond-thrumplesssireierse transcriptase ‘
nROERIChAN Brot¥NF tk virtQeore. Interruption of thi

Y Rl AR U UAlh AT ol ypically are o
Procgssing prrveky the eTodesion of reranyly 13??5'1@@ iy Comsiderpbie effgrts have been
RBES RN Ydatne doifol OF BTV 8y ihibi@bR6f vifdly ¥hdoledvenyahes RT.
The correspondi ng tri phosphates function as
conpetitive inhibitors or alternative substrates for

Uuﬁ?ﬁﬂﬁ(l&ﬂdﬁé &i&mbtﬁé‘r@%}p@fg&% Wcruﬁilﬂqr;ll.mlzﬁne? A ptﬂ‘steﬁda @nd HIV
nucl eosi de ermn e. chaip el ongat,i.on "
BFVSEse Sansciptgpey B SR e d of 5‘615 ciSyE g AT v R e ot
aagadi & iPhirascotitr Cl99% fR6d-22; Re 3. Shafiat and . . Neitton, Hzglzly active
2%2‘{‘%’8 ?(tg}?ys 6 WQ ?he%yeaﬁrleﬁzaglf Q%tz%» %zt%z%lzcgzozﬁz'rngﬁodef cierncy Virus

@yperli Biahlkey. &Sk mNR)Tk&S 19!?90’13u7de86z Edow/tlgiogeVen Mp}opments in Anti-HIV
%hgﬁgt%%l Ee(/‘/%g %d' CE%l 60 ¢1581 98- 1(5%% ﬁéi"é’l lf!fib&?of(lgl‘i-[ﬁhlbltors have

tenofovir Is were

foeersidendifisd:oweleesificirpyenso Ganscipysy Im}&t?l@r Qta@fi Pen'nudeOSlde reverse
iRiRb LYY Snivhhe Dolngl reversibly at a

nonghgst#afe blnd|agg5|te on the HV reverse

transcriptase thereby altering the shape of the

active site or blocking polynerase activity. (R W
Buckheit, Jr., Non-nucl eoside reverse
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transcriptase inhibitors: perspectives for novel
t herapeuti c conpounds and strategies for treatnent of

woikod4josfsect i on, Expert Opin. Investig. Drugs 2BOIEP2004/002736

10(8) 1423-1442; E. De Cercq 1%-The role of
nonO- nucel osi de reverse transcriptase inhibitors
NRINRTipihlly @re Qfﬁé—dtdae;tyaﬂgledsfde KildM) dnaldgs fsbchinaust beﬁp’mkphblryhalted prior

G @rﬁﬁgg g/(l)tg v &e %J]‘Qe Vhéarcgreres?ow%mgc 1]?th5;§1 gﬁfn%h %S%ﬁl% inhibitors
dhnttérvitive kubbhigesafoy yiraDRU'g ﬁf@ﬂt@@m#m)l itg n@gBgic Nl@dtb@@hleoside
a?%l%%st tex%nﬁhtgé %e %h:{]ﬁJ &F%%ﬂ&n h&§ss %ﬁv%ve’b!é'@h&ngﬁé/e%? gm editing

ora hree ¢ oun

dapabditige which p]pﬂbbvgqjstar@ ‘strqqm\to p‘ﬁtg}ogg}]ihe lgqacé(@qlqurpgeavmg the nucleoside
HEML ﬁlﬁfHoﬁﬁnﬁfgjthg @lhﬁgﬁhhﬂj' @Lﬁrenfﬁ‘ Jlﬁfb'd@}huéeﬂ INRITS 1|11Mué’6021d0vud1ne

vi ewed as . a m sing in vitro
QArZT\)u%n%wdfl% zaleitaéﬁve}e;ﬁdécavw@ae @ﬁ@ lmﬂfﬁl%e @T@sﬂé'ﬁttf‘élafowr
@My barrier to the emergence of drug resistant H'V
strains and class-specific toxicity. Drug resistance
frequently develops with only a single point nutation

NNRTE eveRTfust\Mscbﬁar&nﬁbDsthNmHatwnaayrio/mmmeRMh bial $eversibly at
NNRT]I

t] | 25
Tsneber s Pape b PSR RSt SR LSS dieg&mg v of e
afi:t1gsm1tf3 bﬁblntklﬁg‘lﬁﬂyaqmasb |act1vp1y ofR. 8rBucldrd Jn., Nohendacklt edvkise
t ' .
tradm'crz gaese I;nehzzibét?)rsl éeei sglae]?%z%ﬁfor I?Lgl\;e z%n}agéutr? %Eé;%}?%lﬁj d%ll’%l s?rSz‘\éEzhsefor
trepratefoiIvgnfettidnyExpers OQaisInmmy dPruadi?0Oil f0&)1483-8442; HgDe Clercq
MLa0 %(/rgoranzu%?gs&a%trgQ;’sey}%h&cﬁg%ﬁfﬂfglglgyyg t]@NIQMBQn Q{e%egﬁél%f HIV-1

and erse transcri ptase mal ns need

l&}&ttem Airrivga! Rst I8 88:1195-139; GigMionist ThwibimgraiygmBolesaf Non-Nucleoside
I@egmf‘ila%scg) ﬁz% fn'hfbg,‘ors u?ﬁhtﬁ)trﬁmhe%p& %7@@9 o1 M) 19- 26) Although over

Benzy pyr dazi none COfT'pOUI’] s have been extensiyvel

thigky B uqtgak dagses oF NIRT St besa idsefefiedn tp lnbeggiory selydabecompomnds
RV ABEER 2SOV R FEEIY thi¥vhpih Ofdbirchb, gk BleREd 85 EIdRE. Although initially
activity (A.. H_ Underwood et al 35 th ronj

iemsd aga rawneng ol 8 FRIRROHIS 2 PG it oY ?Swgﬁg?‘fﬁ@led the

NNRUIS PuaRstad eﬂlbw&ﬁirieif iottie dNargbhe kAL B2 OB htrAzdend 2B5s-specific
eeson

t@w T T A A R
-aryl met hyl substituents J. Med Chem 1989 32(2): 320-

%ﬁ%ﬂ?&i‘%ﬂ? Faer yh 0R g PR blas R BAR A, bty

PEEEER20 (i QR ABBved dBepy piogagsiany $ignafitmpt thenapsitic problehs remain.
',t‘]ﬁé c%sl{t%ﬁ%ree o? ef?é?c ﬁ 1tn| Egp’geg{esa%@haéﬁse{/&é V%\Jaﬁﬁleactlons often occur and
the ragisty Iﬁpleduqugefﬂ]wl vqug hpsmseven sdroi pyrdpEinH B BE] c@;u&ﬁ:@stant variants of

e.(D. J. Dunni ngton) and
Q@g%%g%h%ﬁmrw&%ﬁ%@% ori) further disclose these
compounds are specific inhibitor of the human Stat 6
‘Hidée dRBME Bnevadorsaiér BRgOwitsetivity dgainsttwitiaypagdasithosly occurring
allergic rhinitis and anem a. W?2001085670 (H.
rgﬂft@)rﬁg‘ir%’(nse‘f }Q-k/ di scl oses rel ated mal onani de
derivatives useful for treating circulatory di seases.

EpEARRU B e AR s v
@p@h@wyglem@olepmﬁo thW%StWtIQQF@ﬁWF agtivity (A. H. Underwood ez al. A

i%prto rhrﬁ‘eftgc%mgc‘?gdées(}ﬂa%%hggﬁérgl VRRPRARGE s ingNARBovRE culah Bctivity
references teach g for H V infections or

NemieoBe A HDOLF5- 428\/%& Cespinflst SEisETE @ragmeties. Cardiac-sparing

?L&Winbﬂvﬁﬁbﬁp&nfﬂz@ BrfiRetRyl GEIFRALRES M&mreﬁhl 1U39139(2):320-
ormul a

: for [ ases t ed b
HavaD ehisnaaer te s y; WiBehfda gt h Do SR oGS ok
conmpound according to fornmula I and pharnaceutlca
conpositions for treating di seases nedi ated by hunman
15 i munodefici eny virus containing, a compound
according to fornula I
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RARTi s XR(I) R RRNONO2HXLis selected
fromthe group consisting of RO, R5S(0,,, R5CHZ,

WORBOHAGHORSCH2S( O), ,, R50CH2, R5S(0) " CH2, NRSIRGI/EPIN04/002736

C(=OR5; RL and R2 are 20 (i) -each independently
sel ected fromthe group consisting of hydrogen, Cl_6
Iﬁ/lnlﬂyzlmyhﬁét hyd subvdtued|tkipbines@: sblective lan@agdaysts fofThe ﬁaeﬁﬂlakcip)owlc

;go?gxlatg %Zt mea&v%e%m?%g %1<er wtef IurgX’rlu}h %Ofegars]es éi‘gtfhf)o edis and—

IabmztbmsmW(w’&]ZR%a @nd. dlunnmguom)omd W 0970%@24*(@ érﬂhnomgtnm) further

Cﬁgckosé {h?goe cré} ‘glgldga E)&?dc lﬁkﬁﬁhoé Cc agg,%ns to v§n| C(}]O%?afl‘ll{ Andlnqay be

wefal far tr@atlhg aistlrog, ﬁih’aglf: irhigitis and apprria. MEQRHOL@EFO70 (H. Shlohala etal.)
&io@és%ﬁ@%lo‘ﬁaﬁfde lagﬁv%ﬁ e%‘s)ﬁgéfﬁlcforr &e@ﬁlg}’ﬁutcﬂlaﬁl P& . EP10218 (D.

et eroatons | ndependently sel ected om t He grou
Lohkngt ¢lndiselpsey| bersoalrﬁebmted%nm-pﬁr&a@@@@&ompelﬁﬁdﬁ ich are
&EBH}@g&QA@é?ﬂﬁﬂnit&g afdf d@é&ﬁﬁl@ﬁﬁﬁﬂaxﬁ%ﬁ@ry@r KIYAI sﬁl:m@ ounds None of the
Ral oal Ky ycloal kyl, i
Risregegs chlgeﬁ lttgrapp{ gcpr&-gé{ ﬁnfegilﬁnﬁ e inky PIRI9IP %%Ii[woreverse transcrlptase
di al kyl am no, am noacyl, 30 nitro and cyano; R4 is
sel ected fromthe group consisting of hydrogen, Cl_6

|
ey 05 G 0B b, B B
dieehisg éﬁdlafﬁfi]ﬁ??ﬁ buman iryuaedefieieny iva bk giainish @tlonaﬁla ﬁ@ra@qnnd according

i 'f&rﬁﬂla%?ld W&Baéé@&@&ﬂﬁ&%ﬁér@@oﬂféﬂn%%&%@ 9@&&%@ by hffmf

is selected fromthe group consisting o

IH‘éIP“B%‘FeE@We“Y Y}WICS%{FIRVE a CB‘H%WW accRIHIgth Wrm‘ﬂaﬂy r | di nyl,

pyri di ne N-oxide, indol eR* i ndol ¢7N- oxi de, qui nol i ne,

qui nol i ne N-oxi de, §gyri 1 di nyI pyrazi nyl and

pyrrolyl; wherein, sSai % s8i d cycloal kyl are

optional ly substituted two @ubstituents 5

i ndependent |y sel ecipéd whengrdgp consi sting of

al kyl', hydroxy, al koxy, ghiol, }'lal kyl thi o, hal ogen,

am no, al kyl am no, di al Kyl ami no,” am noal kyl

;ali 1k;dl@mdrfmai thy gr,oup msm@fmﬁoaﬁsr@n, RAGH,, Ré@Hgo FIEHY(O),.
b [a s, said pyridine Noxide,

sal 20 gg%é “sal2 R X’Fdé Kgom de, sai d quinoline,

R'aindRjaienol i ne N OXI de said pyrimdinyl, said

py 1?5210H¥Ade gentl%gelécﬁé&jfrﬂ Elr%gjé&ﬁh 8%23% ; oefﬁ{ygrogéﬁ, i(,?_g]ﬁi&l,ycl_ﬁ

stltute one to t

i nded@m&mb Cyts esisloaliye €14 3yt Gue aliybiip, Canbiybulfingl, 6f.c sulfonyl, Cy.
Cl_6 E}Jahﬁéikoxﬁbfgh M 0} ha%e;@ amlﬁﬁl Qﬁ‘i{lgﬁﬂno cga%lkﬁarmno aminoacyl,

cycloalk I aIk al kyl tht o,
al kyI@@l‘PﬁﬂdrﬂYFno e 6 suI fonyl Cl_6 hal oal koxy, Cl.6

haklgaéﬁéﬂk&gbﬂha» m@y@H%MCI-t@i‘}PQ&n am no, Cl1_6

| am no, di al kyl am no, . am noacy!l
aI &189(%%%%?14% aloegawﬁla%y‘ %Or@io which hey ae meélaff %ﬂ&% We- or six-
Cl_6 hbhbeidaleleydacandtia ﬁph(éterodyblﬁd 1@ gaWich LHRMDtwo heteroatoms
independently selected from the group consisting of O, S and NH;

R’ is selected from the group consisting of hydrogen, Cy alkyl, Cy_¢ haloalkyl, Cs3 cycloalkyl,
Ci.s alkylthio, C,.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl,
nitro and cyano;

R*is selected from the group consisting of hydrogen, Cy.¢ alkyl, Cy.¢ haloalkyl, Cs.5 cycloalkyl,
C..¢ alkoxy, Cy_¢ alkylthio, Cy.5 haloalkoxy, C;.¢ haloalkylthio, halogen, amino, alkylamino,

dialkylamino, aminoacyl, nitro and cyan:
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R6 is hydrogen, Cl1_6 alkyl, or acyl;'" R7 and R8 (i)
taken i ndependently are selected fromthe group

wa@omgiosi4deg of hydrogen am no, Cl1_6 al kyl am npCT/€R2064/002736

di al kyl am no, am no-C _3 al kyl-4 -al kyl am no-C1_3 al kyl ,
Cl_3 dialkylamno-d _ 3 alkyl or Cl1_6 alkyl
prs lsedamddl fyonsthb gtoiip censtiting dfhlighdaloslklywycisulbglf pengntaphthyl,

ARSI Shighe Noif BRLE ol PRAIE, GRR BRORERNFBRP

Cl P@ﬂmslum’l @Ml;ﬂlzmﬂrﬂid nmr@glewhermrmr phoI inyl; or, (ii) R7
and R8;{ ﬁﬂéﬁ Bnd ﬁgﬁryt‘l%?dkﬁraﬁa op@ﬁtﬂ%& éubstlﬂﬁte'd%wfﬁrbné Blt ﬁg)%{lb tituents

fromO to 2 ates, clathrates

acid ad quep@ﬁelﬁlaw?léct@%@%&e SIOPREORSHHBR Of BFY LAy drxy, alkoxy, thiol,
rel at es ;{i91Ro MaRE8S Smidd! alRyIARAS, ddkyFanSRNRAR

accor di ngkgto ’fn{)%ul a | V\hg ei %6 25 X]I.ﬁI QBORS g?,l alk%lammoalkyl
R5 is aftdgieikgiammoyandypstituted aryl, alkyl or aral kyl

noi et SéKBfﬂfén}R]saB‘haplﬁﬂyladaﬁi pyRSndAl &i ﬁﬁlfe INI®@de, said indole, said indole
her ei nakﬁgvedl n nbodj ment . of _t €. ]ﬁgntl on .t here

is proviu@Hds sy ﬂ‘B ’r’ila said aggtngN P8 e SRy Emgdiny), gaid pyrazinyl and
X~ R8 | saiRipyrrolid3rdpiad optignally subktithledwith eficeto Mhr¥ sub&tituents

=0 e G R e S i .

and R8 arlealkygl, GafdydedkyleC giatkabp . alkyithldn )@d_lg allkcglsylfinyl, Cy.¢ sulfonyl,

a0 S RO M 5698 .

enbodi nErlkytdmindg emmoasybrcyli @w@ﬂ@x)@nrbblhbé,rcerhamoy)k 6viNted

a conpo is R50,

Rs5( 0. G BERAL CAN G alBicHiftey, MBS RE Qg L S0

Ris prirogen o alERBacyR5 i s sel ected fromthe group

l@%ﬁ 'Rg t(1? ﬁgergtld@eﬂﬂéhtly zl}@ Eé?&:ltelﬂ)ﬁlmn @Y Elo M)!sbmm&rlo en amlno Cis

napht pyri di nyl yridine N-OXI

N- a%&yagnmq G- mlk%mnef@mw Crralyl, a%lwhénrw@wsmﬂafﬂ o dlal#ylamo -Cy.

py” lalklyllratlcl @Elﬁylﬂi;ﬁﬁ«lgr&lly kllablsaM@H gmtﬁ ,onéfu itflo @l!lﬂﬁﬁﬂuelﬁﬂﬂld%h&nﬂy

CycCl Oa re optiona stitute

S bt o BeiEmub peRiane S darb ety tron et s agio oyl o

conslifsalyi ad h@lfogai Kythorphatiey 9%y (ii) Ré kDR Ytakenhbgather are -(CH,)y-;

al kylthi o 0 am no, al kyl am no, di al kyl am no,
ﬁb‘ﬁ‘f&?&fr t%%agﬁn noal kyl, and di al kyl ani no; and,

lsymaﬂespmgels claglaatels a'ndrahtﬂtaydmmmltsjthpypﬂ di nyl, said

Pﬁ’e ﬁ&”nﬁém”éﬂ rFI% E}b 5;{%&{ ?{ﬂggﬁlr%&,a?iﬁg 'Qdouﬁ’%( %crc&'-d}’rlg td 5PHBR 1 wherein

are optiona
xlis OR pu%Rﬂ; B’ 13@n optéitmplésnaibsittitgd apl, ellﬂle)d afikphmoibiy agd BB, R” and
]ﬁso,[i} ctfh &1 }g;eng,g{% al kyl, C1_6 al kenyl, Cl1_6

a cycloalkyl "Cl1_6 alkoxy, Cl 6

aIkyIthlo Cl 6 alkylsulflnyl Cl1_6 sulfonyl, Cl1 6

hal oal koxy, Cl_6 haloalkylthlo hal ogen, alkylanino
Kot KMbaHh & of @6 Yivedtion Ghereis ﬂovﬂ@dja &M‘%ﬁbﬁnd éi:@é’rdm%l@ fdidula I,

R3, R4, R6, R7 and R8 are as deflne her ei nabove, and
hydr at es, sol vates, cl atk R®id aci d addition

salts thereof. 15 I glangther.enpodi gent of the present
invention there is pr oy defl a Jgompound according to
formula | wherein X1,.5 GBS _QN.SR& R3 hydr ogen or
fluoro; R4 is hydrofen, ﬁld*o Nflu@ro or

wherein X! is R°0, R*S(0),, R°’CH,, R°CH,0, RSCHZS(O),], R’0CH,, R’S(0),CH, or NR’R;
and R', R% R, R4, R’, R®, R and R® are as defined hereinabove, and hydrates, solvates,

clathrates and acid addition salts thereof.
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methyl; R5 is phenyl optionally substituted with one
to three substituents independently selected fromthe

W(gmmu/pssgmm$ sting of C1_6 alkyl, Cl1_6 al kenyl , PQI/EB2004/002736

hal oal kyl, C3_8 cycl oal kyl, C&EB-aIkoxy, 20 C1_6

al kylthio, Cl 6 alkylsulflnyl Cl1_6 sulfonyl, C1_6
h)&flm@lamgﬂdm@t & tlhiah@sallltkwenmndherh &l ogeded a cajnwind mtaoading to
bt haBRoC 1R, ?’% 0% ROBIRCHBRRAGYA olga@zdocﬁz R28).CH, or

sare.in ependent sét ect &
HBr& i Biis sejecsgd fl‘ﬁmﬂhé GeoHp capsistieg ofalkyl lhalmlhy;l, cycloalkyl phenyl, naphthyl,

%‘rﬁlnﬁrl/ |p§HEhH9N cﬁiﬂe rlﬁ@(hé( ledole I@Hﬁﬁé "E}H‘ngﬁfy Lﬁ?{l}lOIﬁg f_oxide pyrimidinyl,

al kyl' am noal

I Pla& E’(HIO\]MLtWheFW‘H F%@( 91@1 3311 R%@(?YCP Hivbire omqagllyt sbsitused with
Hl P Wsubﬁﬁ@enﬁln&ﬁ&nd@%ly@ﬁl@ct@@ﬂ&ﬁ ftﬁerg@glph:%ﬁﬁétﬁg QPM@}JI 1Rafhxy,

drate sol vat es, rates_and acid t1on
‘"’g%?’&ys ﬁ“ﬂiél}lﬁfgbl Beth a’ﬂ?é?r a E}HBB'&P fiikylagping, wgmgﬂa&yle Alcylaminoalkyl,
ana\d@mmm@ had,gaid phenyh viidieghheyl; mpﬁr&hﬁ G&id rp9fnﬂm1ﬂyp said

PRI Bid s KB Nty sty i ciuied i on iy Bipsispents
rfnﬂapemnﬂmlacedlm;odrm@gnup @ikisng,of T Y0kA, Of, alehfyd:;:; hRBalkyl, Cs

SRR RS LAY LIS St A 215, RIS

hamalﬁqyl;hlpnlgilqg&n @Ilkyﬁnmiok@ﬂh],kyl@imﬁ acglakdivy hgyl & dyano; and, RY, R% R3, RY,

L{ ?‘ldh are ag"’%legneﬁ%%le CFI Iar’111§ ﬁ}dr%is éclﬁv%c%sr ?Ig%r&/a?e’s 3’6511‘1_"81 addition
aﬂeRfoxy, Cl 6 haI oal kyl t hi o, hal ogen, al kyl ami no,.
d| al kyl am no, acyl am no, cyano, and acyl; and, R7 and
R8 are independently selected fromthe group
IE@H%‘P‘?PFW@“HFN qgfhérpé‘@@’ﬁ inve{on dheregis pyaviged megmpound according to

thﬁilJﬂI/WHéfblﬁQﬁl 158@115&9@&1@%3 is @E@@fﬂﬁ% kYl @H‘l@}g/en chloro, fluoro or

E}gk]? n%d‘ﬁ? 35 and C1.6 al kyl optionall
iR tigPhegy PPHH%W rhstiyted éﬂa@wto ﬂfﬂﬁ? gibstitgents ipdepprsleptty selected
ﬂ’tﬁh thg @foup aﬂﬁhsﬂﬂg oiC sakyldef | amedyhey. ﬁhaﬂﬁh@l’@a s 8dthalkyl, C1 ¢ alkoxy,

Chal S oo BB Bt tioa BT Eme hnH B 36 losty o, faloge,

adlrybetntine, dedtybaiine atylofind, kganp) @d angl; anﬁvm:md@ﬁ ateli@lePenidSntly selected

N T e M
afigllavgjeerlkyRand Cbalk)ﬁm@@iﬁ’h arlﬂcﬁs Iallim thloﬂllly Issbshgtltthd@gmmydroxy,
aﬁwxg "tfiol, fai t é’ oﬁaldg@% HXA Aﬁg ﬁz th q %/rLed %grem ‘lljotV(laJ ta%(&1 hydrates,

oné se ected rom
sglyntss, stathngjesind axtid edditidayskls tigaed. al kenyl , 01 6
hal oal kyl, C3.8 5, cycl oal kyl, Cl 6 al koxy Cl.6
al kyithio, Cl1.6 alkylsulfinyl, Cl 6 sulfonyl, Cl1_6
In aRQker Prebodjment of fhe preainbianeajion Hiets, is bravidebmcoragokyd zaoming to
RN K RIGA R isTYIRBRNRY isGYRRD, et ‘iiuﬂ’tﬁﬁ‘émetlgn 19y helgef e 5

R8 are | nde endently sel ect ed from
hé!grﬁg?nsqr E ] mrrg@e@rf: logprifhugro og ey pﬁphenyl optionally substituted

velthednk yd mf'ﬂe@ﬁbstltu@{m ﬁi@gefﬁéhbl é%héébéli Wﬁ@é%ﬁ( ccﬁ‘iﬁ%’tmg of Cyp.¢ alkyl, Cy6

Sl B

?1 5 6 a]lkﬁ]lt}B? Claﬁlwlrﬂflﬁmé Grs
shmm,vg €h; haoadkd?, ¢, halsalkhgfhio) ﬁﬂogmmmﬁﬁﬁa &liallg/Mnino, acylamino,

cait Bt oy O ARG PR B et o Terecekipe of
hydregent, amimot dilgilaming dipikylandied amlnoﬂh]doallﬁ}darﬂlﬁﬁﬂk}d hﬁtgdlﬁlﬁylannnoalkyl
afu? Emﬁu%zl L?twg%%ugst@%ceq Wit h%ﬁgﬂgcg aﬁgiy,@ol aﬁcylﬁ%% Ply hé%olgerb I;md R%is

af F1 @18@ hermabos'e I@y@lhxc@iém SOé\me@,rabithlﬁﬂeumd@cxdraddmmhgallts thE¥gof.
is 2,5-disubstituted phenyl 15 which substituents are
i ndependently selected fromthe group consisting of
Cl 6 alkyl, C1_6 alkenyl, C1 6 haloal kyl, C3.8
cycl oal kyl, C1_6 al koxy, Cl. 6 “alkylthio, Cl_6

al kylsulfinyl, C1_6 sulfonyl, Cl.6 hal oal koxy, Cl-6
hal oal kyl t hi o, hal ogen, alkylanlno di al kyl am no,
acyl am no, cyano, and acyl; and, R7 and R8 are

i ndependently selected fromthe group consisting of

3
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as defined herei nabove; and hydrates, solvates,
clathrates and acid addition salts thereof. |In another

weredszrent of the present invention there i s PCDEPZE4002736

a conpound according to fornuba | wherein X is OR5
or SR5; R is nethyl, ethyl, trifluoronmethyl or
]hahmig@mambaﬁmest of #s pagelrt arg'etmoo thefd i prayjdeR4 commpduyd n@gding to

%.%lﬁg fm&%{lﬂu &%hh s TRRNY1Se ugm Sifll &ggtm,l oypﬁd g R s

tltue sarelneen

ydengen ercilugra lRp 1sdtyd1§gg1, p}ﬂgo,cﬁuo@_orgn@h}ﬂw is pjjf_:nﬂ substituted with one
ﬁhéﬁﬁﬁ‘}ﬂ selegt%d @091411@&[)\@/%0 mf‘?ﬁg 8f @}/ C%ll@ﬁ‘ (ify lalkelgﬂifl GfﬁlﬂFﬁf@{ Cig

kyl'thio

‘ C(Eiloﬁlkﬂaﬁoreﬂﬂf@wﬁl G@Hi}’EhlPr @alwlwlfwlocl swalf@;gé 1.6 haloaucoxy, Crs

Iﬁl(}é}ﬂyﬁl‘ﬁb Nlogsh, Al MIrAH MRAkylaeMb T RRino, 6488 And QJ}‘}" aﬁ@ Y and R are
and, %e?egRS are._ i nde endent | ¥hsel ect'ed from't

1@?@@9&9@&% fef frgmdhe %euprﬁ?a%@gﬁ whpees, arranwlkahmﬁ@ dialkylamino,
Adhiadalkiyl, aMynann@mynﬁﬂldMylm@Ldﬁudmear(q@hllkyll opﬁ&dﬂly substituted with

di.al kyl am n 1.

S et e%ymwg}a%g%%ﬁys 3 %fjwd ﬁe&?lﬁﬂ;h% e Ryjrates, .
dobhiegetthranchnRAcid addids sdief theredd. her ei nabove; and

hydrates, solvates, clathrates and acid addition salts
thereof. In another enbodi nent of the present

In pyasheriephoditventef ite pprsow intedioa theonip poviled e conghiungadcarding to

X1k 3.
f%?ihlflf?f W&i PF{U \égr}glﬁnﬁ({r E% R 1s &Eﬁ r?fl %%uorgnethé 8%}11@%611 R’is
lfyldmiﬂo@r fiRgra; 8* mmdmg@nchl@h,l fblpm orfrmqml Rds 2 ﬁvétshlyslntutdé@henyl
dvlﬁ%}?su%s g%&lcé%é 1'11& L%!ed fr c%'ﬁ&lgt Q)% él ﬁazﬁlgl Cis

epen nt | ecte from t U COHSI
atieng, G- @woallm C@s cysIoRERy 1.6 a@@m a|aB<altk194 Cu e@cygulﬁnyl Crs
| Ky
Sw%y@g lé%%lﬁa@w%& %Mm%%ihgogé A5t ieRo, Eicflaming, seylamino,
cygmas giidk a5y rmd R1 ans By gregadependgntlycselegted fpmdhagpumgogsisting of

HyatoR@e Bmind| MY dﬂ'lﬁﬁi'nﬂ Qhall@‘laﬁﬂnkd’ bhaHoRIRy], &ﬁylhﬁiﬁbﬁlﬁyl an@ Hﬁﬂl?larmnoalkyl

b 1 BB BOERE P s?si?oﬁﬂ{j{a%g FoL R o FalGgens and R s

A ldkfyrled it dabale pdnl Vil dieed) olvadd¥) diaBdatey hnd @idkaddRigh e0R keyof.
and di al kyl am noal kyl and Cl1_6 al kyl optionally
substituted with hydroxy, al koxy, thiol, alkylthio or

In ahadigre embaditieRDf ihe plesans ingteftion ddrehie peividad @ venpoandlaccording to

ﬂaﬁﬂﬁf‘f \?Eerelﬁ %1 Ysa(SIngr Sﬁk ﬁblﬂs ﬁn@ﬁ t ?1@!? tr?ﬁl!lo(;orgggﬁtol H'ﬂo 1‘? lﬁf’

n another e esen
liydrpgert ordhiotch BY is hiydrogmoshilatedluarac msthyh R’ ati;ﬁrﬂdubsgtued phenyl

\Lkﬁ%ﬂ‘%ﬁ%&tﬁenmlﬁﬂé%eﬁ%n ysse%@d ?Bm%l%sg Fg]ﬁOh§Stﬁlg§ galkyl C1 6

tritluoro ogen

alﬂfel]b‘r 61 Rlpaliyl, ﬁ:yd?%@é]ﬂ?}’l @hd 38?065}’ Gl @B‘b’bhléfclﬁ@lmwlﬁnﬁBQ 6
duffordl, @, ghﬁHQﬁ&dyt at 6@1@1091[%?&1% hﬁ@ge‘%&lﬁﬁaﬁﬂ@ SidikHER%S, a@ﬁ&‘mmo

i ndépendent | elegted Tromthe group consisting
q@anogang eyl an @d 1%\|ar@éﬁ‘§ﬂpende1ﬂyeel% gpwhe greup ¢ @nswtmg of
Hﬁ)k&ﬁ 'aiﬁiﬂo; al@mﬁn@'dﬁﬂéﬂam@aﬁt@hlﬁﬂ' Elﬁylﬁ’rmngéﬂgﬁ and dlalkylarmnoalkyl

al koxy

Q%aﬁw |°P%$/naﬂy ﬂéF%&%‘iWﬂ%}PWXé{n%?%%‘y’ }oémﬁv t%zﬁ]%a%gem and R is
R Ay ha@inabdy;aana hydriek, 8slystes, dRfnare akBacal Mdition salts thereof.
i ndependently selected fromthe group consisting of
hydrogen, am no, al kyl am no, di al kyl am no,
Tamhauloa keknpbdimadtlof tha mes@aiangﬁtmm thdreds pxlokiﬂydl acompooad dybdrding to
fgmkula %in ()_)Cla sl%yf%s Eﬁi %g?sor aI O t11 &o%j %&1 rc])1 f:ll'e}f%gen)ﬁ'é is
ld'élfogﬁeco:t fhierce Rﬁaﬂnmd/regenadﬂbrbsmpax@met@blwai Z4-disubstituted phenyl

t I
\gﬁ rr%lo%l:bﬁ%ﬁe tsae%di{lﬁl%hﬁeﬁ {ebt?%%érﬁtﬂ?e (ﬁq&{})h&ﬁﬁgtmé o[’] Cb na%a}i] gfl 6
adkegnpountbalkal 65 d¢m@alﬂ<}d Ct.oathony.& 0l alkibhie Gh- axniylsslﬁmﬂescl 6
or SR5; Rl and R2 are independently selected fromthe
group 20 consisting of hydrogen, Cl1L 6 alkyl, Cl 6
al kenyl, C1_6 hal oal kyl, C3_8 cycloal kyl, Cl1 6 al koxy,
Cl_6 alkylthio, C1_6 alkylsulfinyl, Cl_6 sulfonyl,
Cl1_6 hal oal koxy, Cl_6 hal oal kyl t hi o, hal ogen, am no,
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25 I n anot her enbodi nent of the present invention
there is provided a conpound according to formnula I

wob@resoXl is OR5; Rl'is nethyl, ethyl, PCT/EP2004/002736

trifluoromethyl or hal ogen; R27and R4 are
i ndependent |y hydrogen, chloro, fluoro, nethyl or
saiifhmpil,; ClRQalpgldeﬂo@t@ipabwltﬁlb tetogen, iBylpminoelielylentinof acglmino,

%Qf?o 915@&91 G g’ $id M@fgdﬂJ F&éhtl Q@écgalfm the gasg%%'ﬂmg of

heny di ne

hyidensee amm@d%lhéalmne x‘i/ @uéylarqmp maumqakkyl qlkvh@molaﬂécyw Rlabigrlaminoalkyl

aﬁMrOl lléﬂrlrﬂ)}ﬂmnaﬁy Elﬁﬁt‘ltﬁﬁéh Wﬁﬂ Ay B3Ok PNkES! Whial, mﬁ'd?ha@@:‘ndand R%is
sai d cycl oal kyl areotlonall substituted

S NIog B BRAH S h Ses NS SRIaH 11 elselbtiseot
from the group consi'sting of alkyl, hydr oxy, allcoxy,
hi oh H“ﬁ?ﬁﬁ I th| hal ogen, . am no, | am no,
jangt iﬂe entaﬂﬁ]t é)éqsg(lypnve]g}ok)}lpeéqﬁs HES%(} 9[:1 cmgﬂamd according to
mnﬂdlkybmemnﬁ X' isoORF, or SR ;R phiestiyl, etisa) tﬁiﬂﬂ(&bﬂﬁétﬁ)/ﬂor hslageel R*is

Rfaeh Ohttugrs B & gk P er S e b PR eyt

Viiclebsingstsiataiedipsndendp pisade fohythehogedaeittag df ConIkfIeC, ¢

FERUD R R 39 o Rloafidi B Bl St Bl e Dl G, .

sulfkypilt Gris balogtitoxy, @J. é&ytlcmlkbflfthmyllal,ogﬁl alﬁylgminbahgdkylalﬁﬂmﬁacylarmno
%ﬁllxq %L({%}%’ S}ild I@ aP@llngﬂJleK%httgc eﬂ:bte J'ng%cgé}oﬁuﬁwstﬂ@o? Rydrogen
i, @ hrmnmdlhl}cv agpnogahippalkyl, Fé@cyﬂagn@c@u@b ansldligliodaminpedkyl and Cy.g

QIE}@ H 1&1ﬂﬂs§u§§titﬁ9d Q{th Hycﬁicg)ggzﬁﬁbxg of] %kgﬁiug ¥t ﬁ‘ﬂ%%ﬁ and R? is as
y an no,

%yboveaﬁnahyg#ﬁ%sawﬁ Claaxrﬂéfrswyﬂ ail ﬁ%ﬂl%walt%th@eof
Cl 6 al kyl opt| onal |y substituted with hydroxy,
| ko hi | Kyl thi 0 or, hal ogen hydr at es,
’gawﬁ&yrégﬁ) %P’sletr?? L Rl VERion Uil Pﬁ"%‘ﬂﬁleg b sPYRO arcaiging o
forrhila BirdiR X' @ndiR'dir SRAR' @fid Rhee pagsadintlly 8l€sMd fdin thb gfoep

SR ogdn TRBIG, PSR ol o S s 65 Sk .

d’]l]a,ﬂthg;eﬁ; ¢ AR/ 1satfthyRE, . aslﬂafonyl,r(d@ [h&]miEMyl, 1 Ji)adifaﬁ@&hm halogen, amino,

I or.o, f et h or,_ et N O 4 7
yl%?%o dﬁg(y&)s Bhéamy chl SR F ¥¥dn83l§31? %’C’Jgérggg % it X and
légeilree@ttbﬂna‘dﬂmmrtah@egmdulwdmsaomatemqlad&até}larﬁ aaﬂdlayldltlomltﬁthereof
al kenyl, C1_6 haloal kyl, C3_8 cycl oal kyl, Cl_6
al koxy, Cl1_6 al kyl thi o, Cl 6 al kyl sul fi nyI Cl 6
I ahgthargmboddmers of the pegsent ikrentipn thete is Pﬁmdeéh kR according to
ﬂaﬂhlqgﬁwheléh Ky hsa@ftsnﬁ} 1s%e§l_}/hé h?mrgfﬁg clﬁhogel‘fwgﬁ)d R* are

acyl substitUlent

le@qﬁwdenthshyrisog% [chlerae fugrp.opatiyh ar %ﬂ%gb I%st@g@tl prijucsg; R’ is selected
R e GRAp c@dﬂsﬁﬁ’g oﬁhmlhaml ;cy‘él ﬁc%ﬂ)éb%lnﬁaé)hﬁl?l Eﬁ@dnlﬁbflpyndlne

al kyl am noal k di al y am noa
Rpideradotey méa%é\{ ?&1@& éﬂnwnﬁmuﬁva%wmda Wréae-gﬂmyifwwmyl and

il teRin baid) Ak @GEA sa1@6ﬂloalk§llyﬂef @ﬁti@ﬁahlly%ﬁbéﬁait&ﬁwnh one or two
on salts. the

hr at,
SR rERr B e o RS RO Rk e sy, hiol
@k}m\buod ko g@n camﬁpco ulkyllammomdkylgmﬁm arrﬁMamyll alldyla\mﬁlﬁj‘aﬂdyh anfll

B0t S el apa SRl s st TP ipafios, s pracio
anti Iszud @yrro‘ljfltgmups ampthryﬂally)subsitnktyd w1th®1d tg thrgechubgwensindependently

9& ﬂmgﬁ?e éog‘up[’c%ﬁﬁéf g of o?é 1§r§ LG ﬂaﬁ rﬁh éﬁﬁoeﬁg}lﬂsé' t 255‘511@1 Crs
@SI.OXB Gils I@gﬁb’lthlml@ﬂmlsdlﬁkﬁn@ﬂ-s sul&3yB C@ybﬂ@?ékdiiyl G- G(Ijgloﬂkylthlo

lﬁwg%laif&famrgldlglkgﬂaﬁ%}lacg }?Tégi(%rjdtc%& Rnﬁ hﬁc’h‘o%en, methyl or ethyl;

al oal or et
Ridp eedacted fﬂornoth@ £1qep @ﬂélﬁ%ﬂg@é hzdl @seinr?gm@@ aHnge ﬁlalkahmm
al kyl am no, di al kyl am no, am noal kyl, al kyl am noal kyl
and dial |l yl am noal kyl and C1_6 alkyl optionally
substituted with hydroxy, al koxy, thiol, alkylthio or
hal ogen; and, hydrates, solvates, clathrates and acid
addition salts thereof.
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25 I n anot her enbodi nent of the present invention
there is provided a conpound according to formnula I

wob@resaoXl is ORS5; R1 is halogen, nethyl or ee¢IyEP20RR002736

and R4 are independently hal egen, chloro, fluoro,
methyl or ethyl; R3 and R7 are hydrogen; R5 is a
mhmng/lkylsa]mmnmaﬂle}m dialtsiamioeedkyd ambttllﬁh]]tngtmﬁllg@ﬁl&dtufeﬂ@ﬂth

&ﬁfie%ygrgaﬂtﬁxgr ﬁﬁgritﬁg Hgflal%%l 02§ nh)yglga 2 ns%lvates e atliratesy and .ac1(c1j add1t1o'n

gdllthHereahid hydr ates, solvates, cl athr at es and aci d

addition salts ther eof . I n another enbodi nent of the
resent invention there is provided a conpound

E@@@ﬂ@i gygpotlisnent of thp riresent ipfeatien therxXis frevideRS;compoynd according to

FRhL B whEkRWis ORY; Rl 4ahQ téf’%)l tBfi c{?&h&ﬂﬁ %f heﬁ?geﬁrﬁh al RI are

are 35 | ndependently hydr uoro,
gxfle@m}mly hygzoges, qlﬂpgq dyeie, @pt 1| qu@f,hﬁl RE@ hydrogenmpr ﬂuoro R”is phenyl

§Ub§t‘1t§t%& ikt bRIsuPRRIR seltlic ﬁoﬁlﬁ%é‘rbﬁﬂ%ﬂh&lh@ o C1 ¢ alkyl Cy.s alkenyl, Cy¢
d fromthe group consi st of

nd dent | | ect

eSoR oy FYCIQEITh Cap RERH Cr-collonBignCogioyulling Cae Sulfonyl, C
Hz?lﬁdlllaﬁkl :@ﬂﬁ hal@!ﬂkﬁth&ﬂ Kﬂ&%&m eﬁlylzﬁmﬂb Wélk}‘ﬂdrﬁlno @ﬂmrﬁ)acyl cyano and acyl
a su

ﬂﬁ’F ug§ ﬁygmgﬁ‘hﬁﬁa“é( ﬁor eél}}%i,ﬁ s e‘}%ted %%&P&@&lggmg of

Eﬁfdgﬁﬁ’ﬂﬁﬁﬁd @IkilZﬁiﬁlo dlﬂkﬁh@nbydr?ﬁg@aﬂl@;l aﬁd’ylaﬁ{ih&ﬁlldyl arﬁ)dﬂ%lannnoalkyl
IS r en,,. .0r .e ;
T R T e B

byvirates, schvakep] dathratos armdi aaidlegdidon sadts tharebfioal kyl |

al kyl am noal kyl and di al kyl am noal kyl and Cl1_6 al kyl
optionally substituted with hydroxy, alkoxy, thiol,

il anthpltﬁnd)odimehtajf d@mucsemﬁmventﬁ;yldhm syrovddwgbmgound according to
fb‘nﬂﬁlla'i %@ém@@qs @ﬁ5 ‘ﬁl ?sq'g‘%’]ﬂ}}l %@2 %ﬁfbrg}nétﬁﬁ of“‘ﬁ’zi‘lo LIRZ and R*are

anot her enbodi nent o ent 1 nye IOI’]t ere

pdengndratly Bydsegepclivio, deewsr mﬁthlgl or ethyk By lmhyférogen\m élrl@p:rR %4 phenyl
élfbst%d WRH‘ ohessuﬂﬁlttlmﬂ seleBfel] leom the érf)\.ltpL&BQ gbﬁ'ilal%en cyano, Cy¢ alkyl,

hal ogen; are_ 1 ndependently roge

Ot RN £ AR IBH I I Rl o g ALEORREC < A P S loalkony; R is
hy €M, mdtByl bSetky] ﬁlslgsélgcﬁddbﬁ)m thé! E@dp &hﬁﬁﬁ{ﬂg OMhk & Bgen, arnmo

St VRT3 dospendently, selbcien fom (RGO
aptioatyl substditdd \ﬂlﬁﬂ{yﬂﬁixbf,)dlkoxﬁlthlﬁl iz ierad KMialog@i, aBd, alyd@ney, solvates,

1,6 alk 6 .hal oal koxy; R7 is hydrogen,
ﬁ@#ﬁﬁsag M”F%@tmnﬁgsggnglected fromthe group
conS|st|ng of hydrogen, am no, al kylam no,

%1 tE;X}{ e%@o@i?ﬂeptﬁc{ﬂl{é%%sa% &ve@tll&lt exglsg)(r)(?\né(ex a chpound according to

am noa onal
fubsln ﬂmdnmem X is ‘HRMR& ishelogera tnlcd»yyor etthyil R* an&iRkyrb irfdegendently

aCIg%gng‘l I@@lqoro]ﬁ:l tﬂ}yl%g“ ety SR3 actfallirzaagﬁ'g/d oglarfanE)saJ jg%?lﬂag?tuted with

tion sa t he
@Wesub%n@@@trﬁpleptﬁ%@m rd@rngecp@mtlgg pf kplogge ¢y anocOngrdiomhand Ci

ﬁﬁ&@l{ﬂ“ A8 1 Qshhyfdﬁfg%' Im%tﬂyl w%@hﬁ Hbrakel, SRtes %ilatﬂrﬁes and acid

hal ogen, and ‘R4 are i ndependent|y
ﬁ@ﬁ&@éﬁ“t@ﬁW¥Ho fluoro met hyl or ethyl; R3 and R7
are hydrogen; R5 is a 2,5-disubstituted phenyl 20 ‘

b RSt 8 oo S G LOR i 5 PR & CHPRYHT FardE o

fﬁirélﬁlﬁ i gzlh&aink?yhs ORbh&! 1s|%?et1l1}$ dmyd rtﬁlg&iﬁomem%ﬂd bylhah?jgren ggh%(cﬂ R* are
ates,' s aci [

S B R

ﬂmMEmmhd@hQWEwmd1smﬁnmmmd&dn&xemhmmpnﬁmadﬁmnﬂhmgoﬁpnmmmungof

5 f r eiyn
é af“? Uors §1k \31/\1&'6 rﬁhﬁaa%%%’ C%lgﬁlﬁﬁlkoxyé 1-6 alkﬁ hl(}/ bl 6
alhylap’éwdiéhk Blylfdnyldf?oagato,alkom €i.phalédllgyithio, halegeh,alkytamino,
ethyl; R3 is hydrogen or fluoro; R5 is 3, 5-
di substituted phenyl which substituents are
i ndependently selected fromthe group consisting of
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Cl-6 alkyl, Cl1_6 al kenyl, Cl 6 hal oal kyl, C3_8
cycl oal kyl, Cl.6 al koxy, Cl.6 alkylthio, Cl.6

w@bdoghsubd i nyl, CL_6 sul fonyl, Cl1_6 hal oal koxyPCTZEP04/002736

hal oal kyl t hi o, hal ogen, alkylaﬁtno 30 di al kyl am no,
am noacyl, cyano and acyl substituent; R7'is hydrogen,
kﬂwunerar@tqryrl cyR® and acd ehbséituent; RY isiydrbgengmaty or ethyl; R® is

LRBSH FhinE: g%u;méﬁtﬁa Bf h}%‘i@g@ﬁ’ m?rr Xllkﬁ%%l diallylamino, aminoalkyl,

%#ilk | am no, antnoa %ﬂ am noal kyl .

Yiamhpalinl Anstialioylaninepliy] agl 91 deiky! ensonalyghbsgituted with hydroxy,

asmstthtou taRgltmb bxthamgsrr QXY hydradek %Natest Bl @ates %hdra&& DaRioQ salts
aI and, hydrates, solvates, clathrates and aci
dﬁ?tlon salts thereof. 35 In another enbodinent of

t he present |nvent|on there i's provided a conpound

f wh X1 ORS; R1
SR Pl oo Gt BTG oo o igoratne
famua ¥ wittegie K srQR°yR hiy e thgk Bthy G hifib@mefhly L halogsR RAYAd frare

et PRSP o e pIEo en Sl s R is 2.

d[é)?@bﬁ?‘lted/\ﬁ’hecﬁ vadiighstbstitents sre antcbpenddﬂlyeéid@m frym gel g&mbednststlng of

A AR RO py BSOS, o

qatiwgry, Rérs-hyd@gwy inteHiybor eam 1(%1s Blebiall framkioxgrouRBnsisting of
hly§rogéﬁd RAGE Ntk B RY hlaﬁ{x{lag{rlﬁb’ Lmn@ﬁlsaléﬁ!uﬁlﬁr&ﬁlgyl cf)gnaﬁc}lrlanunoalkyl

group_consi st’i ng ogen
aatl G- WYémtwaallyasﬁbWWth hydrckcyt adrixsshiok \;dkylatnm or halogen and,

heldradek KbiArkd) @l@t!hlﬁl’és anPac@NGdfeiba QaRle¥dorOPt i Onal 1y

substituted with hydroxy, alkoxy, thiol, alkylthio or
hal ogen; and, hydrates, solvates, clathrates and acid

Tagitbittcr bl of th@ﬁtﬁ&ﬁt 1n{/dﬂ1t1§19@k1ké$§ pr@ﬂ@é&jd JE%{ﬂ)EuIQlf act &g to

nvent i e rovi ded a nd
B 5 PR TS o PR o5 S SR i egendeny
hhlagegehioronfatolty nethy] @tethyl; R® B4 nMe 1341@@@ RSl’isszP eia;tat;ttlmred phenyl
or et

W]n%hQEILngl%&S ar% I?rﬁglge%ﬂenély §8%C?%ﬁ gm gf(ﬁ]P ganstfﬁ%gf halq%?ﬂ &hano Crs
alétmbslﬂ |Ct1 ubzrloaékyaraed i detperigen tnhephys el «ioll el Kydawss) Jo8a@E, QUihrates

h{ o) gen, cyano, Cl1 6 alkyl and C1_6
haloa tﬁ Sﬁ&t@¥go 8 i s hydrogen, methyl or ethyl and

hydrates sol vates, clathrates and acid addition
IS@ottSr SRRt of e rrg;! 11,00 the pres

| m(/)eng i hlefoe g ﬂt&lelgt&\?\; Bgcgn tﬁg@% oo détccgron %und ac%06 1ng to
forgpid et e PRIR mmtthvltqthb&rtuﬂu@wn@hxi or halegeo; Rrand R are

1ﬂa@§dﬂyénﬂ% B rb§6n rBthr@ 91%81'0 plycjr e@xgl EB F%Zﬁh@équr Bﬁa IJOSR5 is 3,5-

CycCl Oa
lbsegygﬁc} eqyl wh@h fub%%lt‘lents ap@m;iegqld'epﬂm@c@d (g the g;wp—pq@s)stmg of

ClyalBnath eme@mq hABAky1 0, gtcpeogkﬁ Selrttaudoray ! Mﬁjflttﬁ QT e g

ound accor di ng orm,l a erein
ol e iooits Chliig koxsétqwbalotlrxlrar%w%taﬂwmo,
dllaklylagm arBogklcyado &lfdetcyll sﬁlﬂr&rﬁ%ﬁg RIs|hyddaYsh SB@HM or ethyl; R is

e?eiu eg r_fréam t&%gr%{slf)) ionilstii-ng?/ §B¥)C§? eth ao gﬁ%{iﬂﬂ‘ (\r\g‘fa@ Errr]nn%r aminoalkyl,
alkylbsinpalkidnnd dialkgamindapgndé 01§ ajkys ettemtledsubrtmmd Wigh B4R,

alﬁ&{}sthﬁl apgflt%é 0&%??%11 %g# )}/firapéiso]é/atgf lggég;dtes&d'émd addition salts

ﬂ@@ﬁ@lthlo ClL.6 25 alkylsulfinyl, C1 6 sulfonyl, Cl1 6
hal oal koxy, Cl_6 hal oal kyl t hi o, halogen alkylantno
dlalkylantno ami noacyl , cyano and acyl substituent;
Inpgpother fﬁlg}?@iilg@étr?f thesraseat IIEYPIltéltnﬁbqle ispeovided a compound accmdmg to

formula I wherein X' is OR®; R" is methyl, ethyl, trifluoromethyl or halogen; R? and R* are

independently hydrogen, chloro, fluoro, methyl or ethyl; R%is hydrogen or fluoro; R’ is 3,5-
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sel ected fromthe group consisting of hydrogen, am no,
al kyl am no, di al kyl am no, am noal kyl, al kyl am noal kyl

wapa4dsabkyl am noal kyl and C1_6 al kyl opti onal PGT/EP2004/002736

substituted wi th hydroxy, alkbky, thiol, alkylthio or
hal ogen;' and, hydrates, solvates, clathrates and acid
diastthion Plralyt \Sh@()sut)h&mwtsfare lhqfﬁpamdemﬂbesreleemﬂ) ﬁdmrmengrow cons1stmg of

SIBE BTG AU P P SRR . o

thy balo R'ip hj’cﬁq)g@l)arrmt@tl loy¢thydr Rhia kddepesn-froRptha gnztuIRdonsmtmg of
@Hﬁngeﬁ @Wﬂﬁﬁ%ﬁg dgén’l éér}%n@ anﬁlliua&'ésg 'alk& %gl:l%l and H%Jkyf%nunoalkyl

ﬁb%lt‘ﬁ’ltoﬂt“éﬁﬂb H@WWCQ\M‘% hydsertys elikexye thicd, aleyighio or halogen; and,
liyaehepesatiart, s abomt atid hddion HRs @ELQMP consisting of WO
2004/ 085406 PCT/ EP2004/002736 - 11 hal ogen, cyano,
ClL 6 alkyl, Cl1_6 al kenyl, C3_8 cycloal kyl, Cl1_6
Ih ahcil%r kmbodlﬁi&ntﬁ)f aielpﬂ%c}ht 1n@én_tﬁm @l@kéﬁ's bRivRled @E@nﬁn@accordmg to

en I t
u?a t tgfa)ex 1p 8(:31 %eélnlglf?, c%ﬁthéﬂr, Rg ﬁlgﬂglf @éeetﬁdependently
halngcto chlatok fthaxo nmhyl dlt cﬂh}R yit>ani ROare amrag@t RVis 2 3,5- dlsubstltuted phenyl

dClL. 6 kyl
‘%lﬁﬁl Jgﬁﬁ*#ﬁg at%g%eﬁ?r%ﬁ%yasefégtﬁg ﬁ]y@?%%ggupaqulg%&pg of‘pﬁlc%en cyano, Cypg
adlfyk gridk Gy d)a]galkﬂaarxdg]éii'm hpdnoken Smdtiryd oatid g, and By dt stk Solvates, clathrates

Gl At sadpacisd addition salts thereof. In anot her
aenbédlmsntSo?ﬂﬂgfpresent invention there is provided

a conmpound according to forrmula |I wherein X1 is OR5;

IlRandtt%r Qﬁi}&ﬁhﬁéht of‘ﬁg B%Lenpﬁv By htetel'-‘?}al%{)l(aetﬁ4 cotnﬂ)%}md according to

|n epen en hal ogen, OTO
'ﬁh% 1Rﬂu(§p,§h}p§;€d b@g@rm mqgm R8s hyd1ogen methyl or ethyl and R’

IQCFs'aﬁiyfﬁ @%E}Vcﬂdﬂl@ﬂ CQpﬁﬂcYallkyi- Qlawgénccﬂ cyastituents are

i ndependently selected fromthe group consisting of -
hal ogen, cyano, Cl 6 aIkyF and Cl1_6 hal oal kyl; and,

R8 is hydrogenR ey LBy _edh dr at es,

sol vates, clathra ang d andltlon sattf t her eof .
In another enbodi':"dg . ventfon there
is provided a conpound accordi ng ty formula |

wherein X1 is ORS, ® s met hyl, ethyl,

trifluoronethyl or hal ogen; R2 and R4 are
|ndependently drogen, chloro, fluoro, nethyl or
Inqnqiher erpppdimacng %(Pwéﬁmdﬁveml%tme isggoYided, e@mpound according to

fcdhﬁldb&tthleiei—ﬂ X’Cis PR lis Meth{ Necsyd Qﬁﬁh&lb’lﬁ&hﬁ o2hflo en:. R* an? R* are
|nde8 q n %ﬁsglected fromthe groyp consis

méipeg et gqy ro lorp %]ﬁgﬂ, met@yl o ethxl; Bals R\yqirogeq;g)r Quoro R’ is 2,4-

drsyhzshm&ldlpyényl hich stfbkﬂﬁ@éﬁlj’s, ar&ind& eici:dléﬁﬂil %dl%c@édlf%ln e gl'&lip c6ons1st1ng of

| oal kox

Ch% 651 I]%X% C%i?%ﬂgﬁ'é &9?%%%*3— X¥iCak REVIERS: fos

aligytiwifmdyCy, sajanh Camlcaﬁcysky,ﬂwsﬂbﬂmmm hdRdgeh Sally ARG EN.

d1m%ﬂ¥1lmo9£nu%5%l¥1ﬁ yy R§ andS acy suL Eg&e%td P&{;%&hﬂﬁog@ %et%ufoor ethyl; R® is

sistin rogen, a
sngcmdmmhq: group ammsmngaif lhyxgrbgen, za:luhq,laﬂnyiaﬁﬂmi &iglkyantho, aminoalkyl,

R e e

alkenyothiah; allgkbio Ohilfdt@ne@d lsldtat&a,tsebfateslcm}mtw@é acidh ddda;mnckalts

hedgt tion salts thereof. 25 In another enbodi nent of
the present invention there is provided a conpound
according to forrmula | wherein X1 is OR5; R is

Innmbihy e.‘mbeﬂllﬁléht, of el ﬁrés@lﬂﬁtﬁi@ﬁtdﬁ)thm@fs PR RIGRompnd Q&oﬁ% rto

dent i hydro chl oro; fluoro,
ol 7 SRS I B AT ity COIORSRSE ot fpiogert R aid R are
mdepwimtly h}tﬂr@énmw tlu%v@{c 16dthyd ?ﬁ &thylt RERhfdrédes or: fluoro; Rf5 133264-
e e r e _group con ng o

o Ry L B el el Moo consistin of
-cycloalkyl Cl.6 haloal kyl, Cl-6 alkoxy Cl-6

alkylthio and Cl_6 haloalkoxy; R7 i s hydrogen, nethyl

or ethyl; R8 is selected fromthe group consisting of
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hydrogen, amnino, alkylam no, dialkylam no, am noal kyl,
al kyl am noal kyl and di al kyl am noal kyl and Cl -6 al kyl

wW@piososabé y substituted with hydroxy, al koxy, Pp&n/BP2004/002736

al kylthio or hal ogen; and, hydtates, solvates,
clathrates and aci d addition salts thereof. 35 In

halngemh eranenbodillirb s akenyh Crpewianhel, Cnveatedlioh Giaelkexyi, €. alkylthio
ECY L Eﬁ&ll@x‘j%@@ﬂﬁﬂog@ﬁ Q%tﬁjyl B}getﬁﬁ ch 19 Eéﬁéltéa f}onWﬂ@ %%'ugc&(&lstmg of

D ABER B AR 11 R SR STERD GEOART Bk g gl an ity aminolky]
eﬁitl . alkﬂﬁpmallﬁlbait@te@ with BgR6Ky, RRodySthadl, alkylthio or halogen; and,

o-di te 04/ 085406
‘ﬁféf' eéllﬁg E?%‘f%’t%s anB f’i‘géﬂl’ﬂﬂé‘ﬁ‘ Séﬁso@‘frf"? fuents are

[ ndependent ly selected fromthe group consisting of 'S

IE@AQQI%? mggéﬁ%el& of %Ieipﬁes?nt &Ve%koﬁ &e(rje 1%: émﬁgga(? %‘?cglgpko%nd accor ing to
formiujeak ‘ebereln lXatlstﬁlést Béls halogenambtlylaot dihyl; 87 amialﬁase inbgepnhtly

l‘élo ¢h, 8hYf orgC ﬁ 1('1{3 351!11 R ere?lgcﬁgéenl RY I ocﬁ ui)gg?tﬁd phenyl

I‘OVI oun accord In
Vy{gchl sgbs@l'\z@nts Rue 1p@ph@e@t@{3qqlectn@frh1}a|the(grom dq»ystlstlng@f batcgeR4yano, Cy.6

aﬂ{yﬁaﬂd@iggﬁﬁﬂﬁﬂt i, RPR |h§?c9§é?en Iﬁgﬂl%rop cth{dl MO EiParatlB 5V es Cllathrates

are hydrogen
aEdBCI@a‘%q‘tF@l}B]éqttb‘ffﬁﬂfed phenyl which subst ituents are
i ndependently selected fromthe group consisting of is
hal ogen,  cyano, Cl1 6 al kyl and Cl_6 hal oal kyl, C3_8
In ﬁqﬂtl}% p];@?(pdlm@ ogthg p{@é@@qugilog theredy Promided a Q‘g{[nwund according to

fodnoy Isitlefdin X! is oﬁ OR'Gd nBih§Y Eﬁlﬂnﬁ‘iﬂuo&&mﬁyfﬁ}lh%kéﬂp XY and R* are

iR E e e
dlimbdmyjted:p‘heﬁﬂ h%llchaﬁ]ﬁi;tlﬁllyﬂﬁ ﬁ‘é@tﬁiep@@éﬂﬂ@ts@&ctecpﬂr&h H{e%t&@ c8fiehting of

dd|t| n t her eof nt of
fy, et DGRl GO L R @eroahiy i &ak{]}%cm
aﬂqyksuilﬁdyln@l dsulfaiyl, i@ mlbaflkdxymegmeloﬁllkmlm &al% axkylﬁaso
70 or
3B RO o ISP B on PR oL et Bt
s¢lbteddfravn Fhe cong |cgus1sngg qifhyplgpgud Runipb, alloglarhidd, rigaliHangixs, dﬁunoalkyl,

alks)ﬂ%ﬁalkwi% 'd%lllyla%hdifky Lﬂ;{%l;%y 181{;‘1112%&) %ﬁm&*@ﬁ e

rimd azi ny
ﬁq%v Fgolad! lfézso c@érﬁlioa@@l arrdeh:eirmsbw@tesathrhgesjmaitaesi addition salts
aseloyates, clathrates and acid addition salts thereof.
20 I'n anot her enbodi nent of the present invention
there is provided a conpound according to formula |

]ﬂ\i}@fh%t Embolirhént Eﬁﬁe El&%ﬁ( iBYention BeSHpr ﬁé@'&?@@m ound accog\)%mg to

S
f%{fr“B “59@ offi %4 g ’E‘Bti?%?tbﬁﬂé‘g} 013?@1&% b@legf-‘@dR?@flr% are
ndelSiadler}ﬁllyelpdd’ogen el drepy hathyl diethyd @fs%@t@g&f orfIBRNRS is 2,6-

TN T N AT TR (1

haloged, @b, (0, palkgaCt salltehgr @chyclbﬂk}dmwh@loalkﬂbgﬁd ARy, Cy alkylthio

\/\cj’: elrggxlair(])%];ﬁ)[yo \Iih %gugdr%%gno ggt%ypﬁ%gﬁ gﬁ n]g?t1(=_()cﬁf§OIRAtIvtrer:lﬁlc;r(?11]?Ié;onsisting of
hpdreges, angnavialkylhantine dialkylamirtot amheaﬂqﬂ cnﬂkyﬂmﬁmﬂqmarmhﬂﬂwlmnoalkyl

algdr dqu{kgp%ﬁ@ﬁallygh e}%f\% qggrg)g(% H{)% tlgllolnglﬁél th & lo§e7n and,

Yfilﬁ?’s(ag(é?ﬁt@r Cl#bltafw Bﬂd 41151 qdditiopsalte thatdofz subst i t ut ed .

phenyl; R7 is as defined herei nabove; and hydrates,

soI vates, clathrates and acid addition salts ther eof .
AoRRoA iR fihsRIReniGRVenien there danievided\aempomdiabearding to

fdlﬁlulﬁﬂmhbﬁﬁﬂXlas ORE;T0Gs AMged, @yl Bty 1l aMd R¥ B:E%glf‘%b&ﬁenﬂy

or treatln

V t
h%%gr %{%l;dugli%n @glrﬁrﬁlhg Q e tage hydrogen; R] 1s a 2,6-disubstituted phenyl
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35 a host in need thereof a therapeutically effective
anount of a conpound of fornmula | WO 2004/ 085406

WOEODABSRA004/ 002736 -13 RA R XL LLRSsS | RT/BB320b4/002736

O) RzZ Hwherein, X, Rl, R,1R3, R4, R5 R6, R7 and
R8 are as defined herei nabove, and hydrates, solvates,
&hiok Eﬁbéﬁt@éiltsadﬂéjmaéﬁeﬂde’:ﬁdﬁ kdlécedd fad the giotiee@eiktingofligthalogen, cyano, C;.

OB P A REEHE Y By =0 GaBi o P B oo cattrtes

fpdevidntditch aits tHeof. nf ection, or treating AIDS or ARC,

conprising admnistering to a host in need thereof a

therapeutically effective amount of a conpound of

Tnamothéreeniboditrentsif the, pédsentiisve @RS, thdid isipgovidetl lygbmpatnld pecording to

o t 5, r y

Exhﬁlhi'% g@é& oR’, ﬂ“ﬁé }?&%@n nféﬁlﬁ‘&%@ﬂ ' ﬁd Er %'égrgl@ dently

halqggn,@hlo% ﬂu@ow@thﬂrmblfhyl BiioeitR’ tamle'dlogﬁeﬂﬁ/lis a 2?&51t1§ubst1tuted
eq 1949F ’suﬂs%tdgﬁtts Q%l 1n elﬁéﬁ%l 1e@t@&jﬁ5§ tﬁesgraﬁ) cq)ﬁ;létﬁg@f is halogen,

erei nabove, and hydrates, vates, clathrates

iEq) Crdlsfl e i sbAQHIL 5 Brstorliyh Candkosr Corlodbios Rt aeylsulfinyl,
EnsulhRS, @g hélﬁélﬁﬁzfy' @n; Hanﬁrkﬁtmé hRIoE Qﬁﬂaﬁmaealmgama aminoacyl,

treating HI\, Tnfection reventlng an

PR @pd MI aélfl l%rlégijrﬁgjn, Ttﬁfl@F et dm?q gqlﬁaées, clathrates and acid
afdimonisSltsekerdd@ to 15 a host in need t hereof a
therapeutically effective amount of a conpound of

formula a wherein RL is selected fromthe group
ansﬂh&{ejn’(bgdlﬁfentf df e ppesentiiheniion the‘lemr(a)ﬁﬂ:éd ebipbynd RBcokding to

ﬁg ﬁ W, Ffam ﬁ@{)ﬂe (;9 %3 and SleSt Ig@lg chrigrgrfgl%ro or mepthyl and R is

aroopsiosAlly mgpstitfeddieteydaryl sgtected diokythe grloap cmisiktjg oﬂpahd)gydrpyudme N-

%Qecﬁﬁé?féomdol: ¢ {}]Ie x?deﬁ%ui%f)lige Etufnogme]N t)x1de ggm& cﬁgyl \Pgr %l g Ad pyrrolyl;

wfidt eRY, 87 mddR/i adeas dafinrgttiosihaboye; ztrndélmraqu “ellatpy, laihratcs and acid
Ma%%gtsglgz ord. Preventing an HV infection, or treating

conprising co- admnistering to a host in
need t her eof a therapeutically effective anount of a

ﬁ%@tﬂ%b@ﬁm%ﬁt Jf@ﬁéBfEs@ntl 1n0’é‘ﬁ§(§1ﬁhé}e 1s)§ilov‘1cfed%5 ggﬂd'e@cm dlng to
met hyl , ethyl, uor ome 5 Rz R4
vttt i e is RGBS e BT L On B oSt P C e SOCHL, o

Nl?{q{%lﬁeihg ?Jz afoh Ql'itﬁ the%rhsﬁto %Ich aRg |afe%étt§c|§h|@§ fdrﬁll«htfﬁ@d phenyl,
IS or ? y

%fdr%aa%@hwﬂ%i%@é urwwdf%t %1%&1“@3 ofS s 0260

BérahdboMd; @d Racht@Ciolvaed dildthraes sl ahﬂ abldigsealts therdf. at
| east one conpound sel ected fromthe group consisting

of HV protease inhibitors, nucleoside reverse
o a’ﬁﬂ&éﬂdxﬂb&mm théxk b irovided almmpmuﬂlaM1@t03&mMEwmln X is R°0

PR}?S;%{ E}“ﬁpﬁa tHl &e a?oms 'to C%QI? thegll Igre%{tac%reé fo %Tl% fﬁlseﬁ aphenyl

dihydropyran, dihydrofuran or furan ring; R® and R” are hydrogen; R* is hydrogen or fluoro; R%is

O

hydrogen or methyl; R® is optionally substituted phenyl; R’ is as defined hereinabove; and
hydrates, solvates, clathrates and acid addition salts thereof.

