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NEW PHARMACEUTI CAL COVMPOUNDS This invention relates to
novel substituted nitrocatechol derivatives, their use
WO oorheriss eat ment of sone central and peri pheP@l/PT2007/000016

nervous system di sorders and pharnmaceuti cal
conpositions containing them Despite being used in
clinical practice for several decades, |evodopa

(L- DOPA) contNgmePHARNIA CEETECAE, GOMPOUNDE Ug for
the synptomatic treatnment of Parkinson's disease. This
has hel ped to maintain keen interest in the

.devel opnent. of I nhibitor f.the enzy. c -0- .
This, Y R Sgree a0 omted miete R Ry ARy s dp the trear
ment B kdthé c@rabhind PérdptRid YieRotRYysien® disofliRrLandplmahaceutical composi-

. inprovenents in patients afflicted by Parkinson's
tiong|rerdaigg therr goi ng treat ment with L- DOPA and a

peri pheral am no acid decarboxyl ase (AADC) i nhi bitor.

The rationale for the use of COMI inhibitors as
Despit¢ being asddainlcliDicEVyradine fohsveray démdem dovdopa ((RBIOPA) continues to

be g &i@é%ﬁ%&r{ %g}gd ucfo(r gﬁ% ?%ﬂptiomc Qc g%}l&l{qlngtﬁ)lf %@LWL" Dgs)élste.o This has

. Lol i . . e .
0 BN lg ot Bty ettt
methyltransférasd E@QMAAIbasdd] drethothyBetbedls thatithhibiberabf this gaagy® may pro-

iSRS St et Fbah bRl B RGP it ppgergong resmen
wittl EXDOP A it @G eAPBsHAL arfino ABi deBarbyx A (AIATVEY RUitiese of

LDOPA actually reaches the site of action, i.e. the

brain. Conmonly, within only a few years of starting

L- p i : i JTE .
B T COAPE e 5P DTpobAPERS e s
bas®B6h tHEIS @bilitg e, redice metabolie G-methlytation-efal MBAPA to 3-O-methyl-L-

‘wearing-off pattern_ of notor_ fluctuations. A close,
DOPA| (atQMﬁ@thbe Heptipepl L@Pchﬁ% Clé‘lealpSW@FFB’ﬁmf?Bhlsimf as a result

o PR AL BSO8R Rt o yETRi e o .M.
AddigemliypaME esmpdted withils-DOBA fastaispdut aordssiia bledd-brain barrier

(BEH i s thaty S eeT Ddied ABOBRLOL AR ALy @dinisired dose of L-

h6d thdlsite obGUIER, POYthe Brairp TonSiBnly 1 Wi SMly a £
DO%?%H%?%% ﬁat Stlﬁgre :‘[s Fesse L- E)ODA? y y & lew years
of starting L-DOPA therapy with the usual dosage regime, L-DOPA induced clinical im-

provement declines at the end of each dose cycle, giving rise to the so-called ‘wearing-off’
pattern of motor fluctuations. A close relationship between the ‘wearing-off’” phenomenon
and accumulation of 3-OMD has been described (Tohgi, H., et al., Neurosci. Letters,
132:19-22, 1992). It has been speculated that this may result from impaired brain penetra-
tion of L-DOPA due to competition for the transport system across the BBB with 3-OMD
(Reches, A. et al., Neurology, 32:887-888, 1982) or more simply that there is less L-DOPA
available to reach the brain (Nutt, J.G., Fellman, J.H., Clin. Neuropharmacol., 7:35-49,
1984). In effect, COMT inhibition protects L-DOPA from metabolic breakdown in the pe-
riphery through O-methylation, such that with repeated doses of L-DOPA, the mean plasma
L-DOPA concentration is raised. In addition to reduced competition for transport into the

brain, a significantly greater percentage of the orally administered dose of L-DOPA is able
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avai l able to reach the brain (Nutt, J.G, Fellman,

J.H, din. Neuropharmacol., 7:35-49, 1984). In
we@Rdoea1716COMT i nhi bition protects L-DOPA from PEr/RDOT/600016

breakdown in the periphery through O nethyl ati on, such

that with repeated doses of L-DOPA, the nean plasma

L- DOPA concentration is raised. In addition to reduced

to reﬁéﬁrﬂl%tsﬁtte o9 Qcticﬁf THOHSOOBET inkibition kdiPestodhdteasd the bioavailability of L-
i ficantly greater percentage of the ora

I gn
DO% mndl the @kueedloaio@feamﬁpal;klmnl ag labllémlp@%h“@fi‘/}es%glﬁ gloses of L-

u \ serves to increase the
DO%%&@%}% I b' ‘f'e)%/’ WQ&%@%@ E’e durati on of
anti par ki nsoni an action is prolonged with single doses
of LDOPA (Nutt, J.G . Lancet, 351:1221-1222 1998). .
TheTﬁ@Shd%qte OCAINIT SERRSiaEn] GRHiaF Soportach e éé&%@ 44 -methyl-5-
ogjhgﬂa{eowoléa ! mdsrrsﬁann it oDEIT.GPNENSNE and (E)-2-cyano-N,N-

apone Aust Tan U- B- 69764/ 87) "and
d1et]@5EE)3—@~4:ﬂﬁydrdﬁyhﬁnﬁtdphtnyl)acrylamﬂe (Entacapone, German pat. DE 3740383

3- (.3, 4-di hydr,o 5-ni t.rophepyl Ent
A &gl AT B SagsoR SRRl i ki 1R 5h PHTEPPgH Sharing es-
sentERR Thé Sinse Fﬁhﬁﬂé@oﬁ&\fé RSIBAITRAE Aiffdra !ﬁ@ﬁh eﬁh&ab@h@ﬁl thbed iendly enters
es sentially the 'sane pharnmacophore, tol capone differs

the ¢antrel nervensgystams (CN$andiis ablgdp [iphibip carehral ROME sl as periph-
eral Wit c\;%lfdf gggpe%@@gﬁﬂ%?cgh&?%ﬁn ?1 Ih%ﬂ)g ietgs ﬁﬁf)&pin@ I1f the more

signifitRatddioa df ittdbitiag QOMIT ik thpleidrit breakdywivef LESOPA in the periphery.
inportant if the nore significant actiqgn of inhibiti

Indegdivihejvse o6 CIMY énkibipts aluelnAo st penpipia intq the rain at chmgally rele-
vantchosEsPﬁ Vmbg)gf‘e?l?all)% El‘?degﬁﬁ)lg t -éffgﬂtﬂ)f BEse ég%hﬁh do
y rel

not rain at clinica vant
doses nay avoi d potentlally undesi rabl e CNS

si de-effects of ese a not I.QuUS i ssue
W A IR < L TR
chnich gﬁgﬂgaﬁepelétgé % ?}llé ﬂ(?t@ﬁkal foatﬁééeClﬁtr{)@it&th@ﬁbﬁs‘édtﬁﬁoblotlcs to cause

t hese trocat echol -based xenobiotics to
sevarallnsrer dmmee(ﬁepatetoxmdede(dde plaurtly aftecits ;k)unCh,n@éc@Qpne was with-

e G e it o e EPAL Bises B BORCUGER MEBAFSERH anglpding three

unfoMiinBie’ REMS RSN £ASI MBhiAsht HRpARIsUTS @y tbltapehelRalonsy bd @iéti in Park-
fatal ful m nant hepatitis. Today tol capone can only

insonissdpatien®awho iars galespengiae ite rather irrgtraeds gnd é@kﬁﬂﬁsﬁ’fﬂlé Wltah regular
moriigAie S G BPol Sy antpE oot Riclintin bulefeit the pacyt. Although
the h&ﬁﬂ%@éﬁaﬁfbﬁcf&ﬁsdshﬂ‘ th@lliventoxiodyt dxeetddted with tolcapone are not fully
understood, in vitro studies have shown that tolcapone may be reduced metabolically to
reactive intermediates and it has been speculated that these may form covalent adducts with
hepatic proteins resulting in hepatocellular injury (Smith, K.S. et al, Chem. Res. Toxicol.,
16:123-128, 2003).

Entacapone on the other hand, although sharing the same nitrocatechol pharmacophore with
tolcapone, is not associated with liver toxicity and is generally regarded as a safe drug. Un-
fortunately however, entacapone is a significantly less potent COMT inhibitor than tolca-

pone and has a much shorter in-vivo half-life. This means that entacapone has a very limited
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the actual nechanistic causes of the liver toxicity
associated with tol capone are not fully understood, in
waoRro1asidi es have shown that tol capone may bRCT/RTR00B0016
nmetabolically to reactive ingernediates and it has
been specul ated that these may form coval ent adducts
Wi th hepatic proteins resulting in hepatocellular
Saddah e L, thEaRR migshe éﬁhﬁﬁhﬁﬁﬂred in very high doses
durd{%&hlwgsﬁflew Z%SO%&SEﬁéeggaggne on the ot her Ve
witlevdnp dote ehbmd@BA thkensbyrhernatienc AUl ﬁﬁamlc@f&ﬁa%of entaca-
t ol ca n ver it C
ponihs beeR ERBRARN 5 HieBEh sREGLE) bl S M Glal, @b Nelbopharma
col.f ZTBHNavElg, Dm\te%aladrmaqiw prircipal raassmg’nr tliscantinugition of entaca-

ess potent COMI inhibitor than tol ca e a as a
ponpGeRERIPCAHIPRIF JRCHEIPRL HoS & RPCOB0 HEk DhgRacacy

ent acapone has a very limtedduration of effect and as

a consequence, the drug nust be adm nistered in very
Acdorditelgothere isi $thl evxmegi fdo €OMT inhibiteys Mn&ehnmbalaneed properties of

cli ffi.cac ent acapone
bm%%l%g’é‘??"ga%@tjﬁ'cﬂ%l atety, ﬁ’&ﬂ’e%%ﬁg gg@g Rt Og?ﬁw ( Par ashos,
S A et al., din. Neurophar macol , 27(3): 119-123,
2004) reveal ed that the princi reason for
We diaxenow iswpaisingly found rﬁhaé@amﬂ@£ 1oé genasak formulpdrare FEIMT dnhibitors

o SRR B PR L KRR AR gy of -

tknﬁxhlbltlng bal anced properties of bioactivity,
bi oavail ability and safety, with a |long duration of
action We have now surprisingly found that conpounds

Co @xe 1%\%2{1%# %f)érfeo%é I}%‘es E%ﬂn 35] f@lﬁﬁt&?? a%ﬁéfﬁ{édq{eﬁ)w.
exceptlonally | ong duratmﬁn of ac tion. Conpounds of
the invention prefeaﬁbly ave general forrmula | as
defined below (1) m RL and R are independently
from each ot her hydrogg a group which is
hydr ol ysabl e under BRysi®l ogbxal conditions,
optionally substituted Iomer\iktanoyl or aroyl; X
represents a nethyl ene group; represents an at om of
oxygen, nitrogen or sul phur; K8fr esents the number
O, 1, 2 or 3 and mrepresents t nunmber 0 or 1; R3
represents a pyridine

@

wherein R, and R are independently from each other hydrogen or a group which is hydro-
lysable under physiological conditions, optionally substituted lower alkanoyl or aroyl; X
represents a methylene group; Y represents an atom of oxygen, nitrogen or sulphur; n repre-
sents the number 0, 1, 2 or 3 and m represents the number O or 1; Rz represents a pyridine
group according to the formula A, B or C, which is connected as indicated by the unmarked
bond:
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group according to the formula A, B or C, which is
connected as indicated by the unmarked bond: where R,
woR07R1AR R i ndependently from each ot her repP@&BRT1007/000016
hydrogen, G -Ce-al kyl, Cl- Cf-thioal kyl, Q @Q al koxy,
C6- Cl2-aryloxy or a Ce-Cu-thioaryl group, QC
-al kanoyl or Cr-C -aroyl group, am no, Cl-C6-
al kyl am no, CC -dial kylam np, C3-C 2-
cycl oal kykam nlo, Ci 2rbet ef ocygl oal amjno, QC
- al kyIsuI% y1\ &t ClZRI? F yRgul phon;lj?f;I ar en G-C
6- hal oal k | uor onet ieyano, nit
heteroary%egrd‘bp R8r t wiR6or Vore of re&¥ duds Rﬁ“" R5,
R6 and R7 taken together repR&sent aliphatiRs or
heteroal i phatic rings or aromatic or heteroaromatic
rings and whefein P represen?s a central unrt, which
is preferably a planar unit and which is even nore
preferably selected fromthe regi oi soners of
whele By, RspRaandR pind2pehdentist froxtn e2¢m9mmpmmt hydegdinyC,-Ce-alkyl, Cs-

Cs-tﬁfogﬁéntyési-é‘(;lw%’ﬁyzﬁéé@{-ér? 3 G 3 Cihisprgl giapp, Cr-Coalkanoyl or
7-(%'3'1‘akfillr agRJupz SarfiiinY) 3 aﬂ&la’t‘ﬂh@zm%ﬂﬁlédﬁl}%ﬂammo C3-Cyp-

al Kyl - 1koxycarbony| -l Hpyrrol-2 , Wherein
cyclaalkylamuso,r epCesGam{he@rmclneﬂ{mamln@t hy IC1-Gs- apikblpyllph@md Cs-Cra-

arylgtlﬁlbg& hqpolgpmé E?,Ilaal&gfo(érrl so&r)&e)&rhels %%%‘3' nfo 884 H&e%aryl group;

or twoabKyhoreHbYdsidiles Rp-Rli, YRs anleRpitdkedl dogbthes represent aliphatic or
het qﬁﬁ)resent ed by nethyl, ethyl, n-propyl _and n-butyl,
eter

hfic. pngs. ofj ayq)maqlo or ]pg}@rggr@mapc sings pnd wherein P represents a central

umtipﬁﬂlcmlg gg%’% l?lygi %}I ft 2nd avglgﬁh % %&Jeg n‘f«?r% ki)%ﬁé{afbly selected from the

regibigomsrs?2 ,of- di3y4-ox8:haﬁok-0.36jd@t bdmﬂ-ﬁ)michmzoI 345-diyy, ,4-methyl-4H-1,2,4-

RETE L OTENT I LS T GO
dof .

thiadiafd 319917 rﬁenl a%ky"f Sd{al'lioxgrlrzagrla&gﬁ)l ?ﬁﬁ)ﬁ@ﬁ ug’eSI gﬁg%,'hoﬁzhefeﬁle alkyl is

regi o’'soners of the cen
represegiedi o metly/lr ethyl, nz@bpy dnd whutyhiagéd vdfer¢inelkoxy is represented by

met ixté(;g 7 I?’;:/ h%lfﬁ’PnO%iyet | ﬁgﬁrofo&& C}Eé%yln]é'é@grpgﬁg Sﬁ%ﬁw}ierein alkyl is
repr€§emé|d by nféﬁ@@,y J:thyl' ?&Hbﬁﬁydnd ﬂlb@ﬂﬂ VthiazSIEE, m&i}Vﬂ 1-H-pyrazol-1,5-diyl,

tert-bdtyl, "penty . Préferably
pyrimidinead-dyil, r@@zdu%é dl}dpr@gbfnwl,t mfbn'etdhml -1 5-Id|13det sgxazol-3,5-diyl,

furap% zgdﬁfl pgeor?%/ﬁ(y l%;ntgfilﬁu{)an% %@@1 W. @r ﬂg?%é?%;epresented by methoxy,
etthyQ@pﬂJﬁ@mnd Boppesy,RAzeS - dfy@hﬁw(@o 1-eydu%then-1,2-diyl.

> propoxy, isopropoxy, n-butoxy,

In the above definition, the regioisomers of the central unit include both regioisomers real-

izable by exchange of the nitrocatechol moiety and the —(X)q-(Y)m-R3 moiety.

Preferably, C;-Cg-alkyl residues represent methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-
butyl, tert-butyl, pentyl or hexyl. Preferably, C;-Cg-thioalkyl residues represent thiomethyl,
thioethyl, thio-n-propyl, thio-isopropyl, thio-n-butyl, thio-n-pentyl and thio-n-hexyl. Pref-
erably, C;-Cs-alkoxy residues represent methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

sec-butoxy and tert-butoxy. Preferably, Cs-Cio-aryloxy residues represent phenoxy or
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sec- butoxy and tert-butoxy. Preferably,

C6-Ci . 2-aryl oxy residues represent phenoxy ornapht hoxy
wokioch11mey optional |y be substituted. PreferabPgr/PT®oT000016

-thi oaryl residues repre seng-.thiophenyl and

t hi onapht hyl which may optionally be substituted.

Preferably, C -C - al kanoyl residues represent

napﬁfﬁcg)%}a@ﬁﬁéh m&} gﬁcﬁé@bﬁ!ly be rsﬁ@s'iﬁ@dé&l BEfPAMANOYE, ,-thioary] residues repre-

abl aroyl residues represent benzoyl

Sentethwphawlhtahd)thlonaiﬂéhjér\ahpk} may qutionpity barfuhstitiiedi B@é@ably, C1-Ce-

ke B350 £t AR CLAMART 800l PEORML AN Nperaby, €

aroyl déseluey kégreseat basosasl ﬂ@hfh@yh IPtreféﬂabBﬂ; m{l(?:gnalhydamlno residues rep-
di et hyl ami no, _dj - npropyl a lam no,

reseg megwﬂﬁ!wpw ety leeningye "H’Wéé n%#%op H%ﬂ Hich pyhuspirmigo. Pref-
erab@_ é%‘f%%%f‘%ﬁﬁ@?a%“d‘%sefﬂ QY. dimethylamino, diethylamino, di-n-

m no residues represent pyrrolidino,
propylgmeind ddian-bucgtahiioe >dy-lisaprcxpglaaudo dmc‘glwlednéamimmnm@hylpropylammo

Pre er ab| er,0
ond i FHGERRERSY IRBIEFR G B RISy BB, fogtegeat pymolidino,
pipediafit hy | SRIdNeRYIaRtno Pi RAA aZi difycldhadxplatithd IOeP?e?fbﬂéBlyand C3-Cia-
N- et hyl pi perazino. Preferably, G C -al kyl sul phonyl

heteggycipalkytapisl| mﬁ@tiwaﬁl masesmbfmp@élpbs@m ﬁétrnvhzmqmmhnoa 3,5-
B PSRRI e BRERY, ST necfB, B R BB, Proaty,

Cl-(B@Oﬂlaylaﬁlﬂhéﬂyl erOCG-Biz%i@Isﬁlphynyl(iesﬁu& fe@keseinkmlethylsufonyl ethylsul-
represents chl orone fluorone di chl gr onet hyl ,

th
fonydj phemiaionyl| and ﬁqlxlﬁml&rw#elc’wﬁra@m%@lpgw Ge¥idvast Fapresent chloro,

o 480 3 R ERUERBH) LS SRS Yoo, Boromety
dichdorathicttzh) ddﬂuommeﬂi}(b,l tyllch]aminftthylr amzkthﬁhorohmﬂquE&fwhleiyeheteroaryl

two or nore of residue Ra R7 take . .
residusg aepresen epride AYIRIAY fspiaadlgh ones %oawaﬂa%qrf@ Piajazolyl, tria-

zoly? Enn%‘{e%gtﬁlblf: IRtadis R«%@fé%mgeg%&e oF F&ﬁlzue?k?f 05{ 1), Re9nd R, taken together

esi ues are indolizinyl, isoind
repremio Iayphat1cnmi‘aheib1yohl,ipkmﬁcirir5gs orqamomatllq o hyte;coaromaﬂc rings, preferred

c°m§’ rf ’r ?ff\;? 68?@ Y ’? ¢ X‘]‘ﬁiﬁg{iﬂb‘g}] bfqog‘i‘lﬁé?%/’\f B'gr\}/wm gujnolizinyl,

naphBYH&akY @qﬁfmg@ ah@qulhbgﬁval lability of L-DOPA 5

I nCrease the délivery o DOPA to the brain and
significantly augnent the levels of dopamine in the

We disPiap el TR Beh bR Beierof BEREE oyl R AfdBaly entance the
biodvaRAKHEVEY 10D OP ATNereaktithe Aehverh @ €.-DOPA to the brain and significantly
augment the levels of dopamine in the brain over extended periods. Compounds of general
formula I not only inhibit COMT, thus preventing breakdown of L-DOPA, but also have the
additional effect of increasing L-DOPA bioavailability. These effects upon L-DOPA levels

after the administration of compounds of general formula I are markedly greater than those
observed with tolcapone, the only COMT inhibitor thusfar known to be endowed with a

reasonably long duration of action.

Moreover, even after long onset times (e.g. 24 h after administration), compounds of general

formula I produce increases in L-DOPA delivery to the brain similar to those observed at
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addi tional effect of increasing L-DOPA

bi oavail ability. These effects upon L-DOPA | evels
w@Rdoeni1tibe admi ni strati on of conmpounds of geneP@EI/PT2007/000016

formula | are markedly greatgr than those observed

wi th tol capone, the only COMI inhibitor thusfar known

to be endowed with a reasonably | ong duration of

shox@&tt%xﬁ?é‘pmm @/ & ancey 8, WhitE rcoﬁt@e&% t@ntﬁﬁtt oBsefRE With &)lca%ﬁne This
ter adm nistration), conpounds %‘eneral formul a
a

results fox o deere steady dabiesyiof ILDthd@Ieth@ﬂ b thenadminggtrgtion of com-

poujécli m Cgae%aex% t ho%ﬁ \?%eﬁ{:a\r/setg ca 15({311%0% ﬁ?{neo%gﬁg?@g:' %ﬁr%(%cf oftillations in

the bR ABBVEY oThLa)cDIeAy Wwihich proolkasrendstiesbdy sitletdffeetsyinoParkinsonian
L-DOPA to the brain after the admnistration of com
patigidtinds of general formula |, whereas tol capone is
prone to produce marked oscillations in the brain
delivery of L-DOPA, which provokes undesirable
Thus |cdmpeﬁrichso¢fsganaraﬂ’domm1ﬂs & maynthpeefore hessndoivgd viitnhsapgutic advan-

eSS0 R oo B RS DB SRR M B tons

lnd&l«:éeaﬁslld&@la@ fn bati%@%&ide% absphiicliBtiohd i IUDORA Idvelscapone

I nduces dyskinesias in patlents due to abrupt
oscillations in L-DOPA | evels. The bioavailability,

iSRRI kSR, B0 B B SO By koo n e
(e. gPBFOBE%mJbTaM)er%ﬁn%lﬁ@ybarﬂsé youdipblynoeaiz&y by hige skilled person on
|l ed person on basis of the teaching of the present

bas:a p)gf |the dedchbingogf theraresest spplicetion bitvarying pubgrtuepis Bazi7 of general
fom&\ﬁr g? O(Sréiﬂ #oe%b?a{lg%rdfegﬁ’ab?? Beﬁéxﬂ:e& nﬂg %T g?:kbleﬁe 9 al anced m x

erred conpounds above
general formula (1) having a

thyl - 4H | 4-t I t j .
Prelfeﬁcrgrqlie g%pounds of 2he aboue ggr?eral formula I(I)f Iha\?ilslg %%r-]mre yl- HEIJ 1t ,2,4-triazol-

3,5 fl % EL%BY*m gn{c‘ftfcgetg {d- xln'é ?‘%& o %Yamé{hﬁ)}?;rﬁdlﬁ A2 2 4-

triazo -nltr enzene-
trlaﬁyl-GSyI]{-Z-mhbbﬁmem— B,Qethdeﬁ-t@-l@)yhliom ﬂﬁadlngetbylmzrm-ﬁyyl) -4-methyl-

4H-3 %Jﬂrwgph%ﬂy af rqigﬁ;%ppwdm r-%g ?/l—% g—metﬁyl’ 6-

(tr1ﬂﬁdid)rﬁ€tﬂgl)ﬁ§ﬁdlﬂ$l-§)lgé4ﬂ- b ﬂ-t%abz’d(ﬁ? ﬂib‘l'S Lnﬂ?roﬂerizéh@l oL didt, $L(t=methyl-

-nitrobénzene-

5- (dsetﬁﬂuqmmethym)pwnd&hyl)ﬂs}w;2d4-tnazoly?b—)'¥)43-lmtmbenzmm1:&6101,35 (4-
el gt SR RGO PY B G Ry 17 a2 4Dy pisphenzens-
1,2-dtol 25-65-12, b- Az PEX (ifBroRd b tRHRPYEERE3 -y1)-4-methyl-4H-1,2,4-triazol-3-
yl)-3-nitrobenzene-1,2-diol, 5-(5-(3,5-dichloropyridin-4-yl)-4-methyl-4H-1,2,4-triazol-3-
yl)-3-nitrobenzene-1,2-diol, 5-(4-methyl-5-(6-methyl-2-phenyl-4-(trifluoromethyl)pyridin-
3-yl)-4H-1,2,4-triazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-4,5,6-trimethylpyridin-
3-yl)-4-methyl-4H-1,2,4-triazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-chloro-4,5,6-
trimethylpyridin-3-y1)-4-methyl-4H-1,2 4-triazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(4-
methyl-5-(2-(trifluoromethyl)pyridin-3-yl)-4H-1,2 4-triazol-3-yl)-3-nitrobenzene-1,2-diol,
5-(5-(2,5-dichloro-4,6-dimethylpyridin-3-yl)-4-methyl-4H-1,2,4-triazol-3-yl)-3-
nitrobenzene-1,2-diol, 5-(4-methyl-5-(5-(trifluoromethyl)pyridin-3-y1)-4H-1,2 4-triazol-3-
yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-fluoropyridin-3-yl)-4-methyl-4H-1,2,4-triazol-3-yl)-3-
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1,2-diol, 5-(5-(2,6-dinmethyl-4-(trifluoronethyl)
ryridin-3 -yl)-4-nmethyl-4H 1,2,4-triazol-3 -

W@ kgo731163 r obenzene- 1, 2-di ol , PCT/PT2007/000016
5-(5-(3,5-dichloropyridin-4=yL)-4-nmenyl -4H1,2,4-tri az
ol -3- yl)-3-nitrobenzene- 1, 2-diol,

5- (4- net hyl - 5- (6- net hyl - 2- phenyl 4-(trifluoronethyl)py

trd| 12d 1, 5-(5-(2-fluoropyridin-4-yl)-4-me -4H-124tr1azol3-1 -3-
n1r§:'eﬁ%e§&e . 4(t(r|azo py i y)nltro enzene- |, 2-di OY)
ym%

nitrdbefiZened, Qadmknﬁ ~-06-6-BuarppyridingZk-y)-Amaethyl-4H-1,2,4- trlazol-3-y1) 3-

IESTIRTE T A AT R T

y1)-3-MitdobénA¥ae-yl- chél-,l-SI-(S @rbh)frfol-@-mﬂ'ry:ﬁ)y‘rﬁhﬁ 33/1)-4-methyl-4H-1,2,4-
-ni trobenzene

triazekB - 3*511t(@e(‘¥erf§ef]| %ré‘ifq(in%(fh@ -proya- ehloze-vh6ydimatihylpyridin:3-yD-4-
[=Ta¥ A I,
meﬂil%’ﬂz‘gj‘ 2%5%{%?231%? r){)ﬁj 6- ?%é‘%hlz% i%’?. di n-3-yl ) - 4- met hyl -
4H-I , 2, 4- trlazol 3-yl)-3- nltrobenzene 1, 2-diol,
o e 43 L o B B 5 P i
tral gmi Fscﬁ%'efﬂ-hi%pﬁg Z{4d(tﬁﬂ§orﬁhpet1{h)5§ﬁélm]-3-§libi'l| 3 §~t14a21ﬁ-123521}ﬂenzene-

ni tr obenzene-
1,2- 610( 5-(42(2f-1|nath|ybﬁ»)(tnfhmnometilyl))pytmhmﬁml) -1,4§-triazin-2-y1)-3-nitrobenzene-

1,2- glo g) L ?qz EALQG’S @ﬂl%ﬁoweglyy Ongﬁgn%yﬁ)}l ?;Lgr'%_pazm-,’l-yl)benzene-l 2-diol,

-(41(62méﬂ1gf-41€'&ﬂiuo?mﬂéthylﬁ3yncﬁﬂ Bg@joeezsemth-z ?})Ib-ﬁﬂtr,obenzene 1,2-diol,
| oro- yl pyr.i % 4- met hyl - 4H |
5-(4- @;&quﬂaszlcﬂ (teﬂuwmegxy&)wrléméﬂaﬂei 11122111@12@[1) -3-nitrobenzene-1,2-

diol; 3((22 (é & ela}ﬁ ?Ql?pgf gf I@ n%t@\élip dln-‘a1 ]ﬂgi g rﬂ’l’z—kna-yl) 3-
mtr(ébe’ﬁEex{eZ} Drdﬁlﬂm -ﬁﬁﬁitﬂﬁ-m-@-i@trg}udtdﬁ&ttm}mdnﬁB -ly-l)gl ,915)-&1421n—2-
Dbe R oy Figer il g%(%ﬁ@ﬁ%ﬁlﬁéﬁﬁbgﬁéir&%%;’ggSé’fia%in'}

yl)b‘é&[e 113 i) having a |, 3,5-triazin-2,4-diyl as cen
ufii £ 1 ncl ude

3 nitro-5-(4- (4 (trlfluororrethyl)pyrldln 3-yl)-1,3

Prefied cqmpoidngl Is.00rs BrssR SaaRy ) baying ail 4 5. 5-divl es a
cent:;’gl u’ihtﬁﬁél@&é ﬁ‘-nftrc)(%)a% 'Qﬁfﬂu%ﬁﬁﬂgtﬁfl yrl%hn?-f’a -@'lﬁl 2 4) tr1az%1-55-

IuoronEth pyrid 3- i
yl)benzene; ZZ-d;dl,)fbéa‘ﬁ@emetliyl-ﬂ-(thfbloxomethyl)pyndm- -yD-1,2, 4-triazin-5-yl)-3-

nltr?Et?qgmgezq(eﬁ ?@qﬁygﬁﬁm- 'r(%'kgéx grqm%h%lﬁérpdm-g % ¥|2)4 ria%in—S-

yl)b'énieﬁe(ﬂz Gl ST?J-WJnB (-ur(hiﬂuw@@aﬁﬁylbyﬁ)d@umﬂ) m 234 tiazin-5-y1)-3-

friazin-2-yl)-3 -nitrobenzene-

mtr@bememesl Austioly$ @(%)ﬁewpthal 61(&4&1&0@1&%%91%9@@9 riil A, 4tripzin-5-

yl)- nhtrq]liregz N et(E,r ? ,(§ i?-( methy 13' ;&heﬁ?eép ft? gﬁom%n&fyﬂ Ingrdln- 3-y1)-1,2,4-

trlaﬂm%r-ﬁl)-mmﬁfélbdhzane-y Q)di@ll;l 3@1&1@0 b+(2- (ﬁ-l(ﬁiﬂuoromethyl)pyndm- -yl) 1,2,4-
3-nitro-5-(4- (trifluoronethyl)pyri dy)j is

triazin-9zylphepzene-1, d101 3-nitro-5-(3-(5- (tr1ﬂuoromethyl)pyr1 n-3-ylj-1,2 4-tr1azm-5-

yDbenzene-1,2-diol, 5-(3-(2-fluoropyridin-4-yl)-1,2,4-triazin-5-yl)-3-nitrobenzene-1,2-diol,

5-(3-(6-fluoropyridin-2-yl)-1,2,4-triazin-5-yl)-3-nitrobenzene-1,2-diol.

