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WO 2004/ 085411 PCT/ EP2004/ 002995 -1 NON- NUCLEGCSI DE
[ RANSCRI PTASE | NHI BI TORS | FOR TREATI H Vv
Wd?l\/%?ﬁ%b DI SEASES Thi s application clains be'ﬁ(leGT/PFmommg%
under Title 35 U.S.C. 119(e).oft U. S. Provisiona
Application No. 60/457,144, filed March 24, 2003,
which is hereby incorporated by reference inits
entirety. The related application filed herewth,
Non Nucleoside Reverse Transcriptase Inhibitors (J. P
ol 2 %FSEis her eb |nc%F§orated by reference
IFH# L@ %ﬁ%ﬁ FE‘E THEPRYSTEF B EPAT RS T oF Ph&RFATINY BV MEDIATED
PISRTRA r al 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 provi des novel
TEgteroggcllc conpounds har maceuti cal conpositions
itees35 WeStCh 3 #(eX U8 Raentisiwmal Application No.

601453791'% Al Maﬁ:ﬂ:i pla Momﬂhﬁh@ﬂer%ﬁﬁ SaLDY ¥ o S e%tlrety The

not era I.n conbl nation t apy,
regag ?) E@%&fé@gg ngtr gﬁgﬁuﬁ]ﬁo%mvcr% gfa@pc‘(g@fpéq: In@bltors (J. . Dunn
. etedpohenety inchipothd bl wiferendein une@Rét; Ci ency virus HV is

the causative agent of acquired i mmunodeficiency
syndronme (AIDS), a disease characterized by t he

Tl‘fbelﬁ%'n#% i.'e%]ﬂas QJ thg E& i 2 ngf%al%fer%}) o g’tpar 'érlng q@r { 6}6n—nuclcos1c?e TEeVErse

ant s
TEpeatase mh@l‘tp’@ f¢rm€@tmgufbwyn IHMD@ﬁ‘ﬂBEM}OWNSS(HPﬁ] mediated diseases.
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(ARC), a _syndraone charact
thege cppnds, Sfsthoduinirertpens ar Pryphiﬁ@@fefﬁém{tmgdlatefdehwasea muiploying
sai/éﬁioﬁ'libbuﬂd@ $Bmorl fheRBBOR cWinbRaRid ¥Erafye ki O ﬂn{)!:’e%?ﬁ)r theg%mg novel

b enone encodes protein precursors known
X ?Fﬁ;ﬁfﬁ%@@n%ﬁlch are processed by the viral protease

-to afford the protease, reverse transcriptase (RT),
endonucl ease/ i ntegrase and nature structural proteins

of the.virus, care. |nt y on of this 25 processing
TR R R AT PO i Py $ESPit ARt P odeficiency

sy@bmse @e]m;;,JF : Iﬁl&ﬁfemhizﬁcth?ete bbel&ﬂ%csﬂm(jheﬁ bﬁdletlﬁﬂﬁﬁd édi@sfehﬁ particularly
0 | [ of vi engoge

of‘if?é“bf)g T'Géu’r ren Cnam\g 3%% g% e O%B?g miegponsy SHiXipfection is
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Syﬁlfﬁ%{}é GhdnRk ?&thm(t %eneﬁhzga ly%éﬁﬁztud%{l é%athyt)?evef'rﬁgd grre{ght 10553 0

Antiretrov era
Bi oned & Pharnacother 1999 53:63-72; R W Shafer and

In BomAon Wi P rehlalhgﬂ%ﬂ HRCHHY ?eﬂ'ogere%#)c{glag h%o‘té%& E}:aeeﬁ/rstgrs 5\;\;;/11 as gag

for the treatnent of i nfect
and gagpql A rreiresswyd b Ge siralpypeast fo #ffond the@rotdise, toverse transeriptase

RPN &ﬁd@ﬁ&éa@@ﬁt&%@egmﬁ Piafite Sictilea I%Cl% & tﬁg&r@%\%e I:gemlptmn of this

Devel opnents in Anti-HV 1anothera
ProSgSKg Proyeeyd ths produchionios E?Hﬂaﬂwf@‘ét}?éﬁ iise | Gossideraile efEpits heve been

direaidl divtids the chiffolE V. BBOAKILIMGh BBHIH3RNLA enzymes.
PCT/ EP2004/ 002995

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
refroviral 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
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-2 have been identified: nucleoside reverse
transcriptase inhibitors (NRTI) and non-nucl eosi de
WO r@M@BSi@1t r anscri ptase i nhibitors (NNRTI). NRFTEEP2004/002995
typically are 2',3'-di deoxynugl eosi de (ddN) anal ogs
whi ch nust be phosphorylated prior 5 to interacting

hati@ B VLl KTy c-}l*:elaﬁdé: Uk Qi%ﬂ%k ?sté EdhRRES 185 and non-nucleoside

nction as co tive In ors or alternative
leVSIﬁbmSatlﬁgsefldﬂbmﬁrW After incorporation into

nucl ei ¢ aci ds the nucl eosi de, anal ogs terntnate the

chain elongation process, HLT revers§§%ran

N YDioalto gt e patrdei @ dRIoRs BRsb RS Eet i ated prior
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Non- nucl eosi de reverse transcri ptase inhibitors:
perspectives for novel therapeutic conmpounds, and, )

NNt Hlaveti first diseveraddnd 89nNINBHLL v allprierscpibifprs gieiniﬂd reversibly at a

nofibfratd é kifd-on fﬂﬁéﬁﬁ/ 0L ﬁa%:%gﬁmfbﬂﬂatenﬁg thPhape of the active

ere ol e of nonO- nucel osi'de rev .
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e Energi ng Rol es Lde..Rev

f e
e B e 2T L PR RAST S F ol CPraPalby o ote of nond-
nu@l&% 2PPde Bdsdipirds irdtoA (Nh@!@) e Iz‘ket‘c’tpgirofﬁ]? -1 infection, Antiviral

Re? hré)g§ ég&%g@? i/g:ﬁ ey?ff ehél\l gleng%g dig ci’e 1?[5 Retge?.sg 1*;‘5}1307 ~iptase

Infapipsy© Wedhhveral THe- @yth@@ﬁﬂ)ﬂl 6@(]3\19+Qtéh Althn@hi qvaiphmig strpafural classes

L L 1 et

Hijuthedaby: afenieat, advitdpine NNRttﬂsvm eAlterigh iidally Wewradj asya promising
c:latts%) of Qo%nspoﬁcﬁﬁg ?Pt%? o%d o 151‘191 ﬁtﬁé?{pﬁﬁ&y Ry Va1t {h@ N?ﬁ(’ﬁ@ Bresented a low

ecl esi'st ance
bafricetpibn Bm?rgei@v of &ps s et T8 %traaw@t%@ﬁ%—swﬂﬂf(”ﬁﬂtyaﬁ%reswtance

| h NRTI Pl
fregﬁedltﬂ%%&%{ Sps\%th oﬁ%yﬁa%ei}ﬁgﬂggg%&ﬁﬁmlf RW t S, S

has dranatical l'y Iomered
viral |oads and slowed di sease progression,

whitd @(’)rﬁi!nﬁ%?r[&l HhhehARGH INIETTR! PR SABNKRTRI Bis, inlReny cases, dramatically
cocktails are not effective in._al

lowwednirhiopds S dEedadiFersEorEst ai%%ﬂtéiiﬂ%?&%%i PrgRgms Temain.
T3 QoditiBlsTatPh A lefadki@Pinl aﬂl@bﬂuﬁ@ tﬂ&t&ﬁt&éﬂlﬁr wrehasv@sauationthfion becur and

at creat nt d reS| t var. ants o .
the Vﬁ’élbfji?eBLEEQM %Veflf‘i caii CISE %@mstgnt vanants ot‘

wﬁﬂﬁm&@hﬁﬁﬁm&a&ﬁmxdﬁmg&nmméh activity against MA|d type

and comonly occurring resistant strains of HV. 35

Beu zyl - pyr.i dazi none conpounds have been extensively
Therpesing at wedd &y sefey dows withratiogsasaingg wid type and commonly ocourring

resistant strains of HIV.

Benzyl-pyridazinone compounds have been extensively investigated s 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



can decrease plasma cholesterol w thout stinulating

w6 addjoggpctivity (A. H Underwood et at. A )
thyronxi rnetic that decreases plasm chol est ef§T/EF2004/002995

wi t hout increasing cardi ovasculzar activity WO
2004/ 085411 PCT/ EP2004/ 002995 -3 Nature 1986
L5gue 4086 524 08061225-479; PDD. Leesnar 61 SabctivSeheshinées. Cardiac-sparing

PTG HBA Sardac-sparing. thyroid ho _
s L L L T e ——
N 8]9333023( 9) aBAY. 038B51P. WDdasoDel. Bhummikion) discloses oxo-

13835 Iheth ) Add3Ad S»Q::sinl:s 2 ”{éiléa%ao %)Jtagcim%s% Otzafe Zt}}t? ixlga_gmatopoietic

Eﬁﬁrhdazi_gﬁgngt hyl substituted tyrosi nes~are s
It ﬂ@sﬁl _ Wty (yehiehs st péirethon ugsfdsiphatcese, etiRopoiesis and
hanmopviashi SO BR202 0L, e el WQ%'?%@%%S%Z?- (gauipgton) further

d%%gehélo oi esi s and _haemat Qpoi €si s.
RNt NGt ony PaHs Wiroshe 289 Anbisors of try hwmangitaing SHRrdomein and may be

ugifglcfon Sreatinyestme OaIPeLD dbiniak Gnd BRGHLT GvOEIY1 884690 YHOEhichara ef o)
may, be, useful for

tat 6. .SH2.damai n Y. )
e TR B RharioS A0 e ot b g ranlgamiglisenses. BP 810215 (.
ANYIB01/8B6)7 disglbkes S#ﬁnmamb?tﬁlrtai bpnzyBpida 868 ©ohAh@ds which are
P ves useful. for treatipg circul ator
TSl %Egﬁédi%%ﬂdamﬁfﬁm‘s%m&wm@f O ualgesif gmpRBdS. Noe of the
refasEeyPacketiBerapsufoe HIY énferionpyintdis bme FE Ve i L@ criptase.
whi ch are cycl ooxygenase inhibitors and potenti al

Dasnloséd ek @iaRcd o Rids A0 raRS 11& f&ﬂl{ﬁﬁ%’ ﬁrodm%egﬁziné BSeases

r(ﬁfergnges teaches therapy for H V infections or
et by hyman immenpdelcieny winsy arloninistative. of Bicosiposetlaccording

hewRil O o o formula |, t hods
o FORRILT, Bhéim RO ARSTBAL P Sl ity ucdtardF by RiRan
e Aeltédnyoiimn gontaining dyongoihd haofdiid @Tofhuld LCRARRsHRses to

. N t,0 formula.l, armaceuti cal conpositions
P 1%%?@{ ?dgl argjluﬁ‘ 8 a%'?%‘i‘ﬂ% Eosfoﬁ‘%{g‘gt ed by human
i mrunodeficieny virus cgmtaining a conpound according
to formula I, andgg g to prepare a conpound
according to formul =N R3XZ-Hm Rt RZ O
wherein, Xl is selectg heNgibup@yonsi sti ng of
R50, R5S(O)v R5CH2 R ] S(O o, R50CH2,
R5S(O), CH2 and NTR5R6; #2 is selgected fromthe group
consi sting of o-phenyl ene, 1,2-cyclohexanylene, 0, S,
whelgt; NR' ; R and R2 are (i) each independently

X selsgetied 4 t r consi St hydrogen; Cl.6
i o %ﬁagrggﬁ kc%#ﬁshegf?cé °d, s . RecHa RCH;0, RCHS(0),
| ;}}W@(OWHBM@I ul ftnyl, d _6
X Blediidedd fath ! gfr%yclonsigan'g%f o-phenylene, 1,2-cyclohexenylene, O, S, and NR’:
R!and R? are
(1) each independently selected from the group consisting of hydrogen, C;4 alkyl, Cs.
haloalkyl, Cs.¢ cycloalkyl, Ci¢ alkylthio, Cp alkylsulfinyl, Cy.¢ alkylalkylsulfonyl, Ci¢
haloalkoxy, Cys haloalkylthio, ‘halogen, amino, alkylamino, dialkylamino, aminoacyl,
nitro and cyano; or, ‘
(i) taken together are -CH=CH-CH=CH-; or,
(i) taken together along with the carbons to which they are attached to form a five- or six-

membered heteroaromatic or heterocyclic ring with a ome or two heteroatoms

independently selected from the group consisting of O, S and NH;
R’ and R? h ind isti
are each independently selected from the group consisting of hydrogen, Cy¢ alkyl, Cis
haloalkyl, Cs5 cycloalkyl, Cpg alkoxy, Ci alkylthio, Cyy haloalkoxy, Ci.s haloalkylihio,
halogen, amino, alkylamino, dialkylamino, aminoacyl, nitro and cyano;



hal oal koxy, Cl -6 hal oal kyl t hi o, hal ogen, am no,
wohboleagd;po, dial kyl am no, am noacyl, nitro an%

or, (i1) taken together are -CH=CH CH:CH or 1;/%15200#002995

taken together along with the-darbons to which they

are attached to forma five- or six- nmenbered

et steolsd Gratthegronp tresisigoyf ohdngl, hiphthylM pyHdiaylo perimidinyyraziny]
hel.gr cted fro he
nek 8 SRR L SRS EOATE A By,
i nePERERE 8t 129 ryerbd ewdps are ﬁpttohélyg;nbﬂmrterbmh sttd mghreet substituents
hyﬂﬁ@gﬁ&bmlﬁd&te@'ﬁdﬂ fro C!ohxﬁ corl}%%%at#]@ggﬁi X@Pg Y¥hoatisn, c34
h a?YSEﬂa{%@f(%m %kw'}’ %1 eoaa'é'#hmaﬁz ardoylsl fingy |Camlhrialkylsu1fony1 Crs

di ldldegitoayid)Q hal SR Qa1 r
2004/ 085411 B o2 o A EMAT Qi omine, aminsecy, acyl

R L Fspetos -Blilsarhameyl. M Fielkyirarbaneyl iy fud cyano;
Rﬁ}srhydnogen;ﬂ., alpyly @zcftyl and pyrrolyl; wherein, said

py r | nudi f? % %1“% gli%glt %VP%[E?a?fg?f%ﬁ% ng iog° ﬁf/ ?‘%"g Fyhstifierfs prgependently

arsglecipd ﬁcméﬂld growgudatibtingtof ydbbotyh 106y, tiiolf 41k8eiio, C, ¢ alkylsulfinyl, Cpg

%@it josgh HBREY e@%g%tedff%pg;ag@,ﬁﬁmkﬂ wnd

W@‘P@Sﬂ,kyl Cl-6 allcoxy, Cl1_6 alkylthio,

n§;|ahﬂt§d,&f:rblﬁ)o|togqnﬁﬁ al kyl al kyl sul fonyl, Cl-6
haI oal kox al oal kyl t hi o, hal ogen, ani no,

iratesy F%Y#%ocla@ia@ gd eid Adsliticanitotiepbt, witbyhe proviso that if X2 is orfho-

al kopaaERORY ban of Yited | cyl car banoyl,
N, N-dj ?kyl’car %% eodﬁl%' cyano; R6 is hydrogen,

Disglosed alsn herejp wa%mocessz*fon peeryide @gempomnd@mcardaigqylfomula I

: H&E opal hRs bi L9Rs, él.t subshi fsuen
v d}gpend?ﬁt ﬁ’y‘b’f" lf ?98&011% F‘hgp Ica&ﬁﬁ ?ﬁg‘“@fx are as
ddfylddbmymab\d»ﬂeoxy, thiol, alkylthio, Cl-6
allcylsulfinyl, Cl-6 alkylsulfonyl, hal ogen, am no,
al | c%/I am no, d| al | 'yl am no, am noal kyl ,
Inza {159 agpgch Hisrady Proviged a comporyd ageprdéngd Ryformla E wharein;
integer fromO to 2; and, hydrates, solvates,
clathrates and acid addR‘tl on salts thereof, with the
provi so that if X2t phenyl ene, R5 can not
unsubstituted phenyl: sedval so herein is a
process for preparing ngNabcor@ ng to fornul a
|  wherein X' is OR R°“RB\i s an optionally
substituted aryl and Rgp®4, R7 énd X2 are as defined
her ei nabove, In a first aspect there is provided a
conpound according to fornula | wherein;, R4 1~-H (1)
X'R sBRcted from the group comsisting of R°0, R’S(O), R’CH,, R'CH,0, R°CH,S(O),
R*OCHz, R*S(0),CH; and NR'RS;
- X*is selected from the group consisting of o-phenylene, 1,2-cyclohexenylene, O, S, and NR;
R'and R? ate
() each independently selected from the group comsisting of hydrogen, Ci¢ alkyl, Cg
hﬂloalk}f]., Cg,.g CYCIOZ].kY]., C1.5 alkylthio, C1_6 a]lcylsulﬁnyl, CI—-G a]kylsulfonyl, CI-G
haloalkoxy, Cy haloalkylihio, halogen, amino, alkylamino, dialkylamino, amincacyl,
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 ome or two heteroatoms

independently selected from the group consisting of O, S and NH:



RZ OX is selected fromthe group consisting of R50
R5S(O n, R5CH2, R5CH20, R5CH2S(O a, R50CH2,
R5S( 0O . CH2 and NRSR6; X2is selected fromthe group
consi sting of o-phenylene, I, 2% %ycl ohexenyl ene, 0, S,
and NR; R and R2 are (i) each I ndependent |y

l%ﬁ@gt 54 efic!]ﬂﬂliegl fie Hf&f%é?ec%ﬁ'ﬁnf‘ﬁlb I@&m?fcoﬂar%g B€ RydrSekn 6Cy ¢ allyl, Cyug

o RGBT Coarvaoslie Ui oTon i sy iBion Chy Pty Crs haloalkyleio,
Lo A Ol GOk LLA, N 00k O

| kyl am_no, kyl ani no, am nogacy] nitro_and, ¢ .
RS sl @%ﬁgr%@@%!éim&a? Pl Tl PP PP iy, byreziny]
t alRIp Q@Rﬁf&eﬂ@ (Yali) ghéﬁyl Raill AgpHER b,amspyhemw bzﬁ.ﬂ pYi@inyl, said

ar e att rma five-_or.si ere
PR awiwipmo?ﬂ STUPYH G Opticnally ﬁﬁb g to s fEbstituents
heingépadenay selbd%ﬁ@cﬁﬂdﬁrg&d) c&ﬁmmg@ﬁhﬁrogant 0 agmm ¢ haloalkyl, Cs5

f:gfgva?éﬁfaﬂﬂ%f ?L%’@r Cee i i éﬂg’ﬂﬁ‘ﬁgﬂ@ Cnal %e“rhﬁay pfre haloalkoxy,

hy@mglhﬁlkyﬁng?mgﬂg‘é?damxﬁ , aliylatréncQ éia]ﬂgr:]am@ athinoacyl, acyl,
oa a I
ey, S Bl gﬁfymb[aﬁ gf ot d]lall%ﬂca%amrﬁyh nitro and cyano;

Réisliyﬂa:gem@mdﬁkﬁl baydeglyi no, ani noacyl, nitro and cyano
RRS dﬁg"%{l eo%t(?lg é_{kﬁf? Eﬁtﬁ&gﬂqg §191 ILULCIU%]HJ:]? B{MQ gr R{ Hﬁg%illéﬂts mdependently

nap pyrazi ny
pwboﬂ@&pm@egreumpommm q:ﬂieﬂlgdxy, a3leoix, iﬂleqéiﬁﬂlb&’ctuo Eai dkylsulfinyl, Cy

PG Rk, Sofi! ety SRt SRR ApRiicaliol, and

trmébylsnjwﬂikﬂuent s ~ independently sel ected from t he

hydrogen, C -6 alkyl, d-6
n e e &?‘%‘g@{"@aﬁ cloal kyl, d-6 al koxy, -6
hsaikdtesy$cﬂwez3, clgbrags ahd gdid pidifiondalts tlereof, avifbyihe provisa yhat if X* is ortho-

f h hal
al ky?ﬁéﬁ*lg&i @é%ﬁm&km no, Qgﬂﬁnﬂ%ggaclylo agylogen am no,

al koxycar bonyl , carbanoyl, Nallyl carbanoyl,

S DO ol 0 S GG Bl 0.

Ifmpﬁmepfe@hiayomuﬂ}smmmdtfmtrtaﬁwen two substituents

| dent Ly %f?(q] AR Aaansi sting of
‘%‘%ﬁr&g%l’* a <o$%§lﬁﬁrﬁ al byI thio, Cl 6 al kyl sul f nyl

Cl-6 sulfonyl, haloggﬁ am no, al kyl am no,

di al-kyl am no, amitoal K yl am noal | cyl, and

di al kyl am noal kyl; T ‘ E% fromO to 2; and,
hydr ates, solvate a2 ac¥d addition salts
thereof, with théipro |soRtha if XZ is ortho-

phenyl ene, R5 can not Rinsubsti®uted phenyl. In a
second aspect there is provided the use of a conpound

whereyi: f or nul a

X! is selected from the group conmsisting of R°0, R*S(0),, R'CH,, R’CELO, R°CH;S(0),

R3OCH,, R*S(0).CH, and NR*R;

X% is selected from the group consisting of o-phenylene, 1 2—cyclohexenylene 0, S, and NR;
R' and R? are -

(i) each independently selected from the group consisting of hydrogen, Ci¢ alkyl, Cis
haloalkyl, Csg oycloalkyl, Cps alkylthio, Cis alkylsulfinyl, Cis alkylsulfonyl, Cis
haloalkoxy, Ci.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl,
pitro and cyano; or, ' :

(3i) taken together are -CH=CH-CH=CII-, or



,I for the preparation of a nedicanment for treating an

IR V infection, or prevenTi‘H@ an | RV infection, or

trfai{agg AIDS or ARC, |~a'4 R R3~ 2 wherein: Xl is

selBtBE Peshrr eloas i ihe e $¢ whigh deyREQtaRR3(t6)f6m a five- or six-

RS CHnenafald? GetelSafeli R Qrd hete /SR AHE2 1, RSO 1GH2 and
NRSR6; . X2 i's se%ect ed frorﬁ:?ﬁg gFoﬂuﬁch‘%téiastolnﬁgoroftwo heteroatoms

Rgﬂ$1 g‘g‘%ﬁ’%’r‘i%?ﬂ?l selgpcler EpiibsaEAyn eomeistig of©), Sand NER7. R
ara pech(ihdepQaichiy 88 i t he

or qun n%j S?(l)eff) Ofi ¥ y%re{gg gﬁ’ﬁf%%_ &83%%‘%#@9%1{ b%ﬁ}ogen, Cis allyl, Ci6
hal oa S ‘%;VE?I OateiaHFoxy .6 2lkyikyio.t Bischala@lloBy, Cr haloalkylthio,
al fegloger, funivp| alkyThmiio,atidtlshib Oithoact 2o NRERAL] COXY.

2

- |thio, halo , am no, ank)c/}Iamno,
Rgsas gﬁ%’?n&{ﬁ E%/e %&nlpn%g%iaﬂf‘,g%? ?ﬁ?‘%ﬂﬁ’ b naphéhyd paridinylopyrinyidinyl, pyrazinyl
:Mﬁw@ﬂerﬁmﬂa@ PHERYICKISHp Gty s porichB shid ddin@lfAsaia
e car pon 0] |1 C e re
at_% ac heE 1(rzlmta > g@ %?’#Igpg %’1&’3 -areo?P%QF ly splasbigedapith o to threo substituents
hétiependemiveseleetod Fromdlicegrony ainbisting dTgyofdh, @h PRBYIOE, { ifbalkyl C;

o BE LT ko R RS B A G R B e byt B bl
ih ﬁe@%@%@iwhﬁeﬁaﬁu@fw dgﬂl@g%ﬁaniﬁ@ Rgisdabyi0adi,
6:08&BonyLloafbaily l}/ sk léa%' §= Fialkyloazt 9 yl, nitro and cyano;
Rﬁ%ﬁﬁ%ﬁ%@{s a%’l;gr%é[tgg?i(yl thio, E\@téﬂ ogen, anino, -

R7 & k drasa ’ i i i A it d. ; ‘ .
vkt 0 USRI sl SR e
A o By erap ﬁ%swfﬁn’ﬁ‘mﬂ}dlkowmiaﬂ@ﬂﬁoﬂﬂgs allylsulfingl, Cy ¢
pileytsolfoniyt, haibeh, Siufhio, SRYIImRABCAN k1Al § l%g?;hh ﬁ%‘aﬁiﬂd and

gﬂdpg'nol_, said pyrimdinyl, sai _°’|cy a
_ pyrrolylgroups are.optionally substituted with one to

nigqyintegesiis O tdiad s | ndependently sel ected fromthe

hy @Y RIGRE ol f.hvdrogen, Cl1-6 alkyl, C -6

Yhal oal Kyl %tﬁggmgaﬁ:dfg%&%&?‘s%ﬁ%ﬂ al koxy, CL 6 -
al kylthio, Cl-6 alkylsulfnyl, C -6 al kylsulfonyl, Cl-6
hal oal koxy, .Cl-6 hal oal kylthio, hal ogen, am no,

In #thing) aspon theredis atdvided i pharm &FLHGR YthposAfon oompriﬁlinl% a therapeutically

| rbonyl . carbanmoyl, N al kyl oar banoy! .
eff%!ug?ﬁ%fn?lg %g%%oﬂffouﬂ?togggrﬁ‘ﬁlﬁlé‘?ﬁﬁ%ﬂ?% i s hydrogen, Cl-6
al kyl, or aryl; R? is hydrogen or Cl4 al kyl optionally
substituted with one orRtwo substituents independently

sel ected fromthe g?u copsj sty,ng of hydroxy, al koxy,

thiol, alkylthio, d_6 | suFTipyl, Cl-6
@b rgq;ig&k%anﬁbm,

al kyl sul fonyl, hal - 3 q
di al kyl am no, ami noal kyl,, é?kyl 0r.ri noal kyl, and
K

1
X' is selected from the group consisting of RO, R°S(O), R°CH,, R’CHRO, RCH,S(O).,
R°OCHz, R°S(0).CH, and NR°R®;

2. - .« -
X’is selected from the group consisting of o-phenylene, 1,2-cyclohexenylens, O, S, and NR';
R' and R? are ‘ ‘ ' |
(1) each independently selected from the group consisting of hy-drogen, Cis alkyl, Ci¢
haloa]kyl, Csg CYCIO&H{YI, Cis alkylthio, Cis a.'lkylsulﬁny], Crs allcylsulfonyl, Cis

haloalkoxy, C;¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, aminoacyl,
nitro and cyano; or, e o

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



di al kylanto; n is an integer fromO to 2; and,
hydr at es, sol vates, cI athrates and acid addition salts

t her.eof . thlrd ect _there is provided a )
phZ%“ gl{,{qgg fr al } £ 6H %ﬁ:ﬁ Mhéqt\%e}aare attached to form a five- or six-

t her apatlbdrecalﬂeteroaﬁjrﬁaﬁﬁt b Qle&ktﬁ'lj}élhci Win@f with CONRRURBE @b heteroatoms
formJ,Ig rein; Xl is sel tedfromthe

roup con %%?—‘i’ ﬁeée%‘ffi ﬁ@gﬁ‘ epRsIsting
f®)each lrl;]aflmaﬂy E%&??‘]f; Cﬁﬁ‘%ﬂ%ﬁ@p}%ﬁ&%}ﬂgﬁ?hﬁéﬁ?eﬂ, Cy6 alkyl, Cig
- B GO P P 8] 8 iatlon s DROMASA L hyfostiyitio,
eachﬁlqgmtelp:emd @lkvlayaﬂmeﬁelkyhmmog aﬁrxfohql,gﬁm@d@ﬂm sti.ng
%%%Ye@feﬁ%ﬂi ol Sorifing ot ghoned, RoB Ryt Vitdit iyt poreziny
Whef ciigFaif Phﬂeﬂ oafl h@@hylﬁmd@yhdin@h kd{g pyrivhidinyl, said
Jgﬁr%g&gbn SRR 18 sl A, o flE I0R ks
G@@ﬂm@qﬂnswetedoﬁm thq:cgroupucpm)tstmawéhydm@ax @ﬁsraﬂafﬂ,ﬂi.ghaloa]kyl Css
W é}‘&lobﬂt?l Q?-E Qﬁ&@ CQ& M%ﬂﬁﬁb b fﬁﬂcﬁﬁtﬁﬁﬁ}}l} éi.sl'}:%g'lst(ﬁo%)& (Fn %aloalkoxy,

l:%f hef er oaromat i ¢’ of ter

rlﬁ\é’g‘ opfky ﬁﬁa#@lqumtqu é‘@%h@ét% Aiglkylamieg emineansilypeyl,

sam@@ﬁbé@p BafbRBof! NiARy oSSt giau@qcm%a%gl Mo 2B cyano;
R4 ar i nde endently sel ected ' fromthé group
iir%?ﬁagl—a?ﬁ{‘}y%fra& Cl 6 alkyl, CL 6 haloal kyl,

RE::IL lsydeapeh @aldsx |alky ﬁatﬁm@.’l'lﬁ(fi%bﬁmtgﬁa%n@l ki &:higR, sugélhh@nts independently
i

R s PR AT oL PBOHNG, Cyafiglsulfiny, Ce
R&%@uﬁeﬁ;&pma@eﬁrmb hﬂkj%ﬂh@ &M Slagido) gmafoalRie ﬁbkkd,ammoalkyl and

n _pyrl dinyl, pyrimdinyl, pyrazinyl and
pf/d?ﬁ%ﬁ%/(iﬁm Wherein, said phenyl, said naphthyl, said

n p\aniintegey fromstiod; m;d,i m dinyl, said pyra2| nyl and sai d

R ol M B R bt P PPy X s ordho-
phenyleries I’ regn afot h?@bﬁﬁﬁﬂad plEnyh ial ddwlixiuizl wih hﬂlleﬁ@t] sl pharmaceutically

L 14. al kox Cl. | kyl'thjo . .

i ﬂ?ﬂﬁ‘%ﬁoﬁ%ﬁ% e o G el o aplls ok givt dose regimen

fomeaen$dismed@bd1md)by Inahangmmunadsfidieny &irlyinRilktHIV. -
di al kyl am no, am noacyl, acyl, ' al koxycarbonyl,
carbanoyl, N al kyl car barmyl NN- di al kyl car banoyl ,

I forigh aspeciothem iy prR6ideda pyatessfenpreiringd hepérpeynie ofphiula
L%E,LG jamyg ngiwgslmggl kyl optionally substituted

one o &hts i ndependently sel ected
anfcrpmmuye:ulgmn@i aglvs hettiongl Mbiely oF o <y S, 3l KeX ¥nd RIRYdnd R7 are as

deﬁhg&’ﬁgrgﬂl%ova -6 allcylsulfinyl, C1_

q

R

® "EN—H ®

R R X \( '
R’ O

corprising the steps of:
(Y(@) coupling an aryl compound of formula Xla wherein X* is hydrogen, alkoxycarbonyl or
CN with (4) an arylboronic acid or an aryl halide, or (B) aralkyl hatide to produce an
ether of formula XIb; and, if X* is hydrogen, .



al kyl sul fonyl, . hal ogen, am no, al kyl am no,
di al kyl am no, am noal |l cyl, al kyl am noal kyl, and
di al kylam no; n is an integetaffromO to 2; and,

hydr @E)Qﬁ) br%ﬁﬂtﬂéﬁh@ﬁle el Er()ﬁ’ﬂ & &0, Iﬁgéugcxﬁgﬂﬁé bRy BY ailsﬁ;l&cmg the

t her I%ng tgrow so that if X2
phengfoé‘f’r%e 5 30 Wit sediv syawideite produreheenprespanding nitrile (X = CN),
admi xid)optionalty) (g hﬂmﬁﬁnﬁ@njﬁmw@% b &Rbdnyl (X* = CO,R) or an O-

acce hl e or dil uent fficient upon

adni %?Ydf “eC(U PRi 61X dose regi men
for treating di seaSﬁs _‘o at ed by hurmn
i mmunodeficieny virgs ifthibit HV. Ln a

aspect' there iHOprewiged a processRi@x_phepating a
@ 1,~wiewei n X1 RS or OCH2RS

het erocycle of fo

and R5 is an opf+Ong Np3substitut edy
noiety, X2 is 0, S or NR7 and R1-R4 andlR "areas

defi ned herei naboveR aad V conprising the steps of.
(i)(a) coupling armgjyl compound of fo(g%a al a
wherein X4 is hydrogen, al koxyoarbonyl CNwth (A

an (agy) dﬁ:@ﬁ@g& somxfdudd 8ff forhul ! (xh alatk@ﬁyoa%ny@);e@e&\kéﬁy lwnth
hal i.d %:: an . et her of fornul na
o I thete Ry e © Ry troqerieria (TR COMEINGD agf.dgfphosgene,
\k/)\llr glbr Nph(ﬁs%fﬁmﬁédﬁﬁzlaﬁhm o@ﬁé‘aﬂm&ad{ihﬁc gﬂé&?‘ gﬂﬁrrnggﬁgv]éertemgf is O; or,
cor %‘Hffaﬂ “ﬁﬁ)% Wﬁ‘ lmcmff\/ thFaO) *epllf‘i"%‘ﬁ%?l Aiacylpydrazone
“hyd(abyxt=s g:(*@)ea}mncﬁ(nm" Pahd BV CRTREIES a (idofone X (X% =
C@ﬁ%yr an O al kyl imdate hydrochl oride (X4 =

RA X4 RA X4 HORS0 R | / 3 R / Rs

fRz Fﬂ)ltre@ﬁﬂé aﬁﬂﬂlb)of oAb (greemmm @anﬁgn@at ﬁ%llri}iiﬂl(aﬁtdhand alcohol to

or nul.a r.ho sequent ) a W

hy PRI ggﬁg’aﬁiﬁf‘ ‘%m%ﬁ?wlﬂﬁ’é‘y%éﬂ/‘ﬁc&y%é b} (®): wigheo-
WﬁcﬂhﬁndmﬂzWWOMeﬁo@fo@cmmP@n

equi val ent, to produce an oxad| azol one of formula |

vvherelnX2|sO or, (b) sequentially with an

al kyl isocyanate (R7NCO) to ‘pN'%duce a _di acyi hydrazone

(11b; X4 = C(=0) NHNHC(=O) N and WPh base to
produce a triazolone I (X2 = &58), or,

X* is a methoxythiadiazoline according to formula (IID, and (¢} with aqueous acid o
produce a thiadiazolone compound of formula X wherein X2 is S.

