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WD 2004/ 085411 PCT/ EP2004/ 002995 -1 NON- NUCLEGCSI DE

REVERSE TRANSCRI PTASE | NHI Bl TORS | FOR TREATI NG HI V
wWOBKAIEHD Dl SEASES This application clainms bepef/EP2004/002995

under Title 35 U.S.C. 119(e) of U S. Provisiona

Application No. 60/457,144,-1rled March 24, 2003,

whi ch is hereby |ncorporated by reference inits

entirety. The related application filed herewth,

Non- Nucl eosi de Reverse Transcriptase Inhibitors (J. P

Dunn 5 et al.), is hereby incorporated by reference
NdMnbéko8RbE Ret¥RsE RRANTRY ERiAs@NTiERat@S T ordRerfdred fv MEDIATED
pivakknd ral therapy and, in particular, to

non- nucl eosi de reverse transcriptase inhibitors for

treati ng Human | mmunodefici ency Virus (H V) nediated

di seases. 10 The invention provides novel heterocyclic

compounds, pharmaceutical conpositions conprising

Tthn, 1&9593&Mﬂlg§eneﬁ?&da&dﬁﬂé %Utsr@qtl%mf@s REAREY %ﬂ&anon No.

di seases. enpl oyi ng " sai d conpounds

6%%% 611% i &“69*436?11 P28 nshightsinsisby mepragrpted by epfaense &lésse@tlrety The

r&@ted Bipdipaioh MigdMenéeith, Ntﬁltmc%maé REveER MPHdiSase ADiblioR (J. P. Dunn
n |nnunode |%§? virus HYV is the causative

eé R AL D HOaRt SiSBHEY: syndrome (AIDS), a

di sease characterized by the destruction of the i nmune
system particularly of the CD4+ T-cell, with

T iromatamirelstosto dptfickd ¢fiantyvitabtherapioartduini petticular, tf motrivglesside reverse
tﬂé'hs\%btggeele ibitds fog gﬁ%}xg ﬁux?lir? H—?ﬂnﬁ%ﬁ%}o‘é}%&%}rfeﬁuﬁ Ig?g%l?,&el%ﬁeg diseases.
T mvzmlowrmclsﬁmo‘@hlwrwc Fretogipevisht Phgarreeica] sapgpositions comprising
thdORhReRRPatifyds féred'éﬁﬁneﬁm pfhgBLis bOISE/ mbdlatEPMBRLs Whibldying

ot her retroviruses, the HYV %enone encodes prqtein
Sﬁlfié&lﬁp%fl%m% erg@/ ﬂ‘é}é cormipe @g&leﬁgy, p Pypcess dor preparing novel
hefeReRaReEmpyintidie viral protease to afford the

prot ease, reverse transcriptase (RT),

endonucl ease/ i ntegrase and mature structural proteins
of the virus core. Interruption of this 25 processing
The évmat smihinedglioiaitye VinanHDf isrtbe pakdtive iapdng of ra@used/inmsodeficiency

(%P FA[I%? E"(%r %sg rchasr%&%}/ €d Q}Eﬁl@ fdegllulét? toe‘f'qhe 1%-}9@.{ ggys'iéﬂ? particularly

virally enco
Oémlzey(ﬁ@é T-elk, rvetht 4t§¢n®nhsusmlt1blhb}h@rnpph@maﬁpy infeqtigas. s Hiuanfection is

afsE) Lé@éo@ﬂate& 'wrlﬁl ﬁ?&ﬁ‘ﬁ? Skl Yel%@'b&ﬁﬁ‘l@x @mCﬁla\éynd‘rgﬁﬂ@ ERfacterized by
ranscrcht ase. t aner

SHAPIOS SO 3 PatisteH é?@mhzed ltméh@éiﬁlwéthbffe‘teh andgygight losg
Bi oned & Phar nacot her. 1999 53:63-72;: R W Shafer and

D. A Wuittgon, Highly retroviral therapy
In pRUAREY VB © thep et PYlé’a?F%g?ﬁ ﬁ%’egqnﬁ’% CH5O9FF RiPER ma‘f%ﬁ?rs known as gag

ahdrpagsud @/ﬂﬂﬁﬁ laRPeycedsed biSthe Wﬂ@roleasﬁlo%ﬂﬁﬂl théprotease, reverse transcriptase
I mpcot her 7 -86; E. De er.cq, .New , .
R BB Y e s PRt kS S fterrupton of his

pElvassing 205/8nt8 the pasu oA DF norhvetly grefertioed vindks a SomsdetdbleRForts have been

dh%%%g%iwg g%goﬁ%l}zl%qﬂhimog Qpé{af‘i? é&%&ed enzymes.

Currently available chemotherapy targets two crucial viral enzymes: HIV protease and HIV
reverse transcriptase. (J. S. G. Montaner et al. Antiretroviral therapy: 'the state of the art",
Biomed & Pharmacother. 1999 53:63-72; R. W. Shafer and D. A. Vuitton, Highly active
retroviral therapy (HAART) for the treatment of infection with human immunodeficiency virus
type 1, Biomed. & Pharmacother.1999 53:73-86; E. De Clercq, New Developments in Anti-HIV
Cehmotherap. Curr. Med. Chem. 2001 8:1543-1572). Two general classes of RTI inhibitors

FS§/23.01.2004



10

15

20

25

30

35

have been identified: nucleoside reverse transcriptase
i nhibitors (NRTI) and non-nucl eoside reverse

W0 cn®gHipt ase i nhibitors (NNRTI). NRTIs typi cBCT/EPR0€002995
2', 3" -di deoxynucl eosi de (ddhu%fpalogs whi ch nust be
phosphoryl ated prior ~ 5 to interacting wwth viral RT

h%% enbpegg iri!éel%\’?/iglgc:ﬂ %Luc?% %L({e' Q;OQ&P Egﬁ{@ﬁgﬁé%ﬁﬂbﬂ&s @RRTD and non-nucleoside

ors native substrates for

ﬁwﬁﬁaﬁmﬁﬁmﬁﬂﬁm@ﬂmbnéﬁNﬁﬁﬂat|on into nucleic acids the

nucl eosi de anal ogs term nate the chain el ongation

ocess. HV reverse transcriptase has DNA e%itkng .

N%E#a‘bfplcﬁlm & 2iidporapuphiosids @E@tﬂéﬂ%ﬁ@ﬁ} fustbg phosphorylated prior
tooi‘ﬁ%fééﬁﬁ@wttﬁ QirRIRAC kﬁfé%o@éép@ﬂcﬁ@’thﬁﬂosblﬁ@es%&h&@éd @ﬁlpetﬁwe inhibitors

anal og, and contan|ag theﬁglo%%atlon q the nucleoside
o phisapatiyp |sybsfratey) fursi He TZ P AR ?1%2%1513 ¢ mu
ahlshanesiinge (itdihhin dlgefidnafivaes.(ddv) r,evﬁ*ieatm:qumasé GhdsSTPNA. editing

| am . vudi and tenof ovi r PNPA) . I r .
comPLHE e bl S5 Rigrohs VomlqkRRay dedtfl She nucteosid
ahdldy bid ossinuhp che b]omg’,htlmev ahusiehily chiicaly wsethNRIgs zelude zidovudine

dln site V ri.Qk t
P rn e ahe U faht 7RG LBhARRL GRRFRN tenofovi
OﬁﬁP&herase activity. (R W Buckheit, Jr.
Non- nucl eosi de reverse transcri ptase inhibitors:
per spectives for novel theraﬁfutlc compounds a

NR s waledisstidiseovered an Hisht NURTHyre/allgsterig anhibiqrs vehighehind reversibly at a
ng%hgstra]cemﬁﬁﬁﬁg Qte o iHeAEV 30 e HALRYiphL3hdrdih Zalteting the shape of the active

Clercq The role of nonO- nuce

l.de r
sHt T IPABENTHR P or & OXNIRPIE f NoHa iR gypepy ranseriviase
zﬁﬁzl)/ro;s | Jofs@edeiveYor Abrel Wiei"@butchﬁﬁnpoil&Q&ma&ﬂhﬁgzeﬁ]@ trdgtment of HIV

7"2\}'/(? CII’:Jf;gr? égneré ’e‘ft%h Bg %Pg{ }&gﬂﬁ?y ?Jrlﬁaﬁl ﬁﬁ oty egg EI3 role of nono-

niX¥ i ede 1oktscQidndcyipie Bzﬁz)bzté’dst(]ﬁiNB@h) ik thetapy OA/HIV- J infection, Antiviral

R?% égﬁég% ?%’}t ﬁpy 85@?/16: o{%ﬁ :}l,li\}zei %m Egi\ljsﬁ ca‘%o%gyldgggﬂgé flév@ige anscmptase
Ietpiprooy i ritioiral THbtaph @rag;sy200bf5 13(\1» R2AG), Altbarich apiriiieirts sgpctural classes
og R \'fﬂ an %eerﬂi Bﬁ&gﬂ tﬂl%ﬁdrﬂ“gy(gﬂ%’ ﬁl\f‘@edcoﬂ'@oﬂldp ERRIbséd Ypproved for

In vit n vivo studies
fﬁMn tbkdayy reéaweramze devnﬂamnwmwrd@avmde&e rigugh ingiglly igvefl @ 2 promising

c:}a? a&@@on@éﬁgﬁcﬁe DK & ndlh %ors%ﬁlétcﬁl@dy"ﬂe%a&ﬂ rtfé NS R@MJpresented a low

fic toxicity. Drug resistance é?
bpiet et pyereRRge pisiBSs TRt SHY g kgl Re o Py resistance

ﬂeﬂuénﬂﬁd%lop%ﬂ‘x 8nlS AR RPoindMutalies aRye RTL h NRTI's, Pls
RTls ‘has, in many cases, dramatically Iomered
viral |oads and sl owed di sease progr essi on,

Wh@%cﬁﬂﬁﬁdﬂbmhﬁ@i@%iﬂﬁ INR TS, ik en® NNRTEE rhas, heany cases, dramatically

‘ l.s t

(BB Eh eI st Gl s S a PR o RO b s Bippjems romain
T30 cbdkeails afei bk yifactd in (ahpatwgtsj-jbdténvlaﬂmsevérasd‘f?«rS@\V@nﬁm pfert occur and
tﬁlt 81d§rat | n Gill W o%%ﬁ ﬁ&r@ﬂtat Xl’ge[t g'}ﬁlﬁéﬁﬁ’fdrug%&gant variants of

Girld A9l

&A5es and rever¥ transcrip ere remains
valdtgﬁdprb@aseaacﬂewershmscrmtasﬁ acti vi ty against wild type
and commonly occurring resistant strains of HV. 35
Benzyl - pyri dazi none conpounds, have been ens .
Thetpesrpph patged ©r spt @f}&gw&ﬂ Arthde %ﬁ‘fl%}h‘”ﬂ{@H a‘bdc &B’ﬁoéﬂy occurring
rBlidsmerGhalregiverol wi thout stinul ating cardi ac
activity (A. H Underwood et al. A thyrom metic that

decreases plasma chol esterol wi thout increasing
Rearyipyvidsinena compiungd haye been extensively investigated as thyroxin analogs which

can decrease plasma cholesterol without stimulating cardiac activity (A. H. Underwood ef al. 4

thyromimetic that decreases plasma cholesterol without increasing cardiovascular activity
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WD 2004/ 085411 PCT/ EP2004/ 002995 -3 Nature 1986
324(6096) : 425-429; P. D. Leeson et al. Selective

w0 bgoosd4met i cs. Cardi ac-sparing thyroid hor moP€I/EP2004/002995

anal ogs contai ning 3" -aryl net h)él substituents J Med
Chun 1989 32(2):320- 326 P. Leeson et al. EP

) pyvfneggég %%ﬁ@%ﬁﬁ?ﬁ (?t ! t{ﬁeé nnzi/c?gée?eﬁb\ée ézfzr%lm%%%% (}C{/celzaﬁsparmg

ByroEjominstesarfabgs icveahiag Patiypiien subsiuptiod pHad Gaan ' 1988132(2):320-
%r@' . V‘bée%h TRY, " %%83% pe %%2%43\/%) 93; O];g@@r?gzog) djscloses 0X0-

erythropol esi s an haena opol esl' s
DudeAingnehyl argtivgd7026auws (0 Flecrmnntagrdty it drematopoietic

}%ﬂh i}%@s%e Shbe&ﬁné}fp %ﬁ&p% AU efder pfﬁ@r'nf hs%fdl npi fﬂhlteﬁ’sre e@{hropmems and

human St at SH?2 domai n and usef ul

haewaPpqigsisadY @ %02083 (B iRunpigtank 41151 %(987 GAhIa. J- Dunnmgton) further
M@ﬁ@geg olutdls a?@'s iRPiBE %Ifﬁél’ﬁo@% of)th? Birsa ases sHeliaher and may be
m am de eriva Ves se u or r LN 1 I a

%Fﬁ*ﬁ?@&ﬂa tingpasihieps pergip © higigis And APy e‘%&@%’% g Zﬁioﬁlélggara et al)
diuzeyrelased bgdl drdathi gl @ yd usphil fod arzam@rwcmaﬁ@mmd@s EP 810218 (D.

h t t
A % S Sh SR VAT ST D58 R Rl Rl v
ayehexyenrss inhédotyesd phientap yntfinfantrihaiory f exdgdesia sompounds. None of the
T
I!e%\t‘)ééln sltt%a(r%ﬂers QlFer%_;%\foxr ﬁﬁ(’elmsegtmnrs gpﬁglb at%%:l gf gl\/nrgeggrcs)gﬁ—%l?%%age.
I, nmethods for treati ng 15 di seases nedi ated by human

TRORHEREE frivedtRArelick US abam@,dﬁadela%&rraqhg Q9 t&fnuds LOARBSNAor treating

EECERTMEREIT NN T e T
ﬂonmﬂihﬁlieflj theﬂmacwtib&ls c6apdsiond NYr atreaGRP Odistased C Gadidied by human

PR Sy AL GaPEowe Ao s LR piosses o prepare
Q@m@b&r@cmrdﬁ(gto frsdh €ct ed from the group consisting
of RSO, W5(O) n, R5CH2, RSQHZO R5CH2S(O) n, R50CH2,
R5S(O) nCH2 and NR5R6;. X2Ris sel ect ed fromthe group
consi sting of o-phe cIohexenerne 0, S,
and NR7; Rl and R2 ar (|) eagbpi nd@)oendently
selected fromthe gr LS g of hydrogen, Cl_6
al kyl ; Cl -6 hal oal kyl, cyckpal kyl, C1_6
al kylthio, Cl1_6 alkyl suIB| nyl, CI 6
éﬂ,al kyI sul fonyl, Cl.6 hal oal koxy, Cl 6
hal oal k | thi o, halogen, am no, n% s s
Hi & i fiem therigryRCspnsisting; ofy B Sé%nB CRp R'CHQ, R°CH;S(0)y,
talRé(ﬂCHpggg @slcHRAd NRHECH CH=CH-; or, 30 (iii ) taken
}ggiﬁﬁer alogvvlththecrbonsto whi ¢ t hey a 7.
11 splasted fiom the) iopR cqusisiang of o-phiepylene, 1,2-cyc ohexenylene O S, and NR';
R! and R? are i
(i) each independently selected from the group consisting of hydrogen, Ci4 alkyl, Cis
haloalkyl, Cs.5 cycloalkyl, Cy¢ alkylthio, Cy.s alkylsulfinyl, C; alkylalkylsulfonyl, Ci

haloalkoxy, Ci.s haloalkylthio, halogen, amino, 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 to form a five- or six-
membered heteroaromatic or heterocyclic ring with a one or two heteroatoms
independently selected from the group consisting of O, S and NH;

R? and R* are each independently selected from the group consisting of hydrogen, C, alkyl, C1.6
haloalkyl, C;3 cycloalkyl, C,.¢ alkoxy, Cy¢ alkylthio, Cis haloalkoxy, Ci.¢ haloalkylthio,

halogen, amino, alkylamino, dialkylamino, aminoacyl, nitro and cyano;
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menbered heteroaromatic or heterocyclic ring wwth a
one or two heteroatons independently selected from

wo b@4gssaup consisting of 0, S and NH, R3 and RACHER2004/002995

each i ndependently sel ect ed frgmthe group consi sting
of hydrogen Cl_6 al kyl, hal oal kyI C3 8

{
PH SRR Bl %%’%%y?@a%’ana%@ll B SR iy poin
al dodl pyroly b ; wheiea, kajdl plrenplo saidammphibgle salid pymdinyb sai dyrowigdingl, said

QZQ 1 Qlﬁfsgadéayg%/l EP 81]9 gaéé %)?%gﬁg sﬁtlﬁé% %ﬁ}]&l% lt@ﬁ:)}e% QUbstltuents

pymd@nenc},qn ygﬁ}w‘tqdnfdmnt}w growﬁfalzlsmg of hadrdgq@'xyﬁrmﬂwl Cy.¢ haloalkyl, Cs.5
mh@ycﬁ;ancyl @94 Qk pe@ys augétﬁio %m@ﬁéa}ﬂnyl gal ghéﬂmlgnm I Cre

sai'd pyr|n1 sal ra2|ny and sal rro
gr tlgakoxy.Cig 5\@ b, hélea%lt LRI - SHYHOR IR éw@wfaanmq piaioacyl, acyl,
S umsgywscnltys caﬂbﬂg@ﬁ ermra@cg}tchrxarﬁ@h @¢Ned1a1f<y1@m4rﬁt@1 AFtUAd cyano;
Qoqyldstl n% ydrogen, Cl_6 al kyl, Cl_6 hal oal kyl,

lééltk}é b pr g & al koxy, Cl_6 alkylthio, Cl_6
ﬁllkyyc&ugehrnylcl s @lkyb optidﬁ&’lﬂ;aédbyﬂtﬁthldl fa@tyne ofdw substituents independently

al fgﬁcgﬁ,?‘w%l th%i grg}%(gc?nlgo l k(}/fj hgﬂ,lowo 3@(31@ gg@ﬁll@y%uo C1 alkylsulfinyl, Ci4
aI Mbyd;«ﬂﬁnjdphglbgen,canilna,rm}ymammb alidtistlaaint camiydalkyl, alkylaminoalkyl, and
Mﬁiﬁﬁ%‘“ﬁ& rbanmoyl, nitro and cyano; R6 is hydrogen,
8 f acyl; R7 is hydrogen or Cl_6 al kyl
ncipan mwabﬂfsoﬁsﬂlbs?mandjt ed with one or two substituents
Hg?&qﬁp ?@Q@b@ lcYat}l{JtQS A4 a@ﬁt ggixtl&F %Ws 'ﬂﬁf‘eogr Jchpthg BiR9isS aP@ X2 is ortho-
roxy, oxy, ol I 0,
al kyIPélallYﬂeinﬁﬁ camotamswwqeém%lnw haI ogen ani no,
Bk g%batmn{&%olrgh@i iéya= Iﬁfﬂ&eE‘sofor ﬁ@pdﬂﬁag by lé?thlnpoﬁh lﬁb’do@ﬂhg"@%ﬂﬁiﬁha I wherein
an. i a am noa

n an i nteger_,froom0
Xrd Oy drdt eX isat 08 %@HY eybafiied aBe A R A & %gﬂi &5 as defined
}@@h{asodehereof with the proviso that if X2 is ortho-
15 phenyl ene, R5 can not unsubstituted phenyl. The
invention also relates to a process for preparing a
16 ompanbodin@acallthl ingertion fhefeitipravideddemeionnd Xtordmg @RSrowla I, |
SRS, R5 is an optionally substituted aryl and Rl-R4,
R7 and X2 are as defined® herei nabove 20 I n one
enbodi nent of the i Xxg is provided a
conpound according to ~NEFA X(t) 3X2 N-H (1)
RRZOV\,herelnXL,, R4, 'R5, R6, and R7
are as defined hereihabovg, \gdr ates, sol vates, :
clathrates and aci d addiXion salts thereof 25 In
v@ﬁ%ﬁhﬁr Xegtloﬁu 'ﬁag& Rﬁ ﬂ5 d'li" :dgﬁneﬁl?l@feﬁlabévepe{ng\ﬁ&&@gs, solvates,

oun aGcor ng tO or nul a
clathrates and acid addition salts thereof.

In another embodiment of the invention there is provided a compound according to formula I
wherein X" is OR® or SR’; R? is hydrogen or fluoro; R* is selected from the group consisting of -
hydrogen, chloro, fluoro and methyl; R is optionally substituted phenyl; and, RL R% R, X2 and

n are as defined hereinabove.

In another embodiment of the present invention there is provided a compound according to
formula I wherein X! is OR® or SR®; R! is methyl, ethyl, trifluoromethyl or halogen; R® is
hydrogen or fluoro; R* is selected from the group consisting of hydrogen, chloro, fluoro and

methyl; R? is optionally substituted phenyl; and,.R2, R, X% and n are as defined hereinabove.
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wherein X1 is ORS or SRS; R3 is hydrogen or fluoro; R4
is selected fromthe group consisting of hydrogen,

w@kdoatogs41f | uoro and nethyl; RS5 is optionally PCTI/EP2004/002995

substituted phenyl; and, R, , R7, X2 and n are as
defi ned herei nabove. 30 I n anot her enbodinent of t he

Iﬁ)raﬁgtﬁ%t enJﬂQ) 1emnetn# of tlferpergﬁ%nti,\ﬁg rnrgg% Itl%%e [15 prag\}gp goun&laccordmg to

accor
fornuteel WlbrelreKhyd QRf oi SREGOR oisenétinyl, ethylh &hﬂlwnetm or $alogen; R is

? UGN Ro; fIinQ Qectggfl frt)rﬁ tﬁee Ft%ﬁf) ??nsflscclffgotf 29&?% Sh &rloroﬂguoro and

|st|ng o] uoro- an
nilf‘é‘h.‘/cl»pﬁ |1bmanqsyb8§wt¢§ﬂog@nﬁ ;@dd, Ridhy K’ angimgare modefimgd hey@naénw
n are as defined herei nabove. WD 2004/ 085411
PCT/ EP2004/ 002995 -5 In anot her enbodi nent of the
IpaeeBrit eiedignemt ohtherrapsent; Gventiey ithfeel isaprewipb arfgmpound according to

faetty UivdgrelnoX' fOORULA SR®; V\lh’efserhéth%]- eth$l %oﬁfmaﬁ% or Bllogen; R® is

t h ethyl i f L uor omet h hal oge i s
hﬁé’& %‘yn"ll‘iS’F % Ud F%‘ec’t?iljfff’@ fBepel é?anSFSPB%nO? %Ié‘ﬂ'@%e& phloro, fluoro and
nGhyd Iétls Dfrdistibstippeipyenyl; «al R R, XF hati gre andtfineEhididihaboRS
i s nonosubstituted phenyl; and, R2, R, X2 and n are
as defined herei nabove. 5 I n another enbodi nent of the
Ip rectbart enibodierent ththb lmcsenti iBvquriow itlebe isaproviibaindmpound according to

f@lﬁﬁl@ar f“vs)ﬂ?refno (! E t r | ]SF uvﬁnefs 1{1% Yffl ?lhgziﬁlo%meﬁgi or %%Iogen R? is

net h or orne
hﬁ%g@g@rﬂlmo fR u@ selectqufiprg the boop edusistingnof h)adr%e@u thIOI'O fluoro and

nfBR$ I ﬁﬂdﬁﬁbsﬁbﬁ%i&g&{ﬂ aﬁt@h@rﬁ’ L@[Q% %&ﬁnme!?é{tabo%s

is Z, 5-di'substitut pheny and n are
as defi ned herei nabove. 10 In another enbodinent of

Th RBotRéresfolliniehy 8Ntk %es%ﬁtelﬁﬁ‘en'tl@n RHRY isdgdvided ¥R &glde according to

acc fornula erein is ORS or SR 3
TPRod RPFringkhy ORL Py FRGOF oG 6 n 0 DgEFe RS o dlogens B is

higrdgageantiuato; f Uo selectddifrds tBeb@ab ednstshﬁgrbf hﬁir@geﬁuéhloro ﬂuoro and
o R SRS O K B T s

as defi ned hereinabove 15 In another enbodlnent of
Iﬁ Iat?otﬁ% e?n%@{hrﬂeﬂt;/ ginghl ean S\A]E'n?en 1on, ov&sdperd @e n%%%@un&l according to
forgunel weremexhw ORt pi SRUGR omancttwl cﬂnylh aifbgemetRE of dalogen; R® is
h9d%9§éﬁ9&rh\8¥o fd‘“‘iQ éieotéﬁd'frblﬁ tﬁee%ﬁﬁf)E SESEI énof g?dr%ghaﬂorop%uoro and

consistin uor o an
iedhvh K it Laushbse eHomsheng IR Bl REln e o5 defingHeramsko e
as defined herei nabove. 20 In another enbodlnent of
the present invention there is provided a conpound

Tn, arshedi yodigent of e presprtyAgsnEph thete jssproyidedop cormpugpccording to
forSulet {WéremethN'ORst drd §R5u QF aneRPAYle RHefRAlROe ‘ﬂydrgg‘ed €15 alkyl, Ci6

gen or, fluo selected fromt
h%ﬂ%ﬁ & Sn‘@’d(?f‘ﬁ‘ﬁy G @@1 ?f‘y’ § Bgthie, G Pﬁwésﬁrfmy hszS‘F@nyl Crs
halsalRoxy; 0. shubeilliytthibekblqReino, alidlantio, dRlkyl2f@né ehikbadylEnitro and
C}ga%o;dﬁj is fl]ye rog%rel E)re 15‘0?3%‘1(&'1{4,215‘ , R7, X* and n are as defined hereinabove.

In another embodiment of the present invention there is provided a compound according to
formula T wherein X' is OR’; R' is methyl, ethyl, trifluoromethyl or halogen; R* and R* are
independently hydrogen, fluoro, chloro, methyl or ethyl; R® is hydrogen or fluoro; R’ is

optionally substituted phenyl;n is 0 to 2; and R’ and X? are as defined hereinabove.

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

formula I wherein X' is OR% R! is methyl, ethyl, trifluoromethyl or halogen; R? and R* are
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I n anot her enbodi nent of the present invention there
is provided a conpound according to fornula | wherein

WX2004883RS or SRS; Rl and R2 are independent| yPCT/EP2004/002995

hydrogen, C1_6 alkyl, Cl1_6 haloalkyl, C3_8
cycloalkyl Cl_6 al koxy, Cl_6- glkylthlo Cl_6

I R B

IdoraiSklgstl’atedlpbenyame)axﬁbj hyd R 4 & arechs d8fhed fiarningboR8. i S

hydrogen or fluoro; and, R4, RS, R7, X2 and n are as

defi ned herei nabove. In anot her “enbodi nent of the

Iprasgthar embpdiment off thenpresent snvprtioni thied ia providpd aragmpound according to
@ﬁﬁlﬂé q'vl;}gretnp Xl sobﬁﬂl @ ik n‘(\@l%rl e%tﬁ&flxt}xﬁfu&o%yl glhéléven R‘ and R* are

, trif’l uor omet’h S
1&?@@4@%& b@%‘@éﬁ@t fporey ¢hlore rfneﬂrlsrl udT ﬁh}’lc%{?dﬁ dﬁ;/dri?s?rhw fblpro R is

lﬁ&{b)éﬁbstnla&dljpieﬁw dhe %nsuggmﬁény gr é%lecfé’@ flot th3 %r&%t doRfiRtoYof halogen,
phenyl; n is R7 an are as

subst nd

GEF e i SF R Ui 0% s HHBU e TBPAASS and, K R, X
g @edds defivdnicteBbdvBere is provi ded a conpound

according to forrmula | wherein X1 is ORS; Rl is

met hyl, ethyl, trifluoromethyl or halogen; R2 and R4

larapoihE 206HIOED 4T thePrEdehPROOAI0A ARG Ss proﬁldieth depempdad dogording to

% 19 g%ermA ?tf’uoogﬁ I’}%:eors (%netﬁt I%%ysugrﬂt gx 1&‘% h&l c@ghalc))ﬁen R? and R* are

rogen or
méep@ncteotlszhychmnmucmobh)om anethyd or @iyl i dis thgdlegwa@oﬂl@ro, R’ is 2,5-

dlﬁlbé’tf’cﬁ’de@ rped t@n&ng% ahi1§’ 8%%%%%&}‘89&%?& } here

I'S provi a conpound accordi ng t ormul a
wherein Xl |s ORS; R is nmethyl, ethyl,

Thr dnbiheOERPRIiDE of Fché"ﬁije&ﬁfe ﬂwerﬁi%natﬁge Ré p@WRled a compound according to
éndependentl&hhydrpgﬁ | uoro, chloro, nethyl

}’Sd@gg %ﬁnqhyg,oqi@ll p@luprgmethyl oryhalogen R* and R* are
M@ﬁdéb@ hidddRf, MRS Yhlods) dnettli\ﬁ owa@t Iug mlydﬂogerﬁﬁl BEEER is 2,5-

‘Iéff“%%tg‘gﬁ‘%ég‘wgﬂ 5 Rphtcg la%?s‘ségmlyeflesty I t%@ﬁgfsumﬂﬁmstmg of

Halogén, h@émad:}g@myl ca.@ﬂaloafﬁéyl , 7 2lk¥Ry, Rpslkylthas das  delbilked; and, RY,

e t her enbodi ment of the present
I?ﬁ/{e oaﬁe shde%%edhgre g\’/l “ded a conpound according to
fornula | wherein X is ORS; R is nethyl et hyl ,

e%éﬁ%@%lﬁ%k o?trh %%é%gf Fﬂ/gtﬁ%)naﬂ%ie 81%(7 (% ﬁ ciomgound according to
fgtrlm.yqu I v%reansX W@Bgéﬁ ip mefthyls oatley1, mﬂup@mgthﬁl. or halogen R? and R* are

19&6%5‘1%&'1 la{ycc@&jgeﬁ’ (L ’chﬁré Smegh lcbr% el%g@%?%)gr ﬂ{o?o R’ is 3,5-

as _defi ned her ei nabove, anot
disystiiptadeienyh misdrie 2omdR] @:ruéX e gy @ﬁﬂnéfb]éﬁr%ln@@}’ﬁpo und
accordlng to forrmula | wherein X1 is ORS; Rl is
X ethyl, trifluoronethyl or halogen;, R2 and R4
Iﬁraé“’ P erRbodHRREh Of herRreReRtyBention fhgre 1s ew@% 2 GeEpAYd geording to

fGiIIhN:i I vmreirSXhYSdGRi}fm 3) gneft}%]ﬂodft@é ﬁ@ub@m@t}@l— or halogen; R* and R* are
Su t he upns nt e .

iR Bl B, el 8 Siib o s I sighgros R is 3.5

dabitahtedyeenylayd the sustitunta laﬁeyhdepé?alieﬁlﬁmleetaﬂ Ry, theCdrofp consisting of

h%lyéé’x%y (ljcjrf ﬂgmétgﬂ% A1 &Clkkgxh‘?f gl(/ylﬁ%m?/andgfr}' S {nﬁlgﬁkoxy, and, RY,

kr@o@dmﬁasafeﬁnddélembmt i nvention there is provided
a conpound according to

In another embodiment of the present invention there is provided a compound according to
formula I wherein X' is OR’; R' is methyl, ethyl, trifluoromethyl or halogen; R? and R* are
independently hydrogen, fluoro, chloro, methyl or ethyl; R® is hydrogen or fluoro; R’ is 2,4-
disubstituted phenyl; n is 0 to 2; and R” and X? are as defined hereinabove.
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formula | wherein X1 is ORS; R is nethyl, ethyl,
trifluoronethyl or halogen; R2 and R4 are 25

Wo pabepessdent |y hydrogen, fluoro, chloro, nethyPCDEP2004/002995
ethyl; R3 is hydrogen or fluore; R5 is 3,5-
dlsubstltuted phenyl; nis 0 to 2; and R7 and X2 are
as defi ned here|nabove In another enbodi nent of the

present invention there is provided a conmpound
Im evashati ampoisent of gl resentyinesnépm thege jssproprdepd Reoppound according to

fORUBYT whEbRAYX istdikRY IRAGE Qﬁﬁbm&hyp rtrlﬁl?dr&g&ﬁ‘yl dR%haRBsh; @\4 and R* are

are 30 |ndependenfly hyd ro%\‘y ,. ¢hl] oro, qF
inslepsadeifly; vAmees Hhipen Gl Feb P%‘Yl R Gydgogsn or Sordf R is 2,4-
d@h&ﬁﬁﬁé d;!hléﬁﬁ Qndpth@ Rdsti@Bes 5B endepdagéitliywelBitad @B the group consisting of

ndepen | ected frao e ou nsi n 4
AaFggeXine, Fet baiel e o e Bafiginent e g lkoxys and,
I&l)ﬁmyna@]as@leﬂddd)hleﬁema‘ﬂa\@nd Cl_6 hal oal koxy; and, R4,
R7, X2 and n are as defined herei nabove. 35 In another

enbodinent of the present invention there is provided
Im anwigy cambod o pfl itheg)resent fireentioh. gheke ishpowided X coingou@RIccording to

I t I 2 4
TR LS PO OTT ) GOBRgeERC o
mrbpermylr:ntbrhsétdgym,,ﬂm |chlorry me@zyé T ethylf, Ri ¥ bydreesnjas fhiomp; R’ is 2,6-
d%h Hﬁéd hehRch RIBGEY and R7 bl ¥ drOasefiRliheRinaBHF. X2 are

efl ed “her ei nabove. WD 2004/ 085411
PCT/EP2004/002995 -7 I n anot her enbodi nent of the

ji'Y raﬁ&ﬁegt eniU@M@r%t @f‘ tﬁe"ﬁé@n’d Brvdiiony itk is2pro PIaRP W 8mpound according to
according to

S5ty | PREy K, 1t PRE I GED by AATOBERY iR end R are

idependemieparent fuord) wiloay Gm:;thyﬂ lotiethel; REHS hydirogelf(&tr Hjtorap R’ is 2,6-