Preferred compounds of the above general formula (I) having a 1,2,4-oxadiazol-3,5-diyl as

central unit include 3-nitro-5-(3-(4-(trifluoromethyl)pyridin-3-yD)-1,2,4-oxadiazol-5-
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yl ) benzene- 1,2-diol. Preferred conpounds of the above
general formula (1) having a |, 2,4-triazin-3,5-diyl as
w@2@entmed unit include PCT/PT2007/000016
3-nitro-5-(3-(4-(trifluoroneghyl)pyridin-3-yl)-1,2,4-t
riazin-5- yl)benzene-1, 2-diol,
5-(3-(2-nmethyl-6-(trifluoronmethyl)pyridin-3-yl)-1I,2,4-

yl)b&ﬁz!eﬁé—'l rzrém}/ ls)(33(2 dmdrmk@aﬁwﬁylb)(ﬁdlﬂnoyl) -1,2 4-oxad1azol ~5-y1)-3-
trifluorometh rid |n§yl) I 4-1
mtrq’qegzgqnn 152 dyﬂ)_%@n thyl-62 itrgﬂtmrome yl)pyr1d1n-3 y1)-1,2 4-oxad1azol 5-

yl)-?—néx%kgx?ze?g tzl%hlgf' 3(-x§11¥.1j§f§ @0 @gﬁ%@gﬂomwﬂ)%&gd% 3’%} ))1 2,4-oxadiazol-~

enzene-

S5-yljbehiZeniel,, @d@bmﬁmm—ﬁmmmamﬂmmemmpymm3e|y1mr1 2. 4-oxadiazol-5-

yD- %n@%fb%%zacf%éﬁp%rﬂlé %@é@,ﬁ Eﬁl?q?ﬁy i EP?FHEFHWDPWF‘W&'HD'Q’L%»“‘
oxacilﬁzdl-szylf"&r%{rb?&& ye2t Flale1358(3, 5fﬂ?&ﬂéi%g§rléin*42?'§lloi 4- oxadlazol 5-

tri’fl uofoneth
yD)- 3-n1tmb|enzeﬁeyll,2 -diwh Ze(Pe(o-methyl-24phenyl-4- (tr1ﬂuoromethyl)pyr1d1n—3-yl) -1,2,4-

oxac? cmpg |§n§%§ @f ?lﬁ)eéaﬁéréenty&i&r S g?&? %rcéﬁ{ ré'Sd 6- ?rlmetylyfpyrldm 33 f) 1,2,4~
oxadibzbi{3- %!%Qﬂttbbéﬁz&le‘l?llcﬁol 3.(3-(Zchlot@a)506-Ridéthy Byridin-3-y1)-1,2,4-

-ni trobenzene-

oxadjazd- %ﬂ)ﬁm‘@pbwmqﬂ A=cioly Bynitro-5-(A-(R-(rifluorersethy hpyridin-Bryl)-
L2 SRRty T L0 S Al bgdlegey -1 24

oxadi&zdl@lylb-&mttﬁbénzeﬁﬁ?l adfiol, 3-nitro-5- (3 (5 (tr1ﬂuoromethyl)pyr1d1n—3-yl)
3-nitro-5-(3-( |quorometh i di 3-y|)-|,g,,4-o
1.2 anndizei —5531191?%@@25%@191 %(%ﬂ%ﬂmmpyndm- y1)-12,4-0xadiazol-5-y1)-3-

nitrdly _ﬁgqn)(;fg‘_z‘?_& r 1A rdbRBL RO T Bildidad- 57y 3% BbAene-1,2-

diol55(ﬁ{&-ﬂumwﬂm&-yt)m |1 Hmadlanﬂ%yyl)-ﬁmmr&m&wl L-diol2 543-(2-
oxadi

chlogoﬁrm?tfayllw{lélnc%yl(>t%f?f%&%%%ﬁ?wﬁb@%@!@@ -} #2ydipl, 5-(3-(2-bromo-
6- mgt%efg)yggﬁ% ??01 2 4%%5&@ ?g%'-m%mgerfﬂeﬁé 1,2- d101 5- 83 -brorérllo ~5-

trit met hyl) pyri di n-3
chlopo-ddhi- dmcﬁthsﬂpyqdn)~33ylh‘l ﬂ;%bmdzmbS-}d), IQ-mtr(djenzene-l 2-diol, 3-mtro 5-

flu
G- gne i bod ol iRt bbEbe b1 5452 -chloro-
4,6- amse’%h 1%%@23;:?122 E]zgn?ékacﬁ%m A=91}-3 ditrebetzénearD asl] 5-95-(2-methyl-6-
(tn%w(@n@byhmr@nﬁzdbhérﬁrpxmha(@l-ﬁmlh%ﬂﬁmngﬁn)‘:ﬁy%dml;ﬁ-sﬂgp 5-(5-

(6-(l qugr?gégylmf’dﬁé%g) P24 2»9?14}&6@ 5908 rr%%ﬂg il ﬁu g'so 5-(6-methyl-4-

(tnfﬁié?&h@thﬂ)%ﬁ:dih)% =y3)- mJZM—@MMGIlSyl)l?o-&tﬁbb@hzene 1 ,2-diol, 5-(5-(2,6-
(3 loro-4,5,6-trinethyl pyridin-3-yl)-1,2 4-
dimethkit ’gﬁluogmyq:t)aylﬁoy.rﬁn@-adg)ghgéln@gadlazgl—a-,y&é-nltrobenzene-l 2-diol, 5-

(5- (ﬁsgi Yo gg{lgl%%fy@tlr %gg@g%@%@iébg&&pﬁé&e& _Yh)diol, 5-(5-(6-methyl-
-plfen§7134-((ﬁ1f5mﬁfbrﬁé’thﬂbmlﬁ&uﬁ?a@llﬁﬁ,ﬂlﬂyb)myﬁazdl -ByB-3+njtrdbeRzehe-1,2-diol, 5-
(5-(2-bromo-4,5,6-trimethylpyridin-3-y1)-1,2,4-oxadiazol-3-yl)-3-nitrobenzene-1,2-diol, 5-
(5-(2-chloro-4,5,6-trimethylpyridin-3-y1)-1,2,4-oxadiazol-3-yl)-3-nitrobenzene-1,2-diol, 3~
nitro-5-(5-(2-(trifluoromethyl)pyridin-3-yl)-1,2,4-oxadiazol-3-yl)benzene-1,2-diol, 5-(5-
(2,5-dichloro-4,6-dimethylpyridin-3-yl)-1,2,4-oxadiazoi-3-yl)-3-nitrobenzene-1,2-diol, 3-
nitro-5-(5-(5~(trifluoromethyl)pyridin-3-yl)-1,2,4-oxadiazol-3-yl)benzene-1,2-diol, 5-(5-(2-
fluoropyridin-3-yl)-1,2,4-oxadiazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-fluoropyridin-4-
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oxadi azol -5-yl)-3-nitrobenzene- 1, 2-diol,
3-nitro-5-(3-(5-(trifluoronethyl)pyridin-3-yl)-

wo 2@741a%adi azol - 5-yl ) benzene- 1, 2-di ol , PCT/PT2007/000016
5-(3-(2-fluoropyridin-3-yl):=9-2, 4- oxadi azol - 5-yl) - 3-
ni trobenzene-1 ,2-diol, 5-(3-(2-fluoropyridin-4-yl)-
1, 2, 4- oxadi azol -5-yl)-3 -nitrobenzene- 1,2- diol,

yh)-B2 @%x@@ra%l@&%@%ih@b@nz%ny I1%)2 -diok 5- (5 (6- ﬂuoropyr1d1n—2 gl) -1,2,4-

oxadi azol ni trobenzene-

oxadihl@f?’oylﬁ'-?’ ﬂ'etrhlquyme- ti2riidl, 133 clzlom-éata@hralpmd@-%ry -132,
o BTES il ool 1% BB ReAT ML 003

oxacﬁaio'i%(—ﬁ)—@l‘-rﬁﬁbbétzene-l 2- d101 5-(5- (2-bromo 5-chloro-4 6-d1methy1pyr1d1n—3-yl)-
hl or.o- Ipyrldln 3-yl)-1,2,4-oxadi azol - 5-yl)
12, Egaiprabisan PP besERe bP-dich i 7 0. 5.
(5-(4-(trifl uororrethyl)pyrl di n-3-yl) -1
, 2, 4- oxadi azol - 3-yl ) benzene-1 ,2-diol, 5-(5-(2-chloro-
Preféyréd dompaungs p§ thiechibov@ggreyal foreula € h@mag ol1,34-pkadigzohi2t3-diyl as

oy
conal SRR P YT 5y GRS YD ing b L drosadipeg e
yl)beﬁ‘zehé-q beswe ryegé (22c}ﬂd)1‘é|-4 6:anﬁ¢thy ?yﬁdlﬁ-"_?r-yb -1,3,4-oxadiazol- 2-y1) -3-
-Ctri fiuorome An_oxadi azol - S-yCben

ri o
mtr@;eme.rmb? didd, i{g (£—¥n¢ﬂmlr}6|-( uoromethyl)pyridin-3-yl)-1,3, 4-oxad1azol-2-

yD- gil}ftls fblgu%r orﬁe%gﬁzl)e%éft}odﬁ ?-&5—@ 1hu Pé’t}@ﬁ%ﬁgi 5—%)— f33 ,4-oxadiazol-

2- ylgbdﬁﬂéﬂéﬂ 2411&1‘,2 5 35J(Me@h;&l%ﬂlﬂmtbméthyi)ﬁyrldm- -yl) 1 3 4 -oxadiazol-2-
yl)- - oxadi azol robenzene- ?
yD- %—mtrobenzene-l 2-diol, 5-(5-(2,6- d1methy1 ~4- (trlﬂuoromethyl)pyrldm 3-y) 1,3,4-

oxaélg% ?20213% rﬁﬂ%ﬁér%@%é '1%'—&3@14 ?%3(5%(% |5Ld%c}ﬂoﬁ§ﬂaﬁzﬂkrl)31 ¥ h)oxadiazol-2-

zene-

yD- 2—rni1hﬂﬁ§tiené 1(2-didl) 3¢5~ (:6¥m‘eﬂ1$’l-)2ﬂ:3hbn3dl-4+(tﬁﬂuoromethyl)pyndm— -yD-1,3,4-
4- oxadi azol

oxa@]_azc(lg; Yé =3l enzene- ézt-c}lplgét(ﬁ)@ o tr%é—%ffé—%rqnelethylpyngm- “yD)-1,3,4-
oxa%%ékc)l oLy B3%niBBEHRERN 23dioly k(532 R—hidi8aFB-eiBethipgrifindd -y1)-1,3,4-

oxadiszd] 2-gh3enitrodsrEete-1 2k diel, Bylitoy-5+(@+@-(BifjuoromethyBpyridinilayl)-

b - ~di ol 3- . e
13 4 R o s ) B R T P ot 416 gimetpyipysidin: 1,34
oxa@ﬂaﬁc?loi-yﬁ Wﬁﬂx’@@é}&@ﬂ@‘l - cﬁgl' glrﬁ’dro 55(5((5 (tr1ﬂuoromethyl)pyr1d1n—3-yl)
(2 di ¢hl or o- 4, 6- di net h gégyrl din-3-yl)-1, 2,

1,3 H@Xa@aaaol@m)bmmkéﬁboh -@moropyndm— -yl) -1, 3 4 oxaddlazol -2-yl)-3-
nitr Ietgr%%}e-]s,&gil élb%- é—é%f uﬁ?o%%a 161|-4’/ y@ﬂy%hdlzgdlgzc}ili yll) 3-mﬁ08331%ene 1,2-
diolf bi@g@@ww@yhanm i, 24%@@1@%@&9@ ﬁnlmbbe&em-u [2odien 3€8-(2-

chlcsometbymmérrb%rybrhm oxagiayalt2-yl)B-wiabenzeag-12-diph, SySp@-bromo-

6~ me grgﬂlg?o =3 glﬁ ,? 4°J>xad?az«(>lgz-%§enéﬂnl‘%glgéégéq 21611%1 . 35" thl?rofho 5-

chlcﬁo-(4~',:6 (inethylpyradifi-3g)1y3,pyradiazol-2-y1)-3 -ﬂltroliénéene 1,2-diol.
oxadi azol -3 -yl)-3 -nitrobenzene- 1, 2-diol,
5-(5-(2-bromo-6-nethy |pyridin-3 -yl)- 1,2, 4-

Prexg}‘r?g 'c?éﬁ%r ® r%@f)éh@af?o gé&%ﬁrf ik ﬁx} P&ylfllg gl @)1- c}ym)loethen-l 2-diyl
moiety as central unit include (Z)-3-(3,4- d1hydroxy-5-n1trophenyl) -2-(4-
(triftuoromethyl)pyridin-3-yl)acrylonitrile, (Z)-2-(2-chloro-4,6-dimethylpyridin-3-y1)-3-
(3,4-dihydroxy-5-nitrophenyl)acrylonitrile, (Z)-3-(3,4-dihydroxy-5-nitrophenyl)-2-(2-
methyl-6-(trifluoromethyl)pyridin-3-yl)acrylonitrile, (Z)-3~(3,4-dihydroxy-5-nitrophenyl)-2-
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1, 2, 4-oxadi azol -3 -yl )-3-nitrobenzene- 1,2-diol.
Preferred conpounds of the above general formula (1)
whaoongries | , 3, 4- oxadi azol -2, 5-diyl as central PBEI/PT2007/000016

i ncl ude -10 -
3-nitro-5-(5-(4- (trlfluoronethyl)pyrldln 3-yl)-1,3,4-0
xadi azol - 2- yl)benzene-| ,2-diol,
(6- (@ﬂﬁéfoﬁ%ﬂ%h}ﬁh@n@-@d)@brgﬁrﬁ‘&‘ﬂ@)(Z) @lJ(? 43d1h{9d)ro;ky- S-nitropheny1)-2-(6-
iazol trobenze

metwl(%@ﬁﬂuoremﬁshyl)emdmrHl)@nrﬂnemlyl %;ﬂ-(%ﬁllwdmwe -nitrophenyl)-2-
@2, 6§31Hetih f(filgl @%%%thﬁ)}%yﬁ%i% - {lﬁgx;eygw Ee 52%235 %l-dlchloropyndln-4-

yD)- ﬁ@@&ﬂ@ﬂﬁi@l-s-nﬂro h3y@yagsiehitrile, 278 4B 4- dlhydroxy-5-mtrophenyl)-2 (6-
{re étriﬂ)qoyorge )Irlslzl;yg%gtggg}rl,)ggl )loptﬁr )Iég k&)-%—(&-bromo-%l 5 6-
|
mm,é%i?ﬁw‘%’xng% LR diflys S hidOpRARY Ak S E (73 8- (lohtdro-4.5.6-
trim&thypy(i8in-ByDi M, @-ddpylroﬂrﬁnﬂmph@nyl)ﬁpﬁl,latﬁtnﬂac(zaﬁe(B s42dihydroxy-
Y1) - 3- it - 2-di .ol . .
sty BB PR TIP3 ichloso 6
dlmét)lylgyrﬁin% yBJSa@a' éﬂéﬂ‘llydl%xylﬁ)-mﬁ'opﬁﬁrﬁlgﬁaﬁﬂﬁlﬁﬁ% (Z)-?-;E?;i Ulihydroxy-5-

triimeth in-3
mtrqphaml)ﬁdﬁ (mﬂuoyomethylt)pwb@nrz&d)@b‘tylﬁumlml(Z) 3 -(3,4-dihydroxy-5-

nltro(g)}gglaylg-g-é? tH210§/crp)ym§1ﬂ-g-lyi)la tﬁl{? ¥i)1§j éyé d&?(y&roxy §-n1trophenyl)-2-
(2- ﬂaompyﬁ@mat §/§a&f'\’loﬁitf1lef thOJ-QJTHle%rU}WS HitropBem1)-2-(6-fluoropyridin-

- oxadl azo I5 benzene-

-ylbcmm(lzﬂ% (@D@rﬂzcﬂh&m -6pmgihpinFigtingdy DR kﬁ,%d;lmqu»xysSﬂ

nie AR PERS A2y 2 O b ABRERRS I S B)-3:q pydibydrony-5-

mtrdpth}ll)a@r(}&@hlai?le,l(ZX—-2)(Q)Httemzséq€hlbno24 Gidiethylpyridin-3-y1)-3-(3,4-

2-fl yr|d|n3yl) , 3, 4- oxadi azol - 2-yl) - 3-
dthHrq&e’o{sgﬁrfe Vetsylnigile.

5-(5-(2-fluoropyridin- 4- yl)-1,3, 4-oxadi azol - 2-yl ) - 3-ni
trobenzene-|,2- diol, 5-(5-(6-fluoropyridin-2-yl)-I
Prefer3c decx@nainds of the ahbdye genaral fartmaiter@nleaviing & abintrh], unit a furan-2,4-diyl

hi - Q- I idin,3 -yl)-
ora %l?oa&sazfaéwalgﬁ?n-g A0 typ ofely, mihse) alke: ﬁs tsprgsepied by methoxy,
etho§y,(r§¥n%%o§’§ &Y&’l‘sopropoxy, include ethyl 4-(3,4- dlhydrox 5-n1tro Q -2-(4-
Iryridin-3-yl'y-1, 3, 4-oxadl azol ?, P g

(trxﬂyemdthyzl)m'lrldin 3511)@54:11(1 Z-Cblrbnmleﬁe ethyl 2- (2 chloro-4 6- d1methylpyr1d1n—3-

D46 Rl piophobiinynsienian S dAn SR

nitr &Y}Q)-%Méﬂbylf@(tﬁﬂhé‘roﬁie}h}‘%yhﬂﬁ-31yl)furan-3 carboxylate ethyl 4-(3,4-
yanoet hen ty as central unit

dih ﬁgzq.*/cﬁj@tqozberxyl)c%(&(@thlymn@twlhlqutn-&pf%ﬁynﬁ -qarpakylate, ethyl 4-
(3,44 %@;ﬂd&éﬂ(&g_ AR, %él{mﬁyzf L);@ﬁé%h%@hﬁ@@in-s yl)furan-3-
carboxylate, ethyl 4-(3,4-dihydroxy-5-nitrophenyl)-2-(2,6-dimethyl-4-(trifluoro-
methyl)pyridin-3-yl)furan-3-carboxylate, ethyl 2-(3,5-dichloropyridin-4-yl)-4-(3,4-
dihydroxy-5-nitrophenyl)furan-3-carboxylate, 5-(5-(6-methyl-2-phenyl-4-
(trifluoromethyl)pyridin-3-yl)furan-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-4,5,6-
trimethylpyridin-3-yl)furan-3-yl)-3-nitrobenzene-1,2-diol, 5-(5~(2-chioro-4,5,6-
trimethylpyridin-3-yl)furan-3-yl)-3-nitrobenzene-1,2-diol, 3-nitro-5-(5-(2~
(trifluoromethyl)pyridin-3-yl)furan-3-yl)benzene-1,2-diol, 5-(5-(2,5-dichloro-4,6-
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(3, 4-di hydroxy-5-nitrophenyl)acrylonitrile,
(2)-3-(3, 4-di hydroxy-5-nitrophenyl)-2-(2-
woreaohgth 765 (tri fl uoronet hyl ) pyri di n-3-yl ) acryl orCT/PT1087/000016
(2)-3-(3, 4-di hydr oxy-5-ni tr.gphenyl )-2-(6-(trifl uoronet
hyl ) pyri di n-3-yl)acrylonitrile,
(2)-3-(3, 4-di hydroxy-5-ni trophenyl)-2-(6-
dlm&%lﬁ%ﬁdlﬁ 3- ﬁfl)flfréu‘u y@)@hﬁﬁdb):ﬁ%’hb@’ﬁdr%i )d DiASL I N(B-tfiflhéro-

hydr 0Xy-5-nitrop

meﬂ(ﬂ)p@ndmﬁwwramﬁ(xl}heﬂxqm@flo%rdtqh gxi)ﬂr@eﬂ -Aihgdspiy e hifiophgnyl)-2-

C-yphonfrigh iy s PR A Bl Sy drony: s mitgppienyd 2-2-
ﬂuofo%)jnam(zﬁyﬁﬁdaﬂn-y datboxyfhate) Bﬂ‘llyDM&‘,ﬂidlhycﬁm(}GS-mtrophenyl)-z (6-

ﬂuofﬂPlVlelln@ YBE-}erng (cgﬂ{?&gs i u'&g'?%-_& cﬁorop %-meth}rhpyné{m)daylr) 4- 8 4-
dlhfd%d)ge% Hﬁlogmgfgqjgﬂré)s}éézar? Gl A ANGRio%s-RlekHy BRI y1)-4-

nit ["or O-
(3,4tdihydedrtyy-5 mytrophieny] Buydny 3-8arbaxylate, ethyl 2-(2-bromo-5-chloro-4,6-
dlm?tgggllpgh%‘%fir%%’%é&‘gﬁ&&%@?%'q}u flé/ny%?urtaﬁ-l -cearl?oxylate

5- nltrophenyl) 2-(2-(trifluoronethyl)pyridin-3-yl)acry

lonitrile, 3].(‘025d|c:hloro46
Prefdrrncécmpmlylds of fhe 91/9 geaxe@@ farnuilan (I hassipg s eantrabyribay Hyigidazol-

L P st o P PR Bt ) s

yl)bBhdent12- dﬂ)s-g-@%moldLdeﬁﬁemylpyndm-s-y1) 1H-imidazol-5-y1)-3-
ni trophen 2-fluoropyridin-3-yl)acrylonitri] e
mtr((bp)lzgle(132-4hqi1 M]d(%;(ythylﬁr({mm@mﬂhyl)gyndm- 3-y)- 1H-1m1dazol 5-y1)-3-

T

l)benz%nyillzidio}lllﬁo(ll-(etﬂ -iehloropyridin-4-yl)-1H-imidazol-5-yl)- 3-n1trobenzene—1 2-

lel @,mtm %{b%ﬂk&@?pggg;ﬁﬂﬁwﬁmg-y% ?Hylm)lda%of g ydﬁbgrllzréng-rl N Xlol 3-
mmg%) {(grllo é)n&pgtﬁgrgg,frm{h@m @'Hrinﬁaééoi-s S foannd i1y digRXsL(1-(2-
ﬂuo(‘@yrﬂﬂ( 2~y timidazol- Dyt - %nﬁrobelmenhy | pgtiol, (1 -&-fluoropyridin-2-yl)-

U e ) S BB LHEno Srheh s <R b el -1
1m1&@¥1 9—9)Ra§-nﬁﬁi%ﬁﬁlnellrﬁ -Hio® & HL@%rgm‘J) Giiﬁé'th}@ﬁyrﬁiln-&yl?( 1H-imidazol-

ycar bonyl furan-2,’4-di y| noiety, wherein oxy
5-yly$-nipbagemt-&3-digl. net hoxy, et hoxy, n-propoxy and
i sopropoxy, include ethyl

4- (3, 4- di hydroxy-5-ni trophenyl)-2-(4-

Prefelred Ebzﬁ@bﬂ{@bﬂ*me)dm% gléritral-fynhdly (Ignaﬁng as bantidl ahie a isoxazol-3,5-
chl or o- 4, 6- di et hy Igﬂr)ldln

dlYL'mOIéWHy@IgléS(?Iﬁrmﬁt(ﬁdﬁ’r{'@ﬁ%oﬁmﬂ mtrlshm*éoiwmaéol-évhwnzene-l 2-

dlo%?-ﬁ-&% ﬁgjr%% g{ 6051 ﬁlr}’el%)ﬁldlln 8 y(l}mrolelfouloSr %lr)ré %nrlos)enzene-l 2- %101 5-(5-
(2-1ﬁéth§1%—€tﬁﬂ30fb@ﬁd@l€5&)ﬁyﬁﬁﬁx—3-@l)hs)bkaz%i-(%%{l)’l-s-mtrobenzene—1 2-diol, 3-mtro-5-

5- (6{{11’3;%1%0%;?1@;}51;1131'))%2{}?10'“3% a2l %yétyéﬂzgée“%ocﬂgl DS B

(trifluoromethyl)pyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2,6-dimethyl-4-

(trifluoromethyl)pyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(3,5-
dichloropyridin-4-yl)isoxazol-3-y1)-3-nitrobenzene-1,2-diol, 5-(5-(6-methyl-2-phenyl-4-
(trifluoromethyl)pyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-bromo-4,5,6~
trimethylpyridin-3-yl)isoxazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-chloro-4,5,6-
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(354-di hydr oxy-5-nitrophenyl)-2-(6-nethyl-4-(trifluoro
nmet hyl ) pyri di n-3-yl)furan-3- carboxyl ate, ethyl

W@ 2(03/1t168 hydr oxy- 5- ni t rophenyl ) - 2- (2, 6- di net hpCFHBT{00T/000016
f uoromet hyl) pyridin-3-yl).fiar.an- 3- car boxyl ate, et hyl
2-(3,5-dichloropyridin-4-yl)-4-(3, 4-
di hydr oxy-5-ni trophenyl ) f uran- 3- car boxyl at e,

tl‘lm%fth&ﬁi]y 1&111'333 Ysjox%oﬂ’ Refyh n‘fltrobenzene-l 2 diol, 3-nitro-5-(5-(2-

uor o pyridin-3-yl)fu -3-yl)-3-nitrobenze
(trlﬂmerdmezhyi)mdn,dlrsS{y&ﬁ(oﬁamldﬁy:i)hbnger@.1 2 diol, 5-(5-(2,5-dichloro-4,6-

i R DS BT iRl il Ymiros-5-5
(tmﬂubtdfﬁétﬂylbﬂa&fdmis )sscydaicﬂxsr Abedzotle) 1,3-0061] 5-gheDIROPyridind-

nitro-

5-
yl)ls(oxazowwdb éﬂ‘étrﬁlgﬂn)lﬁi%"lyaﬂ’@laiﬁ | 3-fngropyriginydrxhisgrazol-331)53-

nltrcg%hzae ]t,gd pyr I@ hé@fo?ﬁdm—%yl\)gmmfa)zol -3- Xl treor%)gxéznege -1,2-diol, 5-
(5-(2-dhioko- 63n¢1hj11p9r15m(£yl)ﬁe1(etzol B-Iyﬂl)e3-mtmbh§de)16-1 2- d101 5- (5-(2-bromo-6-

metﬁy%/ {)%t?c!i_f;g 3 f urfag_yﬁ }vpﬁwﬁgﬁﬁe‘;ﬁ? -152- 31%1 qjl & (2-bro o 5-chloro-4,6-

O Wi [ ate, ethyl
dlm%y&%vz%?ma%&wﬂ S EEa e
fluoropvridin-4-yl)furan-3-car boxyl at e, ethyl

Nl —
mo@ty(ugclﬁéfé @r @dﬁryﬂﬁh@yﬂ-ﬁﬂ’ﬁo By Y84 Yﬂrl)ﬂ'uérdn@etﬂyl)pyndm- -yl)methanone,

droxy-5-nitrop hens/(l furan- 3-carboxyl ate, _ethyl

(2-cﬁlo(r@-4kﬁa@1m@lmd1913pxl B drdihypdroyy-p- mtrophenyl)methanone (3,4-
dlh}éit%w -3 odfﬁ]%ﬁ%lpl@ thmo@ ?t?l?%%%)frﬁgtﬁq)&n‘aﬁ{ 9%)\’1&&1&&%6 (3.,4-
d1hﬂir66¥31-5%|1tmﬁlieﬂyl 6ti¥floordméy Bpwtidin-drviymethaminer @pher}yﬂnmy-s-

ur an- 3- carboxyl ate. Preferred compounds of the

mtrgéweyla%-meﬂ%flz(tr(ﬂtyorwavhw@%gh%éﬁtl}naﬁthw‘éa @ 4-dify Parosy-s-

nitr eh?i:)%afgﬁl(r?eﬂ})ﬂ54-ﬁ#1l¥l¥i? ot gf%)tpkﬂﬁi ?l)glethals}one (3 5 dlchlorgpyrldln-

4-yR@BHA- dﬁydgob()lkﬁemm;jhenyl)nﬁﬂthnohc, (3.4- d1hydroxy-5-n1tropheny1)(6-methyl-2-
phegé}% Zt(gi%lunge%l%gfpygﬁg{- -y )g}égp%r | dléf ProrXcl))Af § g'irlmr{}:tﬂaﬁ)yndm—}
yD@ &?dlﬁ%b-sﬁu&&ﬁ% kyﬁéﬂaﬁéﬂé}/ t?)-ém&fodcl 863ty 1pYridTh a3 4-

nitro zene-
dlhﬁfmy-ﬁﬂnﬁeﬁhenﬂﬁm@ﬁlancmeuﬁr%dﬂwﬂ;dx)/@mt@phels’-l),@) | Himd
2-di

ity BB r e G ithiarord Sefimstiylpyridin ey 4

dih éﬁng-ﬂnr@ﬁwnﬂz&lethanone (3,4-dihydrox -mtrophengl)(S-
nitro- trlfluoromath )y ridin

m d
(trlfkmbmsﬂlyl)pb&néﬁﬂ)memamml (3 ,Agdlhydroxy- -n1tropheny)l)(2 ﬂuoropyr1d1n-3-

B L S LA Do e bt o

dlhydtb&y-ilihﬂfr?@}féﬁﬁ)(& ﬁtédfbﬁ)yr%iliuﬂyl))haﬁﬂﬁme (2101120161-63h1,ethy1pyr1dm-3-
uor.opyridin

y1)(3,4-dihydroxy-5 -n1trgghenyl)metha1%one, (2-bromo-6-methylpyridin-3-y1)(3,4-
dihydroxy-5-nitrophenyl)methanone, (2-bromo-5-chloro-4,6-dimethylpyridin-3-y1)(3,4-

dihydroxy-5-nitrophenyl)methanone.

Preferred compounds of the above general formula (I) having as central unit an oxazol-2,4-

diyl moiety include 3-nitro-5-(2-(4-(trifluoromethyl)pyridin-3-yl)oxazol-4-yl)benzene-1,2-
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| Him dazol -5-yl)-3 -nitrobenzene- 1, 2-diol,

5-(1-(2-chl oro-6-net hyl pyridi n-3-yl)-I|H m dazol -
wW®G2007)11B6Hi t r obenzene- 1, 2-diol, PCT/PT2007/000016

5-(1-(2-brono-6-nethyl pyridim3-yl)-1Himdazol -

5-yl)-3-nitrobenzene- 1,2-diol. Preferred conpounds of

t he above general formula (1) having as central unit a

dioll §‘(’2<-@Z-@ﬂﬂo?o 56 cﬁin)é{h lﬁf%ﬁhmiy[)%k%w-yl) 3-n1trobenzene—1 2-diol, 5-(2-(2-

nitro-5- (trifluoromngth yl )i soxazol
methﬂ @-(tylﬂgmmgml)mr1dm—byl)oxazol 4-yl)- -mtrobenzene-l -diol, 3-nitro-5-(2-

(6-@ighR e Racts S HER Dl e 2-atdy) SR8t

(trif(udraraéthyl)pyBidin-8iiljoxaradaey g lyipydndene- B2-diol, 5-(2-(2,6-dimethyl- 4-
|tro enzene

(rihiopmeiay BT @e«liqxazé%ﬂa ARy Lol 5-(-G.5-
dlchgé(xjoﬁn]?&iﬁ AL ox%z 39 @ﬁiﬂ%génzl%néi'l QLdloﬁ'S((g @@n B nlJF 1 4-

uor o idin I soxazol
(tnﬂmwmethjll)pzyrdim-B-yl)@x@&l{@y]ﬁéeﬂmebmbneﬂ 2-diol, 5-(2- (2-bromo-4 5,6-

trlmgﬁghgml 9 g'f) lec%—e%g 2311@(%&/12&6—105% ,5 %2 Yi chloro-|4t5r6o be
mnﬂt}@giﬂfdﬁpﬂyﬂ)@k&o‘ﬂﬂWI%B&ﬁ’%&?eﬁke& = b Miok; RnftFRbgngene- |

rhen

(trlﬂuommetltmlbmrmh H)l)syamir%ymaeylzqnesbzalz@; 5422.p-dichionorbbre
dimB SRS i Sy DR R4 ST PR B oL pitor 5t ene- 1

(trlfﬁro%rﬁéthyl)%yndlnﬁ gl)oxazol -4~yl)benzene-1,2-diol, 5-(2-(2- ﬂuoropyr1d1n-3-
(5 | oro- 6tr|methylpyr|d|n S%ilsoxazol 3-
y

VDol 91 S rsbbersens-| 2 ioh o122 proptingby hoezot 4315
nie G105 AL JOALA 0edd) Y GOSRERL s Ml RERAGDS 2 dio, 5-

(2- (mcnmltmwmmhy@yﬁdﬁl-ytvl))omamu)-sanmo)oeﬁzaneurmbmnm(mez-brzmo -6-
dio tro yr i d

methylp)/m@lg;ga xagow-)ygé%@éw texgzlffalg nFt n |82 Bromo-3. chloro-4 6-
dlm?t;l]lsr{i)lyﬁamf-i 39592@6[-%5%}13 %1troﬁéhién§9lx?€9ﬂ 3-yl)-3

obenz
5- (5-(2-fluoropyridin- 4. yl )i soxazol -3 -yl)- 3-

b 2-di ol , ) )
Prefgiied SRD o g o6 Hircab s Eneyl forspla Ty having ps contral prib g hergene-
1 3-@@1 bme% dicBhde Rnitro-3'- (4 (tr1ﬂuorometh Dpyridin- -yl)b henyl-3,4-diol, 5-
chi or 0- 6. met hyl'pyri d ”lsoxazo Sp 3/ 3-nit

mtrcn-ab@ﬂ@ﬂﬂmmmﬂxjﬂ)@b’ndﬁ-I—ﬁl)blphmydrﬁ[ﬂ—ﬁlol 3'-(3,5- dlchloropyrldln- -yl)-5-

ni‘crcri%E t@l"?%lyggr i(gi ]?_gstii‘%l %i-m u%rﬁplgw)gy%gm-sr B&pﬁ &1¥1-3,4-diol, 5-nitro-
3 (SltamtubAOnIRYY F;n}ij dih-3yi)bighex@azd-diblyl ) - 3 - nitrobenzene-

1,2-diol. erred conpounds of the above general
forml a (1) having as central unit a carbonyl noiety

Prefsl}el Uiftpounds ofthe ahoys general Syl (D bavipg g5 sentee uaid an 15HL

pyrazot- $~5yd1)/1rmbie@nmamde 3-n1tro 5-(1-(4- (trlﬂuoromethyl)pyndm- -yl)-1H-pyrazol-
]52 chl oro-4, 6-d rrethYIryrldln Stﬁylg 4- di hydr oxy-5-ni

5-y

hesgerienl P diRds Fradteme- (1 (& (ifluorome yridin-3-y1 lH-pyrazol -5-
yl)benzene-1,2-diol, 5-(1-(3,5-dichloropyridin-4-yl)-1H-pyrazol-5-yl)-3-nitrobenzene-1,2-

diol, 3-nitro-5-(1-(2-(trifluoromethyl)pyridin-3-yl)-1H-pyrazol-5-yl)benzene-1,2-diol, 3-
nitro-5-(1-(5-(trifluoromethyl)pyridin-3-yl)-1H-pyrazol-5-yl)benzene-1,2-diol, 5-(1-(2-
fluoropyridin-4-yl)-1H-pyrazol-5-yl)-3-nitrobenzene-1,2-diol.
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di hydr oxy-5-ni trophenyl) (2-nmethyl -6-(trifluoronethyl)p
yridi n-3-yl)nethanone, (3, 4-
walrdogdiTgy - 5- ni t rophenyl ) (6-(trifl uoromet hyl ) ppeT/BTI908000016