In a fifth aspect there is proirided a compound as defined above for use as medicament.

~ In one embodiment of the invention there is provided a compound according to formula I, |

R
x /N'N-H ®
| RI R’ Xz\‘( ,

R 0

wherein Xl, X2 R Rz, R3, R4, R>, R®, and R’ are as deﬁﬁed hereinabove, and hydrates, solvates,
clathrates and acid addition salts thereof.



(B) treating a nitrile of fornmula Ilb (X4 = CN)
sequentially (a) with acid ang al cohol to produce the
O al kyl imdate hydrochloride (X4 = C(=NH4)OR ),

(b) with O nethylthiocarbazi ne (NH2ZNHC(=S) Owe)to
produce fib wherein OV X4 is a nethoxythi adi azol i ne
accordln to fornmula (11)), and (c) w th aqueous acjd

ent |of Ehi B YaIioR e isyraeiidedot coaparRHacpording to formula T

m@w i9@RY &1 &R’ RP isfylikSedo) oABRBEIR B SEIBoth S FBRAKE gl%qp onsisting of
%gpoungﬁgs defln d ab Ve, for use as medicanment. 2 w7 <2

5t FrdlRprognd medn PR & optinalhabatitied pherpilcand: % R% R, X" and

catpodufaedlgangbong to formula 1, . R4 Xr R RsH (1)

Rz \\\ " O wherein Xt, X2, Rt, R2, R3, R4, R5, R6, and

R are as defined herei nabove, and hydrates, solvates,

In| abtheaemisodinent afithe peederiti iavental tierd Bepreoided 4econipbund according to

th errbo J: of £ inventi on ere.l s V.
AR S SRR R O et S B e iy oo B fihiogens R is
hydroSRb pr f@arpsRﬁ;sdsretuged mrmftﬁwgbﬁp cdbistisg s;é lhedtogeh, fahbwo, fluoro and -

: Iﬁ&%ﬁ%ﬂy%ﬁg ysug) e Phengf% c[,J %?31 %m%:ﬁ{ 1:hér|ef| Hgi%ned%?%mabove

R2, R7, XZ and n are as defined herelnabove In

~another enbodi nent of the present invention there is .
provi ded a conpound according to fornula |I wherein X
is ORS or SR5; R is methyl, ethyl, trifluoromethyl or
hal ogen; R3 is hydrogen or fluoro; R4 is selected
fromthe group consisting of hydrogen, chloro, fluoro
and - nethyl; R5 is optionally substituted phenyl;
and, R2, R, X2 and n are as defined herei nabove. WO
2004/ 085411 PCT/ EP2004/ 002995 -5 In anot her
enbodi nent of the present invention there is provided
a conmpound according to forrmula | wherein X1 is ORS
or SRS; R is nethyl, ethyl, trifluoronethyl or
hal ogen; R3 is hydrogen or fluoro; R4 is-selected
fromthe group consisting of hydrogen, chloro, fluoro
and nethyl; RS is nonosubstituted phenyl; and, R2,

- R7, X2 and n are as defined herei nabove. 5 In another
enbodi ment of the present invention there is provided
a conmpound according to forrmula | wherein X1 is ORS
or SRS, R1L is nethyl, ethyl, trifluoronethyl or
hal ogen; R3 is hydrogen or fluoro; R4 is selected
fromthe group consisting of hydrogen, chloro, fluoro
and
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methyl; RS is 2,5-disubstituted phenyl; and, R2, R7,

X2 and n are as defined herei nabove. 10, In another
woenbipssamnt of the present invention there is lﬂﬂTtEmQﬂéleZ%S

a conmpound according to forwg al wherein X1 is ORS

or SRS; Rl is nethyl, ethyl rlfluoronethyl or

Inhgloﬁ-%? @mb%mezﬁ of éj rl% % mve t1 L2 i Rf}mﬁ Saelcoen(f%tand accordmg o
gr OU cons ? Ch roge or (0]

foama IrTEhﬁhwl X RS oK @, S?i dR%u&JsieﬂWhteé:dfl pihlé]nyllogn@&m]dor ]RZQgen, R? is
@Zﬁo T @iﬂgroo aﬁsﬁse?éta@ %tohp&g r%&[ﬁeéo%ﬁ Cof ﬂy%rdg@n acﬂ%t&cg uvoro and

e present ere i s provi
mgfhyle Rp@ gvaosbetEed phynyloand B)n RUI7E and waesrasidafined hprgingiRge.
or SRS; R is nethyl, ethyl, trifluoronethyl or
halogen R3is h drogen or fluoro; R4 is selected
Ing groifier REberiaend of Ghrs Presanh dnvertian @ets de wrovidador enmopdh pepording to

foRftla IMWkdh XS 0K & RIARS Yo Seithyl teadh], PERYomedIorRRlogen; R? is
7, X2 ef i ned her éi nabove. 20 In anot he

re

RAEETR ?fooﬁafw?%ﬁeg?@m o rRTRHT S8R HIger RS0 SiogR fluoro and
methgloRPB apdiianeaned figniloand RY, )& ohd wher fideintll HegineRSe.

or SRS; R is nethyl, ethyl, trifluoronethyl or

hal ogen; R3 is hydrogen or fluoro; R4 is selected
Infanothet brebglioep ocfamsspxstdnﬂ @v@ﬁtidﬁyﬂiere deprovidedar ogmfolmub e@ording to

ARS A -sdi ubst P

ofils PR R R OSSR Koo Rebih BB e e A0 e R i

hydrrigeul ionBneropR* istwlepﬂeé sﬁ@m thle revenpt doosistingerichsidegpr, ohlode dluoro and

|
G R N R R S
aIkyI C, .6 hal oal kyl, C3 $ cycl oal kyl, Cl -6 al koxy,
In%oéielakﬂﬁyécﬁlﬁélﬁ’of e gre%nkﬁivéﬁjc JInl MYk i ’IS Sfovﬁied a compourlqu according to

aIIc | sul f palko hal oal kyl

I, Gl
formaple Jerteraimihgs OF wyﬁﬁt}n Rols me@wkwtbafﬁl tﬁ@“‘”ﬁﬁ?ﬁéﬁ‘a@y}l‘ab"eﬂ R is
hy@tdee® 0ﬂﬂdoro3§4 GyRNStd B3 o f};&‘@lf Sty dd lbﬁfc%en amm fluoro and

g ok 2 AT PGS R s S B SRR B e

provided a conpound accordlng to formula I wherein X1

i 3 S S (08 P HEISErDERLT P dyEpomnd sccoring to

foffrhio Toyheedit 61 ds om@tahﬂRSpRl &t hyethyl, R8ui, Stmﬁ}lﬁibmgﬁpl' mfhalogen R®is

hygrloggn gr flu ral %715 SE ctgé gir;]n: aé'rc?]%?c%tﬁsm o\ Zr ell%ﬁfi chloro 'SRoro and
medinds Res 2,éfﬁwti$t1mm phefiyls 4n€, R, 85 6fftand nmldeﬁwﬁrhenemafvcsre '
provided a conpound according to formula | wherein X1
is ORS; Rl is nethyl, ethyl, trifluoronethyl or
InWapﬂ;gIg@mqu@n@ﬁ df i m@nmvgg@n/ 08844 provided a compound according to
for%gfz{ ERARAA &G%@@ﬁs of §R* @%ﬂ@% lnydeﬁ gyarégey %G allst, Ca

hydr ogen or

t
hafoglly o St e S Mo ik 2Ty v, Gr¢ Saisolar G YL, Cre
haﬂ»é@coi%s clethpadihe, ﬁhlegéﬂoiﬁﬁmol akﬁ&ﬁinhe&a&mmon&ﬁﬁm%l nitro and

sent invention the rovi ded conpound
CYﬁ{?eBT H%ﬁ og%l or flnoro; and, R‘h 5% R7 X2 a%d 1 are as deﬁneci I?Jgemabove

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
optionally suiastituted phenyl; 1 is O 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, ethy], triffuoromethyl or halogen; R* and R* are
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Ty S 5P

5 formula | wherein X1 is ORS; Rl is nethyl, ethyl,
trifluoronethyl or hal ogen; R and R4 are

WORRMABEHYent | y hydrogen, fluoro, chloro, met hfCTgR2004/002995

ethyl; R3 is. hydrogen or fluorg; R5 is
nonosubstituted phenyl and the substituent is selected

mﬁié%ﬂ‘dénﬁ? @Eﬁ%&h CRI, SthtdRg, eltth LPI8R:. L Rﬂg%a gﬂlﬂo@ fluoro; R® is

al’ oal kyl | CI-6 oxy, 0 an
metl"% IRy 1s A2 spd R Ftrd nrrlhareela avedef i ned

her ei nabove. 10 In another enbodlnent of the present

R LSS 5, RO G208 OIBOUN, ST BB L0 et

formislh | Fuelieaste (Vi OB, tt‘atsorg%alﬁyt azytanﬁfltﬁéon@%@d or halogen; R® and R“ are
uoro, cnlio

md%%g e% @%%%ggy t{ogogﬁ; B)rro,f PF ?ﬂo ot ﬁgty{ gR 2135h§'gi¥ogen or fluoro; R’ is
mdn@uﬂt)?&tuttﬁtduﬂtfedylpﬂné rivd submﬂia:tt(is bddecdd Mlﬁl i grati;d cofidisifice of halogen,

| nt of 4 7 <2
oo o A0 O F ROLIBIT et T AP h00 anf Ca M Rtmmcro. e 0 X
angdatase o degnedderefrabomgl a | wherein X1 is ORS; Rl is
nmet hyl, ethyl, trifluoronmethyl or hal ogen; R2 and R4
are |ndependentl hydrogen, fluoro, chloro, nethyl or
Ineqqq%;l]er erRBodimgerd yod gy prgsant IfvenifomotheRSis psovitied -a compound according to
fofth otk IS{Hetdtt &d i bﬁﬂyﬁl i@rlgetﬁﬁee ﬂbﬁ'ﬁﬁtfoto%ﬁ%d 8f ﬁalo%en Rf and R* are

i ndependently sel eécted. fromt group c nS|st|tﬁ s
ingepeRdn by BYrirogspafitpro.caleo.aikiy, orcythd: Raisduritegen oclvgo; R is 2,5-
dlﬁibl;‘»ﬁt&&d pieny®n & 0 bt BidR"and xChebs Rt RALLSNovand, R4,

and n are as defined herei nabove. In another
enbodlnent of the present invention there is provided

Iuaamﬂlﬂp aﬂﬁtﬁﬁh 1A8E f dhd’lﬁ:efe@t flrft@ﬁtiﬂﬂﬂ fRere 1W@Riv§ieﬂ'laxéoxﬂ1p%m@§ooordmg to
e ri or or (0]
folzinie Rt b & DY o sl RYTe e ety BAloden] B2 gnd R are
mtﬁ@bﬂl@ehﬂyohy@dtggw fﬁudiﬁil dhbrbtyldétgﬂecﬁ' iyl RURngdroBm ?(gﬂﬁor& R’ is 2,5-
. 1.ty e . Nn1s.0,to o o.an an ar e ..
oSS! LA els AR tes ot Baceludehe g e B ind Broff Gomsistng of
hajyieers @pdno)] (amaityt &h.s hitesleylj €, allowy,dad ayltdopeUid haloalkoxy; and, R,
R72GE d]qtrﬁlga ol ancH ) O‘je wherein X1 is ORS; Rl is
het%£ % F tTi

uoronethyl or hal ogen; R2 and R’
are 30 |ndependently hydr ogen, fluoro, chloro, nethyl

In%oﬁ&héﬁ!lbodﬁe t%ﬁlaié rgsgﬁp ntfolnutggrg is Brwidid % é)mpound according to

di substitute e substituents

fotﬂtﬂ%ﬁé‘thé@ﬁt Ky iR &R de Eterﬂorln athid, giftyorometinrs plshalrgjnol’f and R are
jéﬂ&ﬁﬂ' 1‘3@’%@9 ﬂrfel‘o Qhﬁ:%‘%eth Jor ﬂg@llgafs lﬁﬂimggl! orﬁﬂuoro, R’ is 3,5

I

hi 0.and | Koxy
ﬁmﬁ%hﬁﬁﬂynﬁﬁnﬁp3%“@@?@%%31ﬁ@ﬁéﬁﬁ%%%@%mD@EW?n another

enbodlnent of the present invention there is provided

Illa aCCO{ﬂV % fornuﬂg Wwherein X1 is OR
ﬁTO Weﬂ |P estf’tlﬁ mvEsios ?rﬁyt P’o’r’ldﬁ%lao@é%"’m}ﬁz according to
forandh Rzﬂvh&léﬁl b:4 rmotetpserlden &ﬂeﬂlﬁﬂy&ﬁﬁgﬁmuofohl@&fypor B RAEOR> and R* are

th hy en qr_ flsuoro;, R5 is_2,4-
indfBt s s aFle e o Sre e s Bt S i S R 5 35-
disalstdedd phexdyl hed e nﬂhﬂmmts WO 12004l BB5AtLkcted from the group consisting of
hatbiel, ERAGAA ORGORD, natdhiiyl, €y alkoy, C, ¢ alkeylthio and Cy. 5haloa1koxy, and, R*,

R7 X? 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®; R is methyl, ethyl, triffuoromethyl or halogen; R? and R* are
independently hydrogen, fluoro, chioro, methyl or ethyl; R® is hydrogen or fluoro; R’ is 2,4-
disubstituted phenyl; n is 0 to 2; and R7 and X? are as defined hereinabove.
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I n anot her enbodi nent of the present invention there
is provided a conpound according to fornula I wherein
WO XW04i08540RS; Rl is nmethyl, ethyl, trifl uoronet RGEESR004/002995

hal ogen; . R2 and R4 are independently hydrogen,
fluoro, chloro, nmethyl or ethyl; R3 is hydrogen or
fluoro; R5 is 2,4 5 disubstituted phenyl and the
substituents are independent|ly sélected fromthe group

In eppibsrserphnginesiot of fteopjetent Eyeniion tere & eioKied acpmpound according to

forfflz0R IV}ﬁXIlem 5@ 1360ﬁ$ @Xﬁ( ’me@ly'l 661:@1 k&’lhﬁ&bﬁetﬁﬂdor%k%en R? and R are

o hal oal koxy; n_are

defi n(;f?
eﬁnérrférberﬂéoge%nﬁmtqh&w én%faférorreﬁﬂl & it %@ drpp@sREuoro; R’ s 2,4-
disub¥ientd SHRnd1NeY BolsBb kRN g@dn@ EHABR ié@]éct@@ﬁﬁihdhd’@oﬁ;ﬂconsmﬁm of

gy FUBPcheehy o PRAHBGe: ?ﬁexvaﬁés sy it Cue By, and

1] Xfdegendentdesindadrengdsye. f | uoro, chloro, nmethyl or

ethyl; R3 is hydrogen or fluoro; R5 is 2, 6-

di substituted phenyl; nis 0 to 2; and R7 and X2 are
In asotblef éntedinivet ef tabevent lovemnotthes isepiowidedre omppundhascording to
: S n ERE S ; i 2 ¢
forgn(rilgaofgxthslle Ve ss Rf’ol{rl nllgl S 1 Vé:%kg\f &%Qg@m&gﬁp&“ﬂ%fen, R® and R" are

depnldyhtly Etdmgex,z, ﬂhrqrcﬁ | s rretiy or ofhyh &) Gy drdroge emrfiory R is 2,6-
3 met hyl or.

T

di substituted phenyl and the substituents are

'aﬂ&ﬁ&em%t of |t1%c 1%@}:1{ fngéﬁtﬂ)ﬂ %195 @s‘»‘?ro@ﬁ@r? 'aSJokﬂfsgurﬂf according to

hal o hal oal ky

fora:rui@oﬂyvhe@n% i @5; i er et fﬁlélrlferarnﬁf&%ﬂr %ﬁ%faﬁensréﬁ and R* are

md%ﬁendé%r;aﬁ%&geﬁlrm&& Aefd, rre&@n%r SR Fovie hy@l@gémoﬁﬁ%@&l is 2,6~
0d nt of t he esent ent. rovi

dlsa Bized Bregriviitents arear fde %{}vﬁ’?g r? #09&1 ?%‘O‘éﬁa@mﬁng of

. halogenSRSino K3, AN R4 Bilsalkyldeperdey O, yalkyithiogers,  ahbakosy; and, RY,

uor.o or i s optionally substituted
x%zrain&rnﬁ\}ﬁi as dgs?ﬁi%ryhﬁfem%ﬁ?/ pyrazinyl and pyrrolyl; and,
X2, R, R2, R3, R7 and n are as defined here|nabove
arﬁotﬂeé- emri)%tdgfeglt eg%megﬁrggeﬁp pyen 0121: glée%g Sss ﬁr%(ntde&“ée&ﬁﬁgﬁhd zirccordmg to
formubrbwherﬁm :a’rua 0394 camﬁgmmdrm dre uciapduéwﬂarttwdwg@m chletcs Biuoro or

S i ) g gty m .
darﬁdewdaﬁeedd@reméﬁi’@ned her ei nabove. 30 In -

another enbodi nent of the present invention there is

prOV|ded a conpound according to formula | wherein X1 |
In protigRrgrgodigrat oRfheaprgserd mérrléna e S PRI AHPARRacording 1o

foﬂéﬂ}ﬁ,v\f‘d 'ﬁﬁ&eﬁl@l}’mgr% eal@i‘i dahead éaﬁ:}[oﬁ‘ Aon@NWhich they are attached form a
i hydr opyran,-_di hydr of uran or 2 Fdangs
SRR IBRPYRE, §6 BB o0 P 0y B et o o] iyt m o 25
defaisb Sbdetdb®d. phenyl ; and, X2, R7 and n are as defined

her ei nabove. 35 In another enbodi nent of the present

invention there is provided a nethod for treating an .
In Exdddher embodiment of the present invention there is provided a compound according to

formula ¥ wherein X" is OR® or SR’; R! and R? along with the carbon atoms to which they are ‘
attached form a phenyl, dihydropyran, dihydrofuran or furan ring; R? is hydrogen, R* is hydrogen
or fluoro; R® is optionally substituted phenyl; and, X%, R” and n are as defined hereinabove.

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

a host in need thereof a therapeutically effective amount of 2 compound of formula L .
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infection, or preventing an HV infection, or treating
Al DS or ARC, conprising admnistering to a host, in

WO ppaisidher eof a therapeutically effective anpBAU/EBR004/002995

conmpound of forrmula I . WD 2004/ 085411
PCT/ EP2004/ 002995 -8- R4 X1 NR R3 -g (1) It2
wherein, X, X2,.Rl, R2, ,R3, R4, R5, R6, Re and n are

as defined herei nabove, Band hydrates, sol vates,
itioga safts thereof. 5 1n.

clathrates and aci d<s
presenteigveption there is

anot her enbodi nent of
provi ded a net hod féﬁ % h@@ 'OV “rnfection, or

f ectii,on, ozigreating ?8I DS or ARC
conprising administerindfto a host in need thereof a

preventing an H Vi

thehapeutd gal y of Lectd ve ﬂgﬂﬁ f
vt of‘a%ul al’” ’eir{éjl@;’: ES(IQ |¥{s’ %:{ ; %Qrapei %sa%eﬁ Eyl%%%?ﬁ{yf ané ydrates,
sofyafesy lpdiratve e eidpdditiah erdfstherR® and. R4 are

i ndependent|y hydrogen, fluoro, chloro, nethyl or

ethyl; R3.is hydrogen or fluoro; RS is optronallg )
Incppstn e neptidifA presspidnvention Siere iprovifierl amefhed fsireating an HIV
in€tefidr) 8brbRh et NI et o2 BPEDBRg KITPEH ARO! cotbritiB€administering to

resent .S provided a netho

L nventjon there d for .
RS PR STOHA e Tl £ Ve R0NIE Gler Ry o fipagaula T wherein: X'

iSIORFER i BBthyD Bthill @EbivgheANyDS 1@105 RG? afDRPirb §idBgEn8Stly hydrogen,

adm pistering to a host in need thereof a : .
o et Bl R A e R & el ebsttefphony and
X}, 8f md mpark avdedinel IepeidboveX2, R, R2, R3, R4, R5, R6, R7

and n are as defined herei nabove, and hydrates,

solvates, clathrates and acid addition salts thereof,

. Ingnefhertembedistenio trequerpgumente thet egrovidah 4 hahodyfooum@ting an HIV -

infeli S B8, a!a'.'}ﬁv%ﬁkﬁ&gs AR PR S0 ARMG 'o%gﬁéiggoo-
revers tran§%r|ptase I A DI T OF on- nucl eesi
adpénjgering te p aas riesd dseeof mHicrpewicslly ey« amviati af ercempoehd of
foMhdiaf fusion inhibitors. 20 In another enbodi nent of
the present Qn%pngkgn Jhgre I's provided a nethod for
VAEERET 0 - &n B R/ RLAY et Rompd torre py defisrr hasgnghnvaspnd hydrates,
solvefe GlakiRdtes R abifl @A iiNTsahl BSrcf, aftieicaCQFR ARG A G8scted from the
to a host.in need thereof a

adm ni.sterin ) . X o
TV RSPRPBGE PEE%{ profsesdeiibias aiparridessverse dspponirep ighibitors, non-
nutiessidd raveksewWheictpse Mibitafd, CERS inkBitorRand Vbl ffon ikMbitokR/

and n are as defined herei nabove, and 25 hydrates,

sol vates, clathrates and acid addition salts thereof,

In andhea bmbatigtntofthe poRR0 i@ns®l tRat BGrovidddraansthdiefop@tifg an HIV

. i sting.of zidovudine, |.an.vudi i danosi.ne
AR & rienftle o FSHERRR: ol BB o ARCRORBGR shrune
adwimgsgéring iz 2 howk ini reap thercnthededwivillydifeetivarathioont of heogpaup of

fol%ﬁ?f éﬁe@r&!ﬁ% §9f X %\acﬁﬂ ﬁﬁ,Y{M RS f{é Elagl-fadvﬂ 'Ere asp gcl,f{nieg] ﬁé{%i{labove, and
—indinavir, "ahpremnaviT and [ opi naviT. ' ,
hydrates, solvates, 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

refrovirus reverse transcriptase comprising administering a compound of formula I wherein, X',
X RURE R R RY RS R and 1 are as defined hereinabove, and hydrates, solvates, clathrates
and acid addition salts thereof.



30 I n anot her enbodi nent of the present invention
there is provided a method for inhibiting a

WORMEHI us reverse transcriptase conprising PCI/EP2004/002995

adm ni stering a conmpound of faynula | wherein, Xi,
X, R. R, R3, R4, R5, R6, R7 and n are as deflned

Inr!ﬁbﬁlbm\dﬁnen%ﬁhéﬁggeﬁlt 1@@&1&&9&1&@%@% vft@ééig ﬁét@&mr mﬂiﬂgmg a

acid addition salts thereof
TORE RO et uEse haying # leasionn aprtation wéth mspect X wildigpe virus

cqm;ﬁﬁﬁﬂgtadmﬁﬂ@@hb @btna hd¥eh@edShBERV ﬁt@ﬁ e%ﬁ@ltytét?féctfve %mount ofa

in r.ovj.rys _reverse,transcriptase havin

coptopid o4 O LAEeE . e By B o p Bt (b 170 1 s QA PHS

5 hereinyiobsiand hadaienissiveted, BlghtespenlOftd 4dnitne edistihedogof , a
.therapeutically effective amount of a conpound of

formula | wherein, X, X2, R, R, R3, R4, R5, R6, RY
Ingndther @I@d'&@nﬁﬁfﬂhﬁf}&&eﬁt ﬁn&nﬁéﬂtﬁﬁ@ Mcn&tﬁd a rb]&}tﬁlfd&te&ﬁng an HIV

mfé%{éﬁr/rg'glfeﬁre}r&l 1%{!};( br r%er% Ag{% g%ﬁ:{em the host is mfected
Withg etrain o EVhelrieh ¢Xétltpfﬁ mﬁu@éduaeptﬁaﬂhm dfavirand, ngfnamnb-bz\ﬂelavudme

10 cohﬁ:ﬁ*i@ﬁg 'a&:ﬁlms% \I\% Eoea.vlﬁ)%ﬁﬁgedh %_cuf\{ tﬂleQJ gﬁc?@]eﬁe%ﬁl(%{u%%{ H

ISI

cog%ppaﬂpfépmﬂm Wiereit 363K Bl RS, R eBUBAR’ sRIvwdptardisldefigedt o
he@dimibove? BRd, hV@MES, @cmraﬁgs Qhendek QIYd 4! Qihda&n%g s%@ TRLdg Ng

administering to a host in need ereo
therapeutically effective amount of a conpound of

Infa@ditﬂéﬂ e@lbbdﬂiﬁﬁtr o ﬁﬁ,pré@nt intntiddl therg\)% aprd%?ded R%ha&ceuﬁéal cB¥hposition
er ej nabove; and, dr at es
5 oofdfi e e gru R et

antity of aR9mPPYgPt écmu&a LivfhsFeisp fherein, X',
X, R RAGRNRS, REH5OH amlt arfs deh: kLS ARSve] AIERIHz08 sHREEE clathrates

ded | 5
ol R BB A8 8IS S g

uns@rs’pﬁutm ehedyl, firoadmikiare wititue feaitbne phaeheiettically acceptdhle Brsier or

il o ifoicipol Bl i 5n o B S0 R0 e fiipan fo rosgng diseases
20 moggsited @dmanmn@mdbﬁcmdy@mmﬁahmmﬂw he proviso that if
. ‘X2 is ortho-phenyl ene, R5 can not unsubstituted
phenyl in adm xture with at |east one
In peahorambedimentiof he arsep inybition ey is eroviled a gideere fier preparing a
he@#Hcf416 beMtmUP LRy IR ¥ 5 URan SBHI oAd g’s ﬁ%g}aﬁ&a{?‘ %)Jb'sn@tlm%d aryl,

ose regl nmen EOF treatlpg |ls§ases

or ﬂ‘?}ﬁ‘é YR odeFiC PepNRy iand & -RnidR targ-povdefingd mﬂbe‘fe
enbodi nent of the present_dnvention there is provided
a process for prepari aR heterocycl e of fornmula I,
wherein X1 is ORS or A0CHZRE RS is an optionally
substituted aryl, or hg rm+my, X2 is 0, S,
or NR7 and R -R4 andrR7 "a gs def{ i ned herei nabove, R4
Xr RlL R3 Xz~-N-H R2 p 25%2m wni chgpr ocess conpri ses
the steps of. Q (a) coupling an aryl conpound of
formula I'la wherein ®

25
which process comprises the steps of: (f}(@) coupling an aryl compound of formula X¥a wherein

X is hydrogen, alkoxycarbonyl or CN, with (4} an arylboronic acid or an aryl halide, or (B) an

aralky] halide to produce an ether of formula ¥Ib; and, if X* is hydrogen;

{b) (4) brominating the methyl group with N-bromosuccinimide and (B) displacing the bromide _
30 (X4 = Br) with sodium cyanide to produce the corresponding nitrile (X* = CN), and, optionally,

(C) hydrolyzing the pitrile to an alkoxycarbonyl (X* = CO,alkyl) or an O-alkyl imidate

hydrochloride (X* = CENEL,)OR. CD); '
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X4 is hydrogen, al koxycarbonyl or CN, with (4) an
aryl boronic acid or an aryl halide, or (B) an aralkyl

WOR4{08¥1t 0 produce an ether of formula Hb; anBHCEEP2004/002995

is hydrogen; (b) (A broninatgpg the met hyl -group with
N- br onosucci ni m de and (B) displacing the bromde 30
()4 = Br) with sodi ymcyani de to produce,theg
corresponding nitrifle X4 = CN), and optichally, (C
hydroel yzing t NI L& to an al kaxocar-hony (X4 =

CQ2al I cyl) or an kyl +H-date hydrd pbri de (X4=

C(=NH2' ) OR O ),;1.)AQ 28044 085411 PCTLERPXC 092995 -10
RA X4 RA X4 PO Reb, RE | RSl R 3 fra) i
treating a conpoun® of fornula Ilb (X4 &

al koxycar bonyl) s entially with hydra2|ne hydr at e
to formthe acyl ﬁggrazide (11b; X4 = EHNH2)  and,

) RSl SRR OB ol
hyduain e faringhé seyliivdtezidn (Bb:aX |y CONEDE ) hamsk &) (IRFHOE) ortagphosgene
qﬁﬁzglgz&%‘ilt% ﬁ%ﬂb@e&ﬁl‘_’l %9 H?fo(‘nllﬁl I Wﬁéi’em }f is O; o, (b) seqﬁentxally with an

-W t base pro uce

isa%n%ﬁ@ N to H\IP@“PE a éﬁacyﬂe}@;wms@ih ﬁg &(T@}WCET@)NHR"
anil Qﬂﬁtﬁ"%s% tga?roﬁ%@ theTrifons EAvROtRB! bry (ﬁ) %}:at‘iﬂgtatﬂutﬁﬁ o raflia Tp (X
cohol oduce_the O al kyl i m date drog%éor|de
- O samiongy By R o 2Ok PR H RGeS RErp e O -
C(%NH?DM@( G19) MR 6. A BarbiAh WNEL BRI (=S)OMe 5 o(iﬁ?:emwherem

10 X4 is a nethoxythiadi azoline according to fornula
.M and (c) with aqueous ackf‘ o hydrol yze said

r net hoxyt hi adi azol i ne and e a conpound of
formula | wherein X2 is S oth@PJenbodlnent of

the present invention there | provi ded a process as
descri bed above for preparin %Pconpound of formula I

x* \M]g ﬁ?t?gzﬁ?é{ua&%o ccor%.n% ?1 t%&tuplg @ﬂ) | %d?é Q,§ Ehl é&leéﬁg a8 % hydrolyze

er oar
Sald mpﬁior&w@laémz@w mtﬁqmdwc@ a geipbuadh of bnpﬂeli wherbia X rs $.he
presence of a Cu(Jl) salt. In another enbodi nent of
the present invention there is provided a process as
In gnodheer polefimens vethe prsrenbinggrdion g eis puivisod naroedss podeeitgd pbove
for\‘ﬁi‘ﬁfaﬁh%:a S mpotnd ¥ Fornfi: 1 @héi‘@ﬂ O RabRY RSH4 %Eéﬂﬁlﬁ &ﬂasﬁtﬁﬁéh aryl or

eteroaryl and the ether is prepared cou&j
E:

hetgpoagy g1d theptherds prpRared bpn?@%mg B & herqoireacist asd é@é%u%

preGHok bf $6h(T) sdid anot her enbodi ment of the present
invention there is provided a process as descri bed

above for preparing a conpound of fornmula I wherein
In Aibtlies eftbdddint of tORGescRSnivéntion tHefl ik prdvaldey a process as described above

for preparing a compound of formula ¥ wherein X' is OR’, R? is optionally substituted éryl or

heteroaryl and the ether is prepared by coupling an aryl halide and a phenol TIa in the pressnce of
a Cu(J) salt.

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® orOR?, R® is an optionally

" substituted aryl or heteroaryl moiety and the ether is prepared by coupling an aryl halide or

heteroary! halide further substituted by electron withdrawing groups, or an optidnally substituted

aralkyl halide and a phenol Ha, in the presence of 2 base.

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

for preparing a compound of formula I wherein X is -OCH:R®, R’ is optionally substituted aryl
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25 -substituted aryl or heteroaryl noiety and the
ether is prepared by coupling an aryl halide or

wonedaRddiyl halide further substituted by el e®CTEP2004/002995
- wi thdrawi ng groups, or an optignally substituted

aral kyl halide and a phenol Bdl-in the presence of a

b [.n_ano r _epbodi of t sent inyenti

o B gprgt Barfa%ﬂfgwuaéﬂﬁ@aé S e QT AR B sre g gpd by &
dpilgpasdiaghayeanpotid of tkoymhibphihewherein Xl is

-OCH2R5, RS is optionally substituted aryl WO

2004/ 085411 PCT/ EP2004/ 002995 -11 and the ether is
Hi ﬂmﬁedembodommpbf tﬁ@pmnﬁin@@:lﬁoﬂl thRfsGE- R0 dedalpdoters sadestribed above

f&rg) de%tﬁﬁ[%myqﬁ o%g C brﬁ%/ un% 8fS fo uﬁ!%lﬁgj( ea%g% %519]93&’1!1 8 & rmula ib
vértsod¥ e AR olf-ﬂﬁfé{ Br, &3 Emptwlmﬁﬁ Retistmtedhed or heterprplyiKtied a

Q§ﬂggﬁg ,pbed above 5 for preparing an
OXé%IaZO ) %pound of formula I by treating a
conmpound of forrmula Ii ib wherein XI is ORS or

I SdetiRRembddRndn® o@tﬁé ﬁr@é’éﬁ{ ilnifen%HJ?ﬁi%fe 1&%1@@1&@& ¥ ﬁro@erss as described above
heteroaryl, C(=O N osgene.