<epied Rt e RO Rl e 4Rieingr R st g the sroup conssting of
halogkep eﬁde,rttlls)alk‘se Cg.¢ hadohllfyil aBns bllvexyg Cosmikydibivsing G, nhaledlkoxy; and, RY,

aﬁ& a%ﬁn eﬁ?ﬁ%]f‘ﬁe{ehn%{)g@él A _6 hal oal kyl, C1_6

o and Cl_6 haloalkoxy, and, R4,
R7, X2 and n are as defined herei nabove. In anot her

h?qp&gér%d%en{ BE R glfrés%ﬂtt mgé}\%( gﬁ]tthe%‘ 15I ﬁ%@lﬁed 3 d3 ?Udnqeﬁcordmg to

a Cco accord |n ornu wher ei n
foprsla Ryherginget i @R’ OétSIRyJ R emd.Rraa@ ﬁ@wﬁiﬁmya‘wdm%g@ﬁro fluoro or

ity BNeP 1845pt‘?(§rﬁ1 bﬁtﬂﬁﬁé& %2{1&1}13\4 PO ?1 pyrhlibAla8d pﬁ%lﬂr énd, X% R,
qeth%‘ or eth y y rogen or [Uoro;" R5 is 2, 6-
Reli B uB st ef ﬁ%‘;}rereﬂﬁl ?%€- 0 to 2; and R7 and X2 ar e

as deflned her ei nabove. In another embodi ment of the

i.nvention there is provided.a co und .
18 agojh wawf@lentep fSTTRERCH RRHEH dIEe 6 PIOCOBaRg Eoppoyny according fo
foretubyl whatiyR’, addrR¥ ailbtcg Wmﬁtﬁ&ydarhbn aradsoigenhiciRhepnst #4ched form a
ende 1. uoro,: Ghl f Qye Yih7 QF

rBey A BRERTE Do i P AR b e S RE X RN Blam aro
delfised hsteirabiéved phenyl and the substituents are

i ndependently selected fromthe group consisting of

hal ogen, cyano, Cl1_6 alkyl, Cl-6 haloal kyl, Cl1_6
I |akasRsy, endbdinent kf tehireseahBiventios thei¢ dsabiopgd aeaporRd, according to ~
%}Q@wﬂ&%ﬁgl% RS 9R%.inedq ke LRhE ARR VR caﬁle)nl aﬁ’on@s‘ 't@tvﬂﬁ'd'h they are

di ment of resent I nvention there |
afjachediven ﬁ@ha%&ﬂs/dwg% dilpygrotpa o f”Wﬁé’rnésr Iﬁ lx&yql %seep?s is hydrogen
P Hucphi R’ iSFSptRRGIRAbAhRed FEBREHAER?, RY adty 040 g defineheddifubove.

fluoro or

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

a host in need thereof a therapeutically effective amount of a compound of formula I .
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methyl; RS is optionally substituted pyridinyl,
pyrimdinyl, pyrazinyl and pyrrolyl; and, X2, Rl, R2,

WER304BFs4and n are as defi ned herei nabove. 25 | PCHREP100€002995

enbodi nent of the present invention there is provided
a conpound according to formul™a | wherein R and R2
along with the carbon atoqs to which they are attached
forma phenyl, dihydrop®ran, dihydrofuran or furan
ring; and, X1, X2, BG 4. B5 , R7 and n are as
defined her ei nabove. eN-gbog{ ment of the
present invention thareN.s3 ed a c ound

according to formul er |nh§g is ORS or SRS, Rl

and R2 along with the caRbon atonms to which they are
fhé:aahed LORm @ RACRY v, €5 WAEAPY bR SEINARGEHIRN: Und hydrates
furan ring is h grogen udr o;

bvafes, Céaélifﬁféﬁ%dlaﬁld%%@?n %aitts arephienyl : and, X2, R7 and n

are as deflned her ei nabove. 35 In another enbodi nent

ﬁy t£ invention there is provided a nethod
Gpotperemb 5}5*63&9 Fiewpresprifigientiophers s ppaded iipatepdafer tpapijng an HIV

infbfcﬁ(ﬁi; biopteveting dneaAN ﬁﬂéctﬁin[ﬁr t@atiRODS@MRA, TbMPrising administering to
in need thereof a

8] HgBthoathoy e utel rshiion! OF Eowpg A fymula I herin: X
& ORMR 'ds inethYIDRANHINN8H AL hy REFAR20 82 AM&%mdep%ndenﬂy hydrogen,

@}r%@loro%gh% ore F%ha%R 15 hg\d%]o§era%r;}}uﬁg)d Rhgrog ?{gé% §}bb5m3§§ phenyl; and,
KyBr aitdesare asdsifivert lesginabbwt hr at es and aci d addi ti on

salts thereof. 5 In another enbodi nent of the present

i nvention there is provided a nethod for treating an
Tayotherembediment, of By ppesentdrvention there s pnrcrvﬁctedtaurmhhodcfpr treating an HIV

fofe8@dn, &%r&le%%ﬁl I-ﬁ%fe@t‘iyﬁp&‘ tRlafiih AGYE B AR E b 1 co

host. in need thereof a t herapeutically effect
admivisteringrio & hest Myesash heespt ¢ Bresaneutically, phlsptive gmonat ofp p gongrand of
ﬁ%nM§1nethyl ethyl trifluoronethyl or hal ogen; R2
£_ind gtl drogen, _fluorg, chlorg
?W 3* ﬁ? elg’e% sR h§d © gydefipgridicreinakeye; %nd hydrates,
siop/fatesmaaltﬂrg&e&mb&hd tdditeh ahemyteos, antht leaQthﬁgonéﬂB'un@EHﬂecféd from the
t her odi ne
hE Bhalikor B BRIARRLF e GRB s SATRRYRB o Gfors. non-
mncbamdengvm ttdhdriptas ielibitars, CERS iphibie@ s hridndrabfusibh Yahibitors.
i nfection, or treating AIDS or ARC, conprising co-

admi nistering to a host in need thereof a
Ipjaeothgysmbodimbntyf thiefpessent iy entiomuthdre iprevided apothed foftredfing an HIV

ihREEBA & preventing an HIV infection, or treating AIDS or ARC, comprising co-
administering to a host in need thereof a therapeutically effective amount of a compound of -
formula I wherein, X*, X% R}, R%, R}, R*, R®, R%, R’ and n are as defined hereinabove, and

hydrates, sol{rates, clathrates and acid addition salts thereof, and at least one compound selected

from the group consisting of zidovudine, lamivudine, didanosine, zalcitabine, stavudine,
rescriptor, sustiva, viramune efavirenz, nevirapine and delavirdine and/or the group consisting of

saquinavir, ritonavir, nelfinavir, indinavir, amprenavir and lopinavir.

In another embodiment of the present invention there is provided a method for inhibiting a
retrovirus reverse transcriptase comprising administering a compound of formula I wherein, X7,
X2 RLRL R ,R% R%, R®, R7 and n are as defined hereinabove, and hydrates, solvates, clathrates

and acid addition salts thereof.
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wherein, X1, X2, R, R2, R3, R4, R5, R6, R7 and n are
as defined herei nabove, and hydrates, solvates,

webathssates and acid addition salts thereof, aPCI/BP2004/002995

| east one conpound selected frgmthe group consisting
of HIV protease inhibitors, nD I"'eosi de reverse

cr ase | ibitors nucl eos verse .. ..
R e R R i e S R et
Plsiimmraversd ﬂnartanmse Biyvirngnt keagbhenuetidowlittimesgecab wildeype virus
ol&ngat : %adnﬂ}{ﬁﬁ Qﬁot% th;agtru? néeﬁ tﬁ%lrre%¥ Ia‘%l?egaé)e?tg% 19 Qgec}_lﬂfvmount ofa

dopbevend; o formela Trwheredr, Kg, W BSROR AR cBo,rR)ralné g as defined
R BbRE &1d, R, S1hest clétﬂaﬂé? %gd LBeLeafiofsalts the eofi‘.

therapeutlca Iy effective amsunt’ of a conpoun
formula | wherein, X1, X2, R, R2, R3, R4 R5, R6, R7

1aBfbtRer@fBod@medRf e Pebsbf Erﬁfblﬁﬁbﬁ %@e is ?Mld%@ a F}%éﬂfotéﬁr&?tmgfan HIV
ILon salts ereo

lg%Ivates clathr?ﬁX nd aci d addi
EFCH: O PRSP 8 HLE HRfotiive. & SFReQUDS oF ARG WBerginglgghost is infeted
\ﬁdﬂmt&tnl df GHU fthdhdaQMBdi Reuced ARtepHbiliao eivEl@ROSvRgine or delavirdine

ERRGHPERIITHETHE Y B0RE aer Bareal F e il SR et Gy
compeiusltof f@nol'a I vhagin, KAWrR', R, ROyRiYRY, R R Iaﬁd naeias defined

d en 0 avi g not er
e%g%gl rre%ﬂ %{EP;{% &Y\;raéegen ratﬁ%/)aenﬁtaflgr?d et & |Sser|5:P gw ded

a met hod for |nh|b|t|ng a retrovirus reverse

th %1?&%& gfng&ﬁﬁgr}t g?ﬁi@ 'i)%ﬁérﬁl W%me?etﬁg [)fo e &ﬁﬁﬁﬁg&ﬁg@? Eolﬂa})osmon
Cﬁﬁlerlﬁn%? Wempeugiesllyefgctive néanﬁbzkfzf@@omamd lof) Ermuled wherein, wherein, X',

XFPORV REGE, RC R&tﬁﬁ [E88 n 2R deied hﬁgﬂhﬁgdvlg nrling ﬁ%(%rﬁteg Q&(fﬁ&f clathrates

V%% 8 PCT/ EP2004/ 00299
BhBYY P ﬁ‘F{é‘u‘ﬂ“ Sélffs sreofyyithdhsprovisp Batf Hris prbe-ghanzleps, By penst
vdsubetitied phea, il Hdiditde N@th&t lehs® bﬁé@ﬂaﬁﬁh‘éeﬁt@&l@f &Beptable carrier or

t.ase | east one tion, w
GRS B oYy G i1 e Gl s e P g diseases
mmﬁab&mmmmmmumﬁmmdﬂhem@®ﬁusmhmhemapeuticaIIy ef fective
anmount of a conpound of forrmula |I wherein, X, X2,
R, R, R3, R4, R5, R6, R and n are as defined 5
Iin enaghen ainbedimerd nithe pyeskna ineentios Gleweais poyided aptocat &8 prepadhg a
h@%l’o@g&ggf ﬁﬂn‘ﬂﬂa f @Jh'él%mt i“%% 6§f’ or d)@H 26 %J]ﬁf is ng?c{n gl%n;ubﬁ tuted aryl,

resent 1 nyvention ere is, pt OVIded a
of heteroppibmeintyHK Vs O, B @rd¥R and ROR® mdeR/ et dsrdgfinad Heteinabove,
infection, or treating Al or ARC, wherein the host
IS infected with a strainof HIV whi ch exhi bits
reduced susceptibilit¥X S , hevirapine or
del avirdine 10 conpri si bstnwnng to a host in
need thereof a therapglt ctive anount of a
conpound of formula | , X',OXZ, R, R2, R3, R4,
R5, R6, R and n are as detined hereinabove; and,
hydrates, solvates, clathrates and acid addition salts
thereof. In another enbodi t of the present
whitheibde@toinpeee thieSteps 6 (g todplR3anh BBL @éiﬁpdﬁﬁdi of formula Ila wherein

SItIO 15 (o50) t her gpeuti ca tive
35 SRS, GPkoxr BB R i By e TRt or o firb Faidg, o ) an
apdlkyl h@lﬂe td%’)rpddaa an &Ber oleﬁqrmEﬁ JIHRGnd, H‘X“amhiydﬂo@hﬁ‘ as

' . and. rates solv . . .

e
FroBrsuth Shéllllml cfyanige topragiucetbe pivemonding nitfils (¥5m Chiytand, optionally,
(C) hydrolyzing the nitrile to an alkoxycarbonyl (X* = CO,alkyl) or an O-alkyl imidate
hydrochloride (X* = C(=NH,")OR CI);
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unsubstituted phenyl, in adm xture with at |east one
phar maceutically acceptable carrier or diluent

wa@ adoitiogi4ent upon adm nistration in a single orPOIEPI0p4/@02995
dose reginmen for treating disegses 20 nediated by
human i mrunodeficieny virus inhibit HV. In another
enbodi ment of the present invention there is provided
a process for prepaRingXa heterocycle Ja férmlal
wherein X1 is €R R5 and RER’® opti onal | y
substituted aryl, het erocaryl noi et} 2 is 0, S
or NR and R - 4, R.. are as defipe efsi pabove, R4
X1 R (~ X2 N L RO 25m\/\,h%chpzoc*33
conprises the stepsRof. Q (a) coupl i ng %an aryl
conpound of fornul@ﬁﬁa wherein X4 is hydrogen,
al koxycar bonyl or ) Wi th (A an aryl nic acid or

(%A}a?‘% eur@% é)n?pé)}mncg %f t{)xgﬁllaaﬁb (@‘r—a%ﬂ%%é/cﬂ@&ﬁ@g @%ntpa!’llg;%%ydr_azme
hyptettp Grrinrfhe doxbhydeider@iTngX’ EGNFINHI #nd, (@) phosgene, or a phosgene
bﬁlgﬁo@;b‘fﬁu%ﬂsoggdl%gmé B fogh\ﬁﬁ)k %51@ sz hseObJr o(@ %uen%glly with an

lum cyani de to
} iseeigaatel (FR/CRD tormmpdiicg xdlae’ylm}amaﬁ@b FIC&T@WHCQ:@)NHN
aHar %ﬁlbxiel 8 Probif} tﬁy thifdol e ¥ @x’aﬂNﬁf)k&Xy@ %Xiﬁgwmtﬁ%ﬂoffonnula b (X*

.or an_Oal kyl im date hydroch
R R i v S o PRl rshigide (' =
&= Z%OKACWZJ)R%% Blm lthBZarB&me(d@l)zNﬁtHS)OM@)td) prot¥e TIb wherein
treating a conpound of formula I'lb
al koxycar bonyl ) sequenti al | Lt h hydra2|ne hydrate to
formthe acyl hydrazide (1F¥b Mgﬁ.: CONE NH2) and, (a)
e

phosgene, or a phosgene equs nt, @ produce an
oxadi azol one of formula | wher X2 is 0; or, (b)
sequentially with an 5 alkyl i'S8€yanate (R7NCO to

}ﬁlﬁ%% H%Wlaﬂg% (:}&\}//\n Q{Eﬁ’ﬁ@g % foﬁﬁula gﬂgu i Q)ﬂﬂ a ueo%xs FCid o hydrolyze

selﬂzn&hmh)adlamlme @m) progusa B pwgp%mﬁ pf fonméa bwhﬂemﬁi; lisaS-Rb

(X4 CN) sequentially (a) with acid and al cohol to
produce the O al kyl imdate hydrochloride (X4 =

Tecpnqtey pnbpdimputyf the pyeset ﬁWS@OHféI%eFSAS PHIVEIE P BRsssH @s described above

N dFGE = SdEPduhd 6f BIANMERhdrbin XMEORY, R? is optionally substituted aryl or
heteroaryl and the ether is prepared by coupling an arylboronic acid and a phenol Ha in the

presence of a Cu(Il) salt.

In another embodiment of the present invention there is provided a process as described above
for preparing a compound of formula T wherein X" is OR’, R® is optionally substituted aryl or
heteroaryl and the ether is prepared by coupling an aryl halide and a phenol Ila in the presence of
a Cu(l) salt. |

In another embodiment of the present invention there is ﬁrovided a process as described above
for preparing a compound of formula I wherein X' is OCH,R® orOR’, R’ is an optionally

" substituted aryl or heteroaryl moiety and the ether is prepared by coupling an aryl halide or
heteroaryl halide further substituted by electron withdrawing groups, or an optionally substituted
aralkyl halide and a phenol Ia, in the presence of a base.

In another embodiment of the present invention there is provided a process as described above

for preparing a compound of formula X wherein X' is ~-OCH,R?, R’ is optionally substituted aryl
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Ove 10 X4 is a nethoxythi adi azoline according to
formula (I11), and (c) with aqueous acid to hydrolyze

wa@ a0od/osmtthoxyt hi adi azol i ne and produce a conpoRCIER{004/002995

formula | wherein X2 is S. In another enbodi nent of
the present invention there islbrovided a process as
des ed above for, preparings conpo I
r?%r pr yefopmed s ounkinzied algpftof %r%lrfzﬂﬁ gL {ﬁoeﬁmﬁrc@t?lyzed byana
@iklkyhzodieitekdas Yhd @ag1 bhdalRfIHiRIsphise. Pr epar e d by
coupling an aryl boronic acid and a phenol Ha in the
presence of a Cu(ll) salt. In another enbodi nent of
Iﬂﬂoﬁbmﬁmﬂuﬂeﬂt/ﬁhhé oesehtieventionsth@e daraddeda moaam desagbed above

above 0 repar
Va?] é&gar?n%&& oxa(f/ adez@ne %Ppout?(g %flttn 1%}1]12 fb e%'iﬁslg ?on% gx(c{%flf@n{ula Jiky
wher2i et @Ro«ar—@CHaﬁh dR? isepianaliy substitptee park erdletwoam@b li$ ng
;ﬁﬁﬂ? a phenol Ha in the presence of a
(% Q%ﬁﬂﬁo %%her enbodi nent of the present
|nvent|on there is provided a process as described

abAYer Jnﬂfodﬁ{eﬁp@fr mé‘ﬁe@nﬁﬁﬂﬁme@ fis ﬁr@‘hﬂé&' ?rbceﬂh@ ld8dcAbed above
X1 is OCH2R5 or OR5 i s_an. optional

& pEpiingee @X%ﬂl%zploar C%@%Oé%@r orpoolant st ‘gﬁ%%a tqheponpd efiformula Ith
Phepiane ¢ OK° &oORHLRYRER o@ﬁdﬂalhh albkidete@bryl hialeefanyX’ is

rt.her su tlt d by electron w thdraw ng
g?&bﬁgm&g“ﬁ%&méﬁﬁﬁ Hﬂfa€5§ubst|tuted aral kyl halide

and a phenol Ha, in the presence of a base. In another
%}er e oggne(r#e gﬁll]eo ! e%g x(/)e\rll{e}o etgare?sgl?r%xlr}%dea apr%cegsr a%\éeééﬁged above

ﬁm pRpanig agfiafobmeabapdundhtfomnuia Koy i;r@tmmbm&un@@f fognula ITh

' .| ¥ sUbSt g. B - C(=O\NEINH
%%@226%%50%2@?? RH gllsa h%énatge) et@%Efl t ?@ﬂ?(o ] O% ?
supitialigwiin mathg ey aRBCHREM iserganate aslérn@ﬂe@@m spdrgm hydroxide.
catal yzed by an a dial kyl azodi carboxyl ate and tri aryl
or trial kyl phosphine. In another enbodi nent of the
B sax enibieduient ofrihe peseat ipeenpipnrigduPraVigrdaRe s desoribed above

ﬁ@%%m%q tRRGYMDlone c&_ﬁrrsom SPfkhMe I w u@afalg |a%61ﬂb&iﬂ@ of formula ITh
ou of . f or mul by treating. a n% ynd_o

rvarrﬁe% iy OB’ oniREHeR n R optonefiesshpitiietp lﬁé(-if‘%’ﬂz ) Cl sequentially

?Jraiulle\éar%rhﬂd dotit @ eheBifyY ésted bndRfue8 asyl, X4 is

O NHNH2 wi t h phosgene. | n another enbodlnent of the

present invention there is provided a process as
aesHrhdaeal (ﬂb‘ﬁhl’Ebntlﬂst f19d hpfetafetsitg ofdloraxae bfihatl eﬂﬁlg for example, a
FOPROT b RREH S cmbybaE et S SpF PERBURERA sp the terms 0
Opt angh&bheyor snobest artditeldashone” car bdstdinteaehahgeablst hclsm
C(=O) NHNH2 wi th carbonyl dii m dazole. In another
enbodi ment of the present invention there is provided
Thpploseds dEnaldsinabet" aifay to tha Srst dafinfiios pravideg ingthe Summary of the
tdkRiql one conpound of fornula | by treating a
conpound of fornula Ilb wherein X1 is ORS or - OCH2RS,
R5 is optionally substituted aryl, X4 is C(=0) NHNH2

TROHER t=d:186|aluayrvush&d%%éﬁyaenbteyﬁyﬁm%ehe@ror Bltaﬁéﬁed chain, saturated,

i socyanate and net hanol i ¢ ,sodi um hydr oxi d %

monovalent hydrocarbon residue containing 1 to 6 carbon atoms. Examples of alkyl groups
include, but are not limited to, lower alkyl groups include methyl, ethyl, propyl, i-propyl, n-butyl,

i-butyl, #~butyl or pentyl, isopentyl, neopentyl, hexyl.

The term “haloalkyl” as used herein denotes an unbranched or branched chain alkyl group as
defined above wherein 1, 2, 3 or more hydrogen atoms are substituted by a halogen. Examples

are 1-fluoromethyl, 1-chloromethyl, 1-bromomethyl, 1-iodomethyl, trifluoromethyl,
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I n anot her enbodi nent of the present invention there
is provided a process as described above 20 for

w@e@pasisng a t hi adi azol one conpound of for nul aPCT/BY2004/002995

treating a conpound of fornulg |lb wherein X1 is ORS
or -OCH2R5, R5 is optionally substituted aryl, X4 is

trﬁ(lpl?ﬂ%‘}hgd %brftﬁ&ﬂ&ﬁ]ﬁ'tﬁ gb!med%lt Nafrgs ﬂgﬂ' Pﬂﬁ%&%hi Blofmoethyl, 1-

acl ester’ an ueous aci rase

fogpetish - isractg blcuesdit Ay enop b ePdooty LGRS Bk, B

brbR8grofbl 3. 2-diftkhorS6@IPl €, a 25 conpound refers to one
or nore conpounds or at Ieast one conpound As such,
the terms "a" (or "an"),."one or nore", and "at | east

' Tlmerm ‘CtlodlRyIt sLked Mdr&h ablafE @aithnsteh eﬁlﬁbd?clicTﬂﬂ% JohtaER 3 to 8

ef i ned herei refers to the firs
coFi et D G L T Bl Sy Y0P el SR oo
30 The term"Cl_6 al kyl" as used herein denotes an

Tl#r}%‘ﬁxg l'e:gs \Qédﬁé& gl a%b&ch@@ltﬂéﬁ}%gﬁﬁwmrﬂaﬂ @%S%pmsmg

car bon reS| ue Contalnlng 1 car bon at
caE@ammi bylregen gfors| E@m@@ of sujitallf grrberownstinchyds, b aremphliniged to,
pHeRy1, ﬂoBfY\@ﬁdeﬁiflkMJd 19 Bloilﬁa?phth?? laéJQﬁl éﬁeﬂﬁﬂ-ﬁls&toﬁ%beycﬁé fRMkies such as

5 ?Zéﬁ@%%wmnwé@pfﬁ ABYF) ErERY e Phﬁ“%ﬁg?%%?v% pae or more
su&t&blbl setithatewickl apsitestsancluiRar,; g alkhie d, Pikaldatal) € ¢ ey ctdadiyl) Ci.s

Rl Goeo P el et Pt Buignd Ghaaisiio Selnflindooio,

habsgen, badida,) aﬂ@]ﬁmﬁbyﬂlalkjtlamh}bmmw hoyl, hikoxparorglhaakbamoyl, N-

SR ATl 200 001

tribronnnethyl trllodonethyl 1- quoroethyI

eﬁ%}g&gl%g%" 'or Jlfggcﬁgé}%g A Psea%e eglggn%%p%hﬂonocychc— or polycyclic

argmatgtrmtchylprlslgg P whqmatpmselmqingen gomgra@ﬁgpﬁ @pare bgteroatoms,
nge?abgf §td § hiQbA6h lde eid&rfﬁl? sb18dt4R fr oY @K Yhyge @ andl S8k, As well

herei'n dengtes a saturate carboc%cllc rlng contain

knmpwindo thoseskilled in the éqtﬁéleteroagl nggpcha&?) wqmat)@}p q:récégtt%n ixelr all-

 cdDORl c@ﬁ&ﬂ&tpﬁhs mu& kg os@wmlﬁm@hﬂ&n @hetaysﬁlypgsﬁp/ﬂeed only have

The, ter as USﬁ herein gh cI|c

so&m c&%r}‘;%? 3ro %/t&fg?rlagerg EF&“(YBWH Lg)ﬁ bnclu%e, but are not
liliett te%gzﬂdmpp ﬁﬁ‘ldaﬁ)iﬁmrﬁﬁdﬁf %}ﬁaﬂyl; &ﬁlzﬁy]apyﬁolg[ p;tﬂfmlyl imidazolyl,

| u not te e 10
CPhE AT Aoty Wb e, e Ry
thizaoliph dryanyl sormxb i, iirelelyd yoimokisyl, and oxazolyl. A heteroaryl group can be

un%ulgss‘t gu‘tet% %Slﬁl{sgtm/eg r\&ﬁ%? E{}X{) € a{ﬁgz.bg Méstlg{eﬁtg Qelgc?&l i?o?n hydroxy, oxo,

unsu or subs ne or nor
cyznd, talidy), elkexsh Seloalkexyt alkylthics halg,dbk)aﬂcm eﬁpsalkqmmb@yumsw

al@léﬁ}ﬂno,l cﬁ%ﬁbﬁﬁﬁ'ﬁb Oﬂd@é’cyl %451 %fﬁla‘i’flklhﬁﬁyl SHoxBcari¥ink 0¥ bamoyl, N-

albxlka}baé,w delalleica@aﬁwb aavk owss @161"618?1 Bndisatety frmfffogen atom in the

hé%ébaﬁﬁler &XioBQonaBy by AloRMe. di al kyl'ami no, ami noacyl ,
acyl F koxycar bonyl, carbanmoyl, N 15 alkylcarbanoyl

N, N—dlalkylcarbanoyl nitro and cyano. A "heteroaryl
TR t@MD"hetéfocy&l?lt Qfe@@rtﬁ?éfiﬁbmcﬁfalaﬁt S REARSEIR riditat,adsifing of one or
nnnocgcllc &ok%cy
more ring; preferably one to two mgs of three to eight atoms per ring, incorporating one or
more ring heteroatoms (chosen from N,0 or S(O)y.,), and which can optionally be substituted
with one or more, preferably one to three substituents selected from hydroxy, oxo, cyano, alkyl,
alkoxy, haloalkoxy, alkylthio, halo, haloalkyl, nitro, alkoxycarbonyl, amino, alkylarriino,
dialkylamino, aminoacyl, alkylsulfonyl, arylsulfinyl, alkoxycarbonyl, carbamoyl, N-

alkylcarbamoyl, N,N-dialkylcarbamoyl, acyl unless otherwise indicated. Exafnples of
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aromatic ring conprising 15 carbon atons, hydrogen
atons, and one or nore heteroatons, preferably, 1 to

W@ 20vetgisont ons, i ndependently sel ected from ni PCDERI04/002995
oxygen, and sulfur As well 20 _known to those skilled
in the art, heteroaryl rings Theve |ess aromatic
character .t han r. all on. count er, parts. Thus,

A TR N L

teedsidothiophbraVend tholile. degr ee of aromatic character.
Illustrative exanples of heteroaryl groups include,
but are not Ilimted to, pyridinyl, pyridazinyl,
Thertermi "dikoxy gywdzy hsedtheicazmenys an Pyalksd lgydup, yhyereiz alkyl is as defined
A d | s
%glrfeas??fgé%lrhethox : e’d?o&;?h Pro g} 91%;3}{‘/1%1\3; P ra@?cl’*{}fgt zhbuéylozTy, t-butyloxy,
HeQUMZdlerOXYZ Bemﬁpmleﬂyqlmg hir sppers. | soxazol yl

i ndolyl, quinolinyl, and oxazolyl. A heteroaryl group
can be unsubstituted or substituted with one .or

Bhiteraplaly s gronpiasieed heerineeasg 21 rioHor gERugxyieraR glicyl s s defined
a%}é@ef‘siﬁch & Iﬁéfhthloaétﬁtﬁ?éF n-phoplRab, kardpyltab kybdtylihd, i-Badyhio, #- butylthlo

hal ﬁj koxycarbonyl am no, al kyl am no,
I@WH' V %h¥ﬂ6%%yl alkylsulfonyl, aryl sul finyl,
alkoxycarbonyl carbanoyl N al kyl car banoyl,

b I di
R R SRR 2 K BB S S BB oo
B Etficdabdve. Beungies N booadlexy Eroepd iecinde; vétagr ot ymﬁtyd to, 2,2,2-
EAISheS TRRRRLARD AR IR AR
two rings, of three to eight atons per ring,

1f' 18 1ek N%Elg%lk%?) (%?&ﬁ;" Q’E used Eﬁﬁrrﬁegﬁ’s A5 HL R a'gﬁ?dpcbvﬁé@ﬁ haloalkyl is

can_opt1 on
as pBngdiabevsdAB @iwmqpf&q@amlmp@s igshudese b@itﬁr«ynqs Hanitedyto, 2,2,2-
dift&8ethhsiibt uent s sel ected from hydroxy, oxo, cyano,
al kyl , al koxy, hal oal koxy, al kylthio, halo,
hal oal kyl , nitro, al koxycarbonyl, am no, alkylam no,
Theatrky lagioxygrovplvasioad drein aleknysl as @1-drghgroup wheydis eyl isray Hefined

%l){io gﬁ)lﬁ%?}{;g&%aé\ig cgﬁ[)?mygnfuté& %ﬂ%&&ﬁ%%ﬁg l)r mcare su1tab}§,

anoy unl ess ot herw se |_n_|ca e .
sghsﬁvm@sl’referam thoew/ fasalian apdmyEPRO0Y BORGyeic rinpgwherein the ring

&ﬁfpﬁﬁé&@c‘é}bbﬁ a’&)ﬁlg ' r@ﬁh@d fo%}eﬂ% "(d%%gﬁﬁg;@ o8 Ak tén'nn‘bﬁtﬁﬁilaﬂypsubstltuted

furanyl, tetra ydr opyr anyl tetr |op enyl
Xy Teans tha el Qe oHY YK gybsgfutsd pvit hpse {rsiBre RERF frlected from the

%’&ﬂi’kﬁmﬁﬁmg@.)f 8l Mﬂcyl,gm ll'lBloal‘ﬁﬁeCﬁgl Helddikl] ci. Gsalmy,dgf lalk§Bhio, Cy6

g k}@% Fons kﬂglg{gg% gkyhalq 1 e%gallfﬁ%m E%im amino, alkylamino,
amylythxyamm@xyﬂ &y alkbﬁrbht)bbm,)catbambjdﬁngcylchﬂiamWI N,N-

%é%ﬂe é ge ter "al kyl thio group"” as used herein

%m'%FW’HgFVV Y"Bup, wherein alkyl is as defined

above such as neththio, eththio, n-propylthio,

i -propylthio, n-butylthio, i-butylthio, t-butylthio,

T tpran’ﬂlyﬂetohiyh)xbf poduptiasnged hapdin miesns e OsheteFbarylt geoup, wherein heteroaryl

is gsaé1 9@ qgu? gﬁ%r?ga)nllﬂr?ge an hl%?ﬁ%&%{l%faﬁ&?%n be ]pbstitu(}ed or

sabdipeted E»tlamyl az snopd sufifalple subkidngntsg Exampdesiof bptengeryl gnaupsanraude, but are

glmktécmot y3 ?#d-}’floxg ?pﬁrolﬁ&;f 5 591%%19}93?( ¥simidazolyloxy, 3-pyrazinyloxy,

| uor ohe
@dff'ﬁﬁ’flgllfé’l@i}’hexafl uor o- i so- propoxy. 15

The term "acyl" or "alkylcarbonyl" as used herein denotes a radical of formula C(=O)R wherein

R is hydrogen, unbranched or branched alkyl containing 1 to 6 carbon atoms or a phenyl group.
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The term "hal oal kt hi o group” as used herein neans an
- S- hal oal kyl group, wherein hal oalkyl is as defined
w@baness4An exanpl e of hal oal kt hi o groups i ncl UPEBHEP1904/002995
are not limted to, 2,2,2- trigfl uoroeththanthiol. 20
The term "aryl oxy group” as used herein neans an
TR @Y *a 1 éépoo\q‘ﬁe 5§%sgd RLrih dé&t@% rggéall Q@Errmﬁzp@ ()ﬁ";vhereln Ris,
arylox oup Ctan be unsubstituted or substl ed Wi t
%ﬁidy raached pliglisdescebyskabptauent s.  Pref er abl y, t he
aryl ring of an aryloxy group is a nonocyclic rlng,
wherejn the ring conprises 6 carbon a refe
Thefempragylamae” ax tspd hessty fesiplps a raigal cefémuﬂaogﬁw‘ -G M}ere oyt isas
dgbshdrtiyf ed aryl oxy" means the aryl or group may be
substituted with one to three groups selected fromthe
25- group consisting of C1_6 alkyl, Cl1_6 hal oal kyl,
TEBteﬁ'n Myﬁbcﬁramk ydid" (Shisdd Iﬁfelnodeyoteﬁraﬁlcdl of Ydrinhlag\rBERH)E wherein Ar is
al d C Ik | f |, Cl_6 hal oal koxy,
artﬁpl% Sﬂi’l 0 ﬁltﬁdtafﬁ;lgp Ouﬁ Xesér?]bed gfr;]n%no al kyl am no,
dialkylan1no am noacyl, acyl, al koxycarbonyl,

Tffe,at'égl? rgﬂry?gene Nis%s&y lg 8 %XL dwmhﬁ\hmgzlr %& &1@5 Qﬁ'lﬂg%h hydrocalbon

nitro e term eteroary 0X I‘OUp
rad@eldhavérgérqm ?@éﬁ six gprbonstiedlusivganldss gtheryse i s ﬁxamples of

al@%@er Q@4 mclh@e 88t 26510k NRHeABONMEhyldCtBRER! ?@gﬂbne[ 2 A3 thyl-
or

het er oary oxy g oup can be unsubsti t u
Propyete; butylsee. %efhbbeW D%r more suitable substituents.
Exanpl es of heteroaryl groups -include, but are not

T%&l« mted F&(I)fylo)cgppa)fajf(yq sox%g}emng Bt%%&ﬁ%%cﬂ ]ﬁ%"b)\zvg},e'reinﬁ;bs an aryl

radtcﬁllyds idetiirchy |h®mijl, alﬁﬁl"'fm dileflame taliaal 4s dafmeda‘iefem and tisommylhlkyl group

. as_us he gnot es a adi.ca
eSOl e M BPS riRer B Soral B By no
limgerd taj teinmygd, maem}detﬁyl,chpltmyip@pyins or a phenyl group. WO
2004/085411 PCT/ EP2004/ 002995 -14 The term
alkoxycarbonyl as used herein denotes a radical of
Theoterm 'Taloger'@r aRObrinahernRiliasine, aifvingbedneide, of 198ignched
CQilrgs}eﬁ 18R daPRE 0AROWE "HHS etngd'rﬁﬁasségﬂh&m dBRro, Bfonths &l iodo.

enotes radlcal of formul'a - NH (acyl) wheré
Thitgm | hé’dﬁ%mh(’?ctﬂ’eﬁf?fé@ Feeidicanpriyed of Bydseecn ayd phalegsnc
aci d' as used herein denotes a radical of fornul a

ArB(O) 2 wherein Ar an optiona bst |t ed
T@*ffaﬁlb e o Ber s Panea g eI R MRSt 2 g4 deined

hetsia B agibRE Bf AleNahiassuifordi] trludatbut - f&tTintited oy maﬁﬂadﬂnyl and iso-
saHurﬁgﬁd hydrocarbon radical, having fromone.to SIX

POBYBURY i nci usi ve, unl ess ot herwi se indi cat ed.

Exanples of alkylene radi cal s include, but are not

vt h €., 3; 05 C n r .