-yl ) met hanone, (3, 4-di hydr exy--5-

ni trophenyl) (6-nmethyl -4-(trifluoronethyl)pyridin-3-yl)

nmet hanone, (3, 4-di hydr oxy- 5-

Pref&'récf Shysonnkis 62¢h6 aﬂb\f?dﬂﬂai forfriuld (T} B d*eyl‘crhpmm &4 Pyrinidin-
I C

) ret'hanone, (3,5 oropyridin

2,4- dl}zltl mpt?}'idm@k&de§'mﬁpt5r@pﬂe(lﬁ1§¥ﬂl}qmmﬁﬁlﬁ3nﬁldm-3) -yDpyrimidin-4-
yl)bér%eﬁle '2h<¥1? I(gocrﬂg&rrré %EJ] yﬁflﬁ}(ﬁ%ﬁg %ﬁd é@t 1d1n-4 gl) -3-

mtrc(baniﬂneﬂciz-d],ofﬁ, BE2-(2- nmeﬂl!yylﬁmﬂﬂud)mméihyl)pyrldm- -yl)pyr1m1d1n-4-y1)-3-
RRIEL ST LA e —

L -3 -4-y])-3-
yl)bgizgﬂéig I@ﬁd’ig? gD(Q (ggﬁfltﬁ%fo %tgiﬁlylbﬁﬁ%@ﬁyl)pyndm 3-yD)pyrimidin-4-y1)-3

mtrqbenzeﬂlbtlo?-dlté,t 5&92 §2p8-dinakithy134-(thifiretoneetiyipyridin-3-yl)pyrimidin-4-yl)-

-mﬁ%l'})ﬁ%dl Cgbg{ %lr ? I(g p@é@ %l%%%%g%eﬁ)gyr}&)dgrﬁ4gfl) 3-nitrobenzene-1,2-

d101(§(24= @iﬂ%ﬁ@ﬂ-&xphe?glm (thﬂlﬁbﬁﬁ*deltﬁy(lﬁ:yndm— ~yDpyrimidin-4-y1)-3-

| uor oneth ridin- ) met hanone,

nitr nzmmlh%rdtoé,x%r@s n@pﬁéMrp(ezhyrlpmdlaﬁyylﬁmmgm#-yl) 3-nitro-
benfgt T RD RO - lorpet ey i DBy PR Y1 e

nitrdb@fgsne 1,%-diok; 3-nitro-5-(2-(2- (tr1ﬂuoromethyl)pyr1d1n—3 yl)pyr1m1d1n-4-

dlhydrox 5-ni trophenyl) (6- fluoropyrld yl ). met hanagn
yDbenzepe-1 02!11)(18} - @ @ox dighloya-# @ diogthylpyridin-3 -yl)pyrlmldm-4-y1) -3-

nltr%f)l%e;l)’igﬂlﬁ (0 ﬁlifﬁépy ?Q—g@gﬁ%%ﬁ%f-yl)pyrlm1dln -4-

yl)behzhyd—rl@@mﬁ ni t rophenyl ) net hanone,
(2- br ono- 5- chl or o- 4, 6- di net hyl pyri di n-3-yl) (3, 4-
di hydr oxy-5-ni trophenyl ) met hanone. Preferred conmpounds

Prefglfred benphpYs 09&@%5341 G%éi’l%fﬂl‘ k‘(ﬁ'rr{ulle) I?ﬁé%%@asa&nﬁﬁpﬁﬁ%n 1H-pyrrol-

unit an oxazol noi et
2,5-@iyhinoredy ﬁ}c(lzie(emyd le(B f4+011hydrrr&y-ﬁmn)rpghe|ngﬂ)ﬁ-ﬁleﬂiy)—aa(éz ol -4

.-yl)b =), 2-dial,
(witighy B 33 mvmele b owbosy Rtesehn) B sHiorordr ) - 3
dlmetﬁ%'lE)&ﬁ@ﬁnﬁ?I)ﬁi {3 4- aﬂﬁﬂﬂ)‘xy-ﬁmﬁgpﬁ&tyl) 1-methyl—lH-Fyrrole-3-carboxylate
rifl uoroneth di n-"3-yl ) oxazo 3
S-( e b kU BOTe Y EaIB- oD H-pyral-2-yD)--irobenzenc-

1,2- ((hgl %Eha/lgl (E A %ch&rlg%%%pﬁ{ rb&{erﬂyl?} lyéth?l)-cf‘-%@ (trﬂTqu&l?e%ﬂﬁ?ﬂgf%dm-B-yl)

1 H-ﬁ;trroléJf L&;&%ﬁﬂdﬂé’ Is)qaymemyns 36 Yﬂekmadz@hﬂéomhv)et}@flﬁwﬁdﬁlbﬁma 1H-
ene- 10

pyrrelrzwyi)rirartmbéwmlp%rfixo&SnCSs(lyﬁ ﬁl@?@é&)&r‘t-@ﬂ#wtosﬁﬂml}%ém3-Yl) -1-

met}(f}{i?%‘* 8¥%%13Qr ?C?;-Snﬁ}%éfézgl)%g “Zl t% d121 5- (5 (é 5- dltctrllggcgwrldln- -yl)-1-methyl-
1H- Iiyrfolﬂ -9)-3- I‘ﬁtrbﬁerl(z)énmmfdibl B-(phﬁmhj'l-ilﬁ methyl-2-phenyl-4-(trifluoro-
trifl uoronethy

met]@ﬂ@yggdgl-%—lygrl -@y{rgf/ M@fﬁp )r(lgzlo2| dldél yg 2 -é’-ﬂﬂoﬁo%,?,%%
trimethylpyridin-3-yl)-1-methyl-1H-pyrrol- 2-yl) -3-nitrobenzene-1,2-diol, 5-(5-(2-chloro-
4,5,6-trimethylpyridin-3-yl)-1-methyl-1H-pyrrol-2-yI)-3-nitrobenzene-1,2-diol, 5-(1-
methyl-5-(2-(trifluoromethyl)pyridin-3-y1)-1H-pyrrol-2-yl)-3-nitrobenzene-1,2-diol, 5-(5-
(2,5-dichloro-4,6-dimethylpyridin-3-yl)-1-methyl-1H-pyrrol-2-yl)-3-nitrobenzene-1,2-diol,
5-(1-methyl-5-(5-(trifluoromethyl)pyridin-3-yl)-1H-pyrrol-2-yl)-3-nitrobenzene-1,2-diol, 5-
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trimethyl pyridi n-3-yl)oxazol -4-yl)-3-nitrobenzene-
1,2-diol, 5-(2-(2~chloro-4,5, 6-

wa edomeitigs pyri di n- 3-yl ) oxazol - 4-yl ) - 3- ni t r obene€NBT1002000016
diol, 3-nitro-5-(2-(2- -15 -
(trifluoromethyl)pyridin-3-yl)oxazol -4-yl)benzene-1, 2-
diol, 5-(2-(2,5-dichloro-4,6-

(5- (ﬁi!ﬂ'ﬂ&‘o?iyhﬁ’ih@ Sjlgnl &eﬂg)—@%@fdé W)-BndtrSbnzQREN2816Y; 3-(B-(2lfluoro-
pyrldmf4-ﬁ'l)tlemoﬁ76’1 ﬂl%l)}ﬂm'lﬂdylbr?’ﬁlﬁ}wt)e@%%l 24ligl} §thphEhé-dihydroxy-5-

nip B 3 b o A RN e Hpyrofe g carboxylate, 5(5-(2-chloro-6-
met&rléﬁuﬁﬁafﬁmr@ahyl-mlmyﬁnytmymob%wn)s-m -diol, 5-(5-(2-bromo-6-

ni trobenzene-1

metlylpyridig-3tylid rraﬁﬁwli bHrprLOW)Y&z%r?&rob&n%qnf 12Aidly Bk rogo-S-

b BT o e a0
benzene- 1, 2-di ol 5 (2-(2-brono-6

Pre rrgch?lrg r I Iﬁggﬁ{x}y%%g% g%}%lglﬁ rén)la &) Héx%é’ gse o a?umt an gf-lotetrazol-

2,5- Qiy['ﬁ{oﬁl‘-)ﬂr memdél Fnidroyd I?(@@ﬁﬂué‘roﬁieﬂry@)p?hﬂh@?Dzﬂ{%ﬁaz& sl

Preferred conpounds of the above general formula

Yl)bémz)enhéxa digl, Bsnitrerit-t2a(6-(irifleorameBwhppridin-3t yB-"4-{atragelr =t y

inclu
sDbe SR - diol S50 0 -Fitisromgiin By TRzl SR plesipsge 12
diol; ﬂ-nﬁ:tdlsn(%'@ (tr1ﬂuoromethyl)pyr1d1n-3-yl) -2H-tetrazol-5-yl)benzene- 1 ,2-diol, 3-

nitro-3' (trifluorgneth é yridin-3-yl)bi phenyl -3
nitrarSRp-(tri uog@nsthm)mncaﬁéwﬂz rigtragoySyylBienzene-1,2-diol.

ni tr obi phenyl - 3, 4-di ol ,

5-nitro-3"-(2- (trlfluoronethyl)pyrldln 3-yl ) bi phenyl -3
Prefeﬂfedll b@h oundBiof the-above general formula (I) havmg as central unit an 1,2,3-

tiagheleh §1t@£v' RS- HEfe Lt ot Yﬁﬁrlgﬁjyb;i 23-
tha?ﬁ%?l%gﬁﬁen%@ﬁ@ § alaibfist(5 8. cﬂxtolflp-ﬁr@&ﬁ{e’th}hp}ﬁldéh BLy1i® 26 phiadiazol-

4-y13-3niitrolmrBend-1 24kl 6+(ﬁ+(ﬁm®h15dt6ra@t1ﬂpwm¢ﬂ&y$}pyh)iuﬂ-3ﬁyl) -1,2,3-

i SRS 3B 3 b abbs e

1,2 B’Jtﬁlﬁ&laicﬁﬂﬁylbbéﬁz%@l 2-diol, 5- (5 (6- methyl -4- (tr1ﬂuoromethyl%pyr1dm—3-yl)-
5-(1-(3,5-di chl oropyri di n 1y c}/razo yl)-3-nit
1,2 Bfﬁhedmaﬂe‘l-yl,) 23-—n1¢nob¢nzene-l 2 diol, 5-(5- (2 6-dimethyl-4-

(tri nér%é@y?@&hdiré%@ﬁ idﬁmgerdo azgi IZiyyl ?Xlrlt'roq)enzeneyf % dl(ﬁ- 93(5 ?3 5-
1clﬂdnbbﬁ'l<§in(4l-yl§5 1,3%5&5@1%93%&@%@@1 3=qibl) 51(FH pnficalrd-2-

enzene i ol

phenylufb%/taﬁyeﬁomqﬁhﬂ)pynﬂmﬂybyln %ﬂhl(aélawl)ﬁl-sl)rﬁ -pitgbenzeaerd ,2-diol, 5-(5-
(2- bfr%mlngl:ﬁag (ﬁ%@ﬁl&&%ﬁﬂﬂ?—?f ?30c 1a§%|§?la@ giﬁ% gﬁfb%gﬁene-l 2-diol, 5-(5-
(2- cBloQo-dLS{dS -ty pyridi-3g8-1,2,3 thladlazol ~4-y1)- 3-mtrobenzene-1 ,2-diol, 3-
nltr(prjz(S (gf(jxy@}pf@mgﬂlyblgéz%ﬁ rylgnft h:g/ ﬁ{azo 4-y1ﬁ)e¥1lzgn%yfﬁrgilloql 5+(5-
(z,sfqlgl_ﬁoﬁo% B iy thyRrat- S50y, 2 BYthiadladoBa Y1) Pt obkieie 4,2 biol, 3-
nitro-5-(5-(5-(trifluoromethy!l)pyridin-3-yl)-1,2,3-thiadiazol-4-yl)benzene-1,2-diol, 5~(5-(2-
fluoropyridin-3-yl)-1,2,3-thiadiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-fluoropyridin-4-
y1)-1,2,3-thiadiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-(5-(6-fluoropyridin-2-y1)-1,2,3-
thiadiazol-4-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-chloro-6-methylpyridin-3-yl)-1,2,3-



10

15

20

25

30

nitrobenzene- 1, 2-diol,

5-(2-(2-nmethyl-6-(trifluoronethyl)pyridin-3-yl)pyrimd
WO pe04Ay11$s 3- nitrobenzene- 1, 2-diol, PCT/PT2007/000016

3-nitro-5-(2-(6-(trifluoronstehyl)pyridin-3

-yl)pyri mdin-4- yl)benzene- 1,2-diol,

5-(2-(6-nmethyl-4-(trifluoronethyl)pyridin-3-yl)pyrimd

thladhEZ(ﬂ 43@1) 33mtrabsﬂz@1kben 21361, 5%5 22 Bkdthe-6-methylpyridin-3 -yl) 1,2,3
6- di net hyl - 4- (trlfluoronethyl) yridin- 3-

el Sym bR | B UL Drmmopbttioro 4 Simethy i 351

lzgﬂ{lgdlgzgdl% ﬁg%r}{dﬂ‘{)l?&éﬁedi B: d%olyI )pyrim d' n-4-yl)-3-nitro

5-(2-(6-nethyl -2-phenyl -4-(trifluoronethyl)pyridin-3-y
rimdin-4-yl)-3- nitrohenzen 1,.2-di ol
Prefsgf%cwpwgﬁef ﬁw@bevet oA ?fmv% (Typaving 9% 5] Wit 1.3-thiazol-

2, 3z =5-@-&t- t din-3-yl)t - -
4- éhlyi m%léi?jf Er%ﬁgfréo %ﬂg 6@2{ 4 ﬁ%?%(;rf)%l; hy(}lp%f{l din 3-yl)thiazol-4-yl)benzene

1,2- dryxl )Sp&’r@ndd@m Méﬂﬂlmgmﬂpyndmf%wéuhmnb4 yi)-nitiabenzene-1,2-diol, 5-
2- (ﬁ mtﬁ){}%) @gﬁg@ﬁgﬁ%ﬁ)ﬁﬂé&lgr %tth@él f@ %r) fl-lnﬂro%e}(ze) R i Ei(}o‘il 3-nitro-
5-(256( ﬁlﬂ&r&h@ih‘}bbﬁﬁcﬁn%rﬁ?tﬁiaﬁ% Ogi)ﬁéﬁzleﬂé m23d101 5 (12 (6-methyl-4-

enzene

yi
(mftswmmm%s'zl%xr'@?r( re y{r%mqhﬂo?fa,ﬁgumgnmq BB $10019:6rdimethyl4-

e R T R e T

dlchlldrbpyﬂdiﬁl-m—yl&hﬁz@l%‘bll)fmm%benzﬁﬁé llld_’edlsl B;ﬁa (6-methyl 2-phenyl-4-
4- di hydr oxy-5-nitrophenyl) % g
(tmﬂ(upfqmqthﬂpmw 3 )tlg}?qutﬁ Y-3- Iytr?bqnzene -1,2-diol, 5-(2-(2-bromo-4,5,6-

tl'lmg‘fhﬁ@glﬁ* Srl)‘fhﬁ#_ﬁg )&Y}Llf@ %ﬁ%eﬁ%énegf 2 2t h& ?i %Q é’hl%ro-4,5 6-
trlmembfbpyﬁd{rﬁfs 4h)diiimotidep )3 aitnoehegrieel)Hdjol, -nitri-BryR-(2-

(it eibipiden-S SNSRI Bbeproner Lo rlinte 4313 Sylishipra-6y
dlméﬂlylgkjhﬂwj- )fh?az)éi VE g@)n Mtf&#éﬁi%@flez dibl, Z-AinRls- (28!

roxy |tro

(tr1ﬂ1103mhfyhym3y(rﬁhr( Bml)fdhlamidﬁﬂblteyllzgrwy} 2-dliol; 3(34(3~fluoropyridin-3-

1H 3-car b te, . .
R PATRSR R s (-2 Frerpuitiery D irelaty
mtrdb)al(lieﬂ(@é/lri-ﬁio‘l i(ﬂ{é-ﬂ@orﬂ?&ﬁd&ﬁ-@nﬂﬁﬁﬁzom ?r)da ﬁitnobenzene-l 2I ~diol, 5-

| uor oret hyl ) pyri di n-

(2- (%phlym—smetbylpmdmz& yithiagol-hiyDrohisrobenrene-1, sz@il @- 3/2 (2-bromo 6-

metk})g}é}{xb#m—é X}ﬂbl%%(')lolf yﬁ%%%ﬁnyg?{ge%{ —é Zoﬁlgf tSr@- ~bromo-5-chloro-4,6-

dlm&h{dbymhtwr)&dzﬁr-mﬁyhn?obeﬁimeml 2-diof.t ri fluoromethyl)
pyr| din-3-yl)-I1H ryrrol-2-yl)-3-nitrobenzene-

,2-diol, 5-(5-(2-brono-4,5,6- trinmethylpyridin-3
As uf}% La%émg%bg lfgrﬁ%ill[ngﬁlr%f%hé( idvkndod! dr r‘g&ﬁﬂ&ﬁﬂg ‘of the invention’, in-

cludes a compound of general formula I as defined above, and includes any of the preferred

compounds listed above.

The most preferred example of a compound according to the general formula I is 5-[3-(2,5-
dichloro-4,6-dimethylpyridin-3-yl)-[1,2,4Joxadiazol-5-yl]-3-nitrobenzene-1,2-diol, hence-
forth designated as compound A.
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4,5,6-trimethyl pyridin-3-yl)-l-nmethyl-lHpyrrol-2-yl)-
3-nitrobenzene-1, 2-diol, 5-(lnethyl-

W®2@024 (1165 f | uor onet hyl ) pyri di n- 3-yl ) -1 H pyr r ol PCF/PTI003600016
nitrobenzene-I1,2-diol, 5-(%17-
(2, 5-dichl oro-4, 6-di et hyl pyridin-3
-yl)-1-nmethyl -1H pyrrol -2-y |)-3-ni trobenzene-

In oﬁe ?re@ér?éd' erﬁb&dlm@ﬁﬁ QManéur(d@ of titid fdridfil FomAY I Iwherein the central unit

din-3-yl)-1H pyrro -2-yl)-3-nitrobenzene-1, 2-di ol
consiotg B¢ 2.3 #onadieye-B S diyBmpicly fanee pyppatedhby a process wherein a com-

po“%‘y?%tgf §e?%@gp%%tlgg%§?ﬂﬁ) 12rrglt g;/l 1H pyrrol -2-y

)-3-nitrobenzene- 1,2-diol, ethyl 5-(3

, 4- di hydr oxy- 5- nltrophenyl) 2-(6- fluoropyéidln 2-yl)-
1- met hyhoi orole-3 -car obeﬁte 5 (R5 ( Zrchl oro 6-
nmet hyl pyri d} n-3-yl) - 1- net

1H pyr < ?43-nitrR@ eNH, 2-di ol , | _ NH,
5- (5- (2-bilong- 6- net hyl pliridi n-3-y1)-1 R{AEINY]
| H pyr Rl - 2NYI'Rs 3 - ni RsObadNizeRe- 1, 2-di ol , NOH

5- (5-(2-brono-5- chloro-4,6-dinmethyl pyridip-3

- oyl)-1-meldyl - 1H pyrrol -BBy1) -3 -nitrobenzﬁﬁé-
1,2-diol. Preferred conpounds of the above genera
formula (I) having as central unit an 2Htetrazol -
2,5-diyl noiety include

Whegezug :Rggﬁ ,5 (2 (4é§g@rci,e]}ilnu A omst Q \éel)lép Xlrflo nla?i Ysl s)ubjzelélt-etd%o a cyclisa-
t10n3re5+t{or5 §1251ﬁ§ c()ﬁdiéngétib%r é}{HeHéh)yld}é@ﬁbh' WitR -a3cothpoutld b€ille general

azol - benzene-1

fornulg PH( 3, 5 di chl or opyri d| n 4 yI) 2H tetrazol -5-yl)-3-ni
trobenzene-| ,2- diol,
3-nitro-5-(2-(2-(trifluoronethyl)pyridin-3-yl)-2Htetr
azol - 5-yl) benzene-1 , 2-rRjoQl ,~3-COH

nitro-5-(2-(5-(trifluoronme pyridin-3-yl)-2Htetraz
ol - 5-yl ) benzene- |, 2-di q;* erred conpounds of the
above general formula (%ng as central unit an

1, 2, 3- thiadiazol -4, 5- d| yI %ty include

3-nitro-5-(5-(4-(trifluoronethyl)pyridin-3-yl)- 1,2, 3-
t hi adi azol - 4-yl ) benzene-1, 2-di ol ,
5- (5-(2-chl oro- 4, 6-di met hy! @i di n-3-yl)-1,2,3-thiadia
zol - 4-yl)-3-nitrobenzene-1 ,2-diol,
5-(5-(2-nmethyl-6-(trifluoronethyl) ryridin-3-yl)-I

wherdinRg dridi Rfindésdndéntly frod-eath bhee fopedient Hyd?ogéncdr suitable protective
3-nitro-5-(5-(6-(trifluoromethyl)pyridin-3-yl)-

groups2fos arasnatif }@jzd;pxyd gxpl}menlz@ﬁ@opdlgom gyitable to produce oxadiazole de-

rlva?w‘%ss gcgl?(hl & d| }y {e 0 5#' f;h' g& g?%@'é#‘e)gg n% @qugsg'o é*o)wde the compounds

of genérBt fofmbtadi fTEt hyl - 4' o
(trifl uororrethyl)pyrl din-3-yl)-1,2,3-thiadi azol -4-yl) -

3-nitrobenzene-1,2-diol, 5-(5-(3,5-
Su1%§féeggr8 egg'ye( Ffﬁuﬁ%s éory@nz%’ug h?%ﬂo?&lgépoﬁﬁsoére%é‘l ki id ©tRBRt, Exam-

ples of suitable protective groups for aromatic hydroxyl groups include methyl, ethyl, iso-
propyl, benzyl, 4-methoxybenzyl, methoxymethyl, benzyloxymethyl, methoxyethoxy-
methyl, tetrahydropyranyl, phenacyl, allyl, trimethylsilyl, tert-butyldimethylsilyl, benzy-
Joxycarbonyl, tert-butoxycarbonyl, ester, sulphonate, carbamate, phosphinate, acetal and

ketal derivatives.
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phenyl -4-(trifluoromethyl)pyridin-3-yl)-1,2,3-thiadiaz
ol -4-yl)-3-nitrobenzene-I, 2-diol, 5-(5-

W@ 200bnormes 4, 5, 6-tri met hyl pyridin-3-yl)-1 , 2,3 PCT/PT2007/000016
-t hi adi azol -4-yl)-3 -nitrohagzene- 1,2-diol, 5-(5-
(2-chloro-4,5,6-trinmethyl pyridin-3-yl)-I

, 2, 3-thiadi azol -4-yl)-3-nitrobenzene-1 ,2-diol, 3-
In aggéf x?ecﬁeﬁ&xﬁx%eﬁtt bhd J)iulﬁé %EH%BR' hﬁ’d’Rg‘i’d Kycﬁogén)anh tBe Sthbfis methyl.

I'azol - 4-yl ) benzene- |
In a partisuldily mrefcxmedwrab@mmnh s pepresants Imtbyl)anﬂ Rp represanshyalzogen.
ol -4-yl)-3-nitrobenzene-I, 2-diol, 3-
nitro-5-(5-(5- (trlfluoronethyl)pyrldln 3-yl)-1,2,3-thi

In aR Qitas@etiveédp ﬁéférfwﬂﬁﬁlﬁtﬁhﬂneﬁh tHeoprotebtitegroRps Rg and Rg are replaced with
fluoropyrldln 3-y. 3- thladl zo| -4-y QP
hydrggen pr 2-ggeun Whigh (15 _bethlysgb],e 3f§1040glca1 condmons he protectlve

gro%)l 2[% a{xé I%Irhu%,r yﬁ@ed%&d@y %&Pﬁ%tﬁroﬁp%%ﬁer in %eHrk reaction steps
or thdyimagl be mmotei i - sairterrointion step- leemm, the insertion of a group which
is hygr§]|y§a(1§e mm g%ﬂ?gfggyc@}%fog% &a?r tgice) place élt%e} 1hnI tﬁ‘ej L3458 Ior in a sub-
Seqéﬁﬁl%a&t?onl%rtcﬂjm 6-nmethyl pyridin-3 -yl)- 1,2.3-

I adi azol -4-yl)-3 -nitrobenzene- 1, 2- dlm
5-(5-(2-brono-5-chl oro-4, 6- dlnethylpyrldln 3-y|)-

SRR e N ——
condﬁﬁﬁhsﬂﬁzhﬁ:& €00 tlicabxadvizoleaderivalivé i Biphl yield, ahddpyrity mitrefeyably, the
i ncl

yield oﬁtherd@msect oxadipzolerderivabyeoiget lepst) iy e; wore mrefarghln 749 P2 %, even
morg PY BT €)o7 4o Thert R bl 052 1 ety g pyty of the
desidednbiddfizelez dativativ® idaleastDO %, more preferably at least 95 %, even more
prefggzqiaf Zgr{gpfsg glgy{g,éférﬂ'lgcf)qlt lfag %pngl}yh% gaﬁ%/ % g %. Psoly 1%;? Ithaeztgelw.chlng of the
pres%nﬁ I%V%rﬁ]é)g‘l:ﬁlé F <1Hg5 ?gﬁ%ﬂ ¥hd Rﬁﬁlfl Xrﬂ'e?edﬁliﬁet 1Rk 3¢Sk sdfitable R8&ion con-
dltlcﬁrtsrmfdrdmrto roptimize ﬂy@ryldlldranﬂ makf}}t bf ﬁmmxadla}bl)i‘ Bamaimetash émbe taken

intocopy ey B aeion R, P et g to peppipsEetiog te

cond&i&idn amd d%h d:@tion 5%&@5 6@0156 0 4plro’cectlve groups Rg and Ry, solvent system,
di chl oropyri di n- 4- hi azol - 4- - 3-ni trobenzene-

reactioR tetnprratuts- Mr@@ctmttnm amlq@hévmlwni reagents.
(trifluoronethyl)pyridin-3-yl)thiazol-4-yl)-3-nitroben
zene-1,2-diol, 5-(2-(2-brono-4,5, 6-

Thet édnfﬁ%fuﬁ&' |o@¥éhéilaﬁfo3 myila) ths}ﬁﬁés etivadion beford tolienzaioa-with a com-
di ol chl oro

pound |oﬁé<vrny41¢;§m Hﬂn Switghly reregnisforaciivption Af thegtoarpaund of formula 111
1ncluge Ol,l-car%owlﬁﬁ&d'sazgl%, (tﬁlonyl chloride, sulfonylchloride, N,N’-dicyclohexyl-

carbodiimide, 1-hydroxybenzotriazole and N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide, phosgene, PCl;, POCl;, PCls, anhydrides, trichlorotriazine and
chlorodimethoxytriazine and the like. Particularly preferable are 1,1-carbonyldiimidazole
and thionyl chloride. In some cases, the same reagents can be employed to effect the cycli-
sation step, which consists of condensation and dehydration. Alternative reagents to effect

condensation and and/or dehydration include pyridine and tetrabutylammonium fluoride.
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(trifluoromethyl)pyridin-3-yl)thiazol-4-yl)benzene-
1,2-diol, 5-(2-(2,5-dichloro-4,6- dinethylpyridin-3
WO gioytikitez ol - 4-yl )-3 -nitrobenzene- 1, 2-diol, BEHPT2007/&0016
-(2-(5 - -19 -
(trifluoronethyl)pyridin-3- yI)thlazoI 4-yl ) benzene-
1,2-diol, 5-(2-(2-fluoropyridin-3- yl)thiazol-4-yl)-3
P Bftion cAn Bk Ufected by thermal heating of th ti tur
ref&%y?gq%ﬁgor olgyrcl din-4 e}ele) t R,I agrgPa_t -ey?ll?g?? © reaction mixture in
conjun¢tionbeitiz theerforemenigonsd reagents.
5-(2-(6-fluoropyridin-2-yl)thiazol-4-yl)-3
-ni trobenzene- 1, 2-diol, 5-

The (c8mipdud) bP Eénebal TBEnAYE ﬂMrdaﬂlb@ a'&tly:itéd h\nﬁrzeﬁi exbesd OF Breagent such as
-ni trobenzene- 1, 2-di ol

thiopdrohdarislprn @ suitablg s9lyentor d’t’lﬂwu‘y\&? od fﬂftaﬂé’é’é’ﬁ%]e*‘r?é"em If preferred,
the c@s q’ﬁ%ent ?erétfﬁgﬁ? 9{1?5% HDHB gfatg)nn Ia?c} rep éaregcé r\{velt a solvent and
anotgﬂeroﬂeageeﬁ sm&‘rﬂd; ﬂyelldmerto eﬂhet the caindenmmpn and delﬁydrhtmn steps Preferred

i nventi on! . conmpounds of th |nv n
SOV s P e G coawaERof exrlokrals Thawe, Sfiaion with
cord,F GhdidsFSoeRBM] BimiullR PAgIE ﬁfee&ip&ﬁﬁﬁ’;ﬁ‘dﬁé* Solvesth @ﬁ’cl@d&ﬁg’ ﬁrmethylfor—
e nost” preferred exanple of a conpound according to
manhide, grmﬁhyibulfmqtml dimetliydacstapgdg 2ng- N—methylpyrrohdmone Particularly

pre ?r?,%?ﬂ g’&?‘%}g}é lg&)f’%/a"@y‘{\ %&Fgﬁ%’ﬁ%e[l 1,2-diol, hence

forth designated as conpound A.In one preferred
enbodi nent, conpounds of the general fornula |I wherein
Suitable remtionaemperiaturesoaiyi astiest times depend on the reactivity of the utilized

e T T (e

in thdFafge bt (3C tolthe bdiBnPpoitinef ticmtiRzed dlvenReystdin, Mok referably in the
defined as in the general formula I, is subj

rangay Rl 2098 BT oad BROSE RBEALY F G R P Ca REplerably: the reac-
R S e OGRS s Dy o

18 oluhe and spsegeferably Atogbousr sui t abl e protective groups
for aromatic hydroxyl groups, under conditions
sui table to produce oxadi azol e de rivatives, followed

In aﬁﬁlt&ﬁgfw?}h refrell féﬁlﬂagﬂﬁé%%,%he RS feRSHio 9nd AEMRRatidh reaction is carried
provi e conpounds

out in the presence of an organic or inorganic base. Suitable preferred bases include triethyl-

amine, tributylamine, 2,6-lutidine, N-methylmorpholine, pyridine, imidazole, N-
methylimidazole and 4-dimethylaminopyridine. Particularly preferred bases include pyri-

dine, N-methylimidazole and 4-dimethylaminopyridine.

In a preferred embodiment of the present invention, the condensation and dehydration are
conducted in two separate reaction steps. In this particular embodiment, different condensa-
tion and dehydration agents and solvent systems may be utilized to optimize yield and pu-

rity of the obtained product.