T PEPRERE aétr?a-afaﬁ?@ﬁ? cwp%%O%fP@%téﬁFbY E%aélﬁs Paﬁnf%léii gf fognula Ik
whERM XIGdOR’ B -OCEEE’, &3 isdRE& 1D echs8RAMGry] dPhdt@baryl, X* is

G RB N  amR OBy i o 1o vnereln 1 1) CRS

or -OCH2R5 R5 is optionally substituted aryl or

het =Q) NHNH2 th | .
oo AR of e PEREOH e POV P LPIgFeEs  esorived dbove
Tormpvepatitgontritdobme cbmpqmnd) of tedulal py tesmg aasmpasd of Beglula Hb
OB 1O 8 CREERTR IRl SRR AR A S B e
sequertialnwith me‘élytﬁssfmt& @@H&F{chﬁ&t& andoptihannbid oglium bydroxide.
substituted aryl, X is C(=O NHNH2 sequentially with

met hyl isocyanate or ethyl isocyanate and methanolic
Isangthansorpdineset efthe praseahiavdnden dptsseprerided apropdseagsieacsidpd above

fd)r'i)}’e%&‘iﬂg%f{h}aﬁﬁio@oﬂe%ozﬂf&iﬁh ded-3uRTRS %%ﬁn%% c@&@&(ﬂdtb? ﬁannula b

above or ng a thi adi azol one co

prepar ngoun
wheeiT ds PRby -OFERR | Ryisaptionps sratiofedrol.al] ia L) ¢ r sequentially

'Mﬁg&hﬁh&é&bbﬁm%mm@g&w} ubSusQRii onal I'y

substituted aryl 17 sequentially wth
hydr azi necar bot hi oi ¢ acid O- nethyl ester and aqueous

jf)Iﬁ‘ase Fheorphastty a8 use@hered YefeRith bhy ordfiord SEGAIIBE Pr example, a

re one or nore of that ntit foragﬁgqggf ) e
CTEPLB W& PR PR CHMBHBILT ¥ op ﬁiﬁ’&ﬁ?ﬁ t the terms
(dr€as?, “ofteor GRMTLHIC at 1865t Stk Ran bd@ed BitdiEiangeably bereid. an”) ,

"one or nore", and "at |east one" can be used

I nterchangeably herein. The phrase "as defined

Thepleasa daalefitedrhefeiiaboited rdftre tof the Stst dkdnitivntpioideg Arothe Gedmary of the
hknt}ﬁe Summary of the Invention. 30 The term"Cl_6

aF&y " as used herein denotes an unbranched or
" branched chain, saturated, nonoval ent hydrocarbon

Tﬁft%}n]‘? Y, 59&8% s DhddGrerbir! BnbreS A BRRnB QAT brabdRARLES s@hrated,
monovalent ydrocarbon residue containing 1 to 6 carbon atoms. Examples of alkyl groups
include, but are not limited to, lower alkyl groups include meﬂlyl, ethyl, propyl, i-propyl, r-butyl,
i-butyl, #-butyl or pentyl, isopentyl, nsopentyl, ﬂexyl.

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-flucromethyl, -chioromethyl, 1-bromomethyl, 1-iodomethyl, triflucromethyl,
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i nclude, but are not limted to, | ower al kyl groups

i ncl ude nethyl, ethyl, propyl, i-propyl, n-butyl,
WO203(p85411 t - butyl or pentyl |sopentyl neopeRCEIEP2004/002995
. hexyl. 35 The term"” haloalkyl _as used herei n denot es

an unbranched or branched chaln al kyl group as
ricHRfdnnad, %ki&ﬁﬁox‘ﬂgtﬁifle‘crﬂod%me%yl 3. f&lﬁro%?lel femfoe@@ﬂ 18t B thy], 1-

are supstituted hal ogén
todgethyly fotenrat i 2—0140reﬁhﬁr BireRghyL %mslp%;hafln?e%ﬁviﬂoroethﬂ 3-
brodrobREAmR b My triffiblobtor omet hyl , WO 2004/ 085411
PCT/ EP2004/ 002995 -12 trlchloronethyl
tribrononethyl, triiodonethyl, 1- quoroethyI,

" ThdtetthFGtioaldily las nckd BEeRRAMIN 2 sa&ratéd&dﬂ:@tﬁ]&b ring containing 3 to 8

R ST VT SR —
2,2,2-trifluoroethyl. 5 The term "cycl oal kyl" as used
Th@@ﬁ@ hagﬂd mgﬁeraﬂmﬂgﬂl&gcy&w %aifégq;c_yoagn& aﬁpaaompﬁgmg

carbon atons, 1.e cyc obut'y
Carh‘iﬁcﬁﬂé BEdvegan, atonyse Fienlssl of S@gab eéﬁ’é Broyps lé@lwéey Emt@&ltoy lﬂmfed to,

pheHr‘IGto'iﬁ r1ﬁﬁen?l’ ¥id'1-38 zlﬁﬁﬁﬁhﬂi'% Qa1 asf%ﬁ@ﬁﬁed%ﬂﬁﬁy&iclnﬂbﬁ{es such as

pol ycycl i c- aronatlc group conprising . carbon an
5 Gﬁﬁpfaéxg fronsnbhy: (@%) & b%mswbggqu%dg %bs@]u’@g 6%’[11 olle OT more
suitiabi6 lsﬁt@ﬁtuelﬁélﬁfhﬁﬁ Subi@nedtd ﬁbmwbmqn{yll @, phﬁqu ¢Qleydlealkyl, Cyg

alkflé"g’? Q%;lgiltﬁgn, frivi ég]f}’l%iﬁlg'g &Rﬁ glgylsulgnyl\,l\& s bal oalk%e n,ZC? 5 fass lthio,
hah‘.fgeﬁ afoifl, bk Taatys GangRRtdy kmindityBeyl, Aitasiarizag], bebamoyl, N-

bst ubst ted,with one or nore
cm‘%% £E§E%§¥€?ﬁ% y%ﬂ%@ﬁngd%@?|tuents i ncl ude Cl14
al kyl, Cl1.6 hal oal kyl, C3_s cycloal kyl, Cl1.6 al koxy,

Ao 0 S SIS o 6, B s Lo

aromhﬂ(q/numnomr151dg M kaybcamtw,, hﬂhﬂ}gﬁp@ aoyls, andep$ or more heteroatoms
preﬁl‘:iﬁgxy fﬁﬁ?&%ﬁtﬁ %%ch}ﬁéﬂﬁﬁt}y gugtg]ttgd 1%141 ‘r‘l}ﬂo @r.{, Eﬁs{r@iﬂ and sulfur As well

cyan. eroary

lmog«mdg Fiwsecﬁiﬂlleﬁ@t de @ré,rl@fmarsd rigs m@@sm@a@m JreErapiEr than thelr all- -

' carbBRANBEM& ! Hafis. T‘Bﬁs R Y CMpdsEs of MM iSh, E'thQroﬁﬁi‘Eﬂ'ohﬁ'héég oAB have
car bon atons, hydrogen atons, and qne or

nore
somedegies ol a@rﬁzgano cé;?répt@rr gbﬁ?atwp e}ga@ap@s REREPIHY bFRUPS ncluds, but are not
hmite!EQéSPﬁEidﬁ?I b&i‘nﬁ@i!nﬂ’cg BYIORrAbyt, EI%EI% Ip NG Pyragid, imidazolyl,

to.those s n the art
(1 %ﬁgl éP‘LQ A% qﬁ?%@éfé PR B SHisPYh gzl
thiatzéiel, ﬂue@f{l iso£0 RO AndoDA uiolid) 408 OX%M,A fdrodriiezroup can be

B GRRR abbi TBPEE B0 P T B ARGy ol oy oxo

cyajub Iallcyl, ribioy haleadhﬂsmi dikyltiio, helb,d‘rabnalkyl niroosipexycarbényt] @mino,

pyr P qa Ll?ﬁamm arrnm_%o%%{(r ﬁlg%lmoflal arl%lsﬂlﬁ%%/ﬁ LQO%{SZ\//CJI]‘]}{AHI’BJ:{ ioarbamoyl N-
aﬂQIIWMI P d1a@lgy,1®;®;x90y1 awydi “@Eﬁszqutsp imlmeted| A nitrogen atom in the

Y, gtrazolyl, furyl, thienyl,
hﬁ&wigﬁﬁl J ,B%%hy% Q¥$ F%gthlenyl |soxazolyl,
i ndol yl , qU|noI|nyI and oxazolyl. A heteroaryl group

TheQéHh t?l@terdéf’(ﬁ%lb ﬁie!aﬂs%@ﬁoﬂvaﬁ%ﬁf&?é&tﬁgﬂya&@al Od4Bsi®ing PP bfe or
suj tabl e substituents sel ected from hydroxy, oxo,

mmorg GiaER prefarily pue ta TR yss, pliusa faciahy atoms PEsh gorp Rl one or

mord &in8 btkAhtorB (dhoSen FRInKIXY &5 (@%9){ bnd WAR 6an op@ib %Bkmmuted
dlarkylan1n§, an1noacyi Isulfogyﬁmn%g sulfin

Wl%@gg&%{:& B rgqﬂaly fugty gﬁﬁeyqu sq@ents select oxy 0x0, 3’ 7atio, alkyl,
alkoxy, haloalkoxy, alkylthio, halo, haloalkyl, nitro, alkoxycarbonyl, amino, alkylamino,

dialkylamino, aminoacyl, alkylsulfonyl, arylsulfinyl, atkoxycarbonyl, carbamoyl, N-
alkylcarbamoyl, N,N-dialkylcarbamoyl, acyl unless otherwise indicated. Exaﬁlples of
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al kyl car banoyl , NN-di al kyl car banmoyl, aryl unl ess
ot herw se |nd|cated A nitrogen atomin the 30

W%@Pﬂ?%ﬁ}lyl ring can optionall'y be an N-oxide. POHEP20R4/G0R995

“heterocyclyl" neans the nonowal ent saturated cyclic
radi cal, consisting of one or nore rings, preferably

hORRCYDic bl Txii e, B ol Bk ﬁ@%%% e oiga{ﬁgfdﬁﬁ(rc#é ng

i nco ratlng Qne ' or nore ring
“FF%W& BEYIgedfly 8., and which can optionally be
substltuted 35 with one or nore, preferably one to

h H%Ebstltugnts | ected from hydroxy, oxo, cya
tht E’W e g?f?l&&l.fﬂs anPialiivt BHOBR. “Yharos, alkyl i I s defined
abtazle@aihley knethﬁxjr, rpﬂlo*-:ﬂh')(}&dps@@ fbﬁﬁ%&(ﬁyloﬁmbﬁtﬁryloﬁﬂ :zwil;?%zrkfoumom
fonyl, arylsulfinyl,
parftilo X can}%ﬁﬁ@% 6%‘%%3 SO&’PEF?I car bamoyl |

NN-diaIkyIcarbanDyI acyl unless otherw se i ndi cat ed.

8 4 5411 PCT/ ER2004/ 002995 13 .
Tﬁét%é"? g5 18ls YO0 AT LCTL LU 902998 o 455 v
alaye sinples medthia hykdlno,pwrapwmno i-prepytétvy aLrbmylthmpﬁmﬁglthma Rblutylthio,
p&ﬁﬁﬂﬁdﬁgumﬂJgﬁﬁg 14 al koxy group” as used herein

neans an - group, wherein alkyl is as defined
5 above such as nethoxy, ethoxy, n-propyloa_y,

The RF0 PAlRXBYy giBIle U&sﬁgéa)ﬁéreu'} mbE %ﬂ%oarﬂgh #‘{]oﬁla AW¥erein haloalkyl is

Rexyl ox hept yl oxy 1 n
ﬁp @gﬁé émerﬁ‘éﬁ?}éﬁwg OR%?PW@JPQ instpge, basarg seldinkitaddp.i2,2,2-
tri¥RBFSthaLy, dﬁu@x‘oﬂé{hoﬂ'ﬁm 1, Y‘@@r?,%eﬁafﬁﬂoi‘cyﬂso- tp@y?y defi ned

above such as neth “et’hthi o, n-propyl thio,
i -propylthio, n-butylthio, i-butylthio, t-butylthio,

THdtepe I‘l’taidalkth@ gﬂoﬁp‘“ ﬁ@béﬂ@mﬁdﬁﬁhéaﬂb SO afoalkh Eroﬁlﬁ, Fferein haloalkyl is
oal kox erein
o RS %ﬁ% aaf’ﬁamﬁ%@? ATOHRS la%hg%{lbur &re nofdlirpfad;toyeef-2-

tﬁb@wahmﬁxhhbles of hal oal koxy groups include, but are
not limted to, 2,2,2- trifluoroethoxy,

dlflupronethoxy and
The trmy "anylexy-eronx a5 Perd hereingeraps o] gpep Wherenaryhis as defined

aboh@ |Aﬁl'€drﬂﬂb1@| o QHBe vARbHIEH HEHRHRIRANSoRIr more suitable
§@§5 ogm%g%br rgmﬁ wherein hal oal kyl is as defined
suf ¢ wﬂa fing 8 WA ROR BOGY S o penp@elivides Whergh the ring
co&tpﬁse?(ﬁcafboﬂhﬂo&ﬁ feferred tohezein s "((ﬁﬁb TRPt. hl"ﬂ'é@é}hh‘o@ﬁenaﬂg substituted
Lermsar er ei_ n_means
R R R b P R T R s s Sopted from the
granwowstmg o6Cps aihﬁ fﬁﬁs hamﬂtbls Ci stdyble@!kﬁr Cﬁmmcy,t m&ammm 6-
r n
allgﬁs%][ |y|1 %5 ‘%@an a ﬁb ]?alllo ?kg lbe L%o % E@ e\ér iilrﬂlélo alkylamino,
dwllﬁséareinp, ama@apylng:yl @bmmmsyl,&aﬂmmbﬁnNaﬂlqﬂmbam&E [NAY

d&&&$§%£ﬂoI §8),aryl oxy". The term "optionally
substitu ary Xy" means the aryl or group may be

substltuted with one to three groups selected fromthe
25 group consisting of Cl-6 alkyl, Cl,6 haloal kyl,
Theterp "ggteroargloy leroup] awrsed keosiy ! megis-26 Oawdtqrbarm GOUECHhErein hetsroaryl
is @J déﬁh&iﬂbf)‘?@( |Ihe ﬂ:élée.r@a@i Il% &yl ﬁe%ﬂyloz@grﬁﬂ@% }g luﬁ%ytlmted or
(Paloalk hal'ogen, am™o
substitnte ith one of more sultable substituents. Examples of heteroaxyl groups include, but are
not limited to, 2-pyridyloxy, 3-pyrrolyloxy, 3-pyrazolyloxy, 2-imidazolyloxy, 3-pyrazinyloxy,

and 4-pyrimidyloxy.

The term "acyl" or “alkylcarbonyl" as used herein denotes 2 radical of formula C(=C)R wherein

R is hydrogen, unbranchéd or branched alkyl containing 1 fo 6 carbon atoms or a phenyl group.
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di al kyl am no, am noacyl, acyl, al koxycarbonyl,
car banoyl, N al kyl carbanoyl , N,N- di al kyl car banoyl ,

WO piogHgs4ahd cyano. 30 The term "het eroaryl oxy BCDEP200&802995
used herein means an O-heterearyl group, wherein

heteroaryl is as defined above. The heteroaryl ring
TheQbrmP e 5&%5@’1'" Qs?(ﬁlse@ﬁé}éiﬁ dbdtks l%e:a F&bﬁéfnﬁlé:' E @'R wherein R is, .
substltu ed w one or nore SUI substt ents

m@%l%é’raéﬁheﬁémaééﬁ?nb@r%@& -|ncI ude, but are not
I|n1ted to, 2-pyridyloxy, 3- pyrrolyloxy,

azol yl px 2-1i azol yl ox razi nyl ox
Thezf ’%{'r éﬁﬂyﬂogﬁ%m%@fégﬁ enpss %radg)éwf orgale ﬁ%@%f’%@ﬁﬁﬂ isas
defided sed. herein denotes a radical of fornula C(=O R
~wherein R is hydrogen, unbranched or branched al kyl
containing 1 to 6 carbon atons or a phenyl group. WO
The2@01:08betdrdic RCTY R/ Gé/=00ROE5s a radidal B Gorin@laMB(OH), wherein Ar is

X as i.n denotes a radical of
anqﬁ&xm' S%E%&%ﬁééﬂﬁﬁmPe Eﬂfﬂmgag “unbranched or branched
al kyl as descri bed above. The term "acyl am no" as used

Thel'{&ﬁﬁe"aﬂgf%%g'oats %E dgx eﬁgdeggt:ﬁ Q cﬁlv&lgﬁt%!ea? or Mi!ﬁq@x@@( t%rat@@ﬁ{cﬁ‘ocm‘bon

erei n
mdla@a hpvingdrogsend thex edrbond émbsive. @lﬂsa@th@rafhse afdlcfatﬂdnﬁmnples of

alkyﬂn@ﬁ&ﬁéaﬁs%n&ﬁ%r ﬁlt Qre%%ﬁnalt%dgcg Vrg&ﬁj}]l_%ﬁ%] o) ;Jé}nﬁfyﬂfl% f gnethyL

group as descri €te y ene
m”%@@%sﬁﬁﬂﬁﬁw%ﬁﬁﬂhﬁﬁ%wés a dival ent |'inear or branched
saturated hydrocarbon radical, having fron1one to six
carbon |ncIu3|ve unl ess otherMAse i.ndi

Theggrmmanadkydf or "a1allyl"@s assd hgremedeaotps b radisal %E%‘ aﬁh@elﬁt&% is an aryl
raditdl B3 dthell nerelﬁ;amh v ena ,au@tene/faaﬁ@r, as BERRY h&RE, and tHERE{ky! group

| ene Ibut > The term
s BN oS Bl B Brambi it flR it el T not
limiteddo cbajlzpranyletByherlﬁbﬂiylﬁopyls an aryl radical as
defined herein, and R'" is an al kyl ene radi cal as

- defined herein and the arylal kyl group is attached
Thettdrmdhglogti es wel fidrein enenadiwwahe, cEmmp basniad, oaioginal kyI

[ ' I t to,
COI%%%%g@E%h%P ’ﬁleéﬁ‘iﬁ'&c}e s tgx%% 'gl)z} e%m?ﬁrgsest oro phl%f %%m,o, and icdo.
The gesmd Tindsoldli apgbisBrs t aw péid eompurtsedof hyéxocrbxr o arteﬂoa@m

iodine Correspondi ngly, the neaning of the term
“hal o" enconpasses fluoro, chloro, bronp, and i odo.

Thetoe “ﬁ%f}wﬁihxld potsad hezein gicars thepdied] -5(9)Bhwherei K sl sedptined
hereff. RRMEIS Qgﬁﬁlk?ﬁﬁmﬁ)sﬁ%n?ﬁﬁﬂude-rgﬁ a}eer{dﬂ]m?cé&%lrﬁé{ﬁﬁ%yl %‘fd iso-

fed herein fmeans the'radical -S(OR, wherein
PropytsRyIyhs defined 25 herein. Exanpl es of
alkylan1nosulfonyl i nclude, but are not limted to

met hy and ropyl sul finyl. The term

The iggmn ﬁkgf[% /(25 usgd hﬂ%@ﬁ%ﬂf’%ﬁ% Wdr?élaﬁgo)e%ew‘?%m@aw alkyl as
daﬁneS(h@)eﬁR’EMJM\M& FlalkyRmirloSulednkyihclade, but are not limited to methylsulfonyl
and iso-propylsulfonyl,

The terms "amino”, "alkylamino” and "diatkylamino® as used herein refer to -NH,, -NHR and -
NRg respectively and R is alkyl as defined above. The two alkyl groups attached fo a nitrogen in
a dialkyl moiety can be the same or different. The terms "aminoalkyl", "alkylaminoalkyl" and
"dialkylaminocalkyl" as used herein refer to NHy(CHy)n-, REN(CH;)n-, and RyN(CH;)n-

respectively whereinn is 1 to 6 and R is alkyl as defined above
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defi ned herein. Exanples of al kyl am nosul fonyl

include, but are not limted to nethylsulfonyl 30 and
WO BSHEy| sul fonyl . The terms "ami no", "al kyIP&HER3004/002995

and "di al kyl am no" as used hejgin refer to -NH2, NHR

and - NR2 respectively and R1s al kyl as defined

h@%&}@; "cJﬂ&z&%s@Léﬁ)ﬂereﬁxﬁééﬂ?ﬂ@tr&ﬁ&b %ﬁﬁ% arpp plteﬁsa gen in

noi ety can be the same or erent.
aﬂf}'éﬁahﬁn@y' HLWllaﬁwlcﬂréﬁm@bﬂ'ém%alrm CONgR3e ConRRe respectively
whefHithk R ﬁmm%bd(@f bre idBpsagdNaLeliudiet Elerdio :
NH2( CH2) n-, N(CH2) n-, .and R2N(CH2) n- respectively
wherein nis 1to 6 and Ris al kyl as defined above WO
Th%@é}ﬁ{ 'Q&§ de H26el L0220 04R2R05the cldmiddl epepleeprioRuced when an acid

as u ed her ei n ans the radical -CONH2.
Gopfiiod AR castiyt adtP et SR BatalPe s
"N, N-d| al kyl car banoyl " neans a radi cal CONHR or

Cogﬁgle s g %c%tﬁllﬂﬁqteﬂ iéuto ﬁ Iﬁ' Py, c}ﬁ{ll SorlR cofBLunFs oMl QUPS; 186 8r more

|ne erein. 5 The term
intersgryeglie epeb@s eProfagom%@éfomrSéﬁwlt Foarke phgEatioRefp egalently bonded

hy%@&l £5m PLRALHCRR Mhan I%ﬁoﬁ%ﬁs%en&dlﬂ%ﬁgh%uﬂﬁﬁﬁl dnd attempts to
carbon acjd) gives up_ its.proton. Conpound sa{?%qu

waat%%r]msmd REP P%lﬁlﬂy PF&%&O@ ARSI B EH S
rt%éé@re%nﬁ@én@wﬁhfﬁh@it@x@%‘f esrhth E& %@@?ﬁﬁon o?ﬂ@lteqﬁxhbmzﬁ s -
oner raq a on o a .Ccova
Bfaﬁalg&nc g BT b BO e F AR ap e 1 et b alcetydes
an Reenial duyh exdcstldbiyde et kekdooirl predntdinatet @hidd; ¢ ghenéls theadnel form

di vidual t t | i Xt L€, _
LM B L B e R e R S s
), @niffb/ihidicacidi(-CEOPNHA dEnC('UIE)—NO}SdnﬂIaﬁﬁﬂ]ma‘( CHBR)-NH- 5 -C(-

riumi ndent cheni cal at ur
A S i S e e S A
ringm anckidé presst insentibn asompatal aﬂaaymimanhmslcétﬂ@ cbmpmnds
predom nates while; in phenols, the enol form 15

predom nates. Common prototropic tautoners include
Cdagtoot.drod fornuBIv@ich@re basie-can foamipietiandutipalyaedegtable acid addition

salgs vqﬂggb %ﬁ‘ﬁfﬁﬁ 311011 g(h g}%?g' &?ﬁg@% %?ﬁr%lﬁ@m&acgaéﬁ@rdrgﬁbmw acid),

| SUbhvmq aid, amgla%%m@howhorm@s et em andheiffepemyjedids (e.g. with

ackt] JI9RY, %Rgnct :ﬂ‘ﬁi Qﬁcgﬁﬁ:r%ld' RUBAL h&@ n@.ﬂ&@ R SeLie a@ﬂ'saho lic acid, cifric
tautoferic forns of the conpounds. 20 Congoun

acilomaipnpsyl pmcmide@pépﬁ%w% RicReiLnd il Figdeut | cal ly

acceptable acid addition salts wt h I norgani c acids
ThS s "BStv ARy O Qe HefeirAG a6 2 CAnghun ¥ EHhe Gﬂﬁ’eﬁidn@r aedle therdf, that

dro romc |d sul phuric acid, nitric.ac
Eo o e L o ARG S5 S cut b PR o
co(fﬂer@ mtmﬂohaoulacmobs: Pafirtbd sbigeritadrt @olatilehorigode iand/or acipthble for
d m%f g@}d mal.eic acid,” malic acid, salicylic acid,
adiyigyagon R dugiang B RGN Shoni ¢ aci d

andp t ol uenesul fonic acid, and the like). 25 The term

R Sy S 0 PO B g 0

_ ﬁusﬂte@ irchidenetiviciiomeirin ormostsoiidiineiat ahemhpfuer berndby non“ﬂﬂ‘faleﬂt

it ERfer RRURD by non-

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

solvent or water) trapped within.
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coval ent internolecul ar forces. Preferred solvents are

vol atil e, non-toxic, and/or acceptable for
WOaMdioBs4dtrati on to humans in trace anounts. 3BCTEE2(04/00R993

"hydrate" as used herein msa_rl[%_a conpound of the

invention or a salt thereof, That further includes a

st oi ghi tric nen-st ol ¢hi L] I dominant
T e TR e B R o B R i S BRE p B i dominen
getagpevwhidhathradlyetcesindsetrherepratimariichdias netpourmpeed to reverse
T:rahggﬁgtjaﬁ 'Ei'to?g 'ﬁ:\re t%ms'@'liﬂi %5‘%%% tﬂaﬂscﬂ g" ﬁé%ﬁ'ﬁbﬁfn s refers to the

crysta € that

I Tattic contains spaces (e. g., channels)

" reveha tratsaitass egpressed piothe Bl &/pe etraig which hasspy eaqiiengpd and deposited

in ﬁ@%ﬁv{s)sPrH SPREL Wl i Boes Y I%Qﬂ)%f @@%éé‘ 1 "
PCT/ EP2004/ 002995 -16 The term"wild type" as used

herein refers to the Ely virus strain which possesses
Tht 08m 0RAEIRA REsce@BNRI "R @scibefeih rBREUD @bduy a OF £JI, Sr bidatb €hange in

of nal | at’i on which h been d : )
sy o5 PRl PR LSRRI O S PR TOTIHEd i 1o g epe viros

. in R VEESEpEaasd kiiase” used herein has refers to the

reverse transcriptase expressed by the wild type
strain which has been sequenced and deposited 5 in
t he Swi ssProt dat abase ARBREVGEATHONBSSI on nunber

e S SR REAHRL Y 85 MOl i

listedbelsensi tivity of a particular viral isolate conpared
the sensitivyity. exhibi L, py the wild type virus

B L he san ex\éggryzﬁe%rétggéﬁsmyﬁsytlé;m 10 ABBREVI ATIONS The

atthol | owi ng abbr etricspheiss are used throughout this

neEPRld gatd on and. i .bev.Lewe fihs.aeaning |isted bel ow
B%\EBN azo- bi s-i sobut ycryyl Ifr?i t r]i e 15 atm at nospheres BBN

Bogr 9- BBN 9- bor a#7-Byerisi8oml 1] nonane  Boo

BAGO! - but oxycar gl buBRGBbnd s tobigligy r ocar bonat e
or boo anhydride Pa benzyl 20 cbz or Z

Bnbenzyl oxycar boﬁ?’l‘zﬂ DABCO di azabi cycl ooct ane DAST

cbelb€t hyl am nosulsbpkicstdattiaaer | de DCE 1, 2-di chl or oet hane

DABCO diazabicyclooctane

DAST disthylaminosutfur triffuoride

DCE : 1,2-dichlorocthane

DCM _ dichloromethane

DEAD diethyl azodicarboxylate

DIAD di-iso-propylazodicarboxylate

DIBAL-H di-Zso-butylaluminitmhydride

DMA. N N-dimethy] 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,Q diethy! ether

B ethyl

EtOH ethanol

LAH Hithivm aluminum hydride

LitMDS _ Lithium hexamethyl disilazane
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DCM di chl or omet hane 25 DEAD di et hyl azodi carboxyl ate
DI AD di -i so-propyl azodi car boxyl ate Dl BAL-H
WOR04/884ut yI al umi numhydri de  DMA NN-di net hyl PATEP2PA4982995
DVAP 4- N, N-di net hyl am nopyridizne 30 DWVF '
N, N- di et hyl f or mam de dppf
h 1, 1' - Bi s(di phemylgplosphi no) ferrocene EDCI
- (3-di met hyl anvnopr gpyl ) - 3- et hyl car bodi i m de
H rochl ori de - 28%t@A¢idet hyl acetate Et20 diethyl ether
P35 Et et hyl Etj@.—ﬁ,rgigymanol LAH ['ithium al um num
hydride LiHVDS,, |ithium hexanmethyl disilazane WO
™ 2004/ 085411 PCFH 04/ 002995 -17- h hour(s) HOAc
Macetic acid i sRfhyiiso-propyl in mnute(s) 5 Me nethyl
é\étrlfl\l acetonitri!ﬁ% MCEl met hanol MIBE net hyl t-butyl
ether NBS N-br SHO¥HES ninide 10 NWP
MaQhret hyl pyrr ol imgtimaol FCC pyri di ni um ehl or ochr omat e
pyridi ni um_di Ohat si. pounds per square inch
Mlgé? pyridi ne f%lthﬁ?gg@ﬁ%e?oomtenperat ure TEA or Et3N
NHS%/i et hyl ami ne N-bromosuccinimide

NMP N-methylpyrrolidons
PCC pyridinium chiorochromate
PDC pyridinivm dichromate .
psi pounds per square inch
pyr - pyridine
rtor RT room temperature
TEA or Ets:N triethylamine
- Tf ' triflate CF3SO,-
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography
TMHD 2,2,6,6-tetramethylheptane-2,6-dione
TsOH . p-toluenesulfonic acid
EXAMPT ES 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 corapounds.

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 benzoyl substituted compounds.

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

Table 1 contains representative examples of [3-phenoxybenzyllpyridazinones
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Tf triflate CF3SO2- TFA trifluoroacetic acid THE
tetrahydrofuran 20 TLC thin | ayer chronmatography THE D
WO20@R/085481t et r amet hyl hept ane- 2, 6-di one TsOH PCT/EP2664/002995
p-t ol uenesul foni ¢ and EXAI\/PLI; OF COMPOUNDS Exanpl es

of represent atlve conpounds wirthin the scope of the

those skllled in the art to m)re cI early under
and to pra%tl ce the present inventi They shout¥dnot

be consi de 4s i mting the sco the inventjon, (M)
i ti

t her eof . Tabl el exenpl i fie&t heFY-vat i ves. 18.53
Tabl e Prgfiestarylt hltﬂf’ﬂé’ﬂ ]tlritl ﬁefaﬁa@é%owagl%)

Tabl e Al fi nzyl €6B%tituted conpounds. -

Table 4 e%errpl i fiesal koxy and aral koxy 30 substituted

conmpoungds. Table 5 exenpl i fj vv| th aryl oxy
substi tgt d heteroaryl co g%ﬁ%n@ exe@lﬁ%&as 248
benzo Uthesl, conpou t he

nomenkd, a4 UL& wsedod hi s ?]87%]1?‘%2‘}5 '%nebased on
AUTONOMTM'v. 4.0, a WBeilstein Institute conput eri zed
system for the generation o ,Hﬁ? terra 5.8
nongpcl gt ure. 35 Table | co Fﬁ’pﬁ% gtlYﬁl 6156) '
exanplg enzy@éﬁ I _nn%s WO )

2004/ 08 04/ 0029 e 1 [MH" WI
cpd (m/v) I cture Nane (t I\/p np
5-(4- oro- 3 phenoxy- 18.53 SO - 0.1952
benzyl )J- 34 [ L3, 4 oxadl azoI © OIP I g 29%
2-one t ‘ rEH:0r O- 53 éz
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CDIPRQ}]nﬁh ?ﬁhtﬁ m@ntlgva@‘m;l ca@]ge Gadgby a Vanety of methods depicted in the
iIuRdtde Qﬁﬂﬁﬁ@@c’cﬁﬂ @(ﬂx@xﬁw s'h%wn gmcﬂ@escr%"ed @almiv EFG starting materials and

chl or o- benzyl ] -

reagﬁnmia@)m[p]_e,p@%]thqsp mougds(gq@eralgt are @thpr wﬂ@l@om commercial
sup%hérgr w6 R0ardh @%sﬁf&!ﬂ@oo or Sre ed By methods known to those skilled in
benZI]-4e (364. 234 N~( | ~TH
the Ert?lgﬂ ToRe qfe%eyﬂo g:k)@:feregogtsu@ a§idesg and Fieser’s Reagents for
Orém fASy ik s QFiBy (;.3861&[5“1‘45’“0‘1’019, R86Bes LD1;R. €. Labck, Comprehensive
Or 4:%0 fnéb:d ?zgz? z¥( % é t}toptvgi}érr\fé&%? q%‘%@r?()c}ﬁgﬁ’ Comprehensive Organic
Sym‘heszs B. Trost andI Flemmg (Bds.) vol. 1-2 Pergamon, Oxford, 1991; Comprehensive
Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9;
Comprehensive Hez‘érocyclic Chemistry I, A. R. Katcitzky 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
1o 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 intermedjates of the synthetic reaction schemes can be isolated and
purified if desired using conventional techniques, including but not limited to, filtration,
distillation, erystallization, chromatography, and the like. Such materials can be characterized

using conventional means, including physical constants and spectral data.

Unless specified to the cbntary, the reactions described herein preferably are conducted under an
inett atmosphere at atmospheric pressure at a reaction temperature range of from about -78 °(; to
abont 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 th;e scope of the invention as set forth in the

clafms.