In another embodiment of the present invention there is provided a method for treating an HIV
infection, or preventing an HIV infection, or treating AIDS or ARC, comprising administering to

a host in need thereof a therapeutically effective amount of a compound of formula I
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WO 2004/ 085406 PCT/ EP2004/ 002736 -14 In anot her
enbodi nent of the present invention there is provided

w@200pssade for treating an HV infection, or pPEWEPL00410P2736

an HV infection, or treating-fDS or ARC, conprising

co- admnistering to a host in need thereof a

therapeutical |y effectivgsamunty7of a conpound of

formula | wherein, X} is OR5 R1 i s_gethyl, ethyl,

trifluoronethyl or 2 ang-R4 are 5 hydrogen,

fluoro, chloro, nethyl R3 i s(hydr ogen or

fluoro; R5 is optiond 8 phenyl, R7 is

hydr ogen, mnethyl or ethyf is as defined

her ei nabove, and hydrates, solvates, «clathrates and

abérein AXdRE, IRE) R SR, RS ROhieh @le,S arzne de:ﬁnedl bashabtone ancbmnlmlamd solvates,
e ted. fr conS|st|ng of saqui navir,

a‘%@%53n¢am ¢ dlﬁﬁ%%%%ﬁglndlnaV|r anprenavir,

| opi navir, and/or reverse transcriptase i nhi bitors

%ZAIIF}]S@%IE %boﬁlq'gh%% ﬁl*legﬁ%gﬁ ri\%ﬂt;%fd&%r?g (Ivmzehg?%év gqgr’ treating an HIV

inésstier, pt preventingsan NI, infection, nretreaéliga&lﬂqsen ARG emhprssmgr?énnmstenng to

Qﬂ&t gﬁ'le@&/ ﬂhglgbﬁqmraﬂeﬂtl&ﬂ9 EH&hv@{H?&ﬂt (S‘f%%mggun‘ﬂtb@ fd}fnﬁﬁql%herem X!

|nv%nt|on here 1Is prOVI I nh

&R R ip methvbv@yls@ﬂppr&ﬁ@m qstha@éeneBnmdﬂ%.anhydrogen ﬂ%oro chloro,

ﬁ‘lgtmflrﬁr S ?f RAG htyﬂ}ogenm? $luodoNR1E %ﬁuﬁlﬁ‘lﬁf ®Bftinded phenyl R7 is hydrogen,
th erapeu i call fective anpunt of a co

Hhar sthyls M df s de;@ed Iplemahgve ggi hyﬁ;r,gtes ) vat% clag}gatqzq-,and acid
ﬁmﬂuﬁﬁﬂﬁ&ﬁmﬁﬁ defi ned herei nabove, and hydrates,
sol vates, clathrates and acid addition salts thereof.
I n anot her enbodi nent of the present invention there
InSsanphenentb@din@niod tﬁa:qdesémﬁmjeﬂtﬁﬂnbhdré R@ravidet @ tnfethodféd treating an HIV

reverse tran Cri 2. havi n L nutatlon
RO Seprb RS e e fone S NG, RpbPiigaminiserin to
ablot i Itetdéﬁhémgf athergpehtstly Bﬁﬁectle@dnduhemfel@bm@ound of formula Ia wherein

}%\hﬁ rsealgc%e%} tlrov% heér {)]::SE{%}S g tqg;gl% {:g Oro Fﬁor%(%%}%lorﬁégyl% is seéected from

8 geonp carsisties ofigdrobay mithabiod ethyl; amR Hy shieated $rom the group consisting

t ddition salts thereof.
ﬁﬁmﬁﬁoﬁﬂg¥ﬁg2%g%?%é§?a%g ?ﬁ& B?esent i nvention there
is provided a nethod for treating an HHV 25
infection, or preventing angH V infection, or treating
Al DS or ARC whegei n the host is |nfectﬁd with a
strain of HV 9 9 g SsCep I Byt Tty to
ef avirenz, nevirap or ¢ conpr@®i ng

therapeutically effgqtive ampunt ol a conpound of
formula | wherein, X1, Rl, R2, R3, R4, RS, R6, R and
R8 are as defined herei nabove, and hydrates,

%%%5@1@1%?@0%%5”}?@{&3 es@ﬁtqm%éi tﬁggisgpmﬁhea akﬁemohff&f&%ng an HIV

n anot e pr ent | nvention

infstien, pgprpve@vngj@d{%( lpﬁatmm@rétmnzga'm@wrp&\é?& £pmprising co-

E'cﬁﬁﬁlrsﬂeﬁh afhoﬁth@ﬁééﬁ %Iéo@ @tﬂebﬁp&ftﬁ:ﬁféﬂeﬁ\é&w@ WRABH toY a @cﬁm und of
nmpoun rnU !

formlalwhmnzzs uﬂ?es&oemﬁ@ﬁf ﬁbﬁo@lﬂﬂ@@@?@@ or hilsg%hgr @idR" are
§dr¢ gen,FRiGko, Bh1&o Ghéthy1R3p 6Hikd; RRe Gy 6ken Bp Gkt S(O)ifoptidasdstidbstituted

or NR5
phenyl, 2{ 1Cl}_1|2drogen, metﬁ«sl or etiyl and R® is as defined hereinabove, and hydrates, solvates,

clathrates and acid addition salts thereof; and, at least one compound selected from the group

consisting of HIV protease inhibitors, nucleoside reverse transcriptase inhibitors, non-nucleoside

reverse transcriptase inhibitors, CCRS5 inhibitors and viral fusion inhibitors.
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hydrogen, Cl.6 al kyl, Cl1.6 hal oal kyl, C3_8 cycl oal kyl,
ClL.6 alkylthio, Cl.6 haloallcylthio, hal ogen, am no,

wa@bkdglossrndo, di al kyl am no, am noacyl, nitro anPCTER2004/002736

and Rl, R2, R3, R4, R5,, R6,-R/-and R8 are as

defi ned herei nabove, hydrates, solvates, clathrates

Iandotaeriethbadidieht afthegadstrs investicacheré i3 plovaldd xdettoe faitiehtirgtan HIV
h y t rrier, ..

1Inﬁ3§§<§n 8{;}%‘%e\%n§1£ﬁn%cl-glﬁ{ 1né noha%g{\é%t%?g fl@g (‘5)(1.1 %%d’ o1l D{%ns%rﬁ eco-

qﬂnemetnmng tnednstimoreed Ittereef 4 @elppmcdle@ffactm @melss of pgompound of

BERARL WAGoA, XCREROUNG: 19&@0&591' BethordAGHA! o h%f&g ﬁﬂﬁﬁ R* are

I S an Oﬁ) I ona SUbSt It
Wﬁéﬂgw}s Iﬂuﬁim egrogpaibyky is RyfogRe oaﬂ'@resR dsafmtlﬁeadlly substltuted

kgl Krab ﬁ})’c@oé@ﬁ' fdihf %P&ﬁﬁsanﬁmds 6Bneh Iﬂ@remgc&w%taﬁg ﬁycﬁgtes4 solvates,

coup an ar¥ ound _of fornul a wher ei n
G at%(&t%nd 3(Cld| haition gals theasel anc loaat gne Renlmmsl seﬂ@ted Rpupthe group
c(ohilﬁbné(of Héﬂlmaw)ﬁ‘l ritohatly, dE1888MY, indink@X Mﬁ@{eﬁﬁlﬂy O[‘pﬁlE.le lahd/bd Bverse

boron| acid or_an ary
tpaBsCripis %P@@Hﬁfﬁ seleofqdff '%F BYPEP gRnsigting (W} Oﬂ}ﬁllﬂied]émﬂ-‘fbldme didanosine,
Aatcirahife ekaafdire] ﬂ&éﬁhpﬂi stigdif iWirenuhd, Rfavirériz) nevirapde 4nd delavirdine.
hydrogen, (a) bromnating the nethyl group with NBS
and di spl acing the bron1de (X4 = Br) with 15 sodium
I'o yeothatenbodipew i the prdsent boentoa mmﬁis pg)vrd'bd fi ik thod %4 irhibiting a

gtwv%lagxlﬁl/ Coné?c%é{ag«gcoﬁqﬁg %oﬁﬂ?steﬂ%to }\%ﬁgnéel }ﬁleBe)&_aL R1
tRgapeuticatly effgpive ¢m¢1m) of acomjpouydtos farmsle Iwiheteina XPyR a3, R R, R%, RS,
Bl 0

1%%3?9 B B s ol RS Py o o Ao s
beeddi ¢ or basic hydrol ysis, decarboxylatlng the 20

resul ting carboxylic acid and hydrol ysing the

chl oropyrazine to a pyridazinone of formula | wth

Iy anqthes ebodimey @f the BEcerins inpgation Bisreds provided amethpd fon inhihiting 2

r@tﬁb}ﬁdll 18R tRhschiPRsd @B e Mledsﬂ&ﬁﬁﬁdtﬁﬁn%ﬁﬁ@spé& tdPthOWi1d %e virus
Broces as descri bed above £ ewgarln% a, compound
GRDRY AR oTHpRlp & PRT R H}e’&a hergpaugeally sHBNg gL of &

coinpaind@f fosmulad vabretpKi, @, altzl B, RAIRSIRY BT o Rrayd as aesgneﬁmgremabove,
e ar.e coupl i ar ronic acid an

o5 Bt A8 iy o P ispF 1 ) "sm £ 1

anot her enbodi nent of the present invention there is
Iﬁ) }I(l_)eg %%bgdfl n(%% n%n? gr%? 2‘%‘%’]'0& ﬁ]ﬁﬁ:a}f gr\(/)ﬁlgeai gﬁof R2 {reau%g an HIV
na’ec’nnmy@@rdyemtyﬂg ao HIViiitfedtib®s, or RBating AVS BﬂA)RC @@btihe host is infected
\XE Eﬁy sﬁﬁ%%qtfﬁlgg ?&%’Izggluced sl!l?ce%ﬂbhtg E:})(a)élg!l %zu Qesx;lrlafallfllg srd (}e?a\v}é%l
camprigingptianiobtetigg to nhost frencpd é@@nf:aethgﬁpeah@hl@ b)?fecslab tmount of a

compound of formula I wherein, X', RE R RE R R RS R7 and R® are as defined hereinabove,

and hydrates, solvates, clathrates and acid addition salts thereof.

In another embodiment of the present invention there is provided a pharmaceutical composition

comprising a therapeutically effective quantity of a compound of formula I,
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I n anot her enbodi nent of the present invention there
is provided a process as described above 5 for

w@e@pasisng a conmpound of forrmula | wherein X4 PGI/EP2004/002736

hydr ogen, al koxycarbonyl or nii¥t+le, RS is optionally
substltuted aryl, aIkyI or aralkyl noi ety and the
whdien, X's's Br@ RIBEY.. BYCo BITHAGR ML), R°OaKH, RIS(a)amer NR°RS, is

SARRLL ) D, LRSI LS BIIES, St i
@mb@taikb’lﬁﬂé@ diadidyleyrtindy anmnq@ylanmroamths@m,l anfiR m% RhB, RS RS, R7 and
R £ BNeBinQf heReiRRSR:, Rﬁaté@so@ﬁ@s hrgtgpﬁﬂl' agﬁrhtddlﬁgn Ea'ﬂ?thereof in

present invention there is FOVI rocess

Yederieuth a4 kragione Pleﬁrmw@yaw %@epaabmﬁﬁmwacwnm ﬂﬂ’ﬂﬁnh

[11a wherein the base is sodium hydride and the

gyraﬁlne onpoynd is a_ 3, 6-di hal opyrazine or a
AROHEY_SEPATIRISRY Q5 e-presaRl InVERHioR ARATHIS PTQYSE AIPFRSAT TorPIepRidng a

@ii@ﬁﬁﬁt of Gy X \Olli'bréﬂﬂKi" B ORS o;BSFf\( REBAN @ptﬁkﬁﬁﬁﬁﬁﬁmstﬂﬁted aryl, alkyl or

AT T RN IR T

gapepf: i(B eowpling & &rphophipourdaif thratild Thnwiegeieous hydrohal i c
acid. In another enboglnqnt of the presept invention
there is provided a frogess as descrlbe3 aaove for
preparing a conpBOrgsf-fornula | ®H@ he acidic
hydr ol ysi s condi t| o orrp'rl_s'é‘ﬁcetl c a(:| d and
aqueous hydrochl &1¢ .cEﬁ. I n anot hB” &fbod’ nent of

t he present |nvent|om.there i s provi dedRh process as
descri bed above ﬁ reparlng a conpound of formula I
wherein the acidic hydrol ysis condltloﬁy:%onprlse

REg hy&o%eﬁcdlﬂoxy%%nvmr@xﬁﬁfeﬂlﬁ (ANgh Lt%?diﬁ"c QY O-a8 BhyPhRdIRe, or (B)
acid I n anot her. enbadi nent of pr esent

lcohel Phylibglkidecor ralkyl WPa@@r%umd&e@%r offoprady Hbp@if X" is
Biagen, (£)Srorfih&pg thd gethyl @wﬁpezttﬁdmmnﬁqrsﬁu&ag lhe\b'f&md (lx“ Br) with

t he aIkQ car bon mpound is.h zed. W th
H‘&}mscé(ﬁli}} ﬁ?lpb?%‘ﬁ%‘hﬁﬁ‘?q?épqn 1“&9’6‘:‘18@ ZEGX% (P rgeioe |a<9°1§E‘?“6‘d of

fartulalbedihsbakydid @cidepsingch@ci d. 30 The phrase "a" or

"an" entity as used herein refers tq one oy nore of

that entity; for exanple, a cqnpodnd ¥ef®rs {o one or

more conpounds or at | east_oneR Osprrayr s -Buch, the
terms "a" (or@jn") ~™oneror mor i "ot | east
one' can be used |nterchangeabrx g el YheCphr ase

"as defined hereinabove” refers toRhe first
definition provided in the Sunnary of the 35
I nvention. The term "optional" or opﬂﬂ@hally as used

J&)ﬁfu zit@ bAE iR 2 Patzmg C&Hﬁggcg%ﬁ)mdluye 9{03&&(0 % fSﬁ\grgJ;Fat Ilﬁag and (iv)

clrcunstance
bisetinigshd dkpxyershangleas nitrls tewsidisontiasie éydrhlemm@ecarboxylatmg the

I%Q@cﬂ’(gQ%é%m REGH R MA&&%ﬂ@c@ﬂmoﬂaZﬁl\éQQB pﬁﬁc}atzin%rgeosf formula I with

ci rcumnst ance occurs.and 1 nstances I n
ﬁFacﬁdmdé%ﬁﬁﬁﬂéﬂﬂmbﬁﬂ?%ﬁklIy subsxltuted" neans t hat
the noiety may be hydrogen or a substituent. The term
sed hereln denot es a, unbranched_ or

%P&ﬂ%ﬁﬁé@lﬁ%‘hﬁﬁeﬂ of ebipesit dryentign pokok BTONifEd A PEeeess at drsriibed above

foelsrbpwmg & @shpduni Bﬂfoﬂmﬁl@I @h&en o ﬁyc&b am&gadf%@ﬁolqﬁmle R’is
m te

u yt are
%ﬂth%/allyg Hglgﬁdl aﬁrg F'Efgg ngifﬁillffepaéﬁdﬁ% couqhng @ pLy ‘tprcm.cdﬁsgll and a phenol
Fla bhuthe/presente d¥atGU(Il) sakbut yl or pentyl, isopentyl,
neopentyl, hexyl. The tern1"ha|oa|ky|" as used herein
denotes a unbranched or branched chain al kyl group as
Th@nafldr iembddialbniwé thetpesserit imvéntioR thed: is pravisied a hyodese gedescribed above

1?{ é}%ﬁg érﬁeﬁfnh 531 m: “3 ? %@1%@?&?%?&%0% %o%flr’bgﬁﬁ or nitrile, R’ is

1-i odonethyl, trifluoronethyl,

=




10

15

20

25

30

35

trichloronmethyl, tribronmonethyl, triiodonethyl,
1-fluoroethyl, 1-chloroethyl, 1-bronoethyl, 1-

w0 owbeesdays , 2-f 1 uoroet hyl, 2-chloroethyl, 2-bretmerPivgs/002736

2-i odoet hyl, 2,2-dichl oroethyli16-3- bronopropyl or
2,2,2-trifluoroethyl. 15 The term "C3_8 cycl oal kyl" as
(b{ﬁieﬁ’all?%ﬁl&hﬁhteﬂam tasdtha ehativiprepeel yaobpimgahiatyl hilitig and a phenol la

ntaln“%%f Cﬁ %h carbon atons, i.e. cycl opropyl,
@ L Ysiv v e opentyl , cyclohepyl cycl oheptyl or
cyclooctyl The term' aryl as used herein neans a

C

C Al gérﬁr eyr?gdlﬁ{ 181[%9 Itﬂéﬁ%ééeﬁt?nv@ﬁt%(@ﬁér{w gf&;&]’d Q%IH%% sSaL H&cx%o%d above
gr pepming A @Dmpk@md lgﬁfonaule 1 Wd}@relllnX‘nlﬂ: lydragen, all@mgqaghonyl or nitrile, R is

(g)? OMAI {ﬂpsq Bl ar gxr arﬁ’l[lgrx{) o?&?%dhﬂé ﬁhgzs fﬁ@Mred%cy coupling an aryl

nzo use car oc ieties suc _ ' _
Inlide furtgertsubstipitgAdy bm wighdrawipg groyns, gy eptignadysubsaituted alkyl halide
AR PR dnaﬁ}!'@u%gtlt%d §ﬂdﬁ{§f Halitd 56 a‘ﬂh&i&l A4$n @€ pHR&Re of a base.
sul tabl e substituentsS which substituents |ncIude Cl 6
al kyl, Cl1.6 haloal kyl, C3 8 cycloalkyl, Cl1 6 al koxy,

]le@ché&l ekibbdiftest of @ie_p@eséﬂlt Kﬂhleﬁtidnfthdi‘é/ is ,pr&;ide@ a %}eﬂcf:s@ Y Hescribed above

Cl -6 hal oal kox oal ky) t hi o,
fgﬁp]ﬁBarm&p I??‘PB ﬂ8goatpl.gp i{ﬁi ghe theé)re}.ls% 5 ggcfrylp and the pyrazine
@hnipoMydciak BerRihalopyazina DY B-halN6-atllok yil yeaxidea rmy I,
N, N- di al kyl carbanmoyl, nitro and cyano. A "heteroaryl
group” or "heteroaromatic"as used herein neans a
Inabsteiibodinent g dleyprasehtinventinnalvad is pravided a porpssias tesgrited above

o5 oo A W oS 8850 3Oy, AL A R OR Smprise
¢mm®eﬂend9hmﬂyn&BbemﬂednhdmanJtrogen, oxygen, and

sul fur. As well known to those skilled in the art,
heteroaryl rings have | ess aronatic character than
Iilmgq)theraagqbodlgﬁntmﬁ thectsprtdpvepfipnithere Fprayidefl @ pracpys as described above

fn@ﬁ’a}ﬁlé 2@bmb&iRd oPNEREh @ ra/her@m hgd RlaRaM o1 QURIIAER G omprise acetic
have sone degree of aromati c character.

4@4%§@W§PWV§d§¥5WﬁF@§ -of heteroaryl groups include,
but are not Ilimted to, yr|d|nyl pyrlda2|nyl

ﬁﬁ;létg]g%pm%%taz %hefgrésgl!)t%zvgn n(tliee 1rs i)?ovy 4&:@ APE rcngsoas Xescnbed above
Y plegdxmz la comwuntrbﬂfowhla I tmeléﬂmi d,éidac Hydfolysis dohdigeslcomprise acetic
%ﬁﬁ éi H|azolyh EW nX i soxazol yl, oxazol yl,
S et st sl E i gor o R ox ! de.
qulnollne qui nol i ne- N-oxi de A heteroaryl group can
%)’Itg%lueb %}%}%{1&3 Jger ezsgré Ztve}ltuotngﬁlere 18 I%I‘Qﬁ/l(% )Process a% descnbed above
fby preparing la kyinpouat kbfoymulh & Mabincb]xqalkcab'daaybdnbﬂ crm;mp\ﬂ@ld is hydrolyzed

191? g’z{s9§115d|4 Sgl% CEBI(épgf %Qx? 4s/ hgrg% rﬁgd Wﬂ'lg cllgéé :Qc’ld !&%l a%@éolﬁg Lydrochlorlc acid.

oxyca

di al kyl am no, an1noacy| aIkyIsquonyI arylsulflnyl

P BXAE 8RO AN et 'épﬁ!é@lﬂéwm Rratk '@’dn@ dF H@f%f lhat Mhely: for example a
di al ky| car banoyl , “acyl unl ess ot erw se indicate

FREPOPRHRTONHE OBF PR FITPOHRERS 4IPSt HGITOPRP Bt AS AT t&? s "2
@Y CdnP’y; “6rR @bk Gdke”, HAITeH18dst 4@ 6n BRNS:dQktercHANEEably He@sin.
preferably one to two rings, of three to eight atons
per ring, incorporating one or nore ring heteroatons
Tledsae "4 definelheetmabd&e Qefer) thedhia definitibn wavidapihitierfuidmary of the
?ﬂ zubstltuted with one or nore, preferably one to

€ substituents sel ected from hydroxy, oxo, cyano,
al kyl', al koxy, hal oal koxy, alkylthio, halo,
?%J tgl%ll J&ﬁ) i naa?ri dﬁg‘gptloﬂ!ﬂﬁrg)a%ﬁﬁﬁ H&Plé n?eal?ﬁrq‘uﬂ% SF@e&km&&bed event or
aroymst@nqemayl but a¢ddarets @@qub@n@:that tbgdngrmyn 1ncNdes instances where the
alkylcarbanoyl N, N- di al kyl car banmoyl , acyl unl ess
ot herw se indicated. Exanpl es of heterocyclic
radicals include, but are not limted to, furanyl,
t et rahydropyranyl, tetrahydrothi ophenyl and the Iike.
A nitrogen atomin the heteroaryl ring can optionally
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oxi de. 15 The term "al koxy group” as used herein neans
an -0-al kyl group, wherein alkyl is as defined above

WG awh/os=o6et hoxy, et hoxy, 'n-propyl oxy, i-propRCDER2004/002736

n- but yl oxy, i-butyloxy, t-butylpxy, pentyloxy,
hexyl oxy, heptyloxy including their isoners. 20 The
tenor cabuaystdndd ccis @ninstascesimerhidhat @leAndte AoiSexample, “optionally

- S- al ky wh d ab

%%% ugg'W%%g#ﬁ186n§%§?ﬂ?ﬁm5&&ﬁ?%ﬁgﬁfﬁ?gumﬁ prgpsrfhio,

n- butylthio i -butylthio, t-butylthio, pentylthio )

'Tﬂe Je ng“ 1h 8 1{3'/? 1ol %éeeg%gﬁfn den%gsﬁa 1%11 1a1n%he|? ola lé)rg%%l?a( é\/{\l}?g# galltIl%ated,
h)ahmlekwydrosarb@&eaéuedeﬁﬂammg lab éverbOIEaiampl Essmpfes of alkyl groups

Iﬁ@iélﬁé"bh%é’?cﬁ'h%@c?to' B%Hﬂgyl Ffb‘dgs RAliEed lith p! é!hdsﬁ &fody®i-propyl, n-butyl,

uor oet hox% rone
&bll}’llf 3id OBP%@&,&NPG@V ngopentyr espiix y . The term
“hal oal kt hi o group” as used herein neans an

-S—halgalkéy group, wherein haloalkg as defi ned
Broigen “hajpabiyk #pesd hepeinidsneses acnhianchy eufp; aliwéleci ¢hain plfey] group as
Bfine@hvE Fherkin T 2,80hr tdre iddogén &Oms are subst1tuted by a halogen. Examples

rif uoro hth thlol The ter gr
e dhiere §°na%hYé lal?rQWOIﬁ?tg;(}me@‘F‘ ik %«%ﬁm@a&
dﬁfx]oﬂﬁd;thyﬁh%t&norﬁéthﬁf@iicﬂxmagﬂputlu@aahﬁel—&m&u&ﬁj?ll 1-bifo@@ethyl, 1-

tut &c r. nor
BRSO ey Foiedndi Ry S ity >
Umnmpmmﬂmeﬁannﬂmnbmmﬂrlng, mhereln the ring 35
conprises 6 carbon atons, referred to herein as "(C6)
aryl oxy". The term"optionally substituted aryl oxy"
ecatenn tGhe cpglydlkydi asgusasihpraimmgdenbies s saysated carlaydictring opmainiog 3 to 8

PP 5L AT S B B4R B ARy

al koxy, Cl 6 al kylthio, Cl 6 alkylsulflnyl ClL 6
T oYyl Selusbd lﬁb@élﬁ)ﬁieiﬁ@)é)ﬁnon%mﬁc glé{ﬁélafré}ha@w group comprising

4/085
@éq gen %33% awina Pgi Wh%ouPéﬁ‘ng‘B‘ﬁcW are g Jjmited to,
ﬂ@éﬁ?anéwli:}a,rlhu?wl anldCla b]b?ﬂfl}ﬂﬁthyl B @J:lkzys| lﬁm‘otmmwmbo&ﬁ'chh moieties such as
| al ba ni
PSRRI At Gt SRR R AT luied with one ormore

Oxthelt e«rb@mngdts glmdumbmmhmtsendhudaélle plivgly ¢].c habalkyl, &5 cycloalkyl Cls

gl%)la)gé g%% ]sﬂgkﬂk%{f%&f)gr ulfléll% fh%lg%lﬁ%!y al{ayoa%ﬂhlo
h@m@n,sanumabll@lamubsdlﬁﬂemtr@ angieapl @yl @]ﬂioh@ﬁ@pmésrcyibamoyl N-
%Kc tA6a rlild}?:leﬁ%la ﬂ%rb%@yl {A&B and aé’naﬁoed to, 2-pyridyloxy,

yrrol yl'oxy, pyrazofl yl oxy, i m dazol yl oxy,
3- pyrazinyl oxy, and 4-pyrimdyloxy. 10 The term

Aa'ﬁéﬂeroar‘?f %ro@d" Ky "kﬁéfcﬂﬁﬂﬂaltlc "a@ﬁseH $&8inMRRRd TmERIRGLRS obolycyclic
radi cal formul a wherein R is hydrogen,

BRI IRg %mf@céear PIKAFPIS, BTageR;2EES1 AdPNG O BpYs daferoatoms,

prleRp 10N t63 H@&Bﬁi&mg Erﬁb‘ﬁbndenﬁ? @el@c@édrﬂon@ﬁl&ggﬁ%c@{ S YAd sullBir. As well
used herein es a radi ormul a

e frope Eikéﬁjg i B'f‘%ﬁ&‘i’?@érngnﬁg‘ﬁYFclﬁsé&mé‘F%Crgh%%“m than their all-
E85&I dobel pake Taus, ik tﬁEJ'iﬁr[ioﬁd'sl'de the @@ iBnDhet@BariS@6lp need only have
herejn depotes, a radical of fornula -NH (a y“%wmhe{g but az
SR e PO g o AR e RGP s A P i ) G R} e, but e ot
Heitel toasridiaet] phrelagingl, slenddye pysezyladiagiall, p),frroﬂ}drpyl‘dzalyl 1rmdazolyl

QEZB# )O_I%\%g\g]@ Stn%zggr@:pyﬁ%l&yl %yormgdmﬁt eg'azollyl MfuryiJ kgl‘jsiténytl 1soxazoly1

thlazolyl thienyl, isoxazolyl, oxazolyl, and pyridine N-oxide, indole, indole N-oxide, quinoline,
quinoline N-oxide A heteroaryl group can be unsubstituted or substituted with one or more

suitable substituents selected from hydroxy, oxo, cyano, alkyl, alkoxy, haloalkoxy, alkylthio,
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The term "al kyl ene” as used herein denotes a dival ent
I i near or branched saturated hydrocarbon radical,

wh2wi85466 om one to six carbons inclusive, unlBSEEP2004/002736

ot herwi se indi cated. Exanpl es-o8- al kyl ene radicals
include, but are not limted to, methyl ene, ethylene,
bl ploaliiel, nifroralirorydart@Byl pareipe: | aleybymiipy thiplkglagyino, aminoacyl,
ArAdBoh RULY @Ry Al L, & n@oéér _allclarh " as
R Ak angy, o ?‘fﬁ@"é\d[ A ’ﬁ'?ufﬁéﬁﬁ%a%g’?iﬁw&h i's
diglllegrbamoyh g aynless othespise dndligatedei n, and R' is an
al kyl ene radi cal as defined herein and the aryl al kyl
g&gu .1 s attached t hrough the al kyl ene radical .

et dSCEeYYly MaRme e o dent satpte erdic raskinel, spnsistieg of3e or
Inbu@irings] pieferaldE Azt twdREBYIT EHirébo eight AOBNYEr BHORYdorpotdliSe one or

term "hal ogen" as used rein means fl yorine, )
RRESPE ﬂ%?fogﬁo@ﬁ{%eéen gom I% % 8(O)o gopddyihran apfrapallit heesubstituted
witlaoieng noke, pleéerdtdy dhe'td1ebkad sulHGeRP s tdd! ol Bdrdxk] &bQsyano, alkyl,

d i . Th " hyd | | i d" ref t
B itio S, Ry L kP B it e g
digkytuthimbkaphiseslcfli alipflsulfasyl usgshifve iloxyRangyl bebanagl, sal

aj i s al kyl as defjned .herein
A oy R Rl BB B e P EAF P e, gl of
heteppoy elit radicateintiydes bitfaienpt limitell tosforanply epytydiopfmyyl, WO
04/ - term .

o g T IR e om e HORrcaB0 B g optionaty bea -
‘ﬂE?C»ZR', wherein Ris alkyl as defined herein
Exanpl es of al kyl am nosul fonyl include, but._are not
,#%nitqg to nmet hyl sul fonyl and iso-propylsulfonyl. 5

derpoe AKX AT @S sed BeRinmagans Az -Ozaey] eioupy Wr@mlﬁ:d'is s slefined
adbs@Ckubieisahdihdxf dhioxy Or-prdfioxy; NiEp AR, n-blNFxY,8 DRE MY Vil uYyloxy,
and R i.s ql%yLﬂgﬁ defi ned above. The two al kyl "groups
PR Y e R G Y Py Jeiding thelr igpmetky | moi ety can be t he

same or different. The terns "am noal kyl ",

sal kyl.am noal kyl,' an "di al kyl ani noal kyl " as_ used.
(B SO sl el oo Crtbl b gl cofned
aboversegpasandtivizbyeththies repmpyithics i-firopyltho, andtyRhiosi-altKihio, AButylthio,
i refix "carbanoyl" as used herein
Prgrlgtgfrﬁ}ggt Cg}air%ggl?%gfon-%%\n—ﬂ, The prefix "N
al kyl cabanoyl " and "N, N-di al kyl car banoyl " neans a the

o " " t erein the R .
b R el SR et R QSR G BP ghetEnan
ap é¢fisied aboys. Framplea pirhalogispyyigyanns irhsle, bubsre nediniked @i, 2-

RS &Men i r. . cid
teinclggﬁﬁq herg&?k%g%ggkﬁgg?gﬁﬁgggggyﬁgBﬁﬁgﬁgroton.
Compounds of fornmula | exhibit tautonerism Tautoneric

THO PR URAISAlIGRB gfih Sds u8 HeWh RanSRh &-hatfhlkyl group, wherein haloalkyl is
i nterconvertabl e species. Prototropic tau?on%rs.resﬁ?t ,
24 fegthed AROVEi At sxpples efhalpalkibiogrenn ik jnclidmdatiare pytdingige i, 2.2,2-
tdflicltiagen. t wo atons. Tautoners generally exist in
equilibriumand attenpts to isolate an individua
tautoners usually produce a m xture whose chem cal and
The{psm cayloxy gropieras jueed hetiein roeansins@-ertl guiup Whereimiaxt! iirae defined
aBSRPRN A Rxy Hi’)ﬁ% BAYe thQ@BstRbted &%uﬁsﬁ&#d' W S0k Srore suitable
dependent on chem cal features wthin the no ecul'e.
syhstitugnis fgferably.iheasylying of Fraylpey P aeosogyslicuing, wherein the ring

cHBFRBES carbitCdion®s redGRY &) Kbedhy sech Rg1dsst. O{He?‘ggﬂn’;optionally substituted

Eedpninates ile; in ghenojs, t he eno
aryloxy" means the aryl or group may De substituted with one to three groups selected from the

group consisting of Cy.¢ alkyl, Cy. haloalkyl, Cs5 cycloalkyl, Cy.¢ alkoxy, Cy.¢ alkylthio, Cy.¢

alkylsulfinyl, Cy.6 sulfonyl, Cy.¢ haloalkoxy, Cy.¢ haloalkylthio, halogen, amino, alkylamino,
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predom nates. Common prototropic tautoners include
keto/enol (-C(=0-CH -'-- -C(-OH)=CH ), amde/imdic

W@e00d/ 0§54 =O) - NH - -C(-OH)=N-) and am di ne  PCT/EP2004/002736

(-C(=NR)-NH + -C(- NHR)=N-) tHuW oners. The latter two
are particularly conmmon in heteroaryl and heterocyclic
diAlkg smianchntih@cylr i&SE alkoxyoarboityl, carbemcoydifakykesrbambyl, N,N-
q[liﬁgtgrrggioclflg B 4 ant he conpounds. 30 Conpounds of

or%ﬁra YRR arE Basi ¢ can form pharmaceutical l'y
acceptable acid add| tion salts with inorganic acids
such as hydrohalic acids (e.g. hydrochloric acid and
Thederobthoterceryimiy gjoup” ssulsplhgraitmeans dn Orfictardacylagedug, wiregein heteroaryl
?Qsoée‘ﬁtﬂgc{ éb%v@ Gind het@rgﬁgltxgt% ofh Hﬁtercﬁgq%)w gg&p%xg 9@ﬁ1ﬁu‘t§§ﬁtuge or

tartari succi ni c
Sﬁlbmttfbwale puf or mlreequéa‘céesuasmwatsf Bramples, of bei¢rpayl gr@upamchlde but are
r@thfn’tt@d 1%52 ﬁ ﬂloxﬁﬁﬁf&%ﬁ%@?ﬂb ﬁ }dZ%félazolyloxy, 3-pyrazinyloxy,
p-tol uenesul foni ¢ acid,” and e I1ke). The te
and drRyEedYIay- used herei n means a conpound of the
i nvent! on or a salt, thereof, that further includes a

stoi chjonetrjc or non-stoi tiic unt. _of a
Bl BN Vi SO HIeOHEATE: PETRERS GUmBETQR vheren
R 2hygegal, @fradchéEsrmamelid labyl dopfatss 1 Bredatioh @dns ot ¥ gtivh§l group.
are volatile, non-toxic, and/or acceptable for
adm ni stration to hunmans in trace amounts. The term
TH&}tdﬁﬁtchoxﬁﬁrbdﬁ}aU ashsedhefeindaotes a raliapaiforhutd CEOGOR wherein R is,
anrﬁ] 4190, 9 hedsl%ylasdescﬂ)eeg that 5 further includes a
st ﬁeltrlc O ion St S éAtSiet ri ¢ amount of wat er
bound by non-coval ent internolecular forces. The term
I r . Aas u
TR T Ein oY B P ARR P SRR Byt Wy i
defined egein-hat cont ai ns spaces (e. g., channels) that
have a guest nolecule (e. g., a 10 sol vent or water)

trapped within. The term"wi |l d type" as used herein

Thefterps"apdbareic aqidy ay psed élergmrdatcrtew@ﬁal Pb&smala &sB{HE. wherein Aris
ﬁ%ﬁtﬁm& sulBERRINRE 0 sl HeRa b Mdvy, occurs in the

nor mal popul ati on which has not been exposed to

reverse transcriptase inhibitors. The term"w ld type
TIRMES' Qlliy[e@é\‘sa’é fubdati3 R deHstech died1it inddasr brefcBedsatuatéd18drocarbon

15 reverse transcri ase. e ess the.wild type
R et 20 B BB o IR B AT e e isated; Hfies of
aﬁi@l&e I?ﬁcﬁtalsiatlacbaae awmmlmdaammkma, athyidne) pref}336,68.-methyl-
he.term' 1r ed cteldlbstulgceptl bility" as used herein
8?%?”5 ltu(gy?arbe at Aty Fel d, or greater, change in
sensitivity of a particular viral isolate conpared to

’I‘heq%r%ne ‘ 1511&’1" E)ly "a?alﬁﬁé’bat 'ﬁ%ﬂ h?1¥> tcﬂﬁqﬁ# t!hg ratdch],eR K" r &}ﬁerel% ﬁ' is an aryl

Sane ex term "nucl eosi
ladudal ras défaed h@iemr g &' seemtalkahsmadmlais defined hereingnd the arylalkyl group

N@gdt il pu B (1 aﬁ{gleﬁﬁegaﬁhgsEg%?]%Oo?%ﬂ% taqﬁcﬁxb %%de, but are not
laottetdvtp,ﬂvmwﬂ thlvleihyl,r?}dg?élii}él@omﬂanscrl pt ase, the enzyrre
whi ch cat al yzes the conversi on of vi ral genomc H V-1
RNA into proviral- HV-1 pi cal sui tabl e
Rtwtpen h%l?lg%fdés Eﬁeéé%lélr??ém(ﬂ!@‘?)‘e gblatlveabtoentﬁa geiPdinge
Rty &Q%&ﬁfﬁg of tRY @ asioN@ndodhhgs FRIGA, l:lﬂ&’oeblbkﬁ@laﬁd iodo.

the zal ci .t abi ne avai |
%Ohﬂtc\%%agf%@ﬁaﬁﬂd SR a0l
under the ZERIT trademark.; |am vudine (3TC) 30
vai | apl.e. u ,,the PIVIRtr dena a
Pt BT ot e RS Bo AR5 DT SRRRR R s gibps defined
ldnein ZixAfRNs bf Algéamindsplfageincvde, boli 4od vy ditrlited to methylsulfinyl and iso-
bi 6( POW) - PMEA] avai | abl e under
éropﬁ ul‘rgn%.
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the PREVON tradenane; |obucavir (BMs-180194), a
nucl eosi de reverse transcriptase inhibitor disclosed

WO p0oERsABH68154 and EP- 0736533 and under devel opeeRP2004/002736

Bristol - Mers Squi bb; BCH 106%2, a reverse
transcriptase inhibitor (in the formof a racemc
m xture of BCH 10618 35 and BCH 10619) under

R ehaBIE I By B o Pt e S LRI i g

degibed MN¥eein. Ex&ilﬁllﬁ@&&ll@[hﬂumﬂsﬁiﬁmyﬁﬁamdlwbﬂf&m nddYimited @ AGHSIsulfonyl
aé}ﬁarn&ce kca s; beta-L-FD4 (also called beta-L-D4C
FoParREE"68Va- L-2', 3' -'dicl eoxy-5- fluoro-cytidene)
i censed by Yal e UnlverS|ty to Vion Pharnmaceutical s;
P tl U rl I2 4 P
s B R P2 R anc
R stespoettelyi and RPs gbg a7 ddingd @bolw cEresiwd atkdl growpsatigpbed to a nitrogen in
eP (ﬂ ﬂ‘?’&ﬁé& béhadesthe s%ﬂlg ok &iﬁ@fgﬁ’ts "I‘H@ teﬁﬁg%)moalkyl" "alkylaminoalkyl" and

deoxy- 2-fl uoro-

,9 &mm&ﬁw&'ws Wééﬂieﬁ@efeaw I\E&K%H&m aR Y (Fn-nenddaN €dl)n-

&@\éarv%fg wﬂeﬁeﬁm fsl 1Rb 898d R”shdn%ll holesidiBpRvered by the NIH
devel opnent by U."S. Bioscience Inc.. 5 The

term "non-nucl eosi de reverse transcri ptase |nh|b|tors

Z(‘he{?%? {"catﬁ%]alﬁ&ﬂ t&%@edﬂ@fe?i ﬁ:aﬂ@ f-lhe $ad1daprmmqt ) o8 bfeiﬁ)tﬁ N-hat
i_nhi bi activ 0 reverse transcriptase.
aHebarmod (i A RS a] Gefs A HrEH PONIBY HOSRR
@spattlvalyl vehetbdiBe Rt vd RYIgRAWNE ind&&nﬂmlgian@m defined herein.

del avi radi ne (BHAP, U 90152) avail abl e under the

RESCRI PTOR tradenane; efavirenz (DWVP-266) a
TrenzaX agnjogads- s adiied hasmandans (W) Seh R didcianprodiead Widnl ad acid
he 1) PNU- 142721, a
Iﬁﬁ%ﬁ'%mgﬁﬁegs%am 5§W3ﬁ¥3%§g%&;1549 (fornerly Shi onogi

# S-1153);

' L 4-

éorﬁé) g’(fsgif ?J}Lagfa‘i%}?ﬁgﬂ roldali ﬂn %%112&1%%?} g%ggpéamg ﬁ%hgda%f lﬁ)/&%r more
iperoonyentasq g)ecm(@rqupgopm tautome1s result from the migration of a covalently bonded

l%/llrcfg@ﬁ ﬂ@[ﬁ%eﬁ%&h%}o)a'to@ns( |Taﬁf€ﬁ1@1¥| b Exlefillyexikbin equilibrium and atterpts to

| met hyl) pyr|n1d|ned|one) and
1@%@ i W&“Pld@lt?(n?fma]@%@@f? a Befurs WhogsorbmicRiand physical
pi@gdrﬂeahﬂe\eeﬁslﬁéns GAtR 3 @fixtin otk goﬁ’@ds Th@posﬁloﬁ%@ R IfuilfhiRim is

term "protease . inhibitor” ere
JeRFIOBt 0B CaeTFal faErTes tB? % Foggx 'erﬁ%ywa%a&gﬁﬂﬂé&ldehydes

efna ketohts, @El@is&@bt}ﬂﬁél@rdé|t1%ﬁ¢éﬁﬁ€rn@f)re&¢rﬁ1ﬁiltemhﬂépﬁgihaioﬁb the enol form

cuyrsor I ra G
S T PP e R IR U ot G & e ED=CH-
)f &ﬂi’d@hﬂuﬂlela&ﬁQ@(EOHNHHW@no}HEN )RhO LR (HOENR)-NEF & -C(-

e oupnds, havi n e dorninetic str re .
R oaPay TS fo 8oBe B o e G P Gpeveiic
1P bndiie plasshaimbaition encgmp4skis Xl Ybdnaesic aids ofithe panandsi de
protease inhibitors e.g., VIRACEPT. 25 Typica

sui table PlIs include saquinavir available in hard ge
Capsuhdof tovthela Itwhichl abaResEn fotm premacesticalisl aacspisidé scidygldition

s%%%%l%%gsg%}gg%d g}r f qﬁ]?(ﬁé%ﬁﬁg Wc‘thk{r (S agﬂ%}{d ll;ydroblormc ac1d),

suhxhum;amd niifigkac8B@Y phesphdriziakid, amddl@rhheh@dmhmmm acids (e.g. with
z{rj [%Rancneﬁ cf E\ﬁ:\éﬂn{c a(ZAQu 2 301@%![41@29:&&3 nﬂﬁgﬁﬁd tszh‘l% lic ac1d citric
I RACEP anpr énavi r 4 t radenarne
W&nnp@mqs@léhqyw@@gépﬁﬂmnsw pic apidsing &w.hkex BI\/B 234475
originally 30 discovered by Novartis, Base

W b2 sb1a0e s QG- efbRdans Pblinbaid oﬁh@ﬁ%ﬂti@m @f @ﬁlt theleof that
di scovered by Du ant ; BNB 22623, (ﬁzape ptid

furibRs inchdges SRiphinm ts_e/ opstol WE’r%an@éfH‘i 5 solyent ous y non-
generation H V-1 PlI; ABT-378; AG 1549 an orally active
i m dazol e carbanate. O her antiviral agents include
hydroxyurea, ribavirin, 1L-2, 1L-12, pentafuside and

Yi ssum
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35 Project No. 11607. Hydroyurea (Droxia), a
ri bonucl eosi de tri phosphate reductase inhibitor, the

wepyngs4daivol ved in the activation of T-cells.PCTI/EP2004/002736

Hydr oxyurea was shown to have.g@; synergistic effect on
the activity of didanosine and has been studied wth
SdvalhtdhtBi@noldchlafolcSs. PreFet @S 6 eritdare Ablatile) nﬁh@oﬁaﬂﬂ&%&%ﬁable for
ggﬁeda EP-0176299, and Chiron U S. Pat. Nos.

BaEtion fofFanyin raGRIRE%s 085406 PCT/ EP2004/ 002736
-23 4 569, 790, 4,604,377, 4,748,234, 4,752,585, and

avai | abl e under.

e e RS e PE RS g

funtherdnobnleo steichiometnt nf sdnrsadi¢chdomatpormavecavatdr bognddy nandovalent

d h water; a dose of about 1 to about 20

lrl#erIPOIC&?ar\fﬁeaay sc is preferred; a dose of about 15

million 1 Uday, sc is nore preferred. I1L-12 is 5

ﬁ%estgﬂrrp%ﬁ%rétg mge%/ nﬁnﬁ% da%ggcé)rﬁp &lbf tﬁgingerﬁl%n 8r g%%e?éof in the
m cro

f@rrepfagerémlwgma tcgtéam%spmeefeegs @hﬂmn% Htaah% a@aest molecule (e. g., a

gopgntlc]&,atert?ﬂg edama@ﬂ amno acid synthetic peptide,
di scl osed in Pat. No. 5,464,933 and avail abl e

under the FUZE(]\I tradenane; pentafuside acts by
THte tiliGyfeti8d ©B8d Bdreihlirdferd td (e 1BV GRbs SEFRINRIHAIRGDssesses the dominant

Pent afu ide (3-100 / iven as cont.i nuous sc
FRPYES B Clavatwgfﬁhlyewwa %Bé%‘f‘ﬁi@o%wailw @%@W@ﬁ& beghepgsed to reverse
fins&iptaRe tdhMitdrs. The tﬁms1'wlld/t@pmtzdr@rtfaasohpn‘aﬁeaﬁzltsesmnmreﬁrohaa refers to the

%?%Feletfapgcglp ager;%%tgrlsco f é{l] g_jr 3?&6 t giof 1 qﬁ”@{?ﬁ ?%]élfni{cgd and deposited

. innied SwissPha dasbasnwitinan ddbdésitn hﬁuﬁbep?fﬂ%ﬁn Ri bavirin, 1-

.beta.-D-ribofuranosyl-1H 1, 2,4-tri azol e- 3-car boxani de

, s described in U S. Pat. No. 4,211,771. The term

Theerterin: 'Htdviced subveptehplity” @ised isenin feéreionbong a8 fadyor greater, change in
s%ﬁ%ﬂm{i’l ofa iarlﬁéllﬂ%a V]E]rglléiFkgatg §S‘B r ke&l&g [he:'sgnsftl?lﬁﬁ‘dpﬁgtgﬁ%g i wild type virus
m@hﬁﬁamatsxmnmlht@lrsamles especially the HAART triple

and quadrupl e conbi nati on therapies. Typi cal sui tabl e
known anti-H V-1 ther ap| es include, but are no

Therfprme @uelepsida prd wiclegtidomirsedrnysappdnbbi ey’ @&E”ﬁl"ws pieyl herein
Abank 8A3dosiaby 88 nuaéuuueslﬂnyaaawguwﬁe@&it@ﬁ hﬁﬁﬂmtftn@muwpofﬂw 1
NRTIs, one PI, a second and one NNRTI; and (il)

exeysq trangayiptasgathe epwelwfaﬂfgéa Y€8 (B $RCTFIPR ) mhsqn@w 1 RNA
BtoSproviMpHDR DRIA.t abl e HAART--nul tidrug 20 comnbi nation
therapies include: (a) triple conbination therapies

such as two NRTIs and one PlI; or (b) two NRTIs and one
TNHERL uitalsie NRT)s inghaddrzidol edinoAZiT) ataileble tiver tp RETROVER tradename;

P
% ﬁ%&flﬁ%{}??l) 8¥ar111eb&? 8%&%%? S@éﬁﬁ%ag?name ogalc:l}a ine g%ﬁ;)ravaﬂ%b% %mder the
HBID-tHafaine t stevadine @ Tiwvialatldnmdeixbe ZERHI teademadi; rativudime (3TC)

iﬂﬁz[b?en%t’dﬁlt tHeeE].s’ﬁ/%R Qr% elﬁmxxﬂe %Iafioag?l%gd@ﬂo&ﬁ rva%%}%b@ﬂ and

ere isin eranc ance i's
e ahig undpr, therBlA GEDI tradgmark; adedovil MEMRMS@%MQM@MG under

H%Q @Hﬁdomraﬁaﬁ}nteol'bﬁ@aﬁy GSVI\XS 38@19&'}) B Bﬁ@eosé@ %lﬂge i érfséljiptase inhibitor

t eau, fourt . one

@diﬂ @5 %155431&@ EH- 07%@3AMPIMPV®@WT%BflﬁplrMWrﬁ&lmbb
ﬁ@ﬁ[ 1@85235 he%l%e Qa{rﬁcﬁb‘ézﬁg 1r{hmitt81u(gihﬁgb' lE”ontnrM ?A\ f@@ﬁie'rﬁ%ke‘m Baitd10618
have I Ng I Ste el oW
%rfidiy - Oﬁlé’b‘BG?Wy?lﬁWW PeBioghem Bharpy sméFiegbing £ EEREIdicensed
RoBBMSr Davahiyaadral.8. ’at. Non§8ene398a€ under development by Triangle
1gert but Of(y arf)%Bxl A s
harmaceuticals; beta-L- (also called beta-L.-D4C and named beta-L-2', 3'-dicleoxy-5-
fluoro-cytidene) licensed by Yale University to Vion Pharmaceuticals; DAPD, the purine
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BOC20 Di -tert-butyl pyrocarbonate or boc anhydride Bn
benzyl WD 2004/ 085406 PCT/ EP2004/ 002736 -24- cbz or Z

whesapssase/car bonyl DAB CO di azabi cycl ooct ane DASIVEP2004/002736

di et hyl am nosul fur trifluoride22 DCE 1, 2-di chl or oet hane
5 DCM di chl or onet hane DEAD di et hyl azodi car boxyl ate
lchbsidke, {H)-Hera - mﬁ,y&am&d-bm&mbﬂmy)laaé @isclédeBM ERD656778 and licensed to

e ool Rt CRARET o) PRy o e by
Péniéfatamsylipdbding aparidigableppine-based reverse transcriptase inhibitor discovered by
e B P B O B G R o | i e

hydr ochl ori de Et OAC et hyl acetate 15 Et 20 di et hyl

T B e T R o AT Y

ww@ysld%@&tmh@éthe@%@ﬁmf fﬂVﬂrre‘resa@Iq@n@pyﬂase m
m nute(s) M mathyl . 25 MeCN acetonltrlle Ve CH

nmet hanol =~ MIBE C}/ t-butyl ether
Nepirabiifable @N&Tﬁ% la@u e aRisE B CpR) %V@ﬂabé%lwéers@e PBAMUNE

PMEhaheh HAIAVIa b O(RITAT, Qn@msz) a%aﬁb%aéiltﬁu Mc@ﬁrp’ﬁmrﬁ%&&me

O TR 2B oo A D8 S ndies e

SUSTIVA tradename; PNU-142721, a furopyridine-thio-pyrimide; AG-1549 (formerly Shionogi
# S-1153); 5-(3,5-dichlorophenyl)-thio-4-isopropyl-1-(4-pyridyl)methyl-1H-imidazol-2-
ylmethyl carbonate disclosed in WO 96/10019; MKC-442 (1-(ethoxy-methyl)-5-(1-methylethyl)-
6-(phenylmethyl)-(2,4(1H,3H)-pyrimidinedione); and (+)—ca1an01ide A (NSC-675451) and B,
coumarin derivatives disclosed in U.S. Pat. No. 5,489,697

The term "protease inhibitor" ("PI") as used herein means inhibitors of the HIV-1 protease, an
enzyme required for the proteolytic cleavage of viral polyprotein precursors (e.g., viral GAG and
GAG Pol polyproteins), into the individual functional proteins found in infectious HIV-1. HIV
protease inhibitors include compounds having a peptidomimetic structﬁre, high molecular weight
(7600 daltons) and substantial peptide character, e.g. CRIXIVAN as well as nonpeptide protease
inhibitors e.g., VIRACEPT.

Typical suitable PIs include saquinavir available in hard gel capsules under the INVIRASE
tradename and as soft gel capsules under the FORTOVASE tradename; ritonavir (ABT-538)
available under the NORVIR tradename; indinavir (MK-639) available under the CRIXIVAN
tradename; nelfnavir (AG-1343) available under the VIRACEPT; amprenavir (141W94),
tradename AGENERASE, a non-peptide protease inhibitor; lasinavir (BMS-234475; originally
discovered by Novartis, Basel, Switzerland (CGP-61755); DMP-450, a cyclic urea discovered by
Dupont; BMS-2322623, an azapeptide under development by Bristol-Myers Squibb, as a 2nd-
generation HIV-1 PI; ABT-378; AG-1549 an orally active imidazole carbamate.

Other antiviral agénts include hydfoxyurea, ribavirin, IL-2, IL-12, pentafuside and Yissum
Project No. 11607. Hydroyurea (ljroxia), a ribonucleoside triphosphate reductase inhibitor, the
enzyme involved in the activation of T-cells. Hydroxyurea was shown to have a synergistic
effect on the activity of didanosine and has been studied with stavudine. IL.-2 is disclosed in
Ajinomoto EP-0142268, Takeda EP-0176299, and Chiron U.S. Pat. Nos. RE 33,653, 4,530,787,
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Tf triflate CF3SO2- TFA trifluoroacetic acid THE
t etrahydr of uran WO 2004/ 085406 PCT/ EP2004/ 002736 -25

W ba@4n88406 | ayer chromat ography TMHD PCT/EP2004/002736

2,2,6, 6-tetramet hyl hept ane- 2, 633li one TsOH.
p-tol uenesul foni c acid nonohydrate 5 EXAMPLES OF
AR OONLSHA9a] rmmszsmm TRPEE20NE AN, VB!, GNP MANEe Wdehihe

OB eRerinl o B SeuPieaiy d@mﬁxﬁuwpﬁg% n

afiministrZ0Rb uﬁmdecR{ﬁstlt&mnphd diheiloh Wlth%tmta dosd (ﬁdtbeut)llto gout 20 million

{7 S el S ctindd s ol PG sed P Rer Hdnfe
disudosERbini WOQ@‘BS I ahd i asaileblt nt uded obabphit ®F mhaedmmhg/;uy td@bout 10

=1, ggmggj/&% DY:s gr%gcﬂgr : ﬁ&&iﬂ@gﬁmg@ g)zBi‘M‘%@ Aﬁinﬁggig Q%n%e%c
pepde distlestt yn UkﬁeBart No brid4.033 indriviglableRnd¢r R IBIAEONtradename;
%ma%&s ct%y ﬂhu% ngﬂfkﬁ For HEYAT ka@get %ﬂﬁ%ssoﬁé@gfw&s(a Ab6 mg/day)

provi to” ena ose skill e art
i Isvan h3/a confRraus soapiysign ar lpﬁctmna@aeﬂ@éwh efapjreag apet 2 PT's to HIV-1

I%cﬁi{i%‘ bAtRBes r%%r}sthq%ﬂe Ek%bnba%oﬁ Qféﬁbgiefs@gf 1@@ rﬂg/dmytig pR€ferred.

scope _of i nventi on,

Vish Proset Ve 1&%7  SpFhete POkt ‘%ﬁéedt%éh%%ilV 1 yaf Hrsgfem Ribavirin, 1-

BeRED Rbofut MBsyNINENEA-B 46183 4sBAxAriidd, N EsdNDRd iInQAB i M NoS4,211,771.
based on AUT Mv.4.0, a Beilsteinlnstitute

conmput eri zed system for the generation of |UPAC
BheStb@irahii GIINONBaapyeaslie@d herdialheanslang anti- 8N drug found useful for

586 BV e By SO el e e T g cog o fgepies.cspecaly
thp ﬂtﬁlﬁ gnpta: aing q%rqp&%nmdﬁinhnﬁoﬁ theapiedh l'psica swtatie $hgredngigHIV-1
&xrr%les 1n81u<lf?e ﬁ}étea?e 1(02 ilréntgci t‘o?ff@tg%rp%%%g%?ﬁbég%glggs&ﬂ & (i) at least three

ROTIEPL 00K# G278 Grom (96 NRABS, eng Pl Mpsepad Plogrd operd¥NRTE and (i) at least

Odﬂﬁt}ﬁve%%%s relfe ad2 Ifr!r)\]ln One? %&?FBR( Y['ir;;fé?ﬂzsﬁ dble I%/Z.zQR ——ﬂ'luftldrug

enitgnagomdieippigxipcludg?2'  1-2 NH benzyl ) - 2H pyri dazi n-
(292 33) Me | O3-one | ON,, NH 6-[3-(4-Chloro-.3121

ﬁ)henoxy) benzyl]-2H (312.75) . pyridazin-3-one
(a) triple combination theraples such as two NRTIs and oné PI; or (b) two NRTIs and one

NNRTT; and (c¢) quadruple combination therapies such as two NRTTs, one PI and a second PI or
one NNRTL. In treatment of naive' patients, it is preferred to start anti-HIV-1 treatment with the
triple combination therapy; the use of two NRTIs and one PI is preferred unless there is
intolerance to PIs. Drug compliance is essential. The CD4.sup.+ and HIV-1-RNA plasma levels
should be monitored every 3-6 months. Should viral load plateau, a fourth drug, e.g., one Pl or
one NNRTI could be added.

ABBREVIATIONS
The following abbreviations are used throughout this application and they have the meaning
listed below: '
AIBN azo-bis-isobutyrylnitrile
atm atmospheres
BBN or 9-BBN 9-borabicyclo[3.3.1]nonane
Boc tert-butoxycarbonyl
BOC,0 Di-tert-butyl pyrocarbonate or boc anhydride

Bn benzyl
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ad O CL\OG6-[3-(3-Chloro- 3121 1-4\ "NH
phenoxy) - benzyl ] -2H (312.75) pyridazin-3-one M O N%

W®2(0340884T0| y| oXy- 2921 -5 1 \ NH

benzyl)-2H pyridazin- (292.33)24-3-one 1

6-[ 3-(2-Chl oro-

b3 b2Z275)
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6- [ 3- (4- Chl oro- 327 EXAE@LESOFG@MB@ENDSV) 4- net hyl -

326. 78 b 1 ]-2H [
U SLIOR PN RSO ANSO T s FoB Tt B phRpovidepip the
Tahids I, Harfst WU Cabted ddpin® naw compounds wherein X' is OR® and R is optionally

substituted aryl or heteroaryl encompassed by the present invention. Table II depicts new

compounds wherein X" is other than OR® and R? is optionally substituted aryl or heteroaryl
encompassed by the present invention.Table III depicts COX-2 inhibitors wherein X1 is -C(=0)-

* which have now, unexpectedly, been found to inhibit RT (EP 810218; D. A. Allen et al.). These

examples and preparations are provided to enable those skilled in the art to more clearly
understand and to practice the present invention. They should not be considered as limiting the

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

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a
Beilstein Institute computerized system for the generation of IUPAC systematic nomenclature.
Table 1 contains representative examples of [3-phenoxybenzyl]pyridazinones. References in the
application to compounds in the tables are designated by the table number followed by adash -

and the compound number (e.g., I-100)
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F 0 0
Br 6-[7-(3,5-Dibromo- 477
1-142 o N phenoxy)-benzofuran- 476.1)
Z “NH 5-ylmethyl]-2H-
A pyridazin-3-one 183.9-185.3
Br 0 0
Cl o N 6-[7-(3,5-Dichloro- 389
1-143 Z “NH  phenoxy)-2,3-dihydro- (389.2)
A benzofuran-5- “
0 O  ylmethyl]-2H- 216.5-218.8
Q1 pyridazin-3-one
0 N. 6-(7-Phenoxy-2,3- 321
1-144 Z 'NH dihydro-benzofuran-5- (320.4)
A ylmethyl)-2H-
0 (0 pyridazin-3-one 133.7-135.8
s : . 4-[5-(6-Oxo0-1,6~ 3422
1-145 /N NH dihydro-pyridazin-3- (343.3)
N 0 ylmethyl)-benzofuran-
NC Q 7-yloxy]-benzonitrile 174-175
6-[7-(3,5-Dimethyl- 347
I-146 phenoxy)-benzofuran- (346.4)

5-ylmethyl]-2H-
pyridazin-3-one 56-60




CN Me isophthalonitrile r 6-[3-(2-Bronp-5- 445 1-136
0lVH chl or o- phenoxy) -4- (444.09) chloro-2-fluoro d O
wheapsue@H pyri dazin- G 3-one 5-[2-Chl or o- SPCBEP2004/002736

363 1-137 NC, O ~v.N, 1, 6-di#ydro-pyridazin-
(362.78) 3-ylnmethyl)-phenoxy]l- d O isophthalonitrile

CN WD 2004/ 085406 PCT/ EP20&hl¢ D02736  -42 Tabl e |

[MtH + cpd (mw) # Structure Nane np O N% IM+H]*
cpd-[7-(4-Chloro- 352 1-138 NH phenoxy) - benzof ur an{mw)
#(352.7) 5-ylSmettiwgl ] -2H A O O pyri tamen- 3- one 205- 210

ad oi- 6-[7-(3,5-Dich|oro- 386 1-139 NH mp

387.2) Isbeloming! | -2H 0 G44
IOl © 6- JifydrSpeitlaginG- 3521 (343.3)

RO X7 20 an- {lmdiylPbenzofiydnret hyl ] - 2H
0 O pyrli da® n-B-one F 6-[7- (3, Bylk{llbenronitriB55  1711e+171Q
N% phetdky) Benzof uran- (354.3) NH 5-ylnethyl]-2H
pyri dazi n- 3-one 213. 4-215.5 F O O Br

6-[7-% /ND| 47}1 - 142 Qpbgsexsyle-denzof ur an-
1-148476. 1) ylm 1,6-dihydro-pyridazin- (338.76)
3-ylmethyl)-phenoxy]-

pyridine-2-carbonitrile

4-Chloro-2-[2-chloro- 372

N ,
1-149 o NG 5-(6-0x0-1,6-dihydro- (372.2)
m{ pyridazin-3-ylmethyl)-
cl N o) phenoxy]-benzonitrile 228.0-229.6
1

6-[3-(3-Bromo- 411
1-150 Br OMH phenoxy)-4-chloro-2- (409.6)
\©/ fluoro-benzyl]-2H-
q X 0 pyridazin-3-one

4-Chloro-2-[6-chloro- 390

N F
I-151 o < 2-fluoro-3-(6-oxo-1,6- (390.2)
m dihydro-pyridazin-3-
Cl N0 ylmethyl)-phenoxy]-
1

benzonitrile
2-[6-Chloro-2-fluoro- 381

N F
I-152 oml 3-(6-0x0-1,6-dihydro- (380.77)
pyridazin-3-ylmethyl)-
c N0 phenoxy]-
CN

terephthalonitrile
3-[6-Chloro-2-fluoro- 374
I-153 F 0 Mg 3-(6-0x0-1,6-dihydro- (373.75)
N pyridazin-3-ylmethyl)-
cl 0 phenoxy]-5-fluoro-
CN benzonitrile
N 4-Chloro-2-[2-chloro- 386
I-154 0 N« 5-(5-methyl-6-oxo-  (386.2)
é( Zonm 1,6-dihydro-pyridazin-

3-ylmethyl)-phenoxy]- 215.1-215.9
benzonitrile

6-(4-Chloro-2-fluoro- 345.16
3-phenoxy-benzyl)-4- (344.78)
methyl-2H-pyridazin-

3-one

I-155




~""ON HI O pyridazin-3-one 183.9-185.3 Br Od 6-[7
-(3,5-Dichloro- 389 1-143 | Oi ~NH

WEb@nosighe 2, 3- di hydro- (389.2) benzofuran-5 OPCI/EP2004/002736
yl methyl ]-2H 216.5-218.8 d-gyridazin-3-one O Oi-
© 6-(7-Phenoxy-2,3- 321 |-144 H di hydro-benzof uran- 5-

(320 4) yrnethyl)-ZH O @ywr i dazi n-3-one 133.7-135.8

V0 4-[5-(6-x0-1,6- 3422 I-145 IT~"N [M+H]*
Cddl hydro- pyridazin-3- (343.3) |1 L-LO NCJ O (mw)

7 yl oxy] - benzgpitei | € 174-175 Me O Galndé- (3, 5- D et hyl -
347 1-146 1 \ | 9N\H phenoxy) - benzof uran- (346.4) mp

S—ytTethyt =21 F O PyT T 0aZl - 36 plChsR-20,5- V& ME)97
I- 15%004/ 8185406 S’CT EP200 / 002736 dlclﬂgro- MO%{)LZ [ NeH§7) cpd
! PNideddo-Benzy1R4l 5- (6- Oxo- 1, 6-

344 |-1 lo di
yl met hyl) behzof ur an

- Pyri Q&g i/lmfﬁ%yrfdaﬂﬁ- 3) O
CN NC o O\ 6- [ 2-

-yl oxy] - hgﬁbzonl ril 171.0-173.1
I(ggg g6§ Z’I]Iuoro— %88

1, 6 di_hydr o- dazi n-
153y mnrl d| ne: gdgg 9&1%{1{21{ SO
4- ChI or lf X0 1y 6-di hydr o-
(372.2) r{ dazi ny’3-9 th ey T)-pretony]-
y oro-benzonitrile
NC 0 )\J‘NH 3-[2-Chloro-5-(5- 381
I-158 U , dimethylamino-6-oxo- (380.84)
Ct N0 1,6-dihydro-pyridazin-
NMe 3-ylmethyl) -
' z phenoxyl-benzonitrile
1 6-[3-(5-Bromo-2- 445
I-159 o) . chloro-phenoxy)-4- (444.09)
& chloro-2-fluoro-
a N0 benzyl]-2H-pyridazin-
Br 3-one
¥ 6-(4-Bromo-2-fluoro-
I-160 0 NS 3-phenoxy-benzyl)-  375(375.2)
@ NH 2H-pyridazin-3-one
Br X o
F 6-[4-Bromo-3-(3- 455
I-161 Br o NS bromo-phenoxy)-2-  (454.10)
\©/ NH fluoro-benzyl]-2H-
Br N0 pyridazin-3-one
1 4-Chloro-3-[6-chloro- 390
1-162 0o - 2-fluoro-3-(6-0x0-1,6- 390.20
@ dihydro-pyridazin-3-
1 X0 ylmethyl)-phenoxy]-
CN benzonitrile
N 4-Bromo-2-[2-chloro- 418
I-163 0 Ne 5-(6-0x0-1,6-dihydro- 416.66
,NH pyridazin-3-ylmethyl)-
fol} X0 phenoxy]-benzonitrile
Br
3-[6-Chloro-2-fluoro- 370
1-164 NC o) AN 3-(5-methyl-6-o0xo- (369.79)
\©/ NH 1,6-dihydro-pyridazin-
Cl N0 3-ylmethyl)-phenoxy]-

Me benzonitrile



Cl O phenoxy]-benzonitrile 228.0-229.6 1

6-[3-(3-Bronp- 411 phenoxy)-4-chloro-2- (409.6)
wa20308806 0 ' NEU ) 6~f fluoro-benzyl]-2H Cl1 oPCT/EP2004/002736

pyri dazin-3-one N F 4-Chl oro--25[-6-chl oro- 390 1-151 o

) 6% k N% 2-fl uoro-3-(6-0x0-1,6- (390.2) NH

di hydro- pyridazin-3- Cl oraletet hyl ) - phenoxy]|

benzonitrilTe N F 2-T6-Chloro-2-fluoro- 381 1-1hd+15*0
cpd vV, 3-(6-o0x0-1,6-di hydro- (380.77) | rNEH (mw)
# pyridazin- 3- gha@iBYyl ) - ks a Ao ks onphenoxy] CN
terephthalonitrile 3-[6-Chloro-2-fluoro- 374 1-1h3 F

TP, 0 Ndy NEH 3-(0-0X0- I, 6- 01 YBfotho A-Plhiche) 482 )
Cl o phe@oxsthy1s-ddolior @430

benzon 0- 2- [ 2-1Gé ki@ &o-pF8fazinl - 154 0 )~
=V, 5 #6- ORp<N¢ 386. 2)3-yiMethyl)-phenoxy]-
1, 6-di hygro-pyridazih Cl 0 3-\Wehamhiiile) - phenoxy] -

215.1-215.9 O Me behzonitrile F
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CN

1-167

1-168

I-169

I-170
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net hyl l@l

0 3- ondimygdo- )ﬁ%’é' 7 085406
h 4 Fabl e Iylxﬁgiﬁig’emx&
terepht

onitrile

3-[2-Bromo-5-(6-0x0- 382
1,6-dihydro-pyridazin- (382.22)
3-ylmethyl)-phenoxy]-
benzonitrile

2-[2-Chloro-5-(6-0x0- 363
1,6-dihydro-pyridazin- (362.78)
3-ylmethyl)-phenoxy]-
terephthalonitrile

6-[4-Bromo-3-(2- 405
chloro-phenoxy)- (405.68)
benzyl]-4-methyl-2H-
pyridazin-3-one foam

3-[6-Bromo-2-fluoro- 418
3-(6-0x0-1,6-dihydro- (418.20)
pyridazin-3-ylmethyl)-
phenoxy]-5-fluoro-.
benzonitrile
2-Chloro-4-[2-methyl- 352
5-(6-0x0-1,6-dihydro- (351.80)
pyridazin-3-ylmethyl)-
phenoxy]-benzonitrile 184.0-184.8

5-[6-Chloro-2-fluoro- 395
3-(5-methyl-6-oxo- (394.80)
1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]- 230.1-231.9
isophthalonitrile

5-[6-Chloro-2-fluoro- 381
3-(6-0x0-1,6-dihydro- (380.77)
pyridazin-3-ylmethyl)-

phenoxy]l-

isophthalonitrile
2-Chloro-6-[2-chloro- 372
5-(6-0x0-1,6-dihydro- (372.21)
pyridazin-3-ylmethyl)-
phenoxy]-benzonitrile 213.9-215.5

185.2-186.7



cpd (mw)

# Structure Name np 6-[4-Chloro-3-(3, 5-

414.97 1-156 A oNH di chl or o- phenoxy)-2- (413.67)

wo bavsngs4benzyl ] -4- C A o net hyl - 2H pyri dazi n BUT/KR2004/002736
3-one 3-[6-Chloro-2-fluoro- -3®8 1-157 F o ONY\H
3- (5-net hyl - 6- oxo- (387.78) 1,6-di hydro-pyridazin-_d

O 3-yl net hyl) - phenoxy] -

CNbMH 5-fl uoro-benzonitrile NC

jaj)0"™" O 3-T2-Chloro-5-(5- 381 1-158 [M+H]*

cpdi met hyl am no- 6- oxo- (380. 84)

CO (mw)

#1 6- di hydr o- gyndtel®@zi n- NMVe 3-yl met hijkme a
phenoxy] - benzonitrile 6-[3-(5-Bronp-2- 445 1-15%®ONH

TNl OT 0- PNE@NoXy) - 4- (444 09) CHI_ORIBrod6-12-4106r8- 386 O

1-17§en2yd:
-160 N ph

2H- pyri A
1-161 Br 0~ ' 11,

Br_ 3- one&s-f5-Methyl-656:@00- 238d.24pr 0-
nZ ) - 37 3ih9drd)pyridazin-

Bp O F LHylhdthBhphenodyl- 320458319
. PNNH br ontephgiieitey) - 2-  (454. 10)

f1 uoro- t}ﬁgzyl ] - 2H Br O pyri dq}-zbﬂlol% Q[ﬁchloro- 366
0 hl

I—17§: Chl or

di hydr O
benzonlt

§&:

390  1- 15 6oxo-
6NH390. 201I th & riflazin-
AN yl metd Lﬂet wheneok) - 20N2-202.3
go- 2- [ 2- Cﬂéﬂfnﬁrﬂe 18 1-163 O | ~NH

l\(|365 .82)

5-(6- ‘”‘C’solm6 di hydro- 416.66 ¢4 chioro3-(2- 391

o @m
a NN

NHCOMe
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HNSO,Me
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NO,
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N
I-181 éro N
a "o

CN
1182 0 Nexg
a Y o
CN Me

cl 0 N
we SO
¥,C (o

1 (
1-184 0 P -
cl Yo

CN Me

methanesulfonyl- (390.85)
phenoxy)-benzyl]-2H-

pyridazin-3-one

N-{2-[2-Chloro-5-(6- 370

ox0-1,6-dihydro- (369.81)
pyridazin-3-ylmethyl)-
phenoxy]-phenyl}- 190.0-190.4

acetamide
N-{2-[2-Chloro-5-(6- 406
ox0-1,6-dihydro- (405.86)
pyridazin-3-ylmethyl)-
phenoxy]-phenyl }-
methanesulfonamide
6-[4-Chloro-3-(2- 358
nitro-phenoxy)- (357.76)
benzyl]-2H-pyridazin-

3-one

2-[2-Chloro-5-(6-0xo- 338
1,6-dihydro-pyridazin- (337.77)
3-ylmethyl)-phenoxy]-
benzonitrile

2-[2-Chloro-5-(5-
methyl-6-
ox0-1,6-dihydro-
pyridazin-3-ylmethyl)-
phenoxy]-
terephthalonitrile
6-[3-(3-Chloro-
phenoxy)-4-
trifluoromethyl-
benzyl]-2H-pyridazin-
3-one
4-Chloro-3-[6-chloro- 403
2-fluoro-3-(5-methyl- (404.23)
6-0x0-1,6-dihydro-
pyridazin-3-ylmethyl)- 225.9-228.9
phenoxy]-benzonitrile

173.0-174.5

(394.80)

(380.76)



Ik pyridazin-3 -ylnethyl) Cl1 o phenoxy]-benzonitrile

Br 3-[6-Chloro-2-fluoro- 370 1-164 NC, o, NH
w@2q03/088avdyl - 6- oxo- (369.79) 1, 6-di hydro- pyr i BEEP200H/002736

o 3-yl nmethyl)-phenoxy]- Me berZonitrile WO 2004/ 085406
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cpdl, 6- di hydr o- pyri dazi n- Cl1 3-yl net hyl)-phenoxy] Br (uiw)me
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1-188- y| met Byl Ol 0 ter ghhidig)-onhlbiro- | e (36331
6-[4-B D- 3 M- 169 enHN-2H-phidario- phenoxy) -
(405. 68 Ny ASpret hyI -RédeBronPopyd witha 24411-24Dhe

foam Me hydrochloric acid
4-Chloro-2-[2-chloro- 352

N
I-187 0 Ne 5-(6-0x0-1,6-dihydro- (351.80)
m{ pyridazin-3-ylmethyl)-
Me N0 phenoxy]-benzonitrile 205.9-208.9
Cl
3-Fluoro-5-[2-fluoro- 354
1-188 F 0 . 6-methyl-3-(6-0xo0- (353.33)
MH 1,6-dihydro-pyridazin-
Me X0 3-ylmethyl)-phenoxy]- 170.1-172.0
CN

benzonitrile

4-[6-Chloro-2-fluoro- 356
I-189 0 . 3-(6-oxo0-1,6-dihydro- 355.76
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CN
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ylmethyl)-phenoxy]-
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1-194 .0 Ne " 1,6-dihydro-pyridazin- (405.77
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3-(6-0x0-1, 6-di hydro- (418.20) \ N
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benzyl)-2H-pyridazin-
3-one
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3-[6-Bromo-2-fluoro- 402
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190.0-190. 4 acetam de HNG@RAVE N-{2-]2-Chl oro-5-(6-

406 1-179 , o ~",NH oxo-1, 6-di hydro- (405. 86) [M+H]*
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phthalonitrile
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CN benzonitrile
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CN benzonitrile
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WO 2004/ 085406 PCT/ EP2004/ 002736 -47 Table | [MH] +

cpd (mv) # Structure Name np Cl1, O,N NH
W®2(403/0830Chl oro | - 185 phenoxy)-4- (394.78) F3BCTIEP2004/002736

trifluoromethyl Me benzyl] - 4-mst-hyl -

pyridazin-3-one NH2 Cull 6-[3-(2-Am no- 328 1-186 , O

~V, NH phenoXy) - 4-ChT or o- Tadhdl 23)

benzyl'T-ZHpyridazin- 6 & 3-one; conpound W th pvir*
cp40. 1-242.7 hydrochloric acid N 4-Chloro-2-[2- ch{@ﬁ@)-

#352 1-187 OgiudH (351.80) \ (, NaiH

pyridazin-3-yl methyl) Me O phenoxy] -benzonitrile mp

—20579208 9 CI3-Fruoro- 5- | Z2-3- @@ﬁlgro_g%m_lgzyga F 1.4

1219+ Ny (353.3 oxo( 6 NihiHo- (]369 79)

1, 6-di .eNOS yﬁg
170.1-1 nze L j:blngyt 2- flooaons
356 1-18d , b ~N 3- (6- oxo 1 6- g;,h;&ﬁgm- 5.76 NH
pyri dazi |M°3 yl et hyl )- NC Cl O henoxy -benzonitrile

NC O 5-[ 6- Chl or 2-fl uor o- ‘ - uoro- 384

213 (6N§ 2842. 36 v -lﬁgsﬁlllkl*q H?aﬁ (383.81)
pyri daz -yI \ pheno ri.
NC / O 3Y2¢cietyl - 5-p- ®B32 1 LRt 985 b 5
met hyl - 6Mxo- 1, 6- 331088 Me O BFHYGFG*PiFidazi n- 3-

1 4-Chloro-3-{2-fluoro- 370
1216 0 < 6-methyl-3-(6-o0xo- (369.79)
/N_ NH 1,6-dihydro-pyridazin-
Me X0 3-ylmethyl)-phenoxy]- 195.8-197.7
CN benzonitrile
e A 3-[2-Fluoro-6-methyl- 350
1217 8] Ne 3-(6-ox0-1,6-dihydro- (349.37)
NH pyridazin-3-ylmethyl)-
Me XX phenoxy]-4-methyl-  202.8-204.1
CN benzonitrile
: e 3-[2-Fluoro-6-methyl- 364
1-218 0] . 3-(5-methyl-6-oxo0- (363.39)
<4 NH 1,6-dihydro-pyridazin-
Me N0 3-ylmethyl)-phenoxy]- 204-205.5
CN Me 4-methyl-benzonitrile
1 : 4-Chloro-3-[2-fluoro- 384
1-219 0 . 6-methyl-3-(5-methyl- (383.81)
2 Nu 6-0x0-1,6-dihydro-
Me N0 pyridazin-3-ylmethyl)- 241.9-247.4
CN ‘Me phenoxy]-benzonitrile
3-[5-(6-0%0-1,6- 372

1220 NC O X/N~Nﬂ dihydro-pyridazin-3- (371.32)
F.C X 0 trifluoromethyl- foam

phenoxy]-benzonitrile
3-[6-Bromo-3-(5- 477
dimethylamino-6-oxo- (477.72)
1,6-dihydro-pyridazin-
3-ylmethyl)- 2-fluoro- 249.2-251.3
phenoxy]-4-chloro-

benzonitrile

= 6-[4-Chloro-2-fluoro-
1-222 HN o ‘ N 3-(1H-indol-4-yloxy)- (369.79)
NH benzyl]-2H-pyridazin-

1-221

\ 3-one



"Me yl net hyl ) - phenoxy] - benzonitrile F
3-[6-Bronp-2-fluoro- 414 1-192 NC/ 0): 1

w@nB30¢Beeet hyl - 6- oxo- (414.24) \ | / \ NH  PCT/EP2004/002736
1, 6-di hydro-pyridazin Br O 3-y3Inret hyl ) - phenoxy] - Me
benzonitrile F 3-[2,3-Di bronp-6- 480 1-193 NC O

fTuoro-5-(6-0x0-1, 6- (479abld) NH di hydro-pyri dazi n-3

Br O ylnethyl)-phenoxy]- Me benzonitrile CF3 [M-+H]
cp@- [ 2- Chl or 0- 5- (6- oxo- 406 1-194. ON-NH (mw)

#1 6- di hydr o- pyaét@d@azi n- (405.77 \ | Name \ :
3-yl net hyl) - phenoxy] Cl1 4-trifluoronmethyl- 195-196m8

CN-DENZQMi LT11 € WO 20047 U854UGs (X ChERAIHG 05788 - 48
1osBabl e JMH] + cpd (my # Sty tﬂéﬁﬁ-sum) nn39sfsz>
3-[2-1 \ R /N Sy 1- 19[5; -4-@3 yNti—]:
(6- oxo- 3 -34) pyridazin-3-one 194.5-196.3
pyri dazi 00 phenoxy] - benzonitrile
139.2-144.9 F3[2 FMgor o- 6- net hyl - 349 1-196 NC O
"0'ON. 3-(5-net - 6- 0x0-  ( 3493-8%joro-5-[d-ethyl/2-\38HH
1-27k, 6- didaydeo-pyrJ nNE O 3- yiluses-BY6-bx@henoxp$s.e1)
175.0-1 i O | e @hjdo-pRidalina o 1-197 , O

IRK OO0 OX YR ( 380ylbthyl)phérfokyier omet hyl -
F3C 0 bengzy -2H- pyri dazi n 3- oemzonirile3- ( 4- Chl or o-
3-[2-Fluoro-6-methyl- 350
1-225 NC 0 N 3-(6-0x0-1,6-dihydro- (349.37)
NH pyridazin-3-ylmethyl)-
Q;Ie X0 phenoxy]-5-methyl-  180.1-181.9
Me benzonitrile

6-[4-Chloro-2-fluoro- 396

1-226 3-(quinolin-8-yloxy)- (395.82)
benzyl]-4-methyl-2H-
pyridazin-3-one 239.7-242
WO~ 6-[4-Chloro-2-fluoro- 412
1-227 z i\l F 3-(1-oxy-quinolin-8- (411.82)
X 0 Ne yloxy)-benzyl]-4-
NH methyl-2H-pyridazin- 118-120.9
Cl N o) 3-one
Me
O,Me 6-[3-(5-Bromo-2- 469
1-228 0 N methanesulfonyl- (469.74)
m}l phenoxy)-4-chloro-
al X0 benzyl]-2H-pyridazin- 242.0-243.8
Br 3-one
v
0,Me B 3-[2-Chloro-5-(6-oxo- 416
1-229 o) Ne 1,6-dihydro-pyridazin- (415.86)
m 3-ylmethyl)-phenoxy]-
Cl XN 4-methanesulfonyl-  258.3-259.5
CN benzonitrile ,
3-[6-Bromo-2-fluoro- 448
1-230 NC 0 N. 3-(5-methyl-6-oxo-  (448.68)
NH 1,6-dihydro-pyridazin-
Br N0 3-ylmethyl)-phenoxy]- 155-158.5
Cl Me 5-chloro-benzonitrile
3-[6-Bromo-2-fluoro- 434
1231 NC 0 Ne 3-(6-0x0-1,6-dihydro- (434.65)
NH pyridazin-3-ylmethyl)-
Br X0 phenoxy]-5-chloro-  197.8-199.4

al benzonitrile



[-198 / O~NH phenoxy)-4- (380.76) \ )()""%

trifluoronmethyl- C F3C 0 benzyl]-2H pyridazin- 3-one
wW@ROMbBBOE 3- Phenoxy-4 1-199 trifl uoromet hyl - (BABEBD)4/002736

F3C 0 benzyl)-2H pyridazi n- 3-3he

3-[6-Bromp-2-fluoro- 402 1-200 pr 0 |1k ONYNH

3- (6-0x0-1, 6-di hydro- (400a2d) pyridazin-3-yl nmethyl)-

Br O phenoxy]-benzonitrile CN 4-Methyl-6-(3- 1-200m"
cpdV. NH phenoxy-4- (360.34) trifluoronethyl F3C O (mw)
#benzyl ) - 2H pgracdazi n- Me 3-one NH 6Npde(4- Chloro |1-202

\ \ phenoxy)-4- (394.78) d F C O trifluoronmethylmpe

Ve benzyl [-4-nmerhyl - 2R pyri daz Chiogr-9Pefludro- 384
1-233- [ 2:NBL0nR- So( 6 |ING 1- 203 OnfethyMA(5-methyl- (383.81)
1,6-dih H16. 660-02-y,b-akiyhgl ) - phenoxy]
Br 0 4- %6 196py8:d4993 imdBy151202.5.206.2
2 1- 20gheRoxdNbnzonitrile

1 6- d|h df o- pyrlda2|n- (351. 80 | met hyl ) - phena
12II\/E ~Ofx@ O~ : osﬁﬁnzonltri eﬁ¥%§W9 191 0 C§;Q¢%
3004/ 08540} 00}/ 002736 fn yl Te | [MH]

(my) Q -0 pyr1daz1n—3 one 116.4-117.7
= 6-[4-Chloro-2-fluoro- 383
I-234 HN, 0 N 3-(1H-indol-4-yloxy)- (383.81)
NH benzyl]-4-methyl-2H-
Cl N0 pyridazin-3-one 255.6-257.6
Me

6-[4-Chloro-2-fluoro- 383

H
1235 7N 3-(1H-indol-7-yloxy)- (383.81)
o A benzyl]-4-methyl-2H-
. pyridazin-3-one 201.7-203.7
Cl 0

Me

3-Chloro-5-[6-chloro- 391

1-236 NC 0 NS 2-fluoro-3-(6-0x0-1,6- (390.20)
NH dihydro-pyridazin-3-
1 X0 ylmethyl)-phenoxy]- 206-208
a benzonitrile

3-[6-Chloro-2-fluoro- 420

1-237 NC 0 N« NI 3-(5-methyl-6-ox0-  (419.79)

1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]- 179.2-181.2
5-difluoromethyl-
benzonitrile
3-[6-Chloro-2-fluoro-
3-(4-methyl-6-0xo-  (419.79)
1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]-
5-difluoromethyl-
benzonitrile
3-[6-Chloro-2-fluoro- 383
1-239 NC 0 7N‘NH 3-(6-0x0-1,6-dihydro- ((383.81)

. pyridazin-3-ylmethyl)-

1 X0 phenoxy]-5-ethyl- 140-151
Et benzonitrile

3-[6-Chloro-2-fluoro- 381
1-240 NC ¢ Na 3-(6-0x0-1,6-dihydro- (381.79)
NH pyridazin-3-ylmethyl)-
1 X0 phenoxyl-5-ethenyl-  170.2-173.4
CH=CH, . benzonitrile

1-238




# Structure Name np | 3-[2-Brono-5-(5- 432 1-205 O
~TNH net hyl - 6- oxo-1, 6- (430.69) 1lk

waledwdsaepyri dazi n-3- Br O yl net hyl ) - phenoxy] - BET/EP2004/002736
179.5-197.7 CN Me chloro-benzmgnitrile d 1

3-[2-Brono-5-(5- 366 1-206 O :; N, nethyl-6-o0x0-1, 6-
(30D.62) \ [ \ dinhydro- pydpidgzi n-3 Me
M~+H]*
1-25@113%
#/ 0 ON H mekhyda- 0xo-1, 6- (376. 81ljami
d| hydro pyrl dazin-3 Cl1 o yl net hyI) phenoxy] -

yImet Nyl )-phenoxy]-4- 188. /-189.7 OCN Me
p&:hloro benzonitrile N 3-[2-Chloro-5-(5- 377
202204 T e phtiratont r| ey . Jﬂﬁen ug@IJ. b
124572 # 208 ,py“ az gg h? (039 |
o

thy oxol

3 [6 Br r o- Kl'féthg 19181924
3- (6- oxo- 11\@Cd| hydr o- 81(4(91 )benmﬁ;thgam n-3-yl net hyl)
Br O phenoxy] 4-chl or 224. 2-224. CN benzom trile
3- [ 6- Br ono- 447 d |6~E2‘1‘éhl@03vﬁ

1-243_ (54 v SNﬁS) IIQE‘IOIO Bheé‘Pﬁg&ro 53 dazi n
Br o 3- oxj(| - 237Hur
4-chl or 03 : O 4- Ch"f PYflngI[‘é‘ c@thI 2- 397

1-211 O ~TNH fl uoro- 3E¢5 nmet hyl - 6- (397. 84)

Wi dazi n-@pyChitedokiy(3) - CN Me

I-24phenoxy ri I 2 NH4_ Chl ke -Bhdnbx2hy| (279.2284
0) fluoro-benzyl]-4-
‘Me methyl-2H-pyridazin-
3-one
Cl 8] . 6-[4-Chloro-5-(3-
1244 U @t chloro-phenoxy)-2-  (365.19)
Cl F XY fluoro-benzyl]-2H-
pyridazin-3-one
F 5-[6-Ethyl-2-fluoro-3- 389
1-245 NC 0 Ne (5-methyl-6-ox0-1,6- (388.40)
NH dihydro-pyridazin-3-
Ft N0 ylmethyl)-phenoxy]-
CN Me isophthalonitrile
o . 2-[2-Chloro-5-(6-0x0-
1246 /Nl mﬂ 1,6-dihydro-pyridazin- (338.76)
X a NN 3-ylmethyl)-phenoxy]-
CN isonicotinonitrile
6-[3-(6-Chloro- 342
I-247 CIN NS0 AN pyridin-2-yloxy)-4-  (341.80)
U ' methyl-benzyl]-4-
N Me "o methyl-2H-pyridazin-
Me 3-one
6-[3-(6-Chloro- 342
1-248 CI\ NS0 : AN pyridin-2-yloxy)-4-  (341.80)
U < mthyl-benzyl]-5-
Me Me” ° o methyl-2H-pyridazin- 173.0-176.4
3-one
0 . 6-[4-Chloro-3-(4- 342
1-249 /Nl 2N methyl-pyridin2-y  (341.80)
Y c N0 loxy)-benzyl]-4-
Me Me methyl-2H-pyridazin  188.0-188.9

-3-one



1-212 0 1, NH fl uoro- 3-(6-0xo0-1, 6-
di hydro-pyridazin-3 Et O yl nethyl)-phenoxy] -
W eeva/oshde i | e

Ik
CN
3-Chl oro-5-[6-chl oro- 404.1 1-2RGI/ER2004/02736

(383. 81)

Il k OL, N 2-fl uoro- 3-(5- et hyl =54404. 23)
6-0x0-1,6-dihydro- d ks O pyridazin-3-yl rrethvl)-

186.1-185.4 O M phenoxyTablehzonitrile WO 2004/ 085406

PCT/ EP2004/ 002736 -50 Table | [MtH + cpd (mw) [M+H]*
cpdSt ructure Nanme np  3-[6-Chloro-2-fluoro- 370 1-21énWNC
#0O 1k N 3-(6-8xuctdre6- di hydro- (369. 79pme

pyridazin-3-vinethyl)- C 0 phenoxy]-5-nethyl - mp

190-192.5 Me benzonitrile

3- [GHAlo0G-@- 11 UGE®- 384

I-250- 215 *O N 3 (Sxmethyl - 6- oxanetkB830x§pridin- (357.80)
1, 6-di da nNHC| 0 3-2¢yloetivphzytiphenoxy] -
202. 4- g hyI bengtlyyii2Hrpylridazin- 195.6-197.3
4- Chl or 3 2f|uorq\§ 1- Btée0 |1 k NH
6- met 9. 79) gﬁ %%% pyr zi n-
1os¢/ O - 19 3’% I? r;gl rile
3. (36[§;<o- é-dl h Fo (3 9 37) OBIT az‘n'3'
pyridazi M-yl nethyl)- | phen i Y) BRSP4 225-228.1
202.8-204.1 Me O CN benzoni tr]
3- [ 20 UQE 0-&- Bt hyl - 364  1- @ﬁ N s
1-258- (5- e - 6-- 63H39) methyl 6-0xo0-1,6-  (366.81)
Cl Yo dihydro-pyridazin-3-
Me Me ylmethyl)-phenoxy]-4- 249.9-253.6
methyl-pyridine-2-
‘ carbonitrile
Me< __N<_-O N 2-[2-Chloro-5-(5- 366
[-253 U m methyl-6-0x0-1,6- (366.81)
Cl 4] dihydro-pyridazin-3-
CN Me ylmethyl)-phenoxy]-6- 185-187.3
methyl-
isonicotinonitrile
F 6-[2-Fluoro-4-methyl- 326
I-254 NZ 0 /N‘NH 3-(pyridin-3-yloxy)-  (325.35)
~ | Q ben.zyl].—4-methyl-2H-
Me o pyridazin-3-one 16439-167.7
Me
_ : ¥ 6-[2-Fluoro-4-methyl- 342
I-255 O.N+. | o) Noxm 3-(1-oxy-pyridin-3-  (341.34)
Y S yloxy)-benzyl]j4- .
Me 4) methyl-2H-pyridazin- 207.8-212.7
Me 3-one
F : 6-[3-(5-Bromo- 424
I-256 N? | o Nom pyridin-3-yloxy)-4-  (424.66)
S i chloro-2-fluoro-
Cl o benzyl]-4-methyl-2H- 184.9-188
Br Me pyridazin-3-one
_ F 6-[3-(5-Bromo-1-oxy-
I-257 0.+ _0 N pyridin-3-yloxy)-4-  (440.66)
N | N chloro-2-fluoro-
N N0 benzyl]-4-methyl-2H- 197.9-198.3
Br Me pyridazin-3-one
6-[3-(3-Bromo-5- 449
I-258 Br Ojé/ﬂ cyclopropyl-phenoxy (449.7)
N )-4-chloro-2-fluoro-
\éf(cl N 0 benzyl]-2H-pyri 16536-167.7
dazin-3-one



Nt PO 1, 6-di hydro-pyridazin- Me O
3-yl met hyl ) - phenoxy] - 204-205.5 °~ CN Me

wWa200085406 benzonitrile 1 4-Chloro-3-[2-fl uor oPCBBE2004/002736
1-219 O Nk fON- H 6-net hyl -3-{% met hyl - (383. 81)
6-0x0-1.6-dihvdro- Me ~ ZZL% O pyridazi n-3-yl nethyl) -
241.9-247.4 14 CN ' Me phefiablgy] - benzonitril e

3-[5-(6-Ox0-1,6- 372 1-220 NC/ ON\H [M+H]*
cpdli hydr o- pyridazin-3- (371.32) \ \ ylmethyl)-2 14¢GsP
#trifl uoronet Bpduetufeoam s phenoxy] - beNaawi tril e

3-[6-Bronp-3-(5- 477 1-221 O 0,-N mp
di net hyl am no- 6goxo- (477. 12) 3@5 {Slﬂoro—z-ﬂuoro- 395
1-25b, 6- did oy H 0 33-yd-ot-hyld) - 2- fBome)o-
249. 2- 2] NIFE 2 Np he noxiyj dré-pehdlainos-
benzoni t &1 2- f | yloethyl-pBehdxHN Q77.4-180.5
3- (1H-indpl - 4-yl oxy)- (369. 79)yl-MNtyclopropyl-
benzyl ]-ZN-pyridazin | Cl / O SnomérildD 2004/ 085406
1-2d6CT/ EP20Q4/ 002786 -51 Tabl e 4. j4-Mblot-nighe. (M) #
St rugur e Nege J 8- Ini- Chil or 03.2- 4 b u@ho- 370.d34- 223 N
3-(quin - 5- NHS5. 82)10r(f h@lb‘i
benzyl | 3 N glazi nbeﬁzﬁpmi:%da%ml%ﬁ 18b.5\
O M I 3-one
1. [M]+
2. [M_H]+
Table IT
[M+H]*
cpd (mw)

# Structure Name
. mp

6-[3-(3-chloro-
II-1 ClL S P phenylsulfanyl)—él— 373.82
nitro-benzyl]-2H-
O,N N0 pyridazin-3-one

2-(2-Chloro-

1
-2 S PAN phenylsulfanyl)-4-(6- 380.30
(5/ W - oxo-1,6-dihydro-
HN' N0 pyridazin-3-ylmethyl)

-phenyl-ammonium;
chloride

Cl
Cl S Ny 2-(3-Chloro-
I3 phenylsulfanyl)-4-(6- 380.30
BN N0 oxo-1,6-dihydro-
cr

pyridazin-3-ylmethyl)
-phenyl-ammonium;

chloride

6-(7-Benzyl- 317
1I-4 benzofuran-5- (316.36)

ylmethyl)- 2H-

pyridazin-3-one

6-[7-(2-Fluoro- 335
-5 benzyl)-benzofuran-5- 334.35

ylmethyl]-2H-
pyridazin-3-one




3-Chloro-5-[6-ethyl-2- 384 1-224 NC O, -~N. NH
fluoro-3-(6-o0x0-1,6- (383.81) dihydro-pyridazin-3 Et

w@2opkmoetahy/| ) - phenoxy] - G benzonitrile PCT/EP2004/002736

3-[2-Fluoro-6-nethyl - 350 1-22% NC / O ~f NIl HF
3-(6-0x0-1,6-di hydro- (349.37) 11Kk

pyri dazin-3-yl nethyl)- \ Tdele@ phenoxy] - 5- net hyl -

180.1-181.9 Me benzonitrile 6-[4-Chloro-2-fl uor gvi+896
cpd Nol i n-8-yloxy)- (395.82) 1-226 3-(qu (mw)
#benzyl] 4- meshydtardH  pyri dazi rNameone 239.7-242 d O

OO(cNH M - 6-[4-Chloro-2-fluoro- 412 -60 1-227 1hp

S-(1-0Xy- nolin-s- (41l.62) 44742,6-Difluoro- [M]*=352
-6 Y| oxy) - be ]1-4- N HF net hyl - 2dnpyyiedactinan-5118- 1243294
O 3-one g 2Me 6-[ 3- ( 5- Brygmiprhd3-2#69 1-228 O N.

nmet hanesul flgn 469. 74) NHFﬂ)yﬁh&lﬂQXysﬁe4 chloro- C O
‘ NH42. 0-243.8 Br v 3-one O2Me
4jJ6 1-229 O ~V.
(415.86) 3-yl nmethyl)-phenoxy]
phfanesul fonyl - 258. 3-2 zﬁetﬁ&ybenzom trijye
6- Br ofjo- 2- f | uor o- 448 1- 23005:@ QehYorurh 346.39
~ (448H68) Jylﬁetﬂ)ylﬁlﬁﬁfo pyri dazi'n-

0 pyridazin-3-one
NS 6-(3-Benzyl-4-methyl- 291
1-8 benzyl)-2H-pyridazin- 290.37
Me (o) 3-one
_N< 6-[3-(4-Chloro- 325
11-9 benzyl)-4-methyl- 324.81
cl Me "0 benzyl]-2H-pyridazin-

3-one
Cl : N< 6-[7-(3,5-Dichloro- [M]*=385
1-10 [O O @ “NH benzyl)-benzofuran-5- 385.25
o X ylmethyl]-2H-
1 — pyridazin-3-one
1 6-[3-(2-Chloro- : 325
Ii-11 . benzyl)-4-methyl- 324.81
@ O < NH benzyl]-2H-pyridazin-
Me S 0 3-one
e 6-(3-Benzyl-4-chloro- 311
1-12 I benzyl)-2H-pyridazin- 31079
Cl x (o) 3-one
cl N. 6-[3-(3-Chloro- 325
11-13 0 O ~ NH benzyl)-4-methyl- 324.81
Me XN benzyl]-2H-pyridazin-
3-one
Cl N 6-[3-(3,5-Dichloro- [M]*=359
1I-14 O O NH benzyl)-4-methyl- 359.26
Me N0 benzyl]-2H-pyridazin-
- Cl : 3-one
NG 6-[7-(4-Bromo- [M]*=395
II-15 0 . O NH benzyl)-benzofuran-5- 395.26 -
Br . X0 ylmethyl]-2H- :
= pyridazin-3-one
6-[4-(4-Chloro- 361
II-16 @ benzyl)-naphthalen-2- 360.85

ylmethyl]-2H-
pyridazin-3-one




Br O 3-ylnethyl)-phenoxy]- 155-158.5 C M
5-chl or o- benzonitrile 3-[6-Brono-2-fl uoro-
WOED0D085466I. NH 3- ( 6- 0x0- 1, 6-di hydro- (434.65)
pyri dazi n-3-yl net hyl ) -
197.8-199.4 Br

434 1-231
PCT/EP2004/002736

14 \ Gyphenoxy] - 5- chl or o-
G benzonitrile WO 2004/ 085406

PCT7EP20047 002736 - 52 Todleal| | VFH +

cpd (nw)  #

Structure Nane np 3-Chloro-5-[2-fluoro-

epd O ~T. NH 6-methyl - 3- (5-nethyl - (383.81) \ /

# 6- oxo- 1, 6- dishyslire Me O pyri damime 3-yl net hyl ) -
PhO \ ~py~

202. 5- 206 2 O Me phenoxy]-benzonitrile

384 1-

Tz

S (mw)

5-( 7- PNEQOXY- 319 - 233 NH DEgEt 3%}9&05- (sw. 3T 326
m-17 y! met g@éﬁl O pyridazin 3- ongen;& i1/ .

6- [ 4Cl L\!)ne

(326.78)

D | - 2845
3-(1H i ndol - m 81) H benzyl ] - 4- et hyl -
I A I \ 0 pyriYazin-3“o 255.6-257.6 M H
6-[ 4- ro-2-fluoro- 383 | -@BB(2MChloro- 326"
0-18 3- (1 ol - 7-yl oxy)=_ (383. 81henzyDyiNbenzyl]- (326.78)
benzyl T¥4* pyr i Y&pynidagingdrene201. 7- 203. 7
kKN r dcaOo M I -[6-chloro- 391 1-236 NC O
el\l%\lHZquoroB (6-0x0>1, 6- é390 20) 1
[3-(4-Chloro- 326
II-19 benzyloxy)-benzyl]- (326.78)
OmN:LH 2H-pyridazin-3-one
.\ O
jl:/ 6-(7-Isobutoxy- 299
II-20 0 . benzofuran-5- (298.34)
Me e ylmethyl)-2H-
o A o pyridazin-3-one 99.7-100.9
Mes _A_-0 N, 6-(7-Butoxy- 299
1121 H benzofuran-5- (298.34)
OWO ylmethyl)-2H-
== pyridazin-3-one 78.5-82.5
Et 6-[7-(1-Ethyl- 313
I1-22 YO 2N propoxy)-benzofuran- (312.36)
Et AN 5-ylmethyl]-2H-
Qs pyridazin-3-one
Me _~_-0 ANon 6-(3-Butoxy-4-chloro- 293
11-23 m benzyl)-2H-pyridazin- (292.776)
Cl 0o 3-one
: oil
Et 6-[4-Chloro-3-(1- 307
I1-24 Et>_omﬂ ethyl-propoxy)- (306.79)
™ benzyl]-2H-pyridazin-
a o 3-one 103.9-105.2
‘ 6-(3- 302
1125 <k/ ¥ Cyclopropylmethoxy- (302.34")
o N 4-ethyl-2-fluoro-
A benzyl)-2H-pyridazin-
Et o 3-one
Br- S ;,N~ 6-[3-(3-Bromo- 409
1126 ©/ NH phenylsulfanyl)-4-chl (407.72)
al N0 oro-benzyl]-2H-
pyridazin-3-one
0\ ,0 6-[3-(3-Bromo- 439
1129 Br Ns? N< benzenesulfonyl)-4-ch (439.72)
\©/ NH loro-benzyl]-2H-
Cl X0 pyridazin-3-one



di hydro-pyridazin-3 Cl 0 yl nethyl)-phenoxy]- 206-208
C benzonitrile 3-[6-Chloro-2-fluoro- 420 1-237 NC O

WO do4/0854D6  3- ( 5- net hyl - 6- oxo- (419. 79) PCT/EP2004/002736
1, 6-di hydro-pyridazin- d 0 3-584ret hyl)-phenoxy] -
179.2-181.2 CHFZ Me 5-di fluoronethyl- benzonitrile

3-[6-Chl oro-2-fluoro 1-238bNI O : rN

3-(4-nethyl -6-oxo0- (419.79) "Ilk NH . [M+H]
cpdl, 6-di hydro-pyridazin- G M 0 3-yl net hyl) - phenoxgw)
# CHF 5-di fl uoSauairhyl - benzoni tiWdnhee benzonitrile

3-[6-Chloro-2-fluoro- 383 |1-239 NC O o' V. mp

3-(6-0x0-1, 6gdi hydro- ((383.81) \6-[3-(8-B¥bmo- 425

Et benz@niYTi O or o-cBiokd-bedg}-2881 1-240 NC O
[Tk fN 7 Koxgdi hydyddaz(m38dne/9) \ | /
pyrl dazi n- 3-yl rret hyI ). € O phenoxy] - 5- et henyl -

ble 1T N

I-3Qyr i dagi il 3-§/I net hyl )yO O phenexshithypubyl - 140¢425%2)
| B

d%tructure Nane rrp 2- (3- Cyano- phenoxy) - 361 1- 241 7
°PdE eNNH 3-f | uﬁgf‘&‘i‘ - (5- rret hyl - (360. (i

6- 0xo- 1, 6- di I NC I / O pyri en-3-y|nethyll)nf)
n-lr\nu tril o
T 6-[7-(4-Methylsulfanyl- 376(M)*
II-1 benzoyl)-benzofuran-5- (376.44)
ylmethyl]-2H-pyridazin-
3-one 93-96°
6-[7-(4-Chloro- 366
-2 benzoyl)-2,3-dihydro- (366.81)
benzofuran-5-ylmethyl]-
2H-pyridazin-3-one 196-200°
6-[7-(4-Chloro- 364(M)*
III-3 benzoyl)-benzofuran-5- (364.79)
ylmethyl]-2H-pyridazin-
3-one 197.5-148.7°
6-(4-Benzoyl-
114 naphthalen-2-ylmethyl)- (340.38)
2H-pyridazin-3-one
175.6-175.9°
6-[2,4-Difluoro-3-(4-
ar-5 methyl-benzoyl)- (340.33)
benzyl]-2H-pyridazin-3-
one
6-[4-Methoxy-3-(4-
1I-6 methyl-benzoyl)- (334.38)
benzyl]-2H-pyridazin-3-
one
6-[7-(2-Chloro- 364 (M)*
m1-7 benzoyl)-benzofuran-5- (364.79)
ylmethyl]-2H-pyridazin-
3-one 196-198°
I11-8 6-(7-Benzoyl- 330 (M)*
benzofuran-5-ylmethyl)- (330.35)

2H-pyridazin-3-one
177-181°




6-[4-Chloro-3-(3- 1-242 C1 / O ONU&NH

chl or o- phenoxy) - 2- (375.23) fluoro-benzyl] -4-ethyl- |
W@Rooy@B85406 © 0 2H pyridazin-3-one Et O |aci QCTI/EP2004/002736

6-[ 4- Chl oro-5-(3 1-243 NH chl01%- phenoxy)-2- (379.22)

F Ofluoro-benzyl]-4 . M nethyl-2H pyridazin- 3-one

d / O-T. 6-[4Chloro-5-T@leld244 \ NH

chl oro- phenoxy)-2- (365.19) JJ d F O [M+H]"
cpd#l uor o- benzyl ] -2H pyridazin-3-one F (mw)

5-[ 6- Et hyl - 2Strihietaeo- 3- 389 || k (5- Ménkeyl - 6- oxo- 1, 6-

(388.40) 1-245 NC " di hydro-pyridazin-3- 1 11 1 .#p

KI'. Bt O gl ng@thyl') - phenoxy] - &N-GR-DsBIgR-hal oni t Bod @0)*
o4 9X0 | - 2670k])efidiy@i-6- PYT i ¢3mBIAY
iy | ) - phesdyybH - Ndazin-
I soni cot ™ 3¥06- CHi-ate0- 342 1-247 C1268.214°
OMN pyri di n- 2=l oxy)-4- (341.80) nethyl-benzyl]-4 Me
O net hyl - 2H-@yri dazin- Me 3- gp-(4&cHi@o{ 6- Chl oro- 342
II-10- 248 O _Q N LA N- 2- ylexsoyhdendodddn-80) | 464.79
mt hyl - bd e NEB QU met hylimeddyIpe Hipaida -
173. O¢y e, X 9,0 t\B-ofe- [ 4- Chl or 0- 3- (4- 342
NH msthpyrldln 2-y (341.80) d o

1-249 (
| oxy) - benzyl 4 -4 6-[7-(3-Chloro-
nI-11 Cl l /‘N\ benzoyl)-benzofuran-5- 364.79
NH ylmethyl]-2H-pyridazin-
o) 3-one

6-[7-(2-Fluoro-
benzoyl)-benzofuran-5- 348.34
ylmethyl]-2H-pyridazin- -

3-one

I-12

6-[7-(2,6-Difluoro-
benzoyl)-benzofuran-5- 366.33
ylmethyl]-2H-pyridazin-

3-one

III-13

6-[7-(3-Methoxy-
benzoyl)-benzofuran-5- 360.373
ylmethyl]-2H-pyridazin-

3-one

nI-14

6-[7-(4-Chloro-

benzoyl)- 380.86
benzo[b]thiophen-5-
ylmethyl]-2H-pyridazin-

3-one

6-[4-(4-Chloro-
benzoyl)-naphthalen-2- 374.83
ylmethyl]-2H-pyridazin-

3-one

III-15

1I-16

? 6-(3-Benzoyl-4-methyl-

III-17 E P - l;ilelzyl)—2H—pyridazin—3- 304.35



Me Me nethyl -2H pyridazin 188.0-188.9 -3-one WO
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W@ poo)/083406t ruct ure Nane np  0- 6-[ 4- Chl or o- 3- (BCT/BEB04/002736

1-250 1+ O\ nethyl-I-oxy-pyri@in- (357.80) "NH

2-yl oxy)-benzyl]-4 d | / O nethyl-2H pyridazi n-

195.6-197.3 Me Me 3-one NbleWit N o }v,

6-T2-Chloro-5-(4- 367 I-25INH nethyl-6-oxo-1,6- [M+H"
cpd4366.81) | Me o dihydro-pyridazin-3 M (mw)

yl met hyl ) - phegpaotyk- 4- 225-228.1 neddayl - pyri di ne- 2-

carbonitrile NCTjj NO}v, 6-[2-Chloro-5-(5 1-252mp H

MET Nyl - 6- OX0p I, 6- (366. 81) 16.B-@ICN&H0- Pyl 1 dazi n-3 Ve

4- 249 Rn29B- 46methy1- 338.80
Yridzin=3% NH 366
§%0- lor- (368 8l) d o

di hydr o- pyr| a2| n-3 CN I\/E yl g }-ts'ls)]]-)lg %q)oxy] 6-
T %85 187. 3_ nfet hyl - |ign| coti g iyl 373.24

1 -3-
3-(pyri A 3 fh Ry . 35) i ] Yrr“ff'zm
benzyl]--rret hyI 2H Me o pyri é1a2| n 3- one 16439 167.7

M_E( E_ 6_5 ( 41 345462[7(19’52]§ch10ro-+ N,
o5 (18X benzoyl)-benzofuran-5- 399.24
t ylmethyl}-2H-pyridazin-
3-one

6-(3-Benzoyl-4-chloro-
benzyl)-2H-pyridazin-3- 324.77
one

II-21

6-[3-(3-Chloro-

benzoyl)-4~methyl- 338.80
benzyl]-2H-pyridazin-3-

one

6-[7-(4-Bromo-
benzoyl)-benzofuran-5- 409.24
ylmethyl]-2H-pyridazin-

3-one

II-22

II-23

4-[5-(6-Ox0-1,6-~

dihydro-pyridazin-3- 355.36
ylmethyl)-benzofuran-7-
carbonyl]-benzonitrile

1I1-24

PREPARATION OF COMPOUNDS OF THE INVENTION
Compounds of the present invention can be made by a variety of methods depicted in the
5 illustrative synthetic reaction schemes shown and described below. The starting materials and
reagents used in preparing these compounds generally are either available from commercial
suppliers, such as Aldrich Chemical Co., or are prepared by methods known to those skilled in
the art following procedures set forth in references such as Fieser and Fieser’s Reagents for
Organic Synthesis; Wiley & Sons: New York, Volumes 1-21; R. C. LaRock, Comprehensive
10  Organic Transformations, 2™ edition Wiley-VCH, New York 1999; Comprehensive Organic
Synthesis, B. Trost and I. Fleming (Eds.) vol. 1-9 Pergamon, Oxford, 1991; Comprehensive
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9;
Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C. W. Rees (Eds) Pergamon,
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N, I I NHyloxy)-benzyl]-4 Me 110 ;~sll o
nmet hyl - 2H pyri dazi n- 207.8-212.7 M 3-one F

W®2(03/0¢808r ono- 424 1-256 N, o }v NH PCT/EP2004/002736

pyri di n-3-yl oxy)-4- (424.66) -&h oro-2-fluoro d A O
benzyl ] -4-net hyl -2H 184.9-188 Br M pyridazi n-3-one
Gxford 1396, EOBﬂdﬁmnﬂ-argqnic Red2Bans(WNey & Shid: New York, 1991, Volumes 1-40.

rfloﬁl V\Fm%s% hte%(cy ].I)eak‘giﬂ\:l g %gg\esga%g & llesg?e rﬁg&yqfﬂsgatge of some methods

tpyw]mcta&m nerﬁpogmd; of Gre[pBes¢1B iBentinncha bejsyBthgsi2E BanBrvay@s @rodifications

t8¥1%:| gr"n B0Xd e il?(%ﬂ 985%18%4%8 ]t_%?? C}Q aglé szlﬁ %5\%5%&{%&' BfeHkitttd fh the art

@@%ﬁﬁ@!’ﬁﬂdeﬂp@ﬁﬁhﬂz@wmﬂm@ls ApHcatighl e | [MFH + cpd

(mv) # Structure Name np 3- [6 Chl oro-2-fluoro- 395

1-259 NC/ O ~fN 3 -(6-0x0-1 395. 8)

TheytrréepyateritbApd ﬂ@lﬂf@ﬂ@dlﬂeﬁeﬁ thw Heisastion peieges @g bs isolated and
pkified §YIedieR L aRydonvdBBED chEﬂlJildeE inchu ont hrmted to filtration,

c? ﬂglﬁsl(%h lf‘\{?’gtglilzza/tlt){\,l% rogia@g‘f]hggz‘ &Qf.},ijhe &( OSu%E maferlals can bhe characterized
BeRZyhienZdtaPiiéansl azdhittinglfhysifel d88tabts akt Po&ral fta.

bl

Unless specified to the contrary, 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. Moreover, the reaction
conditions are exemplary 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.

The heterocyclic compounds of the present invention are prepared by a two-stage process
(Scheme 1) comprising construction of an appropriately substituted aryl ring 2 and subsequently
introducing the heterocyclic ring to produce 3. Although stages can be accomplished in any
order, the heterocyclic ring is generally introduceld after the modifications of the aryl ring are
completed. Substituted alkyl m-hydroxyphenylacetate 1a or m-hydroxyphenylacetonitrile 1b
derivatives are convenient starting materials. They are often commercially available or readily
prepared from commercially available precursors. Alternatively the aryl ring may be substituted
with a methyl Lc¢ or carboxylic acid ester Id substituent which is subsequently converted to 1b
(for example, see schemes 4 and 5). One skilled in the art will also appreciate the substituents

can altered after introduction of the heterocyclic ring.

SCHEME 1



1. [M+ 2. [MH+ Table Il [MH + cpd (mv) #
Structure Nanme np 6-[3-(3-chloro H1 O"S ~T~NH
w@b@aysso f anyl )-4- 373.82 vitro-benzyl]-2H BPCIMEP2004/002736
pyridazin-3-one 2-(2 Chloro- 1822 s Il k }v~NH
phenyl sul fanyl )-4-(6- 380.30 oxo0-1, 6-di hydro- & H31+
igazi n-3-yl methyl) géphenyl -amonium gd R g
?&t s 0,,v ZX(3-|O oll-3/ +/
a

7 nyl ) - 4R(6° S gB0NR
F‘yﬂ-ﬂet hyl .
5 - 317 11 *NA batzof ur an- 5R{ 336. 3R

tRfl )- 2H pyridazi n-g*one 6-[7-(2-Fl ugfo- 335
k -benzofuran-5- 334.35 NH ylnmethyl]-2H 0

Eléﬁzz%é%tne VO 288 T)g@dlg‘ﬁ PCT/ EP2004/ 002736 - 56

A FISI}EW + cpd2lgEdns CN

H = lvie

Preparation of Phenylacetic Acid and Phenylacetonitile Precursors (Scheme 1: 1)

Ethyl 3-hydroxy-4-methylphenylacetate (Sa) was prepared from ethyl 3-methoxy-4-hydroxy-
phen}’rlacetate as shown in Scheme 2. The phenol was converted to the triflate ester 4b which
5 was subjected to displacement with Me,Zn, DIBAL-H and PdCl,(dppf) (E.-i. Negishi in Metal-

catalyzed Cross-Coupling Reactions, F. Diederich and P. J. Stang (eds.), Wiley-VCH, Mannheim
1998, chap.1; E. Erdik, Tetrahedron 1992 48:9577-9648) to afford the 4¢. Boron tribromide
demethylation afforded 5a. Ethyl 3-hydroxy-4-ethylphenylacetate Sb was prepared by Friedel-
Crafts acylation of 4d which afforded ethyl 4-acetyl-3-methoxyphenylacetate (4e). Reduction of

10  the ketone with triethylsilane and TFA produced the corresponding 4-ethyl substituted derivative
4f which was demethylated with BBr3 to afford 5b. thyl 3-hydroxy-4-iso-propylphenylacetate
(5c¢) was prepared by Wittig olefination of 4e and subsequent catalytic hydrogenation of the 2-
propenyl substituent to yield 4h. Demethylation with boron tribromide produced 5c.

SCHEME 2
MeO : HO
e D/\COZEt © j@/\cozm
—_—
R ‘ R
4a: R = OH
4b: R= OTf (a) 5a: R =Me

de¢: R =Me :(b) gh:R:Et
4d:R=H c¢:R=i-Pr
4R = CeOMe=— @
® 4f: R =Et <J]®
—»4g: R = C(=CH,)Me @
4h: R =i-Pr 8
(a) (CE,;S0,),0, Pyr, CH,Cl,; (b) ZnMe,, PdCl,(dppf), DIBAL-H, 0° to A; (c)
BBr,, CH,Cl,, -78 °C; (d) MeCOCl, SnCl,, CH,Cl,; (e) Et,SiH, TFA; (f)
MePPh3+ CI, n-BuLi, THF; (e) H,, Pd/C, EtOH

15 .
Ethyl 3,4-dimethyl-5-hydroxyphenylacetate (8) was prepared by formylation of 6a and

esterification of the resulting carboxylic acid 6b to produce ethyl 3-formyl-4-hydroxy-5-
methoxypheny! acetate (7a). Reduction of the aldehyde and hydrogenolysis the resulting benzyl



# Structure Name np 6-[7-(2,6-Difluoro- [M +=352

Il-6 benzyl)-benzofuran-5- 352.34 F F ylnethyl]-2H
wW@oHdssadc- 3-one Ik PF-NHIT / 0O O M PCT/EP2004/002736

6-[ 7- (2- Met hoxy- 347 11-7 beng¥}) - benzof uran- 5-

346.39 r ylnethyl]-2H O pyridazin-3-one O

&coél'@)l Bitondag 74 -Tive sdoyhd m@Byl subsstitugnt|wals inttolibed by sequential treatment of

@[ffk ﬁn%ﬁhgxﬁaeq%gw@%%z% fta ﬁn%%%ﬁ%é\' 1, BJCT(dpph) and

SeEArt) PFadpeq- Ty A omﬁbrogudgﬁ)@edm@d demethylation afforded 8.

C[]gme( 5-Dichloro- [M+=385 11-10 1 “NH
enzyl) benzof uran-5- 385.25 o ylnethyl]-2H d 0 -
> pyridazin-3-one 1 6-[3-(2-Chloro- 325 1I1-11 ~N

benzyl) - 4-methyl - 324.81 4 1\ggri;zyl] 2H pyr| dazin Me O
3-one 6-(3-Benzyl -4-chl oro- 11-12 , ONI
benzyl)-2H pyridazin- 310.79 d 0 3- one d

- (3-Chl or o- 325 - g, Nl k N~ |

Opla 334 8t 0 co Et(f) CO,Et
benzyl pyr i daa—n—& one
6- HB( 3¥5- Di chl oro- [ M +=R5 1 14 P~I\/E Me

benzyI)R4 met hyl - 359 26

6a: R =H 7a: R = CHO R! = OH s
6b: R = CHO<1® 7b: R = Me; R! = OH =& ©

7¢: R = Me; R! = OTf = (@
7d: R = R! = Me (e)

(a) bexamethylene tetraamine, TFA; (b) EtOH, H,SO,; (c) H,, Pd/C,
HOAc; (d) T£,0, pyr, CH,Cl,; (e)Me,Zn, PdClL,(prof), DIBAL-H; (f)
BBr;, CH,Cl,, -78 °C

Ethyl 4-chloro-3-hydroxyphenyl acetate (10) was prepared from 4-chloro-3-methoxytoluene by
sequential free radical bromination (9b), nucleophilic displacement of the bromine atom with
cyanide (9¢) and a two-step hydrolysis of the nitrile to the amidine hydrochloride 9d and

10  subsequently to the ethyl ester 9e. Boron tribromide mediated demethylation as described

previously afforded 10. (Scheme 4)

SCHEME 4
MeO.__- CH,R
¢ 2 (e) HO CO,Et
e mervm—
Cl ' Cl
92: R=H |( ) 10
a:R = a
9b: R =Br ;:I (b)

9¢c: R=CN=
9d: R = C(=NH)OEtHCl <e— (©
9¢: R = CO,Et e (@)

(a2) NBS, benzoyl peroxide, CCl,; (b) NaCN , 90% EtOH; (c) HC],
EtOH, Et,0;(d) H,0, 40 °C; (e) BBr,, CH,Cl,, -78 °C

6-Methyl derivatives were prepared from 3-hydroxy-2-methylbenzoic acid (11) which was
chlorinated (NaOCI/NaOH) and esterified to afford 13. Cupric acetate mediated coupling (infra)

15 of benzeneboronic acid provided the diaryl ether 14. The nitrile was introduced by sequential
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0 benzyl]-2H pyridazin C1 3-one 6-[7-(4-Brono-
[M+=395 1[11-15 ~"NH benzyl)-benzofuran-5- 395.26 Br 0

wQ keovessahd - 2H  pyri dazi n- 3-one  6-[ 4- (4- Chl or oPCBBR2004/002736

11-16 NI T benzyl)-napht hal en-264360.85 C O
yl methyl]1-2H / pyridazi n-3-one WD 2004/ 085406
ﬁdﬁ'dtiEJPZﬁh@ﬂh@@Qaﬁﬂ Gyanids disphabdreent td affiviaH]7. Thpchefyhard undérwent an in situ

326 1.91 11-17 0
%%/ (g)g(ty %@enz mg %%6(55%@6?&8% 2H pyri dazi n- 3- one

[Tk ",1:4* N H 06[3 (2-SChIEdfS 326 11-18

benzyl oxy) - benzyl ]- (326.79) 2H pyrl dazin-3-one Cl o
Q [/ 6-[3-(4-Chloro- 326" 14719\ 0 Me R
benzyl oxyjebenzyl ] - (32 9) I Ié 5{? Ph

2H ¥ da - BOgHe (B Qe 2a9 6) Ve
o_ ~ be ran-5-—(%9-8. 34 H yl mettyt -

pyri dgzfn® one 99. 7- 10@1 Mew O ON% 6-((1 - BUt oxy-
299 -21 H benzofuran-5- (298. 34-)

11:R=H (a) 13:R=H 15: R=0H
e
2R =0l 14R-ph O Ter-a %8
17: R=CN

(a) NaOH, NaOCl, H,0; (b) H,SO,, MeOH; (c) benzeneboronic acid, Cu(OAc),,
TEA, molecular sieves, CH,ClL,; (d) DIBAL-H; (e) MsCl, TEA; (f) NaCN, EtOH.

6- fluoro- and chloro- derivatives were available from 6-chloro-2-fluoro-3-methylphenol (18)
and 3-bromo-2,4-dichlorotoluene (19), respectively (Scheme 6). The base-catalyzed reaction of
18 and p-fluoro-nitrobenzene yielded dairyl ether 20. Conversion of the nitro substivent to the
corresponding amine followed by diazotization and reduction produced 4-chloro-2-fluoro-3-
phenoxytoluene (22). One skilled in the art will appreciate that the availability of amino-
substituted aryl groups affords the possibility to replace the amino substiuent with a variety of
other substituents utilizing the Sandmeyer reaction. Cupric chloride-mediated coupling (see
infra) of 19 afforded the corresponding 2,4-dichloro-3-phenoxytoluene (23). Elaboration of the

acetonitrile sidechain in 24 and 25 was accomplished by benzylic bromination and displacement.

SCHEME 6
] CN
S s o
18 (a)R cl
1 1 — 2 —
B " e
2% RI=F;R2=H

23: R!'=CLR?=H

(2) K,CO;; (b) SnCl,; (c)(?) NaNO,, HOAc, HCI, H,O (ii) FeSO,7H,0,
DMF; (d) (i) NBS, benzoyl peroxide, CCl, (if) NaCN, EtOH; (f) Cs,CO,,
CuCl, NMP.

Benzofuran 31 and dihydrobenzofuran 29 derivatives (Scheme 7) were prepared from

dihydrobenzofuran (26). Acylation with ethyl chloro oxalate produced the a-ketoester 27 which
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, 0 ylmethyl)-2H pyridazin-3-one 78.5-82-5 Et o
[7-(1-Ethyl- 313 11-22 "Nl propoxy)-benzofuran-

0
6-

W@ 302088y Et 0 0 5-yl nmethyl ]-2H pyri dazi n- 3- OPET/ERE0O4/002736
}

V~ 6- (3-But oxy-4-chloro- 293-63-23 | NH
benzyl)-2H pyridazin- (292.76) C 0 3-one oil Et
\Gas[réldu&ﬂ to th@-c3rréshenddip/pheilacdc &idderioative @28NNder Wolff-Kischner

etnc%l nl(énsggl'gg %txg%%tloé%Q 29 %22 Wg%g‘%;xl flaaé:é%ﬁyor lllag %éénQGpo(;t%d % Dunn et al.

Lt Sjpero p986radt 138Qy Frei GO Lr@is-apylatjoniwith-aeetilydhlopidé hfferdest the acetyl
%gg&%ﬁsgg'm%( h/hga)ﬁlg%fed% ? gc;é;t/ ?%c%ﬁ?ﬁ? B?e}eg\?(ﬂﬁ & cBiBfions and
wbwqtraily ydrolysad @125!3 reodespPilings bspeofigan gralogs were prepared by
lﬁan%y:ﬁ ¢ bRmBhARBR and* R corhilanf & h§drBRMFRRRR W fiefaysh) - 4- ch

72) Toro-benzyl]-2H 1 0 pyridazin-3-one WO
2004/ 085406 PCT/ EP2004/ 0029G8EMES8 Table |1 [ MrH] +
cpd (M) # Structure Nama np 0 6-[3-(3- BronD 425
11-30 Br . zenespll ‘4-0off23. I—Z@)
chloro-b 1op - 3- or{%) ‘

26:R=H 28a:R=H —:l ¢ 29
27: R = COCO, Et:l() 28b: R =-COMe = fd;
28c: R =-OCOMe
AcO HO
e —e com; ® CO,Et
O
e

30

(a) CIC(=0)CO,Et, AlCis, solvent; (b) NH,NH,, KOH, ethylene glycol;
(c)CH,COCI, AlCl,, solvent; (d) H,0,, solvent; (e) hydrolysis conditions;
(f) NBS; (g) NaHCO,, H,O, EtOH.

Preparation of Aryl Ether Intermediates (Scheme 1; 2: X =0 or S)

The preparation of diaryl ethers has been reviewed (J. S. Sawyer, Recent Advances in Diaryl
Ether Synthesis, Tetrahedron 2000 56:5045-5065). The diaryl ethers required herein were
prepared by three different methods (Scheme 8): (i) Cu(OAc), catalyzed condensation of
substituted benzene boronic acids and phenols (D. A. Evans et al., Synthesis of Diaryl Ethers
through the Copper-Promoted Arylation of Phenols with Aryl Boronic Acids. An Expedient
Synthesis of Thyroxine, Tetrahedron Lett., 1998 39:2937-2940 and D. M. T. Chan et al., New N-
and O-Arylations with Phenylboronic Acids and Cupric Acetate, Tetrahedron Lett. 1998
39:2933-2936; Scheme 1, conditions (a), (b), (e), (:D,l(i); (ii) by variations of the Ullmann diaryl
ether synthesis with Cu(I) salts (J.-F. Marcoux et al., A General Copper-Catalyzed Synthesis of
Diaryl Ethers, J. Am. Chem. Soc. 1997 119:10539-540; E. Buck et al, Ullmann Diaryl Ether
Synthesis:Rate Acceleration.by 2,2,6,6-tetramethylheptane-3,5-dione, Org. Lett. 2002 4(9):1623-
1626) ; conditions (c), (d) and (h); or by nucleophilic aromatic displacement reactions (Sawyer
supra pp 5047-5059; conditions Scheme 1(g) and (j). An alternative process utilizing palladium-

catalyzed coupling procedures also has been reported (G. Mann et al., Palladium-Catalyzed
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[ MPFH + cpd# (mw) Structure Name np
6-[7-(4-Methyl sul fanyl - 376(M+ 111-1~NH

wheoansd4he benzof uran-5- (376. 44) PCT/EP2004/002736

yl met hyl ] - 2H pyri dazin Mes 0 3e®ne 93-96
6-[7-4-Chloro- 366 111-2 - benzoyl)-2, 3-di hydro-
Caplindlayolbing Ut ated Bryy HobddayStdricalb nbuced Reductive Elimination to Form

e e e e ey

%tt’]mﬂfel’syﬂ]a—g?ﬂ‘ﬁm;he aptagprinte [Bend 30a-8-and éSaq;@ ﬁo@ﬁﬂa gndz34b, as described

e?(gl(AﬁBh% %Lenslfohha fag?igr\]bgmgggﬁgr} tljll% é{? gﬂ%a'})é}e@ﬁ{ehﬂét Lﬁtimal procedure

Bl @rmde@mfdﬁngmh@xa(me arjd| posifon/pflsubdtiknemiomthe aryl rings.

met hyl - benzoyl ) - (340. Sw |]-2H pyridazin-3- M F
O one 6-[4- Met hoxy- 3-(4- -6~NFI net hyl - benzoyl ) -

(334.38) z~N benzyl]-2H pyridazig+-3 Me Meo o one
6-[7-(2-Chloro- 364 (M+ 1lJk-7 v~jH

benzm@l ) ~hepzof uran-5- (364, R
yl met hy 2H p‘§/r—|—daz-|—)>0 3-one -1 11-8
6- (7gBenzoyl - 330 (M+ benzof uran®s-yllpet hyl ) -

(330.35) 2Nl I 2H pyri dazi n- 3-one 0 o ki. 0 177-181
VO 2004/ 885406 PCT/ EP2004/ 002736 -59 Table |11

32a: R=CN,R! = Me, R2=H 33a: R=CN,R!=Me,R2=R*=H, R3=Br (a)
32b: R =CO,Et, Rl =Me, R?=H 33b: R=CO,Et,R'=Me,R2=R*=H,R3=Cl  (b)
32¢: R=CO,Bt, Rl =Ft, R2=H 33c: R=CO,Et,R!=Me,R2=R3=H,R*=F (¢
32d: R=CO,Bt, Rl =i-Pr, R2=H 33d: R=CO,Et, R1=Et, R2=R*=H,R*=Cl (d)
32e: R = CO,Et, R! =R?=Me 33e: R=CO,Et, R =Et,R?2=R*=H,R*=Cl (e)
33f: R=CO,Bt, R =i-Pr,R2=R3=H,R*=Cl (f)
33g: R=CO,Et, Rl =R*=Me, R®*=H,R*=Cl ()

(a) 2-bromobenzeneboronic acid, Cu(OAc),, pyridine, 4A molecular sieves, CH,Cl,; (b)
2-chlorobenzeneboronic acid, Cu(OAc),, pyridine, 4A molecular sieves, CH,Cl,; (c)
m-fluorobromobenzene, CuCl Cs,CO,, TMHD, NMP; (d) 2-iodochlorobenzene; CuCl
Cs,CO,, TMHD, NMP; (&) 3-chlorobenzeneboronic acid; Cu(OAc),, TEA, 4A molecular
sieves, CH,Cl,; (f) 3-chlorobenzeneboronic acid, Cu(OAc),, TEA, 4A molecular sieves,
CH,CI, '

R
R 0
HO R D/\R
—> 4 1
R1:E>A R R
R
34a: R=CO,Et, Rl =Cl 35a: R=CO,Et,R1=CL, R2=R*=H,R*=F,R>=CN (g)
34b: R=H, R =Cl 35b: R=CO,Et,R1=R?=R3=CL R*=R*=H h)

35¢: R=CO,Et,R1=CL,R2=R3=R3=H,R*=Br (i)
35d: R=H,R!'=CLR*=Br,R’=F,R?=R*=H §))

(g) 3,5-difluorobenzonitrile, K,CO,, NMP, 120 °C; (h) 2,5-dichlorobromobenzene, CuCl,
Cs,CO,, TMHP, NMP 120 °C; (i) 4-bromobenzeneboronic acid, Cu(OAc), , TEA, 4A
molecular sieves, CH,CL,; (j) 3,5-dibromofluorobenzene, Cs,CO,, TMHD, NMP.

Substituted m-cresol derivatives are also suitable substrates for coupling using these procedures.
After introduction of the meta substituent the intermediate can be converted to the corresponding

phenylacetonitrile derivative by bromination and cyanide displacement (Scheme 9).



[ MPFH + cpd# (mw) Structure Name np
6-[7-(2,4-Dichloro- 398 (M+ [11-9 /N~-1VH
whenwzosd4he benzof uran-5- (399.24) | %Kk PCT/EP2004/002736
yl methyl]-2H pyridazin CI o 3-6he 208-214
6-[5-(4-Chloro- M 10 ~v, NH benzoyl ) -benzof uran-7-
364.79 ylnethyl]-2H pyri dagsiceEMB 90 s O 3-one

6-[7-(3-Chloro- 111-11 G Nk NH benzoyl) - benzof uran- 5-
364.79 ylnethyl]- }/H@E(QAW)QI 0/ 0 3-one

6-%& (2-Fl uQr o- I'1] -12~1\#Edbenzoyl ) - benzof ur an- 5-
34D R ‘§/I] g gco- 0 3-one

6-[7- Di U0 11 - enZoyl ) - benzof ur an- 5-

366 FF ylmethyl]-2H pyridgzin O N 3-one H O

6-[7- (3- Met hoxy | Ig*14 Meo - NH [benzoyk!
360. 373360 yl et hyl ]'- 2H pyr i dazi-r—m00

Our s SMe
ne
6-[7-(4-Chloro- I11-151VH benzdyl)- 3

benzo[ b]th| ophen-5rCl / ogylpetihyl]-2 pyrgdﬂi n-
pro 111 $V~NH
3 y| met hyl }h:zﬂl A FdEAR%w Br

3- e 42Mé- Chl
benzoy phtha
- 37p: RI=R2=R3=H
c Br Br 37c: Ri=Br; R2 = H; R3=F

36

coupling of compounds with a fused aryl, heteroaryl or heterocyclic ring to produce diaryl ethers,

alkylaryl ethers or arylaralkylethers can be carried out by the same procedures. The preparation
5  of alkyl aryloxybenzofuranacetaté and aryloxydihydrobenzofuranylacetate derivatives is

exemplified in Scheme 10. Alkoxybenzofurans are prepared by Mitsunobu coupling of the

alcohol and the hydroxybenzofuranacetic acid

SCHEME 10

® Cl 0 OEt
—- Q gﬂ
0

)\/0 OEt
(©

’ 0O

0]

a—

A 40 A
(a) 3,5-dichlorobenzeneboronic acid, Cu(OAc),, TEA, molecular
sieves, CH,Cl,; (b) 3,5-dimethylbenzeneboronic acid, Cu(OAc),, TEA,
molecular sieves, CH,Cl,; (c) Me,CHCH,OH, DIAD, PPh,.

20

Alkyl aryl and aralkyl aryl ethers were prepared using Mitsunobu conditions (Scheme 11; O.
10 Mitsunobu, Synthesis 1981 1-28). Alternatively alkyl and aralkyl ethers can be prepared via a
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Cl 0 3-one 6-(3 -B enzoyl-4-nmethyl 111-17 Nk Ik }v~NH
benzyl)-2H pyridazin-3- 304.35 one / Me / kN O WO

wWQQO®m4/08886106 PCT/ EP2004/ 002736 -60 Table 111 PakEP2004/002736

cpd# (myv)  Structure Name nmp -63{3-(4-Chloro I11-18 Nk
Nk : pNNH benzoyl ) - 4- net hyl - 338 80
dﬂmg&lWﬂ]i’dﬂspy pthetasynthesd (J.Qlarde Advemed Organic Chemistry; 4™ Edition;

§ok7 3 g D! Roobblndy G Wi SRR QKI5 5 B¥lpiog v

Baljicki ¢12]. SPdbladinmoragalyzed IMJZQOZQCMIZ@ICW bda-Oe @ Bond Formation: A New
%ﬁ ﬁyléfm@ﬁﬂé% U 2 éﬁemgg? 1b7 Mb BRgde)] - 2H pyri dazin

3-Benzo 4-chloro- 111-21 }VNH
benzyl ) - Zkkpyrlda2|n 3- S@HEME llone C1 O
6-[3-(3-Chloro- 111-22 C1 f"NEH benzoyl) - 4-net hyl -

338.80 benzyl]-2H pyridazin-3 Me 0 one
6-[7-(4-Bopnos 111-23 }v yl) nzof ur an- 5-
409. 24 yl'me T 2FEQyiti Ga Sl @Eé‘?g r (o ﬁﬁ @ CO,Et
4-15-(6- Q9 DIAD, PPh,,

THEF, 1t

34 4la: R = n-C/H,
41b: R = (C,H,),CH
41c: R =m-Cl-C,H,CH,

() n-C,;H,0H, (b) 3-pentanol, (c) m-Cl-C{H,CH,0H

Preparation of Diphenylamine Intermediates (Scheme 1; X = NR®

Diphenylamine compounds with in the scope of the present invention can be prepared by
palladium-catalyzed coupling reactions as described by Hartwig (Transition Metal Catalyzed
Synthesis of Aryl Amines and Aryl Ethers from Aryl Halides and Triflates: Scope and
Mechanism, Angew. Chem. Int. Ed. Eng. 1998 37:2046-67)

Preparation of Diphenyl Methane Intermediates (Scheme 1; 2: X = CH, or C=0)

Diphenylmethane compounds of the present invention can be prepared by reduction of the
corresponding benzoyl derivatives 42. While reductions are conveniently carried out with
triethylsilylhydride and trifluoroacetic acid, a variety of other procedures to effect this

transformation are well known within the art.

The preparation of the requisite benzoyl derivatives has been described in U. S. Patent No.

