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WD 2004/ 085406 PCTI EP2004/ 002736 BENZYL- PYRI DAZI NONS
AS REVERSE TRANSCRI PTASE | NHI Bl TORS.5 The invention
o the field of antiviral therapy and, in
w%??@”@ﬂ‘fog t o non-nucl eosi de reverse transcPCHERS4/002736

inhibitors for treating Human | mmunodefi ci ency Virus

(H'V) nedi ated di seases. The invention provides novel
pyri dazi none conpounds, pharmnaceutical conpositions
conprising these conpounds, nethods for treatnment or
prophyl axi s of H V nedi ated di seases enpl oyi ng 10 said
conpounds i n nonotherapy or in conbination therapy.

The human i nmunodeficiency virus HV is the causative
agent of acquired inmmunodeficiency syndrone (AIDS), a

di sea a ri.zed by the destruction of the inmune
syst egmgmg%r %ﬂ%&%ﬁﬁoﬁ ‘11% RV ER ST TRRBF CRIRTAGE | INHRPEIPRS
attendant ‘susceptibility to opportunistic . infections.
HVinfection is also associated with a’ precur sor

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

| ynphadenopat hy, fever and wei ght |oss. In common with
ot her retroviruses, the H V genone encodes protein

ecursors known as gag 20 and gag-pol which are
Tg\eé%‘@g%"é’d'dﬁ?s torfee Kal4 off anfiyien! Ewmpy e, affagicalat, krenon-nucleoside reverse

HRRSHIBASEINhIbRYE fof Bedtind BSfkh B{]ﬁﬁrﬁ)deﬁﬁe& Virus ated dJseases
ndonucl ease |nte rase and .mature structur ro
TZ‘F TR BrQradeg gove! PW‘F@ SPTRANET P]Pwnsceufpﬂﬁbw@emhgls comprising

tiggse V(&ﬁ}io‘&ndshﬂefﬁbcﬁ%i&idaﬁ{bn%r p?@h?ﬁhh ¥t IR REdidtQbdis \ééetE %%ploymg

Cg @ble orts have heen - directed towar
N ﬁ?’?l%‘fun T 0 Vaﬁ’yn%%fxﬂl%?ﬁualﬁﬂ\%a?&l |y encoded
enzynmes. 25 Currently avail abl e chenot herapy targets
two crucial viral enzymes: HV protease and HV

t t
Tkﬁ}ﬂ&t 2 e1}nt5r\1/ul%?§ G]tC cg?vfg%lﬂw {sﬁg Wge qnﬁegtpq% écq&FFg immunodeficiency
sBidoere( ADPh a diseeso tHasicterideddy t%de@iﬁ.tcﬁan offthe i¥muBe & sedin, PAicularly

?h}_mﬁ‘g_?v*_ﬂ"ckﬁ Q{-lﬁ:\ alﬁlgl%gigiéne n‘%ﬁb\ﬂ?‘y rff%tgé r aI OH ﬁﬁ{]mfechon is also

_ aﬁSﬁﬁ@?ﬁ@Uﬁh b pieeegy APs-tedated oppplex (ABC) myhd&nﬁmmaeﬁnehey
sﬂn%%&n@%cl? Boistdnt Q@ra@eﬁrl hgﬁ%ew gér%gxpag{g %ﬁfl.gh{ 1ss.

Anti-19V 3 Cheno her ap
. 8:1543-1572) Two general classes of RTlI inhibitors :
H‘@%on%ﬁibt&e@ efdobibised inetbel ﬁ’(ﬁﬁéj&mg ¥ oﬁeﬁx recusors known as gag

transc tase inhibitors ( an n- Fe6s)
] W Pli‘ A BOPTSIRLEY dhs iR HPF@%"%O %@Nﬁﬂﬂ’lﬁ PTO’EGP@ revel’se transcriptase

Dﬁd&ﬁﬁ&@ﬁ/]ﬂ@éﬁ@ﬂ@%ﬁ%&ﬁrﬂ prgteMB;ﬂ‘ the %'c Al fni’eg%faﬁon of this

nal ogs ich

PSRBT M DT O Of PGTD GP O (Ao rtlp P ave been

- difdeed ¢ewardshoaudiroig! BTV pi CffiRdas virlYentsied
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~conpetitive inhibitors or alternative subs rates for
‘viral RT. After incorporation into nucleic acids the
Cmmnﬁ;eenh@edanmﬁmgeyﬁ&wmummxmmmﬁnﬁhﬂwﬂmﬁE@W@ﬁ&m&ﬂmdEHV

\YJ
T
Bigiped &dthermpasethert TROR 4363 69; R WaShafeg and @, Al&ﬁﬁtﬂﬂ$ﬁ’@ﬁly active
reﬁ@ﬁkﬁ g’zeﬁﬁ (ﬁ@ﬂ%ﬂ{r\% ﬁ'egtréali} nﬂggr i &IT)‘\% k%:&rg ent | ¥deﬁc:ency virus

clinical Tl's

ORE O Ky P(la*mafm‘kqéﬂeﬂ i%’fﬁ $% E( Bel C)erccsNadevair@m(eMTr) Anti-HIV

Cﬁe??ﬁé ; d: g?g\(;hg%&cbk% Qgﬁf@@f@yfs'h) fwo'\éoﬁ%riﬁ c%agsegn\ﬁ-'hsml\'ﬁ%ﬂors have
%{e‘{?ﬁq drapssiptpss iphibitoss (NRgD) and non—nucleomde Teverse
transoiptabsinhidiias QIMRITMO site on the HV reverse
transcriptase thereby altering the shape of ‘the
active site or blocking polynerase activity. (R W
Buckhei t, “Jr. hbn nucl eosi de. reverse, 0
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transcriptase inhibitors: perspectives for novel
t herapeuti ¢ conpounds and strategies for treatnent of

Vi tion, Expert Opin. Investig. Drugs 2001
W@:’:ﬂ"é})"%’fégé 1442; E. De Clercq 15 The role of PCT/EP2004/002736

nonO nucee03| de rever se transCri'ptase inhibitors

NRTI in era of 1 I |nf tion, Antiviral
AT R S SRR ebopAated pror

- tblmermﬁg e@tslvﬁa Rﬁemer@ﬁesﬁaﬁmmpm es ﬁﬁian&ai 45Q6§1pd:tﬁ1ve inhibitors

%ﬁiﬁ{"% lF‘ibP PR AfFDegR gglﬁ %%hou%wleomde

andegstteri:mmﬂe ﬂaa cmdireelbmgaﬁdmpmeys HIwl vaatcsi& Itﬁﬁscﬁpﬁﬁﬁliiﬁ DA editing

HV th
cﬁ%a\f)ﬁlrﬁgs; %ﬁlé:g gﬂh)arctjvf) cfeﬁl“‘ %%a“}f fa} o‘ﬁc{oﬁg%ﬁﬁ?cﬁ(ﬁ% barl cﬁesgv% the nuclec>51de
malogued castnanrmtbmlsngagorc I %mnﬂz,f clioeaihpusad R Tininsdnde tdendine

QDRI s ted
G271} TR B IR B0t (30 LT AR R oo
BWPA).ns and cl ass- specific toxicity. Drug resistance
frequently develops with only a single point nutation
in the RT. Wiile conbination therapy with NRTlIs, Pls
NEVRITIpRETRI fstidipsoverad IdRp. SBERE arecillasterici inhkibitors w@sh bind rcvermbly at
|n%ﬂﬁ6ﬁﬂtevﬁ1£cﬁﬁ%]§1@%g ShARE r%i/é?é’ﬁﬁn&h?ﬁ?es‘tﬁer%ﬁ%fg Pt E Qhalpf; of the

S|gn| I cant t erapeutlc pro enmal n

aghie siiper Regkimgpplyaerase aativity o W Byckbeistle nVeraticleosideravese ,

.t%ﬂy&tfaﬁz@e nBBRbs! %sp@étmﬁopﬁwélr rhé’i'ﬂﬂeurze E@mfo@ﬁfs@nkf srrategzes for

r odu virus _has proven adroit at crea
Ao AL g reaen St Ons s Lovss 201 048 Hgt BfdeCierea
maﬁbw gv:eﬁ@euderoaﬂa EdviiRb BERCrifise HIRbifors INRTNS #BehP ﬂeﬁhps; OF HIV-1

g A Bt pof S St GRS g atrstieiolss o NonNucleoside

. I{Bﬁd?&@)mmmﬁptdﬁﬂhkfms BODROMATS /ARy DrheeNOE xi(e)wm-;wal Aflthough over

Y R R e S DR KA RO B LA e ) B2 ompoums

hanettieati 4pprovad foHIﬂVJIdtfbmpy\mfdmeﬁz admraﬁme adl de[hyfrm m&lthcmgh initially
decr eases ma._ch est Wi t hout,. i ncr.easin
ieNBaORERARE R SRR SRS GPIEL Qe D St BRAES e e

- NNRTI: prbweséa It bmier t@@b entizvee bﬁ@mgremstmﬂl‘ﬁfsstrams and class-specific
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G SRR P TR AR50 B

32(2) 320 326; P. D. Leeson et al. EP 0188351).

BBt in S e TR SRSy ety

loprdtvirel pedy ang/ $1@‘§¢drrb@a@rpeog@memtsigmicmtﬂ:@gmnmmsolﬁws remain.
'I‘E@&)cﬂﬁﬁsnﬁ& R&QE%dvEmﬂﬁaﬁ%@gse éﬁy@% MRbddse D BBnd B¥n occur and

render them useful to’incre Fopol esi.s an

the sy Bpedeeng HINNGres g proven adroit pt Clmmﬁlﬂﬁ@@é Auggpgstant variants of
WA BP0 BR2%sd Fd rversPuBRAgh@n) further disclose these.

compounds are specific inhibitor of the human Stat 6
SH2 domai n and may be 5 useful for treating asthm,

_ Thdrt enginG ambédfiot safer dngls svitk agtivity Hgﬁﬁﬂ@%ﬁ@g énd ddmmonly occurring

" Eagtrég_ra e .) discloses rel ated nal onam de
FerMVERES 8T sef ul for treati ng circul atory di seases.
EP 810218 (D. A Alen et al.) discloses benzoyl
i ojr it gb.@;ﬂ?nydndma% HaA RRASHOIRAY AN G BiR i ogs which

nhi bitors and potenti a

caatrﬂewﬁﬁﬁw eholeptern] withent gliavlating sagding retdvity O, Underweod e al. A

R RHBNGES dbERHR Mﬁ%hélébferfo%ztﬂdh)/nbr%ﬁ%t APBS v Rbnlar activity
ptase.- 10 D sc] osed '

N3RS 47RO B BRTRICE b L ran e B e CHote erns

tHyRid RorRidhd dMlodh SRARARg 3 Wr@%ﬂ@uﬁﬁnﬂm Med Chem 1989 32(2):320-

oigTEILE e X e AL Ao o 5, Sommoun

- conpositions for treating d| seases nedi ated by hurmn

15 i munodefi ci eny virus contalnlng a. conpound o
accordlng to formula I.



R_R/i s RLI RBNNO jt2 X1 is selected fromthe
group consisting of R50, W5(0O a, R5CH2, R5CH20,

wo 78b380) n, RS50CH2, R5S(0), CH2, NRS5R6 and Gié&kPosf2736
and R2 are 20 (i) each indepegpdently selected fromthe
group consisting of hydrogen, Cl-6 alkyl, Cl1.6

pyﬂitﬁlzﬁ)'ﬂﬂébﬂyl subhMitGie ['ﬁ@dlﬂéy bre s&bctRe %ﬁtlfé?ﬁﬁéts fg}lth@ h@éﬂ@ﬁ%ﬁo |
OoXy,

LS gﬁ%l sul f| 6, sul fony c 6 hal oal
phogplsgsh PR ey W&F@gﬁﬁemalﬁ%ﬁ%o mgTeRSF ARG Oiesis and
haediaﬁ:]pkiy&hﬁ mromozms 0 2K Yhinninglbrt) f8d Ww'/omQD p Dunfinktbn) further

n t akén
cisqI 5 Tt HSHOR B SR BRI e AT § SEdpriggigind may be
5 usef fcmubﬂ:m,gfaetbma,aallfetgwath a8l Xnenil® nW@ZB@ldSS&'ETGEE SRISRdrh 6 al)

s TR Fialor eBfutel of PR B Be i Pudfaemieg sz o

A. Sltamﬂ alNHiscRBes tenzyl sdbstiroked bmxyltﬂjﬁdgﬁmp coap@indt whigh ok

—

cyc%%g); &%Emﬁ:ﬁ%tog aﬁ%ﬁé@gﬂtﬁpanﬁ@nf af/lr or%cny % Cl g Cﬂ%w%oﬁ%ne of the |

Iefeaﬂnkﬁ‘fltwilﬁﬁ dher@pyébkﬁl\éwfmons ainhibéionlof H['Eﬁ)ewrse tanriptase.
10 cyano; R is selected fromthe group consisting of
hydrogen, Cl1.6 al kyl, Cl1.6 hal oal kyl, C3.s cycl oal kyl,
DlSO@ZE%h%rblln@xey C@lpfbuaﬂkgdcbﬂdmg, to (Bimﬁuld’lhhﬂﬂioﬂ@ﬂy ,tre&lngﬁhseases

I [thio
medgﬂéiﬁ% fdisn ﬁ%mua%f ﬁ%%ey i‘“m#r}i ?@ﬂﬁ*ﬁﬁ*&%ﬁ a\ReypewL) 584 o
formRiTI aae@awaeaama&ompésﬂ&s Br Geltas UReasks ﬁh@liitafé@ b9 kAN
consi.sting of al kyl, hal oal kyl cycloalk phenyl,

15 imm ‘ﬁﬁ%ﬂﬁw IWP@?W“W“&? ﬁ‘é’oﬂlll'éﬁ(‘iodc@nmﬂﬁaol e, indole
N-oxi de, quinoline, quipnoline N oxide, pyrinidi nyl,
pyrazinyl and pyr;ﬁgl yI® whereln, said alkyl and said
cycl oal kyl are opKrQns i Rfed with one or two
substituents 5 inde nt.lly s¢l ected, fromthe group
consi sting of al kinik 23 Xy, thiol,
al kyl'thi o, hal oge ¢yl am no, di al kyl am-no,

am noal kyl , al byl am nJ&I kyI and di al kyl am no; and,

X ‘%’fwﬁ%&e&aﬁﬂ SRR 881, RIS M0 P sy
' 12 2@%%%1‘11?5& @dcﬁﬁ#ﬁlﬂ; ne N-oxide, said

R! ait%apd di nyl, said pyrazinyl and 10 said pyrrolyl
roups_are optionally substituted with one to three

20 @gpdiindegententy wirsist fden bt groupeasesing I hisirogéne Cys ally, Cre

oSS i, o ok € S sl ..

C1¢ lealliopy <ls fplaglicylhgy, hglogam, froing 2lkylapiing dimdkydmhivopayginoacyl,
Clyifolaad %gw{t hi o, hydroxy, hal ogen, ami no, Cl.6
al kyl am no, CI-6 dialk am no am noacyl, acyl,

(@) tela tpasshipt aro SR CH-CHr Cl- 6N 15

25 @ kb &iﬁémw‘n whith RN 9& @Ivhﬂéhqﬁé h -
?S)/ano S ﬁ dr ogen, 0Cl 6 al ky!", MC et{%&agﬁ%%m
mcmbercd hetcroaromauc or heterocychc ring with 2 one or two 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, Cs4 cycloalkyl,
Cy ¢ alkylthio, Cy¢ haloalkylthio, halogen, amino, alkylamino, dm]kylammo aminoacyl,
30 nitro and cyano;
R*is selected from the group consisting of hydrogen, Cy¢ alkyl, Cy.s baloalkyl, Csg cycloalkyl,
 Cusatkoxy, Cp¢ alkylthio, Cy haloalkoxy, C ¢ haloalkylthio, halogen, amino, alkylamino,
dialkylamino, aminoacyl, nitro and cyan.
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R7 and Re (i) taken independently are selected from
the group consisting of hydrogen amno, Cl-6

WO 204(985446i no, Cl -6 di al kyl ami no, ami no-Cl1. 3 al lpyir/Er2004/002736
al kyl am no-C13 al kyl, Cl -3 di-alkyl am no-Cl1. 3 al kyl
;,or A-6 alkyl optlonally substituted with one or two
m@pﬁe@ remtthe gmdepamidarg dfplka) hs]ehlkjdt @dloﬁk?ﬂphéi@l gﬁ;ﬂiﬂl@l

| oI aI kyl t -6
C\%Ey Su:P?ﬂdlgF C1 egl)ﬁé{%laﬁb&%( oghg Ylmo eN—om e,
NDHHR ﬂl,pyfryzpmyléqadpxqqu}l W!ﬁran,d R8 taken toget her are

s h
ol 1 £t g YLD A8 opl by ottt R e BY S S tocns
25 Di siefigeadenty ?&%Férf@nhthp §TRp ppmségg off abiryl.drydpayi atigp, thiol,

COTPO LRy, BA10icR oo 4058k o, B0 acdhionli§y, ROt Bnoat,

SRS, R5.is_a tlonaIIy substlt
ar al k)ﬁ“dr‘?bar“@?’ifmg -R4, R7 and Rs are as defined

her eidid didh hf.h IS:hd v
conpo ﬁﬁfayzgorg?n !Yto fgjr&%ﬁ?sah 4%%&)_((?&& &i&ﬂ;ggle ﬁﬁldmdde

30 R2 o, paid gt ehiorides e peringidinh said pyrazinyl and
consi sh:ﬂrpgnofyl £56s ab&Eﬂ;@b@aHyRﬁQﬂ&zteﬁ'ﬁi@i‘@Q to B@Q‘Qﬂt@mts

4 NR5R6;
Sach ARSI R BomheaoRy RHERE B oa o fos ki Cie
of hy dwloglyi, CG ‘a’ﬁloﬂlml Cis afEc&rthJMyktﬁio. C,Q&ﬂkylsmﬁnyl Cy.6 sulfonyl,

oyt S Fhstford Gl S0ty bRy, altidh, amcs ¢ elamino, Ci
hal oaﬂi(iystyld’mmm atmaioagé,ra,cy]aﬂfl.mbkoxﬁdzakbdnﬁnbdf@amoyl CisN-

Caicen b mon e RO o M A Byt e

R’ 1y inleogam Cralaby omacyh t he car bons to which they are
7 f nber ed het t
R aﬁﬁ%@[ kel s ety 5 ol o I GRS bt b Bt Gen amino, Ci
plkylawinadentdigfkydaiine tagdndg- Eomliheliglanino-Consligl 1[:;1@11@:14:3;1Eal;mm-cI
I O nsi.s
dﬁﬁ%ﬂ@f O cporhfl bl Rl o WRaREAR sty
ectpd onyih@ BYoBp capsisBogef] hyétokylﬂkmw,*thhhhhyhmp am aﬂiq1su1ﬁny1 Cue
t
i1 0 Blloact) W oL Cor BT AR il bl @éﬁ
1 is ayinisgerfirop O ta; 2l hal oal kyI C3_8 cycl oal kyl ,
hydrﬂci‘ Q&Vatesc;:]aﬁr@s kot 24 Qdd.lt%n SQItMLIQ% koxy, Cl-

hal oal kyI thi o, hal ogen am ho yl am no,

6

Di g A% n.no, amno? nitro and cyano; R5 is
eS8y %/ T¢ip 13,3 PIRECSs IS pFenanng f §?mn‘gmdfacmr@g to formula I wherein
Xt f(}lik’(liﬂSRﬂRS}gy,ﬁb o naphit RyLddin
N ri di ne N-oxi dgﬁ"L yir, i %%E%%ar&l %Eﬁ dit G OletﬁgP%kl'R4’R7
%&?ﬁ@ﬁna@hﬁmnﬁWe qui nol i ne  N-oxi de pyr| m di nyl ,

pyra2|nyl and pyrrolyl; wherein, said alkyl and sai d
are o onaII ubsti.tuted with one or two
Inafg%t%g e%k E%eﬁ? Y pr?wgeedp (%?#P ager o‘g Yalt he group

consi sting of al kyl, hydroxy, alkoxy, thiol,
4 -

wherein;

X'is selected from the group consisting of R°0, R*S(0),, R°’CHy, R*CH,0, R°CH,S(0),,



al kyl t hi o, hal ogen, am no, al kyl am no, di al kyl arni no,
am noal kyl, al kyl am noal kyl, and di al kyl am no; and,
sai d phenyl, said naphthylﬂasaldpyrldlnyl said

pyri di ne N—OXIde said indole, said i ndol e N- oxi de,
sai d qui noline, said quinoline N oxide, said
pyrimdinyl, said pyrazinyl and said pyrrolyl groups
are optionally substituted with one to three
substituents inde gndently sel ected fromthe group

RSQSﬁenRsﬁ(Pap&PbﬁnctﬁRéLal kyl, C8.6 al kenyl, Cl-6
R'bad Radky| | C3 s cycl oal kyI C1, 6 al koxy d-6
sulflnl C3fi sul fonyl

al.kyl t.hi o ... 0

B asRepeie el i et oy AR Gl

am Qs haibikal, Kyd e;mOﬁlﬁyl Cs-aficoxy] ICE}L KO8, 00, AlBIIRSCY, ¢ sulfonyl,
ac n car bano

o KGrelike, UGN oG SRR AR hPgingn g

cy apBnogRgl, pigoapdieyagenr, C1. 6 al kyl, or acyl; R7 and R8
((i:ﬁtaﬁeﬁk@éémbﬁﬁi%p@ﬁd@f@@}%df Selected fromthe group
consi stin am no C,_6 alkylamno, C .6
iy faken tg %f?éab%‘r’wbtgﬂa@m i1 Whjieh they aregatiaplied Fammiarftye-Gor-si-
al. k:ylbmb%d-}ﬁtedjaain{ﬁ&ﬂ: &{Beﬁfbtycﬁ:w Fingherh o or @we Ret@bdtdths

opt.i r&l% sug d wth one or _two substituents

i ndBPERERD5eqs &1 censishirg MO gretiPHe onsi st i ng

R’ ipfeldaied ﬁ@myhe abdqmoysxstﬁlbbﬁ{ydrogbd$ v § 8k, €, Chalbalkyl, C, cycloalkyl,

@'*k"’}“‘ﬁtﬁ i osiptly, hiblcy i, oRaleputR AR Dyminaingeert, nivo

dopod-: n is an i nteger fromO to 2; and, hydrates

R* 133@16&@3 §§m el 2dudp'c @B&ﬁnwg&%g& é ]é)l NP ﬁ:ﬁ%alf‘yl 63] E}%%alkyl

prow So that th
§H("§‘°ﬁiét o 2UIHEM £ halopligxyy ﬂ»ymlwllaﬂtblyrhahmzmnmm alliyfpnzino,
&aﬁﬂﬁﬁlna%ﬁﬁdacyltdiﬁjﬁldlcﬁngr ovi ded the use of a conpound
) ({ﬁu g’ﬁ for the preparation of a nedicanment for
‘stSF 8?}F o BN 9V cPmrkR 9t syl Beloglndrerieslnd rhenylimgphthyl,
pryoitiimel, p}&iﬁmed'l‘«oilﬂ@ Piridag N—-&h@ss 1&1016%1&: ﬁ-ox?ﬁe efhm\alu’n%s qﬂlolme
is selected fromthe group

Botlo? QF““”&“B’ pﬁéﬁ“ﬁrﬁ%‘g"y‘”ﬂé BRSers Crpo, R5CH2S( O) N,
(R_5§aiii-ﬂkyl RES((D) ¢yTbidlky! IhRE)Bﬁ@iaﬂy Rﬂﬁ]gta@) withoneah @wd%&b@hﬁnts

| ro
consﬁs% ndgCH %f%%ﬁ thﬁgr&xg%he Qﬂl pbc 0351512‘9 05%‘1’[1 hy ‘%8’%%1‘?)’% i,
C 33@"@9@100@1%@ an@m, SlcddridooydialiGlatniad, kyinbhikg, allGianBnoalkyl,
al kygnggkaﬁ? ino; Sk 6 sul fonyl, CL.6 hal oal koxy, C -6

hal oal k hi o, hal' ogen, am no, al kyl ami no,
di al RYPEFHYA gid @ﬁhthﬂ;ﬁésdlpyndmylr sidgryddios Mioaide, Ghid lr(dlole) said indole

: gg:tn t?ré?ﬂgzlt’ %%qu\jﬂ\{o fﬂﬁ: the car%%ﬁgmi %V\ﬂ &’#H{n%hﬁ‘g Saé‘?@’mnyl and
at t ac AP ERuRs aeaptienally sybstitredivisk ens th érteersdatxmam iC
or heleleRayely Slctied ot Bishhg 540, BRISE LA, ¢,
haloalkyl, Cy.5 cycloalkyl, Cy. alkoxy, Cy alkylthio, Cy s alkylsulfinyl, C, sulfonyl,
.Ci.¢ haloalkoxy, C,.¢ haloalkylthio, hydroxy, halogen, amino, C, salkylamino, C,
.dialkylamino, aminoacyl, acyl, C,.s alkoxycarbonyl, carbamoyl, C;.s N-
alkylcarbamoyl, Cy¢ N,N—dialkylcafbamoyl, nitro and cyano;
R® is hydrogen, C,¢ alkyl, or acyl;
R7 and R® (1) taken independently are selected from the group consistihg of hydrogen, amino, C;_¢
alkylamino, C,s dialkylamino, amino-Cy;.alkyl, Cy; alkylamino-Cy, alkyl, C); dialkylamino-
G5 alkyl or Cy5 alkyl optionally substituted with one or two substituents independently



i ndependently selected fromthe group consisting of O,
S and NH, R3 and R are each i ndependently sel ected
fromthe group consisting gf hydrogen, C1_6 alkyl,
Cl-6 hal oal kyl, C3_8 cycloalkyl, Cl-6 al koxy, Cl1 6

al kyl thio, C1. 6 hal oal | coxy, Cl.6 hal oal kyl t hi o,

hal ogen, am no, al kyl am no, di al kyl am no, am noacyl,
nitro and cyano; RS is selected fromthe group

C Bics &bzﬂghecg‘m@ |ckﬂétstm§lﬁ1h9&b%% bikoBYy B a.hklywho, @ I;J Siﬁ-ylkulﬁnyl Cis

V{ﬂh d hﬂﬁ%’f‘ éYd Wg%b?ﬂ“gy E“iﬂ{ é%‘%jks eg] ?{glﬁtg ré‘éel degr e

nmptlmbgralﬁbmwmb;sahdt uted with one or two substituents

ndependent | seI r.ou onS|st| of
byl RS i B S8 e et e SR PRIV ' e
compbund,is adtky(3antthoxy khnaylky lcadihidro-6-gyFidagiadrey | |

al kyl am noal kyl, and di al kyl am no; and, said phenyl,

sai d naphthyl, said pyridinyl, said pyrinmdinyl, said
In P¥dcard Mpbets Qﬁ&e 1§1ﬁb¢id&y fHe QY bF DR InPS LroRRLh @ ?tﬁ'l thd/preparation

substituted with one to three substituents
of ¢ mgdistmens fen tyeating Ak BY infecsian: Mereyenting andHY] infactign, of treating
Aﬂhggfggﬁn, Cl-6 alkyl, Cl1- 6 haloallcyl, C3-g

cycloallcyl, Cl.6 al koxy, Cl-6 alkylthio, Cl-6

al kyl sul finyl, CL1.6 Igulfonyh;r Cl- 6 hal oal koxy, C1-6

hal oal kyl t hi o, hydr oxy, haI04en A no,

al kyl am no, . di al Ryhg ¥ yl, acyl,

al | coxycar bonyl , ] N- aIkyK@arbanDyI

Cl.6 al kyl, or acyl il and ﬁs (|) t aken |ndependently
are selected from the group consisting of hydrogen, ,
whéreino, Cl.6 al kyl ami nO, C, . 6dial kyl am no, ami no-Cl. 3

aiPS e o O seiisie BT Wby IO R o RPres e

substacmzers@;,ﬁHgm“afanﬂwéq:m,bst i tuents

3g5§§§ﬂently selected fromthe group consisting of
h al koxy, - thiol, alkylthio, Cl.6

al ky{ipeabK mdgpcnde@ﬂly &Iactddffmmmma gampl cnh;aisowf hydrogen, Cy.¢ alkyl, C;.

B Sl SR A BBt

2; andmﬂﬁwdléhebﬂm@@myaheQﬂOdkﬂMhuaﬂesmaﬂumaaﬂ@&ﬂmno

addltlggnéﬂhﬁﬁ & & aspect, there is

provi de p arnacgﬁgﬁlu %glgion conprising a
ther@@@@uﬂvaﬂhy'M@#ﬂ%ﬁﬂi@& ity of a compound of

for Qaﬂ% 1R, B Digenbl form a five-
V\,hepggln IEi)lgms% c“tllgeﬁ ??agr%ns%]w roup cgn5| sti r?rmaf veror
R50, - RER(@reberqidetqmarREEFP0he with amo heteroatoms

RSS(O) md%dé}ﬁf} sgaﬁﬁﬁo&e%p%%m%ﬁg of O, S and NH;

R® and R* are each independently selected from the group consisting of hydrogen., Crs
alkyl, Cy.¢ haloalkyl, Cs.5 cycloalkyl, Cy¢ alkoxy, C,. alkylthio, C,4 haloalkoxy, Cis
haloallcylthm halogen, amino, alkylamino, chalkylammo ammoacyl 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 seleeted from the group consisting of alkyl,




(i) each independently selected fromthe group

consi sting of hydrogen, Cl.6 alkyl, Cl.6 haloal kyl,

Cs cycloal kyl; Cl1.6 al koxyy, C1.6 allyylthio, Cl -6

al kyl sul finyl, Cy6 sulfonyl, Cl- 6 hal oal koxy, Cl.6

hal oal kyl t hi o, hal ogen, am no, al kyl am no,

di al kyl am no, am noacyl, nitro and cyano; or, (H)

taken together are -CH=CH CH=CH-, or 4d (iii) taken
toget her along with the carbons to whi ch they are

at t ached hyéemy. alkprw éhioloalkdibio, helngser acind edyiamzng ditlytmino,
or het er ag¥ehicg), Eipgmibil dRNGulfakiie 48t er oat ons

[ ndependentllwg Sel ect ed from t he gr oup ‘consi sting of O,

S and Y44 Pheryd, seid ngphtbsdssaid pyFdinyk s proudingloseid pirazmy] afd

?:?I/- d g 0 gle E sal@iﬁy@ol?l gﬁ)ﬂgs o g%nEﬁ* %Eﬁﬁ(ﬂsd wﬁﬁ@ﬁe ﬁ%ﬁllc@ legl%{lents

t hi o, am no,
al kyl ani %H yF aﬁ?drfaom%gﬁﬁlaewﬂsﬁnap&ﬁr% Gy alk; C.
R4 is segmmlewmsq AREU QRIS @wmcﬁ&u@fclbmém{qagﬁﬁm Crs

Cl.6 al k | k | |
al kox;l g'ﬂfo@qla @/I?a?"r? 3 gl %*Sgﬂ@fi}'étg-]%ﬁ oaOX}%:&a lggen, amino,

hal oal kyﬂkﬂhmnohcﬁhlﬁg&ﬁmo 2dhifehcylpddely hﬂc&kﬂ:@nbonyl carbamoyl N-
dlalkyla cyano;

OL R5
sel ect ed 8%%"'{ Tﬁﬁ"}&“’e’g‘i@?ﬂ&"ﬁ EWSFHQFWP
m“@aiykmtgen cy@jl@ﬁBM}I phenyl , napht hyl, pyridinyl,

py | a d rroI l; mhereln sai d
7 ‘ls*%’i‘ y@fr&%m% effoab*? SR qogsxs@aao@ﬂnyctrmead
vvl t har@nfe Cms atkxhonisy Es&dlaﬂlqrbnitﬁ) ammiep,anﬁ}g Ayheigat gd

_frorm a.qh QX al koxy

i op o o PEREE T Rl % i d‘g;rna?%@ it one o fwo

di al PP ddepenentintelested front Yoy ranp sosistioy bfhyalax;d ko

di al &jdi,alkyhido, Rpsiylesing, ONe

pyri gt D¥ilps altd ﬂk}lrrl msﬁi ! mdsnzyall éﬁé’g‘; Pﬂnﬁg r%gly@%ﬁ’@)

pyrraly groupgg ‘éﬂ%ﬁﬁzgﬁ?ﬂﬁ & epy ﬂm ed with one to
t Hi s an Stggesfiom fgneomd, ndepéndently sel ected fromthe

Or BHRteS, RBISAE] a&&atei anlf ﬁ%@ﬁg%i&lmf@ & kyl, CL.6

hal oal kyl , 3 cycl oa oxy Cl 6 -
al kyl t hi o, C14 al kyIsqulnyI , C-6 sulfonyl, Cl-6

In a thind sspecty )t;ly:,re Bpraviduall eq.ﬂiakuicbﬁﬂldal cAnYSHs %M co ?hﬁﬂ% R therapeutlcally

fF yl am no, am noacy
© eﬁ% xycgJ anoggqﬁgtj li IN-al kyl carbamoyl , N, N-

di al kyl car bam)yl ni t4ro and cyano; R6 is hydrogen,

Cl.6 al kyl, or acyl R7 and*Rs (i) taken independently
are selected fr&m.ihH orSi sting of hydrogen

~am no, Cl-6 alkylf di al(byl am no, amno-C _3

calkyl, Cl -3 al kyf# NG éy cl-3

di al kyl am no-Cl_3 aldeyl or X°1.6 al kyl optionally

substituted with one or t substituents

whndmpendent ly selected fromthe group consisting of

sl 5
A g R g s
mﬁﬁ%‘i’ln iandNRR(ll) R and Rs taken together are
R‘m{d@lam n |s an |nteger fromO to 2; and, hydrates,
(.ﬁol gat es, ag Ei@d acid addition salts t her eof
pm fhe geopp emeisting e hydrogen: Ceealih Cre
acmﬂ@bbﬁ @’dbaﬂk)&,rclxa ilkaky] ©4Q ranqusw‘ t:iml@nhmmoom sulfonyl Cr

ad [ ) 8 il
PCPBASLEEE S By OLE Y AR ST
nitro and cyano, or, -

(ii) taken together are -CH=CH-CH=CH-, or

7

=




I mmunodeficieny virus inhibit HHV. 4e 1In a fourth
aspect, there is provided a process for preparing a
compound of formula I, whepgin X1 is ORS or SRS and RS
is an optionally substituted aryl, alkyl or aral kyl
noiety and R -R4, R and R8 are as defined

herei nabove, RR Rs Rl.~/ 3NO(l). Rx H

conprising the steps of: (i) coupling.a aryl conpound
of - (Hirkren kazethitraloph wileihn cadkbns o wWhich frogen attaghdddorycefiip oo pix-

or  GNWeteh he(té}))a:éiﬂatﬁ Bﬂe&%c%b Gndrikith Qb oﬁ@o%&t}élloatgﬁé i de,
an al co hal i de or ara 1%(ahaldeto

8: oddgiqu‘ﬁ‘r‘?e W Wtegff“’f“de‘/ R cpnsigtingoh e S o NEG; s
Bl\fxgm@en froﬁaltﬁe)grc(ua)comrsmmomastdmw Chenlys Oy hal@ligL 3;. st ibalkyl,
I A1
DCPIBONRS, & PSR ARG tBlen ol AEIAd, BRo LAY %%%Jag;ﬁ

yan e"to pr rresbon
nltPitfPénd(‘b‘i(@OrCN) 4 R4 HORSOL R3 / 3RI |/ 3 Rx

R isQdietted (frblodle gréupichsistif@ALydREEed CLABOURGhAaED rd}ylzﬁloalkyl

Fi b CHSa S By it DG P g e Bk g, stemino,

conpatinidmine, guivded.aitw adempound of fornula | Ila; R4 7
I%Qs s ted(frol R érmép c%x%lsgx% of'a R'% 1( M?t)a l( &y@o al%&rle@-x\éhﬁ qla]ttmﬁ‘yl

al koxycar bony
hy dP/&pE; W“%W&%‘@%Wla‘ﬁmﬁdﬂt W&ﬁl“?ﬂésul ting carboxylic

S A RNV R W——

t her emdSPqndm]ydddctai ftomthe groap asnsibénig ﬁeadkﬁ,b@\iﬁ)xg,&lkoxy, thiol,

medi ¢ n he |nvent
is pr%@gﬁ% a g%nﬁpg%]JJnha(ﬂg}cl:coréjl ng ﬁo SUF YA HT aﬁ‘geimﬁ?akyl
A | 1snd d8kpamiioOndy RZ H vvherel n X is RSO, RSS(O)"

ﬁg ggﬂ; ?hmgnam% ing P iR el R0t and saia

pyrrolyl groups are optionally substituted with one to three substitnents

mdependently selected from the group consisting of hydrogen, Cy¢ alkyl, Ci.6
haloalkyl, Cas cycloalkyl Cy¢ alkoxy, Cr¢ alkylthio, Cy. alkylsulfinyl, C ¢ sulfonyl
Cy.¢ haloalkoxy, C, 4 haloalkylthio, hydroxy, halogen, amino, alkyiamino,
dialkylamino, aminoacyl, acyl, alkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N,N-
. dialkylcarbamoyl, nitro and cyano;
R®is hydrogen, Cy¢ alkyl, or acyl;
R7 and R® (j) taken independently are selected from the group consisting of hydrogen amino, Cy.¢
.alkylamino, Cy.¢ dialkylamino, amino-Cy.3 altkyl, Cy 3 alkylamino-Cy.s alkyl, Cis
dialkylamino-Cy.; alkyl or Cy.¢ alky! optionally substituted with one or two substituents
independently selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, Cr.¢
alkylsulfinyl, C;.¢ sulfonyl, and halogen, N-morpholinyl; or, (i) R? and R® taken together are
(CHy)s-

n is an integer from O to 2; and,

hydrates, solvates, clathrates &nd acid addition salts thereof, |
in admixture with at least one pharmaceutically acceptable carrier or diluent suff'mient upon
‘administration in a single or multiple dose regimen for treating diseases mediated by human

immunodeficieny virus inhibit HIV.



and R, R2, R3, R4, R5, R6, R7 and Rs are as defined
her ei nabove, and hydrates, solvates, clathrates and
acid addition salts thereof4e WD 2004/ 085406

PCT/ EP2004/ 002736 -5 In anot her enbodi nent of the
present invention there is provided a conpound
according to formula | wherein X1 is R50, R S( 0).

RS SR R e S GGy S

vetickgh XI liEa(DR%leSRS, andRClioah Kydlonaﬂb edbstitutgdod il A or aralkyl moiety and

4 OXI e, indole, indole N oxide,
lgﬁ{ g%?rﬁep‘ %% ‘gqt%ﬁ% FEERPYE pyri mi di nyl, 5 pyrazinyl
and pyrrolyl; wherein, said al kyl and sai d cycl oal kyl
are optionally substituted with one or two
substituents i ndependently selected fromthe group
consi sting of al kyl, hxdroxy, al koxy, thiol,
- alkyl thio, halogen; a® no, aIR&Ianlno di-al kyl am no,
.- am noal kyl., all cy Kyl di al kyl am no; and,
'sai d phenyl, said n3 , sabs pyrldlnyl said
pyrim di nyl, sald Dy 1 2| apl_sai pyrrolyl groups
are optionally sdb3tiTut o8 wiNh he to three
substituents. 10 i ndepRhdent | yasel ected from the group
consi stin of C1.6 al kyl, C1.6 al kenyl, Cl-6 hal oakyl,
cqmprising e §tepsioy | | C1. 6 al koxy, C -6 al kylthi o, d_6
- al(y\begin 'a"iﬁf}lcoﬁbmﬁd%ﬂfoﬁﬁﬁlﬁlﬂa »Qﬂerénb@l alﬁxy&rbonyl or

h%bﬁ?gﬁ'ﬁﬁ@ %"&%@g@%ﬁg“%ﬁy RO ﬁzglllaallR’gﬁ/OLam ?l?qiqele or
Ry hisiea grodfeaielatest et Mt TERA¥EEAL €S,

sol.vates, clathrates and acid addition salts t ereof
16d)l(n) ]a'ﬁﬁniﬂaﬁlig lﬁa‘ﬂﬂﬂiyl'@fﬁﬁp with m&oﬁbﬁﬁ&ﬁﬁmﬂélm% ) &Eblacmg the

mﬁiﬁiﬁlén@prl?iw%ﬁgoﬁ SRR g e Sparonamenitions =

R4 is hydrogen, cgf , fluoro or ; R5 is
phenyl optioggl |y suastltuted | e tjo three
substituents | '@ ndently g2l ec e om the group
- consi sting of 1{CR SAalkyl, Cl.6 gﬁ ¢l. 6
al k

hal oal kyl , C?‘ sclOal cyl, Cl-6 Y

al kylthio, Cl.6 atkylsulfinyl, CL.6 %u|fony| Cl_6

hal oal koxy, ClI - ﬁhmaloallrylthlo hmdﬂ5 alkylanino
dlalkylanlno acyl am no, cyano, and acyl and, R7 and
RE§iihtreatipg d eprepriod of fprawdh &6t with bdse and ¢dndeu§mglﬂpn conjugate base of

Py AR A RO PP coranF oy o compound of

dbﬁﬂﬂ?ﬂ@%lnoalkyl and CI 6 aIkyI optlonally
substituted with hydroxy, alkoxy, thiol, alkylthio or
hal ogen; and R and R2 are as, defined hereinabove; and
hydrates, 25 solvates, clathratgb &hdgdcid addition
salts thereof. |In another gafkpod
i nvention gisere is—prem-ded a
formula I wherein X is OR ; Cﬂ'ethyl
ethyl, trifluoronethyl or hal ogékn;. ydr ogen or

- fluoro; Ris hydrogen, chloro, Tluoro or methyl; R5 is
phenyl optionally substituted BO'WhmP one to three
substituents |ndeoendently selected fromthe group -
Chdpayingife gkoxgearbonyl anmitril By geidia lokiasiglhyd®lyss, decarboxylating

hﬁ(@@tm 0, bggy %? ﬁﬁ:ﬁl&lsmg %ékﬂ%éi’%o nygyﬂ%il_ngne of

Yoxy, Cl1.6 haloalkylthlo hal ogen, acyyaam no,
dlaIIcyIanino acyl am no, cyano, and acyl; and, R7
and Rs are independently selected fromthe group
consi sting of hydrogen, am no, acyyaani no,

di al kyl'am no, - am noal kyl, all cyl am noal kyl and

di al kyl am noal kyl 35 and C1_6 al kyl optionally
substituted with hydroxy, alkoxy, thiol, alkylthio or
hal ogen; and RZ is as defined hereinabove;. and
hydrates, solvates, clathrates and acid addition salts




WD 2004/ 085406 PCT/ EP2004/ 002736 -6 | n anot her

enbodi nent of the present invention there is provided
a conmpound according to fogmula | wherein X1 is ORS
or SRS; RL is methyl, ethyl, trifluoronethyl or

hal ogen; R3 is hydrogen or fluoro; R4 is hydrogen,
chloro, fluoro or nethyl; R5 is phenyl substituted
with one substituent selected fromthe group
consisting of CI-6 alkyl, C-6 allcenyl, -

al 5. .qyel oal k

Igﬂ k i‘%d‘ t%‘ 6“5?1’@%/(@%??% nd aé:?[‘ @“@&F?Yﬁ%@ﬂ me‘bfa%enf
hanaIkoxy, c -6 -haloalkylthlo hal ogen, al kyl am no,

Tilbrid| enfbydligiEht 6 theAfdeh st there i€ Ydtided ARFupREN accaidthg tRE‘mﬁmh I,
R8 are independently selected fromthe group

consi sting of hydrogen, Ianlno Rfkylanlno

di al kyl am no, am ng al kyllanvpbal kyl and

di al kyl am noal kyl and aI»;I pptional ly

substituted with h}gl thidP, alkylthio or
hal ogen; and R2 is *as d Nr eif@above; and '
hydrates, 10 sol vat es, ®at bratgs and acid addition’

R T Ty I e o e

adRRE, R, |R4V\R@ REIRT and RY Sre @R%eled BRSinatidhe, lafd BRI, solvates,
tri Iuo onﬁthyl or halogen; R3 is hydrogen or
, d@%ﬁ%?éndﬁﬁdwgmﬁ?d Bdseolchl oro, fluoro or nethyl; RS
is 2,5-disubstituted phenyl 15 which substituents are
independently sel ected fromthe group consisting of
Cl-6 alkyl, C-6 alkenyl, C-6 haloal kyl, C3-8
cycl oal kyl, Cl1.6 al koxy, Cl -6 alkylthio, CA
al kYl SUXWYlI, Cl-6 sulfonyl, Cl.6 hal oal koxy, Cl-6
hal oal kyl t hi o, hal ogen, al kyl am no, di al kyl am no,
acyl am no, cyano, and acyl; and, R7 and Rs are
i ndependent |y sel ect ed from the group consi sting of
hydr ogen, am no, al kyl am no, dial kyl am no, am noal kyl ,
al kyl am noal kyl ‘and di al kyl am noal I cyl 20 and Cl1.6
al kyl optionally substituted with hydroxy, al koxy,
thiol, alkylthio or halogen; and R2 is as defined
her ei nabove; and hydrates, solvates, clathrates and
acid addition salts thereof. In another enbodi ment of
the present invention there is provided a conpound
according to formula |I wherein Xl is ORS or SRS; Rl
is methyl, ethyl, trifluoromethyl or halogen; R3 is
25 hydrogen or fluoro; R4 is hydrogen, chloro, fluoro
or nethyl; RS is 3,5-disubstituted phenyl which
substituents are independently selected fromthe group
consisting of C1.6 alkyl, C1.6 alkenyl, 01.6
hal oal kyl , C3.8 cycloalkyl, Cl.6 al koxy, Cl.6
al kylthio, Cl.6 al kylsuhSnyl, Cl-6 sulfonyl, Cl.6
hal oal koxy, 01.6 hanaIkyIthio, hal ogen, arkylanino,
di al kyl am no, acylam no, cyano, and acyl; and, R7 and
R8 are independently selected fromthe group
consi sting of 30 hydrogen, am no, alkylam no,
di al kyl am no, amino al kyl, al kyl am noal kyl and
di al kyl am noal kyl and C1,6 al kyl optionally
substituted with hydroxy, al koxy, thiol, alkylthio or
hal ogen; and R2 is as defined herei nabove; and
hydrates, solvates, clathrates and acid addition salts
thereof. In another enbodi nent of the present
invention there is provided a conmpound according to
35 formula | wherein X1 is ORS or SRS; Rl is nethyl,
ethyl, trifluoronethyl or hal ogen; R3 is hydrogen or
fluoro; R4 is hydrogen, chloro, fluoro or nethyl; R5
is 2,4-disubstituted phenyl which substituents are
i ndependently sel ected fromthe group consisting of
Cl.6 alkyl, C1.6 alkenyl, Cl -6 haloal kyl, C3-8
cycloal cyl, Cl.6 alkoxy, Cl.6 alkylthio, Ci{
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sul fonyl, C1.6 hal oal koxy, Cl.6 haloallcyltbio,
hal ogen, al kyl am no, di al kyl am no, acyl anmi no, cyan,
and acyl; and, R7 and R5 are independently sel ected

WQ?Q‘WP%%@S group consisting of hydrogen, ani n@ECT/EP2004/002736

al kyI anmino, dial kyl am no, ami néal kyl, al kyl ami noal kyl
opti onal |

[ aI lL.am ngal kyl and Cl1.6 al kyI
BRefe bt Wﬂ;ﬂ"e%ﬂ%‘a@gﬁwmvcﬂed aam@quﬂ%mmmg t
faatuilg Bﬁhcratﬁd{I RZR05 REs(@%, RPEf, e (0) cH2 or
I[}%g{g% ; 1 Idvat e cl at hr.at es and acl d“dl t| on’ s
15 Selqoppd f1om thie BTOMMEPBIF RS L 2kyL. kq%@aﬂaa exepalkyl, phenyl naphthyl

pynmﬂmsrl, ppititdMoeids, Sndalepitiddle N—@uafe@ %iﬁﬁ&%% ql%.gﬁﬁﬁéijéﬁdE Byrimidiny],

P! B R bt gt 0T Red g lonrlas ofyenlh g ted wit

| dnleloo’mm subMitiiests h;ddpemgmﬁysﬂédtmrmqm ﬂ'hlelgﬂ:ﬁ.l cilsis Jﬂéhqu Bodroxy,

Phabdneioh IR T

lalwllo al@l sa8d pleiniesaid nap]@hylﬁsahbﬂyﬁdinw kmd @mﬁdmyl said

ﬁ?/a%{“?‘?{&ﬁ%% d pfitotL PR ooy Aol ot e g

@@FWI selepted ff*’m ﬂmp cahsistiyg aﬁﬁ‘lraelkyﬂ iCak KdrglyOpphaloalkyl, sy
@9,
i ndepen erﬁl%kl0 P?C‘y ¥I]§ﬂﬁ 3? 8&@7 Sratrlpalspxs. Cus
balpalikpihim bal

OgH ﬂ@’lﬂlﬂmksﬁﬂ@ﬁfﬂmﬂo dcsé#-tklgnb,anylrand cyano; and, R}, R% R% R4,

.mfl'{’rbﬁ@ RR ¥ as @deayd ﬁéﬂnﬁ‘d%@{ré( ¥ i @ il‘%al alﬁx Iac1§ cgdmon

§I 15 al kyl optionally substitute
s thlol al kyl t bi o or hal ogen; andR2|s as

defi ned her ei nabove and hydrates, solvates,

cla r at.es, and id:-addition saltsthereof I n anot her
ﬁﬁf%‘i@%@ ?‘ﬁﬁ ¢ WPSURYention Bere a0 vidrdracomeormd gedortting to

. fc&nnhﬂm&uﬁdl cic ORI WRS RP is huptfebaeh ar Huddbar'ed Byadthed, %hl%sﬂuoro or

meEhng gsg@lﬁélgﬁ QEC’L];C\IF;%WQSU hde ndent *l ee%%;ﬁ%ftg mfé;rp%gdcnﬂy selected
ﬁainkm’gtbup Ghsigingaf 3] digl, clgau(&lyq:,ml Eﬂbm{}}l CJQ‘Cﬁ@OM @%Y alkoxy,

Crayit £ i B MM oriilsoomGrdpionts Mg psiogen,

-aliylppingrdizlylawing) akylhlamnﬂlyaﬂoa aideegle yid, Rhidd RS a&iﬂd@yﬂﬁ@dy selected
- &Ba tﬁégr&’&b%ﬁﬁ&ﬁlg \;lerc}é&[ y%}ky'??rmglR?dé RB aimoalbsl,

defi ned "herein
aliylampinpalkd gnd dialkdewinoallid iand G aligl ommﬁ@rsamummltmdmy

aIRBG AR, aggﬁtg[glm of.n4 Be ion, ther
provi ded a cor?‘pou aagcgr%ﬁ %Q&dforrm%f’remlab?/\ﬁ’e grhﬁ‘i%es
sqluategyedsthredes and agidgddgifion %lthIBOﬁ rifluoronethyl or

hal ogen; RZ and R are independently hydrogen, chloro,

quoro nethyl or ‘ethyl; R3 is hydrogen or'fluoro; RS
Injagotfen embp@Eentof Simpreseit giention dhersis sxqudgd @tompdnydt according to

foﬁﬁtﬁl@ﬁ%ﬁé&m }@Yscd)mr lKwP; r* RSN ldeél?ﬁ FH@ 11 'R3is

O)gl UI n I'ne,

xi de, i ndol e,
h}gﬁqg%?qqﬁl@rq\@o;g,ha@o% o;]ﬂqarg,, fﬁyro orgReattevki Ryyd plg oBifonalty substitnted
wi&ydhfe@ab ke swbhsEifveth indShdbna Kaldcred BbnS@i Qroﬁéf EdrSRfiodr AL B.kyl Cig

1R oD} CEemebe e Floaliomha grboie dhspRTE Cre

e su}fbﬂWIthaldﬂm C@lh!albﬁlkylﬂnd Inalegan, alRY 1M, mlﬂ(ylﬁﬂh@ggﬁammo

S35

R R T S L R

hydmg@h ot Hiplamisa idthlylamiti, Bmino Lﬂkﬁaa:ﬁmaamﬁ B dialkPbsbinoalky

B S e A Ol U005 SR T, e

as rd%t@é Gerdinphdve; aB&hyhiiesctobaichss datrhieeargrodpddidasiast thegof,

of Cl-6 alkyl, Cl.6 alkenyl, -Cl-6 haloal kyl, C3;8 -

cycl oal kyl, Cl-6 "al koxy, Cl 6 al kylthio, Cl1.6

al kyl sul finyl, Cl-6 sulfonyl, Cl-6.hal oal koxy c - 6
~ hal oal kyl thio, “hal ogen, - al kyI am no, .

di al.kyl amino; -acyl am no, acyl and cyano; R7 is

- hydrogen, nethyl or et hyl: RB is selected fromthe
. group consi sti.ng of _hydrogen, anino,  al kyl ani no,



10

- 15

- 20

25

30

salts thereof 5 In another embodi ment of the present
invention there is provided a conmpound according to
formula | wherein X is ORS; R is nethyl, ethyl,

WQ 30049838 0net hyl or hal ogen; R2 and R4 are PCT/EP2004/002736

|ndependently hydr ogen, chl oro®-fluoro, methyl or
et hy I.S hydrogen or fluoro; R5.is phenyl

Iy em%tter F@P@éﬂnwtpﬁthé ﬁf@sesla@g%w% thete is progidedal cormsimd tsording to

O vﬂ:iéfb'ixh xt isriiﬁRsQi‘ SEL RG 1sa£ etr@i u@aﬁr&ﬁau}l or fdiodn; R? is
hal oal | cIoaIk -6 "al kox
by RET4 DB "’“-Od1 ‘I%R%FPS‘&HI‘?‘? ﬁ}‘Pm CEFﬂeélyé &% ﬁ%ﬂwyl sehstiggteq(vith one

smahmaﬂlﬂgawed @bm&ﬁgacb@abifsyduﬁgmﬁcl Ghﬁsl.ypgl? atkédyk Y, aRAIBMIyL, Csg

. Cﬁ';}gqﬂgﬂ @fgp Fﬁi@& ?f“ﬁ@%ﬂ% o, G- C%‘fa&ﬁiﬂ gzé:nﬁ §ﬂ£c@§ll;gff é%ﬁ#aﬁ%%ar Cre

halosikgthin haloges hlklnngo afialkydr@geytaman] dsv@mo ahdAey R R and R are

d alnhéﬁg %8%$m oaI k Iceismén%?ﬁ{y“fjpgal %ﬂﬂﬂaq%dmo dialkylamino,

amuioslkylt dnnmoﬂhylhydi ?alky],am:oﬂbyd)and i ksl oghdﬁ)ﬂl}t éﬂéamtﬁtéd with
hg%%f%? ?%ﬂxyg%q? aﬂt%ﬁe: Zoﬁ ‘%b%‘%oa[nn an o%s d%bm’él 63 a“élglydlates '

seliagespeletbustes andacihaddiion s4letlerdof provi ded a conpound

~according to fornmula | wherein XI is ORS; Rl is

met hyl, ethyl, trifluoronmethyl or hal ogen; R2 and Rd

- Tnpgnether erohodisprné f thy pseal inepation thede ds provifid rorompowrst dvydrding to
B f&{nulaqtvs}ﬁ)é}em }@313 bils BY ﬂ-[SOﬁEiQ 11‘8{11?;1 ta{hyp élg%%gn 1 gljr}]ﬁp% n; R? is

substi t ut ed w th one Substituént”de
hydregen or BrapsR i ip bydestfgev} ahloere Anore prmethylcR’ & 2s1-ubstitpied phenyl

vﬁ[ch sutﬁﬁi!ﬁ@xﬁyhm u@p&d&ﬂ Isﬁ@dtéﬁ)ﬂo_m &k gﬁmg @{i&?slhﬁé{ {%‘7(31 g aﬂ:@l Cras

t hi o and

ot iy OB e oAb R 61 e SRR o Al Cr
sigfor PCP&ﬁ&iaﬁ(bkﬁ @2@&1&%&%&%@&%{1@ i, méh@fﬁd'i‘& acylamino,

di a poal | cy al kyl am noal | cyl
PGP wiwﬁﬁswp@h SR adeyenisndy RJocte i By Consistng of
hfdibeh, dnitd dﬂ@daidh&&dlkﬂ&%noéﬂdﬁﬂ@’amyl tah@mmm@myyéﬁdm@:ﬂummmum

ot ok PR PGP 1 . K51 S Ui gy wid R i

- ad definqarlesdmibove) weiydates tsbivates, thathpdravdnd asld adcﬁ@dmwﬂﬁcreof

according to formula | wherein X1 is ORS; RI. is

hal ogen, nmethyl or ethyl; R2 and R4 are independently

Invabtbegembodinent of thdﬂr@mtdnvemh]ydre Brprmdeyila coﬂ@otﬂﬂdcdﬁ?dmg to
' t ut ed 3.

fc%'ﬁ 'f% . 155 ‘%ISSC}?*TIPI]E %[th u%rﬁ é\fﬁ Oﬁ'élal%]gen R’ is

St I tuent S e rom
hsrémwg enfluosyd¥iés hydrogen, altlkspl fluonel oﬁmc-‘;tByIBRIS ik élﬁehmbm;tutgd phenyl

B a1 OB o A DK s B R £ e

; aﬂfwy]a Rot rrioaliehiiod FYeiqatkyb Cig iﬂléoxm Cseplitylthioy Ent dligisuifingt, €1
r@Vi aﬁﬂﬁfﬁﬁ %ik?l %Jn . fkh
Sdﬂ%nﬁ h%ﬁ‘é!uﬁl@xyﬁ@ net hy met h F&Qt r uof one &ry © )

csm @@%Wﬁ’l Rad, & @ndR a%md%ndeﬁ sriasted ftomythp grop g@qlsnng of
hyaftoen, Qmufd b!&&lgmllﬁe&mﬁharﬁlﬁo ahial R%lk?ﬁm%ﬂ@%ﬁ dMikylaminoalkyl

| uoro; dlsubstltuted

oo 1 PO B ey e L ISl e eloggmiong K- I

asiieRsddHeteR@b&fe; afdhylra@d, k¥hatesChialiratdslhgiydid aﬂﬁon salts thereof.
hal oal kyl, G s cycl oal kyl, Cl.6 al koxy, Cl -
al kylthio, Cl1.6 alkylsulflnyl c - 65u|fony| Cl-6

Tnhabthalekdudimefd of Gm hpedsex dveytoh ties i ishadvoren coﬁbdﬁﬁ&ﬁ @éﬂoflﬁhg to

- 35

L R S T T

B hydmgbuy br ﬂJ:rorce tRﬁ ¥ hydﬂagen, sﬂoxs ilvent tﬁdnétlﬁ;@;l‘ﬂstlh 2 4glisabgituted phenyl

n am no, .
WAL 0 R B P Bt o P! Gl Cus
alkhingl, E.‘yd Iainaﬁ{yalagy bycwaﬁtyICCuGallaixk yﬂll 5&myltMBﬁdZJMlcylsu1ﬁnyl Cis

.substit ut ed wi th hydroxy,
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~al koxy, thiol, alkylthio or hal ogen; and, hydrates,

sol vates, clathrates and acid addition salts 5
thereof. In another enbodi nent of the present

WO YA there i s provi ded a conpound accor dPEHERH04/002736

fornula | wherein X1is ORS; R7"is met hyl, ethyl,

AR I e L A,

aytuivy hnd 4391; s, RY shdderre mﬂepéﬁdéﬁﬂpsele&sd F®mAh® prblp consisting of

substl i ch subst ts are
19 it fEy BRRE il R Pt b 1 Bronph apg i ylarminoali
dﬂé‘ COWW,I optycaaldy S‘ﬁéﬁtﬁeﬁb"k@ hydré3d, ﬂm}dymidl allBhid or halogen; and R? is

SRR nbhancrt: fig RS, K ases, ol KR Ya oot sl eppor

or ethyI Rs is selected fromthe group consi sting of

an1noa?%(#mnaﬁb9@a noa#%%hﬁ Hﬁ“ﬂf%V%@ﬂ?%ﬁpﬁ%ﬁ?%ﬁFmﬁmgm

f@zmladlwkeream Kyis Qﬂotor SRAR! is mnﬂgétatuymmeﬂhommahﬁmmmn R*is
I en
h?hljﬁge?fyor ﬂhgﬂof)%‘ilﬁﬁ&d&’gééhmh? IIS) rﬂugl% 3(] (&) lly foTe S % %g.w{lll%e meg,fpﬁényl

Sol vat es rate

which gebstieRts eﬁ%@&p«r@mﬂmﬂe@tﬁbﬁm és@rmupu coussiing oA CE iyl Cy

| -alk%n)@r@ 'hgl%g-% agﬂgqugﬁmﬁg%zs%&a&r& %‘}%’18%%&4 16

silfeat ﬁdelﬁ%%&é’m G i, b h@mee;aékylmlu@mlkmm cybamino,

cPAnbYnd o833, ’NAld RY aRlifiePAHLRGIR)
% aﬁst i tuted yhé”%ﬁq ﬂ% mﬁ?t%&%%ggtgﬁu cons1stm;f{ of hydrogen,

awwae Py daliodamaine.agimontin, eldagingalsylaan diallamgucetioy] and Cog
aﬂﬂ@ﬁeﬁhﬂy@mﬂﬂted@ithﬁlyd@ WlkoRy) thiltla1Ry1idd Qalatoyln: aﬂﬂ@us as

ogen or e drates
et Brbao iy R B sl R RE
thereof. In another enbodi nent of the present
Illbqg‘l% Q}é Qq% : h%&ﬁfé‘;e&rﬁsre%vﬁ\gegg%ea Crg%p?'gwg ‘?‘Fga? q%%rpgl ngaﬁcts'gcr)dmg o
formista [T mdxcnam@(lhgl ORDor SR Rigan ;R B2 mﬁedaént@r #lected from the group

N cé:{?ﬁ&g&%g&hgéﬁhaédﬁ%g?}ﬁ& ygrcgéh f (’3333 cgclgéﬂcyl ¢ alkoxy, Cy.g

alfylthith €15 dliyledfiphahy bulfunils 6, shabmflioky) €ht Balaaleylthio, halogen, amino,

ARSIty LA FA T Q8 IR0 B SRISIT I8, s 1 o

Reare %%ﬁﬁlagd hereiniabgves s kydrates] s@vadgskththriates andokidbaddition salts thereof,

al kyl sul fI nyl, Cl1_6 sulfonyl, Cl_6 hal oal koxy, Cl_6
hal oal k th|o halogen alkylan1no 30 di al' kyl ami no,
Ingpothersaipodimsy @eaﬁ@e)aewen@mihqre tswmdedmbmgomamgmg to

foRBARY Wh& Em@il W@Bﬁ Rs islieth echﬁz‘f cfé-ﬂ%ﬁl Ia?hﬂé;ééﬂﬁiz and R? are
onsj st I n e am no
E?Pﬁ? en,é:ﬁ] glpkryq mﬁthﬂpk wlﬂ cil@gena)ﬁ fuoro; R is selected -

' fr@ih ﬂiekg‘x‘d; f&bﬁhﬁb’ﬁh Mfa]l%ﬂdlaﬁilkﬁ &ckodlicyD Bﬁéx@f‘ %ﬂﬁfbyl )Wndmyl %mdmc

St.i tg%%y%ﬁ E%drox al kox thio
Wéﬁ Gyade TS guimole guinglie ! -@d&tm%wlmwl pd
pyadti thbeltﬁ 34idl sikyllan@ k20 Eyclo%ﬁcyl de aﬁtﬁhﬂlﬁf suBEQ e YRR bneQ: two

I's proyided a com

suboeRly SR EBonghally S Bl AR o S Rlesing o sk TR eTkoxy, G,

_ almﬁwhalo@nmﬂmo hnqﬂrainumf mmmylmmommzh@dm@mylﬂn@mm Bﬂd
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ORI DIAOASD e 080 LLAOCLE N O

angd @ﬁd POBBAGBPCTE Eﬁmﬂuy OBATRE Wit Bnecko $1ubes $ub kﬂtﬁeﬁti independently

soBRER KL S RS HEEL Sl BREREEE B g Sy, .

all@w,ﬂl s alkyltigo.qlk atkylsulfigg, ¢ @1 sCYEIYRIC,. eyﬂoalmyﬁcmlamkmm

\<:

b | € ha%%o en. mgkwn'1MK*&&$ﬁ% M§Egd%§ ?2@ a%%qﬁ%Wﬁﬁwjmﬁhﬂ

Ry wlﬁﬁteé éfﬁm the graep esmsisting o bxgievgenm lllakyjbca diatkglamino,

di al kyl am no,. am noal kyl, al I cyl am noal kyl "and di al
‘'cyl ami noal kyl 5 and Cl1-6 al kyl optionally substituted
Wi th hydroxy alkoxy, thiol, al kylthio or hal ogen;
.and; L o - o



'hydrates sol vates, clathrates and acid addition salts

thereof. In another enbodi nent of - the present
i nvention there is provided a conmpound according to

- WG WPHPR5406) wherein XI is OR5; R . is halogen, R@WDOWﬂSG

- 10

15

-conS|st|ng y rogen, am no,

ethyl; RZ and R4 are independeﬁ%ly 10 hal ogen, chloro,

Moro, methyl or_ethyl; R3 and R7 are hydrogen; R5 is a

auigoadfiys aby ammﬂﬂJécaL Rlaliylagainoaliii azh Gutlkylioptientis sabstguted with
t .

P T S e N e e i koA i e

Rl thereply dr ogen, nethyl or ethyl and hydrates,

solvates, clathrates and acid addition salts thereof.

15 In another enbodi ment of . the present invention

- IpAeotieriembatient GE e FreSTLIYERIOn Mheamis @FVied & COmROUAY, pogonding to

fdﬁﬁﬂﬂ Whelrein %3 isTARFOR Dis nfefilyD by, E{fﬁﬁﬁmﬂih ﬂalﬁlﬁen @aﬁc’ﬁR‘ are
%g getﬁy or ethyl %Bﬁ IS, C -
1&@?@? il e, gty Bugtioyretioh af SR s s@%%or o qRia phenyl

. subdtitdtedR$ith dne Ws@u&ﬂt&élect@ﬁd‘ﬂl e g{dhp %Bﬁkﬁﬁﬁﬁg ot atdyirent alkenyl Crg

el R SE B oA Grsaleio s G E g RBoRSh s

tadiatkyky, Cgt ]nﬂd:alky%ﬂlhlef Hallbdgem rm@mthrﬁp ﬂlah@laﬁﬁﬁﬂ amJBZao@P dyaRd and acyl
en ro cni.oro oro, ne 0]

sgfyﬁﬂent gﬁg ﬂ%e&r %l % Ie&ﬁn BOJ'.saeIerﬁf%d qrgn e group cons1 g 0

hﬁhﬁ@hsmmmunﬂﬂﬂammmﬁhﬂwhmmmaamhmﬂkﬂuﬂﬁﬁ&nﬁbﬂkﬂanddmmwhnmmdkﬂ

Pﬁﬂg Sfﬁoné[yc' 521{3%% cfjw{th Ry@t De. Bt Ou ?O 4ﬂ§t o or galogen and,

l‘c'sitate@,abkyﬂes, CEllnﬁesah&@o@addfﬂonealaltkgrbdfhl o 0-6 25
al kyl sulfinyl, C -6 sulfonyl, Cl -6 hal oal koxy, Cl1.6

_hal oal kyl t hi o, hal ogen, alkylanlno di al kyl am no,
Tn pinailess egnbodmsm nbtheprgseat ipvensigh theietisiprovided’y cangpobmdiacogrding to

Bk wﬂé&en?khié |OR5F1@1 il Sheth§ELAH! £ ﬁll E{o nﬁ;f‘& HHOQMD R? and R? are

| meamelymtb{rhm@genaﬁhlmaﬂu@w methy] gayethshs R?(b?dlmdcqzbn errftoro; R’ is phenyl

20

25

30
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sHbsglddl iR e %ﬂsﬁtﬁéﬂt @élgztc@ ﬁcﬁl 1?1[3 E%‘u 9&5&3&% ogen, eyano, C1 s alkyl,

substltuted W t h ﬁi ro§&§_ koxy, thio ;.
Gra Psesh Coapeploalyl Cas oA él%a@lkgxy, & a@lhflﬁrece@dﬁx@lhad@ql@xy, R'is
}@ai@géd ﬂ&hﬁ&lr‘é&lyﬁ R sheeaed frorth heFRRREAsiSRP @phyaﬁjgén, Qfnino,

_ag@@g%%f Invggﬁﬁpgbhi&ﬂgwgwﬁﬁQ$V|ded a Coqﬁgﬁandcaadkﬂ

opRétaly subgrithgd with hydrb;@omw {n30], a0y1thial o Eﬂﬁgcn%da]ﬁﬁra%, solvates,

He BRI

di substi tuted phenyl” which substltuents are

BRSBTSt LS R0 T BRSPSt Sl

fmm;al I wiGkeilsXhis KRR is BBogn.opathyd at 9thy1 K2ar@ R atecadejgstldently

il S e, B UL e 0L v

oge mbs:ttmh@i@tcd frgmghe grm}mrmgs;mg of rilngen, Glaky Camilig and Crs

| hgf Q.Hil}’%ng%zﬁga e qﬁét%ﬁ & t@l&%{%&%{%ﬂs%ﬁﬁﬁs aﬂ‘&brates and acid

3@@%@&3&#@$@@°ﬂmtl1 hydr oxy, -al koxy, thiol, aIkyIth|o or
‘hal ogen; and, 5 hydrates, solvates, clathrates and '
acid addition.salts thereof. |n another enbodi mnent of
Iy ppothsy emtadimanhofdba pretent inepton thers AvRP e arorwAlpeprding to
fGERRITHHRRIN R is OR’; R is methyl, ethyl, triffuoromethyl or halogen; R? and R are

| independently hydrogen, chloro, fluoro, methyl or ethyl; R*is hydrogen or fluoro; R® is 2,5-

disubstituted phenyl which substituents ére independently selected from the group consisting of

- Cs alkyl, Cy6 alkenyl, Cy ¢ haloalkyl, Ca cycloalkyl, Cys alkoxy, Cy alkylthio, Cy.6

alkylsulfinyl, Cy.¢ sulfonyl, Cis haloa_lkoxy, Cy.¢ haloalkylthio, halogen, alkylamino,



formula | wherein X is OR5; R  is hal ogen, nethyl or

ethyl; R2 and R4 are independently hal ogen, chloro,

f1 uor o nmet hyl or ethyl; R3 and R are hydrogen; R5 is
WO248MIS ubst i t ut ed phenyl 10 whi ch substi t ueREHEBI0B4002736

i ndependently sel ect ed fromthé& group consi sting of
and, R8

ano Ccl4 | k and 6 hal oal kyl ;
|§kﬁ%§80gen ﬁ%tﬂ@?’%@ ﬁ%ﬁyﬁhﬁﬁﬁ R\isihyeresen. mesh ar eyl R is
seleetf:dh Fraindlss graupcoaditidg afitidtdgen asld, slic mgithg cg’;au?}rllghmo aminoatkyl,
s ntion there is
aﬁ:OVlg&ﬂsggﬁghﬁgﬁﬁﬁgé@@%'%ﬁ%@aﬁ@qu@ﬂ srRsHtted Wilhdydony,
OXy s‘hleiRSkyleho prshalvetrh whd, hedriyd, soltvdtesf diabraeeeidWald Qfiton salts
5 thadggen; R2 and R4 are independently hydrogen,

chloro, fluoro, nethyl or ethyl; R3 is hydrogen or
fluoro; R5 is 2,6- disubstituted phenyl which

I% %&%%eg %rlﬁﬁtg&g?n@ bkl %g&sﬁﬁﬂge%@tﬁn Sag% ﬁrg g J:‘r@%?eztm acgorf?mg to
"%all Wprein 3 9Rcype |1.‘b@p1£y1|, ethyd] tnﬂuabinethyl or Gdlegen; R* and R* are

%{@H&dmg%d%&cmﬁg ﬂﬁgﬁﬁﬁ’% Eﬁ:{d?{oi%g 52 mlﬂgpﬁoﬁ% is 2,5-
10 d’fngHFuéq Flgr WEis sthﬁqttH@é%afp md@pamﬂnmbcad)ﬂom the group consisting of
. bEoR aIT, ; 2], €S alA0ESN el BRERYE, 6?5153?%@ ﬁﬁo%ﬁm alkeylthio

Igﬁjﬁe te fro the group ConSIStIEE
BXY’ i B IRdrPEem methylorietsl y|s¢1ecta1 ﬂ(gdl therigroma bnglsting of

b S o
.t g Yﬂgﬁ@ﬁ ?%@VEXé@mmkﬁmﬂhﬂhﬁ@sumhdogmiﬂML

15 hylddid st Alldtirates HAkeAhddian st aBRLher enbodi ment of
-~ the present invention there is provided a conpound

' according to forrmula I wherein Xl is OR5; Rl is
- Inrpothed embedlhnpht,ofthelpfdsm Ihﬁfﬁﬁidﬁ)ther@ﬁs pttaic@%e@mﬁ%%n&moﬁﬁg

. fo?z F kvﬂ%ﬁ 3y ﬂ%;alr&ggf l T ety lea%io]gpare ﬁépendenﬂy

roge

o ha&ﬂgemwblorq, ﬂtl@' o, Imﬁmw ethytij RYend RESfelhytﬂ&ﬁgHIﬁRaﬁ; 2,5~ dlsubstltuted phenyl
20 Wﬁlm&@%%&t%%%%@%@gﬁe%cg%&w P%’p < qgh%@% %Hogen, cyano, Cyg4
%@MIWWIC@%R h}l)hbgc;&l metil, oﬁetajrllﬁﬁ&hydx&s Eolvates, clathrates

angh&uh@fﬁéhsd%ngag% 6 hal oal koxy; R7 is hydrogen, nethyl
or ethyl; R8 is selected fromthe group consisting of

hydrogen, amino, alkylam no, dlalkylan1no

- Tn &5t 8hnb&ditent of kY F@@nﬂﬁ%ﬂﬁ}ﬂh gﬁf@ g:' %g c?o@pﬁo agg ding to
- R L A e
indepdnventyhydobe, klahShof) eaagi & RAgdins isqxﬁ,dl%géz} & rg@m%f §9%35.