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 infroduced 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. Altematively the aryl ring may be substituted with 2 methyl
Ie or carboxylic acid ester Xd substitnent which is subsequently converted to 1b (for example,
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DISshéngy2«) bheodqubeTo | Borasrboaiés Ihﬁﬁtécbdetn’(bﬁlylatﬂoﬁ bfitréed 8. (Schemse
3) ester 4b which 10 was subjected to displacenent -with
Me2Zn, D] BAL-H and PdC 2(dppf) (EA. Negishi in Metal
cat al yzed Cross-Coupling Reactions, F. D ederich and

- P. 1. Stang (eds.), Wls%&—ié@? Mannhei m

0
Me coE @ 0 COEtgy O CO, Kt
e ——e R

HO’ R' Me
R Me

6aR 21 7a: R= CHO; R = O 8
6b: R = CHO~-1® 7b: R = Me; Rl = OH ((3

7e: R = Me: Rl = OTf ==

7d: R=Ri = Me ~—— ©

(2) hexamethylene tetraamine, TFA; (b} EtOH, H,SO,; (¢) H,, Pd/C,
HOAc; (d) TEO, pyr, CH,CLy; (6)Me,Zn, PACL(prof), DIBAL-H; ()

BBr,, CH,Cl,, -78 °C _
10 .

Bthyl 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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1998, chap.1; E. Erdik, Tetrahedron 1992 48:9577-9648)
W to afford the 4c. Boron_tribrom de denethylation
O2P4B38d 5a. Et hyl 3- hydroxy- 4- et hyl phenyl ac ®CIEP261/002995
was prepared by Friedel- Crafixs. acylation of 4d which
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sulReqieolly ¢m tiof ethil tdae ket@mpash Witkbnitié in%dﬁb\fé@ﬂét@éﬁgdﬁﬁg abFdbscribed

respondi ng 4-ethyl substitu
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(5¢c) was prepared by Wttig olefination of 4e and
subsequgpt, cat al hydr ogenatio of the 2- propenyl
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tribrom de _fyr gduced 50. 004/ 0854
PCT/ EP208Y/ 002995  21- SCHEME2 ' COZEt HO CCQZEt -

RP34a 5_15@— a: R= M 4b: R= O4f 5b: R = Et
4c: SLRIR ® =i-Pr 4d:R=H D(d) 4e: R=

o O)hZe ‘( ~CAC REE(ge) -49: R = C(=G2) hMe 7(-%
ah: R = i 2P TR (T (cEyr CH2CI 2; (b) ZnMe2,
PAC12( dp A} (dé BBr3, CH2Cl2, -78
oc (d) CBCI, o L(®Re) Et3SIH TFA (f)
McPPR34 O -, n.Buli. THE (e) 112, Pd/C Et CH Et hyl

3, 4-di Rls: gbn I par ed
by 1 of Mt b e %mm%é @‘fﬁa f)oEt OB HEE
resul ting dar~bé JFilc’ ac d f3o et hyI

3-fornyl -4 hydroxy-5- methoxyphenyl acet ate (7a).
Reduction of the al dehyde and hydrogenol ysis the
6-Methgth | derivayivee FetA PEpatpd dieol 3diyfiorytdherliylbelimde saeadoﬁd) vihich was

chidrRih (NSObREG ] e%@tﬁiéﬁ% E.ﬁ*&H ﬁ?dcgéh Za%gt\%ﬁ eﬁlﬁyl eﬁo%hélg (infra)

tr eat nent, of b with trif 1s anh

of beazenRhprofic prid eertidRd it digyMetg 4. Hberitiliopss) iniodioed by sequential
red@h%hndsblﬁﬁdi%ﬂ)oyiu@ieﬂﬁﬂﬁdé&ﬁenz% aﬁ%?c[ 1 'h?lé rQés?f%e)qﬁ% éﬁ'eﬁt an in situ

d| at ed at.i on afforded (Schene
ti?&%zg&(‘g%m KA TResieiim reacheﬂ COZEt HO le me?
SCHEME 5

Me R

Me
Hoﬁ,co ;A () :Crco Me c @ J@/
R

L R=H @  I%R=H 15: R = OH -
2R = O] <]  14:R-Fh - © IoR-ql - 1®
17:R=CN 1@

(2) NaOH, NaOCI, H,0; (b) H,50,, MeOH; (¢) benzeneboronic acid, Cu(OAc),,
TEA, molecular sieves, CH,CL,; (d) DIBAL-H; (¢) MsCl, TEA; (f) NaCN, FtOH.

6- fluoro- and chloro- derivatives were available from 6-chloro-2-flnoro-3~methylphenol (18)
and 3—brozpo-2,4--dich1brot01uene (18), 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 substivent with a varisty of

other substituents utilizing the Sandmeyer reaction. Cupric. chloride-mediated coupling (see
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RR M 6a: R=H7a: RCHO Rl= OHn (c) 8
6b: R=CHOE' (a) 7b: RMe; R1=CH d) 7c: () 7d:R=Rl=Me 'c
WO Re04/8EN1 hexanmet hyl ene tetraam ne, TFA;, (b) EPCHEP2004/002995
H2S04; (c) H2, Pd/C, HOAc; g% Tf 20, pyr, CH2C 2;
(e) Me2Zn, PdCl, (prof), D BAL-H?-(f) BBr3, CH2Cl2, -78

4 chl or g- 3- hydr oxyphenyl acet ate

S e e eSS YA B Bt o) (30) o o

aagitaisidathafn ie 04 bl 6ads BecRtiRRH b BerlFR) broﬁﬁﬁh&pﬁlﬁ'dksbﬁcement

di spl acenent of the bromne atomw th cyanide (9c)

and a two-step hydrol ysis ofSCER@Mptrite to the

am di ne hydrochl oride 9d and WD 2004/ 085411

PCTI EP2§04/ 002995 - 22 subseq@éntly to the ethyl esfer o
brom de nedi g derp%h | at |on as |

previ oysl ﬁ ’

E | CI__9a::F{:
; qg{%ﬂ R)OX LClI C (c) €

t <18~R’(=d)? (a) (ﬂBS besrRoyF; mamo' d fﬁ 4; ieﬁ)Ri
90%IEtKH:C{c) HCl, BiQd=EtrQ 120,740 Gis: (Re)=(31
BBr3, CH2Cl2, -79 C ltll]yIde_el[Il i\ were pr epar ed
from 3- hydr oxy- 2- net %{)ﬁeﬁépk@ id (11) which was 5
chl ori nat ed (NaOCI/Na and est rlfledto afford 13.

%E %:e| Eﬁ? %) o a%g Byost, &%%: Q%%;ﬁ <%1‘5230’§?e

mesyl a ErenNMRd cyam de di spl acerrent to afford 17. The
nmesyl ate underwent an in situ displacenent by
chl oride during the nesylation reaction. SCHEMES

Benzofuran 31 and dihydrobenzofuran 29 derivatives (Scheme 7) were prepared from
diltydrobenzofran (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 of.
J. Med Chem 1986 29:2326). Freidel-Crafts acylation with acetyl chloride afforded the acetyl
derivaﬁva 28b which was converted to the acefate 28¢ under Baeyer-Villiger conditions and
subsequently hydrolyzed to 29. The corresponding benzofuran amalogs were prepared by
benzylic bromination and concomitant dehydrohalogention to yield 31.
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M M H R HOI CH (b) ROI 51COve (d) PhOR/ Cr

Cl 11:R=H 13: R=H 15: R=0H 12: R=Cl ~(a) 14: R=Ph ~(c)
wWo1B4meall te(e) = CN ~( 17: R (a) NaOH, NaOC PCHEER00410)2995

H2SO4. MeOH; (c¢) benzeneboro i C acid, Cu(QAc)2, TEA

mol ecul ar si eves, .CH2Q Z; DIBAL-H; (e) MsC, TEA

(t) NaCN, EtOH 10 6- fluoro- and chl oro- ‘derivatives

wer e avail abl e from 6-chPFoFEMET | uor o- 3- net hyl pheno

(18) and 3- bronD 2, 4- dlchlorotoluene (19), :

O
reducti on produced 4-cf

S e *%Sﬁg e

- SUD' edlaryl %%p . s-th@possibility to
repl ace the am no substi uent mnth a variety of other

substituents utilizing the Sandmeyer reactlon Cupric
chl ori de- nétli 4cQd_e h (5 eaegM0 20K _

PCT/ BE¥®20027 002995 a

correspondi ng 2, 4 b
El aborati on of s acetonltrlle sidéthajn in 24 and
25 was acconpllsgﬁ by benzyllc brom nati on, and

di spl acenent ME 6 Rr R CN 1303k \ 0 PVied
() () ccx5r d 18(a)R2 I C f 18: RI=F 19 (f) 20: R1=F;

N@REIR40)®Et WICR! scgentqu Nﬂz ARG Nne 2icH C1
(@Cﬁ (fé)CItIA@ Bz % Hea r% éﬂgﬂgns
%§§§%§¥ P X|de CC14 (ii) NaCN EtCH

( )
(d)
(f)_CSZCC81 Cud, NWP. 5 Beq;ofuran 31 and

i u-u,,,. O EREH

HACRIOH P H N R F Tl g

prepared from . )
The' preparation of d1ary1 ethers has been reviewed (J. S. Sawyer, Recent Acdvances 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 condenmsation of
substituted benzene boronic acids and phenols (D. A. Evans ef ol., Synthesis of Diaryl Ethers
through the Copper-Promoted Avylation 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, Telrahedvon Leit. 1998
39:2933-2836; Scheme 1, conditions (a), (b), (e), (), (1); (ii) by variations of the Ullmann diaryl
ether synthesis with Cu(l) salts (J.-F. Marcoux ef al., A General Copper-Catalyzed Synihesis of
Diaryl Ethers, J. Am. Chem. Soc, 1997 119:10539-540; E. Buck ef al, Ullmann Diwyl Ether
Synthesis:Rate Acceleration.by 2,2, 6,6-tetramethylheptane-3, 5-dione, Org. Lett. 2002 4(9):1623-
1626) ; conditions (c), (d) and (b); or by nucleophilic aromatic displacement reactions (Sawyer
supra pp 5047-5059; conditions Scheme 1{g) and (j). An alternative process utilizing palladivm-
catalyzed coupling procedures also has been reported (G. Mann et al, Palladium-Catalyzed
Coupling Involving Unactivated Aryl Halides. Sterically nduced Reductive Elimination fo Form
the C-O Bond in Dicyl 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. ‘
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(g) NaHCO8, H20, EtOH., E&Pegﬁr%@i’r‘mﬂlﬁfr-malf eH,R“—CI ®

I nt er medi at es ( Schene 1,33@ RX% CGOBr,® =8 Thle, R*=H,R*=Cl  (f)
preparation of diaryl ethers has been reviewed (J. S.

%}“? s 6@%@@@0@0@@3 %f&ef% el gNate C15Cks (&

eflpebazsRsPePC feifeCu(0AR) aysine 4y melpde sifves 6HR: (©)
rre{ﬂuombro(r@bhm eyl QSZO;OQI(I\MD ) IV pfdd Pyaiechlorobenzene; CuCl
mgdememm @Y Bshiotdbt@enddenaRAEIADOHONS,, TBAIA MBloular
pbliweg (ﬁ{ é:P (Ef3- YD G-Elobbni %@taﬁmﬁ, Q@M+13&ﬁ£§{?§es

He Copper-Prormte Ary ation*of Phenols wit

Ary Boronl c Acids. An Expedient Synthesis of
Thyr oxi ne, Tetrahedron Lett., 8 39:2937-2940 and D.
M T. Chan et al., New N d Arwations wi th
_ACi ds and Cu ta et'Rahedr on
39:-2938=--2936; gndi tions (a),

B (i); (ii) b)Rvar SiatFrons of the U I nmann
di aryl ether synthesis with CKl) salts (J.-F.
Mar coux et at, A General Copper-Catal yzed Synt hesis of
34a: R =CO,Et, Rl i 352: R=COEt, RI=CLR?Z=R*=H,R*=F,R*=CN (g)
34b: R = I—LRl 35b: R=CO,Et, R1=R2=R3=CLR*=R*=H (h)
- ‘ 35¢c: R=CO,Bt, R1=CLR?=R*=R’=H,R*=Br (i)
35d: R=ER!=CLR} =B, RF=FR2=R*=H ()

g) 3,5-difluorobenzonitrile, K,CO,, NMP, 120 °C; (1) 2,5-dichlorobromobenzene, CuCl,
Cs,CO,, TMHP, NMP 120 °C; (i) 4-bromobenzeneboronic acid, Cu(OAc), , TEA, 4A
molecular sieves, CH,CL; (j) 3,5-dibromofiuorobenzene, 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

phenylacetonifrile derivative by bromination and cyanide displacement (Scheme 9),



Diaryl Ethers, J. Ant. Czenz. Soc. 1997
119:10539-540; E. Buck et al, Ul mann Di aryl Ether

WO 2)4{0B®d] s: Rat e Accel eration. by 2,2, 6, PCT/EP2004/002995
6-tetrarrzethyl heptarze-3, 5-dione, Og. Lett. 2002
4(9):1623- 1626) ; conditionS (c), (d) and (h); or by
nucl eophilic aromatic di mﬁ%ﬁnt reacti ons (Sawyer
15 supra pp 5047-5059; c s Schene 1(g) and 0).
An alternative process gidjdZi ng palladium catalyzed

coupling proced )y as'een reported (G Mann et
O Pakl adfenn- al y‘zegcgupl ing I nvolving

ed *Ar | i deg ricaliy Induced Reductive
Eld; i on to nz the CGQ Bond in Diaryl Ethers,

T. Am Chem Socls 1999 121:3224-3225). One skil |l gdﬁén
@/E oo#eooz .25 860V 8 R3 4 HPR R O R RZ

15 :+ d
R2 :_ H, B

A = MR [= H 332 3R, 3Ry 72 My
o Br (&) 37b: R = 04l piRlpr-ie.

=CH 33h: R =®r N = Me, R2 = R4 3rHpiBdh spll dlds— g
32c: R= CRPEt, Rl = Et, R2 = H33c: R = ooagz’t’, R =
R1= i - Pr,

Me, R?®= R3 = H R4 = F (e) 32d: R = COZEt,

R2=H33d: R=COE, RR=E, R=RA=H R3=d0

(d) 32e: R= COEt, Rl= R2 = Me 33e: R = Q02Et, R =
coubling JReompdiddewhth a Rdedar@| hdi@darpiRir hetrocy i 2iE to fRbduck ufdkyl ethers,

ol et bl ol e, e g
5 of avaikyloxyGat£oRa )i lacpyticiand agloxdiiyripdiesisfiatintdoeR et i
exe%\g)ﬂrir%ilz% g:{:}lreo req?Ie gé 0%{9%%%%1%3? %rlg ;dai'epa%c(l %Q‘Hm%ﬁnégx %éu%ﬁiﬁg‘f bf the
alcahol dod dredlydomplizensfenecetuCid. Cs2C03, TMHD, NWP; (d)
2-1 odochl or obenzene; %%@%ZC(B TVHD, NWP; (e)
3- chl or obenzenebor oni ;7 Cu(QAc) 2, TEA, 4A

nol ecul ar sieves, CH2A Z; (t) 3-chl orobenzeneboronic
acid, Cu(OAc)2, TEA, 4/ e gV e

the agg w | ap%r eci ate that| opti nmal~pT S
vary dependi ng on the nature.jand posit jof
substituents on the aryl rings. WO B 08523711

HO-RROI~R K, R4 1 R Rl = C 35a
R=C2E R = O, R = R CN (g)
Cl
38
Me - O OXit
_® | I
0
Me =
20 39
X
‘Q\/O OEt
(©
T 's)
'8)
490

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

Aralkyl aryl ethers were prepared using Mifsunobu conditions (Scheme 11; O. Mitsunobu,
10 Symthesis 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,



34b: R=H, R =C 35b: R=C02Et, RI = R = R5 =,

R3 = R4 = H(h) 35c: R=CO Et, RICl, RR=R3=R5=H, R4=Br
wWO((2004/0838d: R=H, Rl =Cl , R3=Br, Rs=F, R2=R4=H () ( §TT/EP2004/002995

3, 5-di fl uorobenzonitrile, Y2 1 NWP, 120 C, (h)

2, 5-di chl or obr onbbenzene, CuCl,” Cs2CC3, TMHP, NWP 120

1952 ?1% 6%7? g@genz gﬂé%?r on ‘Jga} él %bup%é %.C)IzaluchE@ al., '%’alladzum—

Cai@b&ﬁﬂbfkh? mvfe&zﬂaﬁdfaam@gw BasREEBikridNA NeDSyhdRis of Aryl Ethers, J.
An§%§é%;§%?ﬁ@ @ﬂ”%5§§?1 derivatives are also suitable
substrates or coupl1ng using these procedures. After
i ntroduction of theS@EEMEUDStituent the internedi ate
can be converted to theycorrespondi ng

phenyl acetonitrile g;:ﬁgatlve by bron1nat|on and
cyani de dlsplacenenl (Sthe @2085411

E 3 %g s S me

;zi_g_m-e_%/ cl e2 COgEt

N = R3= MWrapRéeg, Br 37b: R1 Rz— air /
\ Br} Br 37c:Rl=Br; Rzgﬂrl 33%F 36 coupl i g of
conmpounds with a fuse Fyl, heteroaryl or
heterd%%clic ring to produce di aryl ethers, alkylaryl
ethers or arylaral kyl ethers can be carried out by the
same procedures. The preparation 5 of aral kyl oxy
benzof ur anyl acet at e and
aryl oxydi hydr obenzof uranyl acetate derivatives is
exenplified in Schenme 10. Aral koxybenzofurans are
prepared by M tsunobu coupling of the alcohol and the
hydr oxybenzof uranacetic acid. SCHEME 10 Cd \ O/ Okt
a2 1/ 01 0 d
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38 (b) M q(r) CB&t O Me 2039 \ I O/ OBt (c) no
40 (a) 3,5-dichlordbenzeneboronic acid, Cu(QAc)2, TEA,

WORBMABI1Ar  si eves, CHZCI2; (b) PCT/EP2004/002995

3, 5-di-net hyl benzenebor oni c acigg Cu(QAc)" TEA,
nol ecul ar sieves, CH O 2; (c) CeC4X, DI AD, PPh3.

_éﬁ__gﬁbfﬁfnxéﬂv%&%ﬁmﬁﬁéﬁf&rm@ﬂsq 4siyggs M t sunobu

conditions (Schene 11, O nobu, .I.'U Synt hesi s

D@‘&%ﬁa&ﬂ@&ompﬁhﬁ@rﬂﬁﬁ I Qlhey so% 9'0&‘3@1&: ﬁlte@é?ﬂ Sim%ﬁ@onbtgaﬁlebe Brepared by

. vi.a ¢l assi cal | i anson et her
e e o e B A (osCHretle Bl Bgrartioe iGaisl Catalyeed

SNk sy oﬁ@_@ﬂlﬂmzﬁ‘dﬁwoﬂ E@@J.ﬁ? ORA OB Hhiides ond Tr z{(afes Scope and
Me QT/?EP@O4/O 99 d2 2 pp. 386-87) or utilizing
GIRIG ’a’f” e &7(21%6‘@& ucki et at, :
PaI | adi um catal yzed I nt er nol ecul ar Car bon- Q(ygen Bond

Préparafiat pODiphoyNYlethGyaTiteasddiat@fl Sdemb 1521, dr CAD)

Chem Soc. 1997 119:3395-96). SCEIEIs E 11 Y HO OH
Dlpben}ﬂnt(mﬁi\lcbmpml)lds oCOR predond inBentisPRIaRybel prefdired b réﬁﬁctldﬁ of the
co%{@p % nt%le—t/r \%g é@g?@%ﬁ% %gcﬁxcﬁénszarg ;eg Rl atg)l camed out with

m@%ﬂ@ﬂyﬁ@q}ﬁ ﬁ%d G@ﬂ@'@g@d@ weith ai wartehie of cape pfocedumss to effect this
trafS 5805 kB VRN khh GRML BE Jpr epared by

pal | adi um cat al yzed coupling reactions as descri bed by
Hartw g (ﬁangﬁuon Metal Catalyzed- R* R

3 3
: N RrR'C N
R'C PN H, 2 S

o o 5 2N XZ—&O

% ? R’

42 3

The preparation of the requisite benzoyl derivatives has been described in U. S. Patent No.
5,886,178 (D. A. Allen ef al,). The synthesis of benzoyl substituted benzofuran derivatives have
also been reported in U. S. Patent No. 4,780,480 (3. P. Dunn) and the scientific lterature (J. P.
Dunn et al Analgetic and Antiinflammatory 7-Aroylbenzofuran-5-ylacetic acids and 7-
Argylbenzothiophene-S-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; i)

The oxadjazolone, 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 ozachazolones

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 ejther produces the same product
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Synthesis of Aryl Am nes and Aryl Ethers from Aryl

Hal i des and Triates: Scope and 5 Mechanism Angew.
WOaeMiss4imt . Ed. Eng. 1998 37:2046-67) Prepar atPCoBAEPRH04/002995

Di phenyl Methane Internediatgs (Scheme 1. 2: X = CH,

or C=0) D phenyhnethane conpounds of the present

i nvention can be prepared by reductign of the

correspondl}fg benzoyl derivatives 42. Wil ggrequctions

are cqpveni ently cArried out wX%h N v
triet nd—trifl uorg ci% a
variety her Jprocedures to gHfe

t ransfg Répe wel | known Wt hi «the art. 3~~ R4

Rd R RC zR3CEyNRNHRIR3\~ R3ZX2\" 00
RR 42 3 e preparation of the requisite benzoyl
derivatives has been described in 7U S. Pate
5,886,178 (By A. Allen et al). Th [
benzoyl substituted benzof uran der g g
al so been reported in U S Paten 2
P Dunn) and the scientific literature (J. P Dunn et
Anal getic and Antiinflammatory 7 .
2 o@w bRy Sfonh b oS albe S (nd Pgesef by gyeliztion of am acs! hydrazide 46l
ewe A3 %ﬂ%&%ﬁ@r 2:hB681 UEmANakAG auc«ﬁ chMe6orii@nmd the like) to

) . These references. are re
dﬂe? CHP ¢ Sl desispd prismic At HOPRE e L Qev‘ydl%es in Methaden der

' oz-gbmdh@d@ﬁetm@ (H&be-PRy]HB! Sehaey:ahi(el)RilagefSEl B, Bad) Ed) &hieme

Ver X,a%hfzgz ggfg ?p%ﬁff%honeﬁﬁbng Otxr Ir gzcgdﬁsgdgg 1%91“&%’1'&90%5 53 are

prepaj;edlbiymﬁdemﬁamﬁ odl afliCeadisil m}ddteaﬁormd ml@homy&mcerréwoad dipdrdidg which
proc{UBe 19 ]mn%or}%\g 4 tg\!dtiazcorlg tdenvwcﬁyéfwghlg a?lr 118 QO c@rresgondmg 2-

I'Sm or sequence O n st eps,
ozo@)aatﬂhyalz@ll ,Gﬁ[eﬁ;mdmaﬂe ﬁbmpiee pridie @o@hqns &t Kﬂﬁmaqqn et al., Synthesis of

Heﬂg’g%J %% dp-azanesy z&éoy\%{gﬂ)r otézg E]H@R p "C@zg)i F 1988 Yds: 2%@5)' V altieMBitively,

ycTi zi mpound ‘One
cycléidaiion off N-ﬁc}tl-%agcpxyoﬁbpnyl a]@@ra@@e&t\@th [Irgweqsqp$ geagpnt can directly
procﬁgp‘chgeﬂﬂé i @’hRLs?m@gég ek bi E’SbﬁlSofce@ﬁEz! on 1‘995“6 bieiadélones 48

her the ca ony oxygen or he ni

werg B@B@E@ﬁﬁ@h garbamnylasipe of Areacyk hYélrétZﬁié A6 F%@gféfé isppgme feyield an N-
acym-gﬂ'ﬁéﬁoym&%/ HBEALAIRCTHER2004A082 995 treQedRbvittRéeManclic

potassmm hydromde



XN NI~ TA | / Rg~g R | / R3 R ~ A Va X=0Q

YY=Cl Vb: X=S Y=0w VC X=0 5L =NKR?
WO20M@085411 3- di hydr o- 1, 3, 4- oxadi azol es 49 can b&CHEERMEH95

by cyclization of an acyl hyd@82|de 46b wi th phosgene

(or equival ents such as carbonyl diim dazole, alKkyl

chl orof ormates and the 5 directly produce
the desired oxadi azol e. S?ﬁﬁ&géf hein1 1,3,4

are "re ared b condensati on of'an E- k# imdate 51

g§71 ar bony] (ghydr azi de whi ch*’ produce a
azole derivative 52 i ch was

hyélﬁml%fz@ﬂ“‘iﬁﬁﬂi onding 2 10
ox é6@ B3 Clti 3y dNHONH, t;jﬁﬁ [

condi tions (|H Krlstlnsson et al., SyntH
Het er ocyci6®9 () r 1, 3, 4- T7i azol - 2( 3F1) oné
Acta 1982 6 2606) Al ternativel L

a2 BOnyl hydrazj
ca rect yPﬂﬁroduce t
at . Soc. Chi

Trlazolone 48 mereoprepared by car a ylgg? n Bf an
acylcpydra de 46d with ethyl isggcyanate to yield an N
15 agyl - carbannylhydra2|de 47 ¢ cllzed to the

‘o HPDO ea.t .
rnl!!,;X|de V[Lg@34¢
RC HO 0 X 40

: s\ (r)
46a: R= H X = OFt (e) 47 46b: R— H X =NH U12 4pe:
R = cu OEs0( (b) 46d: R=Cl; X—MNHG 51 -

o O gy @r ;cm

52

, Hely. Chien.
cycllzatlon of

(2) EINCO, THF; (b} KOH, MeOH; (¢) CIC(=0)CI, pyr, CH,Cl,; (d) HCI, EtOH;
(e) H,NNHC(=8)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, dra;géejs, hard and soft gelatine capsules, solutions, emulsions, syraps, or

suspensions. Compounds of the present invention are efficacious when administered by other
routes of administration including continuous (intravenous drip) topical parenteral,
inframuscular, intravenous, subcutaneous, fransdermal (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 fo the active ingredient.
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46b (e) G H(~ ,NNg ccn C EE 49 048 O C C 01
Nz~ CN (d) 6;z: OCEt (¢) C 5051C G C Ol S~
WO@14/085431~A N Cl (/ CL OV 0 52 53 (a) EPNCBP0DKS)2995
(b) KOH, MOH (c) C1C(=0d, 1p_yr, CH2d z; (d) HC,

EtOH, (e) HZNNHC(=S)Owe; di xane (f) HOAc; (9)

NHZNH2, Et OH AGE, AND ADM N
A ?Qﬁg)ob?de§ é:ﬁinpﬁl)ﬁ ??t[%h resaAc m%enh P raFm %Q?%M%Rgﬁy Ratble
salisatopehet vofh coe et mde amemicsralr mnp@ntsd@sraig% of gluggis. gy be placed mto
fhec or [ f%hmagéxﬁical égxggﬁl Sk 3 d Of ogjgr{sée? Orile 3) chu%fﬁzﬂb&ﬁposmons

ets, dra har
an@ emadqsrig@ formpaedyds | cozgmlsmi pmee@ﬁﬁﬂﬂ%?%enmé? PYfyERtiogsl

prcgd%éft&gp Shans W\ﬁﬁ@%‘g 2hivd b REEER br:ﬁd‘pl%n hidaRe L&ﬁﬁosawe

dcl ous adm ni st ered b ot her ‘routes of
Sora coTiRBERDI TG PRI Y SBORE Pl SV PR VL OmEn g it the

mtEﬁH%H Qakly RRLR E‘in?é Albe enip'!ﬂy%@ MGGk Rk aced tRE OO BitRs may be
subcut aneous ransder (which %Bl ncl u

crBUHEA b AP CEHLTE e 0 B ei, Dined relase

foﬂr:ﬂiﬂb{%ai b@{tp.ﬁg@ucslléﬁ t@ﬂﬁﬂtldr@ I YspRETbA] a:nﬂabmsoam fijedanmiles for
out es a nistla

crdjge: i PR b St o Feeid ps BRI i€ form of

stelidd mycﬁﬂe scng:[dngfﬂ)ur pﬁfﬁ?zlamial wh. ddypite pa@pxatsctnswﬂla:wan diiomgpbout 5%

e 0 t n n
]
is RERAERA ARH/I0 BEA9Fid an8 Liqhid cf@mpkaunnb qfrthmhmmm@fmﬂ jgae skilled
in él@; :agfg’]’dé appr}gc?ﬂé ﬂh&’trlm a@t%veviﬁérledﬁﬁ GH&& upﬂﬁér@ﬁ%?éﬁafaﬁ@lsl @¥pending on

the target organ or tissue and on the.desired dose and pharmacokinetic parameters.

uzq

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

such excipient.

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories, and.
dispersible granules. A solid carrier may be one or more substances which may also act as
diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders, preservatives,
tablet disintegrating agents, or an encapsulating material. In powders, the carrier generally is a
finely divided solid which is 2 mixture with the finely divided active component. In tablets, the
active component generally is mixed with the carrier having the necessary binding capacity in
suitable proportions and compacted in the shape and size desired. Suitable carriers include but
are not limited to magnesium carbonate, magnesium stearate, tale, sugar, lactose, peotin, dextrin,
starch, gelatin, tragacanth, methylcellulose, sodium carboxymethyleellulose, 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 sweeterers, dispersants,

thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid formulation including
emulsions, syraps, 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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salts, together with one or nore conventi onal
exci pients, carriers, or diluents, may be placed into

wonbe/gsrm of pharnmaceuti cal conpositions and BOITEP2004/002995

dosages. The pharmaceuti cal conpOSItlons and unit
dosage forms may be conprised 5%t conventiona
Egredlents in cqonventional 5 praportions

RBULSARPERGTAT SRR & APt %ql@P“SﬁIf?RYg“B Elyedl sqfons o

mﬁ.ﬁ €oniitith EmelOiSAQEpeifto §dc‘£§ aéTBMﬂﬁQ Bbrbitdh Iﬂ(ﬁﬁéol&&ﬂa toalatRia. Aqueous
€ anou thEln i.ent. co

£§fect| ﬁ%%%f ; surgﬂge
RS ¢ PrEE Sgai %%%%Iﬁ ‘éDI’F B EE™
coldrenty Iihwfa,cseibtlﬂzmg,l an@ diigkesing hpns. dwaycdne susgmsiong/@ﬂ ba@repared by

i3 Oelrslmgggtlhe Ué_i g 816 nge%c lvee {tZOS 00{16511& Iglaxlnf? o xg‘a{;\%sco?sofgarfrcﬁﬁlal such as’ natural or
symtheti¢ gpamsgl sasms,mteﬁakeﬁnibaﬂ:t sodivey cashespmethyloiis]ose mmd sﬁlmll known
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suppositories for rectal or vagina
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T%oéokﬂp'o{ﬂﬂﬁ of Bl Pﬁ%n@ﬁ%%% /? Be fd%mh])éfé!i G& gaﬁﬁﬁﬁ@ﬁcﬁﬁh@ﬁ‘aﬁon (e.g.
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ernflgbBth 614 oCaBecaX v &ilicldsfofl bfpladtutipheip aqbiidyethylene glycol.
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preparations shortly before use. WO 2004/ 085411
PCT/ EP2004/ 002995 - 32 Enul si®hs may be prepared in
solutions, for exanple, in aqueo%s @ropyLene | ycol
The spwPpBAS Oldhe Praseyt Bomtian HaehR AT 3trm i Sem & e
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D BHUTRTH O HTA AE MA Y TR OUEh Y SEPRABIE col orant s,
flavors, stabilizing, and thickening agents. Aqueous
suspensi.ons. can be.:-prepared. by 5 .di spersi t.he fi
T O PRRMaE 16 B OhBORER: EnoT TR EGE R o e Lpliifedaof ot
sohmibey dratisperssiiel agsipplét diredtly oo the sysat deetty by cpowentiona gieass, for
net hyl ge | ose,. ' c Dyl cel :
B Rh et 1R IS ST hg L IR R L YRR s Shge o
miltidosefame At therdatentasoof axhgposectretial this ey bo rchprapé bt p gationt
i i ; i .€n the case of
it B o IR
1 spragys tuistresy berpchipived forggaraple BY meang OARBIGEAIBS 2lop 7N SPTay dgP-
syringes, small volune infusion or .in nulti-dose
containers _wth an added preservatiye. Th e
Thesrpaeinds ahike mayent arationory bororrulakd g%ﬁ“ff@ﬁ’g pRgstration,
paSinlikdy @ 'e rd@pirai@ it a B Bicluflin idtivin 41 sAeHHEQHFoY ElTheddomound will

for _exanple sol ytions_,in aquequs | yet.h ne glycol .
BT 8 LB PFIClo o R AHIBBUS TEARF Bf B0 i PUBTEor . Sacha
paSiQily/ Gt Rayie obeltiet e SehiiGhorde inthopy, fareagply dpinjcrdization. The

ol yet hyl ene gl:yeol , veget abl ils : Li.ve-ail),

sl i a g Lo Garrssaer ot pih g htidhrodlye '
chivnel waycabon (GHG), foo exmipi, dichiomgdntnstiehe, &chpreamrapatyne, or

et t | emul si fyi Of: .: | akh Lzl o :
iRl ot oo R BB uhte PO 1k by conventently
alorgniaih semtfackey sipd ak ecitfjovlier dboeidruppeabarsgireled by apataed

eolaliop L . _ il )

vab 3P (bl 8Bl iy Skt BT RN K oL b 80 RO, for
exqumhlec peyder mix of the epipand g ssfaliie poveEr Wee sRch 2 frotog starch, starch

def?ig%ﬁ%%g EHI;{% gfﬂjgd%&?pl%ﬁ?ﬁl@&&l deﬁ%ﬂgg%dﬁg Bo%ﬁﬁgl@%&%@{?ﬁ?ﬁ drhe powder

or t dm hi Stration pi derm s_as Lin i
cagrioR b, 2 ae} imaisneet o] GRRPOVBIer erResHiPR ey By Regponted m vt
doR@ER R forPx i PR I Sap@ist of ERRINBeI WY ¢, cblfin 656IRE fackdBom which the

ornmul ated with an a ue%% ol ly -base wth the

f M, q S 0
POFias Bt Siistrred BY Regs; %%W&ﬂﬁ“ and/ or gel ling

agents. Lotions nay be forrmulated with an aqueous or

ily b and will jn 25 neral al sa. contaj ni-n

il %ng? gci%ugp? ic% {)ea]érg?ﬁr ’w %eiqoic??%ﬁx g %%agjﬁ: éfc’)r%u&ﬁged or
codlirslpelslbasg adgi@iztration of depetivdi ingedigenFer, extnplekteméangpounds of the

agents, ..or cqlaring;agents, ' jt :

B PP PR A0 0 B s
Thesempelivey mgstened drey givaxgegﬂogs Whﬂna;uﬁﬁim/b:]ebgge[pﬁ @,comgw& 1§,necessmy
an? %eﬁ??ﬁeﬁ?&nﬁ»‘fi@&' %iftla &e&&&ﬂ?ﬁﬁiﬂ%ﬁ isE&Eéiéﬂ 8 SRR bl #dnBbrmal

he active | grecefl ent 1n an ifert base _such™ as . :
degjedraitsystensrede § 1331119@_}31 fﬁa@ﬁd @ms(l;@eadhmvegﬁéh@ F@?O%:n'ghe ?ompound of
itV %%?%Q i@? aﬁ‘lﬁ’%ﬁé(;d! a‘\flﬁ‘%g%ﬂ@t?at@ﬁ LAMBdr O 843 B0 Y1 -doRcyiskad

sui t _ ‘
cycloheptan-2-one). Sustzined release delivery systems are inserted subcutanecusly into to the

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

lipid soluble membrane, e.g., silicone rubber, or a biodegradable polymer, €.g., polyactic acid.
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The conpounds of the present invention may be
formul ated for adm nistration as suppositories. A |low

WO 9H/08MYL wax, such as a nmixture of fatty aci dPCT/EP2004/002995

active conponent is disperse onogeneously, for

SRR Rl fnlali¥hs %Ioiné Wltg %Iéﬁ&lageuﬂ&ll Ezﬁﬁer%ﬁiﬂné}l@ﬁlﬁ%g&%?% aro described in

mxture 1st enmpo I nto conveni ent si.ze

Regiingsane dPe riecnsotmd Baetice of Plywipei 19§93, o dydy NodYarin, Mack
PublskiERZAQALP A28 %Aiticn 33shh P LATROMAIS Bfled AEMREESABntist may

i nvention naybe_ fornul ated fof vaginal adm ni stration.
mysgly S forulationnahia, hedpaching offer 9eCpeiPRy Provdmamsyous
fofiilASs ©0 B batiiinGohs cddidiiifol Aithdi@redbdring@he compositions of the

i ngr.edi ent such carriers., as are known i.n the art to be
Pf%ﬁﬁ%ﬁ%‘ﬁfﬂil%{’tla%sfa@e PhePBpsiE de T dheraPREiSiCRYEnt i nventi on

may be fornul ated fornasal adm nistration. The

sol ut...ons or. suspensi ons are, applied directl o the
ek s O £6 1 BROR, BT <Rt o, org selfplecn g ober
vehickly fppenmpip) pef be catitysgrayplisidieby orinul mddificrsionafsalb dormulation,

.QV|.: ' . singl e or.. oultidose IR TCT A

BRI DB et BRI S e s LB Byl Shitn e
ordinay p]a'ﬂioé_ﬁ:te arteol miodify the rouig ofarinaggtragion prat dnsage regimen of a particular
coBE&gﬁtiﬁrcE[&éfi] qg Rk HE, g:fu 3@01{%1%{1&t %fotﬂe gf]e.sgtfé RSN for! Baximum

the case o _81a Spray, this nay be achieved for
bepstiginbpiéechip paetss of a metering atonizing spray punp.