5,886,178 (D. A. Allen et al.). The synthesis of benzoyl substituted benzofuran derivatives have

also been reported in U. S. Patent No. 4,780,480 (J. P. Dunn) and the scientific literature (J. P.
Dunn et al. Analgetic and Antiinflammatory 7-Aroylbenzofuran-5-ylacetic acids and 7-
Aroylbenzothiophene-5-ylacetic Acids, J. Med. Chem. 1986 29:2326) These references are

hereby incorporated by reference in its entirety.
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[11-24 di hydro-pyridazin-3- 355.36 NH
yl met hyl ) - benzof uran-7 NC O O carbonyl]-benzonitrile

WORERASHTd ON OF COVPOUNDS OF THE | NVENTI ON  CopiDEPZ¥84/002736

of the present invention can bé% made by a variety of
met hods depicted in the 5 illustrative synthetic
reacti on schemes shovvn and descri bed bel ow. The

& be 018 ggerit8) used in preparing

RHS&EuS@Sﬁ%%HQ&f%ﬁQ @&Jraél LS o BB YR Rl 0P

commer ci al

uppl |
@prcmn@tebrs@lpfaﬁw Pbynmﬂa@déb Rh@mwlmtomrelg 3 3a1d 3, @ dichlaropyrazine

{sBRend 12).F Plel OWIAGhRA %Ca%édfﬁp%hea %Fflcfeﬁfﬂf twh Naf1eh& mmr: ydrolysis of
such as Fieser and Fieser”s ents O gani c

mifyike $rlagnder avgd}caqncgu% rgth am@_qgu Koc }ggp m§nd1a.c2t10 acfq regulted in
RegdKs, d%ﬁﬁhﬁﬂﬁhﬂ @on@&m%gﬁﬁlk&ys}—sr o5 'ﬁﬁfﬁfﬂﬁfe't@ﬁ%ducg R¢kidazinone

edi t1 on W | ey- New Yor ehensi ve
ﬁag §ﬁpcgu 1C§§;H1[ q{ éa)_'gndegbasqerceg@tugﬁ @spltedr;p g}c‘c{}ﬂlém? Ealg1f5cat1on, and
deaérbo;élﬁa‘aioﬁ’ef mafmne cz&m@naamcﬂ@ %ﬂodu&&liﬁpﬁ@yﬂﬂﬁzhneel% which was

Het er qc atr|t k W Rees
B B RRP e Aat b SepBito sofiin asehde ook pvare
dtrgenitoesticldcid, Whternand thygrotHloricAcidR. Katritzky and C. W
Rees (Eds) Perganon, WO 2004/ 085406 PCT/ EP2004/ 002736
-61 Oxford 1996, vol. 1- PEHEMF1ZDy ganic Reacti ons,

Wley & Sons: New York, 1991, Volumes 1-40. The

fol I owi ng Rynt hetic rgaction schgnes and exlgnpl es ar fb(b)

merel ysill'pstrative o some met hjods . by whi the
conpotinss : 3 2 oi 28 @
and vari f edction

schenr 2 e
skilled in the art 5 having referred to the disclosure
c offaaRe@Ni I =t Me Rt Hat i od4arfhe CBt B + Mg RiraRéeFiHhI s
and th& F@rer nedi ates of the syn®fetBrc reaction

schthirBs= €Atk + SbRAEMP-and  4#bwR +C6YEL R dédi RedMastg
convenfRP edhR*t=gd¥ni ques, i ncl udi R =bHIRNOENL i mited to, [c
filtration, distillation, cHyatRakREzZ3,iRIR ClL R?=Me, —g—I
chromat ogr aphy, and the |like. Sud#=n@Nerials can be
characterized 10 using conventional neans, including
physi cal constants and spectral data. Unless specified
the reactions described herein

][%d der an inert atnosphere at

eacjsh oR =R INer-Al Ut e: N8Noe Br

about 4%§0RCR3'mFIeRlpféf Qe al%JIeyR“—CN
DC, and nost preferably and

15 conveni entI@/5 at about room (or anbient)

tenperature, e’ g., about 20 C. Mdreover, the reaction
condhy 3,088hdfPyRXEMN, PV th) #10.R), BEl,iT,e; e NedIL MEGH, I,0;
are lo M%C The reaction sequences in the

fol I'owi ng éxanpl es are not neant to linit sthe scope of
the invention as set forth in the clains. 20 The

Wileths equditions exsmpdlistrdilised 3 frdichlowppnting pihenpyreainegieg vatives, e.g.
REREBL @ﬂal@ﬁ&nﬁaﬁﬂ@ 1§£yaeﬂls% HRRuEKRE $n thé &épﬁﬁmml&f csﬁﬁ%ﬁﬂﬁdf% present

constructl on of a prl at el Ll

ventign %%Q&@@hﬁﬂff 1 Beidol e, ﬁéﬁé&gjz@%ﬁé ﬁhmyrf@al Hely.

CRmpAaHueRy 3‘3/ 1zA\j tslhestgﬁtem,agﬁmoﬁa@maﬁee agbank cahae betilized. 5-
er oc

or der LG [ )
B oot b b5 by o Sl ens B en B o mepnpgp . O
Setn@uritend Opd. Sred & }Suhhﬁltttek 882 (P 117-121). (3,6-Dichloro-pyridazin-4-yl)-
énl}pn_ﬁ!ﬂgf%n)%éé/ g élﬁo%)f)lrei)%—t% Flteraﬁlre TBth%‘? (Tsu nnotc{ et \(/lle SChem Pharm. Bull.
t5A 22L& Fergomertal. nf CVratt &Sot. d, §971'ﬂl$é§) & @Dightoempyridazin-4-yl)-methyl-
L R T R T e
aryl ring may be substituted
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with a nmethyl 1c or carboxylic acid ester Id
substituent which is subsequently converted to |Ib

W@ ban/ogdedpl e, see schenes 4 and 5). One skil | CI/EP20D41@02736

art will also appreciate the stbstituents can altered
after introduction of the heterocyclic ring. 30 SCHEME
WasEeR B0 Ay Ai35d0EIRCTLERR O0M (O G278 6Soc- IB2kiRArdRa. IRIFY2R3). While

& g e fon g Buglineifrtn fyehfocic it Pl
Cepaittilg derivRtives @ther garboruelepphilpgicanplse beogedt Py e@:ﬁ]@plgt degyptonation
é(&f anRRNE B8 ;,1 éﬁbﬁ&a&h @gﬁi stFIRgBYkae %t ;Q-thl dr @1tkﬁ’ﬁrﬁ Q55 PFSpylamide

Schene 1; 1 dr oxy- 4- | phenyl acet at &
{hugs q@gz@p@&pwtifﬂl@w{%@?@z}te 3‘&19&6 M h‘%}%?@y react with

HORRYHIRS BlcRldfc Ake SOV B. BalSS MY, 8rg. Thén. 1089184:3 1aE7).
converted to the tr flaa&ester 4h V\,hl ch 5 was

Lrigpjrestaliation & halioglﬁq Qi ¢ CRes Y ey SR PP 49456 and 920-931)

ﬁd@l&(aﬂ&ﬂéﬁmt(v& nrethod Negloilte berzylMedrgdnomeiallialine@eddiates capable of
Cross- %%qReactlons F. Diederich and P. J. Stang
ff’éﬁ%‘g) é}‘%ﬁmﬂfaﬁ’ﬁ?ﬂ@ VHftt 998, chap. 1; E. ErdiKk,
Tetrahedron 1992 48: 9577-96d@ME 3 af ford the 4c. Boron
tribrom de denethylation afforded 5a. Ethyl

3- hydr oxy- 4- et hyl phenyl acetate 5b st‘]ﬁ‘f epared by

Friedel - Crafts acylation of 4d whi forded et hyl

4- acetyl - 3- get hoxyphenyl acet at Me)ﬂi duct i ongof p10

t he ket ogge 'ti,t L§tiy! silaneland TEX pi&x ‘
correspon - gthyl af

was degeg ed with BBr3t for v\g
3- hydr oXy- 4-i so- pr opyl pheﬂ acetate ( c) S prepareg/l
Eythti g ol efination of 4e ald® subsequent catalytic ¢
ydrogenati ¢n of the 2- propenyl substitue I

A. Denethyl ation with borontrlbromdmﬁﬁe ¥'C% gBUR =NG,

SCHEME 2 Me® | CO2Et (c) 10 HOJr COZEt ; R2=NO,
T e - 1— ; R NH,

OH 4b: R= Qrf 1 (a) 5a: R = wilb

= 5¢c: R = i Pr 4d: R = H (d) e: C( =0) !ﬂSR“FFl

= Et (e) . . R- C(- -CH) (g) 4h R1_61| RPLH;R?:BI

CO,Me
ArO R ArO N
—_— —_— 1\}
O,N O,N 'N C1

CO,Bt CO,Bt 164
[ 163 R=~CHCOBu | __ 162a: R=—CHCO, B
163b: R —CH,CO,Et 162b: R —CH,CO,Et

Alternatively the pyridazinone can be introduced prior to final elaboration of the aromatic
substituents by taking advantage of the propensity for fluoro nitrobenzene compounds to undergo
nucleophilic electrophilic substitution. Thus 2,3,4-trifluorobenzene can be reacted with a
phenoxide salt resulting in the displacement of the 3;ﬂuoro radical to yield the daryl ether 160.
Deprotonation of the sidechain of 108 and reaction with 160 results in displacement of the 4-
fluoro radical to afford 161b which can be saponified and decarboxylated as illustrated
previously to yield 161b. The remaining nitro radical allows for convenient introduction of a
variety of substituents. Halogens can be introduced by a variant of the classical reduction,
diazotization and displacement sequence (i.e., the Sandmeyer reaction). While the rection is
exemplified in Scheme 13 with a chloride substituent, it would be readily apparent that other

halogens could be introduced in similar manner. Further one skilled in the art will immediatedly
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(a) (CF3SMR)20, Pyr, CH2C12; (b) znMe21 PdCL2(dppf),
DIBAL-H, 00 to A (c) BBr3l CH2Cl21-78 C, (d) MCOO,

wWE014854@H2C12; (e) Et3SiH, TFA, (f) MPPh3+ BUF/EP2004/002736

n-BuLi, THF; (e) H2, Pd/C, Et<CH 45 Et hyl

3, 4-di net hyl - 5- hydr oxyphenyl acetate (8) was prepared
ioyoghize that biliedn Gisagla senttate &g peliadiuneedtdlyred ofictidne allowing the
1@&?&&:{1&{1& fvﬂﬁ? \9a)1§1¥> )}1 gotiﬁ&] fq% gi?n% E?ﬂgl’ée:di sﬁ%b %ntsv the aromatic ring.
ﬁ@csg@tten@rpf@feps chle ba kltpedsytd &0 lampmaﬂfr piés! apsh sidetchein which can be
ﬁs@@%l 15?51&??%? gyﬁdia%&%gﬂkgﬁé&p& 306:%{% i) Qﬂkﬁ&%ﬁ%@z 3463

al coh e Second substituent was

triffpprapitrekanzey vébanrghl butylmadeneiestfords f163a7\ﬁh19h ¢ be hyqrpiyeed and

%Eg}zsgmdgﬁi é?ﬁ%ff&la mmselAa atgﬁ BV%L ﬁd?(llcﬁch)%ﬁﬁt tL62M. t/tlternatlvely the

n supr.a 0 produc

fheﬁyb?ﬁhetrﬂﬁ%f%@d%ﬁé@&.t%@ﬂaﬁ@ﬁ@t% gl alaflt%ﬁrsf%rooagﬁ <§162a which can

Keﬁ@hﬁﬂj&e@)ncﬁle&ﬁbﬁlyﬁtea MaQnhloGER haghdr. MO CO2Et ( HO |
HORL -'M RRM 6a:R=H 0 7a; RECHORI=CH ( ) ¢

86b. R=CHX' (a) 7b: R= M, RL = OH 7c: R = Me; Rl=

orf (d) 7d: R = Rm@smﬂmmmmxmwmene

et raam €t A, ) )
PR CORPOURE i Plesdo et Bl i gt ey oG

{diginistBBOB mos@gmmﬁslana 8a1ﬁe1@: Bydl admipisiraiop-c3n be m the form of tablets
T S
fyssmsioes: iGmpOo | of the memphwmen gliesfficadieyserien eqlnn@lﬁéered by other
RS of LGNS pudfY B G it @lols Qrip RBpSl PRt .

aalawsulm ingrg e Bveytgnepes, trinsdamal/(whishmeay ipdude pppgstyation
éﬂhh&%&@ﬁt‘%@aﬁ?gﬁc@h%sﬂ elﬂi%ﬁaﬂ%h atd @ g GRito %&ﬁfnﬁs@ﬁﬁ’on among other routes
previ ousl fforded 10. (Schene MeO CH2
cpﬁ@d]rm{l@)atlpn C’ﬁggefer@d n@pner P@adrgglstrngon 1q_ge§erelé)) oral using a convenient

&tl?ly B_ﬁﬁg 1(e,§1)men %icheafbeqziﬂ(sfé)l acc%ﬂimgﬁ’o ?he%gﬂé%@ﬂk@n 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
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of
sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound ‘or.compounds (w/w). The term "preparation” or "dosage form"is
intended to include both solid and liquid formulations of the active compound and one skilled in
the art will appreciate that an active ingredient can exist in different preparations depending on

the target organ or tissue and on the desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in preparing a
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9e: R = CO2Et (d) (a) NBS, benzoyl peroxide, CCl4; (b)
NaCN, 90% EtOH, (c) HCI, EtOH, Et20;(d) H20, 40 C

W@ 204888y CH2Cl21 -78 C 6-Methyl derivatives MET/EP2004/002736

prepared from 3-hydroxy-2- met h¥2 benzoic acid (11)
whi ch was chlorinated (NaOCl/NaOH) and esterified to
gtfafrodceutic8l coippsitian, genetadly exferadi-texechnd oeiffler biglogicalfyrmay otherwise

453e 8l REDATAFRRL O FonGtf 1RO AR 1B RY Hle RS oman

nitr LRt roduce sequen

ﬂ@ﬁﬂd@@@h&e PO MER2 S0P Y2 Jsed hee‘an meldd@thowrpne and more than one

*&%&ﬂn and cyani-de displacenent to afford 17. The
nesy e underwent an in situ displacenment by
chloride during the nesylation reaction. SCHEME 5 Me
ﬁ@;id'\fgr thBQ%i_ﬂaﬁ*l@é po%@m@%lﬁ@ts (;ﬁills E’eﬁb@lﬁ&( gchéts,@té@@éitoﬁés"'and
. e . 12:
&wersﬁle—grmlm)f\ {ohist cm@maymaew or W@SH‘(SH}IC%& rogalspjact as
{ifbnto SN 6IMGRRERE is6luBiG e, lugﬁ&a@&@ugﬁendfﬁgégen@hﬁ@éi& @feselvatwes

té)l@_qﬁmgtegamfcg:ilémté %? aal}?%ﬂl%@:ﬁ_lll 51111@(111%@%? %TROWEA \Xéer%@.mer generally is a |

ﬂﬁbay disdabesdiid m&mbh&mc Zith the @ihelyfﬂmmtihyﬂnahempbneﬁtl &) tablets, the

t ti
R SR el 1B PP Y iRt ol PSS i capacity i
prthble plropentmnsranﬂ eozgaced yi thé shege aalisizgldestetieBui@ble carriers include but
%g ?ér{tggnégaﬁ lea g%ﬁlﬁghxﬁagrﬁtes HlQ%‘f Elﬂﬁglieg{zagef Iagzg gar lacto dp pectin, dextrin,
stadu geladn tlpg@dmbenbtmcmﬂulomsozhm mqu&ymethplh@w&sy,taéfbm oaling wax,
50%812 Put%ﬂ %n(ﬂﬁ% lh#(@ @ohcpfohﬁ greg'{] % d@ﬂs Ha Qﬁlﬁ C1h ABidoNBthe bR

aval am no Stit U groups
Pimonett, colpsanisodaions, HRtjectsobuTisps G B AEb veeners, dispersats,

ﬁ%ﬁ%&ekéi%lﬁblmlﬁ%gémy%dﬁlte}ik@f other substituents
utilizing the Sandmeyer reaction. Cupric

chl ori de-nedi ated coupling (see infra) of 19 afforded

Llaﬁldqgrﬁﬂu@a‘i@ﬂ{kdéd’tﬁie iitdol €1k BlaDidniSisRtion exyde ligaa ﬁ)tﬁl@l@ﬁ@n including
% orati on the acetonitrile sidechain

PBIHAL: S P‘F&ﬁ%ﬁoﬁiﬁ Ay PO PR o GieudeSoid form
eSdAt B S WRIdh areWto@eR&nv]:rtEﬁ to@yuid HEm priviir Aioh MGl before use.
iﬁlﬁls{oP{)?%&ge pr%ne{dr_in %%!310&?%(&%}(%1131%1& ﬂzu%@s%éwgﬁ gﬁcozl solutions or
20y Rbedh emWiBEnRbekts 82k b le@thin, Rirbi@in, ikZoblefte,)or K&CEB Aqueous

i‘f’z Zstsr;fc_%f e Pge%zﬂfed %y dlssNg%lg X Give t&]lpon&'&% \(vét&) 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
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DMF; (d) (i) NBS, benzoyl peroxide, CCl4 (ii) NaCN,
EtOH (f) Cs2CC31 Cud, NWP. 15 Benzofuran 31 and

waledwgssaabenzof uran 29 derivatives (Schene 7) WeCBEP2004/002736

prepared from dihydrobenzofur#h- (26). Acylation with
ethyl chloro oxal ate produced the a-ketoester 27 which
MO RD0aN 0BEAR6 bP@hEPRABMWNGT 22316 solidcd bdgophiidatioe dutmaolution for

SFGERRPORI AR BRRH RERL Lo A8kt 5TRYRE L GulD2

ner -,con eparati on of
29 by a Wi gerodt reacti on al so has been reported (J.

Bun%L of thgI ple%%g ? 1?091?%1%%% £Oé t&:% el Q&hm%a%ﬁ & the

acy I on Wt acet or acet
@edeurmem Qiatnxgts, wmrmlprﬁoalen% gwerttae%ﬂetr@al@mh a@@trmne ap@ereams may,

H)P g}?a&ﬂpﬁaﬁé/ ﬁEthtleJi ngﬁ b SRBAs ot &Bsba‘%‘@ltﬁ the %@&ﬁ&yﬁqﬁﬂta‘ﬁla thickening

zed t . he: corresp ond I ng benzof ur an anal 0gs

wéfc& g %@sﬁeea wlonb 81y H foém'&if‘t%i"ﬁléﬁlil e P e%%?ﬁqdaml in
iﬁ@ﬂéﬂﬂmh@ﬂlﬂ@dn@ Br ﬁl@re)éhﬁlsﬂ“ylﬁ d agedfeHicMWiizing aghhtf, B)spé?mﬁ?&gents

@F&%{ g@genupg a_gent@@(/gol?r&)g agérg% 819(1_;{115 tl%éwéabégg topical

&Jﬂmﬁﬁa@ioﬁ in th&Butktinc@lk 1dzB8h gl dmprising active@@dmits in @ fldvor@Dbase, usually

FR%‘? %ﬂg%§ &agaca?tB)PAéc}_%ﬁ%ﬁpﬂs}Rﬁ %fﬂ«acg“g‘%lflg"g%‘?ﬂ%% %lm)Klr(lje_r't base such
2B 0iin swl glymtm 0( @rroy ghdabacsi; mdamwhwaistms;pmpﬁﬁl’)g ihBS:tive ingredient
,f,lggsu{\l%%d Carr Et OH. Preparation of Aryl Ether

er e chen,e 1, 2; X=0 or S) The
preparation of diaryl ethers has been reviewed (J. S

PRy RGP ARG E b By Sl Bl RIS Bostces
Adeu eligs Mer.sheh aparmeixtupsyof ity agidiglycerides ar ¢ices fattigrg first melted and

fEhaRd %01(1&9@1%@(11%)&186& ham@éﬁé@ﬁﬂ} ForahRbMZ8tirring. The molten

condensation of ‘substituted benzene oronlc aci ds_and-
hrragsenesuy mixtyse isghierpguigd inky convenient Hgadimgolds, alfgwedye cool, and to
gghgys t hrough t he ‘Copper-Pronoted Arylation of

Phenols with Aryl Boronic Acids. An Expedi ent
Synt hesi s of Thyroxine, Tetrahedron Lett., 1998

B (%ﬁ}?guriﬂg 6@tht§ tils:)dr?t 1nM|:ng1-<5n el Bélfgﬁhlélatled for |\J€gibzfﬂad;51nﬁﬁﬁi1oﬁ
ations w enyl borani ¢ Aci ds

Wik Spt RO ToaET T 668 <58 g Phadiiigp g active

ihgrediemdiutt canter{ &)are Knbyvn ir( thy art {ofe,appriopriatd.i i ) by

variations of the Ul mann diaryl ether synthesis with

Cu(l) salts (J.-F. Marcoux et al., A Ceneral
ﬂnqacpmmeﬁaits af thz pobseBy imvéreion snap be foDinalntefl fEMhet slmigistration. The

all?uonT rg?fpe%ggn&a%egﬁglk%%g@% th}&('rf%seaFer a §§7 C(?vantgbél gﬁ%ﬁ for

@éallnpét witl nétolpyetrhlepﬁtfa wespgay. Shelfaymulatioys gnay[bgtptowdg@ o s1ngle or
E};(lﬁl)dos]qurﬁi %9 tﬁ'qut@r case Bpa[](ﬁ Oﬁgﬂep&inﬂe‘ﬁ): thlg ‘fjr)ay G gch(té%d b}ptﬁe patient

nucl eophl Ic aromati c cement reactions
(dzaipjpiering an'appropriate, predetermined volume of the solution or suspension. In the case of

a spray, this may be achieved for example by means of a metering atomizing spray pump.

The compounds of the present invention may be formulated for aerosol administration,
particularly to the respiratory tract and including intranasal administration. The compound will
generally have a small particle size for example of the order of five (5) microns or less. Sucha
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
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supra pp 5047-5059; conditions Scheme 1(g) and (j). An
alternative process utilizing palladium catalyzed

W@ ouplosage procedures al so has been reported (GCIVEP2V£002736

al ., Palladium Catal yzed WO 2004/ 085406
PCT/ EP2004/ 002736 -66 Coupling I nvol ving

Mb&ﬁhﬂaﬁ&ts&ﬂﬁt@l dchhs Eaﬂnn Srte rdbseadf dyog lnmg e @dntREAAbY 4 metered

El i ati o t C-
e BB S3Glpet)Bnis iy BEBuio0 6 ofd B pact fo
exhmplamypbwédr nex of B8 eergpoundim at shisabdqewgpr haag wich hlaespse, starch, starch

S0 B A A AN B A 1 o

@rrier \Wlﬂl forrapjgelai thatnesal pryity.oped mdermog@@gmr@naygbe\,grq:spmed in unit
yo@%}"ong?&eeg He 1rpdﬂﬁstulfh‘§ of! %ﬁges 3pe e P §C%|§étin| @ 'Bllﬁér packs frcc;m \?I_%Ch the

stituents on t eary rrngs.
powdeRmayrpe adminigiergd by Regns of gpighalge-CN, R1=Me, R2 H 33a:
R-CNRlI\/ER2R4HRSBr (a) 32b R-COQEt R1=|ve
H 33b: R = COREt (ﬁg
Wmn degiped, fopmulaiigns gpn bq:&epareétwﬂ @teﬂc Haatlg%s daﬁ}_&e obwtétned or
&Eoﬁ@,rel%e adrfistatidn oRthe 3ctive (ke dish? OF or Bxamnplé et comPiunds of the
1 -Fr = = =
ot ippionyag b Formisg o ongeras suDeRighegus i I ygEies
Reseddhivery RtensR3e adviitadeéuswiteh sfstlined 3lease of the compound is nécessary

W%wéﬂe%omphﬁnc&xﬂ% aa‘eg%mpslt rg%l)nszn 1%%9101&5 Cor%ﬁ'cﬁs’ in Ba:nsaermal
lebérp madmmm&nfeé:apemyl attached ob, anGifi@dledsVe splidrsugpanie, Tha ppmpound of

1
¢yc)oheptan’-2-onae) oﬁms@mﬂeﬁg@éﬁ éehvm@ystmsertpm@cum;puslx 31}0 to the

éibhﬁ %QPIQ% § Binj St ThESBEERM i Gg‘ll'm_tlg ethf)sulﬁt@ Jhe compound in a

oro oronlc aci d; Cu(

hnif! e@wblgmeména@v &g, sipgnergbbey, pya @O‘éﬂgr aé?‘&%%ﬂ%@?fe%r Rifyagtic acid.

‘aC| d, Cu(OAc)Z TEA 4A nol ecul ar sieves, CH2Cl2 R2

HORR 4 34a:
§u1@@2 fprmufations z@mg W phalpmmeqqcal I%rmsgﬂu%s_m@,&x?cdglerﬁggs described

R ]&nﬁlz_g'tﬁl The@czeg@banﬁmct@%ﬂhan%y 1895, =dikd by BCW,. MRBtirs Mack
E&bhshl% & gany,( 9)th e%%?@%gf ]I’:aln@lvaﬁé érR%}ggd E%ﬁﬂlag%‘ s'_llerhlﬂst may
modify the formulatmns within the teachings of the specification to provide numerous
formulations for a particular route of administration without rendering the compositions of the

present invention unstable or compromising their therapeutic activity.

The modification of the present compounds to render them more soluble in water or other
vehicle, for example, may be easily accomplished by minor modifications (salt formulation,
esterification, etc.), which are well within the ordinary skill in the art. It is also well within the
ordinary skill of the art to modify the route of administration and dosage regimen of a particular
compound in order to manage the pharmacokinetics of the present compounds for maximum

beneficial effect in patients.

The term "therapeutically effective amount” as used herein means an amount required to reduce
symptoms of the disease in an individual. The dose will be adjusted to the individual
requirements in each particular case. That dosage can vary within wide limits depending upon
numerous factors such as the severity of the disease to be treated, the age and general health

condition of the patient, other medicaments with which the patient is being treated, the route and
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(g) 3,5-difluorobenzonitrile, K2C03, NWP, 120 C (h)

2, 5-di chl or obr onobenzene, Cud, Cs2CO35 TMHP, NWMP 120
W@2004/0854d6 br onobenzeneboroni ¢ aci d, Cu( QAc) 2, HEIHEP20A4/002736

nol ecul ar sieves, CH2Cl2; 0) 37%-di bronofl uorobenzene,

Cs2CC8, TMHD, NMP. Substituted ,n-cresol derivatives

ﬁ)hﬁ ofihdminBttatioa bhe teybsftrendtee and mpeldmuqn bfi thgy masicalgprickigser involved.

RS A BB T el ke &P 05 AT R g boay weigh
o dage shpolddieragpropdirte inl IaQIEﬂ&mplv rand/er idepinbiaationghdygpy. A preferred daily

S0 D RuABR AR, ELIBLATD ST ERRETRL B iy 0.1 and sbow

100 (raplsy body PrighH@dveast isfeges 1.0@nd gpup 1Rmgfks Oody WeightRer day. Thus,
fé?—adrﬂlmst!f%@ % &d'ggers\)n,'\{ﬁe dﬁsé%mﬁ% %ﬂld bB:LBou%a mgo OB% per day. The

ey dopge 5B AIPILTigeSRs & oipedatse i mhiﬂaderdu&%%gea rtygically between 1

HatedREY per @hy. @h&m}c YieAtinentlit Ptiated vRMQEHANE déba’géé"whlch are less than
gﬁhers al kyl ar ethers or aryl aral k Iethgrs can

3 PRITRIER B3P Obe fHRPUAGre heRiE i dsaeeThiBeTsisep aY gmlblﬁcre@ents until
taé oﬁiﬂﬁmh efbdcy fopthy hﬂﬁk&@faﬂﬁa@ﬁﬂﬁﬁe&ﬂﬁd aofk of ordinary skill in treating diseases

di hydr nzof ur, | acetate derjvatives
Bigt e i BEchBre DO RiP6 BB RlPLALS dp disnce on persona
lpbe/hﬂgeﬁd:xbgneMet sldnob Wichispkd bf) tiod aliﬂ]]leatloﬁJ beliBﬁértaa’nd thé¥@peutically

e%{:tlve otuﬂzo? }hlé rg%%?&%ﬁ' Cf t@espreﬁegt lvveg!‘:'&{?)r a %%S:n élsqasednd %tlent
20 Me 39 -'J~O/ CEt (c) Me O |

In embodiments of the invention, the active compound or a salt can be administered in

combination with another antiviral agent, such as a nucleoside reverse transcriptase inhibitor,
another nonnucleoside reverse transcriptase inhibitor or HIV protease inhibitor. When the active
compound or its derivative or salt are administered in combination with another antiviral agent
the activity may be increased over the parent compound. When the treatment is combination
therapy, such administration may be concurrent or sequential with respect to that of the
nucleoside derivatives. "Concurrent administration” as used herein thus includes administration
of the agents at the same time or at different times. Administration of two or more agents at the
same time can be achieved by a single formulation containing two or more active ingredients or
by substantially simultaneous administration of two or more dosage forms with a single active

agent.

It will be understood that references herein to treatment extend to prophylaxis as well as to the
treatment of existing conditions, and that the treatment of animals includes the treatment of
humans as well as other animals. Furthermore, treatment of a HIV infection, as used herein, also
includes treatment or prophylaxis of a disease or a condition associated with or mediated by HIV

infection, or the clinical symptoms thereof.

The pharmaceutical preparatidns are preferably in unit dosage forms. In such form, the
preparation is subdivided into .unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can

be the appropriate number of any of these in packaged form.
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40 (a) 3,5-dichlorobenzeneboronic acid, Cu(QAc)2, TEA,
nmol ecul ar sieves, CH2C12; (b)

W@ 24083386 hyl benzeneboroni ¢ acid, Cu(QAc)2, THBACT/EP2004/002736

nol ecul ar sieves, CH2Cl2; (c)-Me2CHCH20OH, DI AD, PPh3.
Al kyl aryl and aral kyl aryl ethers were prepared using
Mt sunobu conditions (Schene 11; O 10 M tsunobu,

’ﬁ{eﬂ%lh err?alézglhti]c': E;c:lc')m%os%é‘)’l rné éﬁh%{agﬁﬂgg%\ﬁ%)%\fﬁggéﬁ%@enﬁoérsﬂlﬁx Iin the art to

M/cEmya@mdewza 3@ to-pBBtied the piescal invrtioh.alayrshewlthvet be considered as

%ﬂi ? iR IS?OPV\# th%@@tgﬁ ?ﬁiﬂ/ ﬁl@l\%ﬁ%ﬂg %ﬂg ?ngtéaqi}@ %ﬁ%}%)fsenétigbr thereof.

utilizing pall ad| um cat al yzed coupling (M Pal ucki et

ﬂe pélaﬁa'cm@m% 9@&%%%&%@ ﬁmlﬁ&,e%@ ForfeR mﬁcﬂsyrg &he

Fornati on: nt héesi s of Et hers J.
mar@% i subgggidediigigzmit foses surainpy appm%ﬂuaﬁmesﬂéthe active

%ﬁfﬁﬁ ahtie %g)doﬁée ffmh cﬂ@e@?ﬁgkaged Igﬂar@loﬁuhe ﬁl@é’ge cbataihing
I la:

digceete g{la.ntﬂi;ﬁsgf pr@q:&fan,zsugh %sdaaqu?teézt ca;(sBl)(:s 41 (C:lglﬁd]il vials or
{rBpoul®. ng@hﬂﬁ%ige Rsrepan 84 4 capsif, tz@lleﬁ,hﬁﬂ?é{, afMoPdhge itself, or it can
nt er medi at es enyl am ne
l??oth?)?ﬂli’ﬁcﬁ’g“%“’tl ‘?rr??f‘WeOfél?Bep@ PB‘:"}Ica?%ﬁiefDlﬁ’E esent invention
can be prepared by palladi um cat al yzed coupl i ng
eaction de c i on . L :
3 SRS AL e Vsl S p R gy reamic
dhemistrpr Yhe dtiatinghestedaidion the fyralicess. aréSe thpere alilgl aWeJ@hla rﬁuosmommercial
I .
DL e P by Bsof Vel e pEREe AR Snown i s me
following ¥xampBisZinfy) a@=giverDoghehig/ thosetskidladindamyota rlmnse d@aﬂtvhlederstand
M’ gﬂ&uée@ﬁl ﬁﬂéshﬁ B yeRbnP Q‘hgre ﬁlgﬁ‘lﬁ%gt lg%ycoﬁs@&%t‘ltas Qﬂntglfg tﬁJ‘s%ope of the

15 correspo benzoy rivatives 42. Wil
ingentien. |b@h@eraly@s @mﬂélmt@ﬁfq apdaeproserigtivsieregft h
triethylsilylhydride and trifluoroacetic acid, a

vari ety of other procedur ect this
transfornmati on are well mfﬁnthe art. 0 3l
RA RRA R R C | NithyRGChIdNE-3:meilidxy@@nylacetate

MeO Me MeO CH X
D/ stepl D/
Cl1 ,

Cl

9a 9b: X = Br ] step 2
9¢: X =CN step 3
0d: X = C(=NE)OEtHCl <€ ~P

\ 0e:X=COJBt ~— P4

Step 1

A solution of 4-chloro-3-methoxytoluene (9a; 0.5 g; 3.2 mmol), NBS (0.57 g; 3.2 mmol) and
benzoyl peroxide (0.031 g; 0.13 mmol) and 32 mL of DCE were heated at reflux for 3 h. The
reaction mixture was cooled, dﬂuted with CH,Cl, and washed with water and brine. The organic
extract was dried filtered and evaporated to yield the bromomethyl compound 9b which was used
without further purification.

Step 2

The 28 g (0.166 mmol) of 9b from the previous step, NaCN (28 g; 0.58 mmol; 3.5 equiv.) and
500 mL of 90% aqueous EtOH were stirred at room temperature overnight. The crude residue
was partitioned between EtOAc/H20 (359 mL of each), washed with brine, dried, filtered and
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RO R\ \ ORLR3 022 42 3 The preparation of the
requi site benzoyl derivatives has been described in U

w@200Ra8n6 No. 20 5,886,178 (D. A Allen et alPQT/Ef1ve4/002736

synt hesi s of benzoyl substitut®d- benzofuran
derivatives have also been reported in U S. Patent

fhed 88148 {rdomd? Rhd élﬂﬁ’o e SEh@Btl(100% hexane — 90:10
‘lf\?}?oégrl gt uré ?% Pc.)m CE%-%]HS} . nAnal g%tl c zglnd o heRdne
MmeHﬁOHehﬁﬁm@i&1§UMkDylbenzofuran 5-yl acetic acids

7- Aroyl benzot hi ophene-5-yl acetic Acids, J. Med.

em 1986 29:2326) These references are hereby o

Carens gl atas gloply ubpled mfrecopled selatienafidrchiago-3yyothoxyacetonitrile (9b)
R0G RPN, &bl /(ﬁc’]%%%/d@@@ﬁ%ﬁmm 29 abdik 1@RHE tiLe Bea@éontm

Pyridazi none R n I ntroduction of

HoRPPgA 2RchHered ?%3(2&(:@%‘}‘? \%&d’%@ fafled & @%hwz@aammg starting
ﬁg@&@ N$Rd éomnp&astdaﬁ;ora@d@%@ Reiyali & yo1ﬁwh§ tirtadtvAgh Et,0, filtered and

Iac or henylaceto
Gesbevh P g e o hatelbd 5 o3 3r R astosn-
mah@@pmmlmesmm@fw‘(yd) ently with NaH and DWF.
Hydrol ysis of nitrile:44a under acidic conditions.
wi t h aqueous hydrochloric acid and acetic acid
ﬁqsulted in hydrolysis, decarboxylation and
oy otf%% hc;f gé %LCY @ I%L%.ff Ft Wea%ﬁ fa{]ﬁ) ‘%ﬁopbr 1? %eactmn was
a. Saponi

az non |on o] 4h “'unde
@ooh:d it it embextrasted Wil EiGh\chyidhe maytsqnsvas dcﬁﬁﬁMg&%t),u fdimed amblevaporated

Qﬁ‘ﬂ%r @%%ﬁq)'iédﬁ@t Ry *s'[l&d%th&ﬁ%&ﬁ%? ¥hiidn, acid to

produce chl oropyri dazi ne was 10 converted to

pyri dazi none 45a by exposdﬂ@MWELgéhlun1acetate and
acetic aci dg.of. ztéh%ratgﬁe%o 82% Bnzpget ﬁn@&zﬁrﬁ?;qn_@’at er

& ,c"

and hydrochlorlc acid EME 12
(a) R3O0 Nkchég (dam 41 /| RR &4

43a; R=CN, R2=R4=H, 4da: R=CN B Me R2= R4E|

e 2 43b: ReplCO2E K Ratep 2V, 4 9
COREt = O R™= ., A= ONR3 = H
Cio 44c: R = m:;c-SHo RI™= A, R2 = Mg, Méd"=

RRER3RI NO NN 45§ R = = R4 = H RL=4MR =R
Br R& R N O45b: R = 4§2R1:CI R2 =sieR Rg;—j“el”

CN 45 (a) 3,6- dlchloropyra2|ne NaH, DNF (b) F[wc

HO , H20: (c) @ Oeltty  (d) NaDAc,
Lhe 00 {1 o o S e 02
Me Me
33b 57
Cl
step 6 o /N~N'H
L —
i Me X o
58

step 1

To a cooled solution of ethyl 4-hydroxy-3-methoxyphenylacetate (4a; 13.7 g; 65.2 mmol) and
260 mL of CH,Cl, under N, atmosphere was added dropwise triflic anhydride (16 mL; 97.9
mmol) followed by dropwise addition of pyridine (8.9 mL; 8.8 mmol). The reaction was stirred
in an ice-water bath for 3 h. The solution was transferred to a separatory funnel and washed with
water and brine, dried (Na,S0,), filtered and evaporated to yield 21 g (90%) of 4b.
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15 3-al koxy- 6-hal opyri dazi nes, may al so be utilized in
the preparation of conpounds of the present invention

W@ Too4408540% api er and T. R Bailey, J. Og. ChenPCIWBBH04/002736

60(3):748-50; Druey et al. Helyg- Chim Acta 1954
37 121). Substituted 3, 6-dichl oropyrazi ne derivatives
& al so be utilized. 5 Et hyl -, 5-iso-propyl and

'g? %% gl%tlox %Fetﬁg)é —méhg'x 1 ugrro% 5}%@9@&%}%@%&6 E(jz?og in 4 mL of THF
dooled il H88-RaEYattl W5 dﬂﬂa@ slowly a solut1on of Pd(dppf)Cl, (0. 024 g O 029 mmol)

| |
e G L R ?ﬁ)ﬁ“@%@%@%%nﬁ oE P B by
EmathyizinB(0.29 mL1@FOmapl; 2064 in Pidvie o&qft@tad@mon Was qomwiefed the ice bath
x?%cr%mézed 411? &16 }eégtﬁ)n llowed to W to rt and then heated to reﬂux for 1 h. The

or o- pyridazin-4-y nmet hyl - am ne
r,gpcélpg magcaeiulicsenpshed with g sxgg(lbgﬁgp@ty ppwater, filtered th1 ough a pad of

Sl FrR-bh %k@ﬁ&%ﬁéd@ﬂ@rbl%h rith Et@Wbp ed @it or amc ext1 aots were
2004/ 085406 PCT/ .EP2004/ 002 was prepare

Kby stp SFm i (MES5)0 i S8R oo o RO 2D £ 65%
HLthfP32dddYy-4 W&Hyﬂ;heﬁ;hﬁzeﬁtér(a@)l ne coupling is

conveni entl'y acconplished wth phenyl acetic acid and
phenyl acetonitrile derivatives, other carbon
fiepcd eophi | es can also be used. For exanpl e,

EPERhRRRLAD 2, 5) o D SBRRL | vent vt

a8 °¢ sas @Map@abpmisdea Syréifgk BB:Y9.8 niie 044 nol)oAdenbhret 68 FC the
reilcttlo? was snm‘leg 201 ?tj;]h& q 10690.#% gh-aéth ﬂ?l r%zli]cu&r?ﬂlg{tgr%%}as \r/gc&{ied tlo -78 °C
ahd tl@rrgacu@h@mnclmg 8Quehus ISAHCQs7hen waﬁmah@rreardlthmrgm mhkse washed

Y8 05 1 S BRI b SR s i

evaprtediioeEotselny g i & Bdﬂgaﬁr@meﬂamelthmhpwl@ﬁ%dﬁ%)t es

capabl e of reacting with 3,6-dichl orpyrazi ne or
equi val ent s. SCHENE 13 02 -t-Bu I \'i F I F A0 Mt
#3 F O ArO | \ M 02N O/ 108) RR / NO 2 160

Mea subfchdion Efls 4%22%.1&@ , 2-Borobdde¥hebdrBaib acilRly. &g;H0 nfifdoly;

q“%%éc%&%& 2ROl e A ORI s (5 ) B BRICHEHCE Afer

4 4432 Matting nR2NalNydN sl e AREDy (YOt tan ddiKtion1HB of e BorofTtHas was
éd_é%g éégé%ctigl v?as_st?r'}%} gﬁ aBdlditljérGlgi kc)i:ay a%d_tl%l_glg:ppe%ggn Eil@ezrgd thr%ugh apad
of CELITE® and silica gel. The solids were washed well with CH,Cl,. The combined filtrates
were washed sequentially with 2N HCI (2 x 25 mL), NaHCO; (25mL), water and brine. The
extracts were dried (MgSO,), filtered and evaporated. The crude product was purified by silica
gel chromatogaphy and eluted with 25% EtOAc:hexane to yield 2.2 g (28%) of 33b

step 5

To a ice-cold solution of 33b (0.7g; 7.2 mmol), 3,6-dichloropyrazine (2.1 g; 14.4 mmol) and 72
mL of dry DMF was added portionwise NaH (0.4 g; 15.2 mmol; 60% in mineral oil). The
reaction was stirred at 0°C for 15 min and allowed to warm to rt overnight. The reaction mixture
and poured into 100 mL of H,O containing about 1 g of NaHSO,. The organic phase was
washed with EtOAc and the combined organic extracts washed with 5% LiCl, dried (NaySO,),
filtered and evaporated. The product was purified by silica gel chromatography and eluted with
20% BtOAc:hexane to yield 0.72 g (37%) of 57.
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10 Alternatively the pyridazinone can be introduced
prior to final elaboration of the aromatic

wGaaimsnsuuent s by taki ng advantage of the propePSI/ER2000002736

fluoro nitrobenzene conpounds-7%-undergo nucl eophilic
el ectrophilic substitution. Thus
%ﬂ@ﬁ4-tr|fluorobenzene can be reacted with a

I
m,fﬁfkgegrog@ 728l 6hS hEsH sﬂyggéoﬂﬁg ?Rﬁ ﬁ@p}f%&% @% L) were
Isafse ot sHut foph hd%@Olﬁﬁ éo 1 difuied Hiith W@ter S dreithcEtOdye. The

Winibined GRrdcRSHtkd Wash8l @i SRLAGBIRIVatQf sabdRadco H@B
5gd!§al tg affor? 161% MHIC canat e“gapgnl 4 a ﬁ%f(hwd

ah Shed prdrogeentrpipd; sTmr@a PIQSPE VTS a@mfgﬁdtba cmoaa@gl aphy on
sll@c’hlgel Tine eIu&H@lddh&Qwﬁbﬁ 31| Joﬁﬁin‘é@{he 3lch® yf'l@efzme was dissolved in
éﬁ H@S g%ﬁﬁégdﬁftlon of a variety of substituents.
& § 1% B dnd edrolaipd fo Vigld O (58) pRS as a white solid; m.p.
mbaSSJcal reduction, diazotization and displ acenent
sequence (i.e., the Sandneyer reaction). Wile the

rection is 20 exenplified in Schene 13 with a chloride
substituent, it would be mﬁaﬁwPuEapparent t hat ot her

ral 00en U AR LSO S P T PSP v

2004/ 085406 PCT‘§@3004/002736 -7 afﬁﬁfgnlze that 161e
12 catal yzed 0,Et

is a N@rsatlle ubstrate for pal
r eact ng the fon of Mefig

of ot her I ong I quups e I § tion O the
aromatic ri THeP seque ste can ered

to to incorpoarate an acetic gld S|de chaln WﬂiCh can
be wused to introduce the pyridazi none by al kyl'ati on
of 3, 6-pyrazine. Al kylat (% (of 2,3,4 5
trlfluoronltrgﬂf
af fords 163a
decarboxykgged to rd 163§f—ﬁrky
phenoxi de af f orBs” 1 Alteffati ve ngﬁt 2

et her 160 can be sug%ected to di spl ace with a-

mal onate ester to affPord 162a which can 3%k hydrol yzed
%n decar boxyl ated i n an anal ogous manner. 10 DOSAGE

RD ADM NI STRATI ON The conmpounds of the present
Tormsgntd siutioayf dikyl Bonehdxgpledylhcetate W6.0¢; 3233 Iﬁfn)zﬂ) of CEy@l (200 mL)

for nd rrier
oMbt S B0 AEAGRSR. Ths S MnchiHidEl Ry sl cgyige g9 mi
164 el 4,0 Mrsalgegsgn (L), dfid réastidnt mgehavisseinedpstioes h and poured
: [ S, .
“%%L““%E N i S Sech DS wara APRAT LR ma s combined
veegmivashed witlewaty deied@Ve.S05) and dheesslvet rerdonien Ilistm:m i Bire crude
pwalﬁ&tu;d wad &ﬁi&& 'b? Mﬁa&gﬁﬁﬁﬁﬁ%ﬂ% gi,/leﬁa Bdtel %B %%izc 1, BtOAc (20:1) to

entera ramuscul ar, intr nous, cutakeous,
yf@‘&%&@%ﬁ ﬁ}ﬂ whitensglid.| ncl ude a penetration
enhancenent agent), buccal, nasal, inhalation and
suzfository adm ni stration, anong other routes of
inistration. The preferred manner of adm nistration
Tos sglati@r (zf|4ley19<gr 80.428mbY ard OVAVESH BN coolbditd §°CHE&Ia0:d an excess of

d‘s %%Qhe rFac%ﬁn Clgo e?ﬁ% ad uﬁ%tét[e,lg gﬁ C}%&efsglg‘peoﬁgsetelpagefeiw‘ré%?cuo and

tfwcrtmd.ue phntitjoreed ibetwieen watemnlp @l AL. 0T hecmndeudtiust vads ptlfiﬁed by
ool Ik O 5o BB i B R P RO B BB GRE e o

exci pients, carriers, or diluents, may be- placed into
g form of pharnaceutical conpositions and unit

dosages. The pharmaceutical conpositions 25 and unit

dosage forns may be conprised of conventiona

ingredients in conventional proportions, wth or

W t hout additional active conpounds or principles, and

the unit dosage fornms nmay contain any suitable

ef fective anmount of the active ingredi ent commensurate

with the
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i ntended daily dosage range to be enpl oyed. The
phar maceuti cal conpositions may be enployed as

waelogsssocuch as tablets or filled capsul es, PCI/EP2004/002736

sem sol i ds, powders,: sustai ne@ f el ease 30
formul ations, or l'iquids such as sol utions,
A selstansiethigk4- eﬁhy&ﬂ-mbthws'ph@bflamtats (4f0%.0 &;i H315@dnm<db$rull @4,Cl, (80 m1L)
a 0 t DK b £
WIS ?le<? fs L78 ;@gﬂdnaa olultl m&lr'F% ? ?;{H rglt ﬁ%%ﬁ&t ﬁé Nfﬁl éP? EJ 2) over 30
mmt é%rftet & h |ahj”7é ablr@cg@l wiasiagpged towapra toath et stirred o 12 A The reaction

w&sycgblgﬁlin A @eoﬂt@}ﬂa@irhnwe rea‘eg&{ @Jeﬂchfe& Qith Q@ﬁﬂltof Whter t ’?he aqueous
about 95% active ggoun ounds (ww). The term

Phaf?r%ﬁﬁ%qf@ﬁ”ltlldﬁfli Q4e &: b 5o (VoS fthered andhiapgrated. The
crl%tﬂﬂo&l@! m p@ﬂﬂed qu;mca gf:lcb'hf&ﬂ ﬁ%& Hysaﬂafemté@wﬁcft CYECL:BtOAC

npound kil led rt will appreciate
gft“Hﬁtt (LR 1a?3tlpg é) ‘i%@ll%ﬂ? @r?tg’ 8 5%): éxs- §99 ? Mt er ent
preparations depending on the target organ or tissue
and on the desired dose and pharnacoklnetlc
stepft amet ers. The term "excipient” as used herein refers

A bSluBorCTRBY LN Ekh§IbBhy dr Skybise@flddetdtd(SB] @ PR, | |or9@ xﬁnMpz-lodo-

At mlg“fn%f . QoA B g B2 H AP flapo mr: 008

minbD) NV (11§ o) mamdgarswd with a stred@sif nm’og@, foal’ﬁdnl Qopradeshloride
(O\I\;élCI R ge nt %%Qs%d%%‘fé arn%im %gsﬁfﬂ%nawas c{egarsse\{iﬁ {, Irega{o)ﬂ iz fire}Was heatec
to' '1@& &C fuir @ hh theasoalskid rih e iswspensivi e §ltéyed thlrcnﬂg]e a padlofr@HIdTE® amd
the so&}{& v%lrs]ﬁed t@ﬁ&&gw tﬁl‘ﬁt@){;& Tge %%le%dff% T2t \Eeagse\gﬂﬁ \!Vlﬂpﬁ\l HC], dried
(l\kwﬁﬁxb) sidt tbe; jobent eyppbratet]. s’ﬁerpmdbttevag pmfmdé)sv chmrr@tﬂgl adhy on silica gel

an%%[tﬁéde\{lltl‘g@tbAQ%eQJBQ 0) BYi61aDUASL 3OS 38hi ch may al so
act as l"'uent's avo % nts,” solubilizers,
| ubri cants, suspending ad@%@yﬁIBVhders preservati ves,
tabl et dlssqzttﬁsem@& HRSoRIAREShropR-bARyIRDE R MZAL 3-8k
mat eri al n powders, the carrier generally is a 10
finely divided solid which is a mxture with the
finely d|V|--cEéct|ve componefi®:Ftn tablets, the
« m xed wi t Me®e_eag Lier
haV|ng nqceFSary bi n capari in
A i1 e e t he shape Mfrs :
desired. Suitable carrliers include but arée not
limted to nagne5|un1d§Hbo ate, nagne5|unﬂg?eqh e
tal c, suffar, Iactose, pectl%, dextrin, starch,
gelatln traggcgnt h, methyl cel | ul ose, lm
car ynmet hyl[céllul ose, .a |l ow nelting ia¥, 15 cocoa

but he |ike. SNy e ations may
cont ai addiﬂ@gﬁffo t agtiv onpon§@§5’
ers, artificial

coligneht¥” fl avors, stabil NE€L.Br” b
and nat ur, I sweet eners, dispersants, thickeners,
sol ubi | i ng agents, and the |ikssf Liquid formul ations
al so are suitabl égm oral adm nistration include

¢ﬂUId fobnulatlo a Iudlng 20 @ | ONg, Sy up H
3 “Nons; ous ens TheseN

i noI 'rm L' spar asfqp%ﬁs V\h@l@

be convedred Yo Iiqurd f6tm preparati ohiPshor Iy O

before use. Enulsions may be prepared in sol utions,
for exanpl es59in aqueous propyl ene glycol sol 69i ons or
may contain enul sifying agents such as | ecithin,
sorbitan nonool eate, or acacia. Aqueous solutions can
stge1 prepared by di ssolving the active conponent in

wat er and addi ng suitable 25 colorants, flavors,
stabilizing, and thi ckening agents. Aqueous
suspensi ons can be prepared by dispersing the finely
di vi ded active conponent in water with vi scous

mat eri al, such as natural or synthetic guns, resins,
nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose, and
ot her well known suspending agents.
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30

35

30 The conpounds of the present invention may be
formul ated for parenteral adm nistration (e.g., by
WO pjoeosison, for exanple bolus injection or conPCTEP2084/002736
i nfusion) and may be presented8inh unit dose formin
anpoul es, pre-filled syringes, small volune infusion
T a $ulpdilsibh bf PRISEHS @it 8620 f'gSlOl\ﬂ thifoR ’BHEeldSO mL) cooled to -40 °C was

BB B B eFERE B e R g Pyt oo Howed o
\aamﬂo uk) Cethi 1) msnd feerooles sl & st the resulting sohaipoeassdded in one
91c¥1 ‘ﬂgX 450 ‘%ylgi %ﬁ{%t%&ygﬁ%ven il é@éE:?aEn i %te r%{lh@g@&%?c%ﬁ mixture

\pascspybcbaté) *GlfgicHl m andpwiryned toyt @d@‘tlgt@/fm hn addagnaalézﬁl eélheirdagtion
;%ﬁtuge wasochk]\t’e% vﬂ{ ll)exar@ %ﬂeﬂe@@?@%ﬁgkgd & (@ﬁ £ & %ﬁessohds washed with

ontain orrru

l&g@ml’éz%@c V/a,s60grﬂe)s hg P@i@blnqﬂ@tf&amdaye@rﬁmr@}ﬁﬁs;%gltbrvvatel (50 mL)

AHIRENGOR.), SiARNhSO)NEItRNhe ev%bﬁ&arté yiel a%@ﬁ&tz $il. The product

Alternatlvei the active ingredient nay be in

m@mnﬁm%hda@ﬂ ERIOOL POP 7iBIG:luted7Githp CHislels: hdxameanil: 1 — 2:1) toyield

ff) %ped by aseptic isolation of sterile solid or by
¥isation fromsolution for constitution before

use W|th a suitable vehicle, e.g., sterile,

%r pgen-free water. The conpounds of the present

I NV

ention nay be forrnmulated for topical adm nistration
A suspénsioB of A (R0 £1138.44 snngil)a b Frdld (5 (38@ mgins>OgnL HOWicang 50 mit- EtOH

W sﬁak%ﬁ @ﬁkﬁe‘i’ & B?&Bge‘il%ﬁ&&phe@ ﬁb gﬁﬁf& 78NS HBANE \xﬂ?ﬂherecf Bfougha

exarrg fornul at ueous or oil Yy base

R ok Eh@Ee@ @ndg the ﬁltwd WYS&WP%W%SH?CE‘R%EE%C dhe peyents were

S8pdratBPurRBeRlSed bRESURNSd ﬂﬁ.‘x‘espﬁe fREIRHIat RPN énh c&@Bfully washed

aque $JS Qr._oi I ase.and will in eneral  als

‘@ghftaé HrRGOs e eélandnkﬁl’“é E?ﬁﬂe%”iltfnﬁl Sﬁ]gl 1onywp died @@ﬁpﬁ)i Blferggl and
AR tod/héwahﬁlzlnzgo -BOBY1I3SmethSYSRANEL G ABEND ) as 2 yellow oil.

t hi ckening agents, or coloring agents. Formulations

suitable for topi cal 10 adm nistration in the nouth
dtdpcsl ude | ozenges corrprl sing active agents in a

LGS AR S PP o R HERR PP Sufbgacr anta
sohmam of By (5.4bse; $A22mmels ingl8D aili of C&hﬁflzg?ey&:aidemdropwwe overa30m
pSeH§<§ OPi&. r@&ﬂo@&%&%r@ m?&f?re@?@%‘”&?@o? £% ﬁf%gléﬁ kosdvzﬂgl th Ii]t%%r 4 h and re-

I've "1 ngredi en carri
cPhled b7 U Aefscapfiultyrpuepnhed with saf d}@@ﬁiq(b 168 (haeal). ﬁ'éhe aqueous layer was

JX&FM \Qittl?éﬂf((ﬂr (IQﬂmO r111'1L5)t ]Et@'A' @5h Iﬂﬁ% &?Qﬁéoc%hg)glfeﬂ %@Jeouﬁa)’e%"\fvashed

m xture o att
\gllﬂywﬁﬁ 3@@ @rlm d@@t@&zﬁ&i wdevapgratqdrte yielded ltgélblbrawa oil¢ Fe phenol was

%m‘ﬁea/ ﬁy siliga feg&romat%gph*h il éch?t?(% WRHEO enelcl)% g& ll)n—)% tCleIrzCIZ—%
GIISQGHEG)AR)QIH(E@ td pitld ethghd-Boipanyl-Shydokyphénymcetab (Sen 6 gf B1%)
cool, and to solidify. 20 The conmpounds of the

present invention nay be formulated for vaginal

sapdi ni stration. Pessaries, tanmpons, creans, gels,

'f‘)c?asilao?lﬁron 0996‘@ (&P% 435%13312,, Scapérél')e%%ﬁgbdrgnl@ggﬂ éd 4 gt, 84 hﬁ%l) cupric

active carrirers as are
aeptptet(Q89fke; éﬁ?érm}p@m éls&éﬂd%laﬂ' ¥eves bnpaand $ToEL Km}‘é@@ﬁ@ed TEA

C?_qx%m h9R3 HRYoI PR kst R5k sliRka s ahysadad fé‘aectioﬁfi‘ﬁlktgl% -was filtered
sol utions or suspensions are applied directly to

thrpestharad of CAHTH® b?hecteh e cPpang #@éﬂ@ewfa@ pleves vaed and
s\ﬁh{a@ with @D 8Ad reRitREd. t'ﬁle QbmBiREPM ganid ltrhtod Watk axama $ntHQN HCI,

oVi in r | rm
I?rgnf:t lred éﬁ@goé}f f1lge1%,a&8 ﬁgqula}ed nﬂbeectrd Sp?? otsw obrgitoglaphed with
aletaigeMad chiyedtwieh idieinbf heRhBTRIDAL GI0FIHgxMS/EEPRE)0PYibldBef (1.0 g;
‘? determ ned vol unme of the solution or suspension. In
& case of 30 a spray, this may be achieved for
exanpl e by neans of a netering atom zi ng spray punp.
The conpounds of the present invention may be
formul ated for aerosol adm nistration,
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particularly to the respiratory tract and incl udi ng
i ntranasal administration. The conpound wi ||

w@enasidhe have a small particle size for exanpUEERZ004/002736

the order of five (5) mcrons-&-less. Such a 35
particle size may be obtained by neans known in the
art, for exanple by mcronization. The active
gaggedlent is provided in a pressurlzed pack with a
fUItab|e propel | ant such as chl or of | uor ocar bon

Esy-colf PR G S9P0 e%&) i L& fishiergparaine (0.895 g; 7.50 mmol) in

15 L latyom i vide badEa b AR Bwis©0. 300k WAH rsotnﬁﬁélaéd%l ar g8t Tﬁel%acuon was
ﬂ& @ bon Q|ox de or othe UIt as. The aerosol
VoL VAT 1R AT PR RS ERIR S&‘% 9P (39 paBed Qupopa mixture

aflicn wetordndisndiam disuffae.t ammsweéwwaaexﬁadtﬁcthdrhmgmy WIEEDAIQnd the

L
PR T R TR R
filtereal ahd pmpcﬂfated agd the poitle chrohavgramied mp bibicaagep avickbutedWvith a

of t 0 und . Ln a_suyitabhl 0 base such as
PaeedloRe TR S0 o i PR erh S estaieeat
hydroxypropylnethyl cel l ul ose and pol yvi nyl pyrrolidine
%P The powder 5 carrier will forma gel in the
gsal cavity. The powder conposition may be presented

A mixtitie of 0.60§ €1 4Dmmmof) OF 5% X0 (€2 an) GRS 85) &d IL0 (12 mL) were |

R RE SOl P 80 airten St Pimbingd wapgrs were

washeal wath, Hyh dnedd(é@th(hbi filttiod and @hientistied ﬁzﬁ)abﬁ) tpagFp@adebwn solid.
da ted for ustain r, 1 .

e g Pl v G435 AERRD Py G BHR B Ep R B 0 eradicntof

CHQLEAIOABT15: For 8:.exaRmild0.10 @@o%@epwnds of the - present

i nvention can be fornulated in transdermal or

subcut aneous drug delivery devices. These delivery

systens are advant ageous Eﬁ@m&EMBBained rel ease of the

d |
W th e treat moni By LR R T

transdernmal delivery systens are frequently attached
to an ski n-adhesi lid support. The conpoundogkt 15
i nt er est H@ be conbi ned wrth Q penetrati on
enhancer, e. one (1-dggdecyl a

cyclohept e). Sustained re

are inserteéed subcut aneously into to t
| ayer by surg®by or injection. The suggfrnal i npl ant's
encapsul ate the conpound in a Ilipid ubl e nmenbr ane,

Te. ag;tlrredssdluttbﬁ RE32HU0IBO; 4.07 mahoh)aAlR Gl WAL B AN, ABAosphere was

Syt B T A S A LSRR M oo

(26 giheXloninbi@ and Cu(T)RE(.20d 006 thinel STheraion s REatdtib CB °C for 3
hPfTBF P:g{]tlﬂ)ﬁ%%%géas ngi%% amlgy n P\ﬁc\s/lat{.\é/rg S%ngrghenl\éﬁg&( with a mixture of 2 N
Hed mn@?ﬂ%n iThe a(l\lesllkﬂ lpyee grad tbnm,ﬂlxmlqt@lm/lﬁnﬁ’r@ﬂﬁclaad themymbined organic
ag@g V; € Jvzréﬁecf \QﬁWLt@f én(a néMdﬁzl,H @Iﬁt’)e) %ﬁ&&? 4% omt%cf1 2¢] dgfness The

pecification to provi e nune ornu at'i
cpe progut tas Plegm@ompfed e siliest gebandshutad witiohekamedFig® (9 N gvhich
VidiRd8%PIDIL sk@ps of the 25 present invention unstable
or conpromising their therapeutic activity. The
nodi fi cation of the present conpounds to render them
more soluble in water or other vehicle, for exanple,
may be easily acconplished by m nor nodifications
(salt fornulation, esterification, etc.), which are
well within the ordinary skill in the art. It is also
well within the 30 ordinary skill of the art to nodify
the route of admi nistration and dosage regi mnen of a
particul ar conpound in order to nanage the

phar macoki netics of the present conpounds for paxi mum
beneficial effect in patients. The term

"therapeutically effective amount™ as used herein
nmeans an anDunt reqU|red to reduce 35 synptons of the

o,




requi renents in each particul ar case. That dosage can
vary wwthin wide Iimts dependi ng upon nunerous

wo 2oto8B0such as the severity of the di sease tBCDEP2004/002736
treated, the age and general h&atth condition of the
pati ent, other nedi canents with which the patient is
being treated, the route and WO 2004/ 085406
PCT/ EP2004/ 002736 -75 forggofrpagg ni stration and the
pref erences_and exp%ri ence of the nedical practitioner
i nvol ved. O-[E&H-cHprPheRpy - Sdinaatpyénhenzyll gHrvidapadyee of
bet ween about 0.01 and about 100 ng/ kg body wei ght

pécO e r opYlp@¢ e~ spot her apy aeDqr A4

conbi {:ﬂe]?apsﬂq* prefe.dalﬁﬁ) dt8dge i s CO,Et
gigeRe”about 0.1 and ab 30 g/ kg body wei ghgs

nore preferred 0.1 and about 5,100 ng/ kg body wei gh

and nost pgeferred 1.0 and abdut 10 ng/ kg body wei ght®

per day. Thus, for ablmintHiR%tCHO 70 kg ferke®SO,CFE,
t he dosage range woulst He-EiRut CH UH g p@{RdM6<—_lStep5
The daily dosage cambiie -aEkRY®iME er stgp 3i ngl e

dosage or in divided dosages, typically between 1 and
5 dosages per day. Cenerally,! treatnment is initd@ggd

vvitth el Rex_dagages which are lgss fharn,
do.%.&%Lthe uncﬁoiﬂﬁersggﬁer, . 05 2
increasedwp s | increnents until t he
effect for thelindividual patient is% edehety
ordinary skilIMgn treating diseases descrilgd herein
wll be @lg;mv’.—t-hgu.t:ﬂdue experinmentation_and in
rel i ances3eiR pSLCIODH, éﬁpgdge, experi enc&land the
di scl osures of this application, to ascertain a

therapeutically effective amunt of the conpounds of
the present invention for a given disease andJPati ent .

15 I'n enbodi ments of tHdN ARaptPe 0!
conmpound or a salt can be @ ni sk [ pnbi nati on
wi th another antiviral agent? MuCl R i de

reverse transcriptase inhibitor, ¢ )
nonnucl eosi de reverse transcriptase inhibitor or HV
protease inhibitor. Wien the act i62e conpound or its
derivative or salt are adm mitgtlered i n conbination
Animiiurg 9b4-hiedrozyni-mgihpxiphergénattic acldd6amdt0 s7i5t49 nmagl) dpel
HeRGhBRIE! et . : ¢ 0
e S 78 DR YER 1 MR ke ttbd SRR w00 0
fevhluiFieapaction WasapaleA pndxcess TRAresyed in tagua #rdi350HL ofies and water
WHGHRASTS B8 rdRL VRld N&Ting dCRMEMHT SioRHM gaﬁ%g E‘ﬁ% kR B0 o SThe

used herein thus iIncludes adm nistration

24BNt eolution e extppied withEhEr(QmLyardithy expracttagdied (Na,SOy), filtered
MV RDbstcaad drfd 050 L WO6I(61 P HE. ABEMF S 231.18:h8w =SApE time

can be achieved by a:single fornmulation containing two

or nore active ingredients or by substantially
s&dprul t aneous admi ni stration of two or nore dosage

or Wt in active nt. |1 i1l Db
RTEPOOL LS Fe P PabESEicEr aPD g pdse e Bcmip. The
reatipn wipdhehtadk higefhsx foed h. Agproxamhthly 800 «f @i ®OH wds removed in vacuo
LSt [t t he.treat.ment of..animals .
S R e B B PROAURED (LnFont CRRUTB, RyeRlhRedvie
18 Nt COs, Patet (180 mb.,elried MNralOpi ritltersfl and ddaporatad ectffoohs brawn oil 7a
AT ) dfglydes treatment or prophyl axis
(g%%n'g'ﬁé%a}ge %Pﬁg’ @gn |ti3?)l'n associated with or
nmedi ated by HV infection, or the clinical synptons
stdper eof . The pharmaceutical preparations are
preferably in unit dosage forns. In such form the
preparation is subdivided into unit doses *contai ni ng
appropriate quantities of the active 35 conponent.
The -unit dosage form can be a packaged preparation,
t he package containing discrete quantities of
preparation, such as packeted tablets, capsules, and
powders in vials or anpoules. Also, the unit dosage

- s T T o
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be the appropriate nunber of any of these in packaged
form WD 2004/ 085406 PCT/ EP2004/ 002736 -76 The

w@b@nossaewut i cal conpositions in Exanpl e 46 ar ePi/ER2004/002736

enabl e those skilled in the ar84to nore clearly
understand and to practice the present invention. They
Apgxtu ofGe (B £dhSP derodd 5% d/T (OA50igh FQA(4S o everfshilive under a

HOYGREHIRM ({18 y }tgﬁg gl TL@%h&@e'dggodﬁLt HE e %Eﬁéég?rﬁiﬂ% benzyl alcohol. An

representa er eof arnmaceut |

ipﬂdémﬂé@ﬂ P RAE ip ?@ﬂ%«%A?Wﬁwddcd mddgdragmation qpptinued for another

§H ch sfsébﬁﬂ?oﬂﬂtﬁ?of PIEPSTRIE AHb 8c B8R )\ad gehel @ﬁ@re%ﬂoﬁ continued for
doses contai nin appropri ate quant Ifies of he active

HSHsb et Th emétutﬁwats dieed JEh Eras e@rﬁluﬁedéhregéwé@éef CELITE®. The
RELpaiad mﬁedf HieEDACkag the e&ﬁbﬁecﬂm@ﬁm éjdlt(rﬁ&é’ & (grlazs 0Oy) and
uant i pr epar a suc packet e ets,
dpiiebo T Bonn araiodhiin 6l shronh taripbimeliveg wih
CHmlmﬁuxhnai@samfﬂ‘oﬁlrmm@sf ha7n8%apsul e, tablet, cachet,
or lozenge itself, or it can be the appropri at e

nunber of any of these in packaged form The conpounds
odp 4 orrrul a |l may be prepared by vari ous met hods known

Tcpa E(ﬂ?ﬂ 0 ?Qg E?):é%g] ﬁ’ﬁjt Iﬁlg‘lhlzrﬂ éf—lréi AT eg rtdc’ 6 % a na%ded pyridine (3.60

materi a
ka4 Hohaolh f@hwed)bm‘kpwiaft add!t@ﬂ@ﬁmfmwhyﬂ'ﬂda 1(@6(delm39cﬂ6 mmol)

SRY 4 ﬂonﬁmgi LV 6 &ectgﬁeaegtfred*av f8i5GUaS, kfea&m Ifnyam}efwas

art ra are gq)ven

exa
ity h30ee S0 e eoted NaHEOp ind s eD S aid ghaporated to yield

sndens1and brandhit @odpact i ce the present invention.
They shoul d not be considered as limting the scope of

the invention, but nmerely as being illustrative and
&y esentative thereof. 20 EXAMPLE 1 Et hyI

Chlor03 X acet te MeQ_Me
q %ﬁlsﬁenélon @FF&CQ d%g 8 ggd_g 078 (m'%‘{lb]ﬁ E (égmgémleéittg'gsc was added
Bdpwide a—sdﬁ(trehlld) DEBAL-HCLOM aPhMe; 957 mX.; T.5CQA]). atlﬁﬁesillltlﬁg mixture
S0l FSreg %@g’% I:I;Jngtreg %ilrrsﬁ#ﬂ Xé’ﬁ:ldllilggg c%zlﬁg’o\ws adged followed by
MeZox23mlL( 4% (Dﬁiﬂnog 1.00M 18PhNye®)| )l‘haﬂﬂ(tlﬁa wiat stofed XOE°Gf 8 m and heated
ction m

A5 | b PR s e GRS R e Biguene
dxtracied] wiﬂhEtQﬁCga mil60 méX tdriat (Na@m‘;) chind e‘vz;hpﬁnateﬂe'i{‘b&jaaa’f@roduct was

B Ly st faneabh avd SRS PHALER G BBGER( 27 sb Thd:1 ) to

ﬁ&dg,1(g0(81_6%)efml) of 9b fromthe previous step, NaCN
(28 g; 0.58 mmol; 3.5 equiv.) and 500 nL of 90%

aqueous EtOH were stirred at room tenperature
@peg ni ght. The crude residue was partitioned between

R el SRR Db P B Bl v,
(40 mL) was cooled to -78 °C and a solution of BBr; (10.1 mL; 10.1 mmol; 1.0 M in CH,Cl,)
dropwise over 10 min. After 1 h at-78 °C the reaction was allowed to warm to rt and stirred for
12 h. The reaction was cooled in an ice-water bath and the reaction quenched with 15 mL of
ice/water. The aqueous phase was extracted with CH,Cl:EtOAc (3:1 v/v), dried (Na,SO,),
filtered and evaporated to yield 8 (0.52 g; 99%:; m.s. 209.21 M+H)).

step 7

To a suspension of ethyl 3,4-dimethyl-5-hydroxyphenylacetate (8, 1.0 g; 4.8 mmol), 3-chloro-
benzeneboronic acid (0.901 g; 5.762 mmol), Ca(OAc), (0.959 g; 5.28 mmol), powdered 4A
molecular sieves (5 g) and 40 mL of CH,Cl,. After 40 h starting material was still evident by tlc



-77 evaporated. Silica gel chromatography and el ution
with a gradient (100% hexane -3 90: 10 hexane: Et OAc)

wOe@tdedol g of 9c. step 3 Gaseous HO was sl POU/EP2004/002736
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bubbl ed into a cool ed sol uti on8of
4- chl or o- 3- met hoxyacetonitrile (9b) 5 in toluene
qiiGmajlditiet 35 g pfBe bdrpniaaid FeQldd¢dl Theyeactn wibstitredfOr an additional

i 0. - ' t

01? ’To%ggz%@lsﬁﬁ%%w%@ﬁllter tRLBQ eatelglgt%@ glﬁii#ﬁe%daﬁllcé %(9 q’he solids

weramaphied wethatidrGHRCL. Th@c%llmﬁé rﬁlﬂtraméﬂeéwgﬁbﬁmee@lenaﬂb/ Wite2N HCI
8l 3504 5 NlaH@E\é\gB J&a"te? A2, Fh@Strabi WeRr®@Ed @@QSOAP 51ltered and

washed W th dried mavacuumovento(}/
@yaporaigd. (@lq;%ruq«;fpr@pﬁwas purifiad by siliga gel chromatogaphy and eluted with

Ry ) 6595+ . Qf
Rl PR L& S o R D T L]
for 3 h. The reaction was cooled to rt and extracted
é%r})t Et OAc. The reaction was dried (MgSO»4), filtered
a evaporated and the resulting product 9e was used
T 2 brdfionfofi 1 Orgeat 3peu3i 1ftingreal), 8:335 1 8- BAMPLIF0D3,6d{cBloropyrazine in 10

%%gr%gié?fc%%@@ %)We)-wﬂeﬂﬁg{%ds Q&&%lwé'oﬂtmn%fs’é @xwm{r@ 5 mmol; 60%

ipad). STy rRastionygingd 4t) 4for mﬁﬁ@ m5§11@\psed30 BARIH bt Fpppprature
&da sﬁl%gi for ﬁ ﬁcﬁlr 4Tl§et BRtign Wi P¥Rrell ohto'a thixfeke gf@& whter 4d sodium

steg 0 58 step 1 20 To a cool éd sol ution
Rpuligfen ;T|he zrmﬁyra MEx %@Ctﬁ%thﬁ@}é?lﬁh Fifh B¢ anddhq opgabingd extragts were
$&ndd WIR5% 1800 waikBhdBkin® f THeldR L2 Wi dler (Mgser) nﬁlﬁi@fﬂl@t’h@ evaporated
was added dropvvl se triflic anhydride (16 nL; 97.

thafe#l@‘lel chygmentagyapbiviopeilise seland eluisA vith hoyanp:GGrc ((19 1g- 8:1)to .
Wkid 1% gl)}:m]:ﬂ}fs gﬁ@ﬁ f+i_opwas stirred in an

I ce- The sol ution was transferred
to a separ atory funnel and washed with water and
g1e dried (Na2SO4), filtered and evaporated to

él eI d 21 (90% of 4b. 25 WD 2004/ 085406
Wtﬂ:ﬂg@@%/gj@ﬁ-} glmol)'péﬁl HOAc (12 mL), HCI (24 mL) and H,0 (12 mL) were

heated at reflux for 16 h, cooled to 1t and extracted with EtOAc. The combined extracts were
washed with H,0, dried (Na,SQ,), filtered and concentrated in vacuo to afford a brown solid.
The crude product was purified by chromatography on silica gel and eluted with a gradient of
CH,Cl,:EtOAc (8:1) to yield 0. 150 g (18%) of 62 as a brown solid: m.s. (M+H)* = 341.27; mw =
340.8.