- . odi ment the prese nve
- dls{"ﬁsé’:“g P@*’B’E 8’5}‘1 ﬁé 5%‘“%%6 mﬁiapeaé@élv mlwgedtﬁpm!ﬂlomp aoﬂsmtwg of
CoyleyleCry azslaenﬂscmaoalﬁid Cs JEB{? ylg (R2
al %ﬁRﬁ r nd Ee %hﬁé halo en oro uor'o;s
- et Gl L e e iy beloseiipdating,
30 _dxaﬂwmcs aioEbadyl) tedo pineatyl sumﬂn?éilf)zk/’ 0854en, methyl or ethyl; R? is
: ngg%/ %Q%%ﬁOé%gs éﬁ_&p substituents are
I ndepen g AR P TpiEo. liylamine Alslkzlaring, eminpalkyl,
alkyiamigelisyl ausvénaucylaﬁnoalkg aaﬂlcykamdp@m@y ialeaakd i nfcky,
ﬂk&%ﬁgggesliﬁ% Hﬂ%%ﬁn%dlﬁgn§%1 ‘ﬁgﬂ| H%ﬁmgﬁﬁﬁgd?ﬁ%W@Uﬁﬁs
thewof.n anot her enbodi nent of the present invention there
is provided a conpound according to fornula | wherein

35
o XL is ORS, R is halogen, nethyl or ethyl; R2 and R4
- In agpiger emhodimsaiar thoypreserd fyigatinn thirk Bipogvidetl a compoue blytdigito

A mﬁlﬁ ket a
oY it 28 BORY et A B8 i B g s B
md?PﬁBf?B prereey cllercedeas, rﬂq»torhor ﬁéylgRoabydwg&B osfhiang Rits 3,5
halogen - |




cyano, Cl1.6 al kyl and Cl4 hal oal kyl , C3_8 cycl oal kyl ,
Cl-6 al koxy, C1 6 al kytthio, Cl4 al kylsulfrryl 10 CI.6
sul fonyl, Cl.6 hal oal koxy, O 6 hal oal kyl t hi o,
W‘hﬁ]%@ﬁ"r% al kyl ami no, di al kyl anmi no, ami noacyl , PCWBW@‘,WOZT%
and acyl ; and, Rs is-hydrogenlOmet hyl or et hyI and
clathrates and acid addition

(E % rate sol vat es
%/H @?%@%WM?W%W%@E@H%@P%W sefefote droprtbsgodp cons1st{ng of
hamgemtcym CM@I IGig E’Ik&i&'l ‘t‘? Rl mﬁ%@ﬁgﬂaﬁ%‘i éf'ﬁ 8ot ol 2anyaimio

are

ﬂ%@@%ﬂﬁg rl‘l;)gy%?g& Oh%}(lﬁryR is gederted5iqnsthe gnoup consisting of
Moganadnhm ﬂuﬁaﬁmbm lﬁﬁh@faﬁﬂ{a\ﬁ lkyB &ﬁﬁﬁé ffdfey
5 F l%ﬁny st n%_ éﬂyrl dj a% ri gil he ﬁ(gﬂgg laminoalkyl
Aot B bRt JE:Y ‘?ﬂYr oxygthichoilliyifhionr balogde;, and, |
hmghatemsdlmw clafhyai@zind yéid aiiﬂndﬁ)éﬁlfsﬁzh&lwf and R, R2, R7
and Rs are as defined herei nabove; and hydr at es,

sol vat'es; (_:I athrates.-and acid addition salts thereof.
Ipgnather embediresnt eftho gicsenninvatiot therdis poouakd i Ebfﬁﬁhh@d&cordmg to

d Ji |
R e gt R RPN B St et b bitytnny
10 hrigeyy, phlorRgfiow), meiky! arethyhRSRE] R Rire famiogaz 1faﬁ1 i9 mg 5valstubstihﬁ€d phenyt
orma Se en
e e o2 BB R R Rt ano, e
aligyd dAnpbr.s hrgtoatiprly aRé« Rarl%hseﬁsogdmmmm oPGhfi endhydediay@ivarhdiathrates

anly A PddB%ion S Yi@lLe, clathrates and acid addition salts
thereof. I n another enbodi nent there is provided a

conpound according to fornmula | wherein X1 is WO or

15 InRSS&ex@n@ﬂﬂneﬁ’@oﬁﬂl O nt;nnm %ﬁg&&d@o&%o&nﬁ%&o?&g to

atta form afused
fo ]1}93? ¥ gplgﬁl & flyogn, a]ﬁmio,, b;gmo Remeisl; R isdydropgngmeifplrur el and R’

isiC§ ¢ Yol Ogedyclvalifl] OQHaloal, hﬁog%Q oPag%hggen or methyl; RS
. is optionally substltutedPeny is. as defined -
sol vates, clathrates and

aQt hef  enbodi nent  of
the present inve ded a thod for
treating an I TV 880 nNg | RV

i nfection, or trealng Al DS or A cn‘prlsmg

adm nistering to 8Y a host in need t hereof a
therapeutically effective anount of a conpound of

for Ia | WO 2004/ 085406 PCT/ EP2004/002736 -13 R4 if
'_20 In gpother embodimggt ofstheypreggnt ¢ Ovegtiog therrsis gravideXa cobpoun®R:colRg to

folhla Roherd?® X! BORNRA! RSme ov,e
i S es e g, LR eI e
& “tyﬁ’éf FEogen, ciloyonfluge,miedy! ermtedi Riénbydoden befhyore 88 st2,4-
dlsuhmnédnp]:l&nﬁ el su'ﬁstlﬁisﬁtg hlﬁiﬁlﬂie nﬁﬁﬁd&l%g/lec?t%& ]‘ié%rtﬁ ?% r%'nﬂrg c%mtmg of
i el P Tietielis eyl Lonieloaiiy CoertkomsCorilniiocCiaa

25 aJHytsglﬁnyInCnmtfoﬂymellg nﬂoakd:dymﬂmmmwmb YhaREdE g(ﬁcymlﬁmomsg
wher ei n,

i fliho, Qi B S0 THRIIAG Bist BTt oy P cneeiicgigbes siege &
selegiedl fflml ﬁlegrdw dolmgsiang offiytope, a@iﬁbpﬂ@lmﬁmﬁ%ﬂhﬂlanﬁﬁo aImnoal]qu

o ety A R Pl R0 cponty e pd oy,

atkexsh fhiol, dkisdthﬂsarlhsloa@, atel, hydealesheleia pdiaietes aichelipdiiabesits

-—h

herei nabove; and hydrates
‘acid addi ti on R 3

._.

. 30 theRRkvates, clathrates and acid

In another embodiment of the present invention there is provided é compound according to
formula I wherein X' is ORY; R' is methyl, ethyl, trifluoromethyl or halogen; R? and R* are
independently hydrogen, chloro, flucro, methyl or ethyl; R*is hydrogen or fluoro; R? is 2,4-

35 disubstituted phenyl which substitnents are independently selected from the group consisting of



addition salts thereof. I n another enbodi nent of the
present invention there is provided a nethod for

' I an HHV infection, or preventing an HV
W{)ﬁ&g@ ?‘%ﬁ RC, conpri si n§CT/EP2004/002736
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or treating AIDS or
adm ni stering to 15 a host in need thereof a

bR, CRl k1 2 R o I L B SRR S affbey, G aliyimio

formul a
wihss el Pa%lgﬂxafRfls blﬁf@geﬂcmﬂb}‘l@r etbyloRbis a&iebt&ﬁe?fdﬁyﬂhe f38p t&hsisting of

o@éiﬂ @hirlof 1&5&8 cﬂzﬁ.@jﬂﬂnﬁg ”a?uelﬁégjégﬁ} y &ﬁ’cplam}_'udr gg.ﬁ.l}:ylammoalkyl

:d;? %nd et

k! ggtionghly m‘bﬁtwte& wb - glkoxyhthidallkyttito or habggend,
Igjataics ysalVates, lclathtatkd 438 ac1@a&”d1ﬁ$ﬂ%al-[s thédofN © ~@) R / N CN
H I n anot her enbodi ment of the present invention there
is provided a nethod for treating an HV infection,

Imanqmltae eRbbdingnt anthklbMsdid frRedtoA 'iherél'é @r& Iﬁ%‘l%sacgcgrdmg to

|nn

: t
f %u§ o‘f%%l? %‘Je }sg?}gogl i g%génzﬁgé%fqr G@Y]aﬁfo @#@tR ofe iadependently

helogpo o oropfluced; fetitylrod ahyn Rihed BY fre hiroded; 1@8§a25§¢ Bstituted phenyl |
R | al Sisybeoted phenyl
Jﬁ%hm{%sngl%ﬁih )ﬂ‘e 'in r Ft8$ %om g]rg[ ggc;ﬁp%ggs?%@g] 91‘ halq@n jcgano, Cy¢

rogen,

aﬁsvbhﬂdgh@ hdnalksl'lwndm 1R5ydrsgeﬁm¢tmaf étﬂyl%ﬂ@ﬁ}drété&?hgﬂvates clathrates
IS as

aRp ogen -methyl or ethyl; and
ag wiegtﬁérsglér%ﬁ%oge and hydrat es, sol vates,

clathrates and acid .addition salts thereof: and, at
consi stin

" %Ei% degpagtat B} el O BSOS

rpglad aherging¥ dis DRFt Riiis wetbyl, sthyl; triflodremsthgler BﬁogcﬁVEq'aﬁﬁ R*are

e B8 e 8 B DB o

fusion in
disgbstituied phepyhwhicl sbetifnentsare nflependenfly edenid fomias Edo@fconsisting of

O e e Ol SR B ey e o s ng
31}53{15%%‘8’ i Grreuliouginy rq@iqagmem Crabtvalkydthiey halgpen,cillgldngad, i n
mﬁmjﬁldminheitﬁﬁéac?lo&ﬁﬁé AReAY ﬁ@éu‘rdémeg{ ﬁ%@bréggaﬁgﬂ Lor %{hyPRS

und. of rmul a | wherein
eiﬁégﬁgfr’m%% B9 copyistingipd hshagensaming, aﬂralamgmndlamzlamm fRninoalkyl,
alhy’lﬁmﬁod]kzﬂ ﬁﬂgﬁﬂkylﬁﬂ]iﬁaﬂ%ﬂ |a§@ cpl Byl gjlﬁffoﬂﬂﬂg Dbl \IVIHJ ]%érox?

option bst

RO iy Oﬁgﬁif?g@@eaﬁ YRk solftor thratesand agié additicasalis

thetecﬁﬁ ned her ei nabove, and hydrates, solvates,
clathrates and acid addition salts t hereof; and at
| east one conpound sel ected fromthe group consisting
Ingfothra qm'btthamt of ihletpmlsw iﬂVantn)ﬁhﬁdrﬁ@‘gStdiqdeﬂ REbHRhd according to

pvers transcrl tase
fofb Y CORNIA X TR et o Bt plons B and - e
independontlyi hydrogem rblowariflereo, ratititid m;naﬁ 1ﬂ@d2@b@ bﬂmtcn R 15 2,6-
(o USt va,, V] Vir enz,
dl%é%?ﬁ#%ip & 1 3{1&%\% Py dadepdenty C?%gf’d% |gﬁ%‘ﬁt°°’b“f‘snng of

hajogen, ﬁyaégsé?ms almla Ent dlkmyl Bl eycloglkpl; Gy hﬂmﬂl@l KR} dTRskyf Of s alkylthio
7 tr anscr | '
8 20 i BB BNSE B Sy erpisng o

conpri sj ng

hyfgsuapaing, aélgnlqnyme ﬂfa&i@iam@ ammiiquoﬂksdammnamm aaH difikylaminoalkyl
and Of Jm&y@oﬂnoﬂﬂ@rsﬁbﬁﬁmﬁﬁ wmﬂlydrﬁg a]lgcﬁy tﬁiol %?{Yl‘thlo or halogen and,

“hydrates, solvates, clathrates and amd addition salts thereof

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

" formnla T wherein X? is OR®; R is halogen, methyl or ethyl; R and R* are independently

| halogcn, chiloro, finoro, methyl or efhyl; R® and R” are hydrogen; R®is a 2,6-disubstituted phenyl -

I3



15 R7 and Rs are as defined herei nabove, and hydrat es,
sol vates, clathrates and acid addition salts thereof.
I'n anot her enbodi nent of the present invention there

- WQ00H85¢9%ded a nethod for inhibiting a retroBGEAEP2004/002736

15

-
| I@ﬁﬁaﬂﬁf aﬂloau_saf b1l tBE pre®NEinRinBOR thede idicbH&MM a colpo m&ﬁ&mg to

25

30

35

reverse transcriptase having -at24 east one nutation
Wth respect to the wild type virus 20 conprising
veldvh sebsitusnts atp inderendsnidit selogted &onh thergspwpotonsisting of is halogen, cyano, Cy.

alﬂﬁf ﬁﬂ%{t hﬂ@éﬂqﬂ ﬁﬁfﬁ&:& h@o&ﬁ%&%% tgyl R%gs g}vatesuclathrates

wher'el n
qnéafaql éddéi@ndéﬁﬁ th@%Pfher ei nabove, and hydr at es,
sol vates, clathrates and acid addition salts thereof.
In another enbodi ment of the present jnvention there

Qe FRBRAMERt AR TR BEFsIb Fvention therrgs BeVided s oBparnechiding to
ol T Rish KglsEUR "R‘vﬁs 'h%géht i:n@t'ﬂyl ® E:thfy'lr Raﬁﬂdw a0 1Q§Ep9ﬁt%enﬂy

re I IS | ec t st
hﬁggew fFO pER: Hy Sl 11?2". arlsiByarfs Bydé@% R’gﬁfm 5-trisubstituted
phemi ah ﬁﬁ:s@ﬁexdﬁdr&ﬂdéﬁﬂnﬂﬁlﬂ él&ftéd%oﬁiﬂthé‘ ?féhﬁ cSAsREhNEF i§ Ralogen,

a host nee f at ectlve i
FHSLes P 8 ‘gdhglé? s FOOHER e gr e 0,k allcylsnilfingl,

CRZsuHBByl &, s RIalkBoy, OR; hzﬁ&ﬂkyﬁm@liz@og@ﬁ ad@falnﬁﬁﬁ d1aj[]s:y1ammo, aminoacyl,

her ab ve an drat e sol.vat cl| at hr at es. and
CPR AR o R ROE T L S O B e LB dlagtis and acid
ad&umhmhp&egemt invention there is provi ded a

phar maceutical conposition conprising a
therapeutically effective quantity of a conpound of

1}

If enothgt embodinRat fihe pheseRbinvaRition theiels PoRZed d+dnPound accordmg to

Rl b B Ul B M D e el By i

 appptimsheTbtsedhtromgrielogd soxamgroup@ons@mnabmml pyridine N-

(et sl A R AR AT B

af# R b g‘f oAl andhagveas @ﬁ@eqjlere@ovq;@nd had@tes,wglvatemlaﬂgatewd acid

B Qirededgf | ned herei nabove, hydrates, sol vates,
clathrates and acid addition salts thereof in 5

adm xture with at | east one pharmaceutically

enbo n nvention.there is, ed
S RS T1 15 B ILS e TECHe B R G G RIOCH RSO, o
NRRE tRF tﬁhdiﬂzgkﬁlg% tﬁHat&E’ﬁ;o WRizhi tBeyaife Matlica E_fal;d fy%usel% phenyl,
StITU e an ‘
f@v‘? anplinging ﬁ%@ (HZ‘FF% i B ﬁaB%«}%‘“ ?D@#sﬁ%%&’@nﬂd
heeiRFboveaad hitRates] Sl Gdt@PEatifates bid) ackiQitib a1 Bheddoy

conmpound of formula-:lla wherein 1i HO\ R50 \ p3 3 R2
(1'la) (Hb) X4 is hydrogen, al koxycarbonyl or nitrile

Invnbfhex em)boamear thbre hn)proviﬂﬁﬂ zamm;bomd aagordiny to fbﬁimlﬂ]‘:‘whﬁém X' isR°0

o k | hal i
Olé)l?g)sduce Zﬂ %P h’(ier 0 a¥? oslrr}?ru Ih%fﬁlﬂ?r ﬁg{ﬁ%%? % %ed ‘pBenyl

dhydropsgen dihy@r))fuma:mﬁrrm Ting hmiR?eatd'I;MdrcgemlRﬂ w\h;tdlmgNB& fluoro; R® is
S 5 ANy 6 DR,

p.

tes, gqlyaies., lathraies wgiaaldc@dwgmsﬁ&sdﬁreof or rrul allb wth
base and condensi ng the

In another embodiment of the present invention there is provided a method for treating an HIV
infection, or preventing an HIV infection, or treating ATDS or ARC, comprising administering to
a host in need thereof a therapeutically effective amount of a compound of formula I

e
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Ra R50 Re R3NC R2 (Illa) conjugate base with a
pyrazi ne conpound to produce .a conpound of fornula M,
subj ecting the al koxycarbonyl or nitrile to

—and (iv
WQ&?‘EF%S‘_‘)B? basi ¢ hydrol ysis, decarboxyl ating t RET/EB2004/002736

resul ting carboxylic acid and-Agdrol ysing the

chl oropyrazine to a pyridazinone of formula | with
acetic acid and aqueous hﬁdrochhgric acid. In another
enbodi nent  of the pr@seni i nventl on_gkhere is provided
a process as descri bedy; . Peparing a conpound
of formula I wherein X& h) en, [al kox§icar bonyl or
nitrile, RSis 25 oiongllRsumstrouted aryl and the
ether is prepared by coupting aﬂfarylboronic acid and
a phenol . Ilain the presence of a CQu(ll) salt. In
WhatiRek - B RAREY, R tad BF ersan defined Bareinahove; hed Bydraes, solvates,
hantd gl RidIREES SR SheplsgCr i bed above for preparing a
conmpound of formula: wherein X4 is hydrogen, '
al koxycarbonyl or nits le, R5 is WO 2004/ 085406

RGH EHAOAHRRATS bro probly SRR is SRR b WA Atlea @, mry
Iﬁs.ether i S, reﬁﬁﬁgd by coupling an a%§5] alide and~-a ™
EHE o preventing AT VIREioRe @ tispting ASDE oy AR), eomyrising administering to

ahwt natedahbedd aﬂ[ﬁdﬂdpeﬁﬁcaﬂdﬁe“l@ffcdéﬁﬁsﬁﬁ&mﬂ i ‘A%B%b%ﬁltog ?)g]%gl? Ii r\;vélerein, X

provi.ded rocess, .as ri bed abaye

B R Gt TR RORoPSRaF B Rl R e g dipgen, duord, chloro,

mbthylxy ethylpRhiy hydvogeniot flidre; RRboptRnal BRib@hald ﬁllexgrl,t 1%]’ is hydrogen,
e

tituted | kyl ' | kyl i et
ST SN B L S o i

idition sdligtrectoby el ectron wit hdraw ng groups, an

optionally substituted alkyl halide or an optionally
substituted aral kyl halide and a phenol Ha in the
Ip pecdlean embediment bfibe pregddt inverdion theeis probided sRBtho@for trbRing an HIV

e Sk nR B B Bl S SR P Rmafniserne o

st aeditherech e thetepenticallysbidctivmampuintiofl @ camygbuhd of foythdz aneherein

IOUARPURL o . oy ALY AREL T v ot ey 4l fom
thy rewpronsistipe of hskreehanathyil endntindi R’ & spledetfemals group consisting
o@mr&ﬁmﬁﬂw,ﬁlﬁogén&aegﬁ{?i ng a conpound of

formul'a | Wwherein the acidi ydrol ysis conditions

~‘conprise a carboxylic acid and an aqueous hydrohalic

acid. I'n another enbodi neng of the present invention
there is provige 4 as_descrihgd above for
preparing a compoghtioi =Y etein the acidic

S $ cet | 20 ga) d and
aqueous hydrochl ori ax n anotNTe~oenbodi ment of
‘the present inventigp there is prdVi ded a process as
descri bed above for preparing a conpound of formula:l
wherein the acidic hydrolysis conditions conprise

' I@&%EdHeP%ESL@ﬁ]ngent SQRH ggreﬁtgﬁ%egggn @aad m%?éi’vtqﬁegsh xﬂé@cfd%%é’aﬁﬁé: an HIV

.aci d. . I n another. e I 'ment present
infrafemor Bieventes & HLY ffestond evtrestips SBMsw ARC.dewprisitee-
2@FRNRring &a HYGAR ASdMEradt § HERBLRLR ot %@igcﬁuﬁt LG Rnd of

t he %I oxyc%ﬁbo%%l conmpound |stgydro ze
formmla I wherein, X* 1s OR”, R is methyl, ethyl, triflucrome vyl or halogen; R* and R? are
Bhydrogen, fluoro, chloro, methyl or ethyl; R’ is hydrogen or fluoro; R’ is optionally substituted

_p'henyl, Ris hydrogen, n;sthyl or ethyl; 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 b:ansériptase inhibitors, non-mucleoside
reverse transcriptase inhibitors, CCRS inhibitors and vital fusion inhibitors.



.10

15

20

25

30

with base and said chl oropyrazine is hydrolyzed with
acetic acid and aqueous hydrochl oric acid. 30 The
phrase "a" or "an" entity as used herein refers to one

WO&P“W@Gof that entity; for exanple, a conp&@GAEP204/602736

refers to one or norq conpourd4 -or at Ieast one
conpound. As such, the terns "a" (o "), "one or
Tngnogher emgbpdliment of 19g glescahiaventian ths@ zmreudwm @q:tbcrﬁa@@@@pg an HIV

id¥estioh, for pREntRB hR SEV 1@&;1:161? fot Refinp M6 HADRY & ombaE ﬁ% &-1 0
he flrst definitio rovj ded in._the Summary o
R SHRBAH DIPSt FREC BreRT & PG iR LLy %#ecuwpqmoaﬁfaqf |ay=mma@md of

faimet Ivetesdin XTRaD®’, Rhimethy) uﬁ@ﬁ gerRiREdmetEe aqmoeﬁﬂ tPﬂﬁﬂk‘* are
cur an

e SR Bh ol AL Ry SO aAEE FGPE Riiaowignaly sibstiurs

p@@ﬂR@&M@ﬁgﬁCﬁeﬁWﬁ@tﬁ/yE aam‘*as as defin€)@dina®bve, and hydrates, solvates,

whi it
L N RN -
cqnhietlmfaaqmmy ienavir dretfpevir, mdumv&,uh@mﬂaﬂﬂ Népina¥ ik Canki®E Mverse

Sl lher e DB 0L LR ST, imosin
?M%*@bmg@twmav:encm[gorlsrmtb/asvinmmbmfammevnﬁmam{demavﬁdine.
al kyl groups include, but are not limted to, |ower
al kyl groups include nethyl, ethyl, propyl, i-propyl,
Innphesgmbodimest effhe preseafdnvphtioprtheye mpydxv,lded eopdmibr mhlbltmg a
BEARE RN Yke riiBdihase & [ ! e
fe se tr trase {prsBE DimB egiﬁ% EV:J hosgiﬁl? Eﬁﬁﬁier Dev,

denot es a unbranched "or branch aln oup

thergpeysrallyedfectiys amow ef aeqmppundof formyfa In%heeexm VYarRgBA R R R’ RS,
R'adn@ R o R d&ﬁ&k&ﬂ%&ﬁﬁ&% lMd BydRAL0 8 Phtes LATRL ﬁé}d Rldddition salts
1-f] uoromet hyl, 1-chloronethyl, 1-brononethyl,
tharefodomet hyl | ti fluoromethyl, trichloronethyl,
trlbronnnethyl triiodonethyl, 1- fluoroethyl,
oro i odoet h

3RSt R Mo s SO o o it

'reﬂevmﬁmeérhw&ansﬁlp&sdh@h@ af legxt byd mut@ttonbﬁﬁﬂ@@&& Ry ihe Hild type virus

2, 2..2-1r] he | kyl
cofipfioh Meipirtehe Behboein ke Bbkhot 6 ibap Sty ator Pl bt oS
couxpmtdl qfrfmg:ua Ttvehefein, &3 RI0R?, RY, m%mh RS & amlfcsll aﬁ@isQlé?lﬁed hereinabove,

n t r
ol $or BB o RS i Bl Mgk o1 1 roans &
nnnocycllc or pol ycycfic-aromatic group conprising 20

i T U
infegsiop| or rirgvdmtinglan FAN dnfdctionyror Reatiag Hﬂ:bs Ior ARQ witetein @6 host is infected

L300 OBy 5 68y o g i

commadmw@aﬂm a§9¥§§1 lieF@I thertof thhramacaély effogtive amoumt of a
coﬁPbﬂnﬁ% ?orﬁlHﬂqtv&théﬁﬁks HM'chﬁs ﬁw 5.5 Ee{]ntdsfi:la&él lﬂgﬁeg%le%mabove

Cl_6 hal oal kyl’, . ycl oaf
an@:hy%ataq RSIVaies; Jathuates Gldaﬁfl’f@;ﬂldéluplﬁ salfy thereo;ﬂ_ 6 sul fonyl,
Cl- 6 hal oal koxy, Cl-6 hal oal'kylthio, 25 hal ogen,
an1no al kyl ami_no, di al kyl ami no, am noacyl , acyl,

In g 9@9?%@?&} jof the a%ahlay?nﬂomea iKpEidrhRPRaypacentical composition

comiptinll DihkitheaEdN BEtive Hidati) 2B dozgyaﬁ@of et er oaryl

group” or "heteroaromatic"as used herein nmeans a
nmonocyclic- or polycycﬁﬁc ar dR@t i ¢ ring conprising up
to 15 carbon atonsx hy-\\ 2 8 and one or nore
het eroat ons, = 30 preftferaljl y, Y 3 heteroat ons,
_|ndependently sel ﬁr p ' gen, Yexygen, “and

sul fur. As well k Tt iGledin the art,
heteroaryl rings: have Ress ar dimti ¢ character t han
their all- carbon counter-parts. Thus, for the

pur poses of the invention, a heteroaryl group need
only have . sone degree of aromatic character. :
Illustrative exanpl.es of heteroaryl groups i ncl ude,
but are not _ : : : '




limted to, pyridinyl, pyridazinyl, pyriﬁidyl,
pyrazyl, triazinyl, pyrrolyl, pyrazolyl, imdazolyl,
2,3,)- and (1,2,4)-triazonyl, pyrazinyl,
W‘g%"g‘/ﬁﬁs&%w , tetrazolyl, furyl, thienyl, isoxzifERA004/002736
t hi azol yl, thienyl, isoxazoly1?5bxazolyl, and pyridine

oxi dg,. | I [ e [ ui.noline, _quinoline
Redth i sk o Bk B TEH LA TS the B, w60 or NS is
Tydioger, Oyt ?ﬂylm;&am&ybca.mleﬂkﬁm£@myﬁml 5 'lg,ttbissltﬂatdaﬁc?mo, halogen,
AR ST BRGR ror 6a Aot i R RS RO R RS R ans

Bew srehed/ eRaEB6 ., hylithtdapdolvated) @lactmatks)tingd adt bl Btion salts thereof in

' 0o, _al kyl ani dial kyl ani no,.
> SO SERMPL o Y G008l BT e,
‘al koxycar bonyl, carbanoyl, N-alkyl carbanoyl, N N
[ i i ndi d. 5,
R s By D07 1381 B SCL benting
cegeeynd of fummula I ,Whe@hsg 5% DRYoIGTR’ GRi'eis @t optionally snbstigsed aryl, alkyl or

2RI BoRB) I WRIT hWR? bleROSerindd hdrBhfGvd &i@%g@é?sgéfmgﬁiges the

: er ring, jncorporating one or nore ring
0 SE@% é@*ﬁ*@éﬂﬁ4W§36FWEWWT®Q@¥¥m%hHhWhﬁ@h-can optional |y
‘be substituted w th,ongsor nore, pref ly one to
‘three substitue Sel e¢t ed from hydr oXy, Ppxo, cyan,
al kyl, al koxy, 0X al kylt R :
hal oal kyl, nitro,, ar bonyl, ani al kyl am no,
~to dial kyl ani no,X3ni oa%fll . al kyl sHTo 10 .
"~ arylsul fnyl, al koxydarbonyl, carbanoyl K'N- _
al kyl car banmoyl , NN\gghal kyl car bamoyl, a é unl ess
ot herw se indicated. Exanples of  heterocyclic
sdiydmisn, Rirotyeatbonyl ot niailewittotA) ah giyl Btoti®acid bY &MY} halide, or (B)

A | 11 wLetrahydr ot hi gphepyl and the ..
of SLGBAS ARy o AGEL B SRS s
| hygisegenr(al brgmivetizg the Iugl}hj(]@oup]s?ﬁﬁil‘ﬁliﬁ trelr displaadnl meyqr@ﬁﬁlu Ez“l = Br) with
: . | -0-a AT ,.wherein a
1o o SRR SR TRANS A A 0L B, L Sl o
- fosmela Hhoxifh baspanspphdsasingithbut y1 oxy, i - butyl oxy, t - butyl oxy
di pg their
Tpusgd herei n
#s defined
hr oply | Lhi o,

, pentyl oxy, hexyloxy, heptyloxy isncl,
i somers. 20 The term"al kylthio grj
nmeans an -S-allcyl group, .whef &g
above such as ththio, eththiq _ o
i -propyl thio, n-butylthio, i-ButyNChi®, N-b@lylthio,
pentylthio including their isomer®® The term
"hal oal koxy group" ‘as used herein neans an:

- 0- hal oal kyl group, wherein hal oal kyias 25 as

colfilrtd Bahe 3M\uyraEne BRhR O f%zﬁueéé wil] GRSl o '(z'v)

g#t.are ot limted to, 2,2, 2- trifluoroethoxy,
sy epting th xp{m?gpn&]rﬂg mt_nie to acidic or basic hydrolysis, decarboxylating the

20 redultingleadbhoidylid-abiaad hyded]pridgSiRs MM QBRI dine O ph§laBnone of formuta I with
"hal oal kt hi o grqup:. as ysed heréein nmeans an _
- acotl Heithg |aﬂ1§?P“5§}Y§¥PB?1°%3e°ﬁ in haloallcyl is as defined
- above. An exanpl es of hal oal kthio group is include,-.
r t lim.ted t 2.2,2 30 . X
A Bt eBpBfenof e Bfesee? inyiisop @ﬂrﬁlﬂwds&w@%a g degaibed above
fousepiringr eompawedofformiLF ahsttin I Byoyh SlliRixRoABotl! dr3itdB, R® is

2 ool el RS BRR AT i E ls X i bag e ety oo acld i « el

Dzt iresencetaf » CRBfsalt.abl y, the aryl ring of an aryloxy -
group i s a nonocyclic ring, wherein the ring 35 :
conprises 6 carbon atons, referred to herein as "(C6)

In gofhep sypbodimprs of e preseppiniventian thyreduipovidtdi pdcesanytesoaipid above

forl PRéasn hRY, Re: [t LM ith.one to0.s.
I{ﬁlzr ee %?gol%d%%%g%% ; rom t%:m%gﬁf%géﬁl ’-.%%%&C%%?Wém&uﬁe’ R'1s
Cl-6 alkyl, CI-6 haloal kyl, C3.8 cycloalkyl, Ct-6
al koxy, Cl.6 alkylthio, Cl.6 . '




al kyl sul fnyl, C1-6 sulfonyl, Cl.6 hal oal koxy, Cl -6
hal oal cylthio, hal ogen, am no, alkylam no, WO
2004/ 085406 PCT/ EP2004/ 002736 -19 di al kyl am no,

- WOOHBRAY | acyl, al koxycarbonyl, carbanpyl, PCI/EP2004/002736

10

i5

20

25

30

35

N- ai kyl car banoyl, N, N- di al kyd ¥ar bamoyl, nitro and
cyano. The term "heteroaryl oxy group” as used herein

GrEenedly aFbstitted pet aud e etferdeprep @iopplivgtan pryhhatide afd 4 henol la

iAthePRlskReds 2RVl The heteroaryl ring of a
het éroaryl oxy group can be unsubstituted or

substituted with one or nore syi t abl e substituents.
TERIIR: 8SbefimbR 08 e fhadbnt SvOMRE ROk BERideD W brRE® as MLribed above

imted to, 2- Xr' yl oxy, . 3-pyrrol yl oxy, e s
SL SSRAED ST Wﬂ&w,g %ﬁ 'OFH“H%%EW%%& s hydypaem, alkayycasbpnyl cppitile, R” is
chtishatlly gﬁ‘tﬁﬂﬂufsll}tyl, :bﬂcy;ﬂ)laaﬂl@l Hié)ie%‘:]%hﬂ%@%’ther@é I?fé’ﬂa%?ﬁ%‘lgﬁﬂhng an aryl
a r g enptes a_radical of formila C(=C )
B s Bt S@SF@{]@H% F%&‘é?ﬁ WIS o QRN é@s_azur@g} jalky] halide

- & anbgionallyguBstitiBedaralaylhaideah ® FHhabl Ha BIYBE Yles@FOR basel N€

‘term "al koxycar bonyl:". as used herein denotes a radi cal
of formula C(=0) OR wherein Ris, unbranched or
Th suttech edbadidgtlt ofithe geset idvadion fReds prb%idéd € ploedshs described above

e TN S TE N A———

cBimpound i 3,6idibklopyretineorad-lo-Galkusperabime.ci n denotes a

~radical of fornula ArB(OB)2 wherein Ax is 20 an

optionally substituted aryl group as described above.
Immsthee empodithday pEthe preset pgention theriinprieided eprogesslasakbaibbd above
'fhéviin_gljIl é),r%m one tooﬁ%@e&%@?ﬁ@ﬁ%&%& 138%?%@0?5 comprise a
cabpreligpee apdwn agaecud hydealeliprdd of  al kyl ene radical s

i nclude, but are not |imted to, nethylene, ethylene,

propyl ene, 2-nethyl 25 propyl ene, butyl ene, _
IQ@EQBM%W% el thypresaqnpinpgmtign (hees(isgrovidest a pragess asdescried above

- forRhatey ﬂdﬂgﬂ@i@&fﬂ’&:ﬂlﬂkﬂ WRHIC AL adi hydroWhis t&idRidRs ccir_ii)ﬁse acetic

an aryl radjcal as defined herein, and'R' is an -
aﬂH@@?@%ﬁE%b%c@efi ned herein and the aryl al kyl

group ~ is attached through the al kyl ene radical.

Exanpl e f ar | kyl radicals include, but are not_30
b G K B EmbRYEeT rre MG Py e dosprgee bove
forereparityed @gpoindas fommth eeintheBadS hidrlgkis Béhditions comprise acetic
é:hl o(]5i| ne taptr omne, 9 %chﬁ ne. ..Correspondi ngly, the

Qi SRTEHY 287 A J9BPO TR EPBeS Apass fluoro, chloro,

brono, and iodo. The term "hydrohalic acid" refers to

i d ' f hyd d hal 1. 35 Th
o SRR fii P EA AP FonBal i bire P Bl sove

- for gepyiRig 2 askprwidrof Rormiuk: Iatherein the alietyicabony! bangiund is hydrotyzed

: I kyl an 4 nclude. but are.not o
AR ! o SRR R b S B8 Y B p ogiic wi
2004/ 085406 PCT/ EP2004/ 002736 -20 The term
Tii@ézﬂfé@e S EOR entiBSs URRAGeRBI TR tIBRNS td?€of B leEAY: for example, a
-S(O 2R, wherein R is alkyl as  defined herelh.

CERRONRY I oap RYINATRICAIBRUMAS A 1ehsh pRe RAEIPOBRG: Afrsachy e terms “2”

(de 483, &6nd @ riRd Dirlasut oae” oAk s SPmREARYFeBbt) higa! -

The phrase "as defined hereinabove" refers to the first definition provided in the Summary of the

Invention. .

~ The term “optional” or “optionally” as used herein means that a subseqﬁenﬂy described event or

circumstance may, but need not, occur, and that the description includes instances where the



e

5 The terns "ami no", "al kyl am no" and "di al byl am no"
as used herein refer to -NH2, -NHR and - NR2

' éesp ctively and Ris alkyl as defined above.
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FW(‘Sﬁj‘P%ups attached to a nitrogen in a di a]r’@'{/FPZOO‘”““”“
rml ety can be the same or diffédfent. The terms

"am noal kyl ", "al kyl am noal kyl " and
it CEW%W%%‘ICRV jand gsmcer i VHEhef §pes a9te For qyample, “optionally
N2 @) Reans %M@iﬂabeﬂrmamdlya%wsﬁbsé&eﬁtes pectively
wherein n |s 1to 6 and Ris alkyl as defined above
The prefix "carbanoyl" as used herein neans the

'f[‘m:hjeﬁ:ﬁi C1 o QUENPZs Tilvd hB:remfdeiioted\& untaeytled aberaRdkbd claid saturated,
neans .a the_radical

g2 L
B B Oy RIBRER to R S FRRgPIsh po o grovs
mnhiéqi) éntcmsmdtymﬂbd(gbl, loalsr zﬂhﬂ igroags inelndy methyl et erdt, Mpropyl, n-butyl,

SE h | n_neans t he cheni cal
3 %@i es %’g’ ] ntﬂ’ T Igh ¥ hcl uding here a

) carbon aC| d) gives up its proton Compounds of forrrul a

'![‘he%% Jq:ialoallg_% H%g 'hgrgﬂu d;[golfésoa%&aﬁ?heg q‘ﬁ‘lzlﬂzged & aﬁé? group as

I Nt erconver
@ﬁ@t:d) thosp Wberpia dt B Fer gorediydioged toms 4rh euhaﬁitgteaby ehalofenaFxamples

&9 Y& ﬁu@&ﬂe&gp QAR thm e'ﬁ:}gg rlqg&ﬂmﬂé%[' fﬁ)‘iﬂrﬂ\iﬁ%ﬁ}d uGbRER 1

Taut oners_ (¢enera ist ine atte
ighlorossthat: eﬂa@mmmﬁ i tEigapmethls bftegrectiyd, dmmqrowﬂduhremaethyl 1-
1SH I, ©- ﬂ\ib?@e%y? becmo%khyﬁadoreﬂa ﬂ;%@-md&fh? rzdlaﬁoraétﬁy1 3.
consistent with a mxture of younds e position
brpmeprerd qU L2 tlyprecthyl. dependent on chenical features
wi thin the nol ecul e. For exanple, in many allphatlc

deh 2 ket gqnes, such as acet al deh t he
@a%m%/ 6§ b&%’ﬁ%ﬁﬁﬁ&f%&‘eﬁﬁ egote§ 3 safEapfsaEbocydl nea gimtaining 3 to 8
dagiom atoRHs EICED ELﬁmmml eftfyl, @pd16hek AL RIVBE STy looctyl.
_|ancl Sde ketgjllenoclgg : C&l@ﬁ ty[ ?é ed’;-lﬁ R’ %iy Orcycoocw
anmi de/miidic aC|d(-C( O) NH- - -C( O—|) =N-) and '
"Blrei tebiomRry(l - (S(usddRereliHneais a @(onodyblk) axrlfolycycticommtis grodi eomprising

Jhaﬁ{ hGhd fy@?ogaﬁ eog@%s gs@h%ﬁ%g@g%&dgs }}.%fugflg%g{ ML 2@ Hhited to,

er oc FAven
mEnednplyt swleng) alnd ﬂa@rtZanehtbﬂ #sowelisas bénzoffesed oarpanyolitsmoisties such as

SR ot S5 B AR oo

ﬁuﬁ%}rrlfg%\ﬁﬁfgﬂe&eﬁ veac ebqﬁttlﬁgts iptnde Fat Al leCisdeloplsylyCsas cycloalkyl Cus
etm& N la B itio A% glk?ﬁﬂ:ﬁg%d@&k%ﬁﬁéﬂyp c?ghﬂaamox§ Uh e@%uﬁmm

aci d , nltrIC aCI OSp oric aCId and
halngemiaminop iy pminc. fiqligdanpino, gmingaeyh, acﬂe@kwcaamral carbamoyl N-

.zﬂ@ldaﬂfatrﬁ?rlaﬂllddm&yﬂ@ﬁbﬂh@l %&andfcy%rl c acid, maleic
acid, malic acid sallcyllc acid, citric 35 acid,

met hanesui phoni c .acid and p- t ol uenesul f oni ¢ acid, and

- A h@tdrbde Jeroupher "hebiohrometiorad ed RSeibl GRths ﬁ&ﬁc&bé&cﬂ&&iﬂ%o@cychc

tion theref t hat

' ggﬂﬁqgl?lg C%Prgfgaggllpgc\)/ C&FWI g}lf@(a]ﬂ)f aclngts{l atoms, an ohe or more heteroatoms,

preferably Ol ©f3i leterdatans, laﬂﬁpldﬁﬁen@_sf sefec®@ Frogititrdpatitaydey, AdRuUME. As well
2004/ 5406..P EP2004/ 002736 coval en .

P P CEIIE] ™ 101 L PR Eep Iy o5 GEmp Gppeter than e -
oaﬂ:lo_abpdn&; patnThexiocthe pungdses oftheimpintibh,@ Heteroaryl group need only have
s.%%g]ggﬂg? ! Jf%}dn?aﬁc E %&%ﬁh@vete%;%%ﬁ s Clﬁglgtﬂﬁt%%ry% :Frrlg)ﬁl?]s éncltrfﬁe but are not

as use erern nmean

: hmlteem, ippridiny], pyridadintyl, pindmisyt, pyﬂat;é,tm&ﬁyﬁuptyhehyl pyrakalyl eisnidazolyl,

35

BB e T el BARSSLAAARE G Sof U, gy By
thigtodiylithisnyd; iserezali evkatnbylednd Pﬁ%@neNaunbnp@lm dndofe N-omide, quinoline,
dufﬁ\‘)ﬁﬁgﬁ QRid8"A k@te?c%ﬂl g;tonf.? E£Ge &nghbgfﬂﬁted or substituted with one or more

- suitable substituents selected from hydroxy, oxo, cyano, alkyl, alkoxy, haloalkoxy, alkylthio,



formof a crystal lattice that contains spaces (e. g.,
channel s) that have a guest nolecule (e. g., a 10

WO;@IO%/@%%D or water) trapped within. The term Vr\?ﬁ’(lﬁ%]té%&%‘m“

Sherein refers to the HV virus strai
possesses the dom nant genoty &~ whi ch natural | y

! I pul.at i pn. whic not been
O HISUT 08 DBLTR o RANRS. sBetir e b e, sri@erier m

quifony. ey lsudfingl, sborycariooyli ptlasey], Netid/ideebn, Nas

_ ﬁ&iﬁéﬁba&ﬁy&g 1%§1e53e34§~{5§$3i# Nggriptase expressed by

the wl pe strain as been sequenced and
deposited in the Swi ssProt database with an accession
THRRRM b RO33RE 1" TbEis te B sceptibility. . as

used her ej ﬁ}@%ef ers t o.ng%ngﬁa?&g&‘f%at?%fygﬁ@%a@ Y %%%%Pg of one or
TARHBES: Praferablye tq foings fof Brasde eightcams per rigg, incempbmtivg one or

" 1ER8RAY Rikrbforh hé@ﬂ‘ﬁj)ﬁliN{btoi/S@E{)%uﬁ g&@scﬁ%%ﬁ %ﬁgﬁ%ﬂg&%&%&tﬁed
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virus 20 in the sanme experi

- Vi PP BEPIgePTElRE Dl B¢ Ehies Ebstiventssleried omrhiyiioms @xo, cyano, alkyl,

alkioky, BhbESy, AIURTd, had, FEARALI D S i
oy LK, LRI Eiﬂéo]??)gggpgﬁg ' Egﬁda %aéuegﬂt%ﬁ%l P’e%lfylafnﬁ%?’

naﬂic}:(!leoy des an?aﬂ‘g’
dpeIaERO, rREoAst iy By epL primifngg elkersabonhratrmpyiaie,
alkflearb Yy TEN Wi Rylcabaak E%@ltﬁfesgaﬁéf%é%a%&ﬁmdm of

| c HIV-1 25 int ! -
| bRl i st e s P iSHfee o, RS el MR
tegralaydrathibpheyldied thelige. RE RS utbih 200 888roary Hinla RS shally be a N-

.ddl ) avail abl e under the VIDEX tradenane.;

- OZaTcitabiiie (ddC) avail abl e under the HWVID

tradenane; stavudi ne (d4T) avail abl e under .the ZERI T

- R KoL ad] i.ne.(3TC) 30 i I'abl e_under. the
ThREF @f”?‘gére0ﬁ§%?{’g§%h§§%31?“% 5 9‘%@@ ETONRs Bpreim@lliyhis 2s defined
ahppe 87cB GO @Bthaxy cthexyaipedpyexy igenpylone nZiu@fENl i I—bﬁﬂgﬁ@@ tsityloxy,
Vi (o] ' ' ~-PNVEA] avai |l abl e under
P ?’ﬁ’g&%hjﬁ{/%%kgrhéﬁgfﬁg’ﬁ%‘ghﬁégdgéﬁ%mf%ws 180194), a
nucl eosi de reverse transcriptase inhibitor. disclosed :
ThtedaB3RBD f and. yader devel apnent. by
Bristol - we%? qgﬁ%@&zﬁ%%ﬁ%ﬁ E{Elg\gjlrg‘é'?/ f)éegemggﬁmtls ¢ defined
ahoyes1ich 3 pethibio. phticor-PERYIthie, itphepylthiorn-bitylthio, dbetyiticio, +butylthio,

peiitykhidigciafinB6dir ib@fE8 35 and BCH-10619) under
devel opnent by Bi ocbem Pharna; emtricitabine

[(-)-FTCQ licensed from Enory University under u.S.

THeAErm NaloaltoS o3 9s @adnatad %aﬂ%eb%}sﬁikgl %&é@ggéﬁ%%@oﬂkﬂ is

S SR ATOM: BRH: SO Ao PSP Ry . HUABEed e

- tiflheresnbag, diftucfah@hddyiane 1 3i113y3.3-Bex iR r%ﬁ%m i cal's;
PZ004

DAPD, the' purine WD 2004/ 085406 PCT/E 02736 -22
nucl eoside, (-)-beta-D-2,6,-dianno purine dioxol ane .
Theiterml "balealkiiiv gidpO GEGZT Beréifl ehehrisGANS B8 0A10y1 gldub AMEHEn haloalky! is

R tjcals:; [ FddA), .
asg&?rgﬁgﬁo %dggx@;;essﬁgﬁogﬂﬁ@{oﬁf is SR Bt are ot lmited to, 2,22-
trifemoattithanéinas y| ) adeni ne, an acid stabl e purine-based
- reverse transcriptase inhibitor discovered by the NIH

and ynder devel opment by U.S. Bioscience Inc.. 5 The
ThE &7 SHHY BPEP S5 Spuddercatmpape = Pemsd arquptebszsin ayliibast dofined
abveNARRTyIc) gatip WS UAGIHEh D MBARS st Y GAEL Sl He Sidhat

inhibit the activity of H V-1 reverse transcriptase.
S“bfg‘ﬁﬁe%t&&@]é‘ia’?%f‘%ﬁmﬁﬂ% 2R f¥logy eronR isiaagRoawsli¢ Bng. RBesETthe ring
compzfﬂek abhhqmméﬁ%ﬁ% MOl EE'(CJJQ_T}F&%’F{G MY '@rmd ' "otpthionally substituted
aviradi ne . ayai ] abl e _under e
oA 8 Friztienih ey SorBulel 1t pavs seh eups sclocied from e

| prdvpraising of G alisl, 0 sel@igt G po)dlRis0 8 40KandcavaLhal) e,

BB i W o MR < ReloASABS. Feer ynsislshosno



# S-1153);
5- (3, 5-di chl orophenyl ) -thi o-4-isopropyl-I|-(4-pyridyl)m
ethyl -1 H i m dazol -2- yl net hyl carbonate disclosed in

- WONB0969545019; MXC- 442 PCT/EP2004/002736
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(1 (et hoxy- net hyl ) - 5- (1- met hyll&-hyl) 15
6- (phenyl met hyl ) - (2, 4(1H, 31) - pyri nmi di nedi one); and
d@@ﬂ@&h@m@m@eﬂﬁ%&h@@%@ﬂ cghrdncm N-glbpioarbimoyl, N,N-
g in US Pat. No. 5,489,697 The
tern1 pro ease |n rtor”™ ("PI") as used herein nmeans
i nhibitors of the HIV-1 prot ease, an enzyne required
for the proteolytic cleavage of viral polyprotein

The tser BYproaryloxy group| as ped bprgingnagius @O@A@oraml group, wherein heteroaryl
1R MBRQLBHAS The heaér&rw%g b hytbl%%ioxgr &E&J uulgﬁbgﬁtﬁieﬁ Sr

found in infectious ]frote se in

sphseuird vitiomg ST Sﬁl&\bierﬁgbsamﬁ%t rgoniepet lpqﬁerwlwum iaclude, but are

 nbi 19HidA0b, SCp-RAK oM |3Qﬂ}h01yfo§_r@§>ﬂ%1y%§) 2-9151@32%}% @ﬁjﬁrﬂmyloxy, |

I'VAN"as wel | as "nonpeptid

ti de, character
ag‘?% gé@’élyoiiﬁhl bitors e.g., VIRACEPT. 25 Typi cal

suitable PI's include saqw navir available in hard gel

Les trad d .
R L SR R A I (A
K IABSF&I'@B) unbeaviaihed b brandhsdl glkyl cb@aibloRV1dR6 tirBsie8di®or a phenyl group.

- indinavir (MK-639) avail able under the  CRI XI VAN

tradenane; nel fnavir (AG 1343) avail abl e under the
THe RACEATOxyearhomyilaas nsed (hi#ih\@Bddtes a thdied e ARl GENERRSEheréin R is,

LLor; | asi navir (BMS-234475;
u%f%%mﬂ&?r]gﬂ bqgjﬁggdgﬁg@%vdg Fcé% ‘E °ovart | s, Basel,
SWI tzerl and (CGP-61755); DI\/P 450, a cycl ic urea

AL 50 B QTR U A B

dg@@éh@mmon H V-1 Pl; ABT-378; AG 1549 an orally active

i m dazol e carbamate. Ot her antiviral agents include

hydf oxyurea, ribavirin, [L-2, |1L-12, pentafuside and

T te&m nqrgisompisjagid! asgsed bergndenotey aradipal o ForemianiaB4PHavherein Ar is

ah bRRME) Q8SHnHE {1 PORIP AL SHNEt ase i nhibitor, the
enzyne ‘i nvol ved |n the activation of T-cells.

" Hydroxyurea was shown to have a synergistic effect: on

Th R Calkpédey adbsedhan ﬂ&iofé@a meﬁaﬁemﬁ BrafitHed k6katdli bidrocarbon

&ﬁSt]éi:;%!e ggwl lngrne (Eﬂ?%eg\‘glggic SC' o qsbvlq, lglegs 0 g:towrlrs%t o gpqgg%xaznzlglgs of
alkFlehddicds mdkdd, udt, ardMRt B&Qéd 03040 ARCdih{E2) 91%&91237 Bnethyl-
9I 792 ﬁ? 04,377, 4,748, 234, 4,752,585, and

eney AFYYPURERFY abl e under the - PROLEUHI N
(aI desl euk| n) tradename as a |yophilized powder for IV

nf Usi. »SC i.str.ati.on upop regco it ution.and
Tl By R RSP R e TR 35
radichl asdnﬁneﬁlbbxd:ay andslﬁ' is an glirydene radixd] asaieﬂmﬁﬂlemﬁn st arflifkyl group

BT T TN E N X M

30

Ilmitethﬂ@ohmlle whenylethdgi-phepilgrogly t o about 10
m crogram kg/ day, sc is preferred: Pentafuside
(DP-178, T-20) a 36-am no_acid synthetic ‘peptide,
Thi tserp Jrdagen s Useg, hepiy meapp fluging.ghlogeg beordnawaiddasl e

. CHRESndi{}Sy, Bld4Rdaink bALE RAN A" RE M nth 465riiR,, @B1ES, B¥mo, and jodo.

35

i nhi bi ting fusi on of H'V-1 to target nenbranes,
Thestirs hydrohalio wsid] oderniyy Bagyt Comgmgflo%wda@eawqge@)us
: sc infusion or injection together with efauvi renz and 2
's to HV-i 10 p03|t|ve patients refractory t

TJP‘? tepr elipdwimyhies sredireRappns e gdishl -SEYRmybemR ¥ 3 alkyl as defined
hmlﬁfmraﬁ@;és of allASHiRbIATeye Skl bufak&ft lindted YIXOBYISiny] and iso-

' n_based on the H'V-1 Vif protein. Ribavirin, 1- _
' PlpBﬁf’gﬁ“yﬂ}rl bofuranosyl 1H-1,2,4-triazol e-3-car boxam de -

is described in U S. Pat. No. 4,211,771. The term
"anti=:H V-1 therapy"™ as used herein neans any
~anti-H-V-1 drug found useful for.



15 treating HV-1 infections in man al one, or as part
of multidrug conbination therapies, especially the
HAART triple and quadrupl e conbi nati on therapies.

WOrs06i#/88H06s Ui t abl e known anti-M-1 therapies iPCI/ERI®)4/602736

but are not limted to nultidrag conbi nati on therapies
such as (i) at least three anti-W-1 drugs sel ected
fromtwo NRTIs, one 'Pl, a second Pl, and one NNRTI;

b Bl 8P M AN s e 5 S et O

delimddi hn@m Enammar ok pllﬁhmmﬁlfmdﬂ_ indlade, butiap it BRI th akih9Bulfonyl

_ as two NRTIs and one PI; or (b) two
_ akﬂ%fgwﬁ% NNRTI; and (c) quadrupl e conbination
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t her api es such as tvvo NRTl s, one PI and a second PI -or

nl " | t |
1080l WSS AR ROy ek By oo
irpFpectivelpandhR i 2] endsfing abover dThgswo alﬂcy]tgnmpNR?fdcbedam glnitrogen in
a@m(yﬂuoieﬁf Rh ek ﬁfersﬁﬁe Yi8Ssnt! PRI G axﬁﬁss %ﬁﬁﬂ&%ﬁr'm %]_kyl" and

" C lance Is essenti + an
i3 RSB, ALHe Peiereer 1o ROl mﬁ%}ne,obuéw@H@ns

réipettivgy whtreiirds Y td @hnd FORENG] AldBAed BofeOUr th drug,
@Pg., %ne Pl or one. NNR'qullQ?COM d bea@gc?ded 30

-' ABBREVI ATIONS The foll ow ng abbreviati ons are used

Thif1eag atHamblii 85 @@ hérsa hieats BNddi-RerORaY eTAGABR0I NY

150 i B B A G a1

redSptivedy tvhdreih dheyR ahDRNyoupsBEGERpRhdeh@F Ak Uk ¥dfined herem
pyrocarbonate or boc anhydride Bn benzyl WO
2004/ 085406 PCT/ EP2004/ 002736 -24- cbz or Z

Theteny [@xjngae baaYds UdAFhetd) tbaz aldi cﬁb&ﬁieﬂ% dct3@rdafeed when an acid

sulf trifluoride dlchloroethane
(@élﬁﬁ/}ﬁ%f orogr?gla?w%nes UBEEEEE i t hyI azodl carboxyl ate
.DI AD di -i so-propyl azodi carboxyl ate DI BAL H di-iso

' C%k%)lnﬁg ﬁ@%ﬁﬂn%y %ﬂbgﬁlauﬁ (%ey rSJi!,{\JI, . lil_ﬁ%{)gle th olmp%lcl:ne sacarg egiust a]éc%wo Of more

 infgroquikiriablelsyectesr H@tﬂh@elc taypfers result from the migration of a covalently bonded

h B

s S DA o b s
189#9@ 28 m‘fefiq utomersyguatly h@wﬂuca@emam wWiEsEee@ichl sxdfpiysical
pﬁf)&i@és are consistent with a mixture of compounds. The position of the equilibrium is

~ dependent on chemical features within the molecule. For example, in many aliphatic aldehydes

and ketoncs_, such as-acetaldehyde, the keto form predominates while; in phenols, the enol form
predominates. Common prototropic tautomers include kéto/enol (-C(=0)-CH- & -C(-OH)=CH-
), amide/imidic acid (-C(=0)—NH-:'S ~C(-OH)=N-) and amidine (-C(=NR)-NH- & -C(-
NHR)=N-) tautomers. The latter i:.wo are particularly common in heteroaryl and Heterocyc]ic

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

Compounds of formula I which are basic can form pharmaceutically acceptable acid addition
salts with inorganic acids such as‘hydrohalic acids (e.g. hydrochloric acid and hydrobromic acid),
sulphunc acid, nitric acid and phosphoric acid, and the like, and with organic acids (e.g. with -

- acetic ac1d tartaric ac1d succinic acid, fumaric acid, maleic acid, malic acid, salicylic ac1d citric

ac1d methanesulphomc ac1d and p-toluenesulfonic acid, and the hke)

The term "solvate" as used herein means a compound of the invention or a salt, thereof, that |

further includes a stoichiometric or non-stoichiometric amount of a solvent bound by non-
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Et ethyl EtOH ethanol LAH |ithium alum num hydride
Li BVMDS |ithi um hexanet hyl disilazane 20 h hour(s)
HOAc acetic acid i-Pr iso-propyl mmnmnute(s) M

WoraeaspBs486 MeCN acetonitrile MOH nmethanol  MIGEEP2004/002736

met hyl t-butyl ether . NBS N brgposuccini mde NW
N- et hyl pyrrol i done 30 PCC pyri di ni unchl orochromate

BR@lepifiteahhoMctia fdice) PesTai«d sBvbntat REIRtIPSIon- S h@Y/drRA6R ptable for
%ﬁo%(u di or RT roomtenperature 35 TEA or

Fiog fﬂ:’iﬂm&ﬁﬁ REFACFISE | 51 ¢ CF3SOR- TFA
trifluoroacetic aC| d - THE tetrahydrofuran WO

% ?tf@)l%g ?12&1% £ E Gl %)ﬁ{egt%zal%gpoﬁn of &% (i:nvterlihon or 3 ¥att thereof, that

M@rﬁnmﬂbet stanhbﬂ:\gthh emm1&;tﬁnedm®ﬁﬁmnﬂ' «EG@Hter bound by non-covalent
%ng%ﬁ%?%fom c aci d. nonohydrate 5 EXAMPLES OF

arrpl es of representative conpounds within
the scope of the invention are provided in the Tables

'i‘he t!e:lm %ﬁﬁﬂt&"lc?s useﬁ%@xleﬁ ﬂncaﬁjl? % }:fhg}:so gfstﬁgggf%ﬁgﬁi V\@E th%%:e%f in the

i's gptiona

1?‘?@%1 ef %5%{1!5}4'1 1@%%%@@ spgees fres.prhaneely) thabhesa e gtmt malacbﬂee(e g.a

dolveRER wates) HAEWA vR@MPOUNds wherein X is other than ORS
and R5 is optionally substituted aryl or heteroaryl 10

enconpassed by the present invention.Table Il depicts
- Berh Wilditet SSed s tdTerlo ﬂléﬂrxﬁ(ru@sﬁmﬂ%fc B@&s%esfiﬁé/\aommm
unexpect.e een faund to inhibit (EP 81)021 D.

15

20

25

30

35

 BRUOURPq iclppaty ? JoscurfEidhe nrpakAope @W%ﬁ@ﬁ)&‘?@ﬁ%ﬂiﬁ%ﬁ@ o reverse
tﬂfﬂ@ﬂpﬁi&dﬁlﬁlﬂﬂ@ﬂ ai'-HeQerh:h Qﬁﬂ tﬁl@ 16ve@d tdaflschiftse 8lided here i Lrefers to the

cl ear | underst aﬁg}ma ractl ce.t pr esent
PR RSP s ERrosS S‘E%?ﬂl&é#@?obea%seﬂvwﬂ%ﬁédeposﬂed

. ihlde SvﬁssBmdaﬂdhaztehﬁthlaﬁ\&ef&m@fhunmdiPmsﬁ y as being

illustrative and representative thereof. 15

The term "reduced susceptibility" as used herein refers to about a 10 fold, or greater, change in
sensitivity of a particular viral 1solate compared to the sens1t1v1ty exhibited by the wild type virus

in the same experimental system

- The term "nucleoside and nucleotide reverse transcriptase inhibitors" ("NRTTI"s) as used herein

means nucleosides and nucleoudes and analogues thereof that inhibit the activity of HIV-1

. reverse transcriptase, the enzyms Whlch catalyzes the conversion of viral genomic HIV- 1 RNA

into proviral HIV-1 DNA.

Typical suitable NRTIs include zidovudine (AZT) available under the RETROVIR tradename;
didanosine (ddI) available under the VIDEX tradename.; zalcitabine (ddC) available under the
HIVID tradename; stavudine (d4T) available under the ZERIT trademark. ; lamivadine (3TC)
available under the EPIVIR tradename; abacavir (1592U89) disclosed in WO096/30025 and

' avaﬂable under the ZIAGEN tréde'mark; adefovir dipivoxil [bis(POM)-PMEA] available under |

the PREVON tradename; Iobucavir (BMS-180194), a nucleoside reverse transcriptase inhibitor
disclosed m EP-0358154 and EP-0736533 and under development by Bristol-Myers Squibb;
BCH-10652, a reverse transcriptase inhibitor (in the form of a racemic mixture of BCH-10618

: aﬁd BCH-10619) under developniént by Biochem Pharma; emitricitabine [(-)-FTC] licensed
. from Emory University under U.S. Pat. No. 5,814,639 and under development by Triangle

Pharmacenuticals; beta-L.-FD4 (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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In general, the nonenclature used in this Application
is based on AUTONOW v.4.0, a Beilstein Institute
conmput eri zed system for the generation of | UPAC

WQ308¢/8%8406 ¢ nonencl ature. Table 1 contains = PCI/EP2004/602736

representative exanpl es of -22-
[ 3- phenoxybenzyl ] pyri dazi nones. References in the
bbmdfa( i)-bfﬂa—DeZ ¢.olipanmderinentisxobnt distlesd arkp- ﬁ@ﬁﬂ'@lﬁﬂ&d&nsed to

%%ﬁ n%fbk’s“‘?t?d 10ddh fﬁ’é’%ﬁf&%@%&% 8@;6’%%% gléoro tbh(gﬁchreo—

}gﬂ@a@@;@@cﬁ. sm)léﬁalmne-btse{i Mv8feHran@iptaserimhibitor discovered by

D Phenoxy- benzyl ) -
%@ﬁ%ﬂﬁ{‘%ﬁn daé‘?fm“-"ﬂ“’@f%@‘%%‘*l%‘% i“%o 0 O N%

6- (3-p-Tol yl oxy- 292" 12 \ / NH benzyl) 2H pyri dazi n-
e etm3 %&n—nﬂ\vfﬁosﬂe %%rée &angln%ta@@ﬁh%tgfs Egﬁz 0 ﬁg él'g_étﬂaercm means

phenoxy)
“P%TECl&)@)ﬁJGS %?rmla‘a%ﬁﬁ a@w&ﬁ@ HBY-1 gpverse asefiase 3- Chl or o-
3121 :rN 14 “NH phenoxy) - benzyl ] -2H (312 75) . 5‘\ \

| %C%az%?éﬁgﬁflgﬁ%g?ﬂmg%%%? b bt maer the VIR AMUNE

tﬁéénﬁmé?de@ﬁirﬂﬂiﬁ (BBLZ, U-9b19) QvphBR %Y tﬂéq{Eng][Pl?@k tradename;
%m[]i%nzg% %ﬁﬁ} ﬁf)ﬁfﬁz@&g@% %JSﬁthdsly %0%&(}3440 and available under the

- SpIsETaX yrhddasma PINU-24972, 34ﬂroﬁﬁnd&ne\tbﬁ-_}?ﬁﬁﬁdiaﬁ}ﬂl'539 @ofnery Bhionogi

3:(3 hl or o-
%le 1530 5 ggﬁg@ thoRD g sasony 1|-[; ATty U gmidazol 2
ylmethyl carbonate d1sclosed in WO 96/10019; MK C-442 ( 1-(ethoxy-methy1)-5-(1-methylethyl)~
6-(phenylmethyl)}-(2, 4(11-L31-I)~pyr11md.1ned10nc) and (+)- calanohde A (NSC-675451) and B,

coumarin derivatives disclosed in U.S. Pat. No. 5 489,607

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

Typical suitable Ps include saquinavir available in hard gel capsules under the ]NV]RASE

 tradename and as soft gel capsuIes under the FORTOVASE tradename; ritonavir (ABT-538)

available under the NORVIR t;:adename indinavir (MX-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 PL, ABT-378; AG-1549 an orally active imidazole carbamate.

- Other antiviral agénts inclode hydifoxyurea, ribavirin, TL-2, IL-12, pentafuside and Yi_s sum

Project No. 11607. Hydroyurea (Droxia), 8 ribonucledside 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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| ~Bn - benzyl

ClL Me O/N, 6-[3-(3,5-Dimethyl- 336" 1-9 1| |
phenoxy) 5- net hoxy- (336.38) benzyl]-2H pyridazm O
Ove WD 2004/ 085406 PCT/ EP2004/ 002736 -27

W%‘t?rﬂésﬁ‘m% d [MFH + Structure Name (my) np CPCUEP2004/002736

6[3(35D|chloro- 377 1-10-23% \ NH
phenoxy) - 5- met hoxy- (377.22) 0 benzyl]-2H PYridazin
B0, 4P0IQVE, @48@39%,7%5@3—&1@@45493%hmﬁsoavaﬂaﬂlélundbfma

It)enz I - 2&1%31(3&32& no 3 oné ﬁ@z &?W‘%ﬁrfoéwmfusmnomc

@nfugst(agog umn@momi@ut@‘p'pnd dilutipn with watepjig dose of about 1 to about 20 million
ﬁh@zﬁfo Xk 8&%?1%& fh%\ée of(a%&ﬁ 13%)1]1101{1 1 %&g J.o]ui %li%%}léf%n%??y‘u is

Cﬁ?qlqﬁml ﬁﬁ@%@@i Hé ﬁa_%ms }wazlﬁble ¢ 2 _se gfj abopiy(-§ whisrograrakgidny to about 10
ﬁﬂ%@g&r@(&ﬁdiﬁmﬁépﬁé@& @"ent%&&e (]jP- A, €-20) 4 B9, acid syntheti

phenoxy)- 4- nme (34 : benzy -2H pyridazin -
xepﬂ%@s@m&d a:hTé S| Pﬂiqu é4§4 apvﬁé the IBFZEDN tradipame;
RARKYHE Yci? by inki®BB g Slon of HOV-R)6 t&%hﬁm@raﬁé&?}_)cﬁtaﬁ:{'ﬁd@ (3-100 mg/day)

is given as a continuous sc infusion or injection together with efavirenz and 2 PT's to HIV-1

~ positive patients refractory to a triple combination therapy; use of 100 mg/day is preferred.

Yissum Project No. 11607, 2 synthetic profein based on the HIV-1 Vif protein. Ribavirin, 1-
.beta.-D-ribofuranosyl-1H-1,2,4-triazole-3 —carboxamide, is described in U.S, Pat. No. 4,211,771.

The term "anti-FHIV- 1' therapy” as used herein means any anti-HIV-1 dmg foond useful for
treating HIV-1 infections in man alone, or as part of multidrug combination therapies, especially
the HAART triple and quadrupfé combination therapies. Typical suitable known anti-HIV-1 |
therapies include, but are not limited to multidrug combination therapies such as (i) at least three

ti-HIV-1 drugs selected from two NRTIs, one PL a second P, and one NNRTT; and (if) at least
two anti-HIV-1 drugs selected from NNRTTs and Pls. Typ1cal smtable HA ART--multidrug

combination therapies include:

(2) triple combination therapies such as two NRTIs and one PT; or (b) two NRTIs and one
NNRTT; and (c) quadruple combmatlon thcrapms such as two NRTIs, one P and a second PI or
one NNRTT. In treatment of na1ve patients, it is preferred to start anti-HIV-1 freatment with the
triple combination therapy; the use of two NRTIs and one PI is preferred unless there is
intolerance to Pls. Drog compliance is essential. The CD4.sup.+ and HIV-1-RNA plasma levels
should be monitored every 3-6 mo_nths. Should viral load plateau, a fourth drug, e.g., one PI or
one NNRTI could be ad&ei '

ABBREVIATIONS

The following abbreviations are used throughout this application and they have the meaning
 listed below: o o o .

AIBN ' azo-bis-isobutyrylnitrile

atm | - atmospheres o

BBN or 9-BBN - . - 9-borabicyclo[3.3.1]ndnane .