The conpounds of the present ‘i nvention may be

fornmul ated for aerosol adm nistration, particularly
The derpn gherapspfically effSptive aeuntlfy UpIddierrdn PEams Bp REIRRRlgPquired fo reduce
syﬁﬂi@’lmltﬁ' &t iht@t dilﬁ‘:ﬁse #hen ?ﬁ&pﬁ&ﬂd F‘hé |d?set9ﬁ'ﬂ? %@gﬂd}’usté];&V];ﬁ_ e individual

s article size for_exanple o e.arde five
rewymﬁ?tg FoFsh partipdarcases (iRt doster G33rRCY IR wide ﬁlﬁgﬁs fpending upon
nu@biods Retbrd yucml‘ﬂ% $RQW of Fhet di@as fo, beftfbrate&)(&ﬁﬁlgg aldy/ general health

l.croni.zation. The .active i edient .is.provided.in a

confiilTh Aokttt R et 4D TR e B Pt and
forehbadafitistestion aidthe pleGiréices fralrexporiennd & the medical practitioner involved.

di chl pr.odi fl uor thane, .trichlorofliio e .
Fo S S ettt SV GAPRERES R B 01 P B 0 R goay weiaht
pesddyt shbilé bgaspropiiug: merwstkrappyndariv emoeinition therthmo A preferred daily

oy . e hinaT

oSO8 PR B SOAE] O S gk S IR RS 0.1 o

Ioﬁxmggvgrt@ﬂjf velght ankdanastpriefeaed hfrodiplon £0 wadke bedypweightcher day. Thus,
. e of ) e

e gL B B oSOk s SRS DI 1 o, T

daily desagsccande administgedrchsingle dpspar priaglivdéadrdogages, typically between 1

and)¥ Ab@X¥W-P BN, CRLdly, Gelthith esiRnd vRel WMlIAYdoRIEE RhicH iR8ess than
(PVP).” The powder ‘"carrier will forma g in th

f na gel . )
therpéiarmcdess phfhe qomypoprnddrredtspbidossasis Refasse by swallippregpents il
thd dpﬁﬂﬁiz{jeffedﬁ&?hé pidriduar gﬁ&f& H@ﬂe&higclﬂ_ Ok BSar) E1%:i11 in treating diseases .
cart es e.g., atin or j ster. packs from
dogitbedy TR 5l ler O e P O By B G ogpersond
knbwibddee expevibmie ad@sthe efhclohaesuf dfid aficenn, beapereganefierapentically
i.th enterigc coatings apt ed .f or .sust ai ned_.or .
et P Bt e R BB BBy Bt RO G Pl emd potient
i ngredient. For exanple, the conpounds of the present
In éﬁ%o%ﬂ%én%]o @e%ti&? gl a{oa\t’eec%gl Buﬁc{ & qssgi? Eagat'!e aBfninistered in
subcut aneous ‘drag delivery devices. .
combination with another antiviral agent, such as a nucleoside reverse transcriptase inhibitor,

gl ycerides or cocoa butter i33£irst nelted and the

y

D

another nonnucleoside reverse transeriptase inhibitor or HIV protease inhibitor. When the active |
compound or its detivative 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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30 These delivery systens are advant ageous when
sustai ned rel ease of the conpound is necessary and

woOwhgespatl i ent conpliance with a treatment regP@BEPRH4/002995

cruci al. Compounds in transdernal delivery systens

are frequently attached to an>skin-adhesive solid

support. The caonmpound of interest can.al so be
the il HeltPAMiFTEOh BAL P SOPEFFIE P SHERHEL ¥ ét.%?S?ECAEO&h% of the
mﬁcledaﬂe e WA "Coohedhe mﬂmﬁmeas us&lisdreih ﬂﬁdmbhﬂﬁaéﬁinistraﬁon

very, systens ar.e | ed syhbcut.an ous into
of e neSlob Bt g LRy f&ﬁlae F&@mbrp?ff g of hosc’aBents at the
saniiles camlbe ntidvadbsa gingla }ﬁﬁ‘hﬁhﬁt}.&.‘l etdnaummmwm dloreracave ingredients or

| i pi | ubl nb _
b% F@:ﬁ%&t?%a g\lg}uzta%g]l%/a%%%s%a%ag of 18»70 | or m%oenc?os%*%%g{ {X\b{ﬂ a s?nﬁle active
agifl4/ 085411 PCT/ EP2004/ 002995 -34 Sui t abl e

formul ati ons al ong with pharnaceutical carriers,

di l uents and exci pients are described in Ren ngton;
It T8 bsundsrmied drtirofarenses lesseipto tmamqnﬁ@yfenﬂg@smpl@ém@a w5 as to the

trgatrn\%t o%ﬁgﬂn 10 s, abH Blat 8B '&Qﬁm@ﬁ@%&is 14Reedt frbhent of

East on, Pennsy vanla A skilled fornulation scien

g A PYOTEEn Bl RO GISEHTROR AT, Gy Gig herein, also

idcRleSRaThdnt SakbRPIkR 0Pk BMELE o HUTBHIQ S assSe i@l Wit dniesdRd by HIV -
for,a particular route of adm nistration w thout

Uﬁ%ﬁﬁ%ﬁFﬁﬁcpﬁéﬂéﬁﬁﬁ%§F RS of the present invention
unstabl e or conprom sing their therapeutic activity.

he_nodifi.cation of the t co nds
ThGRGr 6] HOIETPR it BITRo i ORE RRClognt-( gl Sheh form, the
p@p&ﬁﬁdﬂe is Bubdieedemed hytitadmsespbitahied dpprqpnaﬁarquanﬁtles of the active

c%{:q&on)ent aﬁ#oﬁﬁggiggge lfc{:rxor[ g%'IJ:L ! Ia?ﬂaé:ka&gre 4P ?ﬂ%{lbr& tﬁ?%ﬁc‘%g%e containing
diapfete dubntities aff gepavetido, \amhrmrpat:kmedoﬁabﬂphavap@m fuhd mWCteWelﬂ vials or
Sultg AR 'th Xm{t Iaﬁsagg rgn% el b@g gﬁ:@%\é ttETﬁét' Rr&Ng 1GLSRYREIF, or it can

I Men o in order to nanage
be ﬁe apprapmmn;mmbnemﬂags OB@e&ehJepfpﬂkm&mbonpounds for
ﬁHXIﬁUﬁ] beneficial effect in patlents 15 The term

"therapeutically effective anpunt" as used herel L )
The ahgmaseutinb aprEPasiigns inclrample Sitre 81ves jnrprabirshene stiffed in the att o

o S88% dnﬂer&ﬁld‘ Dy hdbids thelf6seHORe: n’lﬂbﬂ | TS sBelildsdied chiBidered as
the individ requirenents I art|CU| ar cas

lppae %@a@eeof&%ermvamn AR af Beind Ssee SpRPRER s dhereor

nunmer ous factors such as the severity of the dlsease

ThE Pt ok FEY O AN ST 6 At of orgei

c}i’@ﬁlhiﬁjﬂtTﬂef‘stab@igr@iéﬂaMOEdw stitRestOtt eitlen da-aaﬂ)y fmrlahl@from commercial

s?q{%esnr%ga}r% tox?ogril? 8% ?n%{ ttg%sp fvgé; 32&39%%1%1%& ’reghn@qa !; fLShn ﬂlf the art. The

fatbbiing esmmplbs Gnfia)ardigiényio doabigbosiskied wethe aw bonere@legrdy understand

anJ] % pra ce Eht]f %I%Sérg{n g[ft %d y.['h é]:gg% DOPI?E'!’COQQX I'gfp %&nﬁhﬁ&the scOpe of th
priate*i i nonotherapy an i n conbi nation

ntvhe‘mcalplyat mirgly sftemgalinsttatiteyand mgnéa’c vs thiseaofkeen about

0.1 and about 500 ng/ kg body weight, nore preferred

0.1 and about 100 ng/ kg body wei ght and nost

preferred 1.0 and about 10 ng/kg body wei ght per day.

Thus, 25 for admi nistration to a 70 kg person, the

dosage range would be about 7 ng to 0.7 g per day. The

dai |l y dosage can be adm nistered as a single dosage or

in divided dosages, typically between 1
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and 5 dosages per day. Cenerally, treatnent is
initiated with small er dosages which are | ess than

WO 209¢/08311 num dose of the conpound. Ther eaft er PCT/RB2004/002995

dosage is increased by small jncrenments until the,
optimum effect for the individual patient is reached.
One of ordinary skill in ' di seases 30
described herein will belggﬁg?t% ‘hout undue

experinentation &gl e hicebdamdmxgphepdestital
© know e exper nence and t he | osure this
appl i Cg%@gg%‘e” al, Ia th&?ﬁ ef fective
amount of tMh o |nvent|on for a
gi ven di §&ase”and patient. In emﬁ Ents of the
i nvention, the active conpound_or a salt can be
admi ni stered ¥4 35 conbi nat | 35 37 B A apother antitsd? al
agent, such as a nucl eosi de F@vei S¥ transcrlggpsq;B
i nhi bitor, another nonnucl i SR step 4
transcriptase inhibitor or fﬂevxﬁfggﬁﬁseqﬁﬁﬁﬂ%gq
When the active conpound or its derivative or salt
Steyle admi ni stered in conmbination with another antiviral

A 8gefidn oft Neniae!3MbthyytenB €od: 0T £aS L GhdIL NENE®. Pod: &8 mmol) and
ound., Wen the treatnment. i s conmbj nation

S iR PR PR e L oﬁ@qwrawatei%ﬁﬂux for 3 h. The
re@Cion, RixSire atb &n}mp&ﬂ@ﬁ WHENCHITLL0 vishadamtenittaind Biihd) The organic -

o i s bl B 3R SRt 2t o o s wod
uﬁhﬂﬂﬂMhﬁpmﬁMﬁwmtratlon of the agents at the sane
S&%b or at 'different times. Adm nistration of two or
re agents at the sanme tine can be achieved by a
Thei28gl @. 156 rimdpef Ynfroo ticopraviog stappNeCN (RS e; @68 inuel; 3.5 equiv.) and
I .
SOb %Oe/mé egl.rls WW&‘E gﬁfr@cﬂ&t r§(l> ¥engﬂe%% %g&\i/?\}i{étﬁﬁ'] Tahe crude residue

n1n|stra nor e dosa
wag m@men@échqﬁwn Eigénti2O| (1359\m14 oftrachinweshsd god bringtdried, filiered and
n r .
ev%a%f‘ﬁé@ §§éa %@1 &EB‘m&thr%ﬁh?%ﬂE o%&ﬁgtql de%l{gggdlft?/% %ﬁ%&i@ 90:10
hexpng: B Gre) W‘:ﬂ@d&l@axfﬁent of ani rral s incl udes t he
stehgeat nent of 10 humans as wel | as other anlnals
urthernmore, treatnment of a HV infection, us

Gapropg A1 war slgwlsi brbplsd o e cealedriatitionrof drebisgr ayﬁt@f%ﬁce@mﬂﬂe (9b)

in %1&@@9(@0:&) e o) Eﬂmramasasggl at 8d)y bt fhodt 108ahat Bt RYction was
the cli t hereof. .The

fection cal
SfC’BPFé?drrﬁ%ﬂﬁmeéaf gl e‘ég?ra?l?eowge id Lor %ﬂ@f%ﬁgﬁeqﬁ Uy, AfTpaining starting
maﬂmﬁgfhé Qilvest whilewpGhted efidthetyBow L6liPwaPaTALIvih E5O, filtered and

vl PR B G et OBV BTROROATY SAToBUATE) GGl -

mefloxyppheayimbéylnjplack®ded preparati on, the package
containing discrete quantities of preparation, such

as packeted tablets, capsules, and powders in vials or
stegipoul es. Al so, the unit dosage formcan be a capsul e,

A EO%MOQ of O%é)’géq aq Hd iOoléfrl)gg—I Pt&%l I'Ieateﬁ) lt 116 i?&‘ 3 TLQ Geaction was

er of any ese |1 n pac

ropri at
GOCQ@f ﬁ@ﬂél@ﬁ?@ﬁ@eﬁ& B cc dhpresttidnores dripd @aim eﬁlmadaﬁné evaporated
andinY BRulkif: £AARY 9e HBOSEA Sithbdt 8GRt tO nOre

clearly Unhderstand and to practice the present
i nvention. They should not be considered as

EXAMPLE 2
4-chloro-3-(3 -bromo-5-fluorophenoxy)phenylacetonitrile
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limting the scope of the invention, but nerely as
being illustrative and representative thereof. 25 The

wo camapsiantls of fornmula | nmay be prepared by vaPCBEE2004/002995

met hods known in the art of organic chem stry. The
starting materials for the syhtheses are either
readi ly avail able from commrerci al sour ces or are

known oF~y 1055 % pr epk , .,
known in . ¢ fallaow.ng @o- fra) are
given to hoge skllled in the nor e

clearly undgrstand and to practi Cep he present
i nventi on. r They shoul d not be conS| dered as Iimting
the scope gh.#heg—36— nvention, but nmesely as being

il lustrati¢e madgepresentative thereof. WO

2004/ 085411 PCT/ EP2004/ 002995 -36 EXAMPLE 1 . Et hyl

step-1Ch| or o- 3- met hoxyphenyl acetate MO Me MeO |y CH2X

Agagﬁay]nf 59 ﬁ%é ﬁsagdn@[or)_senﬁo%}t gé}o%de &)‘7069% trz@h!n%tﬁ&d%cr (1.80 g
5.0 mololy dndr?0ohl 4f ERliovase Beatpdite, @Qy{ﬂ &rrehbs efoggd t@rﬁ\,;pgsred mto water

(160 %JLWd) exttlz}.@t% (ﬂ@ﬂl&?ﬂg@l’h (@ s Smﬁli)alﬁntge cQﬁBZ‘r@d/ brgamc. extracts dried

er oxi d

S dlgiedopd Priporisd Koy R TR ofé%g%vam%wl AP i colorless o

wiEOteused liiratkie th W tdbséddeekidp.and washed with water and
brine. The organic extract was dried filtered and

evaporated to yield the bronmonet hyl conmpound 9b which
used w thout further purlflcatlon 10 Step 2 The

A F%c%ﬁéf%,} f%ﬁ%‘?ﬂ%@%@g 2;’”‘3%@ @g@ﬁ%%@ %’aou’s\l%ﬁ%ol were

stxﬁeﬂreousmEteﬁﬁemere fetHrh. eﬂiheat*olum@ wizb evipedatiouabent 25% of the original

er n| ht he ¢ .ud 0
L
saﬁlritecb N1 amdi AemEpo Hi@d. ThSi ¢rgf'0:ac ghase crasofriadod etk ﬁltefed and

oqat@h Ltgg U ;lruaét pfbqdts i,grilﬁétt %,( gngga/%a%ﬁﬁ%t%gapﬁg) and %ted with an

xane seous

hewers: 0wl gyadivabGl0dd  i6rlD) &0 Helé adp @d%@ﬂ’h@ﬁ Hres gfeolorless oil.
4- chl or o- 3- met hoxyacetonitrile (9b) in toluene
(10nL), ether (10 nmL) and Et CH (El m.) for about 10
m n. The reaction was EXAMPLE 3

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

CO_Et CO, Bt CO,Et
MeO ‘ step 1 fe() ‘ step 2 RO
HO Fﬁ“%ﬂj Me
. 6w e e
CO,Et

step 4 @, :©)
Ke
33b

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

step 1



10

15

20

25

30

35

stoppered and stored at -30 C for one week. TLC fail ed
to detect any remaining starting 20 material. The

WO SHHPEHi Ll was evaporated and the yel | ow sol i d R&S/EP2004/002995

stirred with Et20 filtered a washed with Et 20 and
dried in a vacuum oven to yielld 0.57 g (90% of ethyl

0
O ot P P Ao PHENg Rl Mgl ae%e%%%?&w%éf%w“%‘%%m with
waler 29 bgug.skied (h%ﬁazS@ﬁeﬁlteé%i@pﬂ evepwvalsd. togishddl ¢ G0P) ofvitd
extracted with -Et OAc. The reaction was dried (MS04),

filtered and evaporated and the resulting product 9e
%@ used without further purification. EXAMPLE 2 30

Té-Cotiion-3- 41341 br.apMo5- —hmaﬁahﬁﬁ%x%&&%ny&@%e@m ﬁ'ﬂnﬁ of THF

‘”ﬁ%%g%%%‘é/ aPCT'QSE% E’ﬁ? ?{DQOZQQE_@PH o Zd(dppf)Cl . 024 g;@ 099 mmol)

alfSDRAR-H Gte; .08 mimolur.@ah PhBS)dnd 066 105uabti® D MM followed by

o EBEEHL 955 B 1550007 0%&?41’@3@%8%%@&1%9 g e i bath

was fenrdoyedcaml e réaption allqmadrte Glvata tt® rivaidethen Eea(teHOﬁa rBfl!uk @hd h. The
d the

ot Ay ISR ' gl ey P, e e BFouh @ pad of

CEBVHPEr andable sadidy mebted 2h0261ggl}f0?f1ﬂ1tﬁ“t@mt’réﬂbh ybmbieed vty extracts were

w%ﬁe@%ﬁ@m&f& 24 KRR, cﬂield (Ji/f@?bﬁ %ﬂ&\ﬁé sgl%grg fgéprgﬁ%d t%é a@%dtO%O g (85%)

subsequent step ture
Ofmiﬁ‘ﬁ@WgﬂefhﬁP@zﬂnmf‘?@ahd 20 mL of 90% aqueous
et hanol were stirred at roomtenperature for 24 h.
The vol une was reduced to about 25% of the original
st ume in vacuo. The resulting m xture was dil uted

ToM &h 660 (80 4l ) andspogys eghnidlf Oaftd Bt sat UCﬁE(ﬁg cooled to
7 '\él an dc? nL of H20 “The or‘r%anl c phase was dr .

JepAdded (opEise ¢ Rginge PRECP Bl Ad44 tred)- N % at 78 °C the
reﬁntmﬁltw@ﬁ strd ot @ in Std-wae e, I&tﬂ’:@&@bﬁ@rﬁﬂﬁfbyw@ﬁ_gcooled to -78 °C
onf ot ftiiotes SR PSANES GO0 AIRY Pt el ol Sriypi weshed
with wiilr; ¢2urletl DIEECOR enbbiihe: Fhéeipinid pihemyd driac@iiSD, paiddhe solvent
evgﬂé?ytled t%satﬁ%l[d 1.4 g of ethyl 3-hydroxy-4-methylphenylacetate (5a).

step 4 :

To a suspension of 5a (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,ClL. 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 filirates
were washed sequentially with 2N HCI (2 x 25 mL), NaHCO; (25mL), water and brine. The
extracts were dried (MgSO,), filtered and evaporated. The crude product was purified by silicl:a
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), HCl (7 mL) and H,0 (3.5 mL) were
heated at reflux for 6 h, cooled to 1t, dituted with water and extractsd with FtOAc. The
combined extracts were washed sequentially with water, satd NaHCO,, and brine, dried
(Na;S0y), 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



20 COzEt COZEt CO2Et MeO\ step 1 MeOstep 2 RO\ / O

HO F3C-S-OI / Me | / 11 4a 0 0 4c: R = Me.;~ step 3
WOQ4/8sd1iy C1 COzEt step 4 O 33b step 1 ToP&TEB3N04{§02995

sol ution of ethyl 4-hydroa~,-343,(4a; 13.7 g; 65.2

=01) and 260 nL of CH2Cl12 wundér N2 atnnsphere was

o .
mezmml oL PaR e o%vcaafé‘%éf%@ B3R iR of3a afp g sotcs o
Ik-118. 8 mmol ). The reaction was stirred MD 2004/ 085411
PCT/ EP2004/ 002995 -38 in an ice-water bath for 3 h.
The solution was transferred to a separatory funne
and washed with water and brine, dried (Na2SO4),
filtered and evaporated. to yield 21 g (90% of 4b.
step 2 5 To a solution of ethyl
3-met hoxy-4-trifluorosul fonyl oxyphenyl acetate (4b) in
4 m. of THE cooled in an ice-water bath was added
.slowy a solution of Pd(dppf)Cl2 (0.024 g; 0.029 nmol)
~and DIBAL-H (6 nL; 0.058 mml; 1.OMin PhMe)and a
smal |l quantity of THE followed by dinethylzinc (0.29
m.; 0.58 nmol; 2.0 Min PhMe). After addition was
conpleted the ice bath was renoved and the reaction
allowed to warmto rt and then heated to reflux for |
h. The 10 reaction was carefully quenched with a smal
quantity of water, filtered through a pad of
CELI TE(r) and the solids washed thoroughly with Et OAc.
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 hoay- 4- net hyl phenyl acetate (4c). 15 step 3 To a
solution of 4c (2.2 g; 8.0 nunol) and 250 nL C112C12
cooled to -78 C was added dropw se vi-a 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
or gani ¢ phase washed



10

15

20

25

30

20 with water, saturated NaHCO3 and brine. The organic
phase was dried (MJSO4) and the solvent evaporated to

WORpBFHIL. 4 g of ethyl 3-hydroxy-4-met hyI phen PICToFRaR4602995

(5a). step 4 To a suspension q& 5a (4.8 g; 25 aunol),
2-chl or obenzeneboronic acid (7.8 g; 50 mol), 25
Cu(OAc)2 (5 g; 27.5 nunol), powdered 4th nol-ecul ar
sieves (15 g) and 250 niL of CH2Cl2. After 4 days
starting material was stiEXAFHBAt by tic and an
addi tion 5. 03-92 @Elo&?ﬁengﬁr} Q@u Jﬁgﬂyﬂ-a%l?am@qu’%gter The
reaction was stirred for an additional day and the

suspension fil teey@d t hrough a padc@pﬁ;t CELI TE(r) an@l@ Tt
sili q@e@el Thd sol i ds Wel$ she vel | @h CH2CI P.
I3 NN

The conbiYj il trates. wer edﬁsegu 5 th
- 2N HCl (2 25 M )siep NaHCO3 ), ter andl
The 30 extracts were dri ek ( ), filteked

evaporated. The crude product 4gas purified by ilica
gel cbromatogaphy and eluted with 25% Et QAc: hexane to
yield 2.2 g (28% of 33cCm,Btep 6 A mxture of O.
(2.6 mol ) of mH. HQAC (3. 5 m), HA {7

(3.5 m.}—were hedfedyat reflux for Y 0 it
~diluted s#nh wat et apnd extragt 35
conbi ned extracdts were washed sequen a@hv wat er,

satd NaHCC3, and brgge, dried (Na2SO4), *&ﬂtered and
concentrated. The crude product was purified by
mq&ronatography on silica gel. The eluted product
i.ned the 3-chl oropyridazi ne wa

whi ch
T SR lrim 3 BOn RS Rher PR AH Fo4B Ba1s) InZFECh (200 mL)
athOAes fdaRitopae AN@QSOSS( RL213R.9 MM Jrfsllnﬁ@d%r%dmﬁﬁ HhioBitel (16.9 mL;

1At LR BT obiresaon Rotupeieg st e for 6 B and poured

B {1 iciwtatur aeiptnen ORle) agheeishyaspirvanystlactad efith (L‘I@C]hdarﬁlt ﬂw lcombined
E Et 4=1.€0 1!le P iie

o BILE e he S i eSOR b R el gty i o

product 4e was purified by chromatography on silica gel and eluted with CH,CL:EtOAc (20:1) to

vield 13.96 g (69.5%) of a white solid.

step 2 .

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

step 3

A solution of ethyl 4-ethyl-3-methoxyphenylacetate (4f; 3.0 g; 13.50 mmol) and CI,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 CH,CL:EtOAc (4:1 v/v), dried (Na;80,), filtered and evaporated. The crude
product was purified by silica gel chromatography and eluted with a CEL,ClL,:EtOAc gradjent -
(100:1  100:4) to yield 5b (2.0 g; 71%): m.s. 209.2 (M+H)".

step 4
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step 3 step 4 Et \ Et 5 5b 33d step 1 To a stirred
sol ution of ethyl 3-nethoxyphenylacetate (16.0 g;
WOgpu4A8s54tiol ) in CH2CI2 (200 nL) at rt was ad@€d/EP2004/002995
dropwi se AcCl (9.88 nL; 138. ggnol) fol |l oned by
stannic chloride (16.9 ni; % 1.0 Msolution
A LDIEHRCHE) ks %&9?5-59&0%&11&{&1@&%{@3(5% 658 %; o6 Lnbih), 2-i0d0-

poured

: chga e&a%wéﬁ% x0T oD £6P SR B TVED) (0.020 mL; 0.096

O RhAREP @XLERCHS WelS.MRRDL gfré%at &F AR RE ’fordlrS' £ Cuprous chloride
and t He sol vent renoved i n vacuo. The cr ugr
(O%Ea&j g@tm%l) Wasagsisd prd &a selytiemnvasfaesendapty r@%ﬂ@} WixgEe was heated
1o §20 *@f 15%?&;%%& 1) rg'ﬁﬁ{sgs Eﬁsﬁ%%gmis%gteﬁe%i ﬂ‘il‘augh)é_' ;%h df CELITE® and
eSO e e Ta m o B0 Fesppd MERZN HOL dricd
(Neg56), pehdtite ﬂﬂifeﬂﬂizaﬁﬁﬁkedi ik Mﬁﬁﬁas@fwﬁ&l Bﬁblh'brﬂi’cégﬁti:%@ on silica gel
[ t rmt cess was
and §%§e\§e il %b gﬁ’éangg]d%ttﬂ é”‘e?de(g égﬁir"?ﬁ‘ﬁ;ned bet ween

water and CH2Cl12. The crude product was purified by
chr omat ogr aphy on silica luted with
CH2Cl 2: hexane (3:1) to y.*%ﬁ%‘@ﬁ@% (16% of 4f. 20
step 3 Alx@-Ublbwrpbefioxy}-Hydopropyl-phenyl]-acetic acid ethyl ester

4- et hyl - phenyl acet at e ., 3.0 g; 13.50 DI)
and CH2Cl 2 ( Zﬁ_) was cool ed Qﬁ%t78 C and a sol ut"JanEt
of MeQ 53. 94 mMMEO L8 n CH2C12) MsPer -8Q_m .
Af t er t “sdP1 C the refictijon mm"romedt mto
rt am fred for IZ®h : reactlon waes gted in

an ice-water bath and t
of water.,The aqueous pHasey,was extracted th;h
o2C12: Bt ¥Ac (4:1 viv), dried (Na2SO8), filtered and
evapor at ed. Tt}gg{ ude product was pur|f¢,§qgtby silica
gel t og aphy and CH2
Y -1 100: 4) T

: 305te§3t39p 4
0047 002995 -41 A sol

4- et hyl - 3spydr oxyphenyl acetate (5b, 0.20 g; 0.96

mol ), 2-iodo- chl orobenzene (0. 1®fnl; 1.44 nmol),

Cs2CO8 (0.469 g; 1.44 nmol), TMHD (0.020 ni; 0.096

m nol) and NW (15 nL) was degassed with a stream of
stepilt r ogen for 15 in. Cuprous chloride (0.48 g; 4.8
ToHabpenM@S oaedatand - ES%QQ%OkMtG Eﬁoﬁ'@ﬁqc f@%ﬁﬂ) %O-Bheg. to -40 °C was

reacti on mxture was

added greriiteorPli RS Bhis béﬁr@n&ﬁxmﬁ apgl [theereaiinghiobiigh vees allowed to
waido ofo “CHlet TEGH dndRG0oled 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

71%. m s.

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,0 (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 shited with CH;_,CIZ:hexane (1:1  2:1) toyield
9.1 gof4g.

step 2

A suspension of 4g (9.0 g; 38.41 mmol), 5% PA/C (380 mg) in 50 mL. HOAc and 50 mL EtOH
wes 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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the solid washed thoroughly with Et OAc. The conbi ned
filtrate was washed with 2N HCl, dried (Na2SO4) and

WO2pH/81yent evaporated. The product was puri PCEEPR4/002995

chromat ography on silica gel 4gnd eluted with
Et OAc: hexane (1:10). to yield .31 g (3 9% of 33d. 10

o FRONEY s sy Ay 919 U it cpeles i MIBR, i cqpy weshed
with lsgtid H&H@@g,@% A0BEite, CTREsubRRobtiod 0 MBNASOD, fltered and

e\%é?'&i%ﬁ E%q%ld'\éﬁaé 4— 507 Eﬁ);o m'gﬁo?}%h%%%cé eggh )gg Iyz’%léow oil.

step 1 15 To a suspenS| on of PPh3CH3 Br " (36.29 g;
tdPd.6 nmmol) in THP (150 nilL) cooled to -40 C was

added dropwi se n-BuLi (40.6 nL; 1.6Min hexanes) .