EXAMPLE 7
(4-chloro-2-methyl-3-phenoxy-phenyl)-acetonitrile

CO,Me PhO;@/‘
jij/ step 2 step 4

11: R=H Step 1 13: R = H 15 R OH ste 5
12: R=Cl * 14:R =Ph P36 R =C1 P
17: R = CN =1 5t€P 6

step 1
To a suspension of 3-hydroxy-2-methylbenzoic acid (11; 22.8 g; 0.15 mol) and water (300 mL)
cooled in an ice-water bath was added 3 M NaOH to adjust pH to about 10 (ca. 60 mL). NaOCl
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step 2 To a solution of ethyl
3-met hoxy-4-trifluorosul fonyl oxyphenyl acetate (4b) in

wal200/085406THE cooled in an ice-water bath was BCOEP2004/002736

slowy a solution of Pd(dppf)c€&2-(0.024 g; 0.029 mmol)
and DI BAL-H (6 nL; 0.058 nmmol; 1.OMin PhMe)and a
Q08 IniL; Giaftaqugous folifidi; 0.0 ohwwes didedddpwiee byelr zbauc3( 0 vRde

Y PhpMe)
K On‘paﬁh %&8& Dela?ureo%e%(%ﬂ 2- 6h’ g’fb Aftﬁﬁ%lé gﬁdﬁrgmd\!v%s C%Hl Y\@?,i 90 mL of 3 M
HA WWeagld@(bmwa@ portion. rEheagsdltinhpieciigsie was codeqtet anld)dnécbcm dlsintered
E]assﬂ‘t@r 'ﬂﬁ%ﬁfdb ?fbdﬁ‘@%va? %ngt%ihk% f‘f’dﬁ?ﬁﬁb%@x gﬂz 8 15{R; tdd a yellow

rough "a pa f

quant i tered
@Ell?@(frv%‘*%ﬁfﬂ%?he sol i ds washed thoroughly with EtOAc.
The conbi ned organic extracts were washed with water

and brine, dried (MJSO4) and the sol vent evaporated to
$$Bdrd 0.240 g (85% 10 of et hyl

B-soRtiG0oN241 81 §) )55 Bhehol), AeeBeo fhs hndz%ogl}gsoﬁ(ﬂa@ mdL) was stirred
an

sol ution of 4c

STt b thes §ea€%§eﬂ§ﬂ B%é?*d %D%?l%)rwaa C@gﬁ% ﬁ@r@e@@% to
{fprd&imdiely Q024 th’enmhgma]/\fohﬁfe ailxd fhe adsidud BedSsélhel id BtOAc. The organic
}?hage \%/asgxrll hed 1ltjhr Sea[ (\INa ?\%H?Z;br bé]éle d 1ed fgteﬁd ag% gw;apgrgtted Tl-xléhcrude
wsémiW@h@g@@ﬁbﬁsﬂanU@mm&HMBMﬁmﬁmdﬁumd“mhaﬁwOA@hmmmﬁmﬂhmn(L9

t he organi c. phase washed with wa ur

Shiobr Rt RET SR bt T 1 A Rana che

sol vent evaporated to afford 1.4 g of ethyl

3- hydr oxy- 4- net hyl phenyl acetate (5a). 20 step 4 To a
%ensi on of 5a (4.8 g; 25 mmol),

Po & bdlaton lbe mednebelesichyd kg2 (nfet B Tgknz&@: (1BD1.0 g; 4.98 mmol),

l%en%i%&?rh}éaca?(laﬁ.& g%%&l)of QWder d(liﬁtgg? |4§%1l}|%o§/§1& molecular

s¢was (1 Hopnd e CL 425 mBswastadddd THA @elﬁtm]b)wl@l emalh ahdaxhe reaction was
Mh Bbe?xﬂgl% %t n%fma& Sl @er s?ﬁldgtaggci ﬁ%d &g g&jcf" t(iio a{ (E& gof

reaction“was stirre
@us@ebmomﬁadid Wa%qdé@ﬂ rtnklrstmfgllfomnpﬁndr 26h. oThe(iﬁghéﬁ’a@m)ur@wmb filtered

egpgg ﬁ?ﬂ;@okhe%p &%o%ﬁﬂ%%cf SAILcqug %gv%%hﬁd with

trates re wa equen

QHCLsICIkibzcoxnbzl@dmg)amC Kitracesy ety oy atedaalibe crugn @rokimtm@s The
%&rﬁﬁggtﬁ%ahm@w%% Sllilfa %vagn'gg&gd?\i\ngbhe% zElﬁﬁiAgg'g dge\éja 88(58 L 695. 15) to
ﬁéﬂﬂamwgmb%)and el ut ed with 25% Et OAc: hexane to

yield 2.2 g (28% of 33b 30 step 5 To a ice-cold

solution of 33b (0.7g; 7.2 mmmol), 3, 6-dichl oropyrazine
¢4 g; 14.4 mmol) and 72 nlL of dry DVF was added

! %dllﬁ{;ﬁ"o%etﬁgl’jt Iéhg%ré et ]sﬁpgﬁg{}}glgeng%ﬁg 4B, 6{’@% rf‘él  rzol)
dmotywéuil Rhdylex@9 mLi coqled inewicerivglet batli wes addad dnopwsmbmAIr -B (7.41 mL;
ﬁmﬁmelgp ﬁ%wmé O’Phemsacﬁr)n wzsfauglge%@b éeggen‘a Jgd%&%% H,0,

or ganl c phase was

fmﬂé%Hﬁébu Ti@d)rzﬁng@hm vag exteeted Wik EhOd The combioed drggnic extracts were
\%s&ﬁﬁw{tﬁ\ﬁ%%ﬁcos Wil Sh8 iR aHRARRRIO, Bffer ahf @vaBBIQQH' gatynald 15 as

urif by silica gel chronmato raphy and elute
%?Ctkﬁ essz%b/sﬂEﬁlmes weddae negt sjapevithont fydhey pprggionnf 57, WD
2004/ 085406 PCT/ EP2004/ 002736 -79- step 6 A mixture

.72 g (2.6 mmol) of 57, HOAc (3.5 nL), HO (7 nl)
%?P H20(3 5 m) were heated at reflux for 6 h,
Toosdhdioh of 13 (0.736 lgL12. 86Imitiol) ldisvatedlin yrilliRXU0 aLYH @ds Mdeddropwise

Et OAc. . Th
met anesulfon}gl chloride (0.252 pL; 5.92 mmol) over 5 min. After 30 min a small quantity of

'D—4

starting material was evident and an addition 25 pL of methanesulfonyl chloride was added. The

reaction was partitioned between Et20 and 5% HCl. The organic phase was twice washed with
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conbi ned extracts were washed sequentially with water,
sat'd NaHCOB3, and brine, dried 5 (Na2SO4), filtered

wa@pa4osieent rat ed. The crude product was puri f PELER2004/002736

chromat ography on silica gel-87The el uted product,
which still contained the 3-chl oropyri4azi ne was

L3I e s2h- NaBRO3(2pd htine. div orgaipexagt wasglyied A¥gSO,), filtered and
&v% &@de@t 4=l chﬁle%tdﬂhéi s ﬂhﬁmﬁé%ﬁhegfon 3MBcAse] @luﬁﬁ’é %80 10%

%to(f‘? f@ﬁ?ﬂé F%YIE)‘H é‘ﬁd%?%yhc ghlgrigp Ao (BAEN) 2F a caledess eilaci d

ethyl ester 02Et O02Et 02Et MO MO\ MeO step .1 Ac/

ste 2 Et 4de 4f O02Et A O02Et HO step 37, Et / step
5b 33d step 1 15 To a stirred solution of ethyl

’Bhertehm mehErlﬁl(@Qm gﬂ)&?f&(ui;ﬁolpw@. diSSalvaBin0H! () mil)) akd2EN20.107 g;

&Emarb g S B vAERS 476 o el el bt g i3 m) was

ddged torpodducela ipnivdgsrmius) Bolmmnlwhldﬁht&ﬁlaﬁc)w torhfux @@atigh® NThe reactlon
I%Xﬁh‘éwv? %éenﬁgtéc{ {n%gﬁ%tandgmilgonegb e endv\&/l\%(gruaéx?,‘rHé@tz ebe orgamc
mhasehwa@mrg twmcl with émcm ribq:d(MgSOe)x filtered sndweaperanaisth gatld 17 (0.210 g)
MW b for$hied ) and the solvent renoved in
vacuow?%lﬁe 0crr uc]‘{:é %% pro uct 4e was purified by

chromat ography on silica gel and eluted with

CH2C12: Et OAc (20 1) to ymtavipBrEg6 g (69. 5% of a

white solid. sol ytjion of 4e 80. 42
mmol ) and 20% Yﬁf C&EOIQ'%A?EWP e uoEPrBrREoRRE %&éﬁatﬁn
excess of 25 Et3SiH and the reaction allowed to warm
tort forHQ gﬁ)e FA was g emyedgi n_yacyg and
the residue iti betmen r ayfd ¥ ACD,EThe
crude proﬁ et\y#s purified by
silica gel”.and eluted with CH2Cl12: he@éne :
yield 3.0 g (16% of 4f. step 3 @® 2004/ 085406
PCT/ EP2004/ 00237436 -80 A sol ution of 3% hyl

fs aestomﬁbn 3t iR ti%béi%g H%’%r%@h%ﬁc&é‘tfe (34%8104&2 6. élﬁm%% JTERMP (13

and CH2C12 (80 nLL
1) w&%aéq!ﬁdcwta%ﬁlsc%r 3@ (Al/2; 189, mogolhsng] 1.2 g_ofﬁ foworobenzonmﬂe (1.2

%%l) OM{%rrea%@on Iﬂlxﬂne fht I?c'éte& tdn2BtC aKcﬁm&n‘éJP&l Hﬁ/eﬁfd | O35 han

was al | tort and stirred for

additiepal 815? g %C@nw@&dqdrﬁna At 3-2 b apaddtiongl 4 he aﬂézq(h @nd 0.3 g of 3,5-

diﬂlﬂﬁ&ﬁeﬂibnﬁ&l@ Rebhaded ARerdt dfheatpl tﬁ%ﬁféeﬁf:ﬁen a;ﬁ’seco@EH ?@M%dﬁhe
F ase was ext act elg@%hEé C12: Et OAc 1.v/v), dried

N&msture fqu pg{_,glai aﬁﬁlé e sohd cake was washed well

with BtOAc. The filtrate was washed with 2 portions of 2N HCI, 1N NaOH, water and brine.
The organic extract was dried (MgSOy), filtered and evaporated to yield 1.3 g of the ether 35a.

EXAMPLE 9
Ethyl 4-chloro-3-(2,5-dichlorophenoxy)phenylacetate

Cl Cl
Br HO 0
N D/\cozm . :@Acozm
Cl ' Cl
Cl Cl

3a
A solution of ethyl 4-chloro-3-hydroxyphenylacetate (34a; 2.0 g; 9.3 mmol), 2,5-dichloro-
bromobenzene, Cs,CO; (6.0 g; 18.6 mmol), TMHD (0.38 mL; 1.9 mmol) and NMP (15 mL.) was
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crude product was purified by silica gel
chromat ography and eluted with a CH2C12: Et OCAc

w@e@diogsave (100: 1 -> 100:4) to yield 5b (2.0 g;PTI/EPA0N4/002736

ms. 209.2 (MtH)+. step 4 10 A8%el uti on of ethyl

4- et hyl - 3- hydr oxyphenyl acetate (5b, 0.20 g; 0.96

dapadsyd with i eitbam of hitopabionYeme CofrodSchirride (0.3 7)) was added and
2 (0,:469 g: .0

t m%?cl:}%ognagalﬁlws ?%éﬁ{# I{P&g&c %n lggﬁp gvgs I%:%Q% Fﬂs-%zpeg%&gifg h then cooled

toirt. rigenspbmsionvis ffilicreCthoeugh o P@C_h bftﬁﬁEIdEE(@(a@d #hg sgfid wWasBed thoroughly

&HRE@OX@%@Q&%@%&&E %a§@!(1flﬁfed \%[hi%ﬁ%di egR3 8¢A50)RRd the solvent

to 120 C for 11 h then

reaction mxture was heate

evapdretdd.t Bheprodpkievas papBershyohraneasogiaphy en eilica el endgpinted Wit
EEOA%&&EE do Jre1d386 (§944 &l 1p@ghed thoroughly with

Et OAc. The@1 z@n‘%%ﬁed fl( ?e vas washed with 2N HC,
drled (Na2SO4) and the soI vent evaporated. The
product was purified by clExampDBnaphy on silica gel

?ggc)/;l (L# eg3\é\n t II;XEt lczo)ﬁam%ro(n}o rPoxy)?thelngl d 0.31 g

6- [ 3- (31 or o- enoxy) 4-i | - benzyl ]-2H pyri daz
- 3 on A g LRV T WS AN s
1 Me step 2 st ep zremﬁ%gi@/oz I
\ all, (Clll.::l-Br/step4i-PrB (310 f
REt O OCI360 "N-~\ NN step 6|-§,; i-Pr
O 59 60 step 1 WO 2004/ 085406 PCT/ EP2004/ a002736 -81

momnsmsfaemdmn nm‘chymb&ﬂ:lem 3Brg; 21 (naﬁl)z%@mommmbmmﬂc Ycid (5.0

% EII-EIIEOIE }fg[gg:rgﬁ tate %P % ﬁﬂdz A"Qnes\/\al%c éar SﬁVCS a(rjlcrl %?I\éhﬁgno mL) was
sled TEANO Sad.; 40 howbdnd the rowfion vas stlfnr@d for B daysl@h¢ reagitod mixture was -

figegg@@)io%gh L gad' oq’ %EIITE(I@ ’h:;;leetloﬁ Ei%ij c%ﬁtgﬂln%%e%élg&la\?@éves was removed

porti
dndgstiered ity CHe@lla oRy pﬁi@mﬂl é“cbepfa@l@nf(dgé@anaidﬁw%wexe waghegwith 2N

ﬂlbl e, RE1 MBSO}, Fiterl éﬁwvﬁpéatwmﬁtcwd@ obdadt vds Shrb@htographed
in and vvarrreéf tort and stirred for an additional %

mth Siliea ged act dlwed with x gradientwé bexdnd/EtOat (WIG:h—hek Ehéo yield 37a.
filtered through a pad of CELITE (r) and the solids
washed with hexane: Et20 (5:1 v/v; 60 nlL). The

conmbi ned organi c | ayers WEXAMBEERdd with water (50 ni)

4-chloro-3-phenoxytoluene
(OH),
HO Me: 0 Me
10— X
Cl Cl
36 ' ~
To a solution of benzeneboronic acid (1.9 g; 15.8 mmol) dissolved in CH,Cl, (250 mL.) was

added 2-chloro-5-methylphenol (36; 2.5 g; 17.5 mmol), cupric acetate (3.5 g; 19.3 mmol), TEA
((12.3 mL; 87.7 mmol) and 12.5 g of 4A molecular sieves. The reaction was stirred for 24 h and

i

an additional aliquot of benzeneboronic (2.4 g; 19.3 mmol) was added and stirring continued for
an additional 48 hr. The reaction mixture was filtered through a bed of CELITE® and the
filtered solids were washed thoroughly with CH,Cl,. The combined organic extracts were
washed with 2N HCI, H,0, sat'd NaHCO3, H,0 and brine, dried MgSOy,) filtered and
evaporated. The crude product was purified by silica gel chromatography and eluted with
hexane:EtOAc (9:1) to yield 37b (1.6 g; 47.1 %) as a clear oil.

EXAMPLE 12
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and brine (50 nmL), dried (Na2SO), filtered and
evaporated to yield a yellow oil. The product was

w@eoousade by silica gel chromatography and el uPE€UERE0D41002736

CH2C12: hexane (1:1--> 2:1) to-§9eld 10 9.1 gofd4g.
step 2 A suspension of 4g (9.0 g; 38.41 muvol), 5% Pd/C
(380 ng) in 50 nlL HMABWoraddilEBo-Aiph&to@iHoluems shaken
under a hydrogen @t nosphere (50 psi) for 7 h. The

m xture was blte ed hrough a 15 pad of FCELI TE (r)
and the filt gl Yst was was e v S OMe The
sol vents were erat ed—urder re re and
the resi due d@isSsdfved i n sKPBE ‘ '

with sat'd HaHOOi wat er and bl?#({)g B% reultlng

sol ution was dri ed (Na2s&4) , bté\;p@r at ed
to yield ethyl 4-iso-pr6pyl- m?

(4h; 9.0 g) as a yellow oil. Znﬁfe;ﬂs |on of
4h (3.38 g; 14.30 mmol ) and CH2Cl1l2 (150 nL) were
Sgoo]lzedto-78 C and a solution of BBr3 (5.41 ni;

2 mol) 'in 130 nL of CH2Cl2 were added dropw se
Ayantign F@- dhlmo-@élnomeﬂ—hyﬁftﬁymhmn& {lﬁm 16 1xd; W0enmaelSN. Tmazaki et al., WO

L1085, ad b bl DT BRI SR b o

wht Wab, heMadHO@BIx80r 4rh jindeTh N, aqloqmas ITay esactivasva® Booled to rt and
I'Jd%[) %t Ye‘%ﬁcﬁu%} ?ﬁvéﬁlﬂ ﬁgnni!lgg 'E?re) dﬂqué%%?%ﬁutgo?%ag&trg%g twice with

e conbi n aqueous layers was
G Ceand dlel combinrg org @iy cxgiacts eehod with dene, drigd @Ma$0a), filigrhd and
KL MePlolyield 8¢ pPhenol was purified by silica gel
chr omat ography and eluted with CH2C12: hexane (3:1) -3
CH2Cl12 --> CH2Cl12: EtOAc (100:4) to yield ethyl
i50- propyl - 3- hydroxyphenyl acetate (50 3.0 g, 949%
4 To_a solution of

step 5c
fie S@Hﬁ‘%‘r"é BRALSBBorBHple sieengps ldmsdwl@vdr%e ®- Orﬁraﬁ ? mmol) and BtOH (5
IﬁLJ}J\K/d:IE headsiab a0 & §tre8 9r@ightd Tﬁérda&iﬂﬁ'rﬂmtu%s@@ﬂd%ﬁ W mall quantity

I NONTW T e T WS

\dlﬁylsresu'ﬂhé irr aaeeul sion. mbmﬁt lJ’rlﬁL mﬂﬂh)fleﬂeﬂﬁmﬁﬂ wak Bddat i chalaRaemaining

t?n wl%%rle\-sggtéd %nearrl%l-@ega u% rllltsjs 10nt C['gngigi W% \%E%&ﬁ a“%:l ll‘%lrld brine,

dreﬂ (INAHC @4, filTFted audemporated trygeldil 85 giof 21 ahiek waeteiadashethe next
wi.th 2N HC1, Dbrine, dried (Na2SO4), filtered and

e\})aporat ed. The crude product was chromatographed wth

silica gel and eluted with a gradi ent of hexane/ Et OAc
Q¥hexane/ Et OAc) to yield 33f (1.0 g; 66%. WO

004/ 085406 PCT/ EP2004/ 002736 - 82- step 5 To a

A sdutiom ofi 2% €)-830izo 33 @qu},)gf/aS(dlsstvgi in3¥Q¥r (ﬁﬁﬁ ML) agd added to a solution
,lcfé WHtghth 9maNYAEAEN@ 2(L)8 Fsolitiod o?ﬁaﬁ@{g))%h B. 5, éll%nﬂb and H,0 (1.5

DVF was added portionw se
)e/frsrﬁldéﬁdi over ari{lal 18 Berqdo ﬁhmult@ %ﬂmﬁewas %t@lewﬁqrﬁﬂebal minutes

tBeRIdaEH dribSiBesvat L @ t@eﬂﬁlsﬁetnlslbﬁ SﬂFe@d"WHB"@ 9r1¢ gq 3 AhoWBd DMP

to a m xture
A0S G0 B Rectioyis st s o Hoing hep Siuretl Metros iR 14 304 was
aEﬂ@Acrharaﬁgamb @hase GaDWGEH BXtd WEl Fatv ﬂleedvmglsd e, fileerdd eﬁi&S
ct, was ri

B B G e b P L A Sri A B pradReraghrss on sMRDge hid eutea

Witd 2rabaghaRhe tra®Bnt30:1dca; ﬂﬁéO) %ﬂ:h?hellﬁeﬁdz\é& me@ ol 60 450 g; 58%).
hexane: Et OAc gradient (15:1 - ) to vyiel

of 59 (purity ca. 80% 10
EXAMPLE 13
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step 6 A mxture of 0.64 g (1.44 mmol) of 59, HOAc (12
niL), Hd (24 nL) and H20 (12 nL) were heated at

WO edouiss4dor 16 h, cooled to rt and extracted WETIEP2004/002736
Et OAc. The conbi ned extracts-g9gre washed with H20,
dried (Na2SO4), filtered and concentrated in vacuo to

af t@BdB@nbrsomr@phéndxy) HSchIdae pldhyi€6-px® U g alihyd@Spyridazin-3-yl)-

r hidge%?egdxpg [9—2’?—}3 o%{q%%ﬁ%or%%@élql()g =G oro—bglgzgf]ﬂ) IHtJ@rngazm% -one),
yield 0.10 g (20% of 60. EMAMPLE 5 Et hyl :
4- met hyl - 3- (3-fl uor ophenoxy) phenyl acetate 20 Q2Et

Bt HO\ Me.'~ | FO M ~ 32b 33c To a stirred
}gSIutlon of 32b (0.80 g; 4.12 mmol) and 7 nL NI\/P Y

gl " & ‘ dded Meono- B<
mol ). The reactign was heated to 120
The reaction m xtuP® was cool ed to anbint
tenpdBat ure, and quench&#d with a m xt ugsa:af = BrN
and Et OAc. The aqueous |ayer was thriceg3at aN iSteR 3
Et OAc and the conbi ned organic |ayers were washed
with water and brine, dried (MgJSO4), filtered and
evaporated to drgRess. The crude product was

i1ica gel g el ut ed

i vh yisedpdid
004/ 002736 - 83
y) Gk, 5- di net hy
MeO | \ CO2H step MeO |1 gt
HO/ HO 300 Red2 M 6a 6b: RL = H R2
7c: R = 0SRCF3 step 5 7a: R1 =Et; R2
stdg" WR 7b: Rl1= Et R2= Me Istep 3 O2Et step 6 RO I \
IV st e

Cecspu%l cmbonaGtQ (181 47g; 8. 779'mrhol) Was I3ded toa soh]itgon o%—clhloro g~methqphenol (18;
2.5 g; 17.53 mmol) and NMP (16 mL). The resulting slurry was degassed and the flask
alternately purged and refilled with nitrogen. 1,3-Dibromo-fluorobenzene (3.54 g; 28.13 mmol),
TMHD (0.92 mL; 0.81 g; 4.41 mmol) and Cu(I)Cl (0.87 g; 8.79 mmol) were added sequentially
and the reaction mixture was heated to 110 °C for 6 h. The reaction mixture was cooled to

ambient temperature, filtered through a bed of CELITE® and the filter cake washed thoroughly
with EtOAc. The filtrate was washed sequentially with dilute HCI, dilute NaOH, water and

brine. The organic extract was dried (Na,SO,), filtered and evaporated. The residue was
chromatographed on silica gel and eluted with hexane:Et,O which yielded 1.8 g (32%) of 37¢ as

a colorless oil.

step 2

A mixture of 37¢ (1.8 g; 5.704 rmhol), NBS (1.066 g; 5.989 mmol), benzoyl peroxide (0.069 g;
0.28 mmol) and CCl, (20 mL) was heated to 90 °C for 2.5 h. The reaction mixture was cooled to
room temperature and poured into 100 mL of H,O. The mixture was extracted with CH,Cl, (2 x
80 mL), dried (Na;SO,) and evaporated to yield 63a (2.25 g) as a colorless oil.
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Me Me 8:R=H step 7 61 33e: R=3-d-C6H4 A \ O I \~
.H M 0O M 562 step 1 A mxture of
Wazdwmi;my 3- net hoxyphenyl acetic acid (6a; 1.0PQI/EB2048002736
mmol ) and hexanet hyl enetetrafl ne (0.808 g; 5.76 mmol)
and TFA (7 mL) were stirred and heated at 90 C for 4
stP 3 The reaction was cool ed and excess TFA renoved in

A\3Gti6h GE88a BE23; 5004 Inﬁﬁol)aNQcm@ 839 £Q7 \t@%mﬁﬁ%d bt B0

resi §% The. r sultln brown solution was stirre

aqueoys QI was gfirye atrt?@m taalaré%% gt bt iTnsaheeat was qvapcratel and the
rewdﬁd'IpaEItﬁﬁbc(Bb@NdEh EtQRE (100 &)1 §x%6d BT (10@8L Y ke @témﬁg%as washed

I M MR o MG N E
crsdd produotrwasfpufified B iy ,gel:lcﬂrdﬁﬁttdgmphy andrelfté ki 8&%&&@@@
reacti on was heated at

agdeg con H%§O4_&% L)

grpient (10 53 6:4) 1g vie bﬂ%&ﬁ%ﬁ"/@otﬁ?éo%acﬁﬂwlﬁ% off OH was
renmoved in vacuo and the residue partitioned between
Et OAc/ H20 (1:1) the organi c phase residue washed wth

sty NaHCO3, water (100 ni), dried (Na2SO4), flltered

Teaghiexapor.ed eof 436 (2biz92.9BEmR6Y YB-RHlord R ridd AR, 98%S6. 5 mmoal)and

16&%1;;%% %ﬁ%%@%as 8(%1 &pﬂ%lﬁ\%}gee&%fgp qfe{\la\(lfg 27%831/00@@0 gtgmmeral

oiDMBhe r,eacﬁ% ﬁ’ﬁb(tﬁ;e @t@ts A6:dg) 0°CHEATh 4rASTIBk3d Wa@m%‘@éﬁﬁemperature

h TLC showed
DA gt ERBRRE S SR80 Pl s
1280t Thnaimt3es or@nmfexmtscwamw%emm ﬁﬁ@@wtﬂﬁHz@ digedl papsD,),

r for a cond
A RO SO BR. BRI SR it i, PrciE R genc elutea
w1£h’tzdthﬁﬁﬂ3tOAB gfaaihi (18te d-far) tdprand é'lﬁras &@oﬁn e 01g0.03 ét W‘?@
was diluted with EtOAc and filtered throu % a pad
CELI TEO. The catalyst was washed with EtCAc and the

step@NDi ned organic extracts dried (Na2SO4) and

A Byapor od urified by silica g
T PBRar0 o & oS AR Bt Mol b e B30 sk ek beyed @ refiux
foaf I, epdetobidang erfractdd WithFtO2e.. TH LoGibeRd Sxtkots FveSOdridh | |(N’:{}SO4)

f118Ied agd c%) Zr)a}érgd dfﬁe crl(u% pg;glll)lctzﬂas pﬂr?%l 12 ¢ 0% It q?g% P?‘Yy%ﬂh‘bﬁgel nd

ehdefd&pMd seaddof CETCIOECAC G116 I)IEB/Tﬁélu d6.56 8 (609h) d¥l64a as a white
$ 26 mmol ) over about 20 mn e reaction was
So4d.irred at 0 Cfor 3.5 h. The reaction mxture was

extracted mnth di | ut e HGxgo@1Iied4f - saturated NaHCG3,
dried (Na2 nd ev rate 15 9.41 of
( - -CB ofo ]e @8§ 4- efh(y(ij benzyf( 2H—pyr1daz1n 3-one g

7c as a br
0,Et
_step1 1 \©/ step 2
m o begey

65a: R = CO,Et
65b: R = T 515D 3
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step 5 To a suspension of PdCl2(dppf) (0:650 g; 0.785
mol) in THE (40 nL) cooled to 0 C was added dropw se

w@2@elsisdon of DIBAL-H (1.0 Min PhMe; 1.57 nlPCWEB204/002736

mmol ). The resulting mxture -2D-was stirred at 0 C
for 5 mnutes and a solution of 7c in 5 nL of THE was
g@elded fol l owed by Me2zZn (23 ni; 46.0 mmol; 1.0 Min

FONRhyolIFJUStat R ARS8 Coloh sPoM@ng.
mlormzqnelammcomdlxﬁs%mo 49-&chniof) oupdic heetage (AO6 2ahadd mmol), 44
XL SRS bl ofd éﬁ?lz((% 85 4 ok TﬂA'(??él &g!a%é&‘l)nfn B8l the

evapor ate uct was uri
ryestiop Wepstiared fur dyslays. éﬁ@ reficiienerdixiyre Wasdﬂ@@ﬂzmﬁmd i CELITE®.

The]toﬂ-ra?er%oﬂ-taﬁﬁl g)chetlﬁ’olec%ﬁlr Yie§ds aPrelnoYed B s838d Wikn @Hzélt &R

t
rpfiliergd. rﬂl‘ilelﬁggblgedf@gﬁ’é&f}lﬂﬁ@ﬁ yergoushed avith N HClgbinegdriegl (Ka50.),

110804 and BehpelaR @1 Zhe €& Imaauc\/\@% ma&%raﬁ)ﬁed wigh Slicd ﬁld eluted with
solution of BBr3 O Min

m.;
Rt e Lo IO Yo TR B LB B%78 ¢ the
reaction was allowed to warmto rt and stirred for 12
h. The reaction was cooled in an ice-water bath and
TT’Pezreactl on quenched with 15 nL of ice/water. The
’ﬂmw sditonpPhaseg (B67 @itbh) @€ B3 Wdidl’lloﬁiﬂ'&ﬁi]ﬂe FLA0AE 2(B:rdmol) in 15 mL

%P’ QI\EF z q% l\llgg %gé&/gat%wgsl, gd%ﬁcgp nd eX])al%‘? rg%?-g@ 68m1.§101_1_80% in

a@il)s ibpengioo wapfllosted yd warm to ambient temperature and 2 h. The reaction was

-.di net d
Ao M RO 6 e
thgltopggl)ly withy (E@zeg:) and (d@ oggﬁmgd exgrapig wma)shedpum twgesgith water and
t'HQA ﬁ‘ﬁfél Fhe élu%c\/t%vsas (iﬁecgél\/lﬁ'@fj %Qe&aﬁfev%%%ndﬁetﬁﬁdu%o h

starting material was evi dent
dugnresshetordivappkod sluyuavitdexang Bt Qe (8aH Shdiiald 6p (0.40 g; 87%).
0.35 g of the boronic acid was added. The reaction was
stirred for an additional 72 h. The reaction mxture
filtered through a pad of CELITEO and silica gel.

AR@xtgRldf §5a (088 :e1. PR, WelAk (3vnlh H@ﬂ?&l@) anﬁh@zo:@rﬂm)%ée heated

I e 3o e hteried Rish B T Sifdts were

weshed elith l&\the( d‘sﬁﬂﬁ@@ﬂ)pf filkdrr ad canehtrated @vagas.ar liﬂi:rud'EﬁJ@oduct was

crude product was purified by silica gel chronato X

ititfied by ehaemsipgrrphromaition asl andelyted with a gdigntiof CHEloif @g@ 7:3 =

@3%%1@65% (0. @@g? ms. (MrH)+ = 319.34, nw = 318).

step’8 ution of 1.0 g of 33e (3.14 mmol),

0.935 ¢ (6 276 mml ) of 3, 6-dichloropyrazine in 10 10
fp4dry DVF cooled in an |ce wat er bath was added

Kortlonmnse 0.313 ? .825 mmol ; _60% in oil). The

SHEPTeSH 630 (035 s 04 058 FLY ARENARAE @19 w)ewa%ltﬁated at reflux

foap i) dodled bt Mthﬁ&lmﬁﬁcﬁéduﬁlﬂl Eiond. $hd doi®thell @ktrakd Weddithrice washed

The .. L .pour.e 0 m xture of ic
St bR OO hrPo et o . B inlebn i aflo” the cruce
priducowad uyified bynchidrAcerahg oh kidiccglrndedde dewiill agiadichveif e

, er, and brine. The extract was
%erxane?{?\f%@%y? Cgf“f‘)gﬁla%?d evaporated 15 and the
resi due chromat ographed on silica gel and eluted with
hexane: EtQAc (10:1 -> 8:1) to vyield 1.0 g (73.9% of

61: ms. (MH)+ = 431.29) step 9 A mxture of 1.0 ¢
(2.318 nmmol) of 61, HOAc (12 ni), HCl (24 nlL) and H20

(12 nL) were
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20 heated at reflux for 16 h, cooled to rt and
extracted with Et QAc. The conbi ned extracts were

wo®hess4d t h H20O, dried (Na2SO4), filtered andPCT/EP2004/002736

concentrated in vacuo to affordgsa brown solid. The
crude product was purified by chromatography on silica
gel and eluted with a gradient of CH2Cl12: Et OAc (8:1)
to yield 0.150 g (18% of rown solid: ms.
(MrH) + = 341.27; nmw = gﬁél\fi‘%ﬁ MPLE 7
(4- chl or o- 2- net6H9+Bl®XmHe¢i@t9*bméWH)PYalé@@lbﬁ10W| le M
Me R Me P1101 HO CO2H RO CO2Me step 2 Cl step 4 A R
11 R = Hstep 1 13: Rn-clﬂste cOrp: R=0H 5
16 R=CY §tep 1? na;;;ﬁ@\ll st e 6N
ste o] a enS| on roxy- B [
aC| 289 Ged 2 nOI (300
in an i ce-wat er bath wa€l ad d 3 M NaC)—|C(10 adj ust p
to about1l@0 (ca. 60 ni). Nagg WO 2004/ 085406,
PCT/ EP2004/ 002736 -86 (208 nL; 5.35% aqueous
sol ution; 0.15 nol) was added dropvvl se over about 30
in while maintaini ﬁg:Hh@ t eperat une bgtween 2-6 C
After the additiop was Co ed, J90 M. of 3 M Ha
was added in eme3porti o& 22 es dg precipitate
was col |l ected and dri ed bn a sintered %I ass filter.
The crude product was recrysﬁtsal lized from Et 20: hexane
(ca 3 1) to yield a yellow™5 solid 12 (12.24 g;
ti step 2 A solution of 12 (12.24 g; 65.6

USSR L GRS 03 BPptgcomm
imd PPhe(0s93 g BiSomalhiwere dsb@erd ic THE¢hinEatrelcbobled ftan ice bath. DIAD
%QP Xd ﬁé\glsés/ tsojtﬁgo/gogfed %(ﬁ% %&lng 'tl{%%acl}{&! Iﬂgﬁlr%g%hﬂgved to warm to rt

I esi ue r he organi c
umbhﬁdatmosﬂhelséof 3. m. NEheBE ameﬂrmfﬁ@ andrthee\dscmﬁ& setlew ed adsorbed

E‘:?t? F %Z pr?d[cﬁi gc}]g{t]lbeb eé%ﬁ{;li %@al\mpzﬁ‘é) & LR AY 0472 & 75%).

Et OAc: hexane gradient (1:9 -~ 4 6). The conbi ned

fra tions were evaporated to yield 13 (8.32 g; 63.2%.

§8 Step 3 To a solution of methyl

Fo & bblotidr &4!1@/@14723@ 279mmtra})| hedivblatepyiadise (017 © 38 Mm@Bin 8 mL dry

@W ‘% ojleg 13 e{‘nglﬁé‘%?t‘%{ | vge;lsa h%éfo#@%jsg '02&3 Fr?jaggg.:l glgmol; 60% in oil).
FThereasiof Wagiljovad to @HECH 2mpizft terheratars andisdiedd Prenigly. Ie reaction
se]?cglésdhonm%&tﬁpgf 1£eh Salef &C&ts bcﬂ&n\ﬂ?sﬁlf?t?t 'El{er ﬁQture w%s extracted

frat eri al et ect ed tic .
Etmbuahiy SGHIBP Haand t@e @angledfextmtsb*eqﬁez‘éwé@be@mW@tela(éIdewa)sand brine.

2086 aR%hs %ﬁ&f Q@é’sdy FEBP LN apfatdl and BR E&@E Lh®Matographed on

m Xt ure was
silica gel and eluted Wlth hexane: EtOAc (8:2) to yield 67 (0.463 g).

step 3
A mixture of 67 (0.465 g), HOAc (5 mL), HCI (10 mL) and H,O (50 mL) were heated at reflux

.for 1 h, cooled to rt and extracted with EtOAc. The combined extracts were washed with H,O,

dried (Na,SO,), filtered and concentrated in vacuo. The crude product was purified by
chromatography on silica gel and eluted with a gradient of CH,Cl,;:EtOAc (7:3 — 3:7) to yield
68 (0.28 g).
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through a pad of CELI TEO The top | ayer containing the
mol ecul ar si eves was washed with CHC13. The conbi ned

woe@ansaodiltrates were evaporated. The crude PCDEPZIN4/002736

was chronmat ographed with sili@4-gel and eluted with
hexane/ Et OAc gradient (100:0 --> 85:15) to yield 14
(0.82 g; 60%. 25 step 4 EXAMBBEd6i on of nethyl
[ > Z{ed
f'4 91'{11)1% 33(;38 Q&F({/ ~gl|ug|)r§ pg%g%hﬁ@ gjr%lgo(r)% %é}net}gfl égg&mn% }%‘ acetic acid
|ce vvater bath was added dropwi se DI BAL-H (7.41 ni;
7.41 mol; 1.0 Min PhMe) The reaction was quenched by
sequent i aIIy addl ng MeOH, H20, 30 and con HO . §@dt

or gafircPhase wes, o7 £d wi t HF

or gani < bis\?\(:l}f:ls,hed vvlth

wat er ang”bgy r|ed (Na2SO4) S
to yleld&S as a colorless oil V\,hlc vvas used in tihe

next step w thout further purificatioh. step 5 35 M a

sol ution ofgel5 (0.736 g; 2.96 mmmol ) dissolvwgd in

pyridine (10 nL) was, added dropw se nethanesul fonyl

chloride (0.252 gL; 5.92 nmol) over 5 min. After 30

T8 z{‘sd'-?utﬁﬁ%kD b9 @% %o@ﬁ 6- d&hl%fc“l 1Bt FaEmQ mgér'lgﬁﬂ cooled in
chlori

and an addition met hanesu
Fderoriaterrnéh W?Sef’déftq ro¥fiopaise P giNaHo e % llb elﬂ)vvéfen re@etRn veas dllowed to

@aﬁnﬁ@hmbfgﬂﬁelg%ﬁﬂﬂﬂe GnPHESE fNRSe fi(yMr C@hé’@&fﬁgﬁj wid }%dﬁrewanto a mixture
2004/ 085406 /| EP2004/ 002736 -87
d4ges yatengpdeediva bguiaie- nEhe miEregyay éﬁ‘if@teé%’t‘qf@kahl}’\mﬁl EfPiAs@nd the

c(ohﬁ»ﬁ@ pxtrdcislviegd REkhelith S BT/ @it&dsmﬁﬁtﬁs)cah&' 9ﬁnd9 r'I@lg Hﬁ{"act was dried
elutl n

ra hed on . silic
@?%Q& ﬁﬁ%ﬁi@gﬂt S eRArlgdpnd fhe v e&ﬁlfghﬁoea@maahq 48 34’63 @alszduted with
IgxareEt@AC 01:9)ytb @RI 70i(0.65p) step 6 The benzyl chloride 16
(0.220 g; 0.82 mmol ) was dissolved in EEOH (1 nL) and
KCN (0.107 g; 1.64 mmol and 1 nL of water. The
Hiydxaelymietowaespyhid stirele tvas cagfddwxt @nidscGbRIGH s(ep 2 3f Akgmplats.
added to produce a honpgenous sol ution which was allow
to reflux overnight. The reaction m xture was
concentrated i n vacuo andERAMBLE Bhed between wat er

and CH2C12. 6. Ten@bGaiethyil BerdRS-2WaS R Yok W Th
brine, dri edﬁ-(l\/gsoélat ° y ?‘O‘?‘g‘?a%“g@ivlgg%r at ed too yield

suff|C|en pure for further
%‘3 £D EEXAMVPLE 8 @‘h CHEL,

: 1 I
(34a g; 6. 5 mmol ) and NWP (13 nl) was added
pot assi mfn carbonate (2.7g; 19.82mvol) and 1.2 g of 73
S’gépq di fl uorobenzonitrile (1.2
To a solution of 71 (1.2 g; 3.02 mmol) in MeOH (5 mL) and water (1.5 mL) was added
LiOHH,0 (0.178 g; 4.23 mmol) and stirred for 30 m. The reaction mixture was diluted with
EtOAc, and washed with 2N HCI, water and brine. The organic extract was dried (Na,SO,),

filtered and evaporated to yield 72 which as used in the next step without additional purification.

step 2
To a solution of crude 72 (0.80 g) from the previous step and HOAc (15 mL) was added NaOAc
(0.40 g) and the reaction heated to reflux for 1 h. The reaction mixture was cooled to rt and

diluted with EtOAc, The organic phase was washed with water and brine, dried (Na,SO,) and
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g; 8.5 mmwl). The reaction m xture was heated to 120 C
and nonitored by TLC. After 3.5 h an 20 additional 0.9

W@20h#/0$2803 was added and at 5.5 h an additi oneCT/@PB04002736

of K2C03 and 0.3 g of .3,5- difbPbherobenzonitrile was
added. After 8 h of heating the reaction was cooled to
etapam@dt Tle crndamdduonwari patificdbywisa gellchemadbgtdphp ighehaed with a
ad o LITE(r) and the solid cake washed wel |
PR R e Re U T £ 6 i HaGite 18 T Bpor | ons of
2N HG IN NaOH, wat er an@mgmungElsThe organi ¢ extract
mas drled filtered an orated to
3 Sél‘héqropf{% g $ (5331]5 thyl- ézgx p -3-y1n¥ethy1) -phenoxy]-
4 chi or o- 3- (2, 5- di chl or oph®f¥R Bﬁenylacetate Cl C1
Il \ Br + HOI \ COzEt ~ 1 \ O COP CL CL Cl 34a C1
35b 30 A sol utjon of ethyl . CO,Et
4-chl O ? : get at N
nmol ), eraene,
mmol ) , 1.9 mmol) and
2004/08540.1PCT/EP2004/002736 -88 (g gWe
stream of nitrogen for 15 m Cuprous chloride (0.5 g;
4.7 mmol ) was adggd and the sol ution agagf was
degassed. The reaction mxture was heated to 120 C for
18 h then cooled to rt. The suspension was filtered
t hrough a pad of CELITE(r) and the solid washed
t hor oughl y iped filtrate was
washed _with 2N and the solvent 5
evapor at ed. The od flas pulyT ted by chromat ogr aphy
on silica gel an leluted w th pgt OAc: hexane (1:10) to
yield 35b (0.554 g; 169 EXAMPLE 10
4-QPIoro-3-(4-bronDphenoxy)toIuene 10 HO Me \ B(OH) 2
fB'\ M CI / B/ Br I/ dlI/ 36 37a A solution of
'20 Ehle@blﬁ-séhlﬁﬁt biyMgheng) 3. 1136imad), 6-ngsthy2-1, Mfﬂih)lopyrazme (121 g; 7.42

4o AREOFH GBI 588 S Rier hemwt o r ke ot Tt 0297

WMI (60%Cin piNeral@sl). BictalendtiHEAx (8 Basrstijred & 0ACdr)10 atichtes and then
&lﬂ)%veﬁ ?oak%r}not i%é%? teﬁlﬁ)éljé{ugedatnﬁ Uy fg’r 6dl“?l Yihe d&gﬁu [ eaca{’].lg%g with 75 mL

rough a pa
Eﬂ%qa@fb pblaycbmtcmbnu@Oﬁ i Toui udepewam cetihiag asinell ggntirof NaHSO,. The

SEER e SRS I B0E ohe! iy T e
wete d@ed @Yap ). ((ltazd@ad evapqrated rlihg resivhie wapmrf@rl@d siliphgel
ci]r %gg Vﬁ%g%%é elm@é tg%?lg}gt g E,exaheddéfingg?hl( o_y%?d 85a as a yellow

Q0wHiO) pdrtallyi %11dif18d7 @50 2i@; YAMRLsmall uantity of the 1someric compound was
Aoi504 HQeRuBISNRYLRL HEAG:. (OH) 2

step 2

A mixture of 85, LiOH (1.47 mL; 0.734 mmol; 0.5M in MeOH/H,0) and degassed MeOH/H,0
(4:1 v/v: 8mL) was stirred at 0°C for 5 minutes then allowed to stir 12 h at room temperature
under an N, atmosphere. The reaction mixture was carefully acidified with 1 N HCI and
partitioned between 25 mL of EtOAc and 50 mL of water. The EtOAc layer was dried (Na,SO,),
filter and evaporated. The crude residue was dissolved in 18 mL of HOAc and 900 mg of
NaOAc and refluxed for 3 h under an N, atmosphere. The reaction mixture was cooled, dituted
with 50 mL of EtOAc and poured into H,O. The organic layer was dried (Na,SO,), filtered and
evaporated and the crude product was purified by silica gel chromatography and eluted with
Ch2C12/EtOAc to yield a yellow solid 86 (0.120 g; 42%)
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HOI \ M/ I -i \ OM O 36 37b To a solution of

benzeneboronic acid (1.9 g; 15.8 mmol) dissolved in
WERROUS40250 nL) was 25 added 2-chl or o- 5- met hyP@ITEP2IN4/002736

(36; 2.5 ¢g; 17.5 mol ), cupricomcetate (3.5 g; 19.3 ‘

mol ), TEA ((12.3 nL; 87.7 mmol) and 12.5 g of 4A

nol ecul ar sieves. The reaction was stirred for 24 h

and an additional aliquof §g_ peRfgeneboronic (2.4 g;

19.3 nmol ) was added and stirring continued for an

addi ti onal 443{Bromorpkenppgdtahisgo- h¢wllri2€ nEdagin-Boee ed

through a bed of CELITE(r) and the filtered solids

wer e washed thoroughly with CH2Cl2. The conbi ned

organlc exfyracts were 30 washegNwith 2N HCI H20,

gﬁ} d NaHCGB, HQ apnd bp ne, drJ ed (My§HA |Igpre
N ERS ad. h@ udw ductste N
Sili ) chr omat Qgraphy lang eIuted MAth |

NeSame¥ Et OAc (9:1) to ylel d”37b (1.6 g; 471 as~’a
clearz%Ll. EXAMPLE 12 WQ 2004/085406 PCT/EPZOO4/OOZ%£6
-89 f | oro-2-fl uoro-3-phe oxytolu%pe F HO Me, Olgb
Cl step 1 R Cl 18 20 stepx . 2:
R1=H step3 step 1 A solution
4-chl or o- 2-f | uor o- 3- hydr oxyt ol uerie ¢i18; ~0.
mol ; N Imazaki et al., WO 5 2002100833),
p-fluoronitro-benzene (0.141 g; 1.0 mmoR), K2C03

(0.276 g; 2 mmol) and DVF (4 nl) was heated to refl ux
fiewrl 4 h under a N2 atnosphere. The reaction was cool ed
'f(?a Filsk3nd clpa.ﬁ)éé'a%gth' 3'“}@1‘ erﬁetl?ﬁﬂjeﬁﬂhcre{(ﬁﬂnfeq.@Zas @\99 a(!i 2 %nrllnol)

m nutes. The queous so ution was” extracted tWI

o2 (BAE Q f @%%bwb@rzg@bpr@mé%flﬂ &bt & %m@&) Wl vﬁwdeled 4A
RbledBar sQ'izéseQas(eMBmgCIJ (63 ey ﬁ)‘ﬂoﬁéHjo}f dﬁfﬁ@ﬁh@ g@g &l 8 Pmmol) The

yield 20. 10 step 2 A sol ution, of
1i?1"‘ﬁ5‘|°5l wag itisief 811 ch RIdays dde ﬂ?sﬁ?’aﬁoﬁf"@s ‘{"ﬂéer@i t&roug]@a éeqﬁf’DI )
GPUITER M ida Bel aiill YheWBli®Ewhired eith CH,A10 'Kﬁeibmbﬁlaﬂfﬂtrates were washed

over night.. acti o ] r added to wm
b g Ac E5As Sl By nE S biSienne pinacts were
dripd €RigSOp hileeedvimg cepbiaeed! Ehe wdelpréduCNS Wb sﬂﬁfmleﬂ.ﬁy e huse in the
rei%lted in an enul sion. About 7 nL of ethyl enedi am ne
Hdded to chel ate rTemaining tin which resulted in
a bl ue aqueous solution. The Et OAc was washed with
fer and brine, dried (NaHC®3), filtered and

evaporated to yield 1.35 g of 21 which was carried on
Toan hecelé sdlutiontod @6 (0.8028 g; 3.6 mmol), 3,6-dichloropyrazine (0.54 g; 3.6 mmol) and

17 mL of dry DMF was added poftionwise NaH (0.3 g; 7.6 mmol; 60% in mineral oil). The
reaction was stirred at rt for 2 h and poured into 75 mL of H,O containing about 1 g of NaHSO,.

The aqueous solution as thoroughly extracted with EtOAc and the combined EtOAc extracts
washed with six times with water, then with brine, dried (Na,SO,), filtered and evaporated.

Nitrile 77 was purified by silica gel chromatography and eluted with 25% EtOAc:hexane.

step 3

A solution of 77 (1.0 g; 2.4 mmol), HOAc (4 mL), HCI (8 mL) and water (4 mL) was heated at
100 °C for 12 h. The reaction mixture was cooled and diluted wit EtOAc and washed three time
with water and once with brine. The organic phase was dried (MgSO,), filtered and evaporated.

The crude product was purified by chromatography on silica and eluted with an EtOAc:hexane
gradient (25:75 — 75:25) to yield 78 (62 mg).
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20 step 3 A solution of 21 (0.830 g; 3.3 mml) was
di ssolved in HOAc (2.25 nL) and added to a sol ution

wo@Roosogs4mmt er (7.5 nmL) and HCO (1.2 nmL). A sol BCT/BP2004/002736

NaNO2 (0.254 g; 5.6 nmol) and- 4O (1.5 nlL) was added
over a 10-15 rn period. The resulting solution was
stirred for sever al m nut exAMPER20dded dropw se over

15 mto sus SIO FeSO4  7H2 0.917.9; 3 nmo) .
and D2 Rty S UESir ) oSS Reda by b e P e
h and a mixture of hexanes: EtOAc (1:1; 30 nL) was

added. The organi c phase was washed thrice with vvatefR

fio ed 3e4) . Bid taredoand, caicent Bateda noac 3
The ‘ 0|s|tepWaS 3 0 e hrﬂgggr on K ca_.t_e.p_>
gel and)el-uted™ wk n ' hexane graq tF 8. 380

-¥7°20780) which vyi el ded 22 as a clear oil (O 450 g;
58% . ,g30 EXAMPLE 13 V\086004/ 085406 PCT/ EP2$Xa4RGOR:7 36

-90 81b: R =CN
[3-(3-Brono-5-fI T 0- phenoxy) 4- chI or o- phenyl] (6- oxo-
Br6-dihygyo-pyri \3 wlep4 3 Z 0 a) _and_H
6- - Brp ug e—p-henoxy) hl o

3 64b) R ‘ L
step T | Btep 2 (1 ste;9(14 c1Ld d \/FBr Br 18 37¢ ©
63a: R=Brgatep 3 63b: R=CNCN F OIANSstep FO
NH C1L C1 C1 O Br Br 5 63c 64a step 1 Cesium

car bonat e R€1l. 4-Q; Ns@s mdded to a solution
of Zsi@hﬁoro-S
and NVP (16

(*3 N?2.5 g; 17.53 nmol)
. ry was degassed and
the flask alternately purged and efilled with
nitrogen. 1, 3-Di bronogj! uorobenzene (3.54 g; 28.13
nol ), 1o TNHD (0.92 nL; 0.81 g; 4.41 mml) and
Cu(l)d (0.87 g; 8.79 mol) were added sequentially
the reaction mxture was heated to 110 Cfor 6 h.
The reaction m xture was cool ed t

Tempraviionpf & ﬂupﬁor"r@?tédpleqw]da&r? Qg Béameqb émn?@@l%?ﬁd)%%éc acid
§5l 3 % el nﬁﬁeh)e cashethit i gug hlm&noly\mmncﬁéc%e sievdd @15 gand CH,CL, (240

EHC LN AT AR N A
d6ice tcfNRBDAN wishbd WEIBEiROH,EY AROLAhtetkd officrfeigateigere washed
U85 1A BRI O bl 381 P ED Y 58 M me
€0loprb@sswas dhronsita@pRedAwidi silidargel fl eBied v(ith HBxgie: TFOXO4
W@%’?“gﬁ‘%&% to ylgd %o (55 7 g,se%tmqggc{ Bdrlt oyI per oxi de

step 2

A solution of 80 (4.1 g; 14.6 mmol), NBS (2.6 g; 14.6 mmol), AIBN (0.25 g; 1.50 mmol) and
146 mL of CCl, was heated at reflux for 5.0 h, cooled to rt and the precipitated succinimide
filtered through a pad of CELITE®. The filtrate was evaporated and the crude product 81a was

sufficiently pure to use in the next step.

The crude bromomethyl compound 81a from the previous step was dissolved in 73 mL of 90%
aq. EtOH and 2.5 g of NaCN (49.01 mmol) was added. The reaction mixture was stirred
overnight at rt. The solid material was filtered through a pad of CELITE® and the filtrate was
evaporated. The crude product purified by silica gel chromatography and eluted with 30%
EtOAc:hexane to yield the nitrile 81b (2.4 g; 54%).

step 3



20 0.28 mml) and CC14 (20 nlL) was heated to 90 C for
2.5 h. The reaction m xture was cooled to room
wao eqopesadur e and poured into 100 nh of H2O ThECTER1004/€02736
was extracted with CH2Cl2 (2 x9880 niL), dried (Na2SO4)
and evaporated to yield 63a (2.25 g) as a colorless
T4 4 ice- Y6 20044053349 . PE T/ 4ERR00 4, QORI HpyraBie (25X g 4.3 nfnol) and 74

S AN bt ST bl G by e

raictivn oms §tired ar RCorel Stotin aRUallowed toestis el rvfon® hwad poured into 75 mL of

Ee% %1§§ab8uwﬁ%s)ﬂ%$ﬂ&%§ %ggtfaﬂ BB IR Bl O Gion BrOAC
amdttle deR@inad HtQAd extractevashed wish Svrhme@wghwaf@r enrderveitht 390 LiCl, dried
r
A LA S @Qﬁﬁn%?%%eﬁa Sl Ry o
Wlﬂﬁ:’uéz?]é)@éﬁ@/ Et OAc ~ gradient (10:1-> 1) to yield
1.10 g (56.6% of 63b as a colorless oi l . step 4 10 To
a mxture of 1.00 g of 63b (1.0 g; 2.936 mmol)
sepat di chl or opyri dazine (0.96 g; 6.5 mml )and 16 ni of

MxtﬁféQJf sﬁl (. 209%62 ¥@sndy ﬁ@chqm 0l er@o &Lﬁ&dqizofa?\aﬂ) were
m ner ure
lwa@d gm%@r a‘fefre%tfcaPledztOHt éﬂbte%mtb yagr f@%?\ﬁn Th¢ sapesis phose

Wanpshal witteEtOfAeand the bomETfhE&l exe@@td wan wasled pauerally with water and

SRR IR MR S Sy B BO 6T B

times with H2O, dried (Na2SO4), 15 filtered and
gvasoorat ed. The crude product was purified by silica

chromat ography and eluted wth a hexane/ Et OAc .
Asaldii@ndf 88 16730 g; 8.28mfp]) tod GHEN 0 iddcovaslegassed farifen with a stream

éf%&%ﬁ%?n@é@{%ozlgsgtnﬁ? nglrl]dg) %gﬁ 9 0 B vé@ 36 Hﬁﬁaot@)gaﬁd i WD39 ¢; 0.2

map)) ywere @ded. grhegeaptiongaigiuevas %t?d @H@O & fard e heepolp f(hrt and diluted
FHiA® AT e Qé%ﬂf'ﬂhgﬁg]t)e%ﬁgﬁ fad I@lte?&lrtﬁrogéﬂ £6kd(Ne2BNe, the solids

filtered and concentrated. The crude product was

Bsrd VEHEIR AR Siesenbinehrigareniiliates %‘@P%ré‘ied ahep Crdeprqdyet was
{rld 8y Gliedicettro@dio 12yiE Qi61e(3:do604; 1) to yield

% 56 y @‘7% of 64%2 ayvvhlte scgl id. ngXAI\/PLE 14 25

6-[ 3- chI oro phenoxy) 4- et hyl - benzyl ] - 2H pyri dazi n- 3- on

e O02Et 2Et HO step 1 O Ostep 2 Et Et 4f 33e R

Ct O,NNstep 4C )[:::ro NH Et d 65a: R = CO2Et

step 3 66 65b: R = WD 2004/ 085406 PCT/ EP2004/ 002736

-92-
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step 1 To a solution of ethyl

4- et hyl - 3- hydr oxyphenyl acetate (4f; 1.0 g; 4.81 mol),
w@2008l83p@©benzeneboronic acid (1.56 g; 10.1 mmeCh/EP2004/002736

cupric acetate (0.96 g; 5.29-99ml), 4A nol ecul ar

sieves (5 g), and CH2Cl12 (48 nL) was added TEA (3. 34

m.; 24.05 mmol) and the 5 reaction was stirred for 4

days. The reaction m Xt upgAWgsfhitered through a pad

of CELITEO  The top |ayer conta|n| t he nol ecul ar
6-$4-Ehlew- %éasclﬂenwhe@xra)rtdned]rtme@ymm i¢azgng-one (92) and 6-[4-
shed
cﬁr&fo 4 gﬂh?&o pﬁ%%x%)%piaﬂlefgrét% %giéq& el b;trtdlaltrtei% Ve @3y
evaporated The crude product was chronatographed with
silica gel and el ut mﬁth hexane/ Et OAc
% 9 33e (0389; 96%) . sttep
.07 ) pf 33e, — =
A Ioropyr$Z| WO 30 gnmeB7DRPMY iGh 15 L dry
DNF cooled in an icggwater bath was addeg portionw se
0.107 g NaH (2.6 nmol; 60%in oil " The reaction was
allowsdd to warmto 8hbient tenperatu®e and 2 h. The

2 To oI@E%@n of|0

reaction was 15 poyred onto a mxture of ige, water
and 10% sodi um Bi sl fate. The ptxturg was e tractgﬁlf
t hbb N O¥c and the ' rss

wash N8 th wat e bnNL The
extract ﬁ%s dri ed sNg§@L filtered%nd evapor tegland
t bifa. el Q:Homqtmtc@ raphed on. fi ¢x53.cyel,oma ke eloate
Wiyph Rtre(z@y &ﬁﬁﬂsm 3 yiveko: é%a ?ﬁg“@me,g{z—&mﬁg step 3
20 step E A° ntxture of 65a (0.55 g; 1.27 mol), HOAc
(3 m), HC1(6 nL.) and H20 (3 nlL) were heated at
reflux for 3 h, cooled to &t and 4 hrjce extraghag Wth
Et OAc. The conblne? é?? cts e edfwh brine,
dried (MySO4), filtered and ed N uo. The
crude product was purified by chr omat ogr aphy on
silica gel and eluted with a gradiept of CH2Cl12: Et OAc
(7:3 -3 25 3:7) to yield 65b (0.28 g). step 4 A
m xture of 65b (0.35 g; 0.97 mmol), HOAc (&HMe) and
NaOAc (110 ng) was herped @ cool ed
tort and thrice eXtrac®ed 3[;§rét > i ned
extracts were thrice washed @With diIut% NEHCOB8 and
brine, dried (MgSO™4), filtered and concentrated in
vacuo. The crude product was purifi &3 by

omat ography on silica gel and eluted with a
StPi\dlent of hexane: EtOAc (6:4) to yield 66 (0.05 11
Ags)alutlwomoﬁvhowﬂolmtaemo(omﬂ@oz 34 6mol)FendEAVP( 10 mn) was added

to ; %ﬁg&? é&éﬁh@%ﬁ%&f ¥4 % @ﬁg%&mdr% fo. §83 Rﬁﬂe6 99 mmol) and

anhydrous FEtOH (20 mL) and the reaction stirred overnight at rooxn temperature The solvent

was evaporated and the residue partitioned between EtOAc and H>O. The phases were
separated, the water washed with EtOAc, and the combined EtOA.c solutions washed with water
and brine. The solution was dried (MgSO,), filtered and evaporated. The product was purified
by silica gel chromatography and eluted with an EtOAc:hexane mixture (5:95 — 30:70) to yield
89 as a white solid (1.3 g; 62%).
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A | step2d | A 10 41a 67 n-CAH90 N~-N, step 3 C
I / \ O 568 step 1 Ethyl

wda2omhiogiioe 3- hydr oxyphenyl acetate (10; 0.5 g; 2PGBEP2004/002736

mol ), n-butanol (0.43 niL; 4.®6-mol) and PPh3 (0.92
g; 3.5 mol) were dissolved in THE (8 nL) and cool ed
step ad steps bath. DI AD was added dropw se to the cool ed

TR g BRSPS 3 Do B B
ylel_vlé?pm et Hd vas dartiérbous hsdostribed 31l stepw afiHxampls d# batthe anbequent
sa?gll'ﬁgaﬁgrggd Qﬂbcﬁéyﬁhﬁ%t%ﬂl Iglte%l %§ag 61%%%111‘96%%9& a?sg&elscnbed in step

1 giftAqmiptsrl 8oF mqlu(:’()wzsmturelof'i@mmo [The isomers were separated by silica

el Ko Rag ol RN o gt sl g >0750) Phe i

ispradrith elomivaie 90b.160 ¢ NaH (4.1 mol; 60%in oil). The

reaction was allowed to warmto anbient tenperature

and stirred overnight. The reaction was poured onto a
step Xt ure of ice, water and sodium bisulfate. The

L% L Ur t nd t

Ag%lﬁ é“ho% Bﬁﬁa%t(gaégfand e@%)x%awh CFftOJ(‘ g X‘?]ix rsr%lu on was
cagled abt the solvenTiesnomsd mazactuomﬁhe il edw{siy Si0ohed tfetWetearEﬂ)Ac and H,0.
T YV @RRIs r

R R e e b
lageps yere zwesleg yith bging ;dn@d amdmppmteé dhe eﬂld@@wmslr@ed byiEAsa gel

Chgor?aquLéaph?' gpd éjtﬁ o8 eg)}f%l% 2 %ﬁ(gL% QNE act E(Z 9%?? Xletld 16 mg of 93.

Et OAc. The combi ned (extracts wer e vvashed with HO 25

dr| ed. (Na2SsO4 { d .and conce d in vac
R s AT et B SBE L Bl PRty it et

cmﬂlat@gaapgge hn@a@ke&{vuﬁ @ Bt O d: Kb x o e Qi At € (¥0: 70— G203 EEIANA mg of 92.

(7:3 ->3:7) to yield 68 (0.28 g). WO 2004/ 085406

PCT/ EP2004/ 002736 -94 EXAVPLE 16
THedvell 9o seps T¥ 32928 f | uor o- phenoxy) - phenyl ] - (6-chl o

ro-5-nmet hyl - pyridazin-3-yl)-acetic acid ethyl ester

CREt FI OCREt FO'N / C1 C1 Cl CNCN M 5 69

70 To a solution of 69 (BXAMPLES®R 7 g of

" an'1 co. velt AR RE ARG ePBRILETD. 05 g nak

(60%in oil). The reaction was allowed to warmto
anﬁl ent tenperature a t| rred for one ho The

gloolgfﬁe-»The ur mg —e—Ij(-(iLact e CO,Et

ly with Et QAc a

e

28¢ 3L

28a:R=H C
< Istep 1
28b: R = COMe Sep b

28¢: R = OAC <g—) 5tD 2

step 1

To a solution of 28a (5.0g; 24.2 mmol) and anhydrous CH,Cl, (75 mL) was added sequentially
acetyl chloride ((2.42 mL; 33.9 mmol) and SnCl4 (5.39 mL,; 46.1 mmol; 1 M solution in
CH,Cl,). The reaction was stirred at room temperature for 50 minutes and poured into a mixture
of ice and 2 N HCI (200 mL). The organic phase was separated and diluted with about 50 mL of
CH,Cl, and thrice washed with water (100 mL) and once with brine (100 mL). The organic
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conbi ned extracts were washed with 5% LiCl, water (six
times) and brine. The extract was dried (MSH),

wo pdonesaoe and evaporated and the residue PCT/EP2004/002736

chromat ogr aphed on silica gel_jand eluted with
hexane: EtOAc (7:3) to yield 70 (0.65 g) 15 Hydrolysis

%}%Sé N (ﬂﬁéﬁ Eggsm Qﬂ‘t@reﬂ/@ﬁ’d &@’ﬁ%h@@to@lﬁld 2%h @GBSO hiBEohtRined about
ep_ 2

LE 17 S
B Bt By GhoSaiBoBE P R OB GRS e Ayifoaton
-2H pyridazin-3-one CHEt2 COZEt CHEt2 CHEt2 O\ IN~ O
\' N O\VIiN .H N-- N ~-NdAada4ail/\viIddd.l
§eRF 20 71 72 73 step 1 To a solution of 71 (1.2 g;
"Bo APiceBEl }olht[bnMEQ]ﬂ) (65)1@,)24 aﬁﬁlndl\)aﬁlé ICH,, 51001 )waderaditegen

bl b Baabd Beflensfin e 3o T RRBES L Bedg&? hnd) T crnc (12

b 3 fodldwed ltyhrlﬂﬁl\(ZH@lmL B4 t8emmalin dTHerreaveion Mifxéure lwgammd at rt overnight.