Boc _ ~ tert-butoxycarbonyl

BOCGO Di-tert-butyl pyrocarbonate or boc anhydride
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COwe O;,'-"NNoxy 42 |l;zt 1-16 | NNH ph
phenoxy)-5- nme thoxy- (342.7 78) . C [ [ \
benzyl ] -2H pyridazin Ow O 3-one CI- O

(375.25) benzyl|-2Li-PYridazizé- 3-one O Et 0
6-[3-(4-Chloro- 327 1-18 ~I \ O I1INNH
heridxy) - 4- met hypkrzyl@2GrbByl Cl/ V benzyl]-2H pyndazm
h3-one WO 2 PCT/ EP2004/ 002736 -28 Tabl e
]?\"h%@% [ MFH] +  # _t%‘/}bg tg’g‘g‘a’?ﬁarre (my) O 6-(4-Methyl-3-
DAST PN 119 C diefplapiieoroliy-thlnrige ) - 2H  (292.33) MO -
i dazi n- 3- one'q 5G: 83+ - Cyano- 5-[ 3- (6-o0xo0- 3611
O NC T\ O l}zqﬁﬁlﬁci‘,g%}.-‘%ﬁéhydro- pyri dazi n- (361. 35)
DEN et hyl ) - phediskiprometi@npenzoi ¢ aci d nethyl Co2Me
EAer  5- [ 3-(6- @BylagicABGylabs 21 NC 1 A O \~
i hydr o- pyri dazi_n- g (328. Sgr) NI H yl met hyl ) phenoxy] /
DIAD" 0 i sopht hal Bie-propglazadigatboppaie) 4- [ 2- Met hoxy- 5- ( 6-
IBBALH | \ | \~Ni-8xButieBmhhitigse (333.35) NC /MO /.

i dazm 3 yl ne I.) phenoxy]-benzonitrile NC O
=2- Met hoxy- 5- (63" yl acetdmide :

DMAP 4-N,N-dirnethylaminopyridine

DMEF N,N-dimethylformamide

dppf 1,1'—Bis(Biphenylphosphjno)fexrocéne' ‘

EDCI - ) 1~(3—dimpthylaminopropyl)—3-ethylcarbodjimidc hydrochloride

EtOAc - - ethyl acetate - |
. Et,O - - diethyl ether
Bt ethyl

EtOH ethanol

LAH  Hithium alumioum hydride

LiHMDS ' ._ _ lithium hexamethy! disilazane

h - hour(s) ‘ |

‘HOAe ‘acetic acid

i-Pr iso-propyl

m . minute(s)

Me methyl

MeCN ‘  acetonitrile

MeOH . methanol

MTBE - methyl #-butyl ether

NBS N-bromosuccinimide

NMP : _ N-methylpyrrolidone

PCC | ~ pyridinivm chlorochromate

PDC pyridinium dichromate

psi - pounds per square inch
- pyr ' pyridine;

mtor RT ' room temperature

TEA. or BN o triethylamine

Tf o ‘triflate CF38O0,-

TFA - o triflucroacetic acid

| THF . tetrshydrofuran
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1-23 1 \ I \~NH oxo-1, 6-di hydro7 (333.35) /MO
Pyridazi n-3-yl met hyl ) - phenoxy] -benzonitrile ON
4-Chl oro- 341 1-24-/ i( Phenoxy)-4-ethyl -

W??E?)”‘%@Pﬁ Et O benzyl]-2H pyridazjn 3-one ClPCU/EPZB4/H02736

\' ~pNIN 6-[ 3-(3-Chl oro- 3261 -phenoxy)-5-nethyl -
(326.78) benzyl]-2H Pyridazin 3-one M 126 1 \ O\

MLCB- [ 3- (4- Chl- orﬁsnlﬁﬁaﬁichrombtﬁgt@gﬂw) 5-met hyl - (326. 78)

/| benzyl]-2 dazin me WO 2004/ 085406
P2004/ 00273%5%2% %kfyéhei’t “‘wﬁgndﬂﬁ’ cpd (my) #
Ss@Hct ure Nanme MPtol@nesBlfoniy acid fefchydrdte5- Di chl or o- 361"

1-27 NH phenoxy)-5-methyl - (361.22)

benzyl]-2H pyri dazin O 3- one Cl me 128 O,, NH
6- ( 4- Et hyl - 3- phenoxyEXANT & NP¥r i dazi n-

E%Ié’s%% re;pﬁgen&tﬁe n(g%/ %J[s v ifth ﬁ@ chggtg d%bé iy arc%fo]vﬂg'd in the

E?él?séa]% pnl L. able I depmts new compounds wherein X" is OR and R is optionalty

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

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

" which have now, unexpectedly, been found to inhibit RT (BP 810218; D. A. Allen et ol.). These

exaroples and preparations are provided to enable those skilled in the art to more clearly
understand and o 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 nstitute computerized system for the generation of JUPAC systematic nomenclature.
Table 1 contains Iepresenfative examples of [3-phenoxybenzy1]pyridazinones -References in the
application to compounds in the tables are designated by the table number followed by a dash :
and the compound number (e.g., I-100)



Et / O3-one oil d 6-[3-(3-Chloro- 327 1-30 O NH
pheno’xy) 4-met hyl - (326.78) benzyl]-2H pyridazin Ito
-one oil O O6-[4-Chloro-3-(3- 347 1-31y
W(’(Zﬂeﬂ%ﬂ?ﬁphenoxy) (347.2) | \ benzyl]-2H pyrRta%{EmO@ﬁmﬁ

o 3-one oil C ONwG6-[3-(3-CGfforo- 3401 1-32 1 \ NH
phenoxy) - 5-et hyl - 340.80 benzyl]-2H pyridazin 0 3-one

Et O N%6-[3-(4-Chloro- 3401 1-33 1 \\ I \ NH
phenoxy)-5-ethyl - (340.80) /\%/ benzyl]-2H pyridazin

Cr3-one EU T 6-[3- (2 Oy 327 =37

phenoxy)-4-methyr=(326.78) O\ —Ng— IM+ET
_Pbenzyl] 2H pyridazin / \ 3-one 116-118 M 1 )
$6-[3- (2- Ol Ougrenddl 1 35 phenoxy) - gzt hyl - (340, 50

\ )ar ~ N Ng enzyl] 2H- Pyr| dazi n one oi | Etmpo

- o " N.__ 6-(3p-Tolyloxy- 292!
12 “ NH  benzyl)-2H-pyridazin- (292.33)
e 3-one T
; Me : 0 '
_ 0 N..__  6-[3-(4-Chloro- 312"
I3 Z "NH  phenoxy)benzyl]l2H-  (312.75)
™ o pyridazin-3-one - .

s | 0 - 6-[3-(3-Chloro- - 312t
4N A NH  phenoxyybenzyll2H-  (31275)
‘_ . pyridazin-3-one , S
X .
' Me 0 N. 6-(3-m-Tolyloxy- - 2921
L5 'Y~ NH  benzyl)-2H-pyridazin- (292.33)
o e o 3-one . ' '

6-[3-(2-Chloro- 3
phenoxy)-benzyl]-2H- (312.75)

X
| 0
| Ci o AN 6-[3-(3,4-Dichloro- 347"
17 NH  phenoxy)-benzyl]2H- . (347.2)
1 , AN o pyridazin-3-one

16

' Cl 0 6-[3-(3,5-Dichloro- 347"
I8 - phenoxy)-benzyl]-2H- (347.2)
o . pyridazin-3-one |
a
 Mew_ 6-[3~(3,5-Dimethyi- - 336
19 - phenoxy)-5-methoxy- (336.38)
benzyl]—ZH—pynda.zm ' :
3-one _

- Me OMer

-



—

Cl O Me0 O 6-[3-(3-Methoxy- 323 1-37 | \ phenoxy)
4-nt hyl - (322.36) [/ | [/ benzyl] 2H pyri dazin l\/b @]
8%&%85@9 5-70.7 0 6 (4-Chloro 313 1-38 \°

P

enoy benzyl ) - 2H (312.75) | ( I\ pyr.daz?ﬁ%’-“@l’%ﬁlﬁ#ﬂﬂmﬁ

Cl OF3C\ O N 6-[4-Methyl-3-(37-361 1-39 i "Ng
tF|f|||ngmefh\ll (360.33)._/ |/ \ phenoxy)-benzyl]-2H

i dazin-3-one oil TebleIN t N 6-[ 3-(3-Chl oro-

341 1-40 \ \ O 'NH phenoxy)-4,5- 340. 80 M+H]*
Pdi et hyl - benzyl ] - 2H Me O pyri dazi n- 3- one .121- 123 (i)
# .41 MO 6-( |-3-m 307 \ i Ndse
tolyl oxy- henzvl 1-2H (30& 36) pyridazi n-3-one ne fp
0i'ICI 3- B6G3AGS, 5-Bichlor)-C~ NTOON 391NH
HBheno belenyty)-52hbithysyi dazi B2

-10183 A0 & ( 3bla} peH-py3Bizin-1- 43 \

3-one NG
YCr' ~ "~ INTH phendxy) - 4- |soprQ)pyB~ona{354 83) / \
benzyI]Ckl—l-pyrlﬂlMttn i-Pr O 3-one 104-106 F 0 N

6-[3-(3-Fluoro- 311 | -4\ 'NH phenoxy) 4- et hyl -

O bess Henyr i dé3-63. WPicios-one 391"
“{% ( 3PBpEHYS-cdwEy- © NH (391.25)
63h /b%‘lHH]PJ@MZE'yH dazi n-

3-one

Ne 6033,5Dichloro- 377
NH phenoxy)-4-methoxy- (377.22)
N o benzy!]-2H-pyridazin-

3-one
0 _ 6-(4-Methoxy-3- 308
1-13 _ /N “NH phenoxy-benzyl)-2H- (308.33)
. ™ o pyridazin-3-one ' ;

. | o ' 6-[3-(4-Chloro- s
I-14 AN phenoxy)-4-methoxy- (342.78)
o A o benzyl]-2H-pyridazin-

3-one

ey 0O N 6-(5-Methoxy-3- : 308"
- I-15 NH phenoxy-benzyl)-2H- (308.33)
™ o pyridazin-3-one - _

OMe _
S 0 ‘ . 6-[3-(4-Chloro- _ 3421
I-16 O _/N "NH - phenoxy)-5-methoxy- (342.78)
Ci ™ o g?:;fgl} -2H- pyndazun :
OMe

' Cl 0 ' 6-[3-(3,5-Dichloro- 375"
CH7 AN phenoxy)-5-ethyl- (37525)
o : N benzyl]-2H-pyridazin- :
C 0 3-one - .

' 6-[3~(4-Chloro- 327

I-18 /N NH  phenoxy)-4-methyl- (326.78) .
Cl ™ benzyl]-2H-pyridazin- :
o Me "0 3-one . '



WO 2004/ 085406 PCT/ EP2004/ 002736 -31 Table | [MtH7+
cpd (m/v) Structure Name MP 0 6-[4-Chloro-3-(4- 347

| - 46 NH chl or o- phenoxy)-be (347.2) "IN
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3-phenoxy-benzyl)- -{(330.74)

2H-pyridazin-3-one

3-[2-Chloro-5-(6-oxo-

194  NC o PN - 1,6-dihydro-pyridazin-  ~ (355.75)
: : © 3-yImethyl)-phenoxy]- :
\ .
: _ c1 0o . S-flnoro-benzonitrile
. . F . : .
MeO,C 0 /N"NH 3-[2-Chloro-5-(6-0x0-
195 m 1,6-dihydro-pyridazin- ~ (388.78)
a ) XN 3-ylmethyl)-phenoxy]-
. ¥ . . '- :

S-fluoro-benzoic acid
methyl ester

3-[2-Chloro-5-(5-

196 MeO,C 0 /N‘NH methyl-6-ox0-1,6- (402.81)
_ o @ dihydro-pyridazin-3-
. ; Cimo ylmethyl)-phenoxy]-5-
‘ F ) " Me i i )

fluoro-benzoic acid
methyl ester :
6-(4-Bromo-3- . 357

17 ) A phenoxy-benzyl)-2H- (357.20)

. : ©/ m - pyridazin-3-one . -
S

. o Br o . 0 . _ . : .



E) o yl nmet hyl ) - phenoxy] -5 CN fl uoro-benzonitrile
3-[2-Chloro-5-(5- 1-107 F O ON, M net hyl - 6- oxo-1, 6-

369. 78) di hydro pyridazin-3- Cl o
éﬂ%{(’ﬁwﬁ phenoxy! -5- CN Me fl uoro-benzoni t ri PET/EP2004/002736
3-Chloro-5-[2-chloro-"1-108 NG70 % N

5-(5-nethyl-6-0x0- (386.24) 1,6-di hydro-Pyri da2| n Cl

O 3-yl net hyl) - phenoxy] - Cratd benzonitrile

3-[2-Ethyl-5-(5 1-109 Me o N. nethyl -6-o0xo0-1, 6- pM+H*
epd 359.43) ZON di hydro pyridazin-3 Et o o (mw)
#yl met hyl ) - ph8traotyek - 5- CN Me net hyl - Nemzonitrile -

6-[ 4- ChI oro-3-(3- 376 1-110 Ctwo |v. chl oro-phenoxy -

_ O et Ny3-@RlbRO5-EEEth V-
1-9$)yrldaZI or 0- I5ndkthyd-bloxb-1L1 O @79.84)
@ $%6. 24)dihyaesiBytdazi3- O
0- 2H NHVE pyig i dazi n-@Bmemg -Qaen@xﬂm
6-[4- Chl oro-3-(3- 432 1-112 )Beantﬁmzy -4-
chl or o- phenoxy) - (432.31) b ~d ~~~10 enzyl 4
mor ph rpholin- 1A 4- yI - 2H Py ra3-Gilzions-B-efbyl '
Ch|_o%( |-J(m~3axa§a55dzﬂﬁ)co- &OJo.@Bﬁ.m
WO 2004/yti84i08-yimethyl)- ‘
" Tabl e Iphenoxyl-benzonitrile

“NE 3-[2-Bthyl-5-(6-0x0- "
1,6-dihydro-pyridazin-  (345.40)
0 3-ylmethyl)-phenoxyl- S

S-methyl-benzonitrile

3-[2-Bthyl-5-(5-

101  NC o N methyl-6-oxo-1,6- (363.39)
' . dihydro-pyridazin-3-
Et 0 yimethyl)-phenoxy}-5- = - '

Me fluoro-benzonitrile
- 1 : . 6-[4-Chloro-3-(2,5- .
I.102 0 N wH dichloro-phenoxy)- (381L.64)
. m  benmyl}-2Hpyridazin-
. a (o} 3-one
Cl ) .
Br  6-[3-(2-Bromo-5-
I-103 0 '/N‘NH chloro-phenoxy)-4- (440.12)
- chloro-benzyl]-4-
. Cl XN - methyl- 2H—pyr1dazm~
Cl Me 3-one )
o S - 6-{4-Bromo-3-(3- 391
1-104 Cl 0 /N‘NH' chloro-phenoxy)- (391.65)
- \©’ m " benzyl}-2H-pyridazin- |
, Br ' 0 3-one
6-(4Bromo3- 371

F105 a0 Mg ~  Phemoxy-bemzyh-4- . (371.23)
: . o _ methyl-2H-pyridazin- : _
- ' Br N E 3-one ' S



[MtH + cpd (mwv)  Structure Nanme np
3-Fluoro-5-[2-nethyl 1-114 F Of_% N>
-56-oxo-l ,6-dihydro Il (\"/"IE pyridazin-3-ylnethyl)-

WO 20/085486 phenoxy] - benzonitrie CN 3- Br ono- 4- | BPCHRPHPH002736
416 1-115 r 5-(6-o0x0-1, 6-di hydro- (466.66) [/ o ft. Ng
pyridazin-3-ylmethyl) / phenoxy]-benzonitrile NC

3-Chloro-2-[2-chloro 372 Tabielll6 N

5- (6-o0xo0-1, 6-di hydro-: (372.21) v, ' [M+HET"
cpdpyri-dazin-3-yhnethyl) | / Cl1 / phenoxy]-benzont nl@w)Cl
#0O 6-[4-Col orgmtee®, 6-° 381 1-117 1 Hamdl or o phenoxy) -
(381.65) O ~INg benzyl]-2H pyridazin 3-one ClClop

5= 4- c;m o7 0-3-( 2- 365 1 TI8 B GImyie-G- 1 uor o-

| 1-106365 ben y zyl ] - 2Hréet@lfﬁLdiaZﬂ61 3-one (30369
: [2- oro xo 363 Wi hyridaziNG- 1, 6- di hydro
: PYndaZ| gret hylﬁahﬁpph’eﬁbxy]rﬂ ct /0

|sophtha|:@n|trlle 1 4- Chl or 0- FndoZ-enbaiteite 1- 120 0 ~
5- (5- net hyl - 6- oxo- NH 1, 6-di hydro-pyridazin Cl / O
3-vyl met hyl ) - phenoxy] 3-f2-Chloro-5-(5-

1-107 ,N\ methyl-6-0x0-1,6- (369.78)
- dihydro-pyridazin-3-
_ ylmethyl)-phenoxy]-5-

fluoro-benzonitrile

3-Chloro-5-{2-chloro- -

108 NG 0. ,N,'NH 5-(5-methyl-6-oxo- (386.24)
- 1,6-dihydro-pyridazin- .

: Cl RN - 3-ylmethyD-pbenoxyl- =~ _
o a o Me o |

benzornitrile

' 3-[2-Ethyl-5-5-

- 1109 Me o P . maethyl-6-0x0-1,6- (359.43)
: ~dihydro-pyridazin-3-
S '\QtD/L‘AO . ylmethyl)-phenoxy]-5- - i
: o . e . _

methyl-benzonitrile
6-[4-Chloro-3-(3- 376

1-110 1 o N chloro-phenoxy)- ~  (376.24)
Cl '\ o methylamino-21-
Me pyridazin-3-one

'6-[4-Chloro-3-(3- - 376

L1l " chloro-phenoxy)- - (376.24)
: U benzyl]-4- o
' methylamino-2H- ' B .

pyridazin-3-one

,N~ 6-[4-Chloro-3-(3- 432
I-112 \Q/ chloro-phenoxy)- (432.31)
' benzyl]-4-morpholin- ° :
4-y1-2H-pyridazin-3- . '
= : one

0 _
2-[2-Chloro-5-(6-0x0- 355

113 O~ Hogy  L6diydropyridezin- (355.76)
- ' m 3-ylmethyl)-phenoxyl- 2 _
o RO X0 - 3-fluoro-benzonitrile _ R



CN Me benzonitrile N /Me~ o N O yridaz
3-Chloro-5-[2-nmethyl [-121 pyridazinyl-3-yl nthyl)
ethyl) ~ - cl phenoxy]-benzonitrile WO 2004/ 085406 -
W@D@Pﬂ/ §04/ 002736 -40 Table | [MrH + cpd ( MRGI/EP2004/002736
Structure Nane MP 4-Chloro-3-3%2-chloro 1-122 O -
5-(6-0x0-1,6-dihydro- NH pyridazin-3-yhothyl)- O O
henoxy] - benzonitrie XebT 4- Chl or0-3-(5-_1-123 0
/>NH chloro-2-nethyl- "%hy2 i ct ~ O VT
cpdnet et hyl - 2H pyri dPYridazin- O M 3-one NC O, ONaiw
# 1i 5-(6-o0x0-3@tdd hydro- Me O PYri ddai:- 3-yl nmet hyl) -
Me phenoxy] - benzonitrile e 6-[4-Chloro-3-(5 |-125%wp
chl or o- 2 nmet hyl - phenoxy) - ben3-Fruaiks-[Clmetkl- -
T-1ipyrid = 30Q . "N NH-(6@x¥¥1i6daikydno-
SChIor [2 ro | - 123Gripagin-slglmerhyB- - | met hy |)
ph&noXy] - benhemixyj-beazonkrild ~~N~
3 FI uorocﬁ [2-methyl 1-127 H 5-(4-nethyl-6 oxo- M
Me~O 1, 6-di hydro pyridazin- CN 3-yl methyl) - phenoxy]

benzoni trile 3-Bromo-4-[2-chloro-
115 _ 5-(6-0x0-1,6-dihydro- (466 66)
o g . pyridazin-3-ylmethyl)-
m phenoxyj-benzonitrile
NC Cl [ '
. . " 3-Chloro-2-[2-chloro- 372
I-116 N '5-(6-0x0-1,6-dihydro- {372.21)
0 N pyridazin-3-ylmethyl)- .
g m | phenoxy]-benzonitrile
.Q O _ |
| 6-[4-Chloro-3-(2,6- 381
117 | dichloro-phenoxy)- (381.65)
- o A benzyl]-2H-pyridazin-
: '\ 3-one "
e 0 o |
6-{4-Chloro-3-(2- 365
118 1 . chloro-6-finoro- (365.19)
h o Aun ~ - phenoxy)-benzyl]-2H-
. pyridazin-3-one
Cr S (8] c '
- F
4-[2-Chloro-5-(6-0x0- 363

N
1-119 0 1,6-dihydro-pyridazin- (362.78)
: (é/ m 3-ylmethyl)-phenoxy]- :
. N i RN isophthalonitrile : -
: 4—Ch10r0-3—[2—cﬁloro—

o a |
I-120 ' 0 . - 5-(5-methyl-6-0x0-
A 1,6-dihydro-pyridazin-
a1 NNg = 3-yimethyl)-phenoxy]-
_ CN , Me iir

benzonitrile

N o - - 3-Chloro-5-[2-methyl-
IRl m 5-(6-0x0-1,6-dihydro-
o Yue ™ ™  pyridazin-3-ylmethyl)-

phenoxy]-benzonitrile



NC, O, ONENx 3-Fluoro-5-[2- nethyl -128

5-( methyl 6-oxo- Me O 1, 6-di hydro-pyridazin F Me
3-yl met hyl ) phenoxy]- benzonitrile F O
W% gﬂr‘/@ 63/5 [2-nmethyl 1-129 | ON-NH 5- ( 5- net hyPCBEB84/002736
O 1, 6-di hydr o- pyri dazi n- M4QRC Me
3_

Yl ne thxl)-Phenoxy] benzoic acid nethyl ester WO
2004/ 085406 PCT/ EP2004/ 002pB868 -41 Table | [M+H + cpd
(mv) # Structure Name MP cl o ON- 6-[4-Chl or o- B4{E3F
@420 1-130 chloro phenoxy)- (420.30) O o (mw)
# benzyl]-4-[ (&xd¥hee N hydroxy- et hyl ) -Ns®s hyl - ami no] - 2H
~COH pyridazin-3-one & o ~N Carbanmic acid 2-({6- 43
T-I3T VN [4-Chror 0- 3- (3- ChT AL@xlokhZRR -chtrg- K& CI T 0
1-12@henoxy)l; b@pz 1]-3- xo 2,3-n 5Q5Qﬁgﬁq4hgyﬁdda2|4 yl}
Me' N~0 a ethyl éﬁmﬁ§@ﬁmﬁ£ﬁ

- 3-Bron® (£ Or G- 1-1 eﬂbx?/]’-bdhzonﬁﬂc
- 5-(6-0xgyl, 6-di hydro- (434.68) pyridazin-3- ylnethyl)

ct o phenoxy] benzam de 0 6-[4-Chl oro-3-(3,5- 471
6-[4-Chloro-3-(5-

e
123 0. Ne chloro-2-methyl-
_ A phenoxy)-benzyl}-4-
_ al X methyl-2H-pyridazin-
' Cl Me

3-0ne

NGO N 3-Methyl-5- (2 mothyl-
B4 m 5-(6-0x0-1,6-dihydro-
N Me XN pyridazin-3-ylmethyl)-

' Me

phenoxyl-benzonitrile

-  Me . 6[4-Chloro-3-(5-
1-125 o chloro-2-methyl-
: : mﬂ phenoxy)-benzyl]-2H-
o 1 0 -pytidazin-3-one :
& _ : E
3-Chloro-5-[2-chloro-

N 0 -
I-126 m 5-(6-0x0-1,6-dihydro-
: t ~770 pyridazin-3-ylmethyl)-
Cl o

phenoxy]-benzonitrile

- E o N 3-Fiuoro—5—[2—-methy1—
I-127 m 5-(4-methyl-6-oxo-
- Me Me” X - 1,6-dihydro-pyridazin-

CN - . " - 3—ylmethy1)~phenoxy}
I benzomtnle

. NC 0. Ne  3-Fluoro-5-[2-methyl-
128 H 5-(5-methyl-6-oxo-
' \Q;Iemo -~ 1,6-dihydro-pyridazin-
T Me '

3-ylmethyl)-phenoxy]-

. : benzonitrile
R F ) . - 3-Fluoro-5-[2-methyl-
. I-129 : & - 5-(5-methyl-6-oxo-
- o Me” X N0 -1,6-dihydro-pyridazin-

MeO,C .- Me 3-ylmethyl)-phenoxyl-
- o . — benzoic acid methyl
ester :



Ry

-133 Br , O }~. dibrono-phenoxy) - (470.55)
benzyl ] -2H pyridazin cl 3-one Br Br 0 ~N,
6-[4-Chloro-3-(3,5- 485 1-134 1 N dibrono-phenoxy)
- WONWUPE388) Ct | o benzyl]-4-nethyl-2H Br Me PCT/EP2004/002736

pyridazin-3-one 5-[2-Chloro-85- 377 1-135 N O
nmet hyl - 6-.o0x0-1, 6- (376.81) di hydro-pyridazin-3- CO0
yl met hyl) - phenoxy] -- CN MeTdtgdpht hal onitrile r
6-[3-(2-Bronp-5- 445 1-136 o ft chloro- phenoxy)m':rH]

cpd 444.09) chloro-2-fluoro cl o benzyl]-2H pyri dazimw)

#Ct 3-one 5-[@uéthd=or 0- 5- (6- 0x0- 363NAmd 37 NC o0 ~.

1, 6-di hydro-pyridazin- (362.78) ) vy p
S-ylmet gyl )= T OUnD T sopipahigRldAl € TN V430

1-138004/ 0854

cpd (M)

#7136 chidfi@piaabk®- | [inl +Ha0.30)
1-138 1 \ O\ '

/3 hl'oro- 352
)- beﬁ:eEZ)d %Eh(% (352.7)

5-ylnmethyl]-2H C1 O @If’py daZIIﬁetBy]_Q_ﬂﬁn 0F-210 ci ON
O6[7(35D|chloro- ﬁnmgudne '
f

phe %pzofuran (387 2) 15‘5({6- 463
1-13@3/”rhg ne ” N 6- %aﬂo 3921 (463.32)
C phenoxy)-benzyl]-3-

- 0x0-2,3-dihydro-
\L i  pyridazin-4-yl}-
methyl-amino)-ethyl
‘ester '
3-Bromo-4-[2-chioro- 436

. - ' Br :
- 132 O. PN 5-(6-0x0-1,6-dihydro- (434.68)
. , m pyridazin-3-ylmethyl)~ :
‘ : HN Ci T RN _phenoxyl-benzamide
: & | ) .

6-[4-Chloro-3-(3,5- . 471

- 1133 Br. N A - dibromo-phenoxy) - (470.55)
' \©/ m ~ benzyl]-2H-pyridazin- o
- Cr . 0 3-one
Br . ) . ' .

Br O : )N“NH 6-[4-Chloro-3-(3,3- . 485
I-134 dibromo-phenoxy) - (484.58)
Q;xmo benzyl]-4-methyl-2H-
_ - Br Me i i

pyridazin-3-one
' 5-[2-Chloro-5-(5- 377
I-135 N 0 Aeen methyl-6-0x0-1,6~ (376.81)
' RQ/ m dihydro-pyridazin-3- . :
_ v cl o yimethyl)-phenoxy]- :
I CN ' Me * isophthalonitrile '

o Com 6-[3<2-Bromo-5- 445
I-136 0 Na . chloro-phenoxy)-4- (444.09)
NH . .
, - chloro-2-fluoro- :
_ CI e benzyl]-2H-pyridazin- -
S ooa -

3-one

- 5-[2-Chloro-5-(6-oxo- 363

1-137 NC 0 A 1,6-dihydro-pyridazin- -~ (362.78)
S . . 3-ylmethyl)-phenoxy]- e
- _ cl : 0 isophthalonitrile - _ :

CN



[-140 \ O\ -NH phenoxy)-benzofuran- (352.8) /
5-yl nmethyl]-2H O O pyridazi n-3-one F
6-[7-{3,5-Difluoro- 355 1-141 phenoxy)-benzof uran-

WQ 209408506 \ 0 NH 5-yl met hyl ] -2H ~. pyri dazi n- 3PGHEP2004/602736
213.4-215.5 F O O Br 6-[7-(3;%-Dibrom- 477 1-142
phenoxy)-benzofuran-.(476.1) O\ "Nrg 5-ylnethyl]-2H
/N _/ pyridazin-3-one 183T$ldB5.3 Br OOci 0 N :

6-[7-(3,5-Dichloro- 389 1-143 \ \ NH IMEDT
epdohenoxy) - 2, 3-di hydro-, (389.2) -benzofaran-5 0 0 (mw)
#yl met hhnet hyBjru@ie 216. 5-218.8 C Nymelazi n- 3- one

6- (7- Phenoxy-2,3- 321 \ i "“NH di hydro- benzof ur an- 5ap
yl met hgf7) 4 hido O 352
“NASINE  \phendxy#bdaefubmOx o- 1,(652.7)
|hyo 0 r|d$g1tﬂ&th$]:]2((—B43 3) NC/ [

o¥yilaeB-ood i t nle 172651719

347 1-146 |

%}ﬁ geélgll 2HO 326
12

, 5- Di et hyI
beZZofuran- (346 4) / / 5-yl

nzofuxdm( W) (387.2)

pyndazm—?:-—one

6-[7~(3-Chloro- 352!

- phenoxy)-benzofuran- - (352.8) -
5-ylmethyl]-2H-
pyridazin-3-cne
: 6-17-(3,5-Difluoro- 355
1-141 - - phenoxy)-benzofuran- (354.3)
' : - 5-ylmethyl]-2H- :
pyridazin-3-one . 213.4-215.5
By 5 6-7-(3,5-Dibromo- 477
1-142 : o - phenoxy)-benzofuran- (476.1)
~ /N 5-ylmethyl]-2H-
pyridazin-3-one 183.9-185.3
Br '
Cl 6-[7-(3,5-Dichloro- . 389
1143 phenoxy)-2,3-dihydro- (389.2)
‘ benzofuran-3- ) '
- yimethyl]-2H- 216.5-218.8
L . s | ; pyridazin-3-one
' 0 _N. 6-(7-Phenoxy-2,3- 321
1-144 ~ NH  dihydro-benzofuran-3- (320.4)
' . yimethyl)-2H-
0O (8] pyridazin—S-qne _ 133.7-135.8
o ‘ 4-[5-(6-O%0-1,6- 3422
145 . dihydro-pyridazin-3- (343.3)
yimethyl}-benzofuran- .
7-yloxyl-benzonitrile = 174-175
6-[7-(3,5-Dimethyl- - . 347
phenoxy)-benzofuran- (346.4)

*.5-ylmethyl]-2H- _
pyridazin-3-one ~ 5660




# Structure Nane np \ O 3-[5-(6-0Oxo0-1,6- 344 1-147 |
N di hydro-pyridazin-3- (343.3) - - \ O

él net hgf{ -benzofuran CN 0 7-yl oxy] -benzoni tdl
70p4/58 .1 NC ON 0 6-[2-Chl oro-5-(6-0x0 |- 1PGI/EP3064/002736

1, 6-di hydr o- pyri dazi n- (338. 7653- N CL 0
] \/I net h\/l \ _nh_gnnvu'l nvridine-2-carbhonitrile N

4- ("hl or o- 9 ro chl nr_n- I’-}iQTabiQIIAQ 0

——

5- (6-o0xo0- 1, 6- di hydro- (372.2) pyridazin-3-yl net ByhH"
cpdy phenoxy] benzonitrile 228.0-229.6 | 6-][ 3-(3- Bfmwb-
#411 1-150 BPIECtH¥Bo : ~Ptv, N phenoxyNaIAEChl or o- 2-

(409.6) fluoro-benzyl ]-2H 100 N o_pyridazin-3- onenp N

a N R AChNOr o-  390B-[SH(640xb-1,6-0 ON, 344

I-142- £ | o 1,/6- {'390. 2)dihyilrdysotidezipgr i dazi 33 R"
E _ RO 1 beyimehyl-thngofutdn-
2- r 1- 15@ofy)-benzeniGi, 171.0-173.1
3- 0X0- 1, -dlhydro- (380.77) pyridazin-3-ylnethyl)-
cl O phenoxy] CN terepht hal onitrile
3-[6- 2 | 4 1- ¥ER-Clac5HE-oxov,

I-148- (6- oxQ- 1 6- 3. 75)1,(pihydiapimdainy (3RSt A6y | ) -
0 phenox{ - &¢ eNSbenz orf-glmethgl)-phénoxy]-
4- Chl or 0- 2-[ 2-chl oro-- 386 1- Iyddioe-2-Ntbonitrile
5-(5- metNyI-G oxo- (386.2) 1,6-dihydro- yrlda2|n-

'4-Chloro-2-[2-chloro-

I-149 A 3-(6-0x0-1,6-dihydro- (372 2)
: m pyridazin-3-ylmethyl)-
_ a Ny phenoxy]-benzonitrile 228.0-229.6
15 : ' - 6-[3-<(3-Bromo- 411
- Br 0 N phenoxy)-4-chloro-2- (409.6)
U NH fluoro-benzyl]-2H-
. a1 0 pyridazin-3-one

' 1'151 - N  4-Chloro-2-{6-chloro- 390
- O ' : 2-fluoro-3-(6-0x0-1,6- (390.2)
- Ao dihydro-pyridazin-3-
| ar N-Np  ylmethyl)phenoxy]-
1 benzoniteile
' . 1-5 N 2-[6-Chloro-2-fluoro- 381
152 0 N -~ 3-(6-oxo-1,6-dihydro- (380.77)
| NH pyridazin-3-ylmethyl)-
Y a o phenoxy]- _
CN terephthalonitiile
' . o - 3-[6-Chloro-2-fluoro- 374
- I-1533 F O NG . 3+(6-ox0-1,6-dihydro- (373.75)
. : . pyridazin-3-ylmethyl)-
: c : 0 phenoxyj-5-fluoro- C
CN .. . benzonitrile

' N 4-Chloro-2-[2-chloro- 386
1-154 ) . . 5{(5-methyl-6-oxo-  (386.2)
. _ Ao 1,6-dihydro-pyridazin-
- Ny 3-yimethyl)-phenoxyl- 215. 1-215 9
Cl. benzonitrile
6-(4-Chloro-2-flnoro- 345.16
- 3-phenoxy-benzyl)-4- (344.78)

methyl-2H-pyridazin-
3-one - '

I-155




G 0 3-ylnethyl)-phenoxy]- 215.1-215.9 d M

benzonitrile 6-(4-Chloro-2-fluoro- 345.16 1-155, o

9%N0 3- phenoxy-benzyl)-4- (344.78) nethyl-2H pyridazin
WQR0030%e6 Me WO 2004/ 085406 PCT/ EP2004/ 002736PCT/EB2004/002736

Table | [ MtH] + cpd (my)  Strugfure Nane |

6-[4-Chloro-3-(3,5- 414.97 1-156 Cl1 -Ng

di chl or o- phenoxy) - 2- (413T&l®1 hyl ~ C / O net

met hYl -2H2H-py PYrid 1dazin- CI Me 3-one [M+HTF
 ¢cpB-[6-Chloro-2-fluoro- 388 1-157 F, O)v. (mw)
#3 (5-met hyl - Gigosge (387.78) 1, 6- di Ryes o- pyridazin-
4*1 cl 0 3-yl nmethyl)-phenoxy]- CN Me

5-TTTOT 0~ DENZOME LTI 1€ NC 7 U 41 o 3b@,50 Qhaop- (b-

1-15881 _7C1_15 0, (dazi - (3898 ﬁenoxy)g Q413 67)
; 6-di di od 2 NVe gk
phenoxy] REORA T | $,6- [ 3-fIh mﬁMS 1- 159

noxy) - 4- (444.09) chigro-2-Fluoro- G O

pyrl dazin ‘55 Br 3- Of%—Chloro—Z—ﬂuoro— 388
3-(5-methyl-6-0x0-  (387.78)
1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]-
5-fluoro-benzonitrile

* 3-[2-Chloro-5-(5- 381
dimethylamino-6-0xo- (380.84)

- I-159

I-160

I-161

1162

I-163 .

T164

1-_158_@-' ARG
Cl_._\o

Br O | /N |
R<seaed

1,6-dihydro-pyridazin-
3-yhmethyl) -
phenoxyl-benzonitrile
6-[3-(5-Bromo-2-~ 445 ;
chioro-phenoxy)-4-  (444.09)
chloro-2-fluoro- -
benzyl]-2H-pyridazin-

3-one

6-(4-Bromo-2-fluoro-
3-phenoxy-benzyl)-

375(375.2)
2H-pyridazin-3-one '

6-[4-Bromo-3-(3- 455
bromo-phenoxy)-2-  (454.10)
fluoro-benzyl}-2H-
pyridazin-3-one

4-Chloro-3-[6-chioro- 390
2-ftgoro-3-(6-0x0-1,6- 390.20
dihydro-pyridazin-3-
ylmethyl)-phenoxy]-
benzonitrile
4-Bromo-2-[2-chioro- 418
5-(6-0%0-1,6-dihydro- 416.66
pyridazin-3-ylmethyl)-
phenoxy]-benzonitrile

- 3-[6-Chloro-2-fluoro- 370

3-(5-methyl-6-oxo- = (369.79)
1,6-dihydro-pyridazin-
-ylmethyl)-phcnoxy]-
benzonitrile



3phenoxy- benzyl)- 375(375.2) 1-160, o &x \ ~ 2H

pyri dazin-3-one Be O 6-[4-Bronp-3-(3- 455 1-161 Br ,

O ~N. N brono phenoxy)-2- (454.10) fluoro benzyl]-2H
WBRO/OB#¢ dazi n- 3-one | 4- Chl or 0- 3-[ 6- chl or o- BODEP2004/062736

1-162 , 0 fl, 2fluoro-3-(6-ox0c#1; 6- 390.20 /

di hvdro-pvri dazin-3 C 0yl net hyl) - phenoxy] - CN

benzonitrile N 4-Bronp-2FdbIch| oro- 418 1-163 0

5- (6-o0x0-1, 6-di hydro- 416.66 ein-3-yhnethyl)- pmMM&H*
cpdphenoxnoxy] benzonitrile Er 3-[6-Chl oro-2-fl uor ognsg/0
#1-164 NC , 0S@htBe(5- et hyl - 6- oxo- Na@®. 79) |

1, 6-di hydro pyridazi.n Cl_0 3-yl nethyl)-Phenoxy]- Mp

~ benzoni ted e WO 20041085406 PC'W-M%[%%:}%%
I-163abl e | Ml + d)ﬁ 4 St3-@cheth@-oNage M430.69)
4- Bronp orq- 432 |- 164,6dhNrbpfSdant hyl - 6- oxo
(430.6 fl hy Ry I | dazi3ayikihl)-phenoxyl-
3-yl net hy»l) Phenoxyl Br nme bdramnidiiei | e N

e
| '23[7§ gl;) 0-5-(5- 377 '1-166 ;g N MELhy! - 6zpx0- 1, 6-
‘1166 376 o P methyl-6-0x0-1,6-  (376.81)
dihydro-pyridazin-3-
a” e 0 ylmethyl)-phenoxy]-
CN Me terephthalonitrile

N o A rm ~ 3-{2-Bromo-5-(6-0xo- 382
1167 - m 1,6-dihydro-pyridazin- (382.22)
: Br N o 3-ylmethyl)-phenoxy]- -

benzonitrile

_ " CN - 2-[2-Chloro-5-(6-oxo- 363 .
1168 0 P — - 1,6-dihydro-pyridazin- (362.78)
m 3-ylmethyl)-phenoxy]-
' e terephthalonitrile

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

I-169

3-[6-Bromo-2-fluoro- 418
3-(6-0x0-1,6-dihydro- {(418.20)
pyridazin-3-ylmethyl)-
phenoxyl}-5-fluoro-, - 185.2-186.7
benzonitrile '
2-Chloro-4-[2-methyl- 352
5-(6-0x0-1,6-dihydro- (351.80)

- pyridazin-3-yimethyl)-
phenoxyl-benzonitrile 184.0-184.8
5-[6-Chloro-2-flucro- 395
3-(5-methyl-6-0xo-  (394.80)
1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]- 230.1-231.9
isophthalenitrile

' _ 5-{6-Chloro-2-flucro- 381 -
1-173 NC OMH 3-(6-ox0-1,6-dihydro- (380.77)

: pyndazm—B-y]methyl)—
S | c1 Ny phenoxy}- '

ON o isophthalonitrile

- _ N 2-Chloro-6-[2-chloro- 372
I-174 Cl ls) PN —(6—0x0 1 6—dihydro— (372.21)
_ CI _ o phenoxy]-benzomtnle 213.9 215 5

1170

I-171

172




I I yd o-Pyridazin-3 Cl O ylnethyl)-phenoxy]- CN M

terephthalonitrile N/ O 3-[2-Brono-5-(6-0x0- 382 (

1-167 |1 | / NB 1, 6-di hydro-pyridazin- (382.22) Br O
WR2004/A%509fy | ) - phenoxy] - benzonitrile N PCT/EP2004/602736

2-[2-Chl oro-5-(6-0x0- 363 |-%68 o eN,

1.6-dihydro-pyridazin- (362.78) |

3-yl met hyl) - phenoxy] _Cl olabledepht halonitrile CN |

6-[4-Brono-3-(2- 405 1-1690 , chloro-phenoxy)- M+H*
cpd(405.68) | ~I V~ ON beryl]-4-nmethyl-2H ~ Br 4b, @w)
# pyri dazi n- 3- Bimetffdam Me 3-[ 6- Br onoN&ed | uor o- 418

1-170 F, o }v' N 3-(6-0xo0-I1,6-di hydro- (418.20) mp

pyti dazi mNS yl et hyI ) I 0 phenChidrot-[RIcHRES 386
}17485. 23 7 0 .‘i‘ itrile 5@5-mhbthyl¥-oxo-  (386.24)

2-Chl or b 7 52 1- 17 Jb-dibydro-pyridazin-

35 1. 80B-yhiNeihyl)-phebxyy- €20.2-221.9
pyr| da2| n- 3- yhnet hyl Jve phenoxpéndoginiieni tril e

184. 0- 18‘;& 8 5 [ 6=Chl oro-2-fI umomggé_cgroggzg,gg: 0 .

I—176V 3- - 6<0 (394. 8@)(5.ohlthyl-6-0x0-  (365.82)
6- di - da "L 0 3- yrmgﬁ Ji¥d-DycRasRoxy] -
230 1- t hal ont B%ﬁtﬁyl}phenoxy} 201.2-202.3

5-[6-Chle ro 2- fluorq,;{[e 381 1-1%

. 3-(6-0xQ d| hydro- (380. 77) . ( 301
. ri dazin?3-yl methyl cl O p :
Il?fgophnmml or o 0rz 372 P 174
c1/ X0* Al hydr

pyri dazi n -yimet hyl) -
NHCOMe N—{Z—[Z-Chloro—ﬁ—(cﬁ- 370

178 @,a Moo oxo-1,6-dihydro-  (369.81)
o m pyridazin-3-ylmethyD)-
\ .
‘ : i _ 0 phenoxy]-phenyl }- 190.0-190.4
acetamide
HNSO,Me - N-{2-[2-Chloro-5-(6- 406
179 o P ~oxo-1,6-dihydro-~ (405.86)
' | m pyridazin-3-ylmethyl-
x
_ Q1 _ o phenoxy]-phenyl }- -‘
_ methanesuifonamide -

6-[4-Chloro-3-(2- 358

I-180 nitro-phenoxy)- (357.76)
m benzyl]-ZH-pyndazm—
' 3-one
. _ 2-{2-Chloro-5-(6-0x0- 338 _
I-181 _ é/o NP 1,6-dihydro-pyridazin- (337.77)
m 3-yhmethyl)-phenoxy]-
a Yo benzonitrile 173.0-174.5

CN . 2-[2-Chloro-5-(5-

I-182 0. © methyl-6- (394.80)
. . /NWH 0x0-1,6-dihydro- _
' : Cl Xy pyridazin-3-ylmethyl)-
. CN Me phenoxy]-
o terephthalonitrile
- 6+[3-(3-Chloro- . '
_ phenoxy)4- (380.76)
trifinoromethyl- :
* benzyl]-2H-pyridazin-
3-one .
 4-Chloro-3-[6-chloro- 403
- 2-fluoro-3-(5-methyl- (404.23)
G-0x0-1,6-dihydro-
pyridazin-3-ylmethyl)- 225.9-228.9
' phenoxyl-benzonitrile

1-133

1-184




01 N O phenoxy] -benzonitrile 213.9-215.5 WD '
2004/ 085406 PCT/ EP2004/ 002736 -46 Table | [MH + cpd
Structure Nane np CN 2-Chloro-6-[2-chloro- 386
WQ 2003885806 0 ~i , 5-(5-nethyl-6-o0xo- (386.24) ~PCI/EP2004/002736
1, 6-di hydro- pyri dazi n- co 3-yl4¥et hyl) - phenoxy] -
220.2-221. 9 Me benzonitrile CN 4-Chloro-2-[2-chl oro-
366 1-176 0 }+I. 5-(5-nefdhidl- 6- oxo- (365.82) MHE

-1, 6-di hydro-pyridazin Me o 3-yl nethyl)-phenoxyl - (M4+FE]*"

cpd?01. 2-202.3 Cd the benzonitrile SOZMe {mw)
#6-[ 4- Chl or o- Stg@uwre 391 1-177 / O ~iNagmsret hanesul fonyl -
(390. 85) phenoxyl- benzyl]-2H cl | 110 o mp
yr|<ﬁ| NECOME. N-{ 2- | &-Chb@hne- (6- 3/0 1-178
1185 O e- - difhy dr o1™( 369. $hnoxy)4- (394.78)
o pyri da2| €t hyl To 0 phentuydmahgnyl }

190. 0- 190. 4 -acet am dge HNSCO2 idenA] {42mgtay1@}1[-oro-'5-(6
406 1-179 e "' NI 3 oxo-1, 6-di hysiidezin(3165 86) P, | \ |
pyr i dazNH:zS gzrlﬂ‘ret hyl)- C /o plepgxnminkenyl } 323
I-186et haneg . . NOP™ 6- [ 4- phtmorp)-Belldro- 3586423180 0
- nitro . [0) benzykjzyBEpyyriddzai n- C 0
3-one NEX G- 0X0- 3388; cotnpd @it witl) 240/1-R42.7 -

1, 6-di hydro pyridazi n- (337.7hydro@dgricmetdhyl ) - phenoxy]
4-Chloro-2-[2-chloro- 352

1-187 5-(6-0x0-1,6-dihydro- (351.80)
m pyridazin-3-ylmethyl)-
phenoxy}-benzonitrile 205.9-208.9
_ _ . 3-Fluoro-5-{2-fluoro- 354
I-188 F OM 6-methyl-3-(6-0x0-  (353.33)
1,6-dihydro-pyridazin-
\q&e . %0 3-yimethyl)-phenoxy]- 170.1-172.0

CN ' benzonitrile
. : 4-[6-Chloro-2-fluoro- 356
I-189 4] N 3-(6-oxo-1,6-dihydro- 355.76
' NH pyridazin-3-ylmethyl)-
NC ClI _ x 0 phenoxyl-benzoniirile

NC ) Noy  16-Chloro-2-flucro- 343
1190 m . 3{6-oxo-1,6-dihydro- 342.36

Me 0 pyridazin-3-ylmethyl)-
CN ~ phenoxyl-
’ . isophthalonitrile
NC 0 3-[2-Methyl-5-(5- 332
1191 &L methyl-6-oxo-L6- 33138
Me g dihydro-pyridazin-3-
 “Me ylmethyl)-phenoxy]-
: benzonitrile
F ’ 3-[6-Bromo-2-fluoro- 414
1192 NC 0 ’N‘NH 3-(5-methyl-6-0xo-  (414.24)
- : 1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]-
benzonitrile
_ 3-[2,3-Dibromo-6- 480
1-193 - fluoro-5-(6-0x0-1, 6-  (479.11)
' dibydro-pyridazin-3-
ylmethyl)-phenoxy]-
benzonitrile -
‘ " 3-[2-Chloro-5-(6-0x0- - 406
1-194 + 1,6-dihydro-pyridazin- (405.77

3-ylmethyl)-phenoxy]-
4-trifluoromethyl- =~ - 195-196.8
benzonitrile




cl o benzonitrile 173.0-174.5 CN 2-[2-Chloro-5-(5- -d
(394.80) 1-182 , O ~\y ~L nethyl-6 ~ / oxo-1,6ihydro
Cl O pyridazin-3-ylnmethyl)- CN Me phenoxy] -

WQ 200¢p#efal onitrile C / O O N 6-(3-(3-Chl or o RCIYBR004/002736
pheno (380.76) ~ F3 0 trifl udBone romet hyl -
benzyl]-2H pyridazin_ 3-one A _ 4-Chloro-3-[6-chl oro-

403 1-184 O ~N NH 2-f| uc¥abied- (5-nethyl - (404.23) [/ \

6- oxo- 1, 6-di hydro Cl O pyri dazi n-3-yhnethyl) - M+HTY
cpd225. 9- 228 9 CN Me phenoxy]-benzonitrile WO (maw)
#2004/ 085406 R€EEhE#2004/ 002736 -47 Wabte | [ MH + cpd
(mw) # Structure Name MP Cl O ON 6-[3-(3-Chl oromp

[-185 phenoxy) - (394.78)  F3q\mfbrbblodikiar gg®t hyl Me
Ry 1 dazi re-@:xa8,6-dpié (335.34)
18 0 0\ WyRhenoxyimefhydhl or o-
ARIYZ 0dazi rphenox§]-bénz@itdie0Ns9.2-144.9
conpound W|th 240 1- 242 7 hydrochloric acid N _

| oro- 352 1- 19;7[2&?1@@6%%@102;98 o
,Nﬁﬁﬁl 80)2 égﬁgﬂywnazbe- rile

—ylmethyl) -phenoxy]- 175.0-175.7
benzonitrile
6-[3-(2-Chloro- '

. phenoxy)-4- (380.76)
triffuoromethyl-
benzyl]-2H-pyridazin-

- 3-one

- 6-[3-(4-Chloro-

. phenoxy)-4- - (380.76)
trifleoromethyl-

. benzyll-2H-pyridazin-

. 3-pne
6-(3-Phenoxy-4-
trifluoromethyl- (34631
benzyl)-2H-pyridazin-
3-one

3-[6-Bromo-2-flunoro- 402
3-(6-ox0-1,6-dihydro- (400.21)
pyridazin-3-ylmethyl)-
phenoxyl-benzonitrile

1-197.
1198
1-199

1-200

4-Methyl-6-(3- :
phenoxy-4- (360.34)
trifluoromethyl-
benzyl)-2H-pyridazin-
3-one
6-[3-(4-Chloro-
phenoxy)-4- (394.78)
trifluoromethyl-
benzyl]-4-methyl-2H-
pyridazin-3-one
3-[2-Bromo-3-(6-0x0-
1,6-dihydro-pyridazin- (416. 66)

" 3-ylmethyl)-phenoxy]-

- 4-chloro-benzonitrile 196.8-199.9

1-201

1202

1-203

3-[2-Bromo-5-(6-0x0- 352
1,6-dihydro-pyridazin- (351.80)
3-ylmethyl)-phenoxyl- .
4-chloro-benzonitrile 189.9-191.0

1-204



3-Fluoro-5-[2-fluoro- 354 1-188 F/ O\ ON N
6- net hyl - 3-(6-o0xo- (353.33) \ , \

" 1, 6-di hydro-pyridazin e O 3-yhnet hyl ) - phenoxy] -

WO 7004/9854%2. 0  CN benzonitrile 4-[6-Chl or o- 2- fRGIFERR004/002736
356 1-189 O N 3-(6-0x0-1, 6-di4¥ydro- 355.76
Pyridazin-3-vhnethyl)- NC/ \ & \ O

Phenoxy] - benzonitril e NCTab®I-N 5-[6-Chl oro-2-fl uoro-

343 1-190 \ \ NH 3-(6-o0x0-1,6-di hydro- 342.36 [MaHD*
cpdpyri dazi n-3-yl met hyl ) CN phenoxy] - isophthal oni t r(mwg
#NC./ O\ fl SufcBwdhethyl-5-(5- 332 Hamddl1l yd 331.38 \
Me ~ \' Odihydroro-pyri PYridazin zin-3 "M yl netimp)

phenoxy¢t benzonitrile F 3-[ G-BrEsmo-3-(5] uorgsy 414
1-205 192 N - met Ny lmdBiry®% Qo414 . 24B0.60 H \
hy)j dq%# n Br - Qiddsweiaivil-3- phenoxy] -
3Dl br Oiméhyliandeyl-93179.5-190.7

- 0x0- 1, EM (479. 11)chioro-bhnbynittite pyri dazin-3
thyl) - phenoxy] Me b %%lﬁl{)_s{g 3 366

rg- 5- (6- ox 406 1-1

6- d , methyl X Fé (365.82)

, 6-di - ‘4@577.[1\@7“%

3-yl YlkC O 4- h :
195- 196 81‘2‘*CN benzon trPle V\D ) Dm@‘lé"gﬂ 571807

PCT/ EP2884/ 002736 - -M'B Tabl e I°

ZI
’8%

fl uoro- E
Br OYi

.I-Z'_O%-_ [2-CD

3-[2-Chloro-5-(5- 377

' methyl-6-0x0-1,6- (376.81)

- dihydro-pyridazin-3-
ylmethyl)-phenoxy]l- 201.2-204.1
phthalonitrile

2-[5-(6-0x0-1,6- 372
dihydro-pyridazin-3-  (371.32)
yimethyt)-2-

trifluoromethyl- 183.3-184.9
phenoxy]-benzonitrile
3.[6-Bromo-2-fluoro- 433
3-(6-0x0-1,6-dihydro- (464.65)
pyridazin-3-ylmethyl)-
phenoxyj-4-chloro-  224.2-224.8
" benzonitrile ‘

3-[6-Bromo-2-fluoro- 447
3-(5-methyl-6-ox0- - (448.68)
1,6-dihydro-pyridazin-
3-yimethyl)-pbenoxy]- 237.2-238.0
" 4-chloro-benzonitrile

4-Chloro-3-[6-ethyl-2- 397
fluoro-3-(5-methyl-6- (397.84)
ox0-1,6-dihydro-
pyridazin-3-ylmethyl)-
phenoxy]-benzonitrile

4-Chloro-3-[6-ethyl-2- 384
fluoro-3<(6-oxo0-1,6- (383.81)
dibydro-pyridazin-3-
ylmethyl)-phenoxyl-
benzonitrile

3-Chloro-5-[6-chloro- 404.1

2-flucro-3-(5-methyl- (404.23)

'6-0x0-1,6-dihydro-

pyridazin-3-yimethyl)- 186.1-185.4
. phenoxyl-benzoniirile

1207

1-208

1209
1210
..I-21i
1Q212_

CL213




cpd (mv) Structure Name np F 3-[2-Fl uoro-6-nethyl -
335 1-195 N O ~N, 3-(6-o0x0-1, 6-di hydro- (335.34) \ \
ﬂ)@' dazi n-3-yl nethyl)- Me O phenoxy]-benzonitrile

WO H4/8854064 9 F 3-[2 Fluoro-6-nethyl - 349 |- 1RETREP2P0402736
| OV, 3-(5-nethyl-6-oxo- (349-39)
1. 6-di hydro-pvridazin Me.Q 3-v]lnethyvl)-phenoxv]-
175.0-175.7 Me benzoni tT2bleI1l 6-[3-(2-Chloro- 1-197 O

, N phenoxy)-4- (380.76) \ , \ trifluoromethyl RBGH)
cpdbenzyl ] - 2H pyri dazin- 3-one 6-[3-(4-Chloro- |-198w) O
# 1tk ON phenoSiykctde (380.76) trifl Mmeethyl- C a F3
/| % O benzyl]-2H pyridazin 3-one 0 6-(3-Phenoxy- &pNS,

[-199°1 | / f [ uoronet hyl - 834€hkitg-2Hdofd- 370
I21benzyd: -one 33{(6-oks-0saKRdtd-u@ee79402

1- 200 Hi hy dr @yridadflB-Adpthyl)-

pyri da R 0 phaogyiblmbdyizonis0-ikes CN

£ ny
1-201/ OO phemgme (360 34) \
F3C 0 benzyl) - ) -3-one /
| -202 NH phegdg tfl""*xo_
N

4- Met hyl
ttifl uor%[rgret hyl

1.-21)§3 6-L8- (4-Cl o

Vi-6 3.81)

1,6-dihydro-pyridazin-
CI o - 3-ylmethyl)-phenoxy]- 202.4-203.7
Me -  Me S-methyl- ber_xzomtnlg
| 1 ' 4-Chloro-3-{2-fluoro- 370
rale ) Mg 6-methyl-3-(6-oxo-  (369.79)

1,6-dihydro-pyridazin-
3-ylmethy1)-phenoxy] 195.8-197.7
benzonitrile

3-[2-Fluoro-6-methyl- 350
3-(6-oxo0-1,6-dihydro- (349.37)
pyridazin-3-ylmethyl)-
phenoxy]-4-methyl-  202.8-204.1
benzonitrile

3-[2-Fluoro-6-methyl- 364
3-(5-methyl-6-oxo-  (363.39)
1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy]- 204-205.5
4-methyl-benzonitrile

4-Chloro-3-[2-flucro- 384 _
6-methyl-3-(5-methyl- (383.81)
6-0x0-1,6-dihydro-
pyridazin-3-ylmethyl)- 241.9-247. 4
phenoxy]-benzonitrile -

3-[5-(6-Ox0-1,6- 372

* dihydro-pyridazin-3- (371.32)
ylmethyl)-2-
 trifluoromethyl- foam
phenoxyl-benzonitrile
3-[6-Bromp-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-Chioro-2-fluoro-
" 3-(1H-indol-4-yloxy)- (369.79)
benzyl]-2H-pyridazin-
3-one

1217

1218

1219
1-220

221

1222




A F3C/ Otrifluoromethyl Me benzyl]-4-methyl -
pyridazin-3-one | 3-[2-Bronpb-5-(6-0x0 1-203 0 i.Nn
ro-pyridazin- (416.66) )4 ylmethy-P Br / O
Wé g%ﬂ’é%gbenzo nitdle itrile 136 199 9 CON RCT/EP2004/002736
3-[2-Brono-5-(6-0xo0- 352 1-20
' i in-(351.80) \\\I~
Table b or 0- henzonitdl e
189 9-191. O CN WO 2004/ 085406 PCTI EP2004/ 002736 [M+&Y
oFable | [ M| cpd (mw) # Structure Name MP 1 (mw)
#3-[ 2- Brono- 5 Gmr@sz 1- 205 0 net hyl Nemgxo- 1, 6- :
{430, .69) hnetix 3 ~ Br)o p vethyl)l)-pheuoenoxy] -@p

179. 5- Me chl or o- benzfi-Chlbtog2-finoro- 370.1

1228 [ 2- 3 -206 O 3-(gudtolin-g-yloxy)- (395.82)
di hydr3 0- “62)  di tepgibd-pethiyttdBi n-3 Me O
yl met h z‘ﬂ ' 7- 189yridaziiCRione 194.5-196.3

~ - chloro-benzdnitrile [QChIor05(5 377 1-207 NC , &
O met hyl - 6- oxo- 1, 6- (M¥#6.81) O-N\ ~ | \

22%‘;Ehydro pyri daz¥n- 3 O yl et hyl 3Chlbenbi63thyl20 B82- 204. 1

Chabropi @y A 2N Ry 6- Oddro10-5:(6-8%21,64 - 2888.8D) %
@@ 3- .32) dibydyq-pyri RZiD@r o) - 2 F C ~
'O_triflu orest Ny -

.84, gmethyl)-phenoxy]-
benzoniirile

3-[2-Fluoro-6-methyl- 350
3-(6-ox0-1,6-dihydro- (349.37)
pyridazin-3-yhmethyl)-
phenoxy]-5-methyl-  180.1-181.9
benzonitrile

6-[4-Chloro-2-fluoro~ 396
3-(quinolin-8-yloxy)- (395.82)
benzyl]-4-methyl-2H-
pyridazin-3-one 239,7-242

1225

1-226

- : 6-[4-Chloro-2-fluoro- 412

' )
127 7 ¥ o 3-(1-oxy-quinolin-8- (411.82)
R 0 ' PR yloxy)-benzyl]-4-
| N methyl-2F-pyridazin- 118-120.9

Cl o) 3-one

0,Me 6-[3-(5-Bromo-2- 469

1-228 ' 0 - . methanesulfonyl- (469.74)
- mﬂ phenoxy)-4-chloro-
cl g benzyl]-2H-pyridazin- 242.0-243.8

Br 3-one

soMe © 3-[2-Chloro-5-(6-ox0- 416

1-229 '0) N 1,6-dihydro-pyridazin- (415.86)
. : m 3-ylmethyl)-phenoxy]-
' i "% 4-methanesulfonyl-  258.3-259.5

CN o benzonitrile
' 3-[6-Bromo-2-fluoro- 448
230 - NC 0 -+ 3«(5-methyl-6-oxo-  (448.68)
' o ' /NWH 1,6-dihydro-pyridazin-
3-ylmethyl)-phenoxy}- 155-158.5
5-chloro-benzonitrile

3-[6-Bromo-2-fluoro- 434
3-(6-o0x0-1,6-dihydro- (434.65)
pyridazin-3-ylmethyl)-
phenoxy]-5-chloro~ - 197.8-199.4 -
“benzonitrile - :

I-231




3 PkenoxYl -benzonitrile 1 3-[6-Brono-2-fluoro- 433
1-209 O 3-(6-0x0-1, 6-di hydro- (464.65)
yridazi n-3-yl nethyl)- Br O Phenoxy] - 4-chl oro-
WQ2094/9854061. 8 CN benzonitrile 3-[6-Brono- 2-f | URCHEPAAF002736
- 1-210 / .0 ¢c )4. 3-(5-nethyl-6-v&o- (448.68)
1 6-dibhydro-pyridazin- Br A% 4b, 0

3-ylnethyl) - phenoxy] - 2371&hl€©B8. 0 CN Me

4-chl oro-benzonitrile 4-Chloro-3-[6-ethyl-2- 397 piH}
cpdl- 211 fl uoro-3-(5-nmethyl-6- (397.84) oxo-1, 6-di hga)o
- #Et F O PYri d&fzeatur8- y| met hyl ) - CN MeName

phenoxy] -benzoni-trie 1 4-Chloro-3-[6-ethyl-2- 384mp

1-212 ONH fl uor-3 (6 OXO 1, 6-3-Ci8-BR)Mluoro- 334

1-238i hyscQp &y met hyd-etBiIeN@xdthyl CXB83.81)
benzoni 6- chl@6e-1,88#ydo- 1-213 NC, O
f N 2-f Ryoha . Y (404yAd3zin3-FAmefhyl)- 202. 5~2062
pyri dazi gq 3-yl met 186 1- Jénchy]-Senzdvitriphenoxy] -
benzo e WO 200 O 406 PCT, 004/ 002736 -50

L237abl en#h‘? ) Strfﬂgdﬁ'@ e MP (31293) .
-[ 6- Chl or £ 370 1-2 ~1 f"WN )

3- (6-oxogl, 0869. 79) m5-thyl- ) /
phenoxy] - t hyl 190- 192 5 MEYBEHEHIT i | e piLE S
3-[ g' : 3 283 11 2%5[4111,%1(90-2&1101'0— 383
1-238- (! (3R3-81) 3. (1Lindot4-yloxy)- (383.81)
_ NH - benzyl}-4-methyl-2H-

pyridazin-3-one 255.6-257.6

6-[4-Chloro-2-flucro- 383
3-(1H-indol-7-yloxy)-  (383.81)
benzyl}-4-methyl-2H- '
pyridazin-3-one 201.7-203.7

I-235

: : ' 3-Chloro-3-f6-chloro- 391
1-236 © . 2-fluoro-3-(6-0xo-1,6- .

= N 0O /N‘NH djh;gg-;yigdg;ii-liﬁ (390.20)

| I NN  ylmethyl)}-phenoxy]- 206-208

a bcpzonitrile

. 3-{6-Chloro-2-flucro- 420

1-237 NC 0 Ne 3-(5-methyl-6-ox0-  (419.79)

NH 1,6-dihydro-pyridazin-
_ 3-ylmethyl)-phenoxy]- 179, 2~181 2
S-difluoromethyl-

benzonitrile
3-[6~-Chioro-2-fluoro-

238 NC N 3-(4-methyl-6-0x0-  (419.79)
AR \Q’ Y 1,6-dihydro-pyridazin-
o : . ~ 3-ylmethyl)-phenoxy]-
I S-difluoromethyl-
benzonitrile
3-[6-Chloro-2-fluoro- 383
- 1239 NC 0 '/N"NH 3-(6-0x0-1,6-dihydro- ((383.81)
. _ pyridazin-3-ylmethyl)-
CI xR o~ phenoxy]-S-ethyl- 140-151
B : - ‘benzonitrile
. R . 3-[6-Chloro-2-flucro- 381
1-240 NC O /Nm . 3H6-ox0-1,6-dihydro- (381.79)
pyridazin-3-ylmethyl)-

Y a NN  phenoxyl-S-ethenyl- 170.2-1734
. CH=CH, L o benzomi;ﬂe _




1, 6-di hydro pyridazin Cl / 0 3-yl net hyI) phenoxy]
20242037 Me Me 5-nethyl-benzonitrile 1
4-Chl oro-3-[2-fluoro- 370 1-216 O .

W 20p{OBRAE 3- (6- ox0- (369.79) 1, 6-di hydr o- pyr | HIEFERORE002736
/ 0 3-ylmethyl)-phenoxy] - 195.8-197.7 CN benzonitrile
e 3-[2-Fluoro-6-nethyl- 350 1-217 0 . N.

3-(6-0x0-1,6-di hydro- (348st®7n) /

. pyridazin-3-ylnmethyl)- Me O phenoxy]-4-nethyl- [M+H" -
cpd02. 8-204.1 CN benzonitrile 3-[2-Fluoro-6-nethyl@w6d
#1-218 0 ~I 3Sthetret hyl - 6- oxo- (363.8&pe/ \ 'NH

1, 6-di hydro-pyridazin Me O 3-yl nethyl)-phenoxy] -

. 204-205.5 CN 4- methyl - benzopy L@ahd;ghen&xy)- 361
 1-244- Chiner O @-f ug o- 384 1- 2 agwsmindetSt- ( Baosshy ! -
(383.81 ro- mtdmod]_a@ﬂlﬁ &oyl met hyl ) -

241.9-2 c noxyﬂynb@mzmhﬂemybewmwm
3-[5- (6-Ox0-1, 6- 372

n- 3- %’%71 32)

di hydr o- pyri daz| ﬁ -2 F3C O
riflyoronmethyly foam. phenox | l e
124} [ 6 N 221 0 < ﬁtg F?’g%bz-)oxo-
(477.72 6 hy drilQ: phy i dazi gll' met hyl ) -
-1 uor o> 249, 22251 37 CNONMe z thil or o- '

benzonitrile 6-[4-ChEbro-2-fluoro I-222 HN / O vy.

o 3- (18N NZNGIP9- 79)6- [48Zhhry5}32H pyndazm
1-243 chloro-phenoxy)-2-  (379.22)
' _ : o - fluoro-benzyl]-4- '
o _ ' Me " methyl-2H-pyridazin- .
: _ : 3-one '
CI O N . 6-[4-Chloro-5-(3-
1244 U miﬂ chloro-phenoxy)-2-  (365.19)
o a1 g flnoro-bénzyl]-2H-
: pyridazin-3-one
' ) ' F o - 53.J6-Bihyl-2-fluoro-3- 389 . .
1-245 NC O (5-methyl-6-0x0-1,6- - (388.40)
- A dihydro-pyridazin-3-
Et NS0  ylmethyl)phenoxyl-
CN " Me isophthalonitrile
N O /N‘N'H_ 2-[2-Chloro-5-(6-0x0-
1.246 | m 1,6-dihydro-pyridazin- (338.76)
Y a N0 3-ylmethyl)-phenoxy]-
CHN i ' isonicofinonitrile
. ) - 6-[3-(6-Chloro- 342
1247  CR\ N0 Ay pyridin-2-yloxy)4-  (341.80)
_ U \ . methyl-benzyl]-4-
Me” - o methy1—2H~pyndazm~
' ' ' ' Me 3-one o
' 6-[3-(6-Chloro- 342,
1-248 CI pyridin-2-yloxy)-4-  (341.80)
U m mthyl-benzyl]-5-
Me methyl-2H-pyridazin- 173.0-176.4
"~ 3-one . _
,N Am 6-[4-Chloro-3-(4~ 342
1-249 « | - :  methylpyridin-2-y  (341.80)
C o N0 loxy)-benzyl]-4- '
Me Me -methyl-2H-pyridazin . 188.0-188.9

-3-one



ICl 0 3-one WD 2004/ 085406 PCT/ EP2004/ 002736 -51
Table | {MtHI + cpd (mMv) # Structure Nane M
6-[ 4- Chl oro-2-fluoro- 370.1 1- 223 N\ I O
WR20041035486 i n- 5- yl oxy) - (395. 82) PCT/EP2004/002736
benzyl]-4-methyl -2H\ / \ pyr|%4a2| n- 3-one 194.5-196. 3
,___Gl,_g_p.@_? Chl-gro-5 rR_at h\/l 20384 1-224 NC /.0 -~V
r (6-0x0-1, 6 (383188 di hydro-Pyridazin-3 \_E

or 9= 3-
hnet hyl ) - phenoxy] - O benzonitrile [M-+E]"

<!'

o
3. 2- Fl uor o- 6 methyl - 350 1-225 N/ O\ -NaNH  (mw)
#3.(6-oxo- 1, 65HRHYEr 0- (349.37) \ | Npmg \

Pyridazin-3-ylnoethyl) M 0 phenoxy] 5-nethyl - mp

180. 1-18L. 9 Me benzonltrl | e GHFEALIGhI3aHo- 2- 35RIOr O-
F25896 1-248 @ ok n- 8-yl oxysthyl{1385-p88Jin- (3.80)

"~ benzyl CF )6 /| Pwidgpiberz3lldre 239. 7- 242

Me - 6- NGt 0- 41 2netlyl 2B7pyRdazin-  195.6-197.3

‘_ 3- (1- oxy qU| nol i n- 8 411 82) 3-qmeO - NH _
_ yl oxyc benz -4\ met hyI in 120.9
1250 0 3-¥hey ‘[m (5 Br 02?;0%6 %é;%sg)
} V. NH ) 469. 7 -
. Me ylmethyl) phenoxy]-4— 225-228.1
| ' methyl-pyridine-2-
NC _N._0 N gafgcgll;lllﬂe 5-(5
: - ~[2-Chloro-5-(5-
1252 U m methyl-6-0x0-16-  (366.81)
¥ a Y "o dihydro-pyridazin-3-
Me .~ Me yimethyl)-phenoxy]-4- 249.9-253.6
: : methyl—pyndme-2~ -
. _ . carbonitrile
Me< N. O LN 2~[2-Chloro-5-(5- 366
1253 U :@/\[\(ﬁ methyl-6-0x0-L,6-  (366.81)
: C1 0 dihkydro-pyridazin-3-
‘ " CN - Me . ylmethyl)-phenoxy]-6- 185-187.3
methyl-
- isonicotinonitrile
o . P : 6-[2-Fluoro-4-methyl- 326
1-254 A0 ~P g 3-(pyridin-3-yloxy)- ~ (325.35)

_ benzyl]-4-methyl-2H-
pyridazin-3-one 16439-167.7
6-[2-Fluoro-4-methyl- 342

1-255 © 3-(1-oxy-pyridin-3-  (341.34)

: yloxy)-benzyl]-4-
methyl-2H-pyridazin- 207.8-212.7
3-one

o : 6-[3-(5-Bromo- 424
1-256 20 A pyridin-3-yloxy)-4-  (424.66)

_ chloro-2-fluoro- :
benzyl]-4-methyl-2H- 184.9-188
pyridazin-3-one

. 6-[3-(5-Bromo-1-oxy-
1257 pyridin-3-yloxy)-4-  (440.66) -

chloro-2-fluoro-
- benzyl]-d-methyl-2H- 197.9-198. 3
pyridazin-3-one

6-{3-(3-Bromo-5- 449

1258 Br ) Aoy ' cyclopropyl-phenoxy  (449.7)
- : _ )-4-chloro-2-fluoro-
_ o 1 X O bcnzyl] ZH—pyn : 16536-167.7 .

daz1n-3 -one



Ean

PN

]-2H pyridazin- 242.0-243.8 Br 3-one V

Cl / O benzyl

ZMe 3-[ 2-Chl oro-5-(6-0x0--.416 1-229 \ -~A

1, 6-di hydro-pyridazin- (415.86) (/ NH 3-yl=thyl)
W%@ﬁ@&%ﬂ?ﬁa 0 4-nmet hanesul fonyl - 258. 3-259. 5 PCNEP2004/002736

benzonitrile 3-[6-Bronp-2-flusto- 448 1-230 NC/ \ O

3 (R__p.cg{ I:\\JIJ 6-0X0- (AAR 68\ = NH

1, 6- dl h\/drn n\/r| dazin-_Br T@blﬂl'% V| net hV|) phenoxy] -

155-158.5 l 0o 0 ne 5-chl oro-benzonitril e M+aTr
CPé[e Bronp-2-fluoro- 434 1-231 NC/ O NH (mw)

#3- (6- 0x0- 1, 6-WUPHYRHr O- (434.65) \ | Name

pyridazin-3-yvligethyl) Br O phenoxy]-5-chloro mp

197. 8 199.4 beKzonitril e WO 2D0ACHBEADBuoro- 395

004 , bl e I3-{@to-1.6-dcpd ( n8ds5.8)
Structu flame i or 0- 5-1h@drbipundazin-B84 1- 232 NC
' RT3 ( 383I8kthyl)ghana- | , 6L7di4HBAS 0-
\ me e ppyri da2| n-3-yl mst hyl )¥l-2¢elopzps. 2 Cl Me.

phenoxy] &¥enzonitril e PhO N] Erbegzqmiwilthenoxy- 319

[-26D- 233 bemaof uram-5- (318.3) G-M-oEbiayl-dinotbl O :
pyri ANL17.7 &-{248,Chicar o- 2- f l(gmnyo- 383
1-234 ( 13+ ndolled=phefiogy)-- (383. 81)
benzyl ] pyr igazil PR poidazA> 38854895 6

I
Me H 6-[4qChl oro-2-fluoro- 383-one

1. +
2 [M"H]+
Table I
. _ _ _ _ IMAH]Y
cpd o {mw)
# Structure Name
6-[3-(3-chloro- .
-1 ~ phenyisulfanyl)-4- 373.82
nitro-benzyl]-2H-
pyridazin-3-one .
' 2-(2-Chloro-
-2 - phenylsulfanyl)-4-(6- 380.30
oxo-1,6-dihydro- '
- pyridazin-3-ylmethyl)
-phenyl-ammonium;
chloride
2~(3-Chloro-
I3 phenylsulfanyl)-4-(6- 380.30
' -0x0-1,6-dihydro-
pyridazin-3-ylmethyl)
- -phenyl-ammonium;
chloride
' 6-(7-Benzyl- 317
4 benzofuran-5- (316.36)
. - yhmethyl)- 2H-
S pyridazin-3-one :
- 6-[7-(2-Fluoro- - 335
-5 benzyl)-benzofuran-5- 334.35.
:  ylmethyl]-2H- ' :

py:ri_dazin—3-one



1-235 3 yl]4- |-7-y -2Y)- (383.81) O ~ beu
enzyl]-4methyl 2H\ / f pyridazin-3-one 201.7-203.7 Cl
: O Me 3-Chloro-5-[6-chloro- 391 1-236 N, O
WOR0P4R5496- 3- (6- ox0- 1, 6- (390.20) \ di hydr o- pyRGTHEE2(943002736
Cl yhnet hyl) - phenoxy]- 206-2086-Cl benzonitrile-
3-[6-Chloro-2-fluorg- 420 1-237 NC/ O '
3-(5-nethyl -6-0x0- (419, 7ghle ] NH-
1, 6-di hydro-pyridazin \ O p 3-yl methyl)-phenoxyM+H]"
cpdl79.2-181.2 CH M 5-difluoronethyl- benzoni Oe (mw)
# 3-[6- Chl or o-3sfctiporo 1-238 NCNam® \ O N, 3 (4-nethyl
6- 0x0- (419.79) \ / \ 1,6-dihydro-pyridazin O Mmp 3
yl met hyl) _ahenoxyj - CHF 5-di f leyosnotiftydre- a M]*=352
-6 benzoni trj 3-[6- Chl or o-2- f | bedz9})-b3ddfurkn-239 NC352.82
S\, Nfi 3 @ 1, 6- di hydro- ( ¢BESa@IIE- \

I

pyridazin-3-one

pyri dazi n- 8 N, Cl 0 phemddagip-Beret hyl - 140- 151
Et benzonitr | oro-2-fluoro- 381 1-240 NC,
O\ ~T 3-(§ aydro- (381.79)  py] 3 hyl) \ d
~ \ p pbeno y]-5-eth ethenyl- 170.2-173.4 CH=Cl 12
benzoni tgigd € WO 2004/ 085406 PETHEPRAAAAPO2736 - 5347
7 Table | Ml cRA mW)  StrueiihSedidfRa® 34639
O O NE ylmethyl]-2H-
_ o pyridazin-3-one
‘ - N 6-(3-Benzyl-4-methyl- 201
I8 benzyl)-2H-pyridazin- 290.37
Me 0 -3-one :
Ne 6-[3-(4-Chloro- 325
109 benzyl)4-methyl- 324.81
cl Me xS0 benzyl]-2H-pyridazin-
' 3-one
Cl . N 6-[7-(3,5-Dichloro- - [MI*=385
Lo @ O benzyl)ybenzofuran-5-  385.25
o NG yimethyl]-2H-
C1 = pyridaz:in—3~01_1e .
.6-[3-(2-Chloro- 325
benzyl)-4-methyl- 324.81
O O 2 u benzyl}-2H-pyridazin-
Me XN 3-one -
' < 6-(3-Benzyl-4-chloro- 311
0-12 @ O NH benzyl)-2H-pyridazin- 310.79
Cl =9 . 3-one
_ Cl N 6-[3-(3-Chloro- 325
113 O @ NH benzyl)-4-methyl- - 324.81
Me XN benzyl}-2H-pyridazin- o
: 3-one '
Cl Ne 6-{3-(3,5-Dichloro- *=359
114 O @ NE benzyl)4-methyl- 359,26
Me L NG benzyl}-2H-pyridazin- :
1 Ce 3-one
- N. 6-[7-(4-Bromo- [MI*=395
I-15 ' Q . O NH benzyl)-benzofuran-3- - 395.26
Br " 0 XN yimethyl]-2H- o
- == pyridazin-3-one
- N 6-[4-(4-Chloro- 361
o-16 . benzyl)-naphthalen-2- - 360.85
B - yimethyl]-2H-



2-(3-
3-fluoro-4-(5-nethyl -
O

2H pyri dazi n- 3- one

Cyano- phenbxy) -

pyri dazi n- 3-yl net hyl ) -
W@2(0400854Por 0- 3- (3- 1-.242 A / O ~.
(375.23) .fluoro benzyl]-4-eth§d~

361 1-241 NC/ O ~.NH
(360.35) 6-oxo-|

Clp

Et _C O //]1ON

, 6-di hydr o-
191. 8-192.4 Me benzonitrile
chl or 0- pheRfxE/FE2p04/002736

NC

6-[4- Chl oro-5-(3 |-243 XapleIbr 0- phenoxy) -2- (379. 22)
~C-, ~~p flu fluoro-benzyl]-4 .M - IME]
cpd met hyl - 2H pyri dazin- 3-one C O 6-[4-Chl oro-5- ( 8uw)

# | -244 \ ~ ~Studiiechl oro-phenoNzy.)e 2- (365.19) Cd O
fluoro-benzyl]-2H pyridazin-3-one F mp
5-[6-Etbyl -2-fluoro-3- 389 1645 -Merd- O 326

0-17 ( 5- mmoxo 1, 6- ( 388. 40)bentyiEkyPBaeyy- J E t (126.7%)
yl medr 3% [ SIH}bﬁﬂﬂahﬁ-BLdnBI le ON O O\%

0-18

-20

T-21
122
123
_I'[—24.