B Pt P B it B ogi B SREHR0 eI Wit s
de‘fmﬁgt hqblhylEKamptes bﬁalwlkylhbsulfsnydl g@uldhézutszitrn neldingted $o mpibylsulfonyl
al S 1Rufdns; Wherein R is an aryl radical as

é@g?QQEyﬁ%re¥n, and R' is an al kyl ene radical as
defined herein and the aryl al kyl group
The terms "amino", "alkylamino" and "dialkylamino" as used herein refer to -NH,, -NHR and -

NR; respectively and R is alkyl as defined above. The two alky! groups attached to a nitrogen in
a dialkyl moiety can be the same or different. The terms "aminoalkyl", "alkylaminoalkyl" and
"dialkylaminoalkyl" as used herein refer to NH,(CH;)n-, RHN(CH,)n-, and RoN(CHy)n-

respectively wherein nis 1 to 6 and R is alkyl as defined above



10

15

20

25

30

35

is attached through the al kyl ene radi cal. Exanpl es of
aryl al kyl radicals include, but are not limted to,
whewzpsisiphenyl et hyl , 3-phenyl propyl. 20 The tRCTEP2004/002995
"hal ogen" as used herein neanﬁ fluorine, chlorine,
bron1ne or i odine. Correspo alngly, t he neanlng of

rm," hal p" asses flu r and
T %HS Gf‘FPéln’P%lr i “Sﬁilgefn%ﬂ o e bel, C@ f% an acl d
alkglngirinegld and "Nyeiiadigdeartzamdyld n{aaha)gamcalﬂ\ié\]% o CONR'R" respectively

VAP P RSP A g o0

. 25 her ei n.
Exanpl es of alkylan1nosulfonyl i ncl ude, but are not
Thi GQ} &% écf Hh m@é}g tlﬁe%‘ﬂemf%ﬁl%@é’&é%cfdu%' whed B acid
term"al as used herein nmeans the radical

(indpdipoiere am@r@cﬁi gves W i§IPKYfP1as  def i ned herein.
Exanples of alkylan1nosulfonyl i ncl ude, but are not

I t 3 d
o R M0 B0 SR S b s v
intkseshvietbéd specnﬁf @rotdtpicNiiZomerikdBulafnoin theMHgr: atlgrgcﬁgr,qoya}gi,tly bonded

hg{}?%en akoan ? then tw atg%E I '?51@0[@61%) %e%éxia}(\g F}&lgt\ﬁﬁ)e I;/lk%\‘llumg%@ H@e?nepts to

rogen In can
issmteancndividfafl muemers umlytpeqdnse & mirtuye whisgichemical and physical

plhoglaljﬁ&l, ﬁm‘,&?@%{e kit ﬁ?gmﬁéof cgh%l){fryig aﬁ%lé;ﬂﬁiﬁléﬂ bf' th@ Squilfefim is

rern re R2N %)
depenfng pit Ql@pycammp W1thm|ﬂge r&olf:@ﬂ% EoR axap@piles ingpaay| ali tic aldehydes

agfltét&ﬁg sﬁ‘@f)a\é %cé(@ie%?&“ﬂx@&% doRRERRAHIRPE Dhenots, thé enol form
refix "carbanp use erern

AT pmﬁ@gm&? R B O oy & ~COH)=CH-

) aHu&é/ﬁ’d}@ik kyih ear-haney! & -orans=1.) hﬁﬂdﬁﬁﬁine @@NHER) NH- 5 -C(-

respectively wherein t R and
NG orAuRITy HIalgiet 0 Aerm M HapBrn Dshepesty e Soyetic
r1n§@£id&ﬂ@ér@seﬁtﬂﬁ&ntl@ﬁenu&ﬁ§hs§é§ ki tantonRein forink of thé esmwahds.
speci es produced when an acid (including here a
carbon acid) gives up its proton. Conpounds of formula
Jongstinda iof fohaunh @ mhrch ambaaiacancfnm pleroamwpiduatiy scceptablesdidaddition
s?l%a%iﬁﬁg?rrgar C ac1 S sucf %ﬁﬁ/a%c E&Qé @ o?f(ﬁ#cﬁﬁ)‘rw 518%9& ﬁﬁpdb?omw acid),

coval ent
siﬂplndmchmdj_ﬁltrtcwmd@gé phoaplumc betl,welé hetlike, a2t ovith. orgaamael#é@sg with

a0&AGL %; %fﬁ)%lcﬁt sulelni§ g&ﬂi | fu 3k {Uida Hﬂle"ﬁ; atcﬁfTHfaﬁc 194, kARl Rid, citric

an in taut oners’ usua roduce m xt ure

awdagethmmfmaic aalddnfbm]@'il%lgﬁuwmﬁﬁ éfpéraflﬁ@@ %iﬁ)e consi st ent

with a m xture of conpounds. The position of the

",[(ﬁg \t@nln' "QJIH’J@“ s ﬁsed@%@ﬁﬁg‘%ﬂﬁ a Qo RNb RS ink&dioh Bﬁﬁsa‘l"@l thhbéf that
nol ecul e., For exanp in mapy aI| q&atlc%}b

fwﬁwr R@{ué?ﬁe%,stowwﬂa%oré@éﬁfsrcaw&&an% sgive

BV A4 HidAbRSuliMTodcgs. Pleferiel €31dngs, ard Viatil) @bn-foxicaridior acceptable for
aar edoni.nat es CQmmn aﬁ{ot otropic tautomers include

’é‘tn&tré‘i?)‘}t"?‘@(‘m@‘ OBIS-OMECH-), amide/inmidic acid
(-C(=0 -NH - +-C( OH) N-) andamdine( C(=NR) - NH

%'1“ " ,N- ut Qners.

'%‘5 BIYCE tF S) uS?fﬂb Srem frr]lefﬁlef'l § r o ?tog 1218 %?tgoﬁlg)é a g‘Tlt thereof, that
fonthreg Snchudes 2 meporwﬂmd?r noms@mhwmtrmmg@s@ger éplpnd by non-covalent
1&’:@1%0%@[& frde@r ms of the conpounds.

y SGon-

The term "clathrate" as used herein means a compound of the invention or a salt thereof in the
form of a crystal lattice that contains spaces (e. g., channels) that have a guest molecule (¢. g, a

solvent or water) trapped within.
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20 Conpounds of forrmula |I which are basic can form
phar maceutically acceptable acid addition salts with
WO pergsiic aci ds such as hydrohal i c acids (e. gPCTI/EP2004/002995
hydrochl oric acid and hydrobr?gic acid), sulphuric
acid, nitric acid and phosphorrc acid, and the IiKke,

Tg%g ‘fvlgd Oalg Iug glﬂe reﬁeg \ﬁ—‘{;[(/ 1rru§a% Al W%P‘ﬁ h,%ﬁesses the dominant
gaoiype wﬂmhmatumﬂy@pcmh itheyoloingal aopuiia,tlon inthichdas mag ibebn exposed to reverse
%%Pﬁg%%#hﬁ %m e Tl {E‘(f-}nd‘wﬁﬁ %F %eQJeHg? {}%91] t%@"’ e@ﬁérgm W8 fers to the

erm vat e erel n neans
reyeiso rprsenase fexprbssed tbawildiypostrain th!lclti haStbﬁ@r waencedrggd deposited

if 48 SRREPbNEEBLLS iR aﬁtane%mn%%éﬂ Pbs@&s

non-stoi chionetric ampunt of a solvent bound by non-
coval ent internol ecular forces. Preferred solvents are

THORh eBuced @\Es'céyhgﬂﬂt}@,as aRdhekinderRns Mduea f®fold, or greater change in
ation to humans in trace ampunts

adm ni str

S@Iﬁ%}%?@ ‘paticurs wipl fRofals UBEER & 1Re %e8HﬁE‘EYnead1{5’fte‘th‘ﬁe wid e virus
irl 1AY S4did XPer@ficndal S@tkdm t hereof , that further includes a
stoichionetric or non-stoichionetric anmount of water

bound by non-coval ent internolecular forces. 35 The
term"clathrate” as usedBBREMIATHEMSS a conpound of

T%lh ?ollltowf/neg:’] gla‘c(i)or a u%écfth{on o%ptﬁns a %ﬁclaﬁon etnﬁrtﬁ@y(ﬂa vethe eamng

TEe? con anne
1$habdhwve a guest nDIecuIe (e g., solvent or

er) trapped &J_p;s_ 8b%&%pg 085411

/ EP2004/ 0029 term"wild type" as used
afjerein refers t@MKRIHSV virus strain which possesses

e drEBRant  genptbrgMhischndakdiral |y occurs in the

nor mal popul ati on whi ch has not been exposed to
Bogyerse transcr¥pPUSy #heivbi tors. The term "wild type

HQyer se transcrirpkasbutylpyRdarbetaed ot boasnhyefiér s to the
reverse transcri pt age expressed by the wild type

B rain which had® n sequenced and deposited 5 in
cbher ZW ssPr ot d&b@lyaﬁgcawiohﬂ an accessi on numnber

[Eggé 6. The tergﬁl rbeglui:o éj[ susceptibility" as used
n refers t & 4bout a 10 fold, or greater, change
DAST sensitivity dcdthy&npmsnlﬁcrmlﬁuondﬁr al isolate conpared

the sensitivigt gd by the wild type virus
|(%Et he sane expe1 %ﬁeag{;y Fth%nyst em 10 ABBREVI ATI ONS The

B@MI owi ng abbr evickldrgpghasee used t hroughout this
]%)gﬁl cation and ghgy . Rauesbigtgeaning |isted bel ow.
N

azo-bi s-isoputyrylnitrile 15 atm atnospheres BBN

IJADO- BBN 9- bor alsi-6ydrapizaticarhosplatee
DIBAL-H di-iso-butylaluminumhydride

DMA N,N-dimethyl acetamide

DMAP 4-N,N-dimethylaminopyridine

DMF N,N-dimethylformamide

dppf 1,1'-Bis(diphenylphosphino)ferrocene

EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAc ethyl acetate )
Et,O diethyl ether

Et ethyl

EtOH ethanol

LAH lithium aluminum hydride

LiHMDS _ lithium hexamethy] disilazane
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Boc tert-butoxycarbonyl BOC20 Di-tert-butyl
pyrocar bonate or boc anhydride Bn benzyl 20 cbz or Z
whesmapssaxycar bonyl DABCO di azabi cycl ooct ane BEEABEP2004/002995
di et hyl am nosul fur trifluori glg7pCE 1, 2-di chl or oet hane
DCM di chl or omet hane 25 DEAD di et hyl azodi car boxyl ate
th AD di -i so- prong(XlIr odi carboxyl ate Dl BAL-H
di -i so-butylalummn ydri de DMA N, N-di et hyl
HBdet anmi de  DVAPacgtidgcM di net hyl ami nopyri di ne 30 DVF

P, N-di et hyl f oryan dppf
l}% 1'-Bi s(di phen%?gﬁg@phi no)ferrocene EDCI

m]- ( 3- di met hyl amPgEtopyl ) - 3- et hyl car bodi i i de
maydrochloride Ftg&he ethyl acetate Et20 di ethyl ether
35 Et ethyl EtOH ethanol LAH [ithium alum num
(Nri de Li HVDScetopitdlsi um hexamet hyl di si | azane WO
VROBA/ 085411 PCTHERZP4/ 002995 -17- h hour(s) HOAc

tic acid i-Pr_isqQ-propyl in mnute(s) 5 Me nethyl
N@%%N acet oni t r i PERYH 1f‘?@%/rhanol MIBE net hyl t-butyl
NBSher NBS N-br oNusotsucviifintie 10 NVP
NMPrnst hyl pyrrol Ilqpnrfe%hylpyrrolidone

PCC pyridinium chlorochromate

PDC pyridinium dichromate

psi pounds per square inch

pyr pyridine

rtor RT room temperature

TEA or Et;:N triethylamine

Tf ' triflate CF5SO,-

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

TMHD 2,2,6,6-tetramethylheptane-2,6-dione

TsOH , p-toluenesulfonic acid
EXAMPLES OF COMPOUNDS

Examples of representative compounds within the scope of the invention are provided in the
following tables. These examples and preparations are provided to enable those skilled in the art
to more clearly understand and to practice the present invention. They should not be considered
as limiting the scope of the invention, but merely as being illustrative and representative thereof.

Table 1 exemplifies aryloxy derivatives. Table 2 exemplifies arylthio substituted compounds. \
Table 3 exemplifies benzyl substituted compounds. Table 4 exemplifies alkoxy and aralkoxy
substituted compounds. Table 5 exemplifies compounds with aryloxy substituted heteroaryl

compounds. Table 6 exemplifies benzoy! substituted compounds.

In general, the nomenclature used in this Application is based on AUTONOM™ v.4.0, a
Beilstein Institute computerized system for the generation of IUPAC systematic nomenclature.

Table 1 contains representative examples of [3-phenoxybenzyl]pyridazinones



PCC pyri di ni um chl orochromate PDC pyri di ni um

di chromate psi pounds per square inch pyr pyridine
waonssanl RT room tenperature TEA or Et3N PCT/EP2004/002995

triethylamne Tf triflate CF3SQ2- TFA trifl uoroacetic

acid THE tetrahydrofuran 20 THEC thin | ayer
hyve TANHD

2.2 6 6-tet r’];:ﬁhkflh\d honf ane-2 _6-dione  TsCH

=3 =

p-t ol uenesul foni c aci d EXAMPLES OF COVPOUNDS Ex%ﬂes WT
of repr esen%atlve conmpounds within e scope of (") ICso
i nvention aP&"Pfbvided in the 25 foffBwing tables. (uM)

These oy

cpd
#

1 those skill ed in the art t o-Hordoret3abers yunder st and 1853
O T Thebr esent heWé)rﬁHW"’}?ﬁ"él}aZ@ho@pWWéﬁ
be co @- ing th@®escope of the invent-ion,
but rmer el flas be| ng [ lustrative and repr esentative
thereof . ~Table 1 exenplifi i vatives.

e
2 Table 2 lex§n'pli fies arylthi 053%1 Ecbn'pougg,;m% 2.48
Tabl e 1 eg=tbenzyl sﬁ” rrpound )
Tabl e €) [ oxy °30 substituted

conpounds. ClTabl e 5 enmplifi es conpounds with aryl oxy
3 substituted heteroaryl co 33 enl y)_Zﬁen'pl ifies .o
O-

ﬁg%%l ubétl ut d compoun %{?r hlﬁ) baseq %’)816156)
AUT ;@ i Istel 4?‘10% ? e conputerl zed

system for the generagi on of IUPAC systematic
4 honmenclgture. 35 Table 1 co ephesRa-ative 0.1952

exanpl ey of [ 3- phenq ybenzyl Qﬁ(d'x % BRS V\D S—I]53 2292)
2004/ 1 3 4] Eha |o%e
cpd ( I cture
5- (4- Chl oro- 3- phenoxg- 18.53 " O
5 benzyl)-3H[1, 3, 4] oxadi azol -5_(33823:4h9 Bhenody)oe 0.5395
Br 0 =N, chloro-benzyl]-3H- (397.6802)
\O/ D/\SE(NH [1,3,4]thiadiazol-2-one
Cl :
0
6 5-[3~(3-Bromo-phenoxy)-4- 1.18
Br O ’N”NH chloro-benzyl]-4-ethyl-2,4-  (408.685)
U m_& dihydro-[1,2,4]triazol-3-one
C1 Et’ (8]
7 1 5-[4-Chloro-3-(2-chloro- 0.4473
0. N phenoxy)-benzyl]-4-ethyl- (364.234)
m_cﬂ 2,4-dihydro-[1,2,4]triazol-3-
Ql o one
8 5-[4-Chloro-3~(3-chloro- 0.2865
Cl O, PAR - phenoxy)-benzyl]-4-methyl- (350.2069)
\©/ m_{’ 2,4-dihydro-[1,2,4]triazol-3-
Cl Me Yo one
9 5-[4-Chloro-3-(3-chloro- A 0.0443
) phenoxy)-benzyl]-4-ethyl- 364.234) 7
2,4-dihydro-[1,2,4]triazol-3-
one
10 5-[4-Chloro-3~(3-chloro- 3.78

phenoxy)-benzyl]-4-propyl- (378.2611)
2,4-dihydro-[1,2,4]triazol-3-
one
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(r). d 0 21 5-[4-Chloro-3-(2-chloro- 2.48 Qo
phenoxy) - benzyl ] -3H (337.1646) [1, 3, 4] oxadi azol - 2- one

w@R009/085316- [ 3- ( 3- Br onp- phenoxy) -4- 5.8 PCT/EP2004/002995
chl or o- benzyl ] -3H (381. 6156) 90 Br lac , NH
[1, 3, 4] oxadi azol - 2- one h
5-[4-Chl or gpgp PHR F THE INVENTION
phenoxy) - b

Compogindy thhqzuﬁsazt@mmmcmw@n bQnade byg: variety of methods depicted in the

111§st£aavé %n@l%@é@ao@i@@ Ra%¥as sfiow? ariﬁ%?crlbgﬂ below Ol“heNtartmg materials and
| oro-benzyl | - (397.6802)

ref@n’g u&thlﬁp%grgxgélpe‘sgcwunc@ge}@ral@ are either available from commercial

su%ﬁl[w%s cRehBE ARCR gﬁ&{i’i&dl)(?og bz dre 8&@3 bﬁﬁn@ﬂﬂo@ knbwPto those skilled in
e - -

they Plﬁgiaggu[eg%zr@eéﬁrfsrsp‘ra@@ mge%ﬁéc%fuqétas é*’)zeyez and Fieser’s Reogents for
O@afzi&: e €3650 Wileﬁ &S&ﬂl} B Y &tk AAolBmesQ-EN\R. C. LaRock, Comprehensive

O%aﬁzch%r ?%9 %s % EIP}I’I ﬁﬁé\]&iy (‘J;ﬁl—éf? e@?”?f@k &%969 Comprehensive Organic
Synthesis, B. Trost and LF lemmg (Eds.) vol. 1-9 Pergamon, Oxford, 1991; Comprehensive
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1934, vol. 1-9;
Comprehensive Heterocyclic Chemistry II, A. R. Katritzky and C. W. Rees (Eds) Pergamon,
Oxford 1996, vol. 1-11; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes 1-40.
The following synthetic reaction schemes and examples are merely illustrative of some methods
by which the compounds of the present invention can be synthesized, and various modifications
to these synthetic reaction schemes can be made and will be suggested to one skilled in the art

having referred to the disclosure contained in this Application.

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

using conventional means, including physical constants and spectral data.

Unless specified to the cbntrary, the reactions described herein preferably are conducted under an
inert atmosphere at atmospheric pressure at a reaction temperature range of from about -78 °C to
about 150 °C, more preferably from about 0°C to about 125 °C, and most preferably and -
conveniently at about room (or ambient) temperature, e.g., about 20 °C. Moreover, the reaction
conditions are exemplary and alternative conditions are well known. The reaction sequences in
the following examples are not meant to limit thé 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 3. Although stages can be accomplished in any order, the
heterocyclic 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 materials. They are often commercially available or readily prepared from
commercially available precursors. Alternatively the aryl ring may be substituted with a methyl

1c or carboxylic acid ester Id substituent which is subsequently converted to 1b (for example,
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8 5-[4-Chloro-3-(3-chloro- 0.2865 CIO H
phenoxy) - benzyl ] - 4- net hyl - (350. 2069) noN-

WQ2eb4a83aydro-[ 1, 2, 4]triazol -3 G Me O one 9  PCT/EP2004/002995

5-[4-Chl oro-3-(3-chloro- O. 0451@ ad O ON
phenoxy) - benzyl ] - 4-et hyl - 364 34) 7 N

seé s{:‘hf%x gncp 5)% %J(ng sﬁ#?d’ %% ol \zflélqs&ap]g(z(\:};te A% subsgtuents can altered after

mp“h@mumwftb@hBquqycmrmgapyl (378.2611) ~~ D.,,, N

2,4-di hydro-[1,2,4]triazol-3- C1 n_P 0 one WO

2004/ 085411 PCT/ EP2004/ 002995 -19 PREPARATI ON OF
COVMPOUNDS OF THE | NVENTI Oﬂc@%bunds of the present

i nventi,on can be nade by a @I‘I ety of neth s ep| cted
in theg illustrative §y thety c reaction schenmeg shown

Fertk desgrfbed bel puwEThers af sgd

reag 4 used in prepa th-es-e—&orrpounq

Fheg? avai | abl R F i ; "

dei ch Chem cal or are prepared by,:met hods o

to those skllled "iH the art fol | owi Ny
pr bBdgUEBL BBt f ort hzd:R + €Oglitences such as FPeser and
Fi 8sdt =€NReagent s f ogp: R:gani ¢ Synthesis; Wley &
Sohs R+ABWw York, Volunes 1-21; R C. LaRock,
CohprRen€gEtve Organi c Transformations, 2nd edition
W ey-VCH, New York 1999; Conprehensive Organic
Synthesis, B. Trost and I. Flem ng (Eds.) vol. 1-9

Priegdrgriomif Phdyfaodtid, Acldbhll Phéiﬁzlraaéteﬂﬁem;fmsbﬂ (e oxyclic

BT AT VTR RN e M —

plideylecetats ad showhe Stltne)2. | The phendRwakabmiettzdk to thectiflBte dsfer 4b which

f : g
S ERLARI 1 XCAL B8P gy o oo v
cawyaqdé‘sosm -Capling Reactfoos, LFomedngytnd Rek Btang @éds), MGtey-VCH, Mannheim
1®§h g; &n ﬂn% %ﬁjaﬁe%bcg{ ?)9&%8@53’7- §4§§ $4 Eﬁ%ﬂdvtﬁe Qé BB tribromide

npound present

dqmﬂﬁé’#ttﬁobﬁ pddpd B Bt mmw etawahwlﬂr—wg 5b was prepared by Friedel-
crmd h&ﬂeﬁ@h bpmwﬂfeh taﬁfoﬂd&ﬁ&ﬁyl ayaest?ﬁ; fetHoRRhbA }@a[&etﬁﬁgfdje Reduction of

e nmade and w | esu d to one skil

the ?%m%ﬁ yith ﬁa%ﬁﬁaqeéfl% TRAaradonies eressrondin &iyhppiplgd derivative
4f Whithivgs &%&kﬂy@a@é& \Qxlth BBR&o sff@t 5bNn %ﬂ[}ﬂlB%ﬂ@k§4mrbﬂ'}@henylacetate

Ly RS Y Bieiol e bt e et BCRPRGoEBHG BAPGAR of e 2

propaiyhsulistitent foryédididih. Mpnathiylation with horbe dibk@nidé ploducad 5an,
20 distillation, crystallization, chromatography, and
the like. Such materials can be characterized using
conventional means, including physical constants and
spectral data.
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Unl ess specified to the contrary, the reactions
descri bed herein preferably are conducted under an

WO p@rtsatnosphere at at nospheri c pressure at aPCEHER1000002995
t enperature range of fronlaboag -78 Cto 25 about 150
C, nore preferably from abouf “0OC to about 125 C, and
nost preferably and convenlentl . at about room (or
anbi ent) tenperature, e.g.SCHB 220 C. Moreover, the
reaction conditions are exenplary and alternatlve
condi t i onsM&Pe_x ' n. The reacti®f X S
the fol | owing fixanpl es” & & not @eant to | I the?
scope of theptNwenition as set forth i npthecl ai ms. 30
The heterocyclic conpounds of the present invention
are prepa@@qtbmgg 3-stage process (Schene 1%4
conpri si Ngy.qo0B)Tk i an appropriate ?
substltutgggagwk;r<9§ 2lﬁﬂd subsequently H%ré%u0|ng

t he heter@&ng;p LLngfﬁa Al t hough stages e&R Hé&Fr
acconplisheeg ip ) the heterocyclic ring is

ge ally4f§giﬁpuced Q@ the nodifications of the
ary . 35 Substituted al kyl
i n- hydrox ggﬁ at e |(& or
m hydr oxy Ee onitrile Ib derivatives are
conven@pl, SID2 , Pyg CERC ey (bpkis\e, TPSH (dppd), DIBAIR-H, 0° to A; (¢)
conmergs |¢}YZC@V37|8|°@ ?WC(IEQECL}’CH{@?Q&)&S@SEH OIRA; (£)
connep&aﬁhﬁycpgﬁgﬁg up&@ygﬁnﬁlternatlvely the
aryl r|ng may ‘be substl eﬂ wi th a nethyl Ic or
car box ¢c acid ester |d substltuent whi ¢
E@ubéedq%@ﬁfhw > EWQ’@H’P@H’WW‘]%(S(H B SERARsH by Vigmylation of 6a and
et AR5 IhePlelulE? QAbo AR 6b2f SRGuGC Btﬁﬁes-félrn@[ld—hydroxy-S-

b R e e SSH LS o Butin b

albelot afieryel It ThangcofdGhEEMT stibdituelt was ihtroddicedkbyRRjquehtiBl trehtment of

78 gl Biccpapgige, igh gD nd oG Eiment ik NIEZE ke and
DB AP Ep arctdadTe. Gordhebrplnideatddiatefioiethethmidtion afforded 8. (Scheme
henyl acetonitile Precursors (Schene 1) Ethyl

- hydr oxy- 4- met hyl phenyl acetate (5a) was prepared from
et hyl 3-nethoxy-4-hydroxy- phenyl acetate as shown in

"Schene 2. The phenol wa ted to the triflate
ester 4b which 10 was subjected to displacenent with
Me2Zn, DI BAL-H and PdCl2(dppf) (E.-i. Negishi in Metal

catalyzed Cross-Couplin Reactlons F. Diederich and

e pR i vl b
R

Me

6a:R=H Ta: R= CHO Rl= 8
6b: R = _—<-_-’() 7b: R=Me; Rl = OH (:.3

7e: R = Me; R! = OTf =& ¢

7d: R=R1=Me )

(2) hexamethylene tetraamine, TFA; (b) EtOH, H,SO,; (¢) H,, Pd/C,
HOAc; (d) Tf,0, pyr, CH,Cl,; (¢)Me,Zn, PdCl,(prof), DIBAL-H; (f)
BBr;, CH,Cl,, -78 °C

Ethyl 4-chloro-3-hydroxyphenyl acetate (10) was prepared from 4-chloro-3-methoxytoluene by
sequential free radical bromination (9b), nucleophilic displacement of the bromine atom with

cyanide (9¢) and a two-step hydrolysis of the nitrile to the amidine hydrochloride 9d and
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13

1998, chap.l; E. Erdik, Tetrahedron 1992 48:9577-9648)

to afford the 4c. Boron tribrom de denethylation
wa@btdoatosiadl 5a. Et hyl 3-hydroxy- 4- et hyl phenyl aceP@rt/@riin4/002995

was prepared by Friedel- Crafts_acylation of 4d which

af forded ethyl 4-acetyl -3-nmethoxyphenyl acetate (4e).

i t t i - | i .
sERCHERR, [k S 2 o PREn bitplde SRR deARfy ARG I Roscribed
rgiopyneifarded 19f (Sghgmewas demet hyl ated with BBr3 to

afford 5b. Ethyl 3-hydr?¢ME -b§o-propylphenylacetate
(5¢c) was prepared by W g ol efination of 4e and
subsequent catal yti c_hydrogenati on of the 2- propenyl

substit vi-eFaRah. Denet hyl HY 5
jced 5c. WE2004/ 08541 x
-21 SCHEMVE 2 Mepy 2Et ~ CO2E

tribromde g

PCT/ EP200dy

RR4a: R=0H (a) 5ai: R= M 4b: R= Qi (b) 5b: R=
Et 4c: R%:Re=H) 5T R@ i-Pr  4d:R=H 4e: R = O(=0) Me
(dy ( 4i 9:R=BEC ey @y R = O(=CH2)Me (g) 4h: R =
i-Pr (a) (EFBStRY 26—+ 2612y (b) ZnMe2,

PdCl 2( dppf9d: Rt SENH)OISEIG] " i}c) BBr3, CH2Cl2, -78
0C, (d) = CQfit14e—cHrct2d @b) Et3SiH, TFA (f)
McPPh3} O -, n-Buli, THF, (e) H2, Pd/C, EtOH Ethyl

3, 4-di ot S5 Al QXYONETYY 26SRAES, §B) i, @ BT o
oy orm P T S O 61

3-fornyl -4-hydroxy-5- methoxyphenyl acetate (7a).
Reducti on of the al dehyde and hydrogenol ysis the
oMl tderigatives Wereb p@baredh dioma Bfhyddeyl2-AlethyTieezde aoidd(11) which was

BB RO 055 A RS, S SAUERIIs g i
offesnaendbatpripheid erovivied Wit datvbetlter, 14Pdbe 2teifspias iatrotuced by sequential
Lk LSRR B BBt BORO AT

medi at thyl'ation affo _
displpgsgrent byghiarigndurips themesylaliey ERctipl | CO2Et  HO 2" **' ~
RL M SCHEME 5

Me Me R
Me PhO
HO co,H (b) ROUC():M@ @
———————— ——e R
R Cl &

11:R=H () 13:R=H 15:R=0H '
2R =l <] 14 R=ph <@ leRrR=Cl -J©

17:R=CN —J1®

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

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

other substituents utilizing the Sandmeyer reaction. Cupric chloride-mediated coupling (see
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RRM 6a: R=Ha 7a: R=CHO Rl= OH (c) 8 6b: R =
CHO4 7b: R= M. R _ OH (d) 7c: R= M; ROIf 7d: R =

WR1004M85411 (e) (a) hexanet hyl ene tetraanm ne, THACT/EPR)004/002995

Et OH, H2S04; (c) H2, Pd/C, HOAc; (d) Tf20 pyr,

CH2C12; (e)Me2Zn, PACL2(prof);2btBAL-H, (f) BBr3,

CH2Cl 2, -78 oC 10 Et hyl 4-chl oro-3-hydroxyp heng

Ba) gﬁje‘) e(f%ed%cogp@ﬁg(}%Z fdégkjoro-3-phenoxytoluene (23). Elaboration of the
deeiltOle 0id3chamlin QX MRS HRB 8cdadplished b Bniztlc HréRRaticAding @isplacement
brom nation (9b), nucleophilic displacement of the

bromine atomw th cyanide (§§}1Eé/£6a t wo- st ep

hydrol ysis of the nitrile to the am di ne hydrochl ori de

9d and V\@12004/ 085411 PCT/ EPZO@&/ 002995 -22 ' CN

sub ue tlxylo the et te Boron trlbr8y1d:

nedlat hqu;|

afford R IHO ||

COZEfl a /11( (a) 9b R—Pr ) Cl9c:
CIIB:IROdF R = =l om -RlC—}lF ~R2(=e910 ; = CRER! £a)

(a) NBR!-behzoyl per oxj.de,= LRl CN, 90%% Rt Ok

(c) HCl, FEtOH, Et20 g) 1Hz ), 24 ®Br3, CH2a 2,
-78 C 6-Methyl derivaki &?ge %epar ed from
3- hydr oxy- 2- nethylben20|c ) which was

ch'.giﬂcn dcé INa( Naﬂe')@rﬁs,s' d@, ééc%%éﬂ
o B NG b R

benzene
nitril eClds troduced by sequenti al reductlon
nmesyl ati on and cyani de di spl acenent to afford 17. The
nesyl ate underwent an in situ displacenment by

BdHzofutaae 30 Ugndn gihl drebenRstilaat 290 Niefi@aARtd qBche@EHEMiveRe prepared from
dihydrobenzofuran (26). Acylation with ethyl chloro oxalate produced the a-ketoester 27 which.
was reduced to the corresponding phenylacetic acid derivative 28a under Wolff-Kischner
conditions. The preparation of 29 by a Wilgerodt reaction also has been reported (J. Dunn ef al.
J. Med Chem 1986 29:2326). Freidel-Crafts acylation with acetyl chloride afforded the acetyl
derivative 28b which was converted to the acetate 28¢ under Baeyer-Villiger conditions and
subsequently hydrolyzed to 29. The corresponding benzofuran analogs were prepared by

benzylic bromination and concomitant dehydrohalogention to yield 31.
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M M R M| HOCO2H (b) RO CO2Me (d) PhO RI / C /

Cl / 11: R=H(a) 13: R=H 15 R=CH (e) 12: R=C ~
wQ@2004@88531Ph s~(e) 16: R=Cl 17: R=CN 1(f) (a) NaBt¥/EP2004/002995

NaOCl, H2G (b) H2S04, MeOH; é{) benzeneboroni ¢ aci d,

Cu(OAc)21 TEA, nolecul ar sieves, CHCl2; (d) D1BAL-H;

(e) MsCl, TEA (f) NaCN, EtOH 10 6- fluoro- and

chl oro- derivatives were S¢BFME e from

6-cliloro-2- quoro 3- nethylphenol (18) and

d&ryl ether,
sybstiuent to thel

correspohding anine fol'omed by di azoti zatton and
redygtQ - 26NIROL - 0-3 15 49
pheli8 (rig ¢ RSkI I@g @he art w il
appreC|ate the a M no- substituted

aryl groups affords tEe pOSSI(E)I I|ty to repl ace the
am no substiuent with a varl ety of other substituents
utilizing tée %8Rdoes At S %

chl or #ée- meadr at ed

PCT/ EP2004/ 002995,
correspondi ng 2, b
El aborati on of the pacet oni tr| | e sidechain in 24 and
25 was acconpl i shedT' by benzylic brom nat Pdn. and

di splacenent. SCHEME 6 1 Rl e CH HO I ke O Me(d), (e)

\ O (fa) TBCE@)QOJEL, AUCL, ] solvlent{b) NEL,NRL K GH18hylerd@lycRi= F;
25 g 1: 2@1}3 @O@ﬁ Al@l —so'l:vent]-@i) @ﬂ;ﬁ%%ol%nt @ﬁr&%ﬁ%&fﬁhs

2 = H (a)
K2C03" @1 CO & r’fto SNO2, HOAc, HCl, H20 (ii)
~|

FeSO4 7H20
Pie atiog

eroxi de, CCl14

LPERD i igte(Sele SE=Q>) 5 Benzof uran
Tg%?rggagil g)lﬁggfé%ar? eﬁ!ﬁﬁ? f ﬂas%eeﬁz ?evgje%vreldv(j71 t VSeawyér %ecent AZ\)ances in Diaryl
Ether Synthesis, Tetrahedron 2000 56:5045-5065). The diaryl ethers required herein were
prepared by three different methods (Scheme 8): (i) Cu(OAc), catalyzed condensation of
substituted benzene boronic acids and phenols (D. A. Evans et al., Synthesis of Diaryl Ethers
through the Copper-Promoted Arylation of Phenols with Aryl Boronic Acids. An Expedient
Synthesis of Thyroxine, Tetrahedron Lett., 1998 39:2937-2940 and D. M. T. Chan et al., New N-
and O-Arylations with Phenylboronic Acids and Cupric Acetate, Tetrahedron Lett. 1998
39:2933-2936; Scheme 1, conditions (a), (b), (e), (f), (i); (ii) by variations of the Ullmann diaryl
ether synthesis with Cu(l) salts (J.-F. Marcoux ef al., A General Copper-Catalyzed Synthesis of
Diaryl Ethers, J. Am. Chem. Soc. 1997 119:10539-540; E. Buck et al, Ullmann Diaryl Ether
Synthesis: Rate Acceleration.by 2,2,6,6-tetramethylheptane-3,5-dione, Org. Lett. 2002 4(9):1623-
1626) ; conditions (c), (d) and (h); or by nucleophilic aromatic displacement reactions (Sawyer
supra pp 5047-5059; conditions Scheme 1(g) and (j). An alternative process utilizing palladium-
catalyzed coupling procedures also has been reported (G. Mann et al., Palladium-Catalyzed
Coupling Involving Unactivated Aryl Halides. Sterically Induced Reductive Elimination fo Form
the C-O Bond in Diaryl Ethers, J. Am. Chem. Soc., 1999 121:3224-3225). One skilled in the art
will appreciate that optimal procedure will vary depending on the nature and position of

substituents on the aryl rings.



di hydr obenzofuran (26). Acylation with ethyl chloro
oxal ate produced the a-ketoester 27 which. was

w0 e@wogsd1it 0 t he correspondi ng phenyl aceti c aci PICT/EP2004/002995
derivative 28a under Wl ff-Ki ?ﬁwner condi tions. The
preparation of 29 by a Wl gerddt reaction al so has
been reported (J. Dunn et_al. J. Med Chem 1986
29:2326) . Freidel - Craft§C§@MEa§i on with acetyl
chl oride afforded the acetyl 10 gerivative 28b which
was converted to the acetat under Baeyer Villiger
congich. and subsequent| 6 {0 NS A

PCT/ EP2004/ 002995 -24 SCHEME 7 91 R (b) R/ COEt (e)
GEL CNORD=2%, RR=F1 H - {3} R8aN,RE=MREeRGHIP=R = (a)
%O@Efc@ @@Ri &mﬂ 83ty RSCO,R, R =GEORE=R8e H,.B'=Cl  (b)
2 33e: E RO=R¢2H, R*=F (©)
5; H()'ﬁ@g—ﬁth{Ql\/ﬁeogié)H

ZK% =cl @

T
mozqf §@|2E5tegtc R} e)Me?yd ‘o Tt !R\f %ﬁ ©
(g) NaHCCB, H20, EtOH.. MfepRraiQ,BhROF iRE\R? heHR4"Cl ®

I ntermedi ates (Schene 1;33s: =€OEDR! SR?FiMe, R*=H,R*=Cl ()
preparation of diaryl ethers has been revi ewed (J S.

cent. Advances. i her Synt hesi
TZVY%I’@@PP@ SSOLE ae%&l(@é?@)wy% i o, Cricis
ehioraenprapareniGatid CukOpele piidiae. K plpulr gRTS<ridits (©)
ngﬂ-ﬂg@gbl@@gmegglud(@s)c% ), N\dEst(d) 3riodechlorobenzene; CuCl
C alxglen.s IMHIM, NNIP (e )3 thlbrabeeebtipain acithaTuiOAC), SkE Al sl Aanislecular

prk?é@'@sl, eH(E.; (B 3-E¥@BBenSneBronic RN RARSAS),, quADilﬁrrﬂﬂlecular sieves,
hf'ough the Copper-Promoted Arylation of

Phenzo S with Aryl Boronic Acids. An Expedi ent

Synt hesi s of Thyroxine, Tetrahedgon Lett., 1998

39:2937-2940 and D. M T. New N and O

Ar yH®i ons_v Phenyl boroni c s a QuprRc

Acetate hedron—mett. 19 39 33- 2936;

Schep condltlons (a), ( (Re)R(f) (i); (ii) by
variations of the Ul mann di aryl ether synthesis with

Cu(l) salts (J.-F. Marcoux et al., A General

GeppR—aEsR zarl Synt hesi§a:dt = OBk }i =ELRBR=JLATER=CN (2
e =59 1897 119: 105385b4R;= EO,HBICKk=Rt=Ri 5 CUIR3H=dHr=FH (h)
Diaryl Ether Synthesis: 3BatR-ANs8L & atdioRe = hy— 22 BR=Br (i)

6-tetrai net hyl hept ane- 3, 3834k A g ohe R .
4(9):1623- 1626) ; condutugonsmg%)R1 (R g‘r(lﬁ)zoﬁ%{z Ri=H ()

NuaLPORRldub&baL0RR L, &, B0S R S8 0¢; (hLF3 §-tdicﬂi?>§ob§o%?d’t%§£ene, CuCl,
Cs,CO,, TMHP, NMP 120 °C; (i) 4-bromobenzeneboronic acid, Cu(OAc), , TEA, 4A
molecular sieves, CH,Cl,; (j) 3,5-dibromofluorobenzene, Cs,CO,, TMHD, NMP.