’?ﬁ(e re%?%) d‘r’@émg Wag %oia'h‘%@?@%)nd a% %%fu&;ug Nﬁ%cﬁ@&uﬁ&ﬁ(@% ﬂi?gas added

as u I'n"the next
ad\dlytwnhrsamngu 'rl“hef mixatré was stired &y Snifgesafignidditionwas fompleted and

ﬁf%’lgﬁeated%n é@ %Qeﬁa%&fa&@ E%lg ﬁgm efﬂegbﬁf‘%éis%th%ﬁzdﬂqgg t}{ejcgmbmed

e reaction

filtratee g waplgd withH 0% RO é?azti Ooalon? REHFIE200mL L ietee aldtl@me The

fegul oﬁf&oﬁj 'wlaéﬁrl%rg (l‘gﬂ%S@ )Ff:il%g&l tlér;gp%d@ﬁaﬁgg g%%qilzfﬁlg c%ntrated in

mmrm@%&f(#@% EP2004/ 002736 -95 evaporated. The

crude product was purified by silica gel

chrormt ography and eluted with a hexane: Et OAc

Ytdi ent (7:3 -> 6:4) to yield pyridazinone 73 (0.350

Td a seRAMRYE Bihjdofuran derivative 28¢ (14.6 g; 0.0553 mol) and CCl, (500mL) was added

MBI 8 %%F’HQ 54 BT P R resdicR e i o P mimtes

hncE} mEgenN(ﬁldspI@rd PhélréactionGlaslco@id, @e soltl s@ﬁnﬁ;ﬁde filer&5 and the
grgiim% Ohase Wes \a}aihe v%gbo 9\/{ gﬁﬁ(@?lSOsrfﬂ;)oana b;r fe. al“ﬂe%?ocﬁgtl vgas dried
B\Ia@SOh)/ flltdrga(ﬂaumemtpomt@py vizkl 192 £ df akllgy syzupt JThe crude product was
purified by silica gel chromatography and eluted with a EtOAc:hexane gradient (3:97 — 10:90)
to yield 10.3 g (78.1%) of 30.

step 4

A solution of 30 (10.3 g; 39.3 mmol), EtOH (250 mL) and saturated NaHCO; (100 mL) were
heated to reflux for 1 h. The reaction mixture was cooled to room temperature and the EtOH
removed in vacuo. Ice was added to the residue aqueous solution and the reaction carefully
acidified to about pH 2 with 2 N HCL The resulting mixture was extracted with EtOAc (2 x 300
mL) and the combined orgénic phase washed with brine, dried (NaSOy), filtered and evaporated
to yield a brown oil (8.8 g). The crude product was run through a silica gel column with 15%
EtOAc:hexane to yield 31 (5.44g; 62.9%) as a white solid.
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15

20

10 mmol ) and DVF (16 nlL) under an nitrogen atnosphere
was added in one portion NaH (0.297 g; 7.43 mol; 60%

WO poogiossan@l oil ). The reaction mxture was stiPCEEPED4/002736

OC for 10 mnutes and then alipgwed to warmto room
tenperature and stir for 6 h. The m xture was dil uted
wth 75 nL EtOQAc and poured into about 100 nL of

i ce-water containing a snEgIA [ty of NaHSO4. The
aqueous | ayer was separ at hed with 50 niL of
Et OAc. The conisi(B@enzyt-gahioco-pnagp3H Pyridwezine3-dre ed
(Na2S™4), filtered and evaporated. The residue was
purified by silica gel chromatography and eluted with
a hexane: Et CAc. grad| ent (12:1 -®8:1) to yield 85 as a
yel l ow ORD ] & '|f'ed ¢B30 smy;5 20%) .

A smal |l quanti tHre—T-SenrdHh  Wers—>

i sol ated af {ef . 20 step 2
A mixture 85, L|()—|(1 47 m_C1074mmI 0.5Min

McOH H20) anglydgaa Mc OH/ 8mL) was
stirred at 05143 g g dsees § q{ E,o]_:jéte?’g stir 12 h
at roomterrperature under apshNg ApRusaherd. The
reacti on m xture was carefully acidified wth 1 N HC1

and partiti nmL of OAC and 50 ni of

mL of 8{ Lexed QL8 h
under an et e glreactl &11 m xture was
cooled, diluted ygth 50 mi of EtOAc and gooured into
H2O. The organic layer was dried (Na2sO4), filtered
and evaporated g he crude prioduct was purified by
silica gel_S s noNet Uing

Ch2Cl2/EtOAc to yield § (d 86 (0.120 g; 42%

WO 2004/ 085406 PCT/ EP ‘ 5~ - 96 EXAMPLE 19

6- [ 3- Bronp- phenoxy) - 4- chl or o- benzyl ] -2H pyri dazin-3

-one 5 NCNCN HO Br O B?%0\ step 11 \ 1 \ step 2

(V1 V3IvVN MBMA A d 32a 76 77 step 3_ Br lao |

\ "N'Hcl ~o 78 step 1 To a flask was charged with
stPhly dr oxy- 4- met hyl phenyl acetonitrile (32a; 0.92 g; 6.2
’fﬂ'@icé—cold ColGEMNGF Bad 4.03; 93.45 m%lo‘f'jrﬁ‘i%h bI—I Clé (60 mL) was aalded oxalyl chloride

br onp enzeneboronlc aci é nmol")

(6%\%9 Bleth Li/mol) gpdyye é&?l"épl\@é mgeacmgngaa%aasa@@i%tO(V@zm toxt
dﬁu)stnfr&i dveretit. Ohe B¥ i istiRertPwére Fdmovad inaBlo) and Xyl chloride removed

ct| at rt for.3 da The, ion
o O 0 30 wtyrsPaongebe b Rep dp PRI LT 40 o settow
dlh\ehlslobvasdlsml‘eetdiy instep 2CH2Cl 2. The conbined filtrates
were washed sequentially with 2N HO (2 x 25 nL),
NaHCO3 (25nL), water and brine. The extracts were
step 2

The acid chloride 94b from step 1 (4.4g; 23.27 mmol) was dissolved in benzene (8(5 mL) and the

solution cooled to 0° C. Solid AICl; was added in portions to the solution and after the addition

was complete the reaction was warmed to room temperature and stirred for two days. The
reaction mixture was poured into ice containing a small quantity of con HCI and the aqueous
mixture extracted with CH,Cl, which was washed sequentially with water, 2N HCI and brine.
The resulting solution was dried (MgSOy) filtered and evaporated to yield an orange oil which
was purified by silica gel chromatography and eluted with a EtOAc:hexane (1:20) to yield 3.46 g
(64%) of 95a as an orange oil.

step 3
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35

dried (MgSH), filtered and evaporated. The crude
product 76 was sufficiently pure to use in the 15

woeoot/os4ep. step 2 To an ice-cold solution of FGI/EP2004/002736

(0.8028 g; 3.6 mmol ), 3, 6-di chlodr-opyrazi ne (0.54 g;
3.6 mol) and 17 nL of dry DVF was added portionw se
Nablufiéh & 9Fa (F46; mmpl)ﬁl@)]% {2r67rg; AR Simob)j AJRN (D g20.0015 mol) and

é(fr%%}tplf Eglbv@(zﬁ)f_,gx:,v%slr I}%eateﬁl t Or%l{lux oggméhp I\'Q‘%éﬁc‘ﬁ? on r\%gs COQIE(? to rgom

sopehiucrand ilteiledr Bluagﬂﬂtryte ext dlhmde»dth/\mth Bf A la lwdslle& E’lth HzO (100

e .

&E??Ad%%{lﬁ gfo%ﬁf) 2l Rk, §og W‘ %&%ﬂf&'te?& tr'n?gqrﬁ%e 16Jhat was
pwiisd basibica gel Nirbmatbgraghy amgluwa rvwﬂiluaeﬁﬂoﬁyh@qam d20ytelyield 1.23 g
@Zlg@ggpégge[sqggﬁ and eluted with 25% Et OAc: hexane. 25
step 3 Asolution of 77 (1.0 g; 2.4 mmol), HOAc (4
m.), HCL(8 nlL) and water (4 nmL) was heated at 100 C
gtgtm 12 h The reaction m xture vvas cool ed and dil uted

and washed three tine h vvatls/@ and on%%/[

T SO was

WSP]HUEP ?fr?éb (recr g ammel): Bﬁg‘s}fe(%a%g 9 gmphgrsen il o
§tirtetl f@f @dm@éiﬂpeﬁétﬁ\f@ edrak 6 days. Theresdtigl ﬁmﬂfn@ gm; lﬂ111¥b&15w1th EtOAc (100
pur| ro QQgr 0 | elu

a@:ﬂ mé%&ﬁ% aﬂ%‘%ﬂl@r @fpeﬁgilﬂﬁzg 53 f@apfsﬁfe%ﬁw d@ﬁa 0.93¢)
aﬁﬁc(léﬁlyrpgl)e towﬁ&l&ﬂﬁl@wa@ PCT/ EP2004/ 002736 -97
EXAMPLE 20
3-[ 2- Fl uor o- 5- (6- oxo0- 1, 6- di hydr o- pyri dazi n- 3-yl net hyl)
stghgnoxy] -benzonitrile R | HOI\ Mste 1 Br Mest e

L N s e
88! 8 wi.epdry DVAF Iway added\pdtignwise)Nat (0303 §49.882stmmpl; 0% tn mineral oil).
%ﬁ’é #gdugg wqg stgre laf’(?b?or“l SR Qﬁ(ci zﬁﬂ) 8’ M gt rt 1%r 94 E an %ured into an ice

enzeneboroni ¢ aci
ml@sql@uoa@éﬁ%& aL efHE) epnigidng abenip] § of SrQ;I E&mmougﬁ iog as thrice
é)&éctga @/‘ﬁg E@'Jgg(%g rr(LgA'@he mn)blﬂélaéx@éég%rér Fitth fhief tittles wiki? Q/ater twice

he reaction was stirred for 4 days. The
Wﬁh é’é’l{ﬂ’ gliled (Na,SOy), filtered and evaporated to yield 2.48 g of & brown 011 which was .

chromatographed on silica gel and eluted with EtOAc:hexane (3:1) to yield 96 (0.744 g; 56%).

step 6

A mixture of 96 (0.744 g; 2.02 mmol), HOAc (8 mL), HCI (16 mL) and H,O (8 mL) was heated
at reflux for 14 h,, cooled to rt paftitioned between water and EtOAc. The aqueous phase was
thrice extracted with EtOAc and the combined extracts were washed with water, dried (Na,SOy),
filtered and evaporated to yield 97 (0.356 g; 55%). r

step 7

To an ice-cold solution of 97 (0.529 g; 1.633 mmol) and TFA (8 mL) was added triethylsilane
(0.8 mL; 4.898 mmol) and the resulting mixture was stirred at 0°C for 2 h then at room
temperature overnight. The TFA'wés remove in vacuo and the residue diluted with EtOAc,

washed with water and brine, dried (MgSO,), filtered and evaporated. The crude product was
purified by silica gel chromatography and eluted with a CH,Clp:EtOAc (2:1 — 1:1) to yield 98
(0.250 g; 49%) as a yellow oil. The product was maintained at 35°C in a vacuum oven for final

drying.

EXAMPLE 24
[3-(6-Methyl-4-cyano-pyridin-2-yloxy)-4-chloro-phenyl]-acetic acid ethyl ester (99)
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10 sieves were filtered and washed well with CH2Cl12.
The conbi ned organic filtrates were washed wth 2N

woiglog/okwdee, 2N NaOH, water and brine, dried (MNIRBR2P4/002736

filtered and evaporated. The -loaude product was
chr omat ographed with silica gel and eluted with

he O%mexane: Et QAc) to yield.80 (5.7 g;

esti r %‘3’ 5 15 A sdé N OY(4.Y OFt
g; . ), NB 6 14—6—rmmt ), (0 J o
1.50 ) and T2 of CCliteRds heat ¥ a€l™r eFr ux

for 5.0CN, cooled to it and the precipitga
succininide filtered t hrough a pad of CELI T@(e). The
filtrate wagegVvapor a.ed~and~{ hsomr ude product 8la was
suf fistapent |y pYr e o n tlhe next step. 20 The

was di ssolved in[7 rrL of 90% aq. EtOH and 2.5 g of
NaCN (49.01 mmI(;vaas added. The reaction m xture was
stirred overnight at®t. The solid material was
filltered through a pad of CELITE(r) and the filtrate
evaporated. The crude product purified by silica
400 shromdbagiafidsy wanchaedet twéitl 2y6-dichl 0% cykidphedineaioe, 14.45

i Tl sl Tosa ks Guignd gae® ot 45 Rl Ry jutdrons oo,

@di0gtli5 @A nohol Bdrlex Birdgeg, DXMAL(Smdl))was added via syrmge and the

%}e?é %kﬁ%tﬂ\%\gliﬂlpré E_j@é hé]clgerdt(ttlg %ﬁﬂw"@l’sfo% ﬂ'ln[%%ié%ox?&%’s ]gd m‘R’f fp oured into
BINHA! (HDomlaland p)ttyactefr kdth Et(é@(c@lxo’iﬁ) mieds Tt Comleigedatrea@Es were
&/%ﬁed]wgltl{%ﬂhe‘ﬁi‘ﬂﬂm%{ ldﬁ%\?glﬂtl %g L, ancPtthe %latglg Ena%rigls %1@, evaporated The

poured I nto contal nin

TRdagepHuctTyRs paqﬁ@d%yﬁl%ﬂwm@ﬂgr@@ym@awgm 3,5%9& &i@@lnes) to

adrd2 B8 06 spyiansortlpe combi ned Et OAc extracts washed
wth six tines with water, once with 5% Lid, dried

(Na2S™4), filtered and evaporat ed. The product was
gfled by silica gel chromatography to yield 82

940 209 g;
ﬁ%ftyl%d seiorcf 0GR 1 a-008 posindi st irptohonp s baiom(m
(la@ﬁingcb @t m6f| 444 zf&ﬁetwﬁﬁlﬂbamml (qupmgci 21%1551) c&ﬂéd% 8eC was
with water and Et OAc.: 3ueous phase

iidehdimptbpleing 0% Wk OEﬁ?HBMi sdutiondn tolitege: . #%%h &Hle Fture was
\Sz&ﬁ!d@fdil{”ﬂ IhbatedMotgls® @vml ers lﬁlﬁldi thaﬁiooréd Nalk‘EICBmS sh1hiRA was then slowly

g S 2NN ELOBO R B 0T Tis ol 6 st i Eroac

@ nccBO(ﬁﬂsC&dd(tHf{bdmmnem%adlegaas @dshed with Orine}(SQMnill), dries tita MBSO,

a?nfg.eg%)o%?ego%gécru e2 (I)1§ vgas]rPgnlgﬁ by(%a gng,tgor)nat%grg%hpd(%ggr@) tQ 203
Bihethexahibs) ta &6 IR gi626b)\0f E3-(Gerhldne dicpahotpyridid - ok ri-clify]-

[ The resulting
Lo fEReE CalAPtaPly ¥ Bl B vl
the solids 20 washed with Et OAC and t he conbi ned
'ﬂ{egﬁ‘tmdﬁctfdnlo'f ﬁl@%?ﬁda%ﬁ@ﬁé]ﬁ&t 8 s tpHﬁﬁcz&foH dfa &Hc%&gﬁatﬁ%‘%f he ester

puri f by silica gel chroma

Bas a@@ﬂ@@dlee)uﬂhw @e@wf:@@m@ub EPQ@M/O@ zamée 14.99
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EXAVPLE 21
6-[ 4- Chl or o- 3- (3-chl or o- phenoxy) - benzyl ] - 4- net hyl am no

WO 20d4p3dedazi n- 3-one (92) and 6-[ 4- PCT/EP2004/002736

Chl or 0- 3- (3- chl or o- phenoxy) - bawzy! ] - 5- met hyl am no- 2H p
yridazin 3-one (93) 5 \\~NHMe +C1 " "N step 1 N~-Me step
%NOI / / d 0 MOENMAMPLERSC NON 87 88 89 2

9 0a: F?3F§§ @L&%ﬂ\%ﬂ % —%ylszthéng&]saggticl\gm vl eﬁ_r‘g}Ol)

p- C6H4(]ve, R2 = COZE t.step 3 90b: Rl= CHZ HO
R2 = Hp 91b: Rl= CHZOp- C6H4OVE: R2 = H step 4 o CO.Et
~ c1

Vo (le/I/JN%ClNOHCTZ
0 ~0 b1a SRl N[O | 93teplep ut'i on 10

oxybenzyl ne mne (1.11 g 7 4 mnol diegBd =
EtC]—|(O n.) was adde toasolutlon T

3,4,6-M¢ichl oropyraziMe (1.28 g; 6.99 ywmol ), TEA

(0.983 niL; 6.99 mmol)1@nd 10 anhydrous3s Et OH (20 ni)

and the reaction stirred overni ght at room

terrperature The sol vent was ted and the

r &SNg LA NereY gk ween Et

ver ellseg the wat er_wasned wi h nd the
conbing »sol utions SERed wit VG Cér nd brine.
The sqjution was dried (MgS™4), filtgeed and

evapor at ed,,,The product was purified by | lica gel

chromat agr aphy and el uted with an Et OAc: exane m xture
§p195 -> 30:70) to yleld 15 89 as a white solid (1.3

g solutlon of 2\/‘%%0%0 %et yr1 ine 8T6 29994/ O%ZK/P&BA 89 &g, assay 75% pure,
39,2 mmol), and chloroform (80 mL) was heated to reflux for 5 h. The reaction mixture was
cooled to RT, and approximately"ZO mL of the solvent was evaporated (without heating). The
benzoic acid that precipitated from the solution was removed by filtration. The remaining filtrate
was washed with saturated aqueous K,COs (50 mL), 1 M NaOH (50 mL), brine (25 mL), and
dried with anhydrous Na,SO,. The solvent was evaporated, and the remaining material was
purified by flash chromatography on silica gel (0% to 5% MeOH/CHCls) to provide 3.60 g
(64%) of 102

step 2

A 50 mL round bottom flask was charged with 2-chloro-4-methylpyridine-N-oxide, and 20 mL
of POCl; was slowly added. (WARNING!) A sudden exotherm occurred (the N-oxide should
be added slowly to the POCls). ‘An additional 10 mL of POCIl; was added to the brown reaction
mixture, and the solution was heated to 95°C for 5 h. The reaction mixture was cooled to RT,
and the volatile materials were evaporated. The remaining mixture was slowly added to a
saturated aqueous solution of NaHCO; (150 mL), and extracted with EtOAc (3 x 50 mL). The
combined organic fractions were washed with brine (50 mL) and dried over MgSO,. The
solvent was evaporated, and the remaining brown solid was purified by flash chromatography on
silica gel (0% to 7% EtOAc/ hexanes) to provide 1.56 g (43%) of 103.

step 3

A solution of 2,6-dichloro-4-methylpyridine (1.04 g, 6.42 mmol), ethyl (4-chloro-3-hydroxy-
phenyl)-acetate (1.38 g, 6.42 mmol), and anhydrous Cs,COs (2.20 g, 6.74 mmol) in DMA (15
mL) under nitrogen was heated to 120°C for 15 h. The solution was cooled to RT, and poured



step 2 and step 3 The condensation of 89 and

[ 4- Chl or o- 3- ( 3- chl or o- phenoxy) - phenyl ] -acetic acid
werdwsasser to yield 90a and 91a was carri edPOUEPHS4/002736

described in step 4 of Exanpl-<l0b4 and t he subsequent

saponi fication and decarboxyl ation step to yield 90b

iarch Qi tevcesuaas salehnel NHa€l (@ sd).i Bbelresuiting reixtiBe Wapdxtracted with

ﬁ.( %F@A&he]&nes H‘)@ 56 ?u’gﬁe c\e’ﬁ'ﬁmlgd gﬂgﬁﬁ'frﬁctﬁﬁ \!Véfg Walrd wgtﬁ%vater (3x

I soners were para r omat ogr a

HhglLx brine@o \mlt),rﬁné Arigd ‘@ﬂtaﬂh&&raw@’lgi?% ildpwolatile n@tr«rlals Were
é@p&g&d antfe Ifehfaﬂng dllsv@ﬁ%ﬁuﬁé?i bgzl LRSS }_%\zﬁrh oh 8icdteel ©% to 10%
and c 5 nm) was

sol ution of
E%@@X%?tos)fwldfﬁﬂé%f@%} @rl%as cool ed and the
sol vent renoved in vacuo. The residue was partitioned
bet wen Et OAc and H2O.  The phases were separated and
¢t H20 phase washed with Et OAc. The conbi ned organic

Aaygis oMR0L(1WESNEA7 Winld), Bhd Banidel (209 eheaNds MDA @Rt (116 mg,

L il et S eneRo e oes ey s i A g ggioe s UL to7 m,

(180 ol)tand i Bl (16 Yndek nBidgen vids hédred ©0t1IRETC fos ¢ e The@dxture was

h
T
satLEittéﬂﬁe:qubmm AERCR adiSelt), (&6 (26 ml), brind(Z30)L); andydrietl ¢/ith 4nhydrous

[ %

R A N S P e P
@ir¢nydtogserthg on SIRCMQ%JO BWEO Asthepangs) thEiﬂe 230eRe of 10%(74%).
COREt OO O 28c 30 31 28a: R=Hstep 1 28b: R =
COwe 28c: R = OAc o*-- | step 2 25 ste
Bhsi intredypticyiof ggpyiidzipgne pug and ﬁmmﬁcﬁm a gwwg{@a@p@@z ester
&Zs,%cmfaplm uﬁﬁaﬁgthég LHEkd dkditbed ﬁﬁsee?yh 4GRERIhse14.( 2. 42

m.; 33.9 mmol ) and nCl4(539 6.1 mol; 1 M

solution in CH2C12) The reaction was stirred at room
tenperature for 50 m nut eEXgMpmg(ged into a mxture

ElsEarchedacaprul s dbHim oot ores by b st

thricegmashed w tfh water (100 nlL) and—gpce withgbrine

WD 2004/ 0854

purification. step 2

BocN
I S
O,N
107 105a: R = NHZ
105b: R=Cl
Boc = Me,CCOO-

step 1

Solid sodium terz-butoxide (400 mg, 4.16 mmol) was added to a solution of 7-hydroxyindole
(610 mg, 4.58 mmol) in THF (5 mL) under a nitrogen atmosphere, and the mixture was stirred
for 10 m. A solution of ethyl 2,3-difluoro-4-nitrophenylacetate (1.02 g, 4.16 mmol in 5 mL of
anhydrous THF) was added to the solution of the phenoxide via syringe. The resulting purple
mixture was stirred overnight at RT, and then poured into a mixture of H,O (30 mL) and brine
(30 mL). The mixture was extracted with 2:1 EtOAc/hexanes (3 x 40 mL), and the combined
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5 To an ice-cold solution of 28b (6.01 g; 24.2 mvl)

and CH2C12 (100 nlL) under a nitrogen atnosphere was
waeedsseguential ly a solution of MCPBA (11.9 BCT/BB2044/002736

nmol ) and CH2Cl12 (12 -nlL) fol-llomed by TFA (2.14 ni;

27.8 mmol ). The reaction m xture was stirred at rt

Qyandivaid washddheitli Ha® {3 030 mi.)X bmﬂee(z&lﬁﬁ) cadledl dver @Bydane MgSO,.

C@regs\(;{j’v?%éj\n\%g%%&pop? gg g%Q%rem ini n% enqi‘ V&as g)tun?uF L (f r?ash clg omatography
on siliraesl @fdte Ao%wﬂ@hc/bﬂam)stoaffnpﬂ 186 éd829h dliello
preci pitated m chl orobenzoic acid was filtered. The
solid was with CH2Cl12 and the conbined filtrates were
sepshed with 10% NaOH (2 x 250 ni), 2 N HO (200 ni),

tB%Eo BS?QMaHﬁyanQﬁsss 51%52”114 anE 1)%% H&d eQEb é’@)‘f’utféﬁ beh6 (878 me,

tered r ou
>r1mrévad110hs TH%&IG@It dm%rémérrogs%atmwb@l)e TEBSO%‘F’@B w3s cooled to

65@ Aol hin@io Héjggfnigf 4 Bl ks la ¥R d2 Btef A4h Bhdsolution was
0. 0553 mol ) “and,

00m, mas added NBS (10.
‘MHTHSéEP Rbpid stiggd mr pRaddtiopal A h. “Hhg anixtureayas @Hure«égﬁoréﬁg @q L) and
éx@faét&f WHKEFOXNCc B 30inY! ethe coHblaEd (ﬂgaﬁhhd ﬂi&tli@rﬁ vaatrmmétewah brine (20

L5 ot S0 o PR reS Sy eSO e i e gnss oy

DO ofl bl p[iﬂ;ﬁedaiydlablfdhﬁﬁnatagﬂ@hp oo sillct gelsh thra5edEDA c/hexanes) to

Na2S il tered and vapor 1
RSl 5516 P YPBRE SLAS A5, ey ot
matkiista gel chromat ography and eluted with a

Et OAc: hexane gradient (3:97 -> 10:90) to yield 10.3 g
(78.1% of 30. step 4 25 A solution of 30 (10.3 g;
&pB nmol ), EtOH (250 nL) and saturated NaHCO3 (100

0 a. m O [¢) nan

ﬁﬂo?ect\é@[nﬁole'iﬁﬁéﬁﬁgg 1.72hkdY §Rbatalm JNG. g%ﬁ] %@Et d BOH (15 L)

m Xt ure was t'o roomtenperature an

verrpddsd to mthickevabled betde. Wehs baild atds evgcydins and gesazedguithotfspsi of Hy

g%@' BeLhInOzﬂh@ ek I%rgs%m{e SRS Eene%dcﬁﬁ%ﬁéﬂu&mw RS fﬁteféd%ﬁ%oﬁg?l CELITE®. The
bout The resul t|n%1n1xture

létm %Steé@pqmt@qa arpeh téwnw'nsg osigyens priied hy aﬁfhglr%emgﬁrm on silica gel

Qr‘%g@%% MDAS BB efafithd T0sREDNRg (8B%)ed (NaSO4),
iltered and evaporated 30 to yield a brown oil (8 8

The rude roduct. was run_thr Sili
Civeriongt 6 i 1088 e Rexnuig i ag%ﬁwi@?ﬁﬁfgfwﬂh CulCl; and
vt m&Ste as dddérited 50dtdp@d. of Wk flO 47 G&&H@Gﬂe step preparation of aryl

[ E 4/ 0027
e P s BRNE P D By hs¥ e RT7 42436 The
Modaicﬁqm & tRhpyridiitiRe sihemdsapdnificatidn and ded@tbokyl@liondf ghe eRer was

aCf:oerlifgecblgﬁzmﬁ'_fw p%%u:%?\fh%ﬁ%ed ghstepglgI %fﬁ?{aﬂlplggighD& m’_ﬁ{on of the

Boc protecting group occurred spontaneously during the pyridazine hydrolys1s




10

15

20

Ct/ \ (CLd 0 96 97 step 7 PhCH2\ "NH C I / O
5 98 step 1 To a ice-cold solution of 94a (4.0 g;

wQd4san®l ) and CH2C12 (60 nL) was added oxal BECT/EP2004/002736

chloride (10.26 nL; 0.117 nwlip8and one drop of DMWF.

The reaction m xture was allowed to warmto rt 10 and
stirred overnight. The volatile solvents were renoved
i n vacuo and oxal yl chl or ENAMB@D2®2d by thrice adding

C%?%%h%%&}-’ﬂu&o@ﬁ H R dvARNS \,\ﬁﬂ}gﬂt‘m@gﬁﬁge dﬁém&ﬂn :-o;f/ila f-235)

oW oi u Irec
in step 2. step 2 15 The acid chloride 94b fromstep 1
(4.49; 23.%{ nhpoly was dissolved in benzene (80 nL)
and the sol cool to 0 C. Solid AIC13 vvas added
i |on anoFafter t he ad YhPh T

IQzPIet ereatl rrrqﬂto r oo

ure pstirr '}g—’r
migxt urfe vvasp redlnt |n|ng Smal |
quant iay of con HA ‘and tﬁ’eNaqueous m xture extrac‘]t\led
% G CL2 which was vvash(e ghysequentially with wate €A10)
2 and brine. 20 The resultlng sol uti on was drle%
Met ered and evaporated to yield an orange oil
vvh| S purifli otpﬁ silg ca gel chromatography and
el utel'woh a hexan (1:20) to yield 3.46 ¢
(649 Ibf 953 asNas gV WO 2004/ 085406
PCT/ 04/ 002734 95a I‘ X6g; 0.15
mol ) QRBS (2. 67 gnAom ), AN, 275 0. 0015
nol ) SRS 60 nL of CCi4 (60 m) was heated at reflux
overni ght. The rea flacpal g8 t o room
t enperature andsﬁ’ﬁt by e f| tfate was diluted
with 50 nL of CH2C12, wash& H20O (100 nl) and
brine (100 nL), dried (Na2804), fiItered and

evapora; ed. Thegcrude product was 5 purified by silica
gel ﬁ99rahy andNeI uted with a Et OAc: hexane

(1: 20 SNAA Ny & “NB9% of 95b as an oil. step 4
A sol h of I; 3.98 mmol ), NaCN (0.293 g;
5.97 51) cHho MBO was 10 stirred at room
tenperature for two dayg. The reaction m xture was
diluted with (100 m.), washed with water and
brine, dried ( filtered and evaporated to

yépel d 95¢ (0. 93 g) suffi ciently pure to carry onto

%(6% ég%l)ﬁtn 16r ggﬁgxﬁé \%Fs) a%de?ﬁg Igce %ﬁlldgglgﬁgn c% 4%3@90%{{1%8%19 g 9.24

ﬂimﬁks Gynthmdc )Comamdw&zqm 2013 3(3!597)mv5n1wdmuaﬂiﬂﬁdl450nl)l wretiagiirogen
Bl b Ore 397 Bixede 08 %ﬂg@ k06 é@ 81/ Qild iﬂh ehako &ﬁﬁ({b)enzen ae% mL, 9.24

rea@tlon was stirre 15'mn an
wwph) vas added flenpwing. Rherewpenlition wWap stiredrorn Zlo and:@lb@ladded toa

éﬁﬁéﬂé& &Be&g sdiftdor B¢ Naf,cHA ) ﬁEptﬁthﬁ%uﬁﬁ%ﬂwa% eftrf@fod with BrOAC 3
X 100 mL) and t%e ?grhjb?r?elésor;aglcl#al:t?ogs \?Vgre washed with H,O (100 mL), brine (75 mL),
and dried over anhydrous MgSO,. The solvents were evaporated, and the remaining oil was
purified by flash chromatography on silica gel (0% to 30% EtOAc/hexanes) to afford 2.26 g

(84%) of 109.

step 2

Phenyl sulfonyl chloride (1.05 mL, 8.18 mmol), powdered NaOH (4 g), and Bu,NHSO4 (400
mg) were added sequentially to a solution of 109 (2.26 g, 7.79 mmol) in anhydrous CH,Cl, (25
mL). The mixture was stirred for 3 h, and then filtered through CELITE®. The filtrate was
washed with HyO (25 mL), and dried over anhydrous MgSO,. The solvents were evaporated,
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extracted with EtQAc (50 nlL). The conbi ned extracts
were with three tines with water, twice 20 with brine,

wa@leioedsua2S04), filtered and evaporated to yi BCTHER2048002736

g of a brown oil which was . . ghr.omat ogr aphed on
silica gel and eluted with Et QAc: hexane (3:1) to yield

8@ tfu@reMl manf was r@&Z@alﬁze&\ﬁféh?ﬁtOA)e CIfhg 91&51(5@ filtdhéb vehis purified by
e e e e B

&ﬁftillliddmwlab@tammwmg@[z %nrd1H OAc. The aqueous phase
was thrice extracted with Et OAc and the conbi ned
extracts were washed with water, dried (Na2SO4),

tep 3 ered and evaporated to yield 97 (O 356 g, 55%

gt 8]% ion c}g (ﬁﬁlﬂ'h %n%ﬁr&ygdlﬁﬂéa% Q‘gg 1@4.;, ?12% ane I%}éqoig némol) was

added sllm81980 areaditjonpf d1Q (RD8ge4.83 mimel apdl X &Krlem\ﬁaé 0% gig anhydrous
’#HF% HOF undedhid oA a8 %g}eaétmﬁitﬁ;el’w& s@Y&S 3t 98tand ﬂgﬁ added to

A-was renove I n vacuo and t resi due dil ut ed Wit
Eeagpeted aquaaitsselutien of NRCE20A G- b?lﬁer?él“e%l‘? PEEUE MSeRyacted wih

Eﬂd/ice(f% ?(dIO‘?ﬁLq Qﬁéé&ﬁtﬂﬁeﬂ%{%ﬁﬂ@raGﬁdﬂgQ/elfért%bb@ishéﬁla\ﬁth brine (50 mL), and
puri f i ca r omat ogr aphy _and elute Wi t h

gz 1@%@5&@4%3941 'yaporatioy ofthe W‘@Pﬁ afgraed grogenl vjrich was

%gé)éivea& a’éeth&JcchX\a\.O@inL) an-ﬁl'h@at@d t@dbﬂ‘ufx f¥yesh. ”Hld’};bﬁlbﬁteﬁhs @dmoved, and the
1N a

n_f n

B S SSPATE Bt A0S SRR IR oS a it HO
(48&161)1 Ierind Q‘ISZimEI hiyd dregtotr aBRFoudIgB004/T08 5elGkts were evaporated and

USRI 9015 S e ER Bl BB
{oBliflofd 110h (ICN £, 89%) asst wfid thawdsGRlyrslighttyusotibtih 8tAd. ask
was charged with 2, 6-dichl oro-4-cyanopyridine (2.50 g,
14.45 ol ), ethyl
§tdp €hl or o- 3- hydr oxy- phenyl )-acetate (3.10 g, 14.45

!xan‘e d'? ?n@a%)ﬂﬂ'é A g%%% 36?01{1(%) %ngwéé 874@ n'igni’j.i )12 mmol), and

via syfin
bIH@Clt(B\@ Ihetlérlég@n@bm t‘ﬁH)(@QI‘IFﬂe) fwdé‘lzﬂééft RS e@@dg? egyx for 3 h.

@hJ‘reacTBﬁnﬁRﬁt@WaQ@odi@sto RGQhLH1td8 RbuoR ORI B Nhe filtdVhke was
50 and extracted wt % (3 x 50

wa@e‘é z(y% EF%%F Gpyak-aad the F@nblmsqﬁ@alwﬁcﬁow’f%weﬁ fiitly brine (75
g b, @da Wlédrbvgﬂ}a%%m@rldgsme Tl'i@écﬂﬁéﬂs QveP@év@ijdr@tb@ toVkﬁdS\Qde an oil. The oil
evapor at ed n’f Q)‘?E &fg uct S puri ﬁ %@

At Gty wé%ﬂa? (ALY 6% o 0wt Ervonss e @g% tp 3 L), and
afiddayver aAhyRog MESH4L Fivglothtion bf thOblvent provided 111b (1.50 g; 88% theory).

step 5

The aniline 111b (700 mg, 1.39 mmol) and CuCl, (381 mg, 2.77 mmol) were suspended in
anhydrous CH;CN (14 mL) under a nitrogen atmosphere. fer¢-Butylnitrite (0.33 mL, 2.77 mmol)
was added dropwise, and the reaction mixture was warmed to 60°C for 1 h. The solution was
cooled to RT, and a 5% aqueous HCl solution (20 mL) was added. The layers were separated,
and the aqueous layer was extracted with EtOAc (3 x 30 mL). The combined organic fractions
were washed with brine (30 mL) and dried over anhydrous MgSO;. The solvents were
evaporated, and the remaining solid was purified by flash chromatography over silica gel (20%
to 100% EtOAc/Hexanes) to provide 500 mg of a solid. The solid was dissolved in anhydrous
THF (10 mL) under nitrogen, and TBAF was added dropwise (5.73 mL of a 1.0 M solution, 5.73
mmol). The solution was heated to reflux for 1 h and then cooled to RT. The mixture was

quenched with saturated aqueous NaHCO;, and the aqueous solution was extracted with CHyCl,
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step 2 To a stirred solution of 100 (2.12 g, 6.05
mmol ), di chl orobi s(tri phenyl phosphi ne) palladiun(l1)

W@ 203/08g96 0. 61 mmol ),. and 2-di net hyl am noet hanedT/ERDB4/002736

L, 1.21 mol) cooled to 0C wag1d5 added di net hyl zi nc
(6.05 nL of a 2.0 Msolution in toluene, 12.10 mmol).
BResom)t Uhe cortinedwdgantedrac o WerehveahadvithoHEBGOdr), tind (30 mL),

B RS VR e TS RF b et S R y b e g gl st v

peisiad by wgeamdﬂasﬂt ehromaogaghy o sikida gal{lh BB cOHE BChPto afford I-
) | i ned organics were washed with brine

{Qgélﬁg Zgl?ech(fg%loth MgSO4, and evaporated. The crude .

oil was purified by flash chromatography (Si 02, 0%to

20% 20 Et OAc/ hexanes) to EXﬁMlﬂlﬂzgS g (62% of

[3- (61 fbhfafcps 5 GHA DRV B i 2. xioquaheﬂymmﬁt acid ethyl ester

phenyl'| -aceti ¢ acid ethyl ‘ester as an oil
sl owl y gystallized. FTheCOsHtr oduct| on of the ¥ CO,Et
pyri dazijnone ring_and_saponificati on ¥ag ;@)

decar begXyhat i on of ester sgpd acconp
utili t he pro agur® described I n step
Exa¥gl e>14.M25 N 2004/ 085406 PCT/ EP2004/ QD2
EXAMPLE 25

[ 3- (6- Cyano- 4- net hyl - pyrl di n- 2-yl O)gi,é 1hahy ND;
acetic acid ethyl ester (101) %%1&5@:11&

VN Cl step2 CLi C1 d 10\ step 3 102 ’.O31

c Y 0/ COZEt NCO/ COZEt Istep 4 C1 M Me 104 101

Sitnd yladgd pherpylaggtete 4- net hyl pyri di ne

féarpgacolé 9011%16?{‘?5@ L&ub\ﬁﬁp%n(a%n%gmﬁﬁé@m (Z ﬁﬁ‘g msdsrﬁmole) in NMP (300

mm?; and chl oroform (80 L) was

mb? oledfiof” Guer ARECRBAGTT BT RY %Fé <60%b<al @a)efsesm 13.1g, 218
Rholef Rl ARRhQMiFRESMp &Qtuf@-be@fav dohexfrephaeeidn c‘dﬂx}ilete the solution was
evapor at ed WI t.hout h%ilstﬂ E]? wgg(f nzaoi c
‘i‘”"é"@ii 51 485 {1 40 rrgHes: fat 1Prbwa C&%\Wéﬁdz %-tnﬂuomnmobenzene
fodkivbad H’rgﬂuctsme) 6. HK%I 168 ﬁ@%déd) it NRIPE(50 @S wihtiksisidtaitirighhe
sat ur at aqueou . 1.M Na 50 .
Erpe IS AL i S6 e P seriiph PoeteRa sEatcriqgeed a
foh\tahperamas f@\2ejoors alledplutdodwishddedaman ajuegusrsaluéion ol Nvas (1.5 L),
h ograph . Silj. I %\ Q.
B 2D TSR AR P A 0 B
@820 Srdrdvarocatkicl Tmumrcﬁduais\kasm mﬂan'gfedhmpnhﬁcatlon x
2-chl or o- 4- net hyl pyri di ne- N-oxi de, and 20 nL of POC13

was sl owy added. (WARNING ) A sudden exot herm
Blocubstiguted mienidlestorivehe distndieid dn dichloromethane (400 mL) and TFA was added

(100mL.), this solution heated at 40° for 16 hours. The reaction mixture was cooled to RT, and

9% 1o

the solvents evaporated. The crude product dissolved in EtOAc (400 mL), washed sequentially
with aqueous NaHCOj;, water, and brine, dried (MgSO,) and evaporated. The remaining oil was
purified by flash chromatography on silica gel (5% EtOAc/hexane) to give‘ the product as a
golden oil (11.9g) (30%) which crystallizes upon sitting.

step 1

Solid sodium tert-butoxide (1.32g, 13.71 mmol) was added in 3 portions to a solution of 3-
cyano-5-methylphenol (2.01 g, 15.08 mmol, prepared as described in WO 2002085860) in
anhydrous THF (50 mL) under a nitrogen atmosphere. The resulting heterogeneous solution was
stirred at RT for 15 m and then cooled to 0° C. A solution of the ethyl 2,3-difluoro-4-
nitrophenylacetate (3.36 g, 13.71 mmol) in THF was added dropwise over 1 h. The purple

mixture was warmed to RT, stirred for 16 h, and then added to a saturated aqueous solution of
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be added slowy to the POC13). An additional 10 nL of
POC13 was added to the brown reaction mxture, and

W@ ba4o8d406 | on was heated to 95C for 5 h. The reREDEPZING/002736

m xture was cooled to RT, andlitthe volatile materials
were evaporated. The remaining m xture was slowy A
NHz(EicdliOanh) ADe satoe Htae elxtaquaémxh ethgl after Ghx §J0 thlaH@d3he combined

%a ics w%e Wasﬂgd \% hl?]?ﬁl%t Fg 12% mlﬂ, %?edﬁo% dlxd ﬁﬁj&%)M%S—qu Be solvents

organi C 1 ons
wirp empdratbdx z@d thpwremaiiy S0l wammfleé by fadtchiganstogieabo Plaiﬂé@ gel (0%

Al A urified by flash
R Rl e I GO o e
hexanes) to prow de .1. 56 g (43% of 103. 25 step 3 A
s%ﬂytlon of 6 di chl oro-4-net hyl pyridine (1.04 g,

352 (4-chl or o- 3- hydr oxy- phenyl% acet at e
Mmstsre@f 1§2a43. 2%&012)31%@) Jﬁmw%%fﬁ%g»éééé npol}p goeNHLCL (2.76 g,
4. 6794mﬂi619|n) E{OM (IZMM AR1 HJO- M0 WIJ &¥as na:atterdag esfluyves sheatiedolution was

5015 33 et esneh B Epa o ) BosvaB: vaithd i 0AC (200 L),

tha halealisefld AP0 ers Metstsemifataf, aldHAEDrgfiBOlapdr Jwas Washed with brine (2 x

es xture vas extracte
R B Vi e A e i p provide 381 8
floem) ofahsanied1Mashed with water (3 x 30 nlL), brine
(30 nm), and dried with anhydrous MgSO4. The vol atil e
materials were evaporated and the remaining oil was

per3 fied by flash chromat ography on silica gel (0%to
Agdﬁlg%ﬁ}&% {3 gnl%?Strﬁ}n(ﬁf fﬁ‘é‘ngﬁ1&z %HTEN((%Iﬁ‘? l)gfdellg)rﬁtrogen

step 104 (1. 0T nrriol),
abpasribers Wap @@eﬁglowl_v tyg nwﬁme)of tezﬁgbwl atidie 2-438Lnep 10 pmgig and CuCly

l l T 1 1c S med to
R gg 18. gzd ﬁglggmgﬁaa beapﬁg%a&édnﬁ.héearﬂ@%@mn{o%% nﬁﬂdw@ é& dt

@M@ (’i?hermactl%éawerﬁwerw é??‘l%%edr?é 89" &dtor bh i Gx‘o’?do%t RZ fﬁf an

éé?&oﬁ}l)ﬁtw r ?hé'%ﬁ‘i‘g’g‘;’!‘%"k@} td P C, @tmjatndi hddh e sk, Wa1 iaoli!moh (80 mL) was
C exanes I On Wa

addedyr Zhoprtye ¥ Wr\ﬂ%ﬁ%@@ﬁ&/ grancg st %43 175 %@E aIrFLtile oimbined

HEAe Wetdwidhd witlibhind (7 BELYVdtied arhytlardss MMISOdad éﬁblﬁbrated The

e T B D e SRS PR 5 BT 1o DY R cmexanes) t

(1O%hi¢ 222 5% 2)GAtIdeexanes) to provide 730 ng of 101
(74% . 15 The introduction of the pyridazinone ring

i) dmtsr d%gt%n{ of Yk%t éggatz%]oge rq r%a%{l E%&df@ﬁti n® Ile mgxﬁ%}og of the ester

roce ure descri
were pscomplislmﬂ uiﬂmgpheeprmabdu@ﬂﬁdv@b@ in @tepR-4 of Example 14.

4- (6- Chl or o- 3- et hoxycar bonyl net hyl - 2-f | uor o- phenoxy) - i
ndol e-1 -carboxylic acid tert-butyl ester OHF F / + |
~ COZEt HN O - | \ | \ COEEAMEL 2N / 106 F OzEt
- F OZEt BocN O BocN O

H CH,OMe
step 1 step 4
Br

113a: R = Br
z:z‘; g ::1131) R = CHO
113¢: R = CH=CH,

step 1
Chloromethylmethyl ether (1.45 mL, 19.13 mmol) was added dropwise to a solution of 3,5-

dibromophenol (4.38 g, 17.39 mmol) and diisopropylethylamine (3.63 mL, 20.90 mmol) in
CH,Cl, (40 mL) at 0 °C. The mixture was warmed to RT, stirred for 16 h, and added to H,O (50
mL). The layers were separated, and the aqueous fraction was extracted with CH,Cl, (2 x 50
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ON R/ 2 107 105a: R= NH2 105b: R=C Boc =
Me3CCOO step 1 Solid sodiumtert-butoxide (400 ng,

wa@2m4d/085306 ) was added to a solution of 7-hydr oRgT/RPID€002736

(610 nmy, 4.58 nmol) in THE (5 11R) under a nitrogen
at mosphere, and the mxture was stirred 25 for 10 in.
AL OtHetco@Bined orgitiylractiod-vekird takbe®with Biifier @P hnydriad edeatughydrous

( 2 4.16 mol in S F

Y oot sVl Rrerberds Pt Bk DB Aok B -
mhétkoxyaetioky-hepzpner(pldm). m xt ure was stirred overni ght at

RT, and then poured into a mxture of H20 (30 nlL) and

brine (30 nL). The mixture was extracted with 2:1

#&pOAc/ hexanes (3 x 40 nlL), and the conbi ned WO

20U (638 4060fRATS HRRNGAY DE21343.34 roplovayaddedglrepstse to a solution
%isela%j 7\9" glaf ll_lg Q lfro%rclﬁS %Qt}ﬁx}metﬁ’cg rb%née%@ (:ﬂé@ g, 19”@'1119{03@1@ anhydrous

over anhy rous e solv nts wer e evapor ate
Bipd (40vel)y el arnlmgenattn@mhaxe kA8 sqlufianfyas @gashat £ 183§ ot 45 m, anhydrous

BMEQTRE 89!, 3D BY mnfh) v§a' Iaélcfé@ 98 bhe (0% SPmARXe was slowly warmed toRT.
Et OAc/ hexanes) to aff 106 in 82%yi el

Tsrmixpiie B3 RosFeB 1Y Hel Fﬂ?dﬂr)d@ld(tb%@uﬁ@ls Pbasa wah%llaﬁte%gh E6O (2x
2gef T BmbRbdédafc PctidiibrdiEvSshBlwith BridtASOTAD) Ind ddied over
anh%rdr ous_THE ‘% under a mtrql%en at.nospher e.

PHewRs 1d5ar &%‘t Wre gyeporgidy and
é}u&hﬁegrhmiyamlﬁﬂw péld0D & (030 EruA.c/Rkx s eoaffdrd\Rels ga@eyof 3-bromo-

fter 0.5 t he | ut was warned to RT and

'ﬂeﬁ’P@Gn?ﬂ&‘?ny‘ﬁnZ&@gﬁ 6inl§p) 2 h. The mixture was poured

into H20O (25 nL) and 10 extracted with EtOQAc (3 x 30

rIL The conbi ned organic fractions were washed wth

bf |ne (20 nl), and dried over anhydrous MgSO4. The

Acblauoﬂ of Bl I(3.69 SLwbe &6 &4 sghaicatie BL.Oaho minel) wae pdded dypgwise to a
|TII1FC<

%J(B% )0}&%?&%@}9@1&8%&}}%% )fghﬁlgg b?&l&ﬁ@&té%gg’ 9@?)&]11%') i) 75 BE. bthat was

provide 560 é Yﬁ/
edetedie Bt @cTharesuliinglyellovos %wa wag gireg fprifom. cepled e & awl 2

sct;h"fffo'h'of‘ @brdﬁiﬁﬁeﬁbxyrﬂeﬁx&? Bbhzalablyet ecies 6'4’6%&) ik Qﬂhym ous THF

al | adi um on car bon

s arove a@@é dr@)msew’é?bf‘emég%%waﬂt Y PR A e G g, nd then
dduea Rpigatu@atwa%lu&mamtoﬁ@f Nﬁlﬂcgg @O Taellavérk h/e@@egaﬁalted and the

of H2 After ure s.rele
N NN Ot e ——
witbtinas0 ﬁﬂ.@pﬁiﬂ atietyitteantlydrbe M@Uﬂd mhe golatilk mamsals were evaporated,

urified b ash ¢ on.silica gel %to
Dbt By P T ee B ohg TR0 L%
Emneiiez ires) tofrdvhie 6a0ming €76%6) 54 1 boormdig-nedorgsgongisagnyl-benzene
ﬁﬁb%rlde 105b was effected with CuCl2 and tert-butyl
#ite as described in step 3 of Exanple 27 (for the
one step preparation of aryl 25 chlorides and brom des
frog1ary| am nes see Doyle et al., J. Og Chem 1977
42 The introduction of the pyridazinone rlng
Zn dnlsfdmm CHuCGlatl0anl) avis adfied ZnBio k2 34taf 8 A-00YL in kpptape tld 44 mmol)

iR mﬁgg@r%b %Eﬁg)n Whak kéo«'fédris b8 Conf 5@81@6‘&{ & n‘ijfﬁﬁa?cfabé?@ deiti0.95 mL,
st eps HB ro ection of
12.34 mmol) in anhydrous HzCl') (4 mL) was added very slowly. After stirring the reaction

mixture for 20 m, a solution of CH,I, (0.99 mL, 12.34 mmol) in CH,Cl; (4 mL) was added.
After an additional 20 m stirring, a solution of the 1-bromo-3-methoxymethoxy-5-vinyl-benzene
(1.20 g, 4.94 mmol) in CH,Cl, (6 mL) was added, and the reaction was allowed to warm to RT.
After 1.5 h, the reaction was quenéhed with saturated aqueous NH,Cl (30 mL) and hexanes (50

remaining oil was purlfleg gy flash

mL), and the layers were separated. The aqueous layer was extracted with Et;O (2 x 40 mL), and
the combined organic layers were washed with H,O (30 mL), brine (30 mL), and dried with

anhydrous MgS0O,. The solvents were evaporated, and the remaining oil was partially purified
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Boc protecting group occurred spontaneously during the
pyri dazi ne hydrol ysis. WO 2004/ 085406

wWEODARSRA004/ 002736 -108 EXAMPLE 27 PCT/EP2004/002736

6-[4-Chl oro-2-fluoro-3-(1H i rddaB-7-yl oxy) - benzyl ] - 4- e
t hyl - 2H pyri dazin-3-one (1-235) FF\ FI / NF
M&ﬂbgl?hhrﬁmﬁﬁog@ph}&ﬁﬂ‘dﬂ&a Eel@% to 59 St@fc/hexands). e’ﬂle&;aﬂalllﬁ)ﬁmﬁﬁed

R le\1|i1al %%f_'tpl(.li% é§ R@H éﬂ) gﬁgpmg% nyfqg\lt p%&@%égw added Tlfi Euxture was

dged atNORC far %y, cdrled tOIRZ, ank afiflek t@HEENEZS ). G?he h@leovéSJmJX@Ee) was

extliaggcpw h ?pb Igéj ;éfﬁé? %{T_ﬁ Q?ad ﬁ)rétcblmglh?d(dr?%1%%%6@@83%%14&1&%46??0 mlL),

roxyl naol e
Sririndover almydmumvlgéﬁu o spl9ess BIe Svpprajed, andliljedeoysing pik was

éu’lf‘h%d B}hamﬁl%qna@ogﬁgw &Bﬁﬁka t(ﬂ%stefmeatozme}mgs K BroVP5 me (31

irred for | uoroni trobenzéene
el oiBbrigmo- @mbpr%ﬂmhfn%‘%dded dropwi se. The brown
solution was stirred for 2 h, and then added to a 10

Plﬁilbﬁ @I&Cﬁnﬂqmﬁ Qe c%ﬁﬂeﬁ§ek1@ﬁth@fh NS Gili{ubR4 Hihbpheﬁﬁlﬂacetate as described
ueous | ayer was extracted Wlth EtOAc

ke 280 Sﬂfga%?fd%‘?rem? Fadicel Wifs? Gere aﬁ)ﬁgﬁ awoma fished by

pa2Iei(rh QR diekd, displdcEiBert BPZMICN), as@ABsribléd i@ Gtep ¥ OF Eaddlpfelzoous
MySO4. The sol vents were evaporated, and the remaining

oil was purified by flas Wg&graphy on silica
gel (0% to 30% Et QAc/ hexa 84 ford 2.26 g (84%

of 10Y-Chibrs3-€pcanédhiemyl-plsnbiyo2yiluocdiplenylfiecedtit a6l e, ester

8.18 mmol ), powdered NaOH (4 g), and Bu4NHSO4 (%00
fj’ "CO,Et
e €
? stepl % step2 ?

step 3

step4 :1173 R= NO

117b: R = NH,
step S [ 1 i7er=C1

step 1
A solution of 1,3-dibromo-5-methoxybenzene (15 g, 56.40 mmol) in anhydrous Et,0 (200 mL)

under nitrogen was cooled to —78° C. n-BuLi (38.80 mL of a 1.6 M solution in Et,0, 62.00
mmol) was added dropwise, and the solution was aged at -78° C for 45 m. To the resulting
heterogeneous mixture was added anhydrous DMF (4.78 mL, 62.00 mmol), and the solution was
slowly warmed to RT. The mixture was poured into H,O (200 mL), and the aqueous phase was
extracted with Et;O (3 x 125 mL).' The combined organic fractions were washed with brine (100
mL) and dried over anhydrous MgSO,. Evaporation of the solvent provided 11.70 g (96 %) of 3-
bromo-5-methoxybenzaldehyde (115).

step 2
A solution of 3-bromo-5-methoxybenzaldehyde (4.02 g, 18.7 mmol) and hydroxylamine

hydrochloride (6.50 g, 93.5 mmol) in pyridine (50 mL) and EtOH (50 mL) was heated to 65°C



10

15

20

25

30

35

ng) were added sequentially to a solution of 109 (2.26
g, 7.79 mol) in anhydrous CH2C12 (25 nlL). The
worRoossaosvas stirred for 3 h, and then filterepCT/RPOYIN2736
CELITE. The filtrate was 20 -waghed with H20 (25 nL),
and dried over anhydrous MgSO4. The sol vents were
fof YR OT It sl ent Was 2044 @) @bdH 6 rddaTditRAGOd OO E Baititioned D& ween 1:1

Cab 25y SR B ] BSIT, AEEAR YT LA e com,

arﬂhhmwenxg waelryamorntsi. | The sengpéing Ab@stdissdlged in anhydrous dioxane (50

m%orglr:{ngl or{)&%ﬁ% ?nh?ydfc(gw ?g%%& z{nﬁ%xﬂ&lﬁé’ @td’}’lrhi 21?92 mmol)

weze ladrtedd o ihaohixgiel wamheatest em@f’ Ryibic lsandéhwol@w 1§T rrLCHS}la (@00 mL)
;M:l%c‘cp lculrﬂtth?&ﬁ}irgc l}gﬁ wak Washe ﬂ'g}?ch)H @@’f’x 5@9@?%‘75’5@%& H@ s&tution

ron o
(39 g9, brino 30 k), ansrigd o\utg anlyydgoug 2@5914_) Thergbients “@ercs@raweéfo
plggge %lter LA TRY sdﬁd)@dé rpﬁacéﬁﬁﬁ a350 ol SRsif @bt whsMlusiB Gith Aefvgen.

a sat ur at ed gueous sol ution of NHAC ‘%1 %& 4 to 180°
Cp&tslme ﬂqéﬂaqa%{w 1 %t2ari8 niferd) wsze pdietld e pXiuEe s GRgied to
CES . 7 Pndreaction Rext6: Rk BRI BANdNG phiftiEichiddDBEyes@HED (400 L) and

washed with brine dri ed .over an
EW@@@OO @vh;s%lpé%%ﬁ‘g%? Sepﬂéte% %@ﬁé@eaﬁlaﬁfea s %\Clﬁed‘o i 10%
blﬁ‘; MHoVaSutich, sadxuaded witle®: & Ei@A @ligixshef 100120l arithe combined

oL Bt S S0 D L HEP e At

(ML), dlddried gambkhytl@yeMg8as Tasdobantaivete dvﬂ@ratédél@ld the)resulting

rine and dried,ove n
SOSISP‘(?émg §5 \%B%L)ﬂhsehvcgr BrARELE L R El&% %é ﬁ bgt{ﬁ de pr o8 Clﬂg&nes) fo
ppuide Bided (IR70)fdf é%%ﬁﬁma@pw@mﬁﬂ@ﬁllé} lica gel (20% to
100% Et OAc/ hexanes). to afford 11l1la (1.79 g, 69% as a
solid that was only slightly soluble in EtOAc. step 4
st#p fi xt ure of pyridazi none 111a (1.79 g 3.36 nmmol ), Fe

S&MSirum(tgﬁl %utgﬁde ?1567132 157'9@1n}n01 3 ad 28 iNIHAC] m(tr%@@to rlge)luuon of 3-

% nd H2 yé }%%a heat ed
bWOrSehydmzcy @?O@tﬂll? (3.2 tge16r P%FP*WP sl |“B I piffogen.

TH re@ihglHetet e 0SS fsctlﬁmﬁgbh | TRT 318 rh.i Theasolutiak &'aQ/@‘éled t0 0 C,
washed with Et

onhi ned
and pofytign et %?Séerﬁa%‘fw %W?féld%f%sd%opr}‘t 15 °V81h33)r‘ﬂ P“fple
rRMEeE valiieica U RPEREd foThI&h,SdﬂH vien hddedes esmapd)ﬁ@bm sd)lotion of

NS et nyel 5 GREHIE AR A il fbinea

offlanics wétel wﬂﬁletﬂ witk tricev@rx 120 i d nodidrieityS@anhEyeys MehiQ.ohhofolvents

t he sol oV step
el bbb b ehpintofy ARGIIES Mo 117550
EXAc/BexTibs mmbx)ldwta%g §24 oh [Pe@-tiremo- g yapareberp xR anpro-finitro-
at nosphere. tert-Butylnitrite

PE%W%?“%fggﬁ.%?ﬂ#ﬁ%ﬁgegﬁo was added dropwi se, and the
reaction m xture was warnmed to 60C for 1 h. The

l,jution was cooled to RT, and a 5% aqueous HCI
solution (20 nlL) was added. The | ayers were separatggEjl
Aasolition ef esien ddYa 4l3éhgei10 Yemma Fepowder (P B 3 Wapmely and BELCl
(50 ¢, 43108 uﬁ&{'z g gﬁ(&ﬂﬂj afi1,0G40 ANPwasMRRLd Wﬂ‘éﬂ@dfom hN The

an r

bri ne d

NN S daovencaLrE MR Al G wh Vahogatn

HROAL tZOQM,ychJ %( / @m &@aﬁ@gy@myre @apafateal iridcke @gdnio(12@¥owas
C

35 to % é%g?élﬁtb ﬁ}h V&y%{% 19]%}9_@, 6ﬁdoevapo1ated

“saélilqddw

t@'iarbwdél@i% g m& FAVOIIS [4aii’tdnoTBéﬂ:bmm-Saljfdﬁdphénovmﬂdthlo(cspmf)?yl] -acetic

afr{é%g 1|(’{Msolutlon 5.73 mmol). The sol ution was
SEESEE I8 ux for 1 h and then cooled to RT. The

m xture was

step 5
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gquenched with saturated aqueous NaHCO3, and the
aqueous sol ution was extracted with CH2C12 WO

WQQO®4/08886106 PCT/ EP2004/ 002736 _110 (3 x 30 nlpCT/EP2®04/002736

conbi ned organic fractions werld5washed with H20 (30
m.), brine (30 nL), and dried over anhydrous MySOH.,
"JI'ﬂmeanﬂmh TE (8.98&116.16 v witsatissolserdin htey droasrEHeCIN ¢3 5sol) whder

oD L SRl Ll EPESEPLEBIEAGE g oo

mglol) 25@/63@(]51@ (Y ()):8 Z(EZCENNVF)L@t h@l been prepared under nitrogen and warmed to 60
it 'Iq:ilalré%t‘?on% d&;@exﬁﬁﬁ@ s ﬂlafﬁ?atlmlaf &)/dﬁ Tcﬁi '2"11 l%eﬂ/ !:d&%)ﬂ)to @‘h@ W}S‘}b aqueous

-acetl c acl ester
HCJ sotiep (80 mpL)/v@s NideZPinleP@ mlpq(grq\)@ascpgmacjed ‘W@ 1 g{igy\cﬁlexanes Bx75
¥ The B)HIbIIN%r%aﬁfcﬁ Rdre Wedlbd WnbridEer 512 CdRdGher anhydrous MgSO,,

Synt hesi s of 3-di fluyoro-4-nitrophenyl acetate

a9 eygporated; dde rfa}aam&ﬂlhwsdwn%?d Byeffash %?WO%?W Retlighgel40% to

10% BeoMPE&kERes] t%ibré&@ie 21@6@@6@ l98)of tha [ABIRoro308-bréthg -5 e9oghenoxy)-

%?1 00 C u der a g @%mhere was added NaH (60%
}lorglpg% egig, ack :?thi’g %4 | e) while maintaining

the tenperature bel gw 20. After addition conplete, the
geﬂmtion was aIIovved to age for 20 minutes. To this

%%éleﬁke? ?ﬂa%’iﬁa v&aosregulpg 1glﬁazrgf§]uex coP&nﬁer and ch‘grrgo((i:l l\j»fltPgllY ¢ él 54 g,2.78
10h261)Ggd tettﬁ&s(mpbéw)phosphiﬂwalwﬁmmw mgh(D 2%mmal) nAahytirewy toluene (15
&Eﬁpﬂ%ﬁ{lﬁlﬁﬂp ﬁ{/lﬁﬁ g&@.ﬁ IBE' tMdazkélld&ade AR Jﬁeele[i@tl%)x wat PR to reflux

tron actlon

wdppairegen f@ 16 br The spdwiion Walf'h@)l@dp &L a@d! e @aadd “ta?)a@ﬁd The
@?{ﬂﬁ‘? Was waht \Jw?{]HQj (%N'ﬂﬁgjaﬁé-b giS mLE %hd &%%exv‘dnﬂ;ﬂrous MgSO,.

acetate frmes wt

sg]rve]etgr veregvaporaipd; ad thy q@g@@g)oﬂa}h}gﬁ@,@f&ﬁsl&@lggmaWﬁéphy over silica
,«géi(@doeto REQAHIOA  NBGnLF @)q)rWﬂehﬁU tngf (Uﬁ%h&g4-@}ﬂ6fof-3 @ﬁé}iaﬁ)&lS -vinyl-

The substituted maloni c ester was di ssol ved
phicamyar Shetorpbrey i arete 3 cthi gsteNlflas added (100an)

this solution heated at 40 for 16 hours. The reaction
ThedhtdsdctivaSf ﬁ@@bfﬁdhzin@nﬁ_fng iaed 18 bktEsapaificaniéBand decarboxylation of the

eva orated olved in EtOAc (4
5 Selreremisag siier e P oot R SR s e P
mﬂdddmornﬁ ottef alle;zl z(lk@&@ft)all@nyi ieacamoplaheichs ddseeibedeimatemd mith the
by flash chronmat ography on silica

%p@f()pf%/trg{)%i&%&aauﬁé) to give the product as a 25

gol den oil (11.99) (30% which crystallizes upon

sitting. step 1 Soli.d sodiumtert-butoxide (1.32g,

13.71 mmol ) was added i n BXaMREBAL to a sol ution of

346 —th)mﬂ—gumﬁ Hytosprd y%dih}(dzq—mid@,zin-ﬁ g{lmghyﬁmlpqnopﬂ é@h}é@enzonitrile
as described in WO 2002085860) in 30 anhydrous THE (50

m.) under a nitrkogen atnosphere. The resul ti

het er,ggen oug s | utj: Oﬂv‘vvas (;( M
H ———
i 0

=
1-240 1-239

A round-bottom flask was charged with I-240 (100 mg, 0.26 mmol) and 5% palladium on carbon
(20 mg) and EtOAc (5 mL) was added. The flask was evacuated, backfilled with Hj (balloon
pressure), and the solution was stirred for 3 h. The solution was filtered through CELITE®, and
the filter cake was washed with EtOAc (20 mL). Removal of the solvent provided 90 mg (90 %)
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stirred at RT for 15 mand then cooled to 0C. A
sol ution of the ethyl 2,3-difl uoro-4-

wopdonogdrenyl acetate (3.36 g, 13.71 nmol) in THECTHEB2004/002736

added dropwi se over -1 h. The -puspl e m xture was
warned to RT, stirred for 16 h, and then added to a
c&@t[ﬂrcﬂtoe&b-?ﬂﬂbk@@% cﬁ(@lllﬂ—dlbiﬂr@bﬁl@ziﬂ@@ﬂh@tﬁﬁél—@ﬁenoxy] -5-ethyl-
PCT/ EPF 83%02736 -111 NHACL(150 nL). The m xture was
Rl %t h et hyl ether (3 x 100 nl), and the
conbired organics were washed with brine (1 x 100
m), and dried over anhydpg 19191;5 . The solvents
wer e evaporated, and the remaining oil was purified by
flash chromatraphy on silicg,gel (0% to 5Q54

Et CAc/ hexanesy t o pgt@lylde 4.2 g (9 of 11a 5 step
2 A mxture gy 112a—(4=28 g, Lﬁﬁ)

(2.89 g, Dl ), an 2 76 g, 5 _J

in Et()—l(}iFO {) @Q H20 (20 nl) ﬁHQheatéBdto re

for 3 h. The solution was cooled to RT, and filtered
through CELI¥® The filter cdk® was washed wil2h Et OAc
(200 nL), 10 the aqueous and organic |l ayers were
gsgphr at ed, and the organic |ayer was washed with brine

AZohstion5d¥ BHr) (29 Thel. sfal 1@ Mowoluties inoﬁﬁlil;élliz, Pubmmmhiwad added slowly to a

LA IO AL A A 9 .
dl_ﬁngzaomm s werashipdVio 6 TCHBCN: (4G ports apficer. Bhe mikture was
{Q %tgtg fih Cﬁt Cﬁo fLBB ?rﬁ_,? 2‘6@%16‘%?&%{% lgep%ywﬁs%damm szt(ygb"@ %) and brine

(59 el 8. @he a_cgven@ werrdvipardied: aphifie Framsining @busarifierder tlagh

Alrbhaga R toaRaiel %‘J 1 €098 L MR B OMRY IR £he k)0 p@Qlthhe-ﬁgﬁred phenol. Toa
reaction tenperatu was mai nt ai ned at 6%}?@1‘

0
shesion 4§ tép phenqkin p3BHing 410 T FiRERR s Flow d@%ﬁcafﬂ‘i qfydride (0.6
WRS6.SPRNR. mtem R WDI AT REEIFerd Yoridohbd ®@lrdtide@abroBO-5-formyl-
rTL) was Zg]n?@d{d E% m xture was extracted with 1:1

eyl areiag fHds §323g’>€1 mL) and the combined organics
vvere washed with brine (75 nL), dried over anhydrous
gc/gpsgl and evaporated. The remaining oil was purified

| ash chromat ography on silica gel (0% to 30%
Eidﬂi%ﬂn‘nhﬁosa]fﬁsl)lﬂﬂomde (rGuhldel.P. 120l waSRNpd fa sbilden of2e 3-bromo-5-

g llnprhtf:ﬁ (gelr:] 82?] glf 1 d% Q%Z%J)l 912@ %? Hlﬁ gncﬁ:pﬁircro gen contained in a

carbox e ester wer e
N@MEE;NE sbhéki BLOH (0 1Agnls, RE3 mwwédwemth@@udmﬁ was stirred for 16

I a ..
ﬁt %@é ﬂ% t4on%{1} E@a{}ﬁ tl?egjaéded SW?& @e]c_)?sts sg)ﬂm%n 53 MN HCO

Afiepe mbnwmxs@ed CEa6h, (1 L ryiserpsd aaq dg laers Were sepaated. The
9%18195 ﬁg@é‘lﬂa}é'v&m{eh%th%hhé(3o(&)‘£§d Hihed with alaﬁydiBﬂ%'MgS@;S The solvent

wise to a solution of ﬁ%%?gi A
(vas wgoged to proyise aryellow @h@awasw%wﬂ@mw of HHR LY mlgsand HaO (
). Igi@}?&oﬁm@br)ate'(m4 mg, 11.3 mmol) was added, and the reaction mixture was stirred
at RT for 2 h. The solution was then added dropwise to 5% aqueous HC1 (50 mL), and the

mixture was extracted with EtOAc (3 x 30 mL). The combined organic fractions were washed
with brine (30 mL), and dried with anhydrous MgSO,. Evaporation of the volatile materials
gave an oil that was purified by- flash chromatography on silica gel (0% to 25% EtOAc/hexanes)
to provide 800 mg (79%) of 3-bromo-5-difluoromethylphenol (121).