1I-25

m29

2-[ 2- Chl or o- 5-

(338.76) C1 O 3-yl nmethyP)-phenoxy]- CN
i soni g nltrile 6-[3-(6- CrﬁBr@-Ch@tt@ 1- 247 G %% O
Cor. %gl n- 2- Ic/:ggy) 4-. )-beyzyl]-
met hyl bermZ yh X NFR hyI QZH’
6- [ 3- (62 Chl ork 248 C v}vvo NTIN
yrlgl n- 2 yl oxy) - 4-- (34 80) g
hyI 2H pyri dazi n- 67 . 41
9 N 6. ik Lo 983 A4 N342 nzyloxy)-benzyl]-

L
Me 0

[eaey

2H—pyr1dazm—3 -one

6-(7-Isobutoxy-
benzofuran-5-
yimethyl)-2H-
pyridazin-3-one

6-(7-Butoxy-
benzofuran-5-
yimethyl)-2H-
pyridazin-3-one
6-[7-(1-Ethyl-

. propoxy)-benzofuran-
5-ylmethyl]-2H-
pyridazin-3-one
6-(3-Butoxy-4-chloro-
benzyl)-2H-pyridazin-
3-one

6-[4-Ch10r0-3—(1— '
‘ethyl-propoxy)-

3-one
6-(3-

Cyclopropyimethoxy-

4-ethyl-2-fluoro-
benzyl)-2H-pyridazin-
0 3-one |
6-[3-(3-Bromo-
_ phenylsulfanyl}-4-chl
- aro-benzyl}-2H-
pyridazin-3-one

. 0\\ L0 6-[3-(3-Bromo-
Br s P - “benzenesulfonyl)-4-ch
. \©/ loro-benzyl]-2H- '

o ~  pyridazin-3-one

I -benzyl ]
3-one

benzyl]-2H-pyridazin-

ON ~ 1, 6-di hydro-pyridazi n-

(326.78)

imdzna- Me 3- one

(3%) |

299
(298.34)

99.7-100.9

- 299
(298.34)

78.5-82_5
313
(312.36)

293
(292.76)

oil
307
(306.79)

103.9-105.2

1302
(302.34)

400
@0772)

439
- (439.72)




1-249 1 | / NH nmethyl-pyridin-2-y (341.80) C1 O
| oxy) - benzyl]-4 Me Me nethyl -2H pyridazin 188.0-188.9
- 3-one WD 2004/ 085406 PCT/ EP2004/ 002736 -54 Table |

WO RIP4/085406 cpd (nmw) Structure Name nip 0-  PCI/EP2004/002736
6- [ 4-Chl oro-3-(4- 358 1-250 &38-methyl -1-oxy pyridin-
(357.80) YO "N 2-yloxy) benzyl]-4 C Q nethyl-2H

pyridazin- 195 6-197 3. N@bR#l 3-one NC ON O NNI _____

6- [2 Chl oro-5-(4- 367 1-251 nethyl 6-oxo- 1, 6- ( 3B&+HEI)
CPdCI ,, OVe 0 di hydro- pyrlda2| n-3 Me (mw)
#yl met hyl ) - ph8tgeskyy - 4- 225- 228 Nemenet hyl - pyri di ne- 2-
carbonjtrile NCo . 6-12-Chloro-5-(5 1-252 mp

nmet hyl - 6 oxc?l 6- (366.81) Clo dicHgds-Br@us- dazi n435 Me

30k y gp QN9X /N4 249 b&nz2fedulfinyl)-4- (423.72)
nmet hyl 5 di fle-3
_ 366 ~N 61 '

qar HOni t dotdbeRzfIR2KTNI or 0- 5- ( 5-
di hydr o- pyri da2| n-3. CN Me yl met hyI) phenoxy] 6-

I85-187. 3 TEl nyT- Tsonl ‘le!nlé!]h”“' trte—F

O |_L |_| toT0= ’-I- IICL hy] = QLU J.' L54 O L : . N, $ H]+
cpd#?, (pyrl di n- 3-yl oxy)- (325.35) benzyl]-4-nethyl - )
Structure | Name
mp
6-[7-(4-Methylsulfanyl- 376(M)*
-1 benzoyl)-benzofuran-5- (376.44)
' ylmethyl]-2H-pyridazin- :
3-one ' 93-96°
| 6{7-(4Chlorc- - - 366
12 benzoyl)-2,3-dihydro- (366.81)
' benzofuran-5-ylmethyl]- '
2H-pyridazin-3-one 196-200°
. - 6{7-(4-Chloro- . 364QM)*
-3 benzoyl)-benzofuran-5- (364.79)
' ylmethyl]-2H~pyr1dazm
3-one - 197.5-148.7°
: ' - 6-(4-Benzoyl- :
114 . naphthalen-2-yimethyi)- (340.38)
2H-pyridazin-3-one '
-175.6-175.9°
: 6-[2,4-Difluoro-3-(4-
Ir-5 methyl-benzoyl)- (340.33)
benzyl]-2H-pyridazin-3-
one '
6-[4-Methoxy-3-(4~ .
-6 methyi-benzoyl)- (334.38)
: benzyl]-2H-pyridazin-3- '
one
6-[7-(2-Chloro- 364 M)
IH-7 benzoyl)-benzofuran-5- (364.79)
yimethyl]-2H-pyridazin-
_ 3-one - _ 196-198° -
-8 " 6-(7-Benzoyl- 330 D"
- benzoﬁuan—S-ylmethyl)— - (330.35)

_ 2H-pyr1daz1n—3 -one

- 177-181°

—



Me O pyridazin-3-one 16439-167.7 190 k& Me F 6-[2
Fluoro4methyl 342 1-255 ON. O NH 3-(1-oxY '
yridin-3- (341.34) yloxy)-benzyl]-4- M O
W(PréQOHWS—“Q‘H pyri dazin- 207.8-212.7 Me 3-one F PCI/EP2004/002736
6- [ 3-(5-Bromp- 424 1-256 O, NB pyri di n- 3-yl oxy) - 4-
(424.66) chloro-2-fluoro (1 o henzyl]l-4-npethyl-2H
184.9-188 Br M pyridazi F#BM¥ne 6. 3-(5- Brom)-l-oxy

1-257 O N+, O ~N. pyridin-3-yloxy)-4- (440.66) IV+H]™
cpdghl or 0- 2-fl uoro- C 0 benzyl ] - 4- et hyl - 2H 197. 9 198) 3
Br Me pyri daBHct8eone 6- [ 3- (3- Brorf¥an® 449 1-258 Br
[ O ~V,. N cyclopropyl-phenoxy (449.7) mp

-4-chl or of12-®1 uor o- Cl1 O benzZyl7H22HDislioto- 16536- 1838 F0)*

O 4 6 PECEAERDGRAZIR2T-36 55(5’9&1214)9

S ct ur e/liNethgl]-2Hppyridazin-

6 1- ZBHMNC . O ON N (39308)14°
I 1 Ni hydro- 51 1 dazin-3.- CI 0 ylnet hyl)-phenox
177.4-180.5 y] 5-cycl opropylé—[sb(amdirbtrl le 1-260 Cl
R . 0 t8ntB)debzdiiichd-- (434)364791
\NEI 0 bhﬂﬁ@djll]%ﬂﬁbyﬁﬁiﬂltdaﬂ n-

3-cne

il

v N

6-[7~(3-Chloro-
benzoyl)-benzofuran-5- 364.79
ylmethyl}-2H-pyridazin-

3-one

- 6-[7-(2-Fluoro- ' :
benzoyl)-benzofuran-5- . 348.34
ylmethyl]-2H-pyridazin- '
3-one

12

6-[7-(2,6-Difluoro- :
benzoyl)-benzofuran-5- = 366.33
. yhmethyl]-2H-pyridazin- -
3-one '

II-13

6-[7-(3-Methoxy- _ ‘

- benzoyl)-benzofuran-5- 360.373
ylmethyl}-2H-pyridazin-
3-one

- -4

6-[7-(4-Chloro-

benzoyl)}- 380.86
benzo[b]thiophen-5- '
ylmethyl] ~2H—pyr1dazm

3-cne

6-[4-(4-Chloro- :
benzoyl)-vaphthalen-2- 374.83
yhmethyl] -ZH-pyndam -

3-one

II-15

HI-16

? ' .' 6-(3-Benzoyl-4-methyl- :
benzyl)-2H-pyridazin-3- 304.35

“OI-17 | . /.N\NH " ome



i ]+ z [MH+ Table Il [MH+ cpd (mw) # Structure

Nanme MP 6-[3-(3-chloro I1-1 & | | ~ w,N$
phenyl sul fanyl)-4- 373.82 nitro-benzyl]-2H ~025 0
WQ2004/083206n- 3-one ~ 1 2-(2-Chloro- 11-2 5 OX, PCI/EP2004/002736

phenyl sul fanyl)-4-(6-, 380. 30 -6¥x0-1, 6-di hydro ( /H, N+
0 pyridazin-3-ylnethyl) 07 -phenyl-anmoni um
chloride ct s J~ phenylsuablam|-3 | , 1 Ns
phenyl sultanyl)-4-(6--380.30 H N 0 oxo-1I,6-di nygm};gﬂ
cpdpyri dazi n-3-yl met hyl’) -phenyl -amoni um  chl ori dgnw)
6- (7-Benzyl -S@idwd1-4 | | f NB beniafgdr an-5- (316. 36)
0 O ylnmethyl)- 2H pyridazin-3-one 6-[7-(2 Fluoro-;mg35
11 -5 benzylg - benzot uran-5-  FJ4.(4Thidro] N :
m-1yhnet hyl ] l LA d%g‘i N- 3- ORLnzo M&&Qﬁé‘r/ 085406 333 80
| {73} Y56 Habl ebaﬂzy]mﬁdaﬁﬂg_ (mw) ~#
NN one . '

~ 6-[3-(3,5-Dichloro- o
benzoyl)-4-methyl- - 373.24
benzyl]-2H-pyridazin-3- '
one

6-[7-(3,5-Dichloro-
benzoyl)-benzofuran-5- 399.24
ylmethyl}-2H-pyridazin-

3-one '

IIm-20

6-(3-Benzoyl-4-chloro-
benzyl)-2H-pyridazin-3- o 32477
one - Lo

m-21

6-[3-(3-Chloro- :
benzoyl)-4-methyl- 338.80 .
benzyl]-2H-pyridazin-3- :

one

0 6-[7-(4-Bromo- :

| benzoyl)-benzofuran-5- 409.24
ylmethyl]-2H-pyridazin-

3-one

Im-22

123

4-[5-(6-0Oxo0-1,6~ .
dihydro-pyridazin-3- 355.36
ylmethyl)-benzofuran-7- o
carbonyl]-benzonitrile

124

PREPARATION OF COMPQUNDS 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 génerally are either available from commereial
suppliers, such as Aldrich Chemical Co., or are prepared by methods ¥nown 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 (Hds) Pergamon;
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20

25

6-[7-(2,6-Difluoro- [M+=352 11-6 |
benzyl) - benzofuran-5- 352.34 F ylnethyl]-2H QON,
pyridazin-3-one 0 O Me 6-[7-(2-Methoxy- 347 I1-7

W@éﬂﬂéﬁﬁﬁémbenzofuran 5- 346.39 ylnethyl]-2H O PCI/EP2004/002736

pyridazi n-3-one 6-(3 Benzyl-4-&kthyl- 291 ON%I1-8 ,

/- NH benzyl)-2H Pyridazm 290.37 M 3-one

6xfosl 192600l drld; an@z?j'ga@qliezcnorgs, Wieh& $oyd: Netr Yok iPP1, Volumes 1-40.
'?]?e“foﬁ&wm%ynhﬁﬁ@re@&ﬂﬁ %ﬁéh b m?;ﬁx% (??Ei Iﬁﬁgﬂﬁﬁlﬁaﬁv& of some methods

| or o-

b@ﬁlzlyhl i prrppgRdsrof ﬁlesnresgg@vzmonwm’m sypitipsizad, @d v@rigus modifications
ﬁ)ﬁﬁéséiﬁéth@ﬁg’re%&ll @'h[:‘%&&c%.n@glngﬁ@ange Y y? ﬁdgﬁésled to one skilled in the art

benz lt) H pyrl dazin
Fravigig aefengpg to @eélseleﬂg%?@%meé%me%nphcam 11-12 ON
benzyl) - 2H pyri dazm- 310 79 d 0 3-one C

|-13 f-xa benzyl)-4-nmeth

'g@%:EF?_ ?énf%agé e apd t gx% ﬁﬂtg@ﬁ@gﬂ&f ofrhe sypiheliteagtion ﬁ@}ﬁ@es @;n be isolated and
riffidd {fAePreDudly @atentibM ﬂec_ﬁﬁ@les Idetibidng Nu%dthhﬁﬂed to, filtration,
:gstglééorg 4ftgﬁ%ﬁ&é 'S 3?11921 ngf(sap %@Bd t%@ ?E.(%%l éuc ma mrllls gguzﬂencilarg;tenzed

g zphyententadans, anhivting3Bsicbconstants and spectral data.

- Unless specified to the contrary, the reactions described herein preferably are conducted vwnder 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

convemenﬁy at abuut room (or ambient) temperature, e.g., about 20 °C. Moreover, the reaction
conditions are exemplary and alternative conditions are well known The reachon sequences in

the following examples are not meant fo Hmit 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 o produce 3. Although stages can be accomplished in any

order, the heteracyclic ring is generally introduced after the modifications of the aryl ring are
completed. Substituted alkyl m-hydroxyphenylacetate 1a or m-hydroxyphenylacetonitrile 1b

derivatives are convenient starting.mateﬂals. They are often commercially available or readily

prepared from commercially available precursors. Alternatively the aryl ring may be substituted

with a methyl 1e or carboxylic dcid 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

30

can altered after introduction of the heterocyclic ring.

SCHEME 1



Br \ ~%NIl O ylnmethyl]-2H pyridazin-3-one

6-[4-(4-Chloro- 361 11-16 benzyl)-napht hal en-2- 360. 85

C O ylnmethyl]-2H pyridazi n-3-one WO 2004/ 085406
WOROH/BPHB04/ 002736 -57 Table H [ MtH]  cpd ( mBCT/BR2004/002736

Structure Name np 6-[3-(3-Chlbdro- 326 11-17 |

benzyl oxy) - benzyl]- (326.78) C 0 | L~g

2H pygifdazin-3-one 0 &I 3R( 2- Chl or o- 3261{“11}'{18 x|

fixbeniyl g y) benzy| Ix :

CO/ -[3- (4R @ .
0{6(7Isokﬁltox- 289 11-20 W
2| n SR%) benzofuran-5- (%98.34-) “yr - - 100.
toxy 9 /| benzof uran
(%%E% % Inéf’gg ]Cézr%lt pyri dai i n- 3- one3578 5-82 5
' -1

Et hyI =1-@ 2 propoxy) - benzof uran-
(3epR
1d: R = OzEt

~ Preparation of Phenylacetic Acid and Phenylacetonitile Precursors Scheme 1; ¥

Ethyl 3—hydroxy—4-methylphenylacctate {5a) was prepared from ethyl 3-methoxy-4-hydroxy-
phenylacetate as shown in Scheme 2. The phenol was converted to the triflate ester 4b Which
was subjected to displacement with Me,Zn, DIBAT-H and PdCl,(dppf) (B.-i. Negishi in Mezal-
catalyzed Cross-Coupling Reactions, F. Diederich and P.J. Stang (eds.), Wiley-VCH, Mannhieim
1998, chap.1; E. Brdik, Tetrahedron 1992 48:9577-9648) to afford the 4c. Boron tribromide _

* demethylation afforded 5a. Bthyl 3-hydroxy-4-ethylphenylacetate Sh was prepared by Friedel-
Crafts acylaLtion of 4d Which afforded ethyl 4-acetyl-3 -methoxyphenylacetate (4e). Reduction of
the ketone with triethylsilane and TFA produced the corresponding 4-ethyl substituted derivative i
4f which was demethylated with BBr; to afford 5b. Eﬁhyl 3-hydroxy-4-iso-propylphenylacetate
(5¢) was prepared by Wittig olefination of 4e and subsequent catalytic hydrogenation of the 2-
propenyl substituent to yield 4h. Demethylation with boron tribromide produced Se.

SCHEME 2
M ' | H
T trr—
R . R '
4a: R =OH '
4§ R=OTf - 1@ : 5a:R=Me
4:R=Me - 1® - ~ Sh:R=Et
— de: R = C=OMoe— @

® 4f: R=Et -l®
= 4g: R = C(=CH,)Me
R =i Preem— © |
(8) (CE,80,),0, Py, CELCL; (b) ZuMe,, PAC,{dppf), DIBALH, 0°to A; (c)

BBr,, CE,CL,, -78 °C; (d) MeCOC), SnCl,, CH,CL,; () B, SiF, TRA; (f)
MePPh3+ Cl, n-Buli, THF, () K, Pd/C, BtOH

- 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~fonny1—4—hydroxy-5 -
methoxyphenyl acetate (7a). Reduction of the aldehyde and hydrogenolysm the rcsultmg benzyl
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Et 5-ylnethyll-2H O 0 pyridazin-3-one M~~0 , TRH
6- ( 3- But oxy-4-chl oro- 293 11-23 benzyl)-2H pyri dazi n-

W(5292 76 ClL 0 3-one oil Et 6[4 Chl oro- 3- (1-

204G et hyl - propoxy) - (306. 11- 24 Et BCW@M’”””“
0 benzyll-2H—pyridazin 3-one Ié 9 105.2 6- (3 302

%‘tﬂi ﬁor@ﬁqj g[lrhg pglcgel? %ﬁgﬁp’as %%try%% %1&%}5{1&;(1 b@ sguenttal treatment of
&b [W3h (FHBathyorideA@ch ;&éldeaerc land displpdeaayd ikl H1a.xy] DaCh(&®bt) and

e L e e L

- ehgen®sul f onyl )-4-ch (439.72) lord-benzyll-2H C 0
pyridazi n- 3-one WD 2004/ 085406 PCT/ EP2004/ 002736 - 58
Table I'l [MtH + cpd (mw) Structure Nanme np O '

. 6-[3-(3-Bronp- 425 11-3G@EME3 ~~ _
benzenesul fnyl)-4- (423.72). NH chl oro- benzy11-2H a i

Opyridazin-S-—one Table [T [MH +  cpd# (m/v)
COH (1) - :@/\co ELD D/\co Et
' 6a R H o 7a.R_CH0,R1_ s
" 6b:R=CH _<j{“)  7b:R=Me; R1='0H @

Te: R = Me; Rl = OTf = (D
7d: R = RI = Me - (e

(a) hexamethylene tetraamine, THA; (b) EtOH, HZSO4, (©)H, Pd/C
HOAG; (d) T£,0, pyr, CH,CL,; (e)Me,Zn, PACL{prof), DIBAL-H §3)
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
subsequently to the ethyl ester 9. Boron tribromide medmted demethylauon as described
prewously afforded 10. (Scheme 4)

SCHEME 4

e
Y e
e
CI". o Cl o .
' 10
9a:R=H | (@) .

9b: R=Br
s, B
9d: R = C(-NH)OEtHCl ]
9e: R=COEt g1 (@)

(2) NBS, benzoyl peroxide, CCl,; (b) NaCN, 90% BtOH; (c) HCI,
'EtOH, Et,0:(d) H,0, 40 °C; (¢) BBr,, CH,Cl,, -78 °C

6-Methyl derivatives were prepared from 3-hjrdroxy—2-methy1benzoic acid (11) which was
chlorinated (NaOCl/NaOH) and esterified to afford 13. Cupric acetate mediated coupling (infra)
of benzeneboronic acid provided the diaryl ether 14, The nitrile was introduced by sequential



Structure Nane np 6-[7-(4 Methylsul fanyl- 376(M +

[11-1\ Og N benzoyl)-benzofuran-5- (376.44)

yl met hyl ] -2H pyridazin Mes i i \ 0 3-one 93-96
W@E2Q07/0854@nl oro- 366 [11-2 \ \ .ice benzoyl) - 2CT/EP2004/002736

3-di hydro- (366.81) benzofuraf¢b-ylnethyl] & O

2H pyridazi n-3-one 196-200 6-[7-(4-Chloro- 364(M +

pyction, wegylatiop apg exznide disnofmentin afford (136 Th S sylate underwent an in sit

éﬂi@%&ﬁaﬂtk ahbﬂérduggg H%l[lﬁla}lr&c'i one 197.5-148.7

6-(4- Benzoyl yI met hyl) - (340. 38)
. 2H pyri dazi n-3-one O 1758611@@159
6-[2,4-Difluoro-3-(4 111-5\ \ e;-NH nethyl - benzoyl)
(340. 33) _ benzyl]-2H pyrida |Q 3- |ve F \' O ongy
6-[4- Met WRy-3-(4- M6 thy
benzHO . ('i)g_ﬁzﬁbh 3 s

\ i)ﬁ64 3 )
7 \ \

benzo :

yl rret#yl] 2H pyr| daZ| n O 3 one 196- 198 111 8
- 6-(7- @f.rlggﬁ enzof ur an- 5 me(sﬁ yl

(330. §§)R o gogn p3 Te 81 ] @©
2004/ 085406 PCT/ EP2004/ Tabl e1 |—g1%v:+i1 ®

cpd# (mw)

(a) NaQH, NaOCl, H,0; (b) I—IZSO4, MeOH; (c) benzeneboronic acid, Cu(OAc),,
TEA, molecular sieves, CIr12(2]2 {(d) DIBAL-H; (e) MsCl, TEA; (f) NaCN, EtOH.

: .6— ﬂuofo- 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 appreciaté that the avéjlabﬂity of amino-
‘substituted aryl groups affords the possibility to replace the amino substiuent with a variety of

 other substituents utilizing the Sandmejrer 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

15 e O O

ol a2
18: R1=F 20: R1=F;R?= NO:l(b) 24: R1=F
C19:Ri=(1 ‘21 RI=F:R?= NH, © 25:R1=Cl
- ' 22:R1=F;R2 = <_——]
23: Ri=CLR2=

(a) K,CO;; (b) SnCly; (c)(¥) NaNO,, HOAc, HCI, H,0 (if) PeSO,7TH,0,
. DMEF; (d) (i) NBS, benzoyl perox1de CCl, (zi) NaCN BiOH; (f) CSZCO
CuCl, NMP. - :

Benzofuran 31 and dihydrobenzofuran 29 derivatives (Scheme 7) were prepared from
dihydrobenzofuran (26). 'A_cylat_ion with ethy] chloro oxalate produced the a-ketoester 27 which



Structure Nane np 6-[7-(2,4-Dicbloro- 398 (M+ 111-9
benzoyl ) - benzofiuan-5- (399.24) vylnethyll- 2H- pyndazi n

- C1 0 3-one 208-214 6-[5-(4-Cbloro- I11-10 'NH

W #953496 benzof uran-7- 364.79 yl nethyl ] -2H pymrmmtmss
Cl O 3-one 6-[7-(3-Chl oro- IHéSll Cl vy,
benzoyl ) - benzof uran-5- 364. 79 ,
Wﬁsrmiuhgd th tplgogyepPetting phe@ylgrete mbdcnﬁat{vé’ 28@urder/Blotf-Kischner

}1&1&31% %Pé\g ﬁ%ﬁ ?9n Qfgﬁﬁ%e oﬁ’% %Zi éﬁé‘b?eln I%ported (J. Dunn et al.
i@d f@em 19865%9 & )Fr%@q}rg@apfg eayiation wiBecad chipride afforded the acetyl
déﬁ@ﬁfv@ Zkﬂ w]%kh RE édﬂi@@ﬁeﬁ o e a&%tész& Rfac? BQ%?LJ \@%%Bﬁlﬁ)ﬁ%\és and

111-1 benzoyl ) - benzof uran-5
5 WP%‘PHW hﬁ@@lﬁf@ (Ri%% | Tegonesgondingdepzpiyran agpiogt Were prapared by

; 0B cl o
L S e B . 1 - 16

benzoyl ) - napht hal en- 2- 3745@1\@7% hyI | -2H pyridazin d
I 0 3-one 6-(3-Benzoyl-4-nethyl- 111-17 Nk Nk }v,

benzyl )\ﬁﬁda&bn 3- ISOEt © Hop/\W

26:R=H —:l 23a‘ R= H
27:R = COCO Bt ®) 28b: R = -COMe o gg
ZSc. = -0COMe

) AcO ' |
250 — coge ®

o_7T 0

30

(a) CIC(=0)CO,Et, AlCl;, solvent; (b) NH,NH,, KOH, ethylene glycol;
() CH,COCY, AlCL,, solvent; (d) H,0,, solvent; () hydrolysis conditions;
(£ NBS; (g) NaHCO,, H,0, EtOH.

Preparation of Aryl Ether Intermediates (Scheme 1; 2; X =0aorS

7 The preparation of diaryl ethers has been reviewed (J. S. Sawyer, Recent Advances in Diaryl
10 Ether Synthesis, Tetrahedron 2000 56:5045-5065). The diaryl ethers required herein were
' prepared by three different methods (Scheme 8): (i) Cu(OAc), catalyzed condensaﬁon of -
substituted benzene boronic acids and phenols (D. A. Evans et dl., Synthesis of Diaryl Ethers
through the Copper-Promoted Arylation of Phenols with Aryl Boronic Acids. An Expedient
Synthesis of Thyroxine, Tetrahedron Leit,, 1998 39:2937-2940 and D. M. T. Chan et al,, New N-
15 and O-Arylations with Phenylboronic Acids and Cupric Acetate, Tetrahedron Lett. 1998 |
39:2933-2936; Scheme 1, conditions (a), (b), (&), (f), @; Gi) by variations of the Ullmann diaryl
ether synthesis with Cu(l) 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
.Synthe..s'is:Rare Accelerqtiqn. by 2,2,6,6-tetramethylheptane-3, 5-dione, Org. Lett, 2002 4(9):1623-
20 1626) ; conditions (c), (d) and (h); or by mucleophilic 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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Il ~me | 14 k~' O WO 2004/ 085406 PCT/ EP2004/ 002736 -60

- Table I'l'l CMtH7+ cpd# (mv) Structure Nanme rap

6-[3-(4-Chloro 111-18 N benzoyl)-4-nmethyl - 338. 80

WhzP8H@H- pyri dazin-3- C 0 one 6-[3-(3,5-Di ph’tmrmmomss

I'11-19 d - benzoyl)-4-methyl -6873.24 NI
benzyl ] - 2H- pyri dazi n- 3/ M/ 0 one C
Gorlplind Biybivik Chahaivaed }H'yif IﬁM&Q\ﬂémfaﬂN‘;ﬂb@d Reyflcyive Elimination to Form

PR 1Y, P P35 oS5 n o

dydrethets) 332+g-fp3un thel a;zproprﬁte 13@&}1 3Ta-eqiné 353-Cfrom 34a @nd 34D, as described

St 2Bl PSP R i
il vaﬁaiepmdmgbmm@owuye dwipesifion efisubstitgd® o the aryl Tings.

yl met hyl | - 2H pyri dazi n- e 4-[5-(6-Oxo-1, 6-
I11-24 dihydro-pyridazi ﬁ%@%g
yl met hyl) - benzof uran-7 NC car borﬁbl ]-benzonitrile

. 4
HO o R 0 ~r
o 0
Rl . R )
_ Rz : R

32a: R=CN,R!=Me,R?=H 33a: R=CN,R!=Me, R2=R*=H,R3=Br ~  (a)
32b: R=CO,Bt, Rl =Me,R?2=H 33b: R=CO,Et, R = M, R?=R4=H, R ~CI (®) -
32¢: R=CO,Bt, RI=EB, R?=H 33e: R =CO,E, Rl=Me, R2= R¥=H, R4= (c)

30d: R = CO,Bt, Rl ={Pr, R?=H 33d: R= COzEt Rl=Ft R2=R4=H R3e CI (d)

32e: R = CO,Bt R1=R2=Me 33e: R=CO,Bt, RI=EBt, R?=R*=H,R*=Cl (e
' ' 33f: R=COEt, R =iPr, R2=R3=H, R*=Cl = ()
33g' R=COE;RI=R?=Me, R¥=H,R4=Cl ()

(a) 2-bromobenzeneboronic acid, Cu(OAc),, pyridine, 44 molecular sieves, CH,CL,; (b)
2-chlorobenzeneboronic acid, Cu(OAc),, pyridire, 4A molecular sieves, CI—IZCIZ- ©
m-fluorobromobenzene, CuCl Cs,CO,, TMHD, NMP; (d) 2-icdochlorobenzene; CuCl

‘Cs,CO,, TMHD, NMP; (&) 3-chlorobenzeneboronic acid; Cu(OAc),, TEA, 4A molecular

sieves, CH,Cl,; (f) 3-chlorobenzeneboronic acid, Cu(OAc),, TEA, 44 molecular sieves,

CH,CL,

R2
” R 0
1 : R R
R _ 5 .

a: R=COELRI=Cl 35aR=COBL Rl = CL R? = Ri= F, R=F, %= CN_(g)

34b: R=H,RI=Cl 35b: R=CO,Bt, R1=R:=R5=CLR*=R¢=H )
| 35c: R=COB, RI=CLR2=R3=RS=H,R*=Br (i)
35: R=ER!=CLR*=Br,RS =R, RZ=R¢=H (j)

"(g) 3,5-difluorobenzonitrile, X,CO,, NMP, 120 °C; (h) 2.5-dichlorcbromobenzene, CuCl,
. Cs,CO,, TMHP, NMP 120 °C; (i) 4-bromobenzeneboronic acid, Cu(OAc), , TEA, 44
molecular sieves, CH,Cly; (j) 3,5-dibromofiuorobenzene, 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

phenylacefonittile derivative by bromtination and cyanide displacement (Scheme 9).-

o~
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iy Bdhdrilod atlﬁaxatcheéer@ 8l G atiRl B8R dhd Gmb PR coliuss! Q‘ﬁél pRparation
contained 1nthis Application, The starting materials

el ﬁ@lorcrheercrt%taatté% agst arrlﬁévdé%yﬁtqlrét%@%ﬂér&er% flerivatives is
 SGhERRS if 3BhR@ 10S Ak @snAfekand W prbbaeeh by MRS GubISg the

conventi onal technigues, ing¢cluding but not limted to,
3lpqbpland;thehydrotykeprqfyanacetic ackh y st al | i zat i on,

- chromat ography, and t hegdyinheas 1guch materials can be °
characterized 10 using conventional neans, including
physi cal constants. and. spectral data Unless speci fi ed
to the contrary, t e reac®} ; 8
preferably d undg

._atnospherrc pressure at a reas

~of fromabout -78 Cto about nore preferably
from about OC to about 125 C, “and st preferably and
15 conveniently at about room (or nblent)

]

. tenperature, e.g., about Qlgact i on
conditions are exef®l ary and 3 >dhdi tions .

are ‘wel I. known. The reaction™s 3s-1n Qhe
foll owi ng exanpl gs are not ned ‘,L mt the scope of
the invention as {set forth in“the <clains. 20 The
het erocycl i¥ confounds of tfg pres¥ht invention are

- prepared by a twg-stage proigzﬁj (Schene 1Q@§onprisrng
construction of dn @pPPr ol a Zelop , aryl ring
2 and subsequent |ly—pkr oduci ng t : N ' '
to produce 3. Al though stages cgh B¢ acconplished in
-any order, the heterocyclic ring=Hs generally
introduced after the nodificationsgpf the aryl ring

.' ranr ﬁy dr ox kﬁéw ?%{el Ité)e dc a%ldk%u(OAc)Z, TEA, molecular :
m hydr ox§i¢ise G by ity lagzersborenis geids (B QpdBA,
conveni emblegtlasichesgCHaEe (¢ Ns CHEROHWPATL FPbn
commercially available or readily prepared from

ARHTERY1Gha bdaliyPar i ekl veerdprepais Sl Mifhrhatirtatdite YSdhbge 11; O,

@%oaﬁw B %JW%E@%%%@F gau o prepared vias

" subsequently converted to 1b- (for exanpl e, see
- schemes 4-and 5). One skilled in the art will _ al so
~_appreciate the substituents can altered after
- 1ntroduct|on .of the heterocyclrc ring.




30 SCHEME 1 WD 2004/ 085406 PCT/ EP2004/ 002736 -62 R4 R
RRA RHKRR3., XI RB~X5Rs R RBR R3i R |
2RBNNO 2 RZ RHla: R= CH2ZCO2Et 2a: R = CO2Et 3

WO RB/EES4OCHPCN 2b: R = CN I c: ReMe  1d: R = COZERT/EP2004/002736

10

15

20

Preparation of Phenylacetic Ac$&@ and Phenvl acetonitile
Precursors (Schene 1) Ethyl

aspigal Wmomﬁnwmmﬁ &@éqhaﬁévc(r@aé OvggmicyThepyitrasdt Hdgion;
Whésy& s%nmw(}fkﬁ@ygﬁ B%Y.87) 0 Og Eﬁhﬁc@.&yﬁ%%%hﬂw

Schenme 2. The phenol "was caonverte he triflate
Rediciet &b Wﬂéwmeaw&ge%@wm@f%r @rhfﬂﬁ@&e&@ﬁﬁmﬁm A New
R éRs of ArPAsherk) oA, EBG1E40Y ) 14:8395196).Negi shi i n

Met al - "catal yzed Cross-Coupling Reactions, F.

Di ederich and P. J. St an@ﬂ?@@@.}, W | ey- VCH, Mannhei m
1998, chap.1; E. Erdik, Tetrahedron 1992 48:9577-9648)

to afford the 4c. Boron tribronide denethylation

af f or dedigba. roxy-4-ethy enyl acet at e 5b
was prepare Frl%é%éd( ?acy:RW doyi ¢
af f or ded -acetyl xyphenyl ate (4e).
Reductio of 10 the ket on,gl{%n triddhyl 371 ane and TFA
produced the correspondin et hyl substituted

. derivatived4 4f which was denet hyl at eflaRiF-BEL3 t o

afford 5b. Ethyl 3-hydroxy-4-iso-prophp: BhetCHadeH at e
(5¢c) was prepared by Wttig ol ef i nat4ien rof nde-
subsequent catal yti c hydrogenati on of the 2- propenyl
subst i t uenta) rdCEHdbNhpenbaok (chyt-GtCHHCHAB boron
tribrom de produced 5c. SCHEME 2 MeO | CO2Et (c) HO'
C02Et R R 4a:R=0H 4b: R=OTf ~(a) Sa:R=Me 4c: R = Me

ot ):Iﬁ@gh oﬂ:ﬁl heR _Iméﬂ: Thietthedtatel ch&ﬁel‘f@—l\ﬁ‘s__ C( 0) M3< (d)

~ Dipif2h lﬁlﬂine Q:&Ems) Wh inR¥d scofelds Bk csélﬁ )mvgﬂtﬁﬁ?can be %reparcd by

O el oy o e R

 SWMeRERGF AN Aminks E&H-A’Lryl Hirlers ﬁ{)ﬁ)‘lnﬁ@falﬂé‘i‘/ a@d THiTEdE,:: Scope and
Mechanism, Angew. Chem. Int. Ed. Eng. 1998 37:2046-67)

'PreDaration of Diphenyl Methane-_Intermediates { Scheme 1: 2: X = CH, or C=0)

Dipheny]methane 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 benzoy! derivatives has been described in U. S. Patent No.
35,886,178 (D. A. Allen ez al.). The synthesis of benzoyl substitnted benzofuran derivatives have
also been reported in U. S. Patent No. 4,780,480 (J. P. Dunn) and the scientific literature (7. P.

 Dunn et dl. Analgetic and Antiinﬂa}nmarory 7-Aroylbenzofuran-5-ylacetic acids and 7-
.- Aroylbenzothiophene-5-ylacetic Acids, J, Med. Chem. 1986 29: 2326) These references are

hereby mcorporated by reference i its entirety.
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15

15 Et hyl 3,4-dinethyI-S-hydroxyphenyIacetate (8) was
prepared by fornylation of 6a and esterification of
the resulting carboxylic acid 6b to produce et hyt

W3 200d/0834P6 4- hydr oxy- 5- mnet hoxyphenyl acet ate (HFEHEP2004/002736

Reduction of the al dehyde and-H&ydrogenol ysis the
resul ting benzyl WO 2004/ 085406 PCT/ EP2004/ 002736 -63
'alcohol afforded 7b The second nmet hyl substituent was
' 8 gtHimgd (Schemptln®nt of  7b with triffic
%bﬁ%l%ﬁb:ggf 4 i &ﬁﬂn@ h&%&ﬂgﬁsﬁﬁ@ﬁﬁgﬁ%égﬁéﬁf%h%% n of the
mmpﬁmmrﬂeﬂmﬂg newplaceiats 43b pralisyy @aetoawﬂﬁf‘lﬁm@éaﬁ étchhmpyrazme

fﬁ%ﬁéﬂ&:’@g 31’1165:0%%3 is Mp&@@-d %ﬁnﬁp )mth N%H'an% (If[))drolysm of

iy 44y under@qd(c(goncguowlthmqueog}]@dmhlogc a01 d qqpuo-ac@.qeqiﬂted n

ﬂﬁrﬁ?s%@d&%&fb@ﬁaﬂtﬁ)@d dShicomRtant Blardtydor Ql%)g éHizug to produc)e pyridazinone

. hexaneWt h@ AL té% errn nsg‘ﬂ:on%%ns 1‘6@1&% in hydfrgly% zzﬁxgicauon and

M%&(ylﬂih@ﬁ ))f m@bﬂﬁé-cdrbox@ﬁt) acidBBpioduée dhlatenyridane@4EiRith was

ro 3 dr o acetat.e (1 rep
P OGP o8 D58 e PO IG ot Ty =Gl e g more
ﬁﬂﬂkﬂakabmoﬂlwﬁhumﬂh@ﬂbmmxﬁumheOpblIlc di spl acenment of
the bromne atomw th cyani de &gc) and a two-step
hydrol ysis of the nil ril am di ne -
hydrochl ori de 9d and 10 subsequently to the ethyl
ester 9e. :ﬁbron tribrgm de nedi gized denet hylation a

. L )
gggfzhbed vpreV|ousI_ aff?r ed éﬁ%
Br (b) — DEt e R >
= CO2Rt- v (3¢ NBS, beRZ0yNpet o)
NaCN, 90% EtOH, (c) .HQ, EtOH Et20 (d) H20 40 C
( e$3aBBFCNR MR, RZ7R <G - MothhyR ol 6N, Rbt MeeB? wife H,
pr epar &4=fBrom 3- hydr oxy- 2- net hyl BésBei ¢ acid (11)
whidbh RweSO,Et, R! = CI, R?= : Me, 44b: R = CO,Bt, Rt = C], R? = Me,
'E~HW~@J : : © R3=H,R¢=CN; . (c)
. 44¢c:R=R3 =H, R1 =, R? = Me, ~g—dt
R4=CN -

R R
R? N _H | |
: © 7N 452: R = R?=R4=H, R!=Me, R® = Br
R R* XY 45b: R=R3=H,R! =Cl, R?=Me, R*=CN

() 3,6-dichloropyrazine, NaH, DMF; (b) HOAc, HCI, H20 (c) LiOH, MeOH, H,0;
(d) NaOAc, HOAc .

Y

While the conditions exemplified utilized 3,6-dichloropyrazine, other pyrazine derivatives, e.g.
3-alkoxy-6-halopyridazines, may also be utilized in the preparation of compounds of the present

-invention (T. L. Drapier and T. R. Bailey, J. Org, Chem. 1995 60(3):748-50; Druey et al. Helv. -
Chim. Acta 1954 37 121). Substituted 3,6-dichloropyrazine derivatives can also be utilized. 5-

' EBthyl-, 5-iso-propyl and S-hydroxymethyl-1,4-dichloropyrazines have been prepared I. G.

C 20

Samaritoni Org. Prep. & Procedure.;* Int. 1988 20(2):117-121). (3,6-Dichloro-pyridazin-4-yl)-

- dimethyl-amine can be prepared by literature methods (Tsujimoto ef al. Chem. Pharm. Bull.
- 1979 27:1169; Fenton et al. J. Ci‘zem. Soc, C, 1971 1536). (3,6-Dichloro-pyridazin-4-yl)-methyl-
~ amine was prepared as described in Example 22. 4—(3,6-DichIoro—pyridazi_n-4—y1)-molpholine



chl ori nated (NaOCUNaOH) and esterifled to afford 13.
Cupric acetate nediated coupling (infra) 15 of
benzeneboronic acid provided the diaryl ether 14. The

WO RG0d08Hd060vas | ntroduced by sequential WO 2004/ BEGERBI04/002736

PCT/ EP2004/ 002736 - 64 seductt@h; nesyl ati on and
cyani de di splacenent to afford 17. The nesyl ate
warcheepaeed by ghe mathodiof entell «f ol 4& EentSobyPerkit draneld 103 2323). While

%E?}H%@’C@ﬂgﬁ?s soﬁg%n/@w accy “Hg VEa %ltﬁf nggl éjac aa@aspéﬁ;é o1

apgtomibtpdgivaiiyes o@er (:g‘yon mppleophiles @p alpg be peeph ?rchatygle deprotonation |
dhn %ghltlc fﬂ)ﬁﬁ:yl shBkinldRQHAh N ased R (% 71~ﬁ@.1]dr gt dl-ﬁ@%pylamlde

(c) . benzeneboronic _acid, Cu nol ecul ar
engsiip oyesnomeinllioipigppediate (Aé%> %@H Wi higly Gan geachpith
nilks inBlufing {skel @rgoa &ndatedd:@f. 9- ofe Lhinati DERS: YL E),

| 'Eqa@émg?aﬁ'at&#?%maﬁgﬁﬁ el h«iﬁ@ﬁea@yi”?r&?é'@vﬁgéﬁ‘.iﬁé%é 52 920,930

10

15

(i) NaCN, ¥EtOH (

5@1&@&& afidmatitO fethas fr@adudd Yaeslid @bl interkBdiarne capable of

-f uor 0- Ni benzene vyi el ded dairyl ether 20.
%Wéqlé’% dg‘fh?cllWeraWeﬁISqlg S uent to the:

correspondi ng ami ne_fol | owsshHME o azot i zati on and
reduction produced 4-chl oro-2-fl uoro-3- phenoxytol uene

(22). One skilled in the art will Taci ate that the
‘avai lability of amino 10 substitut yl- groups
affords the possibilitytoreplace e jlam no 1
subst i uegt hiety, of pther SNbS O nt
utilizing Ean \r@:yer’ %"Z) S F Cupvie C A5

chl ori ated couplin '
the co‘?’r espondi ng 2, 4-di c(g or 0~ 3- phegoxytollgjzene (23).% ©
El aboration of the acetonitridoe sidechain in 24 and Me

25 was accoppl i shed by benzyli¢ brom natio gy ey s -

di spl.-acenent. SCHEME6 CN HO \ O M3 an 5 co ;BuR =NO,
18 (a) R2 /fcl 1 cil-1 / 19 (f) 18: Rx:-_—; i*— NO,
Rz = N02g p4: Rl= F 19 R =)d 2L Klﬁc%ﬂ%%

25: R1= d |22:R1=F;R2 =H ¢ 23;] R = RA61d: RIITH)RZ"CI

K2003; (b) JnC12;

(c)(i) NaNOo2,| HOAc, HCl H20 (
FeSO477H20 DVF; (d)
f)

(i) NBS, benzoyl peréﬂed%l @(‘szfBr
Cs2C031 ad, NwW 15

F R ArO R
——— —
O,N O,N
- CO,Bt : CO,Bt

; 1633- R = CHCO -t—Bll 1623: R = —CHcoz't‘Bu
163: R —CH,CO,Et E 162b: R —CH,CO,BEt

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

nucieophilic elecirophilic 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.

Deprotonatioﬁ 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

a variety of substituents, Halogens can be introduced by a yariant of the classical reduction,

.20

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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Benzof uran 31 and di hydrobenzof uran 29 derivatives
(Schenme 7) were prepared from di hydrobenzofuran (26).
Acyl ation with ethyl chloro oxal ate produced the

wWa200810888¢ er 27 whi ch WO 2004/ 085406 PCT/ EP2008¢DERRBH002736

-65 was reduced to the correspdhdi ng phenyl acetic acid
derivative 28a under, WI ff-Ki schner conditions. The
prepae tat biiedf a Resalily sabstitte Gupalitdime el rakims Bsving the

e

Ellrﬂ sequed@ cdfefepy @o de plreddo & worp@em maetcpmeacmmhm thighsan be

AT @f‘%ﬁé“%ﬁ*ﬁ;ﬁﬁ%ﬁ ka1 ssh iR
Edperenipobraremg v@ém&é&ﬂj -birylavrdiratptiaeds d 63 wiyalh e by pydrolyzed and

&@ﬂg&&yﬂzﬁedqﬁ A AEER %ﬁﬁ%&%&%ﬂeﬁ&ﬁde affords 162b. Alternatively the
de%/rohalogentlonto leld VE/7 [ | R(b) R/

anpbe subygcted t@ smh@m@@nﬂ%mﬂgw%steg 6{2& yvhlch can
I?e%ydﬁ:ﬁzze&lﬁ dekdBbkhrlated §Din MalbgodsSMandrd) 28c: P. = .

-000Me ( AcO28c - I|. CO2Et (g) HOCOzZEt OO0 30 31

(a) ClC(=0) COREt, ALCI3, solvent; (b) NH2NH2, KOH,
ethyl ene gl ycol ; C)AGHS@WADI\HNIS’BRJWEINGN (d)

O SR S ke Yol el FondLLl onsicr (0 B

. ddpdirstrech Adsege f@ﬁﬁmﬁeﬂmszoﬁﬁl gdfin3tratioh cdinBe jptiefamadt taslets,

- SeelhBk Rt i Bl Ap Rl e i sa Bt o, o
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stgtensidresd Compmads oBbte prOstht ibGmEpn ard afficakiausydhee bdrainisiered by other

80 BRSNS, REGRIL AR 0080 Gl SLEN

intmateedart ingaveobus, sxbbsmeolm tephsdremzldwhich oy melndag mcts:trm

_.l_)

D iy oD T i o

PPladminisgratignt ThApszfenBd maper ofvsindeistration E)an@alémal using a convenient
PS5 T i ORI A o sy o e

1pgppRsa e Bia gctive iugraiiamhy | bor oni ¢ Aci ds and Cupric

" Acetate, Tetrahedron Lett. 1998 39: 2933- 2936 Schenme

1, di t
f%af?qglf’g’!r’]?‘lé?rls"-%g‘;f’éq%)é U{w ar&%ﬁ(qe?améﬂ% as @?ﬁé% fﬂ%ly ﬁlﬁqﬁ@%qegﬂ%lrf peeable

sa{ topethéd with dnd or fnore Maﬁ»féﬁ&ﬁha.'&txc lents, Aukers) ef &luents may be: placed into

DR 0B ALV4e et i i e

aBu amydos JTefms rBjHeltembsseRopdRvAGiOR] aigaédl@& in Bdfrventional

rhiis s bon byt S5 ot o b s iy losaee

femlmymaﬁﬂam&nja blitable affeum h:rﬁmﬂl: sﬁlhamme Bipradiaicdoiegsurate with the

e Sl QAL 2R R R IRT e Ot RO ORISR By e

eopiogbd/ zsesdlidssh Iamgblpns onﬁﬁhdrcep:suws Semizakdshpenierseoteinedirelease -
fgr%ulalg%ﬂy Ole]SqU?dS 'stich %lsJ)Igt%nE %&%ﬁsﬁ%ﬁé %g.ﬂsmns, 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 Ior'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 apprecxate that an active 1ngred1ent can exist in different preparations dependmg 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 2
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WD 2004/ 085406 PCT/ EP2004/ 002736 -66 Coupl I ng

I nvol ving UnactivatedAryl Halides. Sterically Induced
Reductive Elimnation to Form the C-O Bond in D aryl
PAlY884063  Am Chem Soc., 1999 121: 3224- 322PCI/ER3e04/002736
preparation of aryl ethers 333- g fromthe appropriate
henol 32a-e, and 35a-d from 34a and 34b, as descri bed
E%E@ﬁiﬂup?al EANRasEioR gepabraieranitors andartheribidlogiehlly norttotfrwise

uﬁc!dsnélldlé meﬁlﬁﬂﬁ@&s'e@& ehcb bt a@@&béﬁlblaofopse%&lﬂasr usé adNvdtd as human
ndi n he pature nd position’o

Pﬁﬁﬁ%‘f %Zl’ﬁe Lt tel”l‘l EXGPIFIL A WS hergoyipoldegbatly Oﬂwﬂﬂzﬂge‘thl@ one

sikhfdXcipieht. R Rla IZ R 32a: R=CN, Rl= M, RR = H

33a&; R=CN, RlI=M; RR = R4 =H R3 =Br (a) 32b: R

= CO2Et; R = Mg, R2Z = H33b: R= CXREt, Rl="M, R2 =

Seld f@rﬂﬂpre@aﬁor@lmcﬁidk poBdes, tabless, ﬁﬂEE&psulBg--cacﬁbts s posztd‘les and

d%&e%mggﬁpﬁ%% b?h%?meh?ayﬁg%ng gamOﬁ sub%@t Whlﬁ;ﬁmaygiso apgzas
diued, HavelingRpents,Golupilizers, 3@eican®, FuspRifg, agBs biRders, pﬁ«@ervotxves, ,
ta@?%&a%@m B%z:m grk&pg%ng_g%em&l_&n_poader(s%h é@%ﬁé gerﬁ'rally isa
ﬁ@mm&tﬁagﬁdmch v/ miRGre withitheRhely didddf getive( @jmponent. In tablets, the
e S0 PR Bh e e b B ef b ity n
suifablg proogl(ﬂeme:anﬂ compactediimise sipe mno) %lﬂba:reds Seitebdk, caffled Gke2de but
S el s Al e
stagch, igelg i e, W@ﬂqe@u@g&a, @&m@Mmeth}ﬂ@ﬂulog;A a low melting wax,
cd¥Bl Eﬁlél‘ ahd th§ 'hﬁé/ &8kid féﬁ%ﬁkgaraﬁﬁn}; 3y SRR AR @&ﬁ%ﬁ%@@% QE\:E%

-aci d, , TEA, 4 | ecul a S| eves

' ccgagq@j:qg ﬂg;gorsl, stgamq:qu, yffers, grhﬁglqlaandmamrm@enerpgﬂﬂpersants
-thﬁken%fs@solﬁﬁn%&ﬁts, aRifeBle, R2 = R4= H R3 = F, R5= CN

(9) 34b R=H Rl=d 35 R= CREt, Rl= R2 = R5 =
d, RB =R4 = H (h) 35c: R=CREt, Rl
Lﬁﬁiﬁ fﬁﬁmﬁﬁeﬁﬁdﬂ aR%aEﬁblé for oxaﬁ@ﬁnm&raﬁoﬁ'mcﬁﬁe ll@ud fo%ulamﬁrmcludmg

.= F, R = di fl yuorobéenzonjtril.e,
%f&z" TR, ehf% &@30%#;0 "§°‘§ %que?ﬂsall%sﬁl%b'gbpf%wé udggpid form
préisﬁﬁﬁis wiibhte idibdded RGe Gonv(el‘téd t4 1igHi0 FRBERERNTbAY ﬂ&ﬂ% before use.
si eves,

. l.
B R 7 5 S RS SRS TP MRSy 1ol foutions r

- may contain emulsifying agents such as lecithin, sorbitan monooleate, or acacia. Aqueous

solutions can be prepared by dissolving the active component in water and adding suitable
colorants, flavors, stabilizing, and thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with viscous material, such as natural or

* synthetic gums, resins, methyicellulose, 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 mmlti-dose containers
with an added preservative. The compositions may take such forms as suspensions, sohitions, or

emulsions in ofly or aqueous vehicles, for example solutions in aqueous polyethylene glycol.

‘ Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include propylene glycol

- palyethylene glycol, vegetable oils (e.g., olive oil), and inj jectable orgamic esters (e.g., ethyl

oleate), and may contain formulatory agents such as preserving, wetting, emmlsifying or

. suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in
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Substituted mcresol derivatives are also suitable
substrates for coupling using these procedures. After
i ntroduction of the nmeta substituent the internedi ate

W@ amdfogsseonverted to the correspondi ng PCT/EP2004/002736

phenyl acetonittile derivative By-brom nati on and
cyani de di spl acenment (Scheme 9). WD 2004/ 085406

| ROAEERROMH G2 BB 6septiGifol STHENEedle s@{d0Ep? ophilitip® from Efution for

e BB R e e

37bRrR2R3HCIBrBr37chBr :HR3:T
ﬁ&y&lﬂdﬁ‘ g tpé gl%&ﬂpﬁv&%n Wt B &&Mé@@f& Edb?lcal DEEGERAEY o the

erocyc ring to produce diaryl ethers,
6‘1‘1‘@?@& pydinigachisr Geagrs lofions af 48y tansderen! paiph. Haingmenisizadicreams way,

BFE a?ﬁﬁlet PErSANRP RN ST eSS ol B Iﬁﬁbe@@i AL b @RtiororQfitable thickening
ar y oxybenzof uranacet at e "and

slijag ae7efs-obeivRy PRy Ta%@?rraié@@%wh HRAGUGRASIoY 8Ly Jage and will in

ﬁmogwgt@niﬂg 026 bemBre %91!113 Q%g\éﬁ@ @i aNgerd, Gispersing agents,
prepar e

synobu cou of t hol.
RRORY B oS SHACEPS OhEH IS R G B g B fo el

- {@inibtrationChe BbuiB&ncldie ldze@e%pn@ulﬂk adtivk afents iDa fG¥OMA base, usually

20 O
SUCrose anﬁ acacia or tragacantﬁ I)astBes comprising the active ingredient in an inert base such

~ as gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the active ingredient

. in a suitable liquid carrier.

The compounds of the present invention may be formulated for administration as suppositories.

A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter is first melted and

the active cornponent is dispersed homogeneously, for example, by stirring. The molten

“homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

I

solidify.

" The compounds of the present invention may be formulated for vaginal adminisiration.

" Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the active '

ingredient such carriers as are known in the art to be appropriate.

The compounds of the present invention may be formulated for nasal administration. ‘The

solutions or suspensions are appliéd directly to the nasal cavity by conventional means, for

- example, with a dropper, pipette ot spray. The formulations may be provided in a single or
_ ‘multidose form. In the latter case of a dropper ar pipette, this may be achieved by the patient

administering an’appropriate, predetermined volure of the solution or suspension. In the case of

a spray, this may be achieved for exarople by means of a metering atomizing spray punip.

The compounds of the present inv‘ention may be formulated for aerosol administration,
particularly to the respiratory tract and including intranasal administration. The compound will
geﬁcra]ly 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

chloroffuorocarbon (CFC), for example, dichlorodifinoromethane, trichlorofinoromethane, or

- dichlorotetrafluoroethane, or carbon dioxide or other suitable gas. The aerosol may conveniently



O 40 (a) 3,5-dichlorobenzeneboronic acid, Cu(OAc)?2,
TEA, nol ecul ar sieves, CH2Cl2; (b)
3, 5-di et hyl benzeneboroni ¢ acid, Cu(OAc)2, TEA,

 WORIHesTHeer si eves, CH2CI2; (c) Me2CHCH2OH, DI ARYT/EI2R®L002736

-10

Al kyl aryl and aral kyl aryl etMers were prepared using
M t sunobu conditions (Schene 11; 0. 10 M tsunobu,
2By nbiies b surfe@hsuf8)s 1échihine (Tha tivse of §ruginiky be mogﬂ;@}d@tﬂemd

%&ﬁ' / %ﬁ% %g&%%gdﬂéiﬂg@ %&rg@v&)&r&{ 11|Q g?}é%ﬁof a dﬁy }?owder, for

' esgmnlhegd:\@ie( Biix WMEPAMH@@G&&@&@QW@@ baxsshtisasigotosaspgreh, starch

dftfthucn by bl NEUIRE s pbR R oftls G, OThe powde
cairier wnﬂafpnna@gqb m e paspl oaxidy. | The PO SBOPRHIOTANY &R PIREAGE 0 unit
d@&'fgmlf c%s{}i@%r cgﬁﬂ& §§f! Se. Helafth ¥ blisted @hicks frdm which the
E SR 963" " SCHEME 11~ HO ~

pmésr n@@@Eﬁdl{ua)S,terf(dﬂy THAPE aR@h@ezEt Cl / DI AD, PPh3,
2,11 | 'IF\')HF, if034 41a: R = n-CAHO 41b: R = (C2H5) 2CH

c:.. R=md -C6H4CH2 5 n- CAHOCOH, ., (b) , 3- t I
When dasiver fopppiatgpTsan bpp?@%ﬁ%w% FateiC %Fﬁ%)ﬁéﬁpﬁﬁ (esistanéd or

 chitt e R AfidiSHRHEHES the Ative gi@)he@l Bbﬁéﬂhl@m e compounds of the

d in t
WK A T

. TheR@:ieABsyaSms &%Qﬂi'ahfagedhy wited dLMﬂagec( releasesif the(mrn}ibmﬂlls necessary
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o B PR R e b g BERAT Kmph¥as b Sl dma

déﬁl@gk/\sysﬁﬂﬁﬂl’e freqientlfattachsigo aﬂ.ﬂﬂﬁadﬁ@sﬁ&&@ﬁd &pport. The compound of

LSRR ol L OEON b MR IanG ke Toal PR LSefEre
cydidaeptaaée:me) |S|ustelntd wlvassaleliveny yysiepa rrednspyed selaq:@qqe@ﬁlygmo to the
sﬁinlg at:i ?ag&q; NAERGBE shbcgﬁf]dl gﬁﬁlhﬁf?éncﬁlﬁsula%é &mpound in a

ns yas onvénl ent carri e out wt
lipidi sotuhlp masinfbydopy el i sd@ombbqu o k bisdegirdablepolygien e-ga polyactic acid.

“variety of other procedures to effect this

transfornmati on are well known within the art.

Smitablefprrmilstiogs-plong with pharppcenfisajgarrerspailyoniy apd g@cgmnﬁzx escribed

nﬂﬁen’zp’mgran. The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack

‘Publishing Company, 19th edition, Easton, Pennsylvania. A skilled formulation scientist may

modify the formulations 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 cdmpromis‘ing their therapeutic activity.

“The modification of the present. compounds to render them more soluble in water or other

vehicle, for example, may be easily accoiup]ished by minor modifications (salt formulation,
esterification, etc.), which are Wéll 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
coropound in or'der 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 Hmits 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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The preparation of the requisite behzoyl derivatives
has been described in U S. Patent No. 20 5, 886, 178
(D. A Allen et al.). The synthesis of benzoyl

WG ld083498 ed benzofuran derivatives have al soP@EEPRO04/002736

reported in U S. Patent No. 47580,480 (J. P. Dunn)
and the scientific literature (1. P. Dunn et al.
fanalof) edniinistaatbn And the pfdfermmmas endyexperncy dbitbnmediogl @mc@noner i:nvolved

A A6 L08, PRy g LIRS SN SOF S BRBLrcy wen
wer day Hherld by apmemap?mammtﬂg;apy efiddoren @@nbmauonsheea:m Agrgfexred daily
RS LT 01 A o
Wrﬂl hods ﬁ@lﬁhéavdéwhﬁﬁf@h@ #01syd blwtelfbiagfég Wféfdwclght per daY Thus,

i%Pﬂﬁ(ﬁﬁ%ﬁbﬁ)fb Olo Hg%rsoﬁ‘@ﬁ&b@ig‘e?&ngg %oﬁﬁdkﬁé taf)c;u\‘:“? ﬁ:% Jo 0.7 g per day. The
acetate phenyl acetonitri |
fgul ﬂeﬁaéwaarh@rﬁimg&ﬁt%d a5 figly dpRage o) in dﬁh@dd@ﬁ%ﬁa &#iqgaBy between 1

dnd 5%9@%@&' aﬁe @‘reﬁécrﬁll)ﬂ brdtinbt iVl re N haRENdPMBsages which are less than | |

droI SIS nitril 44a under acidic conditions with

‘h‘F%‘i‘H"Hnda cereatisn tacdopaze isfpergaspd By ol qugrpments untﬂ

thwtrtmiu)éﬁdf&ct iﬁﬂﬁa[nhﬁzmubﬁiah@ﬁ 1@6&3@@ r@wbﬁﬁﬁmhm ﬁltﬁéaiﬁg diseases
| azl non

d%s%%ﬁ(f fr %r az@ﬂg%fﬂglﬁﬁ %f? ﬁeci:‘im ﬁr mana?ﬁfa% awf i sligpaeepp personal

ld:uﬁwhbﬁgh; @ﬁg&&bﬁqe bﬁdl tHé fdisﬁ]atué&tnof m[kdappﬁa{ﬁaﬂ lbt@Xaébc’itaerdm tlibfrapeutlca]ly
e.of t I‘O 0O .proaduce. cnl.oro rda

A G S A B R e e A

exposure to sodlun1acetate ‘and acetic acid or the nor e

R e R e

cOhbin4{Bm; wilR anotfipy anfRyirat ageint, siRB asa Rdcleosﬂdb redréae trRseripBisk inhibitor,

- a@%tﬁcr%nnug%bmd%é%eﬂé gaﬁé&&%@ﬁ%m or g\; B]‘ﬁ&ﬂ%& %@Q@rﬁ Wi fe active

 cRBRINRALIENIeR3a e Rusattiare gdminisiered inRemBimatipn with-another Mpivizal agent

tﬁ@acm@n%e%crﬁsed%%el\ thppgeﬂ_'cééﬁouBB E’hggthe ttga“:ﬁ 1:%'15 %‘bmauon

O 45
tirepapy, sygh adrpinistratinn max b gencerre@r o1 sefricatial withacspers to thetiof the

' _n%emd@@nd’@ﬁ% Mméﬂ@gmﬁﬁﬁaﬂdn% usMfdrhin 'fﬂ%@mcluﬁéjs)admmlsuatmn
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HOAc ti  Wile the conditions exenp i f

Oh R RESR T e i b TR HBes. GRESELPBO 16 o o sgeatsat the

sﬁﬁé fiMean\b8 Schi®ved by a 1]5 18 fathikR¥ M &nﬁﬂh@mloﬁaﬁm&w ﬁgments or
e ratlon conpound

0o be utjlized in t r e
bﬁ“ﬁéjsﬁf“é"%% AARAe T ‘i‘dc‘j‘ﬂmftﬁﬁmﬂg oL EFe Jgﬁ e-formpg wi &FP&F active
adentOr g. Chem 1995 60(3):748-50; Druey et at. Hely.

Tt 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 treatrnent or prophylaxis of a disease or a condition associated with or mediated by HIV

nfection, or the clinical symptoms thereof,

. The pharmaceutical preparatidns are preferably in unit dosage forms. In such form, the

preparation is subdivided into unmit doses contzining 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 éppmpriate number of any of these in packaged form.