In an alternative preferred embodiment of the present invention, the condensation and dehy-

dration are conducted sequentially in the same vessel without isolation of intermediates. In
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of general fornmula | . Suitable protective groups for
aromati ¢ hydroxyl groups are well known in the art.
wex@mipiies of suitable protective groups for arPOIRT1007/000016

hydr oxyl groups include nethgl-, ethyl, isopropyl,
benzyl, 4-nethoxybenzyl, nethoxynethyl,
benzyl oxynet hyl , nmet hoxyet hoxynet hyl ,

this %ﬂlﬁﬁ%%ﬁ@dﬁﬁéﬁv lthe Fé'ﬁgé}ﬁ.‘? Mffectﬁ?'tb{é coﬂd’ehé@"bhycllna'deﬂifdratlon can be
ert - but yl di met Ryl si benzyloxycar bonyl ,

the sametor differsaytdait b@mrbferaébt identicgly| phonat e, car bamat e,
phosphi nate, acetal and ketal derivatives.In a
preferred enbodi nent, one of the groups R8 and Ris

The BinduROS readhtd Eectihp elie dondembtiyn and ﬂel@dﬁairohi @ hat dritical. Typical
preferred enhodinent, R_represent

amop@ta o0& seagentsiffisebag the qondepsation @miqhng@hﬁpéaﬂ@v@f‘eat least an amount
t
of 1 ‘rﬁ{eﬂgf%gfégaﬁhﬂ %Ilgﬁﬂpﬂg%%gfﬁ h%b?e gfegérfglﬁi B Zilfbdtﬁ%l %8 most preferably 2.3
mol Iuyﬁmd»lypatrhel pmdhme ddrivativd. dygiceswss in wwidkitt the meageitseeffecting the con-
rotec |ve Rand RO be re b
densplige i RS S0 8 G vyl Y st SEMER thesgeprppmount may be
much ey Or they may be renoved in the sane reaction
step. Likewi se, the insertion of a group which is
hydrolysable under physi ol ogi cal conditions nay take

i s L B s el BEL4E0 ey PRS n

reacBh© B01EFowRES @ BvedlcBedblorvata VRS IVBGHIVES condi tions
whi ch gi ve the oxadi azole derivative in high yield and

purity. Preferably, the yield of the desired
oxadi azol e derivative is at least 70 % nore
preferably 75 to 99 % even nore preferably 80 to 97 %
and nost prefrrably 85 to 9% % Preferably, Rdwe purity

of the i red exadi az@, rigRtive is Ry SIR;90 %
nor e prefe ab at | east 5\°o even nore p |efe ably at
| east 9 RTDSt pr, ¥ at |east

Fol | owi ngf the t edching Gf the pfesent invention the

skill ed peng®n can routingtg determ ne the[yost

sui table reaction con ditions in order to optimze the

yield and purity of the oxadi azole. Paraneters to be

taken into consideration by the skilled person

i nclude, but are not limted to, reagents effecting
with helreondining di therpresetlcalefydichiting agagentar, suithble zeactibn conditions.

protective groups R8 and R9, solvent system
In the present invention, suitable reaction conditions of the above reaction comprise condi-
tions which give the amidoxime derivative in high yield and purity. Preferably, the yield of
the desired amidoxime derivative is at least 70 %, more preferably 72 to 95 %, even more
preferably 75 to 90%, and most preferably 78 to 85%. Preferably, the purity of the desired
amidoxime derivative is at least 90 %, more preferably at least 95 %, even more preferably
at least 96 %, and most preferably at least 97 %. Following the teaching of the present in-
vention the skilled person can routinely determine the most suitable reaction conditions in
order to optimize the yield and purity of the amidoxime. Parameters to be taken into consid-

eration by the skilled person include, but are not limited to, amount of hydroxylamine,
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reaction tenperature and reaction tinme and solubility
of reagents. The conpound of general fornula III
WO e@aittass acti vati on before condensati on wi th BCT/BM007/000016
pound of fornmula Il A-11C Suyjtable reagents for
activation of the conmpound of formula Ill include
1, 1-carbonyl di i m dazol e, thionyl chloride,
choi?é‘ lok ggﬂék@gl&mrg%f sNb%ﬁtuéﬂ@ KGR Sotvé k9, ikdiclBn temperature and
- hydroXybenzotri azol e and
reachiof Bmdiand solpbdity nbreagents.) - N - et hyl car bodi i mi de,
phosgene, PO , POCbh, PO , anhydri des,
trichlorotriazine and chl orodi net hoxytri azine and the
The Fré’férrecf’@ihbhﬁ%ﬂ@ch‘o@ﬂﬁﬁﬁé ablreth@rrénge of equimolar amounts to a 50-fold
1- car baonyl di i m dazol e and t hi onyl ri d
eXCQ‘,Saf-ﬂe@e Wﬁ@@d’l‘?ﬁwf#’@f&ggﬁf@a@&n"hﬁ émé’H%W 56’ 9é?ﬂfn§ a3 1ntr$“érange of
[ [
o 155l 300 SRR, oty PRLGAIT IS ROl £ ﬁ?@ FELsb R A% preferably
3- fodzbmieftﬂ@bxms and and/ or dehydration include pyridine
and tetrabutyl ammoni um fl uori de. Preferably the
dehydration can be effected by thernmal heating of the
Prefé 8¢ ChQRiAP XEeHi€ idcudeOfthiiekyRioMnk Nofth& phenanthroline and hydrates
orenentioned reagents.” The conpound of ~gener al
andfdenvmivas therecrfa’ﬁh@preﬁqu\m@mt of chelatingesgeatis igftheyrange 0.1-10 mol

o RSB 2 SRS gt ] foshdiy 115

molpneferred, the excess reagent can then be renoved,
e.g. by distillation, and replaced with a solvent and
anot her reagent such as pyridine to effect the

The 50 ssyg’telgﬁ‘ﬁé’gtfe Oid ggps | ng nimt(@@ atd f;ﬁ&n éieg &E{ e{]eg? o?%)gu\éﬁ '3% methanol,

ethanbl or %@rdpﬁﬁbl gthetOsuch 4sNTHP rmoum-dﬁomﬁe,gﬁme{i@blar aprotic solvents,
formulas Il A-]1C are di polar apro vent s

such acdigngitydsudfiorrisierapel thos Ierr ik tuges Rt tﬁ%ﬁm VEBRi de,
di met hyl acet am de and N-net hyl pyrrolidi none.
Particularly preferable are dinethylsul foxide and

Prefdiabibyt, hd @aeticantenhperaBue isaltiee rapge vf OIC toethp bodingmeintadithe utilized

reaction tines ndg on the r t of the .
SOl $YSKE0 PRERISIRTE 1 dha BEF 16 ADoRalAReS: A gy prefersbly in the

ran 81800, P?éf@lfaﬁf}ameyreacttﬂaﬁ tﬁ&aﬁtlh e &ﬁg@@f 3’0 HifutésSto 24 hours,
n the range of fo the boil |ng£‘mnt of

moretpréfembly is cb]m/l@nge eflkhem to 8 heuysy arfdemas] pyeﬁerabbh% tq & hoers.
of 20 to 150C, and nost preferably in the range of 25
to 120 C. Preferably, the reac tion tine is in the

Thetrﬁﬂgﬁlr%fre%hdﬁ‘ JeMéae ltdbp%s HQuiple hoWTE pRédRice addmpoduAd of the gen-
he range of 1 hour

eral formula IIB from a compound of the general formula IVB:




18 hours, and nost preferably 2 to 6 hours. In an
alternative preferred enbodi nent, the condensati on and
wa@ledogdiAass on reaction is carried out in the prEGERT®0OTH00016
an organi c or inorganic basep.-Suitable preferred bases
include triethylam ne, tributylamne, 2,6-|utidine,
N- et hyl nor phol i ne, pyridine, imdazole,
Nmet hyl i m ¢azol e and 4-di et hyl am nopyri di ne.
Particul arllly pkeferred bas s i nclude pyri di
N- net hyHiNn dazol e and 4-di iy am nopyrddi n
preferred epbodi nent: gf t¢E esent"lnventloﬁ? t he
condensati on and dehydratf o re conduct edN
separate Pea@ion steps” I tis particular g
enbodi ne fferent condensa tion and dehydration
agents and sol vent systens may be utilized t% optim ze

yield and pu rity of the obtained product. |ni&n

alternative preferred enbodi nent of the presgnt

i nvention, the condensation and dehy dration are

conducted sequentially in §{heN¥he vessel w tlhout

i solation of internediate RIS payti€ CN

enbodi nent, the reagents pF? ct g-#%e—eon Ensation

and dehydratlon can be N or differ Nbutcjar e

preferably identical. The anount of reagents effecting

t he condensati on and dehydjjgti on are not cri tivBal .

Typi cal amounts of reagents effecting the condensation
Schemel 1dBhygimést i.dRipendihe cdehaabl, Irefhist; iinSOatbuy ﬁlCIQﬁeﬂuxrdii., POCl3, 120

°c, B ¥ KRk Nehdart, T2 smiblo L B ghihtefite ke

pyri di ne derivative. In cases in which the reagents
effecting the con densation and dehydration also
5  Thedellomsing asaction velremen? depicts eheaamplethnav toxpreduceaeasiain coragounds of

mm:q q Ehgher I n anot her aspect of the invention,
g 5%&%%5%8 of formula HA, HB and HC are prepared by

reacti ng conpounds of the general formula IVA [VB or
IVC, IVAIVB IVC with hydroxylam ne in the presence of
a chel ati ng agenit under SU|tabIe reaction conditions.

e S®Eent iQ PaHsipi thih zﬁon"d@a
of @ above—*eact COIT}B-H—’Se c@
HO HO

NO, NO,

M, Ry = methyl I, R,=Ry=H /
R, = H :
BnO CoMH BnO CO,Me
e Ty
no BnO
NO,

NO

2
lll, Rg = R, = benzyl

10  Scheme 2. Reagents: i. 65 % HNOs;, AcOH; ii. 48 % HBr (aq), 140 °C; iii. MeOH, HCl(g);
iv. BnBr, K,COs, CH;CN, reflux; v. 3N NaOH, MeOH/H,O.
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15

tions which give the am doxinme derivative in high

yield and purity. Preferably, the yield of the desired
wa@piodoxile®e derivative is at |least 70 % nore pPef/BTRDT/H0016

72 to 95 % even nore preferghly 75 to 90% and nost

preferably 78 to 85% Preferably, the purity of the

desired am doxi me derivative is at |least 90 % nore
The @61 \/ f

eg@f@iﬁggéa\%@g nst:ﬁénlgi i% %grleé?;se%a&lb &niy méat ﬁoxg ;}g tp%cﬁme ¥hékompound A, by
actnfa@bn ofh sgmppend m@tdmggtocg’encnabfommsbdﬂ foiloweé hmcucixaahen involving

.11 ed person can,rout det
condiiatoR Rl aXOMIIA RS 1 PG Bef by ol o ceprgtection of
the niétlykesidde protddiing dlhe hydeo:giigebapt me. Parameters to be
taken into consid eration by the skilled person
i nclude, but are not limted to, anount of
hydr oxyl am ne, choi ce of catal yst, nature of
substituents R -R7, solvent system reaction
tienperature and react| on time and sol ubjli tNO
peagent eo,Ahe pre’f ghioey Caleddmt of hydro®yl agine is in
nge ? of equi nol ar anmpunts to a 50- foxcess to
ridine derivative. Pr rably, t PR ]
' [ éﬁof a 1. Zﬁgfol dt

20-f'Oofd excess, nor ozl

3. nost prefer 3-fdid to 5-fol d excess:
g?%%:fmgﬁglchel ating agem’s €hcl ude 8- hydroxyqui nal i ne,
ort ho- phenant hrol i ne and hydrates and derivative
t hereof. The pref é’i‘m@@"‘?&ﬁf@wﬂe ryfidishel ati ng agen®!
the range 0. 1-10 nol % m)re preferably O.
nore preferably 037893Cpl % and nost pr
nmol % The sol vent system IS not parti c
and i ncludes water, alcohols such as
or isopropanol, ethers such as THF
di pol ar aprotic sol ventsygsuch as_ di net hy[nsu
and the like or mxtures| of these solvents.
Preferably, the reactl enperature is in the range
of GC to the boilin op the utilized sol vent
system nore preferh’gﬁy in ffhen ange of 20 to 1000C,
and nost preferably in the e ¢f 40 to 80 C
Preferably, the reaction tine hsdn the range of 30
mnutes to 24 hours, nore p Ar Q ly in the range of 1
hour to 18 hours, and nost pre ably 2 to 8 hours.

Cl

isin
5 mol %

erably 1-1.5
arly limted

F rigirft hanol
ﬁsrn tﬁlgmgpe 60 °C

compound A

Scheme 3. Preparation of compound A
The above depicted general reaction principles are exemplified in.Examples 17 and 18.
Compounds of the above general formula I having other central units than the 1,2,4-

oxadiazo-3,5-diyl-moiety can be readily prepared by the skilled person as is outlined in the

processes employed in the Examples.
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The follow ng reaction schene 1 depicts exanple how to
produce a conpound of the gen eral fornmula II1B froma

weewpounes of the general forrmula IVB:iii. HB | MBI/BTiven@0016
1. Reagents: i. Piperidine, qthanol, reflux; ii. SQ2C
cad , reflux; iii. POC3, 120 0C, 18 h; iv. 50%

H2NC]—| MeOH H20 , 1.25 nol % 1, 10- phenant hr ol i ne

Anoliﬁé(fI x%l%gdlﬁnerﬂ? ?f ak ng eﬂﬂn@&ﬁﬁh'r@lﬁté %‘E ggrgé ﬂ?f’éfqhé nﬁigntlon for use

uce certain
as axﬁ @clftimhﬁgrbcﬁﬂent i, aﬁ&rmacmﬁtld:@l IcoﬂnpbstS = RO = H i V.
HI1lIl, RB = RO = benzyl Schene 2. Reagents: i. 65 %
HNO3 ACO—| ii. 48 % HBr (aqg), 140 OC, iii. MeOH,

A fididlel %bddﬁnerﬁ”&r the'ﬂ%%t i8¥d3Edh rélﬁfels Us:a }Shax%l\dcé{ﬁgdl composition

MeOH H2O, The foll owi ng reacti on schene depicts an
COmPKSINg Iae:onmwmbofgﬁlgdmm;tlmh@%@W@uﬂcawaﬁépﬁabbtmlem
of a conpound according to general fornula |11
foll owed by cyclisation involving condensation with a

The COMPRUAGE GG ifNdMioh Qnafjolbd'fpﬂeéeﬂtlﬁfn tlﬁhi‘bhm}ﬁﬁtetmnalaﬂﬂnposmon in the
deprotection of the nethyl residue protectin

forrwﬁ phgypracgiagigplly crecerable | @ﬁhs Ar SelResniepol. p?@ﬁgkaph@mae?logwaﬂy
acce‘é?a{ﬂ?e%%?x&e? 1%1&&2&2%%11 ‘iif %Er?%x%)ﬁ(ﬂ%% %g g{ A ‘fﬁépn gzﬁds may also be used

to alE@nhothecpentic plofiladiithe agareoadpotund.nul a | havi ng ot her

central units than the 1,2, 4- oxadi azo-3,5-diyl-noiety
can be readily prepared by the skilled person as is

FOI‘% feP&g’ubﬁ‘ of BRaHRERRIE SoRPRiRRDr! frepdtftions of the invention, inert
es. Anot her enbodi nent of the present invention
phamedcatogscaﬂp agcaptabhbo cardens fare admiked @mﬂlltbmaCﬁD’le cagwourdsadhe pharma-
ceutlcahly\ét(czgcéptagolee gellr%gltcs rlnay Be BItGE:"Bf 3 lhquld SSfi 981’11{ pr%Baraﬁons include
powders, tablets, dispersible granules and capsules. A solid carrier can be one or more sub-
stances which may also act as diluents, flavouring agents, solubilisers, lubricants, suspend-

ing agents, binders or tablet disintegrating agents; it may also be an encapsulating material.

Preferably, the pharmaceutical preparation is in unit dosage form, e.g. packaged preparation,
the package containing discrete quantities of preparation such as packaged tablets, capsules

and powders in vials or ampoules.

In another embodiment of the present invention there is provided a method for the treatment
of diseases, said methods comprising the step of administering an effective dose of a phar-

maceutical composition of the invention to a subject in need thereof.

Diseases which may be treated by administration of a pharmaceutical composition of the
invention include central and peripheral nervous system disorders where a reduction in the
O-methylation of catecholamines may be of therapeutic benefit, namely movement disor-
ders such as restless leg syndrome, Parkinson’s disease and disorders or pathological states
involving Parkinsonism and Parkinson’s symptoms; gastrointestinal disturbances, oedema

formation states and hypertension.
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A further enbodi nent of the present invention rel ates

to a pharmaceutical conposition conprising a conpound
wo@Roorherishivent i on and a pharnmaceutical |y accepp@bP®2007/000016

exci pi ent. The conpounds of_4she invention may be

present in the pharmaceutical conposition in the form

of pharnmacol ogically acceptable salts or esters

t hereof. Suitable pharmacol ogically acceptable count er

ions are known to the art. Prodrugs of the conpound
Accoudngitosmothsr aspedt @ﬁha finventiom therehis Papiaded & methor qfée@cmg COMT

t.he. actjwve €9
sl Sl SRR ¢ PohO? b SRLANE 38 Plctye pmount ot a com
pouhd¥EMEMmONA, 1. Im@ﬁ:tabghmé ITHEMInghlbﬁiohys edoegt alek 24 ¢c@d8 hews.

are adm xed with the active conpounds. The pharma

ceutically acceptable carriers may be either solid or
A e B O B AR AR incpeasing levels
of IcBOPilein tharbrdie oo piasoia oferwbjeoty cemprisieg thvhitem Oﬁae}mgn%@mg an ef-

L R A T L L Rg—

ovefldBiousehiAd.i ng agents; it may also be an encapsul ating
material. Preferably, the pharmaceutical preparation

is in unit dosage form e.g. packaged preparation, the

N S C T MR S

biodklaRAKiliT ofIISOP £Sin thé) bAe bh plasAPAl dibfct, Qfontﬂﬂﬁmg the step of ad-
present invention there is provided a nethod for

mlrmst@mgrmmeffgcrtnm smawrtsof 8 gompanh of JoweHp i sPF?éefﬁh]é' " L-DOPA
ctive dose of a
bio e e Blesad BRS BOUE" e vent fon 1o a
subj ect in need thereof. D seases which may be treated

adm nistration o phar maceut i cal sitiqn of .
Acobiing oy HCHERST e 68 (B YoREOR P &t PINEES 2 FsHpg Rf decreasing

lev%’ ?fe ta ?y?]et %%e% {:‘3 hﬁ?)zal%ql'ﬂnigfa%{‘a?’f %laétﬁe? of a gt;.bgecéc uct:oln(l:pnsmg the
steﬂoeﬁafmﬂstenmgedryeﬁﬁmtwmntoudt sbha demposurt hf ﬁsmu@l I ®seferably the 3-
eg syndrone, ParKki di sease and di sorders or
ONE%\P@N?}FB@ Teasg ?@32296§9PW§° Par ki nsoni sm and
Par ki nson' s synptons; gastrointestinal disturbances,
oederma formation states and hypertension. According to
Preferabiyhthe steppdadmifistehieg infremtabowt twikereyerysdgyrtoabdeionge every other

day, prepergbly onéeegel“rl% V9

_"“

-

As used herein, the term treatment and variations such as ‘treat’ or ‘treating’ refer to any
regime that can benefit a human or non-human animal. The treatment may be in respect of
an existing condition or may be prophylactic (preventative treatment). Treatment may in-

clude curative, alleviation or prophylactic effects.

The dosages may be varied depending on the requirement of the patient, the severity of the
disease, the particular compound being employed, and the administration route. For conven-

ience, the total daily dosage may be divided and administered in portions throughout the
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activity in a subject, conprising the step of
adm ni stering an effective anount of a com pound of
wo oromlAaed . Preferably the COM inhibition i SPCEETINET000016
over 24 to 48 hours. Accordiggg to further aspect of
the invention there is provided a nethod of increasing
| evels of L-DOPA in the brain or plasma of a subject,
day.OSBhiBAh 61Be PEoPRr Bbsagl farH éﬂlﬂ%lﬁﬁmﬁf isfveigiih e skill of those
amount of a conpound of formu Preferably the
in the iyl pdvel s are i ncreased over 24 to 48 hours.
According to further aspect of the invention there is
provi ded a nethod of increasing bioavailability of
Such db¥aRAndyrbd denilissered m“argtl airRr 0fcfal mldijeeting theartive eci)mgounds to
m ni st cti.ve anmount of

e O PR B e S AR, S

rout@é %Xﬁhin@ﬁt‘aﬁbﬁ Yndh?de' a8 8 ImPMRls, peh@lf Find RSy 1ntravenous in-
According to yet further aspect of the invention there

trapexstopcat,v1rrﬂmdrtaulaetatmdds1ﬂubutaemueasjen‘gonsawmlcgllw intranasally, topically,

yl- L DOPA b | f
oculZip{(BRE) gk VPR AR EPRebPtan i st er i ng an

effectlve anmount of a conpound of fornula I
Preferably the 3- OVD levels are decreased over 24 to
The4gmipounds. of| theamm@tmryart: peefembly used fuibaprsparation of & megisament for

the Bliﬁg?rg}ogbqr)c}re ﬁ%@/ ﬁg 2 cg%ciygeri)g% glggo Cceq,l g}a d Xctcﬁ{‘cﬁﬁé Podg %pemﬁed dos-

ing fgg@aédyent and variations such as "treat' or 'treating'
refer to any regine that can benefit a human or
non- human ani mal . The treat rrent may be in respect of

Suitdble ﬁéglﬁ% 'r{ggmgﬁf r%'a r?% n{gﬁél eat 5 a65Y, %ﬁ&idd‘fﬁlt&/ dranglng from about

preventa nt e
twkmwn&yhuabmﬂbhaweawyoﬂmodmprophylactlc effects. The
dosages may be varied depending on the requirenent of
the patient, the severity of the disease, the

As G%Htﬁe%ihafhecl@fm%@t gbﬁé b c?tgpﬂeﬁ:¥§ th tlfénlquﬁlﬁ@' of ef Tctlve doses of a

mnistration rou conven i ence
comgbaivhd/ oftigemagk formpnlhegider indbd spavificidimaingdrealed | n
portions throughout theday. Determ nation of the
proper dosage for a particular situation is within the

Preféldbly, 1R dbHRS BeridHibife idRMER fréfl twice daily, once daily and once every
other day.

In case of a dosage periodicity of twice daily, the doses can be administered in dosing inter-
vals of 8 to 16 hours, wherein the individual two dosing intervals should accumulate to
about 24 hours. Suitable non-limiting starting points for dosing intervals comprise the morn-
ing, mid-day, noon, afternoon, evening, and midnight. For example, a twice daily dosing
regimen according to the invention can require the administration of a dose at 8.00 in the
morning and another dose at 17.00 in the afternoon (in this case, the dosing intervals are 11
hours and 13 hours and add up to about 24 hours). Preferably, the time interval between two
doses is about 12 h.
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Such doses may be adm nistered in any manner useful in
directing the active conpounds to the target site of

wo b@7aubpect, nanely the central and peri pher aPCTHBRT200U800016
system Suitable routes of .axfd nistration include
orally, via inplants, parentally (including

i ntravenous, in traperitoneal, intraarticular and
In cRdlAUL &ﬂ%@ﬁeﬂcﬂh(ﬁﬁ; 412 dailye QE@H(I)%S céuﬂbé ﬁ’dlﬁﬁﬁ’étér)éd in dosing inter-
topically, ‘ocularl'y (via eye drops), inally, and

valstofzboe24iabiiss, STitable cmpbun@@g @@rtmgepqnﬁss ot dmn&n@ervals comprise
ref.erabl y used fo t t
the rnifig, 1 %de hilefe n or ! éaféh% ang l}m‘agxggi e%%%ﬂ-: a once daily

er ofr

dosiBg ke hccrdiap 86 thedaeditidh oan tequire Speriniihttatiasof adose at 8.00 in
regimen. Suitabl e dosing regi nens conprise re

the wammggal&l odhes gopresti Sl @1 ?’?%Fétrfﬁi”ﬁ&l Biis 6t ihe Aptiae ipterval is

ﬁ)o about once every other day. As used herein, the

term dosing periodicity refers to the nunmber of

effective doses of a conpound of general formul a |

ive |nthes cified tinme interval f bl
In st Beree RarIoRE)Y o Swgs BRes b o Hiecsamra be g frstered in
dos@ ihtérnARLIORce FMRJYs, WHdein BRYindivilaBERA @dsid MeG94S should accu-
periodicity of twice daily, the doses can be

mulaigrtp wbeutéiSdwurs Suiishln gor-lintting spgingfpogity B)rﬁesmg dnigrvals comprise
the %g%lﬁl%ﬂgidqg@; rﬁ% ’Iu gllho tnwgvgu? ga Flﬁfgﬁtal 8#*)1% a once every

burs € non

oth@tday tdaity dpﬂng treglfnen ackanding to ﬂieanvaitmnmaﬁmqmm thé admnnstratlon of
m d- day, nqon, afternqon, evening, and m

a dgsg ot §>@Qrﬁélﬂé€ mering o8 thfirs) depanchenatiasgidesn 2ttt d ‘? ﬂwg aftgroon of
the 'St%]:%g& 8%? i @E& &RE the QUélﬁg éﬁtgﬁlaﬁda% B %ﬁ%;érﬁnlfg%lﬁis %ﬂ& @dd up to

e norning and anot her dose
abolh 8 leduirr P@ﬁ&”ralﬁl[ymhb hiinge iatkseal btiveen 680 dgses i &oual4 har e
11 hours and 13 hours and add up to about 24 hours).
Preferably, the tinme interval between two doses is

In t@@?ﬁ%en]t %F]xh:n{ Bn, CFRR1i 0L dﬁl}d@&ség 8f BEhPARIS bf éeﬁal%ﬁﬁula I are in the

oses can be "adm ni stered 1 n dosi ng I nt er
rangeadfs lo]fOOang/das?,émbmmrsﬁeraSlM 2 &b 50 me/ddyi even mgrespraferably 3 to 250

s R R A LG, 2T 2, TR
exanple a once daily

It is preferred that individual dosage units of compounds of general formula I are in the
range of 1-500 mg, more preferably 2 to 300 mg/day, even more preferably 3 to 100
mg/day, and most preferably 5-50 mg, wherein the daily dosage can differ depending on the
time of administration. For instance, in a twice daily dosing regimen, it is possible to admin-
ister a dose containing 11/24 of the daily dose of a compound of general formula I at 8.00 in
the morning and another dose containing 13/24 of the daily dose of a compound of general

formula I at 17.00 in the afternoon.

As used herein, the term “dosage unit” refers to the individual pharmaceutical formulation,
e.g. a tablet, containing the compound of general formula I to be administered to a patient at

that time of the dosage regimen.
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dosi ng regi men according to the invention can require

the adm nistration of a dose at 8.00 in the norning
wanpw7ammsher dose at 8.00 on the next norning ¥CHPTINT000016

case, the dosing interval isgbout 24 h). In case of a

dosage periodicity of once every other day, the doses

can be admnistered in dosing intervals of 18 to 30
Prei@fé%hfsthe‘éﬁﬁ%@ﬂ Eblﬁg‘ﬁ‘efht@&j 'vM!hQHélcorhjﬂ&Jr@O@ﬂ fefal FGHNA §is also receiv-

shoul d accunul ate to about 48 hours. Suitable L
ing rtbcrrapy mith g DOBA t anslforpen rarempide Lerawiingy acid: decagbaxylase inhibitor

= O oy o 0

AT S AP TP AT GhpoR s Bt B0 2 SuBL SHTGREs are pbidopa and
benskayzidkai | y dosi ng regi men according to the inventlon

can require the admnistration of a dose at 8.00 in

the norning on the first day and anot her dose at 13.00

| SO 8% A
TheBnkRnd: SR HORE AT ALE RO ARIXDE ol B ARl separately
or ih anyplvombinddonholiney) ma?nbefadnmblstyredtmwmmﬂyn&f@r exgmple, mmultane—

ousl PERTEREEILT PR oA Of AL BB oSBT IoR gy For example, the

con§RIEIsAS thOEEAHra hridkla Tican bl GoricdRERNDY od sékf&@ﬁ)tlan?r/ alyinistered with
nore preferably 2 to 500 ng/day, even nore_ preferabl

L-DORA Iastasengf gencomifat n@gtm o iitais | aJsospopsidlentsy epaybing iéoth active
referr h dosage units of conpounds
lngg%cﬁgﬁ%pgﬁ %ﬁﬁ%ﬁcﬂﬁb a$?he range of 1-500 ny,
nore preferably 2 to 300 ng/day, even nore preferably
3 to 100 ngy/day, and nost preferably 5-50 ng, where

A fynther @mhoghra@ééﬁéh% Aresentripeantign selates e temusenet &hpr?@m@Punds of the
invE@BTh Y %ﬂél?i)h%acglﬁfcal)? satc?e%‘c"a%i édfts%rtééiefsefc}gamé Yre SRR 9f a patho-
regimen, 1t 1s possibfe m nister a dose
logiesirstaé o digeabd [riPd hodmah benaahlyardasmabf a conpound of
general formula | at 8.00 in the norning and anot her
dose containing 13/24 of the daily dose of a conpound
A vl ﬁgﬁxﬁﬁ Eﬁ'boﬁlﬂ{e‘i‘i't‘ b e ”?I'eseh? iRntith tdfefid BeNREBE dfpounds of the
use erein, the ter dosage unit" refers to the
invéntioior their phaancraticalty ambptille saltssoriesters i, ﬂ;;e PEP@@I@IOB 1of a pharma-
cont ai ni n t e . cofpoun for to be
ceuﬁ%ﬂmg?%g% O fregling P4 B e }‘Q?Ogﬂ%i\?tai ?asFTﬁe dosage
regi nen. Preferably the subject being treat ed wth the

conmpound of general formula | is also receiv
It is also possible to use prodrugs of compounds of the invention in order to alter the thera-

peutic profile of the active compound.

The present invention also relates to a package comprising a pharmaceutical composition
comprising a compound of the general formula I in combination with instructions to admin-
ister said composition with a dosing regimen having a dosing periodicity ranging from about

twice a day to about once every other day, preferably once per day.

The package may also include L-DOPA and/or an AADC inhibitor such as benserazide or

carbidopa.
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ing therapy with L-DOPA and/or an aromatic L-am no
aci d decar boxyl ase i nhibitor (AADC), such as a DOPA
waelewanbuxy| ase i nhi bitor. Suitable inhibitors BCEPT2007/000016
car bi dopa and benserazi de. -Bge conpounds of general
formula I, L-DOPA and AADC may be adm ni stered
separately or in any conbination. They may be
Pref@ﬁlgq ﬂs‘aﬁfr@g SLa6R BE8BHhRRE by aspb&lof AR RionsdraUlsb apglicable to each
ously) or sequentially and with the sane or differing
othetl @sibodinpat o dspeet 9f thednvesianpiuaris wasdspdlpsdhe contpe demands
ener formul a can be ] ] . I.alql
ot ior aRablss pefe epRpSTGEE MRh st S AR proferably
onc@PEH dHy$ tHealdnBlistritidrsstep f0a prémidfardatmen mzynasdbe preferably once
active ingredients in one pharmaceutical formnulation.
per dast.urt her embodi ment of the present invention relates
to the use of the conpounds of the invention or their
pharmaceutically acceptable salts or esters for the )
ThetC@RIThanivitgfis avidended|bycthe abilist tt methylatt adsenadinerio anetanephrine, as

h . - QU0 imgl.. A f h di
previpeT) ASENEY (TSRS GRS o SOTs PREIHE o PrOB B, 821.69-
78).géfxté%§eﬂilﬁ¥1ﬁglt 5@ N déRBbéd BEBWBARMbIsCSH 0.9 @E 6£Mlvabdhémogenates

ts"or esters in the preparation of a pharna
were @rdinabhted Fomfd intin avithf f mirafphosphateuiifep 42 noYiyghergatter, the reac-

. states or .diseases.. t.is.also possible.t. .
tionufire g0 e bump ouiunit VIR eSEOTRIOOH A O} B it presenceofa
satu@htir cdnBEnttaieh B Reatch6syNTAfettGorithe, the metiyl donsro@soyiM). The in-
The present invention also relates to a package
cub@timpmieéiiung?lao ﬁcrmam@ P@ﬁgi}’?%ﬁ (1081)8s Mgl (EQQTM%@P\ FGTA (1 mM).
compound. of the ] I, i ' i i i
o R B A5 B, Al UL o b B LRt proes
B T Y CO i ey
the jyrhs sveanirgnséress tpdee gridythe m&ﬁ%mg@%ﬁ%@&%ﬁmﬂnﬁ@oo wof 2
L- / - OBR B QY r geoghyd i-
M T B P B i o A 9 500
quods peaie Qpetnatant, filesned on (a2 pal pareaybrel SpiakX dilteo telzasHCostar) were

t her embodi nent f the i i is_.
usesh P 9P BECHETED Y Bidh BEHLIN chiotaboERphy with electro-

chemical detection.

In experiments designed to evaluate the effects of test compounds upon liver COMT, test
compounds (in 5 % carboxymethylcellulose) were given by gastric tube to overnight fasted
mice. Thereafter, at defined intervals, livers were removed and used to determine COMT

activity as described above.