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

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



15 supra pp 5047-5059; conditions Schene 1(g) and (j).
An alternative process utilizing palladium catalyzed

wa@ onplosiagl pr ocedures al so has been reported (@CIVEPID0€£002995
al ., Palladiuin-Catal yzed Cpgg[ing I nvol vi ng
Unactivated Aryl Halides. Steffcally Induced Reductive
Elimnation to Forin the C- din Daiyl Ethers, J
Ain. Chem Soc., 1999 121: S%M@st) One skilled in
the art wll appreC|at optlnal procedure w ||
vary dependlng orB O giﬁ e nd position of 20
SUBet| Mee ON aryI gs. WD 2004/ 085411

PCT/ Ep200/4/ 0829 25 8 R3 RIOHOIj R~/~1
R 3pa~pF= CN M, R2 = H33a: R=CN Rl= M, R
-R-H RS = Bilfa) 32b R|F O = RR = H

33b: Rig COREt, P = Mg, R2 = |R4 = |
32¢: R—c:ozEt Rl= Et, R2 = H 33c:
Rz = R3 = H R4 = F (c) 32d: |R = ,
: ,R1E2C082=R4=H,RQ3
-RZ—NMPSSe' R = %gﬁfgr

33T R = COREL, 5

R = CO2Et =
9E3—
H R4 =04 (f) (a) éébronnbenzeneboronlc a0|5 ¥

Cu(OAcﬁél pyridi ne, 4A nol ecul ar sieves, CH2C12; (b)
2- chl orobenzeneboroni ¢ acid, Cu(QAc)?21 pyridine, 4A
nDIecuIar sieves, CH2Cl2; (c) mfluorobronobenzene,

SepSundsWIDa FilSBPiry)( E?étergar?'lQﬂ B6BloBy b BiRZ BN oducd! Gharyl ethers,

a@t%\% it L ol e et D eR it 18S piparation
> Oﬁrﬂmlmymmﬁﬁmem'aﬁd aglodydikd(dBatRirankEetatd Aerivatives is

LR S P T
algdhol #4d iRGhydroRybeRBofu@MckgY aciB4b: R = H Rl= O 35b: R =
CREt, Rl= R2 = RS R4 = H(h) 35¢: R=
CCPEt. Rl= O, R2 = Rscégﬁggm% R4 = Br (i) 35d:
R:H,R1C1R38r R5=F, R2=R4=H () (9)

3, 5-di fl uorobenzonitril eCl
2,5-dichl%5obronﬁﬁbn ene,

)

Cl

_® 5

0
Me
20 39
X
(o)
_— )
o)

40

(a) 3,5-dichlorobenzeneboronic acid, Cu(OAc),, TEA, molecular
sieves, CH,Cl,; (b) 3,5-dimethylbenzeneboronic acid, Cu(OAc),, TEA,
molecular sieves, CH,Cl,; (c) HOCH,C,C,X, DIAD, PPh,.

Aralkyl aryl ethers were prepared using Mitsunobu conditions (Scheme 11; O. Mitsunobu,
10 Synthesis 1981 1-28). Alternatively aralkyl ethers can be prepared via a classical Williamson
ether synthesis (J. March, ddvanced Organic Chemistry; 4® Edition; Wiley & Sons: New York,



Cs2C33, TWMHP, NWP 120 C, (i) 4-bronpbenzeneboronic

acid, Cu(QAc)2, TEA, 4A nolecul ar sieves, CH2C12; (j))
W@ 2@Hasdanonof | uor obenzene, Cs2C03, TMHD, NWVP. PCT/EP2004/002995

Substituted in-cresol derivat | ves are also suitable

substrates for coupling using 2{ Rese procedures. After

1O ob G U B DU PR URE TR GHe O Daield o ol Palladiuon
cqptipray | lateeiddaidar iCaeb ol €y yat Bond Roymixtoandedui Sneiassl of Aryl Ethers, J.

A%ﬁ%%?@%&?%@ééé‘%@éS%?:ﬁréewggé' BGI 12 Qu(OA)2 HO

ycr Me TEA ,.~.., Cs2CHBMKI136 2 E> M RO Me |1ZC03 3
+/|1\JI37aR1R3H@2Er\37bRR2=R3=Et
Cl Br Br 37c: R = EFRR2 = = E 36 coupling of

corrpounds vvlth a fus

0-
het#pQ fcg)pg '0.' |a ,go
ethers ary § be carri d 0]

ragedur es. Theumg,q@s@tlon 5 of aral
benzofur anyl acetate a
aryl oxydi hydr obenzof uranyl acet ate derivatives is
exenpl ifi ed i n Scheme 10. Aral koxybenzofurans are
prepared by M tsunobu coupling of the alcohol and the
hydr oxybenzof uranacetic acid. SCHEME 10 Cl | \ O/ |
Ot (a) O 29- 30- / \ ""N' OC138 M1l ; O/ I
cet /' \ O MO
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20 39 yOCEt \ O (c) O/ 40 (a)
3, 5-di chl or obenzeneboroni ¢ acid, Cu(QAc)2, TEA

wodogosd4ar  si eves, CH2Cl 2; (b) PCT/EP2004/002995
3, 5-di net hyl benzeneboroni ¢ acid, Cu(OAc)2, TEA,
nol ecul ar si eves, CH2C12; (c) CocAX, DI AD, PPh3.
0l LRg,sM t sunobu
P_P%Q_%MI %1?1531 e ekt cﬁ&ﬁéj e Synt hesi s

Dh%%illyllmx%%) corx@bﬁlﬁiﬁ %EH ‘ﬁ]ej[h)é st%fslfé gfy l[heﬁ;grg%%{xﬁ mgagmﬁtchan he Sprepared by

repare via a cl assi cal | ans0
 pellpdiyppaialyzed ponpling deaiigiiniscdestiien by t Hartwig f(7r a&amn quz Catalyzed

;SWthé%Ys S ARV o @' Kyl \é@e%oﬁ%énoﬁéﬁlﬁ[alzdes and TI iflates: Scope and
| EP2004/ 002995 -27 1992 or utilizing

A{F TEHT A AR 280 B Jist 1%%8%@@ A6eR) uckl et al.

Pal | adi um catal yzed I nternol ecul ar Carbon- Q(ygen Bond
Prepruration efi DipfeniNevictiypiitesicdiath (Rhithe Etar-scH;)or Arm.

Chem Soc. 1997 119:3395-96). SCHEME 11 Y HO( OHY
DipheofiiethXng Odaihds of MPhBesefEl invehHbn cin the phepdfdd by reduction of the
é?e%ﬁér%ﬁl%lﬂ'gnzg) g&eﬁﬁ %Qfgsél 49 O%ﬁ%%cﬁuglogg% %29&\/"@%t8f carried out with

am ne TTedi 4t es
ﬁEqﬂplkebr driden end: mmgw\m@ﬂ; rnvarkty st appfer gfrotetiares to effect this
tRf G ERliod AY 4ol ﬁa] cBfiepared by
pal | adi um cat al yzed coupling reactions as descri bed by
Hartw g (Thansgtion Metal Catal yzed .Sypfheri s of Ayl

Ami nes a | yi Ethers, from Al ylp3dad i deg Terates
Scope an:}g’ A %ﬁl . :

(-"' 2 \Nﬁngew ill‘]
1990" 37: 2046 @ raration of Di ptle

| nt er medi ®'€s Yochehe 1N, 2: X = CHBOT 0 R 0

Di phenyl et hanzconpouno?s of the presenr’invention can

be prepared by peduction of the correspondé ng benzoyl
derivatives 42. 2\/\hl | e reductions are conveniently
Thaprépedtigutf thiet daquiftet rehatyh yériiativds Hhasl eete dasoidbed in U. S. Patent No.

5%??,&%%"&{ %\?%@l‘éﬁ Gt cﬁf' ‘flhe s@?nt\ﬁgsrﬁ 8‘1%112%91 S%)Qﬁlrlte@ Beonggﬂyagled%ri\;a%ves have

also been reported in U. S. Patent No. 4,780,480 (J. P. Dunn) and the scientific literature (J. P.

Dunn et al. Analgetic and Antiinflammaiory 7-Aroylbenzofuran-5-ylacetic acids and 7-
Aroylbenzothiophene-5-ylacetic Acids, J. Med. Chem. 1986 29:2326) These references are

hereby incorporated by reference in its entirety.

Introduction of the Heterocyclic Ring (Scheme 1; 3

The oxadiazolone, thiadiazolone and triazolone compounds of the present invention can be
prepared by cyclization of a diacyl hydrazone derivative according to formula V. Without
wishing to be limited by a specific mechanism or sequence of reaction steps, the oxadiazolones
can be prepared by treating an acylhydrazone IV with the appropriate acyl derivative and )
cyclizing the resulting diacyl compound One skilled in the art will appreciate that IV is an
ambident nucleophile and initial reaction could be at either the carbonyl oxygen or the nitrogen

and subsequent ring closure of either produces the same product
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transformation are well known within the art. iRa Rd R
RT\Vj , RBCH2\ i |l . ~(NR_~I NH R RBX~\ R R3
wX2004@8810 2 0 42 3 The preparation of the repti/EP1084/002995
benzoyl derivatives has been ?escrlbed in U S. Patent
No. 5,886,178 (D. A Allen % The synthe3|s of

benzoyl substituted benzofuran derlvailves have

al so been rgported in U S Patent $. 4, 78@[

P. Dunn ann the sdentific | i t BrhQtu

al . Ana& g nLLannatory oyloen fu an 5
yl acetic g A obeenz 2 renes Byl aceti c

Aci ds, gd G 3
hereby |nco,porated by reference inXts entirety. 20
I nt roducti on of the Heterocyclic Ring (Schene 1. 3)
The oxadi azol one, thi adi azol one and tria

conmpounds ofgst he present invention g. : ared by
cyclization of a diacyl hydrazone § Ve .or di ng
to fornmula V. Wthout wshing to a

speci fic mechani smor sequence of reactlon steps t he
oxadi azol ones can be frepared by treating a

2- Qe gy e driot-pradiggalee 4oret BppiFOBF it SClizE St eydpfipgide 46b

with [ﬁﬁos%&e(‘(&cédtu?v'aﬁgts L8 a5 85Ukl &Iﬁnldéz'@!éyaﬂcﬁiélﬁl\a}mf&ﬁla@ énd the like) to
| S.an

h t || t t

i b s A L S5 eetate YR ot
Or @1%5@%}1 Ehemie oQBé}zyWeﬂ)XB @R Rav@iand (ed), Hetaragdh/Ted3dBand E8c; Thieme

subse uent 1 N
Vepi %oﬂp%é%%l&s%wﬁé?foﬁf%%%ﬁ° b EfEges 53 arc
prepited by Rotdedsatibn BE Mx¥-alk¢1 khidRé SR3nd mjethexjiliocRbpnyDhydraaide which
proélucé&)i(gxeg\o@' z4§hl%i01¥9%%8t§a§zaz o?hexggs @381 r e% go %? céorgers%ogdmg 2-
oxcb}gl 3eljigidiaz b8 44€ﬂmad1ﬁzom153amdler avyde eanidition @b Kaistipsspth @sﬂé e fgithesis of
He e%{cgglg.# | ab 3 Qtﬁzz&}gfﬁﬁ%%rz& aﬁ?@ ny,'hznﬁ ' Ac% q980168,2668)KY Aiternatively,

orndi’es an directly produce
cyelizetioe of MedcybRGaikerygiraonyl Alyd;qéngsh é?Ylﬂ‘}] L1W§sqps reagent can directly

pro%?:%aﬁb AR (B. MeRNARASR @84 Bull. Soc. Chim. Fr. 1985 62). Triazolones 48
were prepared by carbamoylation of an acyl hydrazide 46d with ethyl isocyanate to yield an N-
acyl-N-carbamoylhydrazide 47 cyclized to the triazolone 48 upon treatment with methanolic

potassium hydroxide.



O gani schen Cherie (Houben-Wyl) E. Schaumann (ed),
Het arene Iwleil 3, Band E8c; Thiene Verl ag,

weeanogsant ; 1994, pp531-536) (Schene 13) PCT/EP2004/002995
2- Oxo- 2, 3-di hydro-1, 3, 4-thi adi azol es 53 are prepared
by condensation of an 0-al kyl v'm date 51 and

met hoxyt hi ocar bonyl hydra2|de whi ch produce a
2- met hoxy- 3, 4-t hi di azol eSe&FYHdBi ve 52 which was
hydrolyzed to the corresponding X110

O
0XO0- A& t hi adi azol 2 a6l 0N /”\ Et
cond i gt i nssorédt ﬂ ﬂ
Het exgQs ?l 7. 1,3, 4- Th(@zol ) Quexgel y. OChi'm
Acta 198 65 2606). Alternatively, @ycl i zation of

N- RNHaKk-dQ‘tarB Vii@hydr azi des wi t #7Lawesson' s
R HhXqi FE zy&npr%)duce t he thiadi

Ras@sRaﬂleKaOEtBu-l—l——-— China. Fr. 1

Tr | 46do Ron€l 8 NHMH ~Pre gre

acyl hydrazide 46d with ethyl isocyanatejto yield an N

15 acyl - Méb;l@rmyl hydr azi de 47 ;:{&/cl i zed"to the

triazol one 48 upon treatnent wt llrret hanol iC

pot ' ' )W\D 2004/ 08 :

-30 VE Cl H GHEDNANEt 4§

H\Z & (9) %2y 46b: R—H

(& ! ‘ EN
"X = OEt (g) (b) &6d: R=C: %QJ |N§'ﬁ46\«e)
N 4

a
cl o EfH / a7 o\ / 80480 1 C1
I\ OFN (d) OCEt (e) / O O NE@+ 5051 CL C Cl
o CN @) o Ont _ _
——————

cl Ci NH,+
a1

OMe \«

52

(a) EENCO, THF; (b) KOH, MeOH; (c) CIC(=0)Cl, pyr, CH,Cl,; (d) HCI, EtOH;
(¢) H,NNHC(=S8)OMe; dioxane; (f) HOAc; (g) NH,NH, EtOH

DOSAGE AND ADMINISTRATION

The compounds of the present invention may be formulated in a wide variety of oral

administration dosage forms and carriers. Oral administration can be in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions, syrups, or
suspensions. Compounds of the present invention are efficacious when administered by other
routes of administration including continuous (intravenous drip) topical parenteral,
intramuscular, intravenous, subcutaneous, transdermal (which may include a penetration
enhancement agent), buccal, nasal, inhalation and suppository administration, among other routes
of administration. The preferred manner of administration is generally oral using a convenient
daily dosing regimen which can be adjusted according to the degree of affliction and the patient's

response to the active ingredient.
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O SSN(-~1I'\ (VN 4G d Ste( Ove 0 52 53 (a)
Et NCO, THF; (b) KOH, McOH (c) AC(=O0d, pyr, CH2Cl12Z

W@ ajo4b3l11 Et OH,  (e) H2NNHC(=S) Ovke; di oxane; (PQT/EEM04/002995

(g) NH2NH2 Et OH DOSAGE AND ADlL NI STRATI ON The

compounds of the present i nve |on may be fornul at ed
in awde varie

5 ad m n i St,f at
BRI HR oL e R b ] B RRe ey uscabl
sdlB) togetlier tvéith bad &, more catverdional bk@plsnts cbmalg¥§e@ dilheptis may de placed into

the%rm gfe lhgrmace(?mgﬁ e@;érgﬁton§ Qd% t(aﬁs%gese r’f‘ﬁle a919§oeu§ééf Hbositions

aE ese | nventi on
am mne:fo{sagcémne u@y\bhemnmwnd ofi conesntien wg@ﬂﬁ@tﬁ in gogyRuEenahf

pﬁ%g}n@h Wb @ft‘hdu’@ ?dd%ﬁ)hﬁ%cﬁ\%%fn@b‘&fﬁ of privelpRY RO UR vdlft dSage

pI ca parentera I ntramuscul ar I ntravenous,
forpis may o 81y wt@m%@fﬁcﬁﬁq anfopt Qfﬁhena&yvq ngedigy cgmmensurate with the

uﬂ@tﬁ‘l@& 8k 8fed BN CRRRYL. a;g@@h&mawﬁeaa komptaitiahs may be
i nhal ation. and sSup OSI ni str anon

cRBgyiess SRS h SRR AP ST e B e eease
fEilafibss, ballquids sich ag SoMgtioak, |sysp61lisains Wsiuisipna, efiginy enfiléadtcapsules for

o et S RS B S R58 %  om o
sfeﬁsengeasalé @litiogs e parettteralnge. edl itygpixtal prmr@iba 4/l 88uirt from about 5%

t%?(ggg%sbz/o 0029pgognd or%% A @%Eg%ﬁ dTﬁ)J te %g §n"Q)fr "ﬁﬁcﬁgge form"

nven elr ceuti cal
1su:ma&bddeo inshutie bqth scdlgenﬂa qudqurmbh@wf ﬂ)maiaté/e compend Fl@%%ﬂe skilled

u? ﬁx% 'aqu St %}Fec&ﬁé’t‘hét% FetivRlin %qécﬁéﬁ? E‘at.nsexlspﬁﬁﬂ?e@en@ b@ﬁﬁgﬂdnﬁ Hébending on

rmaceuti cal conpositions and unit
th g ganPh asspm adrradeadasised doso#ndphpimageldnetia parempprs.
dosage forms may be conprised of conventional

redients in convent i onal rtions, wth or
T 370 e~ At 3501 hesrt T DataBanG it SR Breegingn
ph%}%abk{il'tlﬁal @&ﬁ}ﬁﬁﬁlon f géﬁé’f&llyfﬁ?e s&fogic An@vitherbidlagitatly nor otherwise
effective_ anp

Ll
S T A T A T A e
pﬁhlﬁlabélﬁbﬂ&&ﬁ Thé @fh “soippatia nedhersiyintiedes dothlooy ad nacge than one

i uch as tablets or filled capsul es,
Sg‘g’rﬁ’%’é’f Iné powders, sustained rel ease formul ations,

or Iqu|ds such as sol utions, suspensions, emnulsions,

§) 1d %oanfpr %Fatlgﬁs 1{1&191633%&?&% %Eblét?% lfg aﬁgu?és, ééél%t prpi)ﬁtoﬁukbeand

u ppositori rect or vagl n
(hmbmsrbi@aratlels of;solig carnier infie be orneraore sebsiangep which ey alsp act as

cﬁlg%:rrg flave gx%gé RALSHiGLA! 1uH§c%ntsAsuEﬁéHHﬁ Ia%eﬁfselﬂﬁde@i bREervatives,

rom about 5% to about_ 95% acti ve

teidegisinteraing eemoRt SR Hating TIPribr PO Hhegerrigngengtally is

RS 8ed Blidvhich & o MikRREHOEh the fihélg hwﬂad R&tve cs@pdndntalititablets, the
I uid fornul atjons of t eactlv ound an
26liYh SoBpOnSHhERBIIR iy 11 Bp FEET JPEng e Ele%eﬁsaé‘/d‘ﬁ“sfég capacity In
s‘uﬂﬂdl@%bﬁcﬂﬁor@@ﬁu Eoipatted th thé Shbpy Mdtsizp degad.afuiabls carriers include but

1[? etrfunlltgg to magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin,

starch, gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. Solid form preparations may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,

thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid formulation including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions. These include solid form

preparations which are intended to be converted to liquid form preparations shortly before use.
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15 the target organ or tissue and on the-desired dose
and phar macoki netic paraneters. The term "exci pient”

w@soousgdiherein refers to a conpound that is uBEr/EP20041002995

preparing a pharmaceutical conposition, generally
safe, non-toxic and neither bigGiogically nor otherw se
éﬁ@23|rable and i nc udes exci pients that are

SpRsARAYdePETPatTE et aRS, o sxaniple. {Ruaquecys PARYIEAP Sgeol solutions or
rﬂi}&foﬁﬁﬁﬁlﬂdlﬁ@ingl&g@ﬁs stbteast@fithin, @xbitap in@RbOleadS otid@cia. Aqueous

cl udes e .,and.nore such. .

BFLPhah BE pBFR e B LR A e P AL e g3 fling suiabte
dobuipdnee, Savapd, ktakiliziog psdithebenigephet. sAqe0ppuspehsoisesn beayprepared by

c?f%%ﬁ%é%%ebfkn% ﬁ&%ﬁ%a%ﬁ%@ sﬁm?gﬂeingm%ct{ 'vﬁﬂl Vrgg%usg%teqﬁ? S&Cﬁl as natural or

syhthetésr gurng, mejenmsthylsellulise, spcixemsarbb&bmﬂ@éqﬂlsloses argbeliimj gl known
RiiRe addhfiders, preservatives, tablet disintegrating
ggnts or an encapsul ating material. In powders, the
carrier generally is a finely divided solid which is

BhePodbbinds ¥ thb plefagt ifilABbYmEl Vd RRRuIAEA Fo¥ BarE@BRAIBAistrakibn (e.g.,
i ve .conmponent generally is m xed w

tabl efs, the act
AR %lselneﬁﬂ%@é@%&?ﬂﬁnﬁawﬁgﬂ@%@rswswﬁn unit
doé forl liCari AR pré-A1k] sSififles, GRRAAGbRe iffudidieordi ﬂl,ﬁm—macontamers

d bl [
Frf i B haghts iR CarabRat e HECHER s s Bope By Phutons, or
dnalldonssngiyr or aq@otioshiclepcot dxampentutions,in agearsphlyethylene glycol.
lgxe mgies of o1i %a&}q}léolus carﬂ!:i‘erg1 )éllﬁentsl 941 e%?s’ or %&qél&%clude éoropylene glycol,

Metleiepe abxdolt Yegethblk eﬂs (Sel, pl@lvefqnlb,mfb nwsﬂbbtqrgan@ eﬁiw (e.g., ethyl

: i
AR ot o O S B8 K PTRRER ot o
appeofiag. srabilizipaeed/eriparsing pegis 4lipmatively; i axtivg dyesedient may be in
Md@pfohh ZdbPheR $6 Mdeptic B61&kidn e stefilé Belid3? bl ilytphllsation from solution for

formul ations also are suitable for_oral admnistration
GoRetitEnm befoRR sg Wit 2 svifakle; VSWCIierﬁ:g iRt PYRoReR-Eeeoater-
Syrups, eI|X|rs aqueous sol uti ons, aqueous
These i ncl.ude spljd for

iR BPaE: PP RGRA: ERE: Do GeTRYSE] [ AP Up ffaton o the

dplidepais at blﬁm&n&h@éeﬁﬂsy)r beiboy; er asmarandde ) @eﬂtblﬂ 8Giffhdents and creams may,
ggar}{ﬂ%Pp Og 4%0 atgéz\g% %gaq%eonus gr &1‘? oonse %ﬂtﬁ) %}7 rgécﬁggng et%gf&%le thickening
ad/ow gelhnga@nts hetionsmay be ﬁonmdatb@wﬁly amgguagpsor silsbast amglswill in
%e‘ﬁgﬂa{ h%n%gnfggl%&ﬁno‘hé‘& rgag ?Iglgﬁ%lﬁ% %é’g{aﬁvfoglﬁzﬁi%dg&“g ‘&ié@ersmg agents,
sepepding nsentSnthwa@relrg a@nmis adeiledneagenty bF@nulemr@ ieifpble, for topical
ddnB¥iQF Rion B AO inlohtﬁ llrﬁglde M%gtep&&xlﬁﬁﬁing dctBBERdes in @%@&é@base usually
suspensi ons can gre pared by 5 drspersing_the finel y
Wriepe 2gacfd Qréraeqsﬁm sriasitles epmpiisie the achvaipgiediens in an inert base such
zﬁ%ﬁflh ahd %éﬁﬁ oPcddd 4l @bacRE andSHAIRGIsh BMPHsing B8 hd¥i¥e ingredient -
nethgligv ulose, sodlun1car60xynethy|ce||u ose, and
iBerrieagquid s suspendi ng agents. The conpounds of.

the present |nvention may be fornulated for parentera

trat f
tredepiaet PEReSrPiaimerhuane: PRRGAkS R ol T Sopposicorie.
pies mnttmg wag, sufh ds a ntlgee of ﬁmmamﬂ g@mmieb esgocd Tutter is fiexti melted and
B & rc{uvg compsongr?t is dlspersgﬁomo% rlile%luﬁ{/], 8f efafﬁplg}%}; sjtli*rﬂl%s %he molten

con
homogeneous mixture is then poured into convenient sized molds, allowed to cool, and to

solidify.
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wi th an added preservative. The conpositions may take
such forns as suspensions, solutions, or enulsions in
wo@rloy/og1aqueous vehicles, for exanpl e sol uti oPGI/EP2004/002995
aqueous pol yethyl ene glycol. Exanples of oily or
nonaqueous carriers, diluents,33solvents or vehlcles

|nclude propyl ene ycal, 15 pol yethyl ene_gl ycal
@@@gcmngs Q;'p [\{%pr(zsgn‘rgnvengq)q P b5 fpl)mulzg?f{vjf gét@% %l@stratwn

P@§£ﬁé§ fam@sﬁse ers,alﬁf g€ls, ,paﬁéshﬂ)hms & s@&@/@éon’ca’ﬁﬁﬂ% {ﬁ&iﬂdﬁ@tﬂfoahd’hctwe
ents suc reservin we ng,
B Pyl o S LBeNtmEe FLB IR A ITHE and! or
dlsperslng agents. _Alternatlvely, the active
OSSR e oL By ST bR Bl R0
selotions @@ suspersions e spplied tiratly bethe nzeammt}v\byt dvnaengqmal alodng, for
e&SJH 18 | Wi 818 ed:?pl%eﬁ?lp%ﬂes :smaey &R@ﬁﬁn&lﬁtﬁﬁs Y}ﬁ% B¢ Pro%ﬁe(? ﬂ% sglgle or

oun I nventi on
rmdtadqse firoalln te ﬂnttnr e eftal dooppretoor pipstte, §p$ way bg '@h@ged by the patient

A aﬁﬁr@?ﬁ agfedét%ﬂl&ﬁ%olu% oftthe %olhﬁ(ﬁ{@’qﬁsrp%hon In the case of

pat c i nt men creans may, _for exanple,
afsrﬁfaﬁu‘lh‘eﬁtn@él’ biriaglioved T quamRlabyear Pl BeleENg#PRIZg éPraY pump.
addi ti on of suitable thickening and/or gelllng

agent s ot | ons na be fornu ed w an a QUS
e|°9m5ﬁ-§é c BT fpFgen @@h&égﬁnﬁ?tgige Brips ‘6%811
RAfticIRFIE tethtl tespifaydri Gad gadinslndisg ﬂlhrarhdsillaﬂguﬁ@taﬁctrs The compound will

SuEREERE R Bl Bl SRR remb Y ARRRT s e Pl Eor . Sucho
;tactpnilamie maytheiobtagied &y meamsiknowihia theoart, Forieraplel by mwzcen@‘aem The
acP Ive %dlglgi dé’aé%vﬁgd ﬁ%&)reis?lgfzgi c&n]% hﬁﬂ 5 as %b*%%?%ellé‘h% H&h laé’ a

cacia o rising
cthloeofhmmca@on (i @dfioe eramipte, @nhlomélﬂuommg@am@whlo voromethane, or

cgﬁllﬁ feﬁafﬁf&goegiaﬂé: OF Lo di [P ReMHACHE] Ghe ﬁ%%l may convemently

es co r|S|ng t active 1 ngredi ent

%sm opaﬂ@met suffeiand suchap Jegighin. Tﬂ@ degsr SinecRaydre copelistl ézé éﬁ‘?tel ed

\}aWée e VERY thD Sctfve fFHdRh & %afy‘% pﬁ)@[ﬂeﬁl iS4 fofth bf’zﬂd@%owder for
positories. _Alow nelting suc

@mplgeryvdes I@X@f% SPTRRSE 5y DRRBPOIET Bise Pl fagipse, Sarh, starch
deBk4t8ds 4dH as E}}aﬁ)x@ﬁﬁopﬁﬁleﬁsirﬂémﬂ&@tanﬂ olehisyapyrsdidine (PVP). The powder

FROIRE JE O ) e 18 e PRt TP QUL FEponed i it

dois@ ftilm T el mpla il @padestop catidbes ofng., beatirs@lblistef packs\lom which the
20 3/08 41%HECTGEP oog/g%gqu am33 The conpounds of
RO ﬁ?@%eﬁ% w@%ﬁ? %ﬁlﬁh Be n?ornulated for vagi nal

admi ni stration. Pessarles tanpons, creams, gels,

1{ &e%lredc P12 85ns TR BY] e&a?éatvﬁ{hrgn&gic c@ati’ﬂg t@&'fo‘f Qus Jdifed or
i P S

lve |n redi ent su carriers as are
camtrolﬂfd rtleasa piminjstritionef ths aTtive egserirnt nkis emmmlhéhemoméws of the

ﬁr&\éﬁﬂh{/éﬂﬁom HRGorhR P4 iRk gl ddRhr B 39RbtAHE Bhug Hél%i'}ocfévwes

sol utions or suspensions are applied directly

?h?ée delieny sydemyae ﬁi,yalete&%wheaﬁ&%tamﬁé‘aﬁgase%ﬁhe c%r&%mlﬁ@ B, ‘ecessary
éMdWheﬁ pﬁfeﬁp&ﬁ{phaﬂ:le Qﬁﬂh%&re@(ﬁneﬁﬂ% en kRuciDr (Ibhh@iuh@sl’hﬁ trdilermal

provi ded ose form
‘ilei‘f' T lsy%eé‘?e“% 3%““&? yoﬁgtﬁgi‘eg g}angklaea@g@wetsmcgsuﬁﬁ?—t b"'[é’e compound of
ﬁfél‘ldsﬁééﬁ disb¥e bmlﬂ@tm&m penéehfibi brSitedet, RE., aroap( rdapesdyatzas

%ﬁ@g gu‘réi% e). d Sl\lls?amel?i%elease tdgll%el%l%gf érhso e Rserted 305N aneously mQO to the

subdermal layer by surgery or injection. The subdermal implants encapsulate the compound in a

lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, é.g., polyactic acid.
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10 a spray, this nmay be achi eved for exanple by neans
of a netering atom zing spray punp. The conpounds of

w0 b@4psasent i nvention may be formnul ated for aRCDEPR1004/002995

adm ni stration, particularly_% the respiratory tract
and includi ng intranasal adnin' tration. The conpound

g&ii!a{glﬁ f&%ﬂ%ﬁ%s a ong %v\{t ? aceu 1c %e{rhlergl u r{tsz a%gfeg%pgr)ﬁig\g described in

ons or’
Prarington: dhe Sdencerand B@cm%Phredzabylﬁé,andged(b’ydﬂmW i MartiheMack

ﬁfbﬁlshﬂg bﬁl éa}ﬁ d@a{ Q)H'Izeﬁfﬁ RAnia. Tﬁ% inegfs kﬂ{@lau% scientist may

|n re ent IS pI‘OVI n apr SSUI‘IZG pac
fYafbfP orpylainap within tha fedrhings of thetpeeifientioy &m@‘a%mmerous

ﬁ)@ﬁ@hong 1203 a%&ﬁ@ﬁéﬁi outd bfimrﬁﬁl&ﬁéu% %ﬁ&ﬂ%eﬁ‘fh%’the compositions of the

trichl orof | uoronet hane, or dichlorotetrafl uoroethane,
BFSCRAPFBHOH S RPlg 6T epmuseTRising Sisiribpnsuiesstivithe aer osol
may conveniently also contain a surfactant such as

eci t dose of dru be .control |l ed a
T b S it 8 Gropentit PtndRl s et e PRablsdn st or other
vehigleh eEiorpaxampfréedlay rbeaeaﬁﬂyr mcaﬁplﬁhe& by mﬁmerhodlﬁ@hons (salt formulation,

es%%%?@ati% ée))o é&% aée WFngth%l e %r o hs,%ﬂ ﬁl Cﬁry I{ 15 a so well within the
cdémmv aklﬁl\pé theswkch madiff yietrronty pf olnyihistettioy Iancbéishgﬁl regimemnfla particular

(%&le}ﬂﬂdn%l (f}égrrtg ln#]agh%ethg P}{Er}nacom%tlgshgpﬁ %a{t cbl% O\YMd% !for maximum
orma asal” cavit wder co on
beagiiciad eiick angtiends.i n uni t dose forn1for exanmpl e in
capsul es or cartridges of e.g., gelatin or blister

acks fromwhich the 25 powder may be admi ni stered by
ﬁ@a"?@l dherapquiicaly pllsctivepraepnt easiusedchersin wsmaéwgntdawusé to reduce

RpRAesF et Jﬁseﬁ&t &f laf i6@MdLNYS TRSABSL il B Aitedi B€Me individual
or . controll istration of the actj

E el ease ag a @@
PHETEARS SRR SRIEHE e, Lok B0 BUES VIR PHEP B egding upon
nuféeIuk iffore authbe the severitgiof dlel cﬂisdaﬁe’:lﬂsldﬂfd’ﬁﬁd 0e age and general health

TR TR IR R N

fomln”pﬁ ahainisigatios ead tarpyeferamtds wiieexppidnoeof the arficalamatitioner involved.