Chi co. Acta 1954 37:121). Substituted
3, 6-di chl oropyrazine derivatives can also be utilized.
5- Ethyl-, 5-iso-propyl and
WG2ihydssans/ net hyl - 1, 4- di chl or opyr azi nes have beBrr/EP2604/002736
prepared 7. G Samaritoni Og76Prep. & Procedures
Int. 1988 20(2):117-121). (3,6
Di chl oro- pyridazin-4-yl) 20 dinethyl - anine can be

B SRRLAL I OLELAIC 6, FRLARASS (TSl TDLORLnAl oM e ar o

g ._cle@ly.' 18iFGEeA 6)d to (pgt,c@ce[nhe.@ piessmbinvention. ‘They should not be considered as
12%%}(1:?@% 'gg)'plé Rﬁ/ LIE%( igﬁ%ﬁ:‘éﬂ, g)'gt B} s WE g RinGRALE %ﬂépresentaﬁve thereof.
5  4-(3,6-Dichloro-pyridazin-4-y1)-norpholiae WO
ﬁ@?yﬂ&ﬁﬁééh%al Bfég!hrﬁgt%Q %%%@&Zﬁ&n uanChg\é%é fcgfng P n&%fg%r%}tﬂee
PrepgAfion 5auhdiviges;intg unif fos Wmammwp Aepniiges of the active
&ﬁ@y@m effelutit 86600k SR 2at g&bﬁ'@%/a!rﬁ%ﬁ,tth%g@fégg c@ffhning
acetonitri] e derivatives

fﬁi&ﬁeree%ﬁfmeég  RESRTSAI0% SuGens pagigted fabletse qappse and powders in vials or

10 28pBH1ed. qag[a@ ltmmtqssagafoﬁﬁ ehd acclzaﬁtﬁilé" Yabled bl bri6hedkdelt, or it can
: ases, ithium

stron n or
byt Eﬁ@%"ﬁ?@ﬁ?‘?@?ﬁg@ﬂ‘x % PY5ri 8ackagddonn i ¢ or ganonetal lic
i nternmedi ate, ArOOGH4CHaM whi ch can react with

LS B S 555 e Sy S

chﬁiu@ﬂﬁﬁt Thel sekthemsteriils EorEhd- Mt s eiithd readilp ﬁ\aﬂﬂﬂe from commerc1a1

4- 456 d 920-9 ‘avi d |
15 s R RO Rt s p e b Tl s e 2 The
folbywéiltd exanbles (fgfag atergivenitd énaBleGhate e}HlleEdr ipjheazZtiit@orclearly understand

: agtg% \f&lngig{hﬁ/gre%g{;ﬁ%g ﬂ%&fdg?lgg mﬁ'zbe an%iéerlé% Ias_l_lgelAnkgﬂlMEcope of the
nﬁemumfﬂﬁnmmﬂm@ﬂmnBummﬁmnmahﬁﬁmﬂﬂﬁmﬁweﬁ&mgﬁ$ R2 = NO2
1161c: Rl=H, R2=NH2 161d: Rl1=H R2 = d 16le: RL = H

. R2-= Br CO2Me F. RAO/ RAOOGN ~i QN |- ~ GZN -

20 U, d CO2Et CO2Et 164 EBAYMPREL _CcHCO t-Bu 162a: R

= L CHCD2 t Bu 10 6b-CiRocHREeREkyphéRicetRe - CH2CCRE

Al ternatively the yrlda2|none can be introduced prior

to final GRS n of the ar KFHLXt uent s by
L_Lhe_ﬁigpenslty | uoro

t aki ng advan

ni t r obenzerré ‘onpounds t o under gy~ eophlllc

el ectrophilic substitution. Thus

02,3, 4- trlfluoﬁabenzene can bifKadﬁﬁQ;E[Eﬂ:E::]smpz
9¢: X =CN <_| step 3

9d: X = C(=NE)OEtHCl

© 9e: X=CO,Et S— 4

Step 1 _
A solution of 4-chloro-3-methoxytoluene (9a; 0.5 g; 32 mmol), NBS (0.57 g; 3.2 mmol) and
25 benzoyl peroxide.(0.031 g; 0.13 mmol) and 32 ml, of DCE were heated at reflux for 3h. 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 whlch was used
without further purification. |
_ Step2 _ _ :
30 The28g(0. 166 mmol) of 9b from the previous step, NaCN (28 g; 0.58 mrﬁol; 3.5 equiv.) and
' 500 mL of 90% aqueous EtOH were stirred at room temperature overnight. The crude Tesidue
“was partitioned between E_tOAc/HZO (359 mL of each), washed with brine, dried, filtered and



phenoxide'salt resulting in the displacement of the
3-fluoro radical to yield the daryl ether 160. 15
Deprotonati on of the sidechain of 108 and reaction

WRWHOEE® resul ts in displacement of the 4- f|R(SIEP2004/002736

radical to afford 161b whi ch €&h be saponified and
decar boxyl ated as illustrated previously to yield

@Rated! Ml daQRBIRS R0tk Qnd Setidaiakithal draiént £100% hexane — 90:10

conveni ent introduction of a variety of substituents.
heamgFbRAcIcasidedelignf®educed by a variant of the
ﬁga§3|cal reduction, diazotization and dlsplacenent
se uence (i t he Sandneyer reacti

G@@qqsaf;lm s Sigvihu uRRPd faroplyd splpfianeo! %@LW% mgthem'ae?trfaeﬂe ©b)
19 Wednb F10RRS), etk (100HIYhnd Et0Te aldmtyfoamaf Bhin! 86 ratdafwas

hal ogens, cou

FIRERESHEER 10 SUDT FeCHeL aPeL P b e P A gaya gycing

2R84 0BRAQR -GS ERRORMIA02 T3 Gellow/sblil @aOgiRicd ovith YO, fifided and
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VRV B G HEvor REPAB I ot BPOB) 0 HEavoRry

 @éthexiypienylinstigtinaiael (3¢ oups at the 4-position into the

aromatic ring. The sequence of steps can be altered
to to incorpoarate an acetic acid side chain which can
dp4 used to introduce the pyridazinone by al kyl ati on

| ' 19 fsollﬁzfo% oY rS? '0? d a:ﬁ fWIL]?H{ ]ﬁrb \g%shh%'rﬁ%r% 4tb4% °C For 3h The reactlon was

15

-~ administratio

uor oni enzene w
cablbd.) rcds amaeaaqw with Bt@vch é‘hhsﬁdmrnwedn@r{bﬁgsm) ﬁltered and eVﬂPDIated

Hotlo@ wAl 1A Gidh G Raree) S¥iRRLdo nW'tha
enOX| bg%%'dds 16’% A%terngf% ely t dlaryl
ether 160 can be i;fjecte EXAMBLE Iacenent with a
mal onat e el (2lcfload Fithbky} 837 IESLpy e vahe! yzed
and decarbox@lated |% anjiﬁaléggﬁéﬂmanner 10 DOSAGE
AND ADM NI TI ON The conmpoundss@fyst he present

i nventi on yeEYDe fornulﬁ%ﬁg in al e vari ety of ora
MRl at i onsteppbage g car iepes. Or
atloﬁ‘TTWT'be fn th

pbrm of~tapTets,
s~Fabl et s, drﬁgegﬁzo arg and' soft gel atyae
capsules sol uti ons I sio SYrups, Or  4e:R=Me
susperféi ons. Conpounds of thgﬁpr esent inventi gp @Le step3
ef fi caci ous mhen adnrnlstered by other 15 routes of

0,Et

toprgal par e r a0
I nt us, cui §
include a p Jﬁt"- ,
nasal , inhal ati dhi®and suppository adnm niMeTaifon,
anong ot her rout¥bd of adninistration. The pgﬁferred
manner of adninistratio i's generally oral using a
conveni ent daily dosi
according to kbesdegre
patient's 20—Tespons
conpound or conpounds™ef NS P
wel | as their pharnaceutlcall useabl e salts, _
toget her with one or -nore con¥entional excipients,

as

. carriers, or di luents, may be'placed into the form of

20

- 25

maceuti cal conpositions and unit dosages. The
Dﬁﬁkﬂ&ﬁ@@hhﬁaﬁeﬁ@h@hﬁk@@&ﬂmﬂﬁ&q@hﬁnﬁmﬂﬂﬂﬂhs&@égf@&hmmmDand

e N I
zamtﬂr‘) ﬁtéloweahbpdmpimsmaddpmnmé ppidoe, (8. 8md.; 818enmol) t Thh)sa:gen was stirred
LRI b gr.!iral [l ﬁ@%lﬁl% v@agln%ns%r{ﬁﬁ%% %ye%aﬁfg?yﬁgn% bind Whed with

ac rve ingre conmensur at
waerlapd bbmmag:eedr(bl A}, Glityed avdmvenperted tThrisldsHag (PA%e ot e al
conposi-tions may be enployed as solids, such as
tablets or filled capsul es, semsolids, powders, -
sustai ned release 30 formulations, or liquids such as
sol uti ons, suspensions, enulsions, elixirs, or filled |

(l

capsul es for oral use; or in the form of.
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sterile injectable solutions for parenteral use.
Atypical preparation will contain fromabout 5% to

~about 95@6act|ve conpound or conpounds (ww). The term
WO HOEPIHG | on” or "dosage forntis intended tPGTHERAGHH002736

both solid and liquid fornmul at7®ns of the active
conpound and one skilled in 35 the art w | appreC|ate '
stdpdt an active ingredient can exist in different

T SRS b@a%ﬂ @m%mguﬁﬁoméuﬁsnﬂ@{ygsényﬁeaﬁ@ (4 ul 4 SBYETHF

and on th esired dose and phdr macoki net
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2004/085406 PCT/ EP2004/ 002736 9-72 harc{r&actgﬂtlc emoweEhy

AR O TG APl 2 O B P Al PG $hePERlgied the ice bath
Wis @b ald the RBctoALNEKM 5 Qfam‘ﬂfb&ﬁﬁidft@é% HRate@GeflkCotORSThe
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. z_rg@)é(il \Igg'sré Sﬂ,ﬁl&%ﬂﬁlﬁ: ?%%ﬁlgg eaxef:g%f orf %%%re n%{ %Io%gheagad of
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TARR R S ey e Plesopang e Sk B BESRY S HERE D 240 5 (s5%)

of e dsiméthoiyesmetipipheryiapare $dcpl e granul es. A solid

. carrier may be one or nore substances which may al so
act as diluents, flavoring agents, solubilizers,

stepBri cants, suspending agents, . binders, preservatives,

'Ito%ps l%ﬁoqdétﬁ!ic? 5 %r £b hﬁ%lfzﬁﬁ %@mLQfH cg&&?ﬁs ul ating

e‘carrier dgenerally is a 10
18 "ﬁ?ew wididdetvissolis grings BBr: (S8 alnd @4 mmel) wAfter ttihe 78 °C the

réac{ﬂ% Was Qﬁﬁfé&ji%gtl AG hvﬁe—w e ré,a tlct)narpx & %Wast IIagooled to -78 °C
Ive conp onent genera IS mXxea W e car

apchihe mgcttoheluﬁ@be%mpfyls ¢hen aponesdity xtiand ths; lspirgaaiglpbase washed
vﬁéh%@efr 55&&%&%@&1@&%@%@ The ofgllaﬁ gﬁ%@%a?&‘ijedsﬂ\& 0.) and the solvent

desire Sul table carriers inc are

3

 eyappiated ip aEPrdnddgrecatioth %avdé@ﬁfafk@ﬂthmwlﬁic@sm &aarate,

tal c, sugar, l|actose, pectin, dextrin, starch,
%elatln tragacanth, methylcellul ose, sodi um
ﬁﬁboxynethylcellulose a low.-nelting wax, 15 cocoa

T lshspEnsioardd 54 LES gljsanmaggl%m&weﬁﬁeﬁmmﬁ@dcims 78 mmol),

- OB "s Pl bV SA TS e B Ana 000 - of GCh. Afie

4&1@5;1; seugting midteriilverad eifles Rlentdiy Sl @iidaridgition 50 sdfeiReosonic acid was

oG My AR el e e g otk a pad

of CEUTIH@fanﬂ Hililcagelom‘he sotibsrelers grash2@ wellmtith iCEH L. The d:qnﬁ);med filtrates
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ebmr:ts ovneairicd dMgSODJ Tijteref #nd eyappratepalhy drodespredvot ms}punﬁed by silica
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I N aqueous propylene ons or

© may contain enuIS|fy|ng agent s such as | ecithin,
' % gbltan nonool eate, or acaci a. Aqueous solutlons can

prepared by dissolving the active conmponent in

- Tpatesrcolrsalution PHEPbS078:ab? wmph, Tolicklairpiazing (/bg:sl44 mmol) and 72

i | Gty DiERghs 2804 p‘bﬂioﬁlﬁﬁ@ NAt (@9 853 mAYEH %9%9111 mmeral oil). The
repared by~ dispersing the finely

suspensi ons can
| TRaphangeRg stieadjay 8 C‘c@rrbgwaﬂfﬁnd iaHowestte arg toryt Weélé@h}s The reaction mixture
' ﬁﬂaigoﬁfdd to 160461, ASLObAkiRhg Mot 5Y b RELSO %%rgaﬁi@ §haﬁ§ was

hyl cel | ul ose sodlun1carboxynet ylcéﬁ ul ose
vt P BIPAT R #s\Hhe camhings FERERG CREpSHeshed v fh@o &%ﬁwﬁ §2250.),
fillfred b em;emm THe pedtuttons FRyfidd @y kidicdtd] afmethafogfaphy and ell;ted with

BRI R Bt S0 nuos Tt ust o) anc

may be presented in.unit dose formin anpoules,
pre-filled syringes, smal | vol une infusion or in
mul ti-dose containers wth an added preservative. The

o conposi tions may take such forns as Suspen5|ons

. solutions, or

——
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emul sions in oily or aqueous vehicles, for exanple
sol utions in aqueous polyethylene egcoI 35 Exanpl es
of oily or nonaqueous carriers, diluents, solvents or
WOQ2p4Esa6 | ncl ude propyl ene glycol ponethyIEﬁBmemmmnrm
gl ycol, vegetable oils (e.g.,-@BFve oil), and
i njectable organic esters (e.g., ethyl oleate), and
contain formulatory agents such as preserving,

mmktu&gafoemg S l6TthdlPorT, HOUS RES ?q{cﬁ’f AP h%dz 103 5 L) wwere

i s in ents. Alterna
ﬁ%gﬁdéaﬁe P Cﬁ@ fwgleﬁ ydlptsd b avairn an #@ME@G‘@?SB@
ectibipdwiedctd s washbd @qmawwﬁﬁaall Gar'd ﬁ@ﬂ{@bg QRd Qlfn%e dried

sol.,id. or b I"i sation from sol Ution
QRS09 R AR Bhertel SRR e praspos PE ARy Ch@metsetsphy on
sii@rgel €Che pjuted@estindty ﬁﬁcM@cﬂHontaH@& tHe GIER da‘%fnetvﬁg dissolved in

N, NI e 1 M,

bi6-118t i ons, or as a transdernal patch. G ntnents and :
creans may, for exanple, be fornulated with an

aqueous or oily base with the addition of suitable

t hi ckeni ng and/ or gellln@EHgEBLES Lotions may be

for mul at ed i BuBBAUGONS RL Sbin BaRe. AndiLl 10

general also contalnlng one

- agents, stabili agents, dispe 'Eg agent s,
suspepding agenf's? thlckenlng ageni s~ or col ori ng ¢O.Et
~ agent tions sui{ed! t opi caMe
adnlnlstr inthe nout h enges
conpri si ng™&Cti ve agents‘A avélBd ba ; 1y

sucrose and acacia or tragaca gh pastilles congpri-sing
the active ingredient in an rnert base such
gelatin and gl ycerin or ose and acaci a;
nout hwashes cogﬂi|5|ng t [ [
SU|tabIeI|
pr esent g@ygntlon i
as suppositori est” Y1 ow mel ##8y wal
- mxture of fatty acid glycerides or cocéd bufter is
flrst melted and tA®R active component i33ddi spersed
?Dgeneously, for exanple, by stirring. The nolten
%%nngeneous m xture is then poured into conveni ent

Ts axmbdlmludsn of&kﬂybﬂﬁ&tﬁoﬁypﬂn@@laeeﬁféﬁtlé Og; &@lsln%&ym E9,cTN800 mL)

at O\E}Essgg?dﬁdar bt SR IERERT . 1R R R Rt eg%o%tdﬁ (16.9 L

I@rm 1.0g¢ Isciuthnan; C‘HsClg)f d‘hﬂﬁaaﬁtton&ﬁikimésﬁvﬁ Qi d k78 6 Rand poured

Eéng%lt IIBJI;]: e 'ﬁl%tabﬁ/e%%s %hg rvg di Ireg ?.otegtjv@t% (%gdiz:ﬁig& %heacl;?)mbmed
e:@@ﬁﬁp Feredmshyid vithevateraien (Ni:AOpnhd te solwsnt gnofved Mubkalce dhe crude

S, or
proflcs 1050 PR 1) keikeBliay SO Bipgfh ol Bl rgTigpe 0D
Ylﬁlﬁlst?ﬁﬁé‘?ﬁﬁ%}feﬂﬂ\?%faﬁ@d for exanple, with a dropper,

pi pette or spray. The fornulations nay be provided in

a single or nultidose formlIn the latter case of a

S%opper or pipette, this may be achieved by the
Toatdheh of M(TIDQ 39142 krinkl) A0 200 RL R mtcgo_lecptro%%g VERALS gn excess of

and

_ of th qu i on or suspension. In the case
E%(gh&ngﬁ‘(’ 5‘?5“3“ HEVEHEES YRR S f@\%éﬁ Exgpss @ﬁ%ﬁm eenpyedrizaasio and

m@fesﬁumwdnagbwﬁ@mmw SnORAL, AHrads 138ucE PAPRHRAS b?f
ornul ated for aerosol

gk g g el o sy fﬁlz%heechr@ (Faoia bPg (1§t 4t

and i-ncl udi ng |ntranasal adm ni.stration. The conpound-

-sﬁg general ly have a small particle size for exanple
' P t he

order of five (5) mcrons or less. Such a 35
particle size may be. obt ai ned by means known in the
art, for exanple by ni croni zation.- The active. -
lngredlent is provided in a. pressurlzed pack MAth a -
_SU|tabIe propellant such as a '
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chl or of  uorocarbon (CFC), for exanpl e,
di chl or odi fl uor onet hane, trichl orofl uoromet hane, or
di chl orot etraf | uor oet hane, or carbon di oxi.de or other
waosriot/edshes gas. The aerosol may conveni ently WPCI/EP2004/002736
2004/ 085406 PCTI EP2004/ 00273680 -74 al so contain a
surfactant such as lecithin. The dose of drug nmay be
A edtich@lf bmszﬂ 4thya-3redtbomyghenylateise (46 3.@3g,riat50wrehql) ard €€, Cl, (80 md.)

wa%%& dsto f@‘c?a%d%%ﬁ?&%‘f ﬂﬁa\gg frb"nrlnﬁ )‘5(‘59, o ‘E:Pﬁolf 25 :BfCEf‘ch" e 30

mlsu lAtﬁa:bl e atpBSiethe- tms@nsm lallemged) ta Grarys &, it gtda‘m fos ﬂ%lh c”ﬁhe reaction
F)&)Ig@igl'a?é?c% @a@%%&ﬂ%ﬁ‘ '\'r/%ﬂ'ﬂ rﬁx@ﬂéhg?mgﬁﬂ h%ﬁlﬁlo'f H?Iaﬁ? efﬂﬂzra%leous

ol yvinyl pyrrolidine é% carrier wl
Phﬂ&?«rWﬁS axtge@teduwh%%% Ac Cal Vv dnqdw@Tagﬁﬂw @w@%WEqr@Pﬁ The
criBRYr B RE 8 PEN R DysHick! gatchmﬁfa&,gm{ae}r mdfe%ed%mﬁgdl{ﬁt()m;

capsul es of cartrjdges of :9 latin or blister

grasiiank 610p+ snl (b YieKesb @d\aéh hﬁrys 8%9 AR st ered by
means of an inhaler. When desired, formul ati ons can be
prepared with enteric coatings adapt ed for sustained

ste* to controll ed rel ease admini stration of the active

A bEIEHRAGE BRY u%@ﬂ 3 §Iﬁt%ta€eﬂ(B‘BM[g§ 09% ﬂzﬁtﬁ) 2R6@s ent
ans

i nvention can ormulated in tr

et eeR Sy PSR Bl 4 TR NP (G B Ls 0096

- TrBYIS RSV 65 A0y R RYAesESw I Eilresid S AitrORa f61€1|5€iﬂs CuebustchBride

R TN IO T T TR I

.15

20

 toUP@ISREI MRthen ct@ldduetty ThY SispaBion ks ﬁltdequhfmg}ya addeﬁdﬁﬂﬂ@ amd

o ot Befualy o7 0o TR T BT PRI 2 FC dred

: amﬂmma lthe selvent evéornnel. (The grodea waagaified by chromatography on silica gel

o Kt R AR e BB S PR e P IO RS b
| ayer by surgery or inj e@‘XLAMPLEMe subdermal i nplants

o PUEGHERERRSE Albe o bl ST BRI 21

‘e.g., pol yactl c acid. 20 Sui t-abl e fornul ati ons al ong
wi th phar meCOlt cal carriers, COEuents and expC| pC&hES

apgeglesali bed in Repdangt on: Jdhe Sci encM d i ce
of Ph y—]:QrQ-&- edi t eo E. W—P«Zﬂ -
Pub| ik a7 é@ﬁﬂanyM Ot t| onSRAst aie Stepg

Perﬁ‘f‘syl vani a. A skillgf fornul ation scient) st may
nmodi fy the formil ati of3Hyi t hin the teachi Mg %é t he
specificltion to provide MErer ous fornul atio for a
particular rQ -of adm nistration wit u*& renderi ng
' of the 25 present inveg bn unstabl e

or glng their ity. The
rmdifi bn of +he—prese onp s to r them
NOF; .80 e in W& é‘r or I , f ByP xanpl e,”

may be easi | y acconplished by n]1: nor nodifications
(salt foPfrul ation, esterifi catiq@p, etc.), which are
well within the hpary skill inthe art. It is also
wel | within the 2ordlnary skill ,of the art to nodi H
w 2y I‘ﬁtl on_.ang e @ N
par n@ ifh ordep6to nman t he S
pha fe~gr esent corrp #ByT o™~axi O
benefl ci aI effect in patients. The term .
“therapeutigal |y ef fective anobunt" as: used hébein
means an amount required to reduce 35 synptons of the
- disease in an individual. The dose will be adjusted to
thle i ndividual requirenments in each particular case.
*Phat dosage can vary within wide |linits dependi ng upon
numerous factors such as the severity of the di sease
to be treated, the age and general health condi tion
of the patient, other medicaments with which the
patient is being treated, the route and W 2004/ 085406
- PCT/'EP2004/ 002736 SRR B
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10 %
~this application, to ascertain a therapeutically

ef fective anobunt of the conpounds of the present
- $fention for a given disease and patient. 15 In

15

20
25
. ani

30 d8dp

.35,

-75 form of adninistration and the preferences and
experience of the nedical practitioner involved. For
oral adm nistration, a daily dosage of between about

wé 2604088306 about 100 .ng/ kg body wei ght per daypsivertodd/002736

be appropriate in nonotherapy-gnd/or in conbination
therapy. A preferred daily dosage is between about

@o éls 1 sxg% gﬂpt’@@ﬁgormf kg 0@ d%{)aLV@bﬂblt) in mg]; SISED réth) @b616Tko 40 °C was
%4 EPPEEF 1 %@La% 6%”31@8%%%&& aafgtﬁ!y IoREigR £O ﬁﬁ@p Vs gliowed to

\Hiﬂﬁo 10f°QTfoﬁI:UTinl?|hc$ terable@ »tm °(’a Tk gesiigth S @lutioh s added i one

R b A - Rha At s &g g e oo

Wi selirsd aie)d’Ccfolsﬁgﬁﬂnd Wytpied &l it gmdksetmdaﬁn ad addittodal® Hd 0Bba gestion

-

 BRlre B b ERGHE tefe it SPL TR Bl CHiE R et otippesed i

_]@tcartelﬁz&(drmﬂwﬁj) mJI)n @he afrhténed ctrgaalcdmwg.em washaci: wigh getdr (50 mL)

A SR D R SO ot B kAR VR B, o, e produc

wisiputifitd byl et deN@ratha@mhp andbhaed wite GHIE]:Rixanell 1 —abzel) to yield
abl e WI t hout undue experinmentation and in reliance on
besbial  knowl edge, experience and the disclosures of

Empﬁjsfmm\f g (0 §;138 4il mbeod), 5BIPA/C (360 ag) invsd ORI 60 mh. BtOH

Sh R ApdeEp BB E iR Cpaf PR e Byt Bl Bl ibuongha

fad ahCELYTE @ end thn liited catalyst enovivbed withn Bt ce Ghe sldvents were _
ervgn%vo%%tg’nf uonrdela {%ﬁlgcﬁscll ?{?gs%gecatnﬁ! Hne?ésgd?lg dﬁsrolm% T%tEe %a:re Washed

npound of | eri v
with s8] Hald€O0a dreien iand zined 'I‘llerreminngl splatiprowasric (Hnd0H efﬁltered and

_e%' or:&%it@lymgr?gtﬁ 14—:‘& o@ﬁld% ﬁﬂ%&ﬁ/ﬂﬁﬂé@ﬂ?&#ﬁ\tg% %?as a yellow oil.

conbi nation 20 ther apy, such adm nistration nay be
urrent. or sequential with respect to that of the
Cl eosi de derivatives. "Concurrent. admi nistration”

Jtls@%ilqn@f 4R (3. 3hgid 430 empllemd S8R (50 mfy)i vesme cagledfme’8 °C ad 2

- RRAR Sf By, E81 SBNFy 4ol 1%01%1 18b nfll Jffcﬁfzéﬂtwet:é :{@&i dropwme overa30m

-Adm ni strat.i on 0? or nore a sane

~ regpd ﬁ@eaeqwewaﬂw wgs %‘-ﬁﬂﬁ Rl 7 &r eEQﬁ”@W‘?é v P ﬁ@‘%ﬁﬂd re-

Rblel R §8 &C h:hd/@:dfﬁl@rcﬁléﬁoﬁéﬂ Witlodat'd. VI FEGRL ). al‘He)équeous layer was

i T e o0 P 08" e e g avers vashed

WRORHE 08 Brihd) ahect @heImnad eviporabidio Yiold 4 1&at Bowh off X Teathenol was

to prophylaxis as well as to the treatnent of

mwifiad bynylicacsbirieemaiegranky and ehged wite CHpElaberant Golf —24Hhgk s

# e b
G SR LS Sl RSBl ERaE k0, i
used herein, also 30 includes t reatnent or
qgphyl axi s of a d| sease or a condition associ ated
wth or nediate infection, or. the clini

o 9098 OF PR 4SOt TCUTPEbropY SR G| easD.ouprc

vi ded int.o

rsacaovqttaﬁﬂtrtct fggg geyst ﬁﬁe Teagtjo guixtyie was Hitered

RLeben.dy ¥ 4193 kRb] gﬁd@ﬁcﬂ@ﬂlaf SEEE (5.0 B aid@sztQ {30 ml.f¥eas added TEA
. |

ég%ﬁ;%tlon IE H

' tﬁz@ﬁﬁ%ﬁtﬂtof CHIETE®@NTte tdp&?fgeoﬁtﬁﬁﬂg g@ndleculir siace}s agetbmoved and
nin SCT et
gt EF@E%F“%?@E o108 S0 e AR S pasegpin 2By

Bmﬁ,sdﬂeé Qa, 8043, ﬂtﬂmhné evapomteé.l Theoorudegniuot wa. chiirsgraphat with
R B B B A SR orb Al S S e o

@fs)any of ‘these in packaged form WO 2004/085406

- PCT/ EP2004/:002736 -76 The pharnmaceutical conpositions
~in Exanple 46 are glven to enable those: skllled in the
art to ' . _



nore clearly understand and to practice the present
i nvention. They should not be considered as limting
the scope of the invention, but nmerely as being
WO 2004885486 | ve and representative thereof. 5 ThRCI/EP2004/002736
phar maceuti cal preparations aT%ZDreferably in unit
dosage forns. In such form the preparationis
subdi vided into unit doses containing appropriate
dppantities of the active conponent. The unit dosage
orn1c ed reparatlon t he packa
TR A L LR A B Phee! ik BRI RO 558 g0 mmol) n

mnlpa@mmdvah Edﬂe&b&rtnﬁﬁiﬂm%@ﬁg NANY.5p oM6teT 609 A ofh. a1 r&ction was
e . uni 0

' S rmcan be a
5 oS bR el inla HESAOE TR EARER vt pevgecioatp amixture
dﬁe:et mexam sofiwh hiselfan rfﬁ@lmmtfareaﬂy eﬂiactd&@ﬁﬁoﬂgﬂlyﬂﬁﬂiﬁgﬁd and the

ctn%nﬂbd JQR&:? 9)@%%@9@}1 60 tftmefso ! %u gerfmé;?%gr [:te vgas d¥15d MeS0,),

vari ous ne Known 1N 't
Bivediant eveportied amt the tasndge chedreatogdphed o smdaege}satﬂtehmaﬁth a

B BALErAE A U R ) o oo riodiar cd by

10 techniques known in the art. The foll ow ng exanpl es
- % %fra) are given to'enable those skilled in the art
nmore clearly understand and to practice the

ApbBSEnbE 0, tﬁW@(ltMOﬁnolTbﬁS!) Html(mxﬁnj H (2085) LR1Ted (ﬁzﬁmL) wete

o e 3 P an i i PRRAG Hibe Gopbingpriacts were
wizdbal/Riith [F, Offrindl (Nd-SOp), ﬁR@e&ﬂﬁebﬂwmy@émwh@z@% aF@d a Mo solid.

15 % gx%degrg/gl t ngg%é&gw_ﬁ )lgz og thcg(ge(:[ %@ﬁeg me( a gragglnt of

_ @L@l@Eﬁ)Ae?ﬂgg-baAl)&@l[ﬁéHm oy &fgoor 0- 3- met hoxyt ol uene
(9a; 0.5 g; 3.2 nmo (0. 57 g; 3.2 nmml) .and 25

benzoyl peroxide:. (0. 031 g; O 13 mol ) and 32 nlL of DCE
were heated at reflux fornﬁAmﬁq]bg reaction m xture
was cool ed, dgé ted 1 Cl2. and mgshed wi th water
and bri ne. gAY 1-Sa L RrOphien Xy )aReglacHate t er ed and
. evaporated to yJeId t he- bronnnethyl conmpound 9b whi ch
~was used without COJEt her purification. Step é%%The
' CN

20

28 g (0. pe@ ~o0f 9b fromthe previgus step
(28 g; O. 58 ; 3.5 equiy.) an O@b
agueous Pe stirred at roo er -

‘over ni ght™ The crude residue was parMetioned between

- EtCAc/EIZO (38 nL of each), washed with brine, dried,
filtered and WD 2004/ 085406 -77- PCT/ 302004/ 002736

T&Y M@Bﬁgon i 32b¢@s@ELl4, Qhﬁ]ﬁﬁg&nqg?rxﬁﬁ Wﬁ‘ﬁhe?e L ?ﬂﬂsﬁﬂeferﬁas

|ent 100@6hexane - exane
e} Bisunor - Slorghenaehs QOSpL 5. Bl THIEID (056 Lo Ay mmoD, Cs,CO0s

(Jusphk ed mnﬁulpana CORt1gd. 2804, Ul 06MIAN. The reaction was heated to.120 °C for 3
4 chl or.o- 3- met hox tonltrlle ( b) 5.in toluene

5 (TR oR P R0 o EDIER PR of BRengiig Tinggmistue of 2 N
- H(Tl and Efhgcr "emtqmms taysr witiope etiRdieaRah THOAS Bhdthe cadfbifed organic
' y .r enmai ni n

a d t
lager%}y?rfa Wgﬁlsvﬁa% with wa%r ancll !)I?HE 1ed?1$[g§ (Sl) i‘?ltered and evapor a%d to dryness The
_cmde product was chromatog;raphed on silica gel and eluted with hexane: Et,O (9:1) whlch

yielded 33¢ (0.60 g; 50%).
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15

- 3-met hoxg- Ap Lt

material. The sol vent was evaporated and the yell ow
solid was stirred wwth Et20, filtered and washed with
Et 20 and dried in a vacuumoven to yield 0.57 g (90%

wobooebkssbe 4- chl or o- 3- net hoxyphenyl net hyl i m dapET/ELHP4/002736

10 step 4 A solution of 0.57 g8bf 9d and 10 nmL of H20
was heated at 40 C for 3 h. The reaction was cool ed
tort and extracted with Et OAc. The reaction was dried
(MS™), filtered and eva gand the resulting
product 9e was used w thout further purification. 15
EXAVPLE 2 6-[3-(3-chloro-phenoxy)-4,5-dimethyl-benzyl]-2H-pyridazin-3-one
6- [ 3- (2-chl or o- phenoxy) 1\;li(xr)ret hyl benzyl ] - 2H pyri dazi n- 3
(0 i:13 t ONMe
\ ] Fﬁs%% da . ep 3
éﬁ =N REt C 02Et 460 40 step 50 }vim

33b- 57 C1 step 660V "H I3 M/ \ 058 step 1120
To a cool eg, sol ution of ethyl R - - Me.

4- hydr oxy- 3- met hoxy pbieRi-sgatzat @0 4—13..7 0; &K= 0SO,CF, s

mol ) and 260 ni of 74H2CKE; Rnder 9bher eqm@s ve
added dropwi se trifl 7 rhstdeide. (16 nLyst€73 9  mmol )

foll omed by dropw se addition of pyridine (8.9 nL; 8.8
mol ). The reaction was stirred in an ice-wategdgth
for 3 _h. gbe sQlution was transferred t

fufffRe_and wishdf waMEtwaeed afr r Ovsiy
_ (Nazsa), f] @- and evapo?at ed i el d

of 4b. 25M6\0 2P04/ 085406 PCT/ EP2004MNG0M&E

‘2 To a solutidfeof ethyl e

M .
sul f onyl oxyphenyl acetate (4b) in
4 L of spHR —8qales lLe—aftePée-water bath wab added
slowy a sol ution®f Pd(dppf)Cl2 (0.024 g; 0.029 nmol.)
and DI BAL-H (6 nL; 0.058 nmmol; 1.OMin PhMe)and a

"smal | quantity of THE followed by 5 dinethyl zinc (0.29

~nL; 0.58 mol; 2.0 Mi €l .
conpleted the ice bath :
E Me

i /N%H/vas

: step 1
A mixture of 4-hydroxy-3-methoxyphenylacetic acid (6a; 1.0 g; 5.49 mmol) and

hexamethylenetetramine (0.808 g; 5.76 mmol) and TFA. (7 mL) were stirred and heated at 90 °C
for 4 h. The reaciion was cooled and excess TFA removed in vacuo and 35 mil. of ice and water
was added to the residue. The resﬁlﬁng dark brown solution was stirred at rt for 20 m. The
équeous solution was extracted w1th Et0 (40 mL) and the extract was dried (Na,SOy), filtered
and evaporated to afford 0.70 g of 6b (61%; m.s. (MAED* = 211.13; mw = 210). '

step 2 :
To a solution of 6b (4.0 g; 19.03 mmol) in EtOi—I (80 ml) was added con HpS0, (I mL). The

- . reaction was heated at reflux for 6 h. Approximately 80% of the EtOH was removed in vacuo

20

and the residue partitioned between EtOAc/H,O (1:1) the organic phase residue washed with

10% NaHCO;, water (100 mL), dried (NapSQy), filtered and evaporated to aﬁord a brown oil 7a

(88%; m.s. (M+H)™=230.19; mw = 238.3). | . , i

step 3

1

Y 4e88g‘ﬂ: sf}% iﬁt ;é\gea CO,Et

ep 5



was renoved and the reaction allowed to warmto it and
then heated to reflux for 1 h. The reaction was
carefully quenched with a snall quantity of water,

wofjob4/essed t hrough a pad of CELi TE(r) and t he EOVERI804/002736

washed t horoughly with Et QAc.- 8Bhe conbi ned organic
extracts were washed with water and brine, dried
A MiFsed pf 2@ 70 lse 15T waph), 8y BHEr(E880g) BOAc4Y mlDw@4 Ghafien under a

aigﬁsph&e ?LtO ]%f):ﬁorl 86{1?’ ;I:?fm%hlggﬁd érfoﬁgctt Qx{dztﬂg gﬁ%g%(ﬁgﬁl%‘gﬂzyl alcohol. An
%O@%@Oi}mg cfiBida in ol BPAcovas added m&yﬁm@lmwmugbfor another
SVH % &x&mgﬁmﬁ%ff 8.16 8 oBPVEin ﬁok%ﬂ(ﬁrm waﬁcfd&t anfl rBacBbn cofifnued for

he 15 reaction was stirred for In an | ce-water

2B 12ty BHENT G ORI Hecried Sbedibe e 7 getst GRIATES, The

chl‘agstrv% Glak1RA ﬂﬁ@?@ﬂ@ﬂld&ﬁ&%&@% kR aal (m;s@g ahd
d with water, saturated

t he g‘rga i.c phass E?sh
NERRaEs- e PIoARGh @/es sifiracseh hromatagrarhyrapd glutediydiag)
ca{;,dﬂzthbmsoi.mahfforempgroawmts%)afford 1.4 g of ethyl
3- hydr oxy4- net hyl phenyl acetate (5a). 20 step 4 To a

"~ suspension of 5a (4.8 g; 25 mmol),

10

15

. 20

25

s2pdhl or obenzeneboronic acid (7.8 g; 50 mmol ),

G 1L a8 Uiy RAUERL S, TP R el gt .0
ndlt; 44 51 ngnaebBewealby depwise ialiditiew ofceifiic ablyydritic (62006 win 39.26 mmol)

oG dbbds 90 it Ol B AE BN PG YRS T, AR, TG, s

1 On~ Was or an ad i ‘onal a an

. 'esmp:é regfhaiilute |H(1‘1 endhi - daroaief N R0 dds (blfazsoa_éﬁﬁ E(’Ip))ramlido yield

g%h 0@9 4bf8‘;’r§'81ﬂf1?g‘?9s were washed wel | with CH2C12.

were washed sequentially with

2N HC1(2 x 25 mL), NaHCO3 (25nL), water and brine. The A

s&ykracts were dried (MgSH), filtered and evaporat ed.
The crude product was purified bg S|I|ca ‘ _
8 VTEL XA, leg ¢gp O °C was added

Tetrsparégd F9Chlmpia (/58 ¢: OWtmms
dis/dgl%lil,lstg Iaé?]lamgl ({faﬁﬁ@&b@i (l:i)gltl ﬁ@hﬁgfpiﬁmﬂol §7 i G T)C @h&resulting mixture

(0] razl ne
e St a0 5 6 ARSI AP SRR B8 nch . oA EE g oG powed by

MBQZII (29 ERM 96.0Nahdl; (@A PhvbP- Phe WiRbure HR%iHEN amO”é rf@IS m and heated '

s stirred at 0OC for 15 m.n

ahqeﬂ%@a S& ﬂW&r"ﬁ?l?‘gm r'iwf%b%mm Tl Fcaqting vas aeltr%ﬁtqﬂ%qﬁ%l and

| eRRGte St EHOAN {20x 10GNIY] drell (MZOO0G Rtdaivaddiged b erulle Grodhict was

NaHSO4. The organi c phase was 35 washed with Et QAc and

- puiieddyiticnedl cliegainEerkyand shited Wil FETatiersne 82 1> @1 —> 2:1 viv) to

filtered and evaporated. The product
AR |

y silica gel. chromatography and el uted
with 20% Et OAc: hexane to yield 0.72 g (37% of 57. WO
sg$@4/ 085406 PCT/ EP2004/ 002736 - 79- st ep 6 A mxture

mmol ) of ‘57, HOAc (3

. Aa‘i‘ﬂf]mPEQf qﬂy(l 8 Arflieth Semethegphemyaeetite fﬂ % 6% Br2. %19H1gm01) arzd CHzCl

(A0 PkhslcBolEd io -9 mnaq sWhadidh WAIER (18N due X0l 3EheEE 1.0k ih CELCL)

30

35

Et OAc. The onbi ne extracts were washed sequenti al f\lln 1%
[ed 10r

dWPWﬁe\%ﬁFéP ml%a%ftfa 1NeAcHB3C thafgagsiop was aligmed ¢ warpg Piged i

15 hl RS ReLtRA Gaf QRRAM LAkedater i!Sb@h SHAUREre R dedncMRSwith 15 ml. of

s e AEEREGTT I SHTE) RERCEHEE SRR Gy FIR RS0,

. mwasd sisaajorast hield {10G2(ZIMImamIORIQREY. 2 0) and

reisolated to yield 0.4 g (50% of 58_asa\/\/n|te

-'solid; m p _116- 118.

step 7
To a suspension of ethyl 3 A-dimethyl-S-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), pbwdered 47
* molecular sieves (5 g) and 40 mL of CH,Cl,. After 40 h starting material was still evident by tle



10 EXAMPLE 3
3-(2-Chl or o- phenoxy) - 4- et hyl - phenyl ] -acetic acid et hyl
ester 4Q2Et, O2Et O02Et MeO MeO MO step 1 Ac / step
wQ2@u/084e6 Af  HO 02Et C O2Et step 3 Et ( / SREPERR004A02736
5b 33d step | 15 To a stirreddsel ution of ethyl
3 nmet hoxyphenyl acetate (16.0 g; 82.38 mmol) in CH2C 2
{rAQe addilion B85 g vf tmboradderd wroded él‘hA@@m(ngwsstm@ for an additional

712?18 '?heq%))n %ﬂ&ggﬁ%ﬁ%lﬁlﬁﬁ%&aﬁ%% 56 eac?l g%el The solids

ViFIR Wﬁf@d\mg vSHiGHREY. Fhe qombinsd Traiesarers werbedbwquanislly v 2N HCI
az&ezs/% Naﬁbég EE"SEJL) Thr 2GRS TRDASEVaSre Rk A6 %ﬁg) filtered and

he conbi ned extracts were was

5 GRRPMalf’t 'Eli*e Cﬂaﬂﬁupéﬂtﬂwtmz peHied by gilicngel sopelganhis peideed with
e ed
P ITL L9810 DOEt O AR E I P st - 15)

. CH2CI 2: EtOAc (20:1) to vyield 13.96 g (69.5% of a
. V% e solid. step 2 To a solution of 4e (19g; 80.42
) and 200 nL of TFA cooled to OC was added an _
- Exzedwiagfof 12% EEFIP I amepl), RE3F e écTibammel) b dickloropgresine in 10
jo rﬁﬁe g eSI ogﬂeg'm a'l?r)f&ev?a%erggt@ widadde8 Pﬁ%ﬁwisé‘o g%@ﬂ%?ﬁ&?ﬁ é:nmol; 60%

artltl one et ween ter and c
igoily eTl}ﬁrrm@u@!t stipggd atdl'fCi for o thap wassHowmstto gmp to;ﬂmbaﬂnt temperature

@PLF%& ek 9&%6’%8%&%510%55%0%%1%%? /fg %textagd sodium

W@Piéemlm rasextaged ';hm@sgtdr wih EﬁA@md e combmed extracts were
WasBtdWim §%Imt:1b uiPhe IBMﬁ@Gﬂfe%k@ac( ths dn%d @Mgsog %Jé%d RPéhporated
' and CH2C12 (80 rnL) was cooled to -
15 amdthetrendunechroBBia@rapbedion smr_:a g@@u@alummth h&xaﬁe mom: (10:1 > 8:Dto .

at -78 C the reaction
%% %@g@ﬁ%’j{f’oﬁmm;gnw+ t d%rl]égstl rred for 12 h. The
reaction was cooled in an ice-water bath and the
SE‘G% aption quenched with 20 nL of water. The aqueous 5
dse was extracted with CH2C12: Et OAc (4:1 v/v), dried

4 NE2BEL 1.0fe (288 mrok nEcTe ikifor (32 wdl.), P24 vhhehd IhOdimL) were
20 - Hé@é% %ﬂ& f%ﬁx@y céaléd 5% Q8 laxlfa!a{e? %&%%5&9 hglg%gzrﬁwéﬁqm were

a ent
b (e a0, e ouepgeantinh Inaroe g 8ros slid.

'ﬁﬁ'c&zﬁde%fbdﬁ& vk Bﬁ&ﬁﬁeﬁb t:ﬂi}}zﬂnat%gﬁﬁﬂf@%‘ﬂﬁg %@%&é&%@%&mm of

_ 1%@95%} 2@%0 i odo- ¢ orobenzene (0.18 ni,; '
%&‘Az o)(8: 13Cf§ 5@gié§%b°f@aaab¥ﬂwsy ‘FI‘W*’{'QF@Z@W mw =
94h;8. 0. 096 ‘ol ) and*NWMP (15 nL) was degassed with a
stream of nitrogen for 15 in. Cuprous chloride (O0.48
g, 4.8 mml) was added and the solution was degassed.
The reaction n xture:-was ESANELE 7

(4—ch1oro—2-—meﬂ1y1—3—phenoxy-phenyl)—acetonitrile _

COzl\/.[e ;@)
: step Step 2 step 4 Cl

12:R=Cl _ : 14;R=Ph 16R C1
| — S 17RCN Istepﬁ

30 étep 1 _
To a suspension of 3-hydroxy-2-methylbenzoic acid (11; 22.8 g; 0.15 mol) and water (300 mL)
cooled in an fce-water bath was added 3 M NaOH to adjust pH to about 10 (ca. 60 mL). NaOCl |



to 120 C for 11 h then cooled to A The suspension was
filtered through a pad of CELITE(c) and 15 the solid
washed thoroughly with Et OAc. The conbined filtrate

wonne4/oksgbeed Wi th 2N HCl, dried (Na2SO4) and tHEI/EP2004/002736

10

"~ 15

20

25

30

35

sol vent evaporated. The produc86was purified by
chromat ography on silica gel and eluted with
E0OAE; HaXanguepds sbDitio;d). 4 radltw . a8dedydr (3894 ovef alRBH0 m while

RO o SredaeS e BL 2 ) Adey s p1din e ot g of 3
ﬁ@ﬂ’as @dded DopE portigmo The I&ﬁ'é@ﬂmedlplgtﬁewasroﬂbtdd ahd dtielpn2 sintered

4oy 8 5 L S

se}lég &122r%gs%”e‘”p)6 i Pr |-Pr 59 60 step 1 WO
2004/ 085406 PCTI _EP2004/ 002736 -81 To a suspension of
PPh3CH3+Br" (36.29 g;. 101.6 nmol) in THE (150 ni)

A ed to -40 C was added dropwi se n-BuLi (40.6 nL;

ﬁ-scﬁﬁﬂdmﬁ!}f mﬁzqemasg) 6@@%&@61\46@&&60189 ) &l cdh 1D V@%smL was stirred
allo -1 10 in and re-cool ed _
ot e rered e

§B| ks oHtiqa Faaerpld- RcHated fo
ap Piokin@RIE10% bf e Gl holdmuBid B HIeMEHREBIALERICIRE The arganic

RO e oo 3Ry B 800, St P Bed endtapestip g orde
prafuctawes pehdfidd tyrsiica gellvhrofbgrapeind@iuted Wit AEE AvdExane gradient (1:9

di| ute W|th exane filtered through a pad of CELITE
A Erons ST ARFA (o NiEkBHREBEO B R v/ v

60 ). The conbi ned organic | ayers were washed with
vvater (50 m.) and brine (50 nL), dried (Na2804)

Pt ered and evaporated to yield a yellow oil. The

TR Q@G bn ofMESThyR UL, f nd
_ﬂg’| : 5%5 n i Cclhfzokcﬁg—xgc‘rz]%g)%‘(i hﬁ&yﬂﬁﬁzeﬁt’% (imb%g 3R Bﬂno@

oGS S B AP BBl B 5rsieLDO 505 48 gD A molectle
sml d e, 5&@ @H,{Cﬂ; €3 89;) Wel3 addBd 5@1&@4’]"@0 2439‘ ehn®f)) £l tetr&dckion was

shak er dro e 50
SR AR  PESE et o R B ol B R =5t fnvsafid e s of
béﬁeﬁe’ﬁﬁroﬁiﬁ)&cﬂﬁﬂw tdited fd stt&lfe@fbr @ﬁdt'@drﬂﬁﬂl Wgéreﬁ@ﬁiﬂd Qﬁxfgtetﬁhs filtered
Et OAc n re eva orat er reduce
i O RN e R et BT e i ey wes ashed with
(0L fThk leymbiasd@ ghnic filtrates were evaporated. The crude product was
chromatographed with silica gel and eluted with hexane/EtOAc gradient (100:0 — 85:15) to

yield 14 (0.82 g; 60%).

step 4

To a solution of methyl 4-chloro-2-methyl-3-phenoxybenzoate (14; 0.780g; 2.81 mmol)
dissolved in PhMe (20 mL) cooled in an ice-water bath was added dropwise DIBAL-H (7.41 mL;
7.41 mmol; 1.0 M in PhiMe) The reaction was quenched by sequentially adding MeOH, H,0,
and con HCL. The arganic phase was extracted with Bt,0. The combined organic extracts were
washed with sat'd. NaHCOs, water and brine, dried (Na;SO,), filter and evaporated to y1e1d 15 as
a colorless oil which was used in the next step Wlﬂlout further purification.

step5S f
To a solution of 15 (0.736 g; 2.96 mmol) dissolved in pyridine (10 rl.) was,added dropwise .

- methanesulfonyl chloride (0.252 ML; 5.92 mmol) over 5 min. After 30 min a small quantity of

starting material was evident and an addition 25 pl. of methanesxﬂfonyl chloride was added. The
reaction was partitioned between Et20 and 5% HCL The organic phase was twice washed with



w th said HaHCO3, water and brine. The resulting
solution was dried (Na2SO4), filtered and evaporated
to yield ethyl 4-iso-propyl-3-nethoxyphenyl acet ate
WQ 24405548 g) as a yellow oil. 20 step 3 A sol RET/EPR0BF002736
4h (3.38 g; 14.30 mmol) and CH¥t12 (150 nml) were

dto -7 a_ solution of BBr3 (5.41 X
B Sffqg #%i@@g ARd Brneciipeoepanie pErag RS frigd 6\65»?% filtered and
Mpn’rated 3lheicrude paxti@chas JH6mAS ﬁﬂeﬂ Bn BiliXd gl EluM@Swith 10%

C.for..1 ovvarmt0|tfor4
FostEre o th&b%zyh%ﬁ@%&é?@%doeé)&ﬁ Fgetinhed w th
sat'd. NaHCO3 (80 nmL). The aqueous |ayer was 25
5 %ﬁ’ acted with CH2C12 (1 x 100 ni), EtOAc (50 ni) and
: e conbi ned aqueous | ayers washed with water. and
’H:zeubnmyl cdﬂcpreid 16 K284 p. samencdapatiasled in @QHel ﬁ&LaaﬂdJ M (0.107 g;

romat ogr é%? an n%u‘\t{s@%m%\n ée@#ﬁg%’fﬁ Siid n(;@@ef)fimmvvas

f@#ﬁi@p prodyce a@qm;g@omt hgiop HOEh4vas tldowoebftixatvhypight. The reaction
Iﬁleuf»&vg Sfghasded %%%ﬁ@g#ﬂ%&gfﬁ%&n(éa er aitg B BH%] 8B rgamic

O step 4 To a solutl

10 Pémﬁ@h’faé FOEeA PErEHih Bririecdrin (W50, afllteret and evaporated)to ield 17 (0. 210 g)

saERleh@y | @&%&ﬁ&ﬁeﬂ&o&%& 4.95 mol ), 4A nol ecul ar
~sieves I()5 0 g) and CH2 12 (50 n.) was added TEA (3.14
m.; 22.53 mmol) and the reaction was stirred for 3

days. The reaction mxturgmgp]ﬁ]gbtered t hrough a pad
of CELI TE(r 0 ta| the nol ecul ar
si eves was &Egﬁi ’éf%ﬂ( ag‘i"fc’" gﬁ Papiistats g

15 refiltered, The corrbl ned organic f||trates wer e washed

with 2N HO %flred (Ng2SQ4) . il tered and
“-evapor at ed. cru Q duc i ro apledEt t h
silica gek-e c el ut ed V\Athagr ent xane/ Et CAc-

(90%1exane/ Et OAc) to’'yield 33 (1.7 g¢l % . WO
2004/ 085406 PCT/ EP2004/ 002736 -8@N step 5 To a
i ce-col d sol uBfdn of 33f (1.0 g: 3.@ammol ), of

e e e

_ n@O%aF #ldgd PqtaSSIllFPecaib@a%@ {2otg; W6 me®Dend dReabf 3 -difinorplenzonitiile (1.2
gaiﬂ?’hﬁﬁl) TRORGERE MituRNehs Bbdild 4260 @mdﬁﬁt&%ﬁ%&n‘lﬁ@ W82y 3.5 han

ur ed onto a mxture of 1 ce, water and

20 agglidaypk 09 g of KafQs was g4dgd andgS- %mﬁ@%ﬂﬂﬁw@%ﬁﬁym Qchg of 3,5~

dﬁﬁl@ﬁﬁen@&ﬂtrﬁmas 2D ATRHS 8%t RABAS YRS NERR %gif':\t/ig foFER\d the

wWith water a brine. The extract was dried

- ToAphon piXiyTe NYag Hronzha radhef CHJTE@sind the solid cake was W;shed well
warh E60ved. OXhe @by Shdd With zzﬁimﬁﬁ e ﬁh e ChN’\NE@Hawater and brine.

TGS B et Aoz Rl e SRlcpL B oo otber 35,

25 (1.44 nmol). of 59, HOAc (12 nl), HCl (24 nl) and H20

(12 nmL) were heated at rﬁ%ﬁé 16 h, cooled to rt
and extracted wth EtOAc. € Corbi ned extracts were
-~ washed wi t h HEQ] 4dhload3-(DEaisDdiophdnoky)ebenslacatae
- concentrated in vacuo to afford a brown solid. 15 The
crude Eroduct was purified by chromatography on silica
gel a eluted with a gradient of CHZI 2: Et OAc

(15: 34 g8d) temyigld Q.10 g (209 of l60. oEXANPL
met byl - 3- | °€_0ﬁtenoxyw acCOEt

Eth
a

- 34a

~ 30 A solution df ethyl 4-chloro-3-hydroxyphenylacetate (34a; 2.0 g; 9.3 mmol), 2,5-—[110]3101’0-

bromobenzene, Cs,CO; (6.0 g; 18._6 mmol), TMHD (0.38 mL; 1.9 mmol) and NMP (15 mL). was



20 O2Et 02Et HO I\ F I\ p I\ /M / M/ 32b 33c To
a stirred solution of 32b (0.80 g; 4.12 mmol) and 7 niL
NMP under a N2 at nosphere was added

WOL04/ga58063- f | uor obenzene (0.69 ni; 6.18 mmol ) PCINEI004/002736

10

15

20

- 30

(0.086 n_; 0.41 mmol), Cs2CO3-8§=2.68 g; 8.24 mmol) and
Cu(1)d (O 204 g; 2.06 mmol ). The reaction was heated
degasdcdOvi@ & arearl oPGtrdgen Tord Sme aCgrous chiokfei(0s sdd mowol) wds added and

tgo ﬂ%ﬁ %sn%g qu ﬁrﬁ&fjonqﬁﬁﬁ x{\gﬂ h‘éﬁt&&‘toeizﬁ"@(%oy 18 h¥en cooted

€ aqueous | a er was
textt The mﬂenmon Waﬁﬁw thredgh hpadod ARLAEED endfhnbatid veshed toroughly

V¥iﬁ:{ BOWRS I@‘ﬁg d)%btuﬁd VA wﬁr\?asg d WA ?le{ %&d\/@é%ﬂ and he solvent

tered evapor at ed ryness. crude pro

aeperaié: &bawéﬂ%t FiaepuEied Sy Phr@ala@grapw @noatgelcﬁnd\p ted thh
d 33c (0.60 50% . WO
1%00410854gloloé>c13;k é%%o%oo%gé@gﬁ- 83 EX,(AI\/PLE g 9

6- [ 3- (3- chl or o- phenoxy) - 4, 5- di net hyl - benzyl | - 2H-pyri da
zin-3-one - MeO | \ COZg sExEpaMYEG10\ COZItr step 4 MeO

I \ COZEt HO/ HO X
step 2 7¢c: R = %&%ﬁﬁro"%%%mo%nﬁysrﬁ{w@ —CHO <step 3

7d: R= Z)b R1=_Ft; step6RO\ COZEt
~Step 8 YUovrRnStep 9 Me R =
3-Cl -C6H4 4 7 61 1. o oTHR
Comxturedd 1ydr 0Br- 3-Tet hoxyphenyd&C 6a;

! CCaCIT

1.0 g; 5.49 ) and hexanet hyl enet etrgﬁ] ne (0.808
‘g; 5.76 mmlsmnd TPA (7 nL) were stirred’&8nd heat ed
2kl dnGf 2-ch161:044 Jﬁhethﬂpbeﬂoﬁ(&ﬁi 3. @Q, Ml&ﬁm@l% quﬁﬁimaﬁdze@mﬁc acid (5.0 -

T &A\ mgn% cupnc acctaYea@ lﬁo : %‘9 mmol) 4A Ieclulcar s1eves an ngIz (210 ml.) was
_added TEA (9.8 mL; 70 mmol) and the reaction was stirred for 3 days. The reaction mixture was -

filtered through a pad of CELITE®. The top layer containing the molecular sieves was removed

~ and stirred with CH,Cl, and refiltered. The combined orga_nic filtrates were washed with 2N
- HC, brine, dried (N2,S0y), filtered and evaporated. The crnde product was chromatographed

with silica gel and eluted with 2 gradient of hexane/EtOAc (100:0 — 90:10) to yield 37a.

EXAMPLE 11
4—chloro -3-phenoxytoluene

IJ““ OO

L

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 mrmol), 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
an additional aliquot of benzeneboranic (2.4 g; 19.3 mmol) was added and stiwring 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;CIZ. The combined organic exfracts were
washed with 2N HCL, H,0, sat'd NaHCO3, ;O and brine, dried (MgSO,) filtered and |
evaporated. The crude product _wés purified by silica gel chromatography and eluted with

 hexane:BtOAc (9:1) to yield 37b (1.6 g 47.1 %) as aclear oil. |

" EXAMPLE 12



" to was added to the residue. The resul ti ng dark brown

10

15

20

25

solution was stirred at if for 20 m The aqueous
solution was extracted with Et20 (40 nL) and the

Wemagioevas dried (Na2SO4), filtered and. evaptr/EP204/002736

to afford 0.70 g of 6b (61% nB%- (MtH) += 211.13; nmw =
210). step 2 15 To a solution of 6b (4.0 g; 19.03

ol ) in EtOH (80 ritGhloved-Butded-phemvxiHaset (1 nl,). The

reacti on was heat d at reflux for 6 h. Approximtely
80% of the- E%(gﬁ &fm}ved in vacuo and ¥ he reS| due

partitioned “0Ac/ H20 (1 @ orgapiMe phase
Tesi due washed 1096 NaICOs, r( @ ), dried
(Na2SO4), filtrer and evEpar ay * a brown
oil 7a (88% nBy H) += 239. %&&;} 238 3). 20 step
3 WD 2004/ 085406 is-’CT/ EP2004/ 00 38‘ =: 4 stépx e of

7a (3.70 g; 15.53 mol), 5% Pd/&&: Ro=380-e— HOAc (45
m.) were shaken under a H2 atfispheike -@-G—Lg%Agfor 8
h. TLC shovved product and the correspondi ng benzyl .
@I clohol additional 300 ng of Pd/C in 25 niL HOAc
Was added and hydr ogenati on continued for another 8
A soitiicaet dwillopel-fliarn-3afydxitblugnenfis;RU6T gf N0 RS, X. Moafat dr o, WO

AR AR BB SRR Sl BN RS R e

- lirwasdphated foaetiugffor@H dafiEi(« I, atfibehere aThd xymoﬁ\ﬂrss ok edlrt and

d t
uf, PR B0 Bl 8 AR S B RSErFh plegmicevin
Lecnd gt@lcomhm@ﬁmg@greaphgts wastiediviib bdnendddd (MgS0y), filtered and o

%% g.g& . (4:1) to afford 2.64 g of 7b (75.8%. i0
step4T a solution of 7b (5.87 g; 26.175 nmol) in '

CH2C12 cooled to O Cwas added pyridine (3.60 ni;

o051 nmmol ) foll owed by dropwi se addition of triflic

anhydride (6.605 nm; 39.26 mol) over about 20 mn.
Aripbition € 2 Gro8igas3 rpdl elarmens Gilaide ditydrats (RO gTHeS mmol) and BIOH (5

Jfekd EHAterd('F OPt%hﬂ@iS . 2Pkeda ibh Do
’:%% f- r at ed B, i ed é(a'LgNaZSICL)Af Eg&‘g%dg%%trozat quantity

%969? o bpc wi 10% X31C e The ataaeemkﬁsedvaw e?(@@@%ﬂlthﬂ%c (5 mL)
“&CEQesaltédJi& a6 B&166n.0Abdad @ﬁ.( foéﬁfy)en&ﬁar@ﬁgw% adBed’ 8 %héﬁf@ kdmaining

E m_ cool ed t dr opw se
R Lt PR Aot BrigR  TReTRAe WBS st i watpr and brine,
dfm:bdl\)aHCDa}g fittexsdibridi eRgporitedt tt rizld R85 Nai21SiHidh v caddied ofto the next
Stfeor 5 m nutes and a solution of 7c in 5 nL of THE was
S8ded fol | owed by Me2Zn (23 ni; 46.0 mmol; 1.0 Min
PhMe). The mxture was stirred at 0 C for 5 mand
ted ' reflux for 2.5 h then cooled to if for 30

N The reactlon was poured into dilute HJ and

' Aesotunan oA (isBhe;EAmol) Hax dik@0vertts) FHOAr (225 (ipA8@4Jed tandolution

oHLERRLBY e ToRcEs e, RS S B ) o 5

e
n&ﬁ was addgd pver a.\,1§l)~\1§ my p5rioQ 5T redulfing salugjon( B s60dd fof se&:ral minutes

th%ﬁ @&Heﬁ dﬁpﬁ?éﬁgilﬁgg P & suspension of FeSOLTELO (0,917 33 gl and DME
(1@ 53213@) rﬁ’h9|r9acwa@md;for Q. ig apd ) nms:e oblrxens:BOATE: 1c30 ml) was

a%%g.d@%e;&kﬁid MseQfas BRERA (e Vit lwarel Yrila HﬂEéog, FuDrelYuhd

concenirated in vacuo. The dark oil was purified by chromatography on silica gel and eluted

- with an BtOAc:hexane gradient (0:100 — 20:80) which yielded Zzlas a c_lea_I oil (0.450 g; 58%). o

30

EXAMPLE 13



10

15

20

- 30 dropwi se over 10 min. After 1 h at -78 C the
reaction was allowed to warmtort and stirred for 12
h. The reaction was cooled in an ice-water bath and
WO be4ngsaod | on quenched with 15 nL of i ce/ wat epCcr/EP®04/002736
aqueous phase was extracted wpgh CH2C12: Et OAc (3:1
viv), dried (Na2SO4), filtered and evaporated to
yl B-3-BrofS- %ogo-p&%%ﬁy)uworagﬁe@}(é M), 6)dihydR-ki8Rinl3-yI)-
To a Si
caOg R Bl d%ﬁ@%ﬁwﬁaﬂ?ﬁw BERER S {boro-PergyY;2Hgpygidazin-3-one),
mml) 3-chl oro- benzenebor@aby acid (0.901 g; 5.762
nmol ), Cu(QAc)2 (0.959 g; 5.28 nmol), powdered 4A
ol ecular sieves (5 g) and 40 nL of CH2CQI 2. After 40 h
[ vvasstlllewdent by tic WO - R
: an afditjo
regct rpon wastep 4
sy . gt | QA ture
was filtered through a pad of CELI TECO Bndsi I Tca gel .
 The solids were wiShed wel | with CH2CI®. The conbi ned
filtistes were washed sgguentially witf 32 Hgl. éﬂ
25 nL), NaHCCB (25nl), water and brineg step 3
were dried (Na2SO4),. filtered and 5 evaporat ed . The
crude -product was purified by silica gel chr omat ogaphy
and el uted w th ~ft OAc: hexane (1: 15 -* 1; 10) to yield

§3e 1.0,.9; 65%[ m (MtH) * = 319. 34 = 318)
t ' 3 4™
2 Cl ce-wat er

portgonwi se 0.313 g NaH (7. 825 mmol ; 60% in 0|I) The0
reacti on stlrdr?d at 0 Cfor 5 in ther{ was al|owed to
warm to anmbi ent tenperature and stirred feda 14 hour .
Steﬂ'lj]e reaction was poured onto a mxture of ice, water
and sodium_ _bisulfate, The m xture was extracted
Cﬁ%lwa cabgrtal L ns- 2 emoDarag added t%ﬁﬁ%tﬂtwwf xhloprcy-metilphenol (18;
e maioDind Mvip ﬁ(l‘rb mIWetred reﬁﬂﬁh %as?c&taﬁ@ﬁﬁz @S

' d d d 1
altmﬁﬂaé“@ﬁgﬁ)ﬁaﬁ%a ifriwed ST ﬁ?@%@bﬁoraw@e@ A58 1A mmob),

TMEEX (00, (5L Q81 £ HOET InrfiolBartl)CkIDC (0.8 Ige$ do &m@;l)@vé:gé’dd&f@eqﬁgnﬁaﬂy

e it o BB At i o

ambidi® terhperatee efilteR@ threadhacbed bf CEIITR® frarthe fitdd cake Gakled thogoughly

i, B 6% 4 b TR AR By e

bringo The otgasit extrachwasattied (W@ SQS)f filtetedant e vaporased] THe residideras

et SR B2 cRHILL ok R RO QTR BRI L Lt §F7c o

" acmlgﬂﬂ}sselﬂd 0.150 g (18% of 62 as a brown solid: ms.

(MtH) += 341.27; nw = 340.8. 25 EXAWPLE 7 .
- (4-chl oro- 2-net hyl - 3- phenoxy- phenyl )-acetonitrile M

ste;d Me R HO CO2H RO | CO Me PhO step 2 G step 4 SC R

A it dbr37E S8 854 hnot R st BES 2359 ki, bSHEoy e fRidR (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
rcom temperature and poured into 100 mL of HO. The mixture was extracted with CH,ClL, (2 x
SO_mL), dried (Na,SOy,) and evaporated to yield 63a (2.25 g) as a colorless oil.
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12: R=C1 14: R=Ph~ p 16:R=Cl 17: R = CN step 6 30 step
1 To a suspension of 3-hydroxy-2-nethyl benzoic acid
(11; 22.8 g; 0.15 nol) and water (300 nm.) cooled in
Wpo04/68540at er bath was added 3 M NaCH to adj usPCWEPZOMDOZBG
about 10 (ca. 60 nL). Naod W 2004/ 085406
PCI/ EP2004/ 002736 -86 (208 ni; 5.35% aqueous
ution; 0.15 nol) was added dropw se over about 30

Ausmum df€3a (2edng; 31701 ﬁgncil)lﬂﬁad?ﬁ@@@ggaé 17.82 E%idl‘ﬁ&ﬁ zé’ n:@, 0@90%

addi t | S CO t
s By o e P aiph o ., T Fvent el sprpcaied and the
revidiss pmxﬂubmitt@chfe&n Et@lk¢ @00 B) 2ndIHLOL @0BEL). A3 TFOAL pHa® was washed

A SRR AR LR 5 e

- cruiogrodust was pepfial b@( silizh gelichronmfoghphy 4. cRde Wit Shdai@Mb A c

RS o T et

sol uti on was cool ed,- concentrated to 10 approxi mately
10% of the original volume and the residue redissolved
SPd Et OAc.. The organi ¢ phase.-was washed with sat'd.

Td%ﬁm& @by 6063 (Lo gez:lsaas;ﬂéﬂl%% gﬁc;ﬁgbgoﬁﬁa&%% [T 6T§15m01)and
16351 SR Gl e il e igrtiee) 48 oo L/ el 608 srpineral

oilf. 1T1R réb.cﬁc)n mikoge oanhinee o (°C A AT AN8KE 6 %ARR Iwo@ﬂ ténggeranm
foat i ks P apecst T PSP qiadia g ag.0 <
2am3 Tmmo;nbmeb enzzein ehnris Wers wshed stxltibéd with BD, %mmh)sog

MBS i S 0 s

w1ﬂahe%e&tmér)1dlaﬁtdli e BRPGIDIARWBE as & drkrfpRdi10Y 67 Ri76H
Starting material was stlfuSza detectedsbyrtg? agd % 5

addi tional 0.62 g of 20 benzeneboronic acid was added
stepfd stirred for another 24 h. The reaction mxture was

fJ ter ad_of CELITE(r The top | ayer
A st e ove (O 1S, BT Dyl KGNty were heted at roffux
for GHCA@led Tt a6 eitiatied with BEUAE e lobhBih &P 85 waM RO Qag ),

e B RE ik R o 7B gt et o nd

25

eluB@ vl h gh@ieny d)ﬁi‘E@vCiz‘Et(‘)ﬁc 871 05 4 @ﬂc@ymk%?ﬂ 745) gﬁﬁ a3 & white

sol ution of neth 4-chl oro-2-meth noxy enzoat
solidg4: 0.780g; 2. 81 mmol ) dissolved in Phl\/le (20 ni)
cooled in an ice-water kst gdded dropw se DI BAL-H
(7.41 m; _7.41 mml 1.0 Min PhMe) The reaction was
quenched b?‘%@ﬂ nepy et be yiidagin-Bepeand con
HCL The organic phase was extracted with Et20. The
conbi ned organi c gbpEacts were washed w th @@tE:d.

NaHCCB, v%éer and prine, drigd (Na2$84) filfet and

evapor at ed ¢ T d ﬁ@hs a c { i chieps

used in the step wthout f er i.catton.
Et

‘step 5 Et
4f 33e

e S B o e

65a: R = CO,Et
65b: R = et P 3
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35 To a solution of 15 (0.736 g; 2.96 mmol ) dissol ved

in pyridine (10 nL) was. added dropw se
nmet hanesul fonyl chloride (0.252 pL; 5.92 mmol) over 5

wonoss/os8kdeer 30 min a small quantity of  start ipQy/EP2004/002736

material was evident and an adgjtion 25 pL of
nmet hanesul fonyl chl ori de was added. The reaction was
s&@rﬂltl oned between Et 20 and 5% HCl.. The organi c phase

AL o i ﬂ:,yi“%il RO0HI8R100: £ET] ERZ004/ 002736

ahrogcaﬁmnmranmldwaéﬁ gy lmmwg&@ﬂﬁc acéﬂaﬂet(@ié)@ ¢ B2fmmol), 4A

SYRRRE B IR A0 B SEUSA 85 L LS ANS B0y

| rbae:nczxy'krmuu:bcl for # dey51 B'h¢ Ea2RM mj}tuesvea fitobdtragh agad of GELITE®.

bl

11

58 BT BB el 52 0,0:250 8 o0 H 3 ATO LS

rafﬁitbreli fhe ofmbvieederganiTdtratesavare washadswhb@ﬂ éiﬂ:l,t@np,efried KNa;SO,),

so&dt | o% ‘ﬁ %5‘3/‘\??%%? 8 I ""uLO Iﬁﬁgmga%&'éluted with

hezameEr @i (W@@W@Em) twoyicld dde @t3§<$, 25%)v acuo and-
partitioned between water and CH2Cl2. The organic 10

SEe

- phase was washed twice with brine, dried (MJSO4),
stepl2t ered and evaporated to yield 17 (0.210 9)

mf sBIuEbz%Fd 3 U109 o) b3 8- 4iBRIEER BARA0 3EXANEE- Brl) in 15 mL

day EKAF@M in(an ieywater- bathf waseAdnd merionyisp hatl s Nedi(ab exmolx60%
o) TheGORLHMNY fsGEERED toGhatmib ﬁmlﬁent gmpera@% and%%h. 3B reabBorBwas

p?)%rlgnigxlngg oSt %:e,tﬁ%%hl gg,@fy BN ph A p—
tRLRER with Et@Ab anbghe ccﬂrﬁbﬁ@i ex&&:tﬁwéfgﬁﬁaéhe@ﬂrﬁh l:;&Zm&s &fith water and |

e . cPPS A e P Shed eSO ere o SisPaffire sk GEe by

.cﬁo&amg«fapmd o8 sHichgd anP€luiad diith henat: EMAS (85:05) tKYEMH5EE.40 g; 87%).

added and at 5.5 h an additional 0.9 g of K2C03 and
0.3 g of 3,5- difluorobenzonitrlle was added. After 8
skep8f heating the reaction was cooled tort and the

ARRSH AP LT nd ORI i) B A0 iy Weheacs

- afjeflur @t hmled\mn eﬂui bhmerﬂxzacp@iwmhﬂt@mf Thdbdadined pXfracts were

N s S S e R o

patifieiby3heomatogaphXéiVitida §31 ﬁidl’&yited with a gradient of CI-IZCIZ BtOAc (7:3 —

chl 3- di chl or ophenoxy) phenyl acetate d
3%’)*‘-0#1‘%6% (&?égg cozEt ad c-

step 4 :

A mixture of 65b (0.35 g; 0.97 mmol), HOAc (8 mL) and NaOAc (110 mg) was heated at reflux
for 2 h, cooled to 1t and thrice e_:xtr‘acted with EtOAc. The combined extracts were thrice washed
with dilute NaFHCO; and brine, drfed (MgS0y), filiered and concentrated in vacuo. The crude
product was purified by chromatography on silica gel and eluted with a gradient of
hexane:BtOAc (6:4) to yield 66 (0.0511 g).
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34a A 35b 30 A solution of ethyl

4- chl or o- 3- hydr oxyphenyl acetate (34a; 2.0 g; 9.3

nmol ), 2,5-dichl oro- bronobenzene, Cs2CO3 (6.0 g; 18.6
wonred4)oss4 vi HD (0.38 nL; 1.9 ninol) and NVP ( 1BCTvEP2008802736

WD 2004/ 085406 PCT/ EP2004/00278%. -88 degassed with a

stream of nitrogen for 15 in. Cuprous chloride (0.5

4.7 mmol) was added and the sol uti on agai n was

degassed. The reaction m 2 heated to 120 C for

18 h then cooled to rt. e suspension was filtered

through a pad &F(3aRFR-¢hlotabenzyheHspyridakimdohed

thoroughly wth EtOAc. The conbined filtrate was

washed with 2N HCl, dri eéﬁl\lazsgﬁ nd the sol vent 5

: Q

4. _Fhe product %AS urlflze 0
el deEfeI uteoégz3 tOASl ‘g?an

y| el % 0. 554 giste LE; %"

&oro 3- (4- br onophenaky) Y4 uene © 10 185 M8 B(O—I)Z
l\/b Cl )#0+Br | r | C- 36 SZf‘ A sol ution of 67
2-chl or o- 4- net hyl phenol ( 36; 3.0 g; 21 nunol);
“4- br onobenzeneboroni'c acid (5 0 g; 24 mml), cupric
acetate (4.2 g; 23. ;,@ppb | equl gy si eves and

CH2C12 (210 nl) was adde (9 “770 mmol) and
the reaction was3sStirred. da e reaction

m xture was 15 fllteredthough a pad d® CELITE(r).
The top |l ayer containing the _nol ecul ar sieves was
removed and stirred with CH3C12 and refiltered. The
aepd ined organlc flltrates were washed with 2N HO,

br| dri ed ( nd evap rat ed
- Efby c%?f@édaffir FCG‘WE& @@» Oa"g% 3 gl e #@@éoégﬁaﬁéﬁ manol)
@idmg (vi2td133 ngﬁagi w&eﬁm@dlvddaxm/(&%d(cbeﬁd O andce bath. DIAD

YA oot B S A5 U S0 Bryoeies Bt Yeg figeed fg wam ot

&ﬁieﬁN&MoéEmera fa@0uth.i The THE bﬁmﬁ'ﬂmﬁdﬁeﬂ zmﬂ Itb:e Ak y@]lmﬁ oxjj adsorbed
15.8 mmol ) dissol ved in CH2C12 was 25 ad

onte pilien g5l @@f@%t?ﬂ/‘fvﬁm@%ﬁm(@@m zragmgt © ﬂv—>53 Fripyipld 4&3 ,SQ 42 & 75%).
acetate (3:5 g; 19.3 mmol), TEA ((12.3 nL; 87.7 mmol)
and 12.5 g of 4A nolecul ar sieves. The reaction was
geB%red for 24 h and an additional aliquot of

PERZSRRRQYE A ©.402 41 ﬂs mﬂa%l)Bs amemropﬁﬁmﬁéi@ﬁﬁg 379 mmol) in 8 ml. dry

stlrrln% contl1 nue di'ti onal 48 hr.

The
Pidcqorls W)&%\"%@W&@ \ffasmf‘léﬁd@ertwﬁmﬁa B1i6%z el i mrmol; 60% in oil).
Tl s EAJEOS WadBwel & wirnltb @hBiEntSGhy eﬁﬁurﬂ@zﬁ@sﬁ\ﬂi@& B@hnight. The reaction

t hor oughl vvl_th 012 Th ?—@ Ib g'? ani.c extracts 4

AT ROV, M R H"ezNatFTdﬂ W bisulfaty PEE‘%I 5 SR

bxbfogg;dy d’[ﬂa Ed?!(\d\@ﬁ(ﬂﬂe) coﬁ:][cbiﬂeg Eng:dlca I‘inltére veashgaio I it egler (iR eimes) and brine.
rodyc u | sili.ca,qgel . ‘

D otiat ot S MERG N Rlrprding Y amstind i Beepidee prgmatppraphyd on

siliel ] Aidleluel. vittghexdit: PO (823) tayieldawli(0.46 g).

step 3
A mixture of 67 (0. 465 ), HOAc (5 mL), HCI (10 mL) and 1,0 (50 mL) were heated at reflux
.for 1 h, cooled to 1t and extracted with EtOAc The combmed extracts were washed with H,0,
dried (Na,S0,), filtered and concentrated in vacuo. The crude product was purified by
| cEromatogmphy on silica gel and eluted with a gradient of CH2C12:EtOAC (7:3—=3TNto yie_ld
68 (0.28 g). | | | ' o o -
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EXAVPLE 12 WD 2004/ 085406 PCT/ EP2004/ 002736 -89
4-Chl or o- 2-f | uor o- 3- phenoxyt ol uene F HO\ Me' O Me.
step 1 R | / 18 20: Rl = NO2 ~ 21: R = step2 NH2

WQ20|R083406 < n step3 step | A solution of PCT/EP2004/002736

4-chl or o- 2- f | uor o- 3- hydr oxyt ot 8ne (18; 0.161 g; 1.0

mmol; N Imazald et al., WO 5 2002100833),

p-fl uor oni t r o- benzene (O EXAMPLE10 nmol ), K203

g@eﬁ&@ -30(3- %aﬂ'ﬂmlﬂ)xor@—'ﬁgen@kﬁ pﬁényl] Jehh@S 5 tﬂrfeﬁlgrf {7181 afly%peuc acid

or 4 h under a N2 at npsphekgiedfie reacti S CO

tort and poured into water and stirred for several

m nut es. The aqueous sol ution was extracted twice with
et h

CH2Cl2 and the conbl ned organi c extracts washed®

bri ) ’C6 tered dnd w|yaPq s

yield H _ 2As%)ut|o 1. 5§

nmol ), : €hl-ori de di hygrate ; a
and Et O &5 m.) were heated to 70 tirred

overni ght. The reaction m xture was“ded to a smeMe
quantity qfg ice and made basic with 10% NfrfﬁCCB The
aqueous -phase was extracted with Et QAc (5 ) 15 which

~resulted in an emul sion. About 7 nL of et hyI enedi am ne

mssoﬁiﬁgﬁgf 63905 A u?of’ mbﬁﬂ&@% r&%ﬂhﬁﬁgﬁz 4§ éﬁiwrﬁr?r g)MIQ cooled in

| ue agueous Sol I on

_ ag\me@rateg,bgﬂqu #éded PGWP@@SE(W (6G% int ce]ﬂ.e'ﬁhe&aabtlon was a]]owed to

“@.ﬁﬂp&ﬁﬁ@ﬁ tdnheYdnBl Q}d]stlﬁéi igr %’I Jou ov}fl:JHt Gl SW%%)r {n‘lﬁ& d 8 0 mixture

0 the next ste 1 oNn
{;3106 Jvater ag qulwéls‘aiaées abvwmrn weoRgraged geraughly st Egidleand the

chrBbifeddXidbts MBre vRikhdd GRMWAIISEY, (At éﬂ%m]?%? Q%% %hgeiﬁjggt was dried

(@E(g%aéll on, of NaNO2 (O, 2541&1
§? tesrd g crparated a&fbthws ep@F‘PIé‘éngﬂIlbéd pregmatgehfgld eluted with
hsﬁhaﬁtm@mtcsﬁbmﬂegb@@ several mnutes then added ‘
dropwi se over 15 mtp a suspension of FeSO47H2O (0.917
g; 3.3 mvl) and DVF 25 (10.5 nL). The reaction was -
Hgidrolysis to fhe pyfidabinbneswed caried ot Ws Gs&ibed SxARES oG (3 1;
30 nL) -was added. The .organi c phase was vvashed thrice-
with water, dried (MJSO4), filtered and concentrated
i n vacuo. The dark oil \/\/EKA;MPLE&Ed by chronmat ography

o e (SRS e B e o

g (0. 450 g; 58%). 30 EXAWVPLE 13 WD 2004/ 085406
OV..tpz 02736 CHEL, | CHEt,
/-N‘\N . 0 . /N\N/H
al x"Na  a 0
72 73

step 1 : :

To a solution of 71 (1.2 g; 3.02 mmol) in MeOH (5 mL) and water (1.5 mL) was added
LiOHIL0 (0.178 g; 4.23 mmol) and stirred for 30 m. The reaction mixture was diluted with
FtOAc, and washed with 2N HCI, water and brine. The organic extract was dried (NaySOy),
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 orgamc phase was Washed with water and brme dried (Na,S0O.) and
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-90
[ 3- (3- Brono- 5-fl uoro- phenoxy) 4- chl or o- phenyl | - ( 6- oxo-
1, 6-di hydro-pyridazin-3-yl)- acetonitrile, (64a) and

W@ 2§03408330@Br ono- 5- f | uor o- phenoxy) - 4- chI or 0- benZBd I/ ERM0B43002736

ridazin-3-one), (64b) R HOMB51::;,, step ~F OI\ M
step 2 FI1 Ol step4 C / .1000C1L/ / C Br Br 18
8%por68d: TIR cruddrpratueipwdd pufiddd: bR:ﬂiNa gﬁﬁtltshﬂém,atogﬁphjk arl eRite@ipwith a
- F I \"NH:;rNC . / d Br 63Cc 64a

bpag HORs S - oo P PATEE809 S (s Powes aqded

to a solution of 2- chl oroﬂmmhg)henol (18; 2.5 g
resulting. slurr

degggﬂﬂﬁo 3&&6@%@ 3 £5a%1?<thyleﬁ ?X@rln% TEHETE T Flpeti-phenoxy]-

‘refilled with nitrogen. “BPBPEON0- f | uor obenzene
(3.54 g; 28.13 nmol), 1OTM—|D(092m_ 0.81 g: 0441

mol ) and Cu(l Cl(O 87 g 8.79 mol) were adde.
seque e R
110 C fo

t
CELI TE(r) "
Et CAc. The f| Itrate was washed sequentl ally with
dilute HC, dilutg NaOH, water and brinegs The organic
extract was dried (Na2SO4), filtered and evaporated.