The phenol 121 was condensed with ethyl 2,3-difluoro-4-nitro-phenyl acetate as described in

step 1 of Example 28. Reduction of the nitro group and diazotization and displacement of the
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CH2A 2 (40 mL) at 0 C. The mixture was warned to RT,
stirred for 16 h, and added to H20O (50 35 niL). The

WO 200e/08540€r e separ ated, and the aqueous fract i PCT/RBR04/002736

extracted with CH2A 2 (2 x 56 IWD-2004/ 085406
PCT/ EP2004/ 002736 - 112 nl). The conbi ned organic
difaaiun0al byvelleridvasdie chriéd dot dsrdesreib¢did steb) 2 awl 3 efdExemple 28 to afford
hydrous MSO4, and the solvent was evaporated to
ovide 5.20 g (100% of 1, 3-di brono-5-
met hoxynet hoxy- benzene (113a). 5 step 2 n-BuLi (8.34
Pf a 1.6 Msolution in Et20, 13.34 nmol) was added
opw se to a sol ution cool ed to -78 C of

mol ) BACaphydr®dys &40 ) a* 3
at nosphere : t| on 2Was—a'ge'd at

anhydr ous - L, 13.34 mmol ) wap
the reacti omrm xture was sl owy warnmed €9 RT. 10 The
m xture was p ed into H20 (50 nL), and tpﬁ aqueous

ha d
R 3o o o BBl ol e s cvmic
@”1!;2 mgnﬂodmheq IODBIF (Saull)yelde uﬂro@@ﬁ@as hedibdto801°C énrt4sh. \iBhe @eaction

vapor at ed e pyrifi ) .
B ST A bR 45 g st v
El BAaAdieams $3 x BOmi),faod the 2oiBingl Z8d) frapfioB-virroweshed with H,O (3 x

g)or'ﬁfi an(a E)xbe? )ééll]XBF ﬁfégShY‘flﬁ? &%%%R%as e%%) h&P ardl the remaining oil

on 0 utlon I n
43 0rified mﬂmmpmragraaldd@dﬂ@a epb %do 210 FtOAdharenasho pfovide 580

15{% t(fi;],_ﬁ__z %gﬁ&ﬁ{%ﬁ- tp(Eé Bﬁgﬂlhlﬂﬂ&% l%el( &?@ _‘f_]%oro%h%l]%%o) acid ethyl

was CoOo to 0 e resul
sptelr (13X sol uti on was stirred for 30 in, cooled to -78
C, and a 20 sol ution of
3- br onp- 5- net hoxynet hoxy- benzaldehgde (1.58 g, 6.46
mrol ) in anhydrous THE added dr opw se.

The m Xt61[36(2V@§or§lpﬁaﬁoxy)w&ﬂ1a6roh@thWbeng;tl]-m@gimﬂaefn-zl&leh
and then added to a saturated aqueous sol ution of

NaHCR:GgexgL) . Th OFs were sep e dthe
aqueous r Wa'S ct et WTPE

conbi n&d O ga‘ﬁNc Iayersc\‘/versgpv%ashed bY | ng (30
m.), and dried with anhydrous MgSO4. cThe vol atile
mat eri al s were evapor at ed, ng oil
was purified by flash chrona%%?é 1ETRL BN

1bap) L@@ﬂel (0%
to 3% Et OAc/ hexanes) to prov#tee3 /g_ f
1- br ono- 3- met hoxymnet hoxy- 5- vitey#t-[DENZe

4 30 To anhydrous CH2C12 (10stsh} [ES.2 % z

(12.34 of a 1.0 Min heptanegedd:
nitrogen. The sol ution was cool ed ; ;E)l?éf)kangHé:OEt
sol uti on of td‘lf| uor oaceti acid (0.95 12. 34

mml)ln ZON (4_ni) yas a4 @ 0
slowy. RiiAr 4 S e reaction P2 NH
in, a sol tlocﬁofl (0.99 ni, 12.3 nﬂol)in N
CH2012 (4C|1rL) was allded. After an add¥tional 20 in
stirring, a solution of the

1- br onof iR Bk ®B&y - 5- vi nyl - benzene 351361. 20 g,
4.94 mmor) T A2¥HRc® (6 nl) was added, and the

e Igtion was allowed to warmto RT. After 1.5 h, the
Feacti on was guenched with saturated aqueous NH4CL( 30

A rpurgiebttemndiale way dargegrvith soglipam poydlaide @)Séing (a9 gmol; 60% in mineral
g)o nrdidglﬁi nTger %%ﬂgﬁllér?ol l(@')‘é%ﬁ_, ¥3% m?ﬁgi) iR66 R, obNMP. E&@e@snmng for

30 m, a solution of 3—ﬂuoro—4—tr1ﬂuor0methylbenzon1t11le in 5 mL of NMP was added and the

step

reaction was heated at 120° C for 17 h. The reaction mixture was cooled and petitioned between
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the conbined organic | ayers were washed with H20 (30
m.), brine (30 nL), and dried with anhydrous MySO4.

wab@4mgd4vent s wer e evapor ated, and the remnai ni POI/BP1004/002736

was partially purified WO 2004/1885406
PCT/ EP2004/ 002736 -113 by flash chromat ography on
itHlbrometg@le apnd Hnten ﬁ%ﬁﬁ@&@ﬁh@e(m&\w)ce edtreeted avithi M yind the

r| fied material d -

Sy Siegn Py e VREhaB A5 Tt e e et e M o
SQforited. T cmde powlueidvas puiitied ﬂasfdchamldfearaplw quxthica 28l (FtQAc:hexane
T r 0
R L s R T
(30 nL), 5 and dried over anhydrous MySO4.. The

%Jélents wer e evaporated, and the remaining oiI was

rified bgég(lash chromat ography_on silig¢ g gO%to .
I@%c@et@t\@f ame@thn@xxaﬂftagbor@z@hﬂben@@zntrﬂ%l 4 g,5.51 mmol) in
ﬁfe@mﬂpmﬁj GYCiaapy QRMJIHOQQPN Sﬂ)HQﬂSbﬁg) iPhe.olssm . 1’31623 B4t8on mixture

14 wer e conden ed with et

pheded FBRG- 8 1 r bisHeRe Wi poliio R e bepgey r and
EXOD e E&)A&M&&&ﬂnbwdlaﬁ@theaqdeb@ ﬂhﬁ@ms nédified it NFHG@E and thrice

?f%/ agtgfg‘%@@@wb@@ a%)enggb gﬁgrgqx%{cb gclft%\?vgrteggc}ugerﬁ%#ly was%ed with

Xl @rind) &IWS@Q filter and evaporated to y1eld a white solid which was

4- -.C v ena or o- phenyl ]
L"%%‘C%]Y”gh ‘?fﬁa’&e ﬁ%‘ﬁ‘?g a?%?d Iﬂ-uﬁﬁhf“bo A -a-CI-d -I%E[%t/ Me step
2/ H®@N\ J J Br Br Br CHO Br CN step 3 115 116 NC
%ﬁp% | COZEt step 6 NCO CO2ZEt R A Br 118 step 4

: R= N2 step 5 117b: R = NH2 15 117c:R=Cl step
To An Botalt sdntiafof 124b diddreofdS Bunebiahd sbydrere HEF (205mly), was added

Er%gé ﬁﬂr{mfdﬁp (4. sg@i&xfig PHy ! Qn?tfan ﬁr?@QF)'Hn)i thetgeﬂﬁsn m‘eﬁ FQARA Nt reflux

foll 3t.i Bre rpastioh @ cogled OORT mﬁengthamlswwéé@si ‘@ﬂb’iéwlﬁeTheaﬁ%Fﬁon
Inﬁ‘;&uré %%ﬂ&éﬁ WE@Q&%%@%%Z@seEuénﬁﬁuy“@qulN Im 1sB@rated NaHICO; and

resul ting het er ogeneous m xt ure ‘was added anhydr ous
PV (ﬁleman@ phgsp m@gﬂw 4a§\]631?dr?é‘d§6arpt9fa|te€nT%F§u e product was
rﬁ%ﬁ{%&h@%nﬁa@bgﬁ-ﬁhy Thelieh o6t EEAWRSROLINEY aifoikia. 220 124c.
200 nmL), and the aqueous phase was extracted with
Et 20 (3 x 125 niL). The conbi ned organic fractions
.e washed with brine (100 L) and dri ed over

i’g lrltgolljl?@ g@@ﬁ%@@ﬁ‘? @r Of Was 1es.?:102\é rcl gﬁnnggf "ﬂ-ﬁgwas added
6chhé&nkiall?6Br, (3.09 g, 9.05 mmol) and trlphenylphosphme (2.37 g, 9. 05 mmol). After 30 m
the reaction was diluted with 30 mL EtOAc, washed with brine, dried (MgSO,), filtered and
evaporated. The crude product was purified by flash chromatography over silica gel (hexane) to
afford 1.69 g 124d.

step 5

To a solution of 124d (1.69 g, 4.62 mL) in 25 mL of EtOH was added a solution of KCN (793
mg, 16.2 mmol) in 3 mL of water. The reaction mixture was stirred for 6 h at RT and the volitle
solvents removed in vacuo. The ctude product was partition between EtOAc and saturated
aqueous NaHCO3. The organic phase was washed with brine, dried (MgSOy), filtered and
evaporated. The crude product was purified by flash chromatography on silica gel to afford the
nitrile 124e (790 mg)

step 6
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step 2 A solution of 3-bronp-5-methoxybenzal dehyde
(4.02 g, 18.7 mmol) and hydroxyl am ne hydrochl ori de

W@ 2003083396 93.5 Mol ) in pyridine (50 nL) and Be@HEPH04/002736

nm.) was heated to 65C WO 2004/1085406 PCT/ EP2004/ 002736
- 114 for 16 h. The solvent was renoved, and the
Aeplution cvfg%m((é??% 2. 5qmmeol o 45 % HBr ¢hial) {rdtalesish HOAL (4 mL) was heated

ﬁtl%c(lj hexan qﬁﬁe ﬁe’!lécg)n b?({f%iea'ﬁ? g&&tz&fﬂ-ﬁt&% %ﬂ't&m% with brine.

| ayer was washed wt
s agamicaphaieat & G VaPPredrie et prighotepulijigsoibyvasgtigsolaer ind O mL of

B@H/Q{dqbiﬁL Gf évﬁemsoi @95 adidd) and %qedlt@alhlg k@ﬁtﬂﬁ%ﬁtb@ 375 Cfor 15h.
4 mmol) and pyridine (9

dr.i de
RSt B 7s AR Feo AL BT e S o dle Pl pos washed
qu@ﬁalﬁj \hlt}ﬂfladlrztt&ENaH‘@@J l&z@tei £hdBfine, @h@lh gs o]0 ?%tﬁi‘ﬁazl and/\@aﬁporated to
|c ayer was washed w
%g)%if?%g/o Eég&gﬁ solution (30 nL), brine (30
ni L) and dried with anhydrous MgSO4. The sol vents
,le renoved to provide a white solid. This solid was

? aced in a 150 nL flask that was flushed with
'.m 4 sabgien of 1236 I(ZSOdmg]é 7 (mhﬁol)ma)d 3afﬂdiclilmbp3(riﬂaﬁﬁe @,61 5% ]].@ mmol) in 10

%ﬂ?}% bl\%wa% a.aﬁeqi t Pg Etrﬁlge/ v\%\é\’l”a%%%l e&i reﬁxf.tlonélﬁléture was
foizied farildindde W@ﬂ% éhﬁit ﬂz@e(dll@@a mﬂ)sulanqilenﬁtom&rs1(311®0hmy)udazmone is
thfedloamrdésc%&ﬁn%@ & ﬁid%fﬁ%é g aqueous |ayer was
acidified with 10 aqueous sol ution, and
extracted wth 2: 1 Et OAc/ hexanes (3 x 125 nL). The
conbi ned organic Iayers mgmpm{med w th 1120 (100
m.), 10% agueous ution (2 x m.), brine (75
nL), and &i%%hlw%%cyéHWWWé 4wgtsdaenzqih acid glethyhesierver e
evapor at ed and tt} resultl ng 15 solid was pu@nM‘el ed by

a

flash chrorpmt ogr h nS|I|clgeI (10%to 40%
Et OAc/ hex FOVI of CO-tBu

3- brono-5 roxy}genzom r| I tep p 3nealid
sodi um t er tiybut oxi di O mml ) wadtPadded in
three portions to t|on of

br ono- 5- hydroxybeﬂgbnltrlle (3 g, 16 50 mmol ) in
anhydrous THE (40 nlL) under nitrogen. The resulting
het er ogenous solution was aged at RT for 15 m The

sol uti on cool ed t-Bp C, and a solCuti on of GO«
ester (4. -0 OOk ) wddt added Axperin s dver 30
in. The p ture was Hnsﬂ g2 gt i Jred for

16 h, and (ke added.to a satUrdted agudalis Sol ution
of NH4C1(100 nlL). The mixture was extracted with
ethyl ether (¥8 100 nlL), and the conbi n&? 25 organi cs
were washed with brine (1 x 100 nL) and dried over
S&mhlydrous MySH. The sol vents vvere evapor at ed, and

M’a% L thl{éﬁn %ﬁt?]e'r 4 \9@§txﬂ%g;fhe1fe 0?9 %%81%}%% ay '3$E 48.10 mmol)

from1:1 nes r ovi

in 3nlydrayp dHE- (gOQ;mgmp addsd )pyt)assgmf te[rdqut;mmer(ﬁi pPdmL of 1 M solution in
THRE BY b n ARSI with & cﬁf%p?d meﬁk%ﬁolﬁn% JoZ@l)was %l%nsr&ﬁ@veé afll the resulting

sol ution of ester

%we\f/aS(sgngfbfog 40 mp B:,F ’ﬁbﬁjpgctlorawtwg cooéeg (qyngo 0°43 Apsplution of
mmuotdmtﬁbg'z'eﬁ&@ 4|1|1g) smmh@%(ﬂ@: 0)mIVYaas Iﬂlf‘e%taﬁéjedttS’the potassium

was_cool ed to

H**Frroe‘ﬁééa&t%%&@ RO @mﬁflﬁrfgfﬂw uiing yelew SRy %@ewgqtﬁé@t 50° Cfor 16
hMThéfindEtd@lton(RRBird s pduked nﬁq htﬁ@th"o‘er@mﬂ) 191 O:di the BYBE Sas extracted

r e d t.h an| l.ayer was. 35
Y RORERAk 08 Sy 5 eniis Ty Hafrse R wall el SR a0, anc
parifigddirsoflesh MySmdtogapicy (mmlma rgalt (hekanet:EtQHo(m 1)de aBoia812¢ (1398g; 94.6%
0 e .
t‘@ﬂ@fﬁ? #%? %e-nf’g-oélf ono- 5- cya- no- phenoxy) - 2-fl ti or o- phenyl

] -acetic
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acid ethyl ester (117b). step 5 WD 2004/ 085406
PCT/ EP2004/ 002736 - 115 The aniline 117b (3.98g,

waed0ssmn®l ) was di ssol ved in anhydrous CH3CN ¥*GBEP10p4/002736

under nitrogen. This solutiocn20as then added dropw se

to a mxture of tert-butylnitrite (2.40 niL, 20.20

mmol ) and CuCl2 (2.72 g, 20.20 mmol) that had been

&rgfared under nitrogen and warned to 60 T. The

Fesct i on tenperature was mai ntained at 60 C for 2 h,

The wel eidraicsotutioat®°® Crrges aagm)eammsspﬁer&l@fl tefIugpl imethyl galonate (8.18 g,

ﬂ%%%&??gxaneg g X 15 ﬂ%?‘uéﬁe co é%%ﬁﬁggg%zﬁggM&E%SIGO%‘m
mipstaé dibvaverdbmi ’H@ resp\l;lnm_ryxtumwaédhqu\,sgyreciaﬁ% §ris1,30 Wg@g solution of
ﬂald(lg\ﬁa%z Q3 ergmoﬂ_li‘ﬁ aﬁlﬁfﬁﬁiugm 030 mPVRgvaP Wddefli @6bwAY over 1.5 h with

romat ogr ap on silica gel (0%to P?‘O
mwmmwmg @edmﬁrﬁére 2t §F ppdenuean atgps
feflotdd %Qh&'eﬁé%roﬂ EK0reSw s aAEH AIMENBX Y B-h. The reaction mixture was poured

G B S AL e Y B3t b PR 53020 m,

@c@ﬁuﬂ@ﬁs)eganﬁn@e@w@mhhw frith #At&e(3 (<11004nlg, anderYl& (1 ¥ YuL) and dried

@2&54%%\‘('&%1%@ (%F gl{%l{dg%(ﬁitgxg igo %g wars],ﬁgaplc'l)r msvag%’ to afford 128 as
yaliobttgiduei nyl tin (0.85 L, 2.91 mol ) were added, and

the reaction was heated to reflux 15 under nitrogen

for 16 h. The solution was cooled to RT and Et OAc (50
sttp3was added. The m xture was washed wth H20 (25

%&) crﬂ%ﬁd CP Sal divsolled in B gJO' £ &W%F@m@yrgﬁpw% m§p&lith stirring.

S wer e evaporate and the resul tlng
Bl xeﬁul@l@g mytm westretiied der oy rT;FAo@érD@WWeéearerr@éW( l@%lcuo and the

L@;@%}@m (Vhf? $RAALEDO Ifd.). pfh@thQtﬁreWaQ aBfstéd B %W pEPbetween 7 and 8 with

fig- The cooling bath was

3 - -cyano-5"-viny

AR 2nd {he srswltinn BYKFIE Wﬁa@étapfed Hith F1QAm(A x 44} @}). The combined
b1 1a f%’Q WOE vabtlel OGHE th@p (0 ﬁoqullp)yﬁh&am@mg anll ?b@nﬁed by flash

|nto 1 saponlflcatlon and decar boxy

S pRHOFEPY ot silitrogs] SheranaRIOAE A ]r?gtotyl‘fé‘? 3? 6% 3&‘35%? of 38 chiloro-5-
eR%6 hhdRdy)L 4 nisb BB ok -adidAfiethyX asig|(E291 4s yellbwbfloduct i on of
other alkyl, alkenyl or alkynyl is acconplished as
described in step 6 with the appropriate tributyltin
derivative. 25 EXAMPLE 31

3-[ 6- Chl or o- 2-f | uor o- 3- (6- oxo- 1, 6- di hydr o- pyri dazi n- 3-
yl met hyl ) - phenoxy] -5-ethyl-benzonitrile NC O/ ~N NC
(~OON " NHA O/ d O Et 30 1-240 1-239 A

round- bottom fl ask was charged wth 1-240 (100 ng,

0.26 nmol) and 5% pal | adi um on carbon (20 ng) and

Et OAc (5 nlL) was added. The flask was evacuat ed,
backfilled with H2 (balloon pressure), and the
solution was stirred for 3 h. The solution was
filtered through CELITE, and 35 the filter cake was
washed wi thEt OAc (20 nL). Renobval of the sol vent
provided 90 ng (90 %
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WD 2004/ 085406 PCT/ EP2004/ 002736 -116 of
3-[6-chl oro-2-fl uoro-3-(6-o0xo0-1, 6-di hydr o-pyri dazi n- 3-

WQ Rovessabg - phenoxy] - 5- et hyl - benzonitrile (1-2BO)/EP2004/002736

EXAMPLE 32 5 Me Ac H step l42step 2 Br CHO Br CHO Br
CHF2 119 120 121 step 1 A solution of BBr3 (29.1 nL
of a 1.0 Msolution in CHXARIPIZAO34d mmol ) was added
slowy to a 10 solutjon of 119 (2.5 g, 11.62 mml) in
anhydrous CH2Cl12 (257nL)_under nitrogen at -78C. The
orange sol ution d to RT, stirred for 2 h, and
poured nto | xture was extacted W th
creci2 ;‘1 Ozélnd he of¥ , ¥s washed with
H20 (50 mL @ ents—were—>»
evapor at ed and thé‘ePémal ni ng of PNas puri fi stpdy
flash chr tography on silic&lgel (0% to 20%

Et OAc/ hexanes tg. provide the desired phenol. To a 15

solsmpllcﬁ.n':B gﬁ %?enol in pyriding (10 mL) under

arg&pZ\E ed acetic anhydride (0.6 niL, 6.33
nmol ) . Aft he volatile materials were rermved
to provide 3 brono- 5-fornyl - phenyl acetate (120, 1.02
g, 40 %9 . step 2 20 Diethyl am nosul fur trifluorideg,

(1.02 m., 7.69 | )cthgg added to a sol %‘tl on of t h O.Et
3- brorrB 5 forgy phen I acetate (120, .

nmol ) Coyfder gerrcont & p#d J
NALGENE( é\s Et OH (0. 013%%> 0. 23 mmll) wvhs

added, and t m xture was stirred for 16 H! The

reacti on m%ture was then added sl owy to an aqueous
solution of sgpurated NaHCO3. Af tgp 6?@@6&1 RgN@as
finished, CH2C12 (50 nL) was added an 133ty ®r=sNHgr e
separated. The 25 organic |ayer was washed with brine

(30 nL) and dried with anhydrous MySO4 Thel3so Ruveht

was removed to provide a yellow oil thET Wa$3pRacMd in

a mxture of THE (15 nL) and H20O (4 nL).  Li3&HR = Et

nonohydrate (474 ng, 11.3 mmol) was added, and the

reaction mxture was stirred at RT for 2 h. The

gop Uti on was then added dropwi se to 5% aqueous HO (50

%) 25%T%Lt£ﬁ% gd‘]ﬁ%kv@% @%Wnﬂcj ?%CWOHE@IEB%HC Sﬁ’a())é 391¢; 34.90
a) I ne &

or gani ractlons mere washe
mnto» 4ndi mainieded mder @ atEod retreephire agsedrdr IS Ryl The flask was

E(?:o@e[&qg Bt CCAHd Ptgwcfe]&% s&ﬁﬁrﬁttﬂehﬁxﬁ@( £84 2133.0033N8) ik a@liéd in two portions
at was [ ash chronat ography on sili

gem a(p@%?l@ f@meeﬁwemﬁés@awé ghlowedgo Bagy Cd@ogld@nwga%r? g% stirred for

@1 n3ThY QR0 wilb Eclo‘%&rt@m Bﬂd e@ﬂﬂ&ﬁl@ 104 ¥231 ) 20ndihyeva9 Aedraldropwise via an
21 was condensed wt

aidBoh PRGSO, Ve B do R LS PBiR ih xcacted wit
%ﬁé&% 81 the @(ﬁmlﬁﬁfeﬂr@trﬁ:tﬁ\ﬁash&@q@dnhﬁlty with tvhter imdth‘rme grteupganic phase
an [ az t an nt of t

2’@@@71?518 %g ZYP%%%?%%’ y ysre raﬁng%e% rﬁl lh)cl;rc]ugal’Iihe Besultlng solid
ehab fb&iy@tﬁllM&H@oxﬁ} Mxahed @b afftird Ashldestmethexybenzositp slsgb,ang 72%).

3 of Exanple 28 to afford

step 2

A 250 ml. round bottom flask was charged 3-chloro-5-methoxybenzonitrile (4.2g; 25.05 mmol)
and 2,4,6-collidine (60mL) was added. The mixture was stirred under an argon atmosphere until
the solution was homogeneous. Anhydrous lithium iodide (10.06 g; 75.18 mmol) was added and
the mixture was heated to 175° C for 3 h. The reaction mixture was cooled to RT and partitioned

between 10% HCI and EtOAc. The EtOAc phase was washed sequentially with 10 % HCI and
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122. step 3 F2ZHC 0 CO2Et F2ZHC O I \ / | CO2Et C1 C1
Br CN 5 122 123 A solution of 122 (757 ng, 1.73

wOornekpss4Rd[ P(Ph) 31 4(0) (300 ng, 0.26 mmol), anPC®EPZN04/002736

cyanide (122 ng, 1.04 nvol) -ila2bVF (8 ni) under
nitrogen was heated to 80 C for 4 h. The reaction
Bring} diied MaSERdiletdtaad Rfapanttdaddeckot to aZfoM aqi]erdli@l was crystallized

SRR SARG A R R LR el oo
fr_actions were washed with H20 (3 x 10 20 nl) and

d over anhydrous MgSO4. The sol vent was
eaporated and the remining oil gurlfled

T 2% Recsolib iRty alphghiat SSD oot BobLab, 36 2280 mmol) and dry

e Elﬂaﬁﬁ}lm@d)uﬁep‘dﬁ A or @BnosPBerd §4¥%koddhm tert butoxide (2 2g; 22.80
4ch|oro 3- (3-cyano- 5-di fl uor onet hyl - phengx E 2-fl uo

BOH SRyIVP- Ea%f&nﬁ clSara.aaarét Hip) reaction gpix{us Fps s eEmlxture was

Rodndededus. (1% @h&fc@}dmﬁlﬁ@ﬁ(ﬁts Aaded idfdpkiise 31 h}ﬂuoﬂﬁﬂrbyén]zene (4.0 g;
- 2H- pyrj dazi n- [ F3

2. %9@@91) §Y%§0ffn 6?1Rreéﬁ_t1on§fa§ btu?dfgg, C g_l 3b aeﬂlthegta ?)weé to*k)varm to RT.
TiABactiBn WaCESditd 16 V2P add dutdehed By adcﬁ.’drﬁC&ﬂ 10Z4KIC] YR addifidR Brnnel. The
L3R B S A LD, B g SRR v
s'baﬁentlﬂ.l]ZﬁbIth R% HClshé pride. Ahe ditOde vrs thien Naglk), Wiisred and the volatile
ed W t.h SOdI ; '

RGP AT Rt Sy R
(5,3g68%th¢myb) in 20 mL of NWP. After stirring for

m a solution of

3-fluoro-4-trifluoronethyl benzonitrile in 5 nmL of NW
#teis4 added and the reaction was heated at 120 C for 17

Eo anl [RE- cBl@@GIhﬁ&ﬁof%rﬁbH Lot St A8 3270, ZBﬁﬁﬂanﬁ@&? NMP maintained
et ween WO 2004/ 0 PCT/ EP2004/ 002736 - 11

BT OB TGRS e N Th sattieBEROpAkE & Biggrs g ger a 45 m
SV ACTRG e MMibA WM hrlah 8dditional 30 m after which 131 (6.3 g, 20.28mmol) was

added dropwise and the resulting solution stirred for 4 h. The reaction mixture was cooled to 0° C
and quenched by dropwise addition of a saturated NaHSO, solution. The mixture was EtOAc and
the combined organic extracts washed sequentially with water and brine. The EtOAc solution
was dried (Na,SO,), filtered and the volatile solvents removed in vacuo to afford 132 as a purple

oil that was used without further purification.

step 5

The crude mixed ester 132 from the previous step (8.9 g; 18.60mmol) was dissolved in DCM
(100 mL) and 50 mL of TFA was added and the solution was to heated to 60° C for 24 h. The
reaction mixture was cooled to 0° C and saturated NaHCO; was added droﬁwise to the stirred
reaction mixture. The resulting solution was extracted with EtOAc and washed sequentially with
saturated NaHCOs, water and brine. The organic phase was dried (Na,SOy), filter and the volatile
solvents removed in vacuo. The resulting dark oil was recrystallized from hexanes to afford
133a (6.5 g, 92% theory).

step 6
To a solution of 133a (6.5 g; 17.20 mmol) and absolute EtOH (100mL) was added NH,CI (1.84
g, 34.39 mmol) dissolved in water (20 mL). The resulting mixture was heated at 60° C until the

reaction was homogeneous. Fe(0) (1.44 g, 25.80 mmol) was then added and the mixture stirred
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conmbi ned organi ¢ phases were washed with water and
brine, dried (MJSO4), filtered and evaporated. The
weewdesanroduct was purified flash chomat ogr aphRCTDREP2004/002736
silica gel (EtQAc: hexane 1:-3@p-to afford 1.64 g of
3- (2-chl or ophenoxy)-4-trifluoromethyl benzonitrile
vigdrddshy) at B° €tfepd B Whearedodtioh ivam cafiplete the hot rea ction mixture was filtered

th%’ 'f%ﬁ' C@h%ﬁ%%gﬁ%%icﬁ' §§e&deﬂ%%ﬂu{%%ﬁe\%é %)g Egd) The resulting
filrated twWas noco;wd N@Gxtr@atsi)w:f@ EtQMc oush the comBbinyd expiecty @&@Ed o‘muentlally
th )Qa{té{: glild m IT‘ﬁ@E&Sj dcaéxura&fslzz{é)ﬁufe@ (IBIQ-@OI'B fﬂ&@d%ﬁtﬂ'ﬂé @olatﬂe solvent

was coo0 artitioned between water and

Wi repmeved éaCEP @a&,fquﬁg paﬂ@ pvescPiamEch Wes 1seEdliged ﬁagﬂél%@s to yield
136i (S0l & Webd). I N HO and thrice extracted with EtOAc

(Zé f The conbi ned organi c extracts were

sequentially washed with water and brine, dried over

Inb&hon &fi 3-Bremo suidti@yaporated to yield a white solid

a3l R ped R ot wat Shagipd sotg Mk oG S Gy &% & 1261

m§ol)uhd Bbut@fnittizdl.4(gl 1446 gumod), Sdzasiedhind Baisaiandyadaus AiHEmosphere

P I R Bt o 1 e

digsefved ¥eCMNoE20 1oIHf Thamactmaamktumwwmrred)@ﬂ 83 Ct BorRTh ambthen cooled to

o‘@t ?a'c 181@§zasa<§1%5%t L Yo %"‘éf eqT uen ?Qﬁd e%é&ﬁcf it ErOAc.

Tmombsaﬂ @xtzacesdvas N@@eltlal&bdwmed/\mﬂe ﬂO%Fﬁ@l aod @amec Thla@sganic extract
W g:g '(Na? §Oygt§%]’ed ﬁlh ltl%%ﬁﬁle@ﬁfvjﬁﬁé’ %Hl@(f&it ngIZZCMEhI% y%l&' Q Black oil which

pro uri romat o
wa pqnéiad gje ﬂas(h tqgé%phhen siliep gof Gleazrrfeéﬁtf? 5% S t%frfford 133c 25 g,
521.%%(30%;1% 4 To a solution of the al cohol 124c (1.37

, 4.53 mmol) was dissolved 25 nL of THE was added 25
sequentially CBr4 (3.09 g, 9.05 nmol) and

InkrbdRhenyd PhasaRuRenes 37 9, 9.05 mol). After 30 m

{))pl%ﬁéa%s% He?cg)l WZ@@&)O?H%%I m%&wﬁ@m 5;"@3&?%01 was added

DD}AldEI (1002l htﬁﬁolv\m up tiiehé)e drhbyeafchcasimmtre onrmhbgvagd hywarm to RT. A

sog tlé)B cg 1#88 S og ué Xane[? ol 135 &d ef owed %y éigmrer%yg zmcng in THF,

4.pA0nofhol EfTBHreaetinaehd dadatal to O UEC ifad Iof:od{cid\to(l'\’ﬂ%ld qupnclie@. With aqueous
Ngé[?llr )Tha r?sultmg Ictuw extra Elat%h\glﬁl\?ﬁﬁufxt%nanﬁ.' &%glilérd? sé(é@gntmlly with NH,CI
andgwipw.e ¥hé FtOAC erdractTiies dnedl hea-pP o dfilécrednens! thrayplatilegwlvent removed in

t S
vc%r% \gﬁﬁ%hﬁa%ﬁgk %ﬂgvrls\,g'g Ucﬁég \9&1 L@lgﬁ (r?g' ﬂ%ﬁ:’% g Ogsly on silica gel
(hﬁKdIlP%Eté)eﬁCé’rﬁ@)Bﬂ’l@idé&ﬁr@ﬁ@ﬁﬁ%@e@ﬁhde product was
purified by flash chromatography on silica gel to

afford the nitrile 124e (790 ng) step 6 WD
I isaloehperysimomio/ 002736 - 119 A sol ution of 124

13}_?)6(0\\;@&@ 7 %algd 1r2b}5§ﬂ LA c)ﬂa préc%%r%'@icef)t‘]dlﬁhﬁzﬁ@ Wa.%' s@Bdtidted for dimethyl

heated at 110 C for 4 reac
s TP DB PE A PRSP AR U B R TR EIOAS 95:5) o
yisidt133d0iaag, 749 BRo®y.gani ¢ phase was evaporated in vacuo
and the resulting oil was dissolved in 10 nL of EtOH
and 1 nL of con H2S04 was added and the reulteding
solution heated at 75 C for 15 h.




5 The reaction m xture was cool ed and partitioned
bet ween water and Et20. The Et20 was washed
waeeguesiddal |y with saturated NaHCO3, water andP@I/EP®)4/002736
dried MpSH4, filtered and evapouated to afford 124f
(578 ng, 1.61 mmol ). step 7 10 To a solution of 124f
(250 ng, 0.7 nmmol) and 3, EXdMPILI®BOpPYri dazi ne (261 ny

ol GO et R P SRR e ek dos

stlrred for 1 hu-FbgCworkup that afford€@,-tB8a and
subsequent conversiop to the pyridazinone is carried

out as described i teps 1 agg 2 of nple 18. 15

EXAMPLE 34 $

3- (2- Chl or 0- 5- cY&no- Bhenoxy) - 4- nlyVo- n20|c acid

met hyl ester 1 (1) H1< COve OHTHE O F C02 -t-Bu

IR I C) 02N NaH CNF (r)I F CN N g) 02N \ 127 1 02

t-Bu 1 O2Me O I~ CO2Me TFA I~ O I\ O CH2C12 ON CN

@N: Akylilid® 1d2he vat efttksi2él ffon siftadonie-aoiniddds vik @ tWitig reantien using the

t h f..2-chl 7
oS r o Sk Sai BB LA G RRER: Al e
maﬂamsmm 13e813-Td0}. Aoiadselu(i&RofoR: lattomsf(9.02 B 42 mmob in 1G9 mL of

et RAPRCRD iy bmah of B ER Kl teac R, WAetluncd

ftriorh; esbleiand ddicéntratet. SUTcessiyrecrysiallizations ogﬂs@tcmde TgRgéon mixture from
" 113.9 °C, ms: [M +

ﬁ&gl‘?esq'beg%gﬂ?%% Céenc’% gﬁsé@kyédhﬁfas Qj% B By N TR (10 :

Hl)=%Hs then added to the potaSS|un125 phenOX|de at 0

C over a 20 in period. The resulting yellow slurry was

then heated at 50 C for 16 h. The final reaction

m xture was poured into ice-water (500 nL) and the

m xture was extracted wth EtOAc (4 x 100 nl).

Organic layer was washed with water (100 rril), dried

(MS™), and purified by flash chromatography on

silica gel (hexane:EtOAc 9:1) to afford 127 (13.3 g;

94.6% theory )as pale yellow oil. WO 2004/ 085406

PCT/ EP2004/ 002736 -120- step 2 To a well stirred

solution at 0 C under argon atnosphere of tert-butyl

met hyl malonate (8.18 g, 46.98 mml) in anhydrous NWP

(120 nmL) was added carefully NaH (3.76 g, 94 mol; 60%

on 5 mneral oil) over 40 in. The resulting m xture

was then stirred at 0 C for 30 in and a solution of

127 (12.5 g, 42.71 mol) in anhydrous NWP (50 niL) was

added dropwi se over 1.5 h with
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15

stirring while maintaining the tenperature at 0 C
under argon atnosphere. The cooling bath was renoved

W@n408r806 eacti on m xture was stirred at RT f oPCREB2004/002736

The reaction m xture was pourgds-i nto 10% NaHSO4 (400
m_) and the mxture was extracted with EtQAc (4 x 200
The 10 conbi ned or gapKaMPBVEBSB were washed with

%é&g‘gﬁoﬁr“g_’%&ﬁ ?ﬂfflglp{}g"’r Cgl%r %@%}é@%&% ﬁé-mg i g%ﬂ%tpgndazm—?a -one

evaporated in vacuo to afford 128 as yeldwBuesi due.
step 3 15 The crude oduct was di ssol ve
m) and TFA (80 ng s added with stirring.
resulting m xture efl uxed for B hours.
DCM wer e Xe uo ansyl he Fdue
W th wat 100 ' dj usted to 3 pH
bet ween d 8 wikoOt-Bd0% : e '
m xture r extracygd with Et 4 x 100 nmiplgy The
conbi ned orgam C stepyBers were washed with 5 (2 x
i)

100 d SH) and purif3dsed by fla
chits zﬂ%ﬁ X(r':% lica gel (hexane:EtQAc 3:1) to

yi ot 40 /a of 3-(2-chl oro-5-
cyano- phenoxy -nitro-benzoic acid nmethyl ester (129)
as yellow oil. s’2004/085406 PCT/ EP2004/ 0027%6
, | i R 02N NC ~boc
step 136a—R——3 i 0b:
- RRPAN02Et sepbt NC O | BU-O

Qite 132 step 6 i 133aBr R = NO2 Me
133b: R = NH2 133c: R=Br 133d: R= M 133e: R =
Et tseé% —1—613’@ R =2%8)-t/Hu r ound botto f7l h%.gﬁd:No
wit R S, B=dPchhes: ghanzoni tril e (130a ig_sf-:g
mmol ) and mai ntai ned under an argon at rmsphere vvas
added DVF (70nmL). The fl ask

i) CuClzltBuONO -

MeCN /N‘NH

ii) TFA/ CH,CI,
iii) m-CPBA / CHCl,

step 8 and 9 I-257

step 1

A solution of 3,5- d1bromopyr1d1ne(134a 20g, 84.4mmol) in DMF (200mL) was stirred at RT
under nitrogen atmosphere and then 21.3 mL of sodium methoxide (25% by wt. in methanol
(92.8mmol) was added slowly. The reaction mixture was stirred overnight at 70°C under N,

The reaction was cooled to RT and quenched with water ( 200mL) and extracted with Et;O (2x
200mL). The combined organic extracts was washed with brine, dried (MgSO,) and concentrated
in vacuo. The crude 3-bromo-5-methoxypyridine (134b 14.8g, 93% theory) as a colorless oil that
was purified by flash chromatography on silica gel (BEtOAc:hexane 1:10).

step 2

A solution of 3-bromo-5-methoxy-pyridine (134b 18.8 g, 0.1 mol ), HBr (80mL, 48%) and
glacial HOAc (60mL) was stirred overnight at 120° C. Hydrobromic acid (60 mL, 48%) was
added slowly to replace evaporated solvents and stirred at 120°C for overnight. The reaction

mixture was cooled to RT and then poured into the ice. The pH was adjusted to about 6 by



10

15

20

25

30

35

cooled to O C and powdered sodi um net hoxi de (1.88 g;
34.90 mmol ) was added in two portions 15 in apart.

wab@4logirogeneous m xture was all owed to war m t BCT/BP2004/002736

tenperature and stirred for -246h. The sol uti on was
cooled to 0 C and aqueous 10% HC (20nL) was added
ﬂaﬁ;@wmeaom ancanexﬂditrmm wlﬂomtorAmmm &2 ommerhamgm Inyee was dried over

RT The Xt ure
g r‘%t@‘i?ng%’%{ it @6”8 o iSSPy PEEH r ac §m\/\?a Cgﬁélz ASEEL) and the
Badtieréclitase wiisfikerataThe pradrdt Wwas washedTigh Crlgadrip effpid 3swomo-5-

s dri. fi l@atile solvents
P’&'plyg?efﬂ?/élglgl ) v%té;agb/ tﬁ’%e%?%ggﬁl§*f:%(g solid was
recrystallized from hexanes to afford
eyloro 5- met hoxybenzonitrile (130b, 4.2g; 72@6 15
ng 2 A 250 nmL round bottom fl ask was charg
Bsolhtior §-3Fbrome-H dygaxenyisitietd34cd 4gq4 22 3mmols ingmhydyens THEAA QL) was
&m‘r%d Q¢ (P@lulnéléi{ ARG RPHEL) anﬂ’?&aﬁﬂﬁi@z@rt bhRRidEI24. $FTE 1Mi§)lut10n in THF)

stirred under an argon a here until the s Iu

wessedreshdeyeiedies 1 bak F%&§rlﬂFQfﬁW1H?ﬁeP%?6Pée9 14 >m 15 mL of

']_!(ﬁF %v%s ﬂm@(li )/er %w@d@@leﬂﬁen mht@re RfaX btitfed aVRB fdﬁleﬁﬁ; Qldanﬂ&d with water
xture was cool e :

@H@ng}dthfrﬁcéqﬁie\ﬂlttﬁogsé?@éﬁﬂa g’@g Eip3pbiny r@lnﬁ&étra%\%erﬂned

;) Pldasen@icdin Shad. Beqtids bicahdt wanpirfied By %dﬂ@lhroamcbgraphy on

s(“ﬁezgs%i%tgg?ﬁ%?efﬁﬁ%?g@é bR droe BH0d Fdbbora

oi | which was crystallized from hexanes to afford
%- ng oro- 5- hydr oxybenzonitrile (130c, 3.5g, 91%
ry). step 3 5 To an ice-cold sol ution of
Bfedutlm wixBrhyi (Sexsthd rizenet 1t ¢-flihpdro-p30dazing3-BHyracepip agd zers-butyl ester
| B G ISE0RM) BiQBRed at 78°C
%7)31625‘97%)5 ) a&ﬂés &tﬁ@ém%l@t) 9& HEHBOAN) ed a

ere wa ert oxl d g
st 4n Aratmogpheye prd PR mis ofhiEEPS (1. GM éol}*fé)&éle ?—FHH) W%@@é‘?de"efy
.W@\%lys'fﬁer 1{3%01&' Ahd deinb i & cRA égld"ﬁa@h (’@y‘alce}mﬁfp@ﬂféﬁ in ahQced tagh for 2 h.

ice-cold solution was add

”ﬁh%remctlpn Rt gsnehsr pith E)‘é’ﬁ?lélﬂ‘él ‘(sz %{5&4 05%by AR exfagted with
B AR oA horireaetd défhbﬁ\@@o Lié &@fcBivel daell Qﬂgﬁmbl ardndndehefied in

allowed to vvarmt The reaction C

[Ty A aé%i’o‘%yta] orbion R4 R (P g hexate 12 o
b.unnelfordl38a ad £plbivisalgl (10.2 60 yiakl).ext racted with

Et OAc and the conbi ned organi ¢ phases washed

sequentially with 10% HC and brine. The Et OAc was

d:élbﬁ!d (Na2SO4), filtered and the volatile solvent

AR Pl Dkt B faEhds ROXE LA oo Ty M Tgphcre s

hdsmlrty yeflus os&mghtﬂt Fos enoleld ¢@RE @hd}lths BIQ4ci was ewrpotagedtin vacuo. A
sal%ﬁjrtat%éd Ng_f{ b S 09 Qﬂfrﬁ, (V\%S §(§ied %1Qd 1%% E@TBEQS rﬁQQredeeraM with EtOAc

ai ne under "an rgon at nos e Was
(2K80m). Dt camhines Q@A ICHON WREY aiedMefOavad Cxgoapssag in vacuo. The
SilicAkl adhE:heRad 1:2 to 2:1) to

%h%%@k% Fvli\;\ﬁelgt@@ﬁytéﬁ&h\éﬁ%nﬁﬁogfa{)%d oh laaag% e g ho de : )
aﬁ@rgw%awwht yrdloy s@lid <14165g5%s3é’/f theprgn: 8% MJ\fAI%d for 4
The reaction m xture was cooled to 0 C and quenched
b dropvm se addition of a saturated NaHSO4 sol uti on.

BOmi xture was Et OAc and the conbi ned organic

@@oﬁf&@ﬁ &lf e sFRdSegueRirl By, 4Wntﬂilol)/vat eF-tand diomﬂ)mate(ﬂ'tfg
SO

g épg?ql) qad gd*%tmlwggp{g{q@g(o(&?é %%dl Qus "Ilg-#Pe(égrgLﬁ\@af man%amed under

ki AP hmqosphefe dnb affirradens RT 9ednightt Tloueadtion tdvgure was quenched w1th water
%Hé claxtractec]i W&H Et&gc (2x30mL). The combined organic fractions were dried (MgSO,) and
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step 5 The crude m xed ester 132 fromthe previous
step (8.9 g; 18.60mml) was dissolved in DCM (100 ni)

w@pa4o8540d. of TFA was added and the sol uti on WeGI/EP2004/002736

heated to 60 C for 24 h. The-128action m xture was
cooled to O C and saturated NaHCO3 was added dropw se
tamcdnireted b wared BB prelacttvias fsolaied by a dlashidheomagsgnd i og silica gel (1:10 to

LEBOACT AR PR, ML G RGPS E Do o
The organi ¢ phase was dried (Na2SO4), fllter and the

gé‘g[] tile solvents renpved in vacuo. The resulting
oil was recrystallized from hexanes to afford

Tixaaducdoswes, cagdontas despyibeddn stap & pf Bxample3ss dirern L3He (¢, 9-19mmol)
&1, 42%%9')1:%@ abseluiie sdHa@s. {4 Q) was
%ﬂglggvggﬁlbl—tl%& %g( 84 §4 39 ?mol di sséol \(?gkd |(r%wv\m/gter
(20 nb). The resultlng m xture vvas heated at 60 C
g,t 41 the reaction was honogeneous. Fe(0) (1.44 g,
80 mml ) .was then added.and .the m xtur

lz@fblasl@gé MWP@MA@/ZW%@M dfﬁ%cwegb?ﬁh%ﬂsvoaw%vpéy
E106ride wre dAhRA oheblieicibal MBSp 8 ONMNafibR Z6h EhbBbc greackisatmoved

e clonens A & 8. i 1 Baer T b SR 200me

&1 thd argit cbibride §19C9bthedty dordheetwt s@pd) @cla Wihit(hSCEﬂ@ﬁp 131 38@ ms
@\?Lﬁtpggl_ extracts washed sequentially wth water and

5 Lhe Et CAc' extract was dried (Na2SO™4), filtered
and the volatile solvent 5 was renoved in vacuo to
%eé rd a pale orange oil which was recrystallized from

anes to yield 133b (5.0 g, 83% theory

Anplubeiuefthanyridine 0.2g, §Bmzmab end MEBRA (R095(9.39mmol) in anhydrous
%@g@ﬁu??m&nts)%{k%&@& £t9£ﬁlfxl f@l%ho\(ﬁsTﬁ‘J@&Qi%g m\Mtﬁrja v&@gﬂled to RT,

and ft -

)
RGPS D 0418 N3 B rsciet S o aem et ARt combined
éh%ﬁ’r?& oy w@g gﬁ%ﬂig,@gs% Abdodeeataed it OacZQ ’lfﬁg é:%ﬂe bid@uct was purified
m Xt ure was adde I
9512 Hash ghrgmptosapRE Q) @%ﬁ%éé‘gf*#ﬁaoo it G asgredgf 3--bromo-1-
B Xyt - y\@lﬁxﬁ)tél—cﬂﬂ(ﬁd Zmuo?@béiz}ﬂM—n&tHyl-aH{ﬂ)yhmm—&&m (®d5T, 60mg,

N T

extracts were sequentl ally washed with 10% HC1 and
brine. The organic extract, %EM r| ed (Na2s&4),
filtered and the volatile SO s rem)vedin vacuo to
yi el d d4HIhalk-36B)5- dmmhphw)-ﬁtﬂupfq mungliradetiaadid ethyl ester
chromat ography on gilica gel (hexanes: EtOAc 95:5) to
afford 183c (2.§ 2.(§,§{cnheory)§%l nt roducfion of

5-methyl s Tt ¥ To a degas 2 OFt
sol ution of A GAL) O Pd(dppf)d 2 ( 111
mol ) was a d DIBAL-H (0.012 mol ; ' toI uene) .

The reaction mgure was all owed to war :}%’ RT. A
solution of 133b (1.0 g, 2.42 mmol) was added fol | owed

LTRSS o P 1 IR TR
Wintol), Aacieanide (1M9¥4CI06 nlhel), Pe@Phi) (O 10264, 8188 mmﬁ) and anhydrous DMF

m@(’l tj‘ég Sﬁa‘tlag?({z‘wgé%?ﬁ%%ﬁ%hé%gy gé; W% rgon, ?mee élrnes The mixture

@vlhlaéZﬁ@u)u; 80f’ Cluné¢red acyod atdoepherel After 4eh the mingmte wae peleido R and
ﬁ?lere thrcF'lg (fj otasﬂg% §‘Lﬁon gl até){vlis efxp'%t? exanElt & xQP[es (3x200

O ra nes
88.).5)he combined Qiganﬁgldlage@ WB sgquegt@)&ymelmdyglth water and bnne and dried

(MgSO,). The product (37.4g) was purified by flash chromatography on 500g of silica gel
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15

I ntroduction of 5-ethyl substituent 30 133e was
prepared in by an identical procedure except

wale@blogd4aé nc was substituted for dinethyl zi nECT/EPm®04/002736

product was purified by flash @Bromat ography on silica
gel (hexanes: EtQAc 95:5) to yield 133e (0.65 g, 74%
tHIOAE M xanddD: B0 4/108 THO Gestlfidd it2(H) 4k OHf22r7861lizedlfPdin isopropanol to

VP
%@%ﬁ%ggéz 8B DEOE)-di hydr o- pyri dazi n-3-yl ) -acetic
acid tert-butyl ester (108) Bu-t-QZC C02 -t-Bu / N
(r) -~ 1 NH M Me O O (}83hprR8goal kylidene Iactone
was synt hesized fromcitraconi ¢ anhydride via a Wtt
r eatBSiyanpsphegotyhd-Bopr-baehe-hexey %é&xlyéﬁowé@é%zmb%alm yb)-
the Ilterature (Massy- Vst iopBninfe A and Price, M
F., Aust. . Chein. 1980, 33, 333 341). To a solution
of the Iactone #9.02 g, 42.9 mol) in 100 ni §

et hal\§l S ANS N 144 ol FC
hydr at \@; I ong! @
cool ed Bonc¥Nt rat 8Y. Guccessi ve crystNF |

mxt ur e—we’s ref d

of the crude reactionNMexture from hexanes yiel dedMe

108 as a clear crystalline solid (8.02 g, 83 %: np =
113.0-113.9 C, g0 [M+ to H+ = 225. WO 20Q4/ 085406

PCT/ EP2004/ 002736 -125 EXAMPLE 37 6-[3 -(5 -brono- |

B %-15'&961 -Hdﬁ P¥.), (62 mg, 0.05

PR 108 el O 760, (1l P PR e
108 werwombmeﬂ Hi0p R y@oyndpbopjem ﬂiaskzp}lrquaf ampsnilemc gmwgh argon

{lg&%uﬁeg&nﬁﬁ'ﬁmr%eﬂi%th%& bR (é 7 n%’i)e hd mixuk34as he}stea t8B0°C and allowed

OH ONN Ial Q¢
 SEstioEN t\@ Kt ’51};: mgixture wasgllogpd %o@rto mm temperature, diluted with 1:1

EtOAc/hexanes (50 mL) and washed with water (4x50 mL). The organic phase was dried
(MgSO,) and concentrated in vacuo. The crude oil was purified by flash chromatography on
silica gel (5% methanol/dichloromethane) followed by preparative HPLC to afford 141 (36 mg,

' 39%) as a white solid.



step 5E.- 136a: R = CO -t-Bu step 7 137a: R = N2
136b: X = H 137b: R = NH2 i) CuCl2/ t-BuONO O + O

WO 200Me&NMONH  ii1) TFA/ CH2Cl2 / A 0 iii) m CPBAI/EP2004/002736
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CHC13 Br M step 8 and 9 1-25795 step 1 A solution of
3, 5-di bronmopyri di ne(134a, 20g, 84.4mvol) in DV
(200nL) was stirred at RTEXAMILEH#0trogen at nosphere

%EA? ﬁ%lgrgrS é%@;rgﬁmp@%é uog\%rg%%{ﬁi?%l;dﬂyn %;8 9%{@ 44a) atl 'afld 6-(4-Chloro-

S 3xéHIsre-phamxpta- ﬂuicedbenzgr] ngdsthylaﬂ—p‘zymi@azum&@ne (\124'0) The
reacti on was ¢o I T and quenched with water (
200nL) and exth Et 20 (2x 10 200nl)._ The o
conbi ned or ganj ?gﬁﬁ‘%‘?{ ,Wwas washed wth bri e%
(MySpA) _ang, cdh @0 in racuo. The crude

3- br methoxvpvrldl ne £13 X geogav theory) as o
a col oil that was purl flash KOt-Bu
chr®Nat ogr dphyiditO8; HiSh gel Ot OAc:l%;exane 1: 10) mpt ep
2 15 A solution of 3-brono-5- rretll‘}%xy-pyri di ne (134b
18.8 g, 0.1 nol), HBr (80nL,,4829 and glacial HOAc
(60nm.) was stirre (p% grnig 20C. Hydrobromc (3
60 4893, was dded I &

gol v@ﬁ@’@ ed at ‘?:Ln(‘ fn p ’ Cabr. ¥ A
reacti S coo T and eNme
|ntothe|c Thely\ﬁvvasglj" Ivi:eto about byV\D
2004/ 085406 PCT/ EP2004/ 002736 - 126 addi ng 6N NaCH and
then e fdRW NG, Et OAc (2 x2 OOnl). The organl c

| ayer mgbeﬁ_qvl@r Na2SO4 and concent r at dé

vacuo. [Thg gsufe @roduct was stirred in CH2@44b: (R%MﬁL)
and the resultl ng precipitate wasfiltered. The

pepduct was washed with CH2Cl12 to afford 3-bronp-5-

l&%%ﬁ%&éﬁ lslqh‘égf 08 @Zgl 54 %nﬂnol 856%411’(%111@'9 ’E)M) in@®y BMﬂTBOIﬁL) was

% POHE

sol | sol utlon of br omo 0oX n

peBared pudggan ztrswafry iny %eaﬁh}mfl@a%d ﬂﬂﬂﬁ?{‘%éﬂ@ﬂ% 2nL, 27.5
Snhdiy ¢4 a@&ed%p‘*&néé ng@toﬂ&slpﬁ\@ilﬂ s’dﬂﬁﬁg Iam°&3®asm1.tmued for another
Lert Dyt oxt.de [3\/1 mg,léiy 1 5'?{? ! 991 1seover20
30 Byt “%?Q‘Té?be’izeﬁe e 59 EUI)IP? ‘O'?ﬁ't PehEERS EREY

§n7an8 1k, mikdhr SwasIrgd dtP6° Iﬂoﬂlﬁhofhelrﬁleﬁk@a/sahluad ohedh wagnr ynd extracted

~Hv1t g&éﬁggﬁe é&?ﬁkﬁg&e exﬁrt(eg %Argatc’mcs tx%rg rts(r:“ a% ?Rwégﬂgd vﬁﬁl }120 dried

B4£60.) (aﬁd(&é)@dﬂ)'emtﬁ'hmpomr&iltmaiﬂ)rd) thg anud@ prastuct wbich wee perified by flash
6&8816%@1%%@' on slh (%o Eo%g E%){aﬁ%?qw 5 af‘f&ﬁ HQ- d1 -[ nﬁfdﬂgt@ adduct (7.9g,

purt £ romat ogr ap
b %ithmryges a y@to@tml wemaquee of subdtitutes! raglpusecEsist (71% 24-qrpVg with

I%ﬁl@a?ﬁoﬁc kécﬂfﬁ) 22 BOPRNOBOmL Y s BbAR thad rfit@Gaeh hiOM0° for 2.5 h and then
@Bowist th ool @nchstiered fog 18 hh e olfﬂ)@ siuent ‘ﬂasgelpmed by gy¥aperation and then
‘%%ieq vfa?ﬁde&)%ttﬂé reﬁ&ﬁeex{lhlc}( ﬂr@&c&l é—r%em date/ 'I‘H@ih)trr}'tlﬂds dodfed in ice and

3nrnol) 1n anhydrous red
S it TN R SR LE G THGL BREIe] P Ffn o
(atrofdM, S QUL At sbhdifceM@Ri B LT/, 809% theory) as a pale yellow solid.

To a solution of the carboxylic acid (4.26g, 19.6mM) in absolute EtOH (40mL) was added conc.
H,SO, (4mL) and the mixture was heated at reflux for 5 h. The mixture was then diluted with
water and extracted with EtOAc affording ester 142 as an oil (4.75 g, 98.5% theory) which

crystallized on standing
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slowy. The reaction was stirred in the cold bath
(dry-ice/lPA) for 3 h then in an ice bath for 2 h. 20
wab@40ged i on was quenched with the sol uti on OPCT/EP2004/002736
NaHSO4. H20 (5% by wt) and extrggted with EtCAc (2x
100nL). The conbined organic extracts were dried
SO4) and concentrated in vacuo. The product was

4
(o enessaihaon o S Forop Ty Gam 74k Tt BT e s

20dd éjso(ullQn af ﬂ)tasﬁﬁl%télfr -Bihteide @M BITEIF, 5. ZﬁLsﬁliZmM)oAth@st m stirring at

G Lol S HaLERer 00 M AEE Rt RS he mixue

Wwds thasegoditeeflixdorRh, dted which tHd@actwvawasema}pt@teﬁ‘ﬂ?weaqmon mixture was

LA | i
F\éﬁg%g%be&&ﬁg gg(éﬁmn taﬂ?eg’%pﬁéal él?lae ngg \%t(?%g %\%}%Sdrﬁg gr‘?cfjthe crude
fr23080was) purifibEbycitash Eireatogragphyi cn sflicagdl i( i EtQbe-85 W hexde-60%

S nd. he 30 crude
R R R L P B ey B0, Sar abhy on
silica gel (EtOAc:hexane 1:2 to 2:1) to afford 136b
light yellow solid (4.6g, 55.3%theory): ms
H) += 436. 6 A solution of the 136a starting .
o st 1143, (9445pm®n$r671‘-§1M) i abgalyte BIQH (FOmL) was added ammonium

cgl'ldéﬁé Pé)jﬁﬁi%efélﬂvl]) 69n %de'i; | ])6nﬁﬁ @nd water (20mL), and the mixture was

I met hyl"fam no r|d|ne 0.2 i n anhydrous T
shiered Wapliwﬁy wade a%&at 8QTC ke %%t%%ﬁé‘ieé?"aé fer! %f{‘!}“fl&’itafn&hmugh
HHLaverhd gﬁur cakERfas Fvaaell lvsﬁtﬁ 2 Q)30 il mow%ﬁ tmel%e]xhaﬂls Wieh emoved by
wat er  and extractegd w.t X e
dpppapioR- fhaesidpnEasped i w%@eﬁ Wirtyagyind ERENERO,. The
GPAMd BRI 62 PERD 20 A GO ERT pred]ﬁt?chztt ong punified bg dlashn

ac uo. Thegﬁ . @9%59 g%\’éﬁﬁtd éf igl@t ](nith n%acohflolrgé—%7% hexane) to afford 143b

@Vﬁﬂg9b@mhmﬁyn$av@wtaﬂdnd6ﬂa as a white solid conpound
(0.85 g; 38%theory). step 7, 5 The reduction was
carried out as described in step 6 of Exanple 35. From
4® (49, 9.19mmvol) there was obtained 1.8g(4.44mol)
%ﬁe d%og tﬁm%h (9% rﬁ"’ﬁuiﬁm%ﬁ b &y %f&:l\ﬁ&(csﬂ?ws) addsd @m1§(390mg

I on rou di azoti zation and

UBYpinele éﬂbW@d b‘if feftﬂ)étYﬁ Plﬁtté - ZI6PmMY)- it reipfugsy ¥ 3 tifes wder an
&g&{ 1B 8s Rt fES. F8S Ghd Qﬁéjthéﬁqstéﬁ&ﬁ -& @br BraR rﬁlxﬁﬁe washBluted with
roup was renove trifluoroacetic
BXAC, FRted GIBSGA VSO 3qu%<¥us i e B g (eSO, The
g)?\%ﬂgwas@vaﬁdi‘zﬁe@dnﬁ'the(‘cmdé okddQct ﬂﬁ&i%ytfﬁ@l@ém oﬁﬁbgrhﬂi"_ll]@ _:il\&mca gel
eps =

QAC %5"313? &850 attard s %ﬁgp éh*wg PR ?nglkeél 9,

0.47mmol ) and MCPBA (0.09g, O. 52nno|) in anhydrous

%nglgg ][,hg;g{cg%%e ﬁ\lsggpgj? %&%&Wq% g ‘ﬁ{er el l'lp)r(ep];f:()agd:1 pgmpagﬁg% 144a as an
Winbrphdhs @Geh: NaQM {5 365 mthl;exividaot @eHnCHTNO01 G 5o P bk 3 N, 7.67;
f 1%@%5 67, ?3 %8 ri@ 7%%d Usgl %‘Bt&ce&l{lgﬁl #ﬁ%@e%fﬁl&d&ds%gepared

concentrated”in vacu rude product
paslapinonef [4dbl a0 dpyprofy foshy: mhﬁl\ﬁ;rﬂé]t a7 Ahegl eec’ 5 fqr Gl CoFN2Ox:
gel (MeOH. CH2C12 0.1 to 1:10) to afford

6-[ 3- (5-brono-| -

oxy- pyri di n-3-yl oxy) - 4-chl or o- 2- f | uor o- benzyl ] - 4- net hy

| - 2H pyri dazi n-3-one (1-257, 60ny; 32%theory) as a

white solid: np 197.9 -198.9 C, ns ( M+tH) += 440.

EXAVPLE 38
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25 [4-Chl oro- 3- (3, 5-di cyano- phenoxy) - 2- f | uor o- phenyl ]
-acetic acid ethyl ester Br OOCEt NCOCEt Ik d / O

WO 2004/085408r CN 138 139 A mixture of ethyl PCT/EP2004/002736

4-chl oro- 3- (3, 5-di brono- phenoexyg)-~2-fl uoro- phenyl - acet a
te (138, 41.45g, 88.8 mmol), zinc cyanide (12.5g, 106
mol ), Pd(PPh3)4(0) (10.2BgAMPIBB41 NnDl) and anhydrous
DMF 30 (500

was_ evacu se. vacuyum and
purged wi t ho: ng EBIHK’[% 7e‘€tr? QXY%%%ZY%%BW@&Z a3
stirred at 80 C under anNa.r on at nosphere. After 4 h
the m xture was cool d filtereo (t)lirtough a
pad of silica gel. Thef | t#/at extrac ed th 1:1
Et OAc- he @ Ggo n). Tﬁ\gﬁ\@g’ S I\W

& Ol amN:
phases wer ¢ juent i al | ywasiTEd wit h P
and dried” (WGSO4). The pifPduct (31749 | ficed Step3
by flash chromat ography on 500g of silica gel WO
2004/ 44%a; ®COREP2004/ 002736 - 128 ( Et OAcHbexanes
sten b 245000 = OMBM resul ting material was 2
recrystallized fromisopropanol to afford 139 (28.3 ¥
g, 89%theory) EXAMPLE 39 5

Pyrl dazi nlone 140 (100 ng, 0.24 nmol), ZnCl2 (22 ny,
e#bq_;h)’za RrdCiPd( PPh3) 4 (62 ng, 0.05 10#8mol) were
14Th: &' =d0Mer ound bottom fl ask, purged of
at nospheri c oxygen with argon and subsequently
charged withndr,y DMF (2.7 ). The mi xturenNggs heated
to 80C and a||OV\% 0 stirfor twy

X = The lgi xXigur e was Ne
al | oned to 00 1 Natur_efEZLL.L oYM t Z NH
Et OAc/ hexa 50 o). ped Wi th watler _£4x X
The organi c Phadd8” was dried>” (M¥®4) and concerdira ed 0

in vacuo. The cisgde oil was pur|f| ed by flash 150
hrgmat ography on 15 silica gel (5%
anol / di chl oronet hane) foll owed by prepar at ive HPLC
To satdlaia af4athyl3échigro-3-Bgogxyphenyaceiate éf) 453 1306 wp>9-0 mmol), N,N-

é%? %ﬁfo%ﬁ]%?ﬁm?g HER %@%80191%8}3 Gnd C281, EP%MﬁyEt #HC was added MEMCI (

oro enoxy) - 2-f] uor.o- benzyll
Hnlpﬁl P dazolh dr\g)pwt;preT k{efmggn WIB ¥Ry alteyred i warm to room temperature

§nc( gtlr?é?@}l SePri 122‘2& Ye)atﬁ’c(?jnf o perhe l'ilicy |H,04 antiebhpakte@ Rhifhy CH,Cl,. The
g?qlzﬂixngd orgzgl?c extracts werle drlec{ (’f\}azs%o rp?tegg %;1(? evaporhte(HVF 3}1e19 0H45b (13.5 g;

76%).

step 2

A solution of 145b (10.00 g; 33.0 mmol) and 3,6-dichloropyridazine (10.33 g; 69.4 mmol) in
DMF (100 mL) was degassed and the flask alternately purged and refilled with N,. NaH (3.3 g,
82.6 mmol; 60% in mineral oil) was added portionwise at O °C and the reaction was allowed to
warm to room temperature and stirred for 1.5 h. The reaction was poured into aqueous 10%
NaHSO, and extracted with BtOAc. The combined organic extracts were washed six times with
H,0 and brine, dried (Na,SO,), filtered and evaporated. The crude product was purified by flash
chromatography on silica gel'(hexane/BtOAc 85:15 to 75:25) to afford 146 (9.3 g, 68%). ‘
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i) HCl, HOAc,120 FI ~ FF I ~ 02N F in) EtOH H2SO™
02N F KO -Bu 142 THE C1 OQ2Et O2Et C O C' :or: ZZ&

wWeE@4BHda8a: R = NO2 143b: R = NH2 144a: R = HCIW/BEDN4/602736

= M 143c: R=C 5 step 1 An3pce-cool ed slurry of
NaH (2.2g, 54,.9mvol, 60%in mneral oil) in dry DWW
i ) was prepared under an N2 at nosphere in a

&%ﬂguglj% 52@2‘8 d%-f}g Hg@ﬁﬁlﬂdﬁﬁ%g }gzrd ég%@ i degassed and the

Bisk fal“tctrﬁgel@ltpuﬁged:awaﬁaflﬁéthtvitmﬂiﬁdganLiQHl 6t.0iEg; 4430minm]) was added. The

Tri.fl t : dr.i

PG ERER RSB G0 LR b T et G w pir 2
TRsaqatams eolutidn w tiridecxtrdofid. with@H1G1x and dewarsbided entiaels washed with
ﬁnd arl,ﬁl\%erlllng rdrl%qlqilg%gd AR é\ggorat\% {ogflé?d i34’7% (6”6 { %ﬁ‘}g) of EtOAc

he organjc*extracts were w th H20,
drled (Na2st4) and the solvernts evaporated to afford
&ﬁ§4crude product whi ch was purified by flash

r omat ogr on silica gel (acetone: hexane 10
2 ondiene B R§s e b s dedR (0oL, oS RBIe 697 &

t 7) a0 @b L%oluﬁbﬂrhéﬁte'drtg réﬂuxsﬂépgtﬂ hhﬁe@q N?Jltﬁl@@ﬁh@le The reaction
eS er .

W th | aci al . HOAC g%% q{
mtureems cwmfsat%a@d%%mﬂa st T mEGER gt W90 g HLO (3x) and
%/réét hncfan?ﬁ&mw ﬁ@kdtdoam dodcentf@al TBOEu8E proded viae rthe.'h@ui‘lfled by flash

S 0 e SO ve WwWas no eV or.
LI R T B E TN  e

precipitate. The slurry was cooled in ice and the
g%eﬁipitate collected by filtration, further washed

RH water and dried under vacuumto afford
2, hixthird dfUlTb{(A1hE t:llapﬂndmyIIS &adlt, bt 16% HE] (deaj)H &0umL.) was heated at

' t
{5(5'] (%J&%I‘Bgﬁgl ?I;h(e: argaicfl (’J é)d lfgl'ogm\}p %?er@t #uétagﬁlaéég NaHCO; was
bl hovasix@cid edls wmmd Hﬂﬁoﬂtomrrmaslmddwh ebrifiex dipds (MgSO;) and
8¥F8¥§%h3?¥%ﬁjh§%gM%%BQ&)5 h. The nixture was then

nd extracted with Et QAc af fording

ester 142 as an oil (4.75 g, 98.5% theory) which
%%%ﬁtallized on standi ng 25 WO 2004/ 085406

EP2004/ 002736 -130- step. 2 To aic ol
Tolo oo o148 L6 AP & GEmERD 08 6hE3 8561 Biep & ﬁ%&}@%ﬂé was added
Q%ﬁ@e}butﬂéﬂgﬁgne’\%) viesl;, aofednd) s@l del Ractdh PRXUAS Stagrheated to 40° C
tert-butoxide (1IMin THF 5 . After_30 in
SYrpighin Shegteactign ag cepbdyfp RI W&\g‘}%@%@ ,‘“‘Cf“{?g&ﬂ%aqﬁ‘%ﬁ’us phase was
Thkaclarmtith Emcaiﬂﬂéi‘gonﬁiﬁ&ﬂ\kdr@ﬂlcQ&(&ﬁctﬁﬁbte‘ﬂh&h&ﬂ withuHgO and brine, dried
(Na,SO,), filtered and evaporated. The crude product was purified by flash chromatography on
silica gel (hexane/EtOAc 90:10 to 60:40) to yield 149 (0.285 g, 96%).

step 7

A mixture of HBr (1 mL) and CH;COOH (1 mL) was added to 1g of 149 (0.140 g; 0.376 mmol).
The reaction mixture was heated for 3 h at 100 °C them cooled to rt and extracted with EtOAc.
The organic layer was washed with HyO and brine, dried (NayS0,), filtered and evaporated to
yield 150 (0.125 g, 93 %).