Cell toxicity is evidenced by the method described by Pedrosa and Soares-da-Silva (Br. J.
Pharmacol., 137, 1 1305-1313, 2002). An experimental setup is described below: Neuro 2A
mouse neuroblastoma cells were seeded in 96-well plates in 200 pL per well of culture me-
dium for cell attachment (CMA), under a COy/air (5%/95%) humidified atmosphere at
37°C. Controls of the test system prior to incubations consisted in a morphological control

(light microscopy) of the cultured cells: attachment, spreading and density. Five days after
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ot herw se. For exanple, where a conposition of the
invention is adm nistered preferably once per day, the
w@eirniAsF ati on step in a nethod of treatnment PEHPEISD000016
be preferably once per day..3phe COMI activity is
evi denced by the ability to nethylate adrenaline to
net anephrine, as previously described (Vieira-Coel ho,
seedME%A‘(M PAREL SslfieBesbiné@onfluentBriaé ResResmpd AR wéé kin@bated for 24 h
78). An experinmental setup i's descri bgd bel ow
withAultyeest eellef Colt@esriwithing festearti¢lo o gthanolewenggnn in parallel as negative

l.ncubat ed for 20 m ith 0.4 nm of phasph
and i SRy A ine P hlaed e oo bRl G ivgag needed for
the tefi@opbaed.f or 10 min with adrenaline (500 v 0.1 nl)

in the presence of a saturating concentration of
S-adenosyl - L- net hi oni ne, the nethyl donor (250 m\V).

col o BB BB G AIRY SRBANT TNl roves,
Eugeneg ORy difya) Tha meatteamcaparineaht@alceimt ABY @@onflderescent dye, is taken up
conditions .of |light protection with continuous shaki .
and RV B (kAT AR RSSO FIRGNSHR SRDSTHEAncalEeti BCh emits
greeRCfil kb, LA %ﬁpéﬁﬁ%é:r‘ltatl rs%fhlg)f BRI dBékitea %?l@vg%%\%&? ngfatn%en';c/l with test

reaction was stopped by t [

addi ti1on
artighe o éhiele o4 U, cetlyers waghedswiver with Alanks enediivugeadium composi-

tong ip B NAGT 137 815 0T8H00 U3, et Sk Papbln B, cace 025,

Mgl 11108 Tris WEss0.( Sasd sedivmeigyrbe e, fpdl=7 Hend96@dedabith 2 uM calcein-
met anephrine by high pressure |iquid chromatography
AM,ip tHanks' doedivon ehioom tempeeawedhr 30 minx Fiparessamce is meéasured at 435
i.gn I 0 d . ..
nm %gcitﬁﬁ?lf %‘é&r g %ﬁ% eﬁ@ésg?ﬁ g%\é%%lﬁéfésgﬁl(e} %u&ﬁ)%te CHIRO W Fetermine mini-
murk 3faBOxy ftdaldeBRAMI(@@kRin, B, etoll ivdln vidte gasttd indtht éthahol 30 min be-

over ni gﬂ% fasted mce. Thereafter, at defined .
forej galsiny AM additipnr Shepeisenteyiabiity inthen salgulptedcrst Kealpdiasample — cal-

. C AVity SGY i above. Cell toxicity is
celn@\'ﬂ d%%lggel °°E)‘S9yt ﬁagc%"ﬁyéqgg'scri bed by Pedrosa and
Soares-da-Silva (Br. J Phar macol ., 137, 1 1305-1313,
2002). An experinental setup is described bel ow. Neuro

2A npuse neurobl astoma cells were seeded in 96-wel |l
CothﬁhﬁIS in 200 nL per well of culture nmedium

The compounds of the invention are promising candidates for drug therapy as is evidenced
by their potential to act as COMT inhibitors exhibiting balanced properties of bioactivity,

bioavailability and safety over a long time period.

Brief description of the figures 1 to 3

Figure 1. Effect of compound A and tolcapone (both at 3 mg/kg) on liver COMT activity at
0.5, 1, 3, 6, 9 and 24 h after the administration of either COMT inhibitor. Symbols repre-
sent means = SD of 5 experiments per group. Significantly different from corresponding

controls values (* P<0.05).
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for cell attachnent (CVMA), under a CO M (5% 95%
hum di fi ed at nosphere at 37C. Controls of the test

W@ ®raNmipF i or to i ncubations consisted in a  PCT/PT2007/000016
nor phol ogi cal control (light3ind croscopy) of the
cultured cells: attachnent, spreading and density.
Five days afterseeding (24 h after cells becone
confluent), the test conpounds were incubated for 24 h
with cultured cells. Cultures with no test article or

Figuner?a ddfechef eompﬁunqupmdaﬂOlcepor@s(bﬁﬁgdﬁ wg/kg)dorpplesma Jevels of L-
D019$ Wb %l nl%]éygi Q ? @r\%h@nhaﬂa{setgeattghe \ﬁtﬁ{%ﬂ?ﬁ;& ?Pﬁ %9g§kg) plus

sol've st coipoun
bensetaaiel Btniglkg) a Q,d% raé a4y afterabel admgnstraaxbh | dfteYthHIS CU)MT inhibitor.

cal cei n- AM ( Mol ec Probes, Eugene,
ColyramipreRFreepefannt Léé%log &i FRPRRANCHIS RSF X QY &e&ﬁﬁmﬂvedlfﬁegent from

LAKEMnL RBodnst ggﬂg@ intracel lular esterases to
corrn% rral%eol np%rnean cal% whi ch emts green

fl uorescence. An experlnental setup is described

Figyig, st of caipS M e elchrbliy Busthiet i glied o5 i yels of L-
Domm@ﬂibﬂgmopopw GOMID), HM)atﬁiﬁQ D@@Ac m HYA MR& theated with
HPO 4 0.33, KH 2POf 0.44, Cadl 2 0

L-DOPA, (17 og/katoplts, besseede Gimekuityh & exd124h qﬁqﬁ'"\,a/gm)mstratlon of

o KM PaRpIl SR8 a4 e ARy B i

mﬁcﬁhﬂ%&ﬁ‘féﬁéﬁt@bﬁi t@idspOnding cadfdlyvales¥i (8 P<omsyavel engt hs
inanultiplate reader. To determ ne m ni mum staining

for calcein-AM (calcein mn) eight wells were treated
with ethanol 30 mn be fore cal cein-AM addition. The
percent viability is then calculated as [(calcein

Matepiaiand Methods of Biological Assaycei n controi - cal cein
nn)] x 100. Concl usion The conmpounds of the invention
are prom sing candidates for drug therapy as is

ASS@V%W%}M piheir potential to act as COM inhibitors
exhi biting bal anced properties of bioactivity,

bi oavai l abil ity and safety over a long tine period.
T 4 T RN RGN CENe——
Bar®@bok! ¥hin:; Rt aGlol Yért Yagdt under controlled environmental conditions (12 h
light/dark cycle and room temperature 24 °C) were used in all experiments. After decapita-
tion, the organs were immediately removed and homogenised in 5 mM phosphate buffer of
pH 7.8. COMT activity was evaluated by the ability to methylate adrenaline to metaneph-
rine. Aliquots of 0.5 ml of liver homogenates were preincubated for 20 min with 0.4 ml of
phosphate buffer (5 mM); thereafter, the reaction mixture was incubated for 15 min with
epinephrine (2000 pM; 0.1 ml) in the presence of a saturating concentration of S-adenosyl-
L-methionine (500 pM), the methyl donor; the incubation medium contained also pargyline
(100 pM), MgCl, (100 pM) and EGTA (1 mM). The preincubation and incubation were
carried out at 37°C under conditions of light protection with continuous shaking and without

oxygenation.
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0.5, 1, 3, 6, 9 and 24 h after the adm nistration of
ei ther COMI inhibitor. Synbols repre sent neans SD of
wG2@pensihent s per group. Significantly differeet/PT200m00016
correspondi ng controls val uee (* PO 05). Figure 2.
Ef fect of conmpound A and tol capone (both at 3 ng/kg)
on plasma | evels of LDOPA and 3- O net hyl - L- DOPA
In ekparfhddks Hébléréﬁstotdvﬁﬁltaf%Qh%}ﬂ %M&lﬁ%%mét%st%é& compounds

benser azi de ng/ kQ) 2, 7 after
weregivih by Zesitic @ﬁbed:ro cefrenhght f@@dTratSn H%maﬁﬁer a@deﬁmdsmtervals animals
ent $ f 5 ex nt s r oLl
wer RHIAAE bePiMTen Pl Bir® rt B PRLAS 4G asFriik coRAT activity s
describediaBoye’ ARGhOond oFi‘.}@Uiheub%tlolEprﬂ& (®higpthgaulbed werdthnsferred to
t ol capone (both at g% on brain | evel s of LDOPA,
ice apddfig raagiion wagssappesl @R%y pmaf A0 RN Berahlpkieagid. The sam-

ples \géré tl}%?ez%’fn‘?r%ﬁé& fQObx i %%g%}rﬂ)g ﬁ*%g??tg SEURZ L Crnatant, fil-

at "2, 7 a 4°h a tiron o
terede ph BE2 | @DpBre ik Kpin-Of ﬁlt@cthbﬂﬂ(@ostapr\we usedipatie asSy afmetaneph-

. 5_experinment rou nificantl erent fro

rine B RSB0 AL BRHToNE: (AT et by pegids hiehrestis uid throma-

tograpl Wh@é’(ﬁrdéfleﬁicﬁi @Q&e@tﬁin ASS Ay e iR RF d@%@i?to‘f\fhétéfnephrme
Livers from60 day old nmale Wstar rats wei ghing

rangRd (o685 Qyto( F48r floend (0. At i Dgumed/nhdproteinh).Bar cel ona,
Spai n), kept two per cage under controlled
envi ronnental conditions (12 h light/dark cycle and
roomtenperature 24 0C) were used in all experinents.
After decapita tion, the organs were i mediately
Levd@%&r&ﬁ%ﬁd”ﬁdﬁd@’é?ﬂ@éﬂmlwﬁfge aipaedplesme buffer of pH
7.8. COMI activity was evaluated by the ability to
net hyl ate adrenaline to netanephrine. Aliquots of 0.5

Ratsrfastetl dvieseghthwere geladhieredesrallp I‘vﬁﬂﬂﬁﬂf@@bﬁéﬂ ahd k:oﬁi@omds of general
ho i phat e buffer t hereafte

formmie el Ao e} B PR oS o ROy REhD elluloSer Ak One, 6 or 23 b
laterS PUOGRIY édﬁ%n{s?qucpofmbrl itk O;B%PAEIQ Hl%/lfﬁj %ﬁ.ﬁ%@ﬁé}gzlae Q mg/kg) or

dat'urati ng concent eno i onin
with(Whiclaid.3%otcarboxg eyl cdinlose, 4trhidkg)nOnb hduwdaterexds wore anaesthetlsed

T R TRt R e e
the whole brain was quickly removed. Brains were stored in perchloric acid 0.2 M for sub-
sequent assay of L-DOPA, 3-O-methyl-L-DOPA, dopamine, DOPAC and HVA. Blood
samples were centrifuged for 15 min at 3,000 g (4°C) and the plasma samples were stored at
—80°C till the assay of L-DOPA and 3-O-methyl-L-DOPA. All animals interventions were
performed in accordance with the European Directive number 86/609, and the rules of the
“Guide for the Care and Use of Laboratory Animals”, 7th edition, 1996, Institute for Labo-
ratory Animal Research (ILAR), Washington, DC.

Assay of L-DOPA and catechol derivatives

L-DOPA, 3-O-methyl-L-DOPA, dopamine and metabolites (DOPAC and HVA) in dialysate

samples were assayed by HPLC with electrochemical detection, as previously described
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carried out at 370C under conditions of |ight
protection with continuous shaking and w t hout
wW@z200gerEss on. | n experiments designed to eval uaP@r/Prm®o7/000016
oral bioavailability of test3ssubstances, conpounds
were given by gastric tube to overnight fasted rats.
Thereafter, at defined intervals, animals were killed
(SoaQé’ -825AP] 3] BRhiARds. |20‘0§*8%3Q§3“2‘9?€ I@Bﬁeﬂﬁﬁ&hcﬁ@of 20 ul were in-
termneOd\/ITactlwt escribed above! t he end
JeCth‘ intchthe chroutstagraph. gbe ﬁﬁwn(a@gmhw smena mtmfea pump (Gﬂson

307 v EhIeSt 1505 i PSSl KRR R AR e Wost Lo

fayefte elN)V(\ﬂQS ctrhl&ﬁgtthemtl MLG t@ediath2REgmplesWete mﬁ&@d by?lﬂiéans of an
500 m aliquots of the supernatant, fil tered on
automatis SpRPLS inisctap (Flsens23(1) gennegiisd & %6@@%@5111%@1&9@@@1) The mo-
bile ﬁésetxpaas aacfeggéée@golﬁﬁéoﬁaﬁﬁmd a[&ﬁLO Tl?ﬁ\/la§(§cﬁ¥chgrlsul hate 0.5 mM;
tanephrine was carried out means o essu e
sodlmmeemecmi OAEN©,BE B0 Byl 7wV d'fbluadamme HenMeadd mieﬂmmh(b@% viv),

N NG T

carriea‘b%k &e&?ocﬁaeﬂﬁg’ ﬁy Neh 4 glﬁsﬁ%ﬁbﬁte'lééﬁ%dé RnVghe P Ee'fél@nce elec-
asma Rats fasted overni ght were adm nistered
trod@aaq? b‘%éb

py ampermeticdgienter (@hildor bf)othedistestor gelh aragopératechat 8.75 V.

/ 5% . .

The E&‘%B%t >P§?rée‘%°ﬁ§/|r‘r‘% Frﬁ)nlrcg eél uesﬂ'lgn,#x? gﬁ nkﬁ?é’f’“% I-%I;L(“Zéoi%ware. The lower
limit 8f ddtectibAbS d¥EinEina dDDRAST ﬁﬂ&qivarrailgexd fvérh 1350 tODRB fndol.

ng/ kg) plus benserazide (3 ng/kg) or with vehicle

(0. 5% car boxynet hyl cel l ul ose, 4 m/kg). One hour |ater

rats were anaesthetised with sodi um pent obarbitone (60

ng/ kg, i.p.), blood was collected through the vena
Biological Reshilfshe whol e brain was qui ckly renoved. Brains’

were stored in perchloric acid 0.2 Mfor sub sequent

assay of L-DOPA, 3-0O nethyl-L-DOPA, dopam ne, DOPAC

I |

Corf Rl ¥ me (R A5 OF P T e RE! Bf LGCCONRE, b sl inbibitory
effeet8i@iny tchievedheithims@ph after thédOBral adchiBisEatiet (Bigute DOTAe maximal

i TP B oo N 7 S W .
Niné hofs ﬁ{ertdaﬁunﬁihﬁ’(ﬁl ft8lca %Jh% ﬁ%ﬂﬁc@r}ﬁmﬁﬁﬁl ﬁ‘ﬂuﬁiﬂﬁ? reefsy whereas

Animal s", 7th edition, Institute for Labo ratory
comppimb A 152@@,]@3 appsblg pf_mh)bﬁmm@@il\ﬁ’@tagtmvﬁy[j)y 90% of control levels (Figure

1). As shown in Figure 1, 24 hours after administration, compound A maintains inhibition

of liver COMT at 60% of control levels, whereas tolcapone is already almost devoid of

COMT inhibitory properties at this time.

Figure 2 shows levels of L-DOPA and 3-O-methyl-L-DOPA (3-OMD) in plasma of rats
treated with L-DOPA plus benserazide at 2, 7 and 24 h after the administration of tolcapone
and compound A (both at 3 mg/kg). L-DOPA plus benserazide were administered 1 h before
collection of blood samples. This time-point was chosen because it represented the Ty for
L-DOPA. As can be observed, compound A produced significant increases in plasma L-
DOPA accompanied by marked decrease in circulating 3-O-methyl-L-DOPA, this being

identical at all pre-treatment times with compound A (1, 7 and 24 h). Plasma levels of L-
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Assay of L-DOPA and catechol derivatives L-DOPA,

3- O net hyl - L- DOPA, dopam ne and netabolites (DOPAC and
woRoy/116xli al ysat e sanpl es were assayed by HPLECT#®T1907/000016

el ectrochem cal detection, -a&g previously

descri bed(Soares-da-Silva et al., Brain Res. 2000;

863:293-297). In brief, aliquots of 20 M were in

DOPA£Ghat- mﬁu&h&hﬁ-ECPﬁnﬁétoﬁfe%&rd wﬁé}? 4l _}ﬁﬁﬁt@e&r ABRRintstered 24 1 in
system consi Sted of pu | son 307) and

advasmau &g@ﬁsalstt@@mges omh D@z\ md mn(emyb@hEQ@A plasma levels by tolca-
ana cal t te of 25
pong BRI hheRbea 32 BT otF Incenlif BRI Gt of ik cBp i

means of an automatic sanple inj ector (G lson 231)
connected to a_G 1son dilutor (G.Ison

Figyye 3shomadevaknel bIYeRAs 3 &meBividl-BRP4: Q@?&Ced%&mn@ and HVA in

" )

the B o S B s T, SO e benscbiqe 3, ¥ R O A B yagypindsia-

tionwf Wlcapad¢ asd ecnpaundH 83 mg/kg)hL-MPA plischensqrazipe sveed administered
f 1.0 in 1 I ect d t

1 b betofh Rilehith BhPmA srios, Gha i RoiRbHS Endgh sius® drreprosented

the T\ AGTL-DEP AT ACANYLIIsERLE, thorld @Uﬁﬁfdﬁﬂ&i §ibRificant increases in

etector (G lson 142 the detector cell was oper at ed
braig (L-DOP\, \dopamine: and P@@mmnm byronatked el¢ciegsanip brain 3-0O-

eyt 36 e b BR onuRt b et R so e S comhath. 1 7 and
24 1) OBARORvERW.L-BOPIAY Gosathinse BOPAC mmtb&lmdm&l Rére not af-

to be a potent inhibitor of Iiver COMI, the nmaxi nal

fectqdqtyhen towom Peg adpinisiered A ihcinedvenceh Pignididganig¢haages on L-DOPA,

conifpBEAD BFPLEL LB L0k 84 T oy tsre

at 2 and7 afafter thedidininistratini ofthd dongpov@d1) . Nine hours after
adm ni stration, tol capone produces mnimal inhibitory
ef fects, whereas conpound A is still capable of
i nhibiting COMI activity by 90% of control |evels
The (115\96%51? Wil ndP b Iagé@ﬁbb&] g&F i &Eere 16400 @ (hﬁqgviﬁ% te%mples, which are
m ni stration, nmpoun rrantaln3| Ibr'tron o
not intended ©CiMitdhe @61% mftheappllaatlom evel s, whereas tol capone
is already al nost devoid of COM i nhi bitory properties
at this tine. Figure 2 shows |evels of L-DOPA and
3-O-nmethyl-L-DOPA (3-OVMD) in plasma of rats

Example 1

As an example of a compound of the general formula (I) having a 1,3,4-oxadiazol-2,5-diyl
moiety as central unit 3-nitro-5-[5-(2-trifluoromethyl-pyridin-3-y1)-[1,3,4Joxadiazol-2-yl]-

benzene-1,2-diol was prepared by the following procedure:

a) A mixture of 3,4-dimethoxy-5-nitrobenzoic acid (0.53 g, 2.34 mmol) and 1,1-
carbonyldiimidazole (0.42 g, 2.59 mmol) was heated in tetrahydrofuran (10 mL) at reflux
for three hours and then cooled to room temperature. 2-Trifluoromethyl-nicotinic acid hy-
drazide (0.53 g, 2.57 mmol) was added in one portion and the yellowish mixture was stirred
at reflux overnight and then allowed to cool to room temperature. The mixture was poured

onto cold water (100 mL) and the copious precipitate was filtered off, washed with water
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treated with L-DOPA plus benserazide at 2, 7 and 24 h
after the adm nistration of tol capone and conpound A

w@ bwrh1ass 3 ng/ kg). L- DOPA pl us benserazi de WeP&I/PT2007/000016
adm nistered 1 h before colldgcti on of bl ood sanpl es.
This time-point was chosen because it represented the
Tmax for L-DOPA. As can be observed, conpound A

and I%{B&U@&dgﬁé @trfﬂ&ﬁ&haﬂh?ﬁﬁ@@tﬁﬁé dd Q{Iﬁgﬂidh%ﬁ’&(y— -nitro-benzoyl)-
acconpani ed nar ked decrease in circulating

hyd@Z@elﬁ%ﬂhgl 73_ this being identical at all
pre-treatnent tlmes Wi th conmpound A (1, 7 and 24 h).
Pl asnma | evel s of LDOPA and 3- O net hyl - L- DOPA not

b) @fsfuqs‘dn&@nvm D-ttiftheraprRite 1 widtiaidnadid sltr’G(aeddﬂﬂethoxyﬁs-mtro-benzoyl)
advance, Significant changes on L-DOP

hydragige 9-60 g, Amgstpaéw ppharus oesycftl@m%(l@dn%) we$ gtirged gf 130 °C for
f h t f, t

thre® ﬁlﬁ&fg\iﬁﬁ%co% éufgzﬂ%g/e O\Q b \(/)}ell ghtg?rﬁ‘ w&‘? A18%e8t0 (361 to room

tem@r@urmar@ﬂmeh WH&, oﬂ@?éﬁwdtcp O helgnThelwhitenpretipitite avas filtered

rats tr ate Aplus e r,azi
off, QRSB VLR - St £ BBFort- b - BReipRS Ghgphenyl)-5-(-
(iRAFRRUDR) e IO OB xREPALDD U8 BP9y azi de wier &
adm ni stered 1 efore collecti on of brain sanples.
Th| s time-point was chosen because it represented the

O T e Ropt (o R S SRR TP oty Dpyricin -

yl)- ﬂ@,ﬂﬂﬁ&a&ﬁz@l@ d(o@@ﬁ’ owgclamnﬂneedn@}ynmm'yaﬁw@%w @.md (5 mL)
brai n 3- Oret hyl DOPA, this being identical at al

and gp & hyérgeamr hrompiders agtic hcidoidpalinges heatad at7l49°€ Q\zbnmght and then

oSR5SR SRR i g s,

tolumsuaoknm sk eideel AtHe mﬁdwmﬁeeevagbgmcr ed tredUtad pesssure. The
on L- DOPA, dopam ne, DOPAC and 3- O net hyl - L- DOPA brain
resuftingesodidiyas scraipdined viEone isonrapanelsior sixel 3anltr9-5aﬁd<27tnﬁluoromethyl-
t 0
yrlal?]lvsgklt)i[o’n ’Lang%%d]énzé\i/vﬁyl gée}lszgéﬁ L’Z?I%O{{% re 9 ‘évrs-éﬁgeo t1 & fn §8 %).
foll owi ng exanpl es, which are not intended to limt
the scope of the application. Exanple 1 As an exanple
of a compound of the general fornula (1) having a
B, #A-oxadi azol -2, 5-diyl noiety as central unit
ExaJil%lpnltro 5-[5-(2-trifluoromethyl-pyridin-3-yl)-[1,3,4]0
xadi azol - 2-yl ] -

As an example of a compound of the general formula (I) having a pyrimidin-2,4-diyl moiety
as central unit 3-nitro-~5-(2-(2-(trifluoromethyl)pyridin-3-yl)pyrimidin-4-yl)benzene-1,2-diol

was prepared by the following procedure:

a) A stirred suspension of 1-(3,4-dimethoxy-5-nitro-phenyl)-3-dimethylamino-propen-1-one
(0.28 g, 1.0 mmol), 2-(trifluoromethyl)nicotinimidamide (0.283 g, 1.5 mmol) and potassium
tert-butoxide (0.17 g, 1.5 mmol) in absolute ethanol (5 mL) was heated to 80 *C in a sealed
tube for one hour and then allowed to cool to room temperature. The mixture was poured
onto cold water (100 mL) and the resulting precipitate was filtered off, washed with water
and dried to give 4-(3,4-dimethoxy-5-nitrophenyl)-2-(2-(trifluoromethyl)pyridin-3-
yDpyrimidine, 0.296 g (73 %).
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benzene- 1, 2-diol was prepared by the foll ow ng
procedure: a) A mxture of
wW@2007diTret hoxy- 5- ni trobenzoic acid (0.53 g, 2.Bd1r/AMW07}/000016
and 1, 1- carbonyl dii m dazol.egg(0.42 g, 2.59 mol) was
heated in tetrahydrofuran (10 nL) at reflux for three
hours and then cool ed to roomtenperature.
2-Trifluoronethyl-nicotinic acid hydrazide (0.53 g,
2.57 mmol) was added in one portion and the yellow sh
b) mﬁxtsum?@nmas of i rr@et- éllmerﬂm}d}’tﬁeHMhmy@hi (&-rﬁhhﬂuommethyl)pyndm&-

yl)pgrléllax? (q 50$5 mogfm( erdagbg{)]lgnct (? &gn Bﬁé Jeas S¥va ed at 140 °C
for fouehbk hﬁd mewloﬁveldtt@ cesl t@frf)om\t@fﬁﬁﬁdtu% t’[ﬂle\/lﬁitxﬁfrél Réhs poured onto

dried to give 2-trif]uagronethyl-nicotinic acid
ice-watey g0 Ql’éill%n%ldﬁbﬁ‘(fﬁsﬁ Lting dliatp aves dijtesed qfs;d’ra@habwtlovw agd dried to

give/nflos ?%éﬁﬁéféﬁ%ﬁdiﬁétﬂ@)@&ﬁﬁ 5 gh)@gﬁg%&lpﬂ.%eg% L o4iél, 0.201 g
90 ¥). 60 g, 1.44 mmol) in phosphorus oxychlorlde (10 m.)

was stirred at 130 OC for three hours, becom ng a pale

yel | ow solution. The m xture was allowed to cool to

room tenperature and then poured onto ice-water (200

nL{. The white precipitate was filtered off, washed
Exampted wat er and dried to give
2- (3, 4-di met hoxy-5-ni trophenyl)-5-(2-
(trifluoromethyl)ryridin-3-yl)-1,3,4-oxadi azole, O0.48

As dh f()@ﬂlg% of &Eorﬁp@tﬁﬁiﬂfmﬁé @Bnepdl formula (2 having a benzene-1, 3 diyl moiety
dlmethoqu -ni trophenyl -(triftluoroneth Y

as C@Wﬂ Hih S itrg B ( (tlsﬂuorom@ﬁwﬂ)am 1@-% ml)lzsbergd%m -3l mlmepared by
Of 48 % hydrobronmic acid (5 nL) and 30 %
theﬁ?na%rge&g%[ gm de in acetic acid (5 nL) was heated at
140 OC overnight and then allowed to cool to room

temoerature After evaporatl on to dryness unde
2) Toeiéters splutian, pE 4-bearyleri3 mghenyph mﬁb%@@oﬁ%(t e, 3.87 mmol)

d
and 220 0o By o R RRRE A ERng, ERUECH, BBO BT, i Yhgene 0
mL)gandeetlﬁhnnl {r o5 aE Podn2 t¢mpdratucer wirdet bygon was added 2 N aqueous sodium
ridin-3- oxad| zoI 21 yI2] benze i ol

carbgaty yel {0 Ciio d%5g 183 JB » (68 19 &5 nciollpwed by
te&aﬁi&@ﬁﬁh&y‘?ﬁho@plﬁﬁ?@ﬂmnﬁf (0L oORNRY %mf)gr Ak aﬁegl!lﬁln% mixture was

having a pyrim 4-diyl rmoiety as €Central uni
stirrgl A 90 & Efol( g hoyrs ranfl| therr oliewér/ 10 poalitdiroerd-tgmpemanired The phases

were sepa}/atgcp rc]eeaqluegus phalse was extracted with toluene (5 mL). The combined

organic phases were washed with water and brine, then dried over anhydrous sodium sul-
phate and filtered. Evaporation of the solvent left a brown oil that was chromatographed
over silica gel (petroleum ether/ethyl acetate, 9:1) to give 2-(4'-(benzyloxy)-3'-
methoxybiphenyl-3-yl)-6-(trifluoromethyl)pyridine as a clear oil, 1.072 g (70 %).

b) To a solution of 2-(4'-(benzyloxy)-3'-methoxybiphenyl-3-yl)-6-(trifluoromethyl)pyridine
(1.061 g, 2.44 mmol) in dichloromethane (20 mL) cooled in an ice-water bath was added a
30 % solution of hydrogen bromide in acetic acid (4 mL, 20 mmol) dropwise. The resulting
solution was allowed to stir at room temperature for six hours then poured onto ice-water

(100 mL). The phases were separated and the aqueous phase was extracted with dichloro-
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was prepared by the foll ow ng procedure: a) A stirred
suspensi on of
WO 2q03,1H168 met hoxy- 5- ni t r o- phenyl ) - 3- di net hyl anPCOPPI0OP@0016
-one (0.28 g, 1.0 nmol ),-37-
2-(trifluoronethyl)nicotinimdamde (0.283 g 1.5 nmol)
and potassiumtert-butoxide (0.17 g, 1.5 mol) in

odwtxﬁLEtwmmﬁlﬁedrb)gah@slapéatﬁ&e tv@asﬁéh bl Walr and brine, then
seal ed tube for one hour and then all owed to cool

drled@dm andyygequatsadism sphate mdjﬁkerﬁésEmr@@nmfttbe @Qllv@nt Teft 2 brown

o B8 s BB GO g, 40 s

metl4m(y33'4(6€(tr[ﬁatdmnyth§})pyrtdm+2hﬂmp})en2}-4-2ﬂ bs & bfehml , Aty (65 %).
pyridin-3- yl)ryrimdine, 0.296 g (73 %.b) A
suspensi on of

0 T L SgfathTot B SRRl gL IS o7 &

1. 3&pamalhioadetic acidd(105mi) it wem teniperatareawaslaitied GOf %rnifrauacid (0.12

R T R TN AT —

poufeﬁédﬂé@ ﬂdégwftbf troataLyasd fhel regilgsh pletipitdRSRAIIMEES o WRAEhed with
and dried to give

watey. gijdy drinds After @lztoerﬁt@grmhﬂ ovessHicr)as) (patoleum gihpothyhacgtate, 2:1),
|
s SLARBSE gty Bl BRSO ST Sy o o

lowhalid, 0328 bedZene- 1, 3-diyl noiety as central unit
5-nitro-3"-(6-(trifluoronethyl)pyridin-2-yl)biphenyl -
,4-diol was prepared by the follow ng procedure: a) To
d ! -
)9 SRRSO OBy i3 vitumonepygyidn e
ol (&ﬂﬁs e, Y38 mmol) in 1,2-dichloroethane (10 mL) cooled in an ice-water bath was

addél A3 OISO (07153 e hioe FEReT T atrb&inn fefowedbypyridine 0.233
g, 285 MmeRM 4BPRMeAtTHE %esﬂﬁﬁx%rre&rSGﬁﬁn%ﬁ v@éé‘ds@igrea alNSQCW,eRHStwo hours,

sodi um’car bonat e sol uti on 10. 82 mmol
then‘ quumcrow temperakire and ppmed& phiohaedd Rl ey yemiub aadmnhlonc acid (100

mL{ (g 5orBiott Sydioliched RS iaSRL Bt ] §rifEle g S5fhosne-

mﬂxmfﬁlétﬁym%rrﬁﬁma@l biglenph3ia_Bol\\eN 64 ge@9ras.ed and the
( aqueous ase vvas) elgfgrgct ed wth t§1 GusgneI(S nm.). The

conbi ned

Example 4

As an example of a compound of the general formula (I) having a carbonyl moiety as cen-
tral unit (3,4-dihydroxy-5-nitrophenyl)(2-(trifluoromethyl)pyridin-3-yl)methanone was pre-
pared by the following procedure:

a) To a solution of 4-benzyloxy-3-methoxy-bromobenzene (2.0 g, 6.82 mmol) in tetrahydro-
furan (50 mL) at -78 °C under argon was added 2 N butyllithium solution in hexanes (3.75
mL, 7.5 mmol) dropwise. The resulting mixture was allowed to stir for one hour, whereupon

a solution of N-methoxy-N-methyl-2-trifluoromethyl-nicotinamide (1.76 g, 7.5 mmol) in
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organi ¢ phases were washed with water and brine, then

dried over anhydrous sodium sul phate and filtered.
wEapotrdAass on of the solvent left a brown oil tPE/PREE7/000016

chromat ogr aphed over silica3gl (petroleum ether/ethyl

acetate, 9:1) to give 2-(4'-(benzyl oxy)-3'-

met hoxybi phenyl - 3-yl)-6-(trifluoronethyl)pyridine as a
tetrethbf?@lfuxﬁh 20 &a19 Kr?asgadﬁe?cﬂdlo wide) THE nﬁxt%% Wézé ﬁfén @flowed to reach room

(benzyl oxy) - 3" - met hoxybi phe )-6-(trifluor
tempgratirg py§syiwod hetas, (the@@pugad @tq&olﬂ%ﬂ)l aqneous hydrochlorlc acid (150

o 0 AR A2 i AT TSRS L s v

washaktiith vmterdauﬁﬁrllﬂe dﬁéﬁ Dvmla)lhﬁdmnmaﬁum'@n@mﬁﬁdﬂdtﬂﬂ]f@ed Evapora-
allowead to stir at roomt erature
ﬁonsq%ﬁﬁ salvent e peuve @lohetoWpt shigmatner phst q¥ey silippegel (petroleum

cthePBRE SaclREE ge gr a edvand.- Beaﬁylégﬁf-g%nﬁ?mﬁﬁe n%z-mﬂaloromethyl-

extfacted w th dichloronethane

pyridingaml)en¢thgmme, We g (0a%Hed with water and brine, then
dried over anhydrous sodi um sul phate and filtered.
Evaporation of the solvent left a brown oil that was

b) Wacyﬁweaggroﬁnf&doio(fzﬁbexﬁgidxya,-ﬂe{hokp%hé@h)e(ﬁnrﬁtda%lﬁahiﬂuﬁyridin-:s-
acetate : Ive

y1)-methpesog- @ Ql@eg,(z %g el drrdidhiarpmythiane nodleq i) sh hempter bath was
addedfoi 36'% golu{ &86f Hycirbge% bsrgml 1(n acet@ aciﬁ)(3 Eﬁ? L Slo) J/"%ﬂn?oﬂ) dropwise.
The 3c§ﬁﬁiﬂ'g08¢ﬂut&rr Whs élchWffd 16050 e kdbth Xdtipdrabiure dvethizhi @88 Mlired onto
-4-ol 76 38 mmol) in acetic acid (10 nL) at
lce-waéh{km gﬁr hases “@wwa@@dmd thei aguaetiISdpl(a@e pztrmed with di-
chlo}oégth{lﬁgo(lflb rﬂ?ﬁpﬁ% S(?dml;m %Q he\ﬁa&tﬁll QU and brine,
our e WAt er

to st y m nu i CE-Wa
then(dlﬂi@l otey anhydrbhe sodisml ﬂuﬂpigtqoamhﬁheﬁ:&t Evam@atfdm éﬁﬂhe (iolvent left a
évashed wi t h wat Sr and dri ed. e@fter chro
brovm, g}lt qtqu:sackg%maio&ﬁp &f avgh q:fxegql ﬁpq eyn &ther @thy age)tate 1:1) to