Y BRI SO0 B0 5 5L45h 8 SRS B v
Rep daghshoklid e apiprepriajeingudnothespp pud/or. in Thsbipaimpdbrrepyof preferred daily
05‘2%1 oelif ﬁétwgé'ﬂqab@{lts@l B Q%JPBW&%)NFthd?WQ%H@Ho% br%ﬁirred 0.1 and about

ancer, ) , Azone - dode

W enabrehorts nghbﬁ@)mossgr@fearﬁﬁ 84 enes 80 welke pedy waighiivendsy. Thus,
4 ﬁlnhﬁig}t?eﬁﬁ)ﬁ & asmgg%e%ﬁ QhSdodade ﬁr%’]tvx%ufdh)% abAr 7%&@ %W?ﬂer day. The

(% yer by surgery or injection. e subdermal inplants

L 4peat sy afna sipgle dosage By i dyfsshfosagrerirically between 1
®@dg.dosdptd ped aaye Gehl&hiy, tre@tfned iDin@HeP vAthaklaBek3EBB Khich are less than
b b Sr St e e o et D288
thﬁdip‘tin&lnscffedt fotrhn frglivadial extientps @adhsd.a0se chesdinidr eldll i Iuﬂreatmg diseases

(iggﬁ?}tbn@ thgr%metlE\})SC Ibf fl %veth%']%glé{ W8 %{B%E%e% aH rr; %rgﬁré r{ehan(ieg ©R personal
ladwiedgm exﬂastl@n@.nd%n niselogapd af this a;laqﬂilcdltead 1180) asmitm iactherapeutically
e?ﬁ&t%ta}nﬁﬁnt the cgﬁlgéufnxs 1ht§e aérggem’ibéetnhgxpﬁ)r éfvgﬂ &séageeand pgtient.

t eachi ngs the eC| Ion rOVI nuner ous.
fornulatlons for a partlcular route of adm nistration

ﬁ’lv'eltnbgd-htrler{t@ DEEL an&ltﬁ)H Qhéz&ﬁp&%rﬁﬂomor%fsaﬁ B& beRERRERred in

i nvention unstable or conprom si nglt err therapeutlc
C

Cﬁ&lb}n@mrywﬁwﬂlﬁbwwm!&s%ﬁu@? aspappuclpgsideapiterse Faprstipiass iplgbitor,
An6Ek&Ton it RIFL AP Cer SOt 4hBd rBtas in WY or BITV Qkd¥8dse inhibitor. When the active

compound or its derivative or salt are administered in combination with another antiviral agent

the activity may be increased over the parent compound. When the treatment is combination
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vehicle, for exanple, may be easily acconplished by
m nor nodifications (salt formulation, 10

we@saoensfsicati on, etc.), which are well w thin PECEEP2004/002995

ordinary skill in the art. It is also well within the
ordinary skill of the art to mddify the route of
adn1n|strat|on and dosage regi nen Ofﬁgg articu

RIBTIFEID PR RRRATErTHY SR et to dha pf the
ﬁL&@eOE&ﬂ@&@N&tw‘éQ NMIRHAGST lknifTEREHBRI S ubﬁﬂﬁfehﬁthﬁﬁ in€lfide@ @liministration

S ERRE b es E Bh S RIS b aons e

foRUiee caf ymnlmm nfa stui@e fhinae it domammgltwd bavinole attive Tigeedients or
nd|V| .

%hsug)g%%la 1% 1{nu§ r{e%urs acré%nés Ta%r.% a(f ty 8 g%l grlé%gsnag% ?o?l% \rN(ﬁFE F%gle active

ygede I|n1ts dependi ng upon nunerous factors such as

the severity of the disease to be treated, the age and

gﬁgeral health condition of the patient, other

il bemsrstoodtreletringds hierein ip dnehiamnt ckisnd o prephylasisperell as to the

1 88mER BF &iFRE caRitoRS, Th PhaBRE- Qnddnk & dnﬁﬂal@ﬁglu&é%%e treatment of
ref erences and experlence of the nedjcal 9’trag:tltlone

se pewell aspgher animpls aEwhgTage.drepignt of ad V) hleghnugydisgbercin, also
heteara@Reldr Q)pﬂﬁlaﬁ@gf 2asudle okQAQomE dnGissdeied Weth@hinediated by HIV

r day houl e a riate in nonotherapy and/or in
@%ﬁﬁ@h&f SﬁmPﬁ%ﬁ@ﬁ?%&%g%P@?erred daily dosage is
bet ween about O and about 500 ng/kg body meight

re pre .and_abou 0
R ShBRShef pspddhed atkmnly ™ B Sl " Bl G form. e

peparetiop. isThibdivid2d ifvor ueitl ndosds s tandetinigg approarla?@ qultltles of the active
t €04
chn;?'og)gnt ﬁ% ﬂﬁ%g%?%/er osa(é 4 ca% p%acag%f;_ltf{e?a?ratggge ajgacﬁagg containing
énswgﬂeelu@mglafgef preparationi sicl e padsted dablets, yppsules) apdiporersrin vials or
P é&@oﬁégﬁ@ dcﬁ i%ﬂﬂ carl h%@&dlé/ tablef, %@&Hg? ot lohélge itself, or it can
Inftiate er dosages whi ¢ch are I ess than
berhe eprrppiiain Eber Q£ﬁn3t ofcthese ipsgiaged foi@r eaf ter, the ‘
dosage is increased by small increnents until the
timumeffect for the indivjdyal patient js reac
Bl PR eHALF ISR PP IPHEX?JF‘B]Q?ZI% S frreebiS glosd Sl in the art f
SRELHIEaBIS ndiedtfidAndvd pradite &féb@aseﬂﬂiiﬁvbﬁmin. el should not be considered as

D et st DR e, Ao RS oy rpffogative threof
application, to ascertain a therapeutically effective

glﬁr\[/) :%ﬁpgogde;aoggorgn% ?}? Be repe%:hc? bﬁbﬁgﬁg e hggseg{o'\&l%ft}%r arfof organic
chrendsttyi. Orhe statiimg at(atqrnab fo,tot]hp exntie sesrareaeithat neacbb(mvm@ble from commercial
SRR o Biboiorma? MIISALS O pithdrls 8P UG ANkWh ! the art. The

cﬁ suc 'eosid se transcri ptase
f h’rvvmgte@mnple%ﬁmﬁtahelie SNSRI enaél?sﬂl@e skillefkip dfee art to more clearly understand

b A PRGEIRE 1ﬁ§§reéeﬂhﬂn@én¥1@ﬁ ‘Pﬁey FEOLIR h.&3 18 38R1defti B likiHing the scope of the
When 't he active ound or its derivative or salt
e tigarin i meYel e LSRR 214 OV ar ant | vi r al
agent the activity may be increased over the parent
compound. Wien the treatnment is conbinati on WO
2004/ 085411 PCT/ EP2004/ 002995 -35 therapy, such
admni stration may be concurrent or sequential wth
respect to that of the nucleoside derivatives.
"Concurrent adm nistration" as used herein thus
i ncludes adm nistration of the agents at the sane
time or at different times. Administration of two or
nore' agents at the, sane tinme can be achieved by a
single fornul ation contalnlng two or nore actlve
i ngredients or
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5 by substantially sinmultaneous adm ni stration of two
or nore dosage forns with a single active agent. It

waondok/ogsa1under st ood that references herei n to PCEEP2ZIR41002995

extend to prophylaxis as well to the treatnment of
exi sting conditions, and that the treatnent of aninmals

i ncl udes the treatnent of E%{)%ﬂ#ﬂggs as wel |l as other
animal s. Furthernore, trea a HV infection, as
used her"ei n, al soEthyheDhUJewmreﬁmmnylmetam ophyl axi s

of a di e o) ond|t| on ass at ed w h or

nmedi at e I'ntection, or ;‘t ynpt ons
ther eof . The rr&eeuﬁ—e—g-l—p-eep at are

preferabl ¢11 n Unit dosage forns. suth form the 15
preparation is subd|V|ded into unlt doses cont ai ni ng
appropriate qu tities of the%a . onent].steplre

unit dosage form can be a pacle gfﬁuc?—ﬂm didpes
package containing discrete i ?TT\EgOEfHCI< step 4
preparation, such as packet edt &1 ePfit fa’ifsm'gl and
owders in vials or anpoules. Also, the unit dosage

% 'm can be a capsule, tablet, cachet, or |ozenge
A s8letidn, ofor-cliléroBaBethdi§toli8e 2P 0PI B4 ﬁuﬂmﬁhﬁs @f5730% 0fmol) and

t hes ed form .20 The rmaceuti cal
eSS LG S RO LR ot o 3 . The
redetibn bktira wiabeoodd) dituted Wit GHLOILLAN kxsashea 6hethS#a8dd dnd@Bighel The organic -

SRS gl SR b LG8 s RS i i vas
withoutfortiesr pugficatiari.ng i | | ustrati ve and representative

ddereof . 25 The conpounds of fornula | may be prepared

by various nethods known in the art of organic

TR 2% s0rlg6 nprnd) ft % frdom gherraevaous atep, NaEN (Ieg;dyibthmele§.5 equiv.) and

580 @ISt 511% ad Rl ]iitha%@b |s@tl?f%deat rS@q}&ﬁJgIM& b@emlglﬁo 4hé Crude residue

or are known or % hensel ves epar ed

Vo8 PRHTGRAID RSP A/ HRR (Be% mLﬂféaclf)oMSbw wigh gmmndrleé filtered and

e{zéﬂ&fe[te'ﬂ) 811i8a GEIVERorhRoBiAY | B4 IMARE wild Lllg?zghénp(ltﬂh% Mxbne  90:10
n%ﬁQchl earl under stand and to practice the
3BE; P ,cThey shoul d not be consi dered as

s{epmtl ng the scope of the 30 invention, but nerely as

S Bl 4 s BB S B ar TS n  BE  Gceonte ot
i tDindno r(0OBE yethen XY hEN ihd BeOHt @ mMe@r dvButSiemindl NBO reaction was
siggge?%{l %%dd%’iﬁfl%&?‘fﬁ )t(%rt:cgjgr \Zéc’eﬁcg STE(% tgﬁeeéd)g( é{zete%:tNaﬁ]y ?e&n%ﬁﬂr?g starting
material. The solvent was evaporated and the yellow solid was stirred with Et,O, filtered and
washed with Et;O and dried in a vacuum oven to yield 0.57 g (90%) of ethyl 4-chloro-3-
methoxyphenylmethylimidate (9d).

step 4
A solution of 0.57 g of 9d and 10 mL of H,O was heated at 40 °C for 3 h. The reaction was
cooled to rt and extracted with EtOAc. The reaction was dried (MgSO4), filtered and evaporated

and the resulting product 9e was used without further purification.

EXAMPLE 2
4-chloro-3 -(3-bromo-5-fluorophenoxy)phenylacetonitrile
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Step 1 5 A solution of 4-chloro-3-nethoxytol uene (9a;
0.5 9; 3.2 mol), NBS (0.57 g; 3.2 mmol) and benzoyl

w@esoensdelr (0.031 g; 0.13 nmmol) and 32 ni of DEE/RR2064/002995

heated at reflux for 3 h. The reaction m xture was
cool ed, diluted with CH2C12 amtf washed with water and
brine. The organic extract was dried filtered and
evapor atfed % B momret iyl gaPourtag
was used - out her _puri £i c.

2 reei Qy

b fromthe p
3.5 equiv.) and 300 nL of 90%

aqueous EtO P'were stirred at room ténperature

overni ght. Fhe< esi due was partide oned between
el

Et OAc/ H20 (8&%+ each), washed with brine, dried,
filtered and evaporated. Silica gel chronmatography

stepd el ution with a gradient (100% hexane 90:10 15

Aerane oF C()1 086 g' fadyad), %eﬁéoryf’ﬁer%%&ee(tﬁ 089 %Mﬁmb@ld 54 (1.80 g;

was sl ow Into & coo i on of

54200#1111@})@11% 2&%@&9@6 Seesheated [tR9Q %for 2500, cgpled i9ert, poured into water
,an8 leRBhctdd1Ritom,end2 &t S¥n{} al )ind &fmlﬂﬁlﬂ%rgér@c extracts dried

(?1]64806}1 g?tﬂég ;r?c} éﬁ(é%)rgtg 0égé1<? g gg (rgte g@?)?rgyﬁf’; ]iV?HVﬁ as a colorless oil
wlich Was@eLdirddny Brthédubsefhent sep.vent was evaporated and

the yellow solid was stirred with Et20, filtered and

washed with Et 20 and dried in a vacuumoven to yield

s&®pR7 g (90% of ethyl 4-chloro-3-

Arglt %8%%6%& %gkg%ﬁg (%99;%917(1%%1%&%@!9%]? %f &Y’/S ghvgetoiéso&hanol were
snt:pd 8t t@omﬂqmpereiamt foo 34 e sThecwdineedwasoreduced rﬁ@i a@ut prabtaddhe original
Q05 Tﬁpf‘esﬁlﬁgﬁj xBllte WAS 1Q1'Ee'd%§ith(ﬂvé§9@0 m]t Anh%ﬁﬁgd into 40 mL

or at ed resulting product 9e vvas use
WtﬂﬁﬂﬁuNp@h PR éP I’phrqffﬂz@at I8 OTEHLGEPIE‘S%(W% dried (Na;S0,), fitered and

Aasdidted SuBedriie du'ét AR GRNERAXE] Efﬂ%ﬂlﬂo%‘&?ﬁ Elrhd élhﬂe@ with an
2004/ 085411 P / EP2004/ 002995 -37 E .\

hexanedtOAgepadint (&9:1C1 6:1Ho yisld 1.50,8 (86p%0)of B asyco CPQICSS <E} b
step 1 A mxture of NBS (1.066 g; 5.99 nmmol), benzoyl
per oxi de (0.069 g; 0.28 %rﬂ%sm (1.80 g;

[3~(2-Chloro-phenoxy)-4-methyl-phenyl]-acetic acid ethyl ester

CO,Et CO,Et CO,Et

MeO step 1 step2

I SEEy

HO F3C—§—O MZ v
0] c: R=Me ten 3
fa Sa: R =T ~<—) P
CO,Et
step4 @/ D/I
Me

step 1

To a cooled solution of ethyl 4-hydroxy-3-methoxyphenylacetate (4a; 13.7 g; 65.2 mmol) and
260 mL of CH,Cl, under N, atmosphere was added dropwise triflic anhydride (16 mL; 97.9
mmol) followed by dropwise addition of pyridine (8.9 mL; 8.8 mmol). The reaction was stirred
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5.70 mmol ) and 20 nL of CCl4 were heated to 90 C for
2.5 h, cooled to rt, poured into water 5 (100 nlL) and

wezimagued with CH2C12 (2 x 80 nmL) and the conmPCTEP2004/002995

organi c extracts dried (Nazsoz% filtered and
evaporated to yield 2.25 g of %ormrret hyl derivative

rd e ich was. used directly in the .
B 0y el S Pt o ARRRE 5 Soisfirgfungd) nd Sashed with
WetSNng 0183 drief (Nh?SChZ fﬂmﬂ)ancbavdpcﬁﬁedrto vitld20%(2apddb. :
et hanol were stirred at roomtenperature for 24 h.
The vol une was reduced to about 25% of the original
$une in vacuo. The resulting nixture was diluted

b ta.hso?ﬁl%%f (eﬁlg’/l %etﬁd?z?f—élp@iﬂﬁ&gsuﬂfﬂﬁ;ﬂoxéﬁhéﬁélac&ﬂ% gﬁ@t %d4 mL of THF

ani c

‘mé?ﬁs'@&l} 1cerYaltft1 drdararddedesierp Mtﬂ@aoraﬁﬁPc%(ﬁ@ﬂQlu@é)24 g 0.029 mmol)

AIdODIBRL-YB ish1l; €0 4B mbl; | 100V GE PhIAb IR RGN q%lxl?asﬂmp followed by

ane Et OAc I ent 1) to

§ribsint 8 AP B apre S G R sl e el e e bt
Bas I[eamqe'd- £od| the eeapti@nglioykd 4o MRk W rtpRe ydn] heae@ttd eefi@eifek 1 h. The
S 75" BB A B B e 8 B8Ry o ot
GELIBE® ﬁdﬁhﬂbli@{)&ﬁhed gtoeqghly Guith BBDAc.3[Mhe sdratfined okganc extracts were
ﬁ%ﬁéf&ﬂ?&htﬁ; Qi[hn cﬁ]ﬁ;lc? KI{/IE%%% fmc} the E%vent i\?p(%rated t%%ffo§d 0.240 g (85%)
<Pﬁ¢th}’) 3-m¢ﬂloxw6@t16rﬂlylpifenm@@bz4¢)nder N2 at nDspher e was

added dropw se triflic anhydride (16 nm; 97.9 25

mol ) foll owed by dropw se addition of pyrldl ne (8.9
%43 8.8 rmmol ). The reaction was stirred WO

BH04/ Qgﬁﬁaﬁl BET/4EP2994/ 035 mnioBB dd ai‘SO' CI%LWaéﬁerb cooled to
to r The solutlon was transferre .

g E cﬂdé 41 ErRRwise AitasyraehBEm WP SrmLlindd &1 m&Hd %ﬁ?rﬂeh at -78 °C the

leawueﬁl wad\s@ Ry 4 thi ih el i@yt baY AHRr8dc86n miQuikiviks tecddled to -78 °C

4 s Ao Rher e N LRy BN Seth e pisayo pipse washed

wittnivaterf, safikdbted NaHC@gi andbrig. Theorpmiiephabad i diid (BAESOY) and the solvent

e%a@o%tgd @B a 01|~dult.4il Q¢ é)ti;yl %%(ygx%g -me%]}ﬁp%enﬁace%’ce (92'1)(.)29 ol )

step 4

To a suspension of Sa (4.8 g; 25 mmol), 2-chlorobenzeneboronic acid (7.8 g; 50 mmol),
Cu(OAc), (5 g; 27.5 mmol), powdered 4A molecular sieves (15 g) and 250 mL of CH,Cl,. After
4 days starting material was still evident by tlc and an addition 5.0 g of the boronic acid was
added. The reaction was stirred for an additional day and the suspension filtered through a pad
of CELITE® and silica gel. The solids were washed well with CH,Cl,. The combined filtrates
were washed sequentially with 2N HCI1 (2 x 25 mL), NaHCO; (25mL), water and brine. The
extracts were dried (MgSOy), filtered and evaporated. The crude product was purified by silica
gel chromatogaphy and eluted with 25% EtOAc:hexane to yield 2.2 g (28%) of 33b

step 6

A mixture of 0.72 g (2.6 mmol) of 57, HOAc (3.5 mL), HCI (7 mL) and H,O (3.5 mL) were
heated at reflux for 6 h, cooled to rt, diluted with water and extracted with EtOAc. The
combined extracts were washed sequentially with water, sat'd NaHCOs, and brine, dried
(Na,SOy), filtered and concentrated. The crude product was purified by chromatography on

silica gel. The eluted product, which still contained the 3-chloropyridazine was dissolved in



and DI BAL-H (6 niL; 0.058 mmol; LOMin PhMe)and a snal
guantity of THE foll owed by dinethylzinc (0.29 ni;
w@2®3/08530l ; 2.0 Min PhMe). After addition wasPCT/EP2004/002995
conpleted the ice bath was renpved and the reaction
allowed to marn1to rt and then>heated to reflux for 1

]ggég?%eqiéga{rl(? a &) Q}N%|af1 ?erésg a?e{q:i%&:gﬁe nﬁf %gﬁ‘%g‘p;f ES as avrs;'imalte solid; m.p.

OrEL118E(r) and the solids washed thoroughly w th EtQAc.
The conbi ned organic extracts were washed with water
and brine, dried (MJSO4) and the sol vent evaporated to
afford 0.240 g (85% of ethyl
3- met hoxy- 4- net hyl phenyl acetate (4c). 15 step 3 To a
solution of 4c (2.2 g; 8.0 mml) and 250 nL CH2C12
cooled to -78 C was added dropw se via syringe BBr3
(9.8 n.; 0.104 nol). After 1 h at -78 Cthe reaction
was stirred for 4 h in an ice-water bath. The reaction
m xture was recooled to -78 C and the reaction
guenched aqueous NaHCO3 then warned to rt and the
organi ¢ phase washed 20 with water, saturated NaHCO3
and brine. The organic phase was dried (MgSO4) and the
solvent evaporated to afford 1.4 g of ethyl
3- hydroxy- 4- net hyl phenyl acetate (5a). step 4 To a
suspensi on of 5a (4.8 g; 25 mmol),
2- chl orobenzeneboronic acid (7.8 g; 50 mmol), 25
Cu(OAc)2 (5 g; 27.5 mmol ), powdered 4A nol ecul ar
sieves (15 g) and 250 nL of CH2Cl2. After 4 days
starting material was still evident by tlc and an
addition 5.0 g of the boronic acid was added. The
reaction was stirred for an additional day and the
suspension filtered through a pad of CELITE(r) and
silica gel. The solids were washed well wth CH2Cl12.
The conbined filtrates were washed sequentially with
2N HO (2 x 25 nL), NaHCC3 (25nL), water and brine.
The 30 extracts were dried (MgSO™4), filtered and
evaporated. The crude product was purified by silica
gel chromat ogaphy and eluted with 25% Et QAc: hexane to
yield 2.2 g (28% of 33b step 6 A mxture of 0.72 g
(2.6 mol) of 57, HOAc (3.5 nL), HO (7 nL) and H20
(3.5 nm.) were heated at reflux for 6 h, cooled to rt,
diluted with water and extracted with Et CAc. The 35
conbi ned extracts were-washed sequentially with water,
sat'd NaHCO3, and brine, dried (Na2SO4), filtered and
concentrated. The crude product was purified by
chromat ography on silica gel. The el uted product,
which still contained the 3-chl oropyridazi ne was
di ssol ved in WD 2004/ 085411 PCT/ EP2004/ 002995 -39
HOAc (20nmL) and NaQAc (0.2 g) and reisolated to yield
.4 g (50% of 58 as a white solid; mp. 116-118. WO
2004/ 085411 PCT/ EP2004/ 002995
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“vacuo. Th de ggpduct 4el

-40 EXAMPLE 4
3-(2-Chl or o- phenoxy) - 4- et hyl - phenyl ] -acetic acid et hyl

W@s10a08BOLEt CO2Et CO2Et MeO \ MeO 1MeO st ep BCHEP2004/002995

step 2:::3 Et 4e 4f CO2Et C14§OZ ETI (r) step 3 Et
step 4 Et 5 5b 33d step 1 To tirred solution of
et hyl 3-net hoxyphenyl acetate (16.0 g; 82.38 mmol) in
CH2C12 (200 nL) at rt was added dropw se AcCl (9.88
m.; 138.9 mmol) foll owed BXAMRhE4 chloride (16.9 ni;
169 mol ; 1. j Wely)

m xture was gstéylréfﬂeuéygﬂtemg ) pet@r%&éﬁgﬁg&%gg rgtﬁ%%f% into
an i ce-water €. The aqueous m@aﬁe was extrac
with GHee12 and e co gd ext rac S \A@ﬁ vvashed

wth wate ed( Na2S

3, pugtégg ed by

chromat ography on silica 4el and el uted WE

CH2C12: Et OAc (20:1) to vyield4k3.96 g (69.5% gf a

white solid. 15 step 2 To a solution of 4e (19g; 80.42

mmol ) and 200 niL of TFA cogited to 0C pas added arbqug
i

excess of Et3Sgg_an reaction aI ovved to wa

rt for 3-h—Bbxcess vvas renoved i t he
resi due p&&ntition ween gr a Cl he
crude product wld pufified by chro

silica gel and eluteg with CH2C12: hexane %3 1) to
yield 3.0 g (16% of 4f. 20 step 3 A sol @tfon of ethyl

depett hyl - 3- met hoxyphenyl acet ate (4f; 3.0 g; 13.50 mml)

S oIedto-780 and a solu
ﬁffa G GOHion GG T o et (6 615 oD 3b R s (200 mL)
aﬁfrft \eﬁs didéd abpnganzlt (088 rrﬂQCIBB OMmmety flovedve 4 sttalmla\?mmdeqm 9mL;
(A ar reactl was .25, cool.ed in
an | ce vvg B%‘FH“ gbgcp)n éf£P é%&‘ﬂ‘?n&ﬂlxg’ﬂ“e?{%ﬁq%‘af et f‘f% Bygnd poured
it anatcewateﬂ'lnmtmqu el sagpéras @haswa&s extrictadt mdh mth(blz and the combined

Saded Gels téwgaﬁ hAith]Wé{é 21r1ecfj@él%ﬁ45 ()lVe gxove ud1 v?zcu% The crude

evapor at ur|
@educthwn@watgym}zrm@bgeapm e siliga gevl wd@&@@mﬂﬂimz EtOAc (20:1) to

1881895 98 (69.5%) of a white solid.

step 2

To a solution of 4e (19g; 80.42 mmol) and 200 mL of TFA cooled to 0°C was added an excess of
Et;SiH and the reaction allowed to warm to rt for 3 h. Excess TFA was removed in vacuo and
the residue partitioned between water and CH,Cl,. The crude product was purified by
chromatography on silica gel and eluted with CH,Cly:hexane (3:1) to yield 3.0 g (16%) of 4f.

step 3

A solution of ethyl 4-ethyl-3-methoxyphenylacetate (4f; 3.0 g; 13.50 mmol) and CH,Cl, (80 mL)
was cooled to -78 °C and a solution of (5.10 mL; 53.94 mmol; 1.0 M in CH,Cl,) over 30 min.
After 1 h at -78 °C the reaction was allowed to warm to rt and stirred for 12 h. The reaction was
cooled in an ice-water bath and the reaction quenched with 20 mL of water. The aqueous phase
was extracted with CHCL:EtOAc (4:1 v/v), dried (Na,SO,), filtered and evaporated. The crude
product was purified by silica gel chromatography and eluted with a CH,CL:EtOAc gradient
(100:1  100:4) to yield 5b (2.0 g; 71%): m.s. 209.2 (M+H)".

step 4
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(100:1 100:4) to yield 5b (2.0 g; 71%9: ms. 209.2
(MtH) +. 30 step 4 WD 2004/ 085411 PCT/ EP2004/ 002995
WO 248301 uti on of ethyl 4-ethyl - 3-hydr oxyphenpCHERL081/602995
(5b, 0.20 g; 0.96 nmmol), 2-iodg- chl orobenzene (0.18
m.; 1.44 mmol), Cszcoe (0 469‘ 7 1. 44 mml) TM—|D

; 9
4 Qsoﬂl% n%fr eapﬁP Lfeth traog dm i°§ b (g?&upr ous Ffrﬁoé) 2-iodo-
- chigrabgnzgne @.18 miwpl .34 ml)aﬁdé@a éth4:59tg;el Adahmol), 61PMH@S(0 020 mL; 0.096

)’:\WMPT(IT &1 2%%*3 (cjlg%ésggﬂ glﬁﬁ_lgﬁsh%ﬁ of %ﬁltoggn Rr 49 nd 2@upgous chloride

for 11 h then c e suspensi"on was
§-#% ect-2 amal) wergidded grddheofolution wrE(pgasserd The reactipp|niigture was heated

tovesreckot 110K ﬂiéﬂ B&o\red% tth L %ﬁensﬂi Sal ﬁﬂab@ﬁ?oufgh hbé@&f%ELITEO and

V\BS was
e ety &w&ug{ﬂgdmhﬁﬁ%&r o i ﬁ&f{ﬁt‘? ‘f’i‘sé)&asb‘“gﬁl with 2N HC, dried
SHsoMahe g{e%h&nt%a;ﬁ)tdtéd(} ahg 9fodu@£%s bt @chyWihfdhatography 8n silica gel

g pteq P p Béxend (1:109) it d 51 (}909) sts%c{@ of 33d.

[ 3- (3- Chl or o- phenoxy) - 4-i sopropyl - phenyl ] -acetic acid
et hyl ester COREt COR2Et MeO MeO Ac | ~
step 1 ~ Me step 2 Me | SE%%%&%Q@Q4Q Me 4h CO2Et
CO2Et HO [3—(@1Cl®r0¥phgtoap) BisppropylPheriyl]Proeticseid3Bfyl esdrep 1

15 To a suspep gp of PPh3CH3+ %r04§£ (3:6\,\22 gadég(lj 6 O,

& ZTo the resd¥ey
sol ution was added in o portion ethyl
4-acetyl - 34 nmet hoxyphenyl ety e (see Exanpl éwﬁ; 4ptep

1) and the “eaction mixture was stirred at 0 Cfor 30
in and war med ¢o, Kt and stirred for an agd@jgional 2 h.