At gplatiop | 4 (85| 130 ommaR gnd ((EbEe o 13 mInerase P@Pledm 63 C and a
scfl&[on:b@B[B% @nd nﬁg 569 @hﬁtg)l)tlﬁ 13801 Gor C-fECIz k@@ere,r KR4 loP@ise over a 30 m

sol.utjon was in on ?Otl
P dby Feasﬁ%lf%wwﬁe%w%efe &tle fO(réé’e alé%fﬁlﬁp &vagmn ot dgy 4 b and re-
cobledaB d78 Y as®aedfhlBNqudhota kit sMSNs_Hcog egb aL). 0Tk dqeou8Qayer was

oA AIARIR 10 L 0000 Sp T8 80 2L 0l A e

“with izt et brinepdiipd (Na30e) B o@pbiafdd(ts yiehhdlighs rcsal dildSThe phenol was

W t h ne: Et 20 (5:1 v/v. 6 he conhi ne
PR P tlsg B, AREPE GRHpHE aie ErpSlyhinS TaHY " Ccn
CHsCInBtAO(108:)) to ¢ieil deahy] MaSOanyl-3 fhyltoey;edny nettat/@pcr. (ag; 8d %) -

to yield a yellow oil. The product was purified by
silica gel chromatography and el uted vvi th

stgHRCl 2: hexane (1:1 2:1) to yield 9.1 of 4g. 25 step

TgaA)I&HC&gW?H O%: 5 éﬁg (?O I‘II}?O @%ﬁ%ﬁgﬁﬁé % gﬁV g% G 4(I§[§QD cupric

an’gﬂ@r(@éé?i gat-Abopied) 84 pBlecplat Yieves (5.0 ghand TPl (2P wrle Wﬁa§dded TEA
3f 1ial IH@Q@%?»HHEE&V% the re&@i@n ‘%fas gﬁch-ﬁﬁ'@raayé e etB&tibA 1k Yras filtered

catal'yst was washed wit . The Solvents were WO

theqyel 289 41 CEREREGEpIbe) 391’01(92‘39 ggntam@g the molecular sieves was removed and
stirred with CH,Cl, and refiltered. The combined organic filirates were washed with 2N HCL,

brine, dried (Na,SOy), filtered and evaporated. The crude product was chromatographed with
silica gel and etuted with a gradient of hexane/BtOAc (90%hexane/EtOAc) to yleld 334 (1.0 g
66%).
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15

evapor at ed under reduced pressure and the residue
di ssolved, in MIBE and carefully washed wth sat'd

WO bh08Bt11 wat er and brine. The resulting sol ut PEH/ERM4/002995

dried (Na2SO4), filtered and_y,gvaporated to yield
et hyl 4-iso-propyl-3-nethoxyphenyl acetate (4h; 9..0 g)
st6 @ yellow oil. 5 step 3 A solution of 4h (3.38 g
14. 30 mmol) and CH2A 2 (150 nL) were cooled to -
Adpigtuge olsbitiei(bit amoBREFd(BO4e (R mI37HOD 2 fvwl))angd erQé@Z mL)} wore

hdlted QOf 482 Gh21 ORI BoRMASH i OPW-RE VQ&eEtO%cg Orte r&om’@ﬁéd 88hacts were
The.re %%lon mxture was stirred at -

Cfo
waghpd, e 20 WHe i NS P, Hlspedspang cgpggniraie %Yﬁcé‘&l ’fq #fordzs bggwn solid.
mau@@pleﬁw ks gu@m@%mﬁﬁomv G siEIGEB: A8 Mutbd Frith T R@adient of

e xtract h CH2A 2 (1 x 100
Cﬁ&# g%ﬁ%ﬁ§¥§50mﬁij ﬂg OdpgC fﬁéd aqueous | ayers
washed wth water and brine, dried (Na2SO4) and
evaporated to yield a I|i ”sﬁ?ﬁ oi | . The phenol was
purified by silica gel c%@%n& oé?%phy and eluted wth
CH2CI 2: hexane RiByl¥mehdSH-fluorpiimxPplitslacd@e: 4) to

. yield ethyl 4-iso-propyl-3-hydroxyphenyl acetate (Sc;

3.00,94% 15 stepcéh gp a solution of 5¢ (1.0 ¢
mol ), , ﬁxghlorobvn§eneboron|c cid (0 844 g;
mol ), cupri gCetate (O. 899 P
nmol ecul ar sjleves (5.0 gy ard 50

TEA (3.M& " 22.53 nnDI) and the
stirred for Zgays. The reaction n1xture was filtered
‘through a pad of CELITE(r). The top | 38cer cont ai ni ng

405608 SRR BIPRS00 Ll 2 e

added bbmhkﬂuwbmam (469 mL; 61!1 B na;tol);i TiMEED (0\&%8@,)0 41 mmol), Cs,COs

(zf g rg%mat Gt g?]n% C@%@&ﬁé@ %ric‘gs %Erféijg r@%‘?%@@’sen  Whonted to 120 °C for 3
h. g"f@dfb@ﬁtm ofixthre aa e¢@m@mb@@%@mmve@©mpnqhed yitep ghixture of 2 N
Hél?’ﬁznd(E]tOﬁc ’".[he ﬁ}l&us IXQr %QQ&&Q@ é}ﬂi]aatecf gM] %?61@9 %cpﬁ)ig g&ébmed organic

-43- step xture of O.
lepererp P bivte i MABKk Tersd yodaseeoratpbialsgmess. The
cr@de l%ﬁﬁdﬂ Yovds Adhrbatdlrah 0@ be dille® def a@d"@lu?e’&t wﬁrﬁ]ﬁ: theehnWELD (9:1) which

~ The conhined extracts were. washed with HO
Ylﬁlli‘?de%fc((ﬂé gy filtered and concentrated in vacua to

afford a brown solid. 5 The crude product was purified

by chromat ography on silica gel and eluted with a

gradient of CH2CI2:EtOAc (15:1 8:1) to yield 0.10 g

(20%9 of 60. EXAMPLE 6 Ethyl

4- et hyl - 3- (3-fl uor ophenoxy) phenyl acetate 10 COZEt

CQZEt :

oFe
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IEFO~F, M nme, 32b 33c To a stirred solution of
32b (0.8.0 g; 4.12 mmol) and 7 m, NWVP under a N2

WO 204683#tre was added 1- brono- 3-f1 uor obenzenBCTEHFEY4/002995

m.,; 6.18 mmol), TMHD (0.086 4o 0.41 mml ), Cs2C3

(2.68 g; 8.24 mmol) and Cu(1) (0.204 g; 2.06 Mol ).

The reaction was heated to 120 C for 3 15 h. The :

reaction mxture was cool ed to anmbi ent tenperature,

and quenched with a m xt UEBABIPLEN HCO and EtbAc. The

aqueous |ayﬁ(ﬁ%—ﬂﬂ@&‘olpﬂéﬂo%?)-ﬁB(Idfrﬁé’iv\lg@-%eﬂo{cﬁcﬁte Cepd the
shed wi th

conbi ned organic [layerS were ter and

ine, dried (MgS™¥), filt.ered and evaporated
! %d_\? i en, gr ude roiéil??t RSy € ht logégaphlé&c?%o falo Nin]
siilikta gel and eTuted with u‘@, e: Et (9=1¥E==whi c -

HeT ded 33c (0.60 g; 50O WDF2004/ 085411 R
PCT/ EP2004/ 002995 - 44 EXAVPLE

3- ( 3- Chl of®- phenoxy).; 4 %L

ester ue0 Me(c) 1 P ST Cf 27R¢eptrep 2

C-DEt HG HO R 12 Cﬁ 2% ﬁ,—ﬁ%? CHG% RepMp ==
: : RU= Bt Ro= <D 3. :

7e: R= OS02CF3 step aBi Rz, Re=eHeP 7d: ReMe T7h:

Rl = Et; R2= Me step 3 step 6 ROCO2Et M M 8 -R--H

5 33e: R=3-C-CoH4 step 1 A m xture of

4siay6rox§{- ehehy! acetic acid (6a; 1.0 g; 5.49

nd t hyl €net etrani ne (0.808 g; 5.76 nmol)
and TFA Me T were stirred and heated at 90 C

Me
8 :R=H
33e: R =3-CI-C.H, ;:I step 7
step 1

A mixture of 4-hydroxy-3-methoxyphenylacetic acid (6a; 1.0 g 5.49 mmol) and
hexamethylenetetramine (0.808 g; 5.76 mmol) and TFA (7 mL) were stirred aud heated at 90 °C

for 4 h. The reaction was cooled and excess TEA removed ir vacuo and 35 mL of ice and water

Rie

2
‘%gl%am ¢ aci dﬁf{h:yésozcg

1

was added to the residue. The resulting dark brown solution was stirred at rt for 20 m. The
aqueous solution was extracted with Et,O (40 mL) and the extract was dried (NaySOy), filtered
and evaporated to afford 0.70 g of 6b (61%; m.s. (M*H)" = 211.13; mw =210).

step 2
To a solution of 6b (4.0 g; 19.03 mmol) in EtOH (80 mlL) was added con ELSO, (1 mL). The
reaction was heated at reflux for 6 h. Approximately 80% of the BtOH 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,SOQy), filtered and evaporated to afford a brown oil 7a

(88%; m.8. (MHH)"=236.19; 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 shaker under a
2 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 . A second portion of 0.15 g of PA/C in HOAc (15 mL) was added and reaction continued for
emother 12 h. The mixiure was diluted with BtOAc and filtered through a pad of CELITE®. The
catalyst was washed with EtOAc and the combined organic extracts dried (Na,SO.)- and

step 5
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for 4 h. The reaction was cool ed and excess TFA
renoved in vacuo and 35 nL of ice and water 10 was

woadegsd1e the residue. The resulting dark br oROT/EP2004/002995

solution was stirred at rt for_20 in. The aqueous
sol utlon was extracted with Et4§0 (40 nmL) and the

extr S drle Na2S f|| .ere at ed .
VOB for 46, FOUG PSR i 5 pRBYRNR) B ks win
CﬂzQﬂﬁ&xansﬁzielpto?aﬂﬁdIﬁdrgoﬁ% mslsarn of 6b (4.0 g; 19.03

mmol) in EtOH (80 nL) was added con H2SO4 (1 nlL). The

reacti on was heated at reflux for 6 h. Approximtely
st80% of the Et OH was -renoved in vacua and the residue

T8 g;sto &% eﬁ’ ag’i’% §e§7‘\2§ 1"?5 f@‘i@%ﬁh}éw&ﬁ % 9rd 3Rk GaRh h35fidine (3.60
H@Néﬂsmmoli fallowed by dregwise agdition efitrifls @W@Fd@ & 6@;‘» 5\;#, 55! 26 1mmol)

o@e‘;r abbak 2 B8V 'I‘Hé §cac1;(1cM+ {7\’)& St%?é% ég} (fnﬁ'f)r% Qﬁs Be. reddiod tRiRiure was

Pd/
et s HE) it SN aen e s pep PR to yield

0(44Q B9k ks £ B6wBoil(1004§ showed product and the
correspondi ng benzyl "al cohol. An additional 3 00 ny

of Pd/C in 25 nL HOAc was added and hydrogenati on
sgpBt i nued for another 25 8 h. A second portion of 0.15

I\gé‘%{lm?gs/é‘gl lefgjldEE@HBé %@ﬁggigz O3 Hﬁ’?@ Fﬁ;% %J@g di ?u({ O was added

dehﬁBeEIsQﬁﬁomdﬂﬁbﬁBiAlH Hr(iad N by Phiddidy 1657l 1057 1@E]). TEhe Jesulting mixture

o3 S B S R AR 5 %, 0 et

MR 2R20044.0 629950 ma Pl o Flaet ra itk buraes shiciod afck "Gafas 5 m and heated
| t .
a{éﬁ?@: E&ﬂze?)ﬁ tﬁérJ( Jff’% 9;;‘5 & ‘fc%}][ quemior?%gs E&tﬂ&@gﬁg’\ﬁﬂﬂ HCl and

Xxane

estr@pﬂdzwiﬁi 16 Gol 110 ), giod (Ns@%beqmgl evapraieds Fpfpryidq product was

| ditnef@:2 M1 2:1 viv) t
vl iy S8R Eflukfhndlo fuffiSmadhed P CHIAMmachds M1 | 21Vt
S’m‘#@@&@ﬂeﬁ%@f@% m_; 39.26 mmmol) over about 20 nin.
The reaction was stlrred at 0 Cfor 3.5 h. The

reaction m xture was extracted with dilute HO and
stBIf - sat ur at ed NaHCO3, dri ed (I\Ia2804) and evapor at ed

Al &h&‘doﬁ'o@eﬂ@l A4 denetly 13‘3:11@&)1& mmtm $; 056099 2.5 W0msbB pnd CHCL

a sus enS| 785
ERO GRS HITARS HNE W
dEphatidel Q8 Kﬂ}fm@l Béer Hh(l-78 °N|ﬂhd’te£&|mbh wad alffver it wﬂmBﬁ rt and stirred for
[).. The resulti m xt u S 'rred t
1 s et St B e WEE ot o6 P altabicl Y5 m. of
idettdtenethebymeons phase was extracted with CHyCLEtOAc (3:1 v/v), dried (NaxSOy),
filtered and evaporated to yield 8 (0.52 g; 99%; m.s. 209.21 M+H)).

step 7 S

To a suspension of ethyl 3,4-dimethyl- S-hydroxyphenylacetate 8, 10g ji.S mmo}), 3-chloro-
benzeneboronic acid (0.901 g; 5.762 mmol), Cu(OAe), (0.959 g 5.28 mmol), powdered 4A
molecular sieves (5 g) and 40 mI. of CH,Cl,. Adfter 40 b starting material was still evident by tle
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 % 25 ml), NaHCO3 (ZSmL) water and brine. The extracts were dried {NaySO,), filtered and
evaporated. The crude product was purified by silica gel chromatovaphy and eluted with
EtOAchexane (1:15  1:10) to yield 33e (1.0 g; 65%; m.s. (MHE)" = 319.34, mw = 318).
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15

15 Me2Zn (23 nl;46.0 nmmol; 1.0 Min PhMe). The nmixture
was stirred at O Cfor 5 in.and heated at reflux for

WO 2003/08541hen cooled to it for 30 in. The react iPGA/ERI804/002995

poured into dilute HO and exktracted with EtOAc (2 X

100 nL), dried (Na2SO4), and évaporated. The crude

product was -purified by silica gel chromatography and

eluted with CH2Cl 2: hexane (1:2 1:1 2:1 v/v) to vyield
step§ g (87.6% of 8. 20 step 6 A solution of
T@E Befﬂ;

éorf"ofdf @E%?%%éﬂ%ﬁzg ?g@%ﬁ@%@@%ﬁ) 5183 G- Qmﬁﬁpoc%grazme m 10

m%ﬁi@f %1\‘%%09 éthandfse-BEPlsbﬂ(ﬁ&‘@aSPdﬁ@ portipnyviefel 13 giNadl (71 82H mmol; 60%
in Gty CirRa rea%@%%@ 20 &F £k G Hithln At Bbwda b Shnr tg&r[glﬂtﬂh %mperature

reacti on dtowarmto rt and stirred for

wa owe
anflostigred Fppe | ‘izﬁ%& i b RO g STl o pdBisiNER B Icsaaweramﬂi sodfom
bitditel EHGE inBfure ek eedicw tﬁdﬂoﬁlgﬁl it E1O A € BIMAE RbmbIBE extracts were

GNP S8 SIS R ML OECID B 3 ores-

anyli thd ebsBiné @hﬁ&a@gra@&% onMilkca gE0ShPdintedithdiexaBiROAZ (BO1  8:1) to

y@gi%ﬁ@@@ fg{] @%he@lzgéet ate (8, 1.0 g; 4.8

nnDI) 3- chloro- benzeneboronic acid (0.901 g; 5.762
“ﬁ%? Cu(0OA6)2 (0.959 g; 5.28 nunol), powdered 4A
ecul ar si eves (5 g) and 40 nL of CH2Cl 2. After 40 h
A siigiute ofgl.Orgt(@8 1 Sinmedf 6l HDAe i 2mhd, G €4 onl)aand A6 (12 ml) were
ne3dg! a{ fe@lﬂx QOISI% ]9 085163 ]EBert ch[ Qz&} gtgﬁﬁs!ﬂ% %?&0731%%@0?-#%9& extracts were

reaction was rred f i~onal i
wished with iz ﬁmﬂr @\T avé‘a@),fﬂlteteéraed opreninaftd & yraep tf afford a brown solid.

T}E%fﬁég%rﬁauc@ Rl C?ﬁﬁﬂeﬁ%y%&oma@ﬁ%gﬁ? loh @ﬁuﬁ %el‘"ﬁ{deelﬁ‘l@cﬂ%ﬁg a gradient of

nbi ne trates were washed
cha(ﬁﬂ}tqmlﬁom mS%)eﬁﬁ&aszﬂsbrﬁml solida MeoBMHEp m 341-27; mw =
340&t er and brine. The extracts were dried (Na2SO4),
filtered and evaporated. The crude product was
‘purified by silica gel chromatogaphy. and eluted-with
Et OAc: hexane (1:15 1:10) to yield 33e (1.0 g; 65%
ms. (MtB = 319.34, nmw = 318). WD 2004/ 085411
PCT/ EP2004/ 002995 -46- step 8 To a solution of 1.0 ¢
of 33e (3.14 mml), 0.935 g (6.276 mmol ) of
3,6-dichloropyrazine in 10 nL dry DNIF cooled in an
i ce-water bath was added portionwi se 0.313 g NaH
(7.825 nmol; 60% 5 in oil). The reaction stirred at 0
Cfor 5 mthen was all owed to wane to anbi ent
tenperature and stirred for 14 hour. The reaction was
poured onto a m xture of ice, water and sodi um
~bisulfate. The m xture was extracted thoroughly with
Et OAc and the conbi ned extracts were - washed with 5%
Lid, water and brine. The extract was dried (MySH),
filtered and evaporated' and the residue
chr omat ogr aphed on silica gel and eluted with
hexane: Et OAc (10:1 8:1) to



10

15

20

25

30

10 yield 1.0 g (73.9%9 of 61: ms. (MH* = 431.29)
step 9 A mxture of 1.0 g (2.318 mml) of 61, HOAc (12

WORPO08%4¢1 (24 nl) and H20 (12 nl) were heat e@CHEP2004/002995

reflux for 16 h, cooled to rt ?nd extracted with

Et OAc. The conbi ned extracts vvere 15 washed wi th H20,
dried (Na2SO4), filtered and concentrated in vacuo to
afford a brown solid. The crude product was purified

by chromat ography on sil iIERAYBILEahd eluted with a

radi ent of 0 189
gf 62 as a br vvnﬁé% IZE%\%% iﬁl&%w&eﬂﬁ?&%&ﬁ? ; ( !
340. 8. V\gq2004/ 085411 PCT/ ER2H04/ 002995 - 47 I\/ﬂ_E8

(4-chl-or 0f2-m et hyl - 3 mienoxy- pheml ) - aekbQnitrite Me
Ve ED - zﬂRO COr) h(r"@éz step 2 |/
step 4 'g%l—'f | stlep 15: R
= OHR=~ ep 5 12:R=CICH 4: —Phl 16 R—Cl a&? R=CMJ
step 6 5 step 1 To a suspension of

3- hytit: Ry 52+ % nqg;g:qg 22 18: B= O _l,tlps
and yREe O 366 cqel gd pr-an i¥B-ngier -hat 18

added 3 M NaOH to adjust pH to about 1Q7{ga: 60 step 6
NaOCl (208 nL; 5.35% aqueous solution; 0.15 nol) was
steifled dr opwi se over about 30 in while nmaintaining the

r L&H 1hQ2@ blik Qb ter (300 mL
T&Q@E?éiﬁgdéﬁ &ggﬁﬁi‘&g? I%et%/lﬁmz&g & (i %d 15 on)/ﬁ& water ( )

°99éﬁdt1t1 & ceFrager batd e @éﬁ@darl\ééia&?ﬁfae@u%é%{ %@PP%%W G- NaOCL
(48 i80 9859 sﬁ;lmah@ r@Rition| BES nlol) WY addbh Qirgiide ol Q8biEt30 m while

was recryst lized-fro t,201r exane
gAY ISRROTHE SoEe 554 é %ﬁl aé%@ﬁ“ 5% ghgided] 5E L of 3 M
HEDdd hdiled of gﬂegpdrﬂ&l %ﬂesﬁﬁg@rﬁﬁt@ﬂaﬂe Wﬁhﬂlbh stOdrdeipd and sintered
. €0 4 (3,85 was stjirre overni ght at Jt..then
SRSaen e paRt medrh rarrs e grd b iate @ f:Dyb SR a yettow
sodidre €1t 24og;dd%h.0 approxi mately 10% of the ori gi nal

vol une and the residue redissolved in EtOAc. The

organi ¢ phase was washed with said. NaHCO3 and bri ne,
step2ed, filtered and evaporated. The crude product was

A%H’I’]:Jh%igfj egél é’l?é ég%§ g grﬁimlf M&%@E% rn‘:?![_%r%d apg I—Pé@‘;t @%5 \%ﬁ)hwas stirred
overnight at rt then heated to reﬂux for 6 h. The solution was cooled, concentrated to
apprommately 10% of the original volume and the residue redissolved in EtOAc. The organic
phase was washed with sat'd. NaHCO; and brine, dried, filiered and evaporated. The crude
product was purified by silica gel chromatography and eluted with a BtOAc:hexane gradient (1:9

4:6). The combined fractions were evaporated to yield 13 (8.32 g; 63 .2%):

step 3
To a solution of methyl 4-chloro-3-hydroxy-2-methylbenzoate (13; 1.0 g 4.98 mmol),

. benzeneboronic acid (1.52 g; 12.5 mmol), cupric 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 stil detected by tle 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 fop layer containing the molecular sieves was washed with
CHCl;. The combined orgamic 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 4:6). The conbined fractions were evaporated to
yield 13 (8.32 g; 63.2% . step 3 To a solution of
WO aR§F418- chl or o- 3- hydr oxy- 2- met hyl benzoat e ( RET/EP2@4{§02995

4.98 mol ), benzeneboronic a&gd (1.52 g; 12.5 mmol ),

cupric acetate (1.00 g; 5.48 nmol), 4A nolecular 25
gslgves (1 g), and CH2CL2 (25 nL) was added TEA (3.47

; 24.9 mmol) and the reaction was stirred overnight.

Tetaseinhep it methl Swhbretidefiytidpbeaparbehyoatel Cldardi7®g; 2.81 mmol)

dlgs%gje& LOse & %&) Qo&g%m% ”@%@a‘%&%ﬁ%@ a%'d%&e@ﬁse%iﬁﬁﬂﬂ (A1 mL;

stirred or anot rreacti on m xt ur
741 poeleld® M i Bgn dhp a@cmﬁn @Lquer{téeé P sementialp aﬁ@%Meoﬂ 0,

axﬁlQ:%ﬁ @ml lfme Bxfggmsgﬁa%e bUa@Ext&bt%Ei %@mm@ B2 heRbMed Breanic extracts were
e conbi hed organlc Itrate were evapor

e o S O S ma o s G e HBREL G el 15
a §Bite ANGhich WheehkeMd e hax aBeH NG @ ERakiaRi00.100: O

85:15) to yield 14 (0.82 g; 60% . WD 2004/085411

PCT/ EP2004/ 002995 -48- step 4 To a solution of nethyl
st T£hl or o- 2- met hyl - 3- phenoxybenzoate (14; 0.780g; 2.81

T 850?%%9*3 BRI Pethabiroh b Eetie g P regpsaed aropwise

méthdibsutivalt chlorfde 252 ;HJ;MEQ.Z ﬁhﬁl) ro@aCfI @) AdS wuﬂlﬁmmwmmy of
sequenti.al |y addi ng and con

Sty BRI ErH LS 6VieR AR D LR DR LT added. Tho
reREBAN S ﬁi‘iﬁéxf&ﬁtb%tv%@ﬁ Et?.O’@ﬁ@@HM t TheS@barkh Hﬂ@é‘@@ﬁwme washed with

n br.ine rie filter an ev
5‘%@ wiigr §2) d NakG fid HARd bring; |Timceﬂwwa”§acﬁ waydy @ﬁg@e Eigefed and
ex&p@@tew t masitcrbder pR@octpues fdhemtatamphsd ef Ezh&aO g_ED eaumg with 10%

B e fzﬁﬁﬁsb%@@cggﬁsﬁ TGP ske< 3 GRREHEEL { ony!

chloride (0.252 L; 5.92 mmol) over 5 min. After 30 mn
énall quantity of starting material was evident and
n addition 25 p.L of nethanesul fonyl chloride was

Thedwber] ciilhgde He@ORD gno B2 snpdy wistdissoleet! inditE«h oif) 2@1 KW (0.107 g

1. %&A&'a?d Ther %%gﬁ%haﬁ@%ﬁan a}sfﬁr’gé{éﬁﬁ’g&fgg%&”dﬁ‘m%% mL) was

a@ﬁd tapodigess Berhaadnqustpsbidiyn whichtweasedloarid r@ﬂfewguglﬁt ddpe reaction
' %a%'q: n&%ﬁ?gé{f)n %@%A%ﬂi g%ﬁ&&ﬁ %&?&@nﬁ% e?'a!u& (Cq{zglﬁl The organic

uting wt xane to yi el benZyl’i c

pI@Pﬂ wes washadstwiee, withobripe. dripd sMadPoy filessad E@mevaP@faé?sl tg yipiel7 (0210 g)
suPCR&Yly p&id| O fuflBer BoctQing20 g, 0.82 mmol ) was di ssol ved

in Et (I m) and KCN'(0.107 g, 20 1.64 mmol and |

m. of water. The m xture was heated to refl ux and

CH3CN (0.3 nL) was addedEXﬁhﬁﬂﬂﬂMce a honogenous

sol ution mh al m1to er ove

reaction uz)flygah Was ¢ot %Iéoﬁ 'r ate enoxyvé\h eﬁﬂgoetage

partltldﬁ, er and r 12 The._or gani c
C&Q& F 0 CO,Et

ste

34a _
To a solution of ethyl 4-chloro-3-hydroxyphenylacetate (34a; 1.4 g; 6.5 mmol) and NMP (13
mL) was added potassivm 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. After3.5han
additional 0.9 g of KoCOs was added and at 5.5 h an additional 0.2 g of KoCO; and 0.3 g of 3,5-
diffuorobenzonitrile was added. After 8 h of heating the reaction was cooled to rt and the
reaction mixture was filtered through a pad of CELITE® and the solid cake was washed well -
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phase was washed twice with brine, dried (MgSOH),
filtered and evaporated to yield 17 (0.210 g)

WO g08%4lent | y pure for further processing. 25PERERMOFO@IIS

Et hyl
4- chl or o- 3- ( 3- cyano- 5- fIuorophenoxy)phenylacetate HO |

5
w&%%% @ﬁ 1 OF 0- W&f? e rs%x 3‘Z?Ip ﬁ%a%e(?fazfﬁe—% N%bgo%a&f and brine.
ot Bianionract s N IMEED ), Bt o ouios S0 b3 S cther 352

carbonate (2.7g; 19.6 nnnol) and 1.2 g of

3, 5-di fl uorobenzonitrile .2 0.8 5 mol). The
reaction m xture was hea#%%ﬁgggﬁé C and nonitored by
TLC. . After 3ithyll-dloro-24zl5idicBRadphéholy)ghalyl2603 was

added_and at 5.5 h an additional 0.9 g of K2CO3 and
3, 5- d|quorobenzon|tr|Ie was added Adter 8

i d cake was washed Vg n

EP2004/ 002995 -49 with Et OAc. The

fiItra'e was washegiawi th 2 portions of 2N Hgh, IN
wat er and bri ne The organi ¢c_extract mas

dri
A %@@&) of qthylt %Pléaroa?nlafdecvsaa@ﬁré@f@éﬁtet &4 etz 23 gueh t’Zﬁedmhloro-
b@hhsémgn%mszc glislsQnéo tMaD (038 mL 1 9 mmol) andNMP (15 mL) was

4-ch oro -gr chi xy hen a
s T mofcw%zﬁ br uPE?PD shﬂay 5 E’GPDP‘iaﬁﬁdded and
ﬂﬂfsol&ﬂidhydgalﬂ-vﬁlﬁ |d9g’a@sea my@krem@hlmweaaem&ﬁ 134@°C £r 08 § then cooled

o3 Ry e B STBECE i SERCE Syl gorss

wvlbﬁtOﬁegﬁB@aﬂnMnddﬁlaawmmhaﬁ witht DO FET, drizd (WB,SM) and the solvent
S 0. 3 7 I d

R PSS, 42 Bl P 58, ORI 40, oo i
B@@Hma@étﬂﬂkﬁ&@@ﬁﬁ(@ﬁﬂﬁg l6%d.hen cooled to it The
suspension was filtered through a pad of CELITE(r) and
the solid washed thoroughly wth EtQAc. The conbi ned
filtrate was washed with 2N HCl, dried (Na2S04) and
the sol vent evaporated. The product was purified by
chromat ography on silica gel and eluted with
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Et OAc: hexane (1:10) to yield 35b (0.554 g; 16%9. WO
2004/ 085411 PCT/ EP2004/ 002995 -50 EXAWVPLE 11

WO2008l0BBi 0- 3- (4- br onophenoxy) t ol uene HO t i MC+BCTIEPS)0t/002995

Br C. , 36 37a 5 A solution of
2-chl or o- 4- met hyl phenol (36; -3% g; 21 mol),

4- br onpbenzenebor oni ¢ aci_d ;24 rnnol), cupric
acetate (4.2 g; 23.1 mml XAMKI%ﬁecuI ar sieves and
CH2A 2 (210 nl) - wassChlaghebe@-thAof@n&oyhioluest) nmol ) and.
the reaction was stirred for 3 days. The reaction

m Xt ur & |1\c{eeremm 3, pad of LId’E(r mne
top | ayer ai nigng tlhe l e Si § was Dved
and sti dreflltere Qnpiined
organi ¢ |Itrates were washed withEN 10 HEl", DBTi ne,

dri ed (NaZSEE) filtered and evaporated. 3Fhe crude

I T ST X P

gt Iymel),do@ﬁa acetafX@ENPE; B3 JlZmrﬁal@ 20 fmote3ulphsvex ytdoCEma210 mL) was

%dgn z egz%o r Ofli |7?:/l nﬁ%‘?lgw(d ?loﬂg’a%aﬂrglf% jof?a ¥ Qfl%?eraacf‘ﬁn mixImre was

TigrpdohpoueR 6 @adrt) CHSE®a dﬁhe (dapﬂawh bontgnibe ltfetrmld:cphe Bigtes was removed

m@ﬁea w?thgcﬂé% %J%ﬁ@re%7lfg§ Eo%ﬁ g%ﬁ?géteg st yished with 2N

- Higb|bsigs @ed@?@aﬁé&), Filtpred ﬁecbewap@ﬁfedaérhstcnrdp @mdﬁlerMhrpmatograPhed

w@hl gkhgaogeml@g&aa Mdagagr xRl ERSANZ8H&HOT 9@;@;& %31;& 3a.

was a stlrrlng cont i nued
addltlonal 48 hr. The reactlon m xture was filtered
through a bed of CELI TE(mxsawdikhe filtered solids
wer e washed t horoughl Cl2. The combi ned
organi c extracts vvereé/ %gﬁepgm PRREHO , H20, sat’ d
NaHCC3, H2O and brine, di . (MgSOH4) flltered and
evapor at ed The crude priod was purl fied by silica

36

To a solution of benzeneboronic acid (1.9 g 15.8 mmeol) dissolved in CH,Cl; (250 mL) was
added 2-chloro-5-methylphenol (36; 2.5 g; 17.5 mmol), cupric acetate (3.5 g; 19.3 mmel), TEA
((12.3 mL; 87.7 mmol) and 12.5 g of 4A molecular sieves. The reaction was stirred for 24 h and
an additional aliquot of 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 orgamic extracts were
washed with 2N HCl, L0, satd NaHCO;, H,O and brine, dried (MgSQy) filtered and
evaporated. The crude product was purified by silica gel chromatography and efuted with
hexane:EtOAc (9:1) to yield 37b (1.6 g; 47.1 %) as a clear oil.
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4- Chl oro- 2-fl uoro-3 phenoxytoluene F F HObMe OO0 e i
CE/ step 1. C1 10 20: RI = N2 step 2 21. RI=NH2 22:

WORPCHOSEHIE step 3 5 step 1 A solution of PCT/EP2004/002995

4-chl oro- 2-fl uor o- 3- hydr oxyt algiene (18; 0.161 g; 1.0
mol ), p-fluoronitro-benzene (0.141 g; 1.0 mmol),
K2C03 (0. 276 g 2 mol) and DMF (4 nL) was heated to
reflux for 4 under a ere. The reaction
was cool ed to it and pouﬂéﬁg&ﬁﬁgf ter and stirred for
several m nutes. TH€hhnuedusrsshbphthogmlwas extract ed
twce with CHQCl% and the conbined 10 organic
th@?rlne dri ed (NgSCﬂ) filtered

extracts vvaﬁed

and evapor a ' / d 20. step. plveEf 20
(1.58 g; 5.3 @ st armotus chl B ate (6.0
g; 26.6 molgr and Et OH (Bsp hil)ptwe ' et o 70 C

stirred overni gf}% The reacti ogﬁ& re vvas added to a
small quantity 5 of ice and S 10%
Na2CCO3. The aqueous phase was éitleNHd OAC (5
nmL) which resulted in an enul siprR! -AHou=
et hyl enedi am ne was added to chelate tin whi ch
reiulted in a blue aqueous solution. The Et OAc was
Washed with water and brine, dried (NaHC33), filtered
Aanbitiow afybehddred- ﬂmrql]ﬁ-hjrdi‘o}ﬂytﬁﬁezﬁ (I; 02%1 phi. CRmsaSy @ﬁcﬁrbhﬁd-benzene

to .t f 21
P D516, LRy S8 ) B
undgr g Meodbmodpbere. dhe |r@€$t1imms cécledbrontt. and pokirdCintd ¥vafdr ahd stirred for

Seeer)%p Hﬁﬁtéﬁn ﬂ( J}@% 5(0%‘51% gvag exéac@edn%vq e)T %ﬂ%ﬁ%ﬁa&é ﬂ?e combined

was added
org@lie extesals Washed with baide, idoed @\éwa [fittpien anCE@apdrﬁemtoauhiéﬁﬂ
dropwi se over 15 in to a suspension of FeSO4 7H20
(O 917 a; 3.3 mmol) and DMF 25 (10.5 nlL). The reaction
Stxs stirred for 0.5 h and a nixture of hexanes: Et OA

A(saluﬁm 20 rmss WES makd edmn'c?&eoh%ﬁé @ih?dr@!é"@ 8 gmﬁ% washedd eion (s

mtg %f{ wat er,, drled l\/g.a tered

t ‘@c? 0j° sijed overofete: ke r@adiom W%W. afiii@cto jgysmall quantity
ofmtsxsr diz_\ﬂgﬁaal bmlﬂpgj% iNab©@,. q&% gsgéﬂ&mﬁdashe%w?cgﬁah %}Ac (5 mL)
wggh 53%18]1‘(@2)31?21%? &1?18;1 ig% \éQT rgg fgy o yaléﬂgyd t% chelate tin which
re2004/1085Ud 2REThERAMDA OQ‘EQ%OAG Svhs Washed with water and brine, dried

(NaHCOs5), 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 HCI (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 mimutes
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 orgamic phase was washed thrice with water, dried (MgS0,), filtered and
concentrated in vacuo. The dark oil was purified by chromatography on silica gel and eluted
with an BtOAchexane gradient (0:100  20:80) which yielded 22 as a clear oil (0.450 g; 58%).