AT bl S OIS I o ) coor
less 6@, 561d) (806 stirred sol ution of

3-nethoxy-5-nitro-3'-(6-(trif|uoronethyl)pyridin-z-yl)
bi phenyl -4- ol (0.288 g, 0.738 mml) in

¢) IT@-d Crﬂoﬁftfb%t hape @l dday-5-aiesk g?ﬁerﬁi‘ibéﬂz 8@1%1’&{13@?#%@1&3-

was added al um ni um chl ori"de (0.1
yDmsthanpes (0.442 £.0l. Sdmedolhin paetic aicide(10. IﬂBBa’rgoom temprrabiy was added

0 s gBRaRE 0 gl ol s b HERSTHE APE G ik meple s plwed to st
for thﬂg' posiites iRt fousd entd idb-RatL U0 Hﬁgr'&ﬁhﬂh@ rre§ul@d Precipitate was

100
ﬁlter(ed off, washed with water and dried. Recrystallisation from ethanol afforded (4-
hydroxy-3-methoxy-5-nitrophenyl)(2-(trifluoromethyl)pyridin-3-yl)methanone as a yellow
solid, 0.315 g (58 %).

d) To a stirred solution of (4-hydroxy-3-methoxy-5-nitrophenyl)(2-(irifluoromethyl)pyridin-
3-yl)methanone (0.287 g, 0.84 mmol) in 1,2-dichloroethane (10 mL) cooled in an ice-water
bath was added aluminium chloride (0.14 g, 1.05 mmol) in one portion followed by pyridine
(0.26 g, 3.35 mmol) dropwise. The resulting red suspension was stirred at 80 °C for two

hours, then cooled to room temperature and poured onto cold 2 N aqueous hydrochloric acid
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m.). The precipitate was filtered off, washed with
water and dried to give 5-nitro-3'-(6-
w@ eoorfikies omet hyl ) pyri di n- 2-yl ) bi phenyl - 3, 4- di RCT/P0200800016
g, (59 %. Exanple 4 As an eyanple of a conmpound of
the general fornula (1) having a carbonyl noiety as
cen tral unit

(106 3 Cirhlayﬂé@ipﬁat% Whd HORRANYE) (Vasﬁearwfth %&t@ﬁﬁﬁ&)&u)eeytbl gve (3.4-

) et hanone was pre pared by t | owi n
d1h3mr@@fe%-mt@ph31}ylj(g (gﬁl;lmrqmptbml)mndm-B-yl)methanone 0. 132 g, (66 %).
4- benzyl oxy- 3- net hoxy- br onobenzene (2.0 g, 6.82 muol)
in tetrahydrofuran (50 nL) at -78 OC under argon was
added 2 N butyllithiumsolution in hexanes (3.75 ni,
B 7.? {mol) dropwi se. The resulting m xture was al |l owed
XMW ir for one hour, whereupon a sol ution of
N- net hoxy- N-mmet hyl - 2-tri fl uoronet hyl - ni coti nam de
(1.76 g, 7.5 mmol ) intetrahydrofuran (20 nL) was added
As gy expwi f ar¢rempauat of ¢hergeperah fmald @eavinga (Batyamethen-1,2-diyl

BB B AR SRS Gl by i

yl)awdﬁ@m@@a%kba@awﬂﬂé RABRIng @BELduRe conbi ned organic

| ayers were washed wth water and brine, dried over
anhydr ous sodi um sul phate and filtered. Evaporation of

tyhe t le [ I a S ogr a 1
0 WSEEE, dicho it 818, 8 e oobuls, S263MB) %8R ovrcins.
ylat@ogtrile (1.222 g, 6.57 mmol) and plperldme (0.71 mL, 7.23 mmol) in absolute etha-
4- benzyl oxy- 3- net hoxy- phenyl) - (2- trlfluoronethylpyrld

nol ({4 B0 g SHsroRt RN Joly Brigqidis s yd Hismeallowetdbapool to room

e 0P Sy ReE R SR o v ?ﬁd BRI P e Recrys-
talhsbtmﬁ? fydnh - rmﬁdpmpmnel (Oai%lraecg @)%(Wrbx}r’]-ﬁ-metho?(fjphgnyl)-Z-(G
i chl g 0 ce-wat er bath was adde
(oGP Rorentbte Bhiraiaeien0 40t (45 5 d
(3.54 nmL, 17.7 mmol ) dropwi se. The resulting solution

was allowed to stir at roomtenperature overnight then
b) ];“xn)wr sclubom ®fi (Zé Jned-Bydro g 8-mdihoxyphenyprag é<trifhrosomethyl)pyridin-3-

a us phase racied wit [ ce
DS ToRH Glelh e & 265 O TR GO BP0 dP b RS Hidg 60 % nitic acid
(0.29B41E NBSRBHIVrbPwike! Bhe @&ﬁuﬁg if?@urd \k}%“alﬁi’We%C{o QM ht room tempera-
anhydr ous sodi um sul phate and filtered. Evaporation of

turet fiae thigy veinutes dhen aomémtmiw-watm (W@smbhr Breaydlpva presipitate was
ﬁlte?e\g ff, %ashecﬁgﬁ lwagé%eahd %l 1%&'.rﬁecgys?alflsahlax lfro?ﬁjlestoSrtophao]l aﬁ)orded (Z)-3-

(4-hydroxy-3-methoxy-5-nitrophenyl)-2-(6-(trifluoromethyl)pyridin-3-yl)acrylonitrile as a
yellow solid, 0.597 g, (61 %).

c) To a stired solution of (Z)-3-(4-hydroxy-3-methoxy-5-nitrophenyl)-2-(6-
(trifluoromethyl)pyridin-3-yl)acrylonitrile (0.526 g, 1.44 mmol) in 1,2-dichloroethane (10
mL) cooled in an ice-water bath was added aluminium chloride (0.24 g, 1.80 mmol) in one
portion followed by pyridine (0.46 g, 5.77 mmol) dropwise. The resulting red suspension
was stirred at 80 °C for two hours, then cooled to room temperature and poured onto cold 2

N aqueous hydrochloric acid (100 mL). The precipitate was filtered off, washed with water
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gi ve
(4- hydr oxy- 3- net hoxyphenyl ) (2-(trifl uoronethyl)pyridin
WO 3s0yl1)1ret hanone as a col our | ess solid, 0.561PQgr/PBM07/000016
%9 . c) To a solution of -40 -
(4- hydr oxy- 3- met hoxyphenyl ) (2-(trifluoronetliyl)pyridi
n-3- yl)methanone (0.472 g, 1.59 mmol) in acetic acid
and ( liﬁedftio aélvé ON-3- @Mﬂgfd%)@-%ﬁro%ﬂ&%% §Q6-((ﬁrﬁldo!'rétﬁetﬁ9l')19’yr1d1n-3-
(0 75 mml) dropw se e resulting mxtu
Yl)awl:,onéﬁrllleo@é@gtgd%t@r for thirty ninutes then poured
onto ice-water (100 nL) and the resulting precipitate
was filtered off, washed with water and dri ed.
Recrystal lisation from et hanol afforded (4-
Ex a?%gq(gxy 3- met hoxy- 5- ni trophenyl ) (2- (trifl uoromethyl) py
yl ) met hanone as a yellow solid, 0.315 g (58
%9. d) To a stirred solution of
(4- hydr oxy- 3- met hoxy- 5- ni trophenyl ) (2-(trifl uoronet hyl
As z}rpyxar@plg -of 3 gompmamidaefothe ge@e@lgforgmlz{) (13 haningl 3 1Hﬁ1m1dazol 1,5-diyl

gy 8 LIP3 301 SR B RSFEE S B

yDbemenpd(2-diohwhoprlepaved b Yherfollb tinpeprofeddfe: 9, 3. 35 mml)
dropwi se. The resulting red suspension was stirred at
80 OC for two hours, then cooled to roomtenperature

Y. ' -

o THRACRGUEAORLE SRl Lo AN ARSI L, 25, hd8h o i

ture wetetiranah L 205 indg) dnd ayietie aid, (@25 mL) at room temperature was added 3,4-

dimEAhorb P aRTE TR G053 86 2y mmea B G-t Wah Hestah el tom-
peraﬁfre %ICRWQHIBQ t8én E@En%e&}?sr @va B&&éﬂ"lﬂxe(dli fﬂu@gz{zé?s dissolved in a

(2)-1-cyanoet hen-| ety as centra uni

nnxt(r?zgl - Rfbnd r(ya{mb) 51|ad1i]t,2-dpheihg1k})eﬂi%m(36(7($ rlin]kl)_l),um;]}mr&ipon 1-
AR T TR N € M-

carbgnaté (&89 EOmod V\(e@e ﬁ&de'dflh lé% ?Hﬁidﬁy Th@Yéshﬂin% mixture was stirred at
yl )acetonltrlle (1.2 nd pi peridi ne

reﬂwemnelﬁt_ure ﬁ)r@jlqvm; iT)fle |r¢ac§bls wias te@amatqhtﬂ dryaésspand therstaken up in

d1ch gm%a{)SOCrgfé1 X or r g vgq,sqp gg “qiﬁ\ewagrsﬁpgpnlr")gmd then dried

overpzﬁﬁ@tlﬂiu& ahgpneeismf sdlplﬁt@dﬂ@fd‘d antBeviperatéd o Wat@®bréit oil. Column
dried. Recrystallisation fromisopropanol afforded

chrop@}oggaqlw Ryel silicas gebt(Reixglprngthpr-gthyb -acetate 9:1) gave 2-(5-(3,4-
dimethoxy-5-nitrophenyl)-1H-imidazol-1-yl)-5-(trifluoromethyl)pyridine, 0.542 g (55 %).

b) 2-(5-(3 ,4-dimethoxy-5-nitrophenyl)-1H-imidazol-1-y1)-5-(trifluoromethyl)pyridine
(0.394 g, 1 mmol) was heated at 140 °C in 48 % aqueous hydrogen bromide (6 mL) for 2.5
hours. The dark homogeneous solution was cooled to room temperature and volatiles were
removed by evaporation to leave a pale brown crystalline solid that was dried over P,0s
under vacuum. Trituration of the resulting solid with diethyl ether gave 3-nitro-5-(1-(5-
(trifluoromethyl)pyridin-2-yl)-1H-imidazol-5-yl)benzene-1,2-diol as a yellow crystalline
solid, 0.263 g (72 %).
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(trifluoromethyl)pyridin-3-yl)acrylonitrile as white
crystals, 0.904g (43 %9. b) To a solution of
W@ 2007317145 hydr oxy- 3- net hoxyphenyl ) - 2- (6- (tri f | ROF/PT®DTI§00016
' )pyridin-3- yl)acrylonitridg (0.858 g, 2.68 mmol) in
acetic acid (20 nL) was added 60 %nitric acid (0.23
m., 2.95 mmol) dropwi se. The resulting m xture was
Exafpleoyed to stir at roomtenpera ture for thirty
m nutes then poured onto ice-water (100 mL). The
yellow precipitate was filtered off, washed wth water

As é?x%i{ag{p'l?e gf %{?gl?lr é@ﬁo@&* ﬂr}é %%g%;a;l iorn%u ai &)"Ha'{v?}?é‘ g?slox%%-g,%gcﬁgl moiety

as centralr wyth SAYitrd-S264( @~ ifladrbmethyipy1idih) PyINisehkdzoB3- é)benzene-l,Z-diol
-yl)acrylonitrile as a ,yellow solid, 0.597 g, (yl 9 .

was @;epft@%byysfﬁﬁ flayias PracPicol
(Z2) - 3-(4- hydroxy- 3- met hoxy-5-ni t rophenyl ) - 2- ( 6-
(trifluoromethyl)pyridin-3-yl)acrylonitrile (0.526 g,

a) 1T#4 naol )stirmd 1, Zuspenbionr oesthan@)¢3k( 4vlimethatyesi-nitrophenyl)-1-(2-

.. Cce- bat h s added .al um ni chloride, (0,24
(it gt 3 e 2 et ot Il e Byotin gt 245 mi) was
addédh 56 %9 AqiBmk hydf&Riinsfe SoM@ide@I4 i1 4.8 thdd§ REAThE hixture was
was stirred at 80 0C for two hours, then cooled to
heated tn$Q %@p{éﬁm ajir:gngifm ldmm,eedﬁmpmcm@ tggan trysepatate from the reac-
oy NAERFC5 Bo0fhEEAh Tobnerhe 5 Rl G, ves tere ot
waslied) with e@adoltinb e XMd&vactnid R gmél3)@24-aﬁne(tﬁ<5;&yt5Jﬁﬁwﬁ@ﬁyl)-z;-(z-
Jhyl)pyridin-3- yl)acrylonitrile, O. 08 g (61°%
(triflmorampsitey P yRidingd-ybrh Apsiiey dspisexazondolifd0df g (TRt ener al
formula (1) having a | Himdazol-1,5-diyl noiety as
central unit
b) 3- n: t [_)0- 5- GL(SI%dimdliéxgtﬁéﬁm i ! héiwﬂ)WYl-Kt@iﬁlgogiﬂdttl%]ylbﬂslﬂd[ﬂ-g—yl)-4,5-
... azql - 5- ene-|, 2-di ol was prepare e
iy A1 Gt Bamingl) Wi hedigh i 2 s wibFlReste to 70 °C. To the
. t . M 1 - 1 . .
esaff i) VRS SISE ARG 8093, €2 00 RioByfe RY 10 min
utes e 2&ctibl) vas evgmmated tpduyatssrand whsreaidiie dvas rderystallised from isopro-

pandl B O Ea e Ba o GrHubsome By B s sosazoe,

1.2289yes ophen et hanol was evaporated. The oily residue
was di ssolved in a m xture of nethanol (17 nlL) and
1, 2-di met hoxy ethane (7.5 nlL), whereupon 1-

¢) 3-(3,4-dimethoxy-5-nitrophenyl)-4-(2-(trifluoromethyl)pyridin-3-yl)isoxazole (0.79 g, 2
mmol) was taken up in dichloromethane (15 mL) and the yellowish suspension was cooled
to -78 °C under argon whereupon boron tribromide (4.5 g, 18 mmol) was added dropwise.
The reddish reaction mixture was allowed to warm to room temperature and stirred for 18
hours, then carefully poured into ice-water (100 mL) and allowed to stir for 1 hour. The
yellow precipitate was filtered off, washed with water and dried over P,Os under vacuum.
Trituration with boiling ethanol gave 3-nitro-5-(4-(2-(trifluoromethyl)pyridin-3-yl)isoxazol-
3-yDbenzene-1,2-diol as a yellow solid, 0.47 g (64 %).
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(i socyanonet hyl sul fonyl ) - 4- net hyl benzene (TOSM C)

(0.73 g, 3.75 mmol ) and potassium carbonate (0.69 g, 5
woneilimes e added in one portion. The resulti NBCTHPRI00T/@0016

was stirred at reflux tenpergure for 3 hours. The

reacti on was evaporated to dryness, and then taken up

i n dichloronmethane (50 m ). The organi c phase was
Exay@g}gad with water (50 nlL) and then dried over

hydr ous magnesi um sul phate filtered and evaporated
to |l eave brown oil. Colum chromatography over silica

el)@k{fgt P g%grrnnpgltub b b hg%herglc foiGhi (?): }}e’)vitggav $uran-2 ,4-diyl moiety as

cent@hl ftmithﬁhﬂ 5(314Idil@nﬁ@iw5 httlrdﬂhbmjﬂﬁai(ﬂl(triﬂlmlrdm&hﬁfl)pyﬁdml-eIﬁyl)furan-
onet h pyrldlne 5 42 g (55 9 b) 2-(5
-carle@ylatwaﬁpwmsﬁ ebyﬁhf Wé‘?%/Pche ‘i m dazol -
1-yl)-5-(trifluoronethyl)pyridine (0.394 g, 1 mol)
was heated at 140 OC in 48 % aqueous hydrogen brom de

a) ToG stirjedf xmlutﬂ)nEOfhrb]ngrls&-o%é—(ﬁ-i@n‘iﬂubmmghylmm&mmyh)pirmnoate (1.305
s coaled to rogmt ure and vol atj] es wer .

B {ErERD byeVARER | G7F t GibladEsa APe B 4-dimethoxy-5-

nitr Cuu%théﬂ%ﬁe 0l67% t N8BS, Uhd ScRYE hlﬁ’h@ﬁé@%ﬁtﬁ:d to 70 °C and

Trituration of thé resulting solid
stirrdd &ariyhoues, tken creles wmomﬂqnﬁergtwe( gad poured onto 6 N aqueous HCI (100

T T AR TN MR TR —,

Theo/éohﬁxxﬁzﬁf@fe@r}%tatﬁ%ednﬁ&ﬁ&ﬁﬂil&oﬁfeﬂﬁn@@éﬁ@hﬂal ﬁf ghid€crude ethyl 4-(3,4-
general fornul a 2) havi ng a i soxazo-3 g/l noi ety
dlmg@ozgjgﬁtm’@q)plmyb—fz ( (trlﬂuoromethyl)pyrldm- -yl)furan— carboxylate 1.00 g

(43 nitro-5-(4-(2- (tr| fl uoronet hyl) pyridin-3-yl)i soxazol
@ yl ) benzene-1, 2-di ol was prepared by the follow ng
procedure a) To a stirred suspension of

e hoxy ni t rophenyl)
b) dr 3#@%@1@&@1@%@ )%(%»(tyqtﬁl@r%eﬂzylmmdubﬁeyl)(fqramzﬁscarboxylate

(46%m&f o?(?ﬁﬁblh‘l‘)#[eg t@% fn Alg?g ‘%f) rtfl{ﬁ‘é i@%ﬁ%ﬂgﬁ? y (ﬁ%{éﬁ gﬁ'si)enswn was
cool’sfdxds uT8e°G/\BJSdeln a@o&@nﬁ@o&ﬁl teibrofide (0.85 iy, |9ngm‘od))rwais dudad dropwise.
' precipi.tate beglgcpto separatefromthe reac

a fi,
T hetrﬁ%qmcs@fwémlmeewa% Widhtor Bt ihiQOBkISRREF RIS qdestirred for 18
hou%e%h‘%l’l\érpfzﬁ r| eg?e&’\gerfcéMa%r fo®hdL;) MBSAREd Wil Dhour. The yellow

Vacuu to give
prec3pifaB; Wwaslifitteteld oofi; -vBashed with hveatgr gndadr{ed-over P,Os under vacuum. Recrys-
trifi

talifdfong b Y SO3E) iy efool g gty G-y dyppy-§-itpopheny -2-(2-

(triffforomethyl)pyridin-3-yl)furan-3-carboxylate as a yellow solid, 0.298 g (68 %).

Example 9

As an example of a compound of the general formula (I) having a oxazol-2,4-diyl moiety as
central unit 3-nitro-5-(2-(2-(trifluoromethyl)pyridin-3-yl)oxazol-4-yl)benzene-1,2-diol was
prepared by the following procedure:
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b)

3-(3, 4-di net hoxy-5-nitrophenyl)-4-(2-(trifluoronethyl)
w@rdines-yl ) - 4, 5- di hydroi soxazol -5-0l (2. 06PCI/PB2007/000016

nol ) was heated in 20 nlL af43%t hyl acetate to 70 0OC.

To the resulting slurry was added trifluoroacetic acid

(0.74 g, 6.5 mmol ) dropwi se. After 10 mn utes, the

a) ToeAsdlingsh wﬂg-(wam@lemogy-stﬁtreﬁ%&msz SfuttyIQcEaR! (%4 BAS5 mmol)
recryst allised from.isopropanol %

in xyleng (30 amlrﬁe‘fvﬁﬂ‘@xayddsdra ﬁtlrl mrewthyl)mcenhqudcf(ﬁdaﬁ greli6kfy immol) and

AR TR S P b Bl g s

reflyy far dirioBrsydn)d thex &zolleé té Bootd t@npeiatﬂ]‘w |Aften@saicritedh ofthe solvent,
h in, dlchlororret@g é and t %/J?II W sh . .

° iepidye er BRIHARCL bTaer ¢thyLarstats %P BaPSpHEsedipe bicarbonate.
Theklﬁéaﬁfk f)ﬁe{s@ FofdR1 s@ﬁar&ﬁlzd5wgsheélammlﬁe Xﬁﬁth@gﬂt%q AP Qﬂﬂyﬂ?ous magne-

reddi sh reaction m xture was al to warm
sium @@lpha@rrp”éiemm red svdperatedr diie fre m(mwmethomﬁ-mtrophenyl) 2-(2-

(trlffugr(g{l#‘flylxpap ﬁaﬂor}](%%,‘% %Kefé\/\%iﬂ’\?eﬁlr Og%lgtfr%r‘lt %lrg\ﬂg olg? Wﬁy over silica
gel (pelrbletRttiedifethylashech W) hda pat 9ellANsoldd, DarRgv@nyfy. Cs

under vacuum Trituration with boiling ethanol gave
3-nitro-5-(4-(2-(trifluoronethyl)pyridin-3-yl)isoxazol

) R IRERES ooy P2 A Tu R B R p it atbil U185 g, 3
mmgh ves sdkef oprinldich{drpmbthahe (2 5ami ) rTdie-y2lléwith\suspeakieh Yvad Tooled to -
Z:ent unit g;hyl ) ) .
78 ‘(Jéfe&argpwaii pansribromige k&AY ML, 27(pmeDrwas afded dearmwise. The red
Fe 3 Y,
reac e, LA P AR0H Bhibole BT BAEES b1 Wi, 1 was
then3capefol B p()ﬁﬁredtmtloﬁbwamr&w@dhjl_p)an'tld;'tifrea £l ) nib(dird I‘lgmqaitﬁting yellow
ridine i was _adde .
Preép t@f % ﬁlt?rémgdg"ﬁ%‘teﬁ ith é(ateﬁﬁlg‘f gﬁwrSé )P@Qh%ﬁ@acclmi he solid
11178 dm el teores. i
o] R S AT P RoREA AR S Dovazol
4-ylbenpraedtdrdiol and ypld;cuw eolid 276, NS7a‘bfn)Leous HCI (100 m).
The precipitate was filtered off, washed with water
and dried over P2C6 under vacuum The solid was
recrystallised from dichl oronet hane/ i spropanol to give
crude ethyl 4~(3, 4-
Exagpleelhoxy- 5- ni t r ophenyl ) - 2- (2- (tri f1 uor onet hyl ) pyri di n
-3-yl)furan-3-carboxylate, 1.00 g
As an example of a compound of the general formula (I) having a 1,2,4-triazin-3,5-diyl
moiety as central unit 3-nitro-5-(3-(2-(trifluoromethyl)pyridin-3-y1)-1,2,4-triazin-5-

ylbenzene-1,2-diol was prepared by the following procedure:

a) To a stirred solution of (Z)-2-(trifluoromethyl)nicotinohydrazonamide (1.02 g, 5 mmol)
in ethanol (30 mL) was added 2-(3,4-dimethoxy-5-nitrophenyl)-2-oxoacetaldehyde (1.19 g,
5 mmol). The reaction mixture was heated to reflux for 5 hours. It was then cooled to room
temperature and the solvent was removed by evaporation. The residue was dissolved in di-
chloromethane (30 mL) and the organic phase was washed with water and dried over anhy-

drous magnesium sulphate, filtered and evaporated. The crude product was recrystallized
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(43 %9. b) 4-(3 ,4-dinmethoxy-5
-nitrophenyl)-2-(2-(trifiuoronethyl)pyridin-3
WO 0oyfiunen- 3- car boxyl ate (466 ng, 1 mmol) was PERBT2000000016

i n dichloronethane (8 nlL)..44e yell owi sh suspensi on

was cooled to -78 C under argon and boron tribrom de

(0.85 nL, 9 mmol) was added dropw se. The reddi sh

I | ' r i _nitfopMah i) BA2E(@dMdoromethyl)pyridin-3-
from B S D 2na Chen e vDPy
y1)-1 Qa-efaatnky 1$38r2e@0Yat 0 i ce-water (100 nml) and stirred

for 1 hour. The yellow precipitate was filtered off,

washed with water and dried over P O under vacuum o
b) Recrygtalindiasiyonnifophbigy5slR-dirifluoromsthphmiridyad eyl ByA-triazine

4- (3, 4-di hydroxy-5-nit r,ﬁﬁhenyl - 2-%- . "
(1.22(tg,i% merstowas kK pprindi -gmme}l%af:;s > L) Ipp g puish sglution was
cooléd %ehk O SRk drodd: e&%g;& X B5br¥PnidE0INE,, 97A6mAI) was added drop-

exanple of a C(ﬁmoun o? the general fornula (I) ]
wiseTB 12d reactivanaiktue was alowerbioeyarmaty roem temiperaiire and stirred for 18

T o A o E oy e
low @{e?@ﬁ%r sH1telQ SESRhdell SittOWater and dried over P2Os under vacuum. The

I met hoxy-5-nitrophenyl)-2-oxoethyl acetate |,
solid( 4was gecrjtﬁalﬁmﬁy) fiom x dichinsomgthang-ythagele Qddeiye 3-nitro-5-(3-(2-

.o 2- (trifluor.omef hyl)nicoti.nam . . :
(TSR -d B A Pt e o o8 3 pBiPRalid, 0807 ¢
(71 %gsul ting yellow solution was heated to reflux for 18
hours and then cooled to roomtenperature. After
evaporation of the solvent, the residue was
partitioned between ethyl acetate and saturated
aqueous sodi um bi carbonate. The organi c phase was

Exafifleanat ed, washed with brine and the dried over
anhydrous magne sium sul phate, filtered and
evapor ated. The pure

- i et 2 . triazin-2,A-diy]
s i g TRV SRR oAk s 1 3 g2
moidt! WEn céntaiatudgr apmitrovei-@i(rifhwromethyDpynidinguyh-1,3, ~triazin-2-

ether/ethy] acetate 2:1 a pal e |10 olid, 2.488
yl)b@zeqez%’l_—diél) was prepareg by )Lheaf%llowﬁlg proé/e%ure: W sott
4- (3, 4-di met hoxy-5-ni trophenyl)-2-(2-(trifluoronethyl)

pyridin-3-yl)oxazole (1.185 g, 3 mml|) was taken up in .
a) T ahbdlutdore tolf a@i®-N-2Elimethylamtieo wsihybsnie} R, dsdisisihnsyohniggbenzamide

015k S G S A FRES S e 756

4 mmol). The reaction mixture was heated to reflux for 5 hours. It was cooled to room tem-

perature and the solvent was removed by evaporation. The residue was then dissolved in a
dichloromethane/isopropanol mixture (50 mL, 70:30) and the organic phase was washed
with water, dried over anhydrous magnesium sulphate, filtered and evaporated. The crude
product was recrystallized from ethanol to give 2-(3,4-dimethoxy-5-nitrophenyl)-4-(2-
(trifluoromethyl)pyridin-3-yl)-1,3,5-triazine, 1.221 g (75%).

b) A portion of 2-(3,4-dimethoxy-5-nitrophenyl)-4-(2-(trifluoromethyl)pyridin-3-yl)-1,3,5-
triazine (1.221 g, 3 mmol) was taken up in dichloromethane (25 mL). The yellowish solu-

tion was cooled to -78 °C under argon and boron tribromide (2.55 mL, 27 mmol) was added
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reaction mxture was allowed to warmto room
tenperature and stirred for 18 hours. It was then
w@anefiultby poured into ice-water (100 nmL) and BECT/PTI®A7/000016
for 1 hour. The resulting ye43d.0ow precipitate was
filtered off, washed with water and dried over P O
under vacuum The solid was recrystallized from
droﬁﬁ@”ﬂie 1e@® r8AcYi®n mixture was allowed to warm to room temperature and stirred
-nitro-5-(2-(2-(trifluoronethyl)pyridin-3-yl)oxazol -
for 148 hoysek Zeascthen agfudly poyired indo iesvwvatet (190 mL% a7d gtirr¢d for 1 hour.

The fello%ﬁr@%ﬁa’r& de%f' lﬁ?eh a&\jr?,ﬂ'%k&eﬁ v&tal %?{EP 8%@ ﬁng g'{rgaieg’ﬂos under vac-~

uunnDRectrystalHiszItmﬂt rfﬁim Lmldlchloromethanle-)ethanold mlxtureI gave 3-mtro-5 (4-(2-
(¢rifluoro pyri di n-3-yl)
(Mfﬁaomﬁﬁzl?p érﬁ)ehé g‘tilaémgiéfﬁg%nepi@p%?]e%ﬁ fbyeltkmé soild, 0.966 &
(85 @I | owi ng procedure a) To a stirred solution of
(Z)-2-(trifluoronethyl)nicotinohydrazonam de (1.02 g,
5 mol) in ethanol (30 nL) was added
2- (3, 4-di met hoxy-5-ni trophenyl) - 2- oxoacet al dehyde
(1.19 g, 5 nmol). The reaction mxture was heated to
fdux for 5 hours. It was then cooled to room
tenperature and the solvent was renoved by
evaporation. The residue was dissolved in di

h )..and t hase was hed .
As G SR AT EbaeRy af Behelil o MRS alg R AR 2/ oy as
centfdl |l ypitaBehy] f5-(3{ a6 deoxs- EiitophétyBdl -m'&l@l@@d@rlﬂﬁ&aﬁﬁihyl)pyndm-
was recryst allizedfromisopropanol to giv
3-ylis 1 Hepyarodg-Aecprhoxylate was prepaies by }heiot QW{llngTPWQ‘BF% met hyl )
pyridin-3- yl)-1,2,4-triazine, 1.628 g (80% . b)
5- (3, 4-di net hoxy-5-nitropheny| )-3-(2-(tri fl uoromet hyl)
a) py Modd stirBedy sqlutior2pAmethytamiine (Q.63 2211, 38% EtOFDSoluti@s 5 mmol) in a

iy S oo TS PEAERC 498 (& RELAT e drmieretug panadded ethyl 3-
oxoBL{H d?@m@%%@% n-%g%ﬂg] z%xg) alt] 3t %r R ngﬁb‘rf"gglﬁ]reemgn mixture

red eactl on ure
was ﬂleatpé a’atetﬁlme fantves hours edlefempori &ehmolvent was remsvedignevaporation un-
carefu

der yaguum. 8& é)oqur ed e|c emr@ ! elrng @eth;gkgrp}%;nrggg té%ﬁr {5&3 was added
pota‘ﬁﬁ&h%ﬁr%nhﬂ% (‘2’@79% 1%%62'16%9\@%&10% HREE by MaBUBs-bERSy loxy-5-

solid was recrys I'i sed from di chl or onet hane- ét hano
mtrq-phegxM)eZ -Bromia-etbamone3(2(51- g, 5.50 mmol) and the mixture was then stirred at

1005 Oy BRSO RS fhictiabsd Sheeastionmisire s g to cool o

roomd) téfper@ure and poured onto ice-cold 1 N aqueous hydrochloric acid (100 mL). The

resulting precipitate was filtered off, washed with water and dried. The residue was chroma-
tographed over silica gel. Homogeneous fractions were pooled and evaporated to give ethyl
5-(3,4-bis(benzyloxy)-5-nitrophenyl)-1-methyl-2-(2-(triffuoromethyl)pyridin-3-y1)-1H-
pyrrole-3-carboxylate, 2.492 g (79 %).

b) A solution of ethyl 5-(3,4-bis(benzyloxy)-5-nitrophenyl)-1-methyl-2-(2-
(trifluoromethyl)pyridin-3-yl)-1H-pyrrole-3-carboxylate (0.189 g, 0.30 mmol) in dichloro-
methane (10 mL) was cooled to -78 °C with stirring and treated under argon with boron tri-

bromide (0.30 g, 1.21 mmol). The resulting deep purple suspension was then allowed to stir
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(71 %9 . Exanple 11 As an exanple of a conpound of the
general fornmula (lI) having a |, 3,5-triazin-2,4-diyl

worpioetly7ies central unit PCT/PT2007/000016
3-nitro-5-(4-(2-(trifluoronetdwyl)pyridin-3-yl)-1,3,5-t
riazin-2- yl)benzene-1,2-diol was prepared by the
follow ng procedure: a) To a solution of (

at rgoniNefripdiatBielTyt aitd sk HRIdNY L&l aBaih 16 LTI PHé RixRIrE KRB Guenched
nzamde (1,12 g, 4 mml) ethano 30 nL) was added

by the Gﬁlie%fllé\sléﬁwﬁwlypﬁlﬁil@oﬁﬁm pHIgAiag s0qmD torepergtural forbiry, minutes,

: ' ] heat . Qr, (5. hour.

the JQIRIEREL PRROIAL SR METeRER sBhhel QA N Rl B pin e mi) for

thirtyeniputed. Blie essafttrgasdlinwasT fitereé saiffj ueashed utif(memﬁ'r $3PMehnd then
in a dichloro hane/i sopropanol .m xture (50 ni,

coldy frofspafitl Cf HBL iive. PAke o dksoRaREl: SoRinp g L methyl-2-(2-

triffliot gk rREMLY -PYRONES ' 0

( evaportgstﬂ?g. The%]g}rlgge pr odﬁgmgla%tra?gygﬂSit()iz;g’g@}?@o%(% %)
et hanol to give 2-(3,4-di nethoxy-5-nitrophenyl)-4-(2-
(trifluoronethyl)pyridin-3-yl)-1,3,5-triazine, 1.221 g
(75% . b) A portion of

Examiple3l34- di met hoxy- 5- ni t rophenyl ) -4-(2-(trifl uoronet hyl)
pyridin-3-yl)-1,3,5- triazine (1.221 g, 3 nmol) was
taken up in dichloronethane (25 nL). The yell ow sh

' | - . . .
As SRLOS AmERRITH hEeenth MBS HR1HP Y A RYAED S divt moi-
ety aedemedialrﬁtoh-nﬁtroeﬁt(_ﬂe(&(gﬁlfmkdmhﬂlg h)ﬁ}@id\imFryl)—@Httetﬁéﬁol-S-yl)benzene-
enperature.and stirred for ours. It was then
12'@8?@%?@9”6@%?’%&6 f%lpésvm&;@pm= (100 nL) and stirred
for 1 hour. The yellow precipitate was filtered off,

vvasheql with water and dri ed over P20 under vac uum
) Reér yixtatd pf 814-bis-tengytoxy-tHnithd-berzonitiilen@- Bt BanG0 mmol), sodium

azid%n {(ﬁ#‘ %ﬁgggmyr#%pé}ﬁ@(@gnqe (0.12 g, 2.25 mmol) in dimethylforma-
‘o i -eeld | g, -
i S BT O g Sl § 4 S o e

tion gnixfure Wee mevedd exge water (30) mhhand geidiffedr with d2luks bydrbchloric acid.