The rﬁéctl n 2P mixture ;ﬁs di | ut(gd wi t h [héxane
filtere ugh a_pad o %t he solids

xane: kteg® (5: 1 6 . The conbi ned
or ga®e” | ayers were washed wYhi-Bwet et (50 nL) and
brine (50 gL), dried (Na2SO4), filtered and evaporated
to yield a yellow oil. The product33fwas purified by
~silica gel chromat ography and eluted wth

CH2Cl12: hexane (1:1 2:1) to yield
step 1

To a suspension of PPhsCH;" Br ™ (36.29 g; 101.6 mmol) in THF (150 mL) cooled to -40 °C was
added dropwise #-BuLi (40.6 mL; 1.6M in hexanes) and the resulting solution was allowed to
warm to -10 °C for 10 m and re-cooled to -40 °C. To the resulting solution was added in one
portion ethyl 4-acetyl-3-methoxyphenylacetate (see Example 4; step 1) and the reaction mixture
was stirred at 0 °C for 30 m and warmed to rt and stirred for an additional 2 h. The reaction
mixture was diluted with hexane filtered through a pad of CELITE® and the solids wash with
hexane:Et;O (5:1 v/v; 60 mL). The combined organic layers were washed with water (50 mL)
and brine (50 mL), dried (Na,SO,), filtered and evaporated to yield a yellow oil. The product
was purified by silica gel chromatography and eluted with CH,Cly:hexane (1:1  2:1) to yield
9.1 g of 4g. '

step 2

A suspension of 4g (9.0 g; 38.41 mmol), 5% Pd/C (380 mg) in 50 mL HOAc and 50 mL EtOH
was shaken under a hydrogen atmosphere (50 psi) for 7 h. The mixture was filtered through a
pad of CELITE® and the filtered catalyst was washed with EtOAc. The solvents were
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9.1 g of 4g9. 25 step 2 A suspension of 4g (9.0 g;
38.41 mmol), 5% Pd/C (380 ng) in 50 nL HOAc and 50 ni

wEe@Hosnas shaken under a hydrogen at nospher e FGDEP®03/002995

for 7 h. The m xture was filtered through a pad of
CELI TE(r) and the filtered ca’t‘é@yst was washed wth

Et OAc. so| v ts were 2004/ Q85
PeRorEed @ecief hprossys 8@9\%@3@@% ﬁwﬁ\@gi ip QTR gud carefully washed
Phiesad I‘E&HII(O!,, tWaRr hebbilee Thessaliitgdolution MEBHEriah@Ma,S0,), filtered and

SEREHL T RO Cointoiopn Rl P Ere JEIE o0 Ll ot

and evaporated to yield ethyl
s‘%e %so propyl - 3- net hoxyphenyl acetate (4h; 9.0 g) as a
é1 owoil. 5 step 3 A solution of 4h (3.38 g; 14.30
ﬁrml@m@ﬁ 4EH2.68 2; (1250 nirh9l) wet EHeClol(EW mb) w28 @olgddog78 °C and a
mt%h PEBgf(S 5?8& 4 §522411m13§ in P30 AR omﬁﬂz@lz W@re%@@ed@oﬁwe overa30m

were ad dropw e over In period
pesiadt LbmroRF ionRENIGRASSHTTRd &l i fové hcalfoa\fed fo Farmyfol %@9@6 h and re-

dR1vab E @ &dd Ja@Vfulﬁ JheiREd Weh SQGON@C(DQ 8071&)(: ’ﬂﬁ@queous layer was

caref ul | uenched wth sat'
aameet et STEEDIRE 19D mus Pl S50 BEL o eamhipdd sgiqipg lavers washed
W) wafick Q‘ﬂcbr(né Qirf¥l XN@BO,)tahe e\fa@ﬂﬂateﬂ @(dyﬁldthaiglhﬁ bro@y @f1S The phenol was

SRS e SR 87 sEr TR R ot S LT s CERCh

OHA1S: Eté)jxdiyO(Bﬁ)l tb ¢Rldgdlyl ¢moqﬂ€qiyd}gm§tmbxy;ﬁa¢1®buatee{ﬂc- \Bi0tgn 94%) -
CH2C12: hexane (3:1) CH2Cl12 CH2Cl12: EtOAc (100:4) to

yield ethyl 4-iso-propyl-3-hydroxyphenyl acetate (5c;
e g; 94% 15 step 4 To a solution of 5¢ (1.0 g 4.5

'ﬂ@l %luﬁon of(‘SQ épb g}gg ?ﬁ?rﬂ)%b %r-cglg%gbeﬂge%&og&mgé&%; &. 845 5.4 mmol), cupric

, cupri
mta@c(glfia? gs'ﬂ 8y meo544H rrg>§eca1a681@@|2 12z Bd QHzFlzv(é% mho #egjadded TEA
?’ZJS% nm'rol) &l tﬁ’@l eﬁgﬁgh va@fithell A& ST RFCITIR rﬂea‘éﬁ@n mixture was filtered

t|rre E/ reaction mxture was filtered
thrrogh gtoad 065@1&“ %Eﬁheraprlyyer TRINEE theavekemean%eémwa@removed and

itheamiectl@/f afll BNRSedVaBhe’ RAMURE oftafic Airftd Were vattiedvith 2N HCI,
CH2C12 and refiltered. The conbi ned %dl%(’ﬁﬂﬁc filtrates

e dijeds RS Q-1 Ttopd ieyapopiisdne ety b ¥y ghromatographed wih

§ilidd @1 ecd anRd enlROGradiad of AendF0de (P0%hkiiahe/ BB ) to yield 33f (1.0 g;
omat ographed with silica gel and eluted with a

é& i ent of hexane/ Et OAc (90%exane/ Et OAc) to yield

33f (1.0 g; 66% . WO 2004/085411 PCT/ EP2004/ 002995

-43- step 6 A mxture of 0.64 g (1.44 mol) of 59,

HOAc (12 nL), HA (24 nL) and H20 (12 nL) were heated

at reflux for 16 h, cooled to rt,and extracted with

Et OAc. The conbi ned extracts were




washed with H2O, dried (Na2S™4), filtered and
concentrated in vacuo to afford a brown solid. 5 The
weewdesaioduct was purified by chromat ography PCT/BP1000602995
gel and eluted with a gradi en_t?)f CH2C12: Et OAc (15:1
8:1) to yield 0.10 g (20% of ©0. EXAMPLE 6 Ethyl
%&get hyl - 3- (3-fl uor ophenoxy) phenyl acetate 10 CQOZEt
HOF ( O\ Mel ~ Me 32b 33c To a stirred
A grigureon Ogr %le44( pmg)) ©f §9, HOAQ (Zrol) Hd 247 mid) andyEL0 (12 mL) were

hbﬁ@@ rat AN fAt 1305 RB&ELtoWR Snd éﬁgﬁgd W1th EtOAc lT%le CQI'mI\BHSd extracts were

E Pn% fluor obenzene (0.6 mo
Y! Bt {0 dued M ﬁ(}jglgé@d cqnger@@te& in gagre tpyafiond mprgwn solid.
m(dn)@l préddic2@4s anf%d @)§ cHRSRatopraplynén EiEaLEd] QRd WRAEAN@RE £Gadient of

8BSl Pha DBl SRIASDRE T 1 ool el

2 N HO and Et QAc. The aqueous Iayer was thrice
extracted wth Et CAc and i.ned organic |ayers
were washed with water an rine, dried (MgSOH),.
filtered and eVWdpbf-atcéul-843 ﬂugrmef@QOXYTM@Hyl@qeta@he pr oduct
was chronmat ographed on silica gel and eluted with
hexane: Et 20 (9: 1) abjmh vyi el ded 33c (0. 60 g, %%t
2004/ 085434 P / EPR0D4/ 002995 - 44 EXAI\$>LE

3-(3-Chl oro- YpXy) - 4, 5-di meth§/7 e et hyl
ep 1 I\/E(r)"‘C Ri 02| step 4

ester Me(r
C(r)2Et PO HO R 6a R2 M 6b: RI¥ Mie CHO -step
2 7c: R = 0SOg3 step 5 7a: R =Et; RR = CHO 7d: R =
M p 7b: Rl = Et; R2= Me step 3 stepR8| COREt M M

To a stirred solution of 32b (0.80 g; 4.12 mmol) and 7 mL NMP under a N, atmosphere was
added 1-bromo-3-fluorobenzene (0.69 mL; 6.18 mmol), TMHD (0.086 mL; 0.41 mmol), Cs,CO;
(2.68 g; 8.24 mmol) and Cu(I)Cl (0.204 g; 2.06 mmol ). The reaction was heated to 120 °C for 3 .
h. The reaction mixture was cooled to ambient temperature, and quenched with a mixture of 2 N
HCl and EtOAc. The aqueous layer was thrice extracted with EtOAc and the combined organic
layers were washed with water and brine, dried (MgSOy), filtered and evaporated to dryness. The
crude product was chromatographed on silica gél and eluted with hexane:Et,0 (9:1) which
yielded 33¢ (0.60 g; 50%).
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8 :RFH step 7 5 33e: R=3-C-C6H4 step 1 A m xture
of 4-hydroxy- 3-nmet hoxyphenyl acetic acid (6a; 1.0 g;

w®k2e9/08530l ) and hexanet hyl enet et ram ne (0. 808PQI/EB20346002995

mml ) and TFA (7 nL) were stirred and heated at 90 C
for 4 h. The reaction was cool &4~ and excess TFA
renoved in vacuo and 35 nL of ice and water 10 was
added to the residue. The resulting dark brown
solution was stirred at rtEXAMPRE7 n. The aqueous

sol ution was Wit

ext ract vvas )%'thﬁ %kg%@?)& E’inf ?‘é’f B%’Z‘”aﬁ%}gs@&lpes‘?&t ed
tﬁ@ﬁfford 0. 70 g of - 6b (ﬁo ms. (I\/H—|)+

P NStepcA 45 skp Ia LN YT
|[Et OH {80 T has adj
r 8aEt 9N was heated at rafi@luX Y
80% of the Et OH was renpved i p/acuo and the residyg,
partiti oneeh bet ween Et OAC/ H20 1H@)a t he organic phase
resi due washed with j

(Na2So4), filtered aﬁ Fé oR%ré?éIQ
oil 7a (88% ms. (FhHj+=EBRENMe; w1
step 3 A mxture of 7a (3.70 g; 15. 53 nmol ), 5%Pd/C

gr d, a Bdo&ﬁ Me <=

(0.350 g), HOAc (45 m_) wer e shaken under a H2

at mgrseherg 10 8 h. TLC showed product and

t he—co®™r espo benzﬁ/Ef al cohol. An additional 300
ng of Pd/ (e nmL HOAc was added and hydrogenati on
conti nued for gpother 25 8 h. A second portion of 0.15
g of Pd/Cin Ac (15 nL) was added and reaction

continued tB~Hano 2tel7 The mixture was diluted
with Et 8 Bad-¢ Gl th ough a pad of CELITE(r).
stapel  cat al yst was washed with Et OAc and t he conbi ned

fbr gaxtie exXt ﬂ&gdrsx;dBm&&o(z@iﬂﬂﬁﬂ}ﬂc)etuanﬁbld/QG&QOﬂb 0854449 mmol) and

S HRA s 23 BRI BT (L e perea st 00
f&-@h}l th’ll@%&ﬂe waglcdojedtand gk desy TF Rrefibved mfvaﬁzb) #1d 35 8 of ice and water

Véz{smea%ai_ézh tgot%—él)regldﬁé)l gﬁé %@ulﬁfxgd%k g)ﬁm%? 1:10%6 gxae'H“%'R forrbo m. The

aquecyy sqlyfsm) was skirasigslavitly Ede dﬁm@ arabtihﬁtexmt whs dniddf(NagSO,), filtered
284 BYbiaae td S R98.7 of&?(@%,m@@lf orleiléﬁﬁ%#riﬂoﬂ‘ n.

The reaction was stirred at O
reaction m xture was extracted with dilute HCl1L and
stegl2f - sat ur at ed NaHCO3, dried (Na2SO4) and evapor at ed

To% Bflol of 8b ¢ & .03 Snl) id EoOR 1Eb b wiis-wided conhSO, (1 mL). The
reaction was heated at reflux for 6 h. Approximately 80% of the EtOH was removed in vacuo
and the residue partitioned between EtOAc/H,O (1:1) the organic phase residue washed with
10% NaHCOs, water (100 mL), dried (Na,SO,), filtered and evaporated to afford a brown oil 7a
(88%; m.s. (M+H)"=239.19; mw = 238.3).

step 3

A mixture of 7a (3.70 g; 15.53 mmol), 5% Pd/C (0.350 g), HOAc (45 mL) were shaken under a
H2 atmosphere (40 psi) for 8 h. TLC showed product and the corresponding benzyl alcohol. An
additional 300 mg of Pd/C in 25 mL HOAc was added and hydrogenation continued for another
8 h. A second portion of 0.15 g of PA/C in HOAc (15 ml) was added and reaction continued for
another 12 h. The mixture was diluted with EtOAc and filtered through a pad of CELITE®. The
catalyst was washed with EtOAc and the combined organic extracts dried (Na;SOy) and

(J3ep2 m—)’k LIRS ___] step 5
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step 5 To a suspension of PdCl2(dppf) (0.650 g; 0785
mol) in THE (40 nL) cooled to 0 C was added dropw se

w@2@est4ion of DIBAL-H (1.0 Min PhMe; 1.57 nlPCIWEB2004/002995

mmol ). The resulting mxture was stirred at 0 Cfor 5
m nutes and a solution of 7c 1”5 nL of THE was added
d 27 P
g?!% rmg\g tu lﬁ{e V%OJVE tt v&s f{f% ﬁlyc sﬁma gll ch%éng é%éé)ﬂye%;'gb)e uted with

Iéz'qlz;b@XﬁIar(42)15affondt‘2e6’ﬂg:@fdlb€(@58%)rt for 30 in. The
reaction was poured into dilute HCl and extracted
wth EtOQAc (2 x 100 nL), dried (Na2SO4), and

orated. The crude product was purified by silica

b saﬂﬁ&r@tmqs- 20 tgyz@m% ﬁ{n@t)qg C@%@h ARG @%Qégiﬁlgédl idine (3.60

yi e )
1%4 i\e %ﬁlmep féléqwﬂd b:x dzowﬁee@ ronsf ﬁ?ﬁhﬁ Mﬂé‘hgﬁ @éé{ﬂast?é’ 26 muol)
c(v%r la@ou5@@ in. ﬁl@h@adﬂ'ﬁﬁ'@a.lsasﬂﬁe@ﬁ?@f@ fof 48 WIL)Th¥@&action mixture was
ol e an sol uti
e S 1 o wla By Sy N oy ied (AR SR Bfergied to yield
914Hgof7k&s€btdm<aﬁlqamﬁ°/5)on was allowed to warmto rt and
stirred for 25 12 h. The reaction was cooled in an

ice-water bath and the reaction quenched with 15 niL of
stepef wat er. The aqueous phase was extracted with

evapoﬁ nt'étog“PPcfc"i;i(%qu{ @)6 8@“ g%@ “{‘W% (40 %g%gq&ﬂ ARE was added

(;rop\gts@@ soutRg of' M@@@M 1gﬁ’ bﬁhyﬂL 1.57 mmol). The resulting mixture

@as"’s’tﬂ’e&rﬁﬁ 6‘3@ for 'Sr}}fﬁ{ﬁﬁé(){ﬁhg E‘Mh@dﬁe&f%‘?n 6%1L «;f ’91{9 iwaﬁl a&ied followed by
| oro- benzeneboronic acid

Vi (3 m@fé@&eml 0608 S0P Be)s i s ot BAC Ik 3 m and heated

ARERBURAN. 5SH R Tod18d &) rtaBH 36 eh. MEhdfeadtldd Wad . potilell Giito 40ufd HCI and

start rial till ent tlc
%&aﬁﬁ Wﬁh %a é& ﬂWﬁgjme&r{%&zS 6 gn %apara@éd%ﬁrﬁ@de product was
pueidied by Biliegel %hﬁoﬁla@gramy arlelatedivith @FBCL:hd@dndi (1:Thel:l  2:1 viv) to

éﬁ%tl o&yrggéﬂﬁaﬁge was filtered through a pad of

ilica gel. The solids 35 were washed
well with CH2Cl12. The conbined filtrates were washed
§e0é1ent|ally with 2N HOJ (2 x 25 nL), NaHCO3 (25nL),
er and brine. The extracts were dried (Na2SO4),
Aisblutiorecf el 3,4alimgtbylet-methosiphenytagetate ((8; dchipOte; Ao mmol) and CH,ClL,

G154 £ Y SNATTA RPN O, St D
Froewisq terl0 mig 148634 h ghn/ & Cathg yeacting veep @U¢ nglgq warm to rt and stirred for
ﬁcﬂ-/ Eﬁ’g 9&@&09%%5())167& ﬁﬁan ﬁ% %teg bIl‘H aﬁd %l ﬂélc"u@ﬁ‘ q®¥ncledQvith 15 mL of

lse/efa@r c ﬁ% PEISPPRPIAR Wap r?xwtedmzlﬂa F;Hz%;iﬂt%% (BH v dipd (NaxSO),

fileRed VRl @UapBatdd tyVis1d3AUSd cpoyvt;ipBW0s.21 BviBdB).g NaH
(7.825 nm%)I (y}i 5%:5(3 oFFw The react@‘ldon stirred at O

Cfor 5in then was aIIovved to warmto anbi ent
stt@’rperature and stirred for 14 hour. The reaction was

"Pc? grsgs%er?s?otnoofaeth% §}49&ir%et?1§fl-§-ﬁ}gdrox%e%gllagetc]a © %@ Cii.Ol'Ig;1 4.8 mmol), 3-chloro-
benzeneboronic acid (0.901 g; 5.762 mmol), Cu(OA¢), (0.959 g; 5.28 rﬁmol), powdered 4A
molecular sieves (5 g) and 40 mL of CH,Cl,. After 40 h starting material was still evidgnt by tlc
and an addition 0.35 g of the boronic acid was added. The reaction was stirred for an additional
72 h. The reaction mixture was filtered through a pad of CELITE® and silica gel. The solids
were washed well with CH,Cl,. The combined filtrates were washed sequentially with 2N HCI
(2 x 25 mL), NaHCO; (25mL), water and brine. The extracts were dried (N2,SOy), filtered and
evaporated. The crude product was purified by silica gel chroniatogaphy and eluted with
EtOAc:hexane (1:15  1:10) to yield 33e (1.0 g; 65%; m.s. (M+H)" =319.34, mw = 318).
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15

bi sul fate. The m xture was extracted thoroughly wth
Et OAc and the conmbi ned extracts were washed with 5%

wh @4/ ossaat er and brine. The extract was dri ed PEYBEN4/002995

filtered and evaporated" and e residue

chr omat ogr aphed on silica gel ahd eluted with

hexane: EtQAc (10:1 8:1) to 10 yield 1.0 g (73.9% of
61: ms. (MH)+ = 431.29) step 9 A mxture of 1.0 g
). 818 mml) of 61, HOAc (12 rTL) Ha (24 nmL) and H20

”ﬁo aascg‘)zt%c%nac t S ok OF ﬁ?e(% %Exmo hl%S 83%2 1&1910)2t ?gtf%cﬁl(%og&azine in 10

mE doya3MEGovlied m ab2@- waleribeth wWasla@dBOpprtionwise 88 &1ig Nald (7.825 mmol; 60%

it Q)Fﬂ eTflé g&g}n SBITé(CﬁgtLtPod for @fr% ﬁlreﬁi s Qﬁ&m 13 a!rlg ‘to IIH ent temperature
rude purified by chromatography on silica

8g1é| stlgﬁ@l f@1 1 b@lrwl Tfﬁ rgacijem diae peured ontgHp @ixturEtabiee, (et )and sodium

Eﬁﬂﬁﬁeel ﬂl@%é{ﬁl@g Gad é&r&te@ﬁhoﬁ%g V\%@%(?%%Sﬁl? Iichedesonliﬁn%c‘l extracts were

VB4 6 it anriogx pETag: v AreA (S0 ferodypd gvaporated

A RBO XY BI%BMEQ)%@I\E@H QR sfilich Ig@l &l@re)lut&@wf&l hb:tane:BIOAY (1)0 1 81)to
C(r)2H Ré Cﬁ te% Me step 4. C, RO
el 0_g (T3P of0ls m-s. QATH) 3 62@ 15: R = OH, | step 5
12: R=C1 14: R=Phi 16:R=Cl ~step6 17: R=CN -~ 5 step
To a suspensi on of 3-hydroxy-2-nethyl benzoic acid
22.8 g; 0.15 nol) and water (300 nmL) <cooled in
Ammxmfb ofelt@p (hathmwal o @i ddoAc M2Naly HE@ (24l jpnlid tanpH@ ¢12 mL) were

I%Qfgg at %‘e?lm(n ggrllg%gézﬁ%'lg%\g)sl\@ %.a deg&‘a%&? wrﬁt ’EtéA§ 5%1@ g%ﬁg@ﬁ%loextracts were

ropw se over a .
washvmwlxtb H0a irigdaiNap36y), tﬂi@red@nqbemtemaéedbletme@ntozf@rdca brown solid.

’ﬂ(et &hd d];e}gdlﬁg q"a§ gﬁihg\rﬁ’%ﬁ gﬁﬁmhg{ ?g% u? 9111@3- Qfand GMCHQVIHQ gradient of

was_ a 1N on tlng precipitate
B B0 Asd B d ditoaiald O P &el(1800) af 63 astadrewn sohidpgs. MiHer 341.27; mw =
jUag. crude product was recrystallized from Et 20 hexane
(ca. 3:1) toyield a yellow solid 12 (12.24 g; 449%.
step 2 15 A solution of 12 (12.24 g; 65.6 mMmuvol), MCH
(200 nL) and con H2S04 (3.85 nL) was stirred
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overnight at rt then heated to reflux for 6 h. The
sol ution was cool ed, concentrated to approximtely

waomsoss4sthe origi nal volune and the resi due rePdCBHEPI00£0)2995

in EtOAc. The organic phase washed with sat'd.
NaHCC3 and brine, dried, filterfed and evaporated. The
crude product was purified by silica gel

chromat ography and el uted with a Et OAc: hexane gradi ent
(1:9 20 4:6). The conbi nEXAMRLEISONS wer e evapor at ed

O b 0o T D A AR

4.98 mmol benzenebor oni C #fl d (1.52 g; 12. SMmDR)
cupric acgttate (1.00 g; 48mm ardA 5
si evEO Sosd Croci B Edt added THR (47
n.; 24. ) a Ea'é‘rea 4 vvas _gss iar e i ght.
St art igg eri aln-q-t_ was st@ll| det ect ed béyr/) tI¢ and an

additional 0.62 g of benzeneboronlc acid was added

and stii rRr-ed apnot react yeR Oioff
filteed= @hhpe§1 % g IStFP3T§]@.I{Q@1Ip5
cont ai ni ng the nol ecul ar si eves was was iped Wi step 6
CHC13. The conbined organic filtrates were evaporat ed.
stiépel crude product was 30 chromat ographed with silica

’gch i@?&sﬁk%ﬁ'gqﬂyg %9 2-?;8&*@%41%(% Q‘iaﬁ 8381 0. (él'QIQQQHd water (300 mL)

RO BPav0a BB wes aed gwﬁya@m@ s piie P O CAefOpl. NaOCI
ét)@ MIP r 533 5% Hghdbv! sSluipe '?JQ)SYBSB ZRAt Rdédl diopRisé 8 abbuBB0 m while

di ssol'ved i n Phie ooled In
Peeleinedhe AR FAREG-OIG p%kﬁ%tﬁw@&@we(s?coﬂlflemg 90 mlL of 3 M
ﬁClMlasﬂinlsd mlo& ion. AMMEYsuiting prepithte s Welfectpd @fd keel drya sintered

SROUTR PRt bt P S e g dyied o etlow

mgamma@nm;.s were washed with sat'd. NaHCG3,
wat er and brine, dried (Na2SO4), filter and evaporated
to yield 15 as a white oil which was used in the next
g¢peb W thout further purification. step 5 10 To a

g%kfﬂ%& %%%%4 %065 rrgw(]j)égl gﬁ{ gﬂ@lnﬁl %@ gﬂianesu .85 mL) was stirred

«mnmghtobé rf Ohepsheated ®. Bfwmfer § tov dihe Ssofitian st @oleso cmcﬁntrated to
%ﬁ {éaltelﬁ li@‘%t 6t{t§fe Qtflgma? t‘l@ﬁlﬁlb r&ﬁd %trgsridlﬁlredﬁ@&v@&' irfBIA c@Nhe organic

net hanesul % chl ori de_ was

hagronas TR@ed rveﬁiciai%rN%O tl?rtnu% . Gliergdand eyapesaiely The crude
Er%?lﬁdgvas B8y %ﬁb&% Hﬁ@ﬁa‘cﬁ@tﬁpﬁy\/ﬂnﬁ SlunasHeich MYOAR:helfe gradient (1:9

wat er, sat HCO3 and n e_or
extPadihe grabipgd fé@&tl‘fmfj"aqui‘t?‘f éegd Hﬁ& 37 gggﬁbr at ed.
The crude product was chromatographed on silica gel
eluting with 10% .  Et OAc: hexane to yield the benzylic
R oride 16 (0.220 g) as a colorless oil. step 6 The
De nz wblutibd afi sheth$6 4{cBlo22®-hgdroky-Bihethythedzoams (I3; sk®| g1e498 mmol),

: ge%z%e%}lor{i% a'é?a)(l%ﬂ I§9§I n(lmol% cupgc acetate (1.00 g; 5.48 mmol), 4A molecular

sieves (1 g), and CH,Cl, (25 mL) was added TEA (3.47 mL; 24.9 mmol) and the reaction was
stirred overnight. Starting material was still detected by tlc and an additional 0.62 g of
benzeneboronic acid was added and stirred for another 24 h. The reaction mixture was filtered
through a pad of CELITE®. The top layer containing the molecular sieves was washed with
CHCl;. The combined organic 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%).
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20 1.64 mmol and 1 nL of water. The m xture was heated
to reflux and CH3CN (0.3 nL) was added to produce a

whormggaous sol uti on which was all ow to refl uxpCT/EP2004/002995

over ni ght. The reaction n1xtu&§ was concentrated in
vacuo and partitioned between Water and CH2Cl2. The
rganic phase was washed twice wth brine, dried
%%8@04), filtered and evaporated to yield 17 (0.210 Q)
‘Bufaf sclitgmt of mpethyd #-chlofod-mbibyl-Prieoesdemygate 204EXARPEE281 mmol)

SN i 0 ) et s e KU P RUR) FRERPSPIP Al (041 il
COPmmol; 1@ M wlﬁﬂe) The teactiogvas quengheddy Squengslly adiimgaMeOH, IH,0,
e?lﬁlcUﬁ Hef @lfxe @rgg}}{é ?r}‘rld’{rlb& %s%x%a&emgﬂ E’?%p Fﬁi@ X&ﬂ&ﬁéda&rgaéncdexh acts were

‘ﬁ@b@é\g}ﬂw g&?e%?%t @atelzansﬂ@rm% drleé @ﬁzﬁ% :fﬂfer apdvepogpted to yield 15 as
BwhitecHif Ve @RAREORIthd hdxBstdplwithod fuBhe? pifflation. The

reaction mxture was heated to 120 C and nonitored by
TLC. After 3.5 h an additional 0.9 g of K2C03 was
d and at 5.5 h an additional 0.9 g of K2C03 and

.3 f 3, 5- difl b tril d
o 8stuiin b5 (s S AR SRR s ndSRae (Mt bhbhada dropwise
ﬁlaaﬁie'mﬂanyn chladide (0262 |ill;|stoaredol) by Lﬁg’ﬁma Aved 30fmm a small quantity of
CELI TE(r) .and the solid cake was washed wel |l

Sotg nEsle Papevifmponbuy agddifions nl a@mewl%rﬁswwhlwﬁ%was added. The
fehdiioh a®pABEondE DB NELD 2Ad B HED NEheQhrgadlY ﬂﬁgs%awds Rlvice washed with

rine..  The anic extract
%%%Nwaﬁ?rr tf o lytpad By Oreans PEg" Wa%drwgwgéhﬁ filtored and
@hﬁtﬁlﬁtecﬁ5aTh£ crudeEpﬁbﬁiuﬁ Ehil)éhromatographedl on silica gel eluting with 10%
or 0- I chl.or acetate. Cl Cl
BB e o B BB R T 2 S n 35N E B

solutlon of ethyl 4- chloro 3- hydr oxyphenyl acet at e
%%Mg 2.0 g; 9.3 mmol ), 2,5-dichloro- bronmobenzene,

2C8 (6.0 g; 18.6 mnol), TWVH D (0.38 nL; 1.9 mmol)
"ﬁltmbehmi’cl(laﬁdm@ (0as g; @%mbdvaaddisml‘e@dsin E¢@idh(bfl) and KCN (0.107 g;

PM R3¢ 9nd ¢ r1'12:]L ?Bl\n’a er. O‘Tﬂ Nidu I'u'ag rheg*@d go regu)g ancer ng(fﬁm&éz mlL.) was

was adde e SO uti on agal n._was asse .
addat t9 pradusexa homeoganeys selytieywhish y2g atiow de rqulxwmﬁ@ht The reaction

ﬁﬁ(ﬁir@ QVas thnd%nt{émﬁ msi‘b%gﬁ B&d Qﬁtlﬂ@ﬁd fobtweed Qdtet BAPEBNCIR The organic

and_ the solid washed thoroughl

Hesages v IS HEbrioe| g (MR TiRHan prepABHLGRd 1] 0210 ¢
ShiFfi Rhtl Dad B6Mhr i PrdcBing 0l vent

EXAMPLE 9
Ethyl 4-chloro-3-(3-cyano-5-fluorophenoxy)phenylacetate

;©/\co ¢ O D/\CO ¢

34a
To a solution of ethyl 4—chloro;3—hydroxyphenylacetate (34a; 14 g; 6.5 mmol) and NMP (13
mL) was added potassium carbonate (2.7g; 19.6 mmol) and 1.2 g of 3,5-difluorobenzonitrile (1.2
g; 8.5 mmol). The reaction mixture was heated to 120 °C and monitored by TLC. After 3.5 h an
additional 0.9 g of K,CO; was added and at 5.5 h an additional 0.9 g of X;CO; and 0.3 g of 3,5-
diftluorobenzonitrile was added. After 8 h of heating the reaction was cooled to 1t and the
reaction mixture was filtered through a pad of CELITE® and the solid cake was washed well
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evaporated. The product was purified by chromatography
on silica gel and eluted with EtQAc: hexane (1:10) to

wQe@kasadbb (0.554 g; 16%. WO 2004/ 085411 PCT/EP2004/002995

PCT/ EP2004/ 002995 - 50 EXAI\/P%%
4- Chl or 0- 3- (4- bromophenoxy) t of HO M B(OR)2 O I \

\%/Eh E{O&ﬁl‘[ oﬁ' e fjc;il_trﬁj‘lstv{zﬂ?i] eﬂc})ﬁ{h(ggom%nsoo%&yggl ms U\Evzllter and brine.
Thelnrgemirbetrae web dﬂieﬂlr'(MgS ag), fllt¢r&d hdgyaddateito yleld h3.l pof the ether 35a.
acetate (4.2 g; 23.1 mmol), 4A nol ecul ar sieves and

CH2C12 (210 nlL) was added TEA (9.8 niL; 70 mmol ) and

the reaction was stirred ESAMPHEJ8 The reaction

mxture was fHgf arcﬁra&rd_h@wiah1@m@ﬁéﬁosa§)p&%9ﬂ££&té) The

top Ia*er cont ai ni ng the nol ecul ar- si eves was renoved

and st§lred with cH2C12 and ref|ltered The combi ned

or gano{ir¥t r ats W sashed with 2N } .
drie 2S04, '
pr od S chr g aphed with sil \zoog

el ut ed i;\nth a ‘ d| ent of hexane/ Et OAc :0 90:10)

to vyi el 37a. EXANRLE 12 4-chloro-3 - enogglgo | uene

15 B(OH)2 HO +/Me OMe Cl/ 36 37b To a solution of
Beyoluding s r il c4-eldord-3(hydoxgphendagtagmti4p; di0sgofdemp), 2.5-dichloro-
&Bl%{;ﬁe%zén%@s ﬁb %Mig 18 S%Ch%&b ,ZVeith 96.93 l'éLﬂl?b %cn)“ﬁmhw (15 mL) was

syd WrﬂEia_s\stre(a(nloj ng:ro[ggn fog %J 171r I,ﬁ%@?éil?éﬁét?@iOé ) ggfmlggl) was added and
10 k& Gindoaif AY BSzasst ETKABLkbOMIM@S wab hdateddo ﬂM°(2f6r 18 h then cooled

and 0 an additiopal i quO boronl c . ;
g5l PP W e L8t P A O E Erfeae it Sighed thoroughty
leﬂ Bt A a’l[‘h&&nlﬂiined'lm’e'até eac ivashiad Mtk (200 HClyalsied I(Nzizﬂt’)@dmd the solvent
CELIT ndthe filtered.solid
PSR D P o 9o SOl Shfios Hhd elued wit
BtOgartieganext: ﬂ@)abslelﬂea%(omgxdd%wth 2N HCl, H2O sat'd
NaHCO3, H20O and brine, dried (MgSO) filtered and
evaporated. The crude product was purified by silica
gel chromat ography and eluted wth

,,;
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25 " hexane:EtOAc (9:1) to yield 37b (1.6 g; 47.1 %
as a clear oil. WD 2004/085411 PCT/ EP2004/ 002995 -51

WEXAMBREH113 4- Chl or o- 2- f | uor o- 3- phenoxyt ol ueneCT/EPH04/002995

Mr) M OMe Cll step 1 RL I [ C | 1s 20: Rl= NO 2
step 2 21: RI=NH2 22: Rl= H3P%p 3 5 step 1 A

sol ution of 4-chloro-2-fl dr oxyt ol uene (18;
0.161 g; 1.0 mmol), p-flugggﬁﬁgpgqgenzene (0.141 q;
1.0 mml ), K2003- ( @-:Chl&og:(4-drdtiphinoayyblide (4 nL) was
heated to refl ux for 4 h under a N2 atnosphere. The

react i ofhgs~godVi v ARIOBdUr ed | nLQ Waj er ancMe
stirred for ver@.l es lh.&;ﬁque soI L
extract gdtwee w tg€RET2 and the conpired

organi c extracts vvasﬁed with brine, BHried (%S),
filtered and%evapor ated to yield 20. step3Za A sol uti on

Beobta? So20udinBndnierat Bl PUE SR E P SiBe acid 50

' Zzltmmolé,obupmemata@tmz grhg.1 mend}, |4érmwh:ouﬂan sevevemd AHHEH (210 mL) was

Qddg%h @‘ﬁ ?rﬁ,t V& Hhmo S)Sdng fthe r&t%tﬁﬂgasrm ﬁ)?% Idg ’JE? gkgwmture was

ueou e gsaeit was sHaed 5 oy
Fitored fhrasigh p é@lﬂft@mﬁ@a Aheten layeorentaities the mOimul@tf sieves was removed

sldhyien %%a@ﬁz PaScAeded TR ChrhRh %r;%_a!nﬁ HRheh w\%rae washed with 2N

resulted in ue aqueous sol ution

Rt thaigesdried %@Qf) glded andnyapegatpd d Thy Nadk:w)iuct fyas cchjopgtographed
Rl iRy aa%pa@temedtwm gla@te&oaﬁexgn%o%% Yéu.¢h miﬁgﬁaa g6h.

on to the next step. 20 step 3 A sol utlon of 2 0. 830

g; 3.3 mmol) was dissolved in HOAc (2.25 nlL) and added

to a solution of ice- vvatErXA(MPEEn) and HC (1.2 nl).

A sol ution of NaI\IOZ( and H20 (1.5

m.) was added over a 10 cgogﬁ)hg X?ftodln he resulting

sol ution vvas stlrredforBz raI m nutes then added

dr opwi se r 15in.to a ugg’ensi on of FeSO4 7H20

(0.917 gq; 8 nd 25(10 '-\ Met i on
was stlrredf -m-*t—u-re ex EtOAc
(1:1; 30 mc added e organi c™¥ washed

thrice V\/IthVVa gr. dried (MgSH), f||ter§73)and
concentr at ed |n vacuo. The dark oil was purified by
‘Th p enimtiog v&jsnyeneborsiit iacid (01g; a6@ rﬁtlnbllD elﬁ:lssolv/\éd i @H,Cl, (250 mL) was

gfd%g— Fl gﬁ%ﬂﬁ%yl?g nzeBE{.?G( 95 %g% 52 Qnrr%?)) cuprlc acetXte % 9 1@2 mmol), TEA

o)\

as a C
((12.3 mL; 87.7 mmol) and 12.5 g of '4A molecular sieves. The reaction was stitred for 24 h and

an additional aliquot of benzeneboronic (2.4 g; 19.3 mmol) was added and stirring continued for
an additional 48 hr. The reaction mixture was filtered through a bed of CELITE® and the
filtered solids were washed thoroughly with CH,Cl,. The combined organic extracts were
washed with 2N HCl, H,O, sat'd NaHCO,;, H,O and brine, dried (MgSO,) filtered and
evaporated. The crude product was purified by silica gel chromatography and eluted with
hexane:EtOAc (9:1) to yield 37b (1.6 g; 47.1 %) as a clear oil.
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EXAMPLE 14 WO 2004/ 085411 PCT/ EP2004/ 002995 -52
[ 3- (3- Bronp- 5-f | uor o- phenoxy) - 4- chl or ophenyl ] acetoni tr

WO b@4083) R HO Il ~- Me F O Me tep F steep 1 PCT/EP20@1/002995

[ Er Er 18 37c 63a: R = Er 63p;R=CI, T rtep3 step 1
Cesium carbonate (11.4 g; 8.79 " mmol) was added to a
sol ution of 2-chloro-5-nethyl phenol (18; 5 2.5 g;
17.53 mmol) and NIVIP (16_nl). The resulting slurry
was degassed and the flask kEddt el y purged and
refilled with nitrogelorol-Budd-BHaéidRytbluby obenzene
(3.54 g; 28.13 mgpl), TMHD (0.92 ni; 0.81 g; 4.41
mmol ) and Cu(l)d7(0.87 g; 8.79 mmol) wereFadded
sequenti al | OMereacti on m xty evasiheatied t o

110 C for 6 h. r eact-eA—mi xt U dto
anbi ent tenpefatsfe, fil tsepdd L1 wh | X
CELI TE(r) and th& filter cake Wwashed thoroughly 10
with EtOAc. The f¥ltrate was weldhB4=Eyaentiably with
dilute HCl, dilute NaOH, water Zdn@&! =Mlznm'he rganic
extract was dried (Na2SO4), filimred mnezevapstat ed.
The residue was chronmatographed on silica gel and
eluted with hexane: Et 20 which yielded 1.8 g (32% of
as a colorless oil. 15 step 2 A m xture of 37c

A 3oltkich; of 510K%~Irﬂﬁ%r))v3 -Mgﬁxgrtbnl%ﬁég(slg;; 0.56198 9.0(’%&]?1&&%), g-f%ué)f)onitro-benzene
; a
QP Rk oREET dofot B2 s &math SRa BBl BLE pRoRaige apti for 41

wder € D latmtbsplere. r Dhemnreactivpewat dobkd as @t ndUoadd i itk Ovatdd Qnllstirred for

e xture s.extracted with CH2C 2 x. .80 .
St Rk S SRR PTRRt s R ICRAY ¢t 48 combines
qyanipexragowvashedewith biie, drdd (8g80.4)3filteraidnd bvaparatkl tGBiald 20.