- The residue was 15 chromat ographed on silica gel and

el uted wi th_hexane: Et 20 which yielded 1.8 g (32% of
37c as a c&lk }1 i xture of 37c (1.8
g; 5.704 ol ), _ )89 Mol ), benzoyl
per oxi de (0. 069™¢ 0 & BW)¥gnd CCl4 (20 nlL) was
heated to 90 C f 2.5 h. The gfgaction mxture was
cooled to roomten‘pera%g‘:ue and poured into 100 nL of
H20. The m xture was extracted with CH2C12 (2 x 80
S1‘;PLP) dried (Na2SO4) and evaporated to yield 63a (2.25

'Eﬁ a 88cdld SsHhithl 95 (103 e 3V 2RA/ § ﬂ:?ﬁlf 4-dlcblo%opgrazme 51 21 32742
utrLon .o

EP 36 -91- st
Bﬁéﬁl‘/fﬁﬁ&o RReAFo %s’ggtam phore %8s fdsryn awozvnr?{aH (0 297 &

. '/oeta 10086 66 umua:ﬁ%mafeaaioh ﬁﬁﬁdreaias K120 ot GUPRF 8 ffv@tes and then

or 24 h. The sol vent was, e dandthe d
@8?*?42 PivEHE ’6’8%“%@’&1??8 5 aé'er&&*id S@l{%g% & PR (2 i@l&fﬁ%}fﬂf 73 L
EEDAc FidRaradtiais eboua S00EE beide-Gratet ctdmah:lﬁﬁg nﬁ]ﬁ@uﬁ@bﬂdmsm The

eoBsollgg%g gms oeF%reaQ d %nd %s(rgsrhgtf wﬁh %3 mf, og E{(igc (ﬂ%%g%gneda organic phases

were dried (Na;SO,), filtered and evaporated. The residue was purified by silica gel

' chromatogxaphy and eluted with a hexane:EtOAc gradient (12:1 — 8:1) to yield 85 as a yellow

oil which partially solidified (350 mg; 20%). A small quantity of the isomeric compound was

isolated after elution of the major product.

“step 2

A mixture of 85, LiOH (1.47 mL; 0.734 mmol; 0.5M in MeOH/H,0) and degasséd 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 (NazSOy),
filter and evaporated. The crude residue was dissolved in 18 mL of HOAc and 900 mg of
NaQAc and refluxed for 3 h under an N, atxﬁosphere. The reaction mixtore was cooled, diluted

 with 50 ml. of EtOAc and poured into H,O. The organic layer was dried (NayS0,), filtered and

evaporated and the crude product was purified by silica gel chromatography and eluted with

| Ch2Ci2/BtOAc to yield a yellow solid 86 (0.120 g; 42%)
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crude product was purified by silica gel
chromat ography and eluted with a hexane/ Et OAc
gradient (10:1-* 6:1) to yield 1.10 g (56.6% of 63b
WQR0H054060r | ess oil . step 4 10 To a mi xture ofPCL/BRROGH002736
of 63b (1.0 g; 2.936 mmol) 3,6k chl oropyri dazi ne
(0.96 g; 6.5 mmol )and 16 nlL of DMF cooled to 0C was
added portionwise 0.30 g of NaH (7.5 mMmol; 60%in
mneral -oil). The reactiggifipiigie Was stirred at 0C
for 2 h and al|lowed to warmto roomtenperature for
12 h. The r&hEPromw sheacmydrblere sy bddPotidazindsnmHSOs
and extracted with EtOAc (2 x 120 mL). The conbi ned
- organic extracts were washed six times with HO dried
(Na2SH4) ,ci5 filtered and evapgmat ed. The crude

s purgd] ed bygsi Lica gel chn hy nd _
i_tthp &_he t Of ad|eI 2(1 ag 0 /N‘
63c as an gj ‘ (0.93 g; 709 te
1 HO N 26171 and Cl

“e of 0.93 g of 63 CAc (10 ni),
H20 ¢40 nL) were heat'eggat reflux 20 for 8 h cool-#
tort and extracted with Etlgﬁ\c The conbi ned e

were dried (Na2SO4), _sfapl3 ere + 2

crude product was purified by

gel and eluted with a gradient f ' 3 (
-4:1) to yield 40.56 g (67% of 64a as aV\,hlte sol i d.

EXAMPLE 14 25
6- [ 3- chl or o- phenoxy) - 4- et hyl - benzyl | -2H— pyri dazin-3
stphe O02Et O2Et HO | \ step 1Cl &, step 2. Bt Ht

Tﬂsfa ﬁﬁ@was@hﬁed With ﬁ-h iﬁ@ %%hé%g%gg% %‘5@% 6 2 amol),

qﬂ@ﬁ&@:‘;@ /5(9@214&916 3- hfgmobﬁ@tiﬁ‘eeboroﬂmcai @ dl 216immob st peyidered 44
nﬂ)ie%ﬁlﬁﬂ/dlev%s s by RS ON (A Gat) %1%‘;&:& by ﬁ§§ncﬁneg(f . 1%1%?9&1 ' The

- 3- _chl orobenzeneboroni ¢ aci d
- TRAgHAn Vs glerdat B Tpod drys.gThessusponsigpoyas filigmd ﬂﬁen@@heé of
CHLEMES sili8a @) andonélsdBiZfabind @8 aH i), Wase adeickd ittt Sveddwashed

sepagiingt A0 R 2Rk VR et et vere

- dodd (@%SDI)‘,:_@terecT Hel dvaydrdt@d/ ke 6QBE Blolldcd Y6 WRSsuIRGE ik to use in the
sieves was renoved and stirred with CH2C12 and

DpXEFPPt er ed. The conbined organic filtrates were washed
with 2N HCl, brine, dried (Na2SO»4), filtered and

, ev?porat ed. The crude product was chromat ogr aphed with

' ica gel and eluted with hexane/ Et CAc

T6 90 idrenld nethfidrQATY (. 80:4& 2B.d n83e), 86-ddhlgopRaife (030 gs3.€Amol) and

1'¥mL of dry DMF was added portmnwme 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 (NazSOy), 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), HCl (8 mL) and water (4 ml.) was heated at
100 °C for 12 h. The reaction mixture was cooled and dﬂuted wit BtOAc and washed three fime
= with water and once with brine. The orgamc: phase was dried (MgSOy,), filtered and evaporated.
The crude product was purified by chromatography on silica and eluted Wlﬂl an BtOAc:hexane

gradient (25 75— 75 25) to yzeld 78 (62 mg).
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'NaOAc (1%% rrg) vvas heat&! at refl ux

To a solution of 0.34 g (1.07 mmol) of 33e,

- 3,6-dichloropyrazine (0.30 g; 2.03 mvl) in 15 nL dry

DMF cooled in an ice-water bath was added portionw se

W@Z(lfﬁfﬂsiijNaH (2.6 mol ; 60%in oil). The reacP¢HEPWE4002736

allonwed to warmto anblent tenperature and 2 h. The
reaction was 15 poured onto a mixture of ice, water
and 10% sodi um bi sul f at e. EXBMPLERUr e was extract ed

washed e 16 PR E AR BB ARR R0 Pty

extract was dried (MgSO4), filtered and evaporated and
t he residue chronatographed on silica gel and el uted

Hoh hg X amR: Et GB 6 yMéd 65& 0
3 Ntémlxtur
vvere h

( Q
%Iex for 3 h cooled ort and thrice extracted w th

5%‘3”

" Et QAcyg The combi ned ex pacts were washed 8#iat R 4381 ne,

dried (MgSO4), filteried and concentrated i8IbvRGUON The
crude product vvaN purified by chrormt ogr aphy on
{0 1=

(7 2y

tort and tB82ice extracted with Et OAc. Thesconbi ned
extracts were thrlce vvashed 30 with dilute NaHCO3 and

brine, driN@. (M A concentrated in
vacu@ﬁePihe cr was{ purffied by-

- chr omat ogr aph ' g 3 eluted with a

gr adi ent of . hexand: Et OAc (6: 4) yield 66 (0. 0511
g). WD 2004/ 085406 PC@Z{ EP2004/ 002736 -93 EXAMPLE 15

- 6-(3-But oxy-4-chl oro-benzyl) - 2H pyri dazi n- 3- one

n-C4H9 COZEt HOnN-CH Ocr~ COZEt 4 9 11 N d/step 1

&pstep 2 A A 10 41a 67 n-CAHI0 ~VOWH step 3~ G O

ste 1 Ethyl 4-chl or o- 3- xyphen Iacet ate (10;
30523

5 Yo
f-ssogmoe %ﬂH?FBT“)mEtFﬂB‘I?P%lr{E? mjgol), qbgrRAeRebooRis acid
(BF_%?S | iprid a&mmls)g,mﬂ ﬁ}nﬁAﬂéﬁﬁ.Q'mb%iglaﬂs&%E(](ﬁ%)dﬂd)Cszz (240
e was a e S

zgl% ot 5o RipoDirad e Teopt pm ot & H. The molecular
saévles)wee fillteref\BEA W dsBed Weﬂ]:ﬂthmﬂfﬂl 1123 aﬁmeﬂla%raelcfﬂufate%avdfe washed

%&%&H@&\%anﬁﬁ ?‘ﬁﬁﬁ}f 68?‘9%'}?% edé']lvt‘blﬂI ilgzag @ﬁ)%/ﬁ 556% an8 evaporated. The

@W&M@h@mﬁgﬁpﬁed@ﬂthkﬂm4 g8l aﬂd eliad wiite helko4d:-Ei@A: 472

@%}15%@@%?%%6 TSR A Doe o0 6 m

A solution of 80 (4.1 g; 14.6 mmel), 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 cmde product 81a was

_ sufﬁc1ent1y pure to use in the next step.

The crude bromomethy] compound 81a from the previous step was dissolved in 73 il of 90%
aq. BtOH and 2.5 g of NaCN (49.01 mmol) was added. The reaction mixture was stitred
overnight atrt. The solid material was filtered throogh a pad of CELII‘E@ and the filirate was

. evaporated. The crude product purified by silica gel chromatography and eluted with 30%
- EtOAc hexane to yield the nitrile 81b (2 4, 54%) '

25

st_ep 3



10

15 DMF cool ed in'an i ce-wat er bath was added
portionwi se 0.160 g NaH (4.1 mol; 60%in oil). The
reaction was allowed to warmto anbient tenperature

WO RW48834P¢ ed overnight. The reaction was pourREI/BR2004/802736

m xture of ice, water. and sodi®fin bi sul fate. The

m xture was extracted thoroughly with Et OAc and the
Bomiot-paid sertionant 81b (%t B 7viasineldl vG-Gibhlvabeazifs(2E g; 148 simol) and 74
AN ' I : Gk khed Denef L er ed.

ARG Bf A wad e Ao M 0 814 M b b R . e
rg3ctipy Wagsdirred Al e fartld enimvidpllhwsdivstimatapor 3 B and pauedyiite 75 ml of

0 doBrath@d Bbut 1 SrSREBOL THE X4bbs Dfugi Sutral i G
I{@s nL)d,q]ﬁ%CI -‘i}l R On TS d 50 _ﬁ%ﬂg?mégrtg"rﬁ‘gg}tl’gdﬁgt vifh BtOAc
ang fhe Grrbingd BEDA¢ exisety veshedoih sinmeswily Betieanagivith 5% LiCL, dried
(F64900), fillhied SANRhTdRted ThE pokiSct WRE BuryiRd l%? i £d1 cihtogaphy to

dr §£I (Nq%;%l) , filtered and concentrated in vacuo. _
Wﬂ‘i P “pPdduct was purified by chromat ography on

silica gel and eluted with a gradient of CH2Cl12: Et OAc

-* 3:7) toyield 68 (0.28 g). W 2004/ 085406

7:3
- sBet/ EP2004/.002736 - 94 EXAMPLE 16

A dixoint of 82- (8202 gy@innbh) f HOAE OHORKEY) BICY J20RMe Ry 150 BHhL Pere

RS LR R X R, e S, B g

.15

.20

- w69 withed with EsQAwiridgle @fobG@d e8radisgere Washediseqlientially with water and

S TR ol Tyl g <0

Nall (60%in oil). The reaction was allowed to warm

sanbient tenperature and stirred for one hour. The
reaction was poured onto a mxture i0 of ice, water .
Acgobitigw ol 850558 e 6:20menolTnd GH:EN (i @ mih wasdegnsaed fod 10 m with a stream

e
sl veeee 2484 Hhe reagtion wiFGoe as Reated do £ “Brfar inpented ieat and diluted

| RROAS TIRTbAUS, SROORTLIRE AROEHIM A bbb s (%'ﬂﬁ%dthe solids

eluted w bexane; Et OAc (7:3) to yield 70 (0.65 g)
wished ith (e andithe qombingq preawis filiskns eyperatedy Ffih@améwmfg@t was
@A by itz b SheRatdgafhys ¥ Birilé®s4 (O! PLE 17 .
P6- [ 4-ghl o-r%- 3-(I- e%lﬁ’;ﬁny- p?iggloXy) - be(nzyl -2H pyridazin-3
-one CHEt2 CQZEt CHEt2.C, HEtiz OONNO\ ON ONMH.
-- N ddlI / (Cc d O 2071 7273 step | To a
solution of 71(1.2 g; 3.02 mol) in MeOH (5 nL) and
water (1.5 nL) was added S o



Li OHH20O (0.178 g; 4.23 mmol ) and stirred for 30 in.

The reaction mxture was diluted with EtOAc, and

washed with 2N HCl, water and brine. The organic
W@HART400as dried (Na2SO4), 25 filtered and ePEBEP0SE02736
to yield 72 which as'used |n~ﬁﬁe next step w thout

additional purification. step 2 To a solution of

crude 72 (0.80 g) fromthe previous step and HOAc (15

m.) was added NaOAc (0. 4xAgyrenRadit he reaction heat ed

tp refl for 1 _h. The reaction m xture was cooled t

S e R Lt (£ SRR S SR LR
CHREHE (B3l br6-phertoR)-1RALY T8 -efiylaSlinoeH-HNaR G943 -oae ebszD

2004/ 085406 PCT/ EP2004/ 002736 -95 evaporated. T

crude product was purified by silica gel

chr omat ogr aphy and uted with a hexane: Et OAc

gradi eqt _&J7: 3 -3a6; t kel d pyrd i_Rke 7 . 350 .
g) - oL + R %-te-g}— r@d&l ﬁg.

" M -5-[2-chlor I§-(5-m=:1vta§71- < ox&- =di hydr o- pyr
i dazi n-3-yl met hyl ) - ghenoxy] - 5 bénzodasimnle Q2Et N
q-lz- ' I~ COZEt NCO1 d C1 O ! 85 NO,N/
-1 Bd: 1/ \ A M 86 step¥ To aice-cold.
solution of 74 1. 30 3712 nmol ), z
5_-§eth I-c},4-di ropyrazine,(1.21 g; 7.4 | 0 Dl h
an r an rjl_tro Y, addaed

~in o : 97 g; 7. =0 O YN

m neral oil). The reac ion mxture Was stirred at oC
f ova: @ om, eMamd=th al | oyeort-CCraioiatemMs; RO, Et
- tﬂﬁﬂé&%ﬁ-ﬁgoﬁe;wkﬂ £o Lo 91'5@:&&35&;&5:?5%&1@LM$P3
with 75 nL- Et CAc and poured into about 100 ni of
ice-water containing a small quantity of NaHSO4. The
aqueous | ayer was separ at and shed with 5 of
Et OAc. The conbi ng ?2 92 Were - ?qeﬂg}e -
(Na2SO4), filtere and evap r @s| was
purified by silica gel chromatography andHel uted with
a hexane:Et OAc gradient (12:1 -4 8:9) to yield 85 as a
~yellow -0il which partially solidified (350 ng, 209%.
A smal| quantity of the isoneric conmpound {de ' :
i sol ated -after eIutinep@fo P Hety, 20 step 2
A mixture of 85, PO 47, D ).
MOH H20) and degassed MeOH 001(4 1 v/v: 8rr9) was
stirred at OC for 5.m nutes then all owed to stir 12 h
at room tenperature 93 .

step 1 :
A solution of p-methoxybenzylmethylamine (1.11 g; 7.34 mmol) and EtOH (10 mL) was added

* to a solution of 3,4,6-trichloropyrazine (1.28 g; 6.99 mmol), TEA (0.983 ml.; 6.99 mmo}) and

10

anhydrous EtOH (20 mL) and the reaction stirred overnight at rooxmn 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 BtOA ¢ solutions washed with water

- and brine. The solution was dried (MgS0,), filiered and evaporated. The product was purified

15

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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under an N2 at nosphere. The reaction m xture was
carefully acidified with 1 N HO and partitioned
between 25 niL of EtOAc and 50 nL of water. The Et OAc

WO 2804085486 dri ed (Na2SO4), 25 filter and evaprGu/EeR004/002736

The crude residue was dissolv@g-in 18 niL of HOAc and
900 ng of NaOAc and refluxed for 3 h under an N2
stgthaowphleBe. The reaction mxture was cool ed, dil ut ed

i S A PO S0 158, AR

vield QOszdc?éa prapehratd ovass qesaribbd motepyt of Exingdle gehnd the subsequent

| saﬁ&ﬁﬁﬂ% Qilg{f%cﬁgﬂ?%l %etg S%Mdt@%%%%%aﬁog 9/ dehhea in step

OW SO
1 ‘Ff(,%‘PEPiZ B4V to@raiRet Was@EniEMANPISmES. The isomers were separated by silica

sefansnith SR BRERREY a2 Bl Shoesae arpdinyt (18808090 The firt

lsdme@tcsélﬁawﬂsﬁrbOr- M d / \%d d 32a 76 77 step 3
Br ( OI,N~g/ O O - 78 step 1 To a flask was charged
W th 3- hydroxy 4- et hyl phenyl acetonitrile (32a; 0.92

stag:4 6. 2 nmpl ) , Cu(OAc)2 (1.3 g; 6.9 mml ),

A SBLATEIRKROR0R S LR E A Ly Y R AR b
coﬁlt‘; arfddhd solusdt tomoyedrin dicne - TIR. rBsidde;was partiti@le)]l bethb@n BtOAc and H,O.
TSR 0 YR 0 gl Py M ARRED e

lasawweméasb@d Wilh brnshdsd dwnd brfa@b@@lZTheTrbﬂdwda Ipnﬁﬁibcl by sﬂlca gel
r at w th 2N HC
el (“f%ri%w&gﬁ%ﬁ? a5t 115 RO Ltors gk 6 m of 9.

vvere dr| ed (I\/gSO4) filtered and evaporated. The
s, sufficiently pure to use in the

t
T B Bl P b IR gt et el e pAret o 5¥LEed By silca el

| chx@at%@é&x;}gand uBearr a)Eto%c%eﬁh%%J& Al AN é(ﬁ ttcl? g‘ne% 64 mg of 92,

3 and - 17 nL of was added

NaH (0.3 g; 7.6 mol; 60%|n m neral oil). The 20
Thgg@ggmymdmngp@@g%t rt for 2 h and poured into 75 -

nmL of "H2O cont ai-ni ng about 1 g of NaHSO4. The aqueous
~solution as thoroughly extracted with Et OAc and the

conbi ned Et OAc extracts pwagbgfi-Mith six tines with

wat er, then wﬁkt{h brl e, dried (Na2SO4 filtered and-

evapor at ed. CIIP}fY %%%Y@HGF‘F%W jhdiesierca gel

chr omat ogr aphy and eluted w th 25% Et QAc: hexane. 25
step 3 A solution of 77 (1 O g, 2.4 mol ), HOAC (4

ni 9 £Q was hea :

for : ﬁ(gﬁe% i e F@oﬁﬁ_eéyand t edCO,EL
W™ BFOAc and washed t ' me W|th wat er ~am

Wi pri ne. The organi c \gh#se was dried (MySQ4

fil tezggd and -evapor at ed.

28a:R=H :
28D+ R = COMe <€ 5t 1

28¢c: R=0Ac <Z] step 2¢

30 ' 31

step 1 :
To a solution of 28a (5.0g; 24.2 mimol) and anhydrous CH,Cl, (75 mlL) was adcled sequentially

| acetyl chloride (242 mL; 33.9 mmol) and SnCl4 (5.39 ml; 46.1 mmol; I M solutionin ©

CHzCly). The reaction was stirred at room tenﬁperaturc for 50 minutes and poured into a mixtore
of ice and 2 N HCI (200 mL). The organic phase was separated and diluted with about 50 mL of

- CHCl, and thrice washed with water (100 mL) and once with brine (100 mL). The organic
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The crude product was purified by chromatography on
silica and eluted with an Et QAc: hexane 30 gradi ent

é25 75 -* 75:25) to yield 78 (62 ng). WO 2004/ 085406
4983964/ 002736 - 97 EXAVPLE 20 3- [2 PCT/EP2004/002736

“Fuuor o- 5- (6- oxo- 1, 6- di hydr o- py¥ildazi n- 3-yl met hyl ) - phen

oxy] - benzonitrile R HOMste 1 Br O' / \ Mes Br Ot
zha\se wassdrisg (geSPa).Hilipred 20d gGpedtad toRyieid BEb @Xg) RN codaiBed about
ROt @R Trofl prBadlykd usha step 5 NC
ONNH -@m}u Flf (51 84 5 g s#letﬁouiﬁ%ﬁg %utgrl’%on of
2-fluoro-4-net hyl phenol (79; 3.0 g; 24 mmol),

3 ﬁonnbenzeneboronic acid (5.3 g; 24 mol), cupric

acetate ; 4A nol ecul ar sieves (15
&y amige @312“‘{1@%8]3 %qu M@Z aeedornt ER-Cl 71081mL) ppder amisiogen
ARSsIHRR Waeaddel Qérllut\ﬁﬁﬁllﬁ& bLRRR oEMcpéAdﬁy § - Zmn%%éﬂ e, (12

10 si eves, were | tered and washed wel

ke fllgred We%%?g]ﬁrﬂﬂc bR eEhWéowg%@ wag§tirged giNt overnight.
hd readtibh fxturd NadNaoldd (N CRInd 356, Rk Nagg)g 86lufi MNAZ5HHY.) was added

fil d _.and at'ed. Th crude product. was
R PG IF PR S R f8 iR Wi oy comploted and

. PrevpnesdTh-EA6robdn 900 BaE aRe il CDhe kElidir R hath88L,Ch aﬁdﬂmcombmed

TR N Ry

‘ ﬂ-‘:sﬂﬁlugmmh)m andiried A5, diliefsd o fac af CHLHAE ane bbrddntrated in

ed to rt and the precipitated
mc O%HH%F%S %??%)rtered through a pad of CELITE(r). The
flltrate was -evaporated and the crude product 8la was

‘%Hjici ently pure to use in the next step. 20 The
ude brononet hyl conpound 8la,fromthe previous step

C
- Tiras sadition of dibifiretaran Geniriativg 288(94.6 gf).0558 Gkl andl CELESYWmEH was added

M%O( 0@0%8(’%& dv@l\zﬁqfﬁ Tﬂ]ﬂ%a%l%ﬁl% ]%Ate?{]t&(feﬁbffo%&nﬁnutes

stirre overnlg mat er |
ﬁﬂidplt ipiseEer pinosigIrea Thageaeonoms qukd; thegelifl suprnifiidetfiigted, and the

]%1 YRR o d with®. USSRy, @B@%L) QH& brirle® @b ¥]i'1 oathd | kﬁ@dned
chr omat

ography and eluted wth % Et QAcT hexane

&92 8 Bereiane PYappPied fryeliio 4 spfa 5@@ sypgp. The crode product was
purified by silica gel chromatography and eluted with a EtOAc:hexane gradient (3:97 — 10:90)

1o yield 10.3 g (78.1%) of 30.

step 4

A solution of 30 {10.3 g; 39.3 Inmol) EtOH (250 mL) and saturated NaI-ICO3 (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 NHCL The resulting mixture was extracted with EtOAc (2 x 300
mL) and the combined organic phase washed with bﬁné, dried (NaSO,), filtered and evaporated
to yield a brown oil (8.8 g). The crude product was run through a silica gel colomn with 15%

 BtOAc:hexane to yi_eld 31 (5.44g; 62.9%) as a white solid.
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step 3 WD 2004/ 085406 PCT/ EP2004/ 002736 -98 To a
ice cold solution of 81b (2.4 g; 7.4 muol),

6-di chl oropyrazine (2.2 g; 14.4 nm1) and 74 nL of

W@FV’W %as added portionwi se NaH (0.62 g; 15PETERY04/002736
60%in mineral oil). The reactllen was stirred at 0C
for 15 mn and allowed to stir at rt for 2 h and
poured into 75 nL of H2O containing about 1 g of
NaHSO4. The aqueous sol ut ggRAngsr & Reroughly extracted
wth EtOAc 5 and_the conbj ned Et c extracts washed
with six tines WP BseadtehlorgbrayieHrpygdean-Epoe dr i ed
(Na2SO™4), filtered and evaporated. The product was
purified by silica gel chr omat o%(raaphy to yield 82
(2.9°9g; 949. step i0 A mxtu of 82 (0.209 g; 2.6
HAREC

nm 1), kmtp:_ﬁzo CH(R Ostaply were -
or over g

‘heated at refl i to T, diMut ed

wi th wat er (gt0NBFOAC.. The aqueQus—§ e was washed
with EtOAc and t he conbi ned. exttacts were washed
sequent i al | yodat Rh= and 95aR < 3, 5dried
(Na2SO%), fid4neRadcrme bogsy: gl e el 8-83 (2.0 g:
77%. 15 step 5 A sol ution sge: g&c teg4 0. 20mm|)

and CH3CN (10 nlL) was degassed for 10 in with a stream
of N2 and L@(CN)Z 14 g; 1.2 nnol
(0.35 g; 0.B0 mm 1) an !
added. Tipg™r
~h, cooled to
suspensi on silteredt. pugh a bed of. CELITEO he
solids 20 washed % th Et OAc and t he conbi®fed organic
filtrates evaporated The crude product was purified
by silica ge tography to,yield nitrile 84
(0. 060 g),%ﬁﬁlﬁﬂ%&?% 8@/ 002736  -99
EXAVPLE 21
6- [ 4- Chl or o- 3- (3 chCBT 0 .
-2H pyridazin-3-one (92) a [4-
Chl or 0- 3- (3-chl oro- phenoxy)*-benzyl ] - 5- net hyl ani no- 2Hp
yridazim3-one (93) 5 M C1 "N step 1\ ~Me step 2 |~
" NH+1 -~p MO/ INMO~C C C "CIS 87 88 89
SRRERI - cIOClIoIeRI /CINCI/CI'~NeiCI

- T9Qace-d3ld seluibh pf-9Ga dOhE cﬁ,;t&z (lﬁﬁiinﬁwas added oxaly! chloride
' p
it o oo qcfrpE P g ﬂofﬁaﬁonm@waeeﬂméeo wga to 1t
amd gpirred benonight CThvditidesolvents were removed in vacuo and oxalyl chloride removed
by thrice adding CH,Cl, (30 mL) and re-evaporating the sclvent o yicld 94b (44 g) as a yellow
oil which was used dlrecﬂy in step 2.

_step 2

The acid chloride 94b from step 1 (4.4g; 23.27 mmol) was dissolved in benzene (Sd mL) and the |

soluti_on cooled to 0° C. Solid AlCl; 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 CHyCl, which was washed sequentia]ly with water, 2N HCl and brine.

~ The resulting solution was dried (MgSOy) filtered and evaporated fo yield an orange oil which

was purified by silica gel chromatography and eluted with a EtOAc:hexane (1 20) to ymld 3 46 g

' (64%) of 95a as an orange oil. -

- step 3



.10

- 91b 317/ 1/ A O H 92 NHwe 9la step C1 G N, O

93 step 1 A solution of p-nethoxybenzyl net hyl am ne

WééP‘égM%ﬁG?' 34 mol) and EtOH (10 niL) was added to a
|

of 3,4,6-trichloropyrazjne (1.28 g; 8CHFP2004/002736
mol ), TEA (0.983 ni; '6.99 movi82and 10 anhydrous

B R IO AD S s
6@ sl €RABO '::IU) @fﬁ@lﬁ:&féﬂ tai/yemm &%@t.a@hﬁ%?&Qm@%aﬁﬁ%m

re separat ed, wat er _ywasheg w C, an e
R R s ch i s RS et GEECin avise Fild HO (100
maﬁmﬁﬁgm %deﬁdztsom%éd an]tdljégﬁfagﬂ qlﬁlg crude proclluct was
ev a . r.oau ri.Li SI11C el,
BB PP ool OaRE Sy A% BB inl oA e o At 2 23 8

(B7Of93b BOGned) to yield 15 89 as a white solid (1.3

e

g; 629 . WO 2004/ 085406 PCT/ EP2004/ 002736 -100- step

2 and step 3 The condensation of 89 and _
$tgp €Nl or o- 3- (3= chl or o- phenoxy) - phenyl ] -aceti c. aci d

t : AR ) cartied, out
s Mlonfr8h .93 o ool MRt 308 11087 FRED e Bl e Rps0 was
sa§56 At TopeATiRsratern fhr dee dayb okl radtion mittep wae dijte] wiHRDAC (100

' i ed. . i ' t 1 .of
B rared 0 AR kP e AINRSON LR Bl e 093 9

- Tubleme¥ly psiecawalodharPxbyersi | i ca  gel chr omat ogr aphy

15

and eluted wth anEt OAc: hexane gradient (10:90 -3°

-50:50). The first isoner to elute was 90b. step 4 10

SieBsdhl uti on of 90b, NaQAc (0.25 g) and HOAc (5 ni) was

heaicedoltl @shuBod bf 930@.930 |g%.€?ﬁm‘6@§3,6~%ﬁio@gﬁg%? {lll'q%l A g.ggs mmol)

sql.vent . reppved in vacuo. The resi due oned

BOATH rrpidomiopise PESE S05er 083 apmrleWeiingmigeral ofl).

THeeddd6d phagiereNRDPE thr Wh i EdAM6wed RRHEAMINEh KIIYBREE into an ice
h Wi th, bri dri ed_and evaporated.

ool B B e Sty et ot NSO e Slpugping o i

- 20

25

extactal \luiﬂeEtOMGt(BO ?ngﬁdcaéﬁigﬁtﬂe)@{aﬁ@ n@ftwifhlh@9 timas Wl Dk, twice
. | . i e er.. rLsqaqner S . .
Wi e e TR0 et and Rrek Bl 128 Tl o ¥ o was

ghrrmatdgephbd/omsidilidagel agé Eluted mithFaOAgheahy (36l @b ¢kl 96 (0. 4td) 56%).
aEt OAc: hexane gradient (30:70 -* 70:30) to yield 64 ng

~of 92. The overall yield of steps 2-4 was 28% 20

SEBRAVPLE 22 (7- Hydroxy- benzofuran-5-yl)-acetic acid
L 1Wre 8B9640.744 g5 2.02 mmol), HOAc (8 mL), HCI (16 mL.) and H,O (8 mL) was heated

at refiux for 14 h,, cooled to t parﬁﬁoned between water and EtOAc. The aqueous phase was

- thrice extracted with BtOAc and the combined extracts were washed with water, dried (NazS0.),

30

" 35

filtered and evaporated to yield 97 (0.356 g; 55%).

‘step 7

To an ice-cold solution of 97 (0.529 g; 1.633 mmo]) and TFA {8 mL.) was added triethylsilane
(0.8 mL; 4.898 mmcol) and the resulﬁng mixture was stirred at 0°C for 2 h then at room

‘temperature overnight. The TFA 'was remove in vacuo and the residue dilated with BEtOAc,

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:BtOAc (2:1 — 1:1) to yield 98
(0.250 g, 49%) as a yellow oil. ‘The product was maintained at 35° C in 2 vacunm oven for final

 drying.

' EXAMPLE 24 ‘
[3-(6-Methyl-4-cyano-pyridin-2-yloxy)-4-chloro-phenylj-acetic acid ethyl ester (99)



AcCOHO COZEt st e p 3| %OQZEt step 4~ COZEt O p ~
O 28c 30 31 28a: R = Hstep h 28b: R = COw 28c: R-
OAc E= step 2 25 step 1 To a solution of 28a (5. Qg

WO 2003035401 ) and anhydrous CH2CL2 (75 nl) was m&ommms

sequentially acetyl chloridelQg2. 42 ni; 33.9 mmol)
and SnCl4 (5.39 nil; 46.1 mol; | Msolutlonln
\ as %Eltrred atey roolmt%rpe atu € OFt

|nto a m xt e annl
ni

. i Wwa S ar ando
dilutediwith a 0 nmL of 12 and Yhr¢lce Washed
with wdt®r (100 nL) and once with brine ¢d00 nL). The
organi ¢ WD 2004/ 085406 PCT/ EP2004/ 002736 _l@aoyphase -
was dried ( 0.l Lexes DRevaporated to yield -
28b 6BPE g) V\h|ch conf d dbout 10% of 28a. The
crude pr aduct YLty ho® further purification.
step 2 5 To an ilce-cold solution of 28b (6.01 g; 24:2
ol ) and CH2C1ZN 100 ) under a nitrogen atnosphere
was added sequenti al {9?) a solution of MCPBA (11.9 g;

' %%14 mol )- and CH2Cl 2. (12 nlL) followed by TFA (2. 14

27.8 mmol ). The reaction m xture was stirred at rt
AoVemi. ghindbotiTmelaslewast dhargedrivith L6 lichiso-¢-epdrepyfdneqT5aal4.45

Bl 9&‘?'%#53‘?5’%?@’@5 S Al BTl LB 5 gpgows s

(?nlﬂanl 30 mobrindetditrazon Mg, GOmb) waeatldedidia tfinge, and the

hgf r@%ﬂm%r%%%ég Q)eﬂ)g @ff‘ oerac(ﬁo qn%%aaédnf&a? tc?%%d LR Poured into
%@Hé& (WO RLY gt W@IPG(‘ZM)(E@E@ BP0 o) NTMOH(bZi@@ orgajics were

(‘D

- Wh@]ﬁe@ﬁmﬁ%@f%'ﬁ) aiji'é%wxf gﬁ[ ' &%tﬁ@&o@ﬁ&é}xﬂ%}éﬁﬁ &E ggaporated The

10

4), fi tere hr ou

: CEUHWE@H'W Seepprifisd Vﬁ’é%hf@a}qgé@hy 8o, Q% to B EtQ@4c/Eexgyeg to
 afferd®.39% s % eR1Dfor dagnydr of uran derivative 28c (14.6.g;

0. 0553 nol ) and CC14.(500nt) was added NBS (10.3 g;
0.0580 nol) and AIBN (1.4 g). The reaction was heated:

':ste areflux for 30 m nutes under a ni trogen at m')sphere

led, the solid succinim

e R AL A TR S E e L LR

15

20

(ABHR0d 6 MIYThﬁd Rfichey1aBfnoehRed] PI2OGMCH. ZY‘%&oﬁrc'oglgd %Q)" C was
fil tered and evagx{ératedto i e g of a

S BRSO 0T L. o kMg b ol A0mely Bip miste ws

vﬁiﬁddQ@Rg'?ﬁeaﬁ:ﬂ E@MC@E{ BPRYnad tn 8bdKdad RW. tiisRolution was then slowly

?%f? ﬁ%m@@%f?@e géﬂﬁég nggm%ﬁn&;m%e y'?@ceff!ngaféed P BOAC

(B9 5@mhyrahg the Etrﬂaﬂlf(d%ghniﬂs et whsBelt wittotrg (eI Briddbih MeSO,,

' anrﬁ‘gvaporated The crude oil was purified by flash chromatography (Si0,, 0% to 20%

EtOAc/hexanes) to afford 1.25 g (62%) of [3+6-chloro-4-cyano-pyridin-2-yloxy)-4-ethyl-

: phenyl]-acetic acid ethyl ester (99) as an oil that slowly crystallized.

The introduction of the pyridazinone ring and saponification and debarboxylaﬁon of the ester

was accomplished utilizing the procedure described in steps 2-4 of Example 14.
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itk thyethshodhr Skt %a%tg,;%:lntma gav(b%% 9%% f1131:6 froVial B.60 ¢

heated to reflux for 1 h. The reaction nixture was
cooled to roomtenperature and the EtOH renoved in
vacuo. |ce was added to the residue aqueous sol ution

WOPHOEF oaction careful ly acidified to abouPCHEP2004/002736

with 2 N HCL The resulting mixi03-e was extracted with
EtOAc (2 x 300 i) and the conbi ned organi c phase
washed with brine, dried ENASVE2$i|tered and
evapp@l@enarichyy beidin2 yﬂx@@-eﬁ&ﬂ-ph@%lﬁa&hc add @tﬁﬁr gt%e(l(ll)
product was run through a silica gel "‘colum w t

Et OAc: hexane to yield 31(5.44g, 62.9% as a W¥s

-102

solid. WO 2004/ 0854060PCT/ EP2004/ 002736

95a: = H ste 3 94y 3
Csttg4 0O N' PthtepGPhNH
step hCH2 ON% G 0Me5 98 step 1 Tova i ce-col d

~'solution of 94a (4.0 #2 23.44 mmol) an@3 CH2d 2 (60 nl)

was added oxalyl chloride (10.26 niL; 0.117 nol) and

0 drep @f D . The reaction mb%ﬂ
%? % 6 A st@ dovernlgt.

solv ntg welg renove Mac o and
r enov @y thrice aqdi ng 012 (3 rrLPI ano
re-evaporating the solvent to yield $éb (4 4 g) as a
yel f ow oijggwhi ch was used directly in s step 2

- 15 The acid chloride 94b fromstep 1 (4.. 23 27

giepol ) was- di ssol ved in benzene (80 nl) and t he

1.C
g T R W@%% B sy 5% e
39@@111916,9111@ prdonofaut(BOmLvss waicdadefix fooh Theeedrtiah midure was
Btla RiRT ﬁ&japfp%mﬁﬂ’{glg %@HL ofmesolv&ﬁ%g Qa%{)%)&t Wtﬁou\f\ﬁealgﬁ%? The

poure |nto [ Ce contal nln a snma
bepepiq asid thay pesipdatediremuheesobion wes remowdtbm fdm:@r& Théiehining filtrate

WRSa9RaReH sSeanankhahd 1,08,k fﬁﬁ} ?'M sx:i? dﬁlﬁé ﬁgﬂ_) and

20 The resulting Solution was dried
dijed with syt 22504y T solvant wos srageraisil) eghmaipfng material was

o yreld

(84{;)t$82hexane (

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. (WARN}NG!) A sudden exotherm occurred (the N-oxide should _

be added slowly to the POCL). An additional 10 ml., of POCl; was added to the brown reaction

mlxture 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 Iemanung mixture was slowly added to a

saturated aqueous solution of NaFHCO; (150 mL), and extracted with EtOAc {(3x 50mL). 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—d1chloro~4—methy1pyndme (1.04 g, 6. 42 mmol), ethyl (4-chloro—3 —hydroxy—

phenyl)-acetate (1.38 g, 6.42 mmol), and antydrous Cs,CO5 (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
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(64% of 95a as an orange oil. step 3 WD 2004/ 085406
PCT/ EP2004/ 002736 -103 A sol.ution of 95a (3. 46g O 15

Wﬂgfif%'mg# (2.67 g; 0.015 nol), AIEN (0.27 g; O.

60 m. of COCl4 (60 mi) was heat ed atP?E@?ﬁQ”m”7ﬁi
overni ght. The reaction was. C bed to room

ST P R S At i
bi EneA¢/H38neani() x 5eimLp dTHeNaREd] orghnit fra:tt:@ds \aﬂd Washed w1th Water (3x

J t i
SHFRLRAE D Saf IR Sl 350, S el et
qVapRYYd ad the rehdining 28 vgps P@@%bydfaslﬂﬂabomﬂomhy ioh silis g (0% to 10%

8 nunol), NaCN (0.293 g;
ﬁk%%%&&&@{tgﬂ%%%@héﬁgii%%ggﬁ‘2 10 stirred at room
tenperature for two days. The reaction m xture was

giljuted with EtOAc (100 nl), washed with water. and
Plne dried (Na2SO4), filtered and evaporated to

pt )

| zym@;t@reggm@ 2, 497 mai died cymmifly 2P0me, 1.88 wenobyzinrinst (116 me,

ﬁ(%Benéxgng tbxﬁ&ﬁ&ny@ﬁ&?ﬁéo}%&%@%e %?%98@% ‘g&l?g??ﬁe @?gcﬁ@é Q‘,fHC? 5t@O')’ mg,
073 OZB@OW n DMAE7 sl ds¥ nigpgenvids bogsest ta dAEF fpod ki Shﬂm:g@re was

el {0RBA3d Siluih WPide1: ['ERjAc/lbeﬂe's ?15@1;1‘51‘.9r Fhis lehtl)ion wé@%shed with

reacti on was_s |rre9 E OC for m n and

sgfgaged augops Nk é% X WU (&Tmbh bene@S pde. ﬂﬂéélﬂad it anhydrous

- Mgh0)t TR setfenlsierddvapdratbll Gh & BB kahMiNImABeH twadp ﬁhﬂbﬁ by ﬂa:lsqh

The a ueo sol n.as thrice extrac
Bepahy it SO gRGh rIA0A R Bes) P Sty 20rmg P10 (749%)
times with water, tW|ce 20 with brine, drled(NaZSO4)

ilLter brown oj |

d. 1d.2.48
A P o ORI 5k S 2B

veais bdvofbited helkamehd Fodjine desHibddin Mp( D4 S8RcagiplHHY) .

step 6 A mxture of 96 (0.744 g; 2.02 mmol ), HOAc (8
m.), HCO (16 nL) and H20 (8 nmL) was heated 25 at

“reflux for 14 h,, cool edEIﬁAWImm\Stltloned bet ween

A Hor o i on B RS e P e e b e
, dried (Na2SO&4), -t ered and
evapo kit ed teyikl d.Q7 (0.356 g; 5% -

( Q) Mas addd_ri et hyl sil ane 30 (@
mml ) and B resulti ng mxture was sti
2. h then at room tenperature overnight. Tog TFA A-was
remove in vacuo and the residue diluted with EtCAc,
washed w t dried (MgSH4 flltereFd
and ev ! *product was
silica gé gptiy and el ut ed
: ) toyield 98" (0.}
as a yeI | ow ON he=pr oduct was nmi nt ai ne 2
a vacuum oven for final 35 drying. EXAVPLE T
{3-(6- Met hyI A¢yano - '%Osa‘R”NHZ

Cpyridin O)E\Xe’zcéloﬁm ro- phenyl ] -acetic aci Ei"%‘f’ﬁ?lq

ester ( 99)

step 1
Solid sodium ferz-butoxide (400 g, 4.16 mmol) was added to a solunon of 7~ hydroxymdole

| (610 mg, 4.58 mmol}in THF (5 InL) under a mtrogen atmosphers, and the mixiure was stirred
for 10 m. A solution of ethyl 2,3—dlﬂuoro-4-n1tr0phenylacstate (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 ovemight at RT, and then poured into a mixture of H,0 (30 mlL) and brine
(30 mL), The mixture was extracted with 2:1 BtOAc/hexanes (3 x 40 mL), and the combined
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VD 2004/ 085406 PCT/ EP2004/ 002736 -104 i O HO OFt O
\ pCet Cl step 1 7 CNOCN (100) M\ O/ OCEt step2
CN (99) step | A 100 niL roundbotto

- |
W?F?ﬁs‘_‘@%@é charged with 2, 6-dichl oro- 4- cyanopyPFE‘I’im‘%"""f“’z736
(2.50 g, 14.45 rmol) et hyl -107-

chl or o- 3- h%dro phe%g‘l acetate (3.10
ﬁ(‘ﬁ%frlss weIh o ) 5o ag), 28 e W«%?Jahydrous MgS0;.
TickIvehis wemﬂporﬂ%aﬁcﬁﬁe fﬂnﬂmﬂﬁ@&nﬁ&ﬁ?ﬁa u?iﬁ%d( nge chx@ﬂ:ﬂtography

t he . het ture t 0 for
e llreR Mo Rsbetr ot Bl i g me%
NHACL( 150 L), and extracted with Et QAc (3 X 50 m.) .
ggp conbl ned organics were washed with brine (50 nL),
ed with \pSO4, and.the volatile materials were

texrehuoxyretonylrnkydride (fd2 nyy Bddizimoljoras pﬂtfeﬂfto eﬂahmpn bf HBSITS? 8 mg,

| : f% &%ﬁ}gﬁ 5%19@6 g’%f‘%” (gl{nﬁ?r%%g Egten }@)é:afg So{l FL gv&s cooled to

&6, and ‘bﬁm@thy o(pzndme @0 ng;, 034 m:mﬂ))was added After 0.5 h, the solution was

B Ry PO B MR I e R P plo 80 ) and
arrartyd webEia @ XG0 mHas The cortbiaeti @gmmtmsmrﬁ(@asb@i with brine (20

- Al %Md%%&% Méﬁd Oi‘ﬂé%ﬁnleégatt %3@%&' fs)va%o-m&h and the

m Xt ure was war ned , heat e
TeRaking o wag pugfied by ﬂwh raptQprsnlH oneibica s5b9 %,no@maﬁtOAcfhexanes) to

RIS d0an2 (SWNGEES plokBied tablea 0P bbb Qléqgé)%)-r&ﬁecozer%% starting

resultl ng mxture was extracted with
Hstialand t he conbi ned organi cs were washed vvlth brine
(50 nm), dried with MgSO4, and evaporated. The crude

- 0il_was purified by flash chromat ography (Si®2, 0%to

® 20 Et OAc/ hexanes) to afford 1.25 g (62% of -

HrSteted mbble 107 (9T gt TRyhind]) 592 palladiih)ondaBbR19-mg), and EtOH (15 mlL)

B BekrveShtoer e pREF S bt ard Fngurized Wb 50 g o

goy.r Aflazi motie présnge sackekaged ol tpabikmre el diltered through CELITE®. The

TP Pl B e a8 e B TR Y B pgpny o itica g
(6% P5% FIOAC/RSEME) ROCWIOBSH 6B RERSER2004/ 002736 -105
EXAMPLE 25

do%véréoﬁ%ﬁﬂeaﬁm éay[l) pﬁxs%%%d%ﬁgg%%x@@%p%ﬁe&&%& dict, and

acetrc acid et
tert-butyl nitrite as desc cd m stép 3 of Example 27 (for the one step preparation of aryl

chlorides and bromides from atyl amines see Doyle et al., J. Org Chem. 1977 42:2426). The

. introduction of the pyridazinone ring and saponification and decarboxylation of the ester was

accomplished utilizing the procedure described in steps 2-4 of Bxample 14. Deprotection of the _

-~ Boc protecting group occutred spontaneously during the pyridazine hydrolysis.
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Cl step 1 :rNCl step2 d | d d ~ step 3 10 M M
me 102 103 N O O\ CO2Et s--, V=" Ol CO2Et 4 | M

4 step | 5 A solution of
W&?Pﬁ%&‘%"’u net hyl pyri di ne (5. OO 39. 2 mmol ) , PREEEN04/002736

(9.02g; assay 75% pure, 39. 2] I) and chl orof orm
(80 nm.) was heated to reflux for 5 h. The reaction
m xture was cooled to RT__and approxi mately 20 nL of
t he sol vent was evapor at egx(‘mllﬁg heati ng). The
be 66 Chlogre?-fubio-(1PHaC{TH @y P BerfziQm hdiey1 DBL pilridesn VRS (1.235)
renmoved by filtration. The remaining filtrate was
washed with sajurated aqueous K2C03 (50 nmL), 1 M NaCH
(50 nm.), bFipe L), and 10 dried with anhydrous
Na2804 The § nt -wag evaporated, and the re \r. nj ng

= : 70 chrormt ogr apigy ¢ Path ¥

e 02 % rovi de
__ TRnef 102teptlep 2 19 und bg{{@mfl was
cﬁTargd Wi th 2-chl or o-% i di ne- N-oxi de;

m.  oP¥POC13 was slowy 4 . (WARNING ) A sudden2
hewum occurred (the N-Q109§1Ie should be added sl
PQgl3). An additional 10 nL of POCL3 was added
rown reaction mxture, and the solution was
N§Oﬁ>h The reaction m xture was cool ed
at eri al s were evapor at ed.

: dto a 20

sat uzgged aqueou
extrggigd with Et
organic fractl ons were washed vvlm brine (50 nil) and
dri ed over oliterr evapor ated, and the -
remai ni ng br ovvn g’o‘f Eﬁ—_vsvasmwgg% by flash. _
chromat ography on silica gel (0%to 7% Et QAc/ -
hexaneg) to provide 1.56 g (43% of 103. 25 step 3 A

. sol §n of Zﬁ‘dlchloro4nethylpyr|d|ne(1 04 g,

6. 42 ).o. et 4- c@l or o- 3- hydroxy- phenyl)-acetate
(1.3 , ) “Yanwmanhydr ous Cs2C33 (2. 20 g,

6. 74 [ under nitrogen was heated
to 120"C f@r soPlution was cooled to RT, and

poured WO 2004/ 0854061VRCT/ EP2004/ 002736 -106 into a
sat ur at ed aqu@ess) sol ution of N114CL1(50 nmi). The
resulting mxture was extracted with 1:1
siep DAc/ hexanes (3 x 50 nmlL). The conbined organic

sBﬁ@s%Himﬁ \Bﬁtﬁ%dw@%mﬂe&'\{o a*} V%Id%hﬁi% é&ii"?df %lendof%r@ 98¢, 9.24

, and dried wth rous
mFﬁi’l é‘ ¢lic Goarainications 2003 33 5 ) in anhydrous THF (145 mL) under a nitrogen

atmosphere. The mixture was stirred for 10 m, and 2,3,4-triflnoronitrobenzene (1.06 mL, 9.24
mmol) was added dropwise. The brown solution was stirred for 2 b, and then addedto a

- saturated aqueous solution of NH4(31 (150 mL). The aqueous layer was extracted with BtOAc (3

x 100 mL), and the combined organic fractions were washed with ;0 (100 mL), brine (75 ml.)
and dried over anhydrous MgSO,. The solvents were evaporated, and the remaining oil was
purified by flash chronﬁati_ngraphy_ on silica gel (0% to 30% EtOAcfheXanes)_ to afford 2.26 g
(84%) of 109. | | |

step 2

. 'Phenyl sulfonyl chlonde (1.65 mL, 8.18 mmol), POWd&le NaOH (4 g), and Ba,NHSO, (400

- mg) were added sequentially to a solutmn of 109 (2.26 g, 7.79 mmol) in anhydrous CH,Cl, (25
‘mlL). The mixfure was stirred_foré h, and then filtered throngh CELITE®. The fltrate was
washed with H,0 (25 ml), and dried over anhydrous MgSO,. The solvents were evaporated,
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P thpeeyrminiaE e

evaporated and the remaining oil was purified by fl ash
chromat ography on silica gel (0%to 10%5
Et OAc/ hexanes to provide 975 ng (45% of 104. step 4

- WO2LR408M of 104 (1.01 g, 2.97 miol), zinc c?ﬁﬁﬁ@@ﬂ“mm'/%

(209 ng, 1.78 mmol), zinc dustlPFl6 ng, 1.78 mmol),
bi s(di phenyl pho aSI iino)ferrocene (329 ng, 0.59 mmol),

B7s wegrystaliigedGir 3B tvs| ) Theritipiun SDiee g purified by
Bdtdm! M%atﬁéﬁﬁ]@%‘lﬂi@@%el 85 ﬁ)dtlot?é)Et@)%Qﬁle%ﬂes)Afaxﬁ cotBed with the

m xture was_ cool [uted with

Eﬁ’@l@%ﬁé&%@ém@i@@ M%gtéﬁr%)@félﬂ ution was vvashed with

‘saturated aqueous NHACI (2 x 25 nL), water (25 ni),

brine (25 niL), and dried with anhydrous MSO4. The
€M Vents were evaporated, and the remaining nateri al

WaslupeH éffsbatdmingxdmensi: sﬁ%@ (L0, apby 1\/9.£b11§:loh'119@1-}9 &l5.5 mmol) was

ke 7o ?@%@?ﬁﬁf&o@&%% ) o 405 3 0% ) i sy

THR g25anh) wdpatiirden at 0°0nN Tha ebacten anﬂﬁaeymtsn@m B 3 6184 then added to

Was ac t he ocedure
b RS A SERRL MR Phbpr s, T Ao B grasgred wit

(Glhl7 0 mi-) 3 Tht tnonbjed ropganiy ifrretdny vei2-thdnueasbedpkienioy Y50 ml), and

RS RI T, rb GikFe

@SNVEB in1aQ&ticl2pBi(10(RuE) dydthedt@bb refRxforQ h. Bheaolvente €G0ved, and the

ﬁﬁjng éfé Jﬂafjw§sotﬂ§s t r% %nrﬁtg,?&l:' E}%E 'ng,s 5 Xgel,o %ﬁ%tﬁ Iaée(%?ad %ﬁ& with H;0

. @0md)tuine I(%5 mL) 4114@1{35 owynhndmﬁ MaSOi-t by eoivmm@hepmted and

ﬁ@%&@ﬁﬂd@ﬂ%&%ﬁaﬁ#d&c{ﬁ% ﬁycgtpérlhc"a%ei @Oqﬁiﬁg(g%'ﬁi:@&/hexanes) :

| uor o- nit

0
& ekt (70 & 6o e e e e nTy siohledsBiads. Che

sol ution of the phenoxide via syringe. The resulting
purpl e m xture was stirred over ni ght at ‘RT, and then
%Sﬁiffed into a mxture of H2O (30 nL) and brine (30

Nejixturkl@ jﬂcﬁhﬁbﬂ% m&ae?gtrﬁ)@gs £fho V\g Fé&%M Ogg&@ﬁfgf e 1BRASH, and

i ned

d th
I%fﬁé&ﬂ%mi%éa” b S B Grogpinisod Hd 15 Wb Hechesed ey for 3 b
Th3 réacB6h sixjure ad dv@led E@Rmﬂd filedd thkohSO0CEVEES ahy S bie was

g @%ﬁ%‘ﬁﬂd}%gﬁﬁf@#qv%ﬁ 5 %\a/ e %gggél?:%ag%CHIS WCII:]ﬁ washed with brine (75

mh); anedriag bwhyhydmm MgSlm.aTmlolvéﬂ%vt:ﬁ edhi¥drated to provide an oil. The 011

c/ h 06 in.82%
TSR CERp o AiRenRidrpht Sude irBpii Gun), s
ductd enbrtanhydlcms MgSExnnEm&aofhﬁﬁx ¢ 8®Solvent pr&ided 1w {150 991 88% theory).
anhydrous THE (12 niL) under a nitrogen at m)sphere The

- solution was cooled to

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. fert-Butylnitrite (0.33 mlL, 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 HCI solation (20 mL) was added. The layers were separated,

and the agqueous 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 pwified by flash chromatography over silica gel (20%

to 100% EtOAc/Hexanes) to provide 500 mg of a solid. The solid was dissolved in anhydrous
THE (10 mL) under nitrogen, and TBAF was added dropwise (5.73 mL of a 1.0 M solution, 3.73

" mumol). The solution was heated to reflux for 1 h and then cooled to RT. The mixture was

quenched with saturated aqueous NaHCOs, and the aqueous solution was extracted with CHRCl,
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0C, and 4-di net hyl am nopyridine (30 ng, 0.24 mol) was
.added. After 0.5 h, the solution was warned to RT and
stirred for an additional 2 h. The m xture was poured

WO 0038 (25 nl) and 10 extracted with Et OAc RGI/RRPZ04/002736
m.)s The conbi ned organic fradd®ons were washed with
‘brine (20 nlL), and dried over anhydrous MySO4. The

(@ 81380 e Thacwrtizgd orgeicdragiicnp @fp@tveéﬁ/cdamﬁl HA6H(30 md prhicing: (79 ml),
aa% (t;/n%%&gg(y Eﬁ:bﬁ‘s% S0 1S Bt GaFQpad aag@fmem 228 ﬂz%'réﬂ:ﬁﬁn@?dhd was .

0 0

t QAc/ hexanes pr ovi

H“H@edePYo‘ieE‘??feééla?}}@&”éat%@)h&ﬁ%l s@m%%(tgé%Mggﬁfs%s ﬁoe-ﬁ?ord I-

?15|M25M&[—3})al 15 step 3 Protected indole 107

0 nmy, '1.72 mmol), 5% pal | adium on carbon (79 ng), -
'and EtOH (15 nL) were ad to_a thick-walled bottle.
The bottl e was evacuat ed LEs%uri zed with 50 psi
of = H2[4-Qilsro-3AMteginoM-hiethyl-fyiidinPl-F8 81 phe lBack 8 RABEEK ester
and the mxture was filtered through CELTTE. The 20
Et OH waerevapor at ed, Yandr@®e renai ning oi | was . CO.Et

‘ t q
chN6ri d&” 1040 \f£ effected with cud 2 andJ tert- but yl
nitrite as describedin step 3 of Exarrplel\% (for the

~one-step preparation of aryl 25 chites2d; d1br 8rd Nes
fromaryl am nes seé Doyle et al. st‘] O* el zh: REONH,
42:2426). The introduction of t he tdazrrans: RI-Q

and saponl f| catl on and decar boxyl at i on of the ester
et S f GACRE procedure described in

'I%taﬁ RS- o%t&so@ﬁoﬂﬂﬁiﬂibﬁwﬂéhylﬁﬂﬁ@é @Qfaumaa:ptz 1t2@er 66&9&)1@ in NMP (300

' ’Igj) %’ﬁ%é‘io:bgc gﬁ‘-fp 7 ngI{ gt%}%%g 2’;&8 g@lgg (g(l)J‘?ré Ioﬂ %mpersmn 13.1g, 218
n%[é)ﬁﬂ%%ﬁrﬁﬁﬁﬂ@ ﬁle tend3 il EO”ZKﬁer addition comaplete, the solution was

uor, ndol e

ofre o i a3 t@ﬁ hitn 338 ddkatieiite A hbdrotodBensene
(OIEFODBH Produdit D2IN(26.681 B3 mmélk)fn NMP (5D nfl), whide maintainied thy N _

1 09 11 \ Me NN 2Ph - NH -
rRyy by 20 ety SRy g gl o7 lipls Yo i Fppasea
rdenrteiplratiicifhr 2 hows. 'Nh&sollﬂi:ox 9/agddded to an aqueous solution of NH,Cl1 (1.5 L),
extracted with ethyl acetate (3 x 200 ml.}, and washed 5 times with water (400 mL), dried
(MgSO,) and evaporated. The crude product was used withouat fx_lrthcr purification.

The substituted malonic ester was dissolved in dichloromethane (400 mL) and TFA was added

| (100mlL), this solution heated at 40° for 16 hours. The reaction mixture was cooled to RT, and
the solvents evaporated. The crude product dissolved in EtOAc (400 mL), washed sequentially
with agneous NaHCOs, water, and brine, dried (MgSO;) and évaporatcd. The remaining oil was
purified by flash chromatography on silica gel (5% EtOAc/hexane) to gi've. the product as a
golden oil (11.9g) (30%) which crystallizes npon sitting. ' '

step 1

Solid sodium zer-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 résulting 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, stizred for 16 h, and then added to a saturated aqueous solution of ‘



Me (1-235) 5 step 1 Solid sodiumtent-butoxide was
added to a ice cold solution of 4-hydroxyindole (1.23
nmol ; Synt heti ¢ Conrmuni cati ons 2003 33: 507

9.
Wﬁgﬁﬂﬂéf?ﬁ?&fous THE (145 ni) under_ a nitrogen  PCI/EP2004/002736

at nosphere. The mi xture was s‘t]rlrred f or 10 |n and

4-&%&/\#@80m trobenzene (1.06 ?
é@g%l j 18 TS W@WCEESM@.CHWI%% ERFIRUAY ﬁ%ﬂrthecombmed
begadtdvdrh etshadi gl biine (@ x100 sab uhatgs @qmmytﬁomhgedp IThe solvents

| . %F %Elg”@g%{e%SQ%g@ Iﬁlﬁérlgl%gﬁ lilfag E‘%&%ﬁ%ﬁ; h@%‘a g’fﬂgf})%ﬂ Y on ,\Sl}ﬂlca gel (0%
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35

for5Qét EiOns/haganes) wapgheide 428 b (4920100, nL), brine (75
m.), and dried over anhydrous MgSO4. The sol vents
wer e evaporated, and the remaining oil was purified
#sp3| ash chromat ography on silica gel (0%to 30%

Agtngqe ;ﬁ?)iﬂﬁe(fﬁ éolfiﬁ.l ot gla,zf’eﬁgwgg (%ﬁf'g/@g 1%% ngﬁgo% 1«:?Nﬁ4(ﬁre2 76 g,
Potiremel] iNAOH (4 mdy) andalidD @Q4NIpISE4 héatdlo leﬂg!) fo@rbe Hetcelltion was
SRRHSSRI Ak Yk Ba %io%glz @;ﬁmﬁ@o f@%ﬁe&&%@a%&sﬂe v%m'EIBA (200 ml),

i n anhydrous CH2 m Xture was sti
19 AqU3OYF 2nd ArgaRie Bperp Wﬁﬁémﬁdﬂtﬂﬂ wuugh OIGECTIRFEr W erashed with brine @x
40 Ly, At sM¥RGondhs WASDISH xuﬂyaroh? & 345311313')( apofaiiéd 4 gfo%ge 3818

over anhydrous MJSO4. The sol ve wer e ‘evapor

-@@Wﬂ@é@e@e@np@ﬁbemoom 002736 -109 and the renai ning

material was recrystallized fromEtOAc. The inpure
filtrate was purified by colum chromatography on
PR3 ca gel (25%to 40% Et OAc/ hexanes), and combi ned

Avisdlbtidns 1121f03$11g|1!2128 aﬂnmaﬁmkouw}mwmm BBeith (iGeen

Kot 1 e DTty To Ly o £ s S0t k4 230D end Cucy
(THE g, 15425y th)at mseenadqﬁﬂadahwmﬁoge@taoéphéﬁe@ﬂd @hs wakbhed to

Ay o el Bt S ket b bebeph for

addiional h. rﬁ'heisoln@mm cotled toddCf oid a8 aduecdstids HITE olatthd €80 mil.) was

t
difled. SRAIMR B8 PEUEA 13000} I hcRinet ¥ oty i ime Tlpogpbined
amweremhadmﬂbu buigel (Hrmgfain driedf avercnhypinsns Weg SOt d:ﬂmvaporated The

L N K R

‘@Dgfs?'éﬂ‘é/ed in acetic acid (100 nL) and
heat ed to reflux for. .5 h. The sol vent was renoved, and

T Sntrofi6IHBh BE 18 ﬁﬁaﬁﬁé&' rindsd d@ﬁﬁg&ﬁﬁgﬁ%g&&}%ﬁﬁg the ester

The .or, anlc | ayer

| "’E?F‘% srsonpplish yilizigg e @Fqc%ne@eéenlaﬁ ythpe < qiFsouple the

sol vents were evaporated and 15 the crude product
purified by flash chrorrato)%&g)%on silica gel (20%to
100% Et OAc/ hexanes) -to 23 (1.79 g, 69% as a

solid that - only slightly soluble in EtOAc. step 4
A nixture of Pyridazi none 11954%aMg9 ¢, 3. 36 1), Fe
powder (845, 15. 380 dmol ) end  20sthpd C1( ny,

15. 12 mol Et OH (60 rrL) H2O TI5" ) heat ed

to refluBrfor” 3B The rBeECtFONRY xt ure
RT and filtered through CELTTE Th% filter cake
tep 2
:;‘IZS%u% R=CHO
113¢: R = CH=CH,

to

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

_ mil). The Iayers were separated, and the aqueous fraction was extracted w1th CH,C, (2x50
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- aguTE
- +ithlbriag (30L00) e @jed iwith MR d{o3ONeSOL.) TiRORIEE: heOR vere evaporated

washed with Et CAc (150 nL), and the conbi ned organic
fractions were washed with brine (75 nlL), and dried
over anhydrous MB804. The solvents were evaporated to

WO 2W40ed0@n oi | . The oil was dissol ved i n CHZEIRERDOGO02736

m.), and the organic fayer wasl@dashed with brine (50
m.), and 25 dried over anhydrous MgSO4. Evaporation of
1he Belcvshinedongerictebtitds e Yadbed gith B8/ @5 e, \dyied ot ﬁmydrous

mgé% e a@f;ﬂhg Ecﬁf ng‘&vegsfeérsiogag%dgg gr%ui%% iﬁ%b()j)) oq 1@%&
mf)mm@wxzabmzwﬁdyé’ﬁ) at nosphere. tert-Butylnitrite
(0.33 nL, 2.77 mvol) 30 was added dropw se, and the

reactlon m xture was warned to 60C for 1 h. The
on was cooled to RT, and a 5% aqueous HC

At
fgﬁpfdlt(ﬁ 8 loef anh§ MysalitioniaE&0. Thad mapdrves added deppise b awlution
ARRA t193BA UL DYt RS -mBS AN AGIR AN 150 s 141%\?“?5 ihhydrous

The caonbi ned organic-fractions were washed

N %ﬁpﬂ)’ € elgmdena ST Thesutionsias agmd IO 8" G s 45 m,  anbydrons

RO\ 203 Sl Ve, 3=4 meMBRAE aded an@ms da08or BB W iG] ws&m&a% RT.

r|f|ed by sh phy over silica (20%
ﬁl&% UEEORRS,DE g@ﬁ%ﬁ%& &Wﬂ@se@@ oy edwnfh B0 (2%
BAahil)d ThE bembiatd @t Mleorhshen \aiahw:reqsosmL)T & dﬁé@mr

il St S oAt Sl PE S SLEE ity s

dhemtatudrdphy bedrislixa fed (0% tohl Om%maxﬁﬁglt@affdr& ZH?E' g (TA98) of 3-bromo-

L Xt ure S u hed .w,t.h saturated aqueous NaHCGB,
gapﬁlaél? %ﬁ%’é’%@g‘r@%‘}yﬁﬂl ]t})\,'/vas extracted with CH2C12 WO
2004/ 085406 PCT/ EP2004/ 002736 -110 (3 x 30 nlL).  The

__qu_%)rgbi ned organic fractions were washed with H2O (30

, brine (30 nL), .and dried over anhydrous MyS®4.,
A badutiro|of eﬂuéai KetSenlevtmlor M witionirdEtMe.(emmbih ivagpdde] drdpwise to a

* sYfton Bibe ﬂ%/«%&w 3 A)ﬁ&ﬁ‘%%}) ft%%tgom#‘?'g{ ge,pmggag wl) that was

qosnlsétorﬁg resHiEiag WOW5°WSEHE@C1 foa BQ:m eradeddo (78, C, and a
HRBPorB- I‘Si%%n'a}ﬁ—m&ﬂé o Ne!n%d@hy@'@ r5§ B 6. @@ﬁﬁﬂoﬁ n?&ihgdrous THF

et hyl ester

05 pl) wges add%g@wseZ N-hepxtgreayss EloflSZEafﬁRd £0 WEE@Q f@{ﬂaﬁ b, aud then

alldeto 2 Batndied a ediCsotuborrof MarCRY, T6688), STIR ayetdWere separated and the
23d1f|uoro n|t %Pegélacetate 10 To an ice-cold

351 V6 efEcied FyP o b eovpbinad orgaaic davprs were washed

i e ey DS O SR8 B ek e GheP SRR SRHL QP Pe

HtOAphEahes) & fretioneRet: (76%) 6 1-Bothb3Hasthegimpthekes-vinfEbenzene

_ @gﬂ:tion was allowed to age for 20 m nutes. To this

“tion was added dropwi se .
2,3,4-trifluoronitrobenzene (OGakwood Products Inc.)
2(2. 6g, 163 mvle) in NMP (50 ml), while nmaintaining

Hhe
To anhydrous CHyCl, (10 mL) was added ZnEt, (12.34 of a 1.0 M in heptane, 12.34 mmol)
under nitrogen. The solution wascooled to 0 °C, and a sclution of triﬂuor_oacetic acid (0.95 mL,
12.34 mmol) in anhydrous CH,Cl, (4 mL) was added very slowly. After stirting the reaction
mixture for 20 m, a solution of CHzl, (0.99 mL, 12.34 mmol) in CH,Cl; (4 mL) was added.
After an additional 20 m Sf.i;[illg, a solution of the 1-bromo-3-methoxymethoxy-5-vinyi-benzene
(1.20 g, 4.94 mmol) in CHxCl, (6 mL) was added, and the reaction was allowed to warm to RT.

- After 1.5 h, the reaction was quenched with saturated agueous NH4C1 (30 mL) and hexanes (50

mL), and the layers were separated, The aqueous layer was extracted with Bt,O (2 x 40 L), and
the combined organic layers were washed with E,O (30 mL), brine (30 mL), and dried with

. anhydrous MgSO,. The solvents were evaporated, and the remaining oil was partially purified
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15 tenperature bel ow 20 (highly exothermc). Upon
conpletion of addition the reaction aged at room

te%erature for 2 hours. The solution was added to an
Wga

981080l uti on of NH4ACL(1.5 L) extract ed BFT/EP2004/002736
ethyl acetate (3 X 200 m), add washed 5 times with
water (400 ruL), drie IVOE)NE\' and evaporated. The
by thesd chagteetep @lﬁ%‘éae Frivo® Eftﬁr\ffﬁeranwr Tlhe naggiaflp purified
A Qvas ﬁﬁéd ih ypRS ng_) N £nd@SHE bf WO 84 HICS &R a8k, IThe mixture was

R e L A R 0 L

mteststbu RitWES 0B Q40 6hI) Amihe oaﬁdned E8arS € WeR¥wBshed with brine (30 ml),

PR Bk Ol T 0l VR s eds =witepo1 v

p’t&ﬂieﬂ) by fiesh odfumcbgfahz@ﬁﬁ%b > élhc&fgdlh(e%aﬁ QO%tlﬁdﬁcfE&Qnésgimml Biffatd BRS mg (31
ie chromat ography on silica

%éPf%\E@m@%J ; %"%lr%)f ‘tlgﬁnge the product as a 25

golden oil (11.99g) (30% which crystallizes upon

Blienbls filfc angtid wereSohdedsed odihetiyt 284difhuotmdnttepiebyl3Rgate as descnbed

b 78, Syt B rif BB QUL LB fflo BB Wb nBlipea oy
wélawliemcmdtﬁéﬁzﬂ digplag@n 0 BR B8 EBBOF deseriBal iantey d mﬁﬂmm()( 50

nmL) under a nitrogen atnosphere. The resulting
het er ogeneous sol uti on WagxASprEk gﬁ at RT for 15 mand

- then cooled to OC. A solution o

et hy| #-Shlgrq-$-(beygnars-vaivi-phespretnZ Eioea-picayl]-gcetie agjd etrd eyter

~mol) in THE was added dropw se over 1 h. The p rpIe
m xture was vvarrredto RT, stirred for 16 h, '
added t dpMesa ted %ous soI ut i Hof WO
2004/06 P20 027 gep2_ 11

15

20

25

d Wt eth her

orgaai cs sjhed W tslteplsY i ne
(1 X 100 rrL) and drrgd over anhydrpg;s MySH4. The
solvents were evaporated, and the remaining oil was
purified by flash c'hrorratography on silica geI (0% to

50% Et CAc/ hexanes) to provide 4.28 g (90% mf 112a

st ege2 e Qf 112a 8 oNC ow '
‘powder Mn‘eééﬁand g, Coﬁt 69
nmol ) R0 rrL) and H20(4O ated to

er 3 h. The solution was Iedto RT, and
through CELI TE. The fllter ca was washed

wi th Et QAc Qa-rft):N 0O the aqueous an ]érganl c layers
vveressrep‘a 3 ’@;: organi c |layer was washed with

bri netdps sol ution was dried over
anhydrous d@vaporat ed to provide 3.81 g

{400 % of the ani I ine 112b. step 3 15 A solution of

A t@briqn3{8 Bydibrb@in S8methnxdyhenizene 4 hhy, 6 A0 sur@HBGENn yfiousEY,O (200 mL)

Mﬁgrel{itr%geﬂ ivs}ag Q&feﬁg% f?%‘@ SP. ? %3%"?@ mggoq%q %@ffﬁm i q?g)o 62.00
mnd]) @acadled @@pwge,gmd s salzumnms)agedrmr’?&% Sfobion. Bo tpassalting
ﬁlé c?%:ee 0L F hﬁ:[tl?xg &ds AaP %ﬁg@oﬁs ﬁﬂ_df? a8 m]“_@gfﬁfmﬁ]gl)éﬁg e silutlon was

1 on terrper at-ur was nal nt ai né
Hhowlpievarroefcld Rt HF nfigtureaves paeted inkold£) (260 mL) pné th;e,@mﬂonwhase was

ée@‘ist&&)@itﬁﬂ%@)% 065 ﬁﬂ‘l’ﬁ 5 c@ﬁbﬁé&%&% i 0ROk Egé {W%ec{ \%Q.h brine (100

e mxture S extracte

BRI (e avre éﬂkvémﬂs MES Q. JEvapRIaticRest s sBvPr arovisied Lh7ea 0 %)of3-
WBRE.SURSHEYbzilbad aes5)( 75 . nL), dried over anhydr ous o

MySO™4, and evaporated The
step 2 '

_ " A solution of 3-bromo—S-methoxybenzaldehydo 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
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remai ni ng oil vvas purified by flash chromat ography on
silica gel (0%to 30% Et OAc/ hexanes) to provide 2.20

of 112(: 25 The introduction of the
W(%;}En%s/%q none ring and saponification and PCT/EP2004/002736

decar boxyl ati on of the estef 11ere acconpllshed
utilizin the ocedure escrijbed in te s 2-

fordfnydfbe seyent w WPK@ gyl the reroprping I@ﬁ?ﬁi were %EFE-‘E)Oﬂfd between 1:1

Etshggeﬁtﬁ@f( 1%}_%133 acl)lBleg%t’fl%Lﬂ 1’I(‘£Ih];;|:b3@mcﬁh3%r Baslﬁa’.lsﬂed witeprind (60 ml),
: = : = st .