T J8ufhal: AR R Fos Uilerg Mo with sy o fq picld goB.4-bis-
benzytoxgt hiyitiopytiensl) 2 H-tetrazole, 0.53 g (87 %).

b)  2-chloro-5-(trifluoromethyl)pyridine (0.181 g, 1.00 mmol) was added to a stirred sus-
pension of 5-(3,4-bis-benzyloxy-5-nitro-phenyl)-2H-tetrazole (0.4 g, 1.00 mmol) and potas-
sium carbonate (0.14 g, I mmol) in acetonitrile (10 mL). The reaction mixture was stirred at
room temperature till completion, then diluted with dichloromethane and washed with wa-
ter. The organic phase was separated, dried over anhydrous magnesium sulphate, filtered
and evaporated to dryness to leave a crude residue that was recrystallised from a dichloro-
methane/isopropanol mixture to afford 2-(5-(3,4-bis(benzyloxy)-5-nitrophenyl)-2H-tetrazol-
2-y])-5-(trifluoromethyl)pyridine, 0.389 g (71 %).

c) A solution of  2-(5-(3,4-bis(benzyloxy)-5-nitrophenyl)-2H-tetrazol-2-yl)-5-
(trifluoromethyl)pyridine (0.274 g, 0.5 mmol) in dichloromethane (15 mL) was cooled to -
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3-yl)-1 H pyrrol e-3-carboxyl ate was prepared by the
follow ng procedure: a) To a stirred sol ution of
woreaohgtlAass ne (0.63 L, 33% Et OH sol uti on, 5 MmBCH/PT00H000016
m xture of ethanol (25 nL) awl acetic acid (0.5 nL) at
roomtenperature was added et hyl 3-
0Xx0-3-(2-(trifluoronethyl)pyridin-3-yl)propanoate
78 1CL w3@OstBrin® B drgoh R 828dd FMnMBosdy &ﬁbﬁ@/ﬁﬁd@gﬂb@ %éqf%f) mmol)
reflux for two hours whereupon the solvent was rerdve
dropyyisevidsestliieg desp presplovauspansion Twasathew kllowed taftirt dteroom tempera-

S5, AR BT TR AR AT e o

additioh | cfvmethimpol! A3y 4tiking- &reoam tém%)‘zeﬁtture for thirty minutes, the volatiles

' - - 2- - . . | d
werd RARALAL (isarebHsh SURTd Pl SN IoBEIorisisad (L) for thirty min-
utesSTRE Irélsfl‘lginggbﬁd s f'l}'l‘f%?ecﬂ@f?,e&&sﬁp& Fith Witer’ &%ﬁl{atgﬁlnﬂl'%h ¥oft isopro-

was a wed to cool to roomtenperature a oure

pan@int @ i td-)colod give adrmions§-(BySH(ioiflubomiethylypyaidir QG 3 M-tetrazol-5-

The resul.tin reci pi.ta s filtered off, washed
yl)b%lzteﬁe' t'cliélf)f aﬁ?f}d‘%& P’Ve%’.hdil'hg#%s@g%)'\/\/as chr omat ogr aphed
over silica gel. Honpbgeneous fractions were pool ed and
evaporated to give ethyl
5- (3, 4- bi s(benzyl oxy) - 5-ni trophenyl ) -1l -nmethyl -2-(2-(tr
i romet hyl ) pyridin-3-yl)-1Hpyrrol e- 3-carboxyl ate,
Exa‘ﬁ‘mz?g% g (79 %. b) A solution of ethyl
5- (3, 4- bi s(benzyl oxy) - 5-ni trophenyl ) - | - net hyl - 2- ( 2-
(trifluoronmethyl)pyridin-3-yl)-1H pyrrol e-3-carboxyl at
As ap exgmpleorid comppingialithe Bencedl dpmmuno B baving a 1,8-thibjolled-diyl moi-

ety SFRRRL Qo St o I A RS S A28 1>
diol mas ptephred bgebpfglomihepseshensi on was then all owed to

stirat roomtenperature for one hour before cooling
again to -78 0C. The m xture was quenched by the

| i 14 |, .1 A t
e NG
[3.4-bisgprordosy)- anitraphenylp2itdamosthamone AVt b, .10 mmol) were refluxed

overpighl ReAbsElo b R4S Tl AdieRtodine to faddamapifahe Feaction mix-
: - ) i t :
e g1 0B Moo i v
watef (3 pldondndsidely iRepipstadlisatia o Hidhloyomethendisopropanot |agforded 4-
(3.4-BistRny 48 LR PhbSyn)-9: S Bitfhofotne oy RE B  Difiazole, 0539 g

(87%).

b) A solution of 4-(3,4-bis(benzyloxy)-5-nitrophenyl)-2-(2-(trifluoromethyl)pyridin-3-
yDthiazole (0.146 g, 0.26 mmol), in dichloromethane (10 mL) was cooled to -78 °C and
treated under argon, with boron tribromide (0.26 g, 1.03 mmol). The resulting deep purple
suspension was then allowed to stir at room temperature for one hour before cooling again
to -78 °C. The mixture was quenched by careful addition of methanol. After stirring at room
temperature for thirty minutes, the volatiles were evaporated and the residue stirred with 2 N
hydrochloric acid (5 mL) for thirty minutes. The resulting solid was filtered off, washed
with water (25 mL) and then cold isopropanol (5 mL) to give 3-nitro-5-(2-(2-
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As an exanpl e of a conpound of the general formula (1)
having a 2Htetrazol -2,5-diyl noi ety as central unit
W@2007t1171365- (2- (5- (trifluoronet hyl) pyri di n-2-yl e PPE1001/600016
azol - 5-yl ) benzene- 1, 2-di ol-48as prepared by the
foll owi ng procedure: a) A m xture of
3, 4- bi s- benzyl oxy-5-nitro-benzonitrile (0.54 g, 1.50
(triffooRdnhethSlysHiridin-a Zil figiafd)-4L §1)§bnzéne2 B2 | s ARElGHTIBNRY VT
0 chlorid29%6.12 3?m§.25 nﬁ%l) in dinethylfgrnanidgﬂlgbg7g ®7
A)nt) was stirred at 85 OC for 20 hours. After cooling
to roomtenperature, the reac tion m xture was poured
onto water (30 nmL) and acidified with dilute
hydrochl oric acid. The resulting precipitate was
Ex cok%ﬁfted, washed with water and dried to yield
agp ;4- bi sbenzyl oxy- 5-nitro- rhenyl)-2Htetrazol e,
0.53 g (87 %9. b) 2-chloro-5-(trifluoromethyl)pyridne

(0.181 g, 1.00 nmmol) was added to a stirred sus
As Peexanapie off a compound of the general formula (I) having a 1,2,4-triazol-3,5-diyl

moidty 4 sl S S RIS BB By S5 1 2 a5
yl)-3ibdoberRnéd 2-0idi was pRphrbd bifidle foﬁb_ﬁ/lirlfgelﬁﬁéédﬁ?e:m xture

was stirred at roomtenperature ti conpl etion, then
di luted with dichl oronethane and washed with wa ter.

Th [ ted i ed .
) g et SoRARE R P RRARLT Ehirothengr e B § s mamo
in dichldremwthane (tQiaely asDUlewhhaddedadropRidey sictlyldnsag (1102MnL, 2.04
i.chl QIE[—?IgEt gane/ Jsopropanol mxture to afford _
mn“g ?é\-ﬁ(@,, ok d0p EFAEYIPR MK tuse Wiag sper Al Toppiemperaturedill all starting
mate%\i’al/ |dI}s'a sdatdd, ]Etllléﬁoflﬂ’lﬁ@& it B¥hiottifiSha ARCwHsHed with watdr. The or-

sol ution o
gani@ phse(vggsadrizidsyvee nalyidoonys) magresiunopiiptigd, )il2rkd fid eZpbraged to dry-

yl)-5- (trifluaronethyl)pyridipe .274 g, 0.5 nmol ),
ness i i ShblabRaNG e St oRistaliGes st 6 HChigicpistharefsoproparol
ixteifel tb O 3ACBMeMOION- I Hed tiplegom de
e St oA e (B0 20

purpl e suspension was then allowed to stir at room

b GBS R i ope B RS LaTUorbonmine 640 &, 166
mmdlf in®lkas et 0 mif)tvpds fided 'ph!_')‘]ﬂahéfouﬁ Pehta LI BREL ?%%ﬁ ghg.%? ﬁlémol) por-

., thirty mnutes, the volatiles were evapora
tiomyige lRpR eompletian off additiponiNtieyraaatioh npixtuce s avagfiedri refflox till com-

t hi ' . T . ing.soligd was fil]tered off, ..
plete epbortd oG B ne DR P U St restip SR sotid tha
was washed with diethyl ether, affording 3,4-dimethoxy-N-methyl-5-nitro-benzimidoyl
chloride, 0.37 g (85 %).

¢) A mixture of 2-(trifluoromethyl)nicotinonitrile (0.43 g, 2.50 mmol), sodium azide
(0.24 g, 3.75 mmol), and ammonium chloride (0.20 g, 3.75 mmol) in dimethylformamide
(2.5 mL) was stirred at 85 °C for 20 hours. After cooling to room temperature, the reaction
mixture was poured onto water (20 mL) and acidified with dilute hydrochloric acid. The
resulting precipitate was collected, washed with water and dried to yield 3-(2H-tetrazol-5-
yb)-2-(trifluoromethyl)pyridine, 0.484 g (90 %).
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(5 nm) to give
3-nitro-5-(2-(5-(trifluoronethyl)pyridin-2-yl)-2Htetr
W@2@ABH6y | ) benzene-1, 2-diol as a yel |l ow sol i dPCOPLBB7/000016
g, (90 %9. Exanple 14 As an 4anpl e of a conpound of
the general fornula (1) having a I, 3-thiazol-2, 4-diyl
noi ety as central unit
d) 3SmmflﬁbtﬁoMN(lﬁe&lSII-S&Ktt&béiﬁﬁhfdl‘éﬁll) R:l‘]IdrRlilen(@Zﬂ" %t Hi®Z ¥hmol) was
) benzene- | was prepared | ow ng
addeigl( %)Cédigfréd sgsutl,anﬁfxii (,Z}Iré-tqﬁazol 5-y1)-2- (tnﬂuoromethyl)pyndme 0215 g, 1

mm%l) i% %&gﬁgﬁg@?gﬁﬂpﬁ%ﬁ%% t0356°@'. bﬁlt hﬂegﬁ 1ng mlgigll‘g 2V\?asgdau‘aously
heatp& 1@475)49@@ end ymmmmea antltis cepiyerathie-1Eii merfepehhABRMGN ceased. The

mixdyes B HendioMR AR Sty S0 RO E5BP Ry W8, dighromethane (25 mL).
t

o pos B e LB B, B

evapsrdted wa@tme@ssvﬁ héregeltiog rgsikBienas mlmﬂiedl by @hromatography to afford 3-(5-

3.4 %?r?lé‘%g;ég thtsrgf)ﬂe%?ll) fﬁ{-r%n%hy gﬁl 105 ar{gazo -yls 30(%1&? argl%ethyl)pyrldme

0.240 3% 496 (benzyl oxy) - 5-ni trophenyl ) -2- (2-(trifl uoroneth
yl)pyridin-3-yl)thiazole, 0.539 g (87%. b) A solution
of

e) T4 a(sﬁ ggll ?1%1 ells gl_ﬂﬁ‘ ? Xy 35 &?g}‘?%&%pﬁeaﬁ 4(1tne [?M-ﬁﬁ]r ﬁggﬁtriazol-

-yl)alilfﬁtnifblommd:thm)pyr(cﬁﬁb (ﬂ.)92v\@,30 4¢Daireel) iw dichbrofaethate (20 mL) at -78

°C iy e e BOE EPHEBe 4 P P VR ASIOVsanRbe rosulting

pp U, 40 S0l SRS e BRI i

cooledignathd- \&)@teldatrthf”me mikdireivoas cafefalit Gasmched BY tiey addltﬁ]on of metha-
t he

nol. 5% s e R SV B b Blog 1o viece evimorpted and
the résibbdMerQICRItR NI G h?@t‘o@hl()ﬁc ki (fS %L)t #0 & ILV% %iﬁﬂ%@ ST heTll«l,gultlng solid

resulting solid was I tered
was fiftsredioff, arpghechwith G‘(ﬂ‘t‘ﬂ (2% Oﬂv)@pé rﬁhﬁn C(OHSd isoprapandi (§ enL) to give, after

t 5- aronet r.i.di Il azol
i V1 ) benzend ey S-SR RS vl L gl 3-v)3-
nitroWnzefx-d ppliel #5s Obtaiied exanplaBg®solrl, 095RQYBE 9pf the
general formula (1) haV|ngaI,24tr|azoI , b-di vyl

Example 16

As an example of a compound of the general formula (I) having a 1,2,3-thiadiazol-4,5-diyl
moiety as central unit 3-nitro-5-(5-(2-(trifluoromethyl)pyridin-3-yl)-1,2,3-thiadiazol-4-

yDbenzene-1,2-diol was prepared by the following procedure:

a) A mixture of 1-(3,4-bis(benzyloxy)-5-nitrophenyl)-2-(2-(trifluoromethyl)pyridin-3-
ylethanone (0.485 g, 0.93 mmol), ethyl carbazate (0.11 g, 1.06 mmol) and p-toluene sulfo-
nic acid (4 mg) in toluene (10 mL) was refluxed until distillation of water ceased. The reac-

tion mixture was cooled to room temperature, the solvents were evaporated to dryness, and
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noi ety as central unit
5-(4-nmethyl -5-(2-(trifluoronethyl)pyridin-3-yl)-4H1

WO 2@7411163 azol - 3- yl)-3 -nitrobenzene- 1, 2-di oPCTEE2007/000016
prepared by the foll owi ng prsgcedure: a) To a stirred
solution of 3, 4-dinmethoxy-5-nitro-benzoyl chloride
(0.50 g, 2.04 mol) in dichloronethane (10 niL) at

the Eﬁ@e sURG vad deicliree® RIS BietiBA @Mﬂeﬂ(‘lﬂ“ﬁlﬂ)lﬁﬁgreﬁtmldzdr%‘a dy1e1d1ng (Z)-

2 Min THF). The reaction mxture was stirr
ethy? oom t enper&at b(3e41biSKbenaylpxgr%mtx opfensl-e(2irifluoromethyl)pyridin-3-

1 i chl or onet hane and
y)e&%@ﬁ%@ﬁ%ﬁ?ﬂmﬂggggx9§tébgﬁsgk /ghase was dried over
anhydrous nagne5|un1sulphate filtered and evaporated
t hat was

o,d to | i.d
r e@r ;gtrg% Srgeg P g\r/ne Gﬁ’é’ﬁl or E@k%g—%&b@gmg&ﬁ@pﬁophmﬂ)-z ~(2-

trlﬂilibiﬂnw't BrRfif-95yethylidene)hyd b
( onit ﬁye%ﬁégx ﬂ‘)e yyl _erée) by trertz(;)nebc(eelrn Zog%at s (. 888 484 0 6§19 mmol), in

thlox;zgl ch]@ylda;&Z m wesrrgﬂuxgeg@p@m 80 oreftarting materlal was detected Excess of

solvgntélﬁ% rgﬁ%gbg uenee (i l}enyas\rbglg gca gg gﬁ%}%?eﬁ{ép ugve% s1hca gel using a

mlxt}nm’lbﬁ(lllftl}@éﬂod&ﬂ{aﬁe/éﬁlaﬁol ds SReMHomARhES R Ah&Rons YP&R pooled and
etion of addition, the reaction m xture was

evaﬂ%art?ﬁleéo HOFd @AﬂsmenésdﬁxsarSetlléroahwéﬂowéimréblon:fmethyl)pyrldm-?:-

I t Eyaqporation to dryness resulted in
s 1? %rt%l &QZ&P at Lﬁgiﬁl A% washed with diethyl ether,

af fordi ng 3, 4-di net hoxy- N- et hyl - 5- nitro benzi m doyl
m xtur

h
©) Z f"t% 4% EKBP%%?W@W@B@HM% (%(txlﬂuqrem@y@pmdmeﬁ -yD)-1,2,3-

thladgiid%(ll)c% I(Od'i;@ﬂguﬁbazrhﬁgl%g &éll?t)oﬁezlpagmég #II’ ’ orgsrrggagg t(?J m/85 °C with

stlrrmg)and/amamﬂ mrded amon&ﬁﬂlﬁ)ﬁbn‘onrtrlﬁibnhdel (ezé/gt 1603 @aell). Mhe resulting
e reaction m xture was tpour ed
)

e T O Sy e .
cooling HgafMooLdoce@crih m_f)t’tﬁrer\%@{lﬁén@gedi’ﬁf & bﬁr@fu‘f alwgﬁion of methanol.

col lected, washed with wate drie
Aftegstirpipg b roan2 d¢mperatipre fop ity infilutes ditetvhgah)qewerel iemaeporated and the

resicle e L N v G oven iy aawtee i hsytpepdting solid was
ﬁlter(e@ oﬁﬁw@sheﬂ Wigh Wmir )(25’\@112 afd ﬁiénte%kﬁlséé]ﬂop s g&L;)ttb ve-nitro-5-

2Htetrazol - [)-2-(trifluoromet

(- (%@rlﬂq@oglethylmﬁﬁdm3 ﬁl)dr,%ﬁ'fﬂ}lﬂdldzoié’r-yliﬂmmzme 1,prditleasseda  yellow

sohdt(‘?og%g%}_?e resulting m xture was cautiously heated
Cand maintained at this tenperature until

nitrogen evol uti on ceased. The
Example 17
As an example of a compound of the general formula (I) having a 1,2,4-oxadiazol-3,5-diyl
mojety as central unit 3-nitro-5-(3-(2~(trifluoromethyl)pyridin-3-yl)-1,2,4-oxadiazol-5-

yDbenzene-1,2-diol was prepared by the following procedure:

a) To a stirred solution of 3,4-bis(benzyloxy)-5-nitrobenzoic acid ( 0.759 g, 2 mmol) in

dimethylformamide (10 mL) at room temperature was added 1,1-carbonyldiimidazole (0.34
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m xture was then poured onto water (30 nL) and

extracted with dichloronethane (25 nmlL). The organic
wpbase1mes separated, dried over anhydrous nmagPE€BPT2U07/000016

sul phate, filtered and evapmjated to dryness. The

resulting residue was purified by chromatography to

afford 3-(5-

g, 2(1@%@1 rmtdmmmﬁomlmeo@hﬁﬁﬂ yeowiikitke Has allowed to stn‘ for ninety
4tr|azol )-2-(trif uoromathyl%prl ine, O.
mmgte@ sdengiipors Y Zyrd %Yénowée@t%wp@ﬂ@vﬁmce inimidamide (0. 41 g, 2 mmol)

Was} Clth?(li alg 814 géﬁﬁ)?];] q‘gg (r?srulﬂ l{%or OITEt‘%{I yr | YJ88W%%?%? for two

houss. akid ﬁl&nlpouleni dniohivateo Iﬁa(D(hmIQ (e mﬂ:@lmg prebipififte g efiltered off,

8
wasfieiRih §afer e ped Bttt diaion iose aloediromisthapisoptopanol, (2)-
N'- (@m&%&zﬂbx%—'ﬂmﬁbbd'n%@ﬂbkﬁ@ 1ﬁhb‘foﬁlefﬂﬁfl%r§@dﬁ%ﬂnnﬁw [ige : JWas  ob-

bef ore béi ng  cool ed in an’i ce-wat er he m xt

taingghas adggléts/gllmysthérﬁb%ﬁegiﬂﬁf@he addi ti on of netha nol .
After stirring at roomtenperature for thirty m nutes,
the volatiles were evaporated and the residue stirred

b) Wi Ty @stﬁ%eﬁ}éﬂmﬁﬁ)h'o@Eheosoﬁq'o@taﬁl{éd%bvé ?)’26 Big. wnﬁwzh%trahydmm-
The resulting solid was filtered washed

ran (J4trak) gtagom tPmppdture gndes Grgon wmd@ipd ad| N(sslution af detrabutylammo-

niuf] Airig8 1, Healiotloan (0.7 ppb o B RO e dPsHting Fiparpeljoysolution

was , aflotvet aa Gtir 3t Ybom Sempetati® €67 &1 -holirs? Addd?ﬂloﬂ’éﬁlftetrabutylammomum
tai ned as an orange solid, 0.154 g (86 %. %

ﬂumfeg %&7 BrnQlx wap pddegrang theippelinnaminture Feas gllawed rto stirioufifieen hours

at rdoln teﬁgj\%ef&%ief’anh tRerdteh HoBfd a"%ZSgLC.A'Aéerddo\Slmg% fotn Binperature, the re-

centr
actidh mixttne-vBas( ougéd (htoi Wdteno(rléﬁeﬁb)y Thp yesulling: preyipltale, was3filtered off,

Was}?“éﬁadj ¥ o% ﬁP%Bélélag i eé]';&f;ap m?i%?tl Il)q?alé Sma%graglrlgddo%é 51t11r<]:§ gel using
dlchlc?]'&ﬁsst‘ﬁal@ z%(élﬁé]ﬁ)’ﬁ%ﬁ%eéoﬁ‘é ﬁé&%‘ﬁ? %@ gpgogécg?(& &}#g)fé?erdolgeafford 5-

I N-o- anone

@3 4@%19@2;]@&&))12@11’(@0;(1@@1)-3 -@; (trﬂl@ﬁomeihyb)pmtﬁnﬁ-ylﬁﬂl \Phexadiazole as
& in toluene (10 nL) was refl uxed
anoﬁfu‘f']i“? ﬁﬂ):lgt 6?:‘ &( %ﬁ’ of wat er ceased. The reac

c) A solution of 5-(3,4-bis(benzyloxy)-5-nitrophenyl)-3-(2-(trifluoromethyl)pyridin-3-
y)-1,2,4-o0xadiazole (0.099 g, 0.18 mmol) in dichloromethane (5 mL) was cooled to -78 °C

with stirring under argon and treated with boron tribromide (0.18 g, 0.74 mmol) dropwise.

The resulting deep purple suspension was then allowed to stir at room temperature for one
hour before cooling again to -78 °C. The mixture was quenched by the careful addition of
methanol. After stirring at room temperature for thirty minutes, the volatiles were evapo-
rated and the residue stirred with 2 N hydrochloric acid (5 mL) for thirty minutes. The re-
sulting solid was filtered off, washed with water (25 mL) and then cold isopropanol (5 mL)
to give 3-nitro-5-(3-(2-(trifluoromethyl)pyridin-3-y1)-1,2,4-oxadiazol-5-yl)benzene-1,2-diol
as a yellow solid, 0.058 g (88%).
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tion mxture was cooled to roomtenperature, the

sol vents were evaporated to dryness, andthe crude
waolordimes triturated with diethyl ether (15 H@)/BT2007/000016

filtered and dried yielding$4)- ethyl 2-( 1-(3

, 4- bi s(benzyl oxy) -5-ni trophenyl)-2-(2-(trifl uoronethyl

Ypyridin-3 - yl)ethylidene)hydrazi necarboxyl ate, 0.475
Exafiple3¥8 %9 . b) A mixture of (2)-ethyl

2- (I (3, 4-bi s(benzyl oxy)-5-nitro rhenyl)-2-(2-

(trlfluoronethyl)pyrldln 3-yl)ethylidene)hydrazi necarb

o G b 3 TR G Py 00105y 5.5
moielgt asctemtkal Bxi efsB? -, 5-dimhlozoy, Mmatle;ﬂwﬁﬁﬁnanﬂ){hle 4]oxad1azol -5-yl1]-
i due urified by chraomatogra over silica gel
'm{fgg"’ﬁ’&el?f ﬁﬁ‘ﬁr‘@%&f@w%%ﬁ@ﬁ%%gm&q@w& as el uentg
Honbgeneous tractions were pool ed and evaporated to

afford
a) 4- (g stirred spipsnsign O)fy)4~Bydrbxy-6pmhw}§-5-5ﬁt(®e(1mibfatcirb (0@ g, 9.38

mm&k?tﬂ %}Pgr{yl %hf?)rlﬁe (é/ .IZ)m]lJ) wasgheate { 8¢ % Sor t(\)volﬁéurg ’thelex(ggs's of thio-

nyl élﬂ6r3de4wb$ ﬁe{rbﬁzea mh@emac&uﬁl TheORBE NS %relM olid w@, Hié@dl@éﬂi‘m DMA
- thiadi azo 147 q,

(15. ﬁﬁﬂ)} Pheﬁ @- 8ﬁr@P@%Nah@rem%tc}mw&ylme@mmldemnde62 6335 g 11.26

o) s TR 00, GRS GO REED - 2

hougsuThd eeasﬁ&pﬁlfmhtmwa\zaﬁodlétbtg ?}lohﬂtm@eltammtanﬂ p&ﬁlret’cbﬁmé‘r% mixture of
or_one hour_ before cooling again to -

oo HEG (1§18 ndies thnetiisredfop hirty aniaiees Lhe seliaw pesipitate was

ﬁltel%fd d}?t\bﬁﬂ&!{ withf \;V%I ghd Hflécp Fn&tr VaBQiih ! R a(;ﬁogqf%m dichloro-

hirty mnutes, the volatiles were evaporate
methmﬂshjprosamalr eixtnire haffodedy @rd@chd o¢G2c %y df ( 8-(BLR,5Edichloro-4,6-

. thirty .m The..resuyl t. lid was filtered off,

cimg YRl B T e & raaly ety 6t Gonhenphas e crtallne.
m.) to give 3-nitro-5- (5-(2-(trifluoronethyl)
ryridin-3-yl)-1,2,3-thiadi azol -4-yl)benzene-1 52-di ol

b) asTa y@l icowoaled | ehlutindy 4(3-Qsidichiorard6-dindthplpyedin-3-y1)-1,2,4-

o AL SRRl 0305 0] A0 ) vos st

aluntifiiuin chlorlde (0.977 g, 7.33 mmol) followed by addltlon of pyr1d1ne 9 93 mL) The
3-nitro-5-(3-(2- trlfluoronethyl pyridin-3-Vyl)

reactiomy pHstyre was fipated e 6ASC ford bows) Itnwas m@ghtcedoqmy tcmperamre and
pourfe&’ h8Y RO 6RALE Qca. 40 ml). The precipitate was filtered off, washed with

water and dried under vacuum. Recrystallization from acetic acid yielded 1.88 g (81%) of 5-
[3~(2,5-dichloro-4,6-dimethylpyridin-3-yl)-[1,2,4]oxadiazol-5-y1]-3-nitrobenzene-1,2-diol.
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a) To a stirred solution of
3, 4- bi s(benzyl oxy) -5-ni trobenzoic acid ( 0.759 g, 2

wor@)1iies di met hyl formam de (10 nli) at room t eP@EPEI0T/E0016

was added 1, 1-carbonyl dii m-dsgzol e (0.34g, 2.10 mol)
in one portion. The resulting yell ow m xture was
allowed to stir for ninety m nutes whereupon

Exafnble 19 - hydroxy-2-(trifl uoromethyl)nicotini mdam de

(0.41 g, 2 mmol) was added in one portion. The
resulting mxture was stirred at roomtenperature for

Phaﬁ%??%%gorﬁﬂﬂaﬁo%??rg{’pg%gd ?ﬁoﬁo%@ er (100 m). The

resu preci ered off, washed with
water and dried. After recrystallisation from
di.chl or onet hane/ i sopropanol, (Z)-

Capgyley 3. 4- bi s(benzyl oxy) - 5- ni t r obenzoyl oxy) - 2- (trifl uoro

melbliohRd @0t i ni m dami de was 19Bog ai ned as a |ight

yell ow solid, 0.88 g (78 %9. b) To a stirred solution
oLacthse wohohydodie ai ned abovedd0%26 g, 0.46 nmmol) in

t et.rahydr of ura 15 nL) at t enper ature under
a%firr?cgﬁga?lgbefgg‘ug’si N sol ut ?@ﬁ%of t et rabut yl ammoni um
f Pygidbae 1 n tetrahydrofurang(® 7 niL, 0.7 mol). The
resul ting clear yellow solution was allowed to stir at
r@é‘?ﬁcﬂ@?ﬁ%’é’ﬁ%@%ﬂl‘éﬂfor four hé@. Additi onal
t%fcabutyl amoni um f | uori de b(% 7 mmol ) was added and
the reaction m xture was al F'ovved to stir for fifteen
hMuagaedumrsganté enper at ure an@% hen ten hours at 550C.
After cooling to roomtenperature, the reaction

m xture was poured onto water (150 nL). The resulting

Cap%%l@:‘:i pitate was filtered off, washed with water and

Ied. The crude product was chronmat ographed over
sCompaug@A usi ng di chl oronethene as el uent.
A 151%gpy§€aﬂ?nef<{eﬂﬁltolsgns wer e %)g%ed and evaporated to
( Badikis(denzyl oxy) - 5-ni trophepyl ) - 3- (2-(trifluoroneth
yl)pyridin-3-yl)-1,2,4-oxadi azol e as an off-white
s8pdigm Pareh glycoBE) . c) A s6l08Gi on of
5 -pi.s.(benzyl.oxy) - 5-ni t pephenyl ) -3-(2-(trifluorome
tﬁ&ﬁ?’éﬁf$1§§?ﬁ§-1%‘)’/ﬁ?e)-l , 2, 4- og'gd‘?azol e (0.099 g, O0.18
NMVRigheditin Gteattt®r omet hane (511t was cooled to -78 0C

with stirring under argon and treated with boron
tribromde (0.18 g, 0.74 mmol) dropwi se. The resulting

Tabf%?ep pur pl e suspension was then allowed to stir at

roomtenperature for one hour before cooling again to

- C8npbund’Ae m xture was quepg.b®d by the careful
addi ti on of

Microcrystalline cellulose 25.0%
Calcium Phosphate, dibasic dihydrate 40.0%
Povidone 6.0%
Croscarmellose sodium 6.0%
Talc 2.0%
Magnesium stearate 1.0%



met hanol . After stirring at roomtenperature for
thirty mnutes, the volatiles were evapo rated and the
wo e®rduaestirred with 2 N hydrochloric acid (5reiPTi007/000016
thirty mnutes. The re sultigyg solid was filtered off,
washed with water (25 nL) and then cold isopropanol (5
m.) to give
Exagiplt 4¢ 0- 5- (3-(2-(trifluoronethyl)pyridin-3-yl)-I
5 4- oxadi azol - 5-yl ) benzene-1, 2-diol as a yell ow
SO|Id 0.058 g (88% . Exanpl e 18 As an exanple of a

Pat1F1%nBr%l{Beage f\gl‘}l})fab% sggor ?%}Plfngﬂr; é?%/oé\% havbggtolmtlﬁnts who are suffer-

ing fm{rﬁPz(rRm@o@b AlideaveCurd, WholirgwmyILDOP Al itherdoy 1A sighifiéad 1ﬁiﬁovement
dlazol 3- nltrobenzene- 1,2-diol was prepared
QﬁﬁnN@iPE%Fﬁﬁ #ire: a) A stirred suspensi on of
4- hydr oxy- 3- nethoxy 5-nitrobenzoic acid (2.00 g, 9.38
mrol ) in thionyl chloride (8.2 nL) was heated at 80 C
for two hours. The excess of thionyl chloride was
renoved under vacuum The resulting yellow solid was
di ssolved in DVA (15.4 nlL), then
(Z) - 255-di chl oro- N - hydr oxy- 4, 6-di et hyl ni coti ni m dam
de (2.636 g, 11.26 mmol) and pyridine (6.2 nL) were
added. The red solution was heated to 120 C for 2.5
hours. The reaction m xture was cooled to room
tenperature and poured into a mxture of cc HO (10
m) and ice (80 g), then stirred for thirty m nutes.
The yell ow precipitate was filtered off, washed with
wat er and dried under vacuum Recrystallization from
di chl or onet hane- iso-propanol mxture afforded 2.42 g
(62 %9 of 4-(3-(2,5-dichloro-4,6-
di met hyl pyridi n-3-yl)-1, 2, 4- oxadi azol - 5-yl) - 2- net hoxy-
6- ni trophenol as yellow crystalline. b) To an
i ce-cool ed sol ution of
4-(3-(2,5-dichloro-4,6-di nmethyl pyridin-3-yl)-1,2,4-
oxadi azol - 5-yl ) -2-nmet hoxy-6-nitrophenol (2.40 g, 5.84
nol) in NWP (19 nL) was added al um ni um chl ori de
(0.977 g, 7.33 mmol ) followed by addition of pyridine
(1.93 nL). The reaction m xture was heated to 60 C for
1 hour. It was cooled to roomtenperature and poured
into 2 NHCO-solution (ca. 40 nmL). The precipitate was
filtered off, washed with water and dried under