(2.25 g; 5.704 mmol ), NaCN (0.839 g; 17.12 nmmol) and
20 nmL of 90% aqueous EtOH was stirred at room
S®iperature for 24 h. The sol vent was evaporated and
A Butidh@F 261 Hes A5 Bi ki h O @ ehnhils WRBAHifatd Q0% Bk %

HZOutloom_)H. &%e Et OA?:] phase was V\_éshed (ng%i\nmt?h%andmo}l-(s
ml)veda beatedite dO Hy ptiteed ovp@isht gHisireactiqn mixdure Wagpdsleditq apemall quantity
dfﬁﬁ%fﬁ@@;dﬁﬁdicg?im@wﬂig@oﬁ.Tme adubid %ﬁ% %g @it]lra\ét@§ gvith _Ett(r)]AC (5 mL)
B R e S oS0 M e M i i
résnfiedb ) adflubGafueas @hadhor TIRSEIONd was washed with water and brine, dried
(NaHCOs), filtered and evaporated to yield 1.35 g of 21 which was carried on to the next step.

step 3

A solution of 21 (0.830 g; 3.3 mmol) was dissolved in HOAc¢ (2.25 mL) and added to a solution
of ice-water (7.5 mL) and HC1 (1.2 mL). A solution of NaNO, (0.254 g; 5.6 mmol) and H,0 (1.5
mL) was added over a 10-15 m period. The resulting solution was stirred for several minutes
then added dropwise over 15 m to a suspension of FeSO;7H,0 (0.917 g; 3.3 mmol) and DMF
(10.5 mL). The reaction was stirred for 0.5 h and a mixture of hexanes:EtOAc (1:1; 30 mL) was
added. The organic phase was washed thrice with water, dried (MgSO,), filtered and
concentrated in vacuo. The dark oil was purified by chromatography on silica gel and eluted
with an EtOAc:hexane gradient (0:100  20:80) which yielded 22 as a clear oil (0.450 g; 58%).

EXAMPLE 14
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EXAMPLE 15 [3 - (3 -Chl oro-phenoxy) - 4- et hyl - phenyl ]
-acetic acid ethyl ester 30 WO 2004/085411

wOEDABSRA004/ 002995 -53 COREt . CO2Et  Ho_ ' QCPCTIIEP2004/002995

---------- Et' / Et 4f 33e To,a sol ution of ethyl
4- et hyl - 3- hydr oxyphenyl acetate (4f; 1.0 g; 4.81 mmol),

c;pﬂ“'f;??e@ R R e R P ol

and CH2Cl2 (48 ni) was added TEA (3

The
si eves was renoved
refiltered. The conbi ned organic filtrat¥s were washed

with 28 HCl, brine, drieéde(Na2SO4), fi63aeRedBﬁnd__W‘ 3
evapor ated. The crude product was chromedtegr-apgheds il
silica gel and eluted with 10 hexane/ Et CAc

(90%1exane/ Et OAc) to yield 33e (0.38 g; 25% . EXAVPLE

é%l[ 3-(3 -Brono- phenoxy) -4-chl oro-phenyl]-acetonitrile
SR'CN HO Br O Me 32a 76 15 To a flask was charged

Gabiinh GArHoyade Oy gf}-SWBtIhxyiblp hanyddad & ©slttionlof 2{cBRay-5-the@RIphenol (18;

2% & &0 '1?5 rn()l}] L om aCI é 3'51% regulg%gn‘gﬁﬁrm/a)s daeﬁacfsed and the flask

ahmdelw@drgmandmﬁw& m@omesl 3-Wibsnaeiimiobere s 3. 3462 28.13 mmol),
’I‘pﬁ)]Df(Q b& gﬂ“feg 8?% PY{ gﬁﬂo'f)eanﬁﬁ g?@ﬂg(o §$ % : hggol %e added sequentlally

feactlon was s rre suspensi on
apd ghef fepgtion aeixtuter wasgheatedbed 16'C fapd hTElhe)meagtipn @&X@’@I was cooled to

affbibnt REpeRhuted sHasd ﬁ]god%tarbe@dt? @EEITE@‘ ﬁldqg@ﬁlt&%qke Washezd thoroughly

f||trates wer e washed sequent i al

with ﬁquc NEheHd¢sate (\%@Ke)shed‘,\&ngnha]%wg}lldﬁgte H(F]le dgg&a M&I—% water and

bARE.E THEr d»rgfﬂn& Mh%@%vas Bh&i exg80aNd1av@RAd d@PratciNeThe residue was
ct .76 fficjient

chiieiachhed Y150 64 DaS o P 598 DibbBusiocd sy & B56) of 37e as

a colorless oil.

step 2

A mixture of 37¢ (1.8 g; 5.704 mmol), NBS (1.066 g; 5.989 mmol), benzoyl peroxide (0.069 g;
0.28 mmol) and CCl, (20 mL) was heated to 90 °C for 2.5 h. The reaction mixture was cooled to
room temperature and poured into 100 mL of H,O. The mixture was extracted with CHyCl, (2 x
80 mL), dried (Na;SO,) and evaporated to yield 63a (2.25 g) as a colorless oil.

step 3

A solution of 63a (2.25 g; 5.704 mmol), NaCN (0.839 g; 17.12 mmol) and 20 mL of 90%
aqueous EtOH was stirred at room temperature for 24 h. The solvent was evaporated and the
residue partitioned between EtOAc (100 mL) and H,O (100mL). The EtOAc phase was washed
with H,O and saturated brine. The organic extracts were dried (Na;SO,) and evaporated. The
crude product was purified by silica gel chromatography and eluted with a hexane/EtOAc
gradient (10:1  6:1) to yield 1.10 g (56.6%) of 63b as a colorless oil.

EXAMPLE 15
[3-(3-Chloro-phenoxy)-4-ethyl-phenyl]-acetic acid ethyl ester
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EXAVPLE 17
[ 3- ( 3- Bronp- phenoxy) - 4- f | uor o- phenyl ] -acetonitrile )

woigoon/0881Br (r) lie Br ):::~ (r) I | step 1 | RCI/EB1084002995

79 80 8la: R=Br 81lb: R = cmg 5 step 1 To a solution
of 2-fl uoro-4-nethyl phenol (797-3.0 g; 24 mol ),
3- bronobenzeneboronic acid (5.3 g; 24 mol), cﬁygﬁrc

acetate (4.8 g; 23.] 1), 4A nnlecular S|ev= 5
g) and CH2CHO{ 24§ ) was ad§de FRAAQX AR 20 mol )
and the reacti as st++»ed for @ AYy'S. nmol ecul ar
10 sieves tered and washed k4 CHz2C12.

The conbi ned orggnic filtrates were was ed with 2N
HCl, brine, 2N NaOH, water and brine, I'ed (Na2sO4),
filtered and evaporated. The crude product was

R ERARECONHi, ) LSRR SR WL, 41 e o
rpbm@@ébqs@mq: tegid 7976, €:180.5trapol, mupsis| asetaton(0st6 80524, mmol), 4A
IaoleéxﬂaerléI}EP ), &Jﬁscﬁfélﬁ(z@ mCLé‘lwﬁs JHaBd )[EAA(b Bl 10 2215)5%mol) and the

heated at reflu
ngqtlog VS 21rreéiofg}" ééa‘jfso l}hp r%gﬁgort ﬁ@mg? &5 "gitgrgil gyough a pad of CELITE®.

'Bﬁ&@‘dpnla%rd&mtaﬁﬂﬂgt gleClolbllQUGEea B Cre@byvddEbddT btfrfell. witlh & H,Cl, and
orated and the cru

el T PymieRoreaG R o A et o i, 88 aveso,
ﬁuwdfghmmﬁmﬁﬁﬁP%mee@ﬂ@pg?dn&?ﬁdﬁmﬁﬂbghﬁwgﬁgmgﬂgsgagf@emwd“mh
ma%ﬂ#%i%gé%ﬁ%ﬁ%?fzgggkgﬂ3%%&6% r%g%%}gn n1xturg was

stirred overnight at rt. The solid material was
filtered through a pad of ggEWmPELRE and the filtrate

was evaporated. The crude product purjfied by silica
gel chr omat ogridgirprameipheperpd-ahiarerphayll-aseionitrile
Et OAc: hexane to |eId nitrile 81b (2.4 gcnNp4%. WO

2004/ 085411 P EP2004 299%,. -55 BEXpWP E 1.
(7-Fydroxy-be -yl) - ace. Clo fyyl “ester
Ae0 ACO HO | ep 3 T °QZ " CCZEt (ONO)

To a flask was charged with 3-hydroxy-4-methylphenylacetonitrile (32a; 0.92 g; 6.2 mmol),
Cu(OAc), (1.3 g; 6.9 mmol), 3-bromobenzeneboronic acid (1.1 g; 5.5 mmol) and powdered 4A
molecular sieves, was added CH,Cl, (62 mL) followed by pyridine (2.5 mIL; 31 mmol). The
reaction was stirred at rt for 3 days. The suspension was filtered through a bed of
CELITE®/silica gel and the solid washed with CH,Cl,. The combined filtrates were washed
sequentially with 2N HCI (2 x 25 mL), NaHCO; (25mL), water and brine. The extracts were
dried (MgSO,), filtered and evaporated. The crude product 76 was sufficiently pure to use in the

next step.
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28c 30 31 29a: R= Hstep 1 28b: R = COMB 28c: R =
QAc step 2 5 step 1 To a solution of 28a (5.09; 24.2

worrekpsand anhydrous CH2C12 (75.nlL) was added PCT/EP2004/002995

sequentially acetyl chloride § 2.42 nm; 33.9 nmol)
and SnCl 4 (5:39 nL; 46.1 mol -1 Msolution in 10
CH2Cl12). The reaction was stirred at roomtenperature
for 50 mi nutes and poured into a m xture of ice and 2
N HJ (200 nml). The organE¥APRHSE1Was separat ed and
diluted wth ggsey-hré&-ﬁﬁen&&)A%ﬂ eAfladelitsR Washed
wth water (1 nm.) and once wth brine (100 nL). The
organi ¢ phase was dried (MgSO™4), filtered and

evapw atagd ey el Birl8ba( 60Q
10% of @ Tl'ﬁéepdrudeduc
puri fjestimn.—I5 &t ep [0

ghuWtieh cdivtairgd
|5 uepe
2 ge-col d sol gh &
(6.01 g; 24.2 mmol) and CHEClZ (100 nL) under a
ni trogenyg at nosphere was ggded sequential |y a8keRutBon
of MCPBA (11.9 g; 48.4 mmol) and CH2C12 (12 &ib:R=CN
followed by TFA (2.14 nL; 27.8 mmol ). The reaction
m xture was stirred at rt overnight. 20 The reaction

5% ure was cooled to OC and a 5% aqueous Na2SO3

BOh Wbiufsh 6ﬂ-5—@1u6ﬂ9)4-13@t{§y1§1€336ﬂ (7955 0v¢; )Qfélwhmhl),Zi{d—l:alfo_friob@zen'ﬁbﬁ*onic acid
xture was stirre nutes after additi

B Bt i S L ] AP BR S BB 08 i g oo

i) ey fided ThE (SohL gl 2asmely sl thit-RGiRnawed stinxel foosrays.e@he molecular

f.iltrate re.washed wt. 0 .

e PRt SgaPapial i CROUEE bttt B weshed
witls 2NrHEl bindy SAYaOH, i watez ragd] btilg; cloigh MNe.$agd @feredrind praporated. The
C trat ' cuQat Qiyd, € Oi .
308, SO Sl ARphaE Ut e B8 Mt g escon
©%hexage: EHNAD 53yield B (Ahe esinaed potni3”nas added NBS
(10.3 g; 0.0580 nol) and AIBN (1.4 g). The reaction

was heated to reflux for 30 mnutes 30 under a
##% ogen at nosphere. The reaction was cool ed, the

ﬁ%iﬁﬁigﬁ HE?(L (hio ' ;d%.e‘Naﬂnhles mﬁisl (26 %L the ngﬁ%):}mIBNF.‘(_lll_ﬁ.S @; Wa8 mmol) and
washed W . a rne. e . . e .
eSS p SR LIS 0 e e, T i
fikeryd @itdhgl & pdd 6f CELITERE | The Wilttyd whs evip@rated ardicthpeadenodduct 81a was
. 2004/ 085411 PCT/ EP2004/ 002995 -56 purified by
%ﬁ@ﬁs‘?l?\/@yﬁé‘fe tgﬂfedﬁéieélﬁ ARy and eluted with a
Et OAc: hexane gradient (3:97 10:90) to yield 10.3.g
{"I?eséru&'e(ygror%];mgtgyl compound 81a from the previous step was dissolved in 73 mL of 90%
aq. EtOH and 2.5 g of NaCN (49.01 mmol) was added. The reaction mixture was stirred
overnight at rt. The solid material was filtered through a pad of CELITE® and the filtrate was
evaporated. The crude product purified by silica gel chromatography and eluted with 30%

EtOAc:hexane to yield the nitrile 81b (2.4 g; 54%).
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step 4 5 A solution of 30 (10.3 g; 39.3 mmol ), EtOH
(250 nL) and saturatedNaHCO3 (100 nlL) were heated to

wo edougs4ipr 1 h. The reaction m xture was cool RAI/EP2004/002995

roomtenperature and t heEt OH g nmoved in vacuo. Ice
was added to the residue aqueots solution and the
reaction carefully acidified to about pH 2 with 2 N
HCl. The resulting m xture was extracted with Et OAc (2
x 300 nL) and the conbi nEXAMBERI18 phase washed with
brine, dried . }f&%ﬁ v, 10 to
yield a brovvn( ' %Xygeln% g@?‘%&%%ro ctgsqevf/as run
through a silica gel colum with 15% EtQAc: hexane to
¥i®l d 31 (5.449; 62.9%.®s a White solid.
£ )

- ( r ey - benz 13 st qxadl AFOTRNZZ D
e ( 15 gé%?zfgpl | X _d a6k X = 00,1t

NHNH2 JTo a sol ution of &Btef 46a (517 ny, 2 03 DI )
ved in EtOH (10 nL)=was added hydrazi ne=hydrate
(1.3 pgc of an 85% sol utiomgy was and the m xturegpwas
heated to reflux overnight. The volatile materials

mggﬁmﬁijand the residual material was dissolved
3h: Rt-CAOM5@-ALP 120 The sol ution was washed with

B Re- §20. QL) Jangp Adried (MgSO4), filtered, and the
volatile nmaterials were evaporated to provide the
desired acyl hydrazine 46b (460 ng, 82% as a white
%Jld An oven dried 100 nL flask was charged with the
4 b@g152 n‘g{ 0.55 mmol ) and flushed wth nitrogen.
utiop@f %3 (5&§d2‘b%/mml)ﬁ@d tnhgdious GHER, (Fprpil) waeadded sequentially

ALY EShlorfR 2t42%1§@|3 WA aﬂﬂaﬁlCﬁ (53066t ;481 rdmdll DM ﬁlu’uon in
so uS|on 0 gene in nethyl ene chloride (570

I\/F helre%g)n 2&@3 ﬁm:?ém rogpderapeipiyre g}réig \Riigyes and poured into a mixture
(ﬁyéel ange,N Bed(2b ﬁﬂl) eaRd drgﬁudlyﬁﬁses\wsrsé tddind Eutbdwith o8t 50 mL of

d d
éﬁ%‘w@ thr?cgévaﬁ ‘\%é ém@) 2 8‘6““3 rlpﬁ@tasaﬂggﬁf@':%amc
phayeraswirisd MAsS@Q, filhefeh ahm&\aporétkﬂ)td’ﬂ;éld aﬂd(&ﬂz g% gucﬂﬂcgntﬁiln}d about
r ous t he
Maﬁoﬁgo ntr\i}\e/a%mgaﬁ’rf) g‘fc H"‘S uﬁﬁ({dwiﬂf’]oél?g%ﬁﬂ%rtpuflg Yerials were
evapor ated to provide 27 (168 ng, 100% ns (El): (M)
30 EXAMPLE 20

SEsfep[4 ChI or o- 3- (2- chl or o- phenoxy) - benzyl 1 -3H[ 1, 3, 4] t hi
Eindewtald sadvieon(of 2§b (49120047 088A)1and CECEPR004/)0089 9 Ritrogen

atﬁ_igspﬂére Glas added sequentially a solution of MCPBA (11.9 g; 48.4 mmol) and CH,Cl, (12
mL) followed by TFA (2.14 mL; 27.8 mmol). The reaction mixture was stirred at rt overnight.
The reaction mixture was cooled to 0°C and a 5% aqueous Na,SOs solution (150 mL) was added
slowly with stirring. The mixture was stirred for 5 minutes after addition was completed and
precipitated m-chlorobenzoic acid was filtered. The solid was with CH,Cl, and the combined
filtrates were washed with 10% NaOH (2 x 250 mL), 2 N HCI (200 mL), water and brine. The
resulting solution was dried (MgSOy,), filtered through a pad of CELITE and concentrated in
vacuo to yield 28¢ (4.1g).

step 3

To a solution of dihydrofuran derivative 28¢ (14.6 g; 0.0553 mol) and CCl; (500mL) was added
NBS (10.3 g; 0.0580 mol) and AIBN (1.4 g). The reaction was heated to reflux for 30 minutes
under a nitrogen atmosphere. The reaction was cooled, the solid succinimide filtered, and the
organic phase wés washed with 0.5 M NaHSO, (150 mL) and brine. The product was dried
(Na2S04), filtered and evaporated to yield 15.2 g of a yellow syrup. The crude product was
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oc)ocNIl I S d O 50 53 HO was bubbl ed through the
ice cold solution of nitrile 50 (210 ng, 0.76 mmol)
wo odwesa1(5 nl) and et hanol (49 L, 0.87 mmol ) PEDEPI04/002995
mn. The resulting m xture wascstored in a seal ed
flask at 5 3 C overnight. Ethyl ether was added to

f
Pl 3cs B ot o R R £BDACTRLAL grtichd3r, (1090
tmflérlpélg(ﬁ&é%éd%@d in 3 portions to a suspension of
hydr azi necar bot hi oic acid O nethyl ester (55 ng, 0.52
mml) (Mattes, R et al. Chem Ber. 1980 113:1981-88)
stf4anhydr ous di oxane (3 nL). The het er ogeneous

A ®8gibh @mwmmgr 0. mol)SEm @90 al.) bitd biratdd Naﬂaosi(mh &11) were
ction was th

te reflu over.n The r
h%%%]l e u5 for 1 b ﬁﬁ ra_aﬁthq,]rglx%? W@Srﬁooﬁgg’ "roalﬁé‘?}l&?mﬁ%fe dnd theFOH
ramapd fralatan. Ic@had ddeell tmﬂteeésm(uzaqﬁﬁoﬁs svhsion aalttle reastibn tivefully

acggh% g% {ocabf)\éfpg rtfg E\%alg?lte etsglt%rtné quzr% %vas ?ﬁt_:r)alte%wlhe Et(%%(Z %300

)md tha dordbinetiorganér phesdiasimadswillf taine, dribh €N&56)4 ) filtenad eveissvaporated

. I e ")
%L;Ih?i b%ﬁm 5’&[‘&0&@ Eg&%ﬁe{ ngjfl%déf%?wg er : cgll,,ﬁ’g s111?a[ %el ﬁolumn with 15%
Eephohmeegtoaiy 3K @14darte: 9‘@@%%%@1@& hyl acetate:
hexanes) provi ded the desired nethoxythi adi azole 52. A
solution of 52, THE (3 nL) 15 and con HO (1 nlL) was
stirred overnight. The sdXAMBAEHRs stirred overnight,

et her (20 ChIMY@SJ Iﬁfé -besyl)-JEREL, 3, ApRIdFazVET-6ne (49)
separ at ed he or gani c ayer was washed with water (10

m.), brjne §l0 driked (MySQQ) . ghe d was
evapor 3 I nin i a I p fNied
by si I| elm;mt ogr é o@

of CB63 (738

Et CAc: hexan@é) to provide 76 %fro
imdate edeat X=OEf{El ): (M) = 353) . \0,2004/ 085211
PCT/ EP20046BOX 8 EXAMPLE 21 5-[4-Chloro-3
- (2-chl or o- phenoxy) - benzyl ] - 4- net hyl - 2, 4- di hydr o- [
Tla'a%zﬂl}l&{ b%ﬁé&@a G P’ﬂﬁﬁ (24(8.3)mmg) dﬁgolveg u?('Etdﬂ'l( 1 HE) wds afided hydrazine

= NHNHC('=0O) NHEt
hgdrate (1.3 mL of an 85% solutlon) was and the mlxture was heated to reflux overnight. The

volatile materials were removed, and the residual material was dissolved in EtOAc (50 mL).
The solution was washed with brine (20 mL) and dried (MgSO,), filtered, and the volatile
materials were evaporated to provide the desired acyl hydrazine 46b (460 mg, 82%) as a white
solid. An oven dried 100 mL flask was charged with the 46b (152 mg, 0.55 mmol) and flushed
with nitrogen. CH;Cl, (6 mL) and pyridine (45 pL, 0.55 mmol) were added, and the solution
was stirred for 1 min. A solution of phosgene in methylene chloride (570 pL, 1.93 M, 1.098
mrﬁol) was added dropwise via syringe, and the reaction was stirred for 10 m. Water (15 mL)
and CH,Cl, (10 mL) were added to the reaction mixture, the layers were separated, and the
organic layer was washed with water (10 mL) and brine (10 mL). The solution was dried with
anhydrous Na;SQ,, the solution was filtered, and the volatile materials were evaporated to
provide 27 (168 mg, 100%; ms (ET): (M*) = 302).

EXAMPLE 20
5-[4-Chloro-3-(2-chloro-phenoxy)-benzyl]-3H-[1,3,4]thiadiazol-2-one (31)
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To a solution of ester 46¢ (219 ng, 0.67 nmol) and
EtOH (10 nL) was added hydrazine hydrate (1.2 nL; 85%

w@ouwaoss1s0l uti on) and the sol uti on was heat edP€DEP2004/002995

reflux for 4 h. The volatile _gmterials were renoved,
and the remai ning material was dissolved in Et OAc (50
m.). The ol ution was washed Mﬁth water (20 niL),
brine (20 ji),, and drled (MS™) . The solutlon was 1o
filtered *'q atie e mat erd e aROL Rt ed
to provil ‘yl a2|neﬂﬁkh( ng, 'NH

white sol i d. A6 a solutlon of 46 > .
and anhydrous THE (4 nlL) under a N2 atnosphere S
added et hyl isocyanate (40 L, 0.50 mmol)_and the

nixture was strfred overnlght The vol %lle material s

evapo ted, and t resul ting diacyl hydrazone 47
360 PYRE it nale o Soon orpot D G Py ol Gieraa (e s mL)
aﬁzgethaml (4911@ X. M@ﬁn@ﬂﬂ?{b ma Ghé RBulkSe Miekbkas Besd Hﬁ@éeﬁféd flask at
refl CH2C12 (20 nmL) and water

VoY R &dEt }élr?ﬁ‘e’f Fies adé?ﬂ}@ &f—‘sreffcgylé mixgers. adithy imdg Wef ﬁz (209 mg)
V\&t@%lhlaed ad D ehlt@ylid by HRfabos GRAmMIa wahsdidbdm blso a suspension

t dt it h 12 .
Bk 25 Bebth S5 P S (051 crem
1980 11Di9%1e88) 1) altﬂy)ixoua ldﬁbxﬁi’(ei BdmL)slaZﬁ%tero'gblﬁaoﬁ@i‘daéﬁoﬁl’lmxture was
s%éd it 'rl itog ﬁgld av\:rlglgtg& heg’rf;r? %o e uxngx;e?r{l%h% %” regc F) %Iﬁlats %wh cgoqu to rt, and
ﬂ@iﬁpbfmvmg epdrpd é}’l dvaeblatl@l;i thlleld wazéi) (Et 1@REwasaddedp widitbe dhdkture was
tl{réé e@acteﬁ%f(ﬁ I?X#E%ﬂl@ EI.P’ was' W h%@%lﬂ( %ﬁé’tgl! (gb ‘mLI) brine (20
Rev se nscrr pt

ase say
mlcks@ddbteé pﬁ?frﬁaﬂmmu@e HIhe splutipn aes Siftengghgand dhrersobigntowas evaporated.

P BRI | thdVrdnhdirBQ) SrafdMibit bﬁ@lﬁ&eaﬁﬂ@é@'%f)(emeﬁtt 85% to 50% ethyl

sin purified recaonbi nant enzyne
afféé}@f%}e;s\ &) prgudetithe éeserémeﬁlpéﬂbl@fhﬁ@le ﬁih é\ soBtign of 8% FREF (3 mL)
aﬁkf C&QHcL(l g was Sdded GRateht. UeKY §>hm@ﬁ Bva2 Qi &rehﬁéh‘rl(éther (20 mL)

mM EDTA, 6 M dTTP
" pgers the }aa?rmweffoﬁew?m%$ i ot brobecSv g et (10 m)
bnhd guo r(xId)T)lﬂlﬁd @rﬂgﬁ(ﬁ) Tli&fl@*liveﬁﬁc d wa:h tapbrated, C@ﬂ&ﬁﬁeﬁﬁﬁlﬁ@ﬁﬁatenal was

purﬁﬁ ?ad l%}’t lgclaﬁ?ﬁgfﬁ $ B} %Mlb ?&%E&(ﬁgc £ O to prgv?de 76 mg of

58 (A8%hfdmadmidate eS&Cmk QED3MHI=n353).hey wer e stopped by the
addition of 50 | ice cold 20%CA and allowed to
precipitate at 4C for 30 mn. The precipitates were
col |l ected by applying vacuumto the plate and
sequentially washing with 3 x 200 gl of 10% TCA and 2
Xx 200 | 70% ethanol. Finally, the plates were dried
and radioactivity counted in WD 2004/ 085411
PCT/ EP2004/ 002995 -59 a Packard TopCounter after the
addition of 25 | scintillation fluid per well. 1C50",
were calculated by plotting % inhibition versus |ogio
i nhi bitor concentrations. Table 2 Conpound # RT
inhibition 1'C50 (1 M 4 0.19515
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8 0.2865 9 0.4437 7 0.4473 5 EXAMPLE 23

PHARMACEUTI CAL COMPOSI TI ONS  Conposition for Ora
w@densir ati on Ingredient %w./w. Active iPQr/ER004002995

20.0% Lactose 79.5% Magnesi_wg stearate 0.5% The

i ngredients are m xed and di spensed into capsul es

cont ai ni ng about 100 ng each; one 10 capsule would

approxinmate a total daily dosage. Composition for Oal

Admi ni stration |ngredier X@%@ﬁi . Active

| regeciiedts- 1&0:,1&% Mhﬁ&@%a@mh&a&aﬂa AaiYro-[1,2,4]triazol-3-one (48)

Crosscarnel | ose sodium 2. 0% Lactose 76.5% PVP

(pol yvi nyl pyrrolidine) 1.0% The ingredients are

conbi ned apd granul ated using a sg@l vent such as

met hanol . | The fornulat|o§ 15 is '

into talq ? _about

conpounda

. jth app prlate
2004/ 0854Y1 LT/ EP2004/ 002995

- 60 Cﬁhposnl ot fOI‘Q
Oral Adm nistration |Ingredient Amount Active
conpound4f g Wlimaric acid 0.5 g Sodi®um chl oride 2.0
g Mt hy46daXaP88NId, 15 g  Propyl paraben 0.05 g

G anul at dd: sXiga¥tPBCEOgNEBY bi t ol (70% sol uti on) 12.85
g Veegum K (Vanderbilt Co.) 1.0 ¢

To a solution of ester 46¢ (219 mg, 0.67 mmol) and EtOH (10 mL) was added hydrazine hydrate
(1.2 mL; 85% aqueous solution) and the solution was heated to reflux for 4 h. The volatile
materials were removed, and the remaining material was dissolved in EtOAc (50 mL). The
solution was washed with water (20 mL), brine (20 mL), and dried (MgSOy). The solution was
filtered, and the volatile materials were evaporated to provide acyl hydrazine 46d (200 mg, 96%)

- as a white solid. To a solution of 46d (96 mg, 0.31 mmol) and anhydrous THF (4 mL) under a
N, atmosphere was added ethyl isocyanaté (40 uL, 0.50 mmol) and the mixture was stirred
overnight. The volatile materials were evaporated, and the resulting diacylhydrazone 47
dissolved in methanol (4 mL). Potassium hydroxide (173 mg, 3.1 mmol) was added, and the
mixture was heated to reflux for 2 days. CH,Cl, (20 mL) and water (10 mL) were added, and the
aqueous layer was acidified with 10% HCl. The layers were separated, and the aqueous layer
was extracted twice with CH,Cl, (20 mL). The combined organic layers were washed with water
(10 mL), brine (10 ﬁL}, and dried (N2,SO;). The solution was filtered, the volatile materials
evaporated, and the residue was purified by silica gel column chromatography and eluted with
EtOAc to provide 48 (54 mg, 48% from acylhydrazine 47; ms: 364 (M+H)").

EXAMPLE 22
HIV Reverse Transcriptase Assay: Inhibitor ICs, determination

HIV-1 RT assay was carﬁed out in 96-well Millipore MultiScreen MADVNOB50 plates using
purified recombinant enzyme and a poly(rA)/oligo(dT)ss template-primer in a total volume of 50
uL. The assay constituents were 50 mM Tris/HCI, 50 mM NaCl, 1 mM EDTA, 6 mM MgCly, 5
UM dTTP, 0.15 uCi [’H] dTTP, 5 ug/ml poly (rA) pre annealed to 2.5 pg/ml oligo (dT); and a
range of inhibitor concentrations in a final concentration of 10% DMSO. Reactions were initiated
by adding 4 oM HIV-1 RT and after incubation at 37°C for 30 min, they were stopped by the
addition of 50 pl ice cold 20%TCA and allowed to precipitate at 4°C for 30 min. The precipitates
were collected by applying vacuum to the plate and sequentially washing with 3 x 200 pl of
10% TCA and 2 x 200 pl 70% ethanol. Finally, the plates were dried and radioactivity counted in



Flavoring 0.035 mM Colorings 0.5 ng Distilled water
g.s. to 100 mM The ingredients are mxed to forma
waeempession for oral adm nistration. 5 Parent ePEI/EP2004/002995
Formulation (1V) Ingredient_gw./wt. Active
i ngredi ent 0.25 g Sodium Chloride gs to neke isotonic
ter nj.ectd o O I redi |
« i, BlpcoRhG°sP e ok, g AF (RN WRATRE R X6 vere
cabafafdddiyeidtting Pa idhitiifonofersus i, umhilgitok gcmc@tératl@lSt hen added
with stirring to make the solution isotonic. The
solution is made__up to wejght with the r i nder of
the water for injection, fiTabkaZd through g 0.2 nicron
10 nmenbrane filte caﬂ%o&mag d giEbieher | | e
condi tions. Supposit Formuj ati on Ingredient %
w./w. Active |ingr edl ent ‘1. p% ﬁGISO)iéMP]yI ehe gl ycol
1000 74.5% Pol yethytege giyT | A9Q05284. 5% The
ingredients are nelted together and m xed bn a steam
bath, and poured into folds [5 cd#88%ning| 2.5 g total
wei ght .- Topi cal [Formoigtion ngr Qp44g‘ﬁr3‘“r ans Active
conmpound 0.2-2 Span 60 2 Twe n 60 2 al oil 5
Petrol atum 10 Methyl pdraben p. 15 04ﬁr7%pyl bar aben 0. 05
BHA (butyl at ed hydroxy anisot ‘) 0 0T Vater gq.s. 100 WO
2004/ 085411 PCT/ EP2004/ 002995 -61 All of the
5 ingredients, except wate®XAMBLEIRhi ned and heated to

about 60C with spPHARMWCEUTICAL COMPOSITIONS
Composition for Oral Administration

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

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

10  capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The formulation
15 is then dried and formed into tablets (containing about 20 mg of active compound) with an

appropriate tablet machine.



sufficient quantity of water at about 60C is then
added with vigorous stirring to emulsify the

WO ppnegidsent s, and wat er then added g.s. about BRODEBR2005002995
Nasal Spray Fornul ations Seve_:ggl_ aqueous suspensi ons
contai ni ng, from about 0.025-0.5 percent active
compound are pr e@&&%siﬁﬁ AR ARRAY%Aieh Mul ations.
The fornul ations optionally confain inactive
i.ngredi ents suogredisnt for exanple, ni cABWBYStalline
cel I ul ose, sodiiwecngotmakynet hyl cel | ul osé&0 gdext r ose,
and the |ike.Fudyicecidl ori c acid may be0ddded to
adj ust pH. Th¥odivaselllorgler ay f or nul at i ons28g®y be 10
del i ver ed vi aMathybgradbespray net er ed pungalftg'pi cal ly
del i veri ng ab8wpyE®rab@® microliters of 990 mul ation
per act uati orGramylatepivgatl dosi ng schedul®3% 2-4 sprays
every 4-12 Juhitos(70%reluient ur es di scl 0séd3P 8 the
f or egoi ng Vebesret KV prsisrbilbEod he fol | owi ngl f@ nms, or the
acconpanyi ng 1Bl g ngs, expressed i&ro r specific
forms or in terfglog#esa neans for perf or eg tlhe
di scl osed fuddtisA™a§F a nethod or o For
attaining the disclosed result, as appropriate, may,

THe patedicflsYire Miked 10 fortya @opankiomfar ol afmisisicatioheat ur es, be
utilized for realizing the invention in diverse forns
thereof. 20 The foregoing i nvention has been descri bed

5 in some detail by wayPadntérdllFestulaiongV)and exanpl e,
for purpeses—ef—etart+ty—anrt—tngerstadrng—t—w e
obvi ous mein;ure&?efﬁtsk%'rl -t h:?wﬁw'hat ctramges armd
modi fi cal LoRTnliRY, be practiced jMtbidisdibie scope of the
appende gt]laqrr;gecﬁﬂ}@refore, i tioe ®1 t o be understood
that the above description is intended to be
il lustrative and not restrjcti.ve. L The.scqpe qf e .

T e AT B S SPOSn OIS ST MBI Rof S fent qvantty of
sb@farcaRede sahdnhddabwiest@inglesnakiephd wiytioh itotoptvo Ullhe solution is made
i nstead be. determ ned wth referen | :
BBeRAEY i o digng! o Ko ST Be Sheb fhiofH B2 micron

10 neeuhirat@lfitet sdtpackagddaindersehilecdoaditisnsar e entitled. Al l
patents, patent applications and publications cited in

this application are hereby incorporated by reference
intheir entirety for HAPoBGRpieBElation t he sane extent
as if eachTMOr§LH patent, 30 pal esfwaRp!
or publ recatToR e T Vi Yy OenqUeh. W
2004/ 08541% R ( -62 O ai gBsy,l. A
conpound aGRRLALRG f0 26dul @ | whereinpsB R R %2
1~-HRRO X Is Selected fromthe group consisting

of R50, R5S(0O RSCH2, R5CH20,, R6CH2S(O,,., .
The ingredients are melted together and mixed on a steam bath, and poured into molds

15 containing 2.5 g total weight.