EXAMPLE 14



10

15

20

25

30

[ 3- (3- Brono-5-fl uor o- phenoxy) - 4- chl or ophenyl ] acetonitr
ile (63b) R HO QMtp O( Me ~ 1 step Br Pr 18 37e

wo e@aisf11 Er step 3 63b:R=CN p step | Cesi URCT/EP2004/002995
carbonate (11.4 g; 8.79 mmol ).was added to a sol ution
of 2-chl or o-5-net hyl phenol (1@; 52.59; 17.53 miol)

d NWP . L.t LU d d
The 1 askCat PepRat oy SR ke R IR aRRes . o

ni trogen. 1, 3-Dibrono-fluorobenzene (3.54 g; 28.13R
ol ¥HD (B ; gMed . 41p d ey

cakeisashed thoroughly @ wi th Et CAc. @wg{d:ﬁrraj_ﬁ\/\@s 3
washed sequentially with dilute HC, digkpitre=kaOHz— P~
water and brine. The organic extract was dried
(Na2SO4), filtered and evaporated. The residue was
chr omat ographed on silica gel and eluted with

sti@edxane: Et 20 which yielded 1.8 g (32% of 37c as a

Céé%aﬁ%ﬁ&is )@1 114 ?S‘;_&ﬁﬂlg%ﬁf&@\ aﬂaeigigg B @ol@lﬁonﬂ%—&ﬂw&ﬁ Giethylphenol (18;
- Mol : , mol ), benz

296 % PUERe) @B@T\H‘Sﬂ’ & Q%I%m‘r%ﬁ : W&%@?W(% dEssih gnd the flask
atbﬁatlﬁ ufgédaﬁh @ﬁﬂf& with ﬁh{&genTh@—Dﬁ&ﬁﬁd-ﬂﬁbr@ﬁeﬁtelﬂi g3dwag; 28.13 mmol),

room er ur int .
o) 9555 0 TR, BEP AOAL i LS 369 g Sy
antilthe redétion dnikiiee? M heanmiidtoeMafOrfat @ ch. t Theyieedtidn G8atufL2 was cooled to
a col orl ess .oi | S '
B T U,
wWiBDEtBA©f TROHragqueowsshE] Gdueeslls twithr &liteafiCh cldite NaOH, water and
fe a f C e \ d :

b2 e Al B B L 180 v
cht@@iqet@pbed on silitaecFadidutphwse havane i@ ndirh y1dedt 18 g5@Y%) of 37¢ as

a %g %a%grated brine. The organic extracts were dried
:% %O and evaporated. The crude product was

purified by silica gel chromatography and eluted with
s hexane/ Et OAc  gradient (10:1 6:1) to yield 1.10 g
6?5_6. 6% of 63b as a colorless oi

I | . EXAMPLE 15 _ _
A pastpm ST o ek Hifetidxgnol-Bh {10651 AyF) el Py pgroxide (0.069
0.84 awb) @8d €C1, (BulL) was heated to 90 °C for 2.5 h. The reaction mixture was cooled to

room temperature and poured into 100 mL of H,O. The mixture was extracted with CH;ClL (2 x
80 mL), dried (Na,80,) and evaporated to yield 63a (2.25 g) as a colorless oil.

step 3

A solution of 63a (2.25 gz 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;0 and saturated brine. The organic extracts were dried (Na;SOy) and evaporated. The
crude product was purified by silica gel chromatography and eluted with a hexane/EtOAc
gradient (10:1  6:1) to vield 1.10 g (56.6%) of 63b as a colorless oil.

EXAMPLE 15
[3~(3-Chloro-phenoxy)-4-sthyl-phenyl]-acetic acid ethyl ester
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WD 2004/ 085411 PCT/ EP2004/ 002995 -53 CO Et . CO2Et
HO Ciyo Et Et | / 4f - 33e To a solution of ethyl

WO42em@toay11 3- hydr oxyphenyl acetate (4f; 1.0 g; 4P8I/APREKN2995

3- ghl or obenzeneboronic and (1,56 g; 10.1 mmol),
cupric acetate (0.96 g; 5.29 mmol), 4A 5 nol ecul ar
sieves (5 g), and CHRC12 (48 nL) was added T '(12?%"34
nmL; 24.05 mmol) an QHKE -reaction was stirred fFor 4
days. The H@actigQp/m xture wdd~fitrer@d tRepugh a pad
of CELI TE(r). e tep—tayer cng rml ecul ar
si eves was d and stirred G2 C12

refiltered. The 1rc1orrb| ned organic filt rg%es wer e washed
with 2N HJ, brf dried (Na2So4), fritered and
evaporated. The crude product was chromat ographed with

"Roborayiie B GhE) “HERD Rl R0 Bk oD >

chilgrop@u¢rgborBpio ragidp letfoay J104- ioby @u]pr&ne ﬁ%ﬁlf&]te 4086 @i &29] IEI@OD, 44
e
in!culal% J\%IE t(ﬁli1 2N aﬁt SHU (4}82@;”%? @va%é% gt i mwa§4 05 mmol) and the

charg e roxy- 4 nitril
re(ag:gxai wag sgpredyf for 6 Y an-E?I I)eactlowg@q@)%s@te@ddhmgg}ga %?5 CELITE®.

TRe \?\‘gpﬁ@g‘e KN boleBBlhd sioves Il remoed R )stifbt with CH,ClL, and
ered 4A nolecul. ar_sieves, was added

2 (62,
eﬁ*@)‘freﬁoﬁhawer& biped preanigififEatysywere rYLaSh@l“WN%Q Clrjpgne, Fied (NS0,
ﬁﬁ&@@h@aﬁ&ﬁecﬁﬁ]‘}fer&ﬂe @iogiﬁl:t x{(@rc]:n%mqﬁ) hﬁﬁﬂfﬁﬁﬁ%s?ﬂblutad with

ilte r a be ry/silica ge

S AT B il g Sl
filtrates were washed 20 sequentl aIIy wth 2N HC (2 x
25 nmL), NaHCO3 (25rrL) ﬂl\é@ﬂ Rrine. The extracts
were dried (MgSO4), filtere and1 evapor at ed. The
crude product[378 BKQ@O-Shﬁﬂph'ﬁrﬂemkPry -pberydl-acetonigdej n t he
next step. WO 2004/ 08L5DAT11 PCT/ EP2004/ 002995- 54
EXAMPLE 17
[ 3- (3- Br ono- gAERQ --f|uor%- ? itrile H
o" , 13r ~, ~ |r
Me

32a

To a flask was charged with 3-hydroxy%«methylphenylacetomtrﬂe (32a; 0.92 g; 6.2 mmol),
Cu(OAc) (1.3 g; 6.9 mmol), 3-bromobenzeneboronic acid (1.1 g; 5.5 mrnol) and powdered 4A
molecular sieves, was added CH,CL, (62 mL) followed by pyridine (2.5 mL; 31 mmol). The
reaction was stirred at 1t for 3 days. The suspension was filtered through a bed of
CEi.ITE@/SiHGa gel and the solid washed with CH,Cl,. The combined filirates were washed
sequentially with 2N HCI (2 x 25 mL), NaHCO; (25mL), water and brine. The exiracts were
dried (MgSOy), filtered and evaporated. The crude product 76 was sufficiently pure to use in the
next step. |
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Step 2 EEI/ | sipl I I'I 79 80 8la: R= Br 81b:
R= CN 5 step 1 To a solution of

wo Zoolbgmato- 4- net hyl phenol (79; 3.0 g; 24 mmol ) pCT/EP2004/002995

3- br onobenzeneboronic acid (5,3 g; 24 mmol ), cupric
acetate (4.8 g; 23.1 mol), 27¢ ol ecul ar  si eves (15
g) and CH2C12 (240 nlL) was added TEA (17 ni; 120 mmol)
and the reaction was stirred for 4 days. The nol ecul ar
10 sieves were flltered ERAMBERAT wel | with CH2C 2.

The conbi ned I . > i th 2N
HCL, brine, %%83% R e S TNa2s0os) |
filtered and evaporated. The crude product was

chiggyat ogr aphed with
hexang GAC stp90%h ek

estinEl ed! purtty=72% v &
g; FA. 6 mmol), NBS (2. 6 g 14 6 Mol ), AIBN (O 5 g,
1.50 ) and 146 niL of,,CC 4 was heat ed at Staefdl=tRr

for 5.0h, cooled to rt g%d t he precipitatedgibh: R=CN

succinimde filtered through a pad of CELITE(r). The

filtrate was evaporated and the crude product 8la was
stepf fi ciently pure to use in the next step. 20 The

TS h %ngm?c[ gf'g @B¥%9%%HW § Ofaé o ﬁaﬁ@l},pf—ﬁﬁéhﬂd&zéieﬁ@mmc acid

I'SSO Et OHand 2.5
(SRECRA (1D supriepbytatafss acﬂééommvﬂe% YT SX ek rg%n&ng (240
Hﬂ?)t ?&s aﬁged 'PE'Er i ﬁﬂt 128, ﬁtﬂ% 868 Blakihn s @ikl folMR8ays. The molecular

tered roug a pad 0 CELIT r) and the filtrate

RURER Ay P Jrr AR R Wewel fc?fawﬁrca %W’%fﬁ*ﬁ? wgre washed
wﬂéﬁ%& (Ittgloﬁﬁieo Q'NQM@H ﬁgh@br ehdbesk, \Mrf&@ g@@%@,Zﬁltered and evaporated. The
b BB L G Bkl oy A netRimone

(90%11&3&&&:512%@%5&&1&@0@517@,-eyﬂlﬁlatatpqumcs) d ethyl ester
AcO AeO HO COE, t step 3 |1 COREt step 4, C2I;+ OO
28c 30 31

step 2

A solution of 80 (4.1 g 14.6 mmol), NBS (2.6 g; 14.6 mmol), AIBN (0.25 g 1.50 mmol) and
146 ml, of CCl, was heated at reflux for 5.0 h, cooled to 1t and the precipitated succinimide
filtered through a pad of CELITE®. The filtrate was evaporated and the crude product 81a was

sufficiently pure o use in the next step.

The crude bromomethyl compound 81a from the previous step was dissolved in 73 mL of 90%
ag. BtOH 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%
BtOAc:hexane to yield the nitrile 81b (2.4 g; 54%).
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20"a: R=H--q step 1 28b:R=COVM 5 28c: R= QAc..c |
step 2 step 1 To a solution of 28a (5.0g;-24.2 mol)

woanoly@alpdr ous CH2CI 2 (75 nlL) was added sequemrrdratrzgo4/002095

acetyl chloride ((2.42 n_; 33.9 mml) and SnCl 4 (5. 39
nl; 46.1 mml; 1 Msolution iT>I0 CH2CL2). The
reaction was stirred at roomtenperature for 50

m nutes and poured into a mxture of ice and 2 N
HC1(200 mlL). The organi c PXAMPIVEE separ ated and

diluted with t 50, L, .of Cl.2 and.thrjce washed

with wat er (18%‘ T M e‘f‘iﬂed%eh).

The-organi ¢ phase was dried (MgSO™4), filtered and

A§ porated to yield 21§b (6.0 g) which cont#@ped about
o 0 “TN A

28 _%gje“ﬁ Og U {Q jy t 1
purti 0 &lﬁS—siea 2 @ i cggj’g}gﬁdi%%hsuti g I 28 {PaEt
(601G 24.2 mol) andgCH2EL12 (100 nl) undey” a
ni at nosphere was\-added sequentially a&=sol ution

of MGRRA (11.9 g; 48.4 ) and CH2Cl2 (12 )
foll owed by TFA (2.14 anTgéI 8 mol ). The reagétil on
sz)ﬁgr}f was stirred at rt overnight. 20 The reaction

xtur gt to 0C and a 5% aqueous Na2S(3

bR 8

2%g§t:icg£q§§53%2ms added slowy with stirring. The
Xtu

r Stirred for 5 mnutes after addition was
conpl eted and precipitated in-chlorobenzoic acid was
{ei Iltered. The solid was with CH2CI 2 and the conbi ned
FPrtrates were washed with 10% NaOH (2 x 250 nL), 2 N
ToGlso B0 18) (5.0@ 0er nansl) idi akydrIREH,CRI il Ngassdiad sequentially

i.ed S filter r h.a d_of. TE .

600 HISHES (t PERLE 7 o e G Sa Oy P B 8 B ety 1Eplilion n
(§1,6h). TtEgeatisoivaststioed gfrosh tepgerfus fn SQminntea tnd/pug@gnto a mixture

: 0. | .
o 05T e S5 A0 AR B 0 . o
GRach reditheice Weshedwituyattol 08 Lyl anes Wit brivg(de¢ mh). The-organic

' h i.on. | . .
D e Ay (P B YPRR @ 0 e Htich Dtefned about
1004 88a-wiherrrgie prafroiarasoped (vidouifinthes gurfinetiole.  The

product was'dried (14a2S04), filtered and evaporat ed

to yield 15.2 g of a yellow syrup. The crude product
s§Bd” WD 2004/ 085411 PCT/ EP2004/ 002995 -56 purified by

TS lah it olRbIuGBE @E@bQQOﬁ?M.m&oE latd €H, O, {100 &L) under a nittogen -
at%f)gp %i%%ésgggﬁ&gfgg%hgagfy £ s%iu%Zn %toMgg}:iA (E ?.9 )é,l 4e8|49 ]JJJ:III-JQI) gﬁ@CH;Clg (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,SO; solution (150 mL) was added
slowly with stirring. The mixture was stirred for 5 mimutes after addition was completed and
precipitated m-chlorobenzoic acid was filiered. The solid was with CH;C}; and the combined
filtrates were washed with 10% NaOH (2 x 250 mL), 2 N XCI (200 ml), water and brine. The
resulting solution was dried WgSQy), fittered through a pad of CELITE and concentrated in

vacuo to yield 28c (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
vnder a nitrogen atmosphere. The reaction was cooled, the solid succinimide filtered, and the
organic phase WE;S washed with 0.5 M Ne¥IS0O, (150 mL) and brine. The product was'dried
(Na2804), filtered and evaporated to yield 15.2 g of a yellow syrup. The crude product was
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5 A solution of 30 (10.3 g; 39.3 mmol ), EtOH (250 ni)

and sat urat edNaHCO3 (100 nL were heated to reflux for
woblobtwiosTha reaction m xture was cool ed t o r oOOMPCT/EP2604/002995

tenperature and theEt OH renpg gd in vacuo. lce was

added to the residue aqueous solution and the reaction

dified.to N P} .
R el Ghiib e Rt B PR B R e e 100
towb)diéh?dg(%el%)mﬁﬁﬂned or gam c phase washed with brine,
drired (NaSO4), filtered and evaporated 10 to yield a

brown oil (8.8 g). The crude product was run through a
stpi4 i ca gel dolumm with 15% Et OAc: hexane to yield

A@é‘iﬁt?bn%@e (ﬁ)za 80@) 388m &), Wb %M%’édﬁxia}ﬁ:os (100 mL) svere

| oro-3-phenoxy=-benzyl 3, 4] oxadi azol
hea’te Epgyﬂwq‘@r Nh ?;rfeeot@tl ﬁaxmr@avaXﬁmd fpgoqy temppatux-enfEgEtOH
re%o@ iAv@Yb Ulde Qs Qe §Jtt§£ reﬂl@ﬁe iq@%s@gluu@l £3 #HEBdclion carsfully

g solved in Et%%& dded hydrazi ne ﬂ\&%
acydified topbayt P 3 5t TIW?S‘-\KH@ TR VB RGO AS (2 %300
mbeat @ dofbiRf bkixni YR vadhbd wi%h Brind/ Akiad qz\tasonpmea%@na svaporated

o R ARV 1) ot S s Y Gl e Bt Rt 1o

. BibAkchexap2 & yiklf 3000443t 620bof MpS)e,sofid.| t ered, and the
volatile materials were evaporated to provide the
desired acyl hydrazine 46b (460 ng, 82% as a white
solid. An oven dried 100EKAMPEEH9wWas charged with the

46b (152 5 Ri n.

creciz (6 Cglé’?°d3 Biyg%r % ne%(étgf‘ts[t11 1ol Pf'ﬁwﬁ‘@Z

added, and Hwe sol utio was stlrre for 1mn

sol uti PR met hyI 23 .L

1.93 098 ) rop Vi g Ni nge,

and t he™>edlfli o was stlrredf 1@I'm ter nlt)

and CH2Cl £&..( 30 Ak} were added to the regction m0xture,

t he Iayer? b\ng{_g rated, and the orgdanic |ayer was

washed w %'Water E%O m.) and brine (10 nL). The
so4 t on
B Re T 461 |2 Pl B PR QiR Y OB L0 Y g e e
hyémqumﬂahb @f tom 8590 rsolutictd w27 afdl 68 migurel WHMKeatas to{ Eflyx oehijht. The
0

volit i) e Be oyl el g YR 9 BQR 60 B0
Thadiolzioh v@somhe{ds@th W@ @mma Emi Mr@TMESOQ0 £iltosd.og® the volatile
maté?alsqrergevaporated 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 nitrogent. CHzCl, (6 mL) and pyridine (45 pL, 0.55 mmol) were added, and the solution
wag stirred for 1 min. A solution of phosgene in methylene chloride (570 pL, 1.93 M, 1.098

mlﬁoi) was added dropwise vig 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,SO,, the solution was filtered, and the volatile materials were evaporated fp
provide 27 (168 me, 100%; ms (ED): (M™) = 302).

EXAMPLE 20
5-{4-Chloro-3-(2-chloro-phenoxy)-benryi]-3H-[ 1,3,4]thiadiazol-2-one (31)



10

15

Ol SNH Cd C 50 53 HCl1L was bubbl ed through the ice
cold solution of nitrile 50 (210 ng, 0.76 mol)

WO e@l4mesdel (5 nL) and ethanol (49 L, 0.87 ol PCTEP2008/002995

mn. The resulting m xture wasystored in a seal ed
“flask at 5 3 C overnight. Ethyl ether was added to the
reaction g xture, and the |n1date ester 51 (209 ny)

was colle teq)as a white solid bY filtration. This
waterlagéigf’a-. ¥ n~anporti ongy {on  of
hydr azi bot C acidt—67re est M52
nmmol ) ( VBt eGt et al. Chess. S

' el

113: 1981-88) in anhydrous di oxane (3 nL). The %Wg

heterogeneous reaction m xture was st|%£ed at rt for
and then3heated to refl ux over ni gh The reaction

oled tQ rt d 10 the sol vent
Héﬁ@’*ﬁé&&%@?ﬁﬁ i1 e PO et 1ot G e Bdaate rﬁﬁhrene (5 mL)
andl B@aii] AULIE (VEFSmmb1 Fdr G 6 nfX 1The %sﬁﬂmgfﬂ%@&r@ Wad Qtofgd)m a S84 flask at
3 ﬁﬁ)anl | ayer was washed with water (20 nL), brin

Hitylsdhep s addsdiiaths sastioamexturppanddhe wﬁ%w%%l (209 mg)
wak chl‘le?feﬂds a@hgle LM S AIVEREL. TESMEYA Wa@lﬁ,&iéd in 3 portions to a suspension
| ca er |n|n mat erl a )/
of g‘h Bﬂﬁ?‘: o %/ac(li EU@?‘Y% eﬁ@%igdn%(%ze@WB (1"%3%% gt g al. Chem. Ber.
198X ahesyl- EFﬂ)dﬂlade,ﬁﬂrddﬁ eliglesd (EehlNetTiexXistdbpaécnz otetiolmivdure was

sig®) ek R a0l e bt B Bl Proseiia a2 iyt i g o ot e

thegiohvent W&Gembyed bmsapemdeni Clafiell witer (PGuynd) Wawaided and the mixture was

thrRE %%Q*{t)eeddCHQ ﬁgﬁ I[!r‘@n ITge o%&z: %@%ﬁ%ﬁe‘i %SQ% %E%rmi)l grine 20

@;ﬂdﬁr@deﬁer Aot fuéfatee Ak sihipnrmwesditiored, waisthe griveint esevaporated.
Puﬁﬁczﬁl h'o%%@ &l :Ixﬁﬁg Dol P %?E;%Q{ %Rlla%ﬁat()é%{%yzg%(ﬁ?t 25% to 50% ethyl

hexanes provid

acqf%fﬁ d@ﬁeleelsrrerlde%e (dern)ed neqﬂw)wehlaéeagle o eﬂmoeslﬁzﬁmﬂf“ (3 mL)
ancP gﬁ Be? @pﬂﬁ,g%?%}red' éz%m@fr‘cwﬂigsnﬁﬂﬁon was stirred overmght, etber (206 mL)

4- Chl oro- 3- (2-chl or o- phenoxy) - benzyl ] - 4-neth
Waa p dedr g1 the @Y@}W%%Pmedo rae prayic layel gas WSSh)*‘tF")@l “@!Pr (10 mL),
brifOUb R dried @S HRI Q‘he Qcﬁ@ant a(was SrlpohBd484t thrémaining material was

T, 47, X=N
punig!-:lg\ by silica gel flash chroma ography (IO% 25% EtOAc:hexanes) to provide 76 mg of
53 (38% from 1m1date ester; ms (EI): (M) = 353).



19

15

20

25

30

5 To a solution of ester 46¢c (219 ng, 0.67 mml) and

EtOH (10 nL) was added hydrazine hydrate (1.2 nL; 85%
w0 360408451 sol ution) and the sol uti on was heat efCTBP2004/002995

reflux for 4 h. The volatile  gmaterials were renoved,

and the remaining material was dissolved in Et CAc (50

m.). The solution was washed with water (20 niL),

brineg (20 nmL), and dried (MgSO4). The sol uti on was 10

filtered, and the vol at i E¥AN&dY 2hl s were evaporat ed

o0 azs%l—fa’-one 48
S S P&Kﬁg?m%%gpz( 9(3ﬁlr5ﬁ;@‘§9[ﬁ 24t 3 one (45)
and anhydrous THE (4 nL) under a N2 atnosphere mas

added et hyl isocyanate (40 L, 0.%9 mmol) and the

m xture s stirred overnlght he %platlle nagprlals
were e Q™ resul tFgyydi ONEEA 7
di ssol \ed {|n " HQt aBsi u roxN- (173

ng, 3.1 5 d, and t he™I54di xtdre ggs hept ed
to reflux for 2 days. CH2A 2 (20 nL) and water (10 niL)
wer e addwd:; XaEtt he aqueous |ayer wagg acidified wth

10% HCI .46dhE =IMyEHs were separated, and the aqueous

layer vgs gxN@ehest-gwEse Wi th CH2A 2 (20 ). The
conbi ned organic |ayers were washed with water (10

Tc\ﬁa%’lufhloflf) 5?55%149? {?é[b Vi) g? { %H ﬁacgfle P aﬁ%ﬁ Ié]\l/gggsr %?éeﬂydg%me hydrato

(1phsly 886 dgecowasohpion) fidethe pplutipn wes hgaipd @oqeﬂwﬁ for 4 h. The volatile
| t 48). Th
ma%%%?snggr%%gée{@é Qxﬂpt‘n@ ﬁcﬁ%ﬂxgwn&ﬁen %Qvag £ vddOinPEOME CtSO ). e

rom acyl Zine 4

S BN R RSO R AL 2FS0 fA%ek) @nsl\égféiy(ﬁgﬂma bp gelution was
ﬂ{e%g%ﬁ%ﬁdﬁhﬂjﬁh@ﬁals’)-@eﬁleyaplaragﬁ t@%&ﬁﬂde%ﬁ &%ﬁm@dﬁ@(&ﬁ@ mg, 36%)

- as gswiilg solidir Te p@@h@?{%ﬁ B ﬁéﬁlfﬁ?c ' eenwﬁ% \r%x é.\%] ons IFE% (4 mL) under a
szghlé%{n“{e/ &%&f&é&i%}ﬁmé éltzﬁr i 9580 duﬁozﬁaﬁcptmlmmlm WRs stirred

e assay co |tuen S were 50 Y Trls/ﬂg‘ﬁ 47
ovERiight/l NE@ volatilevhateyiale “@fenﬁ’Y o and; the, fpspfip diggyipgirazone

chﬁg%v rﬁ[ %eﬂg “ ?Jl,g/ %ta&%ﬂ 1GdrOHABE73RRARER] BhndlOws Bided, and the

ran

e of

mxzrbm@m R i ) \dil’ﬁﬁa CHeGh %&ﬂ%ﬁ%’fﬁtﬁl U g asided: and the

Bﬁ%@ ti4 ; P%aé"@éuﬁigé?ﬂth @@‘?CH@O ’,*fhé I@%Bgﬂt. ﬁ@re‘beﬁhﬁd’ckﬂl lzJd theRRueous layer

. an a I hcupat | or mn e
gt TN CHRSAEL B oFoesOmbineq Sregti iSO A shet i wate
(wlnhgmq&let QOREEC b &z@ale{fqa;so&)é: it“)m s@iomi was fiared, the volatile materials
recl tes re co e e

Bt 4H0 T T SRS e AR S s Splgftved with
EfDEA 18 pidvidie X8 200n¢, 43A%ced fyihytivazife A%l thy 364 A& At es

were dried and radioactivity counted in WD 2004/ 085411
PCT/ EP2004/ 002995 -59 a i sopCounter after the

2001 1100 QiR bsp S LRG0, Tl oo, cellshP50S

were cal |t|on versus loglo

E I{?[I {.sg%v GONGER Rt Wweﬂﬁvﬂhff)m% @W%MOBSO plates using
punﬁed recombinant enzyme and a poly(tAYoligo(dT)s template-primer in a total volumne of 50
pL. The assay constituents were 30 mM Tns/HCl 50 mM NaCl, 1 mM EDTA, 6 mM MUClz,
M dTTP, 0.15 uCi°H] dTTP, 5 pg/ml poly (rA) pre annealed to 2.5 pg/ml oligo (dThe 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 sequenﬁaﬂy 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



IC50 (PM 4 0.19515 8 0.2865 9 0.4437 7 0.4473 5

EXAMPLE 23 PHARMACEUTI CAL COVMPCSI TI ONS  Conposi ti on
wof206483411Adm ni stration Ingredient % w./wW. PATIEP2&4/002995

i ngredi ent 20.0% Lactose 79..3% Magnesi um st earate

0.5% The ingredients are m xéd and di spensed into

apsu ont ai pi ng ahout 1 each,..ong .. syke,
e S e e R e
calblste@bpploRaphitinEbitiah vasus lbngnkBitenondminttiohst . Acti ve

i ngredi ent 20.0% Magnesium stearate 0.5%

Crosscarnel | ose_sodium 2. 0% _Lactose 76.5% PVP
(pol yvinyl pyrrokidine) 1.0%Hhk& ingredients are

conbi ned and gr anukated g AR $OLENER, Such as
met hanol . The f)rrrg al%l o§# 1% i%T‘tﬁHleBr?l ried and forned

into tablets (containing abodt 2&mgMf adgtive
compound) with ar—a oprtate—tgbigtzachi ne. WO.
2004/ 085411 PCT EPZOC% 00299% - ?éi%gsrrposi tion for

Oral Administration Ihgredi ent ARBBAHt Agtive
conpound 1.0 g Furart+¢actd Q;‘. S Ugappdiumichl oride 2.0
g Methyl parabén 0.15 g Propyl paraben Q.05 g

7 0.4473

5 EXAMPLE 23
PHARMACEUTICAT, 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%
Crosscarmelloge sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredionts are combined and granulated usirig 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.



G anul ated sugar 25.5 g Sorbitol (70% solution) 12.85
g Veegum K (Vanderbilt Co.) 1.0 g Flavoring 0.035 ni
wo slasdsngs 0.5 ng Distilled water q.s. to 100p¢u/EP20047002995
ingredients are mxed to for_rgpq suspensi on for oral
adm ni stration. 5 Parenteral "Fornul ation (1V)
Ingredient %w./Wm. Active, | e 0.25 g Sodi um
Chloride gs to ma Oérlﬁoglgf’%ﬁc?r?t%%&%%i pjection to
2100 TiTT The aggksient ngredient is dissoloveld in a
porti on of TAEvdefouddr I njection. A $0fficient
quantity of wsegdidatidhl oride is then added with
stirring to smke &éhe&idkol ution isotonic2.08he sol ution
is made up tRaweh@itenwi th the remai nddis>®f the water
for injectiomopligaiabeed through a 0.2 #dTgon to
menbr ane fil ¢efulaedlsygackaged under ste?ide conditions.
- Supposi t orsorFint (batoluion) | ngredi ent %8Bt . Acti ve
i ngr edi entesgundB(PaidedtilhZbéne gl ycol 1008 4. 5%
Pol yet hyl ene gFigeming4000 24.5% The i n8f&Uénts are
mel t ed t oget he€olariuksmi xed on a steam bht B and poured
into nol ds TISstdledwaieni ng 2.5 g t ot &S WiYF. Topi cal
Formul ation Ingredients grans Active conpound 0. 2-2
opl harRiniskP@tonol at um 10
Th%}?% Qgéfea%%ﬁ@%.f%% gﬁsgéﬁlsﬁﬁgdgr aben 0.05 BHA
(butyl ated hydroxy anisole) 0.01 '

Parenteral Formulation (TV)
Ingt'édient Y% wi./wi,
Active ingredient 025¢g ) )
Sodium Chloride gs to make isotonic
Water for injection to 100 mi

The active mgredient is dissolved in a portion of the water for injection. A sufficient quantity of
sodium chloride is then added with stirring to make the solution isotonic. The solution is made
up to weight with the remainder of the water for injection, filtered through a 0.2 micron

membrane filter and packaged under sterile conditions.

Suppository Formulation
Ingredient % wi/wt.
" Active mgredient 1.0%
Polyethylene glycol 1000 T4.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.
Topical Formulation
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. 1_00
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Water g.s. 100 WO 2004/ 085411 PCT/ EP2004/ 002995 -61
Al of the ingredients, except water, are conbi ned and

woheat@dsiio about 60C with stirring. A suffi cPEMEP2004/002995

quantity of water at about 604 is then added with
vigorous stirring to enulsify the ingredients, and

Al ﬁfe Lt_l en.added., gwéter RO 128 284 neutdiod abo@I0AY with stiring, A

I ons Severa gqeous suspensi ons cont ai ni ng
suffeismt a@@w G Vg5 -2 2bpup 89 Celitihercadivle il MESTTHE SHFag 1 banulsify the
nBEAPRE Bl ASeNBSAlddsPE AvndRNML at i ons. The fornul ations
optionally contain inactive ingredients such as, for
exanpl e, mcrocrystalline cellul ose, sodium
car boxynet hyl cel | ul osasaifxdyrioseyplaimd  the |ike.
d ochlorlc aci t n d
e R e, R M5 o 035 45, bt MO 8% Round e
P@Me&iyasrmtaé sreely fnmplatlgqm J&k fyrmaybtionsernitineplatronrinspactiye ingredients
&l Q J)Er Ql{mchc {Zﬁ'ﬂn@ chi@fosR SoaRR éé%dx%ﬂethﬁcél%s@ Adextross, and

0sI'ng sprays every 4 hour s

the e uHeiroadulcg@I asisleiay be added foordingbpHg The saswl mr%f?mghhons may be

deh@é::reci Qtd £'WaD0 sﬁﬂaﬁ"d@i@re@:pmhﬁ %qﬁ&a@l?"ﬂ%ﬁﬂé&hlﬁgaboﬂcﬁm 100 microliters of
dr aw ngs, expr essed in

heir specific forns ?h
forre pEOIGET agtivBeih st Bicalfop s f»‘%ﬁ%@ el Wrav prsesdr 12 hours.
function, or a nethod or process for attaining the
di scl osed result, as appropriate, may, separately, or
. in any conbination of such features, be utilized for
THeGRdth¢ AGidsb®ini thy RRdsbDA déddrzptdiny@rtﬁefoﬂomrﬁg chbey, eoths a@0mpanying

drgvglggg, %gqg' o@%@ t%e?l\'/ f,el;lr%xﬁg? ha?}]éﬁxetgﬁ%isd 24 me gorip{grfgg'rﬁgg the disclosed

firfitiopp 2e % Bfthed a:rl Ltryceam dorumthéxring dwddxn@oseﬂtrewm |as bappropriate, may,
obvipus to_ohe ki r RAqventi
<4 s PRl b i Ay 52000, il
mapﬁehdmﬁhﬂﬁﬂins Therefore, is to be under st ood
that the above description |s |ntended to be

illustrative and not restrictive. The scope of the
Therfemgbing inveition| has beaniispasibet & sope deteldwyivared Ieiratipn ppd example,

| foil: ﬁgx?)é%g (bg éziaglgl A& m}é%ngé%dQ§ GAlE BL ioBRoudPtet oreherUdkell in the art that

ermned wth reference to_the fal

chapgss rertmod iedtians mabegiertinpd Fithingerseane o§ s serare S heretor,

it %q%‘ ing t%h@e?&@odttﬁat\@iﬁ Mvs E&Bﬂﬁoﬁ i HteRf< t8bk |1E.l.'lSﬁ§th6/¥IlH not restrictive.
pat en

pat ent _appl | ns and publicati |te
Tltemcep%xsfiﬂhﬁ BYeE shos dhgtﬂé@%fgf o ‘??cg?f%w&fi PETEcR i o sbove
dekRipkiog) Yt Sdkidr 1@4tyadf &fde%hmﬁdlﬁvﬁﬂsﬁsreﬁda tb hies ﬁ)Hﬂng)epﬁsmﬂed claims,

e b r Ehler ert Ls% ok A MR ER e o

2004/085411 PCT/EP2004/002995 -62 Cd ains 1 A
pa %g,%gte%ca%gﬁcaﬁ&% atng pu&m 10115 cﬁ‘ed’m ity Eﬂﬂhcﬁﬁm are hereby incorporated
by reference in their entirety for all puiposes to the same extent as if each individual patent

patent application or publication were 50 individually denoted.