- vacuum Recrystallization fromacetic acid yielded
1.88 g (81% of 5-
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[3-(2,5-dichloro-4, 6-di nethyl pyridin-3-yl)-[I, 2, 4] oxad
i azol -5-yl]-3-nitrobenzene-|, 2-di ol . Exanpl e 19
webariremeut i cal formul ati ons are prepared as fRCT/BYNT000016
Capsul e: Compound A 15. 0% Lagg.ose nonohydrate 43. 0%
M'crocrystal line cellul ose 30.0% Povi done 4. 0%
Croscarnel | ose sodium 5.0% Tal ¢ 2. 0% Magnesi um
stearate 1.0% Capsul e: Conmpgypd A 15. 0%
M crocrystalline cellulose 72.5% Et hyl cel | ul ose 5. 0%
Sodi um st arch gl ycol ate 6.0% Col |l oidal Silicon D oxide
1. 0. 50/% Lf%l% Q ate 1.0% Tabl et: Conpound A 20.0%
" M cErocrys aI ine ce IuI ose 25.0% Cal ci um Phosphat e,
di basi ¢ di hydvgt e 40. 0% Povi done 6. 0% Croscar nel | ose
sodi um &1@% Talc 2.0%

R0 ®)

“(X)n
Swm

k
I
wherein R; and R, are independently from each other hydrogen or a group which is hydro-
lysable under physiological conditions, optionally substituted lower alkanoyl or aroyl; X
represents a methylene group; Y represents an atom of oxygen, nitrogen or sulphur; n repre-
sents the number 0, 1, 2 or 3 and m represents the number 0 or 1; R; represents a pyridine
group according to the formula A, B or C, which is connected as indicated by the unmarked
bond:

x X | NN
~ N
R6~ >N~ “R5 R6™ N R6” N R4
R5 R5
A B C

where R4, Rs, R and Ry independently from each other represent hydrogen, C;-Cs-alkyl, C;-
Ce-thioalkyl, C,-Cs-alkoxy, Cs-Cip-aryloxy or a C¢-Cip-thicaryl group, C;-Cg-alkanoyl or
C7-Cys-aroyl  group, amino, C;-C¢- alkylamino, C;-Cg¢-dialkylamino, C3-Ci-
cycloalkylamino, C3-Cip-heterocycloalkylamino, C,-Cg-alkylsulphonyl, Ce-Coo-
arylsulphonyl, halogen, C;-Cs-haloalkyl, trifluoromethyl, cyano, nitro or a heteroaryl group;
or two or more of residues R4, Rs, Rg and R; taken together represent aliphatic or
heteroaliphatic rings or aromatic or heteroaromatic rings and wherein P represents a central
unit, which is preferably a planar unit and which is even more preferably selected from the

regioisomers of 1,3,4-oxadiazol-2,5-diyl, 1,2,4-oxadiazol-3,5-diyl, 4-methyl-4H-1,2,4-
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Magnesi um stearate 1. 0%xanple 20 Patients are treated

wth tablets containing 50 ng of conpound Ato
w@aao7anties who are suffer ing from Parki nson' s BCBERERE7/000016

and who are on L-DOPA therapgs.- A significant

i mprovenent of the clinical picture is

evidenced.Clains 1. A conpound of fornmula I : |

tria2L8 [5edif, Risaylﬂla%%-@nfdlym d?@anﬁsﬂhlays fifyQ) mz@ﬁfégra%lhfs diyl, 1,2,3-
hydr ogen or a group hyd y e un
thla@h@oém digh.cal- aﬁmmr@imycarbmya)owmogaﬁsdxm,umhlerbmalkyl is

reprc‘-?‘selroxr e?g {hg (%%f%l n (Rro {)ﬁtyfla%r%t\xﬂ%gelm roug re}ﬁ(esented by

metlicXy; ethoent ﬁrpt'd]ﬁxy Laﬂiﬁaﬁolﬁop(ix.y, 2-0kyl A 2porro)-2, GRﬁﬁS Q\ﬂieﬁem alkyl is
t he nunber represents_a_ pyridine gro

repr%&t?fiqun@eﬁhath%ylf armamd and byl thiagplrpfrdid, Sinmsesgell S~diyl,
t

pynﬁ'ﬁdlh Qd4 81311 °X ggﬁ'oeln%ﬁ ﬁltB{T{ITB(; i omygggg{-lrﬁﬁgz&rl‘é‘g‘ rﬁ[ Ff?oxa@él -3,5-diyl,

ﬁlrah-ﬁdfk dxgb rB-alIﬁ)xﬁarlwnbdﬂn;ana 4-di31- whereinl doxy Si reﬁiresented by methoxy,

etho&r ajle%(r) oka%ﬁls%?r%r ngﬁngsl' §: &}y?}ﬂ%hggialﬁ%yangﬂt?}&'l 2-diyl; or a

phardAe¥ht 11 BeceftablLsatli cﬁ'egﬂéf & &apdudd 61 formula 1.
cycl oal kyl am no, C3-C12- het erocycl oal kyl am no, CC

-aI kyl sul phonyl , C6-Cl12- aryl sul phonyl, hal ogen, CC

a rif r t.hI ano. .nitrq or a
2 0PRSS RO SRS s e ofpovp o formt
is R@elettdd R7 frasen BQ@&?&-BE(B (agRifRpesthethl Rﬁ’ﬁﬁﬁh—@ ¥1¥-1,2,4-oxadiazol-5-
heteroal i phatic ri gigs or aromatic or heteroaromatic

yDbenzage 1 drtiolher ePri3rZrebinredehdimaihpyridiag3- xlbnltZ,Amacbazol 5-yD)-3-
f

il SoPREOTSRLY, 3 PLOPRED R PRGOS P B oo s

yl)-3-nidrobermenctil 2zdibt, 2,35nidoyd-(3- {6,-@r1ﬂu<§1'l§ﬁﬂﬂ@rl)@§'n&n5} ¢yil,2,4-oxadiazol-

S S 0 et —

yD)- ﬁﬁh{os&ﬂz%ﬁ@ 1254 241 3'(% | 5 %’éﬁlﬁgéﬁf gh%r%g%flﬁr’l)%é{ﬂdln% -yD-1,2.4-
oxadihAofHs- ylb?)-rnﬁpcv@amneelﬁ-blyolnéi @(3,,5-dtch1dropyrmm-éml) 1 2noxadiazol-5-
yl)- 1! nf%ro%gnzen n? 2\’\5}of E‘SI &—Fé é\}l b-phgr? eftrelﬁttlc?r%meﬁlyl)pyndm- 3-y1)-1,2,4-
oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-4,5,6-trimethylpyridin-3-yl)-1,2,4~
oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 5-(3-(2-chloro-4,5,6-trimethylpyridin-3-yl)-1,2,4-
oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 3-nitro-5-(3-(2-(trifluoromethyl)pyridin-3-yl)-
1,2,4-o0xadiazol-5-yl)benzene-1,2-diol, 5-(3-(2,5-dichloro-4,6-dimethylpyridin-3-y1)-1,2,4-
oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 3-nitro-5-(3-(5-(trifluoromethyl)pyridin-3-yl)-
1,2,4-oxadiazol-5-yl)benzene-1,2-diol, 5~(3-(2-fluoropyridin-3-yl)-1,2,4-oxadiazol-5-y1)-3-
nitrobenzene-1,2-diol, 5-(3-(2-fluoropyridin-4-yl)-1,2,4-oxadiazol-5-y1)-3-nitrobenzene-1,2-
diol,  5-(3-(6-fluoropyridin-2-yl)-1,2,4-oxadiazol-5-yl)-3-nitrobenzene-1,2-diol,  5-(3-(2-
chloro-6-methylpyridin-3-yl)-1,2,4-oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-
6-methylpyridin-3-yl)-1,2,4-oxadiazol-5-yl)-3-nitrobenzene-1,2-diol, 5-(3-(2-bromo-5-
chloro-4,6-dimethylpyridin-3-y1)-1,2,4-oxadiazol-5-y1)-3-nitrobenzene-1,2-diol,  3-nitro-5-
(5~(4~(trifluoromethyl)pyridin-3-yl)-1,2,4-oxadiazol-3-yl)benzene-1,2-diol, 5-(5-(2-chloro-
4,6-dimethylpyridin-3-yl)-1,2,4-oxadiazol-3-yl)-3-nitrobenzene-1,2-diol, 5-(5-(2-methyl-6-
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nmet hoxy, ethoxy, n-propoxy and isopropoxy, 1-alkyl-
| H pyrrol-2,5-diyl, wherein alkyl is represented by
woredohgi7i6et hyl , n-propyl and n-butyl, thiazol - RPCEHPT091/000016
| -H pyrazol -1,5-diyl, pyrimshin-2,4-diyl,
oxazol -2, 4-diyl, carbonyl, |Himdazol-I,5-diyl,
i soxazol -3, 5-diyl, furan-2,4-diyl,
(trlfﬁxowﬂiethylglayrbﬁmwﬂ)ﬂl Qm BXéEh&b}Lval)\Aﬁlﬁ[tﬁjbﬁnﬁdnquy-dicﬁ 3-nitro-5-(5-
esen ed by .me et hoxy %ro poxy and
(6 (pgﬁw%@ ¥ p;gmé@g) 12 4soxndincd bl bendene-1,2-diol, 5-(5-(6-methyl-4-
(e Y AR 0 S P Bl S RE R oL, | S0
d1m2thylA4<_ﬁnrﬂm&h)wM¢th}slap§mdnm-f3@&l} eﬂ,?mcadiaioh@-ylﬂm-nitﬁdtﬂﬁhﬂane-l ,2-diol, 5-
er.ei.n the co of f.or I,s selecte
-3 ok eSO B et AR T Py R et L E)iel, B (i (6 metty
-ph@?l—&(@iﬂu@rorﬂéthﬁ 3Ly1)21 Q'40<|)xad1azol 3-yl)- -nltrobenze -1 2 diol, 5-
i C3IYTY- Adi &

2-chloro-4 di met’hy
(5- (%1brc5n914)5 @Irlrn@thy](madwehgl)il 4@){@411@201 3-yl)- 3-n1trobenzene—l 2 d101 5-

L T AR G M-
mtr(3-5¥(5I(EQtrﬁhl(oﬁorﬁ@th&It)lbyrfdml—QE}Q)T?}ZWbﬁdAdebﬁBJifl)%eﬂiéml1 2A1O  5-(5-

xadi azol - 5- benzene- |

(2, 5=lighdorogt, ?réitrﬁ?fﬂy]zl?}’{lﬂmﬂ-IYDolr,Z)Mﬁ@lmcﬂ;ﬂ*ﬂm%mgown)zenq-l%dwl 3-

i SSET Es A Dprppo il, 5450

ﬂuoﬂqp&ndrn-?o}yb)dll,E,ECdxaBrayd)l)E ?Dm-ﬁmebﬁﬁéﬁd’l@ 2Ldidt, disafs-(2- ﬂuoropyr1d1n-4—

5d|cBIoro r|d|n4(¥? , 2, 4- oxadi azol -

yl)- fﬁ?)g-l -oxadiagelatsy e@aeaqa -3)2-dio 5-(5-(6- ﬂuoropyrldm- -yD-1,2.4-
4-(trikl I

oS4 bbbt (1) SO AN  itn-1 24

oxadiaz(cﬂ-%ﬂ) Bfminmiaem,z&e@l Lediotet hyl pg+(b-dR-brémyd6ymethyRyfidin-3-yl)-1,2,4-

oxa G RLAE P S hacns: bt g AT 4.6 limethylpyridin-3-yl)-

1,2,%6Hi2%08=y2)-3 Inktrbebédeopengane- | , 2-di ol
3-nitro-5-(3-(2- (trlfluoronethyl)pyrldln 3-yl)-

I 2, 4 oxadi azol - 5-yl ) benzene-1|, 2-di ol ,
3. Oqungl %Ftl) &%%W?@S@ggﬁg&a gaﬁx 21' g!hsyem ﬁle)colnip%hﬁd of formula I
is 3 [Bl(Q f50d15hl613r4 8- &ﬁl%tlfylp#@ifdﬁ{@lyby[lz 1)0¥[6k&HiBz08-5%1)-3-nitrobenzene-1,2-
- oxadi azol - 5-yl Y bénzene-'| di‘ol ,
d1015 (3 (2- quoropyrldln 3-yl)-1, 2, 4- oxadi azol - 5-yl ) - 3-
ni trobenzene-1,2-diol, 5-(3 - (2-f|uoropyridin-4-y|)-
1, 2, 4- oxadi azoI -5-vyl )- 3 -nitrobenzene- 1,2- diol,
4. 5- A3edpfpdubnd Osa0py éstirrc2ondt tb cRaiflr DX@CisRZR| arBactivh 1§gr€ﬂlent in a
trobenzene |, 2-diol, 5-(3- chl or o- 6- nethylpyrld -3
thnVF$ﬂ¥32@E¥6ﬁﬁﬁmazol 5-yl) - 3 ni trobenzene- 1, 2-diol,
5-(3-(2-brono-

5. A pharmaceutical composition comprising a compound, salt or ester according to

any one of claims 1 to 4.

6. A pharmaceutical composition as claimed in claim 5, further comprising L-DOPA.

7. A pharmaceutical composition as claimed in claim 5 or 6, further comprising an

aromatic L~amino acid decarboxylase inhibitor.
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6- met hyl pyridin-3-yl)-I
, 2, 4- oxadi azol -5-yl )-3-ni trobenzene-| ,2-diol,

W®2(03A(7A6%Hr onD- 5- PCT/PT2007/000016
chl oro-4, 6-di net hyl pyridi n-3gl)-1, 2, 4- oxadi azol - 5-yl)
-3-nitrobenzene-1,2-diol, 3-nitro-5-
(5-(4-(trifluoronethyl)pyridin-3-yl)-1,2,4-oxadi azol -3
-yl )benzene-1|, 2-diol, 5-(5-(2-chloro-

4, 6- dlnethylpyrldln 3 yl)- 1,2, 4-oxadi azol -3
8. . y| pl;prmapwﬁ@@hg@m@sﬁmnzacgordmg to claim 7, wherein the DOPA decarboxy-

1ase§n}f ?1‘:%1%5 g?%% gg%izr%&}ééslé %{ﬂ) E@ér@y[ %%g grr?%gen%e?méie $r 8f1rb1dopa

3-nitro-5-(5-
0, (6 trifluorone s¥1 ridin- )-1,2,4-oxadi azol - 3-yl
)b éﬁ @-qompoynd saltge S%/ O(YQOWQPtﬁg}Pn a(zcordlng to any one of claims 1 to 4
for {hﬁ rlitréﬁoagée%%dz?lewriéi‘ ?h&rﬁié&élﬁicﬁr gbrﬁﬁ&(sﬂionzfof R adhaet 62 ¥bdtral and pe-
riphgiahaerigus systety disorder: orret hyl ) pyri dm 3-y1) -1, 2, 4- oxadi az
ol -3-yl)-3-nitrobenzene-I, 2-diol, 5-
(5-(3,5-dichloropyridin-4-yl)-I, 2 4- oxadi azol - 3-yl ) - 3-
10. ni WsekeRzRBPolnd-ditOdsterDr Q@mb@sﬂi&i E&@ordlng to any one of claims 1 to 4
2- phenyl - 4- trlfluororrethl) din-3

for the pyatmez’f af sseadtrahanst peslphylla) n@VWSt&y@tbmrhsqrder 1, 2-di ol ,
5- (5-(2-brono-4,5,6-trinmethyl pyridin-3-yl)-I
, 2, 4- oxadi azol - 3-yl ) -3-nitrobenzene-I ,2-diol, 5-

11. ( SUSE -ae Ittlai)nned 4n Bhafim t9r orTEE h}héﬂaitf lhéloen@alydnﬁ ﬂer@hérap K&&bas system
)-3-nitrobenzene-1,2-diqQ

dlSOFff ﬂ%a@lwn{ezt fisprder. @og%ﬁﬁetnﬁsﬁrwmtmhan@, ynaedema forgmesion state

htheampkiss- ¥l ) benzene-1, 2-diol, 5-(5-
or gl}é 5-dloch| or o- 4, 6-di rrethyl pyrldln 3-yi)-

152 4 oxadi azol - 3-yl ) -3-ni trobenzene- 1,2-diol, 3-

r|f oro t hyl ridm3-yl)-Il, 2 4-oxad
F ag C%W%fng% yheqrerzg} )e/ g;%c?vém(egt dlsor%ez is restless leg syndrome,

P f
afkfi*‘**‘ﬁ S?*Si%%‘?’%?o%%”’%ml it pvohing Bnsquigm )

5 (5 (2- quoropyrldln 4- yl)-1 ,2,4-oxadi azol -3-yl) - 3

o Bt P ol b
the ﬁe}i of bdmBhdt&iny &1 BEEANCRIOLE dF E'pﬁabfha)ceuﬁcag cémposﬁmn as claimed in

oxadij azol - 3-yl) - 3-ni trobenzene- 1,2
anygfqlsln(szﬁwr&awcmelbm@thynqgsiﬁhemqf 3-yl)- 1 2 4-

oxadi azol - 3-yl ) - 3-nitrobenzene- 1, 2- dioI,

5- (5-(2-brono-5-chl oro-4, 6- dinethylpyridin 3-yl)-

14. 1 Medhm@d:lalmﬂd- i3 clyiin 18-whdreialtkozenien ahd PeflpRéral Bervéus system
ound, salt or ester according to claimi1, wherein
dlsoﬂqé 153 ﬁwgmganllsmg@w| gasfroiptgstinal disturbance, an oedema formation state

or hbrekdndign. 2- di chl oro-4, 6-di met hyl pyridin-3-yl)-[1, 2, 4] ox
l'azol'-5-yl]-3-nitrobenzene-1,2- diol. 4. A corrpound,
salt or ester accordi ng to claiml1l for use as an

ac redient in
15. Method asgclalmedr}n clann 14, wherein the movement disorder is Parkinson’s dis-

ease or a pathological state involving Parkinsonism.

16.  Method of reducing COMT activity in a subject, comprising the step of administer-
ing an effective amount of a compound, salt, ester or composition according to any one of

claims 1 to 4 to a subject in need thereof.



10

15

20

25

30

phar maceuti cal conposition. 5. A pharnmaceuti cal
conposition conprising a conpound, salt or ester
wa@ewondiiny to any one of clains 1 to 4. 6. A PCT/PT2007/000016
pharmaceutical conposition a®clainmed in claimb,
further conprising L-DOPA. 7. A pharmaceuti cal
conposition as clainmed in claim5 or 6, further
17. CONPEthSH Bﬂin%fbaﬁﬁhg el sCof - BUFiARE Brae 6APIAKY bRS Subject, compris-
. inhibitor.8. A pharnmaceutical conpositioh accordi nd to
ing heaten qf admmiaistarmgtanefocye duotntivdr\compognd,malthésterroricomposition

acofghelp s B SR R BB bR eg 0lna. sa o,

ester or conposition according to any one of clains 1

to or the preparation.of a_pharmaceuti cal .
18. ¢ oersd phircrrmg iR R A IoPOR A thbe gFata 98 plema of a subject,
confg(&)i@fﬁg Rd st@@ g’f’ ??&ﬁirﬁéf&fr@”ﬁndét?éeﬁqg bmoddd-of g%ngfouﬁd, Salth %s)t/er or com-

npound, ester "or conposition according to
positine acfordingitoranyl oncoofAldims 1tthe tb asabjeetin noéd theosifit r al
and peri pheral nervous systemdi sorder. 11. Use as

clained in claim9 or 10 wherein the central and

19. penViehed aif AideMS Ryskes diGH81-1-DOPATYY in the brain or
di sorder, a gastraointestinal disturbance, an oedenm

plasmsy ofad isebicelt sempusing e ptep wfiadminigieringjen offectivaamennt of a com-
i i 1.h X i i | )
poufd Toft b BT FlRali® eOVERE AL o8 S HEalsle RS Eo4bER n neca

therestfvol vi ng Par ki nsoni sm 13. Method of treatnment of a
central and peripheral nervous system di sorder,
conprising the step of admi nistering an effective dose

L N R —
tionas tled @intpeaint s adnainixtel & frodaaewiderpet ey toastice @vergrugher day.

peri pheral nervous system di sorder is a novenent
di sorder, a gastrointestinal disturbance, an oedenm

21. fonvighbPas éfaﬁhms;d Bf?xﬂryﬁéléiﬁﬁsi 2R 191§|1m1'¥ﬁ{ 112%hH3n &l R Lomposi-

in cla m14, ere e novenent sorder 1S

tionPnadchimsstared ovlgesper day.

22.  Method as claimed in any of claims 13 to 21 wherein the subject is also receiving
therapy with L-DOPA.

23.  Method as claimed in any of claims 13 to 22 wherein the subject is also receiving

therapy with an aromatic L-amino acid decarboxylase inhibitor.

24.  Method as claimed in claim 23 wherein the aromatic L-amino acid decarboxylase

inhibitor is a DOPA decarboxylase inhibitor selected from benserazide and carbidopa.

25.  Process for the preparation of compounds according to the general formula I in claim
1 wherein P represents a 1,2,4-oxadiazolyl group, said process comprising steps wherein a
compound of formula VA, VB or VC,



ease or a pathol ogical state involving Parkinsonism

16. Method of reducing COMI activity in a subject,
w@owpniAashg the step of administer ing an eff eRCT/HE2007/000016

amount of a conmpound, salt,-é&ster or conposition

according to any one of clainms 1 to 4 to a subject in

need thereof.17. Method of increasing |evels of L-DOPA

in the BIGNQ BH, pl asma of subject, conpris ing the

step of admjnistering an effe e anount
N on atoqedipdito any
1to 4 to @ subject in need| there

brain or plasma of a subject, conprising the
adm ni stveri ng an effec{jive anmount of a_conpound, salt,
ester or“tom position cording to anyv&ﬁe of clains 1
to 4 to a subject in need thereof. 19. Mthod of
decreasing levels of 3-O-nethyl-L-DOPA (3-OVD) in the
whergimRp Ry Rpkhad Ra ansf definediby indhe gomngd fomiulg I ithelaist ¢p of

5 s sug_%ﬂe,r&ité tg?éisg%?ﬁa 0} bt ! Eéﬁ{p:oﬁﬁd gﬂ@gr%]iaﬁgl 1.?161(6: o;%ﬁ%%g Skitable to pro-

10

15

20

ducechalifiBolt deflvkived of férRILVIA I VIBGEWE her eof . 20. Met hod
as clainmed in any of clains 13 to 19 wherein the

phar maceuti cal conposition or the conmpound is

adm nigtered fromtw ce pgf day to once every,gther

day. RI. Method as ckgimid in any of claigg 13 fo 19

t he pharmaceuti conmposi tion is

¢Prd once pergoday?” 28 Method as g] \
any of c ez, 13 to 2 1 whene{n fhe subject is al
recei ving rapy with L-DOPA Met hod as cl ai N
in any cl ai-rs 13 to 22 WreCeim the subject i frafso—g,
recei vinggt herapy with an ar ic L-amno acid R“
decar boxylase inhibitor. 24. Vetfiod as clained in"®
cl ¥im 23 wherein the argmmtic L-amno acid VIC,
decar boxyl ase inhibitor is a DOPA decarboxyl ase
i nhi bitor selected from benserazi de and car bi dopa. 25.
: r ' . co unds, agcording to

optidafl§ F3 ol ! ARELERIALRRL oEABPRYILT RS,

€” genera ornu

Rs

26.  Process according to claim 25, wherein the compound of formula III is activated by

reaction with thionyl chloride or 1,1-carbonyldiimidazole.

27.  Process according to claim 25 or 26, wherein the cyclisation step consisting of con-

densation and dehydration is conducted sequentially in a one-pot reaction.

28.  Process according to any one of claims 25 to 27, wherein the cyclisation step is car-

ried out in the presence of a suitable organic base.

29.  Process according to claim 28, wherein the cyclisation step is carried out in the pres-

ence of pyridine.
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1 wherein P represents a 1, 2, 4-oxadi azolyl group, said
process conprising steps wherein a conpound of fornula
wW/207NB168 VC, VA VB VC wherein R4, R, R6 and RII/RTI07/000016
defined as in the general foflmula | in claiml, is
subjected to cyclisation with a conpound of fornula
I'1'l under conditions suitable to pro duce oxadi azol e
30. derpryaks ¥e&rdihg ft@afybae W Saind BS &6 29'|v@16réiﬁtth@g ub?{ Rg and Ry are
. foll vved by renoval of the protecting groups
n qngnde»éy 9B casls ok 6F dninldy reanevedardaspl amdewethmydmen or a group

W AR A pB et BEHNE P oo, 27

Process according to claim25 or 26, wherein the

i sation consi s nsat | on d
31 LT PORribE Bufidtiocts SBuRentr 39 WPoTeih B3 GHERgaf the compound
of f6raatd [0 hdegéhdeRNP 6OESc-RR 6MeflidppestAt O myfafog%hal s

25 to 27, wherein the cyclisation step is carried out

in the presence of a suitable organlc base. 29.

Pr ' thecclisat' n .
32 o; HE5®Y BEERIy 8 nh P sPu MG, Edfp ¥ FsmS! B reaction
wﬂP&lﬁﬁlﬁﬁﬁmaﬁlmfdél ang plyeld@e¥n N%et‘h&lp@h@hﬂﬁxoﬁ@ to 29

wherein the groups R and RO are independently from

each other or jointly remved and replaced with
33, Ny p i ;

e RERDaorfin i 4Ry 1L BPclafind MELE S WA B 4 Bbnegsatign and de
hydmtien iff perfoames 125 dipold@pmwitie sefventR and RO of t he

conpound of formula |1l independently from each ot her.

represent methyl or hydrogen. 32. Process according to

34, C| Pirdpedd acd’(\ﬂ@ihg'tﬂ ddig 9Bt @Méreﬁhr B RcdndedsBABY 8Hd Rihydration is per-
reaction with alumnium’chloride and pyridine in

fornpedrin wimethylacethingtien birmethgpyriplidiness oadivethyilswfokleany
one of clains 25 to 32, wherein the condensation and
de hydration is perforned in a dipolar aprotic

35. PRbESNccorting T AFATS ACRRAILND 34 vileddiiio 80P formula VA,
t he condensat| on and dehi%/wor ation’is perfornmed in

VB g1 Wetippblained dyyi the reantion:e Inmbun@ MIdAR NﬁHer VIIIC, respectively,
di net hyl sul fxi de.
Ry~ A R4
P
Rg~ "N “Rs
VIIIA VIIIB VIIIC

wherein Ry, Rs, R and R7 are defined as in the general formula I in claim 1, with hydroxyl-
amine in the presence of a chelating agent under conditions suitable to produce amidoxime

derivatives.

36.  Process according to claim 35, wherein the chelating agent is selected from the
group consisting of 8-hydroxyquinoline, ortho-phenanthroline and hydrates or derivatives

thereof.
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35. Process according to any one of clains 25 to 34,

wherein the conpound of fornula VA, VB or VCis
wo@biaiimaes by the reaction of conpound VIIITA WAT/Brmn7/000016

VI1IC, respectively, whereiqs6R4, R R and R7 are

defined as in the general fornmula | in claiml, wth

hydr oxyl am ne in the presence of a chel ati ng agent

37. undae ofeneinipadind Fubimilhg dslefihed! U elaiilgdex ia?&armacologically ac-
derivatives. 36. Process according to claim 35,

cepiphiersall A1 etier Barephiforige afmatatios of & edieepant &ﬁadnénigilmm accord-
ne A0Sl 2l e Y RN ARAS 1y L BGPHNLELAS o chons

once evgup uthdr dey,ffor thel mevendsn defreatesint of edniahadd peripharal nervous sys-

phar ol.ogi.cally ac ceptable salt or ester thereof,
temfass‘pc{gﬁaé ‘Jrﬂsr‘ogﬁegtsati on of a nedicanent for adm nistration

accord ing to a dosing regi nen having a dosing
periodicity ranging fromabout twice a day to about
38. ondlse agerdingtip elairg 39 , Whereintthe desieg wgimhemisonce dailit. nent
of central and peripheral nervous systern associ ated
di sorders . 38. Use according to claim 37, wherein the
39. dodisageeoedingen claim Gfcwhelain the dS9ng tdgimacis@ndt 8@ry other day.
claim 37, wherein the dosing reginen is once every
ot her day. 40. Use according to any one of clains 37

40. U8 &Rorddetedy Grfé%f(é@ﬂﬁlg@b 1889, WESLRRRE t@cl:n ?Ef{@g(?riphgral nervous

system associ ated di sorder 1s a novemen I sord
systepasassasigied disorder isliashovdpeant djsoateroe gdstraintestimahtdistirbance, an oe-

st.at e .or ertension. 41. Method as clainmed in claim
dem&é?%@PéF%g?wpﬁ%%%t di sorder is restless |leg syn
drone, Parkinson's disease or a pathol ogical state

i nvol ving Parki nsonism 42. Use according to any one
41. of Mdthedves gdrimesl iniclaiwh 9,eviereindhe srovementadisorder isphstleas leg syn-

f syst.e ssoci.ated. di sqrder.i.s treatabl e by a
dror AT oIl SR BFC BB ¥ BomiRe PGB o
clainms 37 to 42, wherein the conpound of formula | is
p-[3- . : :
42. Yse agepding Orasvpns oickinn g7 iy #.dvhergnghg cqniraband pscindieret nervous
syst&h h?s'o}ﬁale'd?ﬁiwrﬁﬁqp GB845NE by a '—fyCﬁJA/AﬁbC %?e?%ﬁge. .
conprising a pharmaceuti cal™ conmposition C rising a
conpound of formula
43. Use according to any one of claims 37 to 42, wherein the compound of formula I is 5-[3-

(2,5-dichloro-4,6-dimethylpyridin-3-yl)-[1,2,4Joxadiazol-5~yl]-3-nitrobenzene-1,2-diol.

44.  Package comprising a pharmaceutical composition comprising a compound of for-
mula I as defined in claim 1, or a pharmacologically acceptable salt or ester thereof, in com-
bination with instructions to administer said composition with a dosing regimen having a
dosing periodicity ranging from about twice a day to about once every other day.

45.  Package according to claim 44, wherein the dosing regimen is once daily.

46.  Package according to claim 44, wherein the dosing regimen is once every other day.
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| as defined in claim1, or a pharmacol ogically
acceptable salt or ester thereof, in combination with
WO p®Unuass ons to adm ni ster sai d conposition wWETPE007/000016

dosi ng regi nen having a dosgng periodicity ranging

fromabout twice a day to about once every other day.

45. Package according to claim44, wherein the dosing
47. " SSHRER dofordifpfrodRly! dhe oF@laiia ¢k ag46,askereidithe cérirat bad peripheral

44, wherein the doSing reginen is, glglce every. ot her, .. b
nervalmysysEm Rackiaigé disordsr ds AgRasMERY disprdenre gastpiptesiipal; disturbance,

6 erein_the .and peripheral nervous system
anoeég%%r ag’lgng%ag%cr)r %Eﬁgﬁsé\&{]ﬁovenent di sorder, a

gastroi ntestinal disturbance, an oedema formation

state or hypertensiqn. 48. Package as cl.al.ned i.n [ )
48. 47Packpgsr a5 Glained islaimett VHHessh g’“f’%er?%‘ét; lsé’§‘ger|lse§°csl§§§r§%g syl
dronfd! ?ﬁ'ﬁinsgf?ﬁ Iﬁis@és%nc;r% SRS 6al SfatePinPélv il gkiasdnishat e

I'hvol vi ng Par ki nsonism 49. Package according to any

one of clains 44 to 48, wherein the package further

com prises a.pharmceut | . ot | q aSkdWd further com-
w0, [ BdresarBifal Mo YoHpkamess MR IR further

prise? '&fph@t{mé?:‘e@ﬂidﬁ‘? cipdtidPeonipresied b-DORA andion am A ADC.
ormul a 'S

5-[3-(2, 5-dichl oro-4, 6-di methyl pyridin-3-yl)-[l,2, 4] ox
50. adi’e?c%(a}ge_ gc_cY)Hiﬁg’ iy SREOZENGis! 44%0 491 Bherein the compound of formula
Iis 5-[3-(2,5-dichloro-4,6-dimethylpyridin—3-yl)-[l,2,4]0xadiazol-5-yl]-3-nitrobenzene-1,2—
diol.