PO STRAHGT HERPE ot BePmEpge e SRS iy g Goneme 0

mIa)ddﬂdnﬂirmmt&enhyﬁrﬂe $01 nil.| Fid fmfnoB abd pjzhdmeciﬁmﬁ) e al2.2 mmol)

i et hyl ani

ooy S s P SO SN BB e ypmn

wasadledpandreiet otganiaTayes why wastled mth R (2 x Hhudl ) dtheedutams HEDsolution

a4 PadTb 180 aEG I UBHEoRPHRIG! O s - AT

profB4/ 086 40181, F’!@B/SEMWP@@Q ﬁ%lS&muﬂaﬂtLﬂ)at wihBushodritheigrogen.

BRIl { B (02 8058, P MR Sexchafly, Hd e Bk eted o 150°
CovBporTi exitios K% we cSOIPEIORT, EODRLihed baveREOHE0BIL) wd

- EEL h@é}ﬁﬂ;t ’ﬁﬁeqx &e@@re@%a&iea%h théaqgéo%g) 1&%@&&&&%«‘% 10%

Msolutio was ad

aq'enomoﬂﬂlsselupen andetigetes with additedcfexangg3 & 185 mL) The combmed
org]am’é ‘léjﬂeﬁ Ry 2h mgﬂob Qi% IW B&us 6731 28uslon 3% 5b30L), brine
drous - Et

I n_anh : under a nitrogen
W%mhb ér&fkwé witpahydgnug M&ﬁ@m&"&w a@wt%wer@ TEPE2Rs ﬁnch%le Fsulting
él%ozﬁ&oﬁ’ephyﬁ% sBrta BOQL0% g@?%ﬁﬁﬁﬂdﬂm 1hoe§£}ﬁ_l_h s) to
xt ur 0 o e
prqwf%%ﬁ% (é%%)?fgld?r O%rl:lmgmﬁélﬁ“f@énmgg and the aqueous
phase was extracted with Et20 (2 x 75 ruL). The
steﬁgrrbi ned organicifractions were washed with brine (50

) and dried over anhydrous MySO4. The sol vents were
Sokd/ aﬂnmedmtoaﬁd (I e, 11658 i:mim)gwm addadais tipesrpoktiend tdysolution of 3-

' brﬁo%’?&quﬁ o rmt % A ?%? (%mﬁeg ) i dn %n}%ggous( ?I{%t(fg)rm]gn%ﬁnder nitrogen.

mfmmmeyamemyemmzm@gew@mnm Thésabttizp v@is dooled to 0 C,
a5 do 8 b e b g 3 Al Bl fads BoMEELUE OB, e gprptc

- mixfptetyds vaphrdiy RfSMlsxfﬁﬁ orilgmn mddhﬁndlédquO 2 Batyyated aqBoprebyipn of

tn[ hblmt } %Mmmasve&act&%hﬁém emQI &x ﬂib ?DL) eaﬁlultﬁe daﬁxbmed

OWSO|UtI0n was stirred for cool ed
orm]gs werp waghsf with SEng§l 100 mL) and dned over anhydrous MgSO4 The solvents

wekd é%‘é‘%bra'f_ied"rﬁﬁrﬂﬁé(ﬁé%l h@%ﬁg Mg %yétﬂﬂé&oﬂ frofr 11

I-n_anhydr ous n) was a dr opw se.

BN 556 £ BOVA 37 SU TN T PP Ry v PR G B uontish it

h _hRenRciaa Ieéite;puqa)saturat ed aqueous sol ution of
P é}Nggcos_(Go %?) The |'ayers were separated, and the

step 4
- A solution of ester (117a, 4.34 &, 10.26 mmol), Fe powder (2.40 g, 43.07 mmol), and NH,Cl

(2.30 g, 43.07 mmol) in EtOH (80 mL) and H,O (40 mL} was heated to reflux for2h. The
solution was cooled to RT and filtered through CELITE®. The filter cake was washed with

~ BtOAc (200 mL), the aqueous and organic Jayers were separated, and the organic layer was

35

washed with brine (2 x 60 mlL). The solution was dried with anhydrous MgSO,, and evaporated

" to provide 3. 98 g (98 %) of the [4—ammo 3-(3-bromo-5- cyano—phanoxy)—2»ﬂuoro-pheny1]—acetlc

_acid ethyl ester (117b)

step 5
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aqueous | ayer was extracted with Et20 (2 x 50 nlL). The
conbi ned organic | ayers were washed wth brine (30
and dried with anhydrous MySO4. The vol ati |

W%?Jé’roﬁséf)% were evaporated, 25 _and the renai nPﬁE{E&qﬂ“/‘m”ﬁ

was purified by flash chroma\to]g1 aphy on silica gel (0%

i R e o B! el e

' muB@nTwma BdytikmonEs ﬂ@uaemez dﬁ:d;@niﬂtt) a M&madﬂ@ek banEiiRite (2.40 ml, 20.20

’%‘F{ZP 4 f Clﬁ?- F%172 sgol% ?(51 @é@a‘f E‘%doli’egla PI[eBaI %?de%tgoggn and warmed to 60

k0] 'Elblraamcmftemparatﬂnuma:xamtamdatﬂm (@ 295thm cooleliZo BYC. A 5% aqueous

N RN IR T T ——

inh). The ecmmbmeldmamcs @pi2 Vsl ve bribe (mn]:aadmmwr anhydrous MgSO,,

fgﬁ%ﬁ ra eﬁ g‘hé 1(‘_)6 s tpﬁﬁ‘ﬁédeﬂ’y B3 898'&&!3@91% o%%ﬂw&‘ gel (0% to
0%E mh@mwv&eﬁeﬁag @4 ) 10§ the e ciden$-(3Premo Q@Yaglo—phenoxy)~

ﬁ‘-ﬂ%o-pg%'ymﬂhéhc%%gl defir flonas added, and the

react was al fo warmto RT. After 1.5 h, the
react| on was quenched wi th saturated aqueous NH4CI (30
#t9)° and hexanes (50 nl), and the layers were

)EQQ@&L@H B6kk Wed @qBEIE QK ol BYE coNBR s Xhd @}ﬁg@&ﬂwm tlivcE&%Q g, 2.78
d he, combi ned organi ¢ |"ayers were
s DSy B ES PSS 00, A 35 e Absdepus tluene (15
mL)t diid ml%dﬁms (ONFSEY, 2. 9T HemSIPtv¥e RBE&AVWRII SheS¥A8H Fheibated to reflux

S0 e SR Sbtind oS ol il P e oe

iR WA sOgERIaA Wit 0525 il agEhrine 095 1ol), 26 &Ie@ﬁeérhﬁﬂ}ﬂ&f&@ MgSO0,.

TRGoREY, aha e ol sl e ol rehet sl R Prespety e siica

| ghHE% t@@‘i%i B ABREartesy to boviile 70D 0k €7R% )0 RFchiand-@dgemb-3-oinyl-

oD SR S, o

washed with brine (30 nL), 5 and dried over anhydrous
Ty 8Opductithef &o P}tr'&hﬁsomehag iy APoamdtsgmbnifmpitbotané decarboxylation of the

SR 1 LS g o g
I(l@tliuctfyal %ﬂmgmlla’&s@ll@nﬂ;@c Klsprybisycoptpésist] ag deparjhed mmp(ﬁ with the
%&%&M finWeNReondensed with et hyl

3-difluofo-4-nitrophenyl acetate as described 10 in

'Exan'ple 28. Substitution of the bronmo radical with a

cyano radi cal was aceonplished b pal | adi um medl at ed

dIS acerrent by Zn 2 JESAMEPLE Hed in ste

tpr@ cé&lgvp)ﬁ( Cg)gmydro-pyndazm 3-yhnethy1)—phex?oxy] -5-ethyl-benzonitrile
[4 Chl or o- 3 (3-cyan- 5-vi nyl - phenoxy) - 2- f | uor o- phenyl | -
acetic acid et hyl est'er F/ HCO M ste i 3

02 \N@Et \

I-240 . . ' 1_239 . .

A round-bottom flask was charged with 1-240 (100 mg, 0.26 mmol) and 5% palladium on carbon

- (20 mg) and BEtOAc (5 mL) was added. The flask was evacuated, backfilled with Hs (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 %)



Br 118 ( step 4 117a: R = NO2 step 5 117b: R = NH2
15 117c: R=C step 1 A solution of
3- di br onp- 5- net hoxybenzene (15 g, 56.40 mmol) in

W%Fﬂ%’&?%% Et 20 (200 nmL) under nitrogen was CRSSI/BRR0P4002736

-78C. n-BuLi (38.80nL of a *.186M solution in Et20,

62.00 mol) was added dropwi se, and the solution was
d Gdéi-chloro-7-Eu@ofa6-046-brilihyfen-pirblario Suftmethy)-pignoxyl-5-ethyl-

' ﬂgﬁ&mﬂggggggs m xture was added anhydrous DMF (4.78
'TTL, )

10

15

C20

25

30

35

mnm-1), and the solution was ‘'slowy warned
to RT. The m xture was poured into H20 (200 nL), and
the aqueous phase was exggagi@cgysth Et20 (3 x 125
nm.). The conbi ned organic fractions were washed with
brine (100 o and dried oygf. anhydrous Mg
-Evaporation #ﬂthe &gl vent pronded 370 g/,96 % of

3- brono- 5- oxybefzeld dehyo (115i__25 A
solution_o -5-net ; dehyd it R
18.7 mmoPf and Hﬁﬂ?oxylaﬁ?ne hyé& chlorgae (6. é%ﬂ%,
93.5 mmol ) in . pyridine (50 and EtCOH (50 nL) was

heated to 65CWD 2004/ 085406 / EP2004/ 00273 -114
for 16 h. The sol vent. was renoved, and the renaining

stetlerial s were partitioned betmeen 1: 1 Et OAc/ hexanes
X sBgioniof Bard2H @L(of8 LM solwkien ip ((FRATc2% laywel) wasadded Hewly to-a

\%1{15}1 B 119€,.§ 9011'62)mmo ﬁ%ﬁgﬁg}hﬁ gfﬂ“ EPg &d@r RLLY3° . The

e remai ning ol | rous xane
oLEge Sqpgtjon v dvarquftp Bér iacdfore fammuted eutpdce] Thtmvgrrrwas
eﬁ?&lte)d vﬁﬁpC]mUH (qﬂ)(pl%Lﬂ gﬂ@tﬁe Hggamé ila?el%vmgﬂed 5&!1%@1‘2@ (ﬂﬂﬁﬁ?‘ %nd brine

he_m xture was heat ed and t hen cool

(ﬁ%mhﬁr Theselrsats Yers. eﬁaLP)mf efledd dbremaining @il e rEiisd Ry élash
chyRfogYiSy hi@ﬁﬁ@%el/\d(}%ho bR HiB A¥/hefnéR jo proaARIERIEL pilehol. To a

solutlo 30, nL and_dr.i e
aﬁgp TN P%wwga%e@‘mafaw&sde ©s
il \Gm3t1ﬁ1161§1| After Z'Eh ths velatile thawgials Wepethoved t@prbide Bibrdnhc&Slermyl-

*shi o GBI AN ") “ver e added, and the

m xture was heated to 180 to Cfor 5 h. The reaction:

i xture was cooled to RT, and partitioned between H20
?Ehéo m.) and EtOAc (100 nlL). The layers were
Dighgaainesghifuaindlutdide (hﬁwsﬁuisw ayel) waesddeditela fdhweiginwi this 3-bromo-5-

fé%&g%%éﬁ%%?% ?9 ;ﬁgﬁf) oﬁ[]_]% ﬁéﬁ;@gm d%ex}'contamedma

_N@,@E&E e VASHAA01 h (-2E0u0) mqued m%haqumws@md for 16

éa‘&ﬂoﬂ %5&6%% adﬁ d éi@w b 2 a[eE}ulous Akl §zﬁ‘ur L4 ﬁa{—lco3

FOUS vent evapor at ed an

Af@s ﬂ?'le brbhjing as Gpiphed \ﬁ@%ﬁ@ mle @I’a-biddﬁci angfthe layers were SGPﬂ‘Iated The
%ﬂhﬁ WPQEMH&M@B&E &2 IQSJ an(ijdge/ @vﬁh ﬁr@lfﬂrous MgSO,. The solvent

I"hexanes provid

Vi3S Fsived B %GSPB%‘H i Higt WFq réaceimmg—%@f BIRYE ) and HoO (4
Qi UBB h%bhymmeq&wﬁg,m Bkmell) wwadé@d 'IH&P{h): riBfonaBdRe ik stirred

three portion to a ol ution of 3-

ARG A2 hbe ?nﬁdfivdedreemzeztog‘i% aggeass Hl$10 )y and the
na ey R stiratdd v&(lﬂiOEtUA& (WnBte )i THeQ@RBined organic fractions were washed

with brine (30 mL), and dried with anhydrous MgSO,. Evaporation of the volatile matertals

* gave an oil that was purified by flash chromatography on silica gel (0% to 25% EtOAclhexanes)

to provide 800 mg (79%) of 3-bromo-5-diflucromethylphenol (121).

The phenol 121 was condensed with ethyl 2,3-diffuoro-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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10

15

“was t hen added
e f2Bhtylnitrite (2.40 mL, 20.20 mol) and CuCl2

- condenser and charged with Ilstécd

the reactio
for 16 i Cwa
L) was

m.) and b

The resulting heterogenous solution was aged at RT for
15 in. The solution was cooled to 0 C, and a sol ution
of the ester (4.04 g, 13.71 mml) was added dropw se

WOeH/0830¢n The purple- mxture was warned to BEI/EP2004/002736

stirred for 16 h, and then addéd-to a saturated
aqueous sol ution of NH401%100 n).. The m xture
digzontuet el byickITien Vigre catiefequt {Sgiescriberbinfeps 2 ailP ?fﬂ%mmple 28 to afford

- ¢@nbi ned 25 organics were washed with brine (1 x 100

m.) and dried over anhydrous MgSO4. The solvents were .
evaporated, and the remaining solid was purified by
gsystallization from1:1 EtOAc/ hexanes to provide
4.34 g (62% of

[ 3- (3- br gno- 5- cyant phenoxy) - 2- flugr -4- mt(r)o-

pheny|H-H§ bpest er 40,54
solution o te 17a, 32[’“‘1'0' 26 , E wder
(2.40 g, 43Y07CkmoY), and NHACL  (2.30 §, 3. mol )

i NEt OH (80 IBIE) and H20 (40 nL) was heat@ to refl ux
for 2 h. The ygplution was cooled to RT angsfiltered

eous a yer wer e
Slébmgal @ﬁthpmbdn DRE @mgamwnder histpeen \waéleasi wEorRe dom It [{he reaction
a4 I
an g‘rvg% so)é}\(?g %’Cgf %ﬂgc\l/g&g? tgélpg “g/it@%dg? o?/‘lﬂ de 1‘%%8 g &QS] E)%% gted v
24 E&Aqlhﬁe(axﬁm {%]qﬁ{h@sl,g.ap@thlg p@;nh;n@.cgge@rp fractions were washed with H,O (3 x

puit f&‘?frpy%m 155 Ll SFar Bk N5 P ot980 60 Mildh, o by

5406 PCI/ EP2004/ 002736 -

: Wg%ﬁﬂ)dngd He&’ ?DI% - PRt dofrent@fds dvblida, Sty rczi:xaémg oil -
Fscouatfbd byrdash aztmmetsg@égf onf@lca el g 2305l rrealio prpvide 380

AP W Q¥ B HTR .- d(é%?aﬂ&%ﬂﬁt%‘ﬁmhﬁlﬂh&&ﬂ?ﬁz ﬂﬁ&b%h&@ﬂlll—htcbtﬁrhad ethyl

ropwi'se to a mxture of

(2.72 g, 20.20 nmmol ). that had been prepar ed under

ni trogen and war med to. 60 [eaction tenperature
was mai ntained at 60 C fom%%n cooled to 0 C A

5% aque@3-(3-0tifko phdndky)onrifiB&ofikthy M azadzi gyridanid-3-dre

mxture was extracted w%)E[h 1.1 Et OAc/hfP@nes (3 x 75

m) . i ned S were was rine. (75
m), ver"‘an ﬂsv_gsgzr* athd ett——Ffre
r emai-n¥ng oi [®Mhas purlfpbd B1f | ash hr@mt ography on

“silica gel (0%to 30% EtOAcl Hexanesf'to provide 2.67

g (64 %9 of the [4-chloro-3- 3 ?FM—ESIZQQ’ 10~Rhenoxy) -
0

2 fl uor o- phenyl ] - aceti c aci

step 6 A 2-necked flask was D-p-e-dy-vhwé:;;

and tetraki s(triphenyl phosphit&es f ]l_zgné
0.28 mmol ). Anhydrous tol uenﬁeﬂé‘ Hd
tributylvinyltin (0.85 niL., 2.91 1%P€Wtand

S heate tep refl ux 15 un nltrogen
@ eSS cool e

A\ SRYINIr e was vvash
(25 nl),and dried over h?drous My

The sol: veFr{s wer e e'%aporat ed, and the Yesulti ng oil

~purified by flash chronmat ogr aphy over silica gel (0%

-~ to 25%@”‘?& AEOEL o prow de 770 ny (78R of
7 o-

20

[4-chl o A2be B gdb- 5- vi nyl -
%iplgoxy) 2-f1 uoro-phenyl ] -acetic aC| d ethyl est er

- A found-bottom flask was charged with sodium hydride (254 mg, 6.35 mmol; 60% in mineral

oil) and a solution of 2~ch10rophel_101 (658 pL,, 6.35 mmol) in 20 mL of NMP. After stirring for

-30 m, a solution bf 3—ﬂuom—4—i:riﬂuoromethy1b§nzonitrile in 5 ml, of NMP was added and the

reaction was heated at 120° C for 17 h. The reaction mixture was cooled and petitioned bctween
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30

- (20 nmg) and EtOAc (5

The introduction of the pyridazinone ring into 118 and
saponi fication and decarboxyl ation of the ester were
acconplished utilizing the procedure described in

WQRE55309 of Exanple 14. Introduction of ot HBFTEPIY4/902736

alkenyl or al kynyl is acconpl-ildhed as described in
step 6 with the 6Fproprlate tributyltin derivative.
dichlqExnyiming asd water. s phage Wastics exiged grith DCM and the

cfémféiélt@a/ gfg@uég %ﬁzdos%lé\ﬁr? rﬁsaéh ek ka;we) m@@_@ i%led (1\(4:%3 0), fltgre and
03@01&@{16‘ 598 ProguGt 53R aur%fliﬂéffh @Plggtpeg%bg/ Eriticg gl RQ4ashexane
1308 4Datfod DO 6Afrg of @{z?émsﬂgg&eho;@md B RahtRdbdabaRICashon

was added. The fl ask was
evacuat ed, backfilled wth H2 (balloon pressure), and
stdp@ solutlon was stlrred for 3 h. The sol uti on was

FIEEAETE gyt QB RS 587 5mmon

YISO (T5anl. YO sragddaols o%mﬂ‘ﬁ ATV (458 5y nr T (ERRS) OPe @2 T @fnixture

gl o for 6, The e opcooled R, BRI by ppen s and

EtDret Hyd Etowae?m xyhoved et aqube phase mas hcedlﬁ&d @{O)N HCl and thrice

g Mg T3S oo ofpeil el vt sl wishd wi

W2 and brineodried oye@&ﬁﬁ@oﬁlﬂftrlam‘newapor@bmm Yeld 2 vhite sotidIWhicheves

‘93‘39%%'&%% oL P e i S T

-78" C. The orange solution was warnmed to RT, stirred

Qk 2 h, and poured onto ice. The m xture was

e tracted with Cl12C12 (100 mL), and the organic | ayer.
Toets o RGO BE 8D (1 405+{t Tamel) 7 by drp SO (25 o gies added

- PHWEBHS TR (1.8 8 A 183 R oluBRHn e LATRE Qolﬂﬂm%el,n h\é@as,d at reflux

fpurlfled by fl ash chronatograph% on silica ?
HoPhereastion e sepied ofRd 39 Bpiaec] e adfled iverg glopie reacnon

Iaisam?ed Wl dﬁﬁﬂe&'%tﬁ@t(?&\:/\d Sdfu vsasﬁela%agﬂenm Mhlh 1@lrdﬂeld (a2 WaHCO; and

under ar gon S SIO e annydri de

Vrer. ghoosEapirphiase Wtdacg Iﬁ%&,g#@r 3 VAPE At Iop F%'B%PWEW%
a&}pcmbﬁycbgeph}darsﬂm g (R1OARHexang e yd affe®l.23 £of 124c.

(120, 1.02 g, 40 % . step 2 20 D et hyl am nosul fur

trifluoride (1.02 nL, 7.69 mmvl) was added to a

sepHlution of the 3-brono-5- fornyl-phenyl acetate (120,

-Tlo kN spgh%%fstg ﬁ]o'c%oi 114@ (Fy?g? l1%3 (mmorﬂ‘%ras efvec[1 ﬁg S YR e was added

sequentially CBr4 (3. 09 g, 9,05 mmol) and triphenylphosphine (2.37 g, 9.05 mmol) After 30 m
the reaction was diluted with 30 mL BtOAc, washed with brine, dried (MgSOy), filtered and
evaporated. The crude product was punfied 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 EtOX was added a solution of KCN (793

o mg, 16.2 mmol) in 3 ml. of water. The reaction mixture was stirred for 6 h at RT and the volitle

35

solvents removed in vacuo. The crude product was parﬁtion between EtOAc and saturated
aqueous NaHCO3. The organic phase was washed with brine, dried (lv.[gSO4) filtered and
gvaporated. The crude product was punﬁed by flash chromatography on silica gel to afford the
nitrile 124e (790 mg) :

step 6
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10

15

20

25

NALGENE(r) bottle. EtOH (0.013 ni, 0.23 nom) was
added, and the m xture was stirred for 16 h. The
reaction mxture was then added slowy to an aqueous

WQ 2004{0BHA6 of sat urat ed- NaHCO3. After the bubbPCHEPHa£002736

finished, CH2C12 (50 ni) ‘was abded and the |ayers were

par.at ed. The 25 organic Igdivéer was_washed with brine
3@@“@9 ofdAt e 47 TVke: i s @\@Sﬁ)ﬂﬂd ghivéal EQIACA ) was heated

MAS 07 € PR Tho reREQMIviR c@om/d%h Eght&l with BRSANGS &5&%‘%&0& Brith brine.

ﬁ'?)eh m Xt uréﬁof THE (15 nlL) and (

g ¥ YU Prenged i vapugaps the Wﬂwﬁw&s ‘ssetvediis 10 mlL of

Emmdmﬁimﬁﬁswmaﬁdhéd £d the%&ult@a_m% Qlutontheatdd 8 75° ¢ for 15 b,
% aqueous 50

utlon s t hen dr.opwi se to '
TR REe VAl el ehie By e A ThgRs) 3os washed
setpentidlyewitovhirnetNAICRy ivatef AdGihg dHed W80y ESbed aﬁ’&vaporated fo

g%tt&llﬁ{f go?é?tﬁ)m Ond dried with anhydrous MySO4

apm-alon Vol atil e materials gave an oil

. that was purified by flash chromatography on silica

&%I 4 (0% to 25% Et OAc/ hexanes) to provide 800 ng (79%
3- br ano- 5- di f | uor onet hyl phenol (121). The phenol
Hepa sofigiion 6HHHE (A58 ahgwf.f mmol) and 3,6-dichloropyridazine (261 mg. 1.4 mmol) in 10

. t h t at d
: Iﬁﬂ, By bfc)fEP%vaq aﬁ&eﬁ‘%{aﬂé 3] H‘l f 49 B:Eno? %}5 g 2%§%eaﬂefl?%‘ﬁ%1$%fgtiqp6nmme was
' S@F@‘b T éﬁd TET' wWoEep that Weé AdSafind phimeprmrtonedsitthie t@yridazinone is

RRRALASR ARG ggﬁsopﬂdg%ﬁ’fg%plg‘k? di azoni um sal t * by

chloride were carried out as described in steps 2 and
3 of Exanple 28 to afford 122, step 3 F2HC I \ O/ |
CO2Et F2HC 1 \ O Il CO2E g4 Br CNr 5 122 123
A solution of 122 (757 ny /3 mnol ), Pd[ P(Ph)3]4(0)
(300 ny, é‘-@é?%ﬁ)cyawewwH@Mea@m tcidmety), ester 04
mol ) in DVF (8 ) under nltrogen was heat@lego 80 C .
for 4 h. The reac m xt u vvas cool ed €0 ’RT and

- added to. %ﬁueous NH4.OH. I’Jn welO: B r act ed
with j 1: OAC(,iﬂexanes (3 \d T Rew conbi ned

organic fragtions she O (3 xNmP0 20 nl)
and dried over a The sol vent was :
evaporated, and t remal n| ng oF was purified by

fl ash chromat ography on silica gel (0%to 25%
“Et CAc/ hexanes) to provide 580 ng (87% of

[ 4-chl oro-§- ( 3- cyan G-tdief | uor omet hyl - @henoxy) - 2efeuor o
- phenyl ] - P @iy Ster ( 045-EXAVPLE 33
6- [ 3- (2- [Qe-Rlgnoxy) - 4-TTITT U0 yI- yl]-2H
pyridazi n-8;ohe F3 I\ + OH 2 |\ -TCORNG “step 1 O/
Cl step 2 124a; R="CN 124b: R = CPH step 3 F-

124c: R = CH2eH | 129

step 1

To an ice-cold solution u'nder.argon atmosphere of 2~chloro~5—cyanophén01 (7.36 g, 48.10 mmol)
in anhydrons THF (100 mL) was added potassium zert-butoxide (52.92 ml, of I M solution in
THF, 52.92 mmol) with stirring over 30 m. The cooling bath was then removed and the resulting

‘mixture was stirred for 40 m at RT. The reaction mixture was cooled down to 0° C. A solution of

2, 4-difluoronitrobenzene (8.41 g, 52.92 mmol) in THE (10 mL) was then added to the potassium

phenoxide at e C overaz20m penod The resulting yellow shurry was then heated at 50° C for 16

h. The final reaction mixture was poured into ice~water (500 mL) and the mixture was exiracted
with BtOAc (4 x 100 L), Organic layer was washed with water (100 mL), dried (MgSQ,), and
purified by ﬂash chmmatography on sﬂlca gel (hexane EtOAc 9: 1) fo aﬂ:‘md 127 (13. 3 g 94 6%
theory )as pale yellow oil.
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step 4 1244: R = CH2Br step 5 124e: R= CH2CN step 6
1124f: R = CH2COREt c:ccr \\ / 01/ oI/ Cl RCL
= CO2Et 126 125b:R=H step | ‘A round bottom:

a. R
W‘}%‘g%{?s%ﬁ@ charged with sodi um]gﬁd“ de (254 ngyPCHEBHE04/002736

mmol ; 60%in mneral 20 oil)" d a sol ution of

2-chl orophenol (658 L, 6.35 nmol) in 20 niL of NI\/P
After stirring for 30 in, a solution of <
ﬁcp‘juoro 4- trlfluoromsthyl benzonitrile in 5 nmL of NI\/P

18 Lo 5 G, Sl St BB AR %l ik 16
ma/mﬁm)ma@m@ﬁmmmm R4 Wa}l 1186 ¢, 94 mmol 60% on
L ST AR S AASRS) RPEERlAE Son o
Wr(éz\ﬁlag HEd 1 vupdl) ma@ydmudm (68, mbYy wed addvt) SPwise over 1.5 h with

p ur |gf ! @% :?aﬁ}ﬂmﬂﬁ% ﬁ{%q I?}%e?&me-gp@‘ Ehyd earg({n a%igstphgﬁsl‘he cooling bath was

raph i
@@M@Dﬂéh@h@cﬂoqmetvms aﬁlfr@hu RT. f6712.§ ho’ﬂ.“he reaction mixture was poured

- lg ol ?cog Nagrsglto gm%gjo argh' gag 'n&kéa&r &&%J&X&Q@%R HHAL!® x 200 mL). The

Qmbined B gsRio ﬂﬂ’.Y@ﬁ &P W%h@drwﬂt wmrdﬁétlﬁw@é pxcobriner(l kd00 mL) and dried -

o (g@%%@ ). W tfof 68ation éﬁ-th@?@égo,ﬂ tHe s&[?e%g ngﬁr)ate}ﬁ@ﬁ’ vA9984 aford 128 as

15

- 20

ol ut1on of NaCOH In water (5 The reaction
YellRw ggsidueas heat ed at refI ux for 16 h. The mixture

-was cooled to RT and partitioned between water and 10

Et QAc. The Et OAc. was renoved and the aqueous phase was
3d|f|ed with INHCO and thrice extracted with EtOAc

Tk%md)etpﬂc}mlet ﬁ@@éﬁﬂﬁé& & Dem @?@ﬂ)raa@ rEAWEH Ma) Was added with stirring.
ue I a Wwas wat er rpne ri ed aver
%%@&P %ﬁaefgvg%%ﬂr%h@afst B"F&a@ql g’CM Rirereme Yyl vacuo and the

_mhdwwmxmﬂmeﬂm C0mnE 788 Sixdite weld Adpetcd@o apPetvedn 44nd 8 with

PSR  eOEE§ CY R

c(rgaﬁldﬂa)remread%di vdihopatbrs@BHI O hiE.), (cﬁicd&l\xfgscnf a®l purfieWby flash

g b it BN PERRRN N (B s P o etos

ayetdigirodxyvd sitedebeebiv arid rsibphdsipr (179 es yeket dibn  m xt ure
was diluted with Et OAc and washed sequentially with IN
HCO , saturated. NaHCO3 and 20 water. The organi c phase
was dried MySO4, filtered and evaporated. The crude -
product was purified by flash chronat ography on
silica gel (EtOAc: hexane 1:4) to afford 1.23 g.of
124c. step 4 To a solution of the alcohol 124c (1.37
g, 4.53 mmol) was dissolved 25 nL of THE was added - .25
‘sequentially CBr4 (3.09 g, 9.05 omol) and
tori phenyl phosphine (2.37 g, 9.05 mmol). After 30 m
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the reaction was diluted wwth 30 nL Et OAc, washed with
brine, dried (MJSO4), filtered and evaporated. The
crude product was purified by flash chronat ography

f“l"ﬁca gel (hexane) to afford 1.69 g 12BGI/EBL04/002736
step 5 To a solution of 124d-(12169 g, 4.62 nlL) in 25
mL of Et OH was. added a solution of KCN (793 ng, 16.2
mmol) in 3 nL of water. TEBAMBRIGE BHn ni xture was
stirred for 6 h at and the volitle solvents
renmoved i n vacuo. . Ih cr}{Jde product was partition
bet ween Et OAc and’s at ed aqueous NaHCO3. The

or gani ggcphase wa dvv'hh brin(g, ri ed (MgSA) ,
. filtered 35 or at ed. Y& PyOduct was

purified | ash cEr rra% ogra on ca

afford the nitrilgeli§4e (790 nigP¥tep 6 WO Step4

10

15

- 20

2004/ 085406CIPCTI EP2004/ 002736 <1119 A solution of 124
e (0.7 130 Re.dm! ), 48% HBr (4 niL) and glacial
M@Plﬁﬁﬁ@g: fed at 110 Cfi# 4 h. The reaction
wastep 13adrdidggt ed with Et OAc and washed twice
with brine. The organic 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 reultedingg O.Et
sol.uti on heat ed 760@&tf or 15 h. 5'TheNEeacti o3). z

m Xt urgewas, cqyl (éjz%g rtitioned betwee er
Et 20. The O wasitedt sequentralty w R sat ed
NaHCOB, - rine, dried MySO4, filtered®nd

evaporated )t 0* afford 124f (578 ny, 1.61 mm¥l). step 7
10 To a solution of 124f (250 ng, 0.7 mmol) and

3, 6-di chl oropgsi dazine (261 ny. 1gdp gryot)y— i1P3a1B =N, of
DVF was added NaH (56 ng, 1.4 mmol, 60%h 183nBr=a¥H,
oil) The reaction mxture was stirred for 1 h. The

wor kup that afforded 125a and subsequent "CdBireRsiHIN t O
the pyridazinone i's carried out as descri BaH: Rrr Me eps
| and 2 of Exanple 18. 15 EXAMPLE 34 .~ 133e:R=Et

3- (2- Chl or o- 5- cyan- phenoxy) -4-ni tro- benzoi c acid

methyl ester (i) NaH <CO2Me OH T ~ 1\ ol \ Fco -ti

gt¢p0l 0z NaH F / F CN CN NNT 02 \\J 127 1 QzZt-Bu OzMe
ﬂt) L, 2‘52%@%11%&0& 1250 2nbEAGHh 8%-aibGhbnzddPilel #30a, 7.31g; 34.90

I?ngg and maintained under an argon atmosphere was added DMF (70ml). The flask was
cooled to 0° C and powdered sodium methoxide (1.88 g: 34.90 mmol) was added in two portions
15 m apart. The homogeneous mixture was allowed to warm. to room temperature and stirred for
24 h. The solution was cooled to 0° C and aqueous 10% HCI (20mL.) was added dropwise vig an
addition funnel after which the feaction was warmed to RT. The mixture was extracted with
EtOAc and the combined extracts washed sequentially with water and brine. The orgénic phase

- was dried (Na,SOy), filtered, and volatile solvents were removed in vacuo. The resulting solid

was recrystallized from hexanes to afford 3-chloro-5-methoxybenzonitrile (130b, 4.2g; 72%).

step 2 : _

A 250 mlL, round bottom flask was charged 3—bhloro-S-methoxybenzonitrﬂe (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 Hithium jodide th.OG g 75.18 mmql) was a&ded and
the mixture was heated to 175° C for 3 h. The reaction mixture was cooled to RT and pertitioned

* between 10% HCI and EtOAc. The EtOAc phase was washed sequentially with 10 % HCl and
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- added Jropwiss apf)

20 To an ice-cold solution under argon atnosphere of
2-chl or o- 5-cyanophenol (7.36 g, 48.10 nmmol) in
anhydrous THE (100 nL) was added potassium

WG 2904/0854f%0xi de (52.92 nL of 1 Msolution in TMA/EBRIQOW2736

mmol) with stirring over 30 FA22Fhe cool i ng bath was

then renoved and the resulting mxture was stirred
biipe, &4@di(NaBO R ilterth end evaptthios imvaduarie affiard x oib Métthaaarerysiallized
| I 8.41
roQn ]93%%35/&3 ﬁc}rﬂglcﬁﬂ?ﬁEhyd%ogy?ﬁ_ﬂ%%gg 1%2(%@ Sggﬁg’g )(
pot assi um 25 phenOX| de at O C over a 20 in peri od The
sfegul ting yel'low slurry was then heated at 50 C for 16
. The final reaction mxture was poured into
Toc. ingeald sebwion ok j-cBigep-2-Rutrrrbergoaiisly J130e; ?é@t 0 wpoph and dry
t zéaﬂ &awﬁndahiuder%gagdxpaﬂu@yﬁfera/\@& Mﬁﬂ@@erﬂbﬁt@uds (2 2g; 22.80
wat er

urifi ed b
DB P h o R S Pt At e {1 Sicte was
hafub@ndouk2 To (HedicBcdd s@tiddowastddaer &roi)ﬁﬁe R3 @uiﬂﬁbﬂoﬂ%mtene 4.0 g

Ao toed| Q5eepg, R Srathel B2y G b AL PR Al B gm0 RT
The rdacthart wis duelehyd 0° fednd natnehddBbylRldgion oft 60P HCwid Addition funnel. The
resﬂflnéa mJUl]uyNP%sg %}g&%ctg%)wf%a 1940 do%fd;: Bl et urlullad%ed o;lc_lgf:éxg pngses washed

m ner a
scmmiaﬂlw rvgtimi 0% HEbanddbsine.h&he EtOAT wab (h’ied ANGSPo) fi@edhand itk volatile

QR %%Av:%@ :Pvac&}% gg&tﬁa gprﬂ%g\laqlgwe&%% gg?éf}%mﬁied %?&&&‘é? to yield 131

(@Bg,ﬁﬁ%ﬁgeml I e mai nt ai ni ng the tenperature at 0 C

~under argon atnosphere. The cooling bath was renoved
and the reaction.mxture was stirred at RT for 2.5 h.
stPpé reaction mixture was poured into 10% NaHSO4 (400

- Tma%l 1&%1& Jﬁ)ﬁm%h zsf fokt %u‘iﬁ%th%ﬁl@ﬁa&@@ 8 S ) aﬂdﬂdr%Nﬂ@Qnmmed

nbi ned anic layers were vvashed Wit h

“W%ﬁféF a{%ﬂ %ﬁ%ﬁlefmyaséé@ FEhel-% g 48 S7mok6) oo anigeled) overa 45 m
it OFhe reAbAdIwak ktirted #6d ARAGEoRA 80 MEFRAwhidE 1501613681 20 W& 8mol) was

evapor at ed |§16vacuo to afford 128 as vyellow, residue.

&FSHiae s etrsor 4 hssreastion minsER Fesgoled to 0° C
aﬁ@ueﬁﬂ@d‘sﬁ&c{p&&e additionast 2 Ideathd MaFIS 03 Ecblﬁlidnﬂ'ghe mikhge was EtOAc and

- resulting mxture was_refl uxed. for. 2ho TF
o A B VO PRGOS e TMgAS souton

wak Hited\@lagd0,], feredrind thel helatite xdlvines ramsvedd: ugdue do &ffordl 3oHs a puple
tween 7. ar Lt h .10% NaHCO3 and the resulting
O#W%“%E”qg%"?ﬁ%%’ i Bt OAc (4 x 100 ni). The
conbi ned organic |layers were washed with water (2 x
dried (MyS™) and purified by flash 20

St8%$omat ography on silica gel (hexane:EtOAc 3:1) to
'Igw eiude hiizeestpr (13U G thepreBogDsterh (8 gr- B-60mmol) was dissolved m DCM

W PR b 0 S0 BLATh o BRRBh Y B3l o Effypen. e

: rmﬂmé waf- cpgded) to [Q° GRanf(safratddONGHCO; Was sxdded d@p@iRe fo the stirred

rexb&dh Hixture. The resulting solution was extracted with EtOAc and washed sequentially with

~ saturated NaHCOs, water and brine. The organic phase was dried (Na,SO,), filter and the volatile -

solvents removed in vacuo. The resulting dark oil was recrystallized from hexanes to afford
133a (6.5 g, 92% theory). o

| 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 '



AN

10

15

20

25

30

O Cl step | 130a: R=C 131 step 2 130b: R = Ow
|-130c R=OH YF 02Et 02Et NCOIl NNOGCOtBu / step 5
02 CI Cl 132 step 6 133a: R = N02 F 133b: R =
WR@@“’“E%‘% R=Br 133d: R = Me _ 133e: R=Et st epPGT/EP20§4/402736

250 nlL round bottom flask chaPged with
3, 5-di I 130 7.31 34. 90 . )l
I L e T -
ﬂl(ﬂiéliﬂa) pach:T ECHIH?EB(R Mgsuﬁ@@&e@dy Qs Qrahed r\ﬁﬂﬁﬁ%}g Elé@_ﬂc The resulting
odi.um ne added i
Bt v SR S Tl i e B8 S i ethet Yementatly

with vawe dnd brinea The EmAOMattemeii'ﬁﬂ NeSopdfikdreerad thokolatile solvent

. 0
oiebosIE o8 8 1000485 8054 {RePuf ARhAUER i e i
133briﬁrékg,&’i‘%élﬁ0mhl ch the reacti on was warned to RT. The _

m xture was extracted with EtQAc and the conbi ned

extracts vvashed sequentially with water and brine. The
tpdpetioreofifbaemo substituelt| ed (Na2SO4), filtered, and

A\S{lgP%g, ébfeeagékvl%ﬂt@baeﬁﬁa lgwgy%%gn& Wit o@gfﬁtﬁ SIS 3% ¢, 12.61

exanes

. was rec
mgop ﬁpfbf-‘altﬂ-ﬂh%tq%m éh7omimob)i degagsad3old, maint@iged pedgr ang atmosphere

anﬁth%ﬂe@toﬁogéwgiheﬂ%ﬂ \)F’d@%@&@d&l ?ﬁé@ a%ﬁm&h@f g@ﬁ’b ZSO g, 11 47 mmol)

| or 0- 5- et hoxybenzonitrile
disrolyes Mg P AHORES ORI e SHebst A0k Cof s Adad to0n cooled fo

0°S. IThE @hckitntPLs RBnchEd oY 2 AEHHRSR 198 e 3] mLS Eﬁd %Qtré&téd%th EtOAc.

was honpgeneous. Anhydrous |ithjiumiodi de
T O R A o AR E R hL i 10 ) i b G0 Prgenic extract

wakmemt@sog, ﬂltefjeﬁ%d Ele ?&hme @olgegt@t 1Hh6veaas v£06| 18 c}let@a Hick oil which
e el wee 0
wirERe byt R ARy St e (T our R 9) Ao i%5e 2.5 &

528% 2664). 085406 PCT/ EP2004/ 002736 -122 brine, dried
(Na2s®™4), filtered and evaporated in vacuo to afford a
0|I whi ch was crystal lized from hexanes to afford

: perizonitrile (130c, 3. 59, 91%

T(; Qﬁ%ﬁ%&d 1c§—c§ﬁ%luﬁo gn%:(ﬁﬁlﬁ%%i%pgjdt gﬂ@ gg %52]861]]101) was added
Digad -y (@At mm;bl HVI—IEI toBene Yhermacitcaimisoraingerllamedatogenm to RT. A
sofBPILHSEE (16, fh &mogewatby&d% (Bfortefl. BP0 7inlT0 in TEF,

ortio e reaction m Xx

4, ypmmogd%gmpaquog Fras hqa;qim @5°Wafer 4 b, cooled to RT arad quenched with aquecus

NH,CL. The resulting mixture was extracted with EtOAc and washed. sequentially with NELCI
and brine. The BtOAC extract was dried (NazS0y), filtered and the volatile solvent removed in
vacuo to yield a dark brown oil that was purified by flash chrormatography on silica gel
(hexanes:EtOAc 95:5) to yield 133d (0.50 g, 59% theory) . :

Introduction of S-efhyl substituent
133e was prepared in by an identical procedure except diethylzinc wa s substitated for dimethyl

' zine. The product was purified by flash chromatography on silica gel (hexanes:EtOAc 95:5) to
vield 133e (0.65 g, 74% theory). |



honbgeneous. To the ice-cold 'solution was added
dropw se 2,3,4-trifluoronitrobenzene (4.0 g; 22.80
nnnl) over 30 in. The reaction was stirred at 0 C for
WO 200483549 hen al lowed to warmto RT. 10 The r eBGEEBN04/002736
was cooled to 0 C and quenched28y addition of 10% HC
via addition funnel. The resulting m xture was
extracted with Et OAc and Eﬁéﬁﬁﬂﬂﬁﬁged or gani ¢ phases
washe Bzl &-ih c Bl Reebulie |
was d?ﬁsé\g&gﬁl\lﬂsoél) fﬂr%gé%r@ 13 %%qvola%?t Ehssot&f/(g%?

renoved in vac® 8.5 el d a yel | ow oi | ~#RiERE was

crystallized fromhefanes to yield 13 (6.39, 89%
theory) 15 step 4 foMan ice-cald sol THn of ten -
-butyl ethyl ng%@ (3.8g; 20. NEnd dry NWP
mai nt ai ned un antar gon at nosp &r e s added NaH

(1.2 g, 48.67mol, 60%in mneral oil) over a 45 in
interval . The reaction was stirred f Qigggn addi tiona

30 in after which 131 (6.3 g, 20.28nmmol) was 20 added
Treofotidane dastine wes syathgsizaddrposairanchio anhydiidy el a fAGttiggedstion using the
Fa&g i tdoﬁﬁy Héséﬁl&éﬁ% iﬂ@ﬁte?&ﬁle B adsp- 3@%&‘0 ﬁdA%amb@m R, Aust

W se tion of a saturate O4 sol ution.

frlﬁléerm 198Q,38, 3\%@4& Epa selatipn of e lectorsi(hBe.dRSapmel) o 100 mlL. of

SidnbBrdsSd0a a4 %ﬁﬂlﬁ%ﬁ&b aﬁﬂ nrawma HBRL. %e%@h&ﬂﬂ:ﬁ‘ﬁne J&emﬂuxed |
Et OAc solution was dried , filtered and

fpup hicopled ans cparniated %%ﬁflﬁeﬁ%’é@%ﬂqné offbe gode rfs@oagﬂﬁm from
RMAdRk Gielded L08tal @fclem&yétmm $0id (302ts, BUMNEE = 113.0-113.9 °C, mos: M+
ﬁﬁ{lflcatlon 25 step 5 The crude m xed ester 132 from :

626 evious step (8.9 g; 18.60mmol) was dissolved in
DCM (100 nL) and 50 ni-of TFA was added and the
solution was to heated to 60 C for 24 h.” The reaction
m xture was cooled to O C and sat urated NaHCO3 was '
added dropwi sé to the stirred 30 reaction mixture. The

-resulting solution was extracted with Et OAc and washed .
sequentially with saturated NaHCO3, water and brine.

The organi ¢ phase was dried (Na2SO4), filter and the

vol atile solvents renoved in vacuo. The resulting
dark oil was recrystallized from hexanes to afford
133a (6.5 g, 92% theory). 35 step 6 To a solution of
133a (6.5 g; 17.20 nunol) and absolute Et OH (100nlL)
was added N114Cl (1.84 g, 34.39 mmol) dissolved in

“water (20 nL). The resulting mxture was heated at 60
Cuntil the reaction was honogeneous. Fe(0) (1.44 g,
25.80 mml) was then added and the m xture stirred WO
2004/ 085406 PCTI EP2004/ 002736 -123 vigorously at 60 C
for 6 h. When reduction was conplete the hot reaction .

"m xture was filtered through a pad of ‘CELTTE(r) which
subsequent|y was washed with hat EtOQAc. The resulting
filtrated was cool ed and extracted with Et OAc and the
conbi ned extracts washed sequentially wth water and
brine. The Et OAc extract was dried (Na2SO4), filtered
and the volatile solvent 5 was renoved in vacuo to -
afford a pale orange oil which was recrystallized from

. hexanes to yield 133b (5.0 g, 83%theory).

I ntroduction of 5-brono substituent




—

LT

- (Na2sO%4), filtered

_theory), V\ozoc'f’4 7 0854ggAp

15

A 150 nL three-neck round bottom fl ask was charged
wth MeCN (50 nL), CuBr (2.8 g, 12.61 10 mmol) and

Wﬁé&ﬁ%“é pitrite (1.4 g, 13.76 mml), degassed_and

¥4 under an Ar atnosphere . and heat ed PEHEP@POF002736

To the mixture was added dropwZe a sol ution of 133b
(4.0 g, 11.47 mol ) dissolved MeCN (20 nL). The
reaction mixture was stir LES7C for 4 h and then

L8 B rdnth-1-BfSpyriie3 - RAGE4-SHorWBSTLEHE BEREI 4 biet1ad dHtdyERazin-3-one
g‘{gl(o % HC (}C%y m) -gndﬂ;(tract ed with Egmob\c Theijﬁ
conbi ned extracts were sequentially washe \'/F/l"Bt"h 10%
HC1 and brine. The or [

in vacuo to yleld a

“flash ch r@m y~Non si I @ Yyexanes Mt OAC
95:5) to 2.8 eo'r-yj——>
| ntroducti$n of 5- ﬁ’é‘f ¥l subs t R 20 THEMRRgassed

i ce-cold sBrution 8HFTHE (15my), 2Pd(dppf)C12‘I—](BO 09 g,
0.121 nmol) was ad ¥®F DI BAL-H (0.012 ol ; ; stépMili n '
t0|sﬂ, Tipga:2aBt i.on m xture .allowed to warmto
@MEM@GMBBb (1.0 g, 2.42 mmol) was added
foIIo iz =elhyl zinc (IMin THF, = 4.240moi ).

The reaction eated to 65 C for 4 h, cool to RT
and quenchgd eous NH4ACI. The resulti

m xt u WM th Et OAc and f A y-boe
seque 2m~gr—ﬂ5 Et N
extract V\@Ndrl ed ( fiePPered andl tRe vol ati I 0

sol ventBr enoved in M@.CUO to yield . a daBk brown oil Me

~ that was purified %/Cgfl ash chromat ography on silica

gel step BgRATed3E BACHIEY to yield 137a: BSIO,
't hegrg) . Tnt A¥#uEEbn of 5- et hyl subs?| t Sﬁoﬁ%;ﬁm

was prepared in by-an identical procedure except

di et hy| bstituted fpor di methyl zinc. The
pr oduc{)aﬁgg/%‘?qﬁ f basH, ct

og[qt ography on silica
gel (he . Et OAC 9 X 1 (0.65 g, 74%

436 -124

EXANPLE)"gEA/CHzClz '
( 5- Vet liin-68B& 6CECE- di By dr o- pyri daZfth-3-yI)-acetic

| 'aC|d tegtkﬁggﬁ/b ester (108)y28u, -t-O2C 0z t-Bu 0 A

0. 0 (108) The alkylidene |actone was
synt hesi zed fromcit raconi c anhydride via a Wttig
regftlon using the 5 procedure previously described

he literature (Massy-Westropp, R A and Pricde, M
A& solutfansif 3,53ibrGineppridi®@04a, 20z, 83 3z} DM (2808h) wisi stired at RT

\%[ I;nghg ge@é%n% apg)a‘l(egmgagg Zlé ﬁ%&ﬁ:ﬁ&?@%&% )g%S‘G/ % 8 Wt in methanol

(99-8meob . waF hdiled slawtyi The rehotion mextwasvas eﬁﬂrasﬁmdmghbat 76 Gipnder Na.

S0 SODEEIL BB GRERAE A0 Al S5 B0 0
208las g comleiend wrapiteairhitnwassishel Yigh geghied §Vg§0.) andeancentrated

i %gcug 'ff?e?brl%e@*br&ﬁoé%ox%ﬁﬂn?ﬂﬁ%ﬁtl 8g, 93% theory) as a colorless oil that

was punﬁed by flash chromatography on sﬂzca gel (EtOAc hexane 1:10).

!

step2

- A solution of 3-br0m0 S—methoxy-pyndme (134b 18.8g,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



i0

.15

20 -

25

30

35

WO 2004/ 085406 PCT/ EP2004/ 002736 -125- r EXAWVPLE 37
6-j 3-(5-brono-1-oxy-pyridin- 3- onxy)-4-chIoro-2-quoro

wé’%ﬁ%#{g 4- et hyl - 2H pyri dazin-3-one 02--t-Bu Y Nr F

%08 02N/ OF Me-31W KOt -Bu Li AlVI DEHEP2PE002736
ONBr 2 THE step 3 step 4 -d8ép 1 i ,,134a: X = Br
135 step 2 134b: X = OV 134c: X = OH qC O &f 'j\r O
adding 6}y, d\%ﬁoﬂﬁf@ theneptrastaiovitk ElQAC 6 QOMJWhMgwmlwr Has dried over

ﬁfgg(%; aI%B Ic\:lﬁ_cgﬁ)@%tgé in 5&lcu§t'ﬁ'ﬁ cﬁxdél uct Bvas sthlgé i éﬁtt %{Ikbm];) and the

Tpqujtinpppgcinitply @agﬁl@rede'l‘hq Hr?cyucfrﬁrf@pwqu vethcﬁléz%rto pord Jthapymo-5-
d ide 354c .54, 8P.4% theosQ)ablh nlifte Qflid.

l% %@g?m%ir on(Dpycrl d%e(l%a ogggg 846 4mol ) in DVF

(200nL) was stirred at RT under nitrogen atnosphere
sepd then 21.3 nmL of sodium nethoxide (25% by wt. in

ALTCAE D R TG .

sﬁﬁgi:itlﬂﬁnumsAﬁ ﬁtﬁiotqdleieQn otﬁﬁldronCtbbe-lﬁﬁt?%ﬁ% adﬁzﬂl\m}r&ﬁmuﬁon in THE)

oo afhr Gl ERRT o St tetond O o e b iy i ot
T(}Whﬁd@imncs}m?ﬁfheaéeedon hintivawstirdd st RT fa€l2 h, quenched with water
OB RE R RAIREEAL BBl D o o SRR G B
(Mxﬁﬁuﬁalubgmafpnwted n; Bicks. The gede ;(r&diﬁﬂwasfmmﬂabbﬂﬂébﬁ)):bmﬁmegmphy on
gt ot Bl 31005 o BT 13 T P ol S0

(60rrL) was st rred over ni ght at 120C Hydrobromc acid

'S{egq , 48% was

. A reaction mixmre of (5-methyl-6-oxo-1,6-dihydro-pyridazin-3-yl)-acetic acid teri-butyl ester

(108, 7.1g, 31.7mmol) and 135 (11g, 33.3mmol) in anhydrous THF (30ml.) was stirred at -78°C
under an At atmosphere and 110.8 L of LiHMDS (1.0M solution in THF) was added very
slowly. The reaction was stirred in the cold bath {dry-ice/IPA) for 3 h then in an ice bath for 2 h.
The reaction was quenched with the solution of NaHSO,.H,0 (5% by wt) and extracted with
BtOAc (2x 100mL). The combined organic extracts were dried (MgSO,) and concentrated in -
vacuo. The product was isolated by a flash chromatography on silica gel (EtOAc:hexane 1:2 to
2 1) to afford 136a as a yellow solid (10.2 g, 60% yield). '

step 5
A solution of 136a (10.2g, 19.1mmol) in HOAc (120mL) under a nitrogen atmosphere was

 heated to reflux overnight. It was cooled to RT and the HOAc was evaporated i vacuo. A

saturated NaHICO, solution ('TOmL) was added and the aqueous mixture extracted with EtOAc
(2%x80mL). The combined orgamc fractions were dried (MgSQ,) and concentrated in vacuo. The

crude product was isolated by a flash chromatography. on silica gel (BtOAc:hexane 1:2 to 2:1) to

afford 136b as a light yellow solid (4.6g, 55.3% theory ): ms (M+H)" = 436.

step 6

A solution of the 136a startmg matenal(l 8g, 4.4mmol), di-ters- “butyl dlcalbonate(l 16g,
5.3mmol),and 4-dimethylaminopyridine(0.2g) in anhydrous THF (30mlL.) was maintained ynder
an Ar atmosphere and stirred at RT overnight. The reaction mixture was qﬁenched with water

and extracted with EtOAc (2x30mL). The combined organic fractions were dried (MgSO,) and



added slowy to replace evaporated sol vents and
sti rred at 120C for overnight. The reaction m xture
cooled to RT and then poured into the ice. The pH

W%@‘”&%ﬁ“ﬂ%t ed to about 6 by WD 2004/ 085406  PCT/EP2004/002736
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(EtQAc: hexame 1:2 to 2:1) to afford

30

 ofesyyicBlogs G94%

PCT/ EP2004/ 002736 -126 addi ng26N NaCH and t hen

extracted with Ft OAc. (2 x2 The organi c_| ayer

SRRECERPR A okt ThREsesest v 0B HE Al epPorate sy 6 Siffgregel (1:10 to
T BABA PESE to MRS $37a1E @G hitd oG ehd B Y; 38mdimtde).
resulting precipitate wasfiltered. The product was

washed with CH2Cl12 to afford 3-brono-5- hydoxypyridine
{434c 15.2 g, 87. 4%theory) as a white solid. 5 step 3

SR oot SRR e Hgta b g0 15mmony

therd ems SptaiathDEgifhd4emald df mb asasi affrwhits $oliB DB dieid).
(46.8nL, 1M solution in THF) was added slowWy. After
1 h at 0C, 2,3,4-trifluoronitrobenzene (7.91g, 44.6
zmnﬂ) in 15 . of 10 THE was added very slowy. The

REBEIGOR g 90 008 o Bl e USRI o

Gﬂpelde ooty camitd origa dissriendtin siet 3 ofmsrmpld 2.6 The Ropsax) wasneinoved

. @ﬁ]ﬂ?}]ﬁ :LQJ&EQ adidanASMA: b, §§§l{‘|ij BoiBin BP{S&‘Q@&C%H dbt8tld 290mg

ronaad%raphy on I ca exane

eorgior the fweysterrpeg aa‘gh@ seligghr Brdnigé’C, ms

QidpptLiastep 4 A reaction mixture of

(5- et hyl - 6- oxo- 1, 6-di hydr o- pyri dazin-3-yl) - acetic

acid tert-butyl ester (108, 7. ig, 31.7mmol) and 135

febkg, 33.3mmol.) in anhydrous THE (3ChL) was stirred at
ere and 110 mL_of Li RIv1DS

 facheignal Riveing 26 p s R Sa0arn 4100 05% ol phntyEou

JhRASTbI® (L OWAS) ks hedt@Tht tofluk B 66ohd. MRtdhclicH MitEelwhFMPled to RT,

e R

mga)ncamdumstwmdr&ud (MigBD,) afd OACentrated i¥abio). Thel redecodricnedt purified

B GrBBhaRE 43 & oo alHEPED R0t SPRIR e romo 1

axb!mmud@ﬂ@pw -cbivrsHliera-bgedyl] 4Enhdiy: ﬁ?epganlezm B2nt (J-257, 60mg;

SraiefD 85 HE D RN TN GIBLITI Y, O 07

19. Inunol) |n HOAC (120rnL) under a nitrogen

atmosphere was heated toggeifpp fvernight. It was
cooled to RT and the- HOAc was evaporated in vacuo.

sat ur af&ghiea-B5-gisyapipberopnchilugro-rbayt dadis aa!ﬁ@ﬂvh@ter
aqueous mxture extracted with Et OAc (2x8 . The

conbi nedsQr ganjo i ops were d ed (MyS ) and
concentr at § n @ o.l The - Sic'.l_.::,.s.u§l I\/% s
i sol ated by~& ditasfi cHf omat ogr aphy. -

as a I i ght
yel l ow solid (439, 55.3%theory): ns ( M), += 436.

~step 6 A solution of the 136a starting neterial (1.8g,

e :0% etnfl4- }E»aﬁ-zﬁg}bh bong%%é)gialégyylraﬁetate (138, 41.45g, 88.8

mandly, dind eganlddi1Z. SET0G mmﬂB PP (0N 60,265,883 mﬁﬂl) &Ed anhyd:tous DME

GRS Rk bl Pl e b s AT R mise

v @bed(a2 ﬁ@’(mm)der Mgcmanmw @rftgaﬁh thefmiatmtd m&ovled @ RT and

el Sl IQRY R0, FROAAR A0 B2 FRAQA4BRE 13 Bines (3 x 200

ml). The combined organic phases were sequentially washed with water and brine and dried
(MgS0y,). The product (37.4g) was purified by flash chromatography on 500g of silica gel
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-127 concentrated in vacuo. The product was isol ated
by a flash chronmatography on silica gel (1:10 to 2:1

W(ﬁ?%}ggsshexane) to afford 1371 as a white solid conmpound

3% 38% t heory). step 7 , 5 The reduct i dH-HEE2004/002736
carried out as descri'bed in stl@p-6 of Exanple 35. From
137a (49, 9.197mpl) there was obtained 1. 8%(4 44l )
GrOAxtpangs 1A tok: ﬁO)wﬁhft reswigng mrtyiebwanregyBiiiged fnmly ozgopanol to
AMRchicss ofsoti@ediyt r o group and di azotization and
di spl acenent of the diazoniumsalt by 10 chloride were
carried out as described in step 3 of exanple 26. The
Boc group was rem)ved W ERAMPIH 30r oacetic acid and

om ) 37a t e bt
20075 COPe ke AT TR o He S O OB B e LD
steps) as a white soI i d: npent@diri®- 188C, ns [ M+H| +=
424. 15 step 9 A solution of the pyridine (0.29,
PBA ((Q, 09g, 0.52 ) in
‘ WS lygat ed at mr%%
& COOTEed’to and

“with 0.05NB0 (5rrL) (Pextracted WlthNGh| 57 of or (29

x 10nL) _ The conbi ned™eor ganic fractions were dried¥e
(MS™M) and confentrat ed in vacuo. The crude product

was purified 20 a flash chromatography a#isilica

gel (MeOH. CH2CAl 2 0.1.to 1:10) to afford

Hriflairobe D000 g, 0.24 mmol), ZnCl, (22 m, 0 19 mmol) and Pd(PPh,); (62 mg, 0.05

PP P e S ound B b pirecd SO REHI L vta&yargon

- andh dbeeqsetly dharggl WS &9 THAB (97 GL). m&e (:Mihbe*was‘héﬁed o XONPhAR allowed

. oF St B Toq intang s oo KLSRBkig Foo5n PRRBES, A Yitkd

RiD4c/aeiuks 50wl asltmshedamt“tﬁv&f&t@m nﬂ,)crrﬁEorgamc fhdse Wad dried

8
@gs{%f)or o'%l %ﬁg&gﬁ b ggnDTlg\ Cé‘ﬁi 8)? ) lﬁ%or% Bheskoroakesphy on |
silisa ¢ 8% mﬂl.m@@;ch%o@thmbﬂo)lqwqhbm@ra@yranwdﬁﬂ@ﬂ & Sfprd 141636 mg,
mg%%wlia%&gﬁ@@ 4(0) (10.26g, 8.88 mmol) and anhydrous ' L

nL.) was evacuated under house vacuum and
purged with argon three times. The mixture was

- stirred at 80 C under an argon atnosphere. After 4 h

the m xture was cooled to RT and filtered through a
pad of silica gel. The filtrate was extracted with 1.1
Et OAc- hexanes (3 x 200 nl). The conbined organic - '

~phases were sequentially washed wth water and brine

and dried (MySO4). The product (37.4g) was purif.ied
by flash chromatography on 500g of silica gel WO
2004/ 085406 PCT/ EP2004/ 002736 - 128 ( Et OAc- hexanes .
1:10 to 2:10). The resulting nmaterial was

: recryst al'lized fromisopropanol to afford 139 (28.3 .

g, 89% t heor y)
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EXAMPLE 39 5
2- (3- Cyano- phenoxy) - 3-f | uor o- 4- (5- met hyl - 6- oxo- 1, 6-di h
ydr o- pyri dazi n-3-yhnet hyl )- benzonitrile NC1 \ ONC

W@ 2004083406 ~ ~Br f \ O~NC\ O M M 140 14BCT/EP2004/002736

Pyri dazi none 140 (100 rug, 0.-22%msmol), ZnCl2 (22 ny,
0.19 nmol ), and Pd(PPh3)4 (62 ng, 0.05 10 mmol) were
conbined in a dry round b&EXAMPEEARK, purged of

BHEIBS A P el n R AUSEERL i gl
58 aﬂoro:pmmm ~Bueso-benzyl] Sriinethyl QH-pywdazin-3-PRe (R ur e

was al | owed t omtenperature, diluted with
1:1 Et OAc/ heg%‘g%ﬁ?}fh%ﬁ) and washed wi th er (4

m.). The organ s dried (MgSO4) an
concant rat gd vafcuo e chl. e oil_was purifi y
flas rrat i1l gel COFBo e

aar_anhun_'l_&s
6{@ hI or onet hane) fo(l) 2%
to af or@@@@ Hf®:ny 99 as a white sol {gg WO
2004/ 085406 PCT/ EP2004/ 002736 139 EXAMPLE 40

6- [ 4- Chl or 0- 5-(3-chl or o- phe &r2-fluoro

benzyl | - 2H pyri daggmg3- one aS and 6-[4- Chl or oco,Et

5- (ﬁchl orQ, henoxdyYy-2- f nzyldic 4

da2| n i) te 7 NH
120 FE,F ‘Et 3 0 '

|||) £t oK, hZSOZL F kot SR TEBME e Ny e Gl °

oCdl ONE CNa-FR=Ror M CLO R 143a: R =
N02 14&3435 NENdA4a: R = H 143c: R—CI 144b: R =

143b: R = NH, _ 144a: R=H
143¢: R=C1 ‘ | 144b: R=Me

-step 1

An ice-cooled slurry of NaH (2. 2g, 54,.9mmol, 60% in mineral oil) in dry DMF (60mL) was

_prepared under an N, atmosphere in 2 septum-equipped flask. Diethyl malonate (4.2mL, 27.5

momol) was added dropwise by syringe over 10m, and stirring at 0° C was continued for another '
30 m. Trifluoronitrobenzene (Aldrich, 3.0mlL, 26.2mmol) was then then added dropwise over 20
m and the mixture was stored at -6° C for 16h. The mixture was diluted with water and extracted

. with a 3:2 mixture of EtOAc and hexane. The organic extracts were washed with H;0, dried

(Na2S0,) and the solvernts evaporated to afford the crude product which was purified by flash

. chromatography on silica gel (acetone:hekane 1:10) to afford the diethyl malonate adduct (7.9g,

95% theory) as a yellow oil. A mixture of substituted malonate ester (7.8g, 24.6mM) with
glacial HOAc (80mL) and HCI (6N, 80mL) was heated under nitrogen at 120° for 2.5 h and then

| allowed to cool and stirred for 16 h.  Most of the solvent was removed by evaporation and then

water was added to the Tesidue which produced a precipitate. The slurry was cooled in ice and
the precipitate collected by ﬁltrat;on, further washed with water and dried under vacoum to

 afford 2,5-difluoro-4-nitrophenylacetic acid (4.37g, 82% theory) as a pale yeflow sclid.

| Toa solution. of the carboxylic acid (4.26g, 19.6mM) in absolute EtOH (40ml) was added cone.
- H,80; (4mil) and the mixtare was heated at reflux for 5 h. The mixture was then diluted with

‘water and extracted with BtOAc a.f:fordmg ester 142 as an oil (4.75 g, 98.5 % theory) which
crysta]hzed on standmg



10

15

20

25

30

5 step 1 An ice-cooled slurry of Nall (2.2g,

54,.9mmol, 60%in mneral oil) in dry DVF (60nm) was
(?repared under an N2 at nosphere in a septumeq

PReR3PPet hyl mal onate (4.2nL, 27.5 mmol) ma%cﬂgg@ﬁ“mz“ﬁ
dropwi se by syringe over 10ny 1a0e stirri ng at 0 C was
conti nued for another 30 in. Trifluoronitrobenzene
sepl2dri ch, 3.01L, 26.2mml) was then then added

SRR UL Sl 130 Iyt
addedracsotugidn ofiotdssiom Zrpbuienida (1M ipf [T Wﬁmm 30 mhgirring at
P Elglasgjh ok ?5{ 14361 836 HEMVRS PRH (Wl a&ﬂ%@ed%éﬁﬁse JrNERSPhY mixture

e solvents evaporat ed to ord the crud

- \ms o beatodhiteaflonde 1Batier whigh Big reacherhwas chEglsiR B‘@fﬂrfaﬁﬁi&'ﬂ Bfyrture was

bﬁé'?.l R8be gg ﬁ‘E(?A@ﬂﬁ aﬁ\%@ﬂ@ﬂb 104 b @t@&f Silash \bﬁ%ﬁ@& edd e crude

onate a 5% t heory) el | ow oil .

A
pmd%mwe p@flﬁeqmsﬂaisle ehr@aat%mﬁ@eéﬂﬂé% gd |€5 % ﬁt%‘gc-’ﬂ% hegag-60%
t¥¥hdeid) Ahourkei3a 1. A% aséhrﬁub@oﬂ( (5N, 80m) was

heated under nitrogen at 120for 2.5 h and then
allowed to cool and stirred for 16 h Most of the
skghvent was renoved by evaporat| on andthen water was -

added to the resi due. whi ch cipitate. The
Toiagphojionaklads 61ame 10700 Bgheo %ﬁtogi Gop vat: o8 Szmontin
cﬁxahhecatseﬂgmnm krbi pdviden(o00rig, 16BN waisheaet (DT, avatthy mixnde was

<G e P W B RE Ry PELIb IR s g g Gygeed v

_ (IH’I_QD]E‘?/ )tbeaﬁﬁteacaka Iv\as ymhbdamtls BIOH] an@ foF of the solvart manthel removed by

SRR R b 08 R R G Bton
orgenicheltion] wat evaprfrtedkio e a%rude pfﬁdectmhakwaw mrifiad by Hesh

el Spth LSO AR S A BV Bl siasa 1
(Cropsst aﬂ)%ﬂlzeew)@mw@lamlm@@% WD 2004/ 085406 .
PCT/ EP2004/ 002736 -130- step 2 To a ice-cool ed

- solution of 3-chl orophenol (2.8m, 26.5mMM) in dry TEF

stee3nl) under N2 was added a solution of potassium

Tl soraPbh 9%14@9 6’(7%Mg' 21415&&'501) R d%ﬁMecﬁ (Zsﬂ%) whhll @ GLLBIYOme,

sol ution 142

t
B U 467 B G SID S AT TR R (U S vnder an
YRR af:ﬁk%ﬁhé?@ﬁi‘ ed had, addefds _lli{lﬁcnfs@ferﬂ a0 +6° ﬁferBh W."hb edixtidaevas dituted with
reacti on was ¢ ere
E;s@fxt:.quéwesaq%e%agﬁeﬁéléﬂeae%%saﬁé ViR YRS S RSO0, The
sgﬁv@ﬁ?vaﬁg a% Sndlihé fdepdddch purtied ¢ ﬂaﬂhlrdhfhmtogv@&y (}n silica gel
urifie on. sili %
o N e DO TR O AR oS Rinfndan ("o

'72%theory) as a yellow oil. 10 step 3 To a sol ution

143a i %45 Hﬁ?te%sﬁ%waﬁ ge%tlbgrtle %’n EtL r%;l np% V\%ﬂ@% 144a as an

aﬁiﬁﬂﬂﬂGS foiRiMpos BvieHNat365: a0@0edly’d ftalﬁihﬁdﬁiézFleQi Gr@ﬁ Nakl, 3.04; N, 7.67;

[ |
RGeS LB RS i HF Bk ath iy {@hofas flfed
p‘ynﬂztzmong 24ch anas amershavd fagot msEVEH]" a31: arpdtcalstd fPh‘él'iHnCleNzoz
sol vent was then renoved by 15 evaporation. The '
residue was diluted with Et OAc, washed with water and
dried (Na2SO4). - The - organi c. sol ution was evaporated
to give a crude product that was purified by flash
chromat ography on silica gel (8% Et OAc-25% met hyl ene .
chl ori de-67% hexane) to afford 143b
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“allowed to rmcYo room tenperd™ee and stir E£Ed

(776mg, 90% theory) as a violet colored oil. 20 step 4
To a solution of 143b (776ng, 2.41mmol) in dry MeCN
(18m.) was added CuCl2 (390ngy, 2.89mmol) followed by

WO oy | nitrite (0.35nL, 2.65mV). The ni xt BEBENDE4/002736

stirred under an argon atnosghBére for 2.5 hrs, and
was then stored at -6 Cfor 16h. The m xture was
diluted with EtOAc, vvashEmmnIially with dilute

aqueous HC \ e Ta N 4) . The
25 sol vent % ‘i;\t@\g/%)mgoﬁ di)ge?fa%{j%e%pe%{ £%1%%§9%20m

purl fied by flash chr ormtl\gg,g aphy on silica gel

(Et OAc: hexane 7:93) t4Q &43c (530ny, @ﬁ%theory)
as a colgrless ojl. Usin e dureln st%ps 5 and
6 of exa h&@aEnas prepared p e “NM4da as
an anor ph oam ns [VFHLF= 365 4 Y, g for
. C 55.91 %2 3. 0411 . 36 TeundSter3
C, 55.67; H, 3.06; N, 7.63. Using t he procedure in

_ S%%r(?o MBa:tteOH was prepared pyridazi nond4444b as an

5h:GaOMERIL [ MFH] += 379: anal; calc'd for NO,
CLl7HL1C12FN2C2: WD 2004/ 085406 PCT/ EP2004/ 002736 -13 ¥
'EXAMPLE 41

 6- [ 4 MIBMIBK ~q- phenoxy) - b&4 Negazi n-
-one - NeN 02Et d ) +—ReeEt ME ) - N ————
~step 2 st il 455P R=CHc ep 1 dfla: Step6

R—(]VEMNOZ I\/EI\/DMEM(]\IHO\N-NI/CII/I!
%5‘”& K= ! .OVe step 6 step 4 H4847a: R = C
14%‘ 147R!R‘QM9EN02 NO2 | \\ Ol |- NON step 7\
O' N~Cd OV G O 149 150 5 step | To a solution of
et hyl 4-chl ONOT\I— hydroxyphenyl acet ate (14580,12. 66 g,
59.0 mmol ), odi Lsopropyget hyl (12)3 ; _
mol ) and T 70 )a?‘mcm [ “ NH
7.4 m; 6419 ml gpW e/he reactio

overni ght. The jygaction was poured into H20 and 150
geétract ed with CH2Cl12. The 10 conbi ned organic
tracts were dried (Na2S®™4), filtered and evaporated

Tooa ysokitign of efhyh H«c(hlpgo-é h@droxyp@%yla.cg:@te p145a, 12.66 g, 59. 0 mmol), N,N-
diisopropylethylamine (12.3 ml; 70.8 mmol) and CHyCl, (170 ml) at 0 °C was added MEMCI (
7.4 ml; 64.% mmol) dropwise. The reaction mixture was allowed to warm to room temperature
and stlrred overnight. The xeactlon was poured into H,O and extracted with CHyCl,. The
combined orgamc extracts were dried (NaySO,), filtered and evaporated to yield of 145b (135 g,
76%). '

step 2 : _
A solution of 145b (10 00 g; 33, 0 mmol) and 3,6- dlchioropyndazme (10.33 g; 69.4 mmol) in o
DME (100 mL) was degassed and the flask alternately purged and refilled with Nj. NaH (3.3 g,
82.6 mmol; 60% in mineral oil) was added portionwise at 0 °C and the reaciion was allowed to
warm {0 room temperature and stirred for 1.5 h. The reaction was poured into aqueous 10%
NaHSQ, and extracted with EtOAc., The combined organic extracts were washed six times with
H,0O and brine, dred (Naz30,), fﬂtered and evaporated. The crude product was purified by flash

chromatography on silica gel'(hexane/EtOAc 85:15 to 75:25) to afford 146 (9.3 g, 68%).
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A solution of 145b (10.00 g; 33.0 mmol) and
3, 6-di chl oropyridazine (10.33 g; 69.4 mmol) in 15 DW
(100 nL.) was degassed and the flask alternately purged

woaread/e8sdisl | ed with N2. NaH (3.3 g, 82.6 nmol ;pdadep0em/002736

mneral oil) was added portioggse at 0 C and the
'reac_tion was allowed to warmto roomtenperature and
|3rred for 1.5 h. The reaction was poured into ’

SRR S48 At & "2ronh & U0 ANt P60 (1} P& feseed sod o

ﬂ@@l&ﬁﬁte@f birged hdi refilled NaBSO4)gen. fliDER(1Ed g rd.6 mmol) was added. The

R ST AR e LGl AR B enyib ] 207 to pH 2

Thb agzpud @haioh ovad t}ihés e;(tﬁac@d gath EB4L, A0 tROOAAIBE4BBacts washed with

s L e S AL L P

degassed and the flask alternately purged and _
SEegfil.l ed with nitrogen. LiOH (1.07 g; 44.6 nnrol) was
ed, The reddish-orange reaction m xture was

Tt 4 solusignfo§ 147 K. 3ngl 2Hemmale el MeOFL (80 mipiCKay adief NagMe (5.97 g;
15% ) KBS RALEANS 88LAId Aflul @5 3 BMiRE: £XTARIBELUNTR seaction

the conmbi ned extracts was
Wasmope@tfafﬁﬁ ke EHA Tavies addes a?aaam@meawa,sl x@asae&lmmo (3x) and

| 115% e, Qiridd (1|%§ %%4) %it&@d ﬂ%dT&n@enﬁﬁladJ tiHe r&nsafe p}écﬁlét {rds @n B Girifid by flash

cmmfwashh%ﬁhea @h@lﬂ%ﬂﬁ@ﬂ%%?@ﬂ@rﬁo ﬁ‘é é@éa Y{BBl Hep h%@f%%
3 h under a N2 atnosphere. The reaction mxture was
concentrated and CH2A 2 was added. - The nmi xture was
sf@shed with H20 (3x) and brine, dried (Na2SO4),

- £ gt efl mwt'fqorg«;gnhml)ezs 9 Fhef Qt)%tx@cpmmemm il @8s heated at

urified by flash., chro ra on silica
f)h Oeeigt-ORe 56598 Y4 "3“%%83 0 83{ {rrmeRrs 7ad ? apurgted NaHCO;  was
29899 Thd SmBimep WwasAertiantedl rathoBIOIAL] bw{shedl Gvith; bide, rﬂrmﬂ)avxgsog and

' McOH (80 nL - heated at 50
@%Wn%@me}gﬁ??%ﬁgégah V\as(cool' er }Ngsr og% =

20

tenperature and saturated NaHCO3 was added. The
g)gture was extracted with Et OAc, washed with brine,
Pi’ed (MS™) and concentrated to yield 148 (5.20 g,

| BOMpIutB0 o5 148060 Eo0.8 newiKr@h (853 £434 p@ntDang; DIFF &2 mL) was added

e 470108 AT B PR 0

avkiighte Ab¢ reaetion wlsro@led/\mm@étl@% Na31S(0) wos 2ddads Rheypgueous phase was

T
L0 SRS SO0 ey, MO DBIED IR, i, o
(NS Ogo filimeé dmbmga@raf@d ehoe caide BrogfagtavasapyBefl bw ﬂ%ﬁhmb@nawaphy on

cru

| sﬁlch%%(hé%&ﬁ@ﬁtOA(c@@%@%&O 40) td i@d @@b @dsevappy ated. The

.30

product was purifiéed by flash c rormt ography on
silica gel (hexane/EtOAc 90:10 to 60:40) to yield 149

| #7285 g, 96% . step 7 30 A mixture of HBr (1 nL) and

A of e Bl o0 (AP OEL Y e e 41 f g 14 & B mmon.