5 was then heated at reflux for 1h, after which the

reacti on was conpl ete. The reaction m xture was
w@aootiogisothed bet ween Et OAc and aqueous NHACL apdiI/EPm04/002736

Et OAc phase was dried and thg3sgrude product was

purified by flash chromat ography on silica gel (5%

Et QAc- 35% hexane-60% tokxavprt e afford 143a (1. 28g,

N4 2% CARRS-¥-|6-850-B6 ﬁﬂllyhlﬁ\/pyﬁﬂdzm-ﬂ. OInetsD p'ileﬂ_cﬁ(y}iplﬁél{yﬂll i on

of 14 fg m%ﬁ?ﬂg%a)éﬂi?w ! d@é‘g 3—8% %%(%ﬁ %dl yrdo pyﬁ-ol%\&m@f’—ylmethyl)_

pl{e&ﬁ@ﬂghenylﬁmh@tamﬂd(mmer (20m.), and the m xture was
stirred vigorously while heating at 80 C for 8h. The
m xture was cooled and filtered through CELI TE, the
filterRcake was washed with EtOH nd nmost of the

(A4 y IS\ X
to give a lcrude product that was purlFl ed by flash
chromat ography on silica gel (8% Et OAC 25% net hyl ene

chl ori de 67% Ifﬁ)éaige}qot o afford 143b @g}g%9gﬁso Me

t heor §ff P | ored oil ste@@d [STE

sol ut stemz 2 4lmol) in drVZWEﬁINngnL)
was agepd ©2.89mml ) fol | owed by

tert- buty| ﬁ tlﬂdt 5rrL 2.65mV). The mixture was

stirred under an argon atnosphere for 2.5 hrs, and

RMREdnNEMthe hito @lowpt of- l@lﬁx@f cakfiéd outhe dﬁécﬁbw @ @5 3 of example 43 to

dlluted

DL Tkl i AT S0 o D Y8f ot 150

10 re?&cﬁ@l}k/@ﬂtcamﬂﬁ oaVBpdaihe 5 1bnedtt inetharesidfonpirahdiide/TEA or acetyl/TEA

urified b ash chr omat ogr aphy on silica gel
Jca %&QMRBSPX‘??B% 93) to afford 143c (530my, 64% theory)
as a colorless oil. Using the procedure in steps 5 and

Tg ‘B&gt‘jélagﬂgus B olger SZ’WWL)“%? éélﬁ%g%’i ﬁﬂ?&z‘a@?&&f‘egﬁéf‘@ 20 g 0.822

mEbPHIHOLRRM ©2s ha@ted 56 180F-C far 1B amhthelNcod}ethp ‘RT.3The reaction mixture

15 WES cﬁﬂlgedgh hﬁ%ﬂChAﬁld 2t Ped Wi ]itO@% Tﬂésdrélcﬁ’uct &ﬁa&r@&e\g&é'h@d with H,O

ere was prepared I dazi none 144b
a@rbmtmiﬂpﬁﬁiﬁ%@bdﬂﬁﬁi@“@% ratedt fd Jaﬁ%al(o 0@2g1 20 dex or
C17H11C12FN202: WD 2004/ 085406 PCT/ EP2004/ 002736 -131
EXAMPLE 41 6-[4-Chloro-3-(2-njtro- phenoxgg) be yI]
Theaqetgipidedd wa%den@wélateﬂanﬂeeimﬁkay copflitipparip a
N,.N 10 Cl step 2 CIl Cl step 3 145a: R-O—I1462
step 1 145b: R= OVEMNOF MEMOI | N ~NHO I\ N-"1V
i CL/ R step5d ' Ow step 6 step 4 F 147a: R =
C 148
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147b: R = Ove NO2 NO2 OI\ I N Nstep 7- \ O1I\ i

..N d Ow d O 149 150 5 step 1 To a solution of
weedwlosxaec hl or o- 3- hydr oxyphenyl acet at e (145a, HBQI/BPB2004/002736

59.0 nmmol ), N, N diisopropyl-astyl am ne (12.3 m; 70.8

mmol ) and CH2C12 (170 ml) at 0 C was added MEMCI (

7.4 m; 64.9 mol) dropwEXAaMPIe43 eacti on m xture was

i T e

extracted wth CH2C12 | ned organic

extracts wereggri eg , filtered and evaporated
to yigeld of 145b ) N169) . step %b dSO| ution of
145b (10,00 g; 38 .. aA( r pyr| dazi ne
(10 ¥ 60, &tmol) in 15 DRMe( 10 : o
and fl ask—attermatetry purged ang
NaH 8.3 g, 82.6 n¥eff9: 60% i n mi neray oci
portigenwi se at 0 C a&glet he reaction wgs all ovved to
warmto roomtenperature and stirred The

re fs3as— peuUr ed i nto aqueostsp 10
St&f%@@bV\RL@C@)% The conbi ned organiC ‘extfacts
stoie? E—wmshed, SkXdh NFES W th H20 and bRl nenlliddirei fed
stewaﬁsﬁ-i sal R LEGr ed ahd evaporated. Thestpdde product
stmé%hgje' flash 20 chromatography on si]ica
stgp XS 85:15 to 75:25) to afle¥lds 1 (9.3

g, 68% . WD 2004/ 085406 PCT/ EP2004/ 002436 0< 132« N\N

3 A solution of 146 (9.27 g; 22.3 ’
and H20 (18 nL) was degassed and the
alternately purged and refilled with nltrogen Li OH
(1.07 g; 44.6 mmol) was added. The re§d sh- orange
reaction mixture was stirred for 3 h and thedd>
steck di fied with HJ (10% to pH 2. 5 The aqueous
T&Qlsaaﬁdarbfwaﬁoﬂmlfﬁ@ro%ﬁéneﬁeg e%w m % %?n Dm:dabmu was added

I ne extr ts washed wt rone dri ed
DAﬁBpPérlé 6!' S&h 604&/185169 P& BN+ éln‘}ﬁiﬂé’lltaloi%bﬂéﬂo(ylic origle (SGHge; 78.5 mmol).
THel B8R tidn TRk tde SAL HEdtae 95 °d4dtar K. 7rhe Beddiion?waslcod¥Blg R&REhd H,O was

OH (180 dd 5,97 q; 0.110.5 .
dyg&ﬂe S b SR R SO B0 S 0GR B hisigetten 2
a N2 atnosphere. The reaction m xture was
copcentrated and CH2C12 was added. The m xture was
StWaJ‘;hed with H20O (3x) and brine, dried (Na2sO4),
Aboluti@r & d 53indlssolvad arsutfaliedwas Hagted 4t122@ °Q faadd hitund@sin N3 eatmosphere.

urlfldbyfla toaraphy .on sSili | .

VL el 5 050 RER. S0 R e DGR P8 puifiea by st
%ﬁ@togrﬂlﬁys’h eificebgeltorpiield 153 (690 8880 fo7std® 1g% 221 mol ) ,
15.9 nL of 10% HCI, and MeOH (80 nlL) was heated at 50

C overnight. The reaction was cooled to room
StQIe?rrperature and saturated NaHCO3 was added. The

Tdh %&1%&1 dﬁl%@t&t 5!8 116G ﬁMnBi? w68 (5%%‘!} aéi‘%&d'@c(l Wabﬂe(l 40 g, 35.1

nT 0

/N

dried concenfrated to ¥
mg19b/§1_14 mL of HZO) The reaction mixture was heated reﬂux under NZ atmosp ere for 5 h.

The reaction was cooled to RT and aqueous 10% NaHSO, was added. The aqueous solution was
extracted with EtOAc and the combined organic extracts were washed with H,O and brine, dried
(Na,S0y), filtered and evaporated to yield 153d (3.34 g, 92%).



20 step 6 To a solution of 148 (0.20 g; 0.8 mmuol),
K2CB (0.33 g; 2.4 mol) and DMF (2 nlL) was added

wQ2Gosigrsoni t r obenzene (0.11 nl; 1.04 nmmol) andPETiEP2004/002736
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25

reaction mxture was heated t-0130 C overnight. The
reacti on was cooled to RT and 10% NaHSO4 was added.
aibp4aqueous phase was 25 extracted with Et QAc. The

SRI%LN, LB R P R EAE S BB 00 ) v

eddad &ab ((bﬂfm’:l 8\lersmeliTihe irendtidnywis| leathd attfSdiran eyeihphly fasrd h and then
Sll[l)ov%:@g goe 61{); &%Ffrzﬁé&%@g\bﬂ'ﬁaﬁéo qgas%@éedtaﬁc(l Yﬂe%?tm]e‘lv?as extracted

m xture of
@meccm: (wshq:ﬂ)mbha@mawdé\aﬁ@s eyl yfne1drpd (22890 agd conegnpgted to yield
gr:gg%(})% T@@ reaction m xture was heated for 3 h at 100
hem £ool d tort and extracted with EtOAc. The
organi c |layer was washed with H20O and brine, dried

@h@t%%%)hyl SehdrtvRl Sﬁdé@lﬁto@%ﬁﬁ%%%ﬁ‘(ﬁn 4 Qilfodd mﬂwﬁﬁM@Al@ﬁ)cedure)

%@W@ grfzxg\)pr?mo ?a/dg)cgls\fvll(t)t?a Ey%c/) raglzcglovéz{s (e)xgc%Zn%ﬁshed %y palladium-mediated

ais 12ce@lahafy%@cl(x>§a@&d@cribeﬁndatéepymwplbdammpl&embm Ifhyslb)omlde

NPt d AL S PE BB Rl g an
yol)idinpinadescxipé e rydf e}(am];ﬂ@fﬁﬁ am de (152b) 5 R R QO XOwe
~xcz step 1 i 15l1a: R = N2 152a: R = NHSO2Me step 2

1151b: R = NH2 step 4 152b: R = NHAc 151c:* R =
Nl-ﬁﬁﬂd\l/benes pEpadiolSstalt fréRn 2-IeiphdRetiuastusethio pfepie@-[Aichlorn-3-(2-

i R L S e
acetyl ation of the aryl amne to afford 151c and 151d

10 respectively was carri g8 ouUpripuat reati ng 151b with
nmet hanesul fonyl chori de/ TEA or_acetyl/

StlataBrampbenrememiiinyvochiorebprzy IRl le»fﬂdazsaé Oe%)(lﬁ% gy{3-(3-Bromo-
@el%z&s{ﬁmﬁll) 4Jcﬁl§)1%QJehiﬂ] tpfft?da%)?) -HRs15788 e 3B Brédo ﬂell@enesulfonyl)-

% he m xture was heated at 180 C f
Wh@ﬁ‘ﬁb‘?ﬂﬁﬂhzﬂd’éﬁl@émt%ow SHhe reaction mxture 15 vvas
diluted with 10% HO and extracted with Et OAc. The
orgam c extract was washed with H20O and_bri ne d§| ed

Me
( Nad SO SlllteredF n apor atgd 4t o af f §Fy
(0. 06 % The § mde.’lﬁ%d_uas denet ted
under Iar condi tiae# to afford 152b. WO R

2004/ 085406 PCT/ 004/ 002736 -134 EXAMPLE 43

3-[ 2- Chl or 0- 5- (6- oxo0- 1, 6- di hydr o- pyrldaztn_.__i:,sksmiwd))
- phenoxy] - 4-net hanes quonyI 156b: R = NH,

() step3 L 1560: R= 1
Ma
Br S
\@/
Cl

157a:n=0
157b:n=1
157c:n=2

step 1

To a suspension of m-fluoro-p-nitrotoluene (4.1 g,. 26.4 mmol) and K,CO; (11 g, 79.5 mmol) in
dry DMF (75 mL) under a nitrogen atmosphere was added p-bromothiophenol (5 g, 26.4 mmol)
in single portion. The suspension was heated to reflux at 160°C for 4 h then allowed to cool to

RT. The mixture was then filtered through silica gel. The filtrated was concentrated and purified
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benzonitrile (155 HO RF I \ ~\ QZzCH3 d ~N Ow O
)0000" ,N K2CO3 C1L Ove Br step 6 R 154a: R = Br

W@ L@p/0ds406 153a: R = OH step 7 a' 154b: R = CN PABBR2004002736

= OC(S)NMWe; step 2 = 153c: R =38C(O Nwe2 Lil /
collidine step 3 step 8 step 4 = 153d: R = SH step 5

B ﬁ%ﬁ'hﬁna% nl8iRh gelRethylS0AMe/ HoRanGHB%Xd 508) t&Field 186a (6.8 g,
5 f55 soep}ﬁoTo agch)@Ieu%llon of ) e n(ote

2By whernge Piluor ophenol ( 5.73 m; 52.4 mmol ) in DVF

(100 nL-) was added DABCO ( 11. 75 g; 104.7 nmol) and

N, N- di net hyl t hi ocar banoyl chloride ( 9.71 g; 78.5

f‘lt%). The reaction mxture was heated at 75 C for 1

A rottdebotten Chskors whis gaiowittetb 6t ¢6.8F, 20190 oD avdSnCLAH,0 (18.93 g, 83.9

%gg g gh&ﬁﬁ%‘é&%? gige%%d"% é&l §§(§mf)?anﬁq u‘ic&gat%* & 45 The
ssbansion wanilloFsdy aobto®Tvand therpiswhsfadivataé tqmﬁg WététZé‘d NapH. To this

aaadted Qi1 2 é@ i dte aﬁé E‘[L) a1 N2 kiR ﬁ\%@ﬁft&ed thﬂaagh BRI MG The filtrate

was reno under acuum a product was

pm* washediwigly wateiAd 60 m!k?s beihe SRl gand grgd SFeSE.). | Ths sglupntp were

a?l:ﬂqw& 53\910&0410%9”0191 158148/9 (ﬁ g r90%t% &P &aﬁ%e 8l anBth®fhisel WRhAt any
ution of 153c . in MOH (50 nm),

M@ewéwtmm 01 40 g, 35 1 nTmI |n 14 mL of H20).

The reaction m xture was heated to reflux under N2

at nosphere for 5 h. 20 The reaction was cooled to RT
3aqueous 10% NaHSO4 was added. The aqueous sol ution

Wafry f0hd Bétioarklask tvas FHakdRe wah duthel.6ngh R nesnaly, garged with nitrogen and

BRSSP A B B 88, oy
guty&ﬁ%e (l\BanﬂQ Q8.5 Gi&ﬁtﬂDeﬁldl%’lﬁéTdoEﬂBﬁ)@dd Q2T BB 5 m 4185 sobitiep of the 156b
?’311_28 3w émn% m e[bl\?F])S ﬁ%l%[y?ﬁ fgjp ml_s)e %vé}”f? a’[c‘}‘tegﬁ%%éfm was stirred for
fufiotled 7rin; beudcauting n, anT¢®é3athe dbe raactlommxth@awé dlilaied &5h 6% HCl

i 1OnRY o dirRAER 2 QY bl s BB 3B Reting with ethyl acetate (3x50mL). The
combined organic extracts were combined, sequentially washed with water (100 mL) and brine

(50 mL) and dried MgSO,). The crude was purified by flash chromatography on silica gel

(hexanes) to afford

Preparation of 6-[3-(3-Bromo-benzenesulfinyl)-4-chloro-benzyl]-2H-pyridazin-3-one

A solution of 157a (55 mg, 0.135 mmol), MCPBA (32 mg, 0.18mmol) and dry dichloromethane
was stirred under nitrogen for 24 1’1 at RT. The reaction was diluted with EtOAc and washed
sequentially with saturated sodium bisulfite, 1M NaOH (aq, 10 mL), water (10mL), brine
(10mL), and dried over anhydrous MgSO,. The crude material was purified by prep TLC (SiO,,
ethyl acetate) to yield 157b (29mg, 57%).

Preparation of 6-[3-(3-Bromo-benzenesulfonyl)-4-chloro-benzyl]-2H-pyridazin-3-one (157¢)

A solution of 157a (55 mg, 0.135 mmot), MCPBA (64 mg, 0.37mmol) and dry dichloromethane
was stirred under nitrogen for 24 h at RT. The reaction was diluted with EtOAc and washed
sequentially with saturated sodium bisulfite, 1M NaOH (aq, 10 mL), water (10mL), brine
(10mL), and dried over anhydrous MgSO,. The crude material was purified by prep TLC (SiO,,
ethyl acetate) to yield 157c (34 mg, 64%).
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EXAMPLE 46
PHARMACEUTICAL COMPOSITIONS

Composition for Oral Administration

Ingredient % wt./wt.

Active ingredient 20.0%

Lactose 79.5%
0.5%

Magnesium stearate

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

capsule would approximate a total daily dosage.



was washed with water (100 mL), brine (50 nL), and
dried (MgSOX). The solvents were 10 evaporated in

wo 24083406 af f ord 156b (5.6 g, 90% as an or angeCDEP20a410h2736
that used without any furthgpgpurification. step 3 A
dry round bottom flask was charged with CuCl2 (1.65 g,
12.2 mol ), purged with nitrogen and 15 MeCN (25 nl)

was added. The suspensi.on tedt]rtélto0 65C. To the
suspensi on was ad%@?—"&cﬁ&gﬁ—a’%&%ﬂl‘e—&“ L 82 nL, 15.3
nmol ) angd-the—soltHi-eh—was—sti++ed—f+or—5—+r—ant—a——
sol uti onlngedish 18an (3 g 10 PWEELY o MeON (15-at)
was addedctyopgicdigntover 15 in. 3 H%reaction was
stirred PMABRCSHERIPEHE 75 | n bef o?é%cool ing in an ice
bat h. Thfggfggé‘f“?u?ﬁe?ﬂdmre was &% @t ed with 5% HC
(10mL) a irred for, a few m s before extracting
with et hyVPARIVURErPY 8B y - ThiY%0 conbi ned organic
extracts were conbi ned, sequentially washed with water
THelifQedidn)s A cbnitinedend grafularkd ushrpch sdivestduchiviy 3@ManolTHge formulation

o S5 R Y AR AR Al

appropBatBrablebmbehireenesul i nyl ) - 4- chl or o- benzvl | - 2H pyri da

Zi n-3-one 25 A sol-ut i -fllé 5. .0. 135 mol ),
%%%} fq éPAgxiﬁg i
MCPBA (32 rrg 0.1 tigh I C ] orcglrret hane was

stirred 5 {:ILIUQCII for—24 ”A ou!ﬁ‘t' IIU_ IUdLLI_UII

was di | utee=m—h OAe weSHEg v
saturate@’aa ﬁfﬁ?%‘?ulfate 1M DS (aq, 10 L), water
(10m), linf'%lcaflio L), and dri e'O&/er anhydr ous MySO4.
The crud Qﬁ{? % was purified Qprep TLC (Si 02,
et hyl ac:if'gﬁ 2Bl d 157b (2%@ 579 . 30
Pr epar at |81gp

d sugar
6- f 3- (3- B

fonyl ) - g% or o- benzvl | - 2H pyr
i dazi n- 3- (%;ai)’igblﬁ@ol.jtl on q £7a (55 ng, 0.135
mol ), M.”g%%n ny, ol ) s¢ny dichl oronet hane
was stirregof er mtrogen for 2)451{1 at RT. The

reaction pRgnddidaied wth Et OAc egngl, 1opshed
sequentl ally with saturated SOdI um bi sul fate, 1M NaCH

m.), water (10ni), . brine 10m. and dried
T‘é?\ﬂégfe%lﬂﬁ%/ﬁ?%’%e %@Gﬁasﬁﬂrﬁ@s&nﬁ%"rﬂ&@é’h att %Vas purified
by prep TLC (Si 2, ethyl acetate) to yield 157c (34

ng, 64% . WO 2004/ 085406 PCI/ EP2004/ 002736 - 137
EXAMPLE 45 H V Rever = 5 &%ég-gssay_: | nhi bi t or

| C50 det e+n

96- wel | MU K

purifiedr 6‘?1‘% t enzyne and =W ole] ol i go(dT) 16
tenpl at e- L%gﬁ &lﬁgﬂ%tgot al volu S gedgdo%' The assay

constituents were mM Tri s/ HO , 50 mv NaCl, 1 m\/l
EDTA, 6 MM \WCl2, 5 MdTTP, O. 15 G [3HL dTTP, 5bg/
Theotofivg ingipdigntas disselvafl ixch oo, of thggyaier fslinigdiopd $)Siﬁlclﬁﬂfoq“anmy of
sédaARgen Rdel 1%&1{3&&{1&{ wﬁpﬁﬁﬁ toMake B sbibtich kdthdt. The solution is made
concentration of 10% DVBO. React i, onﬁ V\{Eéﬁ_llrl njti ted
upp et wghmeﬁwp@wr of AR PYEHON, ALTBA o 40 2ppecon
leRibrad® filldr rdnd% cVBi®r fb@ppadithys.t he 10 addition of 50
gl ice cold 20%CA and allowed to precipitate at 4C
for 30 mn. The precipitates were collected by
appl yi ng vacuum t o t heuppaaitery Eoohwdasignent i al | y washi ng
with 3 x 200 | of 10% TCA and 2 x 200 gl 70% ethanol
Fi nal | y, lbedphiat es were dri ed dhdtfwdi oactivity
count ed I Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%
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a Packard TopCounter after the addition of 25 |
scintillation fluid per well. 1C50's were calcul ated

whooplogisdé ng % i nhi bition versus | 0gl0 i nhi bi t BCT/EP2004/002736

concentrations. Table:3 Conpoul3d-# RT inhibition [1C50
() 1-136 0.008 1-103 0.00935 1-108 0.01115 1-134
8heﬂ%é’r5dieriks A8 ZneBeDtbBethet afBmbed 3194 stedin BOIR a0d PRAOGBintoImdAdO

. 0216 - 0.0231 1-100 0.02415 1-77 0.02425
Qonge 53 At 0 15 10 037 0 0328 15 BXANPLE 46
PHARMACEUTI CAL COVPCSI TITayRal Xosmplatént | on for Oral
Adm nistration_ Ingredient %w./wt. Active jinpgredient
20. 0% Lachgediedd. 5% Magnesi um speesate 0.5% 20 The
i ngredi ent scidke@ompodd and di spensed-2 nto capsul es
cont ai ni ngs@h®at 100 ng each; one2 capsul e woul d '
appr oxi mat eweentédt al dai |l y dosage. 2WD 2004/ 085406
PCT/ EP20040f22I386 - 138 Conpositi 6n for O al
Adm ni st r apétwinturh ngr edi ent % w . /W@. Active
i ngr edi ent M2tyDgdrabkiagnesi um st ear 8fl& 0. 5%
Cr osscar nePlopggasbeti um 2. 0% Lact 08€576. 5% PVP
( pol yvi ny| PHAr(btyldied &ydroxyoggsole)  0.01

Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring. A
sufficient quantity of water at about 60°C is then added with vigorous stirring to emulsify the

ingredients, and water then added Aq.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound are
prepared as nasal spray formulations. The formulations optionally contain inactive ingredients
such as, for example, microcrystalline cellulose, sodium cafboxymethylcellulose, dextrose, and
the like. Hydrochloric acid may be added to adjust pH. The nasal spray formulations may be
delivered via a nasal spray meteréd pump typically delivering about 50-100 microliters of

formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12 hours.

The features disclosed in the foregoing description, or the following claims, or the accompanying
drawings, 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.



The ingredients are conbined and granul ated using a

sol vent such as nethanol. The fornmulation 5 is then
waledoetissand forned into tablets (containi ng aboReT/RP2004)002736

of active conpound) with an -dpgfropriate tabl et

machi ne. Conposition for Oral Adm nistration

Angiteds, @E]t%nt/hﬁplw’aﬁons:%ﬁd j)ubhcamonmmﬂ«h th this @pigjicRinmeand lgerehyiintorporated

SRR BB o e ML BRI hp,

Iﬁnernbaﬁphbat(oﬁ(a%lﬂﬂnbaﬁonm)e smm@@duglly Ki@@gldm K (Vanderbilt
Co.) 1.0 g Flavoring 0.035 m Colorings 0.5 ny
Distilled water g.s. to 100 mi The ingredients are

m xed to forma suspension for oral adm nistration.
10 Parenteral Formulation (IV) Ingredient %wt./w.
Active ingredient _ 0.25 g Sodium Chloride gs to nake
isotonic Water for injection to 100 ml The active
ingredient is dissolved in a portion of the water for
injection. A sufficient quantity of sodiumchloride
is then added with stirring to nake the solution

i sotonic. The solution is made 15 up to weight with
the remai nder of the water for injection, filtered
through a 0.2 mcron nenbrane filter and packaged
under sterile conditions. Suppository Formul ation
Ingredient %wt./wt. Active ingredient 1.0%

Pol yet hyl ene gl ycol 1000 74.5% Pol yet hyl ene gl ycol
4000 24.5% WO 2004/ 085406 PCT/ EP2004/ 002736 -139 The
ingredients are nelted together and m xed on a steam
bat h, and poured into nolds containing 2.5 g total
wei ght. Topical Fornulation |Ingredients granms Active
compound 0. 2-2



Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10
Met hyl paraben 0.15 Propyl paraben 0.05 BHA

w@ buwupsabed hydroxy anisole) 0.01 Water g.s. BRODEB204/002736
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of the ingredients, except watldl,- are conbi ned and
heated to about 60C with stirring. A sufficient
quantity of water at about @U&mss then added with
vigorous stirring to enulsify the ingredients, and
wat er then added q.s. about 100 g. Nasal Spray

FoA rttlnpérind ascolding3e ¥@mala Jaqueous suspensi ons contai ni ng
from about 0.025-0.5 percpnt acti,ve conpound are
prepared as nasal spray Rornul af} ons, The formul ations

optionally contain i \agrediBits  such as, for
exanpl e, nicrocrystalli el Ijul oge, soﬁhun1
car boxynet hyl cel | ul gas *nd e like

Hydrochl ori c acid adj ust pH. The nasal
spray fornul ations may bB deli¥ered via a nasal spray
e‘ij punp typically delivering about 50-100
m'cro 1%ers of 15 fornmul ation per, actuatlop At
dosi ng scshled@d fzorh the Zropp spsésiing @ﬁ/léﬂleﬂ(@R RiiheR’ CHzS(O)m
f eat up! (Sféﬁ Lty Npkgef or egoi ng description, or
the fol OWI ,ng claims, or t'he acconpanyi ng dravvl ngs,
expreBs@tﬂanlfft hei r speC|f|c forms or in terns of a

nmeans f qf) R&! h@pBAdREL BRcEd ﬁ&ﬁl@&%oup&%nmm@tof Eﬁh‘og@ﬁ @ alkyl, Cy.

nmet hod or process for:attajnin e _discl

as appr opr'ﬁh‘%l@lkyﬂregﬁsclécéfﬁg‘?yb@eba % Cr-elighh %ghﬂcﬁ%ﬁiﬁ"‘ fﬁlﬁl Cre
of such feglith@SC,. (hﬁlddlkbk}l zeshdl Qilkylieil hadgeg, A, alkylamino,

i nvention in gl Ver se, theg eof . The foregoing

i nvent i on ARLYBEWY: 6‘8@8?“?’ lclfo 31 EBRE Bet ai | by way of

i1l ustr ali) ﬁlaerﬁﬁ@ﬂexafmbﬁ_cmaém- pur poses of clarity

d und iy
" tho. 4D eAaice gL TR BT M flg Rl a ve-o

practiced \mtdmmbeteﬁ éeism@lpma‘@cf ortheerapgisnthgdvith aingrst, two heteroatoms

Therefore, . i, enhél{%?%}&% gﬁﬁlgfgﬁq)qg C&Jgfghn%&% B R

descrhgtlon | strative an
r est r Rt tsisvlected frore thegope cofsistingof hydengen, s aIKduC, haloalkyl Cas

theref or Clom{}de s%ﬁﬂﬂtﬁ%dclp?%ﬂom&lhné %fﬂ%&&ﬁ &finb oallgylf‘ﬁmno

above scriptron, "but’ s i nstead be det er ii ned
wthr ef@&lbﬂ@@nﬁ,@nﬂmcﬂdlﬂl%wdr@a@ppended clainms, 30

al ong g s@le&tgc?fr&H ltle g%%‘%@ns%ﬁm ﬁJ @ﬁ‘t? s lIQyIVb)] ﬁﬁlo‘éﬂt_ﬂh Csg

clains are entitled 2004/ EP20 4{ 1%{/2#

=140 Al |cypleelkRy S a&}@f%lﬁ1 6%&1‘:}}1%&116 Bﬂga korg Guhajoa i, halogen,
Ci %ed i narﬁlg@ il@ﬁ%ﬂocd%l{k?lam?bearﬁﬁé@ﬂ(nﬂuﬂ(ﬁﬂd penat ed by
rererence I n elr entire 0]

sane Bfoéﬁlﬁcta%ﬁ?m e gEoicHR P gt T 2l b, naphityl
appl i catpy@iding1, ppritihd N-akide pymeineNsideniddole, dmm)ﬂd y-oxide, quinoline,
denot ed 004 5406 /| EP2004/ 00273 141 C ai ns

1A cor&i’é‘&ﬂlfaeg' PR 0 TSI G B ot vt

said alkyl and said cycloalkyl are optionally substituted with one or two

substituents independently selected from the group consisting of alkyl,
hydroxy, alkoxy, thiol, alkylthio, halogen, amino, alkylamino, dialkylamino,
aminoalkyl, alkylaminoalkyl, and dialkylamino; and,

said phenyl, said naphthyl, said pyridinyl, said pyridine N-oxide, said indole,
said indole N-oxide, said quinoline, said quinoline N-oxide, said pyrimidinyl,
said pyrazinyl and said pyrrolyl groups are optionally substituted with one to
three substituents independently selected from the group consisting of Cy.¢
alkyl, Cy.¢ alkenyl, C;.¢ haloalkyl, Cs.5 cycloalkyl, Cy¢ alkoxy, Cy. alkylthio,



RA RT XIRBI / s\ (I) RRRN"NO2H wherein; 5 X1
is selected fromthe group consisting of R50Q,

W(Rmelm)swﬁ R5CH2, R5CH2O, RS5CH2S(O),,, RS5CCHZPCT/EP2004/002736
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R5S(O "CH2 and NRS5R6; Rl and-R#Zare (i) each
i ndependently selected fromthe group consisting of
hydr ogen, CIC& aityksylfinylCC1-s sufonyd) (@ahkipilkoxg3Cgs haloalkylthio, hydroxy,

Y ey oy Yl Y L, i P Brinoacyl g Cu
hal oal kyl t hi dkoxyedrogerh carbamqyd ClaNké\}'lfYéfmhﬁgloyl CreNN- 7
di al kyl am nog;, RELHEAGH, mtfb'atnﬁg_aﬁied cyano; or, (ii)

taken together are -CH= or (iii) t aken
t oget Reis hxdregry. Giat@kvh 962@5r bons to which they are

att ﬁCﬁ%de? r(i;na%eﬁ inH@J'en&htl}]y Sk XclsauirRnetle Behp emrsm@dﬂh@drogen

or eterocyc | C LN one.or two et to

i ndepend®&fitd 91 Saé{‘yéi‘%éﬂl' éf‘f @%Wlﬁ’élmé’r YHpe cdé; @E Bt§ Wﬁﬁ%kméno “Cus

S and NHikyR®, | Sialkgh@inbat] ; flkgror Ungalgmp@omny] sibstitiutadwith one or two
hydr ogen,

Cycl oa Rysaepts daseptonihrdoclR R ok oRispg ot bvarony, ko,
hal ogen th1al’rh1hyith1caldﬂyhlaynu11ﬁnyl @is ablfopylamidialogemNamanpidlinyl; or, (ii)

nitro a cyano .S Se d fromthe group

consi st ﬁﬁ iR ﬁk"d‘rt" ethr?,rgr&i 5 'kyl, CL_6 hal oal kyl ,

C3_8 2B aoymbgeafrhlyllo to &land, al koxy, Cl 6 al kylthio, CL_6

hal oa] , l.t.hi am no,

al kyl a’m i Sog‘?mﬁg Jq@ér%én%}é ag%ageggé‘@%aﬁgﬁll@%e% and cyano;

R5 i s sel ected from t he group consisting of alkyl,

hal darwrppundaceording loylaim SRR napht hyl,  pyri di nyl ,

Py T R8{sRBeNEPNbH e gwlblcdﬁsﬁﬁng\bmﬂ el,alohmwhot;moalkpﬂ Qﬂléhyl naphthyl,
N- oxi de,  qui nol i ne, w&& e )%5?111 e, pyrimdinyl,

pyr aZ|Pr3{§f‘fim¥]nBYrH§}1fi’r“8]I pyrazl ai d al kyl and
sai d %Y&il@ﬁ'a{id/kalcﬁé'yelo@]nlyll a@d’liﬁﬂbﬂal@&blﬁshtutddtvﬁdl obk bhtwornebsbifuents

two subs e ently sel. cte
group cd %ftLéﬁw 88#9 ‘FE?H“ © FRCH® méPE"g@ %yfhf?lx%lalkoxy’ thiol,
al kyI t hiatkylthial ldeen, aationgkylahiy] dutkylanind, aalikoalkghrkplaminoalkyl,

am noal kK am n al kyl , and di al kyl am no; and,
said pheaﬁﬂi/fiaﬁ(gﬁ%én Oﬁt hyl, said pyridinyl, said

pyri dswﬂaplﬁnin$a@tbnapbtla)’1dsald1d’uﬂ@yl g0d pysineldinylelenicepyxezinyi e said
sai d qu'pﬁﬁ%ﬂy[‘&gg@%‘r@o Hhall sﬁﬁ%ﬁtu@'d%éh%e tostﬁfeg substltuents

pyrim di razi sal d pyrrolyl ups
are opt |1@dm¢nd9ntbm§b@fpd ﬁ?@@lﬂ\/ﬁf‘t’%’ copusting of Eryadigl. Cis haloalkyl Css

substi t :&gakﬁkylnéleﬁra%séf r@llfm%ah@@lgglka}l&ﬂﬂm@ sGHIBAPL, Cy.g

consi st kenyl ,

hal oal kyha?oa@xyg (Eyléql@&hy% bio, hatoger; alltylaginp, @Ecy]@mmo aminoacyl,
al kylthl(?anov\QleQ 0@/ 085406 PCT/ EP2004/ 002736 -142 Cl1_6
al kyl sul finyl, Cl1_6 sulfonyl, Cl1_6 hal oal koxy, Cl1_6
hal oal kyl t hi o, hydroxy, hal ogen, anino, Cl_6
al ky| aparunddccbrddizad Kyihemwhaginani noacyl, acyl, Cl_6

X' is OR’ or SR;

R3is hydrogen or fluoro;

R*is selected from the group consisting of hydrogen, chloro, fluoro and methyl;

R’ is optionally substituted phenyl; and,

R’ and R® are selected from the group consisting of hydrogen, amino, Cy.¢ alkylamino,
Cy.¢ dialkylamino, amino-Cy 5 alkyl, C;3 alkylamino-Cy.; alkyl, Cy3 dialkylamino-Cy.3
alkyl and C,.¢alkyl optionally substituted with hydroxy, alkoxy, thiol, alkylthio,

halogen.

4. A compound according to claim 3 wherein R! is methyl, ethyl, triftuoromethyl or halogen.



al koxycar bonyl, carbanoyl, Cl1_6 N al kyl carbanoyl, Cl1_6
N, N- di al kyl carbanmoyl, nitro and cyano; 5 R6 is

whyanogEan CL 6 al kyl, or acyl; R7 and R8 (i) PEREP2004/002736
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i ndependently are sel ected fr-om3t-he group consisting
of hydrogen, amno, Cl1_6 alkylam no, Cl_6
dlalkylanlno anlno Cl 3 alkyl, C1_3 al kylanino-Cl 3
yl, C1.3 5 yl
3 omafiy Yo VATl ool
independently sel ected fromthe group consi sting of
I I [

G B Pl al it Ebth Bhere IR 8 Syt pheny
N—norphollnyl or, (ii) R7 and R8 taken toget her are
( rates,
2_0192% éound(% Céat ?é;ttoecghgﬁ ?hg%l{ngm IQ%’F? |1 %%Stlgﬁa% sh t’her eof .
15 2. A compound according to claiml1 wherein R5 is

geheeh Egunfdra@é'ﬁr&ﬁgetongaﬁﬂ B vieRH 1t Dd-adkbsitdtsd phenyl.

hal oal cycl oal kyl, phenyl, naphthyl, pyrldlnyl
pyr|n1d|nyl pyrazi nyl and pyrronI and sai d aIkyI

ang c%ﬂlb@hrﬁ)é@&cﬁcﬂhé(ﬁéblaﬂﬁ @ whpieinorral b, - dssubmutédme@m th

one or two substituents independently selected from

t he group consisting of alkyl, hydroxy, alkoxy, thio

20 Alhkr)dbddﬂd @ccolidgag elaim awhﬁein: al kyl am no,

di al k %o, gg&noalkyl al kyl am noal kyl, and

di al k d, said phenyl, said naphthyl said

pyrid Rhyxid, Rsa nidqu;ndenﬂ;dsetwted frog the wummnmwng@rﬁ tydeged, Ci.¢ alkyl,

P11 YE, SRR £ RRBEL L e L, L

group ceufnglt Cndhalshlkeyy, 61 allldkgﬂllkyltmﬂ, Iglagan, oty plkylaging,
25 cycl , ylthio, Cl1_6

al kyl RE?Q lﬁ)é}mno al'mlﬁoa%h ngﬁﬁng%go %nghal oal koxy, Cl 6
hal oa vﬁwﬁnﬁmunéﬁ@g@n al kyl am no, di al kyl am no,

am noacyl, cyano, and acyl. 3. A conpound according
to cIa|n12 wherein: 30 X1 is ORS or SRS; R3 is

h-ah sgeRowsd asqopiedo clim {§WEPIBCt ed from t he group
congliisbrAg of hydrogen chloro fluoro and nethyl; R5

IS gptiona t|tu |; and, R7 and R8 are
seﬂgéfgﬁﬂWL “@P@@% ﬁgl fng of hydrogen, anino,
Cl_& aab K{S} hﬁMymt@gerBﬂucﬁi chloeh, aleltiyl @rethy, am no- Cl_3
aI J %ﬁ Ian1no Cl 3 alkyl, C1_3

%% alkyl and Cl1_6 al kyl optionally

quBhshwﬂegmmmmhﬂhwdhﬁxgﬂ.alkoxy, th|oI aIkyIthlo

Pgl Igr;‘ée F]eler-cted Ifcxﬁn @%@H??qn@ﬁt?n%{hﬂcgpée% zﬁ é l‘ﬁ’?la%ﬁi Cl )
2004/ @%@%nmmpm@mmo@m&ylmmcsa allszyl é?anél@llm@rmno -Cr3alkyl
accor %@@BG aﬂﬂ?éyg lo@ ﬁ&‘?x[u‘?édﬂxglﬁﬁaﬁd @p@ﬁﬁ}%& 51'1%#/19@0 halogen.

phen accor 4 wherel n
i's 2 5- dlsubstltuted phenyl. 5

12. A compound according to claim 11 wherein R’ is monosubstituted phenyl.

13. A compound according to claim 12 wherein R’ is a monosubstituted phenyl and the
substituent is selected from the group consisting of halogen, cyano, Cy¢ alkyl, Cy.¢ alkenyl,
Cs 5 cycloalkyl, Cy.¢ haloalkyl, Cy.¢ alkoxy, Cy.¢alkylthio and C;.¢ haloalkoxy.

14. A compound according to claim 13 wherein R! is selected from the group consisting of

halogen, methyl, ethyl, R? and R are hydrogen, R’ is a monosubstituted phenyl and the
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7. A compound according to claim4 wherein RS is
3,5-disubstituted phenyl. 8. A conpound according to

w@b@isnsaosherein RS is 2,4-disubstituted phenyPCT/ERD0D002736

A conmpound according to clai mddwherein R5 is
2, 6-di substituted phenyl. 10. A conpound according to
cl a;hmtlﬁlemeﬁe&icftdfr)iﬂltthrﬂ@?ﬁ)nSlBtmgﬁ?ﬁalo@il @yanb, RZ ﬂkﬁ and Cy4

o SRS 0t Ao O bR B R SANSLE 81 Bl
cycl oaI kyl, Cl_6 aI koxy, Cl_6 aI kylthio, Cl_6
k i Cl 6
A %L%c{ bﬁ Xécord%iscgclzélﬁyi lg&lng% 61 qu%%g d%ﬁts?ﬁltéﬁ%%nyl
di al kyl am no, am noacyl nitro and cyano; and R3 is

o dk e&ﬁ%)ugei adcbidfi It@aamzps vaﬂmlﬁRcfa q@%ﬂ%b@tﬁﬁt@& ?he’ﬁ?l 408 the

claim wher ei n: OR5; Rl is meth ,

t r iSEstientfate Wﬂepﬁﬁeqﬁlé(ls@@“é‘ﬁi frqgp thg rgepuRApowsenmfdw@@@h cyano, Cy.¢

f I W0 C, ¢ k&R C; Bichulicy DT, gﬁalraéhkyl CR§alk(§cyh(Y1d5raQ<9Rlﬁo @hd Cy.4
Lfl@’é 25 R7 is hydrogen, nethyl or ethyl; and, R8 is

sel f‘%ﬂ"}ﬁ‘ romthe group consisting of hydrogen, am no,

ClL 6 al kyI amno, Cl_6 dialkylamno, amno-Cl 3 al kyI

aIk m nq: C1 Cl_3. dial anl no- Ci
O Bl B R s Fots Bt bR B omsisting o
hy dnloxan, mathiio Xt}iyl R"halnd R aglgytdopdu, B ishal i)@@d’bstltaﬁd plenyPand the
d ace

o OOt B R GREE Bl SoR ok ARG D Gr i g Cus

cl &alonlkg amﬁBF ® |S¢iedR51 frcsn the gomp sosting ofthydropére mpthyband ethyl.

the substituent is selected fromthe group consisting

of hal ogen, cyano, Cl1 6 alkyl, Cl1 6 alkenyl, C3_8

1y oA eranmoynd aogirdipe ndlefml Mywhere@i Rbis AlSktisapstitgad ghenyl.

al kyl thio and Cl -6 hal oal koxy. 35 14. A conpound

according to claim13 wherein Rl is selected fromthe

K duprensad aceordige &% claippgliBoghestein Reis 15 disbpfifited pi@nglmed e

ar
o LRSS s RSBl B 0 o

sePB¥b Eas kM Enecvgioalsys Corheloatiyh §rorkary %gélk}/lﬂeyaWoQ
ClpSlogtkdyl and C1_6 hal oal kyl and R 8 is sel ected
fromthe group consisting of hydrogen, nethyl and

ethyl. 15. A conpound according to claim 11 wherein

6 A sonzhobadlicsarbiag tdt didimd Iptery R’ i6 seléted Aronoip gtonpl consisting of

oG8 febil BTN ISR St fieteis eyt md
Ih 2 depoimce g de}]ectsé fremttleogrtm&mmnﬁhmg of hn?]q:geﬁ,mly&ioégi.m}m fnd Cy4
cy l(l;?lg P}Ll aﬁé/ R Cl? ’s%l&%egﬁgoa hga/ %%ou%%%gggﬁ%%?% oal,_gwﬁyl and ethyl.
al kyl thio and C1_6 haI oal koxy. 10 17. A conpound

C t j.ected fromthe
ACAUMRBR L Bohlp G KA thSpsehect ed [rom Lhe

are hydrogen, R5 is a 2 5- deubstltut ed phenyl and the
e UL

R' is selected from the group consisting of fluoro, chloro, bromo and methyl;
R? is selected from the group consisting of hydrogen, methyl and ethyl;
R? is selected from the group consisting of Cy.¢ alkyl, Cs_5 cycloalkyl, Cy_¢ haloalkyl,

halogen and cyano.

22. A compound according to claim 11 wherein R? is 2,4-disubstituted phenyl.
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substituent is selected fromthe group consisting of
hal ogen, cyano, Cl1_6 alkyl and C1_6 haloalkyl and R 8

WO g00ge81es ed from the group consisting of hydrBQgERP2004/002736

met hyl and ethyl. 15 18. A con@sund according to claim
11 wherein R5 is 3,5-disubstituted phenyl. 19. A
conpound according to claim 18 wherein R5 is a

3 5% dISUbS itute t he.

d% & mpoui 4 ?ccordln It(p I'l dbf . Oerrﬁn?ﬁ is a%%ﬁ&gdggotﬁgtlgé ?he%lgleaonfl the
halsulgsamentegaam@lepe@ﬂgrﬁly salected fikgrh the@noue caliSi@téng/Df hafogerg cyano, Cy.¢
cy I 1.

2 ‘kéh{}?ﬁfgh gﬂéﬁ ié% Q ha%'al—lgf % %i&)&g é} safkylthio and Cy.
acd@bdkwg'to claim 19 mhereln R1 |s selected fron1the
group consisting of -halogen, nethyl, ethyl, R3 and R7
are hydrogen, R5 is a 3, 5-disubs tltuted phenyl and the
25 A piyarapndegeprding ta elplet%whemleﬁa isieleqipddiqin the BEqUB CcPRépting of

of HARLAYRBIhy L YBNOR? ﬁﬁi@ aftl HMloga &’ s Xu- M@lﬂéﬁk‘u{éﬁ bh@i?ﬂand the
R8 is sel ected fron1ﬁ %%oup con |st|n gy

e SAYtugRds efaqistt fromzhe sroRR sARYEHg © bidpge %{@H% T
W thalohleyinmd &® Isaclediar b thefgroud consisthyd of hylirogerRnfdthyNarld iy,
(la) CNH30 RL is selected fromthe group consisting

of fluoro, chloro, bronmo and nethyl; R8 is selected

13. ucérhund sugprdingnetlsitd HgwindeiinRis Agedisubsrittithy bheapid

ethyl; RO is selected fromthe group consisting of

Cl 6 aIkyI C3_8 cycl oal kyl, C1_6 hal oal kyl, hal ogen
2hdA cgmmmnd f5oddg tdk:l@mrﬁ&ﬁ)uhfﬂﬂelmﬁ B radl.@@mfostltuﬂeélpmnyﬂ.and the

R e i e R R
cl alkyl, £2¢ skenyk Cas (51cakkybCi2 haloglikgly6 saailony. €4-s pREHO angr(d.«
theogkbst i tuents are independently selected fromthe

group consi sting of hal ogen, cyano, C1 6 alkyl, Cl1 6
al kenyl, C3 8 cycloal kyl, Cl1_6 haloalkyl, Cl-6 alkoxy,

8- c&hﬂ%\éh& ﬂ!c@rdﬁk@% @mﬁz&vﬁ'&@élﬂ R’ fﬁ@é%(ctedsz’om ﬁe%%ﬁ@@b‘ﬁbijstmg of

according to cl a rein cted fromthe
o SalpEoREiEh Fhe B FOYSHOE R 1o R uid DR fed te
ar QuitifeRgeRleclsd fl’loﬁl the %ofp éﬂnﬁftﬁx%tdf habgd, d@b.mmjt[ s ARgl ahd e,
i tuen s selecte romthe. grou onsi stin

R A S A e A R
R8 is selected fromthe group conS|st|ng of hydrogen,

t hyl and conpoumn | ai m
' Shapdifo fSves 80 QERTENT S 300 Mk et

compound according to claim25 mhereln R5 is a

%)d& ﬁ%ﬁ%%%m&h?%tgpgl #ng the 15 substituents are
ep

ron1Phe group conS|st|ng of
hal ogK J,SQN@nSR Cl_6 alkyl, C1_6 alkenyl,

cycl ogl kylns I [

and @é %1 Q?H% Egig%%’ grcl)&?p‘icg%&ﬁg gf(ﬁ( gr din gH( U methy’
cl ai mRYi6 opinmelly subgituted pwidinyd padding Hwﬂhen@l% gfpstole N-oxide,

consi st ififhoffe, quinoline N-oxide, pyrimidinyl, pyrazinyl and pyrrolyl.

30. A compound according to claim 1 wherein R' and R? along with the carbon atoms to which

they are attached form a phenyl, dihydropyran, dihydrofuran or furan ring.

31. A compound according to claim 1 wherein:
X' is OR’ or SR’
R?, and R” are hydrogen;

R* is hydrogen or fluoro;
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20 hal ogen, nethyl, ethyl, R3 and R7 are hydrogen, R5
is a 2,6-disubstituted phenyl and the substituent is

w@edoensade from t he group consisting of hal ogenPCTEP2904/002736

Cl_6 alkyl and C1_6 hal oal kyHl48rd R8 is selected from
t he group consi sting of hydrogen, nethyl and ethyl.

28. ARcErhmdmmcmwﬁlyhlamg to claim 11l wherein R5 is a
2,3,5 t{ thsh Liskagt 25 29. A conpound

accor |r§g§to c}f alfgm 16%%% n. Xl is ORS or SRS; R3
and R4 are selected fromthe group consisting of

by dUR@E B cortfthud 6f fofrhWlO for thd gyfbpﬁliﬁﬁckhydf,a médRamsnt for treating an HIV

ptional |y substitut; yridin OXIde
PR i eioe o FiE Ron e RATDSHT RBE: ne
N—oxide pyrimdinyl, pygézinyl gand pyrrolyl. 30. A
conpound accordi ng claim1l
with the carbon ato 0 T O :
a phenyl, di hydropyran yd&éfuran or(Xf ur an ring. 35
31. A conpound accold! ‘ owherein: Xl is
OR5 or SRS; R3, and R7 aj ﬂgen R4 i s hydrogen
or fluoro; WD 2004/ 085406 PCT/ EP2004/ 002736 -146- RS
i s wiytimpgen or nethyl; and, R5 is optionally

bst it s 5 b
Tor thet preuaifhe i‘f" Cma?% RO ULIR GBI A0,

HLV 5 |PE@€ talRoﬁo)&Hsz%\?emd%@@é}) HI V infection, or
treatRngdARS or ARCRA R~ Xi | | RB R R3.NMN O R2
H wherein, X1 is selected fromthe group consistin

of R50, Upsish indspandentiyselegied froms tepsuppensistips eidpgrogen, Cys alkyl, Cy.
R5S( O) nCH2, haldhﬁ@R@@{‘@chﬁﬂE&F @g ¢ allldy Fﬁl 6@[1&1&%8 @J&H{y!s)ﬂﬁnyl Cis

each i ndepende sel ecte rom,t ou consi sting
of hydr ogewﬁ '@2 % Qﬁlﬁg}ﬁoxmgwha@a%ﬂa% &9’5@“ gnging, alkylamino,
cycl oal kyl dialGlaina) deaxacylGlitr6 ad dgyhd; bi,0, C1_6

| kyl sul i 6 hal oal koxy, Cl_6
Pl bal kYPATED ePogERC MO =Y am no, -

di al ky! &ifi) taken tagﬂtlrw aloyg witiniht cobando eyiah diey ate,attdched forh a five- or
t aken together .0

.1 aken
t oget her al ong Wi erf’ %het Kéargrﬁﬁr%&%% CXXM Hpe %’Hﬁ? O & two heteroatoms
att ached flodqpmaieﬁulwelecmd fromithe grevrhensdingef 6 HandNHL |
or yel.i ' W et
" USRS M B DS OR ye .
S and NeikyIRG:-ardpabal, &b ecystoetkyl, Aidegdlerrslctitsl aikyétbiioeet «dloalkoxy, Cy.
from t he,@5iRlid BAStea ! dnifo, Aficy AU O@8RylafineBaminoacyl, nitro and

cyano;

R’ is selected from the group consisting of alkyl, haloalkyl, cycloalkyl, phenyl, naphthyl,
pyridinyl, pyrimidinyl, pyrazinyl and pyrrolyl; wherein,

said alkyl and said.cycloalkyl are optionally substituted with one or two
substituents independently selected from the group consisting of alkyl,
hydroxy, alkoxy, thiol, alkylthio, halogen, amino, alkylamino, dialkylamino,
aminoalkyl, alkylaminoalkyl, and dialkylamino; and,

said phenyl, said naphthyl, said pyridinyl, said pyrimidinyl, said pyraziny! and
said pyrrolyl groups are optionally substituted with one to three substituents
independently selected from the group consisting of hydrogen, Cy alkyl, C.
¢ haloalkyl, Cs.g cycloalkyl, Cy.¢ alkoxy, Cy.¢ alkylthio, Cy¢ alkylsulfinyl, Cy.¢
sulfonyl, C,.¢ haloalkoxy, C;.¢ haloalkylthio, hydroxy, halogen, amino,
alkylamino, dialkylamino, aminoacyl, acyl, alkoxycarbonyl, carbamoyl, N-

alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;
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20 al kyl, C1_6 hal oal kyl, C3_8 cycloal kyl, Cl1_6
al koxy, Cl 6 al kyl t hi o, Cl 6 hal oal koxy, Cl 6

wadosabiegs t hi o, hal ogen, amino, al kyl am no, PCT/EP2004/002736

di al kyl am no, am noacyl, ni t-rbl7and cyano; R5 is
selected fromthe group consisting of alkyl,
hal oBkadfOﬁ@}leCMIWIor aplienyl , napht hyl , pyri di nyl, -
PYT i R gl rdR¥K Bdd | h\é@?&
DY S B RUEA o DB o 5 3 froen
with ori@irg G mﬁkﬂ@%@t% é@%@@@d@p@ﬁﬁeﬂﬁkyl Sed alirtagino-Cy.

fromt r!tﬂcyg @ y&laﬂiﬂﬁﬁﬁn%t(tﬂ} gikPfor @, Kitkyl OEHMQHQ Wbstitdel QXY one or two
hal ogen, aim no am no,

t hi ol kyl
di al kylsgl?ﬁ: nts 1ngﬁ{i)eﬁg%ﬂt1p(§q1ecteél|f@}@ﬁgmgpwwstméwydroxy, alkoxy,
di al kylsisi, m@ynm} @, : SRR sulfodi aﬂtﬂattIgBﬁ/ IN- nxaﬁahsihnyl or, (i)

47 o pyy st B et e e AR Bur 0 wa th

one huahlmrtmrﬁmb@ttoizmﬂis i ndependently sel ected from

t he hydr kyl, d_ 6
hal og’fdga&% ?%leé Ct(l:atc oa?rigffv’ % g‘%g%ﬂs &8&’&?"% C1 6
al kylthio, C1 6 aI kytsulfinyl, C1 6 sulfonyl, Cl 6
3§1adréeaat:&9&mg 10Claif 3pAeRIkY! thi o, hydroxy, hal ogen,
amni,no Kyl am no, . dial kyl am no, am noacyl, acyl,
al&é&@éar bonyl , car banmoyl, N 35 al kyl car barmyl ,
Nwhﬂh@hﬁydt%arthﬁﬁmaﬁmthgl& hflo Gg%Hd cyano; WD 2004/ 085406
&{[/ EP2004/ OZ?é% -14 IS hydﬁlﬁ‘g Cl 6 al kyl,
Ap4/R - argindependandy b}/ﬂ}w&eaw@qu Aeleioemetdrl Ir gthaF e
S@3Qﬁlﬁy6ﬂ>gé1f@rﬂubhﬁa1group consi sting of hydrogen, ,

Ao sEoll AR cr 5 alkyl c1 s

dll%hddwﬂagtmmeﬁylae&lykyl or C1_6 alkyl optionally

substituted with one or two 5 substituents

i ndependent|ly sel ected fromthe group consisting of
3 asoprding thobaym 33 whéreiin compdaptl bffooymaCla

al kyl sul finyl, Cl1_6 sulfonyl, and hal ogen,

N- nmor phol i nyl ; 9or (i | {7 and R8 takgn together are

- CH=CH CH=CH B Sk AN Feger fromO to
2; and, hydrates, vat gs, _Jcl a&hr ages andracid

addi ti on sal ts th ZoR!” T XF 33. "Os€ ¥gcording to claim
32 wherein: S; Rl is netHyl, ethyl,

trifl uor onet hyI or al ogen; R2 and R4 are

i ndeReinskdautadyfromyttie grgen confistingr ad fluato] dilap, thehdiytld methyl;

g;? ?/%gna ﬁjf g%ﬁlnfﬂl%%%ﬁ]ggo IS@I{% Ofw%c}gen A tﬂ&lr oggér@l nmet hyl

or eRgnyseleC&A frogsthe groop ccuhsmtglgtqf a&bflapynl@&ymapdkyi halogen and
conpoung%fforumallals F RRI \ Ol \'' I \ RB /"'
{2

35. Use according to claim 32 further comprising co-administering at least one compound
selected from the group consisting of HIV protease inhibitors, nucleoside reverse
transcriptase inhibitors, non-nucleoside reverse transcriptase inhibitors, CCRS5 inhibitors and

viral fusion inhibitors.

36. Use according to claim 35 wherein the reverse transcriptase inhibitor is selected from the
group consisting of zidovudine, lamivudine, didanosine, zalcitabine, stavudine, rescriptor,
sustiva and viramune, efavirenz, nevirapine or delavirdine and/or the protease inhibitor is

_selected from the group consisting of saquinavir, ritonavir, nelfinavir, indinavir, amprenavir,

lopinavir.
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CNH 20 RL is selected fromthe group consisting of
fluoro, chloro, brono and nethyl; R8 is selected from

w0 b@408330p consi sting of hydrogen, nethyl and BCTEP2008802736

i.s selected fromthe group conki8sting of al kyl,
cycl oal kyl , hal oal kyl , hal ogen and cyano. 25 35. Use
accor ding to claim 32 further conprising
[ : | ect .
e@%:gg 8 6&%%%’%1? ggt:c‘?%délllggt? %ﬁr@ §@frog ?%&gmtl?{?(g aqﬁedgc?mgﬁt%p inhibiting
nucfPféfUW%I@Vﬁ?fe&/fé%r@félPth@ anscriptase inhibitors,
non-nucl eosi de reverse transcriptase inhibitors, CCR5
inhi bitors and, viral fusion inhibitors. 30 36. Use
3% e Agomrpuas ascrdim: taplaine P hior Fe prepyratieneof a medicament wherein the

t r 3R&GE inRicRE WithARrRih LEHTV Sxp?RbRES Redd @MstiRise FHtRWReast one
consi sting of zidavudi ne, |'am vudi ne, di danosi ne,

2 al RttoBcRPared Il RS Yiugscri ptor,  sustiva and
vi ranune, efavirenz, nevirapine or del avirdi ne and/ or

tease | hi bit or - e edfromthe rou
S raRar b Eh R iozp b P55 Biep St Ay icimbnt wherein aid
i ndirmaef HIV exhpris meadncaed, susc8ftitilip toneviitenz, W2 P04 bOBDAQine.
PCT/ EP2004/ 002736 -148 37. Use of a conpound
according to claim32 for the preparation of a
e dd phamppreuticat canpriokitipn ¢omprising & thevapewisaliyesffectie quantity of a
tng%?(ganggﬁ)@muQI% Use of a compound according to
claim37 for the preparation of a nedi canent wherein
the host is infected vah a stmdin of HV expressing

a reverse transcri pt th.at ll eags one mutation
conpared to wild type-\ 5. 3F. ySe of a conmpound
according to claim 33 f e Npreparati@dh of a

medi canment wherein daid n o HV exhibits
reduced susceptibility tR*efavi Benz, nevirapine or
deI avi rdine. 40. A pharmaceutical conposition

8% ng a ther apeuti cally effective quantity of a

xbm@awtw fafm fhe rgma b 3odsistde &fFR°OX S O, R*CH,, RECHL0,RE i, NOE,
H1 Is selected fromthe group
?ﬁ%‘?éﬁ?’ E@% d %825%0 .., R5CH2, R5CH2Q

]RS@HIRS@@ ., RsOCHR, RSS(O) " CH2 and NR5R6; Rl and R2
e sel ected fromthe grou
cofu e REE PR R ETaE Roredheronp o iied ST eRE Coatlyh Cre
C3 5 lnajlcaallkyaldgybyclcﬁlllqﬁ Cal; klboogy CIQ]allﬁrlthiok(Sl | daltitytsulfiadl, € ¢ sulfonyl, Cy.
al kyl l@ﬁ a kﬁ}(}{j ’C1ﬁ aTlgallg}}lltlh ﬁ]a)fo en, aITFIkO 611({[:% ngl%l é(lgl)éylhnnno—a%nnoacyl

hal oaﬁ
di al klytramdnyan(am,noacyl

(it) taken together are -CH=CH-CH=CH-, or

(iii) taken together along with the carbons to which they are attached form a five- or six-

membered heteroaromatic or heterocyclic ring with a one or two heteroatoms
independently selected from the group consisting of O, S and NH;

R? is selected from the group consisting of hydrogen, C,.¢ alkyl, Cy.¢ haloalkyl, C; ¢ cycloalkyl,
Cy.s alkylthio, C,_¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacy],
nitro and cyano; :

R* is selected from the group consisting of hydrogen, C,.¢ alkyl, C;.¢ haloalkyl, Cs g cycloalkyl,
Ci.¢ alkoxy, Cy6 alkylthio, Ci. haloalkoxy, C;.s haloalkylthio, halogen, amino, alkylamino,
dialkylamino, aminoacyl, nitro and cyano;

R’ is selected from the group consisting of alkyl, haloalkyl, cycloalkyl, phenyl, naphthyl,

pyridinyl, pyrimidinyl, pyrazinyl and pyrrolyl; wherein,
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nitro and cyano; or, (ii) taken together are
-CH=CH CH=CH-, or (iii) taken together along with the

W@ 20080806 0 whi ch they are attached form a fi VBET/BP2004/002736

si x- 25 menbered het er oar omat-ild9er heterocyclic ring
with a one or two heteroatons independently selected
f r om talivalkyyl @ngbsabdeysloslikylrage aptiohlly SutsstithtddkithRBie os two substituents

Z Ie L; |C te ?}1({6881;@61 t!}/eﬁe%&?&@%‘g ﬁﬂ%%]rcﬁl&)l Igsllﬁgitl{g Q}' q%ﬁ grg'&fox;(;,]allgxy, thiol,

al kyl t hiagkyltigio, | 1@1¢ga11 @aimo,falkﬁmmo Imalbsgemno amiimm]kyl, alkylaminoatkyl,

al kyl amaggd 91{'8‘ no, am noacyl, nitro and cyano;
30 4 is se from t he glaoup consi sting of
hydr otgé&hphegyl, @ldenakythyl @il ryrifiaylpsaidgarimidinylgsaid psirayanyk gd, said

Cl_6 al kgx¥iy1 g@)u{@ a8 dpyibitd Qubs&;c%teﬁ Whtﬁloﬁé‘w‘tﬁ?&( substhubhts

hal oal ky[l't hi o, ogen, ain no, kyl am no,
di al kyl ameﬁ%}ldﬂa}ﬁ %ﬁ'@%@fmm FhetgF%IPéﬁ%Fls@}l& Abhydpegen. &us alkyl, Crg
sel ect ehaforiin, Cbpcyelbauﬁ @lcgramoﬁy iQ am gmﬁb ks alkylsulﬁnyl Cy.¢ sulfonyl,

hal oal ky oal yridin -

pyrimd |('Jf’13‘7 PCIX%%?’%’Z loél?rgﬂ%‘ﬁ/ W%Pg’f a&@‘ h

2004/ 0854@1@12{?@}[6 R84, Q@ﬁ7ﬁlﬁ)xycall§k91y5 airﬁalﬂdyKW—alﬁyldarbamoyl, N,N-
said cy alk arle nal ly substituted with one or

two subs ?lfy(@% AV rﬁlgtg ‘g%Yé?ﬁ ‘l'y selected fromthe
gﬁrwhpdrc@ns&staﬂkyg oofcydl kyI hydr oxy al koxy, thiol,

lgj n%ﬁﬁ'ggl Lk?al]kelp %Fﬁ%ﬁ&hﬂﬁ@e rstﬁéc e% fro¥nt y noP ﬁ(ng}SIaslllll( oﬁlrydrﬁgdn agjno, Cis
salaﬂty]@hemy Ci-s @dkﬁamlaphmm}d o 39&%1 Q1yalkyiam5nb Clsalkyi Cis

Py rdia'l'ﬂgginﬁﬂ(g -Ci 3 £ o ﬁﬁélyp((yﬁt ﬁ’c‘m% sﬁ@s'uglted% 3& twdf sBbYRRuents

are optional bstitu one to ree

su b@@pqnd@ﬁwe eetpdispre HeErmup yousisting pfelwdtommlltom thiob alfsylthio, Ci.

cora BhiAAM, of ; USR8 Mhalbebn ON-2ldHbli alaes

ﬁ('y ﬁC %a L gp ad'ha %Xg\l Cgﬁﬂol n}@;koiﬁllﬁﬁ M%E%Jen together are

Folrt i nyl, Cl 6 sul fonyl, Cl1_6 hal oal koxy, Cl 6

haI oal kyI thio, hydr oxy, hal ogen, am no, al kylam no, 10

dj al k no, ani nqgacyl, acyl, al koxycarbonyl,

o) T ron04p %ﬁng’ar barmyl , N, N- dial kyl car barmoyl ,

lmdtam hdtes yoldtiaateRMdiasid Ayditi@gans thetofo al kyI or acyl :

gmﬁc?%% Hltﬁ éﬁg?sg?rfeﬁ&arg%geﬁlsﬁa?lg gél gtgﬁ]]r e%}%grd% ¢ Se%t ];u icient upon
allnkgdlst&m)m 0y a GiglGordmatily daatreagonendon tmtlﬁgl.dléba&Is kyediate€by Buman

Cl -3 15 dial kyl am no-C1_3 al kyl
%m%fﬂ&gk{éﬁﬁ '%hs Llﬁﬁ\(ly substituted with one or two

substituents i ndependent ly selected fromthe group
Kyl 5.
A?]lo @)})@%ﬁ ? gfepg%% a%%mt?nh%?f&‘mul%z vgﬁereu?k ¥R P sRGha® is an

N-apbieily isisiitutedaryl, aéliyi yr aRet }émqusarld&(éhq Ro@étRn @re ag defined
- (ftafove, 20 N is aniinteger fromO to 2; and,
hydrates, solvates, clathrates and acid add| tion salts
thereof, in adnixture wirh at | @dst one
phar maceut i cal | y acgg ) arr| er gor dil uent
sufficient upon admn [ Y a single or
mul tipl e dose regi men } r e di seg es nedi ated
by human i munodef i eny viR usN nhObit,| V. 25
R’ H

comprising the steps of:
(i) coupling a aryl compound of formula ITa wherein X* is hydrogen, alkoxycarbonyl or
CN with (a) an arylboronic acid or an aryl halide, or (b) an alcohol, alkyl halide or
aralkyl halide to produce an ether of formula ITb; and, if X*is hydrogen,
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41. A process for preparing a conpound of fornmula I,
wherein X1 is ORS5 or SR5 and R5 is an optionally

wGeinegnsod ed aryl, al kyl or aral kyl noi ety andP@UEPRDN4/002736

R7 and R8 are as defined herel¥above, R4 R7 X1 Rs |

RlL / R3 NN O ( RZ H 30 conprising the steps of.

(i) coupe) hﬁ@maatmgylpe BEk stavE n@ N-bromgbuscimbmidhandgbdisglacing the
i's hydlroﬁwx“alﬁfwmﬁmmm@é to pﬁmuwe EhQ c&?e)sp(ﬁ’iHmF nitile (X* = CN);
aryl boronic acid or an aryl halide, an a

al kyl halide or aral *hal i de to prod"e 4n ether of
formula I1b; andHOL{ i s hydr ogerR’0\\0R094/ 085406

PCT/ EP2004/ 002736 i N

group with N-bro Pigdci ng t he
brom de (X4 = Br) w gk sodi um cyani de t@?produce the
correspondi ng nltrlle (X4 =CN); 44 R4 4 HO*R RSO
RL3RL3 R (H)MIb) (iii) treati® a corrpound

pase. S0 Eoypp? o B AR nERAGEIE Ml G e Bt base of
pyr azlhéXtn ﬁdﬁi@m@rb@rwl it éapxrmmm@mpomfd to podwglagzompound of
11 a; forfyd 1fa;Y RSORS 'Rt 11k (11b) RL 3N. -de G

(Illa) (iv) cleaving the al koxycarbonyl or nitrile by
acidic or basic hydrolysis, decarboxylating 10 the

resul ting carboxylic acid and hydrgyy ang, 1 he
chl oropyrazine to a pyrlda2|nq§§ 0

process accordip cla qt
formed by coup1 gg an aryl oronh

presence of a copper (I1) salt R 4 ro€kss

according to claim4l wherein sai dBether is formed by

coupling an aryl halide and Ila in' t?@lpresence of a
copper (l) salt. 44. A process accordi 6 to claimi4l

\r/]\,h ley e ctea\i'inlg tht blldib}iyt&})ém afadmwbmmiﬂ d>rhﬂ>@T1a]§ycﬁélii%d decarboxylatmg
al i al i an

aryl el byt B BiobPraityAa ovadiatone of

formula I.

her is

42. A process according to claim 41 wherein said ether is formed by coupling an arylboronic

acid and Ia in the presence of a copper (II) salt.

43. A process according to claim 41 wherein said ether is formed by coupling an aryl halide and

ITa in 'the presence of a copber (D) salt.

44. A process according to claim 41 wherein said ether is formed by coupling an alkyl halide, an
aralkyl halide or aryl halide and said ary] halide being substituted with electronegative

groups and Ila, said coupling being base-catalyzed.

45. A process according to claim 41 wherein said ether is formed by coupling an alcohol and Ia

said coupling is catalyzed an a dialkylazodicarboxylate and triaryl or trialkylphosphine.

46. A process according to claim 41 wherein said base is sodium hydride and said pyrazine

compound is a 3,6-dihalopyrazine or a 3-halo-6-alkoxypyrazine.
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groups and Ila, said coupling being base-catal yzed.
45. A process according to claim4l wherein said ether

w0 200f08338€l by coupling an al cohol and Ila saiRPCT/EP2004/002736

coupling is catalyzed an a di-alokyl azodi car boxyl ate and
triaryl or trialkyl phosphine. 25 46. A process

4k Coppresg atcordagad a4 Wtkarein pid basd isaedivinglkonide and said pyrazine
hy dei i1 DY BRI 3 GASRRMRSy b sadine.
3,g;é?h§?§%§§§gﬁ%§%%r a 3?3210-6 al %éip;iazine. WO

2004/ 085406 PCT/ EP2004/002736 -151 47. A process

€ COPRLAY adcBrdflgab Blattld WORLr&h Bai® &lidlc RARGydiScRiBORY défprise a

al koxi de. and said pyrazine _derivative is a

3, GYPHALC 3pif ra-aguess Bydsohglie 863&- al koxypyrazi ne. 48. A
process according to claim41l wherein said acidic

drolysis conditions conpris .carhoxyl.ic.acid .
‘292; of* BIRCSE SO g SAigHER W@%@#ﬁf_ﬁ%%&&m&% Q%acu?and said
ac ¢@didharg atid isciydidehléfe adier e sai d carboxylic acid is
acetic acid and said hydrohalic acid is hydrochloric
acid. 10 50. A process according to claim49 said
Jr. ok posest sacbheng te clajpr 49%datigpremesl furthea catyatsing sbdiumAcetate.
process according to claim4l wherein said

al koxycarbonyl is saponified with base and said

Tlh| fopropsss accprdangite claigrtlolyeraiul s alkoxyearbanyl/is isgponidied with dase and
an . e .
o U P SPGB TR R i

i nvention as herei nbefore described. * * * * x *

52. Compound according to anyone of claims 1 to 31 as medicament.

53. The invention as hereinbefore described.