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

Water q.s. 100
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R50CH2, R5S(O .CH2 and NR5R6; X2 is selected fromthe
group consi sting of o-phenylene, 1,2-cycl ohexenyl ene,

w@?200%08|md NR7; Rl and R2 are 10 (i) each PCT/EP2004/002995

i ndependent |y sel ected from tle _group consisting of
hydrogen, C1_6 alkyl, C1_6 haloal kyl, C3_8

A‘fly(zfl tﬁ@ llr@/e'dwn 1@@6@|Wért Hb Qomﬁhecﬁalﬁi ﬂ&‘é{eﬁ 4 fbday boocCkith stirring. A
sul hal oal koxy, Cl -6 hal oal kyl t hi o

Slrfaw@@tewantﬁwﬁ B’ate‘éWP‘éttﬁ%G is P PR g T A 16%%%/10 emulsify the

1ﬂg|réd'ié?1tsa£}ﬂ vear M a8ded o(sl Ahout RGN toget her are
CH=CH CH=CH-, or 15 (iii) taken together along with

the carbons to which they are attached to forma five-
or six- nmenbered het eMNosal Spmy Fornovatioat er ocyclic ring

S¥>\ere'i*ah @9&&9 Sgﬁ)eﬁs\{\@ls rb%ht%fnﬂ%t ﬁgﬁ abb\%d@ﬁ’%n@§ %}cxmsgclu@@tc@ﬁpound are

consi stin

Peeparedas nasalnwwefnm@muoys s Sheeformeations l‘?P‘tlQ*Péﬂig P%lﬁ%n Shacitve ingredients

s&c‘ﬂna%' ﬁ)tr' Sk { nm’xg&?gﬁﬁne &g—l)legs@sgdihm g%%nﬁme‘ﬂ@h&ﬁﬁ%é@ dextrose, and

ﬂwaH@m whloea 26 ey G51Rgeck RicgiusT D R @@gﬁpraarcf?lﬁraﬂaﬂons may be
d%lisx}é)/édaﬁh lrhon%sgﬂ §}Jfri$iy hl@!t&eﬁopunﬁi 'b@ﬁﬂﬂy |delisetibg @baud CBOGI)OBrhﬁxcrohters of
is selected from t|n

BraykiRg per agptog; MPIC@B?P%?& e s %3 %YFWQ"%%“*S
pyrrolyl; wherein, said phenyl sald naphthyl sai d
pyridinyl, said pyrinidinyl, sai d pyrazi nyl and said
pyrrolyl groups are optionally substituted with one to

Tlhh f@mralﬂnsstoisetdu& thegoregaitiefaeriptinn, | oy thedbligtiericldime,mr tirerccompanying

P ggjfe%éeéd}l @%E%E dfopr f&* n (E%Tg é)PL %ﬁe%l}(syf?ll%éforming the disclosed

f'aickvﬂl t on o, malleds Olalpl?@ﬁ% ufOf’ |a11y11nmggghe elisglaged wplﬁ,oﬁs)”appropnate may,
%af(a(%?@ al;og! alﬁg mgd‘}(m(ioﬂ"ﬁilcﬁ’ Fadonld h})b thjibﬁl 18F 8liziAF O invention in

am no, I'am no, am noacyl, acyl
da@%ﬁﬁvééﬂwﬁwﬁl carbannyl N-al kyl car banmoyl |
N, N—dlalkylcarbanoyl nitro and cyano; R6 is hydr ogen,

Cl 6 al kyl cyl; R7 is hydrogen or Cl 6 kyl .
T&s{f?rswa W@ﬁl@% 29 bree dessrivad 8 Aemt Actpihpy SaABSE iﬂnﬁ%ﬂ%’f’g and example,
fbmﬁﬁﬁ&ﬁﬂ eNtlyty 230 madreeddih. f rowallt lbbemgrﬁdw o ©an of skillnig the art that

d 43 %1@%"(15 O)j(}}/ag bte Eiﬁ%\(&; 1&1}1%%? 80636 ggi:gen%ipr?gnded claims. Therefore,

11&& kg/b@md@ﬂtood itlenk ﬂiﬁlahmerﬂescr@trbmmahﬂﬁ)ded tabklbstratino adaydt restrictive.

R teori Tt iR BRSO Bl P o BbBEE! nifs Ml a0 tho abore

dswhiptiore $yt shbelt lstené Se detdrnzindddviddifaringn tostp ﬁ@lomhm eppnded claims,
E Qv&hqfe Tl 9%(%)@ Ot éc{ﬂ%leht% Tnl:l’?’ sieh Eﬁgns aﬂ)@ﬁﬁﬂ&? ne, RS
°ca t pheny

not unsu A conpound accordi ng
to claiml1l wherein: 5 X1 is CR5 or SRS; R3 is

AV HRIRE PatBt abp1QHidAs and publications cited in this application are hereby incorporated

by reference in their entirety for all purposes to the same extent as if each individual patent,

A=

patent application or publication were so individually denoted.
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h4 is selected fromthe group consisting of hydrogen,
chloro, fluoro and nethyl; and R5 is optionally

wa@ewgsi4ut ed phenyl. 10 3. A conpound accor di nBCT/8P2004/002995

claim2 wherein Rl is methyl,_gthyl, trifluoronethy

or halogen. 4. A conmpound according to claim3
wherein R5 is nonosubstituted,;;ghenyl. 5. A conpound
according to claim3 wherein R5is 2,5-disubstituted
phenyl. 15 6. A conpound according to claim3 wherein
Ra dofnggun'a i pusto fombedr whedy) . 7. A conmpound
according to claim3 wherein R5 is 2,4-disubstituted
phenyl. 20 8 A conpound according to claim3 wherein
R5 is 2, 6- dlsubstltuted-ﬁhenyl 9. A conpound
accordlng to claim l;whe e|n Xl is -OR5 or -SRS; R1
and R2 are independé A B
consi sting of hydrogen, 6 akkyllTH 28DC -

hal oal kyl , C3_8 cyckoal Ryt , ! al koxy, Cl-6

al kylthio, Cl-6 alkylsulgidnyl, " CGb_6 al kyl sul fonyl,
Cl 6 hal oal koxy, Cl_6 ha oalkylthlo hal ogen, am no,
al kyl am no, dlalkylan1no am noacyl, nitro and cyan;

acl‘g osre§§te& Sffo@( ‘?k{ ng%ﬂ%%r Sfésrtlgl rof“l?é(gl?igg&%%ﬁ“c%?”&@@ﬁ‘b ROCH,S(0),,

WERMHZ,B%%9DIJCH§&II&W@P’O”E‘: hyl or hal ogen; R2 and R4

S5 LDUERGNOAILL 1 5600, 9 ALM 1% ERIREAORS ] B0

R gn¢y d%fégen or fluoro; R5 is opti onal |y substituted
pPhgnyhch 1ﬁﬂ’éi)endeﬁtl}b %el@d?ed ﬁ{)ﬁglﬁé c%fr(\gl\\%nﬁ&sﬁtﬁl of ﬂ}ldrog%n Cuis alkyl, Cpg

conpound_accor di laim 1 erein
nonodileakyk lﬁ3ecFY @Wb CIWBHQ’@M/ @85@119’15‘11’5113/1 Cys alkylsulfonyl, Cyg

PCT/ BRRAREGLD Q.9 YaloatkFithid, 2haloPers ORAY Nk yRHG RS, d:hzﬂEylﬁrﬁmo aminoacyl,

claim1l1 erein R5 I's a nonosubstituted phenyl
the M VTNt i s sel ected fromthe group consi stl ng
of (i edkeg@peth@ yaRNOCH=CH-CHatKHybr Cl_6 hal oal kyl, C1_6

St B B L S B SR S o

2, 5- chnegbbsetli hastreatomhgn ok . heletocyllic aimgowiil acaer di ngot Beteroatoms
cl ai n_.R |sa25d|s bst enyl and
t he %d]eg nt%@%%e Ctecgfrr%m ] heogéoué’ ¥ nSl gé;ge%tf%égﬁ’f romthe

RjenlB’ @o n@hsmdep@daiﬂyhallectgrbfnomd:l}eagnmp oGisi@ing of hydrogen, Cy.¢ alkyl, Cy¢

haloalkyl, Cs; cycloalkyl, C,¢ alkoxy, Cy¢ alkylthio, C;.¢ haloalkoxy, C,. haloalkylthio,

halogen, amino, alkylamino, dialkylamino, aminoacyl, nitro and cyano;

R’ is selected from the group consisting of phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyrrolyl; wherein, said phenyl, said naphthyl, said pyridinyl, said pyrimidinyl, said
pyrazinyl and said pyrrolyl groups are optionally substituted with one to three substituents
independently selected from the group consisting of hydrogen, Cy¢ alkyl, C;.¢ haloalkyl, Cs¢
cycloalkyl, Cy¢ alkoxy, Ci.¢ alkylthio, Cy.¢ alkylsulfinyl, C;.¢ alkylsulfonyl, C,¢ haloalkoxy,
Cy.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl, acyl,
alkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;

RCis hydrogen, C,.¢ alkyl, or acyl;

R’ is hydrogen or Cy alkyl optionally substituted with one or two substituents independently
selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, C;¢ alkylsulfinyl, C¢
sulfonyl, halogen, amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, and
dialkylaminoalkyl;

n is an integer from O to 2; and,
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10 al kyl, C1_6 hal oal kyl, Cl1_6 al koxy, Cl-6 alkylthio
and Cl1_6 hanaIkoxy 15 A conpound according to claim

waQoowhesdei n R5 is 3, 5-di substituted phenyl. 16PCHEP2004/002995

conpound according to claim 154herein RS is a
3, 5-di substituted phenyl and the 15 substituents are
Hyﬁg%g enfgdt ldaﬁﬁk@&ﬁ%@xdfaﬁ&]ﬁbﬁ B @{GE%F @ak & f;ﬁolvfgg 43 if X2 is ortho-

hal ogen, cyan

al ko@en@eﬁRaqakWﬂw@st&mdmenbsl'hal oal koxy 17 A
conmpound according to claim10 wherein R5 is

2, Medhipuhbidcbrdingdo ghienywherdf: 18. A conpound accordi ng

to cl 7 rein R5 is a 2,4-disubstituted phenyl
and t égbéugwgﬁtuents are independently sel ected from

t he gt’dulydcamesbsfliong of hal ogen, cyano, Cl -6 al kyl,

Cl 6 X y

hal oal?ﬁ% %?c&%%{om%e—% n%lbgO% f¥in %hﬁd@%lﬁ éhtld}{) qlu% ablﬁ:%e&yl and
mheréRnSﬂﬁwn@bEu@ﬁ@ﬁ%Mﬁ@mﬂtuted phenyl. 25 20 A
conmpound accordlng to claim 19 mhereln R5 is a

"2, 6-di substituted eny and substituents are

3 n%j@cm@a%@qcvdwt%@ﬁ wh%wnﬁ'%hes r@qth»dﬁthyéﬁgﬂwm@hsépr halogen.
hal ogen, cyan Cl 6 alkyl, Cl1 6 haloalkyl, C1 6
al koxy, 6 al ky Ith|o and Cl - 6 haloalko§§ hSO 21. A

p

400‘}7%%&?811 %Deeffialsﬁ(gc #igr TBaTein R diregnepypstituied pheaylors o
SRS; R3 and R4 are independently selected fromthe

rou |st|n of. .h c r.o,, ..flyoro,. and
S HpetE e Lo SRRy S-SRt Bt ny
pyrlnldlnyl pyrazi nyl or pyrronI 35 22 A conpound

@%g%nﬂgog?doécgor@n% lgiﬁygls{v{ﬁerem R™is glsli%s‘u g 896 Wl th the

car are a
phenyl, di hydropyran, dlhydrofuran or furan ring. WO

R R Rt TG
is hydrogen; R4 is hydrogen or fluoro; and, 5 RSis

Rt do&Bé\Hd)éogdﬂmé folctHied WARRAYVR? is 34-diddB&it@bd she@mpound -

of fornula 1L for the preparation of a nedi canent for
treatlng an HHV infection, or preventing an H\

9. Nf esmigofit aclbrding €RéhiR0l Whédinor ARC, R4 1 / la3 2 N-H
8, )BI is %RS or -SR’;
R' and R? are independently selected from the group consisting of hydrogen, Cy¢ alkyl,
Ci¢ haloalkyl, Csg cycloalkyl, Cy.¢ alkoxy, Cy.¢ alkylthio, Cy¢ alkylsulfinyl, Cy
alkylsulfonyl, Cy. haloalkoxy, C;. haloalkylthio, halogen, amino, alkylamino,
dialkylamino, aminoacyl, nitro and cyano; and,

R? is hydrogen or fluorine.

10. A compound according to claim 9 wherein:
X' is OR’;
R! is methyl, ethyl, trifluoromethy! or halogen;
R? and R* are independently selected form the group consisting of hydrogen, fluoro, chloro,
methyl and ethyl;
R’ is hydrogen or fluoro;
R’is oi)tionally substituted phenyl; and,

n is an integer from 0 to 2.

11. A compound according to claim 10 wherein R® is monosubstituted phenyl.
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10 wherein: X1 is selected fromthe group consisting

of RSO RSS(On, RSCH2, RSCH2O, R5CH2S(O)n, RSOCHZ2,
WRIBEBTACH2 and NRSR6; X2 is selected from t hePQr/BPI®04/002995

consi sting of o-phenylene, 1,2cyclohexenylene, 0, S,

and NR7; R and R2 are 15 (i) each independently

.selected fromthe group consisting of hydrogen ClL 6

al kyl, C1_6 haloal kyl, C3_8 cycloal kyl, Cl

134 Aysemnopid egqeopling kg iclai fiInyhereimiR gisad mqngw“ﬁﬁfﬁﬁtyqi phenyl and the

Clayfistitkeat @@éw&e@/ﬁonﬁlahﬁ@r&@ce@héﬁng bifagel YRG0, ¢ ALY haloalkyl,

aIkyI n1no %%ﬁ n1nﬁ an1noacy| nitro and cyano;

or16@ ¥, Cak @%ﬁ%ﬁﬁ%ﬁ apadkoxpr=cH CHECH-, or 20 (iii)

taken toget her al ong mnth the carbons to mhich t hey

attached to orma £,
e et e, Haver il & e Bt o
heteroatons |ndependently selected fromthe group

1205330%#&3&1 %cos élilgec% % '1’3 n ?_1]‘91{11 dRSR% i? cﬁgﬁ)tsntuted (ﬂhenyl and the

roup
hysmbsjg@nts amu@lemnligdﬂy S@iBCT@d fifowul @algkqum 00@85t81g of halOgen, cyano, Crs

a %gﬁtlb%l?algl_%e ]{6% 16&#&1&&%)&?;51&1 AR en am no,

al kyl am no, di al kyl am no, aminoacyl, nitro and cyano;

18R dofy ﬁ%d%e&&@ing foQRikNe v@{e&ﬁmmﬂsld%hbﬁ&n&i plféﬂﬁn)”
napht , pyridinyl, pyrimdinyl, pyrazinyl  and
" pyrrolyl; wherein, said phenyl, said naphthyl, said

myAi @tinfpﬁhnd aaioamgy & m'adﬁ sl wh@ahctg RY4 34 diylbsiadd qﬁbldﬂ and the
yrra groups. ar.e ubstituted. wit
P s HR S SR lso R st 7 S b S b Sano, i

g r ki, ©Q mslbsncylng-@fkohy,dh@ gleyum&ang@@ hiigiikoxgl 6

hal oal kyl, C3_8 30 cycloal kyl, C1_6 al koxy, Cl1_6

al'kylthio, C1 6 alkylsulfnyl, Cl 6 alkylsulfonyl, Cl1 6

1Rad oaheond acco@ing6o Haino B wydreih RO is 2¥adiodetitted pheng].

al kyl am no, di al kyl am no, am noacyl, acyl,

al koxycarbonyl, carbanoyl, N-al kyl_car barmyl
1R, - efmzriokyd @egomrmw Glannt1r7owh¢1rdncl§la1$oa zmdls@sm@d adpeny] and the

Clsu@stﬁl!telﬁﬁél are ﬂ{de Ménﬂy%%lebt%d hydl &6 eg?()ll‘ﬁrcofﬁ;s'llst tgatlfkh)élo en, cyano, Cig

optional [y substituted with one or two substituen
nﬁ@&&ndéﬂpﬁl léssag@ﬁb&lealkﬂ%%@rtdﬁ‘e §rlealpoxgonsi st i ng
of hydr oxy, al koxy, thiol, alkylthio, -Cl1 6

| kyl sul fin Cl 6 WO 2004/ 085411 P 04/ 002995
R s T ot ey R SR
d| al kyl am no, ami noal kyl, aI kyI am noal kyl, and

ial kyl am 0'n|sanLnt 0t .. and
oA, & B B « Bt OoFheth A Bt o SiftERd alppd and the
stiisttuens are ifddegéndentlyeselcied rﬁ@nrtge eoup kadsivti?g ofdogen, niyano, Cy.¢ alkyl,
Cy.¢ haloalkyl, Cy.¢ alkoxy, Cy.¢alkylthio and Cy. haloalkoxy.

21. A compound according to claim 1 wherein:
X' is OR’ or SR’;
R? and R* are independently selected from the group consisting of hydrogen, chloro,
fluoro, and methyl; and, v

R’ is optionally substituted pyrdinyl, pyrimidinyl, pyrazinyl or pyrrolyl.

22. 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.



Xl is ORS; RL is nethyl, ethyl, trifluoronethyl or
hal ogen; R2 and R4 are independently selected fromthe
w@e@dpsaonsi sting of hydrogen, fluoro, chloro, PC/8P2004/002995
methyl and ethyl; R3 is hydroggn or fluoro; and, RS is
optionally substituted phenyl. 26. Use according to
%6l glcr(;hlggunfdléggdm{lg%@mgre&o adm ni stering at | east
one cqnpound 15 selected fromthe group consisting of
H vV pf dt@Rse S’hi bitors, nucl eoside reverse
t r ang€hd Hyaasmen;i Nhi bitors, non-nucl eosi de reverse
tran qr|1E,tase i nhibitors, CCR5 inhibitors and viral
f usi Araset oy lLiore and, yse accor di ng to claim26
5 wher &’rs dpfiendlgwebstienddrpdager i ptase inhibitor is
selected fromthe 20 group consisting of zidovudine,
| am vudi ne, di danosi ne, zal citabine, stavudine,
2¢ ddserof peeyppound aEforyala I {or therpoaperatient A medicamenteor rapngen HIV
anﬁfééﬁ&l@&l ﬁr@&eﬁﬁn@ﬁ%ﬁf mfe@@onp&ocl;egﬂfgew&r%@r i's ’
sel ected fromthe group consisting of saqui navir,
ritonavir, nelfmavir, imfi navir, anmprenavir and
| opi navir. 25 28. ng.fo claim25 for
inhibiting a retroviru %scr ptase
conprising adm nister .
according to clalmBSV\,hreil%t host is |nfected
with a strain of HV exrReSS| ng @ reverse
1o “ba‘g%nscrl ptase with at |east one nutation conpared to
Y type virus. 30 30. Use according to claim24
X/\kﬁerselebws dioth shier gionp @bnsiiivs X’ (RES(@HUREH,, R’CH,0, R’CH,S(0),,
¥i renz, nevirapine or
de avi roﬁiséb élilz ng% r’maceuti cal conposition
X isreplettsd figm dhet grewreguesistingaf byphefylene,tl, 2-eyctphaxdnileye, 6 Szand NR';
]%%@3%1%% 35 of formula I wherein; WO 2004/ 085411,
04/ 002995 -67- R4 x1 x~ _Hlam ~ii | /| e ~2
15 X1() sachdhdaperd¢ntly geleatese figmabp gmnsqogslsmg of hydsggen, Cis alkyl, Cis
R5S( R%‘}QORI gﬂ&p gg;hlglg( : ﬁﬁr;i"QC
R5S( %ﬂp% 28 % 7 I's sel ecta?1 Sflﬁ\ro & alkylsulfonyl Crs
consibalopl h@w@ﬁlahswmlﬂ% ehalogerp agming, FHSIEHY9 éhfékylﬁ}nms ammoacyl
and NiR% and cyano; or,

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

20 (iii) taken together along with the carbons to which they are attached to form a five- or six-

membered heteroaromatic or heterocyclic ring with a one or two heteroatoms
independently selected from the group consisting of O, S and NH;
R® and R* are each independently selected from the group consisting of hydrogen, Cy alkyl, Cy.6
haloalkyl, Cs ¢ cycloalkyl, Cy alkoxy, Cy.s alkylthio, Cy haloalkoxy, Cys haloalkylthio, .
25 halogen, amino, alkylamino, dialkylamino, aminoacyl, nitro and cyano;
R’ is selected from the group consisting of phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl
~ and pyrrolyl; wherein, said phenyl, said naphthyl, said pyridinyl, said pyrimidinyl, said
pyrazinyl and said pyrrolyl groups are optionally substituted with one to three substituents
independently selected from the group consisting of hydrogen, Cy¢ alkyl, Cy.¢ haloalkyl, Cs g
30 cycloalkyl, Ci.¢ alkoxy, Ci. alkylthio, Cy.¢ alkylsulfinyl, Cy. alkylsulfonyl, C,.¢ haloalkoxy,
C1.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl, acyl,
alkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;
R® is hydrogen, C;.¢ alkyl, or acyl; ‘
R’ is hydrogen or C,.¢ alkyl optionally substituted with one or two substituents independently
35 selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, C;.¢ alkylsulfinyl, Cy.¢
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Rl and R2 are (i) each independently selected fromthe
group consisting of hydrogen, ClL 6 alkyl, Cl -6

whadogabieyl , C3_8 cycl oal kyl, C1_6 al kylthi o, QICBEP2004/002995

al kyl sul fnyl, Cl-6 alkylsulforpg., CL_6 hal oal koxy,

Cl1_6 hal oal kyl t hi o, hal ogen, am no, al kyl am no,

di- A RRAYIN alo @] ﬂﬁiﬁ@yahl%_ia_n;igo metuEy@aﬁHG' a&aﬁﬁ&ﬁm Oaﬁkylaéﬂlhaalkyl and
taken together are - ,or (i)

to@éW@W@Fong with the carbons to which they are

Iﬁﬁﬁ@ﬁﬁ@&ﬁc@n@wmfl ve- or six- nenbered

ero rormt 0 clic rjng vvlthaone or two
lﬁ@@@?égvti’)‘ﬁ% a‘i’ﬁa& E ‘51# WSPEIRLEPLf r om t he group
consi sting of O, S and NH, 15 R3 and R4 are each

fromthe group consisting of

ZEW%%Q%%E%#E%FE%% 1 6 hal oal kyl, C3 8 '
cy@ B 11(3/I Cl 6 allcoxy, ClL 6 alkylthio, C1_6
hakogue%yeth@@@malymm & hal ogen, anino,

al kyl am,no, dial kyl am no, am noacyl nitro and cyano;

RER] &dde |a’§dﬂ@@elfqeetiﬁ eleetegFromshespi consisfinzof hishegsp fluoro, chloro,

naphtlﬁbyﬁyla@y@rtmﬁl nyl, pyrimdinyl, pyrazinyl and

# % wher el n, sai d phenyl , sai d napht hyl , said

pyRi§P Pgené’éﬂﬂorﬁ m di nyl, said 20 pyrazinyl and
s aRthis pyticnallydubgraedpheayle substituted with one to three
substituents independently selected fromthe group
consi sting of hydrogen, Cl-6 alkyl, Cl1_6 hal oal kyl,
263Use agoprdingatck gleim @4 farthelr koowprisigl c@-a@hjnysltqrhg o l€akt Gne compound
al I y I k
LR, Ebiiybe, fluf RRHGE IM0 prlilef HAORLK Hileosice v
di BReFipkAse mlalbltam maeyleom@cryverseaxavawweﬁ ipbibitprs, CCRS inhibitors and
Cayih@fmRih inthbi@dtkyl car bamoyl, N, N-di al kyl car bamoyl ,
nitro and cyano; 25 R6 is hydrogen ClL 6 al kyl, or
acyl; R is hydrogen or C1 6 alkyl optionally
23Ubst dcberamg twctann QB Syhfeir W rSWehs tiahitiblase inABRRERABBLEY from the

f %rgllgpt chlﬁ{gélggtm?# %}Sov%il%ulo o llggﬂt #1%%)?13@%&%&:?&1%, st%lvgdmey rescrlptor

g! Skmlﬁ(\alu viramytie, efaair@@ Ieﬁevnapihdlﬂ End @bl&y&kcﬁliiﬁk Bi@/or th(ej protease inhibitor is
I a m am noa am.noa ana, .. . .
ai Sl B o500 RORule o Fdi PRGOS igavi, amprenavi

hyaxhdddpesyirsol vat es, clathrates and acid addition salts
thereof, with the proviso that if X2 is ortho-
phenyl ene, R5 can not unsubstituted phenyl, in
23 dHsex resonling tchclatm 26afot imhileitingh ar m@aeenis i rewdrdey transcriptase comprising
?&ﬁ@ﬁ& C%beﬁ{ or diluent sufficient upon
mnistrationrn a si ngle or multiple dose reginen
for treating diseases nedi ated by human
' ¥=Ta VERY, [ /
2T %g%%%% 0%2995% S eﬂemlp hB% i o?:ﬂgesc\é/é@ ‘%ﬁpéﬁgﬁgf"?@ae Xpressing a
hePErsdTaIcEPBre Vi fm!ﬁa& ope mpaE PR FeaupAted;te WElRkeype VirGCH2 R5
and R5 |s an optionally substituted aryl or
X2 is 0, .S, or NR and R1-R4 and R7

er oar
3(gelgs e5accor] gltﬂ é:fpuﬁe%;lewl?%%\;@d strain of HIV exhibits reduced susceptlblhty to

efavirenz, nevirapine or delavirdine.

31. A pharmaceutical composition comprising a therapeutically effective quantity of a compound .

of formula I wherein;
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R4& x1 R R3 22~ 5 2 0 conprising the steps of Q
(a) coupling an aryl conpound of formula Ha wherein X4

wo goohysiuogen, al koxycarbonyl or CN with (A) aPCT/EP2004/002995

aryl boronic acid or an aryl hakide, or (B) aralkyl
halide to produce an ether of forrmula Ilb; and, if X4
i s hydrogen, 10 (b) (A) _farom nating the nethyl group
wi th N-bronmpsuccininj dejand (B) displacing the

brom de (X4 = Br) wKNa oR_ci¥ani de to produce the
corresponding nitrile } CN} , N-amd, @ptionally, (O
hydrol yzi ng the nitpt O gh oxycar bonyl (X4 =
C2R) or an 0- al kyl im!date hydgochloride (X4 =
C(-=NHR2+)OR d-); R4 X4R4 X4 HOR50 R1 | R3 Rl R3
Rz . RZ (Ha) (1lb) 15 (ii) (A treating a conmpound

yarsari Trgua 89 FEHY R oy N Or s i %ﬁ%d“#igms@)m
l@ﬂlﬂhﬂﬁb(@n«iﬂz z(rﬁ?lep‘Rngene or a phosgene
)@%UI V c? g@\‘h tlge %(?u Q Hscfs%(lg?)f gil(i) €11 eeé(egrel% gyc?@exe\%yln% 6 é and NR’;

R%tlak@/Narsocyanate (R7NCO) to produce a di acyl hydrazone

l(3 eaCfYA inde gr{déﬁ%y\l gg{d ?%{g"_tﬁa o%ﬁl%og%lgtﬁxlgb&s%&&en 01 5 alkyl, Ci¢

uce a r| az
a ni ﬁlaIIOhléylofczf@ Sovelablisl Che (e lioCkhs sl Gy Tsulony, Cis

Wi th Al
i cAFCURr SARISPIRLIT ool JRUEE AR R ey o

o w@ttmanflﬁmeaqrbaz. ne (NH2NHC(=S) Ove)to produce Ilb

Wh@h eikbh B9t dre°' @{:E(m bepcythicadi azol i ne according to
formul a &?I 1),

th
{ PR SsH EBHpBURAeS7 P T SE e e hsdlo IGHES fte- or six
VO 2@%{%543&&5’%&@?&%@4]&@@8@9& ring9 waB. aAorer oces® heteroatoms

coup B EHEY B e SRRtk PO D eeench

RﬁfancﬁR‘bﬂrB peh nﬂdebéndsﬂlytsele&e@ﬂomﬂlepgramasmswtmg@f biydnegen,oCy.s alkyl, Cr.6
2 erei d
ar y afnﬁ&y ggg C}’]Céoallﬁleil 16, e g r%{l;ﬁgo OCF ¥g§1§%’l%)§n@ 5 Ealoalkylthlo

salhalogen, amino, alkylamino, dlalkylamino, ammoacyl nitro and cyano;

R’ is selected from the group consisting of phenyl, naphthyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyrrolyl; wherein, said phenyl, said naphthyl, said pyridinyl, said pyrimidinyl, said
pyrazinyl and said pyrrolyl groups are substituted with one to three substituents
independently selected from the group cohsisting of hydrogen, Cy.s alkyl, Cy haloalkyl, Cs.¢
cycloalkyl, Ci1.¢ alkoxy, Cy alkylthio, Cy.¢ alkylsulfinyl, Cy.¢ alkylsulfonyl, Cy.¢ haloalkoxy,
Cy haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl, acyl,
alkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;

RSis hydrogen, Ci.¢ alkyl, or acyl; .

R’ is hydrogen or Ci alkyl optionally substituted with one or two substituents independently
selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, Cy.¢ alkylsulfinyl, Cy.5
alkylsulfonyl, halogen, amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl, and
dialkylamino;

n is an integer from 0 to 2; and,

hydrates, solvates, clathrates and acid addition salts thereof, with the proviso that if X2 is ortho-

phenylene, R’ can not unsubstituted phenyl, in admixture with at least one pharmaceutically

acceptable carrier or diluent sufficient upon administration in a single or multiple dose regimen

for treating diseases mediated by human immunodeficieny virus inhibit HIV.



35. A process according to claim32 wherein said ether
is formed by coupling an aral kyl halide, aryl halide
weeoohesaiparyl halide said aryl halide being PCT/EP2004/002995
substituted with el ectronegatiige groups 10 and said
heteroaryl halide optionally substituted with el ectron
W t hdrawi ng groups, and |Ila, said coupling being
base-cat al yzed. 36. A process according to claim32_ 5.
3HEPTarss Sor prepanerpheRBCEsie okfamanla L ndereinsX tig PR ar QGIHLR’ and R is
Cﬁi@tioﬁﬂg s@BstR &R or Bk odrl Bm Sigly IxTiQ WDk HHR’ Snd RI-R* and R’ are as
cg&algge | an a dial kyl azodi carboxyl ate and triaryl or
187104 BFRPPINBs phi ne. 38. A process according to claim
32 wherein said oxadiaz%yone i's produced by cyclizing
the acyl hydrazide w th’phosgene. 20 39. A process
according to claim witegef s8] d oxadi azol one is
produced by cyclizing | acyk hythazi @ wth
car bonyl di i mi dazol eg40: pPOC¥ss according to claim
32 wherein said triazolgpe is fopmed by sequentia
5 treatment wth methyl isocyanate or ethyl isocyanate
ardmpesihgtielsteps sfodi um hydr oxi de. 25 41. A process

ac L N0 cl ai ' i hi adi | one

fo ?%g&d&ghﬁsggeanu%ﬂ tc?}g?&tnr 8§ {o%lgl? 17 vblg}e cin R0 %%(&)roé)en, aﬂc&ycarbonyl or
hy dr & widlc &b lso elylboiaicaciddr @a aet Imjite, os (Braradind halige topreduce an
aci depdor ehalBONRM £RCQALBgE! 0 anyone of clai ms -

1-23 tor use_as nedicanent. 30 43. The invention as
10 her elékeringtrgthe methyl group with N-bromosuccinimide and (B) displacing the

bromide (X* = Br) with sodium cyanide to produce the corresponding nitrile (X* = CN),

and, optionally, (C) hydrolyzing the nitrile to an alkoxycarbonyl (X* = CO,R) or an O-
alkyl imidate hydrochloride (X* = C(=NH,")OR CI);

R x* R x'
HO: i J RSO: i J
et R
R R’ R R
R . R’
(IIa) ([Ib)

15 (i) (4) treating a compound of formula ITb (X* = alkoxycarbonyl) sequentially with
hydrazine hydrate to form the acyl hydrazide (ITb; X* = CONHNH,) and, (a) phosgene,
or a phosgene equivalent, to produce an oxadiazolone of formula I wherein X? is O; or,
(b) and sequentially with an alkyl isocyanate (R’NCO) to produce a diacylhydrazone

‘ (IIb; X* = C(=0)NHNHC(=0)NHR’) and with base to produce a triazolone I (X>=

20 NR"); or,

(B) treating a nitrile of formula IIb (X* = CN) sequentially (2) with acid and alcohol to .
produce the O-alkyl imidate hydrochloride (X* = C(=NH,")OR CI"), (3) with O-
methylthiocarbazine (NH,NHC(=S)OMe)to produce IIb wherein

T
OMe

25 X* is a methoxythiadiazoline according to formula (), and (¢) with aqueous acid to

produce a thiadiazolone compound of formula I wherein X is S.
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33.

34.

35.

36.

38.

39.

40.

41.

42.

43.

- 69 -

A process according to claim 32 wherein said ether is formed by coupling an arylboronic acid

and IXa in the presence of a copper (I) salt.

A process according to claim 32 wherein said ether is formed by coupling an aryl halide and

Ia in the presence of a copper (I) salt.

A process according to claim 32 wherein said ether is formed by coupling an aralkyl halide,
aryl halide or heteroaryl halide said aryl halide being substituted with electronegative groups
and said heteroaryl halide optionally substituted with electron withdrawing groups, and IJa,
said coupling being base-catalyzed.

A process according to claim 32 wherein X" is OCH,R? and said ether is formed by coupling
an alcohol and IIa said coupling is catalyzed an a dialkylazodicarboxylate and triaryl or

trialkylphosphine.

A process according to claim 32 wherein said oxadiazolone is produced by cyclizing the

acylhydrazide with phosgene.

A process according to claim 32 wherein said oxadiazolone is produced by cyclizing the

acylhydrazide with carbonyldiimidazole.

A process according to claim 32 wherein said triazolone is formed by sequential treatment

with methyl isocyanate or ethyl isocyanate and methanolic sodium hydroxide.

A process according to claim 32 wherein said thiadiazolone is formed by sequential treatment

with hydrazinecarbothioic acid O-methyl ester and aqueous acid.

A compound according to anyone of claims 1-23 for use as medicament.

The invention as hereinbefore described.

*H%