‘ﬁetr&@ﬁﬁxﬁﬁ&luﬁé mtas héatedaO3 BXE xoaeﬁza%bch&dleﬂo%md extiged with EtOAc.
d

r gani C) laj? |Vfa[3 d’ﬁg‘ 51618 ’ddIf gda\f;,ggq DY ﬁid)%ld(eagd w?gorated to
3@31:1 5 (%125 g, 93 %).
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WD 2004/ 085406 PCTI EP2004/ 002736 -133 EXAMPLE 42
N-{2-[ 2- Chl or 0- 5- (6- ox0- |, 6-di hydr o- pyri dazi n-3-yl neth
&Il- -Phenoxy] phenyl } - net hanesulfonam de (152% and
WR2BOBHEN| or 0- 5- ( 6- 0x0- 1, 6- di hydr o PCT/EP2004/002736
pyri dazi n-3-yl met hyl) - -133-
phenoxy] - phenyl } - acet am de(152b) 5 RR AtCLkMe ON N
~ ~crc OCL O step | rEXBMPLEAZE NO2 step 4 r_152a:
NR2£2-KHBepi6-oxast. 6dihydro-pygdgin-Rykmefisd)-phenarydphemyll NHAC
mécﬁé:fésmﬁnmhlkﬁ%%é Ne{@-[a Chldd: (s Bx 51 WieyaRe 13;%&&9{33 Ofmethyl)-
he nitro _group la was carried out ‘as scri bed
heﬁoﬁﬂ"éhﬁnsl}#et%ﬁﬂsébhs to afford 1516 Sul fonyl ati on
and acetylation of the aryl anmne to afford 151c and
151d o respectively was carried gut by treating 151b
W th t hanesul f onyl chorl de/ TEA of acetyl /TEA usi ng

st an @ solutio © ' H
o 27 oIIIdln dde ‘
) The tefra fo)

Ih and then cool ed to RT. The reactl on mxture 15 was
diluted with 10% HOJ and extracted with Et OAc. The
or ga% ftt;;agnawashmgshed with H20 anqsgarknem]g@lwg

(Na2 18588 evapor at &P #d_3Lf ﬁ@m
(0. O6%tee /‘islc-ﬁi‘-eNﬂﬁ m de 151d was dieme%{hy ated -

undersisp to afford 152b. WO
2004/ 085406 P@?E@Z@F%OOZ?% -134 EXAMPLE 43
3-[2-Chl or o-5-(6-0xo0-1, 6-di hydro

' Rqsﬂpcmcmadtha Bitry IMWIlﬁlmh’mcmyf)dr ot iz eraribst igl sfeen |of example 43 to

BB D Oy ORI Sy o 150

re@rectivelySuids: cama& omNpy tga[abtgg Blbsgd: mepﬂlaﬂc@j(ogylmhggﬂ@{ﬂ‘gﬁ. g acetyl/TEA
s}]ﬁsgaggg_&dpllgtm]gq O Nwe2 LIl | collidine 153d: R = SH
. step 8 _

“To a solution of 151¢ (0.115 g; 0.274 mmol) in collidine (2 mL) was added Lil (0.110 g; 0.822
mmol). The mixture was heated at 180° C for 1h and then cooled to RT. | The reaction mixture
was diluted with 10% HCI and exiracted with EtOAc, The organic extract was washed with H,O
and brine, dried (Na,80,), filtered and evaporated to afford 152a (0.062g, 56 %).

- The acetamide 151d was demethylated under similar conditions to afford 1.52b.
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stefp

-step 4 153e: R = SMe step 5 r 153f; R = S02Me 020 O |
\' "N d O CN5 155 step 1 To a solution of
4- br ono- 2-fl uorophenol ( 5.73 m; 52.4 mmol ) in DW
WOHBHORH) was added DABCO ( 11.75 g; 104.7 rRESVEP280A02736
N, N- di et hyl t hi ocar banoyl chld%ide ( 9.71 g; 78.5
mmol ). The reaction mxture was heated at 75 C for 1
h. The reaction was coolEEAMELEHEZANd H20 was 10 added.
TheR SUSRERI5-BRo-VEtikydkd-Ff:Rd-AR d i}
HE% dri edqand usedjfs BdnSthitdl eqriﬁl&gﬁgﬁﬁg}é%@%tﬁ?gaﬁﬂo Onyl
153b di ssol ved in sul fol ane vvas heat ed at 220 C for
h under an NAG The sol vent was renoved
undeR hi gh vacu oduct wa cp@hlafl ed by

fla P chr QuesQer dllca ge %yleld 153c

(4. j, 34% for steps 1 & 2)- ‘étep | N

153 4.88 g7 17. 5%) T NECH (5 ), dde |
NaOHf01.40 g, 35.1 inl1l4 m, o . e " “OMe

reacBr on mi xture waepléeated to refl wg under N2

at nosphere for 5 h. 20 The reaction vva§5400£9I dto RT
steBR emuR =106 NaHSO4 was addé.” Thesarillequs [sol ution
ste 153e Redd@B)NMeEt OAc and the conbi ned organic
SR ssaREeC@abes Wi th H20 and br iliecoltidine
Ste Y3q: hilggered and evaporated to ydted & 15Bd (3. 34
ste 53:Y¥0- 2004/ 085406 PCT/ EP2004/. 002736 13p- step 4

] kasti osopke 153d (0.90 g; 4.3 (1 50

g;-10.9 mmol ), in NAP (10 nlL) was o-:o : : m
- 8.7 mmol ). The reaction was heat ed a ' I
bath for 1 h and.then allowed to cob 0. BN A Y

saturated sol uti on of NaHCO3 -was added an%I the m xture

was extracted 5 with Et OAc, washed wi tfN sat ur at ed

NaHCO8 and brine, dried (Na2SO4) and concentifated to
sttt el d  153e (0.95 g, 99% . The thionmethyl ether was

To @Xblghicest 4190kb-MRRfdpRSRP YD inssd b o1 352 bt Eﬁﬁo as added
bronmd radical w

S bt tut f t
DABPRIIE 1047 mineD snd St amsathiyperbimaia ahlasi T 1o OB 5 mmomob)

‘ Theh@acdbiﬁgiuggemﬁlhed@édcazﬂs C@)fé’r BB 'ﬂﬁ&@ag:%&g graé Eﬁoﬁﬁ%ﬁ %?.5‘ £4a H,0 was
o I raon R EGCRT nsol e G . ol ot B o

with lithiumchloride and coI l'idine as describe in
Steps% ep 2 of exanple 30. A'simlar series of reactions
art from 2-fluorophenol was used to prepare
A s@uifos-of A5 diss8kvé@in shfolane was heated at 220 °C for 14 h under an N, atmosphere.

Theggé&%gfgq?}gegﬂ%%f %&”%&%ﬁ PRIEY i WP Yloa982h 309884 by flash

chragpatngraphie nu slicags] toiyied 153¢-(£.0 gﬂd@fcbbnﬂws]l-&ﬁa pyridazin-3
--one (157a); 6-[3-(3-Brono-
benzenesul finyl)-4-chl oro-benzyl ] -2H pyri dazi n-3-one’
step(3157b) ; 6- [ 3- ( 3- Br ono- benzenesul fonyl ) -

To a solution of 153¢ (4.88 g; 17.5 mmol) in MeQOH (50 ml.), was added NaOH {140 g, 351
mmol in 14 mL of H,0). The reaction mixture was heated to reflux under N, atreosphere for 5 h.
The reaction was cooled to RT and aqueons 10% NaFSO, was added. The aqueous solution was
extracted with EtOAc and the combined orgamc extracts were Washed with HZO and brine, dried
(N 22804), ﬁltered and evaporated to yield 153d (334 g, 92%)

.
[
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20 4-chl oro-benzyl]-2H pyridazin-3-one (157c) Br SH F
Me step | Br S\ M Z RI1 / [/ +ON- 1| [/ step 2 ~Y
156a: R = N2 156b: R = N-12 (0) step 3 I 156¢c: R =

WeR04[8854861 \ | \ O N,N O 157a: n = 0 157b: RCEER2004/002736

157c:n=2 step 1 25 To a suspeb¥-on of
in-fluoro-p-nitrotoluene (4.1 g,. 26.4 mvol) and K2C03
¢#n4g, 79.5 mol) in dry DMF (75 nL) under a nitrogen

~ ghDSRIAGE &f L] (@@6%0' 4p- %@i_}ﬁ%*&@mﬂ efg! 1d§nﬂu01)2€>a foep P (10 L) was |

In_Sin ion suspensi on _was heat ed

a@eﬂ@@lﬂ 541@19%:7%?1014 '?hetlw@ﬁmawmfad piPScEan ap gil bagiyfor 1 h and then

ANSveAitX EdHl ® B dahedted ddidtRA SENKBOOLGR 284ddi 68 tShixtuleBas exiracted
ncentrated and

flltrated was urified V\D2004/085406
FiSpho 087 50 78 6o N B Wi AP AR Cpientzated t yield
;53@(99526397 ethyl acetate/ hexanes 10%to 50% to
yield 1 6.8 g, 79% an orange oil. step 2 5 A
round bottom flask was charged with 156a (6.8 g, 20.97

- EPibjoni] SRChds %%@d%%egﬁ)gaspogt%nﬁlgfﬁmsﬁf w?'ﬂil BICPBA (procedure).
SUs ed-l.n 1 n r.e at .
- Sty e SO EAR ol St WL e BRI b EB e R hgmediated

REplacethehttby Z;nECNDass @dgcrﬂ:eﬂ ecktdpds @Ex8myle i MRsplAchimEr.of The bromide
e 0 ~and. the...,. .

i a0 e Ry e B Bl Pl Yoo g htoice and

wdhdmametcnbmﬁ@pz(de@ﬂmlfﬂo brine (50 nL), and dried

(MgS™). The solvents were 10 evaporated in vacao to

afford 156b (5.6 g, 90% as an orange oil and that

Astitagieriseofireachgns staghfrive 2-{porophanckwdsawed te preparg 644-dhlgro-3-(2-
Cud 2 (1.65 g,

ﬁ%*ﬁ%sa%@ﬂs%‘lﬁgﬁ?ﬂ ? Zﬁﬁﬁ’*‘?%éﬁe%“‘%ﬂd 15 MeON (25 ni)

was added. The suspension was heated to 65C. To the

suspensi on was added t- buyianpijuiste (1. 82 raL 15.3

and the solution was_ stirred for 5 in an

- &t} @?r&ﬁm&wfﬂﬁt@ﬂ% 4-chlprerbengyll-2HrpyEifazin- %o%@ﬁp@,lé\;[:«sn@)lammo-

VaserR NS 1)H-SHIWD- BEn 9N DH-FRidasin-3102€ (158K iR B@ﬁno-benzenesulfonyl)
stlrredf? anot her. 75 m before cooling in an ice
frablpro-beRe LR BHOH e (H%as dil uted with 5% HCl

(10mM) and stirred for a few m nutes before extracting

with ethyl acetate (3x50nL). The 20 conbi ned organi

exBrag com¥.yed mguentiahly wash

(100 nd brine rrL) aas_gu'..ed (MyS he

crude pur i iquI 4+ 'ash chr omat ogr aphy oW=Si IR”C
2 .

gel
156a: R = NO
step2 [ 2
o 156b: R = NH,
step3 L 156c: R =1
O D”Yl

~157a:n=0

157b:n=1

157c:n=2

| step 1

. To a suspension of m-flucro-p-nitrotoluene (4.1 g,. 26.4 mmol) and K,CO, (11 g, 795 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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(hexanes) to afford Preparation of

6-f 3- (3- Brono- benzenesul ft nyl ) - 4-chl or o- ben

zvl | -ngyrl dazi n-3-one 25 A solution of 157a (55 ng,
MCPBA (32 ng, 0. |8nmol.) and dr yPCT/EP2004/662736

di chl oronethane was stirred usder nitrogen for 24 h

at RT. The reaction was diluted wth Et OAc and washed

sefask bzombiographyt dn sdlach gelatibl asaigte/hexdnes10% tdt %) 10/ REQ6a (6.8 g,
water (10mL), brine (10nL), and dried

eg’%@fm]og n%%’%us I\/gSO4 The crude material was purified

by prep TLC (Si2, ethyl acetate) to yield 157b

é%%ﬂg 57% . 30 Preparation of

3- Brono- benzenesul f onyl ) - 4- chl or o- benzyl | - 2H p
4apind baitan Hagk W57 eharged wig 1562 68 012095 mo@B@dﬁgCIzaHi@ 518 93 g, 83.9

) ThidRBAe Gv@ésu BEbnaly lﬁﬁm kdo :gig)%ﬁﬁ E@ﬂugérﬁﬂ Hﬁ‘ Ok 1haney,

was ‘stirred under nltro
pusprasip wasplowed 10&10@140\& tgpd @ecaﬂcwmézuﬁacéq@éﬂi 8 with 2 M NaOH. To this

HECHIBAL iRl hokra (D0 B M AL HixdRd m&&&%xfohgmﬂﬁﬂma@h& filtrate
(ag, 10 niL), vvater 1om_) brine 35 (10nl), and dried

Berereshedydh e ( RS0 Py sl (MagS Ol SThs sl rtspiere
Wp&ﬁt@@mﬂa&w&@k@&d 1568 b %@9%5 Al28lordne ¥l £lddthakBddd *iBbut any
@}A . .\WWD 2004/ 085406 PCT/ EP2004/ 002736 -137

#Eo1| EV Reverse Transcri ptase Assay: | nhi bitor

1 C50 determ nati on H V-1 RT assay was carried out in
_ %?Pr MIlipore MultiScreen MADVNOB50 pl ates using 5

fi ed reconbi nant enzyne and a poly(rA)/oligo(dT)16
Adryloadeboptoin sk was chadped @itk CadluTe56{ 15Dmnlol), Fligedsigayitrogen and

SRR A gt TR0 sylbtaich S epiea 20 s, 1 e susbelifn res acded

poylyitite A). Sipmé Hrfeaiobang the 2olBtiqy/ wis sthkadcfor § chiod 6 seinﬁbr_aof the 156b

OB BB BERORT R8Pt Bef i P g s sttt

dnptharltfim geﬁﬁremmlmg-nl aRife émﬁh Hhetreactipmmixyae wendited3Fich $% HCL
é@mﬂ] d gﬁl@&i’foﬁ’ﬁe@ QE %th;a gév%thagﬁyl ta&e%e @%&&?Lo)l The

ice co 209 CA an to p I ptttat e at
@objred orgTiie epiaets wote @@gxed,weqr@nwv aghed @Vlﬂbyvaaep 610pimafg) and brine

A5R84SO i e o

erangs) trad%rdwer e dried and radi oacti vi ty counted in a
Packard TopCounter after the addition of 25 |
SCI nt| I I atlron fl ui dper wel | | IC50 5 Wt:l:re cal cul ated

@atof 2672 5|§m TSR S VITPR gamglo' i) it @FY il Bmothane
0. 0093 01115 1-134

P 36 0. O 410

o ko3 iSreds B bt G5 Boapvagon Yok BROAe i o
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-benzenesulonyl}-4-chloro-benzvl

A solution of 157a (55 mg, 0.135 ‘mmol), MCPBA (64 mg, 0.37mmol) and dry dichloromethane
was stirred undér nitrogen for 24 b at RT. The reaction was diluted with EtOAc and washed
sequentially with saturated sodinm bisulfite, 1M NaOH (aq, 10 mL), water (10mL), brine
(IOmL), and dried over anhydrous MgSO.. The crude matenal was punﬂed by prep TLC (Si0,,
ethyl acetatc) to ylcld 15'7 c (34 mg, 64%). :



[-109 0.0216 1-123 0.0231 1-100 0.02415 1-77
0.02425 1-76 0.059 1-224 0.018 1-237 0.0128 15
EXAMPLE 46 PHARVACEUTI CAL COVPCSI TI ONS  Conposi ti on

WO 3404/88dP6 Admi ni strati en Ingredient % wtJw. PCI/EDS04/002736

10

15

20

i ngredient 20.0% Lactose 79.-3% -Magnesi um stear ate
0.5% 20 The ingredients are m xed and di spensed into
capsul es cont ai ni ng about Examnﬁéﬁch one capsule

\FA>DC$|/ EPSBBZ%EE‘%%S%%%%%&%S, ; Junt IrCS?Y)Q %,9%{18185406

Adm ni stration Ingredient %w./w. Active
HAG &1 sevty w20 cogied dv iprRée el limmes mlhlSOre@%fIADVNOB 50 plates using

RS PSS T Rl o et
gloriihe aaly m&ltgmﬁmraﬁ@mMEde@CIaSQmMHﬁﬂ E3 mﬂﬁ E@é"A 6 mM MgCly, 5

TR0 S0 A 0 S5,

' ﬁﬁgﬂlﬁt{tﬂﬂ:)ltomdlhcmtlom R4 fiul bc&k&tﬁaﬁbﬂ &t10PEDRISMe R eactions were initiated

Slt | Adm ni stral n i_ent
%) @éﬁ‘g%\ﬂ 1 a{TOmg afterri.xlljcrlrla ? on aaCI Q?cg 3@ 190 etgear s oppeg Ejy the
s‘dﬂitﬂﬁ bﬂﬁ) 16k @ld M%’]I’(SA arillaRelto Qretipitgre aHOGriw SGJﬁimHleﬂ’prempltates

. 0.05 g. . Ganul ated . sugar 25.5 g Saorbitol, (70%
WeIE 8‘?11361]%51 bﬁ_gppéjgnggvacuum to the plate and sequentially washing with 3 x 200 plof

- 10% TCA and 2 x 200l 70% ethanol. Finally, the plates were dried and radioactivity counted in
- a Paékard TopCounter after the addition of 25 pl scintillation fluid per well. ICsy; were
calcnlated by plotting % inhibition versus log;g inhibitor concentrations.

Table 3
Compound # RT inhibition
' ICso (UMD
1136 0.008
1-103 0.00935
1-108 0.01115
1-134 0.0125
1142 0.015
198 0.0194
102 0.02063
1-109 0.0216
1123 _ 0.0231
I-100 0.02415
1-77 : 0.02425
" I-76 0.059
, 1224 0.018
1-237 0.0128
EXAMPLE 46

PHARMACBUI‘ICAL COIVIPOSITION S

Composition for Oral Administration

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

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

capsule Would appro:nmate a total dally dosage.
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15

Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 ni

Colorings 0.5 ng Distilled water g.s. to 100 m The

ingredients are m xed to forma suspension for oral
WQaWHise0¢ at i on. 10 Parenteral Formul ati on ( 1PCTEP2004/002736

Ingredient %w./w. Activeilgggredient - 0.25 g

Sodium Chl oride gs to nake isotonic Water for _

injection to 100 nl The active ingredient is dissolved

in a portion of t water fo Riection. A sufficient
quantity of sodi ??P@?ﬁ%%%f A?%iﬂ%%d ith
stirrin *““.'&'r\cthc "G!uticr‘.i“L .. -

is rmdeglnlgﬁedmtfn wel nhf M-t

wat er foﬂcp}’ﬁ’éé’ie%ﬁ‘{ filtered t%‘?%’@gh a 0.2 mcron
menbrane qu?S&m ??da ackaged unB€f sterile conditions.

Supposi t I ngr edfEM %wt./wt. Active
i ngredie e %, olr%gg yl ene gi%; 1000 74.5%

Pol yet hy % 524, 59% WY2004/ 085406

PCT/ EP2004/ 002736 -139 The ingredients are nelted

Tﬁeﬁnmdikﬁﬁs mcbmﬁmeédmbgrmﬂmmmmmntandl ponatiedol n’.hmformuiation

i R R B e b e o OB g wie
apﬁpgnmtﬁ&b]ﬁtmﬂ'ahsen 60 2 M neral oil 5 Petrolatum10

C)

Met-hyl paraben'. ! 05 BHA
(butyl at ed hydroxgbéﬁ?sétﬁlg?y%r.agﬁﬁrﬁ%'&at% .s. 100 5 Al
neat eq ALY o h o O et
quantity “%dt about 60C | il & hen added W th
Vi gor.ous to emul sify t g i ngredi ents, and
~water th b about 100 I\Iasal Spr ay
For mul at i-p¥ yl paraben
Topyl paraben . 0 05 g

Granulated sugar 255g

Sorbitol (70% solution) 12.85¢g

Veegum K (V: anderbﬂt Co.) 10g

Flavoring © 0.035 ml

Colorings 0.5 mg

Distilted water g.8. to 100 m!

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

'Parenteral Formulation (TV)
Ingredient % wt.[wt.
Active ingredient 025¢
Sodium Chloride gs to make isotonic
Water for injection to 100 ml

~ The active ingredient is dissolved in a portion of the water for injection. A sufficient quantity of

sodium chloride is then added with stirring to make the solution isotonic. The solution is made

-up to weight with the remainder of the water for injection, filtered through a 0.2 micron

- membrane filter and packaged under sterile conditions.

- - Suppository Formulation

Ingredient

% wt./wt.
Active ingredient 1.0%
Palyethylene glycol 1000 - T4.5%

24.5%

Polyethylene glycol 4000



10 Several aqueous suspensions containing from about
0. 025-0.5 percent active conpound are prepared as
nasal spray formul ations. The fornul ati ons optionally

wE hassaod nacti ve ingredients such as, for exanpERp04/002736

10

15

20

25

30

m crocrystal line cellul ose, sadpum

car boxynet hyl cel | ul ose, dextrose, and the I|ike.

Tt aehbhl ire maraddetog@er kel miteeeh 4 Qeantljatls bndopdurellisto nabal

spray fornu ons may be delivered via a nasal spray
H%ﬁ Eﬁ%ally del i veri ng about 50-100

.nrcrollters of 15 f or nulTabicelrFopeulatiomt uati on. A typica

dosi ng schedule is 2-4 sprays every 4-12 hours. The
features Oppedieged | N the Toregol escription, or
the fol OYMWWﬁw ng drawi ngs,
expressed &ﬁng@eir specific fornspor in ternms of a
means for peLhepm ng the discloseg 20 function, or a
met hod or gieress for attaining the disclosed result
as approprpabRomiay, separately, @y in any conbrnatron
of such fquyﬂ abxe utilized forpungalizing the '

i nvent i on pipylghrdednse forns thereobs The foregoing
i'nvention Emcmﬁﬁteddﬁﬁmymedre) n gote detail by way of

Ji 1 Tustrativwateand exanple, 25 forgpudposes of clarity
~and understanding. It will be obvious to one of skil

ﬁﬂ H}\g o tdﬁtngh?xﬁe %g{ég,gage cgjglg%ng?% Hegt@ﬂ %%gut%l‘éyc Qfﬁh stirring. A

' Bﬁfﬂcﬁeﬁ qmnty df twates attabottté%mm drshdisd wﬂhaagorcwe stigiag & emulsify the

des Wam Q&ﬁﬁgggi%gmﬁﬁ Jlustretlve and not

1 ive. e SCO. eI nvention shoul d,
therefore, be determned not with reference to the

above description, bupmﬁpgﬁhggﬁﬂﬁﬁﬁ@ﬁ be det erm ned

wWth reference to the oW N ed claips, 30

§P‘@Fﬁé aGNEPUS SPIPEDSIARS FOWB% figp ae%rﬁ 552?%5 ﬁ@%fcr% AT RTRIREq e
gﬁ:@@as%ﬁﬁl Syl fot@datio) Méﬁnﬁ%&ﬁ&pﬁ&ﬁd@%ﬁﬁﬂﬁﬂe@v}ﬁm&eﬂm

élilCﬁlég frprrei%q%it) grgrtagrﬁpxg Qﬁ?%??ﬂglglﬁé ?@uég% and tgulge é'dg)ﬂisose and

 BRAIRE CRERodIbrc R mag b hddet yo 4dst @] Theungd spsy fcomtlh@ns may be

ga n%r:e )é({{aleag]larsag §prﬂ{m$t?% P%%d@adeg{? %fng Ialt)d 56 %f)@ﬂcrohters of
@rﬁﬂﬁhﬁ@h peVhdBAtionnA typlehl ddSingischeduld is 24 spoayp @m‘m 4- 12 hours.
according to formulal 4 R7T X Ra R REN~-Om Rx H

wherein; X is selected fromthe group consisting of
R50 R5S(0O " RSCHz, R5CH20, RSCHZS(O),,, RSOCHzZ,

AT 0 L5 e SR 8 5 s
%empre@@ﬂmahdwﬂpecr@ fogmer in ey of a raspngfog P q;gqrqgﬂe disclosed

l f
St pA

lnelatatplin or iapnnentbipatipn ghues T aiaq:eg,| beyilizel Ay realizimng '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: understandmg Tt 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. -



. am noacyl, nitro and cyano; or, (ii) taken together
are -CH=CH CH=C$-, or (iii) taken together along with
the carbons to which they are attached forma five- or
wi0s4/09380Eber ed heteroaromati ¢ or heterocycl i c gange0bddv27se
a one or two heteroatons indepgndently selected from
t he group consisting of O, S and NH, R3 is sel ected

}fﬂ &{t@n‘ t&Ht Qﬂ»ﬂhcé?tﬂﬁ§ hﬁiﬂdﬁﬂcaﬁfm fd;jtéli ByER ap;ﬁ]:at@n&ké@draby incorporated

hal oal Kyl cl oal k Cl.6.a
hyapferapmfh%nhw o e R Rt ach P e,
YA prdBafieR Gite so Mdividvallpdfdortano; R is
: selec ed fromthe group consisting of hydrogen, Cl.6
-~ al kylss Cl1.6 hal oal kyl, C3.a cycloal kyl,. Cl_6 al koxy,
Cl4 6 al kyl thio, Cl.6 hal oal koxy, C1.6 haloallylthio,
hal ogen, »am no, al kyl am no, dial kyl am no, am noacyl,
nitro.and cyano; R5 is selected fromthe group °
consisting of alkyl, haloal kyl, cycloallcyl, phenyl
napht hyl , pyridjnyL, pyri di ne N oxide, pyridlne
N- oxi de, indol e, inddle N-oxide, quinoline, quinoline
N-oxi de, pyrimidinyl, pyrazinyl. and pyrrolyl; wherein,
said al kyl "and said chloalkyl are optionally _
substituted wth one or two substituents
i ndependent |y sel ected fromthe group consisting of
al kyl, hydroxy, al koxy, thiol, alkylthio,.halogen,
am no, "al kyl am no, di al kyl am no, am noal kyl R
al kyl am noal kyl , and di al kyl am no; and;, nonr Ila= OMNN
~141a sai d phenyl; said naphthyl, said pyridinyl, said
pyri di ne N-oxide, said i-ndole, said indole - N oxide,
sai d quinoline, said quinoline N-oxide, said ' -
pyrimdinyl, said pyrazinyl and said pyrrolyl groups -
are optlonally substituted with one to three
substituents independently selected fromthe group
consi sting of  Cl4 alkyl, Cl.6 alkenyl, O-6
hal oal kyl , C34 cycloalkyl, Cl.6 alkoxy, Cl.6
al kylthio, Cl-6 alkylsulfinyl, Cl16 sulfonyl, Cl1.6
hal oal koxy, Ci4 hal oal kyl t hi o, hydroxy, halogen
amino, C,_6 al kylamno, Cl4 dialkyl anino, ami noacyl,
acyl, Cl. 6al koxycarbonyl, carbanmoyl, d-6N . -
al kyl carbamoyl, C,.6 N, N-di al kyl carbanoyl, nitro and
cyano; R6 is hydrogen, Cl.6 alkyl, or acyl; R7 and Re
(i) taken independently . are selected fromthe group
consi sting of hydrogen, anmino, C _6 ° alkylan1no
'Cl. 6 dial kyl amino, amno-Cl -3.alkyl, C-3
al kyllam no-C, _3 al-kyl’, C,,3 dlalkyLanlno- J C, _3 al kyl
or Cl.6 al kyl optlonally substituted with one or two
substituents independently sel ected fromthe group
consi sting of hydroxy, al koxy, thiol, alkylthio, Cl4:
al kyl sulfinyl, Cs sulfonyl, and hal ogen, '
N- nor pholinyl; or, (ii) R7 and. R$ taken together are
-(CH2),-; nis an integer fromO to 2; and, hydrates,
~solvates, clathrates and acid addition salts thereof,
with the proviso that the conpound is not
. 3-(3-net hoxy benzyl)-1, 6-di hydro-6-pyrida7i none.




| EEE E- MM WO 2004/ 085406 - 142- PCT/ EP2004/002736 5 10
15 2. A conpound according to claim1l. wherein RSis
sel ected fromthe group coisl sting of alkyl,
hal oal kyl, cycloal kyl, phenyl, naphthyl, pyrizinyl,
pyri mdinyl, pyrazinyl and pyrrolyl; and, said alkyl
and said cycloal kyl are optionally substituted with
one or two substituents independently sel ected from

t he group consisting of alk hydroxy, al | coxy,
thiol, 20 alkylthio, halog mo, al kyl am no,
dialkylanino am noal kyl , alkylaninoalkyl, and

1. Aleaboyh P Rging ASmeA d phenyl, said naphthyl, said
pyrazinyl, sard pyrlnldlnyl sai d pyrazi nyl and said
pyrrolyl groups are optlunally glubstituted with one to
three substituents | ected fromthe

hal oal kyl, C3-s 25
cycl oal kyl, Cl1.6 al kpdy & allthlﬁ) Cl.6 .

al kyl sul finyl, C-6 squgnyB Hﬁ4 Ghal oal koxy, Cl-6

hal oal kyl t hi o, hal ogen, Ral kyl a# no, di al kyl anuno,

wgtdgacyl, cyano, and acyl 3. A conpound according to

cla;n12 mhereln 30 XI is ORS or SRS; R3 is hydrogen

or Xt I aelpcted from the srowp eapistibe of BIQ, RSO RIqH,CRITH,O/R°07,10),,

hyﬁkﬁgﬁﬂfsmmgﬂ}hmfﬁﬁﬁﬂo and nmethyl, RS is optionally

ggted phenyl ; and, Rl and Rs are selected from
Pconsi sting of hydrogen, am no, -

aI ky[lhc‘aclni):,dqﬁsﬁdeﬁﬂl Selddtea rbhmd Br
Kyl dlalkylan1noG%F%9&1khﬁﬁ§hd

al kyl a
&Y e e o ¥ aoofih B AR wANOHG o lkyltiny, . sulfonyl,
al koxy, Cw Ml@ﬂkoml %é Ihtloa oy thio| lellapEE Amirth, alky1SOHB QM lamino,

accor digpghoh, erein R is met hyl, ethyl,
trif]uorone 81!1(;’:‘ ﬁaﬁgge’n WO 2004/ 085406

PCT/@’?@SMPERB‘EV@B‘? -CHe8-Gi=C&-conpound accor di ng to
cl ai @iy4areh &fg&h& aBﬁg Ivﬁth HE'EB%&Q %%ﬂ:% ﬁfgy %E %E%hcd form a ﬁve— or six-

conpound rd|n ['ar m
- di 8§ ?‘F ‘Eaafﬁfﬁféwr heterepygtic xmgoroﬁmm q: mdmiemaﬁogps

| to c| aindepbnddngy sileteRFronthedPupdhaudlink b¥ét§%dﬁkﬁ$ny| 8.
9 JoI¥ ac&ordln to cl? m 4 wherein
S S ot 7 i gt of higiagon, v sl Grechaloe i G aycloaliy
t 0 QI-BPIWMHW Elwuﬁﬁhlb&aﬁg&; mam&yl%ﬁh@%aﬁ@ﬁﬂﬂﬂo, aminoacyl, nitro

10. mﬁé%mmound according to claim2 wherein: X
S or -SSR R1 and R2 are independently selected from

Hhds Fistep fownihs goimenstingythydmeen, OC alfylatiHhloalifisC.Gleyoaliy,
glalkgaé Ehhk/dx %ﬂg{ygmﬁ; 2 u#l?ehkox? C lélhalgflfl%&io Ejlogen amino, alkylamino,
. Xmﬁq lamino, arfinoacyl, nitro and cyano;

R’ is selected from the group consisting of alkyl, haloalkyl, cycloalky!, phenyl, naphthyl,
pyridinyl, pyridine N-oxide, pyridine N-oxide, indole, indole N-oxide, qeiholine, quinoline
N-oxide, pyrimidinyl, pyrazinyl and pyrrolyl; wherein,

said alkyl and said cycloalky] are ophonally substituted with one or two substituents
independently selected from the group consisting of alkyl, hydroxy, alkoxy, thiol,

alkylthio, halogen, amino, alkylamlno, dialkylamino, aminoalkyl, alkylaminoalkyl,
and dialkylamino; and,




sul fonyl, Cl1.6 hal oal koxy, Cl-6 hal oal kyl thio,
hal ogen, am no, al kyl am no, di al kyl am no, am noacyl,
nitro and cyano; and R3 id4hydrogen or fluorine. 20
11. A conmpound according to claim210 wherein: X is
ORS; RL is nethyl, ethyl, trifluoronethyl or hal ogen;
R2 and Rd are hydrogen, fluoro, chloro, nethyl or
ethyl; R3 is hydrogen or fluoro; 25 R7 is hydrogen
met hyI Sulid said 88y ?yn%gj &
consi st i Eﬁlﬂk@f r%ﬂenjﬁdl& no k’%?&ggmld ﬁé?‘ﬁmﬁb (ﬁ“ﬁ’ée said indole
di al kyl am'i189e 5% 94‘6“‘@]!6 3eid gRiggline G@I@Baﬂaﬁlpanmrdmyl;sal&pwazmyl and
al kyl, Qsaﬁpﬁttﬂ&l@du@{%@p&bmﬁ; s%sﬁ% ted @Gnﬁ%ﬂﬁfeﬁshg Luents

opt i onal 1.y, suhst.it L t hydr oxy, koxy,
al kyl t hi o‘xd é‘?ﬁ’é‘@ﬁ” fipen thenreRoBivias sEGerByinG dadkenyl, Cy

cl ai m 11 halalkdj Q. Rﬁloasqmpams},tc uﬂc%@ ke Mkyxsui'f?m £, sulfonyl,

conpound ac erein RS 1S
nmonosubs t('laf b %agé )ﬁﬂ ? hﬁ/o}?a?%ﬂ‘ﬁ{t%lﬁé‘ygg% S¢lpgegping, §m alkylamino, C,.¢
sel ect ed dfailwmrheangmmﬁ ens|. @lhoﬂg:a&ﬁnym&b&&ﬁ@a GYRNoO,

0 2 Ktbotoblay B oyl SR el

hg% ('J%?YE@W‘ SS‘RIKOYW onpound according to cI a| m 13
o e AEES i BA B APA B hpai, .

h al o {: t hyl ,
%8'2% WDQT%{% #llad, mel Cis dlalkylalmno-
PCT I GP2Rd 41 0fo%11s'3’50]3t10ﬂ€611§l seHdiG el titl Bhe ér*iw@ﬁibﬁﬁﬁeﬁ Jd%}?éﬁh tly

na.
L R B L EHER L i .

c on §P‘§anln§1délﬁ Ozﬁy!om*l@gephohnm;dnxh) Rhad @F bikdn togelifer ard-(CH,),-;
Q@ﬁ@@gﬁ%,gﬁﬁ@ggln gto claiml._ lwherein BY is

- di substit uted phenyl 5 16. A compound accordi ng
fa’delteaa Sivales, qlpibratsh ndR@idiadditionPsalis mmmmith thetpesvigh@aythe

ar e selected from

R e R Rk p Bl RS B lione. al iyl
Cl. 6 ‘al kenyl, C3_8 cycloal kyl, CI- 6 haloalkyl Cl.6
-al koxy, Cl.6 alkylthio and CI-6 hal oal koxy. 10 17. A
compound according to claim 16 wherein RL is sel ected
‘fromthe group consisting of halogen, nethyl, ethyl,
R3 and R7 are hydrogen, R5 is a 2,5-disubstituted
phenyl and the substituent is selected fromthe group
consi sting of hal ogen, cyano, Cl-6 al kyl and Cl.6
hal oal kyl and R8 is selected fromthe group consisting
of hydrogen, nethyl and ethyl. 15 18. A conpound
according to claimit wherein RS is 3,5-disubstituted
phenyl. 19. A conpound according to claim 18 wherein
RS is a 3,5-disubstituted phenyl and the substituents
are independently, selected fromthe group consisting
of hal ogen, cyano, Cl4 20 alkyl, Cl.6 al kenyl, C3.8
cycl oal kyl, C1-6 hal oal kyl, Cl -6 al koxy, Cl-6
al'kylthio and C1-6




hal oal koxy. 20. A conpound according to claim 19
wherein RL is selected fromthe group consisting of
hal ogen, nethyl, ethyl, BY and R7 are hydrogen, RS is

Wa084/685déssubst i t ut ed phenyl and the 25 Sws“ﬁ@ﬁﬂgﬁdgimozme

sel ected fromthe group consi-gigpng of hal ogen, ,
ClL.6 alkyl and Cl-6 hal oal kyl and BY is selected from
the group consisting of hydrogen, nethyl and ethyl.
21 A compound according to claim?20 with fornmula |a

“wherein: F 98 RI OR T'" R NNO-~a) CNH230RL
‘18 selected fromthe group consisting of fluoro,

chloro, bronmo and nethyl; BY is selected fromthe
group consisting of hydrogen, nethyl and ethyl; RO is
selected fromthe group consisting of C1_6 alkyl, C3.8
cycl oal kyl, CI-6 hal oal kyl, hal ogen and cyano. 35 22.
A conpound according to claim 11l wherein RS is

2,4-di substitated phenyl. WO 2004/ 085406

PCT/ EP2004/ 002736 -145 23. A conmpound according to

.claim22 wherein R5 is a 2,4-disubstituted phenyl and

"~ the substituents are i ndependently sel ected fromthe
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e LR gt W S g BUASG aieg

cal koxyaﬂmlmm@ﬂa Oand C-6 hal oal koxy 27. A

group consisting of hal ogen, cyano, Cl-6 alkyl, Cl1.6

‘al kenyl, C3.8 cycloallyl, Cl..5 haloalkyl, Cl-6

al koxy, Cl1_6 allylthio and Cl-6 5 hal oal koxy. 24. A
compound according to claim23 wherein Rl i.s sel ected
fromthe group consisting of halogen, nethyl, ethyl,

- R3 and R7 are hydrogen, R5 is a 2, 4- disubstituted '

phenyl- and the  substituent is sel ected fromthe group,

2cohsnmpmlmgacﬁordi@m@hﬁn1%ham Cl-6 alkyl and Cl-6 10

h 53I nd R8:is. selecte m the grou
cgiﬁsn i l%'gén%d B2 1 grg s sﬁﬁ% Pﬁa\m&'ﬁ“&l"é?% FYCIOEEQI PJAPIM naphthyl,
corrpwndingicmwﬁmiﬁmﬂ pﬁaﬁmam liyl-rdlyha{ng,l n R5 is :

2, 6- ccordln‘ to -
“clai Sr%wi Zaggi er B dr? y&gﬁﬂéa{f 02’%81“’35@%? ’JEHEWKHQS“B?FH“GH"S
the 15islapratitutiyecibgediian thegepproasiting oﬁﬂkﬁg{ ?r@mxy, ﬂnoL

el

R e s e R
et hyl , PFF’Q!SO? W SEPURG TS PRUGH Y etituieR@ith sneito three substitucnts |

2, 6~ di pkBhdnity $ecRlAGR th@%g) g%&ms&lﬁﬁ% Liﬁggi dlﬁhdoﬂkyL c3§

sel ect ed fromthe group co trng o yano

Cl- 6 afelprlkyh Gr-clk &y, Ged Haithip, Carrllsigiliing], fQ%-ls edfoayl, Ciom

the gr y&mh&em {hJJ‘}iQB%fbé aﬁlﬁﬁx&%&é&ﬁ%ﬂ%hﬂmoacyl

28. A co ccording to
2,3,5- ‘Eya%n@ ‘?"i‘“tyﬁt ‘ed phenyl . 25 29. A conpound
accordl ng to cl a|m1 V\,hereln ‘ .
3. A compound according to clalm 2 Wherein: R

Xis OR® or SR%;

Riis hydrogen or ﬂuoro : . B
Rtis selected from the group consmtmg of hydrogen, chloro ﬂuoro and methyl

R is optlonally substltuted phenyl and ' , . . :

R and R® are selected from the ; group consmtmg of hydrogen, ammo, Cig a]kylammo
Crg dla]kylammo, ammo-CI 3 a]kyI Cis alkyla.mmo-cl_g a]kyl Cis d1alky1ammo-C1.3
atkyl and C; 6 a]kyl optmnally substltutcd w:tﬂ: hydroxy, alkoxy, tth alkylthm
halogen :

4. A compound according to claim 3 wherein R? is methyl, ethyl, njﬂuofoiﬁethffl ¢'MOgéi ‘
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X1 is ORS or SRS; R3 and R4 are selected fromthe
group consi sting of hydrogen, chloro, fluoro, and
nmethyl; RS is optionally substituted pyridinyl,

WO RHABIE6 N- oxi de, indole, indole Noxide, 30 PCI/EP2004/602736
~qui noline, quinoline Noxide,- ¥ nmdinyl, pyrazinyl

and pyrrolyl. 30. A conpound according to claim1l
wherein R1L and RZ along with the carbon atons to which
5 DR oAt Sl el A RS ol Rl S HRREMA is mh YRR RABy1.
di hydrofuran or furan.ring. 35 31. ‘A conpound
according to claiml wherein: Xl is ORS or SRS, R3,
and Bhpai aee/o@ajﬁ%@ram Réynb@inRdg Q,Q%u%n_ftédtgaé il. WO
2004/ 085406 PCT/ EP2004/ 002736 -146- R$ is 'hydrogen or
nmethyl; and, ‘R5 is optionally substituted phenyl. 32.
Ws & cafupBurdQERAUAEkoQfaith @ kledeh 1 if 95-didi6siBltReRll on of
a medi canment for treating an Hv 5 infection, or
preventing an HV infection, or treating AIDS or ARC
RAAichmpdtid\actordind¥® cRim R¥hblein@® @2, 4 RGubitinidiedhedyd. X' i S
sel ected fromthe group consisting of RSO, RSS, R5CH2,
R5CH20, R5CH2S(O n, R50CH2, R5S(0O) 0CH2, NR5R6and
5 LcopoumiGedidiand cRin dmherein)R &0z, b-disnbbeiprsiddaily
sel ected fromthe group consisting of hydrogen, Cl.6
alkyl, Cl: 6 hacoal kyl, C3.3 cycloalkyl, d 6 alkoxy,
L 4A adrydunll acrord@lg-t6 clailnky wherkihi nyl , C -6 sul fonyl,
Cl.6 ﬁahqgﬁk&ng1CI46 hal oal kyl t bi o, hal ogen, ami no,
al kylam™no,. “dral’kyl am no, am noacyl, nitro and cyan;
or, 1B'41ndB’ areikdapendonjbit selertedfrom-{I@Hr@ip Orsi@g of hyrdr¢gen Gr.g alkyl,
taken t n Nﬁ&ﬁ h n MY C
are attggﬁé _?E%%&?lve-’%Vﬁmgﬁggﬁﬂagég%ghgﬁQm&ﬁﬁﬁnﬂ’CLG
het er oavudfentli G:.shelonkeser Gryheloalkyitiindalogeth ammgnaiodmingo
het er oag;QmamidddEREGEAMikY akflyatd: @as f rom t he group
consisting of 0, S and NH, R3 and R are each
i ndepBniddpdnogencsflgedted from t he group consi sting of
hydrogen, Cl.6 20 al kyl, Cl1-6 hal oal kyl, C3-s :
cycloal kyl, d 6 al koxy, Cl1.6 al kylthio, Cl4

1o aenmsiopd aqsoRlingria flgiml MUWRR™S,  hal ogen, ani no, -
al kfliaorAo, di al kyl am no, am noacyl, nitro and cyano;
RS_j;s sel ect f.romthe. gr ~consi sting of alkyl,
haRo IRVLY ) @5@1 tEPaERet B RRE R napht hyl - pyri di nyl
py IR mhdiR hatk hydeygeaZivost, cldad, patkylek wihyl; Wher ei n, .

R? is hydrogen or fluoro;

R" is hydrogen, methyl or ethyl; and,

R® is selected from the group consisting of hydrogen, amino, Cy.¢ alkylamino, Cy.4

dialkylamino, amino—C1_3 alkyl, C1-3 3.]1(5113.11]5110—(:1_::. H.H{YI, Cia dialkylamino—Cl_-,- a]kyl

and C,.salkyl optionally substituted with hydroxy, alkoxy, thiol, alkylthio, halogen.
12. A compound according to claim 11 wherein R” is monosubstituted phenyl.
13. A compound according to claim 12 wherein R’ is 2 monosubstituted phenyl and the
‘substituent is selected from the group consisting of halogen, cyano, Cy¢ alkyl, Cy.s alkenyl,

N CYC].:O&H(YL Cré haloalkyl, Cis RII{OXY, Cig a]kylthio and Cl..ﬁ haloa]_lcoxy.

14. A compound according to claim 13 wherein R' is selected from the group consisting of

halogen, methyl, ethyl, R? and R7 are hydrogen, R%is a monosubstituted phenyl and the



25 said al kyl and saidcycl oal kyl are optionally
substituted with one or two substituents
" _independently selected fromthe group consisting of

- WOHRYNSS406hydr oxy, al koxy, thiol, alkylthio, hatGHfeR2004/002736
am no, al kyl am no, dlalkylan1dé4— am noal kyl ,
al kyl am noal kyl, and di al kyl am no; and, said phenyl,
sa ﬁ@smwﬁwlec&:@ﬁm theyarpugi caydisting af hhlngy:n,l ayimehi Gy alkyd amctlcl p
py I
DL REEHI e ER s Rl B R0 Vel Bofec B oy
i ndependent|ly selected fromthe group consi-sting of
1Y N ReBundak ¥le 5
Bl AT Vs g o

5 alkylsulfnyl, O -6 sulfonyl, O _6bal oai koxy: Cl.6

lhaAQ@hipMﬁﬁnd&)rdlﬁiﬁrc% 15 %leféﬁﬁ@s \is @E‘S%ubsumted phenyl and the
noac y acy

| k m no, . di.al N
i@k&%%fso%% PGPE%%P@% Bd%iqns@e EJORMW%?SWOW cyano, Cue
N eyl @l defileagly Oampalbalkyi) €l QaRAGYIC Y A%Kox YO, 200AARSHAQS
ng %904/002736 -147- 126 is hydrogen, Cl.6 al kyl,
. *Y'R7 and Rs (i) taken independently are
10 'selected fromthe group conS|st|ng of hydrogen ,
' 1.3

1"?‘ nc?mp 1.d ccolrcEX tgﬁa% 1?: }igremi# ch}/ frgm theagﬁrnogpocogslstmg of
'd| Tailldgyh amnfh}(b,efﬁwi 3 ald®/! ar@hytfdgeﬁ Rilikyb, mmlbma phenyl and the

Akt £ Rlhddh %‘@e or S5l GlnacHe Bl el Coe
hyleidagiisyl and| R dxsplected frpmthe abﬂwimhstmg ofiydBogen, methyl and ethyl.
i5 alkylsulfinyl, Cl1.6 sulfonyl, and hal ogen,
: N—norphollnyl or, (ii) R7 and-Rs taken toget her are
13.Ghreompaume efgording to clajmp YwherpiniRE ishS-fisthegeted phenyl.0 t o
2; and, hydrates, solvates, clathrates and acid

addltlon salts thereof. 10 33. Use according to claim
1930A wprEp@md accondingjta clgqng wherpig Rngstqq?yi disehstitpled phenyl and the

| t rshf)s’tlblﬁﬁ@ Bi%ﬁﬁliéﬁen@éntﬁ%&l@&@@ﬁoﬁ%heagqﬂi R&n Q&4 o% ogen, cyano, Cis

Eendent ydrogen, fluoro oro

: Goaosily s ]éﬂloaﬁ%&mﬂlkamlcz FRYtgio and C.
omﬁm@m@hly substituted phenyl; R7 is hydrogen, nethyl
or ethyl. 34. Use according to claim 33 wherein ,
conpound of forumal lais F R 9 OR8 cc)5tNO I (1a)

200N, c@fipdiid keositgerdlsith Tor Wi R' BlsOlo@eCRMS S lkRg cOfsisting of

PR S AN B e S i e
25 Rgubsamﬂjlemeetéd&nmrmet greupdoniping il §416dn ) @am, Cal Kl .and Cy

¢ %ﬁo%l@ﬂxll r* 13 elec?edl%lom ] %lro% %ons1st1gg of hydrogen, methyl and ethyl.

20 .

21 A compound according to clait 20 with formula Ya wherein:
o .
: R' NS0
| | . CNI : H .
30 o 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 consxstmg of Crg a]kyl Cs.g cycloalkyl, Cyg haloalkyl
. halogen and cyano.

35 22. A compomnd accofding to claim 11 wherein R’ is 2,4-disubstituted phenyl.
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cyano. 25 35. Use according to claim32 wherein said

medi canent is suitable for being co-adm nistered wth
at | east one conpound sel ected fromthe group

WOaeHE08s40ng of HI V protease inhibitors, nucl eBeTaR2004/002736

reverse transcriptase-i nhi bi tor4,- non-nucl eosi de _
reverse transcriptase,inhibitors, CCR5 inhibitors and
viral fusion inhibitors. 30 36. Use according to claim

39 xtagttga pd 5&%{@ (858 b aRSCL! 53%3264—%11%55411&8 ahén 1 and the
sel’ec grou conS|s ovu

| arsubaiigiiente aredn@awgnﬂyese eptad pmdlisi mel,p consasiing pﬁ@logen cyano, Cyg
PO et YD LKA G SN Sftontiom

nevira Ine an ease

“i nthelsiikers.is sel ected fromthe group consisting of

saqui navir, ritonavir, nelfinaV|r i ndi navi r,
anprenaV|r 35 | opi havir. Q041085406
pyad eRsore to clf.@gz%vfherm B fselactediipga thedgroup consisting of

- ac Qh@.ﬁ)@d:ﬂ1 Eleth?l eihdl, RF 22 Qe Aydfosbd, RP&r2 4- @i@u&ﬁtﬁ&d pheny! and the

medi canment %P'Hgt'” retrovirus. revers

tr éHES&‘F‘teHﬂ%\ Cfeé g1 the reUp pongisting o Bl pern o TaRs- &tx ngftlgnd Cus
cl diambalkyl hOR® tshae@wﬁaﬁaie 2dupQbnststin® o 1GaFiRBs, eyl and ethyl,
treating a subject infected with a strain of HV
expressing a reverse transcriptase with at |east one

29t A toraybundaqeariing td clain 1 Owlhierdie RVisniesdisudSituiels phepfl. a
conmpound according to claim32 for the preparation of

a medi canent wherein said 10 strain of HV exhibits

26 dAl canpoantbaepilingitd tlbiyn Zfbﬁhzfceﬁﬂ R ® raz 6- cﬁamsﬁmﬂ pleenglrand the

* Oel R OG0 ABIAITIERYLL 62l GOTBOSLL O oren cymno, Cuc

npri sing ra edtica

" co mﬁ@h Qs fdkenﬁrb Cmtd:;@;ldaﬂmcﬁhaloadkyl%mlatkoﬁw Qs syl R0 44d 156

is selecte romthe group consisting o
ggggg 1 I df h i i f
R5 0O,,, RCH2, R5CH20, R5CH2S(0)n, R50CH2,

RSS(O) "CH2 and NRSR6; R and R2 are (i) each

%@3?%3@%% Ac\eoﬁﬁg %&tﬁﬂl id‘m&etjbﬁaig ér»b‘i‘ @@égﬁg cHsisting of

_ cyéw@gﬁnkwthylcqthﬂ B 4@6>By arechydrgze, Rytstamﬁodas@rsutated phenyl and the

al %Nﬂsﬁtﬂlﬂft hsrh\éiecte@ﬂroﬁ e lrb Wohaistind of(ﬁaltgh%h Q:gluhao Y, alfigt afl Cp
hal oal k hal ogen, am no,
di &rleylid ﬁil %gfaﬂlthe PP ﬁ@;wetﬁreg fyreete Fethy} guyl ethyl-
taken together are -CH=CH CH=CH-, or (iii) taken
oget her wth the carbons; to whi ch the
N ulfadlcﬁﬁﬁ%sms £, At} esein BHS agodpeiiipstiuted ok Phenyl
heteroaronatlc or heterocycllc ring wwth a one or two
eteroato e t selected fromthe group
5 BB w508 & iy haplensh
X! is ORS or SR,
* R®and R* are selected from the group consisting of hydrogen, chloro, fluoro, and methyl;
R’ i optionally substituted pyridinyl, pyridine N-oxide, indole, indole N-oxide,
guinoline, 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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R3 is selected fromthe group consisting of hydrogen,
Cl.6 alkyl, Cl-6 haloalkyl, C3_s cycloalkyl, Cl.6

. alkylthio, Cl.6 hal oal kylt hi o, hal ogen, ami no,
Wo%dg)ﬁh%k no, dial kyl am no, am noacyl, nitro apgeYsiR02736-

R4 is selected fromthe greip consisting of

‘ hydrogen ClL.6 alkyl, Cl.6 haloal kyl, C3.3 cycl oal kyl,

C1. Ggakhgﬁ% mﬁ&n§ﬂ@h&M&thlo Cl.6 haloalkoxy, Cl.6
hal oakkyl t hi ﬂ% %g am no, al kyl am no,
dlaI%y Iy 5 BVWY nitro and cyano; R5 is
selected fron1the group conS|st|ng of al kyl, '

e ht h i di ny.l
330U o XS PRI 1 MR M BBP I W aicani o Eli by an mry
2 0@&15@385@0@6@@%@@2% Aﬂe:@mss treatmg%waloci ARyl and
sai d cycl oal kyl are opttonally substituted with one or
two substituents- indepg dentl selected fromthe
group consisting offall *al koxy, thiol,
al kyl t hi o, hal ogen, an yl.nino, i al kyl am no,
am noal kyl, al kyl ajta0s fxdj al kyl am no; and, 5
sai d phenyl, said naphthyl, pyridinyl, said. -
pyrim duiyl, said pyraz nyI and*said pyrrolyl groups

' -.arvﬁle%mlonally substituted with one to three . |
~.substituents i ndependent | g sel ected from tB-F %( gH
' cons?(s’cﬁsﬁa‘;““éif 9%y He GEBR consieling ef i, R & F\g 25(0)a,

C3-8 cyrboal, Igﬂg(,o)n , ONRIRE Scelop al kyl thio, Cl:6
‘al ky §ul f| ﬁ% Cl'-6 sulfonyl, CI-6 hal oal koxy, C1-0
hal o, . hydroxy, hal ogen, am no, - al kyl'am no, - 10

- di al kyl(amdn@ndepmdm@mbmcaﬁyda thehbPepRALRE aﬂydmgen Cye alkyl, Cp.

T paoy el s HERRIRY b el aﬂi}@{tbfar orlispifingl, Cu

. R7 and Rssmfogylxa&emomnmemwmﬁ chalipbe Gindid, ﬁ]kﬂﬁ?nmo

s

20

25

%

'35

VI'-XlISO?S r .SRS an I.S_an
~aryl, al k';;%% aff”gy‘? clopiipd exp OEHg“
:as defl ned s&b@ﬁtﬁém@ﬁ&/@cndaﬂﬂﬂelec%dlﬁoﬁlthe group consisting of alky],

the. gr oup Si stl of - .hy. n am no, Cl_6
al kyl am nog&@ Uang??(ayﬂ 8’%&&’&%8{0 3-al kyl ,.
al kyl alﬁn)tdmn@jge&elahﬂeym—m{ﬂﬂ{—dmal kyl am-no- CI - 3 '

et g5 Qe Logpiinaslig se.@wﬁ%%ﬁ@%maﬁw-m

. group co m~gbmhge®het¢19mwma¢;c or abtkmxxchc tihg fith a ahekyﬂ twhibeteroatoms . |

| _‘ -Clrrgr ﬁgw‘?%éﬁh@ge egtgéﬁ%[?%gr% gﬁédtmgﬂ% ? oge er ar e

and &* pp epehy 1edeawd¢mtbfesgle¢te4 frowntig groumonsisithg of hydrogen C'M
hydr at g 1,8 E%&S’P& Cd:d @gﬁih { i e _ aik%
t her eofﬁql nPJadm @yct h af east)@ G © Bfahi3sy, Cis
phar mab#lgaksdeie, 931%@@1&1% |aJé£Y1@murq émﬂ%han@nq, pacyl nitro and -
sufﬂcw&g; upon administration in a single or

nultl |'e dose r men for treating di seases nedi a
R ISR SR P Ry REr 1y B pelon B, tEmslanastibyl,

pr ocesgylﬁcmyl %ﬁﬂﬁiﬁﬂ@yﬁzﬁ%@lﬁﬂol?f w\h@z@ﬁl gu'kl)' }MtWE{ gldn |

ion
l% tifuied WARPIRET Fice

hydroxy, alkoxy, thml alkylthlo halogen ammo alkylamino, dlalkylammo, H

X aminoalkyl, alkylammoaﬂcyl and dlalkylammo and, '

- said phenyl, said naphthyl said pyridinyl, said pymmdmyl sald pyrazmyl and
‘said pyrrolyl groups are optlonally substituted with one to three subsutuents _ |
‘independently selected &om the group consmhng of hydroger, Cr.4 a]ky'l Cy.
¢ haloalkyl, Cyg cycloalkyl Ci.6 alkoxy, Cis aﬂcy]tmo, Cig alkylsu]:ﬁnyl CH;
sulfonyl, Cy haloalkoxy; Cy. haloalkylthio, hydroxy, halogen, amino, =
alkylamino, dialkylamino, aminoacyl, acyl, alkoxycarbonyl carbamoyl, N-
alkylcarbamovl N N—dla]kylcarbamoyl nitro and cyano, -



R 3 NF. Om 122 1 30 conprising the steps of. (i0

coupling a aryl conpound of fornula | la wherein )e is
hydrogen, al koxycarbonyl or CNwth (a) an

W6 Yo PRERRI C acid or an aryl halide, or (b) 26000k 36
ﬁ?ﬁ P Ral i de or aral | cyl hajsyde to produce an ethe@ﬁs
of fornula I1b; and, if X4 is hydrogen, WO 2004/ 085406

PCT/ Eﬂﬁ@%@&zﬂaﬁﬂkﬂ Jbﬁe(ilyl(i i) (a) brom nati ng the

hyks |
g}ag p%’gcalqé] ge {}Hmeﬂ E‘Ldé\l- enc%n ¥y (agg fcﬁct%rt?am t‘ﬁ% frop ¢ %F%me%ﬁ fydrogen, ,
to prod@@@oﬂﬁ@ﬂ@ﬂﬁﬂ@@ﬁbﬂ@ﬁm?mﬂ%ﬁmm@{¥wﬂwtCEMmﬁmmmM@h
HO I Rs ka C{ 3 d&ﬂ@afmn%-cl lf(a]l%rl 314:1 %ﬁ%@c}naﬂy(s% gauteﬁ Evﬁﬁlsﬂer&gtwo

a conpou of 4&: hase” and ‘condensi ng
conj ugat'® SB%}%SI Pﬂﬂﬂ?ﬁf}y &tei QPE@%WEF?B’&‘H?‘ISO ydw alkoxv,
with a wohﬂkﬂhomqﬁwmﬂﬁﬁyb CEJJ Sﬁﬁ“@ﬁ adt] IADERON RbrBbliny]; o, (ii)

.Efégglﬁépgﬁe alégx carggﬁﬂi or ?rlq(&%%whg:;?c or

ba3|cnﬁyﬂﬂ@%¥§h§ﬂoﬂé%§ﬂboxylat|ng 10 the resulting
car boxydritss, ffatls, aRckrdt SiaakM SadibnsA aeflopr Opyrazine to
a pyridazinone of formula |I. 42. A process according
to claim4l wherein said ether is formed by coupling
ai?- disy rpesdipn foclaim@d vhemmd Ha in the presence of a
coppeisRyl ) salt 15 43. A process according to claim

41 erepn. s t her ned by coupling an aryl
'halﬁggng @?a Wm?%gléF& Y8 of a copper (1) salt

4 Rﬂmﬁﬂﬁ@Eﬂmhmmﬁmmﬂhﬁg%@oﬂmMaMMmﬁﬁthﬂpeﬁmﬂsald et her -
15 |s @ghm@gDQM gmﬁglhmg an al kyl halide, an 20 aral kyl

lide or hal'i.de and said aryl hal i de bei ng
subﬁ ﬂstqa?‘g’aaﬁ%“‘f’wméqd@wlonegatlve groups and Ha; said
couistgdlognngetdsmetiyat al yzed. 45. A process accordi ng
to claim41l wherein said ether is fornmed by coupling

an alcohol and Ila 'said couplln% i's catalyzed an a
d P&l Ksplageorsiiiedariyehdy Whetein soreponnd of dais
trial kyl phosphi ne. 25 46. Agprocess accordlng to claim

41 wherein sai dghase i sq s.dlun1hydr|ﬂe and said
" pyrazi-ne
. N\

20

10

¢‘ﬁ

- R!is selected from the grpup' consisting of fluoro, chloro, bromo and methyl;
. R%is selected from the groﬁp consisting of hydropen, met}i}ji and ethyl;
R? is selected from the group consistiag of atkyl, cycloalkyl, haloalkyl, halogen and
cyano. ’

25 , . .

35. Use according to claim 32 wherein said medicament is suitable for being co-administered
with 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.

30

~ 36. Use according to claim 35 wherein the reverss transcriptase inhibitor is selected from the
gro\up 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,
35 lopinavir.



conpound is a 3, 6-di hal opyrazine or a.
3- hal o- 6- al koxypyrazine. -------- WO 2004/ 085406
PCT/ EP2004/ 002736 -151- 47. A process according to

wo mbhassaodl wherein sai d base i's a sodi um al RCHERIE04HAT36
.said pyrazine derivative %% 3, 6-di hal opyrazine or a
3 hal o- 6- al koxypyrazine. 48. A process according to
clai m 41 wherein said acidic hydrol ysis conditions

3%.00R6E S&nPound a6RFIHPXY kihicy BEordheRgardtidn SPAGEHSment for inhibiting
hydr ohal i c agld 49. A process according to claim48

WHEFYIRHFYPSE PB&%&F?C acid is acetic acid and said
hydrohalic acid is hydrochloric acid. 10 50. A process

- RCERIAL @&nﬁogncpéc@érmné% 8@t 7F5 QRS Spataubd ey mé‘dildi’@]bmtsfoﬂ@eatmg a
© sodl um acetate. 51. process according to claim

whabisptninfegtpd) with l@o%trﬁ’@d?f%Wy?preém%‘b LAl E@swp{aﬁe B%g é'it least one

angua8i SEPia BRYIaaFE IRud. S hydrol yzed by a carboxylic
acid and an aqueous hydrohalic acid 15 52. Conpound

according to anyone of clains | to 31 as nedi canent.
39. Use of a compound according to claim 32 jor the preparation of a medicament wherein said

10 strain of HIV exhibits reduced susceptibility to efavirenz, nevirapine or delavirdine.

40. A pharmaceutical composition comprising a therapeutically effective guantity of a
compound of formula I

15 wherein:
X' is selected from the group consisting of R0, R*S(O), RSCHZ, R50H20 RSCHZS(O),,,
R°OCH;, R’S(0),CH; and NR’RY;
R} and R? are
. (i) each independently selected from the group consisting of hydrogen, Cy.¢ alkyl, Ci6
20 haloalkyl, Cy4 cycloalkyl, Cy alkoxy, Cy. alkylthio, Cyg alkylsulfinyl, C; ¢ sulfonyl, C;.
¢ haloalkoxy, Cy.¢ haloalkylthio, halogen, amine, alkylamino, dialkylamino, aminoacyl,
nitro and cyano; or,
(ii} 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-
25 membered heteroaromatic or heterocyclic ring with a one or two heteroatoms
independently selected from the group counsisting of O, S and NI; .
R? is selected from the group consisting of hydrogen, Cy.s alkyl, Cy ¢ baloalkyl, Cs 5 cycloalkyl, '
Cy. alkylthio, C; ¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl,
nitro and cyano; :

30 R*is selected from the group consisting of hiydrogen, Cy¢ alkyl, Cy.¢ haloalkyl, Cs.5 cycloalkyl,
Cy alkoxy, Cy.¢ alkylthio, Ci.¢ haloalkoxy, Cy.5 haloalkylthio, halogen, amino, alkylamino,
dialkylamino, aminoacyl, nitro and cyano; ‘ ‘

R’ is selected from the group consisting of alkyl, haloalkyl, cycloalkyl, phenyl, naphthyi,
pyridinyl, pyrimidinyl, pyrazinyl and pyrrolyl; wherein,
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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, chalkylaxmno, ammoalkyL alkylaminoalkyl,
and dmlkylammo and, . .

said phenyl, said naphthyl said pyndmyl said pynmldmyl said pyrazinyl and said
pyxrolyl groups are optionally substituted with one to three substituents
iﬁdependently selected from the group consisting of hydrogen, Cy.¢ alkyl, Cy¢

' haloalkyl, Css cyclaalkyl, Cys alkoxy, Cy.q alkylfhsio, Cy4 alkylsulfinyl, C.¢ sulfonyl,
Cis haloalkoxy, Ci.g haloalkylthio, hydroxy, halogen, amino, alkylammo
dialkylamino, aminoacyl, acyl, alkoxycarbonyl carbamoyl N- alkylcarbamoyl, N.N-
dmlkylcarbamoyl mtxo and cyano;

R is hydrogen, Cis alkyl, or acyl

| | "R and R8 (i) taken independently are selected from the group cons1stmg of hydrogen amino, Cue

15

20

25

30

alkylanuno C1 5 dxalkylammo amino-Cp.3 alkyl, Cia a]kylzmnno C1-3 alkyl, C1 3.

d1a1kylammo -Ci.3 alkyl or C1.6 alkyl cptlonaliy subsututed with one ox two substituents '
_ independently selected from the group consisting of hydroxy, alkoxy, thiol, alkyithio, Cy. ‘
| . a]kylsulﬁnyl Crs sulfonyl and halogcn N—morphohnyl or, (i) R7 and R3 taken together ae

-(CHz)4~ ‘ '

-misan mtegcr f_rom 0to 2 and,

‘hydrates, solvates, clathrates and acid addmon salts thereof

' in admixture with at least one phannaceuhcaﬂy acceptable carrier or dﬂucnt sufﬁcmnt upon
adrmmstratton ma smgle or muli:lple dose regimen for treatmg diseases mediated by hman

'- xmmunodcﬁaeny virus inhibit HIV.

41 A process for prepanng a compomld of formula I, wherem X1 is OR® or SR5 and RS isan

ophona]ly substitutecl aryI, alkyl or aralkyl m01ety and. RLRY, R"r and R8 are as deﬁned

heremabove o .
a R“ R’ S
R N"o o
. ) P R2 ) H
compnsmg fhe steps of:

(§) coupling a aryl compound of formula Ila wherem X“ is hydrogen, alkoxycarbonyl or
- CN with (a} an arylboronic acid or an aryl balide, or (b) an alcohol a]kyl hahde or
arallcyl hallde to. produce an ether of formmla Ith; and, if X4 is hydm gen,
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‘ 42
o ) acrd and Hamthe Prcsence of acoppef (II)SE‘R‘ i
RECE | |

. 20

" 45,

_ sa.ld couplmg 1s catalyzed an-a dlalkylazod:{ca:rboxylate and triaryl or malkylphOStho
25 ‘ - |
4.
B compound isa 3 6—d1halopyra.,me ora S-halo-o-alkoxypyramne

..150..

(i) (a) brominating the methy! group with N-bromosuccinimide and (b} displacing the
bromide (X* = Br) with sodium cyanide to produce the corresponding nitrile _(X4 =CN);

. o
. ®%
LS~ .
3 E _ R 3
. r*

- am)

B ¢ treating a compound of formula ITb with base and condensing the conjugate base of
-IIb XK= alkoxycarbonyl or CN) with apyrazme compound to produce acompound of -

: .‘fonnula II[a

. oo (i) cleaw}ijjglfho'alkomcaroonyl or mitrile by acidic or basic hydrolysis, docarboxylsﬁng |

: " the Tesulting carboxyhc ac1d and hydrolysmg the chloropyrazmc toa pyndazmone of °
.formulaI. o '

A process accordmg to clam:r 41 Whorom sa:Ld ether is formod by coupling an arylboromc

A procoss accordmg to clalm 41 wherem sa1d cthor is formod by couphng an aryl hahde and

N ]Ia in the prosence of a coppor (I) salt.

. A process accordmg to clarm 41 Wherem said ether is formed by couplmg an alkyl hahde an-
o ara]kyl hallde or aryl hahde and said aryl halrde bemg subshtuted w:th elcctronogailvo '

groups and Ha, sald couphng bomg baso—catalyzed

A process accord.mg to claim 41 Whorem saJd ethor is formed by couphng an alcohol and Yia :

‘A procoss accordmg to clajm 41 Wherem said base is sodrum hydnde and sard pyrazme e

o
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47. A process according to claim 41 wherein said base is a sodium alkoxide and said Pyrazine
derivative is a 3,6-dihalopyrazine or a 3-halo-6-alkoxypyrazine.

48. A process according to claim 41 wherein said acidic hydrolysis conditions comprise a

5 carboxylic acid and an aqueous hydrohalic acid.

49. A pracess according to claim 48 where said carboxylic acid is acetic acid and said
hydrobalic acid is hydrochloric acid.

10 50. -A process according to claim 49 said process further comprising sodiwm acetate.

51. A process according to claim 41 wherein said alkoxycarbonyl is saponified with base and
said chloropyrazine is hydrolyzed by a.carboxylic acid and an aqueous hydrohalic acid

15 52 Ocimpound according to anyone of claims 1 to 31 as medicament.

R