X' ~~RLI / RBXi () RZ5 X1l is selected fromthe
group consisting of R50, R5S(O n, R5CH2, R5CH20,

- wo RdgsagO n, RS0CH2, R5S(0), CH2 and NRSR6; XBULSMEP2004/002995
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sel ected fromthe group consi ing of o0-phenyl ene,

1, 2-cycl ohexenyl ene, 0, S, an R and R2 are 10

(|) each i ndependently selighgg%fron1the gr oup

consi sting of hydrogen, Cl-6 hal oal kyl ,

C3.8 cycloal kyl, CI-6 al cylthio, C -6 alkylsulfinyl,
- L, | oal koxy, Cl-6

L%%?%%?&%%%ﬁ#%@gﬂy¢%8§%l%%ﬁgﬁo al kyl am no,

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

taken together are -C}hC}LC}hC}L or 15 (iii) taken

together along with_ thefcarbons to which they are

attached to form aayye< ¢y menber ed

het eroaronati ¢ or het ¢ C rNﬂggMA@h a one or two

het eroat ons i ndepgnét ted fromthe group

consisting of 0, S and NH a R4 are each

i ndependently sel ected Tromthe group consisting of

hydr ogen, CI. 6 al kyl, C1. 6 hanaIkyI c3 $

c cl oai ky 6 alkox th|o p

X @éﬁ%@éxfyom @16 &'al f@am@%tcm % o c§4 (R Bgféfﬁp Paﬁ;Hﬂ% R’CE2S(O)a,

ak&mﬁgnRﬂqoxgEgh&yNaﬁvno an1noacy| nitro and cyano;

| ect ed fron1the ro conS| of phen
X ﬁsai?kﬁ:ﬁggf mp‘i?? %TB?EH%H“SI“BJ;& %@que byr%@%f‘?fﬁmﬁeé‘ﬁug S, and NR’;
R'pyd ROky! ; wherein, said phenyl, said naphthyl, said
pyridinyl,, said pyrinmdinyl, said .azi nyl . and i d
oYt Paﬁhy%dgeea%aﬂy 5?15“%%%08%% SO, GLPIER S APR D e t%kyh Cs
ro cQNSI st i 0 rdrogen 1
T N T T IR Y -
al kyditrdard, cy@ib; 6c,al | cyl sul finyl, C1.6 al kyl sul fonyl,
i Ik | t hi o, hal ogen, ani no,
g%??%?%%% 1%&¥§F1€h1§ﬁ?§§p anynoacyl acy?,
a{ﬂibmy@apmhpy klong arntb ahmy,tbonwoa@yblc e amﬁytlached to form a five- or six-
N N- I o d
, gﬂén@z{(lﬁﬁ %%E&aﬁﬁcwy o F@' F’!Q&ﬁ%fﬁ% C%ﬁﬁb” thﬁ% Fv@cgq{étematoms
optH@ﬁ@@&&ﬂ@m®§$®@@ﬂ@dmmﬁWHN@néﬁéﬁCﬁﬁbsga%ﬁﬂituents
Ra'a%gﬁpﬁrg Q%ﬁ&épanﬁgmﬁ@eﬁ%ﬁ fhofal’ tﬂé'%,r&ﬂﬁ?c&ﬁféﬁﬁk é?f%?&z‘ogén! 0Y; alkyl, Cys

ro§¥ ¥ t hi ol
al abﬂl%hl wvclo ,601&5411:%191 5 ﬂk&lﬂ%@e@n s taleplkexy, Cus haloalkylthio,

a'HélH STk Reho, ﬁlu'ﬁi)ﬁb %m;qamﬁm zﬂ%a@ﬂ' nitro a.nd Cyano;
alkéﬁan1noallc yl and dlalk Ian1noa|k l: nis

RYjsielegied ppdhg BowRopsistipgpf PWE G@W}@’éﬁ’ﬂimﬂ pynmidmyl pyrazinyl
Phalil o189 4¢HIRAY 943d phenyl, said naphthyl, said pyridinyl, seid pyrimidinyl, said

pyrazinyl and said pyrrolyl groups are optionally substituted with one to three substituents
independently selected from the group consisting of hydrogen, C;s alkyl, Cy.¢ haloalkyl, Css
cycloalkyl, Cy4 alkoxy, Cig alkylthio, Cy¢ alkylsulfinyl, Cy.s alkylsulfonyl, Cy.¢ haloalkoxy,
Cy.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, amincacyl, acyl,

alkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N, N-dialkylcarbamoyl, nitvo and cyano;

R%is hydrogen, C;.¢ alkyl, or acyl;

R is hydrogen or Cpg alkyl optionally substituted with one or two substituents independently
selected from the growp consisting of hydroxy, alkoxy, thiol, atkylthio, Ci.¢ alkylsulfinyl, Cig |
sulfonyl, halogen, amino, alkylamimo, dialkylamino, aminoalkyl, alkylamincalkyl, and -
dialkylaminoalkyl; '

1 is an integer from 0 to 2; and,
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-63 hydrates, solvates, clathrates and acid addition
salts thereof, with the proviso that if X2 is ortho-

woRbamgkane, R5 can not unsubstituted phenyl. 2CTAP2004/002995

compound according to claim1 ghereln 5 XI is ORS or
SRS; R3is hydrogen or fluoro R4 is selected fron1the

up.cons :

h}%.ra;% 5 fo%%tesuaat oi&?éjgcﬁ(gcﬁnysaga és)r%l Etil ga(% 0e nyI at E)X is ortho
3. Apf@omﬁacmbmmgmd rékmilm 2 wher ein RI i s
methyl, ethyl, trifluoronethyl or halogen. 4. A

2.CRRANNE 1 3CLRT D31al® 1 Gindlel: 3 Wherein RS is
nmonosybstituted phenyl. 5. A conpound according to

cl ai 7 BWEFSRA RS is 2, 5-di substituted phenyl . 15 6.
A CoRrRpRY éﬁgg@Q@ﬁﬁmﬁg to claim3 wherein RS is

ol i b 35 SRR $oreinife SOSEPRL G ERAGT o Jeg: o

cl ai
A conbﬁupmxﬁﬂﬁﬁmdﬁﬂgdpmm@ﬂaln13 wherein RS is
2,6-disubstituted phenyl. 9. A conpound according to
cIa|n11 wherein: X is -ORS or -SRS; R and R2 are
3|Adempmméatﬁmmmﬁbebheav&wﬁmnRhsngﬁuhpmgbhﬁm@mmﬁ@ybﬁhﬂﬂgm
hydrogen, Cl-6 alkyl, 25 C -6 haloal kyl, C3.8
cycloal kyl, C, .6 alkoxy d - 6 alkylthio, Cl-6
4.al kyingennfl ﬁWOde@ to @laina B kspersin R'oin wonosgmsf@tmhsml koxy,
Cl -6 hal oal kyl tbi o, halogen am no, alkylanlno )
di al kyl am no, an1noac¥ nitro and ano; and, R3 is
S-higemeesmd gpcordingde |°hén Iherpin R 2drih Fi&ﬂt%fic%ﬁ ing to
claim9 wherein: IS ORS RI is methyl, ethyl,
or halo and R4 are

trifl uoraonet
|ﬁ&élﬁé?}’&éﬁ?q0§ﬂv‘%%'e‘]°é@f‘%é"f ?ﬂﬁﬁ%hlé érdé?PBStE'&F%P@PYIng of
hydrogen fl uoro, chloro methyl and ethyl; 35 R3 is
drogen _or f| uoro; I,.S optionally.subs i t ut.ed
7-;%@&@} mﬁﬁacorc!% o Siaih 3 IREGER. P g OTHS P

conmpound according to claim10 wherein R5 is

8 %&S ugﬁ%l Luted tg&m:%ilwherem?fg ﬁ g%mul}s%ﬁuted phenyl.

9. A compound according to claim 1 wherein:
X! is -OR’ or -SR’;
R! and R? are independently sslected from the group consisting of hydrogen, Cig alkyl,
C1¢ haloalkyl, Ca; cycloalkyl, Cy.¢ alkoxy, Cy.s atkylthio, CH;, alkylsulfinyl, Cis
alkylsulfonyl, Cy.s haloalkoxy, Cy.¢ haloalkylthio, halogen, amino, alkylamino,
dialkylamino, amincacyl, nitro and cyano; and,

R? is hydrogen or fluorine,

10. A compound according to claim 9 whersin:
X" is OR’;
R is methyl, ethyl, trifluoromethyl 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 o‘ptionaﬂy substituted phenyl; and,

nisan mteger from 0 to 2.

11. A compound according to claim 10 wherein R is monosubstituted phenyl.
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12. A conmpound according to claim1l wherein R5 is a
nonosubsti tuted phenyl and the substituent is
wogedimessad fromthe group consisting of hal ogeRCTAP2094/002995

C-6 alkyl, Cl-6 haloalkyl, _L1.6 alkoxy, Cl-6
al kyl thio and Cl-6 hanaIkoxy 5 13. A conpound
according to claim 10 wherein R5 is 2, 5- dlsubstltuted
phenyl . 14. A conpound accordlng fo claim13 wherein

12R8. pespoupd Soeirdiub e ickirmeld phemipl R aie therosehyhiaiadt gheptlsand the
%&sﬁtﬁ%@%%@ﬂ&éﬁ frofm B! ﬁ&&pedanézﬂtﬁlgbfﬁhﬁ%ﬁﬁ Odﬂ@u&@n% 1i 0g heloaliyl,
of hal ogen, cyano CT. 1.6 hal oal ky

6%ya’ﬁﬁm6ﬂ§ﬁkyh@ﬁﬂ5m%hd Cl. 6 haloalkoxy 15 A

conpound according to cIa|n110 wherein R5 i's

3, 5-di substituted phen un c ing to
134 spmporsd aprerdero ﬁ ‘a'h%"ﬂBRd %«?83%9% & 1% | and
the 15 substituents are |ndependently sel ected from
t he group,cons stln gyan
14C:A_ 6&P%qugglaﬁ%r ng~to %l % Zﬁ %% %ubsgmge,dci{hegyl and the

h adbetithdeosxare ﬁdépenﬂe:ﬁ@ns@mmd mmecgmgn tamsistimy of Hfogen, cyano, Cie

Wnﬁﬁdﬁﬁﬁgg ﬁ%%é?%ﬁg#% dﬁa&ﬁ@%sgﬁﬂﬁgelna%éélisa A

2,4-di substituted phenyl and the substituents are

' 1| HBRSAAFDLL YL GELER AR KO 0o aaRs I, o

all coxy, Cl-6 alkylthio and Cl.6 hanaIkoxy 19. A
16C 9;”'9 @%E&ﬁcﬁﬁé‘go tchﬁ' B %éxgm‘(’)‘ﬁ’e §Lh B RFishistituted phenyl and the

I'substi t ut ed Y . A COﬁpOUﬂd accor In
talbéqltawﬁ 9 W?E?I’épfﬁl qetpd from FegreimermErineal presHy ovano, Cis

aﬁ!ﬂylt@ & haRMIRST O] UBRES, @ ?mﬂsm%mmomsgt ected from
a

€ group consi sting of *h ogen, cyano, Cl1_6 al kyl,
CI 6 hal oal kyl, C1.6 al koxy, Cl1.6 alkylthio and Cl -6

17halkeapdiax uccoaﬁlga& clafn CORREURR AT 0aRimgnial fheagim |
wherein: x1 is ORS or SRS; R3 and R4 are

i ndependently selected fromthe group consisting of
18h3Ad EQgRInd Qibd:dﬂcﬁﬁg to foldirar 1y, whadinnRl Inc.yh 2,40 dpbdRBitéds phenyl and the

naII sti.t
oy oS 55 e Y0 Bl ot by oo e
clalﬁylmjﬂs hahvelkel, 6 RilkapdC R alkyltion gnd/\ﬁli;sihatda&omar bon at ons

to which they are attached forma phenyl,

di hydr opyran, di hydrofuran or furan ring.

1926041854 2dcofdE (EPRB0 A BhasaR’ is zssdagbsﬂmt@cnh%sdnd
according to claim22 wherein: Xl is ORS or SRS

20. A compound according to claim 19 wherein R® is a 2,6-disubstituted phenyl and the
substituents are independently selected from the group consisting of halogen, cyano, C; alkyl,
Ci.s 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, chioro,
fluoro, and methyl; and, '
R’ is optionally substituted pyrdinyl, pyrimidinyl, pyrazinyl or pyrrolyl.

22. A cémpound according to claim 1 whersin R and R? along with the carbon atoms to which

they are attached form a phenyl, dikydropyran, dikydrofuran or furan ring.
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R3 is hydrogen; R4 is hydrogen or fluoro; and, 5 R5 is
optionally substituted phenyl. 24. Use of a conpound

wo 9bo4foessul a | for the preparation of a nmedi capeniErios/o02993

treating an H'V infection, of, preventing an H'V
infection, or treating AIDS ot ARC, P.4 Dp 10

rein. Xl i cl f.rom.the group consisting of
23% "%‘g%a“’“%%%#zﬁ e%% TRECHRS(O)a,  R5OCH?,
1$

R5S(0) o NR6R6; X2 is selected fromthe gr oup
con L o- phenyl ene, 1, 2-cycl ohexenyl ene, 0, 'S,
and and RZ are 15 (|) each independently

sel e%tléhﬁ’dﬁ?gﬁﬁmﬂ’éorgra@@bp consi sting of hydrogen, Cl.6

al k)@g,ls 10@&11 %ﬁ%’tﬁ’}%h@n .8 cycl oal kyl, Cl1.6

al | cyl't CL. 8 al kyl sulfinyl, CL 6 al kylsul fonyl,

Cl.6 haloalkoxy Cl.6 haloalkylthio, hal ogen, am no,
24atTkeydfarbipoundiof Fdayph R Miftiahe ;aap'an@m yf 3 medicdnnent fon dea:izag am)BIV

C}+ or 20 (iii) -

© ittt s PO R iRt ke SEPR AR PEARG o ney

are attached to forma £fve- or six- nenbered

het er oaronati c or ter cycllc rlng with a one or two

het eroatons i ndep ted fron1the gr oup

consisting of 0, S an R%ﬁéfg dDe each

i ndependent |y sel e®'Ed Fr oiR’t group consi sting of

hydr ogen, Cl1.6 al kyl, 16 hal &al kyl, C3.8

cycloallcyl, C -6 allcoxy, Cl.6 aIkyIthio, Cl.6
whesdioal koxy, Cl.6 hal oal kylthio,. 25 hal ogen, ami no,
Xlaiskyé&ga om q%@ Tglfaﬂ%am&a&mga@ RRACKsO) RP@H?WCEX@nR5CH25(0)m

s selecte ro

e group consisting of phenyl,

ngﬁW@ nyXE&ﬁﬁﬁﬁﬁ?NR~ byrim dinyl, pyrazinyl and

XY ARl romihe ér%’uﬁ‘ conR tbeﬁ}béhyler&al H-cpaphuxBilione @) X and NR';

Ipyrlglnyl sard pyrimdinyl, said pyrazinyl and said
R'394 Rof¥l groups are optlonally substituted with one to

t {y %Ec]:ﬁiﬁbéﬁehﬁdﬂlﬁ?t flected GRBE ML eRblp) caeisang ed hfyﬂmgad; s alkyl, Cis

DB % el ooty Siitne o divisutfonyl, Cus

al k)ﬂiaﬁdﬁ]lc@xy,cﬂll_sﬁhe&baﬂlgdtﬁml fdtyden, ﬁuﬂﬁ, alckiyhdiol Balkylamin®©] ainoacyl,
haloa%ko Cl 6 hal oal kyl t hi o, hal ogen, amn no,

al | yI' af*kyl ani no, " ani noacyl , acyl,
ab@m&ynawhmny&e-GHFEHHﬂ¥KXLNmaIkylcarbannyl,,

S SHL A R B AR g S
0 pt [ qurdjetqd ghgﬂgmarqnmue dowh@tbrogynl;c olfﬂlg Viiths L 9B t ¢Te ﬁxy@ heteroatoms
TRy ) Sl ek o PO 1 U 1 1
R &y p:@@pcfli m?qpen@nﬂﬁselected from the group consisting of hydrogen, Cy.¢ alkyl, Cig
haloalkyl, Cs.g cycloalkyl, Cis alkoxy, Cy.¢ alkylthio, Cyrg haloalkoxy, Ci.s haloalkylthio, .
halogen, amino, alkylamino, dialkylamino, aminoacyl, nitro and cyano;
R? is selected from the group consisting of phenyl, naphthyl, pyridinyl, pyrimidiiyl, pyrazinyl
~ and pyrrolyl; wherein, said phenyl, said naphthyl, said pyridinyl, said pyrimidiny], said
pyrazinyl and said pyrrolyl groups are optionally substituted with one to three substitnents
independently selected from the group consisting of hydrogen, Cy.¢ alkyl, Ci baloalkyl, Ca
cycloalkyl, Cy.¢ alkoxy, Cs. alkylthio, Cy.s alkylsulfinyl, Ci. alkylsulfonyl, Cp.s haloatkoxy,
Cy.¢ haloalkylthio, halogen, amino, alkylamino, dialkylamino, amincacyl, acyl,
alkoxycarbomnyl, carbamoyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;
R®is hydrogen, Ci.¢ alkyl, or acyl; ‘ ‘
R’ is hydrogen or Cys alicyl optionally substituted with one or two substituents independently
selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, ‘Cog alkylsulfinyl, Ci6



WO 2004/ 085411 PCT/ EP2004/ 002995 -66 al kyl sulTonyl,

h no, al kyl am no, diallcyl am no,

aﬂ‘ﬁ%@(?cy al kyl am noal kyl , and di al kyl amQ$d/ErA004/g02995
an integer fromo0 to 2; and, hy@rates, solvates,

cl at "iﬁyf’? %ngqlam d additi on salts thereof. 5 25. Use
accor éiln 9F°Pn RO AlsTlamine, diskylaminomejposryl, jafylaminoalkyl, and
rret h)dm,llc}%ﬂin)d;, trifl uor onet hyl or halogen; Rz and R4
ect ed fromthe group consisting
qﬁgg% &Jf?puor’o chloro, 10 - nmethyl and ethyl;

athﬁyﬁﬂl‘@%wladmtwandﬁcgi addifioh saRShdrsotopt i onal | y
subst ituted phenyl. 26. Use according to claim?24
wh n_sai L.came IS suitable for being
co%f%\gjseacmfh@ggggm’f%#eﬁﬁ Mat | east one conpound
sel ecXg8ORkom t he group consisting. of HV protease
i nhi bRYi0kSH er%&}l lofl6h el yoqlhag eh! anscri pt ase
I nhi blgors e05| e reverse transcriptase
i nhi bRIBEE GPWQIWW%&%@G giopmtonfisiing ofhydrogen, fluoro, chloro,
monhi bi tmylaazemyige according to claim26 wherein the
rever criptase.inhibitor is selectedfromthe

ﬁ Smé&%é%n fp %’fl zi dovudi ne, | anuvudi ne,’
d| danBs’is ﬁ@on@hlsebw@bdp@pylst avudi ne, rescriptor,
sustiva,--viramune, efavirenz, nevirapine and
debavir d/or th ot.eas hi bitor is _select ed
fr %ﬁn t h‘gé‘%?%up &1 5e s?‘f %“'“8? s ‘gﬁ'ﬁ‘? ISR RS suitaRle fog being co- -administered
Rel fi nawitlr at ilsadli mvcmnpoaﬁmsemedl from a;ﬂd glrcmpl dbaMstrng ofSHIV protease

28. Us di cl.aim.?2
is for eiﬁﬁf&gg |nﬁgega3%ﬁ et FovI r ursamsrcr 9/%%95 elgha%’lfoéshsélf”i‘ Bﬁ@@dﬂ Teverse

29. Usasqaiptesridhibitprs 6CBB aihihitd8 awherabiusios mhithitors.
medi cament is for treating a subject infected with a

st r &4, rsOficchis n% t@ élgﬁneﬁﬁsévﬁkgen? thre d v%%se g%rcn\?art]ﬁs 8 E.nlthg;t ase %ﬁ%&e from the

at least one futation co B 5
. U§E’u%6%l§8‘i‘%®f Fidpveding dmheh@ﬂwmazaébltgwmealsinmme rescriptor,

H || exstivd)ivissooied ea@fbns U Inb Qhéi lab¥viddQe aﬁ&!@x\/{hg Eliftease inhibitor is

nevir el avi rdi phar maceut | cal
c orrpog% :a%nﬁ%cl::ﬂ ot(file Fio8y ?10631%’15 ?aa'ﬂ%% gy, nsiingis fngavir, amprenavic

quant iaad/lopthaviy. conpound 35 of formula I wherein; WO
2004/ 085411 PCT/ EP2004/ 002995 -

25 28, Use according to claim 25 wherein said medicament is for inhibiting a retrovirus reverse
transcriptase .
29. Use according to claim 28 wherein said medicament is for treating a subject infected with -

a strain of HIV expressing a reverse transcriptase with at least one mutation compared to

30 wild type virus,

30. Use according to claim 24 wherein said strain of HIV exhibits reduced susceptibility to
efavirenz, nevirapine or delavirdine.

31. A pharmaceutical composition compnsmg a therapeutically effective quantity of a compound .
35 of formula X wherein;




10

15

20

25

30

-67- R4 X1 R2 X1 is selected fromthe group consisting
of R50, R5S(O m RSCH2, RSCHzZO R5CH2S(O)n, R50CH2,
WORBB(WBH41ICH2 and NRS5R6; 5 X2 is sel ected from POEEFR@E(002995
consi sting of o-phenylene, 1,g-cyclohexenylene, 0, S,
and NR7; Rl and R2 are (i) each independently
sel ected fromthe group,€ consi sting of hydrogen, Cl-6
al kyl, -6 haloal kyl,[C3_9 cycloal kyl, Cl1_6
al kyl'thio, Cl-6 al -6 al kyI sul f onyl ,
C -6 hal oal koxy, Cl1. ¢ y| KhHO, ®al ogen, ami no,
al kyl am no, di al kylgdm™mg g cyl, 10 nitro and
cyano; or, (ii) taken tet her e - CHECH CH=CH, or
(iii) taken together al’ong with the carbons to which
they are attached to forma five- or six- nenbered
heteroargmatic or heteroc cligcsri i ths.a,.one-Qr. t
X6 BIGET O GEBBOBHRY Lok St Ea (P ho e Feraip LRHSO).
cBPedIs] RIEGORCHY andANRIRE; NH, 15 R3 and R4 are each :
4.n sel ected fromth ) f 1,
W?thﬁ‘g% éy%o%m isting o fé’ hﬁ%e fgbl cyoci%oli? r%ly eng% Q and NR';

RlaydRdatkyl , Cl -6 al koxy, Cl -6 al kylthl o, Cl-6

e 2, LGP 1 o, AL M . .
R5 |b@103]§]y]e df»z@d%ﬂ%ﬂ%’k Hé- 5ga119{1{r,151q; dhg| @kylwéﬁmd ghie Isulfonyl Cig

nap r P |
L2 S i P ALY, i, i,

pyr.ne#crm Cyaes e pyrimidinyl, said 20 pyrazi nyI and
S &if) iRy fos@th! ﬂgt@gpg{m@;pb@ ituted with one to three

subst it uent S | nd ep ndent |y sel ect d from '
C ORSFLE TR R ShPamBgaR e ooy Rt Dot ABeihal KPRy F fve- or s
G3. &eﬂ%@do ﬂbtjéﬁﬁbmnﬁhc ﬁ)rahét@:&)@;oh@ ruﬁg akiky lat Bhe0,or Glwob heteroatoms

aI I EXC}% sul f| eﬁqegﬁoﬁ%%é%uéogﬁf%ofﬁ Eamp nal koxy,

dehle'Kg(rb amhl’iﬁdepa{ﬁeﬁtd)jaﬁjebted gowlthe glahlkoonyxsﬁrgbﬂ Ihydirpgen, Cy6 alkyl, Ci6

SRR eSSBS, 1 Sl Y GRBRIDE paoio

acylogeRimim®, HilroipendiakylGiinG, aigdeylppitio endéylayo;
PRI OBl L RSB BB i

t minYlTOHL kewtleteli, eaid @;henﬁl gﬂldl @%plhg]m,fsmd;yyndn@ﬂ,.sgld pyrimidinyl, sa1d

4)3'& 11;1?)}* L{ POV pyrl2Blt gﬂﬁgsyalrémb%uteﬁ l\&‘ftﬁloﬁé%%e substétuents

[ 'am no, "am™n am noal kyl,

dindsnepdeatty priectedifray fhe gEND pensisteg oFhygrmeen. Cos 2KYlafies haloalkyl, Cas
h&%f £Cy. ?é’ﬂc&é@t €3¢ aﬂlﬁ@@ﬁiﬁ@l@?ﬂlﬁ@l al%?l@ﬂﬂfdn?ﬂ Csdalsalkoxy,
C1 5 aloalkylthm haloggn pain?zl/ol gﬂ%y Eimmo d1a1ky1arnmo ammoa%izl acyl,
allkoxycarbonyl, carbamoyl, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, nitro and cyano;
RS is hydrogen, Cy.¢ alkyl, or acyl; -

R’ is hydrogen or Crs allcyl optionally substituted with one or two substituents independently

selected from the group consisting of hydroxy, alkoxy, thiol, alkylthio, Cy.¢ alkylsulfinyl, Cis
alkylsulfonyl, halogen, amino, alkylamino, dialkylamino, aminoaikyl, alkylaminoalkyl, and
dialkylamino;
‘1 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.
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phenylene R5 can not unsubstituted phenyl, in
dm xture with at | east one pharnaceutlcally

W%t%@é@?%fb]r e carrier or diluent sufficient uponPCT/EF2004/002995

adm nistration in a single or-agulti pl e dose regi nen
for treating diseases nedi ated by human
i mmunodeficieny virus inhibit H V. V\D 2004/ 085411

S TEEERO AR ok RISl O SRR LR o
a¥Ppsnglly subaﬁh@qg&andwahﬁgmwlbwcwm g Oafydr N and R-R* and R are as

h@&ﬁé@ﬁe[r&haﬂ&% ety, X2 is 0, S, or NR7 and R -R4 and R7
are as efinéd hereinabove, R4 RLR3 kO ZR 5

~conprising the steps of g*(z) (a) coupling an aryl

) er-|n X4 is hydrogen,
N=dn_aryl boronic acid or
an aryl halide, (,Bh

hﬁg\]i tHe € produce an
ether of fornmula Bllﬁ a X% i s hydrogen, 10 (b)

(A) brominating the rretkf?l grou@Pwith N
bronosuccj nim de and (B) displacing the bromde (X4 =
BFY R T BotffRfifcyani de to produce the corresponding

ni Gxa! Oeuﬁlﬂﬁé aft asNompoandof RiuloNEa Mh}ﬁﬁeu{@ is B&"cﬁbé&lﬂ}’ﬂk(ﬁgcarbonyl or

ol /P i 5 g BB O P PRl R Sbb o oo

X4  FefheXdf foHanIRED; ad; If 3* iR dRiged, R3 RZ . RZ ( Ha)

(e 0 GF sl ynSn st e APPSR R %@A@Sﬁmﬁ the

hy drtaereide ¢XT e Brivwitbesodinyl cyimyidbr ta praiace tR porjespond MEMENIMIX* = CN),
d,
or odTce PR ki P A BB oG gy orem-

conmpound of formnmul ag
al koxycar bonyl or

~or, alkybjmidate hpdrohdoride &K1 5 CENERDOR. &1ky| i socyanat e

(R /NCO) to produce,a djacyl hydrazone
C(=0) NHNHC( =O) NHR?)R
triazol one |

(=) (0b)

(#)(A4) treating a compound of formula It (X* = alkoxycarbonyl) sequentially with
hydrazine hydrate to form the acyl hydrazide (Ib; X* = CONHNIL) and, () phosgene,
or a phosgene equivalent, to produce an oxadiazolone of formula I Whérein X%is O; or,
() and sequentially with an alkyl isocyanate (R'NCO) to produce a diacylhydrazone
(ITh; X* = C(=0)NHNHC({=O)NHR’) and with base to produce a triazolone X (X* =
NR"); or,

(B) treating a nitrile of formula XIb (X* = CN) sequentially (7} with acid and alcohol to .
produce the O-alkyl imidate hydrochloride (X* = C(=NH,")OR CI), (b) with O-
methylthiocarbazine (NHNHC(=5)OMe)to produce Hb wherein
"
S~y am

ORfe

X* is a methoxythiadiazoline according to formula (II), and (¢} with aqueous acid to

- produce a thiadiazolone compound of formula I wherein X* is S.
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“IaAcbromtdensiing tAlID VAR K@ 6xa o is o B

= 20 NR7); or, (B) treating a nitrile of formula lib

WO00asML sequentially (a) with acid and al cohgdykprggeno200s

produce the O al kyl iinidate b¥grochloride (X4 =

C(NH24)OR d ), (b) with 0- nethylthiocarbazine

(NH2ZNHC(=S) Owe)to produce lib wherein N Ckla 25 X4
nmet hoxyt hi adi azol i ne according to formula (JM,

[.S,a
iiné‘ Rregessfcedidiag tredtin Bovhgreimsapt ek defoanddtyadiysiiglap aeylboronic acid

coapdIach @b pfeadddd bty do %%ﬁaﬂ X2 is S. WD 2004/ 085411
- 69- PCT/EP§004/00299g . A process according to

claim 32 wherein said ether is fornmed by coupling an

Hy plpboteartictordig eb clambB2RltRreidsaid \8hdp 59 3@0};{@%1%% Qf}rl halide an

(lh%jﬁﬁkt' 5 34, A process according to clal
wherer e SErPECherompe Ostked by coupling an aryl .
halide and Ila in the presence of a copper (1) salt.

m 32 wherein said ether

5 accor.di t o, cl ai y | )
B B R Ao Y P i Pefel o gl 4 iy halide,
or Etbhﬁdzmwr Wlihdmﬂl : ﬂddﬂah%ﬂ_ideib@ink d&bshekd 1393710 ith eéectrop%?aﬁve groups
su . el ectronegativ oups 0 and sa

ora sei i Rhal bR oD ROt oth BlibRen tithddpg et end I,
mﬁ%#ﬁﬁ%ﬁ@%&?qyg&aﬁgmm@mdllIa, sai d coupling being

base-catal yzed. 36. A process according to claim 32

3 erein Xr is OCWS and said ether is forned by
SpoPstg acoamdting te elabh 32 whersih X' SaOGHER UMb istid eitr is formed by coupling

C ainalAbREGn@ Madafdi B (carbhoxylate and triaryl .ot
15 .tria kyl-pﬁosphi @E@%%%%%I&F Ararieg s a&‘fig?arﬁd or
3 sphigej d oxadi azol one i s produced by cyclizing

the acyl hydrazide with phosgene. 20 39. A process
cl aim 32 wherein said oxadi azolone is

cording tq. ) ein
353 ﬁ%eéﬂg"ﬁ‘\}f 4P Flaimn 3y whpsein 833§ Pragihzalonelts pnpdubed by cyclizing the
catyibyirhatel wikioghendege. 40. A process according to claim

32 wherein said triazolone is formed by sequentia

with nmethyl isocyanate or ethyl isocyanate

treat nent
clyglizing the

a rdi ng, tq.claim32 wherein said I adirazol on
f g@?&%“&%&ﬁ’f@%@ﬂﬁﬂ%ﬂé@hﬁ nt with
hydr azi necarbothioic acid 0 -nethyl ester and aqueous
agi 42. A.co und _ accordi ng to _anyone of clains
40185%‘?%%30{%@3%@)%@&%@ e saidfiazolone is formed by sequential treatment
with methyl isocyanate or ethyl isocyanate and methanolic sodinm hydroxide.

41. A process according to claim 32 wherein said thiadiazolone is formed by sequential treatment
with hydrazinecarbothioic acid O-methyl ester and aqueous acid. -

42. A compound according to anyone of claims 1-23 for use as medicament.

6%



